Moanucano undposoi noanucsio: OEAEPATbHOE FOCYAAPCTBEHHOE
0] Eﬂ EPAJIbHOE BIO[KETHOE OBPA3OBATE/IbHOE YYPEX/IEHVE BbICLUETO OBPA3OBAHIAA
"PA3AHCKVIA FOCYJJAPCTBEHHI ATPOTEXHONOTAYECKMI YHUBEPCUTET

FOCYRAPCTBEHHOE BIODMETHOE - ebisiocils o g koo YTBEPXJIAIO
OBPA3OBATESIbHOE YYPEMOEHWE  ttie-pexrop, o-oeneeanirioe FOCYRAPCTBEHHOE BOMKETHOE

d (OBPA30BATE/IbHOE YUPEX/EHVE BbICLIEFO OBPA30BAHMA "PASAHCKIIN
TFOCY/IAPCTBEHHbIVI ATPOTEXHOJNIOTUYECKII YHUBEPCUTET UMEHM M.A.
‘BbICLLErO OBPA30OBAHUA KOCTBIYEBA'", 1.2.643.100.1=120D31303236323031303734393938,
v, A 1.2,643.100.3=120B3039323830303935383738,
"PA3AHCKUN rocyﬂA PCTBEHHDbIV 1.2.643.100.4=120A36323239303030363433,
1.2.6433.131.1.1=120C363232383131383930343737,
,

ATPOTEXHOJTOMNYECKUW aup

sn=LllemakuH, cn=0OEEPASIbHOE FOCY/JAPCTBEHHOE BIOJKETHOE

YHUBEPCUTET MMEHW M.A. OBPA3OBATE/IbHOE YUPEXKAEHVE BICLUEFO OBPASOBAHIA "PA3AHCKII
TOCYAAPCTBEHHbIN ATPOTEXHOMOMMYECKWIA YHUBEPCUTET UMEHW MN.A.
KOCTbIYEBA" KOCTBIYEBA"

[Nlata: 2025.03.19 18:21:17 +03'00"

®EJNEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJUKETHOE OGPA30OBATEJIbHOE YUYPEXXJIEHHUE BBICHIEI'O OBPA30BAHUSA
«PSI3BAHCKHM I'OCYJAPCTBEHHBIU ATPOTEXHOJIOTMYECKUHU YHUBEPCUTET HMEHH I1.A. KOCTBIYEBA»

KAJIEHIAPHBII IVIAH BOCIIUTATEJIHOM PABOTEI
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Bocnumanue — deamenvnocmos, nanpaenennas Ha pazeumue JTUYHOCMU, CO30AHUE YCI06UIL Ol CAMOONPeOeeHUs U
COUUaAnU3AuUU 00YUaArUUXCA HA 0CHOBE COUUOKYIbMYPHBIX, 0YX08HO-HPABCMEEHHBIX UEHHOCMEN U NPUHAMDBIX 8 POCCUIICKOM
o0wecmee nPasusl U HOPM NOGEOEHUS 68 UHIMEPECAx UeN06eKd, CeMbU, 00uecmea u 2ocyoapcmaea, hopmuposanue y o0yuaroumuxcs
Yyecmea nampPUOmMuU3Ma U paxicoOaHCmeeHHOCmu, y8a)ceHus K namamu 3auumnuuxkoe Omeuecmea u noosuzam zepoee Omeuecmaea, K
3AKOHY U NPABONOPAOKy, 4e106eKy mpyoa u cmapuiemy noKoJAeHUI0, 63AUMHO20 YBANCEHUA, DEPEHCHO20 OMHOUIEHUA K KYIAbIYPHOMY
Hacieouio u mpaouyuam MHO2OHAUUOHAIbHO20 Hapooa Poccuiickoit Dedepayuu, K npupoode u oKpyicarouieil cpeoe.

Ilenvto cucmemut 6ocnumanua ¢ gy3e BISAETCS COACHCTBUE COLUAIIBHOMY, IaTPUOTHYECKOMY, JYXOBHO- HPAaBCTBEHHOMY,
ACTETUYECKOMY U (PU3NUECKOMY PA3BUTHIO CTYIECHUECKOW MOJIOAEXKH, TO €CTh: (hopmuposanue I parxcoanuna - nuunocmu, cnocoOHou
NONHOUEHHO dHeumb 6 Hoeoll Poccuu u 66imoy nonesnoii 0o0uecmey.

IIpuopumemul 6ocnumamenvnoii padomol.

Bocnumamenvuas paboma é 6y3e — 3T0 B OIPEICICHHON Mepe 3aBEpIIAIOIIUI 3Tl BOCIUTAHUS MOJIOZIOTO YEJIOBEKA B CUCTEME
o0paszoBaHus, HaK/1aAblBatoLLNi NOBbILLEHHbIE 06593aTeNIbCTBa Ha KAYeCTBO peanunsauumm BocnuTaTeNbHbIX Npoueccos. AN
Sd)dJeKTI/IBHOFO 3aBepLieHnd BOCNMUTaTENIbHON MUCCUN YHUBEPCUTET y4UTbIBaeT Clieayromne Kiiro4eBble MOMEHTDI.

OpPHUEHTAIUS CTYICHTOB HA TYMaHUCTHYECKUE MUPOBO33PCHUECKUE YCTAHOBKHU M KHU3HCHHBIC IEHHOCTH B CYIIECTBYIOUIMX COIHATBLHO-
YKOHOMHUYECKUX YCIOBHSIX, OPMHUPOBAHNE T'YMAHUCTHYECKOTO CAMOCO3HAHHUS;

dopMHUpoBaHHE TPaKIMAaHCTBEHHOCTH,  HAIIMOHAJIBLHOTO CAMOCO3HAHWS,  NATPUOTU3MA, YBKEHHUS K 3aKOHHOCTH U
IPaBOMOPSIIKY, BHyTPEHHEW CBOOOIBI U COOCTBEHHOTO JJOCTOWHCTBA;

dopmMupoBaHE KOPIIOPATHBHOMN KYJIBTYPBHI;

BOCIIUTaHKE MOTPEOHOCTH B CAMOPA3BUTUH U CaMOOOPa30BaHUU BO BCEX OTPACIISAX KHU3HEIEATEILHOCTH (B HAyKe, 00pa30BaHUM, KYJIbTYpE,
CIIOPTE | T.1.);

oOecrnieueHrne JOCTOMHOro 00pa3oBaTeIbHOTO U ATHUYECKOTO YPOBHS;

nproOIIeHre K 00IIIeYeTI0OBEYECKIM HPABCTBEHHBIM [IEHHOCTSIM;

BOCIIUTaHHUE OTPEOHOCTH K TPYIY KaK BaKHOM JKU3HEHHOHW IIEHHOCTH;

COLIMAJIN3AIINS M MHTETPAIS B COBPEMEHHOE O0IIECTBO;

NIPUBUTHUE TOJICPAHTHOCTH;

BOCIIUTAHKE IOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HH.

OcHoesHble npUHYUNBL 60CNUMAMENbHOU PAOOMBL CO CHYOeHMAaAMU
Ilpunyunst 6ocnumanua Hanpaeienvl Ha pazeumue COYUAIbLHO AKMUBHOIL, KY1bMYPHOIL, 00PA308AHHOI,



HpABCMEEHHO U qbu3uuec1<u 300p060l7 JuuiHocmu

v Veaoicenue k npasam u c60600am uenoéeka u 2pancOaHuHd, MOAepaHmHOCmb, COOMOO0CHUe NPABOBbIX U
IMUUECKUX HOPM,

v Ilampuomusm u 2paxcoaHCmeeHHOCMb. 60CRUMAHUE Y8ANCUMENbHO20 OMHOueHus, 11006éu Kk Poccuu, uyecmea
CONpUYACMHOCMU U OMBEMCMBEHHOCU,

v EOuncmeo 06pazo6amenbhblx U 60CNUMAMENbHbIX 3a0a4. 00pA308aHUE U BOCRUMAHUE HEPA3PIGHO CEA3AHbI
opye ¢ opyeom. Ilpoyecc obyuenus conposodcoaemcs GopmMupo8anuem HpaBCMEEHHLIX YCMAHOBOK, PA38UMUEM
MUPOBO33PEHUS U OCOZHAHUEM POTU TUYHOCHU 8 0DUecmae.

v O0vekmueusm u 2yMaHu3M KaKk 0CHO8A 63AUMOOCUCMEUSL C CYOBbEKMaMU 60 CNUMAHUSL,

v [lemokpamusm, npeononqanwull  pearusayulo  CUCMeMbl 8OCNUMAHUS, OCHOBAHHOU HA Ne0d202uKe
compyoHu4ecmea,

v’ IIpogheccuonanuzm, omeemcmeenHocnms u OUCYUNIURA,

v’ Koukypenmocnocobrnocmo, obecneyusaioujas Gopmuposanue IUYHOCMU CReYUAIUCd, CROCOOHO20 K
OUHAMUYHOU COYUATILHOU U NPOGHeCCUOHATbHOU MOOUTLHOCTU,

v Coyuanvroe napmmuepcmeo, obecneuusarwee pacuiupenie KyibmypHo-00pazoeamenbHo20 RPOCMPancmed
VHUBepcumema u no3goasioujee coyemams 00uecmeeHnvle UHmepecsl, KOHYeHmpuposams cpedcmea u pecypcsl 8
peanusayuu cOBMeCmHbLX NPOEKmos;

v’ Bapuamuerocmos mexHol02uil U COOepHCAHUS 60CNUMAMENbHO20 NPOYECCd.

CoOto/ieHre TMEePEeUYUCICHHBIX TMPUHITUIIOB TO3BOJUT OPraHu30BaTh A()QPEKTHUBHYIO BOCIHUTATEIBHYIO pPadboTy, CIHOCOOCTBYIOUILYIO
(hopMUPOBaHNIO BEHICOKOHPABCTBEHHOMW, HHTEIJIEKTYaIbHON U KOMIIETEHTHOM JIMUHOCTU, TOTOBOM aKTUBHO JIEHCTBOBATh B COBPEMEHHOM MUPE
yBa)Kkasi MHTEPECHI OOIIECTBA U CTPAHBI B IICJIOM.



I(AJIEHﬂAPHI)IFI IIJIAH Ha 2025-2026 y4eOHblii roj

HaumeHnoBanue MEPONIPUATHSA

Cpoku

Brinmosneno

|. Opeanuzayuonnoe obecneuenue éocnumamenvHoil pabomol

[TonGop 1 Ha3HAYEHHE CTAPIIUX KypaTOPOB MO BOCIUTATENbHOM paboTe Ha QaKylbTeTax, KypaTopoB IIEPBOTO Kypca

Asrycr,2025 1.

Pa3paboTka u yTBepKIeHUE TOKyMEHTOB, PErlIaMEHTUPYIOLINX BOCIUTATEIbHYIO pab0Ty U MOJIOJICKHYIO MOJIUTUKY B
BYy3€ - IJIAaHOB, IPOrPaMM, MOJIOKEHUH U Jp.

CEHTSIOPBb-
OKTs10pb,2025 .

Opranuzanys paboThl CIIEHUATUCTOB (MEAYUPEXKICHUM, ICUXOIOTUYECKHUX CITyKO0, COLMAIbHBIX OpraHU3aLui,
npokypatypsl, nomurmn, [ UBJI/1, Psizanckoii enapxun) B hopMaTe KPYTIIbIX CTOJIOB, O€cel, BCTpeY, JISKIU, KOH(PEPEHIIHIA,
TPEHUHIOB, IPE3EHTALMH U T.[1.

2025-2026 rr.

Opranuzanus padotsl my3est ucropun PIATY

2025-2026 .

Opranuzanus paboThl CTyIeHYecKoro cropTuBHOro kiyda « Arporex» (CCK «Arporex»)

2025-2026 1.

IToaroroBka oT4ETOB U ,I[perfI PIH(i)OpMaI_II/II/I 0 BOCITMTATEILHOMN pa60Te u MOHO,HG)KHOﬁ ITIOJINTUKE BY3a, IIPCACTABIICHUC
OTYCTOB B BLIIICCTOAIMUC OpTraHHU3alluN

2025-2026 rr.

Opranu3zanus y4acTusi CTY/ICHYECTBA B COIMATBbHO-3HAYMMBIX, (PU3KYIBTYPHO-03I0POBUTEIHHBIX U CIOPTUBHBI,
KYJbTYpPHO-MacCOBBIX MeponpusTusix pervona, [{OO, MunucrepctBa cenbckoro xo3sictsa Poccuiickoit denepanuu u
Poccun.

2025-2026 rr.

Coznanum ycioBui, ClIOCOOCTBYIOIIMX caMOpeain3aliy CTYIEHTOB B PO eCCHOHaIbHON U TBOpUECKO cepe u
PELICHHIO BOIPOCOB B Pa3IMUHbIX 001aCTIX CTYAEHUECKOH JKU3HU.

2025-2026 rr.

HpI/IBJ'IeLIeHI/IH MOJIOJCKHU K YUACTHUIO B 06H_[eCTBeHHO-HOJ'II/ITI/I‘ICCKOI7I, Hay"IHO-TeXHI/IquKOI\/'I, WHHOBAIIMOHHOHN U
HpOGKTHOﬁ ACATCIIBHOCTH YHUBCPCUTETA, PCTUOHA, CTPAHBI.

2025-2026 rr.

Paborta no ¢opmupoBanuio nuppoBoro npopuis CTyaeHTa By3a Ha 6a3e miaardopmsl «5 B Arpo» AO «Poccenbxo30aHk» B
LEJIAX ONpeeTeHNs NePCIeKTHB UX TPYI0yCTpoiicTBa

2025-2026 1.

1. AndopmanimonHoe obecnnevyeHue BOCIUTATEIbHOM padoThI

OcBelieHre MEpONPHUATHIA, TPOBOJUMBIX B paMKax BOCIUTATEIHLHON PabOTHI M MOJIOACKHON TTOTUTHKA CPEIH CTY/ICHTOB
BY3a, Ha CAliTe YHUBEPCUTETA, TOPOICKOM caite, cailtax MCX P®, pernoHaabHbIX MUHUCTEPCTB U BEIOMCTB, B COIICETSIX

2025-2026 1.

[IpoBenenue nHGOPMAIIMOHHO-PA3BICHUTENHLHON PAOOTHI CPEH CTY/IEHTOB YHUBEPCHUTETA 110 BOMIPOCY YUACTHUS B
mpoekTax oTKpeIToi [Ipesnnentckoii miuardopmel «Poccusi — cTpaHa BOZMOKHOCTEI

2025-2026 1.

/HanpasieHusi BocnuTaTe/ibHOI padoThl

1. Hayuno-uccnedosamensckoe nanpasieHue — HeOMbveMiemasn Yacmb NOO20MOBKU COBPEMEHHBIX CREYUATUCHO08, UeIeHANPAGIeHHAA NO020M08KA K
UCC1e008ameNbCKOll 0eAmenbHOCMU CHYO0eHMO08 6Y3a HA NPOMANCEHUU 8CE20 NEPUOOA 00YUCHUSL.




[TpoekTHpoBaHKE U pean3aiysi COOTBETCTBYIOIINX OPTaHU3AIMOHHO-METOIMIECKUX YCIOBUH, CHOCOOCTBYIOIIIX

BOBJICUCHUIO CTYJICHTOB B TBOPUYECKHI1 MPOIIECC U3yUEHUsI M OCBOCHUS HAYUHBIX METOJ0B, OOECIIeUeHUE MpaBa CTYACHTOB B TCICHHE BEEro
Ha y4acTHE B HAyYHO-HCCIIEI0BATEIbCKON JEATEIIBHOCTH KaK OCHOBBI JIJIsl OOHOBIICHUSI TBOPYECKOTO KOMITOHEHTA ngpnoz[a
npoduIbHOM MOATOTOBKU OYIyIIEro CHelHalnucTa B By3e. ODYHEHIA
JlanbHeliee COBEpIICHCTBOBAHNE MEXaHU3MOB BOBJICUEHHS CTY/IEHTOB B MHHOBAIIMOHHYIO 1€ATEIbHOCTh YHUBEPCUTETA U

CO3/1aHKE OJIATONPUATHBIX YCIOBUH I ”HHOBAIIMOHHOW JESTEIbHOCTH 1 TIOBBIIIICHHE WHHOBAIIMOHHOW aKTHBHOCTHU 2025-2026 rr.
MOJIOJIBIX HAYYHBIX KaJAPOB

Co3znanre HeoOX0AMMON yaeOHO-MaTepUaIbHON 0a3bl JJIs MPOSKTHPOBAHUS U PeAIU3aIliH UCCIISI0BATEIbCKOM 2025-2026 rr.
NesITeIbHOCTH CTYICHTOB.

KomMiuiekcHoe u 00s13aTenbHOe 00y4eHHEe CTYJIEHTOB OCHOBAM MCCIIEI0BATEIbCKOIO TPYAa, IPUBUTHE UM ONPEACIEHHBIX 2025-2026 rr.
HABBIKOB HCCIEAOBAHUN MPUMEHUTEIHLHO K H30paHHOM CHeNHaIbHOCTH B paMKax Y4eOHOro mpoliecca, B TMEPHOA
MPOM3BOJICTBEHHBIX NMPAKTUK, HA CTAJAUU JUILIOMHOTO IPOSKTUPOBAHUS

Opranu3anys ¥ MPOBEJCHNUE OJIMMITHAJ, HAYYHBIX KOH(PEPEHIHA, KPYTIIBIX CTOJIOB, IUCKYCCHIA; pa3padoTKa IMPOEKTOB IS 2025-2026 rr.
nonyuyenus [ PAHToB; pa3Butre popM HayqHOTO COTPYTHHUYECTBA: BY3 — IPOU3BOJICTBO U JIp.

Ob6ecrieuenne nHpopManHOHHOTO conpoBokaeHUss B CMU yuacTtusi oOy4arommxcsi B peainu3anuu 3amgad JlecsaTmieTus 2025-2026 rr.
HayKu ¥ TexHoJoruil B Poccuiickoit denepannu B HeNsX NOBBIIICHHS IPECTHKA CIEIHATLHOCTEN arpapHOro CEKTopa 1

MPUBJICYCHUST MOJIOBIX CIICIIUATTUCTOB

YyacTue B permoHasnbHbIX 1 BCEPOCCUMCKMX KOHKYPCaxX Hay4YHbIX paboT. 2025-2026 rT.
PaboTa ceKLui Hay4yHOro Kpy»KKa. TPEHUHIM U MacTep-Knacchl MO HayYHOW AeATENIbHOCTM U HanNnCcaHUIo cTaTew. 2025-2026 rr.

2. Fpaom)ancxo—nampuomuuecxoe Hanpaeienue - co3oanue 6 YHUeepcumeme yCJl08lll7 ona UCIOCMHO20 U HenpepvleHOo20 npouecca
zpamcoancxo-nampuomuuecxozo eocnumanusa uepes npodymarmylo cucmemy Meponpu;lmm? U KONJIEKMUGHbIX MEOpUEeCKUux 08]1, ¢0pmupoeauue
zpa;ucdaucxoﬁ no3uuuu u xceianun 00CMOIHO U CAMOOMEBEPIHCEHHO CI1YHCUMDb ceoeil Pooune

Opranu3zanus npoQuIaKTHYECKON paboThI CO CTyACHTaMU B cepe MPOTUBOAECHCTBUS UI€0JIOTHH Teppopu3Ma B Poccuiickoit
Denepanuu:
- nog6op HopmaTuBHO-IIPaBOBBIX TOKyMEHTOB PD, pernamMeHTHPYIOIINX eATeIbHOCTh M0 MPOTHUBOAEHCTBUIO UICOIOTHU
teppopusma (DegepanbHbli 3aKOH O MPOTHBOACUCTBUHM Teppopu3My, KoHuenuus HpOTUBOAEHCTBHS TEppoOpU3MY B
Poccuiickoit deneparuu B pexkxume noctyma: http://www.consultant.ru/document/cons_doc_ LAW_92779 u np.)
- OpraHM3alusi ¥ TPOBEJCHHE MEpONPHUATUH, HANpPaBICHHBIX HA BOCHUTAHUWE TOJEPAHTHOCTH M MATPUOTU3MA,
npoUIaKTUKY Teppopu3Ma M IKCTpEMU3Ma, NMPEAyCMOTpEHHas AEUCTBYIOIUMMHU (eaepaibHbIMU TOCYAapCTBEHHBIMU
00pa3oBaTeNbHBIMH CTaHJAPTaMH.

2025-2026 1.

Peanusanus ®enepanbHOro NpoOCBETUTEILCKOIO MPOeKTa «be3 cpoka 1aBHOCTH 2025-2026 1.

JlearenbHoCTh peactaButesbeTBa PJI/IM «JIBuxkeHnEe NepBhIX» B YHUBEPCUTETE 2025-2026 rr.

Opranuzanys 1 IpoBeieHNEe KIACCHBIX U KypaTOPCKHX YacOB, BHEYUEOHBIX MEPONPUATHIA 110 H3yYSHHUIO BOCHHOW UCTOPUHU
Poccum, 3nanuto JlHe BOMHCKOH c1aBbl, 00EBBIX U TPYIOBBIX MOJBUTOB )KHUTEJNEH 001acTu B rojibl Bemkoit OTedecTBeHHOM

o o o 2025-2026 rT.
BOWHBI;, COXPAHEHUIO BOMHCKUX TPAJUIINN, CBSI3U MTOKOJICHUH 3allIATHUKOB POTUHBI.



http://www.consultant.ru/document/cons_doc_LAW_92779

Opranuzanusi BCTped 0Oy4aroUIuxcsi ¢ BeTepaHaMy BOMHBI M TPYJa, YYaCTHUKAMH JIOKAJIbHBIX BOCHHBIX KOH(DIMKTOB U
AQHTUTEPPOPUCTUYECKUX ONIEpALIUI U JP.

2025-2026 1.

[IpoBeeHNE ITHOKYJIBTYPHBIX U MEKHALMOHAIBHBIX MEPOIIPUATUI U KYJIBTYPHBIX aKLUU B By3€, y4aCTUE B PAMOHHBIX U
TOPOJCKUX MEPONPUATUAX U aKIMSIX, OPraHU3aALHA TEMAaTUUECKUX SKCKYPCHH B My3€H, K IAMATHUKAM UCTOPUU U KYJIbTYPBIL.

2025-2026 rr.

Yuactue B exerogHoM OTKpPBITOM TOPOJCKOM KOHKypce-ectuBanie marpuoruyeckoil mecHu «I[lokmon Tebe, commar
Poccuu!»

2025-2026 rr.

Opranuzanys 1 MpoBeICHUE 01arOTBOPUTENHHBIX aKIwi: “J[eHb MMOXKHIIOr0 YeJioBeKa’’, HOBOTOIHUE YTPEHHUKH, «JleHb JOOphIX
nem» otpsia «3Be3aubiii PCATY

2025-2026 rr.

[IpoBeneHNE MCTOPHKO-TYPUCTUIECKOTO IMOXOJa CTyACHUYeCKOro orpsiga «3Be3mubii PCATY» mo mecram 0oeBoil u
TPY0BOM ciaBbl Psi3aHckoit o0macTi.

®deBpaib, 2026 T.

LK1 KHIKHBIX BBICTaBOK, MOCBsIIeHHBIX J{HI0 [ToOean Mai1,2026
BcTpeun ¢ BeTepaHamu CBO 1 yyaCcTHUKaMM NoKasnbHbIX KOHONKTOB. 2025-2026 rr.
CriopTuBHO-nIaTpuoTHyecKkuil pectuBais «5 — Ilarpuor!» (BOeHHO-CIOPTUBHAS UTpa, ClIAPTAKUA/A, CIOPTUBHBINA TYPHHUD, Hos6pp,2025-
komruiekc I'TO u ap.) Mai1,2026 rr.
CriopTHBHO-HALIMOHAIBHBIN TypHUp «Criopt 0€3 rpaHui» ®deBpaib, 2026 .
JleHp YHuBEpcuTEeTa- TOPKECTBEHHOE MEPOIIPUATHE Maii, 2026 .

Opranuzanus, NpOBEJCHUE U YUaCTHE B YHUBEPCUTETCKUX U MEKBY30BCKUX, TOPOJICKMX, PETUOHAIBHBIX U BCEPOCCUNUCKUX
MepOTNpHUATHIX, MocBAeHHBIX «/[HI0 [Tobens» u «JlHro Poccum»

2025-2026 rr.

Opranuzanus 1 NpoBeeHne dKCKypcuil B Myseid PTATY

2025-2026 rr.

3.  IIpogpeccuonanvno-mpyooeoe  nanpaenenue - HOO20MOBKA  HPOPECCUOHATLHO  2PAMOMHOZ0,

cneuuaibHOCmMbsIoO U ypoeHem Keaﬂu¢m<auuu.

KomnemeHnmHozo,
cneyuaaucma, npuoﬁmenue cmy()enmoe K npoqbeccuonaﬂbnoﬁ 0eamesibHOCHU U C6A3AHHBIM C HEl0 CouuaibHbIM qbynkuu}m 6 coomeemcmeuu co

YdacThe CTyAEHTOB B MEpPONPHUATHSIX, HAIPABJICHHBIX Ha MOBBIIICHHE BOCTPEOOBAHHOCTH arpapHbIX ClEHUAIbHOCTEH
BBICILIETO M CPEIHEro CHEeIUaJIbHOTO 00pa30BaHusA, MpoBOAUMBIX MuHcenbxo3oMm Poccun u ¢ ydactuem MuHcenbxosa
Poccun B 2025-2026 yueGHOM rogy

2025-2026 .

YyacTue B BRICTABOUYHO-SPMApPOYHBIX M KOHTPECCHBIX MEPONPHUATHH, TPOBOIUMBIX MuHcensxo30M Poccun u ¢ ygactuem
Muncenbxo3a Poccun B 2025-2026 yueOHOM TOIY

2025-2026 rr.

Yyactue B [IporpaMMHBIX MEpONIPUATHAX Beepoccniickoi cebCKOX03sIMCTBEHHOM BBICTABKU «30J10Tast 0CeHb-2026»

OxkTs6pb, 2026 T.

JlesITenbHOCTD CTYJEHUECKHUX CIENMATN3UPOBAHHbIX 0TpsinoB PIATY

Amnpenb - OKTA0pb,

2026T.
Yyactue B [X arponpomsliieHHO BbicTaBke-(hopyme «/lenb noss Pa3anckoit obmactu — 2026». Wronse, 2026T.
Opranu3aiys, IpoBeIeHNUE U ydacThe B pernoHanbHOM (ectuBane «lIpa3aauk ypoxkas — « CHOKUHKI» Cents16pp,2025 .
TopxecTBeHHOE NozBeeHne UTOroB AesreapHocT CCO PI'ATY B TpeTbeM TpyAOBOM CEMECTPE. OxTs16pp,2025 T.
ToprkecTBeHHOE Tpa3IHOBaHUE TPO(ECCHOHATBFHOTO Mpa3aHUKa «/[eHb paOboTHHKA CENTLCKOTO XO035HCTBA U TiepepadaThIBaroIIeh
[IPOMBIILITIEHHOCTH OxTs16pp,2025 T.

omeemcmeeHHO20




Jlenb Poccuiickux Crynenueckux OTpsiioB

®epaib, 2026 1.

[ TanenbHast muckyccust «PI'ATY: Ucropus yeriexay

®eBpaib, 2026 T.

Opranuzanyst KpyIibIX CTOJIOB, U BCTPEY BETEPAHOB, IIEPEIOBUKOB ITPOU3BOJICTBA, PyKOBOIUTENEH, MonopIx crienmamictoB AITK co
CTYZ€HYECKON MOJIOZISKbIO B paMKaX NMPO(OPUEHTALIOHHON JIESTENIbHOCTH By3a

HOSIOpB, 2025 T.
SIHBaph U Mai,

2026 1.
Opranu3anys U IpoBeIeHHEe SPMapPOK BAKaHCHI paO0YUX MECT JIJISl BBIITYCKHUKOB YHUBEPCHUTETA 2025-2026 .
YyacTre CTyZICHTOB B By30BCKUX, O0JACTHBIX U TOPOJACKUX IKOJIOTHUECKUX AKITHSX. 2025-2026 rr.

4, Zlyxoeno-npaecmeennoe Hanpaejienue — éocnumanHue u couuwlbuo-ne()aeozuttecxaﬂ noddepamca
BbICOKORPABCMEEHH020, OMEEMCMBEHH020, MBOPUECKO20, UHUUUAMUBHO20, KOMNREMEHMHO020 zpamdauuua Poccuu.

CmanoeJ/1eHusA u

pazeumun

Opl"aHI/I?»aI_II/If{ U HOPOBCACHUC BCTPEUY CTYACHTOB C ACATCIIIMU KYJBTYPbl U HAayKH, C AYXOBHBIMHU JIMJACpaMU MHCHI/Iﬁ,
MpeaACTaBUTCIIAMU I/IHTeHHCKTyaHBHOﬁ 9JINThI, BETCpAHAMHU arpapHoro tpyaa

2025-2026 rr.

[IpoBeneHne KypaTOPCKUX YacOB, OPUEHTHPOBAHHBIX HA COACWUCTBHUE TyXOBHO-HPABCTBEHHOMY CTAHOBJIEHHIO MOJIOJOTO

qCJIOBCKaA, (I)OpMI/IpOBaHI/IIO Y HCTO HPaBCTBCHHLIX YYBCTB (COBGCTI/I, aoJjira, B€pbl, OTBETCTBCHHOCTU, I'PA)KAAHCTBCHHOCTH,

MaTPUOTH3Ma), HPABCTBEHHOrO OO0JMKa (TEpHeHHs, MUIOCEPAUs, KPOTOCTH, HE3I0OMBOCTH), HPABCTBEHHOW MO3ULIUU

(crtocOOHOCTH K pa3nu4eHuio 1o0pa M 371a, TMPOSIBICHUIO CAaMOOTBEP)KEHHOW IIFOOBH, TOTOBHOCTH K IIPEOJIOJICHHIO

PKU3HEHHBIX MCIBITAHUHN ), HPABCTBEHHOTO MOBEACHUS (TOTOBHOCTHU CIY>KEHUS J0sIM U OTedecTBY, MPOSBICHUS TyXOBHON
aCCYJIUTEIbHOCTH, OCIYIIIaHMs, T0OpOH BOJIH);

2025-2026 rr.

OprOpl"aHI/BaHI/IH HPOBCACHUC MepOHpHHTHﬁ, CBA3aHHBIX C HCTOpHeﬁ U TpagulousiMu yHI/IBepCI/ITeTa, pa3BUTHUC
aKaJIeMHISCKOMN KYJbTYPbl U YHUBCPCUTCTCKUX HeHHOCTeﬁ;

2025-2026 rr.

Oxazaune nomoinu Haxoasmumces B 3o00e CBO 0Ooiinam

2025-2026 rr.

OpraHI/ISaHI/IH U IIPOBCICHUC 6Har0TBOpI/ITeJ'ILHBIX aKIUKi (me(bcxaﬂ pa60Ta HaJd JCTCKUMU IJOMaMH, JOMaMH HpeCTapeJIBIX),

2025-2026 rT.

[IpoBeneHne IMKIIa MEPONIPUATUH, TIOCBSIIECHHBIX J[HIO Marepu

Hos6ps, 2025 1.

[IpoBeneHre UKIIA MEPOIIPUATUH, OCBAILEHHBIX JIHIO 3a1IUTHI IeTEN

Hions, 2026 1.

[IpoBeneHre HOBOTOTHUX YTPEHHUKOB Ui AeTel I. Pa3anu u Psa3anckoii oGnactu

Hexadps, 2025 1.

aKmueHnocmu 0300p03umeﬂbuoﬁ HanpaejieHHOCmu Ha OCHoée 3aHAmMuUI d)u3uuec1<oﬁ KyﬂbmyPOﬁ u cnopmom

5. Qu3Ky1bmypHo-0300pogumenvHoe HAnpagieHue — Qopmuposanue nOaI0HCUMENbHO20 OMHOWIEHUA K 0300DOGUMEIbHON (Pu3uuecKoil Kyabvmype,
YCmManoeKu Ha 300poewlil 00pa3 Hcusnu, pusuueckoe camocoeepuiencmeosanue, yoosiemeopenue nompedHocmu 6 pezyaApHoil QuzuyecKoi

Opranuzanusi cCaMOCTOSTENIbHBIX (OpM 3aHATUH Pu3nueckol KynpTypoit u coptoM (cnioptuBHble cekuuu CCK PIATY
«ArpoTtex»: MUHH-PYTOON, OackeTOON, BOJICHOOI, YHPIUANHT, JAPTC, HACTOJBHBIA TEHHHC, JIETKAs aTJIETHUKA, JIBIKHBIA
CHOpT, IJaBaHue, nay>paudtunr, rupesoit crnopt, OPII u I'TO, BoeHHO-CIIOPTHBHAS, CTpesib0da W3 MHEBMATUYECKON
BUHTOBKH, IIaXMaThl) U OpraHu3anus GU3KyJIbTYpHO-03J0POBUTEIBHBIX TPYIIIT

CenTts6ps, 2025 T.

OpraHu3zaiiys MacCOBbIX 03/10POBUTEIbHBIX, (PU3KYIBTYPHBIX U CHOPTUBHBIX MEPOTIPUSTUI CO CTY/I€HTaMU YHUBEPCUTETA

2025-2026 rr.

Opranuzanus MU INPOBEIEHUE CHApTAKUaJ CPEeIU IMEPBOKYPCHUKOB, YYAaCTHUKOB CTYJEHYECKHMX CHELHMAIM3UPOBAHHBIX
OTpSIIOB, OOIEKUTUI YHUBEPCUTETA; TYPHUPOB IO PA3IMUHBIM BHIaM CIIOPTA, MAaTYEBBIX BCTPEY U Ip.

2025-2026 rT.




Opranusanys 1 MpoBeieHNe WHPOPMAITOHHO-TTPOCBETUTEIBCKUX CEMUHAPOB-TPEHUHIOB 0 PETIPOAYKTHBHOMY 3/I0POBBIO, 2025-2026 rr.
npo¢HIaKTHKE HAPKOMaHUH, AJIKOTOJIM3Ma, Tabakokypenus, BUY n ocHoBaM 310poBOro o0pasa »KU3HU

Opranu3anus W TPOBEACHUE IMKJIA MEPONPUATHH, NPHYpOUYeHHBIX KO BcemupHomy a0 60pbosl co CIIN/om, 2025-2026 1.
BcemupHomy qHIO 6€3 Tabaka H T.IL.
Opranuzanus GU3KyJIbTYPHO-CIIOPTUBHOM paOOThI 10 BHEIpEeHUI0 Beepoccuiickoro (pu3KyIbTypHO-CIIOPTUBHBIN KOMILIEKC 2025-2026 rr.

«['TO» B OeiaAax CO3JaHusA 3(1)(1)6KTI/IBHOI71 CHCTCMbI (bl/ISI/I‘IGCKOFO BOCIIUTaHUAI, HaHpaBHeHHOﬁ Ha pa3sBUTUC YCTIOBEYCCKOI'O
MOTCHIMAJIA U YKPCIUICHUA 300POBb HACCIICHUSA

Yuactue crygaentoB PICATY B YuuBepcuane BY30B Muncenbxo3a Poccrn 2025-2026 1.

YyacTue cnopTCMEHOB YHUBEPCUTETA B CHOPTUBHBIX MeponpusaTusix, opranuszyembix ACCK Poccun 2025-2026 1r.

Yuactue crynentoB PITATY B YHuBepcuane cpenu CTyIEHTOB 00pa30BaTeIbHBIX OpraHU3alluil BHICIIETO 0Opa30BaHUA
M 2025-2026 rT.
Ps3anckoit obmactu 2025-2026 yuebHoro roaa

Opranuszanus u nposeseHue «JlHs 310poBbs» sl CTYIEHTOB U IS IIPENoAaBaTeNIed YHUBEPCUTETA Hos6ps, 2025 1.,
Mmaii, 2026 T.
'YyacTue B CIIOPTUBHBIX U CIIOPTUBHO-MACCOBBIX MEPONPUATUAX FOPOJA, PETHOHA, CTPaHbl, 2025-2026 1.

Peaimzanus mporpaMMbl IPOPUIAKTUKHA HAPKOTUIECKHUX, aJTKOTOJIBHBIX U HHBIX 3aBUCUMOCTEH, a TAKXKe IO MPOIIaraH/e
3I0OPOBOTO YKM3HEHHOTO CTWJISL CPEIH CTYACHTOB PS3aHCKOTO TOCYyTapCTBEHHOTO  arpOTEXHOJOTMYECKOTO YHUBEPCHUTETA
umenu [1. A. KocteueBa, mpomaranaa 340poBoro o0pasza *H3HU B CTyJIEHUYECKOU cpefe; mpoduaakTuka 3a00IeBaHUi,
BBITTYCK CaHOIOJIJIETEHEHN 10 3JJ0POBOMY 00pa3y >KU3HHU

2025-2026 1.

6. Icmemuyeckoe Hanpaeienue - c])opmuposauue JuuHocmu cmydenma C 8bICOKUMU HPABCMBEHHBIMU YCHMOAMU, 9M0l(u0HaJle0l7 UymKocmolio,
CHOCOOHOCMDBIO K 6OCHpuUsAmMUI0 ICMEeMUU€CKolo, c[)opmupoaanue 061/1/(820 YPOBHA Ky/ibm)ypbl — Kauecme, Komopsle nomozcarom CORPOMUGTIAMbCA

cmyOeHmy HeONa20NPUAMHBIM HCUSHEHHBIM 00CHOAMENbCIMEAM U AGIAIOMCA €20 NPEUMYUIECHIE0M 6 KOHKYPEeHMHOU fopbe.
Opranuzanus KyJabTypHO-JOCYTOBOM JeSITEIbHOCTH Yepe3 CO3AaHne TBOPUECKUX CTy Uil (XyaoxxecTBeHHOE ciioBo, CTOM,
BUA, xopeorpadusi, acTpanHblii Boka, mkosia Beayuux, CMU, npukiaaHoe TBOPUYECTBO U JIp.), OPraHU3AIMH BBICTABOK, 2025-2026 11
(becTuBasel, TBOPYECKUX BEUEPOB, MPA3THUKOB, UTP, OAJIOB U IIp. : )
*  @decTUBAIB NEPBOKYPCHUKOB «llOCBsIIEHNE B CTYJEHTHD) Cents6ps, 2025 1.
" «3HaKOMbTECh, MBI — | Kypc!» - TBOpUECKHil pecTHBaIb IEPBOKYPCHUKOB OxTs16pB, 2025 T.
* «BcemupHblii JaeHb CTyAeHTa» — CTyJeHYecKkas HeAens: (YecTBOBAaHHE CTYJEHUYECKOro aKTHBa, KOHIEPT,
WMHTEJJIEKTYaJIbHBIE UTPBI) Hosi6ps, 2025 T.
*  «Mucc u Muctep PI'ATVY - 2025» - KOHKypC KpacOoThl U TaJlaHTa Hos6psb, 2025 .
» (OpraHuzanys ¥ TPOBEICHHE MPA3THUYHBIX KOHIIEPTOB, MOCBSIIIEHHBIX OOIICHAPOIHBIM MPa3THIKAM 2025-2026 tT.
=  decruBasib HanlmoHanbHBIX KylIbTyp «ECTh Takas Halus — CTYIEHTBD) ®eBpanp,2026 1.
* (CMOTp — KOHKYpC TBOpUECTBA CTYy/IeHTOB B paMkax (ectuBais «Crynendyeckas Becna B PTATY» Maprt,2026 r.
» [lpa3nauuHblie MeporpusTus nocsieHnsle J{aro [Tobemnt Anpenb-Maii, 2026 T.
Typuctuueckne Moe3Kku CTYIACHTOB M COTPYIHUKOB 110 MCTOPUKO-KYJIBTYPHBIM JOCTONPUMEYATEIbHOCTAM Ps3aHCKOro 2025-2026 It
Kpas u Ap. peruoHoB Poccuun ’



https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%BE%D1%81%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5

7. Cmyoenueckoe camoynpagienue (3HAYUMDBLIL ACREKM 20CY0apCmEeHHOIl 00paA306ameabHOl U MOSI00EHCHOI NOJTUMUKU) - DA38UNUE NONE3HBIX 014
00yuaruuxca Kauecme U HA8blK08: TUOEPCHE0 U UHUWUAMUGHOCHb, YMEHUE PAGOMAmb 8 KOMAHOEe U CAMOCMOAMENbHOCHLb.

Co3aHue HOBBIX BO3MOYKHOCTEH JUIsl CAaMOOIPEEIICHUS JIMYHOCTH, TOSBJIECHUS MOJIOACKHBIX MHHOBALMI B pa3IMYHbIX 2025-2026 .
cdepax oOIecTna.
Opranu3anuss HaAy9HOW NESATETBLHOCTH CTYIEHTOB, KOOPAWHALUS ACATEIbHOCTH CTYIACHUYECKOI'0 HAyYHOTO OOIECTBA; 2025-2026 rr.

IMOMOIIb B OpraHu3anuy U IpOBEACHUN KOH(l)epeHHHfI, CIICLICEMHUHAPOB, KPYIJIbIX CTOJIOB, HEACIN CTy,Z[eH‘IeCKOﬁ HAayKH U T.
VL.

Opranuzanys 1 TPOBEJACHUE KYJIbTYPHO-MAcCCOBBIX MEPONPHUATHI, COXpaHEHUE TPATULIHUN CTYyJACHYECKOrO TBOPUYECTBA, 2025-2026 rr.
MOAIEPKKA ACATEIHLHOCTU CTYACHUECKIUX TBOPUECKUX KOJIJICKTUBOB

Opranuzanus paboTsl CIIOPTUBHBIX CEKILIMH, y4acTHe B OpraHU3ali COPEBHOBAHUM U TOBAPUIIIECKUX BCTPEY M0 PA3TUYHBIM 2025-2026 rr.
BHJIaM CIIOpTa.

ObecrieyeHre opraHu3anuu ¥ (QyHKIMOHUPOBAHUS HH(POPMAIIMOHHOTO MPOCTPAHCTBA B BY3€, OCBEIIEHHWE 3HAYUMBIX 2025-2026 rr.
MEPOTPHUATHIA B )KU3HH CTYIEHYECKOTO COOOIIECTBA.

Opranu3zaiys v JesiTeIbHOCTh BOJIOHTEPCKHUX OTPSI0B M O0IIECTBEHHBIX MOJIOJEKHBIX 00bEIMHEHUI B BY3€ 2025-2026 rT.

OpraHmauI/m U TIPOBCACHUC MepOHpHHTHﬁ, COIICIZCTBYIOHIHX CINTIOYCHHUIO HECJIOCTHBIX CTYACHUYCCKUX KOJIJICKTUBOB,

2025-2026 rr.
aKaJeMUYECKHUX TPYIII, IOTOKOB, KypCOB, (p)aKyJIbTETOB YHUBEPCUTETA

Opranuzainus jgarepsi-CeMuHapa CTyJeHYECKOTO akThBa arpapHbix By30B Poccun « UJIES» Hronb-aBrycr,
2026 T.
Opranuzaiids 1ocyra U aKTUBHOTO OTAbIXa OOydaronuxcs Ha 0a3e CIOPTHBHO-03I0POBUTENBHOrO jarepst «JlackoBo» Hronb-aBrycr,

OI'BOY BO PIATY 2026 .
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PABOYAS ITPOT'PAMMA BOCITUTAHU A
B Psi3ancKkoM rocyaapcTBeHHOM ArPOTEXHOIOrHYecKoM ynupepentere umenn I1LA.
Kocrbruesa Ha nepuoj 2025-2026 rr.

2025 rox




Conep:xanue
IosicHuTeIbHAS 3aKCKA

1. O0mue mojo:KeHNsA
KonientyanbHO-1IEHHOCTHBIE OCHOBAHUSI U MPUHIUIIEI OpraHU3al[ii BOCIUTATEIBHOTO
npoiiecca B Psi3aHCKOM TOCyJJapCTBEHHOM arpOTEXHOJIOTHUYECKOM YHUBEPCUTETE UMEHU
I1.A. KocTeiueBa (nanee Y HUBEPCHUTET)

1.1. MeTrogonornueckue moaxoasl K OpraHu3aly BOCIIUTATEIbHON JEATEIbHOCTH B
Psi3zanckoM TOCYZapCTBEHHOM arpOTEXHOJIOTHYECKOM yHUBepcuTeTre wumenu I[LA.
Kocteruena

1.2. Henp m 3amauynd BOCHHUTATEIbHOH pabOThl B PsA3aHCKOM rocymapCcTBEHHOM
arpotexHosiorndeckoM yHupepcutere umenu I1.A. KocterueBa ConepkaHue u ycClIOBUs
peanu3anuy BOCIHUTATEILHONH paboThl B 00pa30BaTEIbHOM OpraHU3allid BBICIIETO
o0pazoBaHUs

1.3. BocnuThiBaromas (BocmuTaTebHas) cpeia Y HUBEpCUTETa

1.4. HampapneHust BOCIUTATEIbHON ACATEILHOCTH U BOCIIUTATEILHON pabOThI

1.5. IlpuoputeTHbIC BUABI AEATEILHOCTH O0YJAONIUXCS B BOCIIUTATEILHON CHCTEME
Psi3aHCKOTO TOCYIapCTBEHHOI'O arpoTEXHOJIOTHMYECKOro YHUBepcuTera umeHu I1.A.
KocTrrueBa

1.6. ®opMbl 1 METO/IbI BOCIIUTATENILHON padOThl B Y HUBEPCUTETE
1.7. AxTuBHOE ydacTHue BceX CyObEKTOB MEAArornuecKoro mnpoiecca
1.8. OpueHTanus Ha HAIMOHAJIBHBIE IEHHOCTH W IPHUOPUTETHI

1.9. PecypcHoe oOecrieueHne peanu3alldd BOCHHUTATEIBHON JEATCIIBHOCTH B
YHuBepcurere

1.10.Andpactpykrypa Ps3aHCKOro TroCyIapCTBEHHOIO arpoTEXHOJIOIMYECKOro
yHuBepcuteta umenn II.A. KoctelueBa, obecneumBaromias peaiuzanuio padoueit
MPOTpaMMbl BOCIIUTAHUS

1.11.ConnokynsTypHOE NMpOoCcTpaHCcTBO. CeTeBOE B3aMMOICHCTBUE C OpraHU3aLUSIMH,
COIIMAJIbHBIMU UHCTUTYTaMH U CyObEKTaMHU BOCTTUTAHUS

2. YnpasjieHHe CHCTEeMOH BOCHUTATEJbHOW padorel B Psa3aHckom

rocyJapcTBEHHOM arpoTexHojoruyeckom yuuepcurere umenn I.A. KocreiueBa

2.1. BocnuTarenpHas cucTemMa M yIpaBJIeHHE CUCTEMOM BOCIIUTATEILHON paboTol B
YHusepcurere

2.2. CryneHuecKoe caMOyIpaBjieHue (Co-ynpaBieHue) B Y HUBEPCUTETE

2.3. MOHMTOpPUHI KadecTBa BOCIMTATEILHOM pabOThl W YCIOBUU pealn3aluu
CoJlepKaHUsl BOCIIUTATEIbHON JEATENBHOCTH



HOACHUTEJBHASA 3AIIMCKA

PaGouas  mporpamma  BocmHWTaHMs B Ps3aHCKOM  TOCyZapCTBEHHOM
arpotexHosorudeckom yHuBepcutere umeHu II.A. KocTeiueBa mnpencrtaBisieT coOoi
LEHHOCTHO-HOPMAaTUBHYI0, METOAOJOTHYECKYI0, METOJUYECKYI0 M TEXHOJIOTMYECKYIO
OCHOBY OpraHU3allMy BOCIIUTATENBHOUN AESITENBHOCTH B BY3€.

OO6macTpi0 TpUMEHEHUs pabodeil mporpaMmbl BociuTanus (ganee — [Iporpamma)
B Psi3aHCKOM rocyaapCTBEHHOM arpoTEXHOJOTMYECKOM yHUBepcuteTte uMenu I[LA.
KocTtbiueBa (majiee — yHHUBEPCUTET) SBJISIIOTCS 00pa30BaTEIbHOE U COLIMOKYJBTYPHOE
IPOCTPAaHCTBO, oOOpa3oBaTelbHAsi M BOCHUTHIBAIONIAS CpeAbl B MX EAUHCTBE U
B3aMMOCBSI3H.

[IporpaMma OpUEHTHPOBAaHA HA OPraHU3AIMI0 BOCIHUTATEIBHOW JEATEIBLHOCTH
CyOBEKTOB 00pa30BaTEILHOIO0 U BOCITUTATEIBLHOIO MPOIIECCOB.

OCHOBHBIM CPEACTBOM OCYIIECTBJIEHUSI BOCUTATEIILHOMN JIESITEIbHOCTH SABJISECTCS
BOCIIUTATEIbHASI CUCTEMa U COOTBETCTBYIoIAsA el Pabouas mporpamMma BOCHIUTaHUS U
[1nan BociuTaTeIbHON PaOOTHI.

PabGouass mporpamma BBICTpaMBaeT CBOIO BOCIUTATEIbHYID CHUCTEMY B
COOTBETCTBHUHM CO crienu(puKoil mpodheccnoHanbHOU MOATOTOBKY B Y HUBEPCUTETE.

[Ipu BeICTpanBaHWM BOCIUTATEIIBHON CUCTEMBI CIIETYET UCXOAUTh U3 CIIEAYIOIINX
ITOJIOKEHHM:

1. BocnurarensHas pabota — 3TO JAESATENBHOCTh, HaIlpaBJEHHAs Ha
OpPraHU3alMI0 BOCIIUTHIBAIOIIEH CPEAbl U YIIPABICHUE PA3HBIMUA BUIAMU AEATEIBHOCTH
BOCITUTAHHUKOB C IIEJIbIO CO3/IaHMsI YCIOBUM JUIsl UX MPUOOIIECHUSI K COIMOKYJIBTYPHBIM
M JOyXOBHO-HPABCTBEHHBIM  I[IEHHOCTSM  HapoaoB Poccuiickon  dDenepanuu,
MOJTHOLIEHHOTO Pa3BUTHUSI, CAMOPA3BUTHS U CAMOPEAIN3ALUN JIMYHOCTH NIPU AKTUBHOM
y4aCTUU CaMHUX 00yYaroIIUXCHl.

2. IlporpamMma mpu3BaHa OKa3aThb COJACHCTBUE U TIOMOIIL CyOBEKTam
00pa3oBaTeNbHbIX OTHOUIEHWH B pa3pabOTKe CTPYKTYpbl U conepkaHusi Paboueit
nporpaMmbl  BocnuTaHuss u I[lnaHa BocmurtarenbHOM paboOThl  00pa3oBaTENbHOMN
OpraHU3alllU BBICIIIETO 00pa30BaHMUS.

3. PaGouass mporpamMmma BocmuTaHus B PS3aHCKOM TOCYIapCTBEHHOM
arpotexHojorndeckom yHuBepcutrere wumeHn IILA. KocteiueBa paspaborana B
COOTBETCTBHM C HOPMaMHU U TOJIOKEHUSIMU:

— Koncruryunn Poccniickoin @enepanyu;

— @epgepanbHoro 3akoHa or 29.12.2012 1. Ne 273-®3 «0O6 o6pa3zoBaHuu
B Poccuiickon denepanuu;

— @enepanbHOro 3akoHa oT 31.07.2020 Ne 304-d3 «O BHEeCEHHMU U3MEHEHUU B
®denepanbHbIN 3aKOH «O6  obpaszoBaHuu B Poccuiickoit denepanum»
10 BOMPOCaM BOCHUTAHUS O0YHAOIIUXCSD;



— @enepanpHoro 3akoHa oT 05.02.2018 r. Ne 15-®3 «O BHeceHUH M3MEHEHHI B
OT/ICNIbHBIC  3aKOHOJIaTeNIbHbIe aKkThl Poccuiickoit ®enepanyd 1O  BoOMpocam
T00pOBOJILYECTBA (BOJIOHTEPCTBA)Y;

— VYkaza Ilpesunenta Poccuiickoit @enepauunu ot 19.12.2012 1. Ne 1666
«O Ctpareruu rocyJJapCTBEHHOW HAIIMOHAILHOM MOJUTHKHA Poccuiickoil denepanniu Ha
nepuo 10 2025 romay;

— Vkaza IIpesugenta Poccuiickoit Penepanmu ot 24.12.2014 r. No 808
«O06 yTBepxkaeHnu OCHOB IrOCyIapCTBEHHOM KYJIBTYPHOMH MOJUTUKID,;

— VYkaza Ilpesunenra Poccuiickoit ®enepauum ot 31.12.2015 Ne 683
«O  Crparerun HanuoHanbHON  Oe3omacHocty  Poccuiickoit  ®eneparum» (c
m3MeHeHussmMu ot 06.03.2018 r.);

— VYkaza Ilpesumenra Poccuiickonn ®enepanmu or 7 mas 2024 r. Ne 309 «O
HallMOHAJIBHBIX LEJsIX pa3Butus Poccuiickoit @enepanuu Ha nepuo 10 2030 roga u Ha
nepcrekTuBy 10 2036 ronay;

— VYkaza llpesunenta Poccuiickoin @enepamuu ot 09.05.2017 1. Ne 203
«Ctparerus pa3BuTHs HHPOpMALMOHHOTO oOmecTBa B Poccuiickoii Pexnepannu Ha
2017-2030 rr.»;

— CTpareruu peajim3anuu MoJIoAEKHON NOoJIUTUKHN B Poccniickoit denepanyn Ha EpUOT
1o 2030 rona;

— Pacnopstxenus [IpasurensctBa oT 29.05.2015 1. Ne 996-p «CtpaTerust pazputus
Bocniutanus B Poccuiickoii @enepanuu Ha nepuoa a0 2035 rogay;

— Pacnopsikenus IlpaButensctBa ot 29.11.2014 1. Ne 2403-p «OcHOBBI
FOCYJIapCTBEHHOW MOJIOJICKHOW TOMUTUKK Poccuiickonr depepanuyd Ha TEpHOI J0
2025 romay;

— Ilnana meponpusituii o peanuzanuu OCHOB TOCYJapCTBEHHOW MOJIOAECKHOMN
nomutukn Poccuiickonn @enepanmm Ha nepuox g0 2025 roma, yTBEPKIAECHHBIX
pacnopsiKEHUEM IIpaBuTenscTBa Poccuiickoit denepanun
0T 29.11.2014 r. Ne 2403-p;

— Pacnopsixkenust [IpaButensctBa Poccuiickoit ®enepanuu ot 29.12.2014 r.
Ne 2765-p «Konnenmus denepaibHON 1I€JIEBOM MPOTPaMMbl pa3BUTHS 00pa30BaHUs Ha
2016-2020 roawi»;

— ITocTtanoBiaeHus [IpaBuTenbcTBa Poccuiickoi denepauuu OT
26.12.2017 1. Ne 1642 «O0 yTBepKI€HUH TOCYyIapCTBEHHOM nporpammbl Poccuiickoit
®denepanuu «Pa3Butre oOpazoBaHus»;

— nuchkMa MuHHCTEpCTBa 0Opa3oBaHusi W Hayku Poccuiickoit deneparyu oT
14.02.2014 Ne BK-262/09 «MeTonuueckrue peKOMEHIAIMN O CO3IaHUH U JIeATeIIbHOCTH
COBETOB O0YYaIOIINXCS B 00pa30BaTEIbHBIX OPTAHU3AIUIX);

— Ilpukaza denepanpHON CIyKOBI MO HAA30py B cdepe 0O0pa3oBaHUS M HAYKH
(Pocobpuamzop) ot 14.08.2020 Ne831 «OO6 ytBepxkaeHun TpebGoBaHmii K
CTPYKTYpE opUIMaTHLHOTO caiita o0pasoBaTenbHOI OpraHu3alu



B HMH(QOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHOW  cetn  «WHTepHer» wm  Qopmary
MpeIoCTaBICHUST HHPOPMAITUNY;

— [Tocmanuu IIpe3unenra Poccun denepanbHOMY Cobpanuto
Poccuiickon @enepannm.

— TocymapctBenHoit  mporpammbl  «KoMmIIeKCHOE — pa3sBUTHE  CEIIBCKHX
TEPPUTOPHUIIY;

- OCHOB TOCYJapCTBEHHOM MOJOACKHOU monuTuku Poccuiickoir denepanuu Ha
nepuoa 10 2030 roxa;

- Crpareruun pa3Butust mosionexu Poccuiickoin @enepanuu Ha nepuoj ao 2030
roja;

- IIporpammsl I'paknaHCKO-NATPHOTHUYECKOTO BOCIIUTAHMS CTYJIEHTOB arpapHbIX
BYy30B Poccuu Ha 2025-2030 roasi;

— YcraBa Ps3aHCKOTrO TroCy1apCTBEHHOTO arpoTEXHOJIOTHYECKOrO YHUBEPCHUTETA
numenu I1.A. KocTeuena;

—JIokanbHBIX HOPMAaTHBHBIX aKTOB Ps3anckoro rOCYyJJapCTBEHHOTO
arporexHosiornyeckoro yuusepcurera umenu 11.A. Kocteruesa u nip.

4. PabGouass mnporpamMmma BocluTaHus B PS3aHCKOM TOCyIapCTBEHHOM
arpotexHojorndeckom yHuBepcutrere umeHun ILLA. KocteiueBa paszpaborana B
TpaAUIMAX OTEYECTBEHHOM MEJaroruku U 00pa3oBaTeIbHOM MPAKTUKU U 0a3upyeTcs Ha
MIPUHITMIIE TPEEMCTBEHHOCTH U COTJIACOBAHHOCTH C LIENIAMU U coaepxkanueM [I[porpamMmmsl
Bocriutanus B cucteme CIIO.

S. [Iporpamma BocmuTanus siBisiercs yactbto OIIOII, paspabGaTsiBaeMoit u
peanu3yeMoil B COOTBETCTBUM C JEHCTBYIOIIMM C JACHCTBYIONIUM (enepaibHbIM
rocyJapCcTBEHHBIM 00pa3oBaTelibHbIM cTaHAapToM (nanee — GI'OC).

Bo ucnonnenue nonoxenud @eaepanpbuoro 3akona ot 31 urons 2020 r.
Ne 304-03 «O BHecennn usMmeHeHuii B denepanbHbiii 3akoH «O0 00pa3oBaHUM
B Poccuiickoit deneparumy» mo BOMPOCaM BOCIIUTAHUS OOYHAIOIINXCS B YHUBEPCUTETE
pa3paboTaHsbl:

— Pabouaa npocpamma eocnumanus B PSI3aHCKOM TOCYyJIapCTBEHHOM
arporexHosiorndyeckoMm yHuBepcutere umenu I1.A. KocterueBa (onpenensier KOMIUIEKC
OCHOBHBIX XapaKTEPUCTHK OCYIIECTBISIEMOM B YHUBEPCUTETE BOCIHUTATEIBHOM
JEATEIIbHOCTH )

— Pabouue npozpammur eocnumanua xak 4actb OIIOIl, peanuzyembix
Psi3aHCKUM TOCYJapCTBEHHBIM arpOTEXHOJIOTUYECKUM YHHUBEpcuTeToM umeHu ILA.
KocTtriueBa (pazpabaThiBaeTCsl Ha IEPUOJ PeaTu3ali 00pa30BaTEeIbHOM MPOTPAMMBI U
OTpeeNIsieT KOMIUICKC KIIFOYEBBIX XapaKTEPUCTUK CHUCTEMbl BOCIUTATEILHOW pPaOOTHI
yHUBEpPCUTETA (MPUHITUIIBI, METOJAO0JOTUUECKHE MOIX0IbI, 11eJIb, 3a/la4l, HalpPaBJICHHUS,
(GbopMbl, CpesICTBA U METO/AbI BOCIIUTAHUS, TUTAHUPYEMBbIE PE3YJIbTaThl U 1. ));



—  Kanenoapnvui  naan  eocnumamenvHou  padomwt  Ps3aHCKOrO
roCy/IapCTBEHHOIO arpoTexHosoruueckoro ynusepcurera umeHu IILA. Kocteruesa,
KOHKPETH3UPYIOLUIMII  MepeuyeHb COOBITMH W MEpPONpPUATUN  BOCIUTATEIbHON
HaIpaBJIE€HHOCTH, KOTOpPbIE OPraHU3YIOTCS U IMPOBOJSATCS YHUBEPCUTETOM U (WIH) B
KOTOPBIX CYOBEKThI BOCIIMTATEIBHOTO MTPOLIECCA MPUHUMAIOT YYaCTHE.

1. OBHIME IMOJIOXXEHUA

1.1. KoHuenryaJbHO-IIEHHOCTHbIC OCHOBAHHUS M NMPUHIMIIBI OPraHU3aluu
BOCIIMTATEJHLHOIO NPOIeCCa B YHUBEPCUTETE

KOHlIeHTyaJIbHO-HeHHOCTHI)Ie OCHOBaHUA.

[IpuopureTHON 3aAa4er rOCyAapCTBEHHOM NMOIUTUKUA B Pocculickon denepanuu
aBisieTcsi  GOpPMHpPOBAHUE  CTPOMHONW  CHCTEMbl  HAllMOHAIBHBIX  IIEHHOCTEH,
IPOHU3BIBAIOIIEH BCE YPOBHU 00pa30BaHMS.

[Ipu pa3paboTke paboueil mTporpamMmbl BOCIMUTAHUA, KaJEHIAPHOIO IIJIaHa
BOCITUTATEIHHOU pabOThl M COAEPkKAHUSI BOCIHUTATEIIHLHOTO MPOIECCa MCIOIb30BAIMCH
nonokenust Crtpareruu HamuoHaIbHOW Oe3omacHoctH Poccuiickoit ®denepanuu, B
KOTOpPOM  ONPEAEIEHbl  CICAYIOIIHE TPAAMUUOHHBIE YXOBHO-HPABCTBEHHbBIE
HEHHOCTH:

— MPUOPUTET JTyXOBHOTO HAJl MATEPUAIIbHBIM;

— 3alllUTa YEJIOBEYECKOU KU3HU, MPAB U CBOOO/] YEJIOBEKA;

— CEMbsl, CO3UAATENBHBIN TPy, city:keHue OTedecTBy;

— HOPMBI MOPAJIM U HPABCTBEHHOCTH, TYMAaHU3M, MUJIOCEPAUE, CIPABEIIUBOCTbD,
B3aUMOINIOMOIIb, KOJUIEKTUBU3M;

— HCTOPUYECKOE €IMHCTBO HapoAoB Poccuu, MpeeMCTBEHHOCTh UCTOPUM HaIlICH
Ponunbl.

IIpuHIUNBI OPraHu3auu BOCIUTATEJIbHOI0 MIPOLIECCa B YHUBEPCUTETE:
— CUCTEMHOCTH Y IEJIOCTHOCTH, YUETa €AUHCTBA U B3aUMOJICHCTBUS COCTABHBIX YacCTEu
BOCIIUTATEILHOW CHUCTEMBbl yHHUBEpPCUTETa (COAEpP)KATEIbHOM, MPOIECCYyaIbHON U
OpraHU3ALMOHHON );
— MPUPOJOCO0Opa3HOCTH (KaK ydeTa B 00pa3oBaTEIHLHOM IPOIIECCE WHIAMBHUIYAJTbHBIX
OCOOEHHOCTEW JIMYHOCTH W 30HBI ONIDKAWIIEro pa3BUTHS), MPUOPUTETA IEHHOCTH
30pOBbSl YYACTHHKOB OOpA30BATENbHBIX OTHOIICHUH, COIUATHHO-TICHXOJIOTHYECKOM
MO/JICPKKU JIMYHOCTH U 00eCIieueHusl OJIarOMpUATHOTO COIMAIBHO-TICUXO0JIOTHYECKOTO
KJIUMAaTa B KOJUICKTUBE;
—  KyJbTypOCOOOpa3HOCTH  0Opa3oBaTeIbHONM  Cpeabl, IIEHHOCTHO-CMBICIOBOTO
HaIOJTHEHUS coIepKaHUs BOCTIUTATEILHOM CHUCTEMBI
U OpPraHU3alMOHHOM KYyJbTYpbl YHUBEPCUTETA, TyMaHU3alUM BOCHUTATEIHHOTO
npolecca;
—  CyOBEKT-CyOBEKTHOIO  B3aUMOJEHCTBUS B  CHCTEMax «oOydammuics —
oOyyJarouiics», «oOydarolmuics — akaJeMuyeckas Tpynmnay, «oOydarolmuics —
MPENOIABATEIIbY, IIPEIOIABATENb — AKAIEMUYECKasl TPYIIIay;



— MPUOPUTETAa UHUIIMATUBHOCTH, CAMOCTOSITEIbHOCTH, CaMOpeaIn3alii 00yJarommuxcst
B yueOHOM M BHEY4E€OHOW AESITENbHOCTH, COLMAIHLHOTO MapTHEPCTBA B COBMECTHOM

ACATCIbHOCTHU Y4aCTHHUKOB O6paBOBaTCJ'IBHOI‘O
" BOCIIMTATCIIbHOTO ITPOUCCCOB,
- CO-YIIpaBJICHUA KakK COUYCTaHUA AIMHUHUCTPATHUBHOI'O YIIPpAaBJICHUA

U CTYJCHYECKOIO CaMOYIIPaBJICHMs, CaMOCTOSTEIBHOCTH BbIOOpAa BapHUaHTOB
HampaBJICHUN BOCIHUTATEIBHON JEATENbHOCTA (B 3aBUCUMOCTH OT  TPAJULIMMA
YHUBEPCUTETA, €T0 CIEU(UKH, OTPACICBON MPUHAIJICHKHOCTH U JIp.);
— COOTBETCTBHS ILEJIEHM COBEPUICHCTBOBAHUS  BOCIMUTATEIBHON  JIESITEIBHOCTH
HaJIMYECTBYIOIIUM U HEOOXOIMMBIM pecypcam;
— WH()OPMUPOBAHHOCTH, MOJHOTHI HMHGOpPMaLMK, UHGHOPMAIIMOHHOTO OOMEHa, ydeTa
€IMHCTBA M B3aUMOJICHCTBUSI MPSIMOM M1 OOpATHOM CBSI3H.

IIpuBeneHHBIE BBINIE TPUHIMIIBI OpPraHU3allUM BOCHMUTATEIBHON JEATEILHOCTH
COIJIaCYIOTCSI C METOJIOJIOTUYECKUMHM MOAXOJAaMH K OpraHW3allMyd BOCHHUTATEIbHOM
JESITEIIBHOCTH B YHUBEPCUTETE.

1.2. Metopojoruueckue MoOAX0AbI K OpraHu3anmma BOCIIMTATC/ILHOIO
nmpomecca B YHUBECPCUTETE

B ocHoBy pa0oueil  mporpaMMbl  BOCHUTAHHUSI  TOJIOKEH  KOMIUIEKC
METOI0JIOTUYECKUX TI0IX0I0B, BKJIFOUAOIIHN ITOAXObL:

- [ICHHOCTHO-OPUEHTUPOBAHHBIH,

- CUCTEMHBIH,

- CUCTEMHO-JICATCIbHOCTHBIM,

- KyJIbTYPOJIOTHYECKUH,

- Mpo0JIeMHO-(YHKITMOHATILHBIM,

- HAY4YHO-UCCIIE/IOBATEIIbCKUM,

- IPOEKTHBIN,

- PECYpPCHBIN,

- 3JJ0pOBbeCOEpETatoNINii,

- UH(QOPMAIIMOHHBIMN.

[{eHHOCTHO-OPUEHTUPOBAHHBII MOJIXO/I - B OCHOBE YIIPABJICHUS BOCIIUTATEIbHBIM
ITPOLIECCOM JIEKHUT CO3HUIAaTEIbHAs, COUUATbHO-HAIIPABIECHHAS I€ATEIbHOCTD.

CucmemHulti no0xo0 - TIpEaIoaraeT pacCCMOTPEHUE BOCIIMTATEIBLHOTO TpoIlecca
KaK OTKPBITOM  COLIMAIIBHO-TICUXOJIOTUYECKON, JUHAMHUYECKOM, Pa3BUBAIOLICHCA
CUCTEMBI, COCTOSAIIEH M3 [JBYX B3aUMOCBS3aHHBIX TMOJCUCTEM: YIPaBISIOIIEH
(PYKOBOACTBO By3a, MPOPEKTOP MO BOCIHUTATEIHLHON pabOTe, 3aMECTUTENb JeKaHa IO
BOCIIUTATENBHOU padoTe, KypaTop y4eOHOM TpyMiibl, MPENnoaaBaTelib) U yHpaBiIsieMOn
(cTryneHueckoe cOOOIIECTBO By3a, CTYACHUYECKUN AKTHB, CTYJEHYECKHE KOJUICKTHBBI,
CTYJIEHYECKHE PYIIIBI U JIp.).

Cucmemno-0essimenbHOCMH b NOOX00 - TIO3BOJSIET yCTaHOBUTH YPOBEHb
LEJIOCTHOCTH BOCIMTATEIBHON CHCTEMBI BYy3a, a TaKKe€ CTEIEHb B3aUMOCBS3H €€
MOJICUCTEM B 00pa30BaTEIbLHOM MPOIECCE.

Kynemyponoeuueckuti nooxoo - cmnocoOCTBYeT peanu3alid KyJIbTypHOU
HAIpPaBJIEHHOCTH O00pa30BaHUS M BOCHHUTAHHUA W HANpaBiICH Ha CO3JaHHE B BY3€



KYJIbTYpOCOOOpa3HOU Cpe/ibl U OpPraHU3alMOHHON KYJIbTYpbl, a TAK)KE€ HA MOBBIIICHHUE
o0mieil KyJnbTypsl oOyuaroumxcs, GopMupoBaHre UX MpodhecCHOHATBFHON KYJIbTYpBl U
KyJbTYPHI TPY/Ia.

IIpobremmno-ghyHKkyuonanbHwiti HOOX00 - TO3BOJISIET OCYIIECTBIISATH IEJIeToIaraHue
C YYETOM BBISBJICHHBIX BOCIHUTATEIbHBIX MPOOJIEM U pacCMaTPUBATH YIPABICHUE
CHUCTEMOU BOCIHTATEIHHON pabOThl By3a KaK HEMPEPHIBHYIO CEPUI0 B3AUMOCBS3aHHBIX,
BBINIOJIHSAEMbBIX OJTHOBPEMEHHO WJIM B HEKOTOPOI MOCIIEI0BATEIIBHOCTH YIIPABICHUYECKUX
byHKIMN (aHATN3, TUTAHUPOBAHWE, OpTaHU3AITHS, peryaupoBaHue,

KOHTPOJIb), COPUECHTUPOBAHHBIX HA JIOCTHXKECHUE
OTPEICJICHHBIX 1eJIeH ).

Hayuno-uccrneoosamenvckuii nooxoo — BocnutatenbHyo padoty B OOBO kak
JeSITEIbHOCTh, UMEIOIIYIO UCCIIEI0BATENHCKYI0 OCHOBY U BKJIIOYAIONIYIO BapUATUBHBIM
KOMILIEKC METOJOB TEOPETUUECKOTO M SIMIUPUIECKOTO XapakTepa.

Ilpoexmmubiii n00x00 - pa3pellieHNe UMEIONIUXCSl COLMAIBHBIX U UHBIX MPoOJieM
MOCPEJICTBOM HMHAWUBUAYAIBHOM WM COBMECTHOM MPOEKTHOM WM MPOEKTHO-
HCCIIEIOBATENIbCKOM JEATENbHOCTA O0yYarOUIMXCs MOJT PyKOBOJCTBOM IpENnoaaBaTers.

[TpoexTHas TEXHOJIOTHS uMeeT COIMAITBHYIO, TBOPUYECKYIO, HAy4YHO-
HCCIIEIOBATENBCKYIO, MOTHBAIHOHHYTO u MIPaKTUKO-OPHUCHTHPOBAHHYIO
HaIPaBJICHHOCTb.

Pecypchnuiti  nooxo0 - HOPMaTUBHO-NIPABOBOE, KaJapoBoe, (PHUHAHCOBOE,

MHPOPMAITMOHHOE, HAYYHO-METOJIUYECKOe, y4eOHO-METOIUYECKOe M MaTepHabHO-
TEXHUYECKOE 00eCceueHne pealn3alui BOCIUTATEIBHOTO Mpoliecca.

300posvecoepezarouuti n0OXo0 — HATIPABJICH HA MOBBIIIICHUE KYJIbTYPhI 3J0POBBS
U cOepexeHUe 30pOBbsI CYOBEKTOB 00pa3oBaTENbHBIX OTHOUICHWH, CO3/IaHUE
310pOBbeOPMHPYIOIIEH U 3I0poBhecOeperaromeld  00pa3oBaTEIbHONM  CPEIbI,
aKTyaJIM3aINI0 U PeATU3allNIo 3I0POBOTO 00pa3a KU3HHU.

Hnugopmayuonnwviti nooxo0 - TO3BOJSET ONPEACNATh aKTyalbHbId YpPOBEHb
COCTOSIHUSI BOCIIUTATEILHONW CHCTEMBI By3a M MMETh SICHOE TIPEICTABICHUE O TOM, KaK
CKOPPEKTUPOBAThH CHTYAIIHUIO.

1.3. Ilesab 1 32724 BOCIIUTATEILHON PadOTHI B YHUBEPCUTETE

Bocnurtanue CTyZIEHTOB SIBISIETCS NPUOPUTETHBIM HAIPABICHUEM JIESITENBHOCTH
YHUBEPCHUTETA, UMEET CUCTEMHBIM XapaKTep, OCYLIECTBISAETCS B TECHOW B3aMMOCBS3H
y4eOHOM M BHEYy4eOHONl paboThl, CTPOUTCS B COOTBETCTBUM C JIEHCTBYIOIIMMU
HOPMAaTUBHBIMH JJOKYMEHTaMHU U TPEOOBaHUSMHU.

Henr BocnMTAaTENBHOW PadOTBI — CO3JaHHE YCJIOBUM I AKTHUBHOU
KU3HEACITENPHOCTH  OOydYaloIIUMXCsl, WX  TPAXIAHCKOTO  CaMOONpEIENICHus,
npo(hecCHOHATBHOTO CTAHOBJIEHUS U WHIAMBUAYATIbHO-TMUYHOCTHON caMopeanu3aiiu B
CO3UJATENbHON JIEATETLHOCTH AJI YJIOBJIETBOPEHUS MOTPEOHOCTE B HPABCTBEHHOM,
KyJIbTYPHOM, HHTEIJIEKTYyaIbHOM, COIIMAIBHOM U MTPO(PECCUOHATIEHOM PAa3BUTHUH.



3agaum BocnUTaTE/ILHOI pa0oThl B YHUBEpCHTETE:

— Ppa3BUTHE MMPOBO33PEHMSI M AKTyaJIU3alUsi CUCTEMbl 0a30BBIX IIEHHOCTEH
JINYHOCTH;

— NOpuOOIIEHWE CTyJEHYECTBA K OOIIEYEIOBEYECKMM HOpPMaM  MOpaiH,
HallMOHAJIBHBIM YCTOSIM U AKaJEMUYECKUM TPATULIUSIM;

— BOCHMTAaHHE YBAXEHHs K 3aKOHY, HOPMAaM KOJUICKTUBHOW XKWU3HH, Pa3BUTHE
IPaKIAHCKOM M COLMAJIbHOM OTBETCTBEHHOCTH;

— BOCIIUTaHUE IMOJIOKUTEIBHOTO OTHOLICHUS K TPYXy, BOCIIUTAHUE COLIMAIIBHO
3HAYMMOM LIEJEYCTPEMIICHHOCTH U OTBETCTBEHHOCTH B JICJIOBBIX OTHOIICHHUSX;

— COJICHCTBHE POCTY MPECTHKA arpaPHBIX CHELUAIBHOCTEN;

— oOecrieyeHUe pa3BUTUS JIMYHOCTU M €€  COLUAIbHO-IICUXOJIOIMYECKON
HOJJEPKKU, (POPMUPOBAHUE JUUYHOCTHBIX KAaueCTB, HEOOXOAMMBIX ISl 3(PPEKTUBHOMI
po(heCCUOHATILHON eI TEIbHOCTH;

— BBIBIICHHE M TOAJEPKKA TANAHTIMBOM oOydaromuxcs, (HOpMUPOBAHHE
OpraHU3aTOPCKUX HABBIKOB, TBOPYECKOI'O MOTEHIIMAJIA, BOBJIEYEHUE OOYYaIOIIUXCS B
ITPOLIECCHI CAMOPA3BUTHS U CaMOpeaAIN3aluu;

— (hOpMHpPOBAHUE KYJIBTYPbI U 3TUKH MPOPECCUOHATBHOTO OOLICHHS;

— BOCIUTAaHUE BHYTPEHHEW MOTPEOHOCTH JUYHOCTU B 3JI0POBOM 00pas3e KHU3HU,
OTBETCTBEHHOTO OTHOIIEHUS K IPUPOJHON U COLIMOKYJIBTYPHOM CPELE;

— MOBBILIEHUE YPOBHS KYJIBTYPbl 0€3011aCHOTO IMOBEACHHS;

— pa3BUTUE JIMYHOCTHBIX KAa4eCTB M YCTAHOBOK, COLIMAJbHBIX HAaBBIKOB U
yHpaBICHYECKUMH CIIOCOOHOCTSAMHU.

B cucreme BocmuTaHHs B paMKax BOCIMTATEIBHOIO IPOLECCA YHUBEPCUTET
OpUEHTHpYeTCs Ha ((OPMUPOBAHUE CIIETYIOMINX KOMIIETSHIIUM]:

COYUATILHO-KYIbMYPHAS KOMNEMmeHYus: IIPEATIOJIaraeT ITIOHUMAaHUE
3aKOHOMEPHOCTEN UCTOPUUECKOTO PA3BUTHSA YEJIOBEUECTBA; 3HAHUE MUPOBOU UCTOPUU U
ucropun OrtedvecTBa, YBAXUTEIBHOE OTHOLIEHHWE K OTEYECTBEHHOM HCTOPUH;
CO3HATEJIBHOE W OTBETCTBEHHOE OTHOUIEHWE K JTyXOBHO-HPaBCTBEHHBIM LIEHHOCTAM M
MOpPAJIbHBIM HOpMaM, C(OPMHPOBAHHOCTh MHUPOBO33PEHUECKUX MOHSITHH M HIECANOB,
HPaBCTBEHHOI'O MOBEICHUS; SCTETUYECKUX BKYCOB, BBIOOpP YECTHOTO U3HEHHOTO MYTH;
MMOHUMaHue 0€3yCIIOBHOM LIECHHOCTU CEMbH, 3200Ta O CTApIIEM U MIIAJIIIEM TOKOJICHUSX.

@opMHUpOBaHUE TAHHOW KOMIIETEHLIMHA OCHOBBIBAETCS HA LIEHHOCTSX: YEJIOBEK,
OTEYECTBO, CEMbs, KYJbTypa, I00OpO M KpacoTa uepe3 BKIIOYCHHE CTYJIECHTOB B
CIIEyIOINE BHIbl COLMAJIbHBIX MPAKTHK: YCIEIIHOE OCBOEHHE Y4YeOHOro IJlaHa
HaIIpaBJICHUS TIOAIOTOBKH, COLIMOKYJIBTYPHBIE IIPOEKTBI, HCTOPUKO-KpaeBeauecKas
paboTa, AEATENbHOCTb TBOPYECKUX, BOJOHTEPCKUX OOBEAMHEHUN, IHMCKYCCHOHHBIX
KIIyOOB | JIp.

I'pasicoancko-nampuomuueckas KomnemeHyus: TPOSABIAETCS B COLHUAIbHBIX
YyBCTBaX, COJACpPXKAHHEM KOTOpBIX sBIsSeTcs J000Bb K OTedecTBy, TOTOBHOCTH
NOJAYMHUTh €ro MHTEPECAM CBOM YACTHBIE HMHTEPECHI, TOPAOCTb JOCTHKECHUSMHU H
KyJIbTypoil cBoell PoauHbl, >xenaHue CcoXpaHATb €€ KyJbTypHblE OCOOEHHOCTH,
CTPEMJIEHME 3allMIIAaTh MHTEpPEChl POAMHBI M CBOETO HApOJAd, YBa)XEHUE K IPYTUM
HapoJaM M CTpaHaM, K HUX HAIMOHAJIbHBIM OOBbIYasiM M TPATULUSAM; CIOCOOHOCTH
OpPUHMMAaTh Ha ce0s OTBETCTBEHHOCTb, Yy4YaCTBOBAaTh B BBIPAOOTKE COBMECTHBIX
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peuieHuii, coBepumiaTh BBIOOP, B MOJJAEPXKAHUM U PA3BUTUU JEMOKPATHYECKUX
MHCTUTYTOB M MHCTUTYTOB I'PAXJAHCKOr0 OOIIECTBA; TOJEPAHTHOCThH, YBAXKUTEIHHOE
OTHOIIEHHE K NPEICTaBUTENAM JIPYTUX HALMW, KyJIbTYp, KOH(PECCHM, YBaKUTEIBHOE
OTHOLIEHWE K HCTOPUHM CBOETO Haponaa, oredectBa. POpMHpOBaHME JTaHHOMN
KOMIIETEHIIMA OCHOBBIBAE€TCS HA IEHHOCTSIX: OTEYECTBO, HAIMA, HApPOA, MHUD,
IPaX1aHCTBEHHOCTb, IATPUOTU3M, CBOOO1A.

JlanHas komMneTeHus: GOpMHUPYETCS YEPE3 BKIOYEHUE CTYACHTOB B CIIETYIOLIUE
BHUJIbl COLMAJIBHBIX MPAKTHUK: HCTOPUKO-apXWBHAs padoTa, IOUCKOBBIE OTPSAJIbI,
JTUCKYCCUOHHBIE KIyObl, COLIMaIbHO-3HAYUMAsl JESATEIBHOCTh M OJIArOTBOPHUTEIHHBIC
aKIMH, y4acThe B CMOTpax- KOHKypcax U (pecTUBaAX MaTPUOTHIECKON TEMATUKH H JIp.

IIpogeccuonanvro-mpyoosas KOMNemeHyus: HaIlpaBJICHA Ha
npo(eCCUOHATIBHOE, COIMAIBHOE M JIMYHOCTHOE CaMOOINPECIICHUE; IJaHUPOBAaHUE
Oynayuiero oopasa 1 KauecTBa )KM3HH, IPOPECCUOHATBHOIO MY TH U Kapbephl; TOTOBHOCTH
K MOCTOSIHHBIM M3MEHEHHUSIM B JIMYHOM M NMpPOQPecCHOHANbHON KHU3HU (MOOMIBHOCTD,
KOHKYPEHTOCIIOCOOHOCTb, WHHOBAallMOHHOE MBIIIIJIEHUE, WHULIAATHBA,
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTD, TPOU3BOIUTEILHOCTD ); TOTOBHOCTH K a/laliTal[uH
Ha pbIHKE TpyAa, K npodeccrnoHanbHoMy pocTy. DopmupoBaHue JaHHOW KOMIIETEHLIUN
OCHOBBIBAETCS HA LIEGHHOCTSAX: TPy, MPO(peCcCuoHaAIbHAS 1€ITEIbHOCTh, OOLIECTBO.

JlanHas komneTeHus: GOpMHUPYETCs Yepe3 BKIIOYEHUE CTYACHTOB B CIIEIYIOLINE
BHUJIbl COLMAJbHBIX MPAKTHK: YCIEIIHOE OCBOEHUE YYEOHOro IUIaHa HaIpaBJICHUs
HNOJrOTOBKH, y4acTue B paboTe CTyIEHYECKUX TPYAOBBIX OTPSAOB, ydacTHe B pabore
CKb, Mmanblx MHHOBAaLIMOHHBIX HPEANPUATUN NPU By3€, TPYJOBOH ceMecTp, ydeOHO-
IPOU3BOCTBEHHbIE MPAKTUKH, OCBOCHUE JOIMOJHUTENbHBIX KBATU(UKAIMHI U Ap.

JK0N1020-6an€0102UNeCKAsl  KOMNemeHyuys: HalpaBIeHa Ha OTBETCTBEHHOE
OTHOIIIEHWE K OKpyXKawlled cpeae, (OpMUPOBAHHE MPUPOAOOXPAHHOTO U
pecypcocOeperaroniero MpIIICHUS U TOBEACHUSI, TOHUMAaHUE CYIIIHOCTH U B3aMOCBSI3U
COLIMAIBHBIX W MPUPOJHBIX MPOLIECCOB, 3BOJIIOLMU HAYYHBIX HWJEH; YTBEPKICHUE
LIEHHOCTEH 310pOBbsl U 3J0POBOr0 00pasa >KM3HU, YKPEIJIEHUE 310POBbSl BO BCEX €r0
acnektax ((pusmyeckuid, MCUXOJIOTMYECKUH, COLMANbHBIN); (OPMUPOBAHUE KYJBTYpPbI
CEKCyaJbHOr0 MOBEACHMS; HETEPNUMOE OTHOLIEHUE K pa3HbIM (opMaM 3aBUCHUMOCTHU
(HapkomaHusi, TaOAKOKYpEHHE, alIKOT0JIM3M, U 1Ip.). B ocHOBe dopMHupoBaHUs TaHHON
KOMIIETEHIIMH - IEHHOCTH: YEJIOBEYECTBO, IPUPOJA, 3€MJIs, 3I0POBBE.

JlanHas komMneTeHIus: GOpMHUPYETCs YeEpE3 BKIOYEHUE CTYACHTOB B CIIEYIOLIUE
BU/Ibl COLMANIBHBIX MPAKTHK: IPUPOAOOXPAHHAS AEATENBHOCTD, aKIIUH SKOJIOTHYECKOTO
coJiepKaHusl, 3aHATUS (PU3NIECKON KyIbTYPOH U CIIOPTOM U JP.

Hupopmayuonno-kommyHukamuenasi KOMNemeHyusi: HalpaBJieHa Ha
(¢opMupoBaHHE MOTHUBAIMM K COLMAJIBHOMY B3aUMOJICHCTBUIO, COBMECTHOMN
NEeATENBbHOCTH, COTPYIHUYECTBY CO CBEPCTHUKAMM M CTapIIMM NOKOJIEHHEM; HABBIKOB
paboThI B IrpyIIe, CIOCOOHOCTH K YCTAHOBJICHHUIO MPOYKTUBHBIX COIUANBHBIX CBS3EH,
OBJIAJICHUIO TpUEMaMH W TEXHUKaMU OOIeHus; (HOPMUPOBAHHE TMOUCKOBBIX U
aHAJIMTUYECKUX YMEHUM B pabote ¢ mH(pOpMaimei, crmocoOOHOCTH K CUCTEMAaTH3alllH,
KJaccu(UKay, OCMBICICHHIO MH(POPMAlUU B pa3HbIX KOHTEKCTaX; MMOHWMAaHUE



CYIIHOCTH TIPUPOJTHBIX ¥ COIHMAIBHBIX SIBICHUW; BJIaJcHHEC WH(HOPMAIIMOHHBIMU
TE€XHOJIOTHSIMHU, KOMITBIOTEPHBIMU U HTHTEPHET-TEXHOJIOTUSIMU; KPUTUYECKOE OTHOLIEHUE
Kk uHbopmanuu, B T.4. K uHopmanuu, pacnpocrpansemoit CMU. dopmupoBanue
JAHHOM KOMIIETCHIIMM OCHOBBIBAE€TCS HA LIEHHOCTSAX: YEJIOBEK, IMO3HAHHME, 3HAHME,
UCTUHA, yBAXEHUE, TOHUMaHUE, B3auMoieiicTBue. JlaHHas KoMieTeHIus (GOpMHUPYETCs
yepe3 BKIIIOUEHHE CTYJICHTOB B CIEAYIOIIME BHJIbI COIMAJBHBIX MPAaKTUK: padoTa B
opraHax CTYJCHYECKOTO CcaMOYyIpaBlieHus, paboTa B TBOPUYECKUX M HAYYHO-
UCCIIENOBATENbCKUX TIpyNNax, OPraHU3alMOHHO- JEATEIIbHOCTHBIE WIPbI, y4acTHE B
pabote crynenueckux CMU u np.

Jluunocmuo-pazeusaowas KomnemeHyus: HampaplieHa Ha (QopMupoBaHHe
BHYTPEHHETO HPABCTBEHHOT'O UMIIEPATUBA, AKTUBHOM KU3HEHHOW MO3ULIUH, pEeAIU3aluN
CBOETO0 MHUPOBO33PEHUS, CHUCTEMBbl IIEHHOCTEH; (OpMHUpPOBAHHWE TOTOBHOCTH U
CIIOCOOHOCTH YUUTHCSI Ha MPOTSKEHUU BCEW JKM3HM, padOTaTh HAJl U3MEHEHUEM CBOEH
JUYHOCTH, IIOBEICHUS, IEATEIBHOCTM W OTHOUICHUH C LEIbI0 IIPOTPECCUBHOTO
JMYHOCTHO-IPO(ECCUOHATIBHOTO pa3BUTHS; (dbopMupoBaHue TBOPYECKU-
peoOpazoBaTEIbHON YCTAHOBKH IO OTHOIIEHUIO K COOCTBEHHOM JKHU3HH, CIIOCOOHOCTh K
MIPEOJIOJICHUIO TPYJHOCTEH, PpEIIEHUI0 NpOoOIeM, NPHUHIATHIO PEHIEHU U BBIOOPY
ONTHUMAaJIbHOM JINHUY MOBE/ICHHSI B HECTAHAAPTHBIX U CIOKHBIX CUTYALIUSIX; BBIPaKEHHAs
MOTHUBALMA K YCTAHOBJICHHIO JINYHOCTHBIX OTHOILIEHHU, yCTOMYMBOCTh M0 OTHOUIEHUIO K
HEOIaronpusITHBIM (PAKTOpaM Cpeabl.

@opMUpOBaHME JAHHOM  KOMIIETEHIIMM  OCHOBBIBA€TCS Ha  IIEHHOCTSX:
caMOONpeeICHNE, caMOpealln3alns, caMooOpa3oOBaHue.

Jlannast komneTeHus GOpMUPYETCs Yepe3 BKIIIOUEHUE CTY/IEHTOB B CIIEAYIOIINE
BUJIBI COIMAIBHBIX MPAKTUK: TPEHUHTH JIMYHOCTHOTO POCTa, y4yacTue B pabore
MOJIOACKHBIX (POPYMOB U KOH(bepeHIuH, paznudHbie (OpMbl 00IECTBEHHO-TIOJIC3HON
NEATEIBHOCTH U JIP.

2. COJIEPKAHUE U YCJIOBUSI PEAJIM3AIIMUA BOCIIUTATEJIBHON
PABOTbBI B YHUBEPCUTETE

2.1. BocnuThiBawmas (BOCIUTATEIbHAS) CPela YHUBEPCUTETA
BocnuteiBaromas cpena By3a - JIBHKYIIas CHJIa, UICTOYHUK MOTHBALMM JIMYHOCTH K
caMoOpeaIM3alii, CaMOpPa3BUTHUS, CAMOPACKPBITHS IMOTEHUMaNa CTYIEHTa, HECYIUEro
OTBETCTBEHHOCTh 32 CBOM >KM3HEHHBIN U NMpodhecCUuOHATBHBIN BHIOOP.

Cpena paccMaTpuBaeTcsi KaK €IWHBIM W HEACTUMBIM (HaKTOp BHYTPEHHETO
Y BHEIIHETO ICHUXOCOLHMAIBHOIO M COLMOKYJBTYPHOTO Pa3BUTHsI JTUYHOCTH, TaKUM
00pa3oM, 4eI0OBEK BHICTYIIAET OJTHOBPEMEHHO U B KaU€CTBE 0OBEKTA, M B POJIH CyOBhEKTa
JUYHOCTHOT'O Pa3BUTHSIL.

Oo0pa3oBaTesibHasA cpefa NpPEJICTaBIsieT cOOOM CUCTEMY BIMSIHMA M yCIOBUH
dbopMHpOBaHUA JMYHOCTH MO 3aJlaHHOMY O00pa3lly, a TaKXe BO3MOXKHOCTEH s
€€ pa3BUTHS, COAEPXKAIIMXCS B COLUMAIBHOM U MPOCTPAHCTBEHHO-IIPEAMETHOM
OKPY’KEHHH.



BocnurbiBaomas (BocnurTatre/JbHas) CpeAa — 3TO Cpela CO3UAATEIbHOM
JESITEIbHOCTH, OOIIEHNUs, pa3HOOOPa3HBIX COOBITHI, BOZHUKAIOIIMX B HUX OTHOILECHUH,
JEMOHCTPALUHA JOCTHKECHHM.

BocnuteiBaromas cpefa SBISETCS WHTETPATUBHBIM MEXAHM3MOM B3aUMOCBSI3H
COIMOKYJIbTYPHON, MHHOBAITMOHHOW, aKMEOJOTUYECKOH, pe(ICKCUBHOM, alallTUBHOM,
Oe3omacHoil, OmarompuaTHO u  KOM(QOpPTHOH, 3M0pOBBEGOpPMUpYIOLIEH U
310pOBbeCOEpEraromei u Ipyrux cpel.

2.2. HampapjieHHsI BOCIHMTATEJbHOH [JeSITEJIbHOCTH W BOCIHHMTATEJIbHOM
paldoThl B YHUBEpPCUTETE

2.2.1. HanpaBJieHHS BOCIIUTATEILHOM 1eATEJIbHOCTH

VYkazaHHbIE 1[EIH U 33/1a4d PEaIu3yIoTCs MOCPEACTBOM Pa3IMUHbIX HAIIPaBICHHIM
BOCITUTATEIHHON JEATEIHLHOCTH:
- 2PAXrCOAHCKO-RAMPUOMUYECKOe U NPABOBOE 80CNUMAHUE — MEPBI, CITIOCOOCTBYIOIINE
CTAHOBJICHHIO  AKTHUBHOM  TpaXJIaHCKOW  MO3MIMU  JIMYHOCTH,  OCO3HAHMIO
OTBETCTBEHHOCTH 3a OJaromoilyume CBOEH CTpaHbl, YCBOCHHIO HOPM TpaBa M MOJIEIH
MIPaBOMEPHOTO MTOBEICHUS;
- IYX06HO-HPABCHIBEHHOE 60CRUMAHUe — BO3/ICICTBHE Ha c(hepy CO3HAHUS CTYACHTOB,
dbopMHpOBaHWE SCTETHUYECKUX NPHHIMIIOB JUYHOCTH, €€ MOPAJBHBIX KadyeCTB U
YCTAaHOBOK, COTJIACYIOIIUXCS ¢ HOPMAMH W TPAAUIUSAMHU COMMATBHOMN YKU3HU;
- npogheccuonanvno-mpyoosoe socnumanue — HGOpMHUPOBAHNE TBOPUYECKOTO MOIXO/a,
BOJIM K TPYAy M CAMOBBIPAXEHHUIO B N30paHHOM CITeINaTLHOCTH, IPHOOIIICHHUE CTYICHTOB
K TPAIUIUSM U IIEHHOCTSM TIPO()ECCHOHATBLHOTO COOOIIECTBA, HOPMAaM KOPIOPATUBHOMN
ITUKU;
- Jcmemuyeckoe 60cnumaHue — COACWCTBUE pPA3BUTHIO YCTOWYMBOTO HMHTEpeca
CTYJIGHTOB K KpyTy MpoOJieM, pelIaeMbIX CPEJACTBAMHU XYA0KECTBEHHOTO TBOPYECTBA, U
OCO3HAaHHOW MOTPEOHOCTH JUYHOCTH B BOCIHPHUSATHU U TOHUMAHUHM TIPOU3BEIACHUIM
UCKYCCTBA;
- ¢puzuueckoe eocnumanue - COBOKYMHOCTh MEp, HAIEJICHHBIX HA MOIMYJSPU3ALHUIO
CIIOpTa, YKpEIUIEHWE 37I0pPOBbSI CTYACHTOB, YCBOCHHE MMM TPHUHIIUIIOB M HaBBIKOB
3I0pPOBOTO 00pa3a KU3HM;
- 9K0102U"eCcKOe 60CRUMAaHUe, TIOHNMAaeMOe HE TOJIBKO B Y3KOM, IIPUPOOOXPAHHOM, a
B TIPE/ICIIBHO IIMPOKOM — KYJIbTYPHO-aHTPOITOJIOTHIECKOM CMBICTIE.

2.2.2. HanpaBJieHMsI BOCIIUTATEIbHOM PadoThI

ConepkaHreM BOCIUTATEIBHOW pabOThl B YHUBEPCUTETE SIBIISIOTCS Pa3IMYHBIC
BHJbl COBMECTHOM JICSTEIBHOCTH IMPENOJABATEIIEM W  CTYJIEHTOB, KOTOPBIE
OCYIIECTBJISIFOTCS M0 CIIECIYIOIIUM HAIIPABIICHUSIM:

—  TPUOPUTETHBIE  HAIPABJICHUA: TPAKIAAHCKO-NATPUOTUYECKOE U JIYXOBHO-
HPABCTBEHHOE BOCIIUTAHUE;



— BapUaTUBHbIC HANPaBJIEHUS: MPOPECCUOHANTBHO-TPYA0BOE, HAYYHO-00pa30BaTEIbHOE

JCTETUYECKOE,
caMOYIIpaBJICHHUE.
Taomuma 1.

9KOJIOTHYCCKOC, CIIOPTHUBHO-030POBUTCIILHOC, CTYACHYCCKOC

HampaBienuss  BocnuTaTeNbHOM  pabOThl B YHUBEPCHUTETE

N COOTBCTCTBYIOIIHNC UM BOCIIMTATCIIBHBIC 3a/1a49

Ne Hampasnenus
/0 | BOCHUTATEIbHOU Bocnurarenshsie 3axaun
paboTHI
IIpuopurerHas yactb
1. | rpaxmaHcKo- Bocnutanue u pa3BUTHE TpaxJaHCTBEHHOCTH, YBAKEHUS K IpaBaM U
MaTPUOTUYECKOE cBoOofaM denoBeKa, JIIOOBM K OKpykaromied npupone, Poaune,
CeMbe, MaTPUOTHUECKOTO U HALIMOHATIBHOTO CAMOCO3HAHMS
2. | IyXOBHO- Bocniutanue  JQyXOBHO-HPaBCTBEHHOM KyJIbTYpbl,  pa3BUTHE
HPABCTBEHHOE LIEHHOCTHO-CMBICIIOBOM cheppl U JTyXOBHOU KYJIBTYPBIL,
HPaBCTBEHHBIX UYBCTB M KPEIIKOTr0 HPABCTBEHHOT'O CTEPIKHS
BapuaTtuBHas yactb
3. | mpodeccnonanpHO- | DOpMUPOBaHWE TBOPYECKOTO TOAXO0JA, BOJIM K TPyAy H
TPYIOBOE CaMOBBIDQKEHUIO B M30paHHOM CHEIMANbHOCTH, NPUOOIICHUE
CTYIEHTOB K TpaJulUsIM H I[EHHOCTSAM MpodheccHnoHaIbHOro
co00111ecTBa, HOpMaM KOPIOPaTUBHOM 3TUKU
4. | nay4Ho- [TonrotoBKa  BBICOKOKBAJIMU(UIIMPOBAHHBIX  CHEIHAIUCTOB -
oOpa3oBareiabHOE | BBIIIOJIHEHUE o0Opa3oBaTeIbHBIX MpOrpamm, Hay4HO-
HCCIIEI0BATENbCKAS NEeSATEIbHOCTD, Jaromas OCHOBBI
AHAJIMTUYECKOI0  MBIIUIEHUS U INPAKTHYECKOrO0  OIbITA.
CHIOCOOCTBYIOIIIAS TIOBBIMIEHUIO WHTEIICKTYaJIbHOTO YPOBHS
5. | dusmueckoe Pa3Butne ¢pu3NUeCKUX U TYXOBHBIX CHUJI, YKPEIUICHUE BHIHOCIUBOCTH
U TICUXOJIOTUYECKON YCTONYMBOCTH, (DOPMUPOBAHUE MOTPEOHOCTH B
310pOBOM 00pa3e KM3HH, pa3BUTHE CIOCOOHOCTH K COXPaHEHHUIO U
YKPEIUICHUIO 310POBBS
6. | acreTnueckKoe CopelicTBUE pa3BUTHIO YCTOMYMBOTO MHTEpEcAa CTYJAEHTOB K KPYyTY
npo0JieM, pelaeMbIX CpeACTBaMH XYyA0KECTBEHHOTO TBOPYECTBA, U
OCO3HaHHON MOTPEOHOCTH JIMYHOCTH B BOCHPUSITUU M MOHUMaHUU
IIPOMU3BE/ICHUI HCKYCCTBA
7. | DKOJIOTHYECKOE Pa3BuTHE 5KOIOrMYECKOro CO3HAHUS U YCTOMYMBOTO IKOJIOTUYECKOTO
MOBEJICHUS, IOHUMAEMOE HE TOJBKO B Y3KOM, IPUPOJIOOXPAHHOM, a
B MpPEACIbHO IIUPOKOM — KYyJIbTYpHO-
AHTPONOJIOTUYECKOM CMBICTIE
8. | ctymeH4eckoe CoenuHeHns UHTEPECOB JTUYHOCTH B PAa3BUTHUH U CaMOpPEAIU3ALUN C
caMOynpaBJICHUE WHTEpECaMHU TOCYyAapCcTBa — B TIOJATOTOBKE MPOQecCHOHATBHBIX
KaJpoOB JIsI SKOHOMUKU CTPaHbl MU TapPMOHHYHOW COLMAIM3ALUU
MOJIO/IOTO YeJIOBEKa B O0IIECTBE.




2.3. IlpuoputeTHbIe BUABI I€ATEILHOCTH 00YYAIOIIUXCS B BOCIUTATEIbHOI
CHCTEeMe YHHBEPCUTETA

Ipuopumemuvimu euoamu OesmenvHocmu OOYYAIOIMIMXCS B BOCHHUTATEILHOMN
CUCTEME B YHUBEPCUTETE BHICTYIIAIOT:
— IIPOEKTHAsl JeATEIbHOCTh KaK KOJUIEKTUBHOE TBOPUECKOE JEII0;
— BOJIOHTEPCKas (H00OpOBOIbYECKAS) NEATEIHHOCTD;
— yueOHO-HCCIeA0BaTENIbCKas U HAyYHO-UCCIIEI0BATEIbCKASI JEATEIbHOCTD;
— CTYJICHYECKOE MEXTYHAPOJHOE COTPYIHUYECTBO;
— JIeSITENIbBHOCTD M BUJIBI CTYJICHYECKUX 00bETUHEHU;
— JI0CyTOBasi, TBOpUECKasi U COLUAIBHO-KYJIbTYPHAs JEATEIBHOCTD 110 OPraHU3alUU U
MIPOBEICHUIO 3HAYUMBIX COOBITUI U MEPOIIPUATHUI;
— BOBJICYEHHE CTYJIEHTOB B IPO(OPUECHTALHIO;
— BOBJICUECHHE CTYIEHTOB B PEANPUHUMATENBCKYIO ACSITEIbHOCTD;
— IpOo(UIIAKTHKA HETAaTUBHBIX SIBJICHUI B COI[UATIBHOU CPEJIE;
— IpyTHUE BUJIbI JEATEIBHOCTH 00yYaroInXCsl.

2.4. @opMbl OpPraHM3aliM M MeTOAbl BOCIHTATEIbHON PpPadoTbl B
yHHUBeEpCHTETe

Ilon gopmamu opeanuzayuu BOCTIMTATENBHONW PabOTHl MOHUMAIOTCS pa3iIMUYHBIC
BAapHAHTBl OPTraHM3AllMd KOHKPETHOTO BOCIUTATENBHOTO TMpoIlecca, B KOTOPOM
OOBEIMHEHBI W COYETAIOTCS IeNb, 3aJa4yH, MPUHIIHIGI, 3aKOHOMEPHOCTH, METOMABI U
MIPUEMBI BOCTIUTAHUS B Y HUBEPCUTETE.

OcHognbie ¢hopmul opeanusayuu BOCIUTATETbHOW paObOThI BBIACISAIOTCS 1O
KOJIMYECTBY YUaCTHUKOB JAHHOT'O Mpoliecca:

a) MaccoBble (pOpMBbI pabOTHI: Ha YPOBHE pailOHa, TOPOa, YHUBEPCUTETA;

0) METKOTpyIIOBBIE U TPYNTIOBBIE (HOPMBI pabOTHI: HA YPOBHE YyU€OHOM TPYMIIBI U B
MUHU-TPYIITIAX;

B) MHIUBUAYaJbHbIE POPMBI pabOTHI: C OTHUM 00YUAIOITIMCS.

Bce Qopmbl opranmzanymyd  BOCIHUTATENbHOW pabOTHI B CBOEM COYCTAHHH
rapaHTUPYIOT C OJJHOM CTOPOHBI — ONTUMAJIbHBIN y4eT 0COOEHHOCTEH 00y4Yaronierocs u
OpPraHM3AIMIO JEATCIHPHOCTH B OTHOIICHWH KaXJOTO 10 CBOWCTBEHHBIM €My
CIIOCOOHOCTSIM, a C APYyrod — MpuOOpETeHHE OMbITa aJanTalud OOydYaroIlerocs K
COLIMATIbHBIM ~YCJIOBHSIM COBMECTHOM pabOThl C JIOABMH DPAa3HBIX HCOJOTHUH,
HaAIlMOHAJIbHOCTEH, podeccuii, o0pa3a )KU3HH, XapaKTepa, HpaBa U T.1.

Memoowr 6ocnumanus — CcHocoObl BIMSHHUS TPEIoaBaTess/opraHu3aTopa
BOCIHUTATEIbHON JAEATEIbHOCTH Ha CO3HAHUE, BOJIO M TMOBEJCHHE OOYyYarolIMXcCs
VYHuBepcurera ¢ 1eabl0 (GOPMUPOBAHMS y HHUX YCTOMUYMBBIX YOeXKJACHUH U
OTIpe/IeNIEHHBIX HOPM TMOBEACHHUs (Uepe3 paszbsCHEHHUE, YOeKIeHUe, MpUMeEp, COBET,
TpeOoBaHue, 00IIECTBEHHOE MHEHHE, IOPYUYEHHE, 3aJaHKe, YIIPAKHEHUE, COPEBHOBAHHE,
0J100peHne, KOHTPOJIb, CAMOKOHTPOJIb U JIp.).



B npouecce BocnuTaTenbHOM paObOThI B YHUBEPCUTETE UCIIOJIb3YIOTCSI TEXHOJIOTHU
BOCIIUTaHUsA, BEAyUIME K CAMOBOCIHTAaHUIO, camopa3BuTuio. Ilpu 3tom coOmronaercs
r'yMaHHCTHYECKas HaIpaBJICHHOCTh METOJI0B BOCITUTAHUA, MIPOUCXOJIUT
WHAVBUyaIM3alis U ONTUMU3AIMUS UX UCTIOJIb30BaHUS, B 3aBUCUMOCTH OT CUTYaIUH.

B nienom e ucioib3yroTcs CleayOIIIe METOIbL:

- MemooObl NaAMmpUOmMuU4ecKkoeo 6ocnumanus, QGOPMHUPOBAHUS TPaKIaHCKOU
no3utuu  (y4eOHble  3aHATHS, KypaTOpPCKME  4Yachl, aKIUH, COPEBHOBAHWS,
WHTEJUIEKTYJIbHBIE UTPBI U IP.);

- Memoobl GKIIYEeHUs CmMYyOeHmo8 B PA3HOOOpa3HbIe BHUIbl KOJUIEKTUBHOU
TBOPUYECKOHN NEATEIHbHOCTH, CIOCOOCTBYIOIICH (POPMHUPOBAHUIO CAMOCTOSITEIILHOCTH U
WHUIMATUBBl (CTYJIEHYECKOE CaMOYIpaBJICHHE, OOIICYHUBEPCUTETCKUE MPa3HUKH,
JIeKaJlbl CHEIUATbHOCTEH, 3aHATHUS B TBOPUYECKUX KPY)KKaX, CIOPTUBHBIX CEKLHUSX, B
BOJIOHTEPCKOM JIBH)KEHUH, B KOHKYpCaX, B TPETbEM TPYAOBOM CEMECTPE);

- Memoobl HpABCMBEHHO20 B0CHUMAHUS, BOCIHUTAHUS KYyJbTYpbl MOBEACHHS WU
o01eHus1, PopMUPOBAHUS 3I0POBOTO 00pa3a xKu3HU (yueOHBIC 3aHATUSI, OE€Ce/bI, aKIUH,
KypaTOpPCKHE Yachl, MECSIYHUKH, TUCITYThI, TUCKYCCUHU, TPEHUHTHU U Jp.)

- Memoovl CO8MeCmHOU OeamenbHOCmyU TPENoJaBaTeyied U CTYJEHTOB B
BOCIUTATEIbHON paboTe, MpUHUMAIOIIEeH (OPMBI COTPYJHUYECTBA, COydacTus (yueOHbIe
3aHATHA, TPO(EeCCUOHATbHBIE KOHKYPCHI, BBICTABKM TBOPUYECKUX padOT, KOH(PEpEeHIUH,
OJIMMITUA/TbI, PE3CHTALINHN );

- Memoobl 63aumooelicmsusi TPENojaBaTeeil, CTYyJACHTOB U PpOJUTENCH B
BOCIMTATEIBHOM Ipoliecce (POIUTENBCKUE COOpaHNs, UHAUBUAYAIbHbIE KOHCYIbTALIUH,
pa3HUKU, TPOGOPUCHTAIIMOHHAS, CAHUTAPHO-ITPO(PHIIaKTHIECKAs IeITeIbHOCTD U JIp.)

- Memoosbl (hopmuposanus MpoPecCuoHaTBLHOTO CO3HAHUS, HHTEpeca K BEIOpaHHOM
cnenuaibHOCTH  (yueOHble 3aHATHSA, HAYyYHO - MPAKTHYECKUE KOH(EpEHIHH,
MpoQeCCHOHANIBHBIE KOHKYPCBI, 3KCKYpCHUU Ha 0a30Bbl€ NpPEINpUsATHs, Oecelpl Co
CrielUaTUCTaMu );

- MemoObl HPABCTBEHHOT'O BOCIUTAHUSA - BOCIUTAHUS KYJIbTYpbl MOBEICHUS U
oO1enusi, popMHUpPOBAHUE 3JOPOBOTO 00pa3a Ku3HU (yUeOHBIC 3aHSATHUSI, OE€Ce/bl, aKIUH,
KypaTOpPCKHE Yachl, TUCITYThl, AUCKYCCUU U JIp.);

Peanu3zanus KOHKpETHBIX (JOPM M METOAOB BOCIUTATENIbHON pabOThl BOIJIOLIAETCS
B KAJEHJAApPHOM IUIAaHE BOCHHUTATEIbHOW pabOThl, YTBEPKAAEMOM €XKEroJHO Ha
MPEACTOANMN y4eOHBIA TOJ Ha OCHOBE HAMPABJICHUA BOCHUTATEIBHOU pPAaOOTHI,
YCTaHOBJICHHBIX B HAaCTOsIIEeN padoueil mporpaMMe BOCIIUTAHUSI.

2.4. PecypcHoe o0ecnieueHue peaau3anum padoueii nporpaMMbl BOCIIMTAHUA B
00pa3oBaTeIbHOI OPraHM3aluU BhICHIEr0o 00Pa30BaHNS

PecypcHoe obecnieueHne BOCHUTATENbHOW  JIEATEIBHOCTH  YHUBEPCUTETA

HaIpaBJIeHO Ha CO3[JaHUE YCIOBHUH JUIsl OCYILECTBICHUS AESITEIIbHOCTH 10 BOCIIUTAHUIO

oOydJalmuxcsi B KOHTEKCTE  peaju3alldd  OCHOBHBIX  MPO(EeCCHOHATBHBIX
00pa3oBaTeIbHBIX TPOTPAMM.



Pecypcnoe obecneuenue peanusayuu  paboueii  npocpammvl  80CNUMAHUSA
8 yHU8epcumenie BKIKOYAET CIECTYIOLUIUE €ro 8UObL.

— HOPMAaTHUBHO-TIPAaBOBOE 00eCIeueHNe;

— KaJIpoBo€ 00eCIICYECHHUE;

— (huHaHCOBOE OOECIIeUeHUE;

— nH(popMarmoHHoe oOecIeueHne;

— HAyYHO-METOJINYECKOE U YUeOHO-METOIMYECKOE 00ECIICUCHUE;

— MaTepHAIbHO-TEXHHUYECKOE OOeCTIeueHuE.

Hopmamueno-npasogoe obecneuenue BOCIIUTATEIBHOM NEATEIbHOCTU
pa3pabaThiBaeTCsi B YHHUBEPCUTETE B COOTBETCTBUM C HOPMATHUBHO-IIPABOBBIMU
JOKYMEHTAMU BBIIIECTOSIIIUX OpPraHU3alui, CIOKHBIIMMCS OIBITOM BOCIHTATENBHOU
NEATEIIbHOCTH, UMEIOLIMMHUCS PECYPCAMH U BKIIFOYAET CIEAYIOIINE JOKYMEHTHI:

— KOHIIENIHUS BOCTIUTATENbHOM IEATEIbHOCTH;

—IIporpamma BocnuTaHuss B Ps3aHCKOM ToCyJapCTBEHHOM arpOTE€XHOJOTHYECKOM
yHusepcutere uMenu [1.A. KocTeruesa;

— PabGoune mnporpamMmmbl BoOCHHUTaHUSI (KaK YacTh OCHOBHBIX MPOQECCUOHATBHBIX
00pa3oBaTeNbHBIX MPOrPAMM, PEANTH3YEMbIX YHHBEPCUTETOM, Ha MEPUOJ pealu3aluu
00pa3oBaTeNbHON MPOrPAMMBI)

- Kanennmapueiii 1ian BocmuTaTenbHOM pabOThl B Ps3aHCKOM TrocCy/apCTBEHHOM
arpoTexHosorn4eckom ynusepcurere nMeHu I11.A. Kocteiuesa;

— IIPUKa3bl, PACIIOPSHKEHUS, MIOJI0KEHHUS, ONPEAEIISIONIUE U PETTIAMEHTUPYIOIIHUE
BOCIIUTATENBHYIO IEATEIBHOCTB;

— IIPOTOKOJIBI PEIICHUH YYEHOTO COBETA, HA KOTOPOM PacCMaTPHUBAINCh BOIIPOCHI
BOCIIUTATEBHON EATEIBHOCTH;

— OTUY€THI O MPOJICITAHHON BOCITUTATEIHHON paboTe 3a TOI.

Kaoposoe obecneuenue. YmpaBieHHe BOCHHUTATEIbHOW  JAESTEIBHOCTHIO
o0OecrnieunBaeTcs KaJIpOBbIM COCTAaBOM, BKJIIOUAIOLIUM CIIEAYIOIINE JOKHOCTH: PEKTOP
(YIOTHOMOYEHHBI ~ MPOPEKTOp),  HAYAJIBHUK  YOPaBIEHHUS MO  COLHUAIBHO-
BOCIIUTATENILHOU paboTe, HadyabHUKU OTAeioB Y CBP, pykoBoauTeNlb CTYJEHYECKOTO
CIOPTUBHOIO KiIy0a, TUPEKTOP CTYAEHYECKOro JBOpLA KyJIbTYphI, 0OECIeUMBarOIINe
BOCIIUTATENbHYIO JIESATEIBHOCTh IO HANpaBICHUSIM. AJIMUHUCTPATUBHBIA, y4eOHO-
BCIIOMOTATENbHBIN 1 00cyxuBaromuii nepconan Y CBP, cTryneHyeckoro cnopTuBHOTO
KiIy0a U ApYyrux NOJApa3/ieJI€eHUuH, MPUBIEKAEMBIX K OpraHU3aldd BOCHUTATEIbHOU
NEeSATEIBbHOCTH, OMNPENESETCS YHUBEPCUTETOM B COOTBETCTBUMU C CYIIECTBYIOIIMMU
HOpPMaMH pacyéra MTATHOTO PACIUCAHUS.

B y4eOHBIX CTPYKTYPHBIX MOIPA3ICICHIUSIX YHUBEPCUTETA BOCITUTATEIIBHYIO
JeSITeIbHOCTh OPraHU3YIOT 3aMECTUTENM JEKaHOB [0 BOCIUTATEIbHOM paboTe,
mpernojaBaTeNii W3  4YHClIa  HAyYHO-TIEarOTMYECKMX  Pa0OTHUKOB,  KypaTOpPHI
aKaJIEeMUYECKHUX TPYII, pYKOBOJUTENH CTYACHUYECKUX O0bETUHEHUM U JIP.

OpranuzaTopbl BOCHHUTATEIbHON NEATEILHOCTH O0s3aHbl MPOXOAUTH KYpPChI
MOBBIIIIEHUS KBalnuKanuu He pexe 1 pa3a B 3 roaa.

HUnghopmayuonnoe obecneuenue BOCIUTATEILHON JIEATEILHOCTH HAIIPABJICHO Ha:
— uH(OPMUPOBAHME O BO3MOXKHOCTAX [UJISl Y4YacTUsi OOYy4YaloIIMXCAd B COLMAIBHO
3HAYUMOMN JIEATENBHOCTH, MPENOAABATENICH - B BOCHUTATEIBHOM NEITENBHOCTH U UX
JNOCTHKEHUSX;



— HaIMoJIHEHHUE caiiTa yHUBEPCUTETa HH(OPMALIEH O BOCIUTATEILHOU e TEIbHOCTH U
CTYJACHYECKOU KU3HH;

— UH(POPMAITMOHHYIO K METOIMYECKYIO MOAIEPKKY BOCIIUTATEIBHOM NETETbHOCTH;

— IJIAaHUPOBAHUE BOCIIUTATEIHLHOM JEATEILHOCTH U €€ PECYPCHOTO O0ECIICUCHHUS;

— pacxoJ0BaHHE CPEACTB Ha OPraHU3alUI0 KYJIbTYpPHO-MAacCOBOM, (U3KYJIbTYPHOU U
CIIOPTUBHOM, 037J0POBUTEIBHOU EATENbHOCTH;

— MOUCK, cOOp, aHaIu3, 00paboOTKy, XpaHEHHUE U MPEJ0CTaBIeHUE HH(DOPMALINY;

— opranu3aiuio ctyaeHueckux CMU;

— JIMCTAHIIMOHHOE B3aMMOJCHCTBHE BCEX YUYACTHUKOB (00YUAIOIMINUXCS, MTEJarOrMueCKux
PabOTHHUKOB, OPTAHOB yIpaBJICHHS B chepe 00pa3oBaHus, OOIMECTBEHHOCTH );

— JIMCTaHIIMOHHOE B3aWMOJICHCTBHE YHUBEPCUTETa C JAPYTUMH OpTraHU3ALUSIMHU
COIMAIbHOM c(ephl.

NudpopmanmonHoe obecrnieueHUE BOCHHUTATEIBHONW JEATEIbHOCTH BKIIIOYAET:
KOMIUIEKC HH(OPMALIMOHHBIX PECypcoB, B TOM 4YHUCIE LU(PPOBBIX, COBOKYIHOCTb
TEXHOJIOTMUECKUX U allllapaTHBIX CPEACTB (KOMIBIOTEPHI, IPUHTEPHI, CKAHEPHI U JP.)..

@Qunancosoe obecneuenue. DUHAHCUPOBAHUE BOCHUTATEIBHON AESITEIBHOCTU
o0OecrieunBaeT yCIoBUs ISl peLICHUs 3aJa4 BocIUTaHus. Peanu3anus BociuraTenbHON
JEeATEIbHOCTH UMEET MHOTOKaHAIbHOE (PUHAHCUPOBAHHUE:

— CpEeACTBa JUIsl OPraHU3aluy KyJbTYpPHO-MAacCOBOH, (PU3KYJbTYpHOW U CIIOPTHUBHOM,
03/I0POBUTEILHON paboThl ¢ OOy4aromMUMUCS B 00bEME MECAYHOIOo pa3Mepa 4YacTH
CTHUNECHIUATBHOTO (OHAA, TpeIHA3HAYCHHOW Ha BBIUIATBI  TOCYAAPCTBEHHBIX
aKaJeMUYECKUX CTHUMCHIWN CTyJIEHTaM M TOCYJapCTBEHHBIX COIMAIBHBIX CTHUICHINN
CTyJIEHTaM TI0 O00pa30BaTEeNbHBIM MpOrpaMMaM CpPEIHEro MpoPEecCHOHATBHOIO
o0pa3oBaHMsI M JIBYKPAaTHOIO MECSYHOTO pa3Mepa 4YacTW CTHUIEHIUAIBLHOTO (OHIA,
NpeJHa3HAaYeHHOM Ha BBILIATHl T[OCYAAPCTBEHHBIX aKaJIEMUYECKHUX CTUIIEHIUM
CTYJEHTaM U TOCYJApCTBEHHBIX  COLMAJIBHBIX  CTUIEHAMM  CTyJIEHTaMm, IO
o0Opa3oBaTenbHBIM IPOrpaMMam BeIciero oopazoBanus (ct.36 m.15 ®3-273);

— CcyOcHIMM Ha peanu3alilo NPOrpaMM Pa3BUTHS JAESITEIbHOCTH CTYJIEHUYECKUX
o0beuHEHUH (Ha KOHKYPCHOM OCHOBE);

— Cpe/ICTBa YHUBEPCUTETA OT IPUHOCAILEH JOX0/1 ACSITENbHOCTH;

— ApyTHe UCTOYHHUKH, HE 3aNPEIIEHHBIC 3aKOHOM.

Hcnonb3oBaHME YyKa3aHHBIX CpPEJICTB HA HMHBIE, B TOM YHCJIE€ PEMOHTHBIE,
X035IMCTBEHHBIE pa0OTHI U YCIYTH, IPUOOpeTEHNE MeOEI 1 X039iCTBEHHOTO MHBEHTAPS
U IpyTHE LIETU, HE CBSI3aHHbIEC C BOCITUTATENIbHON JAESTENbHOCTBIO, HE I0ITYCKAETCS.

YHuBepCcUTET BIpaBe MPEeIyCMOTPETh BbIIEICHUE JOJIU CPEICTB OT MPUHOCSILEH
J0XOJl JEATEeIbHOCTH Ha OpPraHU3alUil0 BOCIHUTATEIbHONW JEATEIbHOCTH CpEeau
oOydJaromxcsi, MpoXoAsIX 00ydeHre Ha BHEOIO)KETHONH OCHOBE.

Hayuno-memoouueckoe obecneuenue BOCITUTATEIBHOTO nporecca
paccMaTpuBaeTCs B TPEX HANpPaBJICHUSIX: OPraHU3allMOHHO-UH(DOPMALIMOHHOE (Hay4HO-
MeTonuyeckass 0a3a, OaHK MEpeAOBOrO MENaroruyeckoro OMbITa U CTYJEHYECKHX
WHHOBAIIMM, W3JaTeIbcKasi ACATEIbHOCTh), TEXHOJorudeckoe (coop u o0padboTka
nHbOpMaIK, TJIAHUPOBAHWE U TPOBEICHUE MEPONPHUSATHI MO BHEAPECHUIO CUCTEMBI
KauecTBa), METOAMYECKoe (BHEAPEHHE BO BCE TMPOIECChl MpodecCHOHATBHOM



o0Opa3oBaTeNbHON OpraHM3allMd CHCTEMbl MEHEIKMEHTa KayecTBa, OOOOIIeHHeE,
MPEAICTABICHUE U PACIPOCTPAHEHHUE OIbITA padOTHI MTPENOIaBaTeNEH ).

[TocTosiHHBI OOMEH MHEHMSIMH U IPOBENCHHUE CHELMAIBHBIX MCCIEI0BAaHUI 1O
BOIIPOCaM:

- CYLIHOCTH BOCIIUTATEIBHOTO MTPOLIECCa;

- mpo6iemam opranuzaiuu BP;
- CITIOCOOOB PELLIEHUS CONEPKATEIbHBIX 3a/1a4;
- 060cHOBaHMsI (HOPM U METO/I0B OCYIIECTBIEHHS BOCIUTATEIbHON PadOTHI;

B o0oCHOBY Hay4HO-METOAMYECKOrO OOECIEYeHMs] TOJOXKEHBI CIEAYIOLINE
MPUHLUIIBI: Ir'yMaHHU3aluH, BapUaTUBHOCTH, OIEPEKAIOILETO Xapakrepa
00pa30BaTeNbHO-BOCIUTATENFHBIX TMPOTPaMM, aJpPECHOCTH, pa3HooOpazus (opm
00y4eHMsl, COUMAJIbHOTO NapTHEPCTBA.

Mamepuanvno-mexuuueckoe obecneuenue  BOCIUTATEIBHON  IEATEIBHOCTH
IIO3BOJISIET:

— IMPOBOJUTH MAacCOBBIE MEPONPUATHSA, COOpaHMs, IOCYr U OOLIEHHE O00yYaroluxcs,
IPYIIIOBOM IMPOCMOTP KHHO- W BHUIEOMATEPUATIOB, OPraHU30BBIBATH CLEHUYECKYIO
paboTy, TeaTpaau30BaHHbIE PEACTABICHUS;

- OpraHM30BBIBaTh CHELUAIU3UPOBAHHBIE CEMHHAPBI, BBIC3JHBIC CTAXKUPOBKHU IO
U3YYEHUIO ONbITa opranu3anuu BP B npyrux Bys3ax.

— BBIIIYCKAaTh [ICYATHBIC U DJICKTPOHHBIC U3JIaHUMN U T.11.;

— TMPOBOAUTH CHUCTEMATHUYECKHE 3aHATUA (PU3MUECKOM KyJIbTypoH U CIIOPTOM,
CEKLMOHHbIE CIIOPTUBHBIC 3aHATHUS, Y4acTBOBATb B (DPU3KYJIBTYPHO-CIIOPTUBHBIX U
0370POBUTENBHBIX MEPOIIPUATHUSAX, BBIIOJHEHUN HOpMAaTUBOB KomIuiekca ['TO;

— o0ecreunBath JOCTYIl K HH(POPMALMOHHBIM pecypcam WHTepHeTa, y4yeOHON u
XYJI0O)KECTBEHHOW  JHUTEparype, KOJUJIEKIHMSAM MEIUapecypcoB Ha  AJIEKTPOHHBIX
HOCHUTEJSIX, K MHOKUTEIbHON TEXHUKE JJI TUPAKUPOBAHUS YUEOHBIX U METOAMYECKUX
TEKCTOrpaQUUECKUX U ayIuO- U BHJIEOMATEPUAIIOB, PE3yJIbTATOB TBOPUECKOW, HAYYHO-
MCCJIEI0BATENbCKOM U MTPOEKTHOM JIEATETbHOCTH 00yYarOIIUXCS.

2.6. HNudpacTpykTrypa YyHHMBepPCHTETa, o00eCHeYHBAKINAS PeaJTU3AMUI0
paboueii nporpaMMbl BOCITUTAHUS

NuppacTpykTypa YyHHBEpcHUTETa, OOECIEUMBAIOIIAs peanu3anuio padoyeit
IpPOrpaMMbl BOCIIUTAHUS, BKIIOYAET B ce04:
— MOMeLIEHUs1 JUisi paboTbhl OPraHOB CTYJIEHYECKOIO CaMOYMIPABJICHUS - OOBEKTHI,
00ecIreueHHbIE CPEJICTBAMH CBSI3M, KOMIBIOTEPHOM M MYJIbTUMEIUHHON TEXHUKOM,
MHTEPHET-PECYypCaMy U CIIEHUATU3UPOBAHHBIM 000pYI0BaHUEM;
— CIIOPTUBHBIE COOPY’KEHMS - CIIOPTUBHBIE UIPOBBIE 3AJIBI U IUIOIIAAKHU, OCHAIIEHHBIE
UTPOBBIM, CIIOPTUBHBIM 000PYAOBaHUEM U MHBEHTAPEM, OTKPBITHIN CTaJAMOH HIUPOKOTO
npodus;
— IIOMEIUEHUA JUIs NPOBEACHUS KYJBTYPHOTO CTYACHYECKOIO IOCYyra W 3aHATHU
XYJI0’)KECTBEHHBIM TBOPYECTBOM, TEXHMYECKOE OCHAILEHHE KOTOPBhIX OOECreunBaeT
KauyeCTBEHHOE BOCHpPOM3BEJACHUE (POHOTrpamMM, 3BYKa, BHJICOM300paKEHUH, a TaKKe
CBETOBOE 0(hOpMIIEHIE MEPONIPUITHS (AKTOBBIH 3aJ1, pEIETULIMOHHbBIE TOMEIIEHUS U Jp.);



— 00BEKTHI COIIMOKYIBTYPHOU Cpeibl (My3eH, OMbInoTeKa, HEHTPHI U Ip.).

— 30HBI OT/IbIXA,;

— o0pa3oBaTenbHOE MPOCTPAHCTBO, pabouee MPOCTPAHCTBO U CBSI3aHHBIE C HHUM
CpelncTBa Tpyaa u 000pYI0BaHUS; CITyKObI 0OECTICUCHMS; HHOE.

Jlis  opraHu3alMyd  BOCIMTATEIbHOM  JEATETBHOCTH B OOLICKUTHAX
MPEyCMOTPEHBI COOTBETCTBYIOIIME MOMEUICHHs (CIIOPTUBHBIE KOMHATHI, TTOMEIICHUS
Ui KYJbTYPHO-MAcCCOBBIX MEpONPHUATUN M KPYXKKOBOM pabOThl U T.M.), UMEIOTCS
CTIOPTUBHBIE TUIOIIAIKY JIJIsl UTPOBBIX BUJIOB CIIOPTA.

2.7. CoumoxkyabTypHoe mpoctpanctBo. CereBoe B3amMmojelicTBue ¢
OpraHu3anusIMM, CONHAJILHBIMH HHCTUTYTAMH H CYy0ObEKTAMH BOCTIHTAHHUS

Bocnuranue CTYJICHTOB OCYIIIECTBIISIETCS yepes dbopmupoBaHUe
COIIMOKYJIBTYPHOTO MPOCTPAHCTBA By3a — CO3/IaHUE YCJIOBHUH, KOTOPhIE 00ECIICUNBAIOT
BO3MOKHOCTh MPOAYKTUBHOTO B3aUMOJIEUCTBHUS CYObEKTOB BOCIIUTATEIIBHOTO TIPOILIecca.

CoUHOKYJIBTYPHOE NPOCTPAHCTBO By3a XapaKTEPU3YETCA KaK IPOCTPAHCTRO:

— TIOCTPOCHHOE Ha IIEHHOCTSIX, YCTOAX OOIIECTBA, HPABCTBEHHBIX OPUEHTHUPAX,
PUHATHIX BYy30BCKHUM COOOIIIECTBOM;

— IpPaBOBOE, TJ€ B MOJHOW MEpEe AEHCTBYET OCHOBHOM 3aKOH HAIllel CTpaHbl —
Koncturymuss PO, 3akoHbI, periiaMeHTUPYIOIIHE O0pa30BaTelIbHYI0 JeSTEIbHOCTD,
paboTy ¢ MOJIOJEKBIO, M 00JIee YACTHOE — Y CTaB YHUBEPCUTETA U IIPaBUJIa BHYTPEHHETO
pacnopska;

— BBICOKOMHTEJUICKTYyaJIbHOE, COACHCTRYIOIIEE MTPUXO1Y MOJIOABIX OJaPEHHBIX JIOJEH B
GyHIaMEHTAIBHYIO U TIPUKIAIHYIO HAyKy, TJi€ COOOIIECTBO TOW WJIM MHOW HAy4yHOMU
IIKOJIBI — OJJHO U3 BAKHEUIINX CPEJICTB BOCIIUTAHUS CTYICHTOB;

— MPOCTPAHCTBO BHICOKOW KOMMYHUKATUBHOU KYJIbTYpPbI, TOJEPAHTHOTO JUAIOTOBOTO
B3aMMOJICHCTBUS CTYACHTOB U IIPemNoiaBaTesiei, CTyICHTOB APYT C IPYTOM;

— MPOJIBUHYTHIX UH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

— OTKpBITOE K COTPYIHHMYECTBY, C pabOTOAATENSIMU, C PA3TUYHBIMU COIUAIBHBIMU
MapTHEpaMU, B TOM UYHUCIIE C 3apyOeKHBIMU;

— OPHEHTHPOBAHHOE Ha TICUXOJOTHYECKYI0 KOM(POPTHOCTh, 3JI0POBBIA 00pa3 >KU3HH,
OoraTelif COOBITUSIMU, TPATULIUIMH, OOJAJAIONIMMUA BBICOKUM BOCHHUTATEIBHBIM
MOTEHIIUAJIOM.

CpenctBaMu  CO3/IaHHSl  COLIMOKYJIBTYPHOTO  MPOCTPAHCTBA  BBICTYHAIOT:
WHTEJUICKTYaJIbHO-TBOpUYECKasi atMoc(epa By3a, BKIIOUCHUE BOCIHUTATEIBHBIX HIICH B
coliepKaHuEe 00pa30BATENBHBIX MPOTPAMM; TPAIUIIUU, KOPIOPATUBHBIE OTHOIICHUS,
KOTOPBIE CO3JAI0T OCOOBI YHUBEPCUTETCKUM TyX; SICTETUIECKOE OKPYKEHUE.

HUcrounukamMu  BOCHMTAaHWUS B  YHUBEpPCUTETA  SIBISIOTCS:  COACp)KaHUE
0o0pa3oBaHUsI, KOpIIOpaTUBHAs KyJbTypa, pa3zHooOpa3Has AesATEIbHOCTh (yueOHas,
BHEyueOHas, HCCIIEIOBATENIbCKasi, OOIIECCTBEHHO-TOJIE3HAs, COIMAIbLHO-KYJIbTypHas,
WHHOBAITHOHHAS).

CoUMOKYJIBTYpHOE MPOCTPAHCTBO By3a MPHU3BAHO MOMOYb MOJIOJIOMY YEJIOBEKY
BOWTH B HOBOE OOIIECTBO, OCBOMTDH €ro IIEHHOCTH U HOPMBI U YCIEITHO JIEUCTBOBATH B
JAHHOM cpelie, TOMOTaeT WHIWBHIY, C OJAHOW CTOPOHBI, MOTPY3UTHCS B IMPOIILIOE,
MMOYYBCTBOBAaTh CBSI3b C MEHTAJIBHOCTBIO HAapOJa, BCEM UYEJIOBEUECTBOM, a C JIPYyTrou -



MO3BOJISIET YBUICTh TEHACHIIMU pa3BUTHUs Oyaymiero obmiecTBa. B aTom mporecce u
MIPOUCXOJIUT PA3BUTHE TUYHOCTH.
K BocnuTaTenbHOW JAESITENBHOCTH YHHUBEPCUTET TMPHUBIECKACT COIUATBHBIX

naptHepoB - PPOO "HMBIIK "[lecantHoe bparctBo", OMOO «Poccuiickuii coro3
CeNbCKOM Mojonexu», OO0JlacTHOE ToCyJapCTBEHHOE OIOHKETHOE YUpEKIIeHUE
JomnonHuTeNbHOr0 oOpazoBanusa «Llentp omapennbix nereit «I'EJIMOCy, Ps3anckyto
TOPOJICKYIO CTAHIIMIO IOHBIX HATYPAIUCTOB , PA3aHCcKy10 001acTHyo opranu3anuio BOU,
PO OOO «Cow3 mnencuoHepoB Poccum»,  ArponpOMBIIUICHHBIA  COHO3
TOBaponpou3BoauTeneil Ps3zaHckoil oOnactu, Pszanckyro enapxuro Ps3anckoit
MuTtponosuu Pycckoit [IpaBociiaBHOM HEPKBU U JIp.

3. YnpaBJjieHHe CHCTeMO#l BOCIMTATEIbHONH Ppad0Thl M MOHMTOPHUHI KA4€CTBA
OpPraHu3alUu BOCIIMTATEIbLHOM AeATeIbHOCTH

3.1. BocnurareiqbHas cHCTEeMAa W CHCTEMa YIPABJCHHUS BOCIHMTATEJIbHOH
padoToil B 00pa3oBaTe/IbHOM OPraHU3alUM BbICIIEro 00pa3oBaHus

BocnurarenpHas cucreMa By3a MPEACTaBIAET COOOM LEIOCTHBIM KOMILIEKC
BOCIIUTATENIBHBIX LEJEH M 3a7a4, KaJpPOBBIX PECYpPCOB, UX PEAIU3YIOLIUX B IPOLIECCE
L[E€JICHAIIPABIICHHOW JEATEIbHOCTH, U OTHOLIECHUN, BOSHUKAIOIIUX MEXKIY YYaCTHUKAMU
BOCIIMTATEIBHOTO MTPOIIECCA.

OyHKIUSAMU YNPABICHUS CHUCTEMON BOCHHUTATEIbHOM pabOThl B YHHBEPCHUTETE
BBICTYIIAIOT: aHAJIU3, INIAHUPOBAHUE, OpraHu3alus, KOHTPOJIb U PETYJIUPOBAHUE.

IToncucremMamu BOCIIUTATEIBHOW CUCTEMBI SIBJISIFOTCS

BOCIIMTATENIBHBIM  IIPOLECC KAk  LEJOCTHAs  JUHAMMYECKas  CHUCTEMA,
cucTeMooOpa3yromuM (akTopoM KOTOPOM SBJISETCS 1i€JIb  Pa3BUTHUS JIMYHOCTHU
oOyuaromierocss YHHUBEPCUTETA, peaiu3dyeMas BO B3aUMOICHCTBHM IperiojaBaTelIci/
OpraHU3aTOPOB BOCIUTATEIBLHOMN NESITEILHOCTH U O0YyYarOUIXCS;

CUCTEMa BOCIUTATENbHOW pabOTHI, KOTOpas OXBATHIBAET OJIOK JEATEILHOCTH W
MOXKET pean30BaThCsl 4Yepe3 ydacThe oOydaroumxcs YHHBEPCHUTETa B KOMILJIEKCE
MEpPOTPUATUNA, COOBITUH, 1eJ1, aKUUK U Ap.

3.2. CtyneH4eckoe camoylnpaBJieHue (CO-ynpaBJieHHe) B YHUBEPCUTETE

CryneH4eckoe caMOynpaBIICHUE — 3TO COLMATbHBIN MHCTUTYT, OCYLIECTBIISIONIUN
yIPaBIEHYECKYIO JIEITEIbHOCTh, B X0JIe¢ KOTOPOH 00ydJaroiuecsi IpUHUMAIOT aKTUBHOE
y4acTHE B MOJATOTOBKE, IIPUHATUU U PEATIA3ALIMN PEIIEHUM, OTHOCAIIMXCS K )KU3HU By3a
Y UX COLMAIBHO 3HAYUMOU JECATEIBbHOCTH.

[Jeny CTyaeHUECKOrO CaMOYNPABICHUS: CO3/IaHUE YCJIIOBUM I IPOSBIICHUA

CIIOCOOHOCTEM W TajlaHTOB OOYYAIOIIMXCS, caMopealu3aly OOyYaromIMXcs uepe3
paznuyHble  BUABI  JICSATENBHOCTH  (NIPOEKTHYIO,  BOJIOHTEPCKYIO,  y4eOHO-
UCCJIEIOBATENhCKYI0 M HAYYHO-HCCIIEIOBATENIbCKYIO, CTYJEHUYECKOE MEXKIYyHAPOIAHOE
COTPYAHUYECTBO, AEATEIBHOCTb CTYJEHYECKUX O0BEIUHEHUH, JOCYTOBYIO, TBOPUYECKYIO


https://dic.academic.ru/dic.nsf/ruwiki/7325

U COIMATBHO-KYJBTYPHYIO, YIaCTHE B OpPTaHU3AIMH ¥ TPOBEICHUH 3HAYMMBIX COOBITUI
U MEpONpUITHM; ydacThe B TPOYOPUEHTAIMOHHOW U MPEINPUHUMATEIHCKON

NEeSTEABHOCTH U Jp.).

3aoauu cmyoenuecko2o camoynpagienust:
— CONMPOBOXIeHNE GYHKIIMOHUPOBAHUS U PA3BUTHUS CTYIEHUYECKUX 00bEIUHEHUH;



—  mpaBoBas, WHPOPMAIMOHHAS,  METOAMYECKas,  peCcypcHas,  ICHUXOJIOTO-
MEeIaroruyecKas, HHas MoJJIep:KKa OpraHoB CTYJIEHYECKOTO CaAMOYIIPABJICHHUS;

— TMOATOTOBKA WHUIMATUB W TMPEIVIOKECHUM I aAMUHUCTPALMM YHHUBEPCHUTETA,
OpraHOB BJIACTU W OOLIECTBEHHBIX OOBEIMHEHUU MO MpobjeMaM, 3aTparuBaroOlUUM
MHTEpEChl 00YYaIOIIMXCS U aKTyalIbHbIE BOMPOCKHI OOIIECTBEHHOTO Pa3BUTHS;

— OpraHM3anys COTPYJIHHYECTBA CO CTYJECHYECKUMHU, MOJOAEKHBIMU U JIPYTHUMHU
00IIIECTBEHHBIMU 00beIUHEHUSIMU B Poccuiickon denepanuun u
B paMKax MEXIyHapOIHOIO COTPYIHUYECTBA;

- popMupoBaHUE COOCTBEHHOMN aKTUBHOM COITMATBHON TTO3UITUN CTYACHTOB;

- Pa3BUTHE MOJIOJICKHOTO TOOPOBOJIbUECTBA (BOJIOHTEPCTBA);

- TOAAEPKKA CTYJICHTOB B peaju3alii CTYJICHYECKUX NHUIIUATHB.

3.3. MOHUTOPHHI Ka4yecTBa BOCIHMTATEJbHOH PpadoTbl W  YCJOBHIA
peajM3aliu COAepPKAHUS BOCIUTATEIbHOM AeATeJIbHOCTH

C uenpto moBbliieHUsT 3G(HEKTUBHOCTH BOCIUTATENIBHONW pabOThl B Hadalie U B
KOHIIE Y4e€OHOTr0 rojia MPOBOJUTCS MOHUTOPUHT COCTOSIHUSI BOCIIMTATEIILHON paboThI B
YHUBEPCHUTETE, OINPEICTSAIONINN KU3HEHHbIE IEHHOCTU CTYJECHYECKOW MOJIOAECKH,
BO3HUKAIOIME TMPOOJIEMBbI, MEPCHEKTUBBI PA3BUTHUS W T.JA., HA OCHOBAaHUU KOTOPOTO
COBEPIIECHCTBYIOTCS (DOPMBI U METObI BOCITUTAHUS.

Monumopune xkauecmea 6ocnumamenbHou pabomel — GopMa opraHuzanuu coopa,
XpaHeHus, 00pabOTKU U pachpoCTpaHEHUs MH(POpPMAIMK O CHUCTEME BOCIUTATEIHHOU
paboTel B  yHUBEpcUTETE, oOOecnedyuBamoIlas HENpepbIBHOE  CICKEHUE U
MIPOTHO3UPOBAHUE PA3BUTHUS JAHHOU CUCTEMBI.

Cnoco6aMu OLIEHKU TOCTUKUMOCTH PE3yJIbTaTOB BOCHUTATEILHON JNEATEIIbHOCTH
Ha JUYHOCTHOM YPOBHE BBICTYIIAIOT:

— METOJUKH JIUAaTHOCTHKU I[IEHHOCTHO-CMBICJIOBOM C(epbl JTUYHOCTH U METOIUKU

CaMOOIICHKH;

— aHKETUpOBaHUe, Oecena u ap.;

— AQHaJIN3 PE3yJIbTAaTOB PA3JINYHBIX BUAOB IEATEIbHOCTH;
— (OKyC-TpyNIIbL;

— CaMOOIICHKA;

— opT¢0oIHO U Jp.

CorymacHO 1HensM W 3ajadaM, MpeACTaBICHHbIM B Hactosmel I[Iporpamme,
nokasareasiMi 3(QPEeKTUBHOCTH BOCIUTATEILHON NEATEIBHOCTH SIBISIOTCS CIEAYIOLINE
KpUTEpUU:

® KoJuuecmeeHHble Kpumepuu
- KOJIMYECTBO MEPONPHUATHI, Pa3HBIX HAIIPABICHUW W YPOBHEU, NMPOBEICHHBIX B
YHUBEPCUTETE:
- KOJIMYECTBO CTYICHTOB, 3a1CICTBOBAHHBIX B MEPOIIPUATHSX;
-KOJINYECTBO CTYACHTOB, 33/1eiCTBOBAHHBIX B KPY>KKOBOM U CEKIIMOHHOM paboTe;
- KOJIMYECTBO  CTYACHTOB, BOBJICYEHHBIX B  JEATEIbHOCTb  CTYJIEHYECKOIO
CaMOYTIPAaBJICHHUS,
- KOJIMYECTBO MPABOHAPYIICHUN U ITPECTYIUICHUN;
- KOJTMYECTBO CTYIEHTOB, COCTOSIIINX HA MPOPUIAKTHIECKUX yUeTax.



® KauecmeeHHbvle Kpumepuu
-TIOBBIIIEHUE YPOBHS Pa3BUTHUS CTYyACHUYECKOW TPYIIIIbI;
-YJIOBIIETBOPEHHOCTH CTYICHTOB KU3HBIO B YHUBEPCUTETE;
-TIOBBIIIEHUE 10U CTYICHTOB, YYaCTBYIOIIUX B MEPOIPUATHUAX PA3TUIHOTO YPOBHSI;
-CHIDKEHHE JIOJIM CTYJEHTOB, COCTOSIIIMX HAa MPO(PHIAKTHYECKUX ydeTax (OT 0OIero
KOJIMYECTBA CTYJEHTOB).

KinwueBbiM moka3zarejieMm 3(p(PeKTHBHOCTH BOCHHMTATEIbHON PpPadoTHI M
YCJOBHMH peajin3aluu COACPKAHUA BOCMUTATEIbHON NEATEIbHOCTH U MOJIOKEHOU
MOJIMTUKH BBICTYIIAET UHOCKC IPheKmusnocmu 60cnumamebHoil 0eamenbHOCmu 6
gy3ax.

IToxka3arenn uHaeKCca 3PPEeKTUBHOCTH BOCIIUTATEILHOM AeATEJIbHOCTH B By3aX:

Bogeneuennocmo cmyoenmoe ¢ Dedepanvuyio nosecmky peanuzavyuu F'MIT;
Yooenemeopennocmo eneyueonoii scuznoio;

Yooenemeopennocms cmyoenmoe ungppacmpyxmypoii 6 gyze;
Ilpusnexamenvnocms 8y3a 011 NEPBOKYPCHUKOB;

CoyuanvHo-ncuxonozuueckoe camouyscmaeue nepeoKypCHUK0s;

Omuowienusn cmyoennog 6bInYCKHbIX Kypcos K 00pa3zoeamenbHoll Op2aHu3ayuu;
B3aumooeiicmeus cmyoenmoe c npenooasamenamu (I1INC);

Jona cmyoenmog 8y3a, epawjux 6 603mMoHcHocmu camopeanuzayuu ¢ Poccuu;

/losepue k pekmopy.

VY VVVVYVYVY

“Huouxamopul sppexmuenocmu MII:

v’ 00na cmydenmos om o00wez0 uucia 00YUAIOWUXCA, YUACMEYIOUUX 6 NPOGOOUMbLX
Mmeponpuamuax (6 mom uucie ¢ Kauecmee 3pumeeit);

v’ 0ona cmydenmos om 06wez0 uucia 0GYUAIOUUXCA, YUACHEYIOWUX 6 O0eAMeNIbHOCmU
CHLYOEHUEeCK020 CaMOynpaenenHus, mpyooevix OmpA008, 60J0HMEPCKUX 00beOUHEHUAX,
HAYYHOU U UHHOBAUUOHHOU OeAMeNbHOCMU, MEOPUECKUX KOJIIEKMUBO08, CHOPHIUGHBIX
CeKYUAX U m.n.;

v’ 0ona cmyoenmoe om 00wez0 uucia 00YHAIOUUXCA, NPOXOOAUUX NOO20MOEKY HO
npounvnelm  npozpammam  OONOJHUMENbHO20  00pA306aHUA,  YUACHMEYIOUUX 6
MeHCOYHAPOOHBIX 00MEHAX;

V' 004 cmyO0enmoe om 06ue20 Yucaa 00yHarOumUXCca, Pe2yiApHo 3aHUMAIOWUXCA (PU3UYeCcKoll
KyJIbmypoil u cnopmom (8 mom uucie ¢ 02paHudeHHbIMU 603MONCHOCMAMU 300P08bA);

v’ Oona cmydenmoe om 00we0 uucia 06yuaOUUXcAa, NOOMUCAHHLIX HA OQuuuanbHble
cmyoenuecKue Zpynnbl 6 COUUANbHBIX CEeMAX, KOHMAKmupywowue ¢ O0eucmeyiouumu
cmyoenueckumu meoua (you-tube-kanan, paouo, zazemeot u s3cypnavt).

OOyuaromyecs YHUBEPCUTETA YUYUTHIBAIOT CBOW WHIMBHUIYaTbHBIC IOCTHKCHUS B
[Toptdoamo, KoTopoe CoAePKUT 001ITyI0 HHPOPMAITHIO 00 00YJAIOIIEMCS U €T0 3aCiTyTax
B Pa3HBIX 00JIACTSIX 00Pa30BaTEIILHOTO IPOCTPAHCTRA.

Bce ydactHuku [IporpaMMbl 94E€TKO OCO3HAIOT, YTO TJIABHBIMH COCTaBJISIOIINMU
cTpaTeruu paboThl JOJKHBI OBITh:

- BBICOKO€ KauecTBO Bcex Meponpustui [Iporpammer;
- YIOBJETBOPECHHE TMOTPEOHOCTEH OOYYaIOIUXCs, POAUTEIBCKOTO COOOIIEeCTBa,
COIMAJTBHBIX TTAPTHEPOB, OOIIECTBA B I[EIOM.
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BBEAEHUE

MHoroyBakaemblii CTy1eHT!!

JlaHHOe METOMYEcKoe Moco0He MPEeAHA3HAUYEHO ISl TeX, KTO U3y4YaeT KypcC JIOTUKH U METOA0JIOTHU
Hay4HBIX UCCIIeI0BaHui. BBeaenue nomooHon (opmMbl 00YCIOBICHO:

1) HEOOXOAMMOCTBIO MOHATHOTO M JOCTYITHOTO U HENPOTHBOPEUMBOTO H3JI0KEHUS 3HAUYUTEIHHOTO
o0beMa MaTepHalia B TpaHUIaX yueOHBIX 3aHATHIA;

2) HEIOCTaTOYHOCTHIO MpUeMJIEeMON y4eOHOM JuTepaTyphl 1Mo mpeameTy. TeKcT Te3uc-KOHCIEeKTa
00BEeIMHSCT CHCTEMATHYECKH N3I0KEHHBIN MaTepuas HanboJiee U3BECTHBIX aBTOPOB Y4EOHUKOB U YUEOHBIX
1ocoOui Mo JIOTHKE.

3) He0OXOIMMOCTBIO ONITUMAJILHO UCIIONIB30BaTh paboyee BpeMsl CTyA€HTOB Ha JIEKIUU.

Ha 3a4eTe/sx3ameHe Te3MCHOE U3I0KEHNUE JIF0O0T0 BOMIPOCa HEe MOYKET CUUTATHCS UCUEPIIHIBAIOIIIM.
OnHo TpebyeT OT CTyJIeHTa MPOBEICHUS 3HAUUTEIbHON TEOPETUUECKON M MPAKTUYECKON MHTEIIEKTyalbHON
paboThl, TJIe caMU TE3UChl BBICTYNAIOT JIMIIb B KAU€CTBE MATPUIIbl, ODUEHTUPOB OCBOEHUS MpeAMEeTa U OC-
HOBHBIX IIPUHIUMIIOB HAYKU JIOTMKU U METOJI0JIOTMU HAayUHBIX HCCIIEJOBAHUH.

IIpakTnyeckoe 3ausatue 1

I'MITIOTE3A

I'mnore3a — 3TO MbICIIb, U1 KOTOPOM UMEIOT MECTO OCHOBAHUS, HE ABJISIOIINUECS JOCTATOUYHBIMHU. [ 1-
I0Te3a BO3HUKAET KaK pe3ybTaT YMO3aKIIOUCHUH, JAIOIIUX JUIIb BEPOSATHBIN BBIBOJI, MU KAK JOCTOBEP-
HBIM BBIBOJI U3 BEPOSATHBIX MOCBUIOK.

3aoanusn

I. CdopmynupyiiTe BHIABUTAEMYIO B CIEIYIOIIMX OTPBbIBKaX TMIIOTE3y M BBIICHUTE TUIl YMO3aKIIIOue-
HUW, KOTOPBIE IPUBEIH K €€ BOSHUKHOBEHHUIO.

1) «B3anMHOE COOTHOIIIEHNE MATHUTHBIX CHJIOBBIX JIMHUH M 3JIEKTPHUECKON OCH aKTHBHOCTH CTAJlO U3-
BECTHBIM €IIle CO BpeMeH DpcTena u Amiepa. DTo MPU HATUYHH TeX COOOpaKEHHUH, KOTOPBIE S CTPE MUJICS
pa3BUTh, TIO3BOJISET HAM BBICKAa3aTh JOTAAKY WIH CYXJICHUE C HEKOTOPOIl ONpPE/IENeHHON CTENEHbIO BepO-
SATHOCTH KacaTeJbHO MPUPOIbI IUHIH MAaTHUTHOW CHIIBL. 1 CKIIOHSIFOCH K MBICIIH, YTO OHU (DM 3HUYECKH CYIIIe-
CTBYIOT COOTBETCTBEHHO WX aHAJIOTy, DJIEKTPUYECKUM JIMHHSAM, W, IPUHUMAsI 9TO BO BHUMAHWE, 5 Jajee
CTaBJIFO BOIIPOC, BEPOSTHO JU TPEIIOJIOKEHUE, YTO OHH XapaKTePU3YIOTCS TUHAMUYCCKUMU YCIOBHSIMH
AQHAJIOTMYHO TOMY, YTO MMEET MECTO B OTHOIICHHWH JJIEKTPHYECKOW OCH, ¢ KOTOPOW OHH CTOJh TECHO U,
OBITh MOXKET, HEM30EIKHO CBSI3aHbI, IPUYEM B JAHHOM CJIydyae BO3HUKIIA Obl HJESl O MATHUTHBIX TOKAX; WJIH
OHHU 00pa30BaHbl HEKOTOPHIM COCTOSIHUEM HATIPSHKCHHS BOKPYT IEKTPHUUECKOW OCH M MOTYT OBITh paccMar-
pHUBaeMbl MOITOMY KakK CTaTHUeckue mo cBoeil mpupoxae (M. dDapaneit. DkcriepuMeHTalbHBIC UCCIIEI0BA-
HUSA).

2) «CoBepiieHHO cBOeoOpa3HOe U MOPA3UTEIbHOE 110 CBOUM PE3yJbTaTaM MPUMEHEHHUE METO/Ia yMO3a-
KJIFOYEHHS OT aKyCTUYECKUX OTHOIIEHUM K onTuueckuM aai B 1842 r. X. Jlonmiep. Emy npuiiia B roioBy
MBICITb, YTO OUyUjeHUue BOTHOOOPA3HOTO ABMKCHHUS JIOJDKHO 3aBUCETh HE TOJIBKO OT JUTHHBI €0 BOJIHBI, HO
TaKKE U OM O0BUICEHUS. BOCNPUHUMAIOULE20 Op2aHd W CaMOTO UCTOYHHKA BOJHOOOPA3HOTO MBUXKEHUS, ITO
00CTOSATETBCTBO JOJDKHO UMETh OJMHAKOBOE 3HaUCHUE KaK /IS 3ByKa, Tak u ans ceetay (. Pozenbeprep.
Uctopus ¢uzuku, 4. 111, BeIm. 2).

3) O6paTB BHUMaHHE HA TO, yTO 4=2+2; 6=3+3; 8= 5+3; 10=5+5; 12=7+5; 14=7+7, Tonpnbax
BBICKA3aJl TIPE/IIOJI0KEHUE O TOM, UTO JTF000€ YETHOE YHUCIIO MOKHO MPEJCTaBUThH B BUJIE CyMMBI IBYX TIPO-
CTBIX YHCEIL.

4) «IlouTtH Bce peku YCCypUHCKOTO Kpasi UMEIOT T€UeHHUE J0BOJILHO MPSMOE A0 TeX IMOp, MOKa TEKYT MO



MIPOIOTBLHBIM MEXKCKIaA4aThIM ToNHHAM. Ho Kak TOJIBKO OHH BBIXOJST U3 FOP HAa HU3WHBI, HAUMHAIOT Jie-
naTh MeaHapbl (u3nyunHbl — A. Y.). Tem Goliee 3TO yIUBUTENBHO UTO COCTAB OEPETOB BCIOAY OJUH H TOT
Ke: 10| IEPHOM JIEKUT HEOOIbILOI ¢II0l YepHO3eMa, HUXKE — CYIECOK, a €l1e HUXKE TOJILH Ujla BIepe-
MEXKY € raJIbKod. 5l n1ymaro, 3T0 MOKHO OOBSICHUTD TaK: I0Ka PeKa TeYET B FOPax, OHA MOXKET YKIOHSATHCS
B CTOPOHBI TOJIBKO JI0 U3BECTHBIX MpeesioB. biaronapst KpyToMy MaJieHUIO TajJbBera BoJa B peKe JABIKETCS
OBICTPO, CMBIBAET BCE, UTO MOMAJACTCs €l Ha IyTH, U BRIIPSAMIISET TeueHue. Pexa aeiicTByeT B OJJHO U TO
’Ke BpeMs U KakK MuIa U Kak HanmuibHUK. COBCEM MHOE JIeTI0 Ha paBHHUHE. 37eCh ObICTPOTA TEUSHUS 3HAYH-
TEJIbHO YMEHbILIAETCs, ITyOrHa CTAHOBUTCS pOBHEE, Oepera ogqHooOpasHee. [Ipu 3TuX ycaoBUAX HEMHOTO
HY>KHO, YTOOBI 3aCTaBUTh PEKY U3MEHUTH HANpaBJieHUE, HallpuMep', cllydaifHOe CKOIJICHUE B OJTHOM MECTe
TJIMHBI WU TATbKH, TOTJA KaK psAIoM Haxoaarcs peixibie meckum» (B. K. Apcennes. B nebpsax Vc-
CYpHUHCKOTO Kpasi).

5) «B 1784 roay akagemuxk 1. b. MHoxonues, cocraBnsiBumii B Kypckoit ry0epHun KapTy reHepaibHO-
ro MeKeBaHus1, 0OpaTHJI BHUMaHUE Ha TO, YTO MarHUTHAS CTPEJIKA B HEKOTOPBIX MECTaxX BeAET ceOs «He-
HOpMaibHO». OH Aake Hamucai o0 3TOM, HO €T0 OTKPBITHE B 00I1IeM POIUIO He3aMeUeHHbIM. BTopuyuHo 1
Ha 3TOT pa3 ocHoBartelnbHO Kypckas MmarHuTHas aHoMasus Oblla OTKphITA TOJBKO uepe3 90 et mpusar-
noneHToMm Kazanckoro ynusepcurera M. H. CMUpHOBBIM, KOTOPBII IPOBOINI MarHUTHYIO ChbeMKYy B EBpo-
neiickoit yactu Poccun.

O KaKuX «HEHOPMAIBHOCTSX» MAarHUTHOM CTPEJIKH IIj1a peyb?

Kak n3BecTHO, 3¢MHO 11ap NpecTaBiIsieT COO0H OrpOMHBIN MarHUT, OJIFOCH KOTOPOT'O HE COBNAJAlOT
C CEBEPHBIM U I0KHBIM TeorpauuecKiUMH MOJTI0CAMH 3eMJIU. 3eMHOM MarHeTu3M (reoMarHeTusm) o0yclioB-
JIMBAET CYUIECTBOBAHUE BOKPYT 36MHOTO 1Iapa MarHUTHOTO MOJIs, aHAJIOTHYHOTI'O MOJII0, KOTOPOE CYILECTBY-
€T BOKPYT JI000r0 MarHuTa.

Haznenem cB00OJHO Bpallaoly OCsi MATHUTHYIO CTPEJIKY Ha TOPU30HTAJIbHBIN CTEPKEHb U COBEPILIUM
BJ10JIb KaKOT0-HUOYIb MepUIMaHa BOOOpaxkaeMoe My TeIIeCTBUE OT CEBEPHOI'0 MarHUTHOT'O TOJIIOCA K 3KBa-
Topy. [lepBoHa4aIbHO B TOUKE MAarHUTHOT'O MOJIIOCA CTPENKa OyAET CTOSTh CTPOTO BEPTUKAIIBHO, IO ITPsi-
MBIM YTJIOM K IJIOCKOCTH FOPU30HTA.

Ho no mepe yaanenust ot noiitoca OCTpue CTPEIKUA OyIeT MOCTENEH HO MOAHUMATHCS, YTOJI C TIOCKO-
CTBIO TOPU30HTA — CTAHOBUTHCS BCE MEHBIIIE U MEHBIIIE, U KOTJa Mbl OUyTUMCS Ha SKBATOpe, CTpeJiKa 3ai -
MeT TOPU30HTAIBLHOE TIOJI0KEeHHE (YT0JI, KOTOPBIN Ha moJiroce coctaiisieT 90°, 3nech OyAeT paBeH HYJIIO).

YT051, 0 KOTOPOM MBI TOBOPUM, Ha3bIBAETCSI MATHUTHBIM HAKJIO HEHUEM, M TIOCTETICHHOE PAaBHOMEPHOE
YMEHBIIECHUE 3TOTO yIjla IPHU ABUKEHUH OT MOJI0ca K SKBATOPY — ABJICHHE HOPMAJILHOE.

Teneps npencraBum cede, YTO Hallle BOOOpaxkaeMoe My TEIECTBUE Mbl COBEPILIAEM 10 OJTHOMY U3 Me-
puauaHoB, npoxojsuemy yepes3 Kypckyto obmacts. M BOT, Koraa Mbl oNnaieM B 3Ty 001aCTh, Mbl 3aMETHM,
9YTO BO MHOTHIX MECTaX MarHWTHAas CTpPeJIKa BeJIeT ceOst CTpaHHO. Tak, B OJJHOM U3 IepeBeHb (3TO OBLIO
BIepBBIe 0OHapyx)eHO B 1898 roy) 1Mo oHy CTOPOHY KJ1a0uIlla MAarHUTHOE HAKJIOHEHUE cocTaBiisieT 70
rpaaycoB, a 1o APYTryIo ero CTOpoHy Ha pacctosiHuM Beero 400 metpoB — 82 rpaayca. HopmanbHas xe Be-
JTUYMHA HaKJIOHEHUS paBHsIACh OBl U1 ATUX MecT 63 rpagycam 50 MuHyTaM. BoT kakue pe3kie MarHUTHbBIE
aHoMaJimi UMeroT MecTo B Kypckoit o6mactu!

OTtkpeiTie CMUpPHOBA HE OBLIO 3a0BITO, KAK 3TO CIYYHIIOCH C €r0 HE33Ja4ITUBBIM MPEIIIECTBEHHUKOM.
OpHako MoHaK00UIIOCH elIe LeN0e AECATUIIETHE, IPEK/E UeM Ha KYPCKUX MOJISX Hadalu MPOU3BOAUTD
MarHUTHbIE CheMKHU. BTN MpoBeIeHbl MarHUTHBIE HAOIIOICHUS B pa3nuyHbIX MecTax Kypckoii rybepuun,
HO TOJIyYEHHbIE PE3YJIbTATHI OKa3aJUCh IPOTUBOPEUUBBIMU U HESCHBIMHU.

[TepBbIii, KTO BCepbe3 3aHSIICS M3YUYEHHEM KYPCKUX MarHUTHBIX aHOMaJIui, Obu1 Ipodeccop MocKoB-
ckoro yHuBepcuteta DpHecT Eroposuu Jleiict. 9t1o 66110 B 1894 roay. JlanHbie peAmeCTBEHHU KOB U CO0-

CTBCHHBIC MCCJICIOBAHUS IPUBEITH €T0 K BEIBOJIY: MIPUYNHA KYPCKUX aHOMAJIMN — HAJUYHE KEIC3HBIX Py
(«3nanne — cunan, 1957, Ne 11).

6) «O0111en3BECTHO, YTO OTACIICHHBIE OT OPTaHM3Ma TKaHH MPO-T0JIKAIOT HEKOTOPOE BPEMs OCTABAThCS
KUBBIMH, €CIIA YCIIOBUS MX XpaHEHUs (TeMIepaTypHbIe U ApyTHe) He yOuBaroT ux cpasy. Ho pas TkaHp, o1-
JIeJIeHHast OT OpraHu3Ma M COXpaHeHHas Ha X0JI0/ie, TPOI0JIKAET XKHUTh, TO TPUXOIUTCS JOMYCTHTh, UTO OHA
OMOXMMHYECKH TIEPECTPAuBACTCS U B HE 00pa3yI0TCs KaKue-TO BEIIECTBA, KOTOPHIE CTUMYJIUPYIOT, IPU
HEOJIarONMPUSATHBIX YCJIOBHIX CPEIbl, J)KU3HEHHBIE TIPOIIECCHI B 3TON TKAHU. DTH BEIIECTBA BIOCIICICTBUH
Ha3BaJl OUOEHHbIMU CIMUMYIIMOPAMU, TIO TIPOUCXOXKICHUIO UX U3 )kuBOM TkaHm» (B. I1. ®unatos. Mou
IIyTH B HayKe).



7) U3BecTHO, 4TO e1wie 3a70ar0 A0 nyreniectBuii JlexkneBa u bepuHra Ha BEHEIMAHCKHX KapTax
n3o0paxkaics npojauB Mexay Asueil u Amepuxoil. OTKy1a BeHemaHcKue kaprorpadsl 06 3ToM y3Hanu?

«Han atum Eonpocom posiroe BpeMs JymMalu MHOTHE UCTOPUKU U reorpadsl. beuto Hamucano Hemano
KHUT, B KOTOPBIX BBICKA3bIBAINChH CaMble Pa3HOOOpPA3HbIE MPEIIOJIOKEHUS. YOeauTeapHee BCero 00 3ToMm
nucaji U3BECTHbIN coBeTckuid yueHbit JIeB CemenoBuy bepr.

Kaxk u3BectHO, B Hayane X VI cronetus MaresniaH COBEpIIMII CBOE IIEPBOE KPYTOCBETHOE IIJIaBaHUE U
OTKPBUI IIPOJIUB, COEAUHAIOMUN ATIaHTUUECKUH 0KeaH ¢ Tuxum. 1o ObIIIO Ba)KHOE OTKPBITHE, TOATBEP-
XKJ1aro1nee mapooopa3HOCTh 3eMIIH.

[Tocne 3Toro HeKOTOpBIE MOPEIIIIABATENN U YUEHBIE CTAJIM BBICKA3BIBATH MPEAIIOJIOKEHUE, UTO, €CIIN Ha
I0re aMepUKaHCKOT0 MaTepHKa €CTh IPOJIMB, TOA00HBIN eMy ITPOJIUB TOJIKEH OBITh U Ha ceBepe. X 10BobI
HAIlOMHHAJIM TUIIOTE3Y APEBHUX I'PEKOB U PUMIISIH 0 00JIb1IOH cyie B HOKHOM nostyIapuu, Kotopas
JOJKHA YPaBHOBEIIMBATh OTPOMHBIE MaTepuKoBbie Macchl CeBepHoro noymmapus». (C. B. V3un. 3araaku
MaTEPUKOB U OKEAHOB).

II. BeisicHuTe, Kakue 13 TUI0Te3 MPEAbIYIIETro yupaxkHeHus 1) ycmanasiusarom HOBbIC ghakmul, 2)
oboowarom HakTel ¥ 3) 00vsCHAIOM DAKTHI.

Omeempbl K 3a0AHUAM

I. 1) MarauTtHble CUIOBBIC JIMHUH CYIIECTBYIOT peaibHO. [ umoTe3a BO3HUKIIA HA OCHOBAHHUU
aHajoruu. 2) Bocrpustue cBera, Kak 1 3ByKa, 3aBUCUT OT JBUYKEHUS UCTOUHHUKA BOJIH U BOCIIPUHUMALOILIE-
ro oprasna. ['unore3a BO3HUKJIa HA OCHOBaHUU aHAJIOTHU. 3) J[I000€e YeTHOE YHCIIO0 MPEICTABUMO B BHJIE
CYMMBI IBYX MPOCTHIX YKCell. BBIBOJ clienaH Ha OCHOBaHUM HeMoJHON uHayKuuu. 4) [Ipuunnoit pa3nuyus B
HaIpaBJIEHUH TEUEHUS YCCYPUHCKHUX PEK B rOpax U Ha paBHUHE SBJISETCS pa3HUIA B CKOPOCTH JIBUKEHUS
BOJIbl. BBIBOJ clienaH Ha OCHOBE METOJI0B pasznuuus u cxoactsa. 5) B Kypckoit rybepHun umerorcst kpyn-
HbIE 3aJI€KH JKeJIe3HbIX py. [ MnoTe3a BO3HUKIIA HA OCHOBE YCJIOBHO-KAaTErOPUUECKOr0 YMO3aKIIOUEHUS —
OT YTBEPKACHHUS CIEACTBUS K yTBEPKIACHHUIO OCHOBaHUS. 6) CyIIecTBYIOT 0COOBIE BEIIECTBA, CTUMYJIHPY-
IOIIME )KU3HEHHBIE MPOIIeCChl,— OMOTEHHBIE CTUMYIIATOPHI. BEIBOMI OT YTBEPKICHUS CIEACTBUS K YTBEP-
XKJICHUIO OCHOBaHMsI. 7) 3/1eCh JABE TUIOTE3bl, TOUHEE TUI0Te3a 0 TUnoTese. bepr BrICKa3bIBaeT rUmoTesy o
TOM, KaK BO3HMKJIa TUIIOTE3a BEHEIIMAaHIIEB Ha OCHOBE aHAJIOTUH C TUIIOTE3aMHU APEBHUX T'PEKOB U PUMIISIH O
10’)kHOM Matepuke. CornacHo runoTese bepra, runoresa o cyiecTBOBaHUU CEBEP HOTO MPOJIMBA BO3HUKIA
Ha OCHOBE aHAJIOTUU C I0KHBIM — MareJiaHOBbIM MPOJIHBOM.

II. Tunoressl 0 cymecTBoBaHuU paktoB — 1), 2), 5), 6), 7); o6o6maromas runote3a — 3); 00bACHSIO-
e TunoTe3sl — 4), 5), 6), 7).

BEPOATHOCTD I'MITOTE3bI

BeposiTHOCTH THNOTE3bI OTIPEICTSACTCS BEPOSTHOCTHIO BBIBO/IA, KOTOPHIH SBISIETCS €€ OCHOBAHHEM.
UYem GoJbllle OCHOBAHMM, TEM OoJiee BeposTHA runoresa. ['umnoresa reM MeHee BEposATHA, YeM 00JIblIE OC-
HOBaHUH y NpOTUBOpeYalIel ei runotes3sl. Yem OoIblie TOMOIHUTENBHBIX MTPEII0oNI0KEHHI TpedyeTcs,
4TOOBI IPUBECTH T'MIIOTE3y B COOTBETCTBUE C (pakTaMu (M 4eM MEHbIIIE OHU caMU 10 ce0e BEPOSITHBI), TEM
MEHee BepOsITHA TUIIOTEe3a.

3aoanusn

I. Kakas u3 cueayrommx runore3 0oiee BEposiTHA U ToueMy ?
1) a. Ha Mapce ecTb *u3Hb.
b. Ha JlyHe ecTb )KU3Hb.
2) VBanos u [letpoB yumnucs B 1955—1960 ronax B MockoBckom yHuBepcurere uM.M. B. JlomoHo-
COBa.
a. OHM 3HaNU ApYT Ipyra.
b. OHM He 3HaJM JIPYT ApyTa.
3) MBanos u IleTpoB ciymianu B TeU€HUE HECKOJBKUX JIET JEKIUU HA OJTHOM U TOM K€ ITOTOKE.



a. OHHU 3HaIU ApyYT ApyTa.
b. OHu He 3HANU APYT Apyra.
4) CpaBHHUTE BEPOSITHOCTh COOTBETCTBYIOIIMX TUIIOTE3 B IpuUMepax 2) u 3).

II. Kak nu3meHnenue (pakToB MEHSET BEPOSTHOCTb TUIIOTE3bI?

1) «Ynpapasitommii momyJIsipHOTO pECTOPaHa, OTKPHITOTO JOTMO3/{HA, BO3BPATUIICSA B CBOM 3arOpOaHbIM
JIOM, KaK 0OBIYHO, 3HAUUTEIBHO MO3XKe MOoTyHouH. Korjia OH 0CTaHOBUII aBTOMOOMIIb, YTOOBI OTKPHITH
JIBEPH CBOETO rapaxa, OH ObLJI OCTAaHOBJICH U OrpaldiieH AByMs cyObekTamMu B Mackax. [lonuius, oocieno-
BaBIIIasi MECTO MTPOUCIIECTBUS, B MAIIMCATHUKE JOMA >KEPTBHI HAIIJIa TEMHO-CEPYIO TPAIKY. DTa TPSIKa
MorJia ObITh UCIIOJIB30BaHa OJHUM U3 TpabuTeneil B kauectBe Macku. [loaumms qonpocuiia B Oauznexanem
ropoJie HECKOIBbKO Jivil. OWH U3 AOTPOIICHHBIX UMEN MAIBTO C OOIBIION ABIPOH B TOAKIAIKE, HO B
OCTaJIbHOM HaXOJIMBIIIEECS B XOPOIIEM COCTOSIHMU. TpsinKka, HalIeHHasl B MAJIMCAIHUKE, ObLIa U3 TOTO XKe
MaTepHana, 4To. ¥ MOAKIA/IKa, U B TOYHOCTH COOTBETCTBOBaNA Jbipe. O01amaTeNb 3TOro nNaiabTo ObLT ape-
CTOBaH M 0OBMHEH B yuyacTuu B orpadbnenun» (. IToita. MaremaTnka u npaBaomnogo0HbIe pac CyKIeHus,
M., 1957).

2) Te e (axThl, TOIBKO IbIpa HA TOJIKIAIKE OOIBIINX pa3MepOB, UeM HailleHHas Ha MeCTe MPEeCcTyTI-
JIEHUS TPSAIKA.

3) Te ke (axThl, TOJBKO JbIpa HA MOJKIAIKE MEHBIIINX Pa3MEPOB, YEM TPAIKA, HAMICHHAS HA MECTE
MPECTYTUICHHUS.

4) Te ke ¢akTbl, 4TO U B ciiy4ae 1), HO MaTepuan NOAKIAIKH OTIIMYAETCS OT MaTepuasa TPAIKH,
HalJICHHON Ha MECTe MPECTYIICHUS.

5) Kpome nepeuncneHsbix B ciaydae 1) pakToB, U3BECTHO, UYTO HAKAHYHE OTMIMCAHHOTO MPECTYIICHUS
apecTOBaHHBIN J0JTO HE MOT HAlTH CBOE MaJbTO, @ IOTOM OOHAPYKUJT HA TOM XK€ MECTe, Ha KOTOPOM paHee
0C3yCIEenIHO MCKAII eTo.

6) Kpowme nepeuncineHHbIX (HaKTOB, HA TPSMKE OOHAPYKEHBI OTIIEUATKH MMAJIbIIEB OOBUHSAEMOTO.

7) Kpome mepeunciieHHbIX (DaKTOB, Ha TPsANKE OOHAPYKEHBI CIE/bI MAJbIEB, OTIIEUYATKH KOTOPBIX HE
COBIIAJIAIOT C OTIIEYATKAMH IMAJIbIIEB OOBUHAEMOIO.

Omeemul K 3a0aHUAM

I. 1) OGe runote3sl ocHOBaHHI Ha aHayoruu. [lepBas rumote3a 6oJiee BEpOsITHA, TaK KaK 0OIIHE TS
3emiu 1 Mapca npusHaku 001€€ MHOTOYHCIICHHBI U CYIIIECTBCHHBI,

gyem Ju1st 3emuu u JIyHbel. 2) Bropas rumoresa 6osee BeposTHA: 9uciio ctyaeHToB MI'Y, He 3Harommx
JpyT Ipyra, 0ombIre, 4ueM yrciio 3Haronmx. Cie10BaTeIbHO, BTOpasi THIIOTE3a OCHOBAHA Ha 0oJiee BEposT-
HOM MPEANOCHUTKE, BBIBOJ M3 KOTOPOU o3TOMy OyIeT Oolee BeposTHBIM. 3) Te ke cooOpakeHwsl, 9TO U B
MpeabLAyIIeM IPUMepe, TOBOPAT B MOJIb3Yy TUIIOTE3H! a.

II. Twunote3a o TOM, 4TO OOBUHSEMBIII — MPECTYITHUK, B CIyYae 2) HMEET MEHBIIIYIO BEPOSITHOCTD,
yeM 1), Tak Kak B cirydae 2) TpeOyeTcs HOMOJHUTEILHOE PEATOI0KEHNE O TOM, YTO OOBHHSEMBIN YBEIIH-
YU IBIPY Ha TOJKIIAJIKE.

['umotesa 3) ropaszno MeHee BEposITHA, YeM 2), TaK Kak TpeOyeT OoJIbllee YU CI0 MAJIOBEPOSTHBIX J10-
MyIIEHUM.

['unotesa 4) MmeHee BeposiTHA, yeM 1), Tak Kak TpeOyeT MpeArnoa0KeHUsI O TOM, YTO OOBUHSIEMbBIN WU
CMEHWJI MOAKIAAKY, CACIaB TaKylo e JIbIPY, WU UCTIOIBH30BAJ ISl MACKU y>K€ MMEBIIYIOCS 3a1jaTy.

['umotesa 5) meHee BeposiTHA, yeM 1), Tak Kak B 3TOM Clly4ae UMEIOTCS OC HOBaHUS JJIs IPOTHBOpPEUa-
IIeH TUMOTE3bI: KTO-TO CO3HATENIBHO MOACTPOMI YIUKH, YTOOBI BJIaIejel] NAIBTO ObLT OOBUHEH.

B cnydae 6) BepOSITHOCTh THIIOTE3bI YBEITUYUBACTCS, TAK KaK MOSIBISETCS HOBOE OCHOBAHUE.

B cnydae 7) BeposITHOCTh TMIIOTE3bl YMEHBIIIAETCS, TAK KaK MOSIBISIETCS OCHOBaHUE JUIsl IPOTUBOpEYa-
IIEH TUIIOTE3EL.

IlpakTHnyeckoe 3ausaTue 2

Pacuer MOTrPEIIHOCTU UBMEPECHUSL.
OﬁpaﬁoTKa pe3yjabTaToB nsMepe}mﬁ AnaMeTpa A€Taii Ipu MaJioM YucJie HaGHIOIleHHﬁ.



[IpencraBieHbl pe3ynbTaThl U3MEPEHUN Pa3MEPOB B IBYX IUIOCKOCTSIX B MOPSJIKE BO3pACTaHUS UX 3HAUE-
HUM, MM:

X 10.2 10.25 10.3
y 10.05 10.15 10.20

KonmaectBo 3amepoB B kaxaou ockoct k1 =3; k2 =3.

Cpennee apupMeTHdecKOe 3HaYCHNUE HAOIIOICHUIN, MM:
k1

k2
2% . 102+10.25+10.3 ;y" 10.05+10.15+10.2

X = =1025; 7y= =10.133
k1 3 k2 3
OmmobKa oTaeIFHOr0 HAOIIOICHHS, MM:
gxi=|xi—)?| 5 gyi:|yi_y|
&, 0.05 0 0.05
& 0.083 0.017 0.067
CpeI[HeKBa,Z[paTI/IIIeCKOG OTKJIOHCHHUC PE3YJIbTATOB!
k1
Z(gxi)z
Sx =)= ; S =
k1-1 y
z
(e,) 0.0025 0 0.0025 0.005
(¢,)° 0.006889 0.000289 0.004489 0.011667

S, = /Mzo,% 5 = [Q0UI66T oo
3-1 g 3-1

Honyctumas ommOka HabJII0I€HUH:

e =4S e,=p-5S,,
rjae [} — KpuTepuil aHopMaJbHOCTH (IIpH Tpex HabmoaeHusx = 1,15).
e, =1.15-0.05=0.058 ; £, =1.15-0.076 = 0.087

Ecnu 3HaueHus ommoOKy OTACIBHOTO HAOMI0ICHHS OO0JIbIIIe JOMTYCTUMOMN OMMOKHA HAOII0ICHUM, TO TAKHE
HaOJII0/ICHUS UCKITFOYAIOTCs, @ 00paboTKa 3aMePOB MOBTOPSETCS.
B Hamiem cirygae Bce €, < £, BCe &, < &, , IO3TOMY HCKIIIOYaTh OTACIbHBIC 3aMEPbl HE TpedyeTcs.

Ommbka cpenHero apupmMeTHIECKOTO:

. S )
5 _995_ 009 .S, 0976 044

S = — =
" Jk B k2 B
CrtpouM 10BepuUTENbHBIE UHTEPBANIBL. Y POBEHb 3HaYUMoCTH ook o = 0.05.
['panu1isl JOBEPUTEIBHOTO HHTEPBAJIA, MM:
Xl=x-T1-§,, , X2=x+T1-§,, ; Y1=)7—T2'S0y . Y2=f+T2'S0y
T1, T2 — xputnueckue Touku pacnpenenenus Cteronenta ¢ (k-1=2) creneHssMu cBOOOIBI U 33JJaHHBIM

ypoBHeM 3HaunMocTtu o = 0.05 (Haxoxaarcs no Tabnuie kpuTndeckux Touek CTeloIeHTa U1l IBY CTOPOHHEHN
KpUTHYECKON 00acTH).
T1=T2=1(0.05, 2) = 4.303.

C noBepuTebHOM BEpOATHOCTHIO 1-00 = 0.95 BhIMOJIHSETCA:




Xl<x<X2; Yl<y<Y2
10.126<x<10.374 ; 9.944< y<10.323

IIpakTHnuyeckoe 3ausaTue 3

KoppeassunoHHbIii aHAIN3

Koppensiius (0T 11a1. correlatio — COOTHOIIECHHE, B3aMMOCBSI3b), KOPPEJISIIHOHHAS 3aBUCHMOCTH —
CTATUCTUYECKAsi B3aUMOCBSI3b IBYX WJIM HECKOJIBKUX CIyUalHbIX BeJuyurH. [Ipy 3TOM U3MeHeHHs 3HaUeHU I
OJIHOM WJIM HECKOJIBKUX U3 3TUX BEJIMYUH COMYTCTBYIOT CHCTEMATUYECKOMY U3MEHEHUIO 3HAUEHU I JPYTrOn
WJIY JPYTUX BEJIMYMH. MaTeMaTuuecKkoi Mepoi KOPPEISIUU IBYX CIYYaHBIX BEJIMYUH CIYKUT KOPPeJisi-
IIHOHHOE OTHOLIEHHeE , TH60 Kodhduunent koppeasiuun R T).

Ompuyamenvhas Koppenayus — Koppenasuus, Ipu KOTOPOU yBeITnUYEeHUE OTHON NEPEMEHHOM CBS3aHO C
yMeHbleHneM npyroi. [Ipu atom koaddunneHT koppensiuuu OyaeT oTpuiaTeabHbIM. [lonodxcumenshas
Koppenayus B TAKAX YCIIOBUSX — 3TO TaKas CBA3b, IIPU KOTOPOM YBEJIIMYEHUE OTHOM NIEPEMEHHOM CBS3aHO C
YBEJIMYEHUEM JIPYTON epeMeHHOM. BO3M0OKHa TakKe CUTyalus OTCYTCTBUS CTATUCTUYECKOM B3aUMOCBS-
31 — HaIpUMep, AJI HE3aBUCUMBIX CIIyYailHbIX BEJTUYMH.

Ha npakTtuke, kKak paBujio, Mbl IMEEM JIEJI0 C BEIOOPKOH — KOHEUHBIM YnciIoM HabmoaeHuil. [loatomy
MCTUHHBIN KO3 (OUIIMEHT KOPPEISAIUN HE U3BECTECH, a BBIYUCIISIIOT €T0 OIIEHKY — BEIOOPOYHBINA KOdhduim-
€HT KOPPEIALNH, — KOTOPYIO 3aT€M MOJBEPraroT CTATUCTUYECKOM MPOBEPKE HA 3HAUUMOCTb.

Bri6opounsiii ko3ddumment koppensiuu [Tupcona:

> (5~ D), - )
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Kosduuuent 7, 1o MOAYIIO HE NPEBOCXOJUT €AMHHILY: ‘fyx‘ <1. bnuskue k eaunHuIe (M0 MOIYIIIO)
3HAYEHNUS BHIOOPOYHOTO KOO(YUIIMEHTA 7, TIOKA3BIBAIOT, YTO MEX/Ly CITy4aiHbIMU BeMYMHAMA X U V €CTh
3aBUCHMOCTS (B 9TOM CIIy4ae FOBOPSAT, YTO KOIQQUIMEHT KOPPENSUMH 7, — 3HAIUM).

3nas BRIGOPOYHOE 3HAUEHHE KOI(Q(UIMEHTA KOPPEIALMHY 7, , MOXKHO MPOBEPUTH THIIOTE3Y O HE3HAYH-
moctu r, Ho: 1, =0 (HabirozaeMble CilyyaiiHble BEMIUHbBI X 1 ¥ HEKOPPEIUPOBAHHbI).

C 510 1enbIo BBOUTCS BETMYMHA, 3aBUCALIAS OT 7,

) _|f'yx|\/n—2

r ’\2
1-7

@)

Benuuuna ¢ HazpiBaeTcd t-kpuTepueM kodpduurenta koppensuuu. HalinenHoe 3naueHue |tr| CpaBHHU-

BA€TCs C TAOJIMYHBIM 3HaYEHUEM t-KpUTEpHS ¢ TapaMeTpaMu oL U N-2 , I/1€ oL — YPOBEHb 3HAUUMOCTH, N-2 —

YUCJIO CTeTeHel cB00oIbI pacnpeneneHus CThioIeHTa (n — 00beM BBIOOPKH).

<T:=t(a,n-2), To runore3a Ho: =0 npuHUMaeTcs ¢ BEpOSTHOCTHIO 1-0 MPaBUIIBHOCTH

Ecin -

tr

peLieHus.

Ecmu 7, > 0w |t,|> Tr(a,n-2) To runotesa H; : 7, # 0 NpUHUMAETCS C BEPOATHOCTBIO OIUOKH L, TO
€CTh JIeJIaeTCS BBIBOJ] O CYIIECTBOBAHUU KOPPEIIAIIMH MEXK/Ty TIEPEMEHHBIMUA X U V.
T«(o,n-2) — kpuTHUECKast TouKa pactpeaencHus CTbIOIGHTa ¢ N-2 CTENEHSIMH CBOOOIBI U 33JaHHBIM YPOB-

HEM 3HAYUMOCTH O (HaXO,I[I/ITCﬂ 10 TaGJ’II/IHG KPUTUYCCKHUX TOYCK pACHPCACIICHUA CTBIOI[CHTa JIA ABYCTO-


http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D1%80%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D1%80%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BA%D0%BE%D1%80%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%B8

POHHEH KPUTUYECKOH 00JaCcTH).



IIpumep 1. Haiitu k03 UIIMEHT KOPPEIALUU MEXTY YPOXKAHHOCTBIO NIIEHULBI U KapTo(dessi Ha COCETHUX MOJISAX MO CASAYIOLUMM JaHHBIM:
Toabr | 1926 | 1927 | 1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 1937

IMwennua, (1) 20,1 | 23,6 | 26,3 | 199 | 16,7 | 23,2 | 31,4 | 33,5 | 282 | 353 | 29,3 | 305

Kaptodens, () 72 | 71 | 74 | 61 | 60 | 73 | 94 | 92 | 88 | 104 | 80 | 9,7

ITpoBepuTh 3HAUMMOCTB ITOJTYyYEHHOT0 pe3ybTaTa mpu o = 0,10.
Pemennue.
KonunuectBo nap uzmepenuii n = 12.

M1t BbramCeHns Tabau4HbM Crioco60oM BeIGOpodHOro Koddduuuenta koppensunn Iupcona 7, mo popmyine (1) BBOAATCS BCIOMOraTesbHbIE
CTPOKH U CTOJIOIIBL:

Homep usmepenus i 1 2 3 4 5 6 7 8 9 10 11 12 z Z/n
Xi 20,1 23,6 26,3 19,9 16,7 23,2 314 33,5 28,2 35,3 29,3 30,5 318 26,5
Vi 7,2 7,1 7,4 6,1 6 7,3 9,4 9,2 8,8 10,4 8 9,7 96,6 8,05
X, —X -6,40 -290 -0,20 -6,60 -9,80  -3,30 4,90 7,00 1,70 8,80 2,80 4,00 - -
yi—y -0,85 -095 -0,65 -1,95 -2,05 -0,75 1,35 1,15 0,75 2,35 -0,05 1,65 - -
(x,-%X)-(y,—¥) 544 276 013 12,87 20,09 248 662 805 128 20,68 -0,14 660 | 86,84 ;
(x, —X)* 40,96 841 0,04 43,56 96,04 10,89 24,01 49,00 2,89 7744 784 16,00 | 377,08 -
-y 0,72 090 042 38 420 056 1,82 132 0,56 552 000 272 | 22,57 -
. . 86,84
Bb160poHBbIii KOSQOULHMEHT KOppesuuu: 7, = =0,
\J377,08-22,57
0,94-12-2
PaccuetHoe 3Hauenue t-kpurepus no popmyie (2): ¢, = —————=—=2_8,71. Tabnuunoe 3Hauenue t-xpurepus: T:(a, n-2) = T; (0.10, 8) = 1,86

w/1—0,942

t.|>T:  BbiBoa: kKoappHUIHEHT KOppeIIuu 3HauuM Ha yposHe o = 0,10.

r




IIpakTHUYecKoe 3aHsITHE 4

IIpoBepka ycji0BUsSI BOCIPOM3BOAMMOCTH ONIBITOB

JUjist aHaIM3a OMBITHBIX JAHHBIX, 0COOCHHO MPU MPOBEIECHUH IKCTPEMAIbHBIX 3KCIIEPUMEHTOB,
o0s3aTenpHa MPOBEpKa OJJHOPOIHOCTH (PaBHOTOYHOCTH) nucnepcuit. [IpoBepky ynobHee mpoBo-
IUTh ¢ omoibio kputepus Koxpena (G-kpurepuil). YcioBue 0 JHOPOIHOCTH OIBITOB MPEINoJIa-
raeT MpUMEPHO OJMHAKOBOE BIUSHUE OMIMOOK U CIyYalHBIX MPMEX 110 BCEM TOYKaM B MaTpHUIlEe
IIaHUpoBaHus. JpyrumMu cioBaMu, IUCTIEPCUH MTappajiesbHbIX ONBITOB (IOBTOPHOCTEH) JOJIKHBI
OBITH cpaBHUMBI Mexk 1y coboil. Kputepuit Koxpena npumMeHsiercs B cirydae, KOTaa YUCJIO OBTOP-
HOCTEH ONBITOB OJAMHAKOBO BO BCEX CTPOKAX MaTPHIIbI OIIBITOB U MPECTABIIET COOON OTHOIIEHUE

MaKCUMaJIbHOM U3 IOCTPOYHBIX TUCIIEPCUU K CYMME BCEX JUCTIEPCHI
2

(o
_ i max
G= n

(1)
rJIe N — YHUCJIO CTPOK IUTaHa (KOJIMYECTBO OTIBITOB).
[TocTpouHble TUCTIEpCUN BBIUUCISIOTCS 10 popMmyie

m
-2
Z(y w Y [)
2 _ k=l
r 1
- )
IJ€ M — YUCJIO NapauIeIbHBIX OMBITOB (ITOBTOPHOCTEM);

Vik — 3HaYEHUE 3aBUCUMOI MEPEeMEHHOM (pe3ysibTaTa U3BMEPEHHI) B k-if TOBTOPHOCTH i-T'O OIIBITA;
Y, — cpeaHee 3Ha4E€HUE 3aBUCUMON IEPEMEHHOM B i-i CTPOKE MATPHIIBI IUIAHUPOBAHMS.

Brruncnennoe 3Hauenue G-kputepusi cpaBHUBaeTCs ¢ TaOIU4HbIM. TabnuuHOe 3HaUeHHe KpH-
tepust Koxpena Grag HAXOAUTCS 110 YUCITY CTeTIeHeH CBOOOIbI V = m-1 U BeJIMUUHE 1 — YKCIIa OIbI-
TOB.

Eciu G < Girap, TO TUCTIEPCUH OJHOPOJIHBI.

Ecimut G > Grag, TO TM00 MOBBICUTH TOYHOCTH 3aMEPOB, JIMOO YIYUIIATH CTAOMIBHOCTD MTPOIIEC-
ca IyTeM yCTaHOBIICHUSI MEHBIIMX HHTEPBAIIOB BAPHUPOBAHUS (H)aKTOPOB, UIIH YBEJIUIHUTH TIOBTOP-
HOCTb B OKCIIEPHMEHTAX.

) HaGmonenust yix
1 Xi
Yi1 Yi2 Yi3

1 12 91,2 91,5 91,8

2 14 94,3 94 93,8

3 16 96,4 96,1 95,8

4 18 97,5 97,4 97

5 20 98,9 98,5 98,2
Cnenatp BbIBOJ 00 OJTHOPOJHOCTH OIBITOB 6 » 97,3 97 963
nipu nomotu G-kpurtepust Koxpena - ) 95.5 947 94.5

IIpumep. B pesynbprate npoBeaeHUsI ONBITOB W3BECTHBI HCXOJIHBIE 3HAUCHUS YPOBHEH (DakTOpOB U
MI0JIy4Y€HbI JaHHBIE BEJIMUYNHBI OTKJIMKA.

KonngectBo dakropos: 1

KonngectBo ypoBHeii (hakTopa B ombITe: n = 7

KonnyecTBo NOBTOPHOCTEN KaXk10r0 OnbITa: m = 3



Pe3ynbraTel SKCIEpHMEHTA CBEJICHBI B TAOIHUILY

Pemrenmne.

Jlo6aBMM BCIIOMOTATEIbHBIC CTPOKH U CTOJIOIIBI

ITo dpopmyae (1) Beraucisem ko3PpPuIueHT:

G=0,28/0,78=0,359

Ha6momxenns Yix
i X; Yiep o
Yii Yi Yis

1 12 91,2 91,5 91,8 91,5 0,0900

2 14 94,3 94 93,8 94,0 0,0633

3 16 96,4 96,1 95,8 96,1 0,0900

4 18 97,5 97,4 97 97,3 0,0700

5 20 98,9 98,5 98,2 98,5 0,1233

6 22 97,3 97 96,8 97,0 0,0633

7 24 95,5 94,7 94,5 94,9 0,2800
pYoxt 0,7800

Haxoanm TabnmvyHOe KpUTHYECKOE 3HaUeHue mpu n = 7; v=3-1=2.

Gras = 0,5612
G< GTa6

BeIBOJI: McTIEpCUU OJTHOPOJIHBI.

max



IIpakTH4yeckoe 3aHgTHE S
IIpocTas n1uHeliHas perpeccus.

IIpumep. Pe3ynbpraThl HAOMOACHUH 3aBUCUMOI ITepeMeHHOoH (y) 1 pakTopa (X) ciaeayronue:

X y
5,5 4
8,1 5.6
8,5 57
59 3,6 5
4
7.8 o

HOCTpOGHI/IC AuarpaMmbl paCcCCAHUA UCXOAHBIX JaHHBIX 5

4 o o
o
BBC,Z[GM BCIIOMOI'aTCJIbHBIC CTPOKHU U CTOH6HBI: 3
5 6 7 8

i Xi Vi Xlz yiz Xiyi
1 5,5 4 30,25 16 22
2 8,1 5,6 65,61 31,36 45,36
3 8,5 5,7 72,25 32,49 48,45
4 5,9 3,6 34,81 12,96 21,24
5 7,8 4 60,84 16 31,2

P 35,8 22,9 263,76 108,81 168,25

Borancnum cpennue 3HaueHus GakTOpHOM U pe3ybTaTUBHOM MEPEMEHHBIX:

__;yf 22,9

sz-
¥l 35,8 —T’:4,58

= =7,16 =
n 5 n
OneHky napamMeTpoB JUHEHHON perpeccun y = a, +a, - X ONpeIenstoTCs:

4 :n'zxiyi_(zxi)'(zyi) ~

a,=y—a,-x
BTN o
. -168,25—-35,8-22, .
a1:5 68,25-35,8 29:0,577 a,=4,58-0,577-7,16 = 0,449
5-263,76—-35,8
Takum 00pa3om, ypaBHEHHE perpeccud Y Ha X UMEeT BH/I: y=0,449+0,577-x

JnarpamMmma paccesHusI UCXOJHBIX JaHHBIX U IIpsiMast pe-
rpeccur Y Ha X MOKa3aHbl HA PUCYHKE:

Lh

A
Hns perpeccun Y Ha X BBIUUCIUM OCTATKH 4 o ” o
e, =y —(a,+a, x;) i
e, =4—(0,449+0,577-5,5) = 0,378
e, =5,6—(0,449+0,577-8,1) = 0,477 35 6 7 8

e, =5,7—(0,449 +0,577-8,5) = 0,347
e, =3,6—(0,449+0,577-5,9) = 0,253



es=4-(0,449+0,577-7,8) = -0,95

n
Ocratounas cymma KBaapatoB O, = » e’

i=1

0, =0,378 +0,477° + 0,347 +(=0,253)* +(-0,95)* ~ 1,456

O

n—

OueHKa IMCIIEPCHU OMUOOK HaOMIAeHui S* = , T1e k — 91CII0 OLIEHUBAEMBbIX [TapaMeTpOB

(nms mpocToit TMHEHHOM perpeccuu k = 2).

S’ = 1456 = 0,485
5-2
Koadhdunment nerepmunanmm
R’ 0 1,456 =0,629

:1_ Qe :1_ e -1 =
> (=) > yi-n-(y) 108,81—5-4,58

IIpakTnyeckoe 3ausaTue 6

IlnanupoBanue 3xcnepuMenTa. Q0padoTKa U AaHAJIN3 IKCIEPUMEHTAIbHbBIX
JaHHBIX.

[TocTpoeHue 3KCHEPUMEHTANBHON Mojenu 00e3BOXMBAHUS KapTOQeabHOH
ME3T'H B IIIHEKOBOM TIPEcCe.

Ananu3 anpuopHOi WH(OPMAIIMK U TIPEeIBAPUTENbHbBIE SKCIIEPUMEHTHI MOKa-
3aJIM, 4YTO KOHEYHas! BIAXXHOCTh OTKaToi me3ru (W, %) HelnnHeHHO 3aBUCHUT OT Ta-
KUX (aKTOpPOB, KaK HadaIbHas BIAXXHOCTh HCXOMHOTO Matepuana (W, %), mmpu-
Ha BBIXOJIHOTO OKHa (¢, MM) M 4acTOTa BpallleHus mHeka (n, 00/mun). [loatomy,
JUIsL MaTEMaTHYECKOTO OMMCAHMsI Mpoliecca OTKUMa BiIaru U3 Me3rd NpUHUMAeM
ypaBHEHHE BTOPOTO MOpsAKa CIeIYyIOIIEero Bujaa:

y=>b,+ Zk:bixl. + ibijxl.xj + ibﬁxf (1)
i=1 i=1

i<j

I7Ie y — CpelHee 3HA4YCHHE OTKJIWKA (KpUTepuil ontumusamnuw); bo, bi, bij, bii —
KO3 (HUIIMEHTHI YpaBHEHUSI PETPECCHUH; X;, X; — HE3aBUCHUMbIC TIepeMeHHbIe ((ak-
TOPBI); kK — YUCIIO HE3ABUCUMBIX EPEMEHHBIX.

Packpoem oneparopsl cymmupoBaHus ipu k = 3. YpaBHEeHUE NPUMET BU/L:

2 2 2
v =b, +bx, +b,x, +bx, +b,x,x, +b:X,x; + by, x; + b, x; + Dy, x5 + DX (1%)
C uenpio MoNy4yeHHUs MaTeMaTUYECKOM MOJENH Tpoliecca ObUT UCIOIb30BaH
TpeXypoBHEBBIN U1aH bokca-benknHa. ONBITH IpU peaar3aluy IIaHa IpOBOIU-

JIMCh C TPEXKPATHOMN MOBTOPHOCTHIO. Y POBHU BapbUpOBaHUs (PaKTOPOB U MaTpulla
TJIaHa MpeJICTaBlICHbI B Tabnunax 1 u 2.

14



Tabmuma 1

DakTopbl
Yposenb HayanpHas B1aXXHOCTb Iupuna YacroTa BpameHus
U MHTEpBAl HCXOJHOTO Marepuaiia BBIXOJHOT'O OKHA LIHEKa
BapbUPOBAHUS W, % ¢, MM n, 06/MuH
X7 X2 X3
BepxHuii ypoBeHs (+1) 90 25 10,45
OcuoBHoii yposeHb (0) 85 15 7,35
Hwoxawmii yposens (-1) 80 5 4,25
WurepBan BappupoBaHus d 5 10 3,1

KonupoBanue ¢axtopoB (HmpHUBeACHHE HATYpPaTbHBIX 3HAYEHUH K YPOBHSIM
+1, 0, -1) mpousBoauTCs MO hopmyIe:

X, =S 2)

rne X, — KoIMpoBaHHOE 3HAa4YeHHE i-T0 (aKTOpa; X; — HATypaIbHOE 3HAYEHHE i-TO

daxropa; x'” — HaTypanbHOE 3HayeHHE i-r0 (PAKTOPA HA OCHOBHOM (HYJIEBOM)

ypoBHE; d; —UHTEpBaJ BapLUPOBAHUS i-r0 (PaKTOpa B HATYPAILHOM 3HAUCHUH.

Tabmumna 2

t X; X> X3 y

1 1 1 0 80
2 -1 -1 0 53,61
3 1 -1 0 63,36
4 -1 1 0 65,43
5 1 0 1 78,3
6 -1 0 -1 61,6
7 1 0 -1 71,2
8 -1 0 1 64,04
9 0 1 1 73,84
10 0 -1 -1 55,97
1 0 1 -1 68,1
12 0 -1 1 58,36
13 0 0 0 69,5
14 0 0 0 70
15 0 0 0 69,13

CpenHee 3HaueHUE OTKIIMKA B HyJIEBbIX Toukax miana (¢ = {13,14,15}):
NO
ZJ/ ot
_ =l
NO

rac Vo, — 3HAUCHHUC OTKJIMKA B HYJICBBIX TOYKAX IIJIAHA, No — KOTHM4eCcTBO HYJICBBIX

7, 3)

TOYCK.

7, = 69,5+7g+69,13 _ 69,543

15




Pacuer xoaduimenToB perpeccuu Npou3BOIUTCS MO popmyiam:

by, =y, (4a)
N
bi:A'ZXit'yt (40)
t=1
N
bij_D.Z'xit"x/z'yt (48)
t=1
N k N )—;
_ 2 2 0
biz_B'ZXit'yt+ C'ZZth'yt__ (4F)
P g1 i=1 P
1 . 1 . 1 . 1 .
rne A4, B, C, D, p — xoabduments, A=—;B=—C=——;D=—;p=2.
8 4 16 4
Jlnst yripoIieHrst BBIYUCIICHUN CTPOUTCST BCIIOMOTaTeIbHas TaOuIIa.
Tabmuma 3
t Xlt'yt X2t'yt X}t'yt Xlt'XZt'yt Xlt'X3t'yt X2t'X3t'yt X12zyz Xzzt'yt Xzzt'yt
1 80 80 0 80 0 0 80 80 0
2 | -53,61 | -53,61 0 53,61 0 0 53,61 53,61 0
3| 6336 | -63,36 0 -63,36 0 0 63,36 | 63,36 0
4| -6543 | 6543 0 -65,43 0 0 65,43 65,43 0
5| 783 0 78,3 0 78,3 0 78,3 0 78,3
6 | -61,6 0 -61,6 0 61,6 0 61,6 0 61,6
71 712 0 71,2 0 71,2 0 71,2 0 71,2
8 | -64,04 0 64,04 0 -64,04 0 64,04 0 64,04
9 0 73,84 73,84 0 0 73,84 0 73,84 | 73,84
10 0 55,97 | -5597 0 0 55,97 0 5597 | 5597
11 0 68,1 -68,1 0 0 -68,1 0 68,1 68,1
12 0 -58,36 58,36 0 0 -58,36 0 5836 | 5836
13 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
5| 48,18 | 56,07 17,67 4,82 4,66 3,35 537,54 | 518,67 | 531,41
CB00OOIHBIN WiIeH ypaBHeHUs by = 69,543
Koa¢ddunrenTsl TMHEHHBIX YWICHOB YpaBHEHHUS:
48,18 56,07 17,67
b =——=16,023; b,=——=7,009; b, =—"—"=2,209
KoadduimenTs! 4jieHOB YypaBHEHUS, COACPKAIIMX B3aUMOICHCTBUS:
4,82 4,66 3,35
b,=""2=1205  b,=—2=1,165  b,=2"-=0,838

12

5 =

B dopmyne (4r) s BeruuciaeHus: KodOPUIIMEHTOB KBaJIPAaTUYHBIX YJICHOB
ypaBHEHUS BbIPAXKCHHUE B KBAJ[PATHBIX CKOOKAX SIBISIETCS KOHCTAHTOM O i.

k N 5 y
C'ZZth'yt_;O:

g=1 t=1

| 537,54+518,67+531,41 69,543

16

Koaddurments! KkBagpaTUUHBIX YWICHOB YPABHECHUS

=—134
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537,54 518,67 531,41

b

. ~134=0,387; b, = —134=-4,330; b, = ~134=-1,145

Mopens perpeccuy NpUHUMAET CIIEAYIOMINI BU (B KOJAUPOBAHHBIX 3HAYCHHU-
AX (hakTOpOB):
¥ =69,543+6,023- X, +7,009- X, +2,209- X, +
+1,205-X,- X, +1,165- X, - X, +0,838- X, - X, + (5)
+0,387- X —4,330- X; —1,145- X}
[Io nony4eHHOMY ypPaBHEHUIO BBIYUCIISIOTCS 3HAUYECHUS 3aBUCUMOU MEPEMEH-
HOM B K0 TOouke TuiaHa ),. Pe3ynbTarhl cBOAsTCS B Tabmuity. Jlis pacuera

,uncnepcnﬁ BBOJATCA BCIIOMOI'aTCIIBHBIC CTOJ'I6I_IBI.

Tabnuma 4
t X; X X; y y y—y (y—y)2 Yo=Y (yo_)_/o)2
1 1 1 0 80 79,84 0,16 0,0268 - -
2 -1 -1 0 53,61 53,77 -0,16 0,0268 - -
3 1 -1 0 63,36 63,41 -0,05 0,0024 - -
4 -1 1 0 65,43 65,38 0,05 0,0024 - -
5 1 0 1 78,3 78,18 0,12 0,0141 - -
6 -1 0 -1 61,6 61,72 -0,12 0,0141 - -
7 1 0 -1 71,2 71,43 -0,23 0,0546 - -
8 -1 0 1 64,04 63,81 0,23 0,0546 - -
9 0 1 1 73,84 74,12 -0,28 0,0798 - -
10 0 -1 -1 55,97 55,69 0,28 0,0798 - -
11 0 1 -1 68,1 68,03 0,07 0,0049 - -
12 0 -1 1 58,36 58,43 -0,07 0,0049 - -
Bl o 0 0 69,5 69,54 -0,04 0,0019 20,043 0,0019
al o 0 0 70 69,54 0,46 0,2085 0,457 0,2085
is| o 0 0 69,13 69,54 20,41 0,1708 20,413 0,1708
2 - - - - - - 0,7465 - 0,3813

3HadYeHHE AUCIIEPCUN BOCTIPOU3BOJIUMOCTH OTPENEISACTCS MO HYJIEBBIM TOY-
KaM 1iana skcrepumenta (1 = {13,14,15}):

No
. , Z(yoz_)_’o)z
S AAAAA :S — t=1
o N, —1

rac )Yy, — 3HAUCHHUC OTKJIMKA B HYJICBBIX TOYKAaX IIJIaHA, )_70 — CpCaAHCC 3HAYCHUC

(6)

OTKJIMKA B HYJICBBIX TOYKAaX IIJIaHA, No — KOITHUYECTBO HYJICBBIX TOYCK.

@ 0,3813 —0.191
T S
2

Onpenenenue 3HaYUMOCTU KOIPHUIIMEHTOB PETPECCUM.

Kosddunment 3naumM, ecinm ero abCoMIOTHas BeNWUYWHA OOJBIIE JTOBEPH-
TEIBLHOTO UHTEpBaNa Ab.

JloBepuTenbHble HMHTEPBAIBl i KOI(DOUIIMEHTOB OMNPEACNSIIOTCS M0 -
kputeputo CThIOJIEHTA C 2-MsI CTETICHSIMH CBOOOIbI TP ypoBHE 3HaunMoctu 0,05:

17




Ab =+t S} (7)

rae S; — mucrepcun KodPpQHUIMERTOB; fxp, — TaOIMYHOE 3HaueHUE KpuTepus CThbIo-
nenrta, 1(0.05, 2) =4,303.
Jucnepcun k03¢ (HULHEHTOB BEIYUCIISIOTCS MO (popMyJiam:
I

S2 :_'SMN.. 8a
by No arii 0 ( )
2 2
Sbi =A-Siis (80)
2 2
Sbl-, =D-Siia (8B)
1
Sy =(B+———)Sin 8
ji 2 arii o r)
P 'No
52 =21 0064, 52 =202 0,004; S;}.:O’fl:o,mg;
) 1 1
S, =0,191+| —+——1=0,064
g 4 2°.3

YucneHHble 3Ha4eHUST KO3(P(ULIMEHTOB PETPECCUHN U UX BBIYMCIICHHBIE JI0BE-
pUTENIbHBIE HHTEPBAJIBI CBOJATCS B TAOJIHILY.

Tabnuua 5
0O6o3Hauenue kodhhu- 3uraueHne ko3 duimen- JloBepHTeNbHBIN HHTEP-
LUCHTOB TOB BaJl
by 69,543 * 1,085
b; 6,023
b; 7,009 * 0,664
b3 2,209
b 1,205
bis 1,165 10,939
b3 0,838
b 0,387
b2 -4,330 11,085
bs; -1,145

B cooTBeTcTBUU ¢ MONMy4YEHHBIMH JaHHBIMUA HE3HAYMMBIMU OKa3aJIUCh KO3(]-
bunmeHTsl b2s 1 bj;, T.K. UX YUCIOBBIC 3HAYEHUSI MCHBIIIEC IOBEPUTEIbHBIX HHTEP-
BajioB. Eciiu okaxkeTcs, 4To Kakoi-1mb0 Kod(PUIIUMEHT PEerpeccu CTaTUCTUICCKU
HE3HAYMM, TO €T0 BOBCE HE CIEAYET YIaIsATh U3 MOJEIH, TaK KaK MOJIETb MOYKET
OKazaThCs HeaaeKBaTHOM. [1oaToMy C 1enbl0 UCKITIOUEHHS TepecdyeTa Beex Kodg-
(UILMEHTOB ypaBHEHHUSI, BKJIIOYMM B MOJIENh BCe KOI(PHUITUCHTHI.

[TpoBepka moaydeHHONH MaTeMaTHYECKON MOJIEIN Ha aJIeKBATHOCTh DKCIIEPH-
MEHTAJIbHBIM JTAHHBIM.

Jucnepcus aieKBaTHOCTH ONPEAEIISIETCS:
18



2 2
Stis *Piis — Siire ” Paiis

S = ; 9)

e S;,—mAcTiepcHsi  aJ€KBAaTHOCTH, S?

170

— OCTaTOYHas JUCTIEpPCHS,
D:rs s s> Pug — UUACTA CTEHEHEH CBOOOABI COOTBETCTBEHHO JJIsi OCTATOYHOM
JUCTIEPCUM, JUCIEPCUU BOCHPOU3BOAUMOCTH U JIUCIEPCHUU  AJIEKBATHOCTH,
s =N —=1=5;, @...=2; @..=3 (Il — aucno kod>HPUIMECHTOB B YpaBHEHUHU pPe-
rpeccun, [ =10).
OcraTouHas nucnepcus onpeensercs no popmyie:

& 2
Z(.)_/t _yt)
— =1

S2 = (10)
1 no ¢iﬁ0‘
0,7465
C nomotiipto TaOIUIEI () BEHIYUCIISEM: 12,10 = T 5 =0,149
0,149-5-0,191-2
Jlucniepcust afcKBaTHOCTH: ja = 3 =0,122

Haxoanm skxcriepuMeHTanbHOE (OnpeaenseMoe) 3HaueHue kKputepus durepa
o hopmyiie:

Sz
F.. = ad 11
Y szﬁm (h
£ 0122 4 6
0,191

Haxonum tabnuunoe 3HaueHue kpurepus duiiepa npu ypoBHE 3HAUMMOCTH
0,05 u uncnax creneHe cBOOOIBl @, =@y, =3, O, = Qs =2

Finaen =19,2.

Tak xak Forr < Fuaen (0,639 < 19,2), MOXXHO clelaTh 3aKiIioueHHe 00 aleK-
BaTHOCTH TIOJIYYCHHOTO YPaBHEHUS DKCIICPUMCHTAIbLHBIM JTAaHHBIM.

J1J1st ICTIOIB30BaHMsI TIOJTYyYEHHOTO YPaBHEHUSI PErPECCUM B KaueCTBE pacuer-
HOM (pOpPMYJIBI U MHTEPIPETALNU PE3YyTIbTATOB OMBITOB HEOOXOAUMO HX IMpeodpa-
30BaTh K MUMEHOBAaHHBIM (HATypaJIbHbIM ) BETMUUHAM.

PackogupoBanue ypaBHeHus npousBoautcs no ¢opmyne (3). Bee X; B ypas-
HeHuH (5) 3aMEHSIOTCS NpaBbIMU YacTAMHU (HopMyJibl (3) ¢ COOTBETCTBYIOIIMMU
3HAYeHUAMHU X\ U d,.

[locne npeoOpa3oBaHUIl MOMYYEHO CIEAYIOIIEE YpPaBHEHUE 3aBUCHMOCTH
BJIQXKHOCTU OT>KaTou tioTHOU (dpakiuu W,% OT HauambHOU BIAKHOCTH MCXOHO-
ro Marepuana Wy,% (hakTop x1), IIMPUHBI BEIXOAHOTO OKHA ¢, MM ((pakTop x2)
4acTOTHI BpallleHUs IIHeKa 7, 00/MUH ((pakTop x3) B HATYpaIbHBIX BEIHMUYMHAX:

W(x,x,,x,)=127,76-2,342-x,-0,274-x, — 4,33 - x, +

+0,024 - x,-x,+0,075-x, - x; + 0,027 - x, - x, + (12)
+O,015-x12 —0,043-x§ —0,119-x32
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3apanue. [locTpoeHne 3KCIIEPUMEHTATHLHON MO 00€3BOKUBAHUS KapTO-
(denpHOM MEe3TH B IITHEKOBOM IIpecce.

[TocTpouTh perpecCHOHHYIO MOJENb 3aBUCUMOCTH yAEIHHOTO Pacxojia dHep-
run (€46 -+/0) or HauanbHOH BI@KHOCTH MCXOAHOTO Marepuana (Wa, %), wwm-
PHUHBI BBIXOJTHOTO OKHA (¢, MM) U YaCTOTHI BpallleHHs ITHeKa (1, 00/MuH). YpoBHU
¥ MHTEPBAJIbI BAphbHPOBaHUs ()aKTOPOB B3ATh U3 MPUBEIACHHOTO BBIIIE MPUMEPA.

t X X X3 Yy

1 1 1 0 0,27
2 -1 -1 0 3,85
3 1 -1 0 1,70
4 -1 1 0 1,12
5 1 0 1 0,48
6 -1 0 -1 1,45
7 1 0 -1 0,60
8 -1 0 1 0,80
9 0 1 1 0,50
10 0 -1 -1 3,24
11 0 1 -1 0,74
12 0 -1 1 2,38
13 0 0 0 0,62
14 0 0 0 0,53
15 0 0 0 0,71

IIpakTnyeckoe 3ausaiTue 7

IliianupoBanue 3kcnepuMenTa. O0padoTka M AaHAJIU3 IKCIEPUMEHTAJIbHBIX
JAHHBIX ¢ NpuMeHeHueM JBM

[TocTpouM perpeccuoHHy0 MOJEIb MO 3KCIEPUMEHTAIBHBIM JTAHHBIM MpPH-
Mepa U3 NpeplIylieil MpakTUYecKod paboThl METOJA0OM HaMMEHBIINX KBaJpaTOB
(MHK) ¢ npumenenueM kommnbioTepHoii mporpammbel MathCAD. B nensix narmisa-
HOCTH U IS IIPEICTABICHUS MOCIEN0BATENbHOCTH ONIEPALIUI JIUCTUHT IPOTPaMMBbl
CHA0XEH TEKCTOBBIMH KOMMEHTapHsIMHU, KOTOPbIE B MPOLIECCE BBHIIOJIHEHUS MH]IU-
BUyaJIbHOTO 33JaHusl CTYJAEHT MOXET OIlyCTUTb, WCIOJIb3YS JIMIIb CHHTAKCUC
MathCAD.

b MathCAD-muctunr 1 |

i

=

80 25 1045

0 gy _ 2 (3

Marpuua ypoeHeii eapeupoeannd daktopoe F = | §5 15 7.35 F1=F F2 : F3=F

80 5 425

Hurtepeane: eaprupoeanns daxTopos Al =F11-Fly Al =F21-FI> A3 = F31-F32
Al =3 A2 =10 A3 =131
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[Inan skciepumMenTa: Bekrop cpegHMX sHAYEeHHIT

P . . OTEJIHMEA Y- .
1 1 0 80
-1 -1 0 53.61
1 -1 0 63.36
-1 1 0 6543
1 0 1 783
-1 0 -1 616
1 0 | 712 Konuuecteo crpok runana:
Xl=|-1 X2=|0 XKi=|1 Y =| 6404 n = rows(X1) n=15
0 1 1 73.84
0 -1 -1 5597
0 1 -1 68.1 i=1.n
0 -1 1 5836
0 0 0 69.5
0 0 0 -0 EnuumdHEeIl BexTop:
0 0 0 69.13) Li=1
15
Yj
CpenHee sHageHNe OTKIHEA B
E HYICEBIX TOYKAX: Y0cpensee = % Ylcpenmee = 69.543
Konn4ecTso HYIEBRIX TOUKEK NO=3
DopMHpOEaHHe MATPHLIBL 21
X = augnent(_LXl =X2=X3:(Xl-XZ):(Xl-X3):(XZ-X?»):(Xl-X1)=(X2-X2)=(X3-X3)J
1(2 |3 |4 (5|6 |7 (8|9 |10
10 1] 1] 1] 0l 1| ol ol 1] 1] 0 Bexrop MHEK-oueHOK napaMeTpoE perpeccHu
2 1]-1|-1| of 1] o]l of 1] 1] 0 (xoatdrnnieHTOR):
31 11| 01 0] O] 1 1] O - 891543
4 1|1 1] 0|1 0 O] 1| 1| O > 6-022
511 o)1) 0f1] 0] 1] 0]1 3 ?'009
6 1|1 01| 0 1 0] 1] Of 1 : 2 2'209
x| 7|1 1] 0o-1[0[-1] 0] 101 b= (XTX] -XT-Y b=[51 1205
g 1|1 0] 1] 0(-1] 0] 1| 0] 1 51 1165
(1] 0 1] 1] 0f 0] 1] 0] 1]1 7 [}-838
10 1) Of-1]-1] Oof 0] 1] Of 1] 1 g [}-38?
M 1) of 1|1 0f 0]-1] Of 1] 1 9 4 =
12[ 1] o[-1| 1] of of 1] of 1] 1 —
1=l 1ol ol ol ol ol ol ol ol o Komnuectso koadduimeHTos 10] -1.145
14| 1] ol o] of o of o of o] O YPABHCHIIE PErPeCctiit.
15( 1| 0| 0| O| O O] O] O Of O m = rows(b) m =10




—

: 2
( Yi— YOcpenn ee_'] -

1=13

Jucnepca BOCIIPON3BOIHMOCTH: S2eocop = O 1 S2eocop = 0.191
Hucnepern kosddHUIEHTOR:
§2, = SBocmp §2, = S2zocp S$23 = S2; S24 = S2,
NO 8
52
$25 = 7B:'C”p 826 = S25 827 = S25
Sz = fl + ; -S2pocrp S2g9 = Slg S21p = 523
4 4.NO
Kpurepuit CterogeHtac v = 2 cTeNeHAMH CEODOTEI .
MpH YPOBHE SHATHMOCTH ¢, = (.05 tep = thl - E\] twp = 4.303
5
1 i=1.m 1
111085 11 1
JloBEepHTENEHEIE HHTEPRAIE] 2 [0.664 JlormHecknit BEKTOp MPOBEpPEN 201
nna kosdduipeHToR: 3 |0.BR4 3HAYMMOCTH KoaddHLeHTOR: 3] 1
4 | 0.664 41 1
Ab = trp -/ 52 Ab =[5 1pog3g Boolj = |b]| > Abj Bool =[5 1
6 (0.939 6 (1
7 10.939 7|10
1 - kosdduipeHT 3HAMIM,
8 11.085 g 0
0 - gosdpduLMEHT HeIHATMM
9 |1.085 9 1
10]1.085 10] 1
1
1179838
2 53774
3 |63.409
4 185.381
5 |78.181
Bexrop sHaueHMil 3aBHCHMOA MepeMeHHOM, [IpeIcKasaHHbIX 6 [681.719
PerpeccHOHHOI MOIENBED. = X oo | 771434
8 |63.806
9 |74122
1055687
Umncna crenenei ceobonsr: B 6803
12| 58.43
feocnp = 2 foct =n—-m fag =3 13]69.543
14169543
15169 543
o 2
Z (Yi—vi)
OcTaToyHad TUCIepCHT: Sloct = =t S2oct = 0.149

foct

S2oct-foct — 82 fa
Jlicriepcid afneKBaTHOCTH: Sam = ocroct EOCHp BOcp Sam = 0.1
fan

[

2



Hesnaumnmemin oxazamics koshdHiieHTs! OpH BranMoaeiictenax X2-X3

2
¥ nipu keampatiyasoM sbderte X17  (vmpmewcer 7 u §)

DECMepHMeHTAIRHOE (OIIpenenieMoe) sHadeHne KpuTepna Pumepa:

S
Form = — 2 Forr = 0.639

S2eocmp

Tabmirauoe sHavenme kpuTepus Pumepa c fan creneHaMu cRobOIEI YHMCTUTENR
¥ fEOCIIp CTereH M cEoboe! sHaMeHAaTeNd [IPU YpoEHe sHauumocta o = 0.05:

Frab = qF{_l — o, fan =f30cnp:] Frab = 19.164

HpCIBEJpKE MOOENH Ha aICEEATHOCTE

] Form < Frab = 1 1 - mopmen: anerEaTHA,
IKCTIepHMEeHTANBHEIM TaHHEIM:

) - Mmogens HeanekBaTHA

Jna nepexona K ypapHEHW PErPecCHH B HMEHOBRAHHEBIX BellMYHHAX JOCTATOYHO IPOH3EeCTH
nepecuer MHK-oneHox, npegeapHTensHO 3aMeHHE B IUTAHE SECISPHMEHTA KOOHPOEAHHEIE VPOEHH
DaKTOpOR VX HATYPANEHBIMK IHAYEHUAMH.

[90] [25] 7.35
Packomupopanne daxropos: a0 g 7135
xlj= X1;A1+Fly  X1=x 90 o 735
80 25 7.35
x2i = X2{-A2+F1 X2 =x2 90 15| 10.45
x3; = X3;A3+F3} X3 =x3 80| 15| 425
90 15 425
X1 =[gp] X2 =15] X3 =1p45
85 251 10.45
85 5] 425
85 |25 425
85 5 10.45
85 15 7.35
85 15 7.35
85 [15] 7.35
DopMHpOEaHHe MATPHULIBL 21
X= augment(LXl =X2=X3:(Xl-XZ):(Xl-X?r):(XI-X?»):(XI-XI)=(X2-X2)=(X3-X3)J
Bexrop MHEK-oueHoK napaMeTpoB perpeccHu 1
(koadduinIeHTOR): 1 [127.759
2| -2.342
3| -0247
, =1 4 -4329
b= E__XT X] -XT Y b=|5 0.024
G 0.075
7 0.027
8 0.015
9| -0.043
10 -0.119

i KOHCII JIUCTHHT A |
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3amanme. MccnenoBanue npoiiecca BUOpoIyroBoit HaruiaBku. [loctpouts perpec-
CHOHHYIO MOJIeJIb 3aBUCUMOCTH TOJIIMHBI HaIiaBiasieMoro cios (D, MMm) OT mpu-
BEJICHHBIX B TaOyuIEe (HAKTOPOB, MPUHSB ISl ONMMCAHUS 3aBUCUMOCTH ypaBHEHUE
BTOPOTO MOPSAKA.

DaxkTopsl
YposeHb CKOpOCTh MOJIa4H dJIeK-
W MHTEpBAT TpomHOR TPOBOIOKH CKOpOCTh HaIUIaBKH [ar HanaBKu
BapbUPOBAHHUS Vs, M/4 Vi, /4 h,
X7 X2 X3

BepxHuii ypoBeHs (+1) 112 62,1 5
OcHoBHoli yposeHb (0) 80 41,4
HwxHuit ypoBess (-1) 48 20,7 3

t X X X y

1 1 1 0 1,76

2 -1 -1 0 4,3

3 1 -1 0 0,41

4 -1 1 0 2,68

5 1 0 1 1,90

6 -1 0 -1 2,1

7 1 0 -1 3,26

8 -1 0 1 0,56

9 0 1 1 1,78

10 0 -1 -1 2,09

11 0 1 -1 0,80

12 0 -1 1 1,71

13 0 0 0 2,68

14 0 0 0 4,68

15 0 0 0 1,99

3AK/IFOYEHUE

B nHacrosiiiemM MeToanuecKoM MOCOOUU PacCMOTPEHBI OCHOBHBIE TOIOKEHHS KOHIICTIIIHH
arpapHoil Hayku U HayuyHoro obOecmeueHusi orpaciu AIIK, a Takxke mcciienoBaHbl OCHOBHBIE
npo6iemsl otpaciau AIIK.

Kpatkoe o0o0mieHrne OCHOBHBIX BOIPOCOB Kypca. Hampamienus ganpHeimend paGoTh
HaJ yrayOleHneM U paclIiMpeHueM MOTYYeHHBIX 3HaHUN B MPOIECCe N3YUECHUS JTIOTUKH U METO-
nonoruu Hayku. I[IpakTrueckoe HCIONB30BaHHE MONYYCHHBIX 3HAHUN B y4eOHOI, MPOM3BOJ-
CTBEHHOMW U APYTHX BUAAX JCSITCIBHOCTH.

Marepuan noco6ust moje3eH ist CTyI€HTOB, 00yUaroluXcsl B MarucTpaType 1o Harpas-
nenuto 110800 ArpounkeHepusi, OpUEHTUPOBAHHYIO KaK Ha HAyYHYIO, TaK U Ha MPAKTUYECKYIO

JACATCIIBbHOCTD.
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1. OBHIUE ITOJIOXEHM A

eau u 3agaun AUCHUIIUHBI:

OcHOBHO# 11€71b10 Kypca « OCHOBBI TICUXOJIOTUU M TI€IarOTUKU SIBJISIIOTCS] pPa3BUTHE KOMIIE-
TEHTHOCTHU TPEIOaBaTeJICH BBICIICH IIKOJBI B C(hepe MCUXOJIOTHH, ITeAaroruk1, KICTOPHH O 0-
pa3oBaHUs U HAYYHO-HUCCIETOBATEIBCKON JNEATEILHOCTH; OBJIAJICHHE OOyYaIOIIMMHKCSI TeOpe-
TUKO-METO/IOJIOTHUYECKIUMHU M MPAKTHKO-OPUEHTUPOBAHHBIMA OCHOBAMH TICUXOJIOTHH H TI€/1aro-
TUKHU BBICIIEH IIKOJIBI.

3anauu y4eOHO TUCHUILINHBI:

— OCBOCHHE TEOPETUUECKUX 3HAHUN B 00JacTH OOIIEH, BO3pAaCTHOM, MEJarorniueckon, Ko-
THUTUBHOMN U COIMANIbHON TICUXOJIOTUY;

— W3yYeHUE BEIYIIUX TCHIICHIIMH MHUPOBOTO 00pa30BaTEIbHOTO MTPOCTPAHCTBA;

— OCBOCHHE CHUCTEMbI 3HAHUU O MEeAarorndecKux METOoJIaX, TEXHOJIOTHUSIX OOyYeHHS U Teja-
TOTUYECKOM MacCTEPCTBE;

— 3HAKOMCTBO C OCHOBaMHM IEJaroru4eckor NesITeIbHOCTU B BBICIIEH IIKOJIE, CPEACTBAMH
B3aMMOJICCTBUS U YIIPABJICHUS NEarOrM4eCKUM MIPOIECCOM;

— pa3paboTka IIaHOB, MPOrPaMM M METOJMK MPOBEJCHUS HAYyYHBIX HCCIENOBaHU; 000 0-
[ICHUE W aHAJIU3 Pe3yJbTaTOB UCCIEOBAHUI UX CTATHCTHUYECKass 00paboTKa; MOArOTOBKA HAy Y-
HO-TEXHUYECKUX OTYETOB, 0030pOB U HAYYHBIX MyOIMKAIIMKA 11O Pe3yJIbTaTaM BBITIOJIHECHUS M C-
CIICIOBaHMI;

— 3HAKOMCTBO C I€JarOrM4eCKUMH, IICUXOJIOTUIECKIMU U METOIMYECKUMH OCHOBAMH Pa3BH-
THSI MOTHBAIIAHU, OPTaHU3ALMHN U KOHTPOJIS yUeOHOM IEATETFHOCTH Ha 3aHATUSIX PA3JIMYHOTO BUJIA;

— HM3yYCHHUE COBPEMEHHBIX 00pPa30BaTEIbHBIX TEXHOJOTHH MPOPECCHOHAIBHOIO 00pa3oBa-
HUs (MPOPECCUOHATBHOTO 00yUCHHUS).

BrinyckHUK, OCBOUBIIIMI IporpaMMy maructpatypsbl, B cootBerctBuu ¢ GI'OC BO 35.04.06
ATpOWH)XEHEepHUS TOTOBUTCS K PEIICHUIO 3a/1a4 MPOGECCHOHATBHON JESITETLHOCTH CJIEIyOITIX
THIIOB:

— OpraHM3alMOHHO-yIIPABICHYECKUI

— MeJaroruyeckuit

— TEXHOJIOTUYECKUMN

— IIPOCKTHBIN

— HaY4YHO-UCCJIEI0BATEIbCKHUI



2. COAEP)XXAHUE NUCHUITJIMHBI
TEMA 1. O01mue 0CHOBBI EeAATOTHKH BBICHIEH IIKOJIbI

[Tegaroruka BbIcIIel MKOJbL, €€ crenuduka u kateropun. ObpazoBanue u npodeccuoHanb-
Has JAesSTenbHOCTh. [IpuHIMIBI 00y4YeHHs] KaK OCHOBHOW OPHUEHTHP B MPENOJABATEIBCKON JIe si-
TEJILHOCTH. TEHJESHIIMHU Pa3BUTHS MHUPOBOI0 00pa30BaTENIbHOIO IMpocTpaHcTBa. [IpobieMbl Mo-
nepHu3anuu odpasosanus B Poccun. boigoHckuil mporecc HHTErpauy BhICIIEr0 00pa3oBaHUs B
EBpomne. [Ipobnemsr MmonepHu3anuu oopazoBanus B Poccuu B kKoHTeKCcTe penieHuii boioHnckoro
nporecca. PenepanbHble TOCYIapCTBEHHbIE 00pa3oBaTeIbHbIC CTAHIAPTHI BHICIIET0 00pa30Ba-
Hus. Ctpykrypa OIIOIL.

TEMA 2. IlpenogaBanue u Hay4YHas padoTa B By3e

TexHonoruu, MeTo6l U GOPMBI OpraHU3alK 00y4deHHs B BbIcIIel mmikoje. [lonarue u kpu-
TEepUU MeJarormyeckux TexHojoruil. Ilegarornueckue TeXHOJIOTMU B TpUAZE: «METOIOJIOTHS-
CTpaTerus-TakTuka». MeTtoaoaornyeckue TeXHOIoruu o0yueHus. CTparernueckre TeXHOJIOTHH:
TEXHOJIOIMYECKHUH MOAX0J K OpraHn3aluoOHHBIM (opMaM o0yueHHs. TakTHUecKue TeXHOIOTHH:
TEXHOJIOIMYECKHUH 1Moaxoa K MeTogaM oOyueHus. KoMneTeHTHOCTHBIN Moaxoa B 00pa30BaHUU.
TexHosorust KOHTPOIIs 0OPa30BaTENBHOIO IIpOLIECCa.

TEMA 3. IlcuxoJi0rusi BbICHIEH IIKOJIBI

[Tcuxonorust npoecCHOHATBLHOTO CTAaHOBJICHUS JTUYHOCTH. [Icuxonorndyeckue ocoOeHHOCTH
00y4eHHsI CTYJCHTOB. XapaKTepucTuka 0cCOOEHHOCTEH COBPEMEHHOTO CTyneHTa By3a. Coluanib-
HO-TICUXOJIOTHYECKHE OCOOEHHOCTH CTYI€HYECKOr0 BO3pacTa, pa3BUTHE U CAMOPA3BUTHE JIMYH O-
ctu ctynenta. [IpodeccruonanbHO-nIeJarorudaeckas HarmpaBIeHHOCTh (MOTPEOHOCTH, MOTHBAIIHS,
JIMYHOCTHBIE HMHTEPECHI, TOTOBHOCTh K y4eOHO-IO3HABATEJIbHOM M HAy4yHOW JAEATEIbHOCTH),
[IEHHOCTHBIE OPHEHTALMU CTYJICHTOB (JyXOBHO-HPaBCTBEHHBIE, MPOQECCHOHATbHBIE U [Ip.).
Kputepun m moxasarenu ypoBHS BOCIUTAHHOCTH CTyneHTa. llcuxomormueckue ocoOEHHOCTH
BOCIIUTAHUS CTYJEHTOB U POJIb CTYJEHUYECKUX TPYIII.

TEMA 4. Bocintanue 1 00y4eHue B IEeJIOCTHOM IEJAaroru4eckom npoiecce
BbICIIEH HIKOJIbI

[legarornyeckoe MPOEKTHUPOBAaHHUE M TMEJArorMYecKUe TEXHOJOTUU. OTanbl U (GopMbl
Nearoruueckoro npoektupoBanusd. Kimaccnpukanus TeXHONOrui 0OydeHUs! BBICHICH IIKOJBI.
WuTencudukamnus o0yueHust 1 npobieMHoe oOyueHue. AKTUBHOe oOyueHue. JlenoBast urpa Kak
dbopMa aKTUBHOTO OOyYeHHs. DBPHCTUYECKHE TEXHOJOTHH OOydeHus. TexHomoruu
paszBuBatoniero  odyuenus. HMHbopmanuonHsle TexHosorun oOydeHusa. TexHomoruu
JUCTaHIIMOHHOTO oOpa3oBaHusA. OCHOBBI MOATOTOBKM JIEKIHMOHHBIX KypcoB. (OCHOBBI
KOMMYHUKaTUBHOM KyJbTyphbl niearora. Ilegarornueckass KOMMYH MKalMst

3. METOJIMYECKUE PEKOMEHJIALIMU I10 ITPOBEJIEHUIO
[IPAKTUYECKHUX 3AHSTUA

O,I[HI/IM 13 OCHOBHBIX BHI0OB ay,Z[PITopHofI pa6OTBI O6y‘la}0HII/IXCH ABJIAIOTCA IMPAKTHYCCKUC
3aHsaTus. [lpakTuueckue 3aHATHS — 3TO METOJ PENPOAYKTUBHOIO 00yueHHUs, oOecrneurnBaromuii
CBA3b TEOPUH M NPAKTUKH, COJACHCTBYIOIIMN BHIPAOOTKE Yy CTYJAEHTOB YMEHUH U HaBBIKOB
HpI/IMCHeHI/ISI 3HaHI/II71, HOqueHHBIX Ha JICKIIUN U B XO€ CaMOCTOﬂTeHBHOfI pa6OTBI.

[IpoBoauMBIE MOJA PYKOBOACTBOM IpeHoAaBaTeis, MPAKTUYECKUE 3aHSITUS HAMPABICHBI HA
yriIyOJICHHEe HayYHO-TCOPETUYCCKUX 3HAHUW M OBJIaJICHUE OINPEIACICHHBIMH METOJaMH PaOOTHI
I10 JUCHUIIIINHE. OHI/I TAKXEC ITIO3BOJIAKOT OcyH_[eCTBJISITB KOHTpOJIb Hpenoz{aBaTeneM
IIOATOTOBJICHHOCTHU CTyz[eHTOB, Saerl'IJ'ICHI/ISI I/ISyIICHHOFO MaTepI/Iana, paSBI/ITI/Iil HABBIKOB
MOJATOTOBKHM COOOIEHUHN, TPUOOPETEHHUSI OMbITA YCTHBIX MYyOJMUYHBIX BBICTYIUICHUH, BEACHUS
)II/ICKYCCI/II/I, aprMeHTaIII/II/I U 3aIIUTHI BBIIBUT'ACMBIX HOHO)KCHHﬁ.

[TpakTiueckue 3aHATHS MPEJCTABISIIOT COOOH, Kak MPaBWIIO, 3aHATUS TI0 PEIICHHIO
Pa3MUYHBIX TPUKIATHBIX 3aJaHUH, 06pa3ubl KOTOPBIX ObLIM JaHBI Ha JEKIUSIX. B urore y
Ka)/10T0 00y4aroImerocs J0JKeH ObITh BRIpaOOTaH onpeaeneHHbIH MpoQecCHOHATBHBIN MOAX0/]
K peHleHI/IIO KaXXa0ro 3agaHusa U I/IHTyI/IHI/ISI. OT6I/Ipa$I CI/ICTeMy yl'[pa)KHeHI/II‘/'I 58 BaJIaHI/Iﬁ JJIs
HpaKTI/I‘IeCKOFO 3aHATHA, HpeHOJIaBaTeJ'II) JOJIXKCH CTpeMI/ITI)CSI K TOMy, IITO61)I 9TO AaBaJjio



LIEJIOCTHOE MPEACTaBICHUE O MPEIMETE U METOAAX M3y4yaeMOil HayKu, IPUUYEM METOAMYECKas
(YHKLHS BBICTYIIAET 3[1€Ch B KAUECTBE BEAYLICH.

[IpakTHueckoe 3aHATHE MpeArnojaracT CBOOOJHBIN, JUCKYCCHOHHBIH OOMEH MHEHUSMH II0
n30bpanHoii Tematuke. OH HauWHAETCd CO BCTYHNHUTEIBHOI'O CJOBAa IPENojaBaTens,
(GopMyIHPYIOIIEro LEb 3aHATUS U XapaKTePU3YIOLIEro ero OCHOBHYIO MPOOJeMaTHKY. 3aTeM,
KaK TMpaBHJIO, 3acilylInBaeTcs coobmieHue crynenta. O0cykieHne cooOIEeHHs] COBMEIAETCs C
paccCMOTpeHHEeM HaME4YeHHbIX BompocoB. IloompsieTcs BBIIABMXKEHHE U 0OCYXACHHE
anbTEpHATUBHBIX MHEHHMI. B 3aKkiIOUMTENBHOM CJOBE IIpeNnojaaBaTelb IMOABOAUT HTOTU
00CYXICHHUS 1 OOBSABIISIET OLIEHKH BBICTYNABIINM CTYIEHTAM.

ITpu moAroToBKE K NPAKTUYECKUM 3aHATHUSAM CTYACHTBI UMEIOT BO3MOXKHOCTh BOCTIOJIb30BAThCS
KOHCYJIbTallUsIMH TpernoaaBatens. [I[pumepHas TeMaTuka coOOIIEHHUN, BOIPOCOB AJIsl 00CYKICHUS
MpHUBEIeHa B HACTOSIIIUX peKOMeHJanusax. Kpome yKa3aHHBIX TeM CTyJEHTHl BIIpaBe 10
COIJIACOBAHUIO C MPETOAaBaTelIeM BBIOMPATh U APYTHE HHTEPECYIOUIHE UX TEMBI.

KauectBo yueOGHONH pabOThl CTyAEHTOB IPEIOJABATEIb OLIEHUBAET, BHICTABIISSL B paboOdMii
KYpHaJ TEKyIIHUe OLIEHKH, IIPU 3TOM CTYyAECHT UMEET IPaBO 03HAKOMUTHCS C HUMH.

TEMA 1. O01mue 0CHOBBI IeJAarOrMKM BbICIIEH IIKOJIbI

Bonpocur:

1. IlpuBenute mnpuMepbl 3HAYMMOCTH CHUCTEeMbl OOpa3oBaHHS B COLMAIBHOM U
SKOHOMHUYECKOM Pa3BUTHH.

2. HazoBute camble BIUSTEIbHbIE MEXAYHAPOIHbIE OPraHU3allMH, OKA3bIBAIOIINE BIUSIHNUE HA
o0Opa3oBaHHE U JaiiTe UM KPaTKyI0 XapaKTepUCTUKY .

3. Jlaiite kpaTKyto xapaktepuctuky Jluccabonckoit, CopooHckoit 1 bomoHcko# neknapariuid.
4. TIpoGyiiemMa eIMHCTBA M IICJIOCTHOCTH MHUPOBOTO 00pa3oBaTelbHOTO IpocTpaHcTBa. O0meMu-
POBBIE TEH/ICHLIMH PAa3BUTHS COBPEMEHHOM MeAaroruueckoi HayKu.
5. CymHocTHas U GyHKIIMOHANIbHAS XapaKTePUCTUKA MeJaroruki Kak HayKH.
6. Onpenenenue npeaMeTa NeJaroruky BoIicIel KoJbl. Ee OCHOBHBIE KaTErOpUU.
7 CucrtemMa aHTPOIOJOTHYECKHX HAyK U MECTO B Hel memaroruku. [Ipobiema muaneKTUdecKou
B3aMMOCBSI3U NIE€JarOTUKU U TICUXOJIOTUH.
8. [TpuHIUIIBI U METObI IEJATOTUYECKOT'0 UCCIEIOBAHUSI.
9. CoBpeMeHHas cucTeMa 00pa3oBaHUs: IEMOKpaTHUECKUEe peoOpa3oBaHusi, MOJIEIH 00pa3oBa-
HUSI, OCHOBHBIC TCH/ICHIINH Pa3BUTHSL.
10. 3axon Poccwuiickoit @enepanun o cucteme oopazoBaHnun. PakTopsl €€
pa3BUTHSL.
11. OcobenHocTu cucTeMbl 00pa3oBaHus Ha pa3HbIX 3Tanax ucropuu Poccun. JlookTsOpeckuii u
MIOCJIEOKTSOPBCKUNA IEPUO/IBI.

TEMA 2. IlpennonaBanue u Hay4YHasi padoTa B By3e.
Bonpocui:
1. ®opmsbl U 3Tanbl NEAArOTUYECKOr0 MPOEKTUPOBAHUS.
2. IIpoexkTrpoBaHue COAECPKAHUS JEKIIMOHHBIX KYPCOB.
3. CTpyKTypUpOBaHHE TEKCTA JEKIUH.
4. CyumHOCTb, IPHUHIUIIBI MTPOCKTUPOBAHUS M TEHACHIIMM PAa3BUTHs COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHII.
5. Ileparorudeckuii akT KaK OpraHU3alMOHHO-YIIPABIEHYECKas! 1€ TENbHOCTb.
6. Camoco3HaHue neJjarora U CTpyKTypa MneJarorndyeckoi 1esiTeIbHOCTH.
7. I[legarornyeckue CoOCOOHOCTH U MEAAroTHYeCcKOe MacTEPCTBO MPEIOaBATENs BBHICIICH IIKOJIBI.
8. O0miee MoHATHE O TUIAKTUKE U TUIAKTHUYECKON CHUCTEME.
9. AKTyanbHbIE TPOOIEMBbI COBPEMEHHOMN JAMTAKTUKU BBICIICH IIKOJIBI.
10. [IpoBeauTe TUCKYCCHIO U OOCYAUTE OJIHY U3 CIEIYIOLIUX MPoOIeM:
— Kak MmoznepHusupoBars Beicuiee oopasoBanue B Poccun?
— KakuM OBITH COBPEMEHHOMY By30BCKOMY y4EOHHKY?



— Kak npodeccuonanbHo pean3oBath ce0sl B yCIOBUSX M1€1arOrMYeCKUX HHHOBALWN?
— Kak cTuMynupoBaTh HpaBCTBEHHOE CAaMOPAa3BUTHUE Y CTYJEHTOB?

IIpu sTOM pazbeiitech Ha MATh KOoMaH[. Kakmas M3 KOMaH] JIOJDKHA aKTHBHO HCIIOJIb30BaTh
OJIMH U3 O0OLIEMETOI0JOTHYECKUX MPUHIIMIIOB: aKCHOJIOTUYECKUM, KyJIbTypOJOTHYECKUM, aHTPO-
ITOJIOTMYECKUI, CHHEPI € THYECKUM, TE€PMEHEBTUYECKHIA.

TEMA 3. Ilcuxos0rusi BbICIIeH HIKOJIbI
Bonpocul:
1. XapakTepucTuka TPaJUIIMOHHBIX M MHHOBAIIMOHHBIX MOJAXOAOB K MpOOIeMe BOCIUTAHUS U
Pa3BUTHS JTUYHOCTH.
2. 3HaveHHe HACIIEICTBEHHOCTH B POPMHUPOBAHUY JINIHOCTH.
3. CymHocTb conanu3aniu u ee craguu. GakTopsl coruanu3aniui 1 GOpMUPOBAHUS JIUUYHOCTH.
4. PazBuTHe U BocIMTaHKe. J{[MarHOCTHKA Pa3BUTHUS.
5. CamoBocnMTaHuE B CTPYKTYype Mpoliecca (GOpMUPOBAHUS TUUHOCTH.
6. O6ocHOBaHME HEOOXOIUMOCTH aKMEOJOIMYECKOI0 MOAX0/a K ONpeAeIeHUI0 U (popMupoBa-
HUIO JIMYHOCTH CHEIUAJINCTA.
7. CTyAeHT Kak cyObeKT yueOHOM JesITebHOCTH.
8. Bo3pacTHble U MHIUBUAYaJIbHBIE 0COOCHHOCTH PAa3BUTHUS CTYACHTA.
9. Ilcuxomnoro-neaarornyeckiue 0COOEHHOCTH OJaPEHHBIX CTYICHTOB.
10. AkcuorpaMMa JM4YHOCTH CTYICHTA.
11. Conepxanue noustus «bazoBas KynbTypa TM4HOCTH». OCHOBHbBIE HAIIPaBJIE€HUS BOCIIMTAHUS
JIUYHOCTH.
12. ®unocodcko-MUPOBO33pPEHUECKAsT MOATOTOBKA CTYJICHTOB (CYIIHOCTh, Ha3Ha4YeHHUE, (PYHK-
LU MUPOBO33PEHUS; OCHOBHBIC MyTH U CpeacTBa (OPMHUPOBAHMS HAYYHOI'O MHPOBO33PEHUS;
BOCHHTATENbHAs (QYyHKIHS PEJIUTHH. . ).
13. I'pasxxmaHCKOE BOCIIUTaHUE B cucTeMe GOpMUPOBaHUs 6a30BON KYJIbTYpPHI
JUYHOCTH (1IeJIb U COZIep KaHME TPAXKIAHCKOTO BOCIIUTAHUS CTYJI€HTOB; MaTPHOTUYECKOE BOCIIH-
TaHue; GopMHUpPOBaHUE KYJIbTYpPbl MEXHAIIMOHATHHOTO OOIIEHHUS; IPAaBOBOE BOCIIUTAHUE. ..).
14. ®opMupoBaHUE OCHOB HPABCTBEHHOM KYJBTYpPhl JIMUHOCTU (COAEp>KaHUE M METO/bl HpaB-
CTBEHHOT'O BOCIHUTAHMS; KPUTEPUU HPABCTBEHHOW BOCIUTAHHOCTH; BOCHHMTAHHWE T'yMaHHOCTH;
9KOJIOTMYECKasl KyJIbTypa CTyACHTOB...).
15. TpynoBoe Bocnutanue u npogeccuoHanbHasi OpUEHTAIUs CTYICHTOB (3a]a4M U COJIepIKaHue
TPYJOBOTO BOCIUTAHUS; NEAArOrHYeCcKue yCIOBUSI OpTraHU3al[MU TPYIOBOTO BOCIMUTAHUS; MPO-
(beccuoHabHas OpueHTaLus; POPMUPOBAHUE OCHOB SKOHOMHUYECKOM KyJIbTYphl CTYAE€HTOB.. ).
16. ®opMupoBaHHE ICTETUUECKON KYJBTYphl CTYIAEHTOB (IIOHATHE 00 3CTETUYECKOM KyJIbType
JUYHOCTH; (POPMHUPOBAHUE ICTETUUECKON KYJIBTYpPbI CPEICTBAMH UCKYCCTBA...).
17. Bociutanue (pU3N4ECKON KyJIbTYypbl CTYJEHTOB (3aJ1a4l U COAEp KaHUE BOCHUTAHUS (QU3U-
4eCKOH KyJIbTYpbl; OCHOBHBIE CPEJCTBAa BOCIUTAHMUA (Pu3MUecKOH KyIbTypbl; (uznyeckue u
HPABCTBEHHBIE ACIIEKThI AHTUAJIKOTOJIbHOI'O U aHTUHUKOTUHOBOT'O BOCIIUTAHHUS. .. ).
18. AHanu3 CTPYKTYpPhI CTYIEHYECKOTO KOJJIEKTHUBA.
19. OcHOBHBIE BOIIPOCH! OPraHU3aLMU CTYIE€HUYECKOr0 KOJUIEKTUBA.
20. Axamemudeckas rpymnma Kak CyObeKT BOCITUTaAHHS.

TEMA 4. Bocnutanue v 00y4eHue B IeJIOCTHOM NeIaroru4eckom npouecce

BbICIIEH HIKOJIbI

Bonpocul:

1. CymHOCTb, CTPYKTYpa U ABMXKYIIME CUIIBI IpOIiecca 00yUYeHUsI.

2. CucremaTHKa MeJarorn4ecKuX 3aKOHOMEPHOCTEHN, MPUHIIUIIOB U ITPABHJIL.

3. IlpuHuMnb 00yyeHs: KaKk OCHOBHOM OPHEHTHUD B NPENOaBaTeIbCKON 1EATEIbHOCTH.

4. OBpucTHYECKHE METOABI TEHEPUPOBAHUS HOBBIX UICH.

5. OnTuManbeHBIN BEIOOP METOA0B 00yUEHUS MPETOAaBATEIEM BBICIICH IIIKOJIBI.

6. [ToHATHSA «TEOPUSI» U KTEXHOJIOTUM) 00YUECHMUSL.



7. UnTencudukaius o0ydeHus 1 npobieMHoe 00yueHne. DBpUCTUUECKUE TEXHOIOTUU O0YUYECHHUSL.
8. AktuBHOe oOydeHwue. [lenoBas urpa kak popmMa akTUBHOTO OOyUYCHHUSI.

9. JINYHOCTHO-OpPUEHTHPOBAHHOE 00yYEHHE.

10. TexHosoruu pazsuBaroiiero ooyuenus. luddepenunporannoe oOydeHue.

11. KoMIIeTeHTHOCTHO-OPUEHTUPOBAHHOE O0yUCHHUE.

12. InpopManimoHHbIE TEXHOJIOTUN 00yUYEHHS U TEXHOJIOTHH JUCTAHIIMOHHOTO 00pa30oBaHMUsL.
13. Pons 1 MecTo siekiuu B By3e. CTpyKTypa JIEKIIMOHHOTO 3aHATUS U OLIEHKA €ro KauecTBa.

14. Pa3zButue NeKIHOHHON GOPMBI B CUCTEME BY30BCKOTO 00yUEHHUSI.

15. CemuHapckue U IpakTUYECKHe 3aHATUS B BbICcIIeH 1mKoje. CeMuHap Kak B3auMOJIEHCTBUE U
0011IeHNEe YYaCTHUKOB.

16. CamocTosiTenbHasi paboTa CTyICHTOB KaK Pa3BUTHE M CAMOOPTaHU3AIIN S TMYHOCTH 00yJIaeMBbIX.
17. TIpoekTHO-TBOpUECKas AEITEIHHOCTh CTYACHTOB.

18. OCcHOBBI NeJarOrMYeCKOro KOHTPOJIS B BBICIIEH IIKOJIE.

19. CymHocTh U COBpEMEHHasl CUCTEMA BOCIIUTAHUS CTY/IEHTOB B BY3€.

20. Ctiiiu negaroruyeckoro O0IIEeHNs M UX TEXHOJIOTHYECKas XapaKTepUCTUKA.

21. JImanor ¥ MOHOJIOT B IeAarorudeckom OOIIEeHHH.

22. CozmepxaHue U CTPYKTypa NeAaroruaeckoro o0meHus.

23. OcoOeHHOCTH eIaroTuYeCcKoro OOIICHHS B BY3e.

4. KOHTPOJIbHBIE BOITPOCHI ITO COAEPKAHUIO JTUCHUITIIMHDBI

[Tegaroruka BbICIIEH MIKOJIBI: OCHOBHBIE TIOHATUS U UCTOPHS CTAHOBJICHMSL.

OO0bexT, npeaMeT MeJaroruky, 3aa4 U KaTeropuajibHbIM anmnapar neJaroruku.

CBs13b NEJarOTUKU C IPYTUMU HayKamH.

MeTo/1010rnYeCKre OCHOBBI I1€1arOTUKH.

[TonsiTne «comepxanue oOpazoBanus». TpeOoBaHUS K COAEPKaHIIO 00pa30BaHMS B BBICIICH
HIKOJIE.

6. Baxueiimme o0OBEKTUBHbIE U CYOBEKTHBHBIE (AKTOPBI, BIMSIOIIME Ha pa3paboTKy
cojiepKaHusi 00pa3oBaHUs.

7. MexXnpeaMeTHbIE CBA3U U KOOIIEPALMH IIPENoJaBaTeNeil.

8. BocnuraTtenbHOE NPOCTPAHCTBO BY3a.

9. OCHOBHBIE METO/Ibl BOCTIUTAHUS.

10. ITpouecc BocniuTaHus B By3e.

11. Texuonoruu, MeToabl U (GOPMBI OPTaHU3AIMHN 00YUYESHHS B BBICIIEH IIKOJIE.

12. Metononoruueckue, CTpaTeruHuecKue, TAKTHUECKUE TEXHOJIOTUN 00YUIEHUSI.

13. CymHocTb 00y4eHHsI U €r0 MECTO B CTPYKTYpE LIEJIOCTHOIO IIEAArOTHYECKOro MpoLecca.

14. dynpgamenTtanuzanus oOpa3oBaHUs B BHICIIEH IIKOJIE.

15. T'ymanu3zanus 1 ryMaHuTapHu3alys o0Opa30BaHUs B BBICIICH IIKOJIE.

16. MHTerpanuoHHbIe IPOLECCH B COBPEMEHHOM 00pa30BaHUH.

17. BocnurtartenbHast KOMIIOHEHTA B TPO(ecCHOHAIBHOM 00pa30BaHUU.

18. MndopmaTtuzanus o6pa3oBaTebHOrO Mpolecca.

19. IlonssTue MupoBOro 0Opa3OBATENBHOTO MpocTpaHCcTBA. [Ipobiema riobanuzamyn
oOpazoBaHwUs.

20. TennmeHuuu pa3BUTHSI MUPOBOTO 00Pa30BATENLHOTO MPOCTPAHCTBA.

21. AktyanbHOCTb yuactus Poccuu B G0JIOHCKOM IpoIiecce.

22. TIpobGnembl M 3aJ1auM BBICIICH ITKOJIBI POCCHY B CBSI3M ¢ BXOXKJICHHEM B OOJIOHCKHIA TIPOTIECC.
23. llenu COBPEMEHHOTO BBICILIETO OOPa30BaHHUS.

24. denepasbHble TOCYNApCTBEHHbIE 0Opa3oBaTeNbHbIE CTAHIAPTHl BBICIIETO O0Opa30BaHUS.
Crpykrypa OIIOII.

25. TlpuHnumnel 00yueHHsI KaK OCHOBHOW OPHUEHTHP B MPENOIaBaTEeIbCKON AATETbHOCTH.

26. Metoabl 00y4yeHUs B BBICIIEH IIKOJIE.

27. CTpyKTypa Me1aroruieckoi 1eareaIbHOCTH.

DN AW~



28. Ilemarornyeckuil akT Kak OpraHU3alMOHHO-YIIPABICHYECKAS 1EATEIbHOCTD.

29. Camoco3HaHue nefarora 1 CTpyKTypa MeJarorudeckom AesiTeIbHOCTH.

30. Ilemarormveckue CHOCOOHOCTH W MEJArOru4eckoe MacTEepPCTBO TMPEINOoJaBaTeNsl BbICIICH
LIKOJIBIL.

31. Ilcuxonoro-negarornyeckas KOMIIETEHTHOCTb IIPEIIOIaBaTENs By3a.

32. XapakTepuCTHKa JIeATeJIbHOCTH MPENO01aBaTelsl BHICIIEH KO

33. JImpmakThKa BBICIIICH IITKOJIE.

34. JlnpakTuka U neJjarornueckoe MacTepcTBO MPENOJaBaTeNsl BHICIIEH IIKOIbI

35. ®opmbl OpraHu3aly y4eOHOro npoiecca B BbICIIEH HIKOJIE.

36. Jlexuusa. Cemunapckue U nmpaktuueckue 3ansartus B BILI.

37. CamocrosiTenbHast paboTa CTyIEHTOB KaK pa3BUTHE M CAMOOPraHU3aIsl THYHOCTH 00y4aeMbIX.
38. Opranuzanys caMOCTOSITEIIBHOM PaOOTHI CTYJICHTOB B BY3€.

39. OcHOBBI IEAArOrMYECKOro KOHTPOJIS B BBICIIEH IIKOJIE.

40. AKTHBHBIE METO/IbI 00YUYEHUS.

41. TexHoyOrMM AUCTAHLIMOHHOIO 00Opa3oBaHUS.

42. MeHeIKMEHT KauecTBa BhICIIETO 0Opa30BaHusl.

43. Ilcuxonorus npogeccuoHalIbHOTO 00pa30BaHMUS.

44. Tlcuxonorudeckue OCHOBHI MPO(ECCHOHATBHOTO CaMOOTIPEIEICHUS.

45. Tlcuxomoruueckasi KOPPEKUUs IJMYHOCTU CTYICHTa IPU KOMIIPOMHCCHOM BBIOOpE podheccui.
46. OcoOeHHOCTH pa3BUTHS JIUYHOCTHU CTYAEHTA.

47. Tunonorus JMYHOCTU CTYIECHTA U IPENOAABATEIIS.

48. Ilcuxon0ro-ne1arornyeckoe N3y4yeHue JIMYHOCTH CTyICHTa.

49. XapakTepucTHKa 0COOCHHOCTEH COBPEMEHHOTO CTYICHTA BY3a.

50. IIpobnema popMupoBaHUs TUYHOCTU B 0A30BBIX MICUXOIOTHIECKIX TEOPHUSIX.

51. Pa3BuTHe KOMNETEHIIMN MHAUBHUAA B CTAPIIEM MOAPOCTKOBOM U FOHOIIIECKOM BO3pacTe.
52. O6mue n guddepeHnnanbHbIe 3aKOHOMEPHOCTH BO3PACTHOTO Pa3BUTHS (B SMOIIMOHATLHOM,
BOJICBOM M MHTEIUICKTYaTbHOU cdepax).

53. Bys3 kak comnuanusupyromas cpeaa u chepa caMoakTyanu3aluy.

54. CTunu megaroru4eckoro OOmeHusI.

55. MoHoJOT ¥ JUajor B MeJarornyeckoM OOIIeHNH.

56. ConepkaHue U CTPYKTypa MeJaroruaeckoro OOIIeHNUSI.

57. OcobGeHHOCTH MeJarornyeckoro o0IIeH s B By3e.

5. TEMATUKA COOBIIEHII
[lemaroruka BbICIIEH MIKOJIBI: OCHOBHBIE IMOHATUS U UCTOPHS CTAHOBIICHHUSI.
CoBpemeHHbIe 00pa30BaTeIbHbIE APAIUTMBbI.
OcHoBHBIE HanpaBiieHUs pehOpPMUPOBAHUS POCCUNHCKOMN BBICHIEH LIKOJIBI.
OTKpBITOE U TUCTAHIIMOHHOE 0Opa3oBaHHUeE.
PasBuTtre poccuiickoro 3aKOHOAATEILCTBA B 00JIACTH 00pa30BaHuUs.
. 3akoHomarenbHast 0a3a BBICIIETO U MOCIEBY30BCKOI0 MPOGECCHOHANTBHOTO 00pa30BaHuUs B
Poccun.
7. HopwmatuBHas 6a3a poOCCHICKOMN BBICIICH IITKOJIBI
8. T'mob6anuzamus Beiciiero oopa3zoBanus B EBpore: mpea0010HCKUI EPHOT.
9. bBosoHCKHMII poliecc HHTErpaIy BbIcIero oOpa3oBanus B EBpore.
10. AktyanbHOCTh yuactus Poccuu B 60JIOHCKOM Iporiecce
11. TIpobGaemsbl ¥ 3a/1auu BICIICH IIKOJBI POCCHU B CBSI3M € BXOXK/JICHHEM B OOJIOHCKHI TIPOTIECC.
12. IlporpamMmMa MoaepHM3alMU BhICIIEro oopazoBanus Poccuu e€ peanuszanms.
13. TlonsTue, GyHKIIMN U OCHOBHBIC KATETOPUU AUIAKTHKH, TUTAKTHKA BBICIICH IIKOJIBI.
14. TlpuHnumnel 06y4yeHHsI KaKk OCHOBHOM OPUEHTHP B MPENOJaBaTeNIbCKON AESITENbHOCTH.
15. Llenu cOBpeMEHHOT0 BBICIIETO 0Opa30BaHUSI.
16. MHoroMepHsIii NOAX0] K KJIacCU(PUKALIMIK METO10B 00yU€HHU s, BOCIIUTAHUS JIUYHOCTH.
17. CyuHoCTb U T€HE3HC MeIaroruieckoro O0meHus.
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18. Bocnuranue TyXOBHO-HPaBCTBEHHOW U 3I0POBOM JTUYHOCTH.

19. Bocnuranue naTpuoTU3Ma U IPakJIaHCTBEHHOCTHU CTY/IE€HTOB.

20. BocnuTaHue cTyieHTa KaK KOHKYPEHTOCIIOCOOHOW ¥ TBOPYECKOM JIMYH OCTH.

21. TexHOJIOrHs 3HAKOBO-KOHTEKCTHOTO OOyYCHHMS.

22. MeHeIKMEHT KauyecTBa BBICIIETO 00pa30BaHUSI.

23. Ileparormyeckue CIOCOOHOCTH U IENAaroruyeckoe MacTepCTBO MpernojaBaTess BbICIIEH
IIKOJIBI.

24. BaxHeiilmme OOBEKTHBHBIE W CYOBCKTHBHBIC (DaKTOpBI, BIUSIONIME Ha pa3pabdOTKy
cojiepKaHusi 00pa3oBaHUs.

25. Ileparormdeckuil akT Kak OpraHU3alMOHHO-YIIPaBIEHYECKas A€SITEIbHOCTb.

26. Ilonsatue «coaepkaHue 0Opa3oBaHUMY.

27. BaxHeillme OOBEKTUBHBIE U CYOBEKTHBHBIE (DAaKTOpbI, BIUSIOUIME Ha pa3paboTKy
conep>kanus oOpa3zoBaHus. TpeOoBaHuUs K coJep:KaHUI0 00pa30BaHUs B BBICIIEH IIIKOJIE.

28. Teopuu popmalibHOr0 U MaTEPUAIBLHOTO 00PA30BaHUSA U UX OJJHOCTOPOHHOCTb.

29. TI'ocynapcTBeHHBIN 00pa3oBaTeNbHbIN CTaHAAPT BHICIIETO 00pa30BaHUsl, €ro CTPYKTypa.

30. IToHsATHE M KPUTEPHUH N1€1arOTUYECKUX TEXHOJIOTHH.

31. Ileparoruyeckue TEXHOJOTUH B TPUALE: «KMETOOJIOTUS-CTPATET USI-TAKTUKAY .

32. MeTo1010THYECKHE TEXHOIOTHH 00yUeHHUS.

33. Crparernueckue TEXHOJIOTHHU: TEXHOJOTHYECKHH MOJXOJ K OpTraHW3alMOHHBIM (opmam
o0yueHus.

34. TakTuuyeckue TEXHOJIOIMU: TEXHOJIOIMUECKHUH MOIX0 K METoAaM 00yUYeHHUsI.

35. TexHoJsorusi KOHTPOJISI 0OpPa30BATEIBLHOTO MPOIECcca.

36. OOmas xapakTepucTuka mpoiecca Bocnutanus. OCHOBHbIE MeTOAbl BocniuTaHus. [Iporecc
BOCIIMTAHUS B BY3€.

37. Kpatkas xapakTepucTHKa CUCTEM MPO(ecCHOHATBHOTO 00pPa30BaHMsI B MUPE.

38. Cuctemaru3zaumsi Mojeliell BBICIIErO U  IOCJEBY30BCKOro oOpaszoBaHusi mo 24
SKOHOMHUYECKH Ppa3BUTHIM CTpaHaMm Mupa. Beienenne 0a30BbIX Mojeneil. BrisiBiaenue
MTO3UTHUBHOTO OIBITA.

39. XapakTepHCTUKa POCCHHCKOM CHCTEMBI BBICHIETO U MOCIEBY30BCKOI0 MPO(eCCHOHATBHOTO
oOpasoBaHusl.

40. AkTtyanbHbIE TPOOJIEMBI BBICIIETO U ITOCIEBY30BCKOI0 MPO(EecCHOHAIBHOTO 00pa30BaHus B
Poccun.

41. Hctopus cTaHOBJIEHHS KOMIIETEHTHOCTHOTO MOIX0/1a B MUPOBOH MeJaroruke.

42. KoMIeTeHTHOCTHBII MOJIX0/1 U KOMIIETEHTHOCTHAs MOJIEJIb CIIEIMAIINCTA.

43. Ananus onpeneneHui NOHITUS «Ka4eCTBO BBICILIETO OOpa30BaHU.

44. VupapineHue KauyecTBOM BbICIIET0 o0Opa3oBaHus. DaxkTOphl, BIUAIOLME HAa KadecTBO
oOpasoBaHus.

45. TexHosorus KOHTPOJIsl 00pa30BaTEIBHOIO IpoIiecca.

46. CymHOCTh M T€HE3HC MeAaroruaeckoro oOmeHusl.

47. I'ymanu3zanus o0ydeHus: Kak OCHOBA MeJaroruyeckoro 00IeHusl.

48. Crwiu negaroruyeckoro oomeHrs. MoHOJIOT U AUAJIOT B Me1aroruueckoM OOIIeHnN

49. ConepxaHue M CTPYKTypa Ieaarorudeckoro oOmieHus. OcoOeHHOCTH MeAaroru4eckoro
0O11IeHUS B By3€

50. OCHOBBI KOMMYHUKAaTUBHOM KYJIBTYpHI I1€1arora.

6. CITNCOK PEKOMEHHYEMOPI JINMTEPATYPBI.
1. OcHoBHas1 JIUTEpaTypa:
Cronspenko, JI.JI. OcHOBBI ICUXOJOTUHU M MENArOrHKHU : yueOHOe mocodue /s By30B /
JL.A. Cronspenko, B.E. Ctonsiperko. — 4-e uzn., nepepad. u gon. — Mocksa : M31aTenbCTBO
Opaiir, 2020. — 134 c. — (Boicuiee o6paszoBanue). — ISBN 978-5-534-09450-3. — Texcr :
anekTpoHHbIi // DBC KOpaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/449844
2. lonoiHUTeIbHAS JIUTEPATYypPA:



http://www.biblio-online.ru/bcode/449844

1. Komxacmmposa, I'. M. Ilemaroruka [DnexTpoHHBIA pecypc| : 4-e u3d., mep. U JIOMm.
VYuebuuk / I'. M. Komxacnuposa. — M. : FOpaiit, 2014. — DBC «IOpaiit».

2. Tlcuxonorus [DnekTpoHHBIN pecypc]| : yueOHUK / mox pea. B. A. Crmactenuna. — M. :
FOpaiit, 2015. — OBC «¥Opaiit».

3. be3ronéna,

I''B. Tlcuxonoro-mnemaroruyeckoe

COMPOBOXJEHUE  MPOQPECCHOHATHLHON

aJlanTaIyy yyanmxcs u cTyaeHToB. Monorpadus [Tekcr] : yuebHOoe mocodue / bestonépa, ['anuna
Banentunosna. — M.: HOY BIIO MIICH, 2008. — 320 c.
4. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn « UHTEepHET»

IIpodeccunonanbunie B

http://www.edu.ru/

ODenepanbHblii mopran «Poccuiickoe odpazoBanue» (peaepanbHble
rOCyJapCTBEHHBIE 00pa30BaTeNbHbBIE CTAHIAPTHI BCEX YPOBHEH )

http://www.mcx.ru/

OdunmanbHbI UHTEPHET-IOPTaT MUHHCTEPCTBA CENLCKOTO XO0351H-
ctBa Poccuiickoit @enepannn

http://ecsocman.hse.ru/

®DenepanbHblii 00pa3oBaTeNbHBIN MOpTal « IKoHOMHKA. CoLMomo-
rusi. MeHEIKMEHT»

www.nlr.ru

Poccuiickas HanoHanbpHas OMOIMOTEKA

WWW.1nion.ru

WHctuTyT HayuyHOH mHGOpMaLuK 1o 00LIeCTBEHHBIM HayKaM

http://vashabnp.info/

buoanorexka HaUNMHAIONIETO MEeAarora

http://www.gumer.info/

bubimoreka ['ymMmep — ryMaHuTapHble HAyKd

http://bibl.rgatu.ru/web

OnekrponHas oubnuoreka PICATY

Wwww.nbmgu.ru

Hayunas 6ubmmorexa MI'Y umenn M.B. Jlomonocosa

http://elibrary.ru/defaultx.asp

Hayunas snexrponnas 6ubnuoreka eLIBRARY.RU

http://www.biblio-online.ru/

OnexrpoHHas oubnuoreunas cucrtema «HOpaitm

http://www.dissercat.com/

OnexrponHas OMOIMOTEKa TUCCePTALH

http://koob.ru/

Ky06 — anexrponHast 6ubnnoTeka

Ca

HUTbI 0UIHAJIbHBIX OPraHUu3aluii

http://www.rosmintrud.ru/

OdunmanbHblii calT MUHHCTEPCTBA TPY/Ia U COLUATBHOM 3aIUTHI
PO

http://mon.gov.ru/

OdunmanbHblii caiiT MuHrcTepcTBa 00pa3oBaHus U Hayku PO

http://www.minfin.ru

OdurmansHblii cailt Munucrepcta puHancos PO

HNudopManiuoHHbIE CIIPABOYHbIC CHCTEMBI

http://www.garant.ru/

I'apant

http://www.consultant.ru/

KoncynprantlIroc
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MeTtoauueckue yka3aHHsl COCTAaBJIEHbI C Y4ETOM TpeOOBaHUH (eiepalbHOTO roCyapCTBEHHOTO
oOpa3oBaTenbHOTO cTaHaapta Bbicimiero ooOpaszoBanus (PI'OC BO) mokxonenus «3++» 1o
HarpasJieHUIO TOAr0ToBKU 35.04.06 « ArpounxeHepus» (kBaaudukaius (CTENEHb) «MarucTpy),
yTBEPXKJACHHOr0 MUHUCTEPCTBOM 00Opa3oBaHus B Hayku Poccuiickoii @enepanuu 26 urons 2017

roga Ne 709; yueOHOTO I1aHA MOATOTOBKA MAaruCTPOB MO HampaBiieHWIO moarotoBku 35.04.06
«ATpOUHKEHEPUSD)

PaspaboTtumk:
p
JOLEeHT Kadeapbl «IKCIayaTalns MallliHHO -TPAKTOPHOTO HaDI((_wL A Ouzeiinnk J1.O.
(momxHOCTB, Kadenpa) ~ (noamucs) (®H0.)

MeTtoauueckue yka3zaHUs PacCMOTPEHBI M YTBEpXKAEHbI Ha 3acemaHun kadenpsl «19» mapra
2025 r., nporokoma Ne 8

%1 ez’ AH. bauypuH
3aB. kadeapoil «DKCIUTyaTalys MAIMHHO-TPAKTOPHOTO MApKay» 4 :

(momkHOCTH, Kadeapa) (moamuce) N (®.1.0.)




OHpGI[CHCHI/Ie U IMTOHATHUEC CUCTCMBbI U €€ 3JICMCHTOB

Cucmema — COBOKYIHOCTb JJIEMEHTOB, SBIAIOMIAsCS OOBEKTOM HCCIEIO0BAHUA,
U3y4eHUsT WM HAOMIOJEHMs. DJIEeMEHTaMHM MOTYT ObITh  (pU3MUECKHEe OOBEKTHI
(obopynoBaHue, MallIWHbBI, TPUOOPHI, 31aHUS U T.I.), SIBJICHUS (HarpeBaHue, OXJIAXKJICHHUE,
CBEYEHHUE, DJIEKTPOMArHeTU3M), NPOLECChl, B TOM YHCIE W TEXHOJIOTrM4yeckue (ymakoBKa,
B3BELIMBAHUE, COPTUPOBAHUE, MOMKA U T.I.). DJIEMEHT CUCTEMBbl - €€ HeJelMMas 4acTh B
paMKax KOHKPETHOTO UCCIEIOBaHUSA, PpPEANM3yIolas KOHKPETHbIE (YHKUHH. DJIEMEHT
CUCTEMBI ONMCBIBAETCS MHOKECTBOM PA3JIMYHBIX XapaKTEPUCTHK, MapaMETPOB, CBI3IMH C
COCETHUMM 3jIeMeHTaMH. CBSI3U MEXIy 3JIEMEHTAMM JEJIal0T CUCTEMY €IMHBIM LIEJIBIM.
ONEeMEHThl OTIMYAKTCS APYr OT Jpyra BBINOJHAEMBIMU (DyHKIUSAMH, COCTOSIHUSIMU,
BXoJaMU H BbIxogamu. J[1000il 3JIeMEHT MOKET paccMaTpuBaThCsl Kak OoJjiee MeJkas
CUCTEMA.

TepMmun «cucrema» MOABWICS B HAYYHOM JMTEpaType NaBHO M SIBISAETCA TAKUM K€
HEONPENEICHHBIM, KaK TEPMHHBI «MHOKECTBO» WJIM «COBOKYMHOCTh». HamOosiee mmpoko
ATOT TEPMHUH MEPBOHAYAIBHO HMCMOJIB30BAICS B MEXaHUKE, IJe 0003HA4Yall MaTepUalbHYIO
CUCTEMY, T.€. COBOKYITHOCTh MaT€pUaIbHBIX TOUEK, TOAYMHEHHBIX ONPECICHHBIM CBA3sM. B
JAIbHENIIEM OHITHE CUCTEMBI OBUIO PACIPOCTPAHEHO HA OMOJOTUYECKHE, SKOHOMHUYECKHE,
TEXHOJIOTUYECKUE U APYTUe OOBEKTHI.

Cucrema- noHsTHe OTHOCUTENIbHOE. HEKOTOpasi COBOKYITHOCTh JIEMEHTOB MOKET OBITh
4acThl0 0OoJee KpPYHHOW CHUCTEMBbI, HEOOJBIION €€ 4YacThl0 WIH pPacCMAaTPUBATHCS
CaMOCTOSITEJIBHO, HE 3aBUCUMO OT OKpYXXaroUlero Mupa. ITO 3aBUCUT OT LEIU
uccienoBanus. s ycTaHOBIEHHs CUCTEMBI, c(ephl ee EeUCTBUS HEOOXOIUMO BBISIBUTH €€
rpaHuibl U coctaB. llpW yCTaHOBIEHMM TpaHULl CUCTEMbl BBISBISIIOTCS NPUYUHHO-
CJIEICTBEHHBIE B3AMMOCBSI3H MEK/Y €€ 3JIEMEHTaMHU.

JIns BbIETIEHUSI CUCTEMBI TpEOYETCs ONPEAETUTH:

- LIeJIb, JUISl TOCTHXKEHUSI KOTOpOU (hOpMHUPYETCSl CUCTEMA;

- 00BEKT HCCIEIOBaHUS, COCTOSAIINNA U3 MHOKECTBA JIEMEHTOB, CBSI3aHHBIX C TOYKHU
3pEHUS 1IeNI B €MHOE 1I€JI0€ CUCTEMHBIMU MTPU3HAKAMU;

- CyOBEKT HccieioBaHus, HAOMIOACHUS, 3aKa3unKa, (POPMHUPYIOUIETO CUCTEMY;

- XapaKTEepUCTUKHU BHEIIHEW Cpelbl MO OTHOIICHUIO K CHCTEME U OTPAKEHHE HX
B3aUMOCBS3EH C CUCTEMOM.

[enb GYyHKIIMOHUPOBAHUSA OMpPENENSIeT CUCTEMHBIE MPU3HAKU, C TMOMOIIBIO KOTOPBIX
OMMCBIBAIOTCS 3JIEMEHTHI cUCTeMbl. CHCcTeMa ¢ TOYKHM 3pEHHUS LIeJd €CTh YHOPSI0UYECHHOE
npejacTaBiieHne 00 00beKTe (CYyIIECTBYIOIIEM WM MPOEKTUpyeMoM). Pa3Hbie CyOBEeKTHI, B
3aBHCUMOCTH OT IE€JIM, MOTYT MMETh CBOM IMPEACTABICHUS OO0 3JIEMEHTaX CHUCTEMBI, HX
B3aMMOCBS3SX U CBA34X C BHELIHEN CPEIOH.

Llenb-omo cybvekmuenwlii 00pasz, abCmMpakmuas MoOelb Hecywecmeyruje2o, Ho
JHcenaemMoeo cOCmMosIHUs NPOU3800CMEd, KOMopoe peuuno oOvl 603HUKULYIO NPOOIEMY.

[lenu, KOTOpbIE CTABUT Mepe]] COOON YETOBEK, PEIKO TOCTHKUMBI TOJIBKO 3a CUET €ro
COOCTBEHHBIX BO3MOJKHOCTEH, WJIM BO3MOXKHOCTEH MPOU3BOJACTBA, K KOTOPOMY OH
MPUYACTEH.

CredueHne OOCTOATENBCTB, XapaKTEPU3YIOIIEECSd PA3IUIUEM MEXIy He0OXOIUMBIM
(>kemaeMbIM) M CYIIECTBYIOIIMM, HAa3bIBACTCA NpoOAEeMOU, UMU HNPOOJIEeMHOU cumyayueu.



[Ipo61eMHOCTh CYIIECTBYIOMIETO MOJIOKEHHUS, B YACTHOCTH C MPOU3BOJICTBOM MPOIYKITUH,
OCO3HAETCSI B HECKOJIBKO CTaIui: Om CMYMHO20 OWyUleHusi, 4mo «4mo-mo He Maky, K
OCO3HAHUIO NOMPEeOHOCMU, 3ameM BblA8NIeHUI0 NPOOaeMbl U, HAKOHeY, K (hopMyIuposKe yeiu.

Bces mocnenyromiasi  1eITENbHOCTh, CIIOCOOCTBYIOIIASl PEHICHUIO ATOM MPOOJIEMBI,
HaIlpaBJICHa Ha JIOCTKCHHE MOCTABICHHOM IeM. DTa ACATEIbHOCTh HampapiieHa Ha 0TOOP
M3 OKpyXXaroled cpeapl dSJIEMEHTOB, CBOMCTBA KOTOPBIX MOKHO UCIIOJIB30BaTh Ha
JOCTHKEHHUE ITIOCTAaBIICHHOM IENW, W Ha OOBEIMHEHHE OSTHUX DJJIEMEHTOB HaJJIeXKaIuM
00pa3om, T.e. Kak pabOTy MO CO3/TaHUIO TOTO, YTO MbI Ha3bIBAEM CHCTEMOM.

B tabnune 1.1. npuBeaeHbl mpuMepsl Leed U CHUCTEM, MPEIHA3HAYCHHBIX YIS HUX
peanmu3aniuu. COOTBETCTBHME MEXKIY IENSIMH M CUCTeMaMu CHOPMYIUPOBATh JOCTATOYHO
cnokHO. Tak, eciau MEXIy TMEepBbIMU TpeMs IeNsIMH W CcucTeMamMu (GOpMYITUPOBKA
COOTBETCTBUS HE BBI3BIBAET 3aTPYAHEHUM, TO OCTAJIbHBIC JBE II€IM MOTYT UMETh HECKOJIBKO
cucteM, U HaoOopoT. [nsi obecrieueHuss ObICTPOTO MEPEMEUICHUS CEebCKOXO3sIIICTBEHHOMN
OPOAYKIIMKM C TIOJIS B KAuyeCTBE CHUCTEMbl MOXXHO MCIOJIb30BaTh HE TOJBKO TPY30BOM
aBTOMOOWJIb, HO TPAKTOPHBINA IIPHUIIET, KOHTEHHEPOBO3 U T.NI. AHAJIOTMYHO 3BYKOBas
uH(pOpMaLKa MOKET ObITh TIepeiaHa M0 MOOMIBHON paOCTaHIIIH.

Tabauma 1.1. Ilenu u cuCTEMBI

Ne m.o. Iens Cucrema
1 B nipou3BosIbHBI MOMEHT YKa3aTh BpeMsi Yacsl
2 O6ecnedynTh MPOU3BOJICTBO 3€pPHA IIIEHUIIbI CeIbCKOX03SIMCTBEHHOE
ONPEJEIEHHON MacChl MPEINPHUITHE
3 OO0ecneunTs BINCYKY XJ1e0a B 3aJaHHOM [TekapHs
ACCOPTUMEHTE JIJIs1 3HAYUTEITFHOTO KOJIMYECTBA
JIroIeu
4 ObecnieunTs OBICTPOE MEpEMEIIEHUE 3aJaHHOTO I'py30Boii aBTOMOOMIIH
KOJIMYECTBA CEIbCKOXO3SIMCTBEHHON MPOIYKIIMH OT
MOJIsI 1O CKJIaaa
5 [TepenaTs 3ByKOBYIO HH(MOPMAIHIO B TIpEeiax MoOunbHbI# Tenedon
OTIPE/ICTICHHOTO PaifloHa MTHOBEHHO HE3aBHCUMO OT
MeCTa €€ UCTOUHHKA

YHops104eHHOCTh TMPEJCTaBICHUST CyObeKTa €CTh IIeJICHANPABICHHOE BBIJCICHUE
AJIEMEHTOB CHUCTEMBI, YCTAaHOBJIECHUW WX NPHU3HAKOB, B3aUMOCBSI3EH MeEXTy CO00M M C
BHEIIHEW cpenoil. Ilpu BBIENEHUNM CHCTEMBI YYUTBHIBAIOT HauOoyiee CYyIIECTBEHHbBIC
IIPU3HAKH, BCE BTOPOCTEIICHHOE, HECYIIIECTBEHHOE - HCKITFOYASTCHl.

Pemienrie nmpoOiemMbl €CTh TO, UTO 3aIOJHSET MPOMEXYTOK MEXKY CYIIECTBYIOIICH U
KeJaeMou cucTeMaMH. BakHoe 3HaueHue i 4YejoBeKa WMEIOT HarjsiHble, 0Opa3HEIE,
BU3yaJIbHBIC MOJICTH. [[7 HarJISIIHOTO TPEACTaBICHHUS CUCTEMBI €€ M300pakaloT B BHUJIC
«YEPHOTO AIIMKA», BBIACICHHOTO U3 OKPYXKAIOIIEH Cpelbl U UMEIOUIEr0 BXOAbl U BBIXOJBI,
puc.1.1. Ha3Banue «4epHbIil AKUK» 00pa3HO MOIUEPKUBAET IMOJHOE OTCYTCTBHE CBEJICHUM O
BHYTPEHHEM COJICp)KaHUU SIIIUKA: 3a7ar0Tcs, (QUKCHUPYIOTCS, TEPEUUCISIOTCS TOJBKO
BXOJIHBIE WU BBIXOJHBIC CBSI3U CHUCTEMBI CO cpenol. TakoW MOAXO0J, HECMOTPSI Ha €ro
MPOCTOTY W Ha OTCYTCTBUE CBEJICHMH O BHYTPEHHEM CTPYKType CHCTEMBI, YacTo
OKa3bIBaeTCs MOJIE3HBIM.

Cormnocrapisisi BXOJbI U BBIXOJIBI 32 PSiJT MOMEHTOB BPEMEHH, HaXOJSAT TaKUE€ BXOJ/HBIC
napaMmeTpbl X, MPU KOTOPBIX PACCUUTAHHBIC 3HAUCHHS BBIXOJHBIX MapameTpoB Y Iydlle
BCEr0 anmpOKCUMUPYIOT (PaKTUYECKUE 3HAUCHUS BBIXOJIOB.



Cy1HocTh MeTo/1a "UepHOTO SIIMKA" COCTOUT B TOM, YTO IIPU UCCIEAOBAHUN OOBEKTOB
OHM PacCMaTPUBAIOTCS KaK HEIOCTYIHBIN JUIsl HAOIIOACHUS, U3YYEHUS U ONMCAaHUS "depHBIN
SIIMK", IMEIONIMNA OIPEIETICHHBIE BXOAbl M BBIXOJbl. BCIEACTBHE CIOXKHOCTH YCTPOWCTBA
"yepHOTO sIMIMKA", T.e. U3y4aeMOro OOBEKTa, BO3MOXHO JIMIIL HAOJII0JaTh COCTOSHUE
BXOJOB B HEro M COOTBETCTBYIOIIMX UM BBIXOAOB, T.€. U3ydarTh IOBEJICHHE, HE 3HAsl €ro
BHYTPEHHETO yCTPOUCTBA.

Opnako, Kak ObI JETaJTbHO HU H3Y4YaAJIOCh IMOBEJACHUE 'UEPHOTO SAIIUKA", HEIh3s
BBIBECTH OOOCHOBAHHOTO CYXKJIEHUS O €r0 BHYTPEHHEM YCTPOWCTBE, OO OJHUM U TEM XKe
MOBEJICHUEM MOTYT 00J1afiaTh pa3IMuHble OOBEKTHI, & OJTHO M TO K€ COOTHOIICHHE MEXKIY
BXOJaMU M BBIXOJIaMM MOKET B NpeAeiaX HMEIOIUXCS CTaTUCTUYECKUX JaHHBIX
YIOBIETBOPUTEIBHO  OINKCHIBATHCA  HECKOJBKMMHM  Pa3IMYHBIMM  MaTe€MaTUYE€CKUMU
BeIpakeHussMU. C yBennueHreM uncia GakTopoB perpecCHOHHON MOJIENIN OOBIYHO Ma/laeT ee
IOCTOBEpHOCTh. Kak moka3plBaeT MpakTHUKa, yAOBIETBOPUTEIbHBIE MO MOIYUYAIOTCs IPU
OMMUCAaHUU CUTYallUU, B KOTOPOW BBIXOAHOW (haKTOp CYIIECTBEHHO CBSI3aH HE Oojiee ueM C
MSTHIO-IIECTHIO BXOAHBIMH (PAKTOPAMH.

OKpyEarwan
cpena

IneMeHTbl
CHCTEMBI

— = C{_}
3=

CHcTeMa

Puc. 1.1. K NOHATHIO «4€PHOTO SIIHKAY.

Bo MHoOrux ciyyasix JTOCTaTOYHO COAEPKATEIHHOTO CIOBECHOTO OMUCAHUS BXOJOB U
BBIXO/IOB.

OmnwuiieM BXOABI U BBIXOABI CUCTEMBI «TPy30BOM aBTOMOOMIBY). B maHHOM ciydae 3a
BBIXOJI MOXKHO MPUHATH Y1 - T'PY30MOABEMHOCTh aBTOMOOWIS, a TaKXke, Harmpumep, Yo -
3aTpaTbl TOPIOYEr0 Ha EOUHUIYYy MepeBe3eHHON mnpoaykiuu. ChopmMynupoBaB, TakUM
00pa3oM, BBIXOJbI CUCTEMBI, MOKHO MIPUNUTH K BBIBOJY, YTO OHH MOTYT OTHOCHTHCSI KO BCEM
aBTOMOOWJISIM, @ HE TOJbKO K Tpy30BbIM. UTOOBI pa3nuyuuTh aBTOMOOWJIM BOOOIE U
Ipy30Bble aBTOMOOMIIM MOXHO yKa3aTh, YTO TPy30TOJBEMHOCTh JOJKHA OBITh, HAIPUMED,
He MeHbmie 5 T. Eme MoxHO 100aBUTh JOCTATOYHYIO ISl OIPEAENICHHON 30HbI
HKCIUTyaTaluy NpOXOAUMOCTh aBTOMOOMJIS.

B xauecTBe BXOAOB /j1s1 TPY30BOr0 aBTOMOOMIISI 0003HAUYHUM T€ €r0 AJIEMEHTBI, KOTOPhIE
peaHa3HAuYeHBI YISl YIIPaBJICHUS BO BpeMs NBIDKEHUS: X1 - pyJb, X2 , X3 ,X4 - NeJaiu
CLEIUIEHUS, Ta3a U TOpMO3a, Xs - pblUar MEpeKIoYeHusl nepenad, Xe¢ — NepeKIrovaTenu
CUTHAJIM3AI[MM M OCBEIIECHMs, X7 - pydyKa py4yHOro Topmo3a. Heobxoammo ydecTb Takxke
OyKBaJbHBIEC BXOJbI: Xg - JBepU KaOWHBI U Xo -OOpTa IS 3arpy3Kd MPOIYKIIUKM B Ky30B
aBTOMOOMJISL.

JlanbHeHmMii aHaau3 BO3MOXKHBIX BXOJIOB TPY30BOTO aBTOMOOWJIS MOKAa3bIBAET, YTO
BXOJIHO€ BO3JCICTBUE HA HEro OKa3bIBaeT Xio - APYTME€ MAacCaXUpPbl, TUI U KOJIUYECTBO
rpy3a, crnocoObl KPEIrieH!us MOCIEIHETO B Ky30Be.



Oxkpyxawomiasi cpefla TakKXKe OKa3blBa€T BXOJHBIE BO3JCIHCTBUS Ha TIPYy30BOU
aBToMOOWIb. B mepedeHb BXOAOB cienyeT, MOATOMY, 3amucaTh Xii - OKHa U 3epkaia, ¢
MOMOIIBI0 KOTOPBIX BOJMTENb HAOIIOMAET 3a OKpyxkawomieh cpenoir. Ho Torma mosxHO
OTMETHUTh, YTO CBOWCTBA JOPOTH, MO KOTOPOW JBHIKETCA TPy30BOM aBTOMOOWIb, TaKkKe
OKa3bIBAIOT BXOJHOE BO3JIECUCTBHUE: MO PA3HOMY IPUXOAUTCA JEUCTBOBATH BOIUTEIIO IIPU
e3fie mo acaibTy W MO TPYHTOBOM Aopore, B MoJie, N0XKAb, rojionesd, rps3b. Jlobasnsem k
CIIMCKY BXOJIOB Xi2 - MEXaHMYECKOE BO3JECHCTBHE TPYHTAa Ha KoJjeca. Paccyxmas panee,
MOKHO ONPEAECIUTh B Ka4ECTBE BXOJOB CIEAYIOIINE BO3ACUCTBUS BHEIIHEW cpenbl: X3 —
a’pPOJMHAMUYECKOE COMPOTUBIICHUE BO3AYyXa, Xi4 -CHWJIbl WHEPIMHU, BO3HUKAIOIIUE TPHU
TOPMOKEHUM, MTPUUYEM MOCIEAHUE 3aBUCIT KaK OT OKPYXAKLIEH CpeApl, TAK U OT CaAMOIO
TPY30BOT'0 aBTOMOOWIISI M TPYy3a.

PaccmoTpeHHBI NpUMeEp CBUIAETENBCTBYET, YTO OCTPOEHUE MOJIENHN «UYEPHOTO SIINKA»
HE SIBJISICTCS] TPUBHAIILHOM 33/1a4€H, TaK KaK Ha BOMPOC, CKOJIBKO M KaKU€ BXOJbl U BBIXOJIbI
clelyeT BKJIOYaTh B MOJIEJb OTBET HE MPOCT. [ JaBHOW MPUYMHON OOJBLIOTO KOJUYECTBA
BXOJIOB U BBIXOJIOB B MOJENHU «YEPHOTO SILIMKA» SBIIAETCS TO, YTO BCAKAs peajibHAs CUCTEMA
B3aMMOJICUCTBYET C 00BEKTaMU OKPYIKAIOIIEH CpeIbl HEOTPAaHUYCHHBIM YHCIIOM CITOCOOOB.

Paznuuarot oemepmunuposanusie u cmoxacmuiecKue CUCmemul.

B oemepmunuposanuvix cucremax 1efib UCCIAEAOBaHUS MOJHOCTBIO OIpe/esieHa, caMu
DJIEMEHTHI W OTHOLICHHWS MEXKJIy HHMHM UM BHEIIHEH Cpeaod Hu3BeCTHHL. [Ipumepom
JETEPMUHUPOBAHHOM CHUCTEMBI MOXET ObITb, Hampumep, yOopka (pyKkToB Kak
MPOU3BOJICTBEHHO-9KOHOMHYECKAsI CHUCTEMA. DJIEMEHTAMH CHCTEMBI SBJISIOTCS JEPEBbS U
GpyKThl Ha HUX, MNOABE3JAHBIC IyTH, TPAHCIIOPTHBIE CpPEACTBAa, Tapa, YMAaKOBOUHBIM
MaTepuall, KOJUYECTBO COOpIIMKOB U T.M. CylIECTBEHHBIMU CUCTEMHBIMHU MpHU3HAKAMHU
SBJISIIOTCSL  Ka4eCTBO (PPYKTOB, HUX KOJWYECTBO, II€HA Ha pPBIHKE, CE0ECTOUMOCTh
MPOU3BOJICTBA, TOTOJHBIE YCIOBHS, KBanudukanus cOoopumkoB. K HecylecTBeHHBIM
MPU3HAKaAM MOKHO OTHECTH (amMuinu cOOpIMKOB, IBET MaTepuasa, U3 KOTOPOro CAeiaHa
Tapa u T.J.

Cucmembl co cmoxacmuyeckot cmpykmypou He UMEIOT JTMOO0 SICHO BBIPKEHHOM IeNn
WCCIIEIOBaHMS, JTMOO BBHIPAKEHHBIX CYIIECTBEHHBIX AJIEMEHTOB M OTHOIIEHUH MEXKTy HUMHU
(npuznakoB). [logoOHBIE CHCTEMBl BBIIESAIOTCS HA 3Tanax pa3pabOTKH, MPOEKTUPOBAHUS
CJIOKHBIX MPOU3BOJICTB, TEXHOJIOTHYECKUX MPOIIECCOB U 000Dy 0BAHMUS.

CucreMbl pasfensoTCi Ha: ynpasisemvie u Heynpasgisemvie. YPaBICHUE MOKHO
ONPEACIIUTh KaK OpraHU3alUI0 pPa3JIW4YHbIX JIEUCTBUM, NPOLECCOB I JTOCTUKEHUS
HAMEYEHHOM LEIH.

Ynpasnsemvie cucmemvl 00€CTIeUrBAIOT 1I€JICHANIPABIECHHOE (PYHKIIMOHUPOBAHUE TPU
U3MEHSIONIMXCS BHYTPEHHHUX WJIM BHEIIHHUX YCIOBUSAX. YTPAaBIEHUE OCYIIECTBISETCA
YEeJI0BEKOM WJIM CHEHUATbHBIM YCTPOMCTBOM (ISl TeXHUYECKUX cucteMm). K ympasisembim
CHUCTEMaM OTHOCSATCS, HalpuMep, ABM)KCHHE aBTOTPAHCIOPTa, pabdoTa TEXHOJIOTUYECKOUN
JIMHUY WIHA NPETPUATHS B LIETIOM.

Heynpasnaemvie cucmembvl HE o0ecreynBaroT LIEJICHAITPABJIEHHOTO
bynkunonupoBanusi. K HeympaBisieMbIM OTHOCSITCS CTUXUIHBIC SBJICHHS MPUPOJIBI, padoTa
000py0BaHUs MOCTE 0TKA3a, IBUKEHUE BETPA.

I[Ipy paccMOTpeHMH, aHAIM3€ W CHHTE3€ CHUCTEM CYIIECTBYIOT JBa NOAXOJa:
UHOYKMUBHDBIU (KIACCUYeCKUll) U CUCMEMHDBILL.

Hnoykmuenoli TOIXOA TpeArnojiaraeT HM3ydeHHWe CHUCTEMBl IIyTeM Iiepexoja oT



YaCTHOTr'O K OOLIEMY U TaTbHEHUIINI CUHTE3 CUCTEMBI 3a CUET CIUSHUSA €€ KOMIIOHEHTOB.

CucmemHuiti n00X00 TPENINonaraeT mepexo/i OT 00IIEero K 4aCTHOMY TPU BBIIECICHUU
HCCIEAYEMOro 00bEKTa U3 OKPYIKAIOIIEH Cpebl IPU €IMHOMN LEIH.

CTpyKTypy CHCTEMBI MOKHO H3y4aThb HMCXOJs M3 COCTaBa OTACJIbHBIX MOJCHCTEM
(cmpykmypHbsiti n00xX00) WIH IyTeM aHalin3a (QPYHKIMOHUPOBAHUS OTICIIbHBIX CBOWCTB,
MO3BOJISIONIMX JOCTUYb 3aJJaHHOM 11eTH () YHKYUOHANbHBII NOOX00).

CmpykmypHuill n00X00 TO3BOJISET BbIIEIUTh COCTAaB 3JEMEHTOB CHUCTEMBbl U CBSI3U
mexy HuMmu. Hanbonee obiiee onucaHue CTpyKTypbl - TOIIOJIOTMYECKOE ONMCcaHue Ha Oaze
Teopuu ceTeit u rpados.

Cmpykmypa cucmemvi- COBOKYITHOCTb CBSI3€d MEXIy DJJIEMEHTAMH CHCTEMBI,
oTpakaromass ux B3aumojielictBue. CTpyKTypa CHCTEMBI MOXET H3y4aThCs C Pa3HBIX
NO3ULIUN- U3BHE (COCTaBa OTJEIbHBIX 3JIEMEHTOB CHUCTEMbl U OTHOILIEHUN MEXAY HUMH) U
W3HYTpH (TIPH aHAJIM3€ CBOMCTB CUCTEMBI, IPUBOIALINX K HAMEUeHHOM 11enn). CBA3U MEexXTy
AJIEMEHTaMH, OINpPENCNSIONIME CUCTEMY, MOTYT OBbITb ycmouyugvie, Heycmouiussle,
cmamucmuyeckuy yCmoundusoie.

Yemoiiuusvle  cés3u  CymIECTBYIOT —IOCTOSSHHO B TE€UEHUE PaccMaTpUBAEMOTO
IPOMEKYTKA BPEMEHU WJIM BO3HUKAIOT PETYJISIPHO.

Heycmoiiuugvie ces3u BOZHUKAIOT PEAKO, OT CIydas K CIydaro.

Cmamucmuuecku ycmouuugvle CBSI3M C TEUEHUEM BpPEMEHHM CTPEMHUTBCS K
OTpPE/ENIEHHBIM 3HAUECHUSM.

CBsSI3M MOTYT ONpPENeNsIThCSI HSKOHOMUYECKUMHU OTHOIIEHUSMH, (U3NYECKUMU WU
COLIMATIbHBIMU 3aKOHAMHU, OTHOIICHUSMHU POACTBA, TMOJIMHEHHOCTH U T.A. OHU MOTYT OBITH
byHKIMOHATBHBIMY, UHPOPMAITMOHHBIMU, TPUIUHHBIMU, JIOTUYECKUMU U T.I.

DYHKYUOHATLHBIL  NOOXO0O paccMaTpuBaeT OTHENbHbIE (PYHKLIHH, aJITOPUTMBI,
MPUBOSAIINE K JOCTUKEHHUIO LIETH.

Xapaxmepucmuku cucmemvl MOTYT OBITh KOJWYECTBEHHbIE M KayeCTBEHHBIE.
KonnyecTBeHHO cucTeMa XapaKTepU3yeTCsl YMCIaMU, BBIPAXKAIOUIMMU OTHOIIEHHE MEXIY
3aJJaHHOM  BEJIMYMHOM  (3TAIOHOM) W  HccaeayemMod  BennunmHoM.  KauecTBeHHbIE
XapaKTePUCTUKU BBIPAKAIOTCS ONMHUCAHUEM TUIIA XOPOIIUH, TUIOX0M, OOJIbIIIe, MEHbIIIE UITH C
MOMOILBIO PA3JIMYHBIX IIKAJ, HAPUMEP METOAaMU SKCIEPTHBIX OLEHOK.

DynxyuoHuposanue cucmemsbl — IposiBIeHNE QYHKINI CUCTEMBI BO BPEMEHH, MEPEXO/
OT OJHOTO COCTOSIHUSA K Jpyromy (IBMXKEHHWE B NPOCTPAHCTBE cocTosHuit). [lpu
UCIIOJIb30BAaHUU CHCTEMbl BaXHO KauecTBO €€ (PyHKIMOHHpOBaHUs. OJUH U TOT K€ 3aKOH
(YHKIIMOHUPOBAHUS MOXET OBITh PEaTU30BaH C TOMOIIBIO PA3IUYHBIX aAJITOPUTMOB.
[Ipomiecc (PyHKIMOHUPOBAHUS MOMXHO paccMaTpuBaTh Kak IOCIEIOBATEIIbHYI0 CMEHY
cocrosiHui, COBOKYIHOCTh BCEX BO3MOXKHBIX 3HAUEHMH COCTOSIHUM CHCTEMBI Ha3bIBAIOT
NPOCMPAHCIMEOM COCMOSHULL CUCTNEMDL.

Bnewnas cpeda- MHOXKECTBO CYLIECTBYIOIIMX BHE CHCTEMbI 3JIEMEHTOB JI00OM
MIPUPO/IbI, OKA3bIBAIOIIUX BIMSHUE HA CHUCTEMY WJIM HaXOISAUIMXCS IOJ €€ BO3/CHCTBHEM.
Buemnsiss cpena omnpenenseT ycloBUsS (PYHKIIMOHMPOBAaHUS CHUCTEMBI TOCPEACTBOM
BO3JICHCTBUA BHEMIHUX (DAaKTOPOB, SBISAIOMIMXCSA JIBIDKYIIEW CHJIOW TIpoliecca W
ONPENENAIONMX XapaKTEPUCTUKU ATOro Impouecca. B 3aBUCUMOCTH OT  1€ld BHEUIHUE
(GakToppl MOTYT OBITb  CIIUMYAUPVIOWUMU, — PE2YTUPVIOWUMU,  02PAHUYUBAIOUUMLU,
BOIMYUATOWUMU U PAZPYULAIOWUMU.

Cmumynupyowue axkmopsl CTUMYJIUPYIOT Pa3BUTHE MpoIliecca, HalpuMep, nojada



YIJIEKUCIOro Ta3a (BHEMIHWM (akTop) B TEIUIMIY (CHCTEMY) MPUBOAUT K YCKOPEHHUIO
CO3pEBaHUs PACTCHUM.

Pecynupyrowue, ynpasnsaowue ¢oakmopvl NIpUBOJIAT K U3MEHEHUIO 1IEJIEH, pEKUMOB U
AITOPUTMOB (PYHKIIMOHUPOBAHUS CUCTEMBI.

Ozcpanuuusarowumu gpaxmopamuy SIBISIFOTCS pa3IMYHble HOPMATUBHO-IIPABOBBIE AKTHI,
3aKOHbI, HOPMBI TOBEJCHUS, TEXHUYECKUE YCJIOBHUS, pErJIaMEHTbl M  CTaHAApThI
(YHKIIMOHUPOBAHUS TEXHOJIOTMUECKHUX MPOLIECCOB U TEXHUUECKUX CHUCTEM.

Bosmywarowue gpakmopsr — 3T0 OTpHULIaTEIbHbIE (DAKTOPHI, HETATUBHO BIUSAIOLIUE Ha
paboTy cHUCTEeMbl, IOCTHXKEHHE €€ Uenu. OTH (PaKTOpbl MOXKHO CIPOTHO3UPOBATh U
KOMIIEHCUPOBATb.

Paspywarowue ¢@axkmoper — 3T0 oTpunAaTeNbHBIE (PAKTOPBI, KOTOPHIE CII0KHO
CIPOTrHO3UPOBATh, a 3HAYUT, U NPe0oTBpaTUTh. OHU NPUBOJAT K YACTUUHOMY WIIH IOJTHOMY
YHUYTOKEHHUIO CUCTEMBI.

OTHOLIEHUS MEXKY AIEMEHTAMHU CUCTEMBI U CUCTEMOM OTPEAEIAIOTCSA X UepapXueil.

Uepapxus — 5To ynopsiiodeHHass MO CTapIIMHCTBY COBOKYIMHOCTh 3JIEMEHTOB W
MOJICUCTEM, BXOJSIIMX B JIAHHYIO CHUCTEMY, HalpuMep, 3aBOJl — I[€X — Y4aCTOK — JIMHHUS-
anmapar. CMbICT TepMHHA «uepapxus» (Wwium Oosee TMOJMHO — «OpraHu3alMOHHAs

uepapxusi») yaoOHee Bcero NosICHUTh Ha TUIIMYHOM JJIs CETBCKOT0 X0351UCTBA IMIPUMEPE:
YpoBeHnb Onurcanue ypoBHS

1+1 CoBOKYITHOCTh OPTaHU3MOB (CTa/10, CEIbCKOXO35UCTBEHHAS KYJIbTYPa)

1 Opranusm (KHBOTHOE, PACTEHUE)
1-1 Oprassl

1-2 Tkanu

1-3 Knerku

1-4 Opranemnbl

1-4 MakpoMOJIEKYJIBI.

B uepapxuueckoii cucmeme OOBEKT pacuseHSETCSs HAa YPOBHH COIVIACHO MPUHIUITY
MOJAYNHEHUS HU3IINX YPOBHEH - BhICIIUM. CTeneHb JEKOMIO3HUIMU OYyIET OMPEAETsAThCS KakK
cnenu(uKoil peraeMon 3aaun, Tak ¥ UMerolencs nHpopmaiuein 06 0ObeKTe.

Hepapxuueckas opraHuzaiiusi, KOHEYHO, HE SIBJISETCS UCKIIOYUTEIbHOM 0COOEHHOCTHIO
CEJIbCKOTO XO35MCTBa - TakOM NOJIXOJA K CTPYKTYpPUPOBAaHUIO MPWIOKUM K CaMbIM
Pa3HOOOpa3HBIM CHUCTEMaM - KOMMEPUYECKUM MPEANPUITHSIM, KOMIUIEKTaM KOMITbIOTEPHBIX
IpOrpaMM, COLUATBHOMY YCTPONCTBY, 3JIEKTPOHHOMY 00OPYIOBAHUIO U T. II.

OOBEKTHI, MPUHAISKAIINE KAKIOMY CTPYKTYPHOMY YPOBHIO, MOTYT PacCMaTpHUBAaThCS
U KaK CHCTEMbI, 0Opa3oBaHHbIE U3 MojAcUCTEM (00BEKTHI Oojiee HU3KMX YPOBHEMN), M Kak
MOJICUCTEMBI, BXOSIIIIUE B COCTAB HEKOTOPOU CUCTEMBI (0OBEKT 00Jie€ BLICOKOTO YPOBHS).

Jlns vepapXuyecKuX CUCTEM XAapaKTepHbI TPU BaXKHBIX CBOMCTBA:

1. Kaxnplii ypoBeHb HEpapXuM HMEET CBOW COOCTBEHHBIN S3BIK, CBOIO CHCTEMY
KOHLeNMi win nOpuHuunoB. K mpuMmepy, MNOHATUA «IIPOU3BOJCTBO  IMPOIYKTOB
JKUBOTHOBOJICTBA», «YPOXKAWUHOCTb CEIbCKOXO3UCTBEHHOM KYJIBTYPbD» MPAKTUUYECKU
JMIIEHBI CMBICJIA HA YPOBHE KJIETKU WIM OPraHesuIbL.

2. Ha xaxaoM ypoBHE HEpapXHH MPOUCXOIUT 000OIIEHNE CBONCTB OOBEKTOB Oojee



HU3KUX YPOBHEH. 3aKOHOMEPHOCTH, OOHAPY)KCHHBIC U OTMUCAHHBIC ISl TOCIEIHUX, MOTYT
OBITh BKIIIOUEHBI B OOBACHAIONIYIO ((PyHKIIMOHATBHYIO) CXeMy, 0OpeTasi Mpu STOM CBSI3b C
00BEKTOM BBICIIETO YpOBHA. TakuMm 00pa3oM, ONMHCAaHWE HA YPOBHE 1 CIOCOOCTBYET
00BbsICHEHUIO (TOHUMAHUIO) SIBICHUM, UMEIOIINX MECTO Ha ypOBHE 1-1.

3. BzauMocBs3u Mexay yYpOBHSIMHM HE CUMMETpUYHBL. JlJIss  HOpPMabHOTO
(YyHKIMOHUPOBAHUSI OOBEKTOB BBICHIETO YPOBHSI HEOOXOAMMO, UTOOBI YCIEIIHO «padoTaIm»
00BEKTHI 00JIee HU3KOTO YPOBHSI, HO HE HA00OPOT.

Opnako riaBHas 3a7a4da MpU 3TOM — BBIOPATh KOMIIOHEHTHI CUCTEMBI TAKUM 00pa3om,
9TOOBl KKIOMY W3 HHMX ObLIa TPHUCYIIa OTHOCHUTEIbHAs aBTOHOMHS, TO €CTh, YTOOBI
BHYTPEHHHUE CBS3U B MpeEeiiax KaxIO0W MOJCUCTEMBI OB CHJIBHBIMHU, & B3aUMOJICHCTBUS
MEXIy TojcucTeMaMu — clia0biMu. OOBIYHO PEIIArOIIUM OKa3bIBACTCS TO OOCTOSITENBCTRBO,
YTO TMOJICUCTEMBI, MOJUISKAIINE PACCMOTPEHUIO, JOJDKHBI OBITh XOPOIIO H3Yy4YeHbl U
OTIMICaHBbI.

IonsiTue Mmogesu u moaeaupoBanns. Kinaccupurxanusa mojaesei

Hayunble 3HaHMS MOXHO pa3feiUTh Ha JBE KATErOpUU: @OYHOAMEHmMAlbHble U
NPUKIaoHble.

Dynoamenmanvhvle 3HAHUS OMHUCBHIBAIOT HamOoJjiee OOIIME 3aKOHbI MNPHUPOABI U
TEXHUKHU.

Ilpuxnaouvle 3Hanus NPENCTABISAIOT COOOW Pa3HOBUAHOCTH (PYHIaMEHTAIBHBIX 3HAHUN
Y HaXoJsAT NPUMEHEHHE MIPU OpraHu3allii MPOU3BOJCTBA TOBApOB U B cepe ycuyr. Kakas-
TO 4acTb 3THUX TOBAapOB M YCIYyI HCIIOJIB3YETCS B IPOLIECCE HMCCIEIOBAaHUW, YTO, B CBOIO
odepe/ib, MOBBIIAET YPOBEHDb (DYHIaMEHTAIBHBIX U MPUKJIAIHBIX 3HAHUI.

Jlns  cornacoBaHMsl pe3yJbTAaTOB «CMEXHBIX» HCCIEAOBATENbCKUX MpOrpaMM |
BBIPAOOTKH €IUHOTO YOEAUTEIBHOTO ISl TPAKTUKH 3aKIIOYEHHUS - XOPOIIUM CPEICTBOM
OKa3bIBAETCS MOOENb.

Mooenb — wmaTepuanbHBII WM MBICICHHO TMPEJCTaBISEMbI OOBEKT, KOTOPHIA B
MpoLecCe HU3YyUYECHHS 3aMeEIIaeT OOBEKT-OPUTHHAN, COXpaHssi HEKOTOpble BaKHBIE IS
JAHHOTO MCCIIEIOBAHUSI TUITUYHBIE €0 YEPTHI.

Mooenuposanue MOXHO paccMaTpUBaThb KakK 3aMELICHHE HCCIeayeMoro oOBeKTa
(opurvHana) ero YCIOBHBIM 00pa3oM, OMHMCAaHHEM WU JPYTUM OOBEKTOM, HMEHYEMBIM
MOJENbI0 U 00ECIIEUMBAIONIUM aJICKBaTHOE C OPUTHHAJIOM IOBEJEHUE B paMKax 3aJaHHBIX
nonyiieHuit. MojenrpoBaHue 0ObIYHO BBITIOIHSAETCS C LIEJIbIO MIO3HAHUS CBOMCTB OpUTrHHAala
MyTeM KCCIEIOBaHUs €ro MOJENU, a He caMoro o0obekTa. MojenupoBaHue OMPABIAHHO B
TOM Ciy4dae, KOrja OHO MpOIIE CO3JaHUsl CaMOr0 OpPUTHMHANA WIM KOTJa MOCIEAHUUN IO
KaKMM-TO MPUYMHAM JIy4lle BOOOIIE HE CO3/1aBaTh.

C MoaenssMu ¥ MOJETMPOBAHUEM Mbl CTAJKUBAEMCSl B HallEH KU3HHU KaXIbli JeHb. B
JIETCTBE peOEHKA OKPYKAIOT UTPYIIKH — MAIIMHKH, KYKJIbl, KOHCTPYKTOPBI U T. . - MOJICIIH,
MOBTOPSIIOIIUE OTJEIBHBIE CBOMCTBA PEajbHO CYIIECTBYIOIIUX NpenmeToB. Urpas, pedeHok
NOJy4aeT Ba)XXHbIE 3HAHUA O HHUX U, BbIPAcTas, HAUMHAET TPaMOTHO TPUMEHSTH YKE
peanbHble OOBEKTHl. B mpolecce MBIIIIEHUS YEIOBEK ONEpUpyeT oOpa3amMu OOBEKTOB
OKpY>KaloIllero MHpa, KOTOPBIE SIBIISIIOTCS Pa3HOBUAHOCTSIMU MOJi€Jed — KOTHUTUBHBIMU
(MBICIIEHHBIMU ) MOJICJISIMHU.

PeanbHas monb3a 0T MOJAETUPOBAHUS MOXKET ObITh TIOJyY€HA MPU YCIOBUH, YTO MOJIENb



adekeamua OPUTMHAIY B TOM CMBICIIE, YTO JOJKHA C JOCTATOYHOW TOYHOCTHIO OTOOpa)aTh
UHTEPECYIOININE UCCIIE0BATENS XapaKTePUCTUKHU OpUTHHANA.

B GosbmIMHCTBE cy4aeB MOJIETUPOBAHUE BOBCE HE 3aMEHSET peajibHbIi OOBEKT U HE
OTMEHSIET HEOOXOAMMOCTH B €ro pa3padOTKe U HATypHOM HCHbITaHUU. OHO MPOCTO
3HAYUTEILHO YMEHbIIIAeT 00BEM padoT MO MPOEKTHUPOBAHUIO U UCCIIEIOBAHUIO 00BHEKTOB. B
TeX K€ CIydasX, KOrja 3TO He TaK, CTOUMOCTh MOJEIUPOBAHUS MOXKET OKa3aThCsl BITOJTHE
CPaBHUMOH CO CTOMMOCTBHIO Pa3pabOTOK M HATYPHBIX HCIBITAHUM H3AENHUi (BCIIOMHUM
TPEHAKEPHYIO MOJIENIb CAMOJIETA).

Hanum  kimaccudukaruio  MoJeied,  OTpaxarllyld B TEpBYyHO  OodYepelb
METOJIOJIOTUYECKHE BOTPOCHI TPOLEAYPHl TMOCTPOSHUS MaTeMAaTHUYECKUX MOJeled W
HaXO0XJEHUS UX PEIIeHUs ¢ MoMoIIb0 OBM.

Ecniu  wucxoauTh W3  1ENEBOr0  HampaBlIeHUS  HUHMOPMAIMOHHBIX  TTOTOKOB,
APKYTUPYIOMIUX MEXKIY 00OBEKTaMU M OKPYKAIOITUM MUPOM, MOJIETH MOKHO pPa3JenuTh Ha
MOJENU JUISl UCCAe0068aAHUSL U MOACIIU JUISl YRPAGIEHUSL.

Mooenu ons uccnedoosanus BISIIOTCS (POPMOI OpraHU3AIMU U TIPEICTABICHUS 3HAHUH,
CPEACTBOM COCIMHEHUSI HOBBIX 3HAHUU ¢ uUMeromuMmucsa. [lpu pacxoxaeHun MOJenu ¢
PEATBHOCTHIO ATO HECOOTBETCTBUE JIUKBUUPYETCS IyTEM U3MEHEHUSI MOJIEIH.

Mooenu ona ynpaenenus SBISIOTCS CPEICTBOM OpraHU3allMU MPAKTUYECKUX JIEUCTBUM,
CIOCOOOM MPE/ICTABICHUS STATOHHBIX JICUCTBUMN WU UX pe3yJibTaTa, T.€. SIBISIOTCS pabounM
npeacTaBieHueM Ileieil. Mogenu Jyisi yOpaBJICeHHUS UCIONB3YIOTCS JJISI TOTO, YTOOBI MpHU
O0OHaAPY>KEHUHU PACXOXKJICHUS MEXKy MOJIETBIO U PEAIbHBIM MPOIECCOM HAIMPaBUTh yCUIIUS
Ha W3MEHEHUE PEATbHOCTH TaK, YTOOBI IPUOIU3HUTH €¢ K Moear. OHU HOCST HOPMATUBHBINA
XapaKkTep, UTPAIOT POJIb CTAHAAPTA, MOJ| KOTOPBIM MOJATOHSIOTCS Kak cama JesTeIbHOCTb,
Tak U ee pesyabrar. [Ipumepamu mojenel ympaBieHHs CIyXaT IJIaHbl U TPOTPaMMBbI,
yCTaBbl OpTaHU3AINi, 3aKOHBI, AITOPUTMBI, pabo4yue YEPTEKU W IIa0JIOHBI, MapamMeTpPhl
oTOOpa, TEXHOJOTHUECKHUE IOIMYyCKU, TEXHUYECKNE W arpOTEXHOJOTUYECKHEe TPeOOBaHUS U
T.J.

OCHOBHOE pa3IUyue MEXKIy HWCCIEAOBATEIIHCKUMUA MOJACISIMA W MOJCTSIMU  JIIS
YIPaBICHUS] COCTOUT B TOM, YTO MOJIENH JJi UCCIIEIOBAaHUN OTPa)KaroT CYIIECTBYIOIIEE, a
MOJENH JUIsl YIIPaBJIEHUS — HE CYLIECTBYIOIIEE, HO KETaeMOe U BOBMOXKHO OCYIIECTBUMOE.

[To ¢dopme mnpexncraBieHuss MOACIUA NENAT HA: @Quauyeckue, CUMBOUYECKUE U
cMeulannule.

Dusuueckue mMooenu OAPA3ISISIOTCS Ha MOJCITH H0000UsL U AHANO0208ble.

Mogenn nooobusi XapakTepu3yrTCs HEKOTOPhIMU MACIITA0HBIMU HW3MEHEHUSIMHU,
BbIOMpAaEMbIMU B COOTBETCTBUU C KPUTEPUSMHU MOA00OUs (Hampumep, riolOyc- MOJENb
3emHoro 1mapa). [Ipupona mporecca u ero (usuyueckass CyIIHOCTh OJIMHAKOBBI, KaK IS
MO/IEH, TaK U JUIsl UCCIIETy EMOTO OpUTHHAJIA.

AHanozogvie MOJIeTM OCHOBaHBbl Ha WM3BECTHBIX aAHAJIOTHUAX MEXIY HPOTEKaAaHHUEM
MIPOIIECCOB B MEXAHUYECKHUX, TEIIOBBIX, JJICKTPUISCKUX, THEBMATHUCCKUX, THAPABITMICCKIX
U JPYyTUX TAHAMHYECKHX CHCTEMax W TPEeAHA3HAYCHBI TS MCCICAOBAHUS CTaTUYECKHX H
IUHAMHUYECKUX CBOMCTB 00BLEKTA.

Cumeonuyeckue MOJIETTU XapaKTEPU3YIOTCI TEM, UTO NTapaMeTPhl pealbHOr0 00bEKTa U
OTHOIIICHUST MEKy HIMH MPECTABICHBI CHMBOJIAMU:

- CEMAHTUYECKUMH (CIIOBAMM),

- MaTeMaTHYECKUMH,



- JIOTHYECKUMU.

Kitacc cumBonMueckux Mojienel BecbMa Iupok. Hapsay co ClloBECHBIMU ONMCAHUSAMU
(GYyHKIMOHUPOBaHUS OOBEKTOB - CIEHApHUsIMH, CIOJIa TAaKXKE OTHOCITCS CXEMaTHYECKUE
MOJENN: YepTeXH, TIpapuku U OJOK-CXEMBbI, JIOTHYECKHE OJOK-CXeMbl (HarpuMmep,
QITOPUTMBI TIPOTPaMM) U TaONMUIBI pEIICHUN, TaOMWUIBI W HOMOTPAMMBI, a TaKke
MaTeMaTUYeCKHe OMUCAHUS — MamemMamuiecKue Mooeiu.

Mamemamuueckas modensy TpeNCTaBIsieT co00i HAOOp (hopManTbHBIX COOTHOUICHMIH,
KOTOpBIE OTOOpa)karoT MOBEJIEHUE UCCIETYEMON CUCTEMBI U COCTOSIIEE M3 COBOKYIHOCTH
CBSI3aHHBIX MEXIYy COOOM MareMaTHUYeCKHMMH 3aBUCUMOCTIMU ((hopMyJsiaMu, YpaBHEHUSMH,
HEPAaBEHCTBAMH, JIOTMUECKHMHU YCIOBHUSIMH) BeIMUMH - (hakropoB. Ilo cBoeil ponm 3tu
dakTopsI 1eIecooOpa3zHo MOIPa3AETUTh Ha MApaMETPhl U XapakTepucTuku (puc.1.2).

Mooenu @ynkyuonuposarus BKIHOYAIOT IMIUPOKUN CHEKTP CUMBOJHUUYECKUX MOJIEIEH,
HaIpuMmep:

MOO€eNb  JHCUSHEHHO020 UYUKIA Cucmemsl, OIUCHIBAIONIAs IPOILECChl CYLIECTBOBAHUS
CUCTEMBI OT 3apOKIIEHUS 10 IpeKpalleHust PyHKIIMOHUPOBAHUS;

Mooenu  onepayuu,  BBINOJIHAEMBIX  OOBEKTOM,  MPEACTABIAIOT  ONUCAHUE
B3aMMOCBSI3aHHOW COBOKYITHOCTH MPOILIECCOB (PYHKIMOHUPOBAHMS OTAEIBHBIX 3JIEMEHTOB
obbekTa. Tak, B cocTaB Mojeled omnepanuid MOTyT BXOIJUTh MOJEIU HaJEKHOCTH,
XapaKTEPU3YIOLIUE BbIXO AIEMEHTOB CUCTEMBI U3 CTPOSI MO BIUSHUEM 3KCIUTyaTallMOHHBIX
(bakTopoB;

uHopmayuounvie Mooenu, OTOOpaXarollhe BO B3aUMOCBS3M HCTOUYHUKOB u
notpedureneit undopmaluu, BUAs HHGOPMAILIUK, XapaKTep ee MpeoOpa3oBaHusl, a TAKKE UX
BPEMEHHBIE U KOJIMYECTBEHHBIE XapAKTEPUCTHKH;

npoyeoypHvie  MoOeau, ONHUCHIBAIOUIME TOPSJIOK  B3aUMOJACHCTBUS  AJIEMEHTOB
UCCEAYEeMOro OObEKTa MPHU BBINOJIHEHUH DPa3IUYHbIX OMNEpalnui, Hampumep o0padOTKu
MaTepUaJIoB, AEATEIbHOCTU NEpcoHalla, HCMOJIb30BaHUA HH(OpMaluu, B TOM YHUCIE H
peanu3aluy npoieayp NPUHATHS YIPaBICHYECKUX PEIICHUMH;

8pemenHble MoOenu, ONMUCHIBAIOIIME MpoueAypy (yHKIMOHMpOBaHUS OOBEKTa BO
BpPEMEHH U paclpeiesieHne pecypcea "BpeMa’ Mo OT/ebHBIM KOMIIOHEHTaM 00BEKTa.

llapamempamu oO0beKkTa Ha3bIBAIOTCA (PAKTOPHI, XapaKTEPU3YIOIIHE CBOMCTBA 00BEKTa
WM COCTaBISIIOLIMX €ro 3JeMEeHTOB. B mpoiecce ncciaenoBanusi 00beKTa psjl MapameTpoB
MOXET M3MEHSTHCS, IO3TOMY OHM HA3bIBAIOTCS NepeMeHHbIMU, KOTOPhIE B CBOIO OYEpelb
NOIPA3JIEISAIOTCS Ha nepeMeHHble COCMOSAHUSL U NepeMeHHble YNPaeieHUs.

Ilepemennvie cocmosinus 0ObEKTa SIBISIIOTCS (DYHKIMEH MEpPEeMEHHBIX YIpPaBICHUS U
BO3JICYICTBUIM BHEIIHEWU CPEIBI.

Xapaxkmepucmuxamu (BBIXOJHBIMUA XapaKTEPUCTUKAMHU) Ha3bIBAIOTCS HHTEPECYIOIINE
MCCJIEI0BATENsl HEMOCPEICTBEHHbIE KOHEYHBIE pe3ysibTaThl (YHKIHOHUPOBAHHUS OOBEKTa
(ecTeCTBEHHO, YTO BBIXOJHbBIE XaPaKTEPUCTUKU SIBIISAIOTCA IEPEMEHHBIMU COCTOSTHUS).

Xapaxkmepucmuxu euewinell Cpelbl ONUCHIBAIOT CBOWCTBA BHEIIHEH Cpeibl, KOTOpPbIE
CKa3bIBAIOTCS Ha Tpolecce M pe3yibrara (PyHKIMOHUPOBAHUS OOBEKTAa. 3HAYEHUs psAla
(akTOpOB, OINpEneNsIONIe HavyaJlbHOE COCTOSIHME OOBEKTa WM BHEIIHEW Cpe.bl,
Ha3bIBAIOTCS HAUANbHBIMU YCA0BUAMU.

[Ipu onrcanuy MaTeMaTUYEeCKON MOJIENH OTIEPUPYIOT CIETYIONIMMHU NOHATHSMU:

- Kpumepuii OnMuUMalbHOCMU,

- yenegast pyHKYusl,



- cucmema 02panuyeHull,

- ypasHeHue ces3u;

- peuterue Mooeu.

Kpumepuem onmumanvHocmu Ha3bIBaeTCd HEKOTOPBIA  TMOKa3aTelb, CIY KAl
dbopmanuzaimeil KOHKPETHOM LETH YMNpPaBJICHUS W BbIpAXaeMbld MpPU TOMOIIU IEJIEBOM
byHknum 4epe3 (akTopbl Mojaenu. KpuTepwii ONTHMATBHOCTH OMPEISISIET CMBICIOBOE
comepxanue 1eneBoi QyHkuuu. B psnme ciydaeB B KauecTBE KPUTEPHUS ONTUMAIBHOCTU
MOKET BBICTYTIATh OJIHA U3 BHIXO/IHBIX XapaKTEPUCTUK 00BEKTa.

Monene 00 bekTa

e e e e e e e e = BelxoOHbIE

XapaKTepHCTHEN KAPAKTEPHCTHEN

- I KTE]
BHEWHEN ¢peibl I MepeneHHble 00 bekTa
—ﬂ.l —
—== COCTOAHMA —t
. — =~
I |
! i

HavanbHbIE
YCnoBHA

MapaMeTpbl 00 beKTa

Puc.1.2. Knaccuduxanus hpakTopoB 10 UX POJIH B MOJIETIH.

Llenesas ynkyus MaTeMaTUYECKU CBS3bIBAET MEX]Y cOO0W (DaKTOpBI MOJENHU, U €€
3HAUYCHUE OINpEAECsAeTCS 3HAUCHUSIMU ATHX BelduduH. CojeprKaTelbHBIA CMBICI IIEJIEBOM
GyHKIMIA TPUAACT TOIHKO KPUTEPHUH ONITUMATHHOCTH.

Cucmema ocpanuvenus ONPEHEISIET MPEAENbl, CyXarollue 001acTb OCYUIECTBUMBIX,
MPUEMJIEMBIX WU JIOMYCTUMBIX PEIICHUH W (PUKCUPYIOIIME BHEUIHUE W BHYTPEHHUE
cBoiicTBa 0oOBekTa. OrpaHUYCHHST OMPEACNSIIOT 00JacTh MPOTEKAHUS MpoIlecca, MPeebl
M3MEHEHUsI TapaMeTPOB U XapaKTEPUCTUK OOBEKTA.

Ypasnenus cea3zu ABIAIOTCS MaTeMaTUIECKON opMann3airet CucTeMbl OTPaHUYCHUH.

Kputepun onTUManbHOCTH M CUCTEMA OTPaHUYEHUN  OMNPENEISAIOT KOHIEMIIUIO
NOCTpOEHUs1 Oyaylled MaTeMaTUYeCKOH MOJENH, T.€. KOHYENMmydaibHyl0 MOO0elb, a HX
dopmanuzarusi, T.e. 1eneBas QGYHKIUS W ypaBHEHUS CBS3U, TMPEACTABISIECT COOOM
Mamemamuyeckyio Mooeb.

Pewenuem wmaremaTudeckoil MoOJENM Ha3bIBaeTCAd Takod HaOOp (COBOKYIHOCTD)
3HAYEHUH MEPEMEHHBIX, KOTOPHIN YIOBIETBOPSET €€ YPAaBHEHUSIM CBSI3H.

Mogenu, UMEIOUMe MHOTO PEIICHUN, Ha3bIBAIOTCS GAPUAHMHBIMU B OTIUYHE OT
be3sapuaHmubix, UMEIOIMUX OHO pemieHue. Cpeau TOMyCTUMBIX —PEIICHUN BapHaHTHOU
MOJIENU, KaK TMPaBWIO, HAXOJUTCS OJHO PEIICHHE, NMPU KOTOPOM IiesieBas (PyHKUHS, B
3aBHCHUMOCTH OT CMBICIIa MOJIEIH, UMEET HamOOoJbIlee WM HaUMEHbIlee 3HaueHue. Takoe
peleHue, Kak W COOTBETCTBYIOIEE 3HAYEHUE IIeJIeBOM  (DyHKUMH, Ha3bIBaeTCs
ONMUMATLHBIM.

B 3aBucumoctu OT creneHd (POPMATM30BAHHOCTH CBsi3ed MeExXay (akTopamu
pa3IUYalOT aHAIUMUYecKue U aneopummuieckue Mooeu.

AHanumuueckoti Ha3bIBAE€TCS  MOJIeb B BHUJE ypaBHEHUM WM HEPABEHCTB, HE
MMEIOIINX PA3BETBICHUM BBIUUCIUTEIBHOTO MpOIlecca MPU ONPECIICHUN 3HAYCHUN JTIO0BIX
MIEPEMEHHBIX COCTOSTHUS MOJIEIH, 1IeIeBOM (DYHKIIMU U ypaBHEHUN CBSI3H.



Ecnu B mMareMaTHyeckux MOJENSAX €AMHCTBEHHAs IesieBas (PYHKIMS M OTpaHUYCHUS
3aJjaHbl AHAJIMTUYECKH, TO TMOJOOHBIE MOJEIM OTHOCATCS K Kiaccy Mojenen
MAaTeMaTU4YECKOr0 IPOrpaMMHUPOBAHUSL.

Xapaktep (yHKIHMOHAIBHBIX 3aBUCUMOCTEH MOXKET OBITh JUHEUHBIM U HEIUMHEHHBIM.
COOTBETCTBEHHO ATOMY MAaTEMATHYECKUE MOJEIIH JIEIATCS Ha JIUHEUHble U HeIUHEUHble.

B cnoxHOM cHCTeME 3a4acTyl0 TOpa3lo JIeT4ye IOCTPOMTh €€ MOJENIb B BHUIE
anzopumma, TIOKA3bIBAIOIIETO OTHOILIECHHUS MEXIY JJIEMEHTaMH CUCTEMBbI B IIpoOlEcce €€
(YHKIIMOHHUPOBAHUS, 3aJjaBaeMble OOBIYHO B BUJE JIOTUYECKUX YCJIOBHH - pa3BETBICHUMN
X0Ja mporecca.

K anropurMuyeckuM MoJEIsIM OTHOCSITCS U UMUMAYUOHHbIE MOOeNU — MOACIUPYIOIIUe
QJITOPUTMBbI, UMUTHPYIOILIME TTOBEJCHUE JIEMEHTOB U3y4yaeMOoro oObeKTa 1 B3aUMOJCCTBHE
MEXAY HUMH B mpo1ecce GyHKIIMOHUPOBAHUSL.

[Ipy WMUTALMOHHOM MOJEIMPOBAHUM TpoliecC (YHKIIMOHUPOBAHUSA TOJCUCTEM,
BBIPQ)KEHHBIN B BHJIE NIPABWJI U YPAaBHEHUH, CBS3BIBAIOIIUX IEPEMEHHBIE, UMUTUPYETCS Ha
KoMmnbroTepe. IS HMMHUTAUMM UCIOJB3YIOTCS  CHEUUAIbHBIE CpPEIbl HMMHUTAlMOHHOIO
MOJEIUPOBAHUS, MO3BOJSAIOIINE CTPOUTH MOJEIH, UMUTUPYIOIIKE padOTy MOIEIUPYEMOM
CUCTEMBI, C JIIOOOU CTENEeHbIO JOCTOBEPHOCTH 0€3 MPOBEACHHUS MOIPOOHBIX aHATUTHUYECKUX
npeoOpa3oBaHUM.

B 3aBHCHMOCTH OT TOTO, COJEPKUT JIM MaTeMaTHYECKasi MOJIENb Cay4daiiHble (PaKTOpPbL,
OHA MOKET OBITh OTHECEHA K KJIACCY CIMOXACMUYECKUX UIU OeMEPMUHUPOBAHHDBIX.

B odemepmunuposanuvix mMonensx HU 1eneBas (yHKUUS, HU YpAaBHEHUS CBSI3U HE
coepxaT cllydailHbIX (akTopoB. CrenoBaTeNbHO, A JAHHOTO MHOXECTBA BXOJHBIX
3HAYEHUI MOJIENIN Ha BBIXOJE MOKET OBbITh MOJYYEH TOJIBKO OJMH €IMHCTBEHHBINA pe3ybTar.
['maBHass 0COOEHHOCTh JETEPMUHUPOBAHHOM MOJENU 3aKIIOYaeTCs B TOM, YTO JIFOOOU
MporHo3 (KMBasi Macca >KMBOTHOTO, YPOKAaWHOCTh KYyJbTYpbl, KOJUYECTBO OCAJKOB) OHA
(dopMupyercs B BUJ€ YuCia, a HE B BUJIE paclpeiesieHns BEpOsSTHOCTEH. JTO B psjie clydyacB
IPUEMJIEMO, OJHAKO KOTJA MPUXOAMUTCS UMETh JEN0 C BEIMYMHAMH, 3HAYEHUE KOTOPBIX
MPEACKa3aTh TPYAHO (KOJIMYECTBO OCAJKOB), TAaKOW MOJXOJ OKa3bIBAETCS COBEPILIEHHO
HEYJOBIETBOPUTEIbHBIM.

Cmoxacmuueckue mamemamuyeckue mooenu UMEIT  (PakTopbl C BEPOSTHOCTHOU
OpUPOAOM M XapaKTEpU3YIOTCS KaKHUMH-THOO 3aKOHAMU paCHpeleNeHUs. 3HadyeHUs
BBIXOJHBIX XapakTEPUCTUK B TaKUX MOJEIAX MOTYT OBbITh MpeACcKa3aHbl TOJIBKO B
BEPOSITHOCTHOM CMBICTIE. DTO JAET BO3MOYKHOCTh OLICHUBATh HE TOJILKO CpPEIHEE 3HAUCHUE
IIPOTHO3UPYEMOTO ITAPaMETPa, HO U €ro TUCIEPCHIO.

CrenyroomuM NpU3HAKOM, MO0 KOTOPOMY MOYHO pa3jiMyaTh MaTEMaTUYECKUE MOJECIIH,
ABJIETCS CBA3b C (DAKTOPOM BPEMEHH.

Cmamuueckas modenb — 3TO MareMarnyeckas (yHKIHs, B KOTOPYIO HE BKIIIOUEHA
nepeMeHHass BpeMeHU. Bce 0COOEHHOCTM NOBEAEHUS CUCTEMbI, MMEIOIINE BBIPAKEHHYIO
3aBHCHUMOCTb OT BPEMEHH, MPU ITOM HUTHOPUPYIOT. A MOCKOJBKY BCE B MHUpE OBICTPO JH,
MEJJIEHHO JIM, HO MEHSETCs, TO Jr0ass crarhueckas Mojenb yciaoBHa. CTaTH4ecKuMH
MOJEISIMHA TOJB3YIOTCS, KOIZAa B paMKax II0CTABICHHOM 3a1a4yd WHEPLUUOHHOCTBIO U
"MaMsThIO" peasbHON CUCTEMBI MOKHO MPEHEOpeUb. ITO BO3MOXKHO MPHU BBINOJHEHUHU Psia
YCJIOBHUM, B YUCIO KOTOPBIX BXOJST CIEIYIOLINE:

- CUCTEMa YCTOIUMBa, T.€. MePEXOHbIE MIPOLECCHl OCIE CKAYKOOOPa3HOro H3MEHEHUS
BXOJIOB 3aTyXaroT;



- BXO/JIbl MEHSIFOTCSI ME/ITICHHO;

- BBIXO/Ibl UBMEHSIOTCS PEAKO.

Marematuyeckas MOJENb CUCTEMbI HA3bIBACTCS OUHAMUYECKOU, €CIU 3HAUCHHE €€
BbIXOJ1a y(t) MOXKET 3aBUCETh OT BPEMEHU t MPOTEKAHMS IMPOLECCA, €T0 MPOUUIOTO S:

y(®) = F({u(s), s<t}). (1.1)

JIlnvHamMudeckne MOJENM MO3BOJSAIOT YYECTh HAIWYME 'MamATH'', WHEPLIUOHHOCTH
cUCTeMbl. MaTeMaTuyeckuM amnmapaToM OINUCAaHUS JAUHAMUYECKHUX CHUCTEM  SBIISIOTCA
nudepeHnanbHble, pa3HOCTHBIE YPaBHEHUS, KOHEUHbIE aBTOMAThI, CIIy4ailHbIE MPOLIECCHI.
JlunaMu4eckrue MOJENH, UMEIOIINe MPAKTUYECKYI0 IEHHOCTh, OOBIYHO CTPOSITCS Ha OCHOBE
auddepeHInaIbHbIX YpaBHEHUH, HE TOAAIOIIUXCS IPSIMOMY MHTETPUPOBAHUIO, U PEIICHUE
WX HENb3s TOJYyYUTh B BHUAC MPOCTHIX AHAIUTHYECKUX BhIpaxkeHud. B sTomM ciydae
npuoOeraT K YUCIEHHbIM METOJaM PEIICHH Ha KOMIbIOTEPE C MOMOILIBIO CIEIHATLHOTO
MPOTPAMMHOTO 00eCIIeUEHUSI.

Cuctema MOXKET OBITh OUCKDEmHOU UNU HenpepuléHOoUl TO BXOJaM, BBIXOJaM M IO
BpemeHu. [loJl IMCKpETHBIM MOHMMAETCS KOHEYHOE WJIM CYETHOE MHOXECTBO - OJIMH, JBA,
TpH u T.A. [lo HEMpepBIBHBIM MOHUMAETCS MHOXKECTBO - OTPE30K, JIyd WIH MpsiMasi JINHUS,
T.€. CBSI3HOE YMCIOBOE MHOXECTBO, KOJMYECTBO JJIIEMEHTOB KOTOPOTO CTPEMHUTCA K
o6eckoHeuHocTH. Kak mpaBuio, MUCKPETHOCTh BXOJla BJIEYET 3a COOOM JUCKPETHOCTD
BbIXOJla oOBekTa. Kpome TOoro, uisi CTaTMYECKMX CHCTEM MCYUE3aeT pa3HULA MEXKIY
HENPEPBIBHBIM U TUCKPETHBIM BPEMEHEM.

CmewanHble MOJENM MOTYT COJEpKaTh Kak (U3MUECKHE, TaK M CHUMBOJIUYECKHUE
AJIEMEHTBHI.

Omnupuyeckue MOJEITN ONMHMCHIBAIOT CBSI3U MEXKIY MapaMeTpaMu 3JIE€MEHTOB OJIHOTO
ypoBHs. Pa3paboTumk sMIUpUYECKOM MOJENM BCErJa OCTaeTca B IMpeAelax OJHOTro
€IMHCTBEHHOTO YPOBHSI OPTaHM3AIlMOHHOW WepapXWH, TJe OH U CTPOUT YpPaBHEHHS,
CBSI3BIBAIOLIME MEXIy COOOW MapameTpbl, CBOMCTBEHHBIE IOACUCTEME TOJBKO JAHHOTO
YPOBHSI.

DYHKYUOHANILHAS MOJIETb OOBSICHSIET CBA3M MEXIY SJIEMEHTaMH KaK OJHOTO YpPOBHS
HepapXuM, TaK U MEXIY pa3IuYHMH ypOBHsSMHU. Pa3zpaboTuuk (QyHKIIMOHATBHOW MOJETU
CTPEMUTCSI ONHcaTh MOBEIEHHE CUCTEMbl C (yHIAMEHTAIbHBIX MO3UIMH, 3aTParuBarOIIUX
OCHOBY pabOThI 00BEKTA, YUUTHIBAIONINX Hanboee 00Ire 3aKOHOMEPHOCTH €ro paboThI.

Bcerna MOXXHO TMOCTPOHMTH Takyl SMIIMPHYECKYIO MOJeNb, KOTopas Oblia Obl
COrjJjacoBaHHAa C MAaCCHMBOM OIBITHBIX JIAHHBIX Jydille, 4eM (yHKIHOHaJIbHasdA, T.K.
AMIUpPUYECKAass MOJETh NPAKTHUYECKU CBOOOJHA OT OrpaHUYEHUH, B TO BpeMs Kak
BO3MOKHOCTH (PYHKIIMOHAJIIBHOW MOJIENIM OTPaHUYMBAIOTCS TMOJIOKEHHBIMH B €€ OCHOBY
JOIYIICHUAMHU, UACSIMU U TUIIOTE3aMHU.

2.1. IToryyeHune JaAaHHBIX

HccrnenoBanre peaqbHOTO OOBEKTa M €ro MaTeMaTHYSCKOM MOJEIN CBSA3aHO C
UCII0JIb30BAaHUEM MCXOIHOW WH(MOPMAIIMH, TOJIy4aeMOi B IPOIECCE HEMOCPEACTBEHHOIO
u3MepeHus Ha o0bekTe. [losydeHrne TaHHbBIX OCYIICCTBIISIOT Iy TEM:

- 6Ce0OWe20 KOHMPOJIs;

- 8bIOOPOUHO20 UCCIEO0BAHUSL,

- NIAHUPOBAHUSL IKCNEPUMEHMA.



[Ipu 6ceobwem ronmpone OCYMIECTBISIOT M3MEPEHHS CO BCEX OOBEKTOB, MO BCEM
napaMerpaM Ha BCEX BPEMEHHBIX MHTEpBajiaX. DTO MpeAroiaracT OoyblIne MaTepHalbHbIE
Y BPEMEHHBIE 3aTpaThl HA OCYLIECTBIECHUE UCCIIEIOBAHNUS.

Buvibopounoe uccnedosanue — 3TO METOJ HCCIEIOBaHUA, MPU KOTOPOM IapameTphbl
U3y4aeMOro SIBJIICHUS, MPOUCXOIAIIETO HAa OOBEKTE, YCTaHABIMBAIOTCS IO OIpPENEICHHON
YacTH ATOr0 OOBEKTa HA OCHOBE MOJIOKEHUH CllydailHOro otOopa- BhIOOpKHU. Pe3ynbTaThl
UCCIIEIOBAaHMUSI 4YacTU OOBEKTa pacHpOCTPaHSAIOTCI Ha BEChb OOBEKT - TEHEpPaJbHYIO
COBOKYIIHOCTb. B psiie ucciieioBaHUN 3TOT METOJ SIBISETCS €AUHCTBEHHO BO3MOXHBIM,
HampuMep: MpU KOHTPOJIE KauyecTBa MPOIYKUIHH, MPOBOAMMOM IYTEM YHUUTOXEHUS WIH
pa3okKEHUsT Ha COCTABJSIIOIIME M3y4aeMOro MNpOAyKTa, B TOCYyJAapCTBEHHOM U
BEJOMCTBEHHOMN CTaTUCTHKE, TOPTOBIIE.

Hampumep, 3epHO, HaxoxsIeecs Ha XpaHEHUH, JOJKHO IPOBEPITHCSA HA COJEpIKAHUE
KJICHKOBUHBI. BEIOOPOYHBIN METO MCCIIEOBAHUS MIPEIoiaraeT, 4YTo OyJAeT UCCIeI0BaThCs
HE BCE 3€PHO, a TOJBKO €ro 4acTh, HAIIPUMEDP, Macca B 1 KI' ¢ KAKIOT0 JIeBaTopa, B3sTOU U3
LEHTPAJIBHON YaCTH €MKOCTH B OIIPEIECIICHHBIE CPOKU XPAHEHUSI.

Oco0eHHOCTh BBIOOPOYHOTO HCCIAEAOBAHUS COCTOUT B TOM, UYTO BBIOOp €IUHUI] IS
oOcienoBaHusl MPOUCXOAMUT 0 NPUHLMUIY PaBHBIX BO3MOXKHOCTEW IONAJaHUs B BBIOOPKY
KQKJI0M €IMHULBI UCCIEAYEMOI0 IapaMeTpa - CYUTAETCS, YTO KIECHKOBHHA B Macce 3epHa
MOCTOSIHHA JUIsl BCEro 3JIEBaTOpa - T'€HEPAIbHOW COBOKYMHOCTH (ISl OJHOM MAPTUU WIIU
notoka). [Ipu pacnpocTpaneHun pe3ynbTaToB BHIOOPKU Ha BCIO TEHEPAIbHYIO COBOKYIHOCTD
BO3HMKAIOT OIIMOKH, 3aBUCSIIME OT Pa3HbIX (DAKTOPOB: CTENEHH BapHallMM H3y4aeMOro
SBJICHHS], YUCIICHHOCTH BBIOOPKH, METOJIOB OTOOpA €IMHHUIL IJI1 MCCIEI0BAaHUs, MPUHATOIO
YPOBHSI JOCTOBEPHOCTH pPE3yJIbTAaToOB. [l CHM)KEHUS OIIMOKM NPUMEHSIOT CilydailHble
(paHIOMU3HPOBAHHBIE) BHIOOPKH.

Panoomusayus- 31o ciydailHblid BBIOOp OOBEKTa HCCIEIOBaHUS, €ro YpPOBHS WU
BapHUaHTAa.

HUcxoonvie sxcnepumenmanbHvle JaHHBIE C 00BbEKTA, HAPUMEpP IS ABYX BEIUYMH X U
y, (GopMupyoTcs B BHJE TaOIUI] U3MEPEHUN 3aBUCHMOM (BBIXOJHOM) BEIMYHUHBI y OT
HE3aBUCUMOM (BXOHOI) BETWYMHBI X, Tabmuma 2.1.

HcxonHple JaHHbIE 00 00BEKTE WM €r0 MOJAEIN MOTYT ObITh IIPEACTABIEHBI B BUJE:

- OTJENbHBIX YHCET;

- BEKTOPOB U MaTpHL YHCEIT;

- BPEMEHHOTO (IMHAMUYECKOI0) psiaa.

[Tpu manpHeiimelr 00paboTKe MOTYyYEHHBIM MACCHUB JaHHBIX YAOOHEe MPECTaBISTh B
BUJIE MaTPULIBL:

X =[X11X12 ... Xin X21 X22 ... X2nXm! Xm2 ... Xmn], (2.1

II1€ M- YHCIO CTPOK MAaTpulbl (BO3MOXHO HWHTEPHPETUPOBATH KAK YHUCIO
HOBTOPHOCTEH 3KCIEPUMEHTA);

N- YKUCJIO CTOJIOLIOB MATpHUIlbl (BO3MOXKHO WHTEPIPETUPOBATh KaK YHUCIO (DAKTOPOB,
MEPEMEHHBIX).

AHaJIOTMYHO B BHUJIE MaTPHIIBI MOXHO MPEICTABUTh U BBIXOAHBIE ITIepeMeHHbIe Y. Ecnun
MaTpulla UMEET OJIUH CTOJIOEL WIIK OJHY CTPOKY, TO €€ pacCCMaTPUBAIOT KaK BEKTOP.

OKcnepmuvle OyeHKU TPUMEHSIOTCS, KOTJa HET HaJJjiexalled TEeOpEeTUYECKOW WIIH
AKCIIEpUMEHTATLHON WMHpopMarmu 06 o0bekTe ucciaenaoBanus. Mcxoas u3 moiaydeHHON B
pe3yibTaTe aHaIu3a MojieNu 00beKTa UCXOAHOM MH(OpMALIK, ONIPEAENSIIOTCS HApaBICHHUS,



CHELHMATBHOCTH, 0 KOTOPBIM HEOOXOIUMO MPUBJIEYb SKCIEPTOB. B olieHke sKkcnepTa OyayT
MHTETPUPOBAHBI €0 3HAHUS, UHTYULMS U OIIBIT, OTHOCSIIHECS K KOHKPETHOMY SIBIICHHUIO.

Tabnuua 2.1. DnemenTapHas GopMa NpeCcTaBICHUS SKCIIEPUMEHTABHBIX JTaHHBIX (1-
HOMED AKCIEPUMEHTA, N- KOJIMYECTBO IKCIIEPUMEHTOB).

HOMeEp 1 2 n
IKCIEPUMEHTA, i

X1 X2 Xn

y
OauH U3 METOJ/I0B DKCIIEPTHOU OLICHKU - METOJ /[enbghu, COCTOUT B MOCTIE0BATEIBHOM

AHKETUPOBAHWM MHEHHMH OHKCIEPTOB Pa3IUYHBIX HANpPaBICHUN  JIEATEIbHOCTH IO
MHTEPECYIOUIMM BOMIPOCaM, OCHOBAaHHBIX Ha JIOTHUYECKOM aHaiu3e, MHTYULUU M OIBITE.
MeTton mpeanonaraeT HCIOJb30BAHUE CEPUM aHKET, B KaXIOW M3 KOTOPBIX COJEPIKUTCS
uH(pOpMallMd U MHEHUS, MOJy4YEHHbIE U3 Mpenblayux aHkeT. CTeneHb JOCTOBEPHOCTH
AKCIIEPTHU3bl YCTAHABIMBACTCS MO TOTPEIIHOCTH, C KOTOPOW OIlEHKA ADKCIEpTa B HUTOTE
MIOJITBEPIKIAETCSl TIOCIIETYFOIIIMMHE COOBITHSMH.

Cseepmuisanue sekmopos (ckanspuzayus). B ciaydasx, xorga BeIXogHas WHGOpMAIHSI
NpEe/ICTaBICHa B BHUJE BEKTOpA, ISl YIPOIICHHS aHalu3a MPUMEHSIOT €r0 CBEPTHIBAHHE.
CBepThIBaHUE NTO3BOJISIET BEKTOPHBIA KPUTEPHil

Y[yi1y2... ¥nl (2.2)
3aMEHUTh Ha CKAJISIPHBIN ITyTeM JTUHEIHOTrO NpeoOpa3oBaHus
Fo(y) = ar*y1 + ax*y2 + ... ton*yn — Max, (2.3)

rne o > 0; Yoy = 1 - BecoBble KOADUIMEHTHI, MOKA3aTE€IM OTHOCHUTEIHLHOUN
3HaYUMOCTH NTapaMeTPOB Y.

JluneiiHas cBepTKa MPHMEHSAETCS B CiIydae HEOOXOIMMOCTH WMETh OJWH BBIXOJHOM
napaMmeTp Wid B cllydae pa3HbIX 10 CBOEH (PM3MYECKON MPHUPOJIE YaCTHBIX MapaMeTpoB Y, €
pPa3HBIMHU IIKAJAMH U Pa3MEPHOCTSIMHU.

IInanuposanue s3xcnepumenma — 3T0 METOJI UCCIEIOBAHMS, TIPU KOTOPOM TMapameTphl
M3y4aeMOro SIBJICHUS YCTAHABIHMBAIOTCS C MOMOIIBIO CIEHUANBHBIX IJIaHOB, MOAPOOHEE O
KOTOpBIX OyJeT onmucaHo B pazzaene 3.9.

2.2. I[eTepMI/IHI/IpOBaHHbIe H CTOXACTHYCCKHUEC NUCXOAHbIC TaHHbIC

Hemepmunuposannvie SKCTICPUMEHTAIBHBIC JaHHBIE W TOCTPOCHHBIE Ha WX OCHOBE
MaTeMaTUYeCKHe MOJICIH MPECTaBISIOT COO0H JOCTaTOYHO MPOCTHIE CUCTEMBI YpaBHEHUH,
OCHOBaHHbBIC HA U3BECTHBIX 3aKOHAX.

Hampumep, pacctosiHue, MponIeHHOE TETIOM, ABUXKYIIEECS C MOCTOSHHOW CKOPOCTBIO,
PaBHO €ro CKOPOCTH, YMHOXKEHHOE Ha BpeMs NBIDKCHHs. B 3Toil Momenu NBWOKCHHS Tema
U3BECTHBI BC€ YCIOBUS (IIOCTOSIHHAsE CKOPOCTh W BpeMsi), MOITOMY OyJIeT TOYHO
CIPOTHO3UPOBAHO M PACCTOSHUE.

JleTepMUHUPOBAHHBIE MOJICTM IMUPOKO TPHUMEHSIOTCS IS TPOTHO3UPOBAHMSI
buznuecknXx W dKOHOMHYECKHMX sIBIEHUU. [ HUX Bcerma AOMKHBI OBITh WM3BECTHBI BCE
BXOJIHBIC TTapaMETPbl, HEOMPECIICHHOCTh X UACHTU(GUKAIMA W W3MEPEHUS JIOKHA OBITH
cBeeHa K MuHMMyMY. OJIHOW cHTyallud B OOBEKTE BCErJa COOTBETCTBYET BITOJTHE



ONPEACIICHHBIE BXOJHBIC ITApaMETPbl U BBIXOJAHBIE BEJIWYMHBI. MeXay HUMHU CyHIECTBYIOT
BCErJia OJJHO3HAYHbBIEC COOTHOILICHHUS.

JleTepMHUHUPOBAHHBIE BXOJHBIE M BBIXOJHBIE NApaMETPhl CHCTEM INPU HU3MEPEHHH,
CueTe, CUYUTHIBAHUHM, NPEOOpPa30BAHMIX B M3MEPUTENBHBIX CHCTEMAX, IOJIBEPraroTcs
UCKQXXEHUSIM, 4YTO NPUBOJUT K omuOkaM. [losTomMy mnpu MoJIenMpOBaHMM CHUCTEM O
JNETEPMUHUPOBAHHBIX JTAHHBIX MOKHO TOBOPUTH TOJBKO C YYETOM 3THX OLMOOK. OgHaKo
3a4acTyl0 HEOOXOJHMMO TPOBECTH aHAJIM3 CHUCTEMBbl, HEKOTOphle (HAaKTOPBl KOTOPOMH
HEU3BECTHBI WIIH OIPENEISAIOTCS C OOIBLION MOTPEIIHOCTHIO.

Cmoxacmuueckue ucxoouvle oanuvle. Ilpu TPOEKTUPOBAHUU XJIEOOTIPUEMHOTO ITyHKTA
KOJIMYECTBO BXOJHBIX pPa3rpy304YHBIX YCTPOMCTB 3aBHCHUT OT 4YHUCIA NOCTYNMUBIIMX Ha
pasrpy3Ky aBTOMOOMJIEH, X IPy30M0IEMHOCTH, HHTEpBAJIa UX MPUX0/1a, KAueCTBa ypoxKas
U MHOTHUX APYTHUX (PaKTOPOB, KOJIMYECTBO KOTOPBIX 3apaHee TPYIHO 3HATH.

IIpu co3peBaHum ypoxkasi €ro KOJIM4YECTBO U KAYECTBO 3aBUCUT OT ITOTOJIHBIX YCJIOBHH,
arpOTEXHUKHW, MUTAHUS PACTEHUW, KOTOPBIE, KaXIbId IIO-CBOEMY, BIIOJHE ONIPENEICHO
BJIUSIIOT Ha pe3yibTaT. OJHAKO CYLIECTBYET €€ MHOXKECTBO HE YUYUTHIBAEMbIX (haKTOPOB,
HEU3BECTHBIX HCCIIEIOBATENI0 WM HEJOCTYIHBIX €My Ul H3MEPEHUs W HaOIIOJCHMS,
KOTOPBIE MO-CBOEMY BIIMSIOT U HA KAYECTBO, U HA YPOKANHOCTbD.

B 5THX IBYX BBIICYKa3aHHBIX CIy4asx U3-32 HEOMPEAECICHHOCTH HEKOTOPBIX BXOJIHBIX
apaMeTpoB CUCTEMBI €€ OyJyllee MOBEICHHE MOYKHO MPEAyrajarb TOJbBKO C HEKOTOPOM
BEPOSATHOCTBIO. Ha pe3ysbTaTel HKCIEPUMEHTOB WIM PEAIbHBIX SBJICHUN OKa3bIBAaIOT
BIIUSIHUE CIIy4alHbIE BO3JICHCTBHUS, BO3HHMKAKOIIME B IMPOLECCE W3MEPEHUM, Yy4Yera,
HaOmoneHu U o0paboTku uHopManu. COBOKYIHOCTh BHEUIHHUX BO3MYILECHHUM TakKxke
BBI3BIBAET Pa30pOC pe3ynbTaToOB. DTO yCyryOusieTcs JeicTBUEM LENOro psiia
CUCTEMaTHYECKUX  MPUYUH - [OIPEIIHOCThIO  MPUOOPOB U3MEPEHHM WM IUIOXO
CIUIAHUPOBAHHBIM 3KCIIEPUMEHTOM.

[ToMrMO BHENTHUX CITyYalHBIX ¥ CHCTEMATHUYECKUX BO3JICUCTBHI pa30dpoCc u3MepsieMbIX
3HAYEHUU MOKET OBbITh OOYCIIOBJIEH TaK)X€ CTATUCTUYECKOW, BEPOSTHOCTHOM, MPHUPOAOU
camMoro HaOJI0AaeMOro SIBICHUS, HEUETOM HEM3BECTHBIX WJIM HEMOMAJAIOUINXCS U3MEPEHUIO
dakTopoB.

[Ipu wHabOmroneHWH  SBJIEHUM, B OKCIEpUMEHTE, pa30poc 3HAYEHHM  YacTo
MHTEPIPETUPYETCS] KAK PE3yJbTaT HECOBEPIICHCTBA METOIMKH HAaOIIOJEHUM, a OTKIIOHEHUE
3HaYEHUH OT HEKOTO CPEAHEro - Kak IOrpelHocTh, ommulOka uzMmepenuil. Ilpu sTom
pazIUyYaloT CayuatiHvle U cucmemamuieckue OwuOKY, CBSI3aHHBIE COOTBETCTBEHHO CO
CIIy4YallHBIMM M CHCTEMaTHYECKMMHU MNpuurHamu. Takum oOpa3oMm, aHaiIu3 pe3ysbTaToB
HaAOJIIOACHUH JT0JKEH 0a3MpOBATHCS Ha BEPOSITHOCTHBIX MPECTaBICHUSIX MpoIlecca.

MoskHO cuuTarh, 4TO Jt00Ask 3ajaya MPOrHO3a B OMOJIOTMYECKHX, TEXHOJOTUYECKHUX,
OPraHU3allMOHHBIX M COLHAIIBHO-DKOHOMMYECKHX CHUCTEMAax CTaBUTCS B  YCIIOBHSX
HEOIIPECIIEHHOCTH.

[Ipu noctpoeHnu MoieNel peasibHbIX SABJICHUN HEOOXOIUMO BBIICTUTH OMPEICISIONINE
(rmaBHble) (akTopbl. OcTanbHble, HE3HAYUTENbHBIC, (PAKTOPHl CUUTAIOTCA CIy4YalHBIMU
BO3JCHUCTBUSIMU Ha MCCIENyEMOE sIBJICHUE. Ecu Takue ciry4alHble BO3IEUCTBUS AEHCTBYIOT
Ha BBIXOJl MOJENIM HE3HAYUTENbHO, TO UMH MOKHO IpeHeOpedb , a TaKyl0 MOJEIb MOYXHO
CUMTATh JAETEPMUHUPOBAHHOU. OJTHAKO YACTO MHOTOYMCIIEHHbIE HE3HAYUTENbHbIE (AKTOPHI
B COBOKYITHOCTH MIPAIOT 3aMETHYIO POJIb B SBJICHUU U UX BIMSHUEM Ha XapaKTEPUCTHUKHU
CUCTEMBI PEeHEOPEYb HETb3S.



Y4yer BIHUSHUS HEOINpPEAETEHHBIX (DAaKTOPOB Ha XAPAKTEPUCTHKH MOJEIH BO3MOXKEH,
€clii 3TO BIMAHHUE OOJNAJAaeT YCTOWYMBOCTBbIO, MHOTOKPATHOM  BOCIPOM3BOJUMOCTBIO,
ITOJYUHSETCS BIIOJHE OIPEACICHHBIM 3aKOHOMEPHOCTSM. Takue HeompeneneHHsbIE,
HEIPEICKa3yeMble XapaKTEPUCTUKHU CUCTEMBI, IO TYHHSIOIINECS YCTOMYUBBIM
3aKOHOMEPHOCTSM TIPpY MHOTOKPaTHOM BOCIIPOM3BEACHUM, HAa3bIBAIOTCS  CAVYAUHbIMU
genuyuHamuy. T 3aKOHOMEPHOCTH U3y4aeT MaTEMaTUIECKask CTaTUCTHKA.

2.3. O0paboTka pe3yabTATOB U3MEPEHNH 0THOH CJIYyYalilHOH BeJIMYUHbI

Ecnu cnydaitHas BenmnunHa X MOXKET INPUHUMATh B PE3YJIbTAT€ MOBTOPSIOLIMXCS
OKCIIEPUMEHTOB JUCKPETHBIE 3HAY€HUA X1 , X2 , ... , Xn , TO OTHOIICHHE 4YHCIA
AKCIIEPUMEHTOB M , B pE3YyJIbTaTe KOTOPBIX ClydailHas Beau4yuHa X MPUHSIA 3HAYEHUE Xi, K
oOlIeMy 4YHCIy N TPOU3BEICHHBIX OMBITOB HA3bIBAETCS OTHOCUTENBHOM YacTOTOM m/n
nosiBJieHus: coObITUsg X= X;. OTHOCUTENbHAs YacTOoTa 3aBUCUT OT KOJHUYeCTBa
NPOU3BEICHHBIX ONBITOB W NPHU UX YBEIWYEHUU OHA CTPEMUTHCA K HEKOTOPOU MOCTOSHHOMN
BEJIMYUHE Pi, HA3bIBAEMOU BEPOSITHOCTIO COOBITUS X= X

pi = P(X =x;) = m/n.

Ecnu cobbiTHE TOCTOBEPHO, T.€. 00A3aTENBHO JTOJKHO MTPOU30UTH, TO €T0 BEPOSATHOCTh
paBHa enuHMIE. BEposSTHOCTH HEBO3ZMOYKHOTO COOBITUS paBHA HYII0. [Io3TOMY BEpOATHOCTH
cily4aifHoro coObiTusi Haxogutcst B mpeaenax 0< P <l. B pe3ynbpraTe ombiTa ciydaiiHas
BEJIMYMHA 0053aTeIbHO NPHUMET OJHO U3 CBOMX 3HAYE€HMH, a o0mas cymMma BEpOATHOCTEH
JUISL BCETO DKCIIEPUMEHTA

Z::lpi =1.

Ota cymMmapHas BEpOSTHOCTh paclpe/ieieHa HEKOTOPhIM 00pa3oM MEXIy OTACbHBIMU
3HAYEHUSIMH X| , X2 , ... , Xn'

X1,X2,...,Xn

pP1,pP2,...,Pn.

CooTHOLIEHNs, YCTaHABJIMBAIOIIME CBA3b MEXIYy BO3MOXHBIMU  3HAYCHUSIMU
CIIy4allHOM BEJIMYMHBI U COOTBETCTBYIOIIMMH UM BEPOSTHOCTSIMH, HA3BIBAECTCS 3AKOHOM
pacnpeoeneHus 8eposmMHOCmen CLyYauUHOU BeTUYUHDL.

Pacnpenenenue HenpephIBHON CIyYaliHOW BETWYMHBI, IPUHUMAIOIIIECH 11000 3HaUYCHHE
BHYTPH HEKOTOPOIO HHTEpBala, HENb3s 3a0aTh C IOMOIIBIO BEPOSTHOCTEN OTAEIBHBIX
3HaueHUM. [loaTOMy [UIsI HEMPEPBIBHBIX CIYyYalHBIX BEJIUYUH PACCMaTPUBAETCS BEPOSTHOCTD
TOI0, 4YTO B pPE3yJbTare OIbITa Clly4yalHas BEJIWYMHA [PUHMMAET 3HAYCHUs MEHBIINE
HEKOTOPOTO 33JaHHOTO BELIECTBEHHOTO YHUCIIA X. JTa BEPOSITHOCTh ABIISIETCS (YHKLIHEH OT
x:F(x)=P(X <x) =P(- 00 <X <x)

1 Ha3bIBaeTcsl (DyHKIIMEH pacrpeesieHus Cy4YailHON BETMYHHBL

JIns HenpephIBHOM CydyailHOW BETMYUHBI BBOJUTCA MOHATHE QYHKUIUHU TIOTHOCTH

pacnpeeneHus ciy4daidHol BenunHbl f(X) Kak mpou3BOIHOM OT GyHKIIMU pacIIpeaesICHUs
f(x)=F (x).

JIns  UCKPETHBIX CIy4allHbIX BEIMYMH BBOJUTCA (QYHKIUS  paclpeiesieHus

JUACKPETHOW CIIyYallHOM BEJIMYMHBI, ONPEAEIIEMON COOTHOIIIEHUEM

n



F(x)=P(X <x)= > p(xi), rae X n,<X.
=1
OYHKIMSA paclpefesiecHnssT B 3TOM  Clydae TPEACTaBIseT CO0OW pa3phIBHYIO
CTYTICHYATYIO 3aBUCHMOCTD.
CrnydaiiHple BEJIMYHUHBI YacTO OMNPENEISIOT C TOMOIIBbIO CIETYIONUX YHCIOBBIX
XapaKTEPUCTHK, BRIPAYKAIOIMINX OCOOCHHOCTH CITyYaliHBIX BEIMYMH.
Mamemamuueckoe ooicuoanue My  CIydYalHOW BEIMYHHBI XapakTEPU3yeT ICHTP
paccesiHus CIy4aiiHON BETUYHMHBI U OTIPECIISIETCS] BRIPAKEHUSAMMU:
| n
| > p* xi, ecnu X TUCKPETHA;
| =1
myx = M[X]=
| + 00
| | x* f(x)dx, ecnu X HempepbiBHa,
0

rae M- CUMBOJI MaTEMAaTUYECKOTO OKUJAHUS CITy4alHOM BEINYUHBI X.

Hucnepcus D x = o©% XapakrepusyeT pa30poC 3HAUEHHH CIydalHON BEINYNHEI
OTHOCHUTEIBHO €€ LIEHTpa (MaTeMaTH4eCKOT0 OXKUIAHUS My )

Dx = o’ =M[(X- m\)’],

rae M- CUMBOJI MATEMATHYECKOTO OKUIAHUS CITy4aliHON BEIMYHUHEI (X- my)?.

PaccmoTpum HECKOJIBKO (PYyHKIME pacrnpe/ieNeHHs, UMEIOIIUX BaXXHOE MPAKTUYECKOE
3HAYCHHUE.

Pasnomepnuiii nenpepwignulil 3aK0H pactipeielicHuss Ha uHTepBaiie [a,b]. B atom ciydae
BCE 3HAUEHUS] HEMPEPBIBHOW CIy4YaliHOW BEJIMYMHBI PAaBHOBEPOSATHBI, (DYHKLHS TJIOTHOCTEH
BEPOATHOCTH KOTOPOTO paBHa, puc.2.1.

f(x)=1/(a-b). (2.4)

OTO pacnpeAeieHue IMMUPOKO MPUMEHSIOT B TEOPUU HAACHKHOCTH CHUCTEM, TEOPHUU
MaccoBOTr'0 0OCITYKUBaHU.

Pacnpedenenue no 3axkony apkxocunyca — 3aKOH pacrlpefeNeHuss MIHOBEHHBIX
3HAYEHUN CHHYCOH/IbI CO ClydaitHOM dazoi, puc. 2.2.

f(x) = 1/( w V(a>-x?), (-a < x < a), (2.5)

r7Ie a- aMIUTUTY/1a TApMOHUYECKUX KOJICOaHUH.

Puc. 2.1. PaBHOMEpHBI HENPEPBIBHBIN 3aKOH pACOpPEACICHUs CIIy4allHOW BEIMYUHBI
uHTepBaie [a,b] (a = 2, b = 5): f(X)-TIOTHOCTH pacmpeneneHus] BEPOITHOCTEH CITydaiiHON
BennuuHbl, F(X)- dyHKIMA pacnpeacieHusl.
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Puc. 2.2. Pacnipenenenue cay4ailHOM BEIMYUHBI 110 3aKOHY apKKOCHHYCA!
f(x)-m1oTHOCTB pachpeneeHns BEpOATHOCTEN CIly4ailHOW BETUYNHBL;
F(x)-pyHkuus pacnpeneneHusl.

OTOT 3aKOH MOXET OBITh NMPUMEHEH JUIsl CIy4YalWHBIX BEJIWYUH, W3MEHSIOMIUXCS I10
IUAKIMYECKUM 3aKOHAM, HalpUMEp, W3MEHEHHE TeMIepaTypbl IO TOJaM, COJHEYHOU
paguanuy u T...

DKcnoHeHyuanvbHoe pacnpeodenienue-3aKOH  paclpeeNieHns, HMMEIoMUA  (QyHKUIUIo
IJIOTHOCTH BEPOSITHOCTEM, puc. 2.3.

f(x) = exp(-x/m)/m (2.6)

IZIe M- MaTEMaTUYECKOE OKUIAHUE CITyYanHON BEJITNYUHBI X.

Puc.2.3. DkcioHeHIIMANbHBIN 3aK0H pacnpeneneHus: f(X)- IIOTHOCTh pachpeneIeHus
BEPOSTHOCTEH ciydaitHoM BenuunHbl; F(X)- QyHKIMS pacnpeneneHus.

chny4anHble
BeNUY1HbBI
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Pacnpeoenenue Beiibynna — 3akoH pacnpeneneHusi, UMEIomuid (yHKIUIO IOTHOCTH
BEPOSATHOCTEU

f(x)= a*p*x*! * exp(-B*x%), >0, >0, (0 <x <o0). (2.7)

DTOT 3aKOH MCIOJIB3YETCs IS allpOKCUMAIIUU PACIPENeICHU ClTydyallHbIX BEJIUYUH
MIMPOKOTO Kjacca 3a/Jad, WMEIONIMX pa3jMdyHble MmapameTpbl o U [. BHemHuil Bup
HEKOTOPBIX pacrpesesieHnii 3akoHa BeitOyna npuseaeH Ha puc. 2.4.
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Puc. 2.4. 3akon pacnpenenenus BeiOymna: f(x)- IWIOTHOCTH pacnpeneneHus



BEPOSITHOCTEN ClydyailHOM BeanunHbl, F(X)- QyHKIUS pacnipeneneHus.

Pacnpedenenue laycca unu HopmanvHulll 3aKOH PACTPENCICHUS CIy4YaiHOW BeJH-
YUHBI, XapAKTEPU3YETCA INIOTHOCTHIO BEPOSITHOCTEN, PUC.2.5.,

f(x)= (1/0V2m)* exp[- (x-mu)*2*c?], (2.8)

II€ G — CPEIHEKBAAPATUYECKOE OTKJIOHEHUE CIIy4YalHOW BEJIMYMHBI, M; — Marema-
TUYECKOE OKUJIAHUE CITyYAWHOW BEJTUYVHBI.

BeposiTHOCTh TOMamanus ciaydyailHOW BEIWYMHBI B WHTEpBan [a,b] ompenensiercs
BbIPa)KEHUEM

b b
P(a<X<b) =] f(x)dx = (1/6V2n)* Jexp[- (x-m1)*2*c?] dx =
=15 [@*(b - my)/ oV2) — ®*(a - my)/ oV2], (2.9)
rae O(x) = (2Nn)* [ exp[- t/2] dt - dynxums Jlammaca MM HHTErpan BEpOSITHOCTEH,
3HAYEHUS KOTOpPOTO TMPOTa0yIMpOBaHBI WM HMEIOTCA B MPOrPaMMHOM oOecredeHun

KOMIIbIOTEpa; t- TabiuW4Has cioydaiiHas BeJIMYMHA, TaOylIHpOBaHHAas IO HOPMAIbHOMY
3aKOHY .
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Puc.2.5. HopmanbHbli 3akoH pacnpeneneHus: f(x)- TIUIOTHOCTh pacrpeaeneHus
BEPOSITHOCTEH ciyyaiiHoW BennunHbl, F(X)- QyHKUIMsA pacnpeneneHus.

Pacnpenenenue, 01m3koe K HOpMaIbHOMY, UMEIOT MHOT'O Pa3HbIX IO CBOEH MpUPOAE
CIIy4allHbIX BEJIWYWH, HANPUMEDP TEIUIOBBIE ILIYMBI, Pa3MEPOB M MacC 3€pHa, IUIOJAOB,
osolel. Kak npaBuiio, 3T0 pacrpezeseHue SBiaseTcs pe3yJbTaToM JEHCTBUS HA CIIy4ailHYyO
BEJIMYMHY MHOXECTBA IPYyTUX CIy4alHBIX BeIW4YHUH. HopManbHOE paclipenencHue sBisieTcs
CIEACTBUEM ILEHTPAIBHOM MPEAECIBHOM TEOPEMBI TEOPHUHM BEPOSITHOCTEM - 3aKOH
pacnpeneneHns CyMMbl HE3aBUCUMBIX CIydallHbIX BEJIWYMH nepeMeHHbIX (X1, X2, ..., Xn),
MMEIOIIMX  OJIMHAKOBBIE  paclpeiesieHHsl, NpHOIMXKaeTcss K  rayccoBOMy  IpH
HEOIPAaHUYEHHOM YBEJIMUYEHHUH YHMCIIA CIAraéMbIX HE3aBUCUMO OT 3aKOHA MX PACIIPEIEIICHHUS.
OHa HIMPOKO HCHOJB3YeTCs JJI ONMUCAHUS W MOHUMaHWs (DYHKIIMOHHMPOBAHUS pealbHBIX
cucrteM. U1 DUCKPETHBIX CIIyYalHBIX BEJIIMYMH NPUMEHSIOT PAaBHOMEPHBIA ITHCKPETHBIN
3aKOH pacCIpeAeseHns, COIVIaCHO KOTOPOMY BCE 3HAYEHUS JHUCKPETHOM CIIy4YaulHOU

BCIIMYHHBI PaBHOBCPOATHEI:
fix=k)=1/m,(1<x<m). (2.10)



Pacnpeodenenue Ilyaccona - 3aKOH pacnpeleneHus] AUCKPETHBIX BEIUYUH, puc.2.6.,
OTIPENIENSIONIUNA BEPOATHOCTh MOSABICHUA COOBITHS k pa3 3a Bpems t, eciM cUMTaTh, YTO
BEPOATHOCTh HACTYIUIEHUS COOBITHUS Ha MPOTSHKEHUU HHTepBasia At mponopruoHaibHa
ATOMY UHTEpBaJy, a COOBITUS B Pa3IMUHbIE MOMEHTHI BDEMEHU HE3aBUCUMBI:

fx=k)=A*eMk!,0<x <00, (2.11)

rie A = n * P; n- yucino omnwiToB; P- BEpOSATHOCTH MOSIBICHUS COOBITHSI B KaXKJIOM
omnbiTe. 3akoHy Ilyaccona oTBeuarOT, HapUMEp, pacrpesesieHre TeIe(POHHBIX BBI3OBOB 3a
BpeMms t.

[IpoBepka rUMOTE3 O 3aKOHE paCHpPEACIICHUSI XapaKTEePUCTUK MPOBOJAUTCS aHATOTHYHO
Kak JJIsl BXOJHBIX CIYyYalHbIX BEIWYMH TaK W JJISl BBIXOJHBIX. J[JIsi 3TOr0 CTaTUCTUYECKHUE
JaHHBIC TPYIITUPYIOTCS 110 HHTEPBAJIaM TaKUM 00pa30M, YTOOBI 3TH WHTEPBAJIbI TOKPHIBAIA
BECh JMana3oH MU3MEHEHHUs ucciaeayeMoro (akrtopa y, JUTMHBI HHTEPBAJIOB ObLIM PaBHBI, a
KOJIMYECTBO JIAHHBIX B KaXJIOM WHTEPBAJIC - JOCTATOYHO OOJBIIUM (BO BCSAKOM Clydae, HE
MEHee nATh). i kaxkaoro uHTepBania (y; - yj-1 ) MOACUUTHIBACTCS YUCIIO M pe3yJbTaTOB
U3MEpPEHU, TMOMaBIIMX B OTOT HWHTEPBAI, IOCIAE YEro MepexoAsIT K BbIUMCICHUIO
OTHOCHUTEIBHBIX YaCTOT h; momnagaHus u3MepseMoro mapaMmerpa B HHTEpBaJ 1Mo GhopmyJie

h;j=m;/ m; (2.12)

rem =) m;.
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Puc.2.6. JIUCKpeTHBIA 3aKOH pacHpeAciiCHUs CIy4YallHOW BEJIMYMHBI MO 3aKOHY

IlyaccoHa: a) - IOTHOCTH pacnpeaeienus BepostHocTer f(x); 0)- pyHKkuus pacnpeneneHus
F(x).

CenbCcKOX03sCTBEHHBIE OOBEKTHl HMMEIOT OONBIIYI0 BapHaOeIbHOCTh MapaMeETpOB,
MO3TOMY KOJIMYECTBO HEOOXOAMMBIX U3MEPEHUN MOXKET ObITh OonbinM- 30 1 Ootee.

[TocTpoeHne MOMy4EHHOTO HKCIEPUMEHTAJIBHOTO paCHpeeNeHns OTHOCHUTEIbHBIX
4acTOT TMO3BOJIAET MOJAO0paTh Ha KOMIIBIOTEPE C TMOMOIIbIO TaKeTa CTaTHUCTUYECKON



oOpaboTku uHOpMaIMK Haumbonee OMM3KHI K HeMy 1o (opMe TEOpEeTUYECKUH 3aKOH
pacrnpeneneHus, T[OClI€ 4Yero  ONpEeNeNslOTCs  YHUCIOBbIE  3HAUEHMUsI  IapaMeTpoB
anmpoKCUMUPYIOIIEH QYHKIIUU - TEOPETHUECKOTO 3aKOHA PACIIPEICIICHNUS.

OmHOBpEMEHHO MPOBEPSIETCA TUIIOTE3a O COOTBETCTBUU BBIOPAHHOTO TEOPETUYECKOTO
3aKOHa paclpeiesieHus] U paclpeesieHusl B TeHEpaIbHON COBOKYMHOCTH (PKCIEPUMEHT) C
MOMOIIBI0 KPUTEPUEB COTIIACHS, TIO3BOJISIONINX HA OCHOBAHUU JIOBEPUTEIHHBIX WHTEPBAJIOB
CZIeJaTh BBIBOJ] O €€ OMPOBEPKEHUN WIIM HE OTIPOBEPIKEHUH.

U3 Bcex KpHTEpHEB COINIacHs HamboJiee 4acTo MPUMEHSETCS KPUTEpUH > (KpUTEpHid
[Tupcona) :

= (XChy -hpy/hy); (2-13,):1

rre hj, — TeopeTnueckas 4actoTa MonajaHus Cay4yailHOW BETHMYMHBI B UHTEPBAI
(hj - hja); =1, 2, ..., J— 4uucno paBHbIX UHTEPBAJIOB, HA KOTOpPhIC pa3OMBaeTCs AUANa3OH
U3MEHEHMS UCCIIENYEMOW CIIy4alHOW BEJIMYUHBI.

[To COOTBETCTBYIOIIMM MAaTEMAaTHUKO-CTATUCTUYECKUM TaOMUI[aM HaXOASAT WIH STO
JieaeT KOMIBIOTEP CaMOCTOSITENIbHO TpH JaHHOM 4YHUCIE CcTerneHed cBoOoasl k u
JIOBEPHUTEILHON BEPOSTHOCTH P KPUTHUECKOE 3HAYECHUE KPUTEPHS Y wp. 1 HIOTE3a O
COOTBETCTBUM 3KCIEPUMEHTAIBHOTO 3aKOHA PACIPENCICHUS] TEOPETUYECKOMY CUUTAETCS
HENPOTHBOPEYHMBOM OIBITY IPH YCIOBHHU Y2 < Y ip .

[Ipy HCIONAB30BaHMKM KPHUTEPHSA > HEOOXOAMMO, YTOOBI 00BEM SKCIEPUMEHTAIBHBIX
JaHHBIX ObLT OoJibie 50, a KOJTUYECTBO UX B KaXKJIOM HHTEpBajie — Ooiee 5. B psiie ciydyaes
UCIIOJIB3YIOTCS U IPYTHE CTATUCTUYECKUE KPUTEPHH.

Jlns onpeneneHusi CTaTUCTUYECKOW 3aBUCUMOCTH MEXAY HCCIENYEMbIMU BEIMYMHAMHU
Y MPOBEPKU MOJYYEHHOW CBSI3U HUCIIONB3YIOT alapaT 0JJHO()AKTOPHOTO U MHOTO(AKTOPHOTO
PErpecCHOHHOTO aHAIMN3a.

B cBs13u ¢ TeM, 4TO NpH NPOBEACHUH SKCIIEPUMEHTOB HAa KOMIbIOTEPE HESICHO, KaKas U3
GbyHKIMI HaWIydmaM oOpa3oM OIMKCHIBAET TOJIYYCHHBIE JTaHHBIC, BBIOMPAIOT HECKOJIBKO
Takux QYHKIUH, HCXOAS W3 TPEANOJIOKEHUH O KapTUHE NPOTEKAHUS HCCIEAyEeMOTO
npoiiecca:

Y= fi (X > él) )

y=50(H(x,a), (2.14)

A€ Y — HCKOTOpas BBIXOAHAA XapPAKTCPUCTUKA MOICIIN
X — BCKTOP BXOIHBIX ITapaMCTPOB MOACIIH;

fi,..., fs — pasznuunble MaremaTuyeckue (PYHKIHU, OIHUCHIBAIOIINE B3aUMOCBS3h
BBIX0JIa Y CO BXOJIaMH X;

a1, &, ..., a3 — BEKTOPHI MAPAMETPOB JIJIsl COOTBETCTBYIOIIUX (PyHKIIHA.

[locne HaxoXxaeHusl MapaMmeTpoB di, a2 , ..., ds HEOOXOAUMO OIEHUTHh KadyecTBa

MOJENHN ITyTEM MOJIYYEHUSI JOBEPUTEIBHBIX OLEHOK MapaMEeTPOB M JTOBEPUTEIBHON OLIEHKU
OTKJIOHEHHMS TEOPETUUECKOM 3aBUCUMOCTH OT 3KCIEPUMEHTANIBHBIX JaHHbIX. Harpumep, mis
JMHEWHOMN 3aBUCHUMOCTH TEOPETUYECKYIO MPSAMYIO MOKHO 3aMucaTh B BUIE

y=b+p*ykx (x-a), (2.15)

rae B*y/x =r * Dy/Dyx; Dy, Dx— nucnepcuu o X 1 y; r- SMIOUPUYECKUN KOIPULIMEHT



KOPPEJISILHH.
3HAUYUMOCTh AMIMUPUYECKOr0 KO3(p(ULIMEHTAa KOPPEISUUU I MPOBEpPAETCA IyTeM
CpaBHEHUS a0COJIFOTHOTO 3HAUYECHMS KO3 (DUILIMEHTa KOPPETALUH, YMHOKEHHOTO Ha
S V(m-1) ¢ ero KPUTHYECKUMH 3HA4YeHUSAMH Hip IIPU 33JJAHHOM JOBEPUTEIBHON
BEpOSTHOCTH p. Ecnn
|r| V (m-1) > Hyp ,
TO CIIy4ailHbI€ BETMIMHBI KOPPEIUPOBAHBI MeX Ty co0oi. Kpurnueckue 3HaueHuss Hyp
JUIsL  pa3iM4HOro oObeMa  CTATUCTMYECKHUX  H3MEPEHUH U Pa3IMIHBIX
JOBEPUTEIIbHBIX
BEPOATHOCTEM P IMIPUBEAECHBI B COOTBETCTBYIOIIECH JTUTEPATYPE 10 MATEMATUYECKOMN
CTaTHCTHKE.
JloBepuTEeNbHBIMU I'PAHULIAMHU 17151 b ciryskat
ev="9 £t *V(m-1) / (m-2)* V(1-r2)* Dy/N m;
anna Bry/x:
gp = P*y/x £ Dy *V (1- 1) / Dy *V(m-2) ,
raey - cpeaHee apupMETHUECKOE BEIMYUHBI Y;
Sy ,Sx - amMIUpuYecKne CTaHAAPTHBIE OTKIOHEHUS BEJIMYMH Y U X;
t =1 (p, k) - 3Hauenue kpurepuu CTbIOJICHTA JUIS 3aITaHHOM IOBEPUTEIIHHOM
BEPOSITHOCTH P M YMCIIa CTeeHel cBo0oabl k =m - 2.

2.4. AlnpokcuManus UCXOAHBIX TaHHBIX

Annpokcumayus ucxoouvix OAHHBIX - CIOCOO MPEICTABICHUS TaHHBIX B BHJIE€ TON WK
nHOM  3aBucuMocth.  Jlis  Oosiee  A(PEKTHUBHOTO  MEPBOHAYAIBHOTO  aHAIM3a
AKCIIEPUMEHTAILHON MH(POpPMALMK COYETaHUE JBYX BEIMYMH NPEJCTaBISAIOT Ha rpaduke B
BUJE TOYEK X;i Yi (MMEeT MEeCTO TakXe M MHOIOMEpHas amnmpokcuMmanus). Bo3mokHBI
CJIEIYIOIINE BU/IbI allIPOKCUMAIIUU:

- UHmMepnoaayus, KOrjaa annpoKcuMupymoomas (yHKUIusS AOKHA MPOUTH 4Yepe3 Bce
AKCIIEPUMEHTATIbHBIE TOUKH;

- peepeccus, Korja anmpoKCUMUpYOIIas (YHKUUS YCPEAHSET 3KCIEepPUMEHTAIbHbIC
JaHHbIE, POXOANUT BOJIM3H HUX;

- cenascusanue ¢ guirbmpayuerl, Koraa (QyHKIWS HE YUYUTHIBAET BBIOPOCHI, LIYMBI,
CilyyailHbI€ JaHHbIE U apTe(aKThI.

[Ipyn MHTEpPHONSALMU Yepe3 SKCIEPUMEHTAIbHBIE TOYKH IMPOBOJATCS KPUBBIE pPAa3HOU
CTENEHU TJAJKOCTH, pa3HOM CTeNeHW NpUOIKeHHs K JaHHbIM. [lpu nuHeHoU
UHTEPIIONISILMY alIpPOKCUMUPYIOLIAs (YHKIHMS COEIHUHSET COCEIHUE IKCIEPUMEHTaIbHbIC
TOYKM OTpE3KaMu MPSMbIX JUHUNA. WHTEpHoIsAUUIO OCYIIECTBISIOT B (DYHKIMH OJHOW U
0oJiee MEPEMEHHBIX.

Kybuueckas CNIIAUH-UHMEPNOJIAYUSL COEAUHSET HECKOJIBKO COCETHUX
DKCIEPUMEHTAIBHBIX TOYEK TJIAJKOM KPUBOW, IEpBas M BTOpas MPOU3BOJHBIE KOTOPOW B
KaXXJ0M TOUKE HEPEPHIBHBL.

Oxecmpanonsyus — O3TO MHTEPHNONALMS 33 TMpelenamMu 33JaHHOTO HHTEepBaia
AKCIIEPUMEHTAIBHBIX TOYEK, NPe/ICKa3aHne 3HAYECHUN 110 UMEIOIIUMCS JTAHHBIM.

Ilpeocmasnenue OauHbIX 6 6UOe 6peMeHHbIX psA0o6. BpeMeHHbIe psabl, PAIbI
JUHAMUKH, XapakTEepU3ylOT HM3MEHEHHE TOT0 WM MHOro TOKas3aTeliss BO BPEMEHH,



BpeMeHHOU (GyHKIIMA. BpeMeHHOU! psa MOTYT COCTaBIsATh KaK OTACIbHBIC YHCIIA, TaK M
BEKTOpa U MaTPULIBI.

B kaxagom psay uMeeTcs JBa OCHOBHBIX JJE€MEHTA: MOKa3aTellb BpeMEHU t U
COOTBETCTBYIOIIMI €My YypOBEHb pa3BUTUSI u3ydaemoro spiaeHus Y=f(t). OCHOBHbIM
NOKa3aTeseM IS TTOTyYEHHS IPaBUJIbHBIX BBIBOJOB IIPU aHAIU3E PAJOB JUHAMUKHU SBIISIETCS
COMOCTaBUMOCTb €T0 3JIEMEHTOB.

Psinbr hopmupyrores nmpu 06paboTKe pe3yIbTaTOB HAOMIOACHHUM (ApPTYMEHT X B TaOIuUIe
2.1. — Bpemsa t). 3HaueHUsT OJHOUMEHHBIX TIOKa3aTeJeHl MOBTOPSIONIMXCS BO BPEMEHH
pacrojiararorcsi B XpPOHOJIOTHYECKOM TMOociaeAoBaTeIbHOCTH. KaXIbli psiJi OXBaThIBAET
OT/EJIbHBIE MEPHUOJIbI BPEMEHH, B KOTOPBIE MOTYT MPOUCXOJIUTh U3MEHEHHUS, PUBOISIINE K
HECOIMOCTaBUMOCTH C JaHHBIMU JpyTuX mepuojoB. Cpenu MNPUYUH, TMPUBOIAAIIUX K
HECOMOCTaBUMOCTH, MOKHO Ha3BaTh CJIEAYIOIINE:

- OIIMOKY B MOKA3aHUSIX UHTEPBAJIOB BPEMEHU,

- HEOJTHOPOJHOCTb U3Y4YaeMOTO SIBJIEHUSI BO BPEMEHU, U3MEHEHUSI B METO/IMKAX yUeTa;

- MPUMEHEHHE PA3TUYHBIX €AUHUI] U3MEPEHUS U T.I.

[Ipu u3ydyeHNn BPEMEHHBIX PSAO0B UCIOJIB3YIOT MOHITUE MPeHOd.

Tpeno- 3T0 TEHIEHIUS U3MEHEHUS! BBIXOJHOW BEJIMYMHBI BO BPEMEHU IO JEHCTBUEM
BXOJIHBIX (DaKTOPOB, €€ YCPEIHEHHOE COCTOSIHUE 32 ONPEJICICHHBIA MPOMEKYTOK BPEMEHHU.
N3ydenue TpeHaa - BaKHOE HamNpaBiICHUE B HUCCICAOBAHUU HAACKHOCTH TEXHUYECKUX U
OMOJOTHMYECKUX, COIMATbHO-I)KOHOMUYECKUX, JeMOrpauueckux U  SKOJOTUYECKHUX
MPOIECCOB, OCYIIECTBISIEMOE IyTeM MPUMEHEHHUSI CHEIUaIbHBIX METOJOB aHaIu3a
BpeMeHHBIX psfoB. [locTosHHO AeicTBYIONIME PAaKTOPhl UMEIOT ONPEAEIAIOIIee 3HAUCHUE U
dopmupytor Tpena. llepuogudecku aecTByromue (HakTOpbl BBI3BIBAIOT MMOBTOPSIONINECS
KoJieOaHusi ypoBHEH psiioB. JleficTBre pa3oBbIX (PAKTOPOB BHI3BIBACT CAydaliHbIE U3MEHECHUS
YPOBHEH PSANOB TUHAMUKH.

2.5. AnnpokcuManus J1aHHbIX (PYHKIHOHAJIbHBIMH 3aBHCUMOCTAMH

JIBe cnyudaiinple BennmunHbl X U Y CBsi3aHbl ()yHKIMOHAIBLHOW 3aBUCUMOCTBIO, €CIIH
cymectByeT Takas uucioBas ¢yHknus f, uro Y=f (X). Ecim X u Y He3aBUCHUMBI, TO
YCJIOBHBIE 3AKOHBI PACTIPENEIICHUS CIIy4YalHOM BEJIMYMHBI Y II0 OTHOILIEHHWIO X HE MEHSETCS
B 3aBUCUMOCTH OT X.

[Ipy cTaTUCTUYECKOW 3aBUCUMOCTH CIYyYallHBIX BEJIMYMH U3MEHEHUE 3HAUEHUS OJIHOU
BEJTMYWHBI BJICUET 3a coOOM W3MEHEeHHWe pacmpenencHus apyrou. [lokazaremem cremneHu
CTaTUCTUYECKOMN 3aBUCUMOCTH SIBISIETCS] KOPPEISLIMOHHOE OTHOIIECHUE

Cyy =[D(Y/X)/D(Y)] %2, (2.16)

rae D(Y/X) - nucniepcusi BBIXOJHOW BETWYUHBI Y TIPU U3MEHEHUU PETyJIHpyeMOun
nepeMeHHOM X U MOCTOSIHHBIX Heperyaupyembix nepemeHHbix, D(Y)- monnas aucnepcus
BBIXOJHOW BEJIUYUHEI Y.

Koppensiumonnoe otHomenne Haxomutcss B mpenenax 0 <= Cyy <= 1. [Hua
(GYyHKIMOHATBLHON 3aBUCUMOCTH HEOOXOIMMO M J0CTaTo4Ho, uTo Obl Cyxy=1. Uem Onmxke
KOPPEJISILIMOHHOE OTHOLIEHWE K EOUHUIE, TeM OJIMKE CTAaTUCTUYECKas 3aBHUCHUMOCTb K
(yHKIMOHATBHOM 3aBUCUMOCTH U 0OpaTHO.

[Tpenmonoxum, 4To B HEKOTOpOE HAOIIOCHIE

y =F(ai, a, ..., an, X) (2.17.)



BXOJST HEW3BECTHBIC MapaMeTphl ai, a2, ..., an. lIpoAenaH psa SKCIEPUMEHTOB U
MOJIY4EHO N OMBITHBIX JAHHBIX (Xi , yi) C LIEJIbI0O YCTAHOBJICHUS 3HAUYCHHUI MapaMeTpoB.
Bo3nukaer Bompoc, Kak BRIOpaTh MapaMeTphl 3aKOHA TaK, YTOOBI pe3yIbTaThl IKCIIEPUMEHTA
COOTBETCTBOBAJIM €My HamwiIydliuM oOpa3zoM. Kak mpaBuio, penieHue Bompoca o moadope
napamMeTpoB OCHOBAaHO Ha METOJIE HAUMEHBIIUX KBaJIpaTOB, KOTOPHIA B JIaHHOM CiIy4ae
COCTOUT B HaXO0KJICHUW MUHUMYMa BBIPKCHHUS

n
0.5*Y [ F(ai, a,...,an, Xi, yi > (2.18)
i=1

0 BCEM BO3MOJXHBIM 3HAUEHUSM ai, a2,...,an.  JIONOJHUTEIBHO MOTYT OBITH
ITOCTAaBJIEHbI OTPAaHUYEHUS HA IApAMETPHI, HAIPUMEP HA UX BEJITWYUHY UM COYETAHUS.

Bonee mpocTtbiM MeTOOM SBISIETCSl METOJ BbIOpaHHBIX Todek. Ha koopauHaTHyro
MJIOCKOCTh X Y HAHOCST JKCIEPUMEHTAJIbHbIC JAaHHBIE U TMPOBOJAT Yepe3 HUX (PYHKIIMIO
annpokcuMmanuu. Jlanee omnpenensitoT BUJ 3TOM (QYHKLUMH, HAIpUMEP, B COOTBETCTBUU C
TaOJIULEH AIEMEHTAPHBIX IMIIMPUUECKUX 3aBUCUMOCTEN, Tabn. 2.2. [Tocne Toro kak BeIOpaH
BUJ QYHKIIMU alpOKCUMAIIH, OCYIIECTBISICTCS MEPEX0] K OMPEICICHUIO HAUTYUIINX €e
napaMmeTpoB. B 1aHHOM MeToze 1O YMCIly HapaMeTpoB BBIOPAHHON (PyHKIMH BBIOMPAIOT N
TOUYEK SKCIEPUMEHTAIBHBIX TaHHBIX 10 BO3MOKHOCTH PAaBHOMEPHO PACIIOJIOKEHHBIE BOKPYT
Hee. [TapameTpsl ai, az,...,a, ONPEAETAIOT U3 CUCTEMBI alredpandyeckux ypaBHeHuu (2.1):

yi=F(ai, a,...,an, X1)

y2>=F(ai, a,...,an, X2)

yn=F(ai, az,...,an, Xn).
PaccesHue pe3ynbTaToB HaOMIOAEHUN BOJMM3M ypaBHEHUsS aNNpPOKCUMAIMU MOKHO
OLICHUTH C OMOUIBI0 OCTATOYHOM THUCTIEPCUH (IUCTIEPCUU aJIeKBATHOCTH):

n n
S2i=S%er=1/(n - 1) * Y (yi- Yaj* xii)?, (2.20)
=l j=0
rae - yucio mapamMeTpoB ypaBHEHHUSI.
CrermneHb aJIeKBaTHOCTH MOJTYYEHHOM MOJIENH OLIEHUBAETCS 10 KpuTeputo duiepa
F=8%/S%c, (2.21)
n

rae S%y = 1/(n-1) *>.(yi- yep)? — AMCHEPCHS Y OTHOCHTEIBHO CPEIHErO 3HAYECHUS Vep.

i=1

Kpurepuii F mokaspiBacT, BO CKOJBKO pa3 pPACCEIHHE Yi OTHOCHUTEIBHO CPEIHETO
3HaYEHUS OOJIbIIIE OTHOCUTEIBHOTO pAcCesHUS BOKPYT TIOJYYEHHOTO YpaBHEHUS
anmpokcuMaru. YeM OoJpIlie 3HAYCHUE KPUTEPHs, TEM TOJYyYCHHOE YpPaBHCHHE JTyUIIle
OTHMCHIBAET PKCIIEPUMEHTAILHbBIC JaHHbIC- CTENIEHb aJIEKBATHOCTH BHIIIIE.

OmeHka JOCTOBEPHOCTH TMOJYYEHHOW MOJENH OCYIIECTBISIETCS CpaBHEHUEM
pacCYMTaHHOW BEIMYHMHBI KpuTepus F ¢ ero TabnuaHbIM 3HaUeHUEM Fip, OTIPEICTICHHBIM TS
32JIaHHOTO YPOBHS 3HAYMMOCTH Ol U CTEMEeHeW cBoOoabl vi = n-l u v» = n-1. YpoBeHb
3Hauumocti o = 0.88...0.88 ompenenser BEPOSATHOCTb, C KOTOPOW MOYKHO CUHUTaTh
JOCTOBEPHON TMPHUHATYIO aNNpOKCHUMHUPYIONIYIO 3aBHUCHMOCTh TPH HMMEIOIEMCS YHUCIIe
OTIBITOB N ¥ MapaMeTpos .

IIpu F < Fix pesyiabrar anmnpoKCUMAalMyd CYUATACTCA 3HAYMMBIM M HaWJICHHbIE



napameTpsl MPUHUMAKOTCA. B MpOTUBHOM cilydyae pe3yjibTaT HE MPHUHUMAETCS, CUUTAETCH,
YTO [IaHHO€ ypAaBHEHHE HE aJICKBATHO OIMKCHIBAET SKCIEPUMEHTAJbHBIE JaHHbIE. B 3TOM
cllyyae He0OXOIMMO YBEIUYUBATh YUCIIO HKCIIEPUMEHTOB, CHUKATh YPOBEHb IOCTOBEPHOCTH
(ecsii 3TO BO3MOKHO) WJIM IOMEHATH BHJI allIPOKCUMUPYIOLIETO YPABHEHHUS.

Boibop anmpoKCUMHPYIONIETO YpaBHEHHUS JOJDKEH MPOU3BOJUTHCA C  y4YETOM
(u3MUECKNX 3aKOHOB, ONPEIEIISIONX TEYEHUE MTPoLIecca, T.€. BCErla ClIeayeT CTPEMUTHCS K
byHKIMOHATBEHOUM Moienu. Ecin u3 GU3n4eckoro cMbIiciia IEpeMEHHbBIE CBSI3aHbI JIMHEH -HON
3aBHCHUMOCTBIO, TO HE CIEAYET MPOU3BOAUTH AlIIIPOKCUMALIMIO IIOJTMUHOMOM BTOPOM CTENEHU -
3TO MPUBEAET JIUIb K UCKAKEHUIO MOJIENIU, CHIDKEHUIO ee ajiekBaTHOCTH. Ciienyer u3berarb
WCIIOJIH30BaHUs TOJIMHOMOB, 3aBHCHMOCTEH OOJIBIIOTO Topsnka (Oosiee 4), Tak Kak OHU
OTMCHIBAIOT OoJiee BBHICOKHME KOJeOaHWs, CBA3aHHBIC C OIMMOKaMHU, apTedakTaMu WU HE
YUYUTHIBAEMBIMHU IIIyMaMH (HEYIPaBIsi€eMbIMU IEPEMEHHBIMH ).

IKCnoneHyuaIbHble NOJUHOMbI. Y PABHEHHS 3TOrO KJIacca 3alMChIBAIOTCS B BUIE

W =exp(apt’ +a; t! +at? +azt3+...), (2.22)
rze ao,ai ,... — MOCTOSTHHBIE KO3(PPUIIUEHTHI.

[Tocne morapupmMupoBanus BeipakeHue (2.22) MpuHUMAET BU/T

InW =aot® +a; t! +art?+ast3+....(2.23)

[Tocne BbIYUCIIEHHS TPOU3BOJHON OT MOCieNHeW (YHKIUHA 3aBUCUMOCTD (2.22) MOXKET

OBITH IIPECTaBICHA B BUE
(I/W)*dW/dt=a; +2at! +3a3t?+....(2.24)

DKCIepUMEHTAIbHBIE JJAHHBIC, alllIPOKCUMUPYEMbIE IKCIIOHEHIIMAIBHBIM MMOJIUHO-MOM,
MOXHO 00pa0oTaTh Ha KOMIBIOTEPE CTATUCTUUYECKUM MeTojamHu. B pesynbTare OyayT
paccuuTanbl KOI(POHUIMEHTHI a; MOJMHOMHHAIBHOTO ypaBHEHUs. B mpakTuke 0OOBIYHO
OTPAHUYMBAIOTCS 2-01 WU 3-€1 CTENEHAMU OJIMHOMA.

Annomempuueckue 3asucumocmu. Ilpeanonoxum, yto P 1 Q — HEKOTOpbIE CBOMCTBA
oprann3ma (HaOJrOaeMble KOJMYECTBEHHBIC XapPaKTEPUCTUKH): Hampumep, P u Q moryt
OBITh MaccamMu Pa3jIuYHbIX KOHEYHOCTEW >KMBOTHOTO Wi P MOXeT 3aiaBaTh CyXylO maccy
pactenusi, a Q — IUIOMAJb MOBEPXHOCTH €ro JHUCThEB. [IOCKOIBKY OpraHu3M pacTeT u
pa3BuBaetcs, T0 U P, u Q OyIyT U3BMEHATHCS C TEUEHUEM BPEMEHH, TO €CTh

P=P(t) u Q= Q(t). (2.25)

Cunraercs, uro P u Q aIoMEeTpUYECKH 3aBUCHUMBI, €CJIM OHH YyJOBIETBOPSIOT
ANIOMETPUYECKOMY YPABHEHUIO

P=a* Qb, (2.26)

r7e a 1 b — nocTostHHbIE KOY(PPUIMESHTHI.

P u Q u3aMeHs10TCS BO BpEMEHU TaKUM 00pa3oM, 4TO COOTHOIIEHHE (2.26) coxpaHseT
CIPaBEJIMBOCTh HA BCEM HUHTEpBaJIe HAOIIOJACHHUS.

2.6. ®yHKuuu pocra

Hpyrum BuoM (PyHKIIUH, ITUPOKO UCIOJIB3YyEMBIX B JeMOTpapuuecKux, MeIUIIMHCKUX,
arpOHOMHUYECKUX M OHMOJOTUYECKHX HCCIIEIOBAHUAX, CBSI3aHHBIX C POCTOM, JTHHAMUKOMU
Pa3BUTHS PACTCHUH, )KUBOTHBIX, YEJIOBEKA U UX MOMYJISIUN, SIBISIOTCA «DYHKYUU pOCmay,
0003HaYaIOIINE HEKOTOPYI0 AHAIUTHYECKYI0 (PYHKIMIO 3aBUCHUMOCTH BEIMYUHBI W OT
Bpemenu t: W = f(t). Haznauenue ¢GyHKIUNA pocTa — CBS3aTh BPEMEHHBIC PSINIbI JTAHHBIX,
OTHOCSIIIIUXCS K POCTY OpraHv3Ma WIM €ro 4acTH, B paMKaxX €JWHOTO MaTeMaTH4YeCKOIO



BbIpaeHHUs. [IpennouTUTeNnbHO TOCTPOUTH Takylo (yHKIHIO, KOTOpas OTIMYanach Obl
OTIpe/IeTICHHBIM OMOJIOTUYECKUM, TEXHOJOTHUECKUM WU (PU3UYECKUM TPaBIONO00UEeM U
MHTEPIPETUPYEMOCTBIO MapaMeTpoB, TO €CTh OTOoOpaxkana Obl JieKalue B OCHOBE
M3y4aeMoro mnpouecca (pu3noioru4eckue Win OMOXUMUYECKHE MEXAaHU3MbI U OTPaHUYECHMUS,
T.€. ObUTa OBl PYHKIIMOHATIBHOM.
OOBIYHO TMHAMUKY MPOIIECCA POCTA ONMUCHIBAIOT AU(PPEpEHIIUATBHBIM YPaBHEHUEM
dW/dt = g(t), rae g(t) = df/dt (2.27)
WU, €CIIA UCKIIFOYUTh NPOMEKYTOUHBIE ITIEPEMEHHbBIC, B BUIE meMna pocma - NpupamieHus,
HaIpuMep, Macchl WK 00beMa B €IMHUILY BpEMEHU
dW/dt = h(W), (2.27a)

riae h- HekoTopast GyHKIHS.

DTO ypaBHEHHE €CTh 3aBUCHUMOCTh Temmna pocta dW/dt ot cocrosiHus 00BEKTa
(pacreHus, >XMBOTHOIO W T.A.), [I€ B KA4eCTBE IEPEMEHHON COCTOSIHUSI BBICTYHAeT
nepeMeHHas W.

B HekoTOpBIX ciiyyasix UCHOJB3YIOT (opMy, Tlle B KaueCTBE OAHOTO M3 MapameTpoB
SIBJISIETCS BpeMsi

dW/dt = u(W.,t), (2.28)

r7ie U ecTh HekoTopas PpyHkius ot W u t.

JIns1 6onee MOoJTHOTO ONMCAHUS! JUHAMUKH MPOLECCa UCIIOJIb3YIOT OTHOCUTEIBHBIA TEMIT
pocTta

(1/W)*dW/dt, (2.29)
MOKAa3bIBAIOIIMK TEMIT POCTA OTHOCUTEIBLHO U3MEHSIOIIEHCS BETMYUHBI W B JaHHBIA MOMEHT
BPEMEHU.

JIns  anmpoKcMMaluMy BpPEMEHHBIX pSIOB pocTa C LENblo Oojiee  HarjsigHOrO
MPEACTABICHUS] M MAaTeMaTHU4ecKoM oOpaOOTKH MPUMEHSETCS MOJy - Jorapupmuyeckas
mKkana. B aToM ciydae KpuBas CIOXHOW (OpMBI MOXKET MpeoOpa3oBaTh CBOW BUI U
yTpaTUTh CBOK TMEpPBOHAYAbHYIO creuuduky. PaccMoTpum NOpHHLIMIBL  CO3AAHUS
MaTeMaTU4ecKnX Mojienel (pyHKIHi pocTa Ha HECKOJIBKUX MpUMEpaXx.

[IycTh cymiecTByeT U30JIMPOBaHHAs CHCTEMA C ABYMSI KOMIIOHEHTaMH - HET HU BXOJIOB,
HU BBIXOIOB, puc.2.7.

[lepBBIii KOMIOHEHT - cyOcTpaT S SIBISETCS UCTOYHUKOM JIsi BTOPOTO KOMITOHEHTA -
cyxoro BeniectBa W (cymika matepuaia, pocT pactenus). [Ipeanosnaraercs, 4To B npouecce
npeoOpa3zoBaHue NEPBOTO KOMIIOHEHTa S B MaTepuall BTOPOro KoMnoHeHnta W norepp HerT.

Cyocrpar S Cyxoe

Poct BeWecTES W

Puc.2.7. 3amkHyTas JBYXKOMIIOHEHTHAs MOJEIb POCTA.

PaznuuHble NpeanonoxkeHuss OTHOCUTEIBHO 3aBUCMMOCTH CKOPOCTH Ipoliecca (Temma
pocta) oT W 1 S mpUBOJAT K Pa3IW4YHbIM MATEMaTUYECKUM MOJEISM. OTH ypaBHEHHS
BBIBOJISITCSI HA OCHOBE aHaIM3a 0osiee MPOCThIX MOJenell — OOBIMHO MyTeM MHTETPUPOBAHMUS
muddepeHuranbHOr0 ypaBHeHUsl. Takol moaxoj oOJerdaer MHTEPHPETAIUIo MapaMeTpoB
3aBUCHMOCTEN THIIA «CyXasl Macca — BPEMS.

Ecnu 1omycTuTh, YTO Ha paccMaTpuBaeMOM OTpPE3KE BPEMEHH CHCTEMA MOTEPh HE
UMEET - HE MOJyYaeT U3 BHEIIHEW Cpe/ibl U HE TEPSET HUKAKOTO MaTepuana, TO CIpaBeJIUBbI



cnenyromue quddepennmansabsie ypapaenuss dW/dt = - dS/dt;

dW/dt + dS/dt =d(W+S) =0, (2.30)

TaK 4TO

W + S =const=Wo+ So=W¢+S¢=C, (2.31)

rne Wo u So- HCXOJHbIe 3HaUeHUs cyXxoro BemiectBa W u cyOcTpara S B MOMEHT
BpeMeHu t = 0;

Wt U St — 3HaYEHUS] K KOTOPBIM MPUOIMKAIOTCS 3TH MapaMeTphl Mpu t —>00, B
JOMYLIEHUH, YTO CUCTEMA CO BPEMEHEM NPUXOJUT B YCTOMYUBOE COCTOSHUE;

C- mocrosiHHas BEIMYMHA — 3TO COCTOSIHME KOTOPOE MPUOOpETaeT cucrtemMa uepes
OTpeIelIeHHbI MPOMEXYTOK BPEMEHU- KOJIMUECTBO CyOCTpara S CTAHOBUTCSI PABHBIM HYJIIO
U BECh OH IMpeoOpa3zyeTcs B Cyxoe BeuecTBo W.

[TepBoe u3 ypaBHeHuii (2.60) mokas3pIBaeT, 4TO TEMI pocTa cyxoro BemectBa dW/dt
paBeH OTpHUIIATEeILHOMY TeMmy pocrta cyOcrpara - dS/dt, a Bropoe - oOmmii TemMn pocta
CUCTEMBI paBty HyII0. B UTOre mocie J0CTaTOYHOroO MPOMEXKYTKA BPEMEHHU BECh CyOcTpar
nepeiieT B CyXxoe BEIIECTBO, a UX CYMMapHO€ KOJMYECTBO HE M3MEHUTCS U OCTAaHETCsS
EepBOHAYAIILHBIM.

Temm pocTa MOKHO MPEICTaBUTh B BUJE€ HEKOTOPOH (DYHKIIMH 3aBUCAILEH OT TEKYLIUX
3Ha4YeHUH cyOcTpaTa 1 CyXOro BEIeCTBa, TAKOU, UTO

dW/dt =v (W,S). (2.32)

N3 ypasuenus (2.31) cuenyer, uto S = C- W, torma ypaBHeHue (2.32) MOXXHO
3amucaTh B BUIE

dW/dt=v (W, C - W) =h(W), (2.33)

rae h — gyHkus onHol nepemeHHo W.

Takum o00pa3oMm, MareMaTHYECKOM MOJEIBbI0O CHCTEMBI, M300pakKeHHOW Ha puc.2.7.
ABJISIETCSl MOJENb € OJHOM mepeMeHHo. OcTaercss pemuTh Kakylo (YyHKIHIO V
UCIOJIb30BaTh B ypaBHeHuH (2.63). BreiBompl mo Buay (yHKMM v OyayT 3aBHCETh OT
XapakTepa nporecca, MPOUCXOASIIEr0 B CUCTEME.

IIpocmoti sxcnonenyuanvrold pocm. JIjisi CHCTEMBI HA PUCYHKE 2.7. MPUMEM HEKOTOPHIE
JOMyIIeHus! (OrpaHUYEHHUS, YCIOBUS):

- TEMII pOCTa NPONOPLUOHAIBHO KOJIMYECTBY CyXOM Macchl W;

- MEXaHHU3M pocTa «paboTaeT» ¢ MaKCUMaJIbHBIM TEMIIOM Ha MPOTSKEHUU BCETO
BPEMEHH, TOKa CYIIECTBYET NTUTATENbHAs CpeAa;

- mpoluecc pocra  HeoOpaTUM W TIpeKpamaercs, Kak TOJbKO HUCTOIAETCs
nuTareabHas cpena.

VYpaBuenue (2.33) mnpuoOperaeT BUJ

dW/dt = p*W, (2.34)

I7i€ |[\- apaMeTp OTHOCUTEIBLHOTO TEMIIA POCTA.

[Tapamerp | 3aBUCHT, BO-IIEPBBIX, OT BUJA CyXOil mMacchl W , COOTBETCTBYIONIEH B
3aIaHHOM IPOMOPIUHU PECYPCY MUTATEIBHOM CPEbl, U, BO-BTOPBIX, OT TPOU3BOIUTEILHOCTH
WU CKOPOCTH C KOTOPOM OCYLIECTBISIETCS mpouecc pocTta. MHTerpupoBaHue ypaBHEHHS
(2.64) naet ©3MeHEHHUE MACCHI BO BPEMEHU t:

W =Wy *e " mpu0<=t<=ts; (2.35)
W = Ws, ipu t>tr



Korma W = W¢, aS =0, To u3 ypaBuenus (2.31) cnenyer

We = Wo +So (2.36)

U POCT BHE3AIMHO MPEKPaIIacTcs, KOTa UCYE3HET PeCypC MUTATEILHOM Cpenbl S

te = {In[Wo + So /Wol}/ n. (2.37)

ITpocToil sKCnoHeHIMaNbHEIE poct W = Wo*e'™ | Ge3 orpaHudyeHuil pecypcom
MUTATENBHON cpeabl S, MpuBeAeH Ha puc.2.8.- 3aBUcUMOCcTbh WP=(t).

Vpaeuenue pocma Puuapoca. PaccmMoTpeHHass BbIIIE MOJCHD AKCIOHEHIIMAILHOTO
pocTa sBIsIeTCsl HauOoJiee MPOCTOM B CMBICIE MAaTeMaTHYE€CKOro OMHUcaHus mporecca. B
JNEHCTBUTEILHOCTH TIPOUCXOJIAT TPOIECCHI, OMUCHIBAEMbIC 00JI€E CIIOKHBIMU (DYHKITUSIMH.
Opnolt u3 Takux QyHKUMA sBhsercs GyHkius Puuapaca, puc.2.8.

dW/dt = kK*W*(We" - W)/ n*We" (2.38)

WJIU TIOCTI€ UHTETPUPOBAHUS

W = [Wo=Wr] /[ Wo™ + (W - Won)* ekt]V/n (2.39)

rae k, n, W - noctostHabie BenmuuuHbl; k, Wy - TONOXHUTENbHBI, a n >= -1.

[Ipu n < -1 ypaBHeHue TepsieT GU3HNUECKUI CMBICI, IEMOHCTpUpYs mpu W — o

O6eckoHeuHbI pocT. [Ipu ompeneneHHBIX 3HAYEHUSX JOMOJTHUTEIHLHOTO TMapamMeTpa n
OHO OOparlaeTcsi B 0JJHO U3 HanboJiee U3BECTHBIX YpaBHEHUM pocta, puc.2.8: WM(t)- MoHo-
molekyJspHoe (n = -1), WL(t)- noructuueckoe (n = 1) u WG(t)- l'omneptia (n = 0).

Monomonexynapuoe ypasneHue. IT0 ypaBHEHHE OINUCHIBACT, HAIPUMEP, XOJI MPOCTOU
HEOoOpaTUMON XMMHYECKOU peakIy MepBOro nopsiaka, puc.2.8.

[IpuHSATBIC TOTTYIIICHUS

- KOJIMYECTBO SHEPTUM POCTAa HEM3MEHHO W HE 3aBHUCHUT OT KOJIMYECTBA CyXOW MacChI
Wi

- MeXaHu3M pocTa paboTaeT» CcO CKOPOCThIO, MPOMOPIMOHATILHON pecypcy
MUTATEIBLHOU CPEABI S;

- pOCT HEOOpaTHM.

B nanHom ciyuae BMecTo ypaBHeHul (2.38, 2.39) umeem
dW/dt =k *(Wr - W), (2.40)

NN 110CJIC I/IHTerI/IpOBaHI/IH
W = W; - Wo *e K. (2.41)

o e
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Puc.2.8. ®yHkuunu pocra:
1. WP- okcnonennuanpHas; 2. WM- moHomonekymspuoe (n = -1); 3. WL-



noructuueckoe (n = 1); 4. G- 'omnepta (n = 0); 5. Q- auiomerpuueckas 1; 6. P-

aJutoMeTpudeckas 2.

TemI pocTa HENMPEPHIBHO NMAJAET, KpUBAask HE UMEET TOUKHU Meperuoa.

Ypaenenue nocucmuueckoco pocma. llpyn BbIBOJIE ypaBHEHHUs JIOTUCTUYECKOTO POCTA
JEIAeTCs JBOSAKOE AOIYLEHUE:

- BHEPTHS pOCTa MPONOPLMOHATIBHA CyX0 Mmacce W;

- MEXaHM3M pocTa «paboTaeT» CcO CKOpPOCTbIO, MPOMNOPLUUOHAIBLHON pecypcy
MUATATEILHOU CPEABI S;

- POLECC pOCTa HEOOpaTUM.

YpaBHEHUE JOTUCTUUECKOTO POCTa UMEET BUJ, pUC.2.8.

dW/dt = k*W*S, (2.42)
WJIY TIOCJIE UHTETPUPOBAHUS
W = [WoWe]/[ Wo + (We - Wo)* e, (2.43)

AHanu3 J1000r0 U3 JIBYX MOCIEIHUX BBIPAKEHHN MOKa3bIBaeT, 4yTo npu Wy << Wy
JUTsL MaJTbIX 3HaYeHul t (moacrtaHoBka Wo= 0 B 3HaMeHaTelb) CIIPaBEUIMBO MPUOIIMHKEH-HOE
PaBEHCTBO

W= Wy * e, (2.44)

Qynxyus pocma I omnepmya. Ypasaenue I omriepriia BEIBOJIAT, UCXOAS U3 CIEAYOIINX
JIOITyIEHHH, puc.2.8.:

- pecypc MUTATEIbHON CPeNbl HE OTPAHUYEH, TaK YTO C 3TOW CTOPOHBI PHEPTUS POCTA
BIIUSIHUS HE UCTIBITHIBACT;

- DJHeprusi pocTa MpONOpIUOHAIbHA cyxol wmacce W, mnpuuem Kod(p UIIMEHT
NPONOPLUOHATIBHOCTA €CTh BEIMYMHA MOCTOSIHHASA: 3((EKTUBHOCTD SHEPTUHU POCTa MalaeT
CO BpeMEHEM, MpUYEM chaja 3TOT MPEACTaBISET COOOW NMHAMHMKY IEPBOTO MOpSAKA U
COOTBETCTBEHHO HOCHUT 3KCIIOHEHIMAJIbHBIM Xxapakrep. [IpruunHON cnaga MOMKET CIIyKWTb
aerpagauus (B YacTHOCTH, paclleryieHue (EepMeHTOB), cTapeHue Ju00 pasBUTHE U
ycinoxHeHue opranusma. K ypaBHeHuio ['ommepTua NpuBOAST pa3iuyHble KOMOWHAIUU
noryumeHni. @opManusanus MEPEYNCICHHBIX BBIIIE YCIOBUN MPUBOIUT K BBIPAKEHUIO

dW/dt=p * W, (2.45)
I mapaMeTp L , TO €CTh YAEIbHBIN TEMII POCTA, YKE HE SABIISIETCS MOCTOSAHHOW BEITUYUHOM,
a U3MEHAETCA M0 3aKOHY

du =-D *u, (2.46)

rae D — MonoJHUTENbHBIN TapaMeTp, XapaKTepHU3yIOIINKA YMEHBIIICHUE | .

[Tytem nmpeoOpazoBaHUil MOKHO TOJTYYUTh ypaBHEeHUE ['oMIiepTia B €ro KiacCuuecKoi
dbopme

dW/dt =po * W [1 — D/ pol]* In[| W/Wo], (2.47)

ra€ HHACKC 0 oTHOCHUTCS K BEJIMYMHAM B MOMCHT BpPCMCHU t=0.

2.7. AaropurMuueckue (Jiorudeckue) GyHKIUN
Anzopummuyeckue MOAEIN BOCIIPOU3BOIAT IMOIIATOBBIN MPOLIECC YUCIEHHOTO PEMICHUS
YpaBHEHUH, TPEICTABIISIIONIMX MaTeMaTUYECKyH0 MOJENb HccieayemMoro oobekra. Ecmu
ANTOPUTMHUYECKME MOJIENN PEATU3YIOTCS HA KOMIBIOTEPAX, TO OHU MOTYT PacCMaTpUBAThCS
KaK CTPYKTYpHbIE MoJieNiu, paboTaromue ¢ nudpoBoil nHbopMauuein. B nanHom ciyuae Bce
npeoOpa3oBaHus UHPOPMAIMH BBITIOIHIIOTCS OJTHUM U TEM K€ CTPYKTYPHBIM 3JIEMEHTOM —
npoyeccopom. IlocnenoBaTenbHOCTh PELUICHUS 33aaeTCAd MPOTrPaMMOi, a aJITOPUTMUYECKUE



MOJIEJTM YacTO Ha3bIBAIOT HMU(PPOBbIMU. ClieyeT OTMETUTh, YTO MMPUMEHEHHE KOMITBIOTEPOB
JejlaeT  aNrOpUTMHU-YECKHE MOJEIM HauOojlee YHHMBEPCAIbHBIMHU: HalpuUMep, C HX
MOMOIIIBI0O MOTYT OBITb  BOCHPOM3BEJAEHBI M MOJENU-AHAJIOTH, M CTPYKTypHbIE
MaTeMaTUYeCKHE MOJIEIH.

Jlocuueckas ¢ynkyusi — 5T0 (PYHKLIHS, 3aBUCAIIAs OT HEKOTOPOro KOJIWYECTBa
AJEMEHTOB Xj, IJ€ KaXIblii W3 HUX SBIAETCA ABOMYHOM  TMEPEMEHHOW, CBSI3aHHbBIE
orepaTopaMu HyJIeBOM anreOpbl, a cama (QyHKUUS NPUHUMAET JBOWYHOE 3HAuCHUE.
KomOuHanuu 3HaueHUW JBOWYHBIX TEPEMEHHBIX HA3bIBAIOT JBOMYHBIMU Habopamu. B
3aBUCUMOCTH OT HabOopa jornyeckas ¢yHkuus npuaumaetr 0 wiu 1. IIpu n nmepemeHHBIX
YHCIO JBOMYHBIX HAOOpOB paBHO d = 2", a umncio jorndeckux QyHkuuii pasuo 29, JIroOyro
JOTUYECKYI0 (YHKIUIO MOKHO MPEACTAaBUTh CYNEpPIO3UIUEH OrpaHHYEHHOTO KOJIWYeCTBa
TapHBIX JIOTMYECKUX (yHKUMHA, 00pa3yromuX (QYHKIMOHATBHO TIOJHYIO CHUCTEMY.
Jlornueckue QpyHKUIUN 00€CTIEUNBAIOT pabOTy aNITOPUTMHUYECKUX MOJIENEH.

Haubonee pacnpocTpaHeHHBIMU SIBISIIOTCS CIEAYIOIIME AIIEMEHTApPHBIE JIOTUYECKHE
byHKIUN.

Jluzvionkyus (morudeckoe crnoxxenue, MJIN):

y=X1+X2+... + Xq, y =1, ecu X0oTs1 ObI 0/IHA U3 IEPEMEHHBIX paBHa |

(UJIA x; WA x; ... WA x,, UJIA HEcKoIBKUX
NEPEMEHHBIX );

y=0, eciiu Bce nepeMeHHblie paBHbl 0. (2.48)

3Hak + 03HayaeT onepanuio JOTHYECKOrO CI0KEHHUS.

Uneepcus (otpunanue, HE):

y=1,ecnu x =0;(y ecTb HE X, UHBEPCHUSI)

y=0,ecmm x = 1. (2.49)

Konvronkyus (morudaeckoe ymHoxenue, 1)

y=x1* x2*... *x,=1, ecnu Bce u3 nepemenHbix paBubl 1 (M x1 U x2... U Xy,

N HecKoMbKHX MEPEMEHHBIX );

y=0, eci XoTs Obl o/iHa iepemerHas pasHa 0. (2.50)

Bo3moxHO coderanue osneMeHTapHbiX Jornyeckux ¢ysuknumii: MW-HE; WIJIU-HE,
SIBJISIIOIIMECS. OTPHUIIAHUEM dJIeMEHTAapHbIX Jornueckux Gpynkuumid M u WIIW. [ns 3anucu
0001 JIOTMYECKOM (DYHKIMU OCTAaTOYHO ABYX 3JE€MEHTApHBIX (DYHKUMH — WHBEPCHUH U
JOU3BIOHKIMNA WM UHBEPCHUHM W KOHBIOHKIUH, T.€. KaXKJas M3 3THX Hap o0pa3yeT IMOJIHYIO
CUCTEMY.

Jlormueckast (yHKUIMS MOXET OBITh 3a7aHa B BuUIe mabauyst ucmunnocmu. C ee
MOMOIIbI0 MOJKHO 3amucaTh AHAIUTHUYECKOE BBIPAXEHHE, OIMHUCHIBAIONIEE JIAHHYIO
jgorudeckyro pyHkuuto. Takyro 3anuch BBIIOIHSIOT B BUJE OAHOM U3 JIBYX TOXKAECTBEHHBIX
bopM: B cosepuieHHOU  OU3BIOHKMUBHOU  HOPMANbHOU  (POPME WU  COBEPULEHHO
KOHBIOHKIMUBHO HOPpMAbHOU (HopMe.

B cosepwennoti ouzvionkmusnou Hopmanvrou GopMe KaxIoMy HaOOpy MEPEMEHHBIX,
pu KOTOPOM (DYHKIMSI paBHa 1, COOTBETCTBYET KOHBIOHKIUS (JTOTHUYECKOE YMHOXKEHHE)
BCEX MEPEMEHHBIX, IPUUEM BCE MEpEMEHHbIE, UMEIOLIUE B 3TOM Habope 3HaueHue 0, BXOAAT
B KOHBIOHKIMM C OTPULAHUEM, a MMEIOIIMe 3HaueHue 1- 0e3 orpuuanusa. Ju3bIOHKIUSA
YKa3aHHBIX KOHBIOHKIUN SIBISIETCS aHATUTUYECKUM BBIPAKEHUEM, OMHUCHIBAIOIINM JaHHYIO
JIOTUYECKYIO (PYHKIIHIO.



Jlns mormdecko (PyHKITMHM, TpEACTaBICHHOW B Tabmuie 2.2., ee BBIpaKEHHE B
COBEPIIICHHON JU3BIOHKTUBHON HOPMaIbHOUM (hopMe UMEET BUI:

y( X1,X2, X3) = X1¥X2 *x3 +X1%X2 *x3 +x1%X0 *x3 +x1*x2 *x3.  (2.51)

Ta e camas (QyHKUMS B COBEPLUIEHHO KOHBIOHKTUBHOW HOpMajbHOU (opme
3allMChIBACTCA KAaK KOHBIOHKIMS (JIOTHYECKUX CJIOKEHUH), COOTBETCTBYIOIIHUX BCEM
Habopam, Mpu KOTOphIX jJorudeckast pyHkius pasHa 0. [Ipu 3Tom nepeMeHHbIe, UMEIOIINE B
JaHHOM Habope 3HaueHue 1, BXOAST B IU3bIOHKIIMY C OTPULIAHUEM, a UMetolue 3HaueHus ()
- 6€3 OTpHIIaHUSA:

y( X1,X2, X3) = (X1 + X2 +X3)* (x1 + X2 + ;3)* (x1 +;2 + x3)* ()_{1 + X2 +Xx3).(2.52)

Tabmuma 2.2. Ilpumep Tabnuilbl MCTUHHOCTU JIOTMYECKOW (QYHKUIMU Yy IS Tpex
NEPEMEHHBIX X.

BxoHbie epeMeHHbIe OyHKIMA

X1 X2 X3 Yy

olo|lo|o
==
e =)
— ool

Habop normueckux (yHKIMI MOXET OmMHMCaTh BETBJIEHUS CKOJb YTOIHO CIIOKHOTO
nporecca. [Ipumenenue morudeckux (QyHKIMM OyJeT MoKa3aHo B paszjenax, MOCBSIIICHHBIX
KOHKPETHBIM TaKeTaM MPUKIATHBIX TporpamMm MojenupoBanns Matlab u AnyLogic.

2.8. CucremMbl ypaBHEHUI 1J151 ONMUCAHUSA MO/ eJIeH YEePHOro AINKA

[ToMHUMO BBILLIEPACCMOTPEHHBIX MPUEMOB MAaTEMATUYECKOTO MPEICTaBICHUS Mojeei
(pyHKUIMOHANBHBIE U PETPECCUOHHBIE 3aBUCMMOCTH) OOJBIIOE PACIPOCTPAHEHUE HMEIOT
CUCTEMBI JIMHEWHBIX U PA3HOCTHBIX YPABHEHUM.

OOmieit cucteMoil M3 m ypaBHEHMH C N HEU3BECTHBIMHM HA3bIBACTCS cucmemda
aneebpauyecKux ypasHeHull

anxi+apxit ... +amx.= by,
ax1X1 +anxizt ... + amXn = ba, (2.53)
amiX1 t ameXi2t ... + amnXn = bm,

7€ ajj, bj- MOCTOSTHHBIE KOA(PPUITUEHTHI.

Cuctemy Ha3bIBalOT 00HOpPOOHOU, eciiu b1 = by = ... = bn = 0. B npoTuBHOM cnyuae
CUCTEMY Ha3bIBaIOT HEOOHOPOOHOU.

Cucrema Ha3bIBACTCS COBMECMHOU, €CIIN CYIIECTBYET XOTs Obl OJTHO pEIlIeHNE

X1= 0] ... Xn= O,
oOpainaroniee BCce ypaBHEHHS CHUCTEMBbI B TOXKIECTBA, U HECOBMECMHOU, €CIU HU OJHOTO
TaKOTO PELICHUS HE CYIIECTBYET.



CoBmecTHasi cuCTeMa YpaBHEHUN HAa3bIBACTCA ONPeOeleHHOU, €CIU OHa HUMEEeT
€IMHCTBEHHOE DPEIICHUE, U HeonpeoesleHHol, eClIu pelieHui - 0ECKOHEYHOE MHOKECTBO.

Cucrtema ypaBHEHHUI MOXKET ObITh MPEJCTABICHA B BUJIE MATPUIIbI
A*X'=B, (2.54)

rae

A =lan,an,...,am a1,a2, ..., an, ... aml, am2, ... , amn]3  (2.55)
X=[X119X129-°- » X1n, X21, X22, +.. 5 X2ny ..o Xmly Xm2, ... ,an]; (256)
B = [ a]n, a2n, cee o am]o (2.57)

Jns  HaxoknaeHus KOA(PPUIIMEHTOB CHCTEMbl JIMHEWHBIX ypaBHeHHH (2.54) -—

HEO0OXOAMMO PEIINTh MATPUYHOE YpaBHEHUE
A =B\X". (2.58)

C nmnoMombIO CHUCTEMBI JIMHEMHBIX YPAaBHEHMM MOXHO OIKCAaTh HEKOTOpPbIE
POU3BOJICTBEHHbIE M IKOHOMHYECKHE CHUTyalldd, HANPUMEP CUCTEMBI, OIUCHIBAEMBIE B
paMKax METOJI0OB JIMHEWHOTO MPOTPaMMHPOBAHUSI- TPAHCHOPTHHIE 3a/lauM, COCTABJICHUE
pallMOHOB  NUTaHUsA, IUIAHUPOBAHHMS paldOT, COCTaBIEHUS ONTUMAIBLHOTO Habopa
TEXHUYECKUX CPEJICTB U T.I., KOTOPbIE OYIyT pAaCCMOTPEHBI HUXKE.

Pasnocmuvle ypasnenusi. Pa3HOCTHBIM ypaBHEHHWEM HAa3bIBA€TCsl ypaBHEHHUE, KOTOPOE
CBSI3BIBACT MEXIY COOOM 3HAYEHUS X, MPU PA3NTMYHBIX 3HaUYeHUAX uHAekca n. Ecnu Ni u N»
MPEJCTaBISIOT COO0M HAMOONbIIMKA W HAMMEHBIIWWA M3 WHIEKCOB N, BCTPEYAIOIIUXCS B
3aMuCU ypPaBHEHMUS, TO MOPSJIOK PA3HOCTHOTO YPABHEHUS €CTh

P=Ni-N,
HanpuMep, (2Xn+3)* + Xn = 5 — ypaBHEHHUE TPETHETO TTOPSIIKA.

[Ipenmnonoxxum, 4YTO HMMEETCS TMOMYJAIMS >KUBBIX OPraHU3MOB, pAcTyIlas TaKUM
00pa3oM, 4TO C yBEIMYCHHEM €€ YHCICHHOCTH CKOPOCTh €€ POCTa TaK)Ke YBEIMYHUBACTCS.
UtoObl BRIPA3UTh 3TO JOMYIICHHE B MareMaTH4eckoi (opme, 0003HaYUM 4Yepe3 an pa3Mep
MOIYJISIMU B KOHIIE N-T'O MEepHoJia BpeMeHU. Torna BeIMUNHA Xn+1 - Xn BBIPAXKAET MIPUPOCT 32
CIIEYIOIIUNA MEPUOJl BPEMEHH, T.€. CKOPOCTh, TEMII, B E€AMHMILy BpeMeHH B (n+l)-om
UHTEpBaJe BpPEMEHH. OTa BeJIMYMHA MPONOPLUUOHAIbHA X, EciM  BeIUYHUHY
MIPOMOPITMOHAIBHOCTH 0003HAYUTH Yepe3 a, TO MOy IUM

Xn+l - Xn = a * X
WiIn
Xn+1 = (14a) * Xn . (2.59)

YToOBl pemuTh 3TO ypaBHEHUE, Mbl JIOJKHBI 3HATh HaUaJbHBIN pa3Mep MOMyJISIUU Xo.

Torma MOXHO MOCIEA0BATENBHO BEIYUCIUTG YUCIEHHOCTh B pa3HbIE MOMEHTBI BDEMEHU
X1 =(1 +a)*Xo,
x2 = (1 +a) *x; =(1 + a)>* xo, (2.60)
x3 = (1 +a) *x2 =(1 +a)’ * xo.

Ecnu nocrostnnas a > 0, TO ¢ pOCTOM N YUCICHHOCTh MOMYJISIIIUA HEOTPAHUUYECHHO
pacrert, ecnu a < 0, o nagaer. [Ipu a = 0 YUCIEHHOCTH OCTaeTCAd Ha MOCTOSSHHOM YPOBHE.
[Ipu 3HadueHnn a <-1 YUCIEHHOCTh CTAHOBUTCSA OTPUIATEIBLHOM.

OOt BU TUHEMHOTO pa3HOCTHOTO YpaBHEHUsI BTOPOTO MOPsIIKa

a(n) * xn2 + b(n) * xo+1 + c(n)* xa=d(n), (2.61)

rjae a(n), b(n), c(n), d(n) - 3a7aHHBIE 110 IKCTIEPUMEHTY WIJIM HAOIIOICHUIO (PYHKIIUHU.



Ecm d(n) = 0, To ypaBHeHHe Ha3pBaloT oaHOpomHbIM. Ecimm a(n), b(n), c(n), d(n)
MOCTOSIHHBI U1l BCEX N, TO ypaBHeHUE (2.61) Ha3pIBalOT Pa3HOCTHBIM ypPaBHEHHEM C
MOCTOSIHHBIMH KO3 (PUIIMEHTaMU.

Ecnu Ha mponecc BIUAIOT Kakue-I1u00 BHEIIHUE (DAaKTOPbI, HAIPUMEDP, KOHKYPEHUUS,
NPOTUBOAECHCTBUS, HEAOCTATOK PECYpPCOB M.JA., TO OINUCATh JAHHYK) CHUCTEMY MOXHO C
MTOMOIIBIO CUCTEMBI PA3HOCTHBIX YPABHEHUH MEPBOTO MOPSIJIKA, UMEIOIIYIO BU]T

Xn+l = a11* Xn T an® yn + f(n), (2.62)

Yo+l = a21* Xo +an™ yn + g(n),

rae aii, a2, a21, a22— NOCTOsIHHBIE KO3 duunenTsl; f(n), g(n)—3ananHbie GyHKIUH; Xy
, Yn - UICKOMBIE (YHKITHH.

Cucremy (2.62) MOXHO MPEACTaBUTh KaK MOJEIb B3aMMOJICHCTBUSA JIBYX arceHTOB
(BuaoB, (QupM, MPOTMBHUKOB), KOHKYPUPYIOIIMX 32 OJHU U Te ke pecypcbl. Korma oba
areHTa KOHKYPUPYIOT 3a OJHH M TE€ K€ PEeCypChl, 3TO MOJEIUPYETCS C MOMOIIbIO
OTpULIATEIbHBIX KO3PPUIMEHTOB aiiazi. Ecnu, Hanpumep, KoahGUIIMEHT ai; OTpUIIaTeNIEH,
TO areHt Buja 1 Oyjaer yObIBaTh C pOCTOM areHTa Buja 2.

Jlnst onrcanust Gojiee CIIOXKHBIX MOJeied, 00Jiee CIIOKHBIX B3aMMOJICUCTBHI arceHTOB
Ipyr ¢ JAPYroM M BHEIIHEW cpenoi, NpuMeHsoT AuddepeHuanbHble YpaBHEHUS.
[IpeanonoxeHus, MPUBOISAIINE K 3TUM yPaBHEHUSIM, COCTOSAT B TOM, YTO CKOPOCTh POCTa
arcHTa Ha €JUHUILY YUCIEHHOCTHU areHTa X(t) paBHa MOCTOSTHHON BEJTUYUHE a

[1/x(t)] * dx(t)/dt = a. (2.63)

Nnu B Buge auddepeHmanb-HOT0 ypaBHEHHS TIEPBOTO MOPSIKa

dx(t)/d(t)= a* x(t). (2.64)

CKopocTh pocTa MOXKET OBITh HEMOCTOSHHOM BelWunHOM. Torma Mpl MPHUXOAUM K

HeJMHEeHOMY nuddepeHInaTbHOMY YPaBHEHHIO MIEPBOTO MOPsIKa
dx(t)y/d(t)= g(x, t). (2.65)

rae g(x, t)- 3aganHas QyHKIHs.

NHuTtepnperaiysi 5TOro0 ypaBHEHUSI MOXKET OBITh CIIEIYIONIEeH - CKOPOCTh POCTa areHTa
SBJISIETCSI HEKOTOPO# (DyHKITMEH BPEMEHHU U €r0 YHCIICHHOCTH.

Jluneitnpie  nmuddepeHIuanbHble  ypaBHEHUS  BTOPOTO  TMOPSAKA  OMHCHIBAIOT
KoJiebaTeNbHbIE IPOLIECCHI, MPOUCXOIINE B CHCTEMAaX

a(t) * x"(t) + b(t) * x'(t) + c(t)* x(t) = 1{(t), (2.66)

rae a(t), b(t), c(t), f(t) - 3amannpie pyHknuu, mpudem a(t) He oOpamaeTcss B HYJIb HU
IPY KaKUX 3HAUYCHMSIX t.

KonebaTenpHple TpOIlecChl XapakTEepHBI IS MHOTHX IPOIECCOB B  OHOJIOTHH,
SKOHOMUKH, TEXHUKH, 00YCIIOBIICHHBIE CYTOYHBIMH, MECIYHBIMU HJIM TOJIOBBIMU ITUKIIAMU.

Cucremsl quddepeHmaIbHbIX YPaBHEHHUH MEPBOTO MOPSIIKa

dy'i/dt = amiyi1(t) + amy2(t) + ... + amya(t),
dy'2/dt = amiy1(t) + am2y2(t) + ... + amya(t), (2.67)
dy'v/dt = amiyi(t) + amy2(t) + ... + amya(t),

TJI€ ajj - TOCTOSIHHBIE KOA(G(UIIMESHTHI.

Pemmuts cucremy (2.67) 3Hauut Haitw GyHkuuu yi(t), ya(t), ..., ya(t) , KOTOpBIC
YIOBJIETBOPSIOT BCEM €€ YpPaBHEHUSIM.

2.9. AnnpoxkcuManusi JAaHHBIX PerpecCHOHHBIMH 3AaBUCHMOCTAMU



CroxacTuyeckasi 3aBUCUMOCTh, NIPH KOTOPOM C HW3MEHEHHEM OJIHOM BEJIUYUHBI
MU3MEHSETCS CpeJHEee 3HAueHHe APYroi, Ha3bIBAETCS KOPPElIAYUOHHOU W BbIpaKaeTcs
@yukyuel pezpeccuu, YCTAaHABIUBAIONICH CBSI3b MEXKAY CIy4allHOM MEpEeMEHHOU X U
YCJIIOBHOM CpellHeW BbIXOJa 00BheKTa Wik Mojenu my = f(x). Perpeccruonnas 3aBUCHMOCTD B
OTJINYME OT (PYHKIUMOHAIBHOW HMMEET KOPPEIAUUOHHOE OTHOleHue MeHbine 1. Jlns
OTCYTCTBUS PETPECCHOHHON 3aBUCHUMOCTH Y OT X HE0OXOJMMO M JIOCTaTOYHO, YTO OBl
KoppensiunoHHoe oTHomeHue Cyxy =0. DyHKUMM perpeccud CO3Jal0T KPUBBIE WU
MOBEPXHOCTH C MUHUMAIbHBIM OTKJIIOHEHUEM OT SKCIICPUMEHTAIBHBIX JTAHHBIX.

B 3aBucuMocTH OT 4mcia MEPEMEHHBIX X (YHKIHS PETPECCHU MOXKET OBITh npocmoi
(CBSI3p MEXKIYy JBYMs TEPEMEHHBIMU) WU MHOdNcecmeenHou f(Xi1, X2, ..., Xk), JUHEUHOU U
HeJIUHEeUHOU.

[Toctpoenne  (yHKIMM  pErpeccCMM  HAYMHACTCS C  BBISICHEHHS  OCHOBHBIX
KOHTPOJUPYEMBIX HE3aBHCHMBIX IMEPEMEHHBIX — (PAKTOpPOB Xi, X2, ..., Xk, ONPEACIISIONTUX
BHEIIIHUE BO3JEHUCTBUS Ha 00BEKT. COBOKYMHOCTh ATHUX (aKTOpoB X = (X1, X2, ..., Xk)
oOpasyeT (hakTOpHOE MPOCTPAHCTBO pa3MepHOCTHIO k. 3amaueil perpecCHOHHOrO aHamM3a
SBJISIETCSI YCTAHOBIICHUE CBSI3€H MEXIy 3aBUCUMOM CIIy4alHOUM BEMYUHOM (OTKIMKOM) y U
EPEMEHHBIMH X.

B o0mem Bumge Takyro CBsI3b MOXKHO OIKCATh C TOMOIIBIO JIMHEHHONW KOMOWHAITMH
HEKOTOPBIX JTUHEHHO HE3aBUCUMBIX 0a3uCHBIX QyHKIMM 0T PakTopoB { X(X)i=0,12,...m} = {1,
Xi(X)j-1,...m } € HEHU3BECTHBIMM KO3(PPuUUEHTaMU {0j}- YpPaBHEHHUEM MHOXECTBEHHOMN
perpeccuu:

m

Y(x,a) =) o Xj(X)=oao+ Zn:lj Xj(x). (2.68)
=0 J

=1

[Tpu aTOM 3amanHbIe 6a3uCHBIC (DYHKITUU

Xi(x)= Xj(x1, X2, ..., Xk), J=1, ..., m)
MOTYT paccMaTpUBaThCS KaK HOBbIE KOHTPOJIUPYEMbIE (IE€TEPMUHUPOBAHHBIC) MTEPEMEHHBIE.
Otn QyHKIUH 00pa3ylOT MOJHBINA HAOOp HOBBIX MEPEMEHHBIX, U3 KOTOPBIX (POpMHUpYyETCS
ypaBHEHHE (MOJI€NIb) perpeccuu. DTOT Ha0Op MOXKET BKIIHOYaTh B ceOs JIt0Oble (yHKIIUH,
TaKMe KakK IOJMHOMBI, MapHbIE MPOU3BENCHUS, JOrapuPMbl, OOpPATHYI0O U CTEHNEHHYIO
(YHKIUIO, TPUTOHOMETPUYECKME U T.I. B MpakTUueckod AEesITENbHOCTH HCHOIb3YIOT
clieayromnre 0003HauYeHHsI TUHEHHONH MHOKECTBEHHOM (MHOTO(AKTOPHON) PETPECCHH:

- TMHEHAsI MHOYKECTBEHHAsI perpeccus

Y(x,0)= oo+ E o *Xi(x)  (2.69)
=1

WIM B MaTpU4YHOH popme
Y(a) = X*a; (2.70)
- OTKJIMK Y —3aBUCHUMasl cllydaiiHas nepemeHHas (y; — HabJIrojaeMble 3HaYeHus),
1- [lopsimkoBbIf HOMEpP WHIUBUTY ATBHOTO HAOTIOICHUS:
(Yes s X1lis X2iy ovey in), 1 =1, ...N,
N- yucno HabIIOAeHN, TOBTOPHOCTD OTBITA;
- KOHTPOJIUPYEMBIE, IeTEPMUHUPOBAHHbBIE) IEpEMEHHbBIE, PAKTOPHI X1, X2, ..., Xk.
- MapaMeTpsl o, O, ..., Om;



- OasucHbIe QYHKINU

Xi(x) = Xj(x1, X2, ..., Xx), G =1, ..., m).

PaccMOTpuM HEKOTOpBIC, HauOOJiee YACTO BCTPECYAIONIUECS, YACTHBIC IPUMEPBI
JINHEWHOW pErpeECCUN.

Jluneiinvle Mooenu nepeoeo NopsioKa.:

1) Eciu m = 1, k = 1, X4(x) = X, To nojiy4aem JIMHEHHYIO MOJEIb
IEpBOIo MOPSAIKA C OJHUM (aKTOpOM (0/IHA BXOJHAS MIEPEMEHHAst X B MEPBOM CTEMEHH):
Y(a) = oo+ ar*x; (2.71)

[IprumMep perpecCHOHHON JTMHENHON MOJENHN IIEPBOTO MOPAIKA IPUBEAEH Ha puc.2.9.

Puc.2.9. PerpeccuonHass JIMHENHAas MOJENIb IEPBOTO MOPAAKA: 0o — HOCTOSHHBIN
ko3 puIueHT; ai- KOd(PPUIHUEHT TNpU TNEPEeMEHHOW X; X1 , Xn — BXOJHBIC
AKCIIEPUMEHTAIbHBIE IEPEMEHHBIE;

y1 7", yn X" - BBIXOJHBIE JKCIEPUMEHTAIbHBIE NAHHBIC, yi PA% |y, Pact
BBIXO/IHBIE JIaHHBIE TIOJTYYEHHBIE 110 YPABHEHUIO PETPECCUM.

2) Ecnu m = k, Xj(X) = Xj, To HoJy4yaeM JUHEHHYI0 MOZENb MepBoro mnopsaka ¢ k
BXOJIHBIMU [TEPEMEHHBIMMU:

Y(X, ) = oo+ o *x1+...+ o*xi; (2.72)

Jlunetinvle modenu 8mopoco nopsaoxa.

1) Ecou m =2, k = 1, Xi(x) = x, Xo(X) = X%, 02 = 01, TO UMEEM JTMHEHHYIO MOJENb
BTOPOTO MOPSAAKA C OJHON BXOJIHOU IIEPEMEHHOM X:

Y(x, a) = oo+ o *xi+...+ o ¥x; (2.73)

2) Ecmn m =5,k =2, Xi(x) =X, X2(X) = X2, X3(x) = x12, X4(x) = x2%, Xs5(X) =
X1* X2, 1= 011, 04 = 022, 015 = 0L12, TO MIOJTyYaETCsl JIMHEWHAs: MOJIENb BTOPOIO MOPSJKA C IByMs
BXOJIHBIMU IIEPEMEHHBIMU X1 U X2:

Y(X, 00) = oo+ o x1+ 0p¥x2 + a1 *x02. . an¥x2? + o¥xi*¥xa. (2.74)

Perpeccuonnsle mMonenu ¢ OONBIIMM KOJUYECTBOM BXOJHBIX NEPEMEHHBIX M Ooiee
BBICOKOTO MOpSKa UMEIOT aHAJIOTMYHBIA BUJ. PerpeccnoHHbIE MOJEIU MOJy4aroT MyTeM
pELIEHNs] CUCTEMBI JIMHEWHBIX YPABHEHNN HA KoMIlbtoTepe. [Ipu nmpencraBneHny JTUHEWHOM
MOJIENT MHOKECTBEHHOM PErpeccuu B MAaTPUUHON (popMe HEOOXOAMMO COCTABUTH:

1) Martpuny X 0azuchHbix pyHkuui {Xj(x)} pazmepom (N xm+ 1)



1 X11  X21 .. Xml
1 X112 X22 Xm?2

X= Sl @75)
1 XIN X2N ..XmN
rnej=0,1,...,m,i=1, ..., N, npu 3TOM
Xii= Xj(X1i, X2iy -+ Xki) = Xj(Xi) ,j =1, ...m
COOTBETCTBYET 1 - OMYy HAOMIOACHUIO (Vi, X1i, X2i, ..., Xki), 1 = 1, ..., N (N- mogHoe 4ucio
HaOJII0ICHUH, BKIIFOUasi TOBTOPHOCTH);
2) Bekrop a mapametpoB 0;(j =0, 1, ..., m) pasmepHocThio (m + 1) X 1
a0
al
a= ; (2.76)
om
3) Bexrop Y mabmonenuit {y;} i=1, ..., N pasmeprocTtsio (Nx1)
yl
2
v="", @77
yN
npyu4eM JaHHBIC WHAWBUIYAIBHBIX HAOMIOMCHHM BKIOYaOT N pe3ynbTatoB  (Vi,
X1i, X2i,
vees Xki) = (Yi, Xi), (1=1, ..., N'), 4acTbh U3 HUX- IOBTOPHBIE, Y KOTOPBIX JOJKHBI
COBMaJaTh BCE BXOJIHBIC IEPEMEHHBIC (X1, X2, ..., Xk).

Jlnst pacdera ypaBHEHUH perpeccMd HEOOXOAMMO MMETh TAaK)Ke MATPHILY JHCIICPCHI
BEeKTOpa Y W OCYIICCTBHTH IIEHTPpUPOBaHHUE JaHHBIX. OOBIYHO ATH OIEpaliy 3ATI0KCHBI B
MporpaMMy pacdyera perpeccuu. PemieHne ypaBHEHUS pErpeccud — 3TO pPEIICHUE
MaTPUYHOTO yPaBHEHUS THIIA

Y=a*X; (2.78)

OTHOCHTEJILHO 0

a=Y\X, (2.79)

rae “\ 7 - CUMBOJI JICTICHUS MaTPHIL.

PerpeccroHHble MOJICH HE MPHUBSI3aHbI K PU3UUECKOW CYIHOCTH (DYHKIIMOHUPOBAHHUS
00BEKTa MCCIICIOBAHUS, & MO3TOMY Pa3MEPHOCTH MOTYT YUHUTBIBATHCS TOJBKO CO CTOPOHBI
BX0J1a ¥ BBIXOJIA.

3.1. IIppHuMnbI BHIOOPA CTPYKTYPhI MOAE/IH

[lepBeiiiuM W3 TMPUHIMIIOB BBHIOOpA CTPYKTYPHI MOJIENH  SIBJSICTCS TPUHITUI
MPOCTOTHI: U3 PA3IUYHBIX BAPUAHTOB CTPYKTYPhl MOJEIM CHauyajga cleayeT MonpoOoBaTh
npocmeviwut. Hanpumep, eciaum uCCleAyeTcs CloXHas AUHaMU4ecKas (MHEPIMOHHAs)
CUCTEMa, TO CHauyaja Hy>KHO MPOBEPUTH, HEJb3S JIU OTPAHUYUTHCS CTATUYECKOW MOJEIIBIO,
HE YUYUTHIBAIOIIECH TUHAMUKY.



[Ipy yTOYHEHUM CTPYKTYphl CTaTHUYECKOHW MOJENU PYKOBOJACTBYIOTCS TEM K€
OPUHILIMIIOM MpocToThl. Hampumep, ecnu 3aBUCMMOCTH BbIXOJa OT BXOJla MOHOTOHHA, TO
CHauaja mpoOyIoT suHetinyio. Eciii 3aBUCUMOCTD BBIXOJa OT BXOJAa HOCUT IKCTPEMAaIbHBIHI
xapakrep, To OepyT xkseadpamuunyro (YHKIUIO, a €CIU €CTh OCHOBAaHHUS JIyMmaTbh, 4YTO
3aBUCHMOCTH BBIX0/1a OT BX0J1a UMEET nepeaub, TO HAUMHAIOT C KyOuueckou (PyHKINU.

Eciu moctpoeHne MOAENW BBIMONHSIETCA C IENbI0 onmumusayuu, TO BIATH OT
HKCTPEMYMa MOKHO OTPAHUUUTBHCSA JIUHEUHOU MOOeNblo, a TIPU MPUOIMKEHUN K 9KCMpemymy
NepexXouTh Ha KBaJpaTHuHylo. B i1000M cilydae mpeanouTuTenbHee MOJAETH, B KOTOpbIE
MNOCTOSIHHbIE KOA(DPUIIMEHTHI BXOAST JTUHEHHO.

Ecnu TouHOCTh MOAEned ¢ MOCTOSHHBIMU KO3((UIMEHTaMH HEJ0CTaTOYHa, TO B
MOJIENIb BBOJSIT 3aBUCUMOCTh Kod(pduimentoB ot Bpemenu (aperid). Jperd moxer ObITH
MOHOTOHHBIM WJIM NEPUOJUYECKUM, TpUYEeM B OOJBIIMHCTBE CIIy4aeB JI0CTaTOYHO
OTPaHUYUTHCS MPOCTEUITUMU MOJIEISIMH JIpeiida - TMHEWHBIMU WU TapPMOHUYECKUMHU.

Ecniu  Bo3HMKaeT  guwieMma:  BbIOpaTh ~ MOJENb  JIETEPMUHUPOBAHHYIO WU
CTOXaCTUYECKYI0, TO MPEANOYTEHUE CIEQYeT OTIaTh demepmuHuposantou. Y1 Toibko ecinu
HE y/aeTcsa 000UTUCH 0€3 CIIy4yallHOCTH, TO BBOJAT €€, IPUYEM CHavyaia B HanboJjee mpocToi

dbopme.
B cooTBeTCTBUMU C MPUHIIUIIOM MPOCTOTHI MPU BHIOOPE MOJETH CIEAyeT HAauWHATH C
HAaWMCHBIINX 3HAYCHWH TIOPSJIKA, YYHWTHIBAasg, YTO MHOTHE KJIAacChl JUHAMHUYECKHUX

IPOLIECCOB OMUCHIBAIOTCS MOJENSIMU IEPBOTrO-BTOPOIO MOPSIKOB.

Yem Oosnbllie MOAENb (pa3Mep ee OnpeiessieTcsl YUCIOM ONMCHIBAEMBIX MOJCHCTEM),
TEM MPUCTPACTHEE K HEH ciiemyeT OTHOCUThCs. Mojiens, koTopasi Obuia Obl TPOCTO OOMBIION
U CJI0KHOM, IOCTPOUTH Jierdye. OJJHaKo NMpU BeChbMa BBICOKON CTOMMOCTH LIEHHOCTb €€ MOXKET
OKa3aThCS COMHHUTEIBLHOW Kak JJIS YYEHBIX (€CIM He BO3HHWKAET HOBBIX YIJIOB 3PEHHS Ha
npobieMy), Tak ¥ JUIs TPAKTHKOB (€CAW HE yJaeTcs IMOJyYHTh TOUYHBIE MPOTHO3HI,
MCIOJIb3YEMBbIE JUTS IPUHSTHS PEIICHUN ).

[lepeuncnennpie paBuia CieIyeT MPUHIMATh HE KaK 3aKOHBI, a KaKk peKoMeHaaun. B
MUpE MOJIeNed MapCTBYeT IUIIOpaln3M, M Ui JIOCTHXKEHHUS ycrexa HyXXHO HCHbITaTh
HECKOJIbKO BapuaHTOB Mojeneil. [Ipu 3Tom camas monHas MoAenb He 00s13aTeNbHO camasi
TOYHas, a caMasi TOYHast He 0053aTeIbHO camast XOpOoIasl.

3.2. IIpoueaypa nocTpoeHuss MATEMATUYECKOH MO/IeJIV U ee UCCJIeI0BAHUS

[Ipouenypy mocTpoeHUs MOJAETH MOXHO NPEACTAaBUTHh COCTOSILIEW U3 psiga dTaroB,
XOTSl B KOHKPETHBIX CIydasX HEKOTOpBbIE 3Talbl MOTYT OIyCKaThCs, a psAj padboT 1o
MOCTPOECHUIO MOJIETN BECTUCH NApaJIEIIbHO.

Oman 1. Pa3paboTka konyenmyanvHou Mmooenu, SBIAIONICHCS coAep KaTelbHOU
OCHOBOM JIsl IOCTPOCHHSI MaTEMATUUECKON MOJIEN 00BEKTA.

[Ton xkonyenmyanvrou MmoOenvio 06vekma MOHUMAETCSI COBOKYIHOCTh KaueCTBEHHBIX
3aBUCUMOCTEN KPUTEPUEB ONTUMAIBLHOCTU M PA3IMYHOTO POJia OrpaHUYEHUI OT (aKTOPOB,
CYIIECTBEHHBIX I OTpakeHUs (yHKIIMOHUpOBaHUs oObekTa. KoHuenTyanbHass MOJETb
OTpaXkaeT CIIEAYIOIINE OCHOBHbIE MOMEHTHI:

- ycioBUs (PYHKIIMOHUPOBAHUSI 00BEKTa, OMPEACIISIEMbIE XapaKTepOM B3aUMOICHCTBUIM



MEXIy 0OBEKTOM M €T0 OKPYKECHUEM, MEX]Ty dJIEMCHTaMU 00BEKTa,

- TICJTM KICCIICIOBAHUS 00BEKTA U HAIPABJICHUS YIIYUIIIEHUS ero ()yHKIIHO HUPOBAHHS;

- BO3MOXHOCTH yHIpaBi€HUsS OOBEKTOM, OMNPEACIAIONMEe COCTaB YMpaBiIsieMbIX
MEPEMEHHBIX 00BEKTA.

Oman 2. Tloctpoenue mamemamudeckoti mooenu. Dopmupyercs Ha OCHOBE
KOHIIENTyaJIbHOU MOJenu. [ 1aBHas rnmpobiiema 3TOro dTana - onpeAesieHue KOJIM4eCTBEHHBIX,
MaTeMaTHYECKUX  COOTHOIICHHMH,  (OpMaIu3yIOmMUX  KAYeCTBEHHBICE  3aBUCHMOCTH
KOHLENTYJIbHOM MOJEIIH.

Oman 3. Tpaucnayus modenu — 3TO €€ 3alUCh HA SI3bIKE MPOTPAMMHUPOBAHUSA, KaK
MpaBuUj0, HAa OJHOM W3 S3BIKOB BBICOKOTO YpOBHS, B HaWOOJbBIICH CTENECHU
MIPUCTIOCOOJICHHOM JUIsl MPOTPAaMMHUPOBAHUSL MOJETUpPYOmux anroputMoB: Pascal, Java,
FORTRAN u ap.

Oman 4. YHucnennoe npedcmaénenue mMareMaTudeckol monenu. [ns peanuzaunuu
MaTeMaTU4YeCKOW MOJIeJIM Ha KOMIIbIOTEpPE OHA JIOJDKHA OBITh MPEJICTaBICeHA YUCIEHHO, T.€.
3aJ1aHbl YMCJIOBBIE 3HAUYCHUSI KOHCTAHT, TUAMa30Hbl U3MEHEHHUS HEOIpeeIeHHbBIX (PaKTOPOB
U YIIPaBJISEMbIX IEPEMEHHBIX, 3aKOHBI PACTIPEIEICHUS CIyYailHbIX BEJIMYUH.

[Ipy 5TOM 3ayacTyr0 BO3HHUKAIOT MNpoOieMbl 3(HPEKTUBHOTO MPEICTABICHUS YHCEN,
HaIlpuMep CXKaTus TaONMUYHOW WHGOpPMAIMM METOJaMH HWHTEPIOJISALNU, alllPOKCUMAIIN U
AKCTPAIONISIUK, OOpaOOTKM CTAaTHCTHMYECKUX JAaHHBIX IS MOJdydyeHus (opmbel U
XapaKTEPUCTUK 3aKOHOB PACIIPEACICHUS CIyUYailHbIX BETUYUH.

Iman 5. Oyenka adexeamuocmu MOAEIH IO OTHOIIEHUIO K KOHIIETITY aJIbHOW MOJIETH.

Iman 6. Oyenka moyHocmu TOIYYEHHOTO HAa MOJENH PE3yJIbTaTa.

Oman 7. Hccredosanue mamemamuueckou mooenu. HaunHaeTcs ¢ ee aHaim3za WU
BBIOOpA COOTBETCTBYIOIIETO METO/IA €€ pellIeHHs. BakHBIM 3TaloM HCCIIEA0BaHUS MOJEIU
SBJISIETCA ~ DKCNEPUMEHMUposaHue - COOCTBEHHO MPOIIECC HMCCIEAOBAHUS MOJEIU TIO
3alaHHOMY IJ1aHy. BBOJ JTaHHBIX OCYIIECTBJISICTCS WM MO ONPEACIEHHOMY CLEHAPHIO,
OCYIIECTBISIEMOMY IIJIAHOM DKCIEPUMEHTA, WM BPYYHYIO IIOCIE KaXXJIOr0 4YacTHOTO
AKCIIEpUMEHTA.

Iman 8. Unmepnpemayusi OCylmECTBIAETCS MOCTE MOTYYECHHUS] OYEPEAHOTO IMPOTOHA
WA TIOJJHOTO OKOHYaHMS »JKcnepuMmeHTa. Ha »Tom 3Tame BO3BpalalOTCs K OLIEHKE
aJICKBaTHOCTU MOJENIM W, B CIydae €€ YIOBJICTBOPUTEIHHOTO PEIICHUs, ACIAI0T OO0Iue
BBIBOJIBI TI0 BCEMY AKcHepuMeHTy. MHTeprperanuss OpoOU3BOJUTCS Ha SI3bIKE, MOHATHOM
CIEIUAIIUCTY, 3aKa34UKy, B TepPMUHAX, YUYUTHIBAIOIINX CIICIU(PUKY UCCIIeTyeMOM MTPOOIeMBbl.

Iman 9. Peanuzayus npenmnoiaraeT MPAKTAYECKOE HCIOJIb30BAHUE MOJETU U (WIH)
pe3yJIbTaTOB MOJICITUPOBAHUS JJIs1 Oy IyIIEro MCCIIEA0BaHMS, YIIpaBiIeHUs 00bEKTOM MU €T0
MPOCKTUPOBAHUA.

Jloxymenmuposanue OCYUIECTBIACTCS B Mpoliecce Bcel pa3pabOTKHM MOJIETU U €€
UCIIOJIb30BaHUsA. JIJIsI KOHEYHOTO II0JIb30BaTels HEOOXOJUMO MPEAYCMOTPETh YIOOHBIC
11a0JIOHBI 1711 BBOJIa U BhIBOAa MH(OpMaIu B BUJie Tabaull, rpad)uKOB U pEKOMEH AU 110
TEM WM WHBIM CHUTyallMsM TPOTEKaHUs Mpollecca MOJCIUPOBAHUS W HWHTEPIPETALUU
pe3ynbTaToB MojAeaupoBaHusA. [ HaKOIJIEHUS JAHHBIX U PE3yJbTaTOB MOJCIUPOBAHUS
CeAyeT MPelyCMOTPETh apXUB IO KAKJIOMY IKCIIEPUMEHTY U €r0 BapUaHTaM.

3.3. O6cnenoBanue 00beKTa, MOCTPOEHUE CIHEHAPUA ero (PYHKIHOHUPOBAHMS H
KOHLENTYAJbHOH MOAEIH



[Tpu popmMyaMpoBKE KOHIENTYaIbHOW MOJIETIN 0OBEKTA CIEAYET:

- COCTaBUTbH YIPOUIEHHBIN U B TO € BPEMsI a/IEKBaTHO MOCTABJICHHOM L€ OMUCAHUs
HCCIIEIYEMOM CUTYAaIMH - CLIeHApUs (PyHKIIMOHUPOBAHUS OOBEKTA;

- cpopMynupoBaTh M YTOYHUTh LEIH, CTOSIIME TMepea OOBEKTOM TIpU  €ro
(YyHKIMOHUPOBAHUY;

- (popmanu30BaTh UENH B KPUTEPUU ONTUMAIBHOCTH;

- (popmann30BaTh BHEUIHUE U BHYTPEHHUE OTPaHUYCHHUS;

- BbIOpaTh (haKTOphI, ONMUCHIBAIOUIME OOBEKT U €r0 OKPY>KEHHE, KOTOpbIe YUYTEHBI B
MCCJIEOBAHUM U COOTBETCTBEHHO BKIIFOUEHBI B MATEMATHYECKYIO MO/IEIb;

- Kjaccu@UIpoBaTh (AKTOPHl U BBIIEIUTh U3 HUX B MEPBYIO OUepellb YIpaBiseMble
[IEPEMEHHBIE.

3aKIIOYUTENBHBIM IArOM NOCTPOECHHS KOHLENTYAJIbHONM MOJEIN SBIISIETCS OLICHKA
€€ aJeKBaTHOCTH UCCIIENyEMON CUTYALIHH.

OObBIYHO MCCen0BaHUE OOBEKTAa HAYMHAETCS C ONMMCAaHUs NPOOJEMHOM CUTyaluu B
BeCbMa HeYeTKuX (opmynupoBkax. OH ONHMCHIBAETCS HEKOTOPBIMU XapaKTEPUCTUKAMH,
CUTyallMsIMH, ITIOBEJICHUEM B BHJIE INEpeyHs '"CUMITOMOB", Ha OCHOBAaHHUU KOTOPBIX
UCCIIEI0BATENb JOKEH IOCTaBUTh "IUArHo3" - ONpeaenuTh 3a7ady UCCIEI0BaHuUs.

[enp uccienoBaHus ONMpPENENseT 1ellb NOCTPOEHUSI MOJen. MoJenu MOryT CTPOUThCS
IUTSL CIIEAYFOIINX LIEJIEH:

1. Buviasnenue ¢ynKkyuonanbuvix cOOmMHOWEHU — ONPEIEICHUE KOJIMYECTBEHHBIX
3aBHCHUMOCTEM MEXIy BXOJHBIMU (DAKTOpaMU MOJIENH, BBIXOJHBIMU XapaKTEPUCTUKAMHU
uccienyemoro oobekrta. [lomoOGHOro poga Monenu MO CBOEMY XapakTepy SBISIOTCS
onucaTelbHbIMU. 3aia4ya BBIABICHUS (PYHKIMOHAIBHBIX COOTHOLIEHUN MPUCYTCTBYET MPHU
MOCTPOEHUH MAaTEMATUYECKUX MOJIeIEN JTFOOBIX THUIIOB.

2. Ananuz wyscmeumenbHocmu - yCTaHOBIIGHUE U3 OOJIBIIOTO uucia (PaKTOpOB TeX,
KOTOpbIE B OOJBIIEH CTENEHU BIUSIOT HAa MHTEPECYIOIIME  HMCCIEeNOBaTelIsl  BBIXOAHbBIC
xapaktepuctTuku.  Ilpu  aHamuze YYBCTBUTEIBHOCTH  JIOJDKHA  00s3aTelbHO
MpEAYyCMaTpuBaThCsl  BO3MOKHOCTh ~ BapbUPOBAHMS  MHTEPECYIOLIMX  HCCIEAOBATENS
bakTopoB:

- XapaKTepUCTUKAMU BHEIIHEN CPEbL;

- HAYQJIbHBIX yCJIOBUM;

- IEPEMEHHBIX YIIPABIICHUS.

3. Ilpocno3 — OLEHKa MNOBENEHHS OO0BEKTa NPH HEKOTOPOM MPEAIOJIAraeMOM
COUYETAaHUM BHEUIHUX YciaoBHil. OOBIYHO 3aJaud MPOTHO3a SBIAIOTCA JUHAMUYECKUMHU
OTHOCHUTEIBHO BXOJIOB, MU B KauyeCTBE HE3aBUCHMOW (HEyIpPABJISIEMOI) MEPEMEHHON B HHX
BBICTYNAeT BpeMsl. MoJienu Mporyo3a siBisiioTCs ONUCaTENbHBIMH.

4. Oyenxa - ompeAcIeHUE, HACKOJIBKO XOpOIIO HCCIEAYyeMbIi OOBEKT Oyaer
COOTBETCTBOBATh HEKOTOPHIM KpUTEpUsAM. Mojend OLEHKU BKIIOYAIOT  PacueThl
MHTEPECYIOIIUX  MCCIEAOBATENsl  WMHTETPAIBHBIX  XAPAKTEPUCTHUK -  KPUTEPUEB,

(opManu3yroMMX €U UCCIEIOBAHNUS.

4. Onmumu3ayus - TOYHOE ONPEEICHUE TAKOTO COUYETAHUS IIEPEMEHHBIX YIIPABJICHHUS,
Opu KOTOPOM OOEcHeuMnBaeTcsl 3KCTpeMalbHOE (MAKCUMAIbHOE WJIM MUHUMAJIbHOE, B
3aBHCHUMOCTH OT CMBICIIa KPHUTEpPUsI ONTUMAIBLHOCTH) 3HaueHue IeneBod (yHkmuu. s
ATOTO HCMONB3YIOT CHEUUATbHBIM OJIOK ONTUMHU3ALKU, MO3BOJISIIONIUHN LieJIEeHAIIPaBICHHO



BBIOHpATh KaX/IbIil U3 MHOXKECTBA aJIbTEPHATUBHBIX BAPHAHTOB.

JIroboe uccienoBaHue AOMKHO HAUMHATHCS C MIAHA, TIOKA3BIBAIOLIETO KaK OHO OyneT
MPOBOAUTHCS, KAKME METOABl M B KAaKOH MOCIEA0BATEIHHOCTH OYyIyT BHIOIHITHCS paOOTHI.
[Tpu 5TOM 00s13aTENBHO BBHIMTOJHEHUE ABYX JTAIOB: BBIBICHHS (PaKTUIECKOTO MOJIOKEHUS U
aHaJu3a.

[lepBolii oTam- BBIIBICHHUE (Hakmuuecko20 HNOJ0JHCEHUsi TECHO CBSI3aH CO cOOpoM
MH(pOpPMaIU IO ONPEAEIECHUIO MPUPOIBI U LIEIEBOTO Ha3HAYEHUS] OOBEKTA.

Bropoit atan- aunanuz - cBA3aH C OCMBICIEHMEM COBOKYITHOCTH (DAKTOpPOB C IIEJIbIO
BBISIBIICHUSL CTPYKTYpbl OOBEKTAa H B3aUMOJCHCTBHS €ro JJIEMEHTOB B TIpoIecce
¢yHknuoHupoBanus. VMIMeHHO B pe3yjibTare — aHalIM3a ~ CTPOUTCA  CLEHapui
GYyHKIIMOHUPOBAHUST OOBEKTA U OMNpEAeNseTcss KOHIEMIUsA OyayIliel MareMaTHudecKon
MOJIENH.

Hcxognas uHpOpMaIus, BpydaeMasi MCCIEIOBATENI0 IMPHU IMONYyYEHUHU 33JaHUS, KaK
paBUJI0, HEJOCTATOYHA JIJIsl TOYHON (POPMYITMPOBKH 3a/1a4U U MOCTPOCHUSI MOJIEIH.

HcTouHnKaMu JOMOIHUTENBHOTO MOTYYEHUs HH(DOpMAIUH SBIISIOTCS:

- IOKYMEHTBI, B TOM YHCII€ yIpaBlieHYeCcKas, HaydHas U TEXHUYeCcKas JTOKyMEHTAIlus,
JOJDKHOCTHBIE MHCTPYKIIUU U TIOJIOKEHHUS, IPUKA3bI U T.1.;

- YIpaBJIEHYECKO - aJMUHUCTPATUBHBIN MepcoHal, myTeM Oecel M aHKETUPOBAHUS C
KOTOPBIM YCTaHABJIHMBAIOTCS M YTOYHSIOTCA HEOOXOIUMBbIE (DYHKIIMM ¥ OpPraHU3aI[OHHBIC
CBSI3U B CUCTEME;

- MPOU3BOJICTBEHHBIN MEPCOHAN B II€XaX U MOpa3IeICHUIX;

- HEMOCPEJCTBCHHBIE M3MEPEHUS U HAOMIOIEHHUs 3a TpolieccoM (QYHKIIMOHUPOBAHUS U
(puKcanus KOJIMYECTBEHHBIX XapaKTEPUCTHK MPHU MPOBEACHUHM HATYPHOIO SKCIIEPUMEHTa Ha
pealbHO CYIIECTBYIOIICH ammapaType u 000pyA0BaHUH.

B ciyuae BHOBb TpPOEKTHPYEMBIX OOBEKTOB IJsi TPEACTABICHUS TIporecca UX
(YHKIMOHUPOBAHMS MCIIONB3YIOT HAKOIUIEHHBI OMBIT W pe3yJbTaThl HAOMIOJCHUS HaJ
nporeccaMu PyHKIIMOHUPOBAHUS aHATOTUYHBIX CHCTEM C YUYE€TOM OCOOEHHOCTEH 00BEKTa.

Pesynbrarel o6cnenoBaHusi 00bEKTa M OKPY>KEHUSI OOPMIISIOTCS B BHUAC ONMUCAHUS
npouecca (PyHKIMOHUpOBaHUSI O0BeKTa - cyeHnapusa. ColepKaTelbHOE OINKUCAaHUE B
CIIOBECHOM BBIpQXKEHUU MAAET KapTUHY (DPYHKIIMOHMPOBAHUS OOBEKTAa B 1EJIOM M €ro
OTJICBHBIX YacTei BO BPEMEHHU MPHU PA3IUYHBIX BO3IACHCTBUSX OKPYKEHUS, COIAEPKUT
MCXOHYI0 HH(OpMAaLHIO 715 NaibHEeHIIel MaTeMaTHuecKoi (popManu3aliy 3a1a4H.

PexomenayeMble 3Tarbl IOCTPOEHUS clieHapHs npoliecca GyHKIMOHUPOBAHUS 00bEKTa
MIPUBEICHBI HIDKE.

Iman 1.

[Tpu ananuze coOpaHHON MHPOPMALIMK U MOCTPOECHUS cUeHapus (yHKUMOHUPOBAHMS
o0BeKTa B TMEPBYIO OYEpeAb CTPOAT €ro KOHILENTYadbHYI0 MoOJAenb. sl 3Toro mpexie
BCET0, BBIABIIAIOT IPAHMIIBI MEXTy OOBEKTOM U BHEUIHEH Cpeaol U MeX]ly BHEIIHEW cpesoil
U oKpyxeHueMm. [[nst mccnemyeMoil cucteMbl (Tpoiiecca) OKpYyKEHHE eCTh MHOKECTBO BCEX
00BEKTOB BHE CHCTEMBI, NU3MEHEHHE XapPaKTEPUCTUK KOTOPHIX BIHUSET HA CHCTEMY WIH (M)
XapaKTePUCTUKU KOTOPBIX M3MEHSIIOTCSI BCIEACTBUE MOBEACHUS CUCTEMbl. TakuM oOpazom,
OKpY>XEHHE €eCTh y4YWThIBacMasi MpH HCCIECIOBAaHUM 4YacTh BHEIIHEW cpenbl. OOBEKT
B3aMMOJICHCTBYET C OKPY>KEHHEM TIOCPEICTBOM BXOJIOB U BBIXOJIOB.

Kak noka3zano Ha puc 3.1, OCHOBHBIMU THIIaMH BXOJIOB SIBIISIFOTCSI:

X1 — uHOpMaMOHHBIA BXOJ, YHPaBIAIOMIUN paboTON 00bEKTa WM MOJJIeKALIUN



nepepaboTke 00BEKTOM;

X. - DQHEPTeTHUECKUN BXOJI, 00ECIIeUNBAIONTUI pa3BUTHE O0OBEKTA WIH €T0 MOJepKaHNE
Ha 33/IaHHOM yYPOBHE ITPOU3BOIUTEILHOCTH;

X3 - MaTepuajbHbI BXOJ, NPEACTABIAIONINI COOON MOTOK MaTepUalIbHbIX CPENCTB,
nojyieXKalmux  rnepepadoTke  00BEKTOM  JMOO  MOTpeONseMbIX B TPOIECCE  €ro
(YyHKLIMOHUPOBAHUS;

X4 - BXOJI, 00€CIIeUnBAIOINN 00BEKT KaJpaMHu.

Bo3MoXHBI  JIpyrue  BXOXbI, ONpeaenseMble OOBEKTOM. YKa3aHHBIC  BXOJbI
NpEACTaBIAIOT COOOM  OpraHM30BaHHBIE  BXOJbl, WX HaJU4YMe OO0ECreuynuBaeTCs
LEJICYCTPEMIICHHOW JIESITEIBHOCThIO JroAcH. [loMMMO OpraHn30BaHHBIX BXOJIOB €CTh
HEOPraHUW30BaHHbIE, KaK NPaBUJIO, 3aTPYyIAHSIONINE JEATEIbHOCTh CHUCTEMBI BXOJbI -
BO3MYIIEHUSI Xp, MOCTYHAIOUIUE M3 OKPYXEHUS (CPBIBBI CPOKOB IMOCTAaBKHM MaTEpHUAIOB,
HECOOTBETCTBUE MapKH MaTepHasa U T.M.), KOTOPbIE TAaKKe MOTYT OBITh KIIaCCH(UITUPOBAHBI
110 ATUM YETBIPEM THUIIaM.

Puc 3.1. KonnenryanbpHast MojiesTb 00BEKTa UCCIICTOBAHUS.
Taxum oOpa3om, BX0JI HCCIEAyeMOT0 00bEKTa MPeACTaBIseT COO0M BEKTOp:

X = [X1, X2, X3,X4, X5 ]. (3.1)
Kaxxap1ii BX0I MOKET UMETh HECKOJILKO COCTABJISIOIIMX, TAK UTO

Xi= (Xij), 1= 1,1’1, J =1, m, Xi= (Xijg), g= 1, k.;

A€ 1 — THII BX0Ja, ] — HOMCHKJIaTypa BX04a, g — HCTOYHHK BXOJa.

Pe3ynbrar nesaTenbHOCTH CHCTEMBI - BEKTOP BBIXOJIA Y MOKET OBITh OXapaKTepUu3yeM
AHAJIOTUYHBIMHA COCTABIAKOIIIUMU:

Y=[y1, ¥2,¥3¥4 ¥s]; (3.2)

rie:

y1 - HWHQOPMALMOHHBIA BBIXOJ, XapaKTepU3YIOIIMA pe3ynabTaT HHGOPMAMOHHOU
NEATENIBHOCTH CUCTEMBI;

y2 - DHEPreTUYECKUM BBIXOJ, XapAaKTEPU3YIOIIMM Mepenady SHEPIUU OT CHUCTEMBI B
OKpYKaroIyIO Cpeny;

y3 - MaTrepUAIbHBIA BBIXOJ, XapaKTEPU3YIOLIUM MaTECpUAIbHBIA PE3yJbTaT ACHUCTBUS



CUCTEMBI, & TAK)KE OTXOJbI ChIPhSI U MAaTEPUAIIOB;

V4 - KAPOBBIN BBIXOJ], XapAKTEPU3YIOIIHI IBUKEHUE KAJPOB;

Vs~ BO3MYIIIEHUE, XapaKTEepU3ylollee NoOOYHbIE NEUCTBUA O0BEKTa Ha OKpyXKeHue (B
CBOIO OYEpEe/lb TAKXKE MOXKET OBbITh MOJpa3AelieH Ha MH(POPMAIMOHHBIA, YHEPTeTUYECKUN,
MaTepHUaAIbHBIA U KaJIPOBBIi).

Kak u my1s BXOJIOB, COCTaBISIONIME BEKTOpPA BBIXOJA MOTYT OBITh MpPEACTaBICHBI B
BUJIE:

yi=Xij); 1= 1 h, j=Lr; xi= (Xi); g=1,5;(3.3)

rJie 1 — THII BXOJIa; ] — HOMEHKJIaTypa BX0/1a; g — UCTOYHHUK BXOJa.

OmnpeneneHne HEOOXOAUMOTO COCTaBa (DAaKTOPOB, BKIIOYAEMBIX B HCCIIEIOBAaHUE,
MOAPa3yMeBaeT TepeunucieHue BceX (PAKTOPOB, BIUAIONIUX KaK TMOJIOKUTEIBHO, TaK U
OTPULIATEIBHO Ha PE3yJIbTaThl padOThl OOBEKTA.

Oman 2.

OAHOBpPEMEHHO C aHAJIM30M BXOJHBIX M BBIXOJHBIX (PAKTOPOB M3y4daeTCsd BHYTPEHHSS
CTPYKTypa OO0BEKTa, MPUHUMAIOTCS PEIIEHUS O BKIIOUEHUM TE€X WM HMHBIX 3JIEMEHTOB
M3y4aeMoro oOBbeKTa B cocTaB ero Oyayuiedt moaenu. Ilpu 3ToM Qu3Muecku TpaHUIIbI
00beKTa BOBCE HE 00s13aHbI COBMAAATh C TPAHUILIAMU MOJEIIN 00BEKTA.

Iman 3.

Ha »ToM sTame mpoBOAWTCS JeTanu3alus BBIABICHHBIX B CTPYKTYype€ MOJCIH CBSI3EH.
Ha ocHoBe pelieHuit 0 BKJITIOYEHUU TEX WM UHBIX DJIEMEHTOB B COCTAaB MOJICNH OOBEKTa
YTOUHSIIOTCS U KOHKPETU3UPYIOTCS HA3HAUEHUE KAXIOTO AJIEMEHTa, (PYHKIHMHU, KOTOPhIE OH
BBITIOJIHAET B Mpoliecce paboThl BCE CUCTEMBI, €r0 BXOAbl U BBIXOJABI - MPOMEKYTOUHbBIC
nmapaMmeTpbl, IMEepPEeMEHHbIE COCTOSHUS oObekTa. [lpu »TOM 1IEIecCO000pa3HO TOBTOPHUTH
MpOLIECC TMOCTPOEHUSI KOHUENTYaTbHbIX MOJENEeH Ui KaXKIO0r0 M3 AJIEMEHTOB MOJEIH
BHYTPEHHEU CTPYKTYphl. TeM caMbIM B MOJI€JIM BHYTPEHHEN CTPYKTYPhI IPOUCXOIUT KaK Obl
3aMEIIEHUE JIEMEHTA CUCTEMBI (PYHKITUSAMH, KOTOPBIE STOT 3JIEMEHT BBIITOJHAET, 3aMEIIICHUE
CBSI3EH MEXIY DJIEMEHTAMU CBS3SIMU MEXKIY (PYHKIMSIMH, KOHKPETU3UPOBAHHBIMU B BHJIC
MEPEMEHHBIX COCTOSHHS. 3aTeM TpeOyeTcsi COTiacoBaTh BXOJBI M BBIXOJBI 3JIEMEHTAPHBIX
MOJIeNield MeXay coOOM M C BXOJAaMH M BBIXOJaMU MOJIETH OOBEKTa B IeloM. Takum
oOpa3zoM, aTanm 3 sBisiETCS MOBTOPEHUEM dTana | s KaXJ0ro U3 3JIEMEHTOB MOJENU
BHYTPEHHEH CTPYKTYPBI C 00S3aTEIIbHBIM COTJIACOBAHMEM BCETO IMOJIyYEHHOTO MHOKECTBA
BXOJIOB U BBIXO/JIOB.

Iman 4.

M3yueHne mecta ¥ poOM KaXAOro 3JIEMEHTa MOJENNW BHYTPEHHEH CTPYKTYphl B
npouecce (yHKIIMOHUPOBAHUSA OOBEKTa IMO3BOJSET ONPENCIUTh IMEePEYEHb DJIEMEHTAPHBIX
IIPOLIECCOB, MPOUCXOJANIUX B HCCIEIYEeMOM OOBEKTE, MepeyHr (PyHKIUN Kak oObeKTa B
LEJI0M, TaK U KaXKJI0T0 OTAEIBHOTO 3JIEMEHTA.

[Ipu BBIMOTHEHUH ATOTO 3TAIA MBITAOTCA OTBETUTH HA CIEAYIOIIUE BOMIPOCHI:

- JUIsl 4ero MpeJHa3HAYeH JaHHBIM »JJIEMEHT, Kakue (yHKIUU (3JIEMEHTapHbIC
MPOIIECCHI) OH BBIMOJHSIET, KAKOTO PoJia MOTOKU (MH(GOpMAaIMOHHBIC, MaTepUaIbHbIC, U T.I1.)
OH mepepabaTbiBaeT Wiu peodpazyert?

- I Kakoil (PYyHKUMHU DJIEMEHTOB YCTaHABIMBAETCS, aBTOHOMHO WJIM COBMECTHO C
JIPYTUMU 3JIEMEHTaMU peanu3yercs AaHHast (PyHKIMs, a €CIU COBMECTHO, TO KAKOB MOPSIOK
B3aMMOJICHCTBHS SJIEMEHTOB?

- B3aMMOCBSI3aHbl JIM (DYHKIIMU 3JEMEHTOB MEXIY CO00U MO MOJyYEHUIO TOTO WM



MHOTO BBIX0JIa KOHIIETITYaJIbHOM Moienn?

- BCE JIM BBIXOJABl KAaHOHMYECKOM Mojaenu  oOecnedynBaroTcs  Habopamu
B3aMMOCBSI3aHHBIX (DYHKIIHI?

- COBNANAOT JIM (PYHKUUH OOBEKTA, BBITCKAIOIIME U3 paHee MOCTPOECHHOM
KOHUENTyalbHOW MOJAENU, C (YHKUMSAMH, BBITCKAIOUIUMU U3 MOJEIU BHYTpPEHHEH
CTPYKTYpPHI?

B mporecce oTBETOB Ha 3TH BONPOCHI MPOBOIUTCS YTOUHEHHE M YBs3Ka (YHKIUHN
AJIEMEHTOB OOBEKTA.

Oman 5.

DneMeHTapHble NPOIECCHl B EIUHYI0 MOJelb (YHKIMOHUPOBAHUA MOTYT OBIThH
YBS3aHbl C TOMOINBIO PA3IUYHBIX MPHEMOB M BBI3bIBATh HEOOXOJUMOCTH IOCTPOCHUS
CUCTEMBl ~ BCIOMOTATENbHBIX  MoOJenedl  pa3nuuHoro  BuAa  (QyHKIMOHAJIBHBIX,
MH(OPMALIMOHHBIX, MPOLEAYPHBIX) M crmoco0a MpPeNCTaBICHHUs BBIXOIHOM HH(OpMAINH
(6110K-CXeMBI, IHarpaMMbl, BpeMeHHble rpaduku, rpadsl u T.1.). Onucanue oOBEKTa
CTpOUTCA TMOCJIEAOBATENIbHO: CHayala CTaTUYeCKOoe, a 3aTeM, €CIM 3TO HEeo0XO0IuMO,
JMHAMHYECKOE TMPECTaBIeHUE ero (PyHKIMOHUpOBaHUA. [Ipu 3TOM Ui KOMIIAKTHOTO H
HaTJISIHOTO MPENCTAaBICHUs WH(OpPMAIIMU Yalle BCEro HCIOJIBb3YIOTCS TEXHOJIOTHYECKUE
KapThl U JUArPaMMBbI.

3.4. YnucjieHHOE MpeacTABIEHUE MO/IEJIH

JIns TOArOTOBKM MOJENM K pealn3aludyd Ha KOMIIBIOTEPE HEOOXOOUMO [aTh €€
YUCJIIEHHOE TMPEACTABICHHE, T.€. TMOJCTABUTh 3HAYEHUS BCEX UHCIOBBIX KOHCTaHT
(neTepMHUHHPOBAaHHBIX (DAaKTOPOB) MOJENHU, PA3TIUYHBIX dMIUPUYECKHX U CTATUCTUUYECKUX
KO3 (pPpUIueHToB.

3ajaHMe YUCIOBBIX KOHCTAHT IPU peaju3alud MOJENM Ha KOMIIBIOTEPE HHUKAKHX
NPUHIMIHAIBHBIX TPyAHOCTEH He mpenacrapiser. Haubonplme OCnoXKHEHHs] BCTpEYaroTCs
OpyU KOMIIAKTHOM  MPEJCTaBICHUHM OOIIMPHON CTaTUCTUYECKOM WHGOpMAUu WU
uH(pOpPMaLIUHY, TOIyYaeMON B pe3yjbTaTe CHEIHATbHO MOCTABICHHBIX 3KCIEPUMEHTOB IMPH
pEILIeHNN 3a]aul UACHTU(PUKALIY.

B cBsi3u ¢ 3TUM 3aBUCHUMOCTH, 3a/laHHbIe TPAQUIECKU WU TaOIUYHO, MPEACTABIAIOT B
aHAJIUTUYECKON Qopme, T.e. B BUJe anredpandeckux ypaBHeHuil. Hampumep, BMecTo Tabnui
4acTOT JUISl 3HAYCHUM CIydYalHBIX BEJIIMYMH HCIHOJB3YIOTCS AHAIUTHUYECKUE BBIPAKEHUS
(YHKIIUU TJIOTHOCTH 3aKOHOB pactpeneneHus. Muorue TaOiauibl U rpa@uKu 3aMEHSIOTCS
MUHTEPIOISALMOHHBIMYU MOJIMHOMAaMH. Takue 3aMeHbl, HE BIMASA CYLECTBEHHO Ha TOYHOCTH
MaTEMaTUYECKOI0 ONMCAHUs, MO3BOJISIOT CIENaTh MAaTEMAaTHUYECKYI0 MOJEIb JOCTATOYHO
yaoOHOM Juisi nJanmpHedmero wucciaegoBaHus. OCHOBHBIMH MeETOAAMHu IpeoOpa3oBaHUs
TaOJMYHBIX 3HAUEHUN K aHATMTUYECKOMY BUAY SBISIOTCS MHTEPIIOIALMS, allllPOKCUMALIUS U
AKCTPaNOIALUL.

3.5. lIpoBepka u oueHUBaHUE MOeJIel

Ilposepka moOenu. IT0 HENPEPBIBHBIA MPOLIECC, KOTOPBIA JOJXKEH COMYTCTBOBATH
BCEM CTaJusIM MOJICIIMPOBAHMS C MOMEHTa pa3pabOTKU M J0 OKOHYAHMS HKCIUTyaTalluu
mozenu. [IpoBepka mMojeneit — 0OBEKTUBHBIN MPOIIECC, PE3yIbTaThl KOTOPOTO MOTYT OBITh



KaK TIOJIOKUTEIHHBIMHA, TaK M OTPHUIATEIBHBIMH. [IpoBepsroTcs (GOpMyIbl, aITrOPUTMBI,
CTPYKTypa u T.J.

Oyenusanue mooenu Kacaercs TaKUX aCIEKTOB, Kak coomeemcmeue (IMOCTAaBICHHBIM
LesAM), npasoonododue, adexksamuocmsv (OOBEKTY), IN1€2AHMHOCHb, IKOHOMUUHOCHD,
npocmoma, noie3HoCmo.

Penkass monens cnocoOHa oObEIUHUTH B ce0€ BCE 3TH KauecTBa, K TOMY K€ pa3HbIe
CHEIUATUCTBl OOBIYHO TPUIKMCHIBAIOT OJTHOMY M TOMY K€ Ka4e€CTBY Pa3HYI0 3HAYMMOCTb.
OxkoHuaTenbHasi OIIEHKA MOJIENTH MOKET OBITH IMOJIy4YeHa JIMIIIb TOCJE TOTO, KaK BBITTOJIHEHA
npoBepKa M €CThb YBEPEHHOCTh B  METOAOJOTMYECKOM KOPPEKTHOCTU MPUHATOU
dbopmanuzanmm.

Ilposepxy u oyenusanue cienyeT BBINOIHITh HA Ka)XXJOM M3 3TallOB MOJEIUPOBAHUSA,
IpUYeM Mepexo]i K CIEeAYIOIEMY 1Iary JAOMYyCTUM TOJIBKO B TOM Cllydae, €Clid pe3yJibTaThl
KOHTPOJISI MOYKHO CUHMTATh YAOBIETBOPUTEIHHBIMH. DTAIbl YACTO TIEPEKPHIBAIOTCS U OBIBAIOT
B3aMMO3aBUCHUMBI. Pa3paboTunMKy HMHOI/A MPUXOJUTCS BO3BpALIATHCS K MEPBOOCHOBAM U
nepecMaTpuBaTh TO, YTO MPEXK]IE Ka3aI0Ch EMY OYEBUTHBIM.

llposepka cmpykmypol mooenu. MaremaTuueckass MOJEIb CIHOCOOHA  JIMIIb
dbopmanuzoBaTh NPEACTABICHUS pa3pabOTUMKAa O CYILIECTBE CEIbCKOXO03IMCTBEHHBIX
(OMONMOTUYECKUX ), YIKOHOMHUYECKUX, TEXHUYECKUX WM WHBIX TmpoieccoB. [losTomy oHa
BCETJIa SIBJISICTCSA YIPOIICHUEM JeHCTBUTENBHOCTH. W Bcerma MOXHO paccMaTpuBaTh MOJIETb
WU KaK «CIIMIIKOM CIIOKHYIO», A KaK «CIUIIKOM MPOCTYIO».

CreneHp ymnpolieHusi, KOTopas 4acTo ObIBAET HaBsi3aHa MOAXOJOM (IMIIUPUYECKUM
n100 (YyHKIIMOHAIBHBIM), JIOJDKHA COOTBETCTBOBATH MocTaBieHHOM 1enu. [Ipu Bcem 3TOM
cienyeT mo3a00TUTHCS, YTOOBI TIOJOKEHHBIE B OCHOBY MOJENU TPEATNOIOKEHHS ObUIH
GbyHKIIMOHATBLHO (OMONOTUYECKH, TEXHOJIOTUYECKH, (U3UYECKH U T.A.) OIpaBlaHBbl.
OOBEKTUBHBIX METOJOB OIICHKH TMPaBAONOA00us JOMYIICHU HE CYIIEeCTBYEeT - BCE
OCHOBAHO Ha JIoTaJike. B maeanbHOM ciiydae Takas JOrajka ONMUPaeTCs Ha TIIyOOKOe 3HaHUE
npeaMera, OJHAKO 4Yallle BCEro — Ha JIMYHBINA ONBIT U MPO(ECCHOHAIBLHOE MACTePCTBO U
Hay4HYIO MMO3UIMI0 KOHKPETHOIO MCCIIEI0BATEIIS.

Cmpyxkmypy Mmodenu TPOBEPUTH HENb3sl, €€ MOKHO TOJBKO OILICHUTH (UCKIIOUYEHHE
COCTABJISIET MPOBEPKA HA JIOTUYECKYIO HETPOTUBOPEUUBOCTD ).

['maBHBIA TPHUHIUI, KOTOPOMY HAJO CIIEI0OBaTh: OIMMOKN HEW30EKHBI, MOSTOMY B
KOMIBIOTEPHBIX MPOrpamMMax MOJICTUPOBAaHUS HEOOXOJMMO TPEIyCMaTpPUBATh MPOIEAYPHI
UX OOHAPY>KEHUS U UCTIPABJICHHUS.

B n1000M pyKOBOJCTBE MO MPOrPaMMHUPOBAHUIO MOXKHO BCTPETUTh PEKOMEHIAIMIO:
COCTaBIISITh YETKUE CaMOJOKYMEHTHUPYIOUIME MOJYJIbHBIE MPOrpamMMbl. Y CIEeX Yalle BCEro
COMYTCTBYET TOMY, YbH MPOTPaMMBbl BCEr/ia MOHSITHBI JIIOOOMY KOJUIET€ M MOTYT OBITh 0€3
TpyJda WM MCIOJIb30BaHbl. YMECTHBI TaKXe M Jpyrue IMpaBuia: TOYHO OIPEAEsiTh
UCII0JIb3yeMbIE€ B IPOTPaMMeE CUMBOJIBI, IOCTATOYHO YacTO JJaBaTh HEOOXOJUMBIE TIOSICHEHUS
UT. .

TaM, 1€ 5TO BO3MOXHO, B TMPOTpaMMy I€eCO00pa3HO BKIIOYATh IPOBEPKY
JOTUYECKOW HENMPOTHBOPEUYUBOCTU MOJIETHU. Takoi KOHTPOJIb CIHOCOOCTBYET BBISIBICHUIO
OIIMOOK B MporpaMMe M B MaTeMaTUYECKOM TNPEACTaBICHUU Mojelu. Bo Bpemsi mepBhIX
MIPOTOHOB MPOTPaAMMbl UIMEET CMBICII BRIBOJAUTH HA M€UaTh BCE MPOMEKYTOUHBIE PE3YIbTaThI
BbluncieHud. Eciau mpu 3TOM mnapaienbHO MPOU3BOJUTH PACUYEThl HAa KaJbKYJISTOpE
(moyIb3ysICh MCXOJIHBIMM 3aBUCUMOCTSIMHU, a HE WX MNPOTpaMMHOMN Bepcueit), To MyTeM



COTIOCTABJICHUS TAKKE MOYKHO BBISIBUTH PsI/T OIITHOOK.

[Tone3Ho, kpoMe TOro, MPUHATH MEPHI, UCKIIOYAIOIINE BO3MOKHOCTh BO3HUKHOBEHUS
OIIMOOK MHTETPUPOBAHUS, CBA3AHHBIX C HEKOPPEKTHBHIM BHIOOPOM YHCIEHHOT'O METO/1a JIN0O
C Ha3HAUYECHHUEM CIIMIIKOM OOJIBIIOTO IIara MHTerpupoBanusi. Cieayer CTpeMUTHCS K TOMY,
yTOOBI pE3yJbTaThl MPOTOHOB MPOrpaMMbl OBUIM B Pa3yMHBIX Mpejenax yCTOWYUBHI K
BapualMsaM, Kak METOJIOB, TaK M I11ar0OB UHTETPUPOBAHUSI.

OyeHb BaXXHO COXPaHUTh TOYHOCTb NPU MAaTEeMaTUYECKOM TPEICTABICHUU
TEXHUYECKUX, IKOHOMUYECKUX, CEIIbCKOXO3SMCTBEHHBIX WJIM OMOJIOTHUECKUX KOHIICTIIIHM.
D10 TpebyeT, ¢ OJHOW CTOPOHBI, MATEMaTHYECKOW OHPYIUIIUH, C JAPYrodl — YETKOTO
noHuMaHus Qopmanuszyembix uaeil. UtoObl m30exarh OMIMOKM WM, B KpailHEM ciydae,
OBICTPO €e OOHAPYKUTh, CIEAYET PYKOBOACTBOBATHCS HEKOTOPHIMU MPOCTHIMU MPABUTIAMU,
peann3yeMbIMH Ha Pa3HbIX Il1arax.

Ilep6viii wae — BBIOOP CUMBOJIOB. BaXXHOCTh €ro BBITEKAET W3 TOTO IMPOCTOTO
cooOpaXkeHus1, 4TO POPMYJIbl HECPABHEHHO JIErY€ YUTaTh, IOHUMATh U KOHTPOJIUPOBATD.

Bmopoii wae — KOHTPOJIb pazMepHOCTH. Kax bl 4jieH ypaBHEHUsI IOJKEH UMETh Te
K€ €IMHUIIBI U3MEPEHHUSI, UTO U Bce npoune. Eamnas cucrema equnun SI — Haumydiias 6a3a
JUTSL COTJIaCOBaHUS Pa3MEPHOCTEN BCEX AJIIEMEHTOB MOJIENH (ake €ClIU HEKOTOPhIE €AMHUIIbI
U3MEpPEHUsT HE  ABISIIOTCA  TPAaJUWLUMOHHBIMHU). Takoe corjacoBaHUE  HMCKIIIOYAET
HEOOXOJMMOCTh B pa3iW4HbIX KOd(PuIMEeHTaX Tepecuera (TpaMMOB B KHJIOTPaMMBI,
KyOMYEeCKUX METPOB B JIUTPHI U Jp.), MAHUMYJSIUU C KOTOPHIMU JIETKO MPHUBOJAT K
OIIHOKaM.

Tpemuii wae — TPOBEPKA MATEMATHYECKOM KOPPEKTHOCTHM M IOJIHOTHL. YHCIO
UCIOJIb3yEMBIX 3aBUCUMOCTEH JTOMKHO OBITh JTOCTATOYHBIM JUISl OMTMCAHUS MPOOIEMBI, HO HE
M30BITOYHBIM.

Yemeepmuiti wiaz — TPOBEPKA OCMBICICHHOCTH M TOJIHOTHI HAa YPOBHE CHUCTEMBI B
LETOM.

Ecnu Mozgenb THIaTeNbHO MpPOBEpPEHAa M BCE MATEMATUYECKUE, BBIYMCIUTEIBHBIE U
METOJMYECKHE ONMMOKM YCTPAHEHBI, TO TOJydaeMble MPOTHO3bI aJIEKBATHO OTPAXKAIOT BCIO
COBOKYITHOCTh JIOIMYIICHHUI, TOJOXEHHBIX B €€ OCHOBY. Temepb MOJENb MOXKET OBITh
UCII0JIb30BaHAa B LEJNSX, IS JOCTHKEHUS! KOTOPHIX OHA Npe/IHa3HAuCHA.

OOBlMHO B TEPBYIO OYepenb MPOBEPSIOT (YHKIMOHUPOBAHME MOJEIH Ha
«KauyeCTBEHHOM» ypoBHE. Eciu OHO OKa3bIBa€TCSl YIOBIETBOPUTEIBHBIM U €CIIH JOCTYIHbI
HEO0OXOJNMbIE HCXOJIHBIE JIaHHBIE, TO MOXKHO NEPEXOAUTh K MPOUEAype MOJATOHKHU -
MPOIIECCY OLICHUBAHMS MapaMeTPOB IMyTEM COTJIACOBAHUSI UX C MACCUBOM OIBITHBIX JAHHBIX
(kamuOpoBKa MOJICIIH).

3.6. AHA/IM3 YYBCTBUTEJILHOCTH, PAHKAPOBKA IAPAMETPOB U YIPOLIIEHHUE MO/IeJIU

PaccmoTpum MoOJZienb C €OUHCTBEHHBIM BBIXOJHBIM  mapameTpoM P, KOTOpbIii
COTJIACOBAaH C JAHHBIMU 3KCIEPUMEHTA MyTeM MUHUMH3ALHUN CyMMBI KBaJpaToB HEBA30K R
c v creneHaMu cBoOonbl. [lon HEBA3KOM MOHMMAETCS Pa3HOCTb MEXIY ACHCTBUTEIbHOU
BEJIMYMHON U paccunuTaHHoM mo mojenu. Jucnepcus D(P) mpu aTom ompenensiercs Kak

D(P)=R/(v*d?’R/dP? (3.4)

s cpaBHEHMS BIHUSHUS PA3TUYHBIX [MAPAMETPOB HA PE3yJbTaThl MOICIUPOBAHUSA

HeoOxoauma Oe3pa3mMepHasl BEIMUYMHA, TO €CTh BEJIMYMHA, HE 3aBHUCSIIAs OT aOCOTIOTHOTO



3HAYCHUS IMapaMeTpa.
OT1uM TpebOBaHUSAM OTBeYAET KOA(DPUITUEHT BapUAILIUH:
CV(P)= |D®@)|">/P.  (3.5)

Ecmm Monens COAEpKUT HECKOIBKO BBIXOTHBIX IapaMeTpoOB, TO IS BBIYHCICHUS

BapHualuu JIF0OOTo U3 HUX CJIEAYET BOCIOIb30BAThCSl YPABHEHHUEM :
CV(P)= | D) |2/ Pi, (3.6)

rje P; — i-bIif BBIXOJHOM mapameTp.

Kospdumuentst Bapuamuum (3.6) MOXHO HCHOJIB30BaTh Ui PaH>KUPOBAHUS
mapameTpoB, MTOCKOIBKY Masioe 3HaueHne CV(Pi) mokas3siBaeT, 4TO TapaMeTp OKa3bIBacT
3HAYUTETHLHOE BIIMSHUE MPU MOATOHKE MOJIEH K ONBITHBIM JJAHHBIM, 1 HA00OPOT.

[loaronka K pa3iWYHBIM MaccHBaM (JaHHBIM SKCIEPUMEHTAa) MOXKET JaTh pas3HbIe
pesyabTatel. Koadduiument Bapuanum A CTaTUCTHYECKM 3HAYUMMBIX —[apamMeTpoB
ounonornmuecknx oO0BEKTOB JekHUT B auanazoHe oT 0,05 mo 0,3. Ecmu 3nauenme CV( Pi)
npessimaet 0,2, ToO 3T0 MOXKET 03HAYaTh, YTO YACTh MOJIENIU, K KOTOPOM OTHOCHUTCS IMapaMeTp
Pi , TpeOyeT KpuTHUECKOTO EpecMoTpa.

AHanmu3 4YyBCTBUTEIBLHOCTH C PAH)XUPOBKOW IMMapaMETPOB TOMOTAET OTHICKATH MYTH
ynpouieHuss mojenu. OJuH W3 Takux MyTed 3aKiI04aeTcss B MOJHOM HCKIIOUEHHH U3
MOJISIM TIapaMeTpa, HMMEIOIIET0 OYeHb 00/buioe 3HayeHue Kodpouyuenma eapuayuu.
Bo3MmoxHBI, OJHAKO, CHUTyaIlud, KOoTJa Jake TMpU MajioM BIHUSHUHM TapaMeTpa Ha
dbopmupyemMble TPOTHO3bI UMEIOTCSI BECKHUE JOBOJBI B TMOJb3Y €r0 COXPAHEHHS B MOJICIH.
[TockombKy pe3ynbTaThl aHATTN3a 3aBUCAT KaK OT KOHKPETHBIX YKCIIEPUMEHTATHHBIX JaHHBIX,
TaK ¥ OT BBIOPAHHOTO METO/1a OIICHKH HEBSI30K, HHTEPIIPETUPOBATH MX CIEIYET C M3BECTHOMN
OCTOPOKHOCTBIO.

JlpyruM HampaBJCHUEM HWCKIIOYCHHS HEWH(DOPMATHBHBIX TApaMEeTPOB  MOJICIH
ABIISIETCSl UCKIIIOUEHUE Koppenupyiowux napamempos. Ecnu nBa wim 0OoJiee mapameTpoB
UMEIOT CWIBHYIO KOPPEISIMOHHYIO CBS3b, TO IE€eCO00pa3HO YacTh M3 ATUX (PaKTOpOB
yOpaTh M OCTaBUTh OJIMH - Hanbosiee 3HAUUMBIA. /(15 onpeneneHuss 3HaYUMOro mapaMmerpa
WCIOJIB3YIOT BBIPAKCHHE YyBCTBUTEILHOCTH:

S(Y, P)=(dY/dP)(P/Y)==(AY/Y) (Pi/ 4P;), (3.7)

rae: Y- BbIXOJIHAs BEJIMYMHA MOJIETTH B HEKOTOPBI MOMEHT BPEMEHHU;

AY - manoe npupaiieHue Y BCIEACTBHE U3MEHEHUs Pj;
APj- Mmanoe npupanienue napamerpa AP;.

Jns Berancnenus S (Y, P; ) o0braHO ObIBaeT gocTatouHbiM yBenuueHus P; va 5%. Ecnu
S(Y, P;) = 1, To 3TO 03Ha4aeT, 4YTO JAaHHOE OTHOCUTEILHOE N3MEHEHHUE YMCICHHOTO 3HAYCHUS
napameTrpa P; mNpuBOAUT K TOYHO TaKOMY K€ OTHOCHTEIIBHOMY HM3MEHEHHUIO YHUCIECHHOTO
3HaueHus nokaszarens Y. [lapamerpswl, mans kotopsix S{Y, Pi) > 1, cuibpHO BIMSIOT Ha
BBIXOJHOM MOKa3aTelib, I HA00O0pOT.

3.7. lIpyHUMNIBI OLIEHKH a1eKBATHOCTH M TOYHOCTH MOJIeJIN

Kakoii ObI CIOKHOM M MONHONW HHM ObLIa MOJEIbL, OHAa, TEM HE MCHEE, SBIISCTCS
MPUOIMKEHHBIM OTOOPAKEHHEM PEATbHOTO OOBEKTa M OTPAXKACT €ro IMPHU OMPECICHHBIX
MPUHATHIX jgomymnieHusx. OgHako 10 TeX MOop, MOoKa He JoKa3aHa aJleKBaTHOCTh MOJIEIH
peanbHOM 00CTaHOBKE, HENB3s C YBEPEHHOCTHIO YTBEPIK/IATh, YTO C €€ MOMOIIBIO TMOTydaTcs



T€  pe3yJbTaThl, KOTOpPHIE JCHCTBUTEIBHO  XapaKTepU3yIOT  (YyHKIMOHUPOBAHHE
uccienyemoro oobsekra. JlroOble uccieoBanus Ha HEaIEeKBATHON MOJIEIH TEPSIFOT CMBICIL.

C pocToM aJeKBaTHOCTH W TOYHOCTH MOJENHM BO3PACTAIOT KAK €€ CTOMMOCTb, TAK U
LIEHHOCTb JUISI UCCIIENOBAHUsA, B CBA3U, C YEM NPUXOAUTCSA PEIIaTh BOIPOC O KOMIIPOMMCCE
MEXJly €€ CTOUMOCTBIO U MOCJEICTBUSMHU OLIMOOYHBIX PEIICHUI U3-3a €€ HEeaJeKBaTHOCTU
HCCIIEyEMOMY IIPOLIECCY.

[TosToMy Ha TpakTHKE TMOCTPOCHHE MOJCIHM IIPEACTaBiIseT coO0M HTEpaTUBHBIN
IPOLECC YCOBEPILIEHCTBOBAHMS MOJIENH, A, CIIEIOBATEIbHO, U UCCIEI0BaHUs 00BEKTa 10 TEX
nop, MOKa 3TO CYUTAETCAd pa3syMHbIM. [IpaBUIBHOCTH MOCTPOEHUS MOJEIH MOXKET OBITh
IIPOBEPEHA TOJBKO HA MPAKTUKE 32 CYET IMOBTOPEHHS LUKIA 'TIOCTPOEHUE MOJEIUA —
MPOBEpPKaA MOJIEIIH .

Crnenyer OTMETUTh, YTO IOHATHE AIEKBAaTHOCTH MOJEIU HE MMEET KOJWYECTBEHHOTO
M3MEpEeHUs: MOJIeJb JIMOO aJleKBaTHA SIBICHUIO, JIMOO HE aJeKBaTHA (€CTECTBEHHO, C TOUKHU
3pEHUs BBIHOCSIIETO CYK/IEHUE — 3aKa34nKa).

Oyenxa adexéamnocmy MOAEIN TPEAIoaraeT IPOBEPKY:

- TOJHOTHI y4yeTa OCHOBHBIX (DAaKTOPOB W OrpaHWYCHHH, BIHUAIOMIUX Ha PaboOTy
CUCTEMBI;

- COOTBETCTBHUSA MCXOJHBIX JAaHHBIX MOJEIM pEAIbHbIM (B YacCTHOCTH, COIJIACHUs
UCI0JIb3yEMBIX 3aKOHOB PACIpEAeSICHUs C TEPBUYHBIMU JTAHHBIMH );

- HaIW4yus B MOJEJIM BCEX JAAHHBIX (Tabnuil, KO3()PUIMEHTOB U T.a.), A pabOTHI
ypaBHEHUH, 3aBUCUMOCTEN U (HOpMYT;

- TNPABWIBHOCTH QJITOPUTMAa MOJEIUPOBAHMS, IMOCIEIOBATEIBHOCTH BBITOIHAEMBIX
JICUCTBUU;

- MPAaBWJILHOCTHU NIPE0Opa30BaHusl UCXOJHBIX JaHHBIX B KOHEUHBIEC PE3YJIbTAThI;

- OCMBICIIEHHOCTHU PE3YyJIbTATOB, UX (PU3UUECKYIO HHTEPIPETAIINHI, TOHUMAEMOCTH.

Mogenp sBISIETCS O00CMOGEpHOU, €CIM €€ KOHLENTyalbHas MOJENIb aJeKBaTHa
UCCIENYEMOMY TMpOLEcCy, MareMaTudeckas MOJENb aJcKBaTHA KOHLENTYaJbHOW, a
TOYHOCTH PeAIM3aLMU MAaTEMAaTUYECKON MOJIEIN HAa KOMIBIOTEPE COOTBETCTBYET 3a/IaHHOM,
T.€. IOIPEIIHOCTH PacyeTa He MPEBBIIAIOT IOy CTUMBIX.

ITocnme TOoro kak KOHLENTyallbHas MOJENb OIpEAeieHa W ONHUCaHa, HEOO0XOIUMO
MIPOBEPUTH AJIEKBATHOCTh €€ OCHOBHBIX MPHHIIMIIOB, TaK KaK 3HAYMTENIBHO JIEr4e BHOCHUTH
M3MEHEHUS HAa HAaYaJIbHBIX 3TANAX MOCTPOEHUS MOJEIU, YEM HOMBITATHCS U3MEHHUTh 3aMbICET
Ha JTane peanu3anuu. PemuTs Bompoc 00 aJeKBaTHOCTHM KOHLENIMA MOJAETU - 3HAYUT
COTJIACUTBCSA C OCHOBHBIMHU MNPEANOCBUIKAMHM M JOTHKOM, KOTOPOW OHM CBSI3aHBI MEXIY
coOOH.

OcHOBHbIE OLIMOKY NMpU (OPMUPOBAHUU KOHIENTYIBHON MOJIENN CIEIYIOIIHE:

- HETIPaBUJIbHBIN BBIOOP KPUTEPUEB WUIIU OTPAHUYECHUI;

- BBEICHUE B KOHLENTYyaJlbHYI0 MOJEIb HECYIIECTBEHHbIX (PaKTOPOB WU
OTCYTCTBHE B HEW psAlla CYIIECTBEHHBIX (PaKTOPOB;

- HEy4eT psJa ycaoBuil (yHKIHOHUPOBAHUS OOBEKTA;

- HENPaBWIbHBIM BBIOOP TUIIOTE3, MOJOKEHHBIX B OCHOBY CTPYKTYpPbl MOJENH
(Hanpumep, MO COCTaBy »JJIEMEHTOB OOBEKTa, CBs3ed MEXJIy HHMHU B Ipolecce
(YyHKIMOHUPOBAHUS U T.I1.).

IIpoBepka aIeKBaTHOCTH KOHIIENTYaJIbHOM MOJENH SIBJISETCS JOCTATOYHO CIOKHOU
3aauyei, TaKk KaK OLIEHKA IIPUHLMWIOB, ITOJIOKEHHBIX B OCHOBY MOJENHU, SBISETCA



CyOBbEKTUBHOIA.

OpgHuM M3 METOJOB IIPOBEPKM aJEKBAaTHOCTH KOHLENTYAJILHOM MOJEIH SIBISETCA
pPacCMOTPEHHE MOJEINH CIIEHUATUCTAMHU, HE YYaCTBOBABIIMMU B €€ pa3paboTke (3KcmepTrsa
MO/IEH), TaK KaK OHM MOTYT 0o0Jjiee 0OBEKTUBHO PACCMOTPETh 3a/lauy U 3aMETUTh Cadble
CTOPOHBI MOJIENIM, HE 3aMeueHHble aBTopaMu. OKOHYATENbHOE pelieHne o0 aJeKBaTHOCTU
KOHLIENITYaIbHOW MOJIENU MPUHUMAETCS TOJIBKO 3aKa3YMKOM, KOTOPBIM NPH MOJOKUTETEHOM
OT3bIBE KOHUEHIUHU 0JJ0OPSIET TEM CaMbIM BCE MOJI0KEHHBIE B OCHOBY MOJIENU AOMYIIEHUS.

OCHOBHbIE MPUHUUIHUAIBHBIE OUIMOKHM MpPH MEpPeXoAe OT KOHLENTYaJbHOM MOAETH K
MaTEMaTUYECKOM CIIEYIOIIHE:

- CTPYKTypa MaTe€MaTU4eCKONW MOJEIN HE COOTBETCTBYET CTPYKTYpE KOHLENTYAJIbHON
MOJIENH;

- MOJIEJIb BKJIFOUAET HEBEPHBIE MATEMATUUECKUE COOTHOILICHHUS.

[To oxoHuanum pa3zpabOTKH MaTeMaTHUYECKOH MOJENH 0 Hayaia MpOorpaMMUPOBAHUS
HeoOxoaumasi NpOBEpKa aJeKBaTHOCTM JOJDKHA JaTh OTBET Ha BOIIPOC, HACKOJBKO
UCIIOJIb3YEMBIE YPABHEHHUs WIM MOJACIUPYIOUIMM aITOPUTM OTPAXKAOT KOHLENTYaJIbHYIO
MOJIENb.

Ecnu ypaBHEHMs MOJIy4€Hbl TEOPETUUYECKMM ITyTEM, TO MOIYT OBITb IIPOBEICHBI
BLIYUCTICHUS 8 HECKOJbKUX MOYKAX C LEIbK ONPENEICHUS IMPUEMIIEMOCTH PE3yJIbTaTOB.
JlononHuTENbHAS MPOBEPKAa YpPaBHEHUM COCTOUT B aHanuse pazmeprocmeu. Heodxoammo
yOequThCsl, YTO BCE EOUHUIBI U3MEPEHUS NPUMEHEHbI B COOTBETCTBHU C (PU3MUECKUM
CMBICJIOM, MAacIITa0UPOBAHHE U COTJIACOBAHUE PA3ZMEPHOCTEN B YPABHEHMSIX MPOBEACHO
npaBuibHO. KpoMe Toro, o00si3aTenbHBIMM  SBISIIOTCS  IIPOBEpKa MPeoOpa3oBaHUs
uHpOpMaIMU OT BXOJa K BBIXOJY MOJEIH, CMBICIIOBAasl MPOBEPKA PE3yJIbTATOB B YCIOBUSIX,
Korga (pakTopbl MOAEIM MPUHUMAIOT MTPEAebHbIEC 3HAYEHUSI.

OOBIYHO TOYHOCTH peau3alMd MaTeMaTUYeCKOM MOJEIM Ha KOMIBIOTEepe
paccMaTpuBaKOT 4YE€pe3  COBOKYNHOCTh  pa3IMYHOTO pojaa mnorpemHocred. Ecmnum
KJaccu(UIMPOBATh TOTPEIIHOCTH peau3aluu "uieaqbHON" MOJEIM Ha KOMIBIOTEPE C
TOYKH 3PEHHUS IPUYUH UX BOZHUKHOBEHHS, MO>KHO BBIJEIUTH YETHIPE UX BUA, MOJTYUYEHHBIE
B pe3yJbTaTe:

- HE3HAHUS WM HETOYHOTO 3aJ]aHUs UCXOHBIX JaHHBIX;

- YOPOIIEHUS HCXOIHOW MaTeMaTUIE€CKOU MOJIEIIH;

- JHACKPETHOM pealn3aluMd  MaTeMaTU4eCKON MOJIeIU Ha  HCHOJIb3yeMOM
U(GPOBON BBIYMCIUTEIBHON MAIlIMHE, B TOM YUCIE OIIUOKHU OKPYIJICHUS;

- OIrPaHMYEHHOW CTaTHCTHKM Tpd BBIOOPOYHOW 0O0pabOTKE CTaTUCTUYECKOU
UHOpMallMl WIM OTPaHUMYEHHBIM YMCIOM CIy4yailHbIX HCHBITAHUN MOJENI  Ha
KOMIIBIOTEDE.

Kak  mpaBwio, TOTpemIHOCTH  MOJEIUMPOBAHUS  MPEACTABISIOT  COOOM  CyMMy
CUCTEMAaTUYECKUX (HECTy4ailHbIX) U CIy4allHbIX OIIMOOK.

CyxneHnue 00 aeKBaTHOCTU MOJENIEH JUKTyeTcs periaeMoi 3amadeit. O4eBUIHO, YTO
"akagemMuuecku'" TIPOBEPUTH aJEKBATHOCTh MOJEIM, HA KOTOPOW TMOJY4YEH IMPOTHO3
MOCJEJCTBUSl CWIBHBIX 3aMOpPO3KOB Ha Ypoxkad IIJI0J0B, B JETalsiX HEBO3MOXHO.
Mogenupyembie TPOILECCHl  CIOXHBI M MaJl0 HM3y4YeHbl, YHUCIO 'MPaBaONOn00HO"
OIIEHMBAEMBbIX I[apaMeTPOB OYEHb BeMUko U T.A1. OJHAKO TMOCTABIEHHON 3ajade -
npeaynpeIuTh O XapakTepe W MaciiTabdax BO3MOXKHBIX HEMPHUATHOCTSIX - MOJIEIb BIIOJHE



aJIeKBaTHA.

NuTterpupoBaHHasi MOJI€Nb YIPABICHUS CIOXKHOM cucteMoi (hupmoit, mpeanpusiTueM
WM OTpaciibio) aJeKBaTHA CBOEW LENHM TOJBKO TOTrAA, KOrZa OHA IMO3BOJSET PYKOBOJACTBY
bupMbl OCTUTaTh MOCTaBICHHBIX Iened. Ecnu 3Ta menp - MakcuMuzanus NpuObUIH, TO
"ameKBaTHOE" MOJIEIBHOE PEIICHUE JOJKHO ONHUCHIBATh TEKYIEE COCTOSHUE CUCTEMBI, €€
OTHOIIIEHUS C BHEIIIHUM MUPOM U BO3MOKHOCTHU MOTYUYCHHS IPUOBLIH.

3.8. Il.1anupoBaHue MOAEJIBHOI0 IKCIIEPUMEHTA

[IpoBeneHre BCAKOTO WCCIENOBAHUS CBSI3aHO C  OMPEICICHHBIMU  3aTpaTaMu
MaTepHATBHBIX PECYPCOB, ICHEKHBIX CPEACTB, BpeMeHHU. [109TOMy BO3HHMKAET €CTECTBEHHAS
3ajla4ya TaKOTO IUTAHWPOBAHUS OKCIICPUMEHTOB, OyJb TO Ha pPEabHOM OOBEKTE,
AKCIIEPUMEHTATLHOM CTEH/IE, OTIBITHOM JCJITHKE B TOJI€ WIM KOMIBIOTEPHON MOJENH, YTOOBI
MOJIYYUTh B PE3YJIbTATE €ro MPOBECHUSI BCE HEOOXOIUMBIE JaHHbIE MTPU OTPAHUYECHHBIX WIIH
MUHHUMAJIbHBIX 3aTpaTax.

Cnianuposams KcnepumeHm — 3TO O3HAYaeT JIaTh OTBETHI HAa BOMPOCHI, TE, KaK U
KOT/la TPOBOJUTH u3MepeHus. Ha mooOHbIe BOMpPOCHI HMCCIIEIOBAaTENh 4YacTO OTBEYACT,
PYKOBOJCTBYSICh CBOCH MHTYHIMEH U ombIToM. OTHAKO, TAKOE WHTYUTUBHOE TUTAHUPOBAHUE
HE MOET TapaHTHUPOBATh OT BO3MOKHBIX OITHOOK.

Jlnst Toro, 4TOoOBI CIUIAHUPOBAThH SKCIEPUMEHT, UMEIOLIUHN 1IETbI0 U3YUYEHUE PEaIbHOTO
00BEeKTa WIH €r0 MOJEIH, CHaYama He0OX0AMMO TOCTAaTOYHO YE€TKO U SCHO C(HOPMYIHPOBAThH
IeJib DKCIEPUMEHTa, T.€. CPOPMYIMpPOBaTH Kakhue€ HMMEHHO TMapameTpbl HeoO0X0JauMO
UCCJIeI0BaTh, HAOIIOATh), KaKie BbIOpaTh 3HAUCHUS] HE3aBUCUMBIX MEPEMEHHBIX (BXOIHBIX )
Y 3aBHCHMBIX MTEPEMEHHBIX (BBIXOIHBIX).

B neTepMUHUPOBAHHBIX MOJENSIX MOYHO BBIIECTUTh OIPEIACICHHBIE TMPOIECCHI,
3aBHCSIIME OT HEOOJBIIIOT0 YUCIIa MEPEMEHHBIX, TOIIAIONINXCS U3yUYCeHHI0. Pe3ybTarel B
ATOM CITydae MOYKHO TPEACTaBUTh B BUAC (PYHKITMOHAIBHBIX CBS3ei. B m0M00HBIX MOIEmsIx
3HAYEHUS BCEX HE3aBUCHUMBIX IEPEMEHHBIX, KPOME OJHOW, MOXKHO TMOJJIEPKUBATh Ha
OTIpeICIEHHOM YPOBHE, a OJIHY MEPEMEHHYI0, KOKAYI0 10 OYeped, BapbUPOBaTh C ILIEIHIO
YCTaHOBJICHUS €€ BIUSIHUS HAa MHTEPECYIOUTYI0 HAC BBIXOAHYIO BEIUUUHY .

KonndyecTBO HEOOXOAMMBIX OKCIIEPUMEHTOB pPACTET C KOJUYECTBOM (haKTOPOB.
Hampumep, ecnu kaxablii ¢akTop BapbUpOBaTh HA m = 5 YpOBHSX, TO JUISl KaXJOTO
oaHo(akTopHOro dKcnepuMenTa (n = 1) notpebyercsa k = 5! = 5 skcnepuMeHTOB, Ui IBYX
dakropoB (n =2) -k =52=25 n.1.1. T.e. KOIMIECTBO IKCIEPUMEHTOB paBHO k= m".

Ha peanbHO JeHCTBYIOIMX OOBEKTaX, a YacCTO M Ha KOMIIBIOTEPHBIX MOJIENSX,
yBEIWYEHUE KOJIMYeCTBA (PAaKTOPOB MPUBOIUT K OONBIIOMY KOJHYECTBY SKCIICPHMEHTOB,
KOTOPOE TPYJIHO OCYIIECTBUTb.

JleTepMUHUPOBAHHBIE CUCTEMBI B JIEHCTBUTEILHOCTH BCTPEUYAIOTCA OYEHb peko. Yare
BCETO MPHUXOJIUTCSA WMETh JCI0 CO CTOXAaCTHYCCKUMH MOJICISIMH CHCTEM, B KOTOPBIX
JEHCTBYIOT MHOTHE (haKTOPBI, TUIOXO TIOJIIAFOIIUECS TTOJTHOW CTaOMIU3aIlid Ha KaKOM JTH0O0
ypoBHe. Kak, Hampumep, cTaOMIM3UPOBATh TakoW (PakTop pealbHOro MPOU3BOJACTBA, KaK
TeMIeparypy uWid Bo3ayxa B mojie? B jomonHeHue emie JEUCTBYIOT OIIMOKH OT
MOTPEITHOCTEH M3MEPEHHM, KOTOPhIE JaKe JACTEPMHUHUPOBAHHBIE (DAKTOPHI MOTYT CleaTh
CIIy4alHBIMH.

[ToaTOMy nmeTepMUHUPOBAHHBIC MOJIEIH, KaK MPaBWJIO, HE MPHUTOJAHBI M IPUXOJIUTCS



UCIIOJIb30BaTh CTAaTUCTHMYECKHE MOJEIM W METOABl HcclenoBaHus. B 3ToM ciydae
JKCIIEPUMEHTATOP CO3HATEIBHO OTKAa3bIBACTCSA OT JETAJIBHOIO M3Yy4YEHHUS MEXaHHW3Ma BCEX
MPOLIECCOB U SABJICHUA B OOBEKTE W IMEPEHOCUT 3TOT MPUHUMI Ha Moaenb. CyTh 3THX
METOJO0B CBOJUTCS K TOMY, YTOOBI, U3BMEHSSI BO3MOKHO OOJIbIlIeE KOJMYECTBO HE3aBUCUMBIX
nepeMeHHbIX ((pakTOpoB), HAWTU ONTUMAIbHBIE YCIOBHUS (ONTUMAJIbHOE COYETAHUE
(hakTOpOB) MPOTEKAHUS U3y4AaEMOTO MpoLecca.

IInanuposanue sxcnepumernma B 3aJadax MOJEIUPOBAHUS COCTOMT B BBIOOpE
JIOTUYECKOW CTPYKTYPhl HCKYCCTBEHHOIO KOMIBIOTEPHOIO 3KCIEPUMEHTa M IO3BOJSAET
000CHOBAaHO TPOBOAUTH BHIOOP 3HAUYEHHUH YIpaBisieMbIX MapaMeTpOB /I BBIIOJHEHUS
pacyeToB Ha MOJEIH.

B muiaHMpoBaHWM SKCHEPUMEHTOB JJIs ONUCAHUSA PE3YyJbTUPYIOLIEH XapaKTEPUCTHKU
(KpuTepus ONTUMAIBHOCTH) UCIIOJIB3YIOT OJUHOMHUAIIBHBIE MOJIENIN PETPECCUM:

n n n

e =bo+ Ybixi+Ybj xixj+ Ybixi+.....(3.5)

i=1 i< i=1

[IpocTpaHcTBO, B KOTOPOM CTPOWTCS (YHKIMS OTKIMKA HA3BIBAIOT  (HAKMOPHLIM
npocmpancmeom (puc. 3.3).

Koaddunmentsl pyHKIMM OoTKIMKA bo , bii , bjj U T.II. MOKHO UHTEPIIPETUPOBATH KaK
3HAQUYEHUSI YaCTHBIX MPOU3BOJHBIX B TOUKE, BOKPYT KOTOPOM OCYIIECTBISAETCS PA3JIOKECHUE B
PAJT HEM3BECTHOM IIENICBOM (hyHKITHH.

J{ns morcka onTuMyMa B 001acTu onpeaesieHus (hakTOpOB X BHIOUPAIOT MPOU3BOJIbHYIO
Touky Al, (puc. 3.4). B okpectHOCTH TOukH Al BBIIEISIOT MalTyl0 M0A00IaCTh, B KOTOPOH
BO3MOYKHO OTHCATh (PYHKIIMIO OTKIIMKA TMOJMHOMOM TEpBOM ctemnenu. B 3Toil momobmactu
OCYIIECTBIISIIOT HEOOJBIIYID CEPUI0 DJKCIEepUMEHTOB (Touku [), HeoOXxoaumyro s
MTOCTPOEHUS TUHEUHOW MOJIENU:

n n
e=bo+ Ybixi+ Ybiixi?. (3.6)
i=1 i=1
Kosdumuentsr perpeccunt b; HMCHONB3YIOTCS Uil ONpPEACTCHUS HAIPaBICHUS
rpajueHTa, cleays KOTOpOMY OCYLIECTBISIOT JAaipHeimme onbitel (Touku III B
OKpeCcTHOCTH TOUkH A3. JIns Kaxmaoi HOBOM MOA0071acTH BHOBb OMPEACIAIOT HANPaBICHUE
IpaJlueHTa, IO KOTOPOMY CIEAYIOT B JAIbHEHIIMX ONBITAX JIO TEX IMOP, MOKA HE JOCTUTHYT
ontuMmyma — obsactu M.
3HaueHus1 KO3PPUIMEHTOB PETPECCU OTPEACIIAIOTCA 10 PopmyIie
N

bi=bo+ Y Xmi Imn/N, (3.7)
m=1

II€ Xmi - 3HaY€HUEe j-ro (akTopa B M-M DKCIEPUMEHTE; ln - 3HAUCHHE BBIXOIHOU
XapaKTEPUCTUKHA B M-M dKcriepumMenTe; N - 00I11ee YUCiIo SKCIIEPUMEHTOB B TTOA00JIACTH.

Nudopmanuto s MpoBEACHHUS dKCIIEPUMEHTA 3allMCHIBAIOT B MaTPHIIC TUTAHUPOBAHUS
sKcriepuMenTa (tabi. 3.1), Hazvlieaemori nianom sKcnepumeHma.

Hns  nonydeHuss Kod(hOUIMEHTOB perpeccud bi ¢ BBICOKOM TOYHOCTBIO H
JIOCTOBEPHOCTBIO K IIJIaHy SKCIICPUMEHTA MPEABSIBISICTCS Psl TPEOOBaHUH, YTO MPUBOIUT K
GbOpMHpPOBAHUIO 3HAYEHUW Xmi IO CHEeNUATbHBIM TpaBmwiaM. [Ipomeaypa BbeiOOpa
0100JTaCTH MPOBEACHUS IKCITIEPUMEHTA COCTOUT U3 JIBYX ATAIOB:



- BBIOOP OCHOBHOTO YPOBHS Xoi;

- BBIOOp UHTEPBAJIOB BapbupOBaHus [; .

OCHOBHOH ypOBEHb — LIEHTP MOAOOJIACTH MPOBEIEHUSA SKCIEPUMEHTA - JUIsl IEPBOTO
AKCIIEPUMEHTA OCYILECTBISAETC Ha 0a3e aHauu3a anpuopHod mHpopmanuu. B ganbHeiiem
€ro BEJIMYMHA ONPEIEIISIETCS] HAIPABJICHUEM IPAIUEHTA U IIaroM 3KCIIEPUMEHTA.

Humepsanom eapvuposanus i dakTopa X; Ha3bIBa€TCA HEKOTOPOE YHUCIO,
npuOaBIeHUE KOTOPOrO0 K OCHOBHOMY YPOBHIO JAa€T BEPXHHMM X2i, & BHIUMTAHUE - HIKHUIM
YPOBEHb (PaKTOpa Xii.

Jlns ynpouieHusl 3amucu YCIOBUM SKCIEpUMEHTa M 00pabOTKU 3KCIEPUMEHTAIBHBIX
JaHHBIX MacHITa0bl MO KOJMPOBAHHBIM OCSIM M Hayajlo OTCYeTa BBIOMPAIOT TaK, YTOObBI
BEPXHUU YpPOBEHb COOTBETCTBOBal +1, HikHUU -1, a ocHOBHOM - (. DKCIEpUMEHT, B
KOTOPOM PEaTN3yIOTCsl BCE BO3MOKHbBIE COUETaHUs yPOBHEHN (PaKTOPOB, HA3bIBAECTCS NOIHbIM
GaxmopHuim IKcnepumenmom. Tak Kak 4UCI0 YPOBHEN Kaxka0To (hakTopa paBHO JABYM, TO B
TEOpPUU IUIAHUPOBAHUS SKCIIEPUMEHTOB PACCMAaTPUBAETCS MOJHBIA (PAKTOPHBIN SKCIIEPUMEHT
n® Jlns aByx (akTOpOB IUIaH SKCIICPHUMEHTA M TEOMETPHYECKas WHTEPIPETAIUS MaTPHIIbI
IUIAaHUPOBaHUs 22 IPHUBEICHBI Ha pHC. 3.5.

Ta6muna 3.1. Marpuiia miaHupoBaHUS IKCIIEPUMEHTA!

X1y X2y ¢+ Xigeoes Xn- BXOJIHBIC TIEPEMEHHBIC, (DAKTOPBL; X11, .., Xmi,. - ., XNn-
yPOBHH (aKTOPOB; €- OTKIUK MOJACIH; €11, ..., €im, -.., €IN - PE3YIBTAT
MO/JICTTUPOBAHUS M- TO OIbITA.

Ne N onbITa | 3HaueHne 3HaueHnne 3HaueHne 3HaueHnne
daxTopa ¢axkrTopa ¢daxropa pe3yJjabTara
(Y
1 x11 . x1i x1n ell
m xm1 xmi xmn elm
N xN1 vee xINi vee xNn elN

PyHKUMA OTENHEA
e=a({Xq, X}

O9nacTe onpeaeneHia
hakTopoB  {Xq,X 4}

Puc.3.3. ®yHkuus oTKINKA U (PAKTOPHOE MPOCTPAHCTBO MO/IETH.
[Monuelli  (akTOpHBIA dKCcHepuMeHT 2° OyIeT HMETh BOCEMb OIBITOB, a €ro



reoMeTpuyYecKas HHTEpIpEeTaIys MpeacTaBiIseT coboit Ky0. Marpuiia moaHOro GpakTOpHOTO
HKCIIEPUMEHTA CTPOUTCS CIEAYIOUIMM 00pa3zoM: B IIEPBOM CTOJIOIE 3HAKU MEHSIOTCS
MOOYEPETHO, BO BTOPOM - Y€pe3 JIBa, B TPETHEM — Yepe3 YEThIPE  T.J. 110 CTETICHH 2.

OpHako MONHBIA (PAKTOPHBIA 3KCHEPUMEHT COJEPKHUT H30BITOYHYIO HMH(GOPMAIIUIO
IUIsL ompeneneHus Kod(p(UUUEHTOB perpeccuu bi, A pacdyera KOTOPBIX J0CTATOYHO
MPOBECTH TOJIbKO YacCTh MOJHOTO (PAaKTOPHOTO OJKCIIEPUMEHTA - OpPOOHbIL (HaKmopHbil
IKCHEPUMEHM.

Peanusyemast 4acTh MOJHOrO (aKTOPHOTO SKCIIEPUMEHTAa Ha3bIBAETCs JIpOOHOM
perukoii. O0beM JIpoOHOro (HAKTOPHOTO SKCIEPUMEHTA OMPEACNSETCS W3 CISTYIOIINX
YCIIOBHM:

- 4YHCIO OKCIEPUMEHTOB JIOJDKHO OBITh HE MEHbIIE YHCclIa HEU3BECTHBIX
KO3 GUIIMEHTOB B ypaBHEHUH PETPECCUH;

- YHACJIO SKCTIEPUMEHTOB JIOJKHO OBITh 00s3aTEIbHO PAaBHO CTETICHU Yucia 3.

Kak BugHO u3 Tabm. 3.2, mpumeHeHue APOOHOro (aKTOPHOrO SKCIEPUMEHTa IS
ciyyas 15 (akTopoB yMmeHbIIaeT OOBEM pPAcCUYeTOB IO ONPEACNICHUIO HalpaBICHUS
rpanuenta B 2048 pa3 1o CpaBHEHHIO C MOJIHBIM (PaKTOPHBIM IKCIIEPUMEHTOM. Y BEJIMUEHUE
yucia (HakTopoB B elie OOJbIIeH CTENEHU CIOCOOCTBYET MOBBIIIEHUIO BBIYMCIUTEIBHON
3 PEKTUBHOCTH ITOTO METO/IA.

Puc. 3.4. IlnanupoBaHH€ WMHTALMOHHBIX SKCIEPUMEHTOB NPH ONTHMH3ALUU IO
I'PAJACHTY.

Honep

onbmll X1 X2 e
1 A -1 eyq
2 +1 -1 &g

3 -1 +1 €3

4 +1 +1 €4

Puc. 3.5. Inan skcriepumenra 22 .

EcrectBenHo, 4TO maneko He Jt00ble HKCIIEPUMEHTHI U3 TUIaHa TOJHOTO (HaKTOPHOTO
DKCIIEPUMEHTA MOTYT OBITb HCIOJB30BaHbl MpU (POPMUPOBAHMM TUIaHA JPOOHOTO
¢daxTopHoTO SKCcTIepuMeHTa. COBOKYIMHOCTb JKCIEPUMEHTOB B JAPOOHOHN pEIINKE IOJKHA
yIOBJIETBOPSATH CIECIYIOIIUM CBOMCTBAM:

1. CUMMETPUYHOCTh OTHOCUTENBHO IEHTPA HKCIIEPUMEHTa — alredpandeckas cymma
AKCIIEPUMEHTOB - CTOJIOLIOB KaXka0ro (pakTopa J0kKHA ObITh paBHA HYJIIO, KpOME CTOj011a,



OTBCYAKOLICTO CBO6OI[HOMy YWICHY bo, T.C.
M
YXmi=0, (3.8)
m=1
rac m - HOMCpP TOYKH OIIbITA, 1- HOMCD (baKTopa; M - gucno Pa3 IMIHLIX TOYCK ILIdaHA

MaTpHUIlbl IPOOHON PEITUKH;
Tabnuma 3.2. JIpoOHbIE PETUTHKU

KonuuectBo JpoGHas peruvka VcnoBHoe Konuuectso | Konnuectso
daxropos 0003HaYeHHE OTBITOB C  (ONBITOB  IOJIHOT
IpOoOHONW  PKCIEpUMEHTa
PEIUTHKOMN
3 1/2 perumuku ot 23 931 4 8
4 1 /2 perumuku ot 24 94-1 8 16
5 1/4 perutuku ot 23 252 8 32
6 1/8 perutuku ot 2° 263 3 64
6 1/16 permku o126 764 8 128
10 1/64 penmaku ot 2'° 2106 16 1024
15 1/2048 peruku ot 213 2151 16 32668

2. HopmupoBKa - cymma KBaJIpaTOB 3JIEMEHTOB KaKIOTO CTOJIOLA paBHA YUCITY TOYEK
MaTpULBL, T.€.

M
Y xmr=M; (3.9)
m=1

3. OpTOroHaJbHOCTh - CyMMa MOCTPOYHBIX IMPOM3BEICHUIN IUTAaHA MaTPUIbI JTIFOOBIX
JIByX CTOJIOLIOB paBHA HYJIIO, T.€.
M

Y Xim ,Xjm=0; (3.10)
m=1

rze j - koMOuHaIus GakTopoB B m- oif Touke (1 # j).

OpTOroHaNbHOCTh MAaTpPUIIBl MO3BOJISIET OLEHUTh BCE KO3(P(ULMEHTH perpeccuu
HE3aBUCUMO Jpyr OT JIpyra, T.e. 3Hau€HHEe JI000ro Kod3(QuimeHta He 3aBUCHUT OT TOTO,
KAaKue 3HaYEHUs UMEIOT Apyrue KodHPUIIMEHTHI.

Ecnu mnan npoOHOM peruiMKu OTBEYaeT yKa3aHHBIM CBOWCTBaM, TO MaTeMaTH4ecKas
MOJI€/Ib, TIOJYYEHHAas B pe3yJbTaTe€ 3KCIEPUMEHTA, CINOCOOHA MpeJCcKa3aTb 3HAYCHHUS
MCKOMOTO [OKa3aTeslsl ¢ OJMHAKOBOM TOYHOCTBbIO B JIIOOBIX HANpaBICHUAX Ha PaBHBIX
PACCTOSIHUAX OT IIEHTpa SKCIEpUMEHTA UITH TJIaHA MaTPUILIbL.

Ecnu 3Hauenus ko3¢p¢uuueHToB perpeccuu bi OJU3KK K HYJIO, TO 3TO 03HAYAET, YTO
HEeJaJIeKO HaXOAUTCs 00JacTh ONTUMYMA. J[J1s1 OThICKaHHs ONTUMAIBHOTO PELICHUS B
ATOM cCily4ae HEOOXOJMMO NEPEeXOJUTh Ha MOJMHOMHAIIbHBIE YpaBHEHHUs 0ojiee BBICOKOTO
nopsijika, HanpuMep, UCTOIb30BATh HETIOIHBIN MTOJIMHOM BTOPOW CTENEHHU.



P 0.800 0.85 0.87 0.88 0.88 0.885 0.888

3.9. O0padoTKa pe3yJIbTATOB CIVIAHUPOBAHHOI0 IKCIIEPUMEHTA

BbIxoHbIE TaHHBIE CIUIAHUPOBAHHOTO SKCIEPUMEHTA HA MOJAEITU aHAIU3UPYIOTCS s
MOJIyY€HHUS BBIBOJIOB O MOBEIECHUU 00BEKTA. DTOT aHAJIM3 OCHOBBIBAECTCS HA JOBEPUTEIIbHBIX
MHTEpBajax U yCTAaHOBJIEHUH 3aBUCUMOCTU MEX]ly BPEMEHEM MOJICTUPOBAHMS U TOYHOCTBIO
OLICHOK.

[lepen HavanoM 3KCHEPUMEHTA TPYAHO 3HATH NEHWCTBUTEIBHYIO BEJIMYMHY IapameTpa.
Mpb1 MOXXKEM UMETH TOJIBKO €€ OIIEHKY - HEKOTOPYIO TPUOIMKEHHYIO K Hell BenuunHy. [lycTh
a(N) Oyzaer crarucThyeckas OLEHKa IapaMerpa, a Mo JaHHbIM N 3KCIEpUMEHTOB.
HaunyumuMu oneHkaMu mapameTpa CYHTAIOTCS OLICHKH, YJOBIETBOPAIOIINE TPEOOBAHUSIM
COCMOAMENbHOCMU, HeCMeWeHHOCMU U 3D eKMUSHOCm.

OueHka Ha3bIBACTCA COCMOSAMENbHOU, €CIM OHA NPHU HEOTPAHUYEHHOM YBEJIMYECHUU
YHUCJIa OMBITOB CXOAMUTCS 110 BEPOSITHOCTA K HICKOMOMY 3HAYEHHUIO ITapaMeTpa.

OneHka SIBISIETCS HecMeujeHHOU, €CIU €€ MaTeMaTU4YecKOe OXKUJaHWE MpHU JTI000M
KOHEYHOM N paBHO HCTUHHOMY €€ 3Ha4YEHHIO.

Dppexmusnou SBIAETCA OLEHKA C HauMEHbLIEH aucnepcueil. MMmes oLeHKy U ee
JTUCIIEPCUI0 MOXKHO TIOCTPOUTH Oosepumenvhulii unmepsan. OLEHKa XapaKTepU3yeTcs
MOYHOCMbBIO U HAOEHCHOCMBIO.

[Ton mounocmsio NOHMMAETCS MOJIOBUHA O JUIMHBI TIOBEPUTEIBHOIO MHTEpBajia, a MoJ
HAJEKHOCTBIO- BEPOSATHOCTH TOTO, YTO MCTHHHOE 3HAYEHUE I1apaMeTpa OKaXKeTcs
MPUHAUIEKANUM YIIOMSIHYTOMY HMHTEpBaNly (IOBEpUTENbHAas BEpOATHOCTh). Ilpu mpoumx
PaBHBIX YCIOBHUSX YyBEJIMYEHUE TPEOOBAHUW K TOYHOCTH YMEHbBINAET JOBEPUTEIbHYIO
BEPOSITHOCTh, @ YBEIMYECHHUE JOBEPUTEIBHOW BEPOSITHOCTH CHHKAET TOYHOCTH OLEHOK. B
NPaKTUYECKON JIEeATEIbHOCTH MOJICJIUPOBAaHUS CTAaBUTCA 3ajladya OIpEICIICHHUs] 4ucia
ucnbiTaHuil N, pu KoTopbIX Oy IyT oOecreueHbl 3aJaHHbIe & U P.

[IycTh HEOOXOIUMO OTPENETUTh CPEAHEEe BEIUYMHA UCCIENYEeMON BEIUYUHBI W TIpH
M3BECTHOM €€ JUCIEPCUH PaBHOM Gyw>. [ umcna waGmonenuii N pasHocts (W — w) Oyuer
pacripesiesieHa HOPMaIbHO C Jucrepchell 6w?/N, pu 3TOM JIOBEPHUTENbHAs BEPOSTHOCTE
Oyner paBHa

P{|W-w|<8} =D N6,20), (3.11)
rae O( )- pyukuusa Jlamnaca.

OTtkyna TpedyemMoe Yncino HaOIoAeHU

N >2 [®!(P)? (6w/8)*] = k(P)(cw/3)%. (3.12)

Koadpdumument k(P) BpiOupaercs wu3 Tabmuubl 3.3.Yucno wucnoeiTaHuil 0OpaTHO
OPONOPLUOHAIIBHO  KBAaJApary JOIMyCTUMOM IOTPEIIHOCTH W PE3KO BO3PACTacT C
TIOBBIIIIEHUEM JTOBEPUTEIBHON BEPOSITHOCTH. J{OBEpUTEIBHBIN HHTEPBAT UIT W PABEH W =+
O, puc.3.6. DakTUYECKWil  JOBEPHUTEIbHBIA HHTEPBAI ONpPEAEIAETCA M0 3aJaHHOM
BeposiTHOCTH P 1o opmyse:

6 =k(P)* ow/N%>. (3.13)
Tabnuma 3.3. Kosddurmentst k(P) mis pacdera duciia UCTbITaHUM.



k(P) 12.68 1384 471 [543 [666 [7.80 | 8.82

EepPpXHAA I'PaHima
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Puc.3.6. JloBepUTENBHBII UHTEPBAI PE3YJIBTATOB SKCIIEPUMEHTA.

BmecTo TeopeTHuecKoro 3Ha4€HUs Gw (OH HE U3BECTEH) MPUXOIUTCS MOJIb30BATHCS €TI0
CTaTUCTUYECKOM OLEHKOW. IlepBoHa4yalbHO IIPOM3BOJAAT MCIBITAHUE  OIPEACICHHOE
KOJIMYECTBO pPa3 M JIETAIOT OLIEHKY Gy MTOCJIE YEro PaCCUUTHIBAIOT HEOOXOIUMOE KOJIMYECTBO
ucnbITaHuil o Gopmysie 3.12. BbUTS U3 HEro KOJIMYECTBO YK€ MPOBEAEHHBIX MCIBITAHUM,
HaXOJAT HEOOXOIUMOE HX JIOTIOJHUTEIBbHOE KOJIMUECTBO.

4.1. OcHOBHbIE NOHATHS JIMHEHHOT0 NPOrPAMMHUPOBAHUS

MHorue 3agaum, ¢ KOTOPbIMH NPUXOAUTCS MUMETh J€J0 B MOBCEAHEBHOM IMPAaKTHUKE,
ABJISIIOTCS. MHOTOBapUaHTHbIMU. Cpelli MHOKECTBAa BO3MOKHBIX BApPUAHTOB TPUXOJUTCA
OTBICKMBATh HAWIYYIINE — ONTUMAJIbHBIE, TP OTPAHUYEHUSAX, HAJTAraéMbIX Ha MPUPOIHBIE,
HDKOHOMMYECKHE U TEXHOJIOIMYECKHE BO3MOXHOCTH. B CBsI3u ¢ 3TUM BO3HHKIA
HEOOXOJUMOCTh MNPUMEHATh [UIsl aHalnW3a M CUHTE3a pPa3lIMYHbIX CHUTyallUil U CHUCTEM
CHELUalIbHbIE MAaTEMaTUYECKUE METOAbl, IO3BOJSIOIINE ONTUMHU3UPOBATH PELICHUS,
OpUHUMAaeMble TP YIPaBIEHUU, MPOTHO3UPOBAHUM, pacdyerax U T.n. OAHMM W3 TaKuxX
METOOB SIBJISIETCS MAaTEMAaTUYECKOE IPOrPaMMHUPOBAHHUE.

Mamemamuueckoe npozpammuposanue — 00JIaCTh MATEMATHKH, pa3padaThIBAOIIAs
METO/Ibl PEIEHUS] MHOTOMEPHBIX 3a/1a4d Ha SKCTPEMyM (MUHUMYM WJIH MakCUMyM) (pyHKUIHU
MHOTMX TI€PEMEHHBIX C OIPAHMYECHHUSIMU Ha O00JIaCTh HU3MEHEHUS JTUX IEPEMEHHBIX.
Bo3moxxHoct  (hopManu3yroTCsi B BHJIE€ CHUCTEMBl oOrpaHudeHuil. Bce 3To cocraBisier
MaTEeMaTU4YeCKyr0 MoAenb. Mogens 3aJadyd  MareMaTH4ecKoro IporpaMMHUpPOBaHUS
BKJIIOYAET:

- COBOKYNHOCMb HEU36€CMHbLIX GEUUUH,

- yenesyro QhyHKkyuio;

- 02PaHUYEeHUsL.

CogokynHocmb Heu3eecmuvlx @eIuyuH — 3TO TE BEIWYMHBI, IEHCTBYs Ha KOTOpBIE,
CHCTEMY MOXHO COBEpPILEHCTBOBaTh. VX Ha3bIBAIOT IJIaHOM 3aJaud (BEKTOPOM YTpaBJICHHUS,
pelIeHreM, YIIpaBIE€HUEM, CTpATeTueH, MOBEICHUEM U JIp.).



Lenesas ¢hynxyus- 310 PyHKUHUSA, SKCTpEMAIbHOE 3HaYEHHE KOTOPOW HY)XKHO HaWTH B
YCJIOBUSX TEXHUUECKUX, TEXHOJOTUYECKHX WM DKOHOMHYECKHX BO3MOXHOCTei. Ee
Ha3bIBAIOT TAaKXKe MOKa3zareneM 3(PQPEKTUBHOCTH, KPUTEPUEM ONTUMAIBHOCTH, (yHKLIUEH
uenu, (QyHKUMoHAIOM 3anadyu u jap. LleneBas QyHKIMSA M0o3BONSET BHIOMPATh HAWITY4IIUN
BapUaHT W3 MHOKECTBAa BO3MOXKHbIX. Haumydmimii BapraHT JOCTABIISIET 1eJIEBOM (yHKIIUU
AKCTPEMAJIbHOE 3HAYEHUE.

OT0 MOXKET ObITh MPUOBLIb, 00BEM BBIITYCKa WM peaTn3alliu, 3aTpaThl MPOU3BOJICTBA,
U3JICp)KKU oOpaleHus, ypoBeHb OOCTYXMBaHUS WIHW ACHUIIMTHOCTH, YHUCIO KOMILUICKTOB
000pyI0BaHNUs, OTXO/AbI TPOU3BOACTBA U T. 11.;

Ocpanuyenus - 3TO YCIOBHs, OTPAHUYMBAIOIIME PECYPChl, KOTOPBIMH PpPACIOJIaraet
mpoiecc B JiF000 MOMEHT BpeMeHU. OrpaHWYeHHBIMH MOTYT OBITh  MaTepUaTbHEIE,
(¢uHaHCOBBIE, TPYAOBblE U Jpyrue pecypchl. Hepenko mnoTpeOHOCTH MPEBBINIAIOT
BO3MOKHOCTH MX yJIOBJIETBOPECHHSI.

MaremMaTuyecku OrpaHUYEHUs] BBIPAXKAIOTCSA B BUJE ypaBHEHUM W HepaBeHCTB. Mx
COBOKYIHOCTh 0O0pa3yeT o0nacTb JAOMYyCTUMBIX pelieHuil (o0nacTb TEXHUYECKHX,
TEXHOJOTUYECKHUX, IKOHOMUUECKHUX U APYTUX BO3MOKHOCTEH).

[1naH, yJIOBIETBOPSIOMIMM CHCTEME OTpaHUYCHUI 3aJa4M, HA3bIBACTCS OONYCMUMBIM.
JlomycTUMBIN TU1aH, TOCTABISIOMUNA (PYHKIIUM LETU IKCTPEMAIbHOE 3HAUCHHE, HA3bIBACTCS
onmumanvHoim. ONTUMAIBHOE PEIICHUE MOXKET OBbITh HE O0053aTeNbHO €IUHCTBEHHBIM,
BO3MOXKHBI Cly4yaW, KOTJa OHO HE CYILECTBYET, MMEETCS KOHEYHOE WM OeCcUHCIEHHOE
MHOYKECTBO ONITUMAJILHBIX PEIICHHM.

OgHuM W3 pa3ienoB MaTEeMaTUYECKOro MPOTPAMMHUPOBAHUS SIBIACTCA JUHEUHOE
npocpamMMuUposaHue.

Jluneiinoe npoecpammuposanue - paszaen MaTeMaTUYECKOTO MPOrpaMMHUPOBAHMUS,
MPUMEHSEMBIH TIpU pa3pabOTKe METOJOB OTHICKAHUS JKCTpEMyMa JWHEWHBIX (QyHKIUI
HECKOJIbKHX MEePEMEHHBIX TPU JIMHEHHBIX TOTIOJHUTEIBHBIX OTPAHUYCHUSX, HAJTaraéMbIX Ha
nepeMeHHBIE.

[lo Tumy pemaemMbix 3agad €ro METOJbI Pa3JeNsAlOTCd Ha YHUBEPCAIBHBIE U
cnenuanbHbie. C MOMOIIbIO YHUBEPCATBHBIX METOJOB MOTYT pELIAThCS JIIOObIE 3aJauyu
nuHeHoro nporpammupoBanus (3JII1).

@opMBI 3aNIMCH 3a1a4M JIMHEMHOTO TPOrPaMMUPOBAHUS.

OOweit 3amavell JMHEHMHOrO MPOTPAMMHPOBAHUS HA3bIBAIOT 3a/Jady HAaXOXKICHUS
MaKCUMyMa WJIM MUHUMYyMa JITHEMHOU (PyHKIINH:

max(mm)F =%" _c .x. 4.1
(min)F=3"_1€5%; (4.1)

IIpU OI'PaHUYCHUAX

S>oa..x .<b. (i=L...,m,) (4.2)

J=LyT T 1

n b (i=
ijlaijxj _bi(l = m1 +1,..., m2) 4.3)



n -
= aijxj Zbl. (@ =M, +1,..,m) (4.4)
x>0 G=Ln,) , (4.5)

J
rac:

Xi X, - HICKOMBIE BEITMYHMHBI, OITUMYM KOTOPBIX HEO0O0XO MO HaWTH,
¢;,a;,b,- K03PUUMENTLI, 3a1aHHbIE JEHCTBUTEIbHbIE YMCIIA, ONPEACIAIONINE YCIOBUS

MCTIOJIb30BaHUSI UICKOMBIX BETUYHH X;
(4.1) — ueneBast GyHKIUS;
(4.2) — (4.5) —orpaHuueHus;

1- MOPSAIKOBBIA HOMEpP OTPAHUYECHUS; j- HOMEDP MEPEMEHHOM; N- KOJIMYECTBO UCKOMBIX
IIEPEMEHHBIX ; M- KOJIMYECTBO OTPAaHUYECHUM;
x =(x;...; x,) - IJIaH 3a1a4U.

Ha npaktuke cucrtema ypaBHeHuil 4.1- 4.5 mpencraBisieTcss B BHIE MarTpul A U
BEKTOPOB KO3 (ULHEHTOB C U b, KOTOpbIe OyOyT paccMOTpeHbl HMXke. YUToObl 3amada
uMena pelieHue, cucrema e€ orpaHudeHudt (4.2 - 4.5) nomxHa OBITH COBMECTHOM. DTO
O3HA4aeT, YTO YHUCJIO YpPaBHEHUU 3TOM CUCTEMBbl M HE JOKHO OBITh OOJbIIE 4KcIa
Heu3BecTHbIX n. Ciydail m > n BooOmie HeBo3MOkeH. I[Ipy m= n cucrema umeer

x.20 (j=L...,n)
€MHCTBEHHOE PEIIeHHUEe, KOTOpoe OyAeT mpu onTUMaJIbHBIM. B 3TOM ciydae
npo0OsemMa BbIOOpa ONTUMATIBLHOTO PEIICHUS TePSET CMBICIL.

Ecim m <n , TO B 9TOM CJIiydac CUCTCMa BCKTOPOB A"Az""’A“ COACPIKHUT oazuc -

MaKCUMaJIbHYIO JIMHEHHO HE3aBUCHUMYIO MOJCUCTEMY BEKTOPOB, 4Yepe3 KOTOPYIO JIFOOOM
BEKTOP CHUCTEMBI MOXKET OBITh BBIpaKEH KakK e¢ JIMHeHHas koMmOuHarus. Kaxiaelii u3 HHUX
COCTOMT TOYHO M3 M BEKTOpoB. IlepeMeHHBbIE, COOTBETCTBYIOIME M BeKTOpaM 0a3uca,
Ha3bIBalOT Oa3ucHbIMU. OcCTallbHBIE N — M MEPEeMEHHBbIX OyayT CcBOOOJHBIMH. baszuc

Ap By Ay Ortomy 0a3zucy COOTBETCTBYIOT Oa3HMCHbIE

X X

m+29°*9

COCTaBJIAIOT IICPBLIC M BCKTOPOB

nepeMeHnbie *1° %2> Xm 3 cBOOOAHBIME OyIyT MEpEMEHHBIC Xm+>

Ecnu cBoOoAHbBIE IEpEMEHHBIEC IPUPABHATH HYJIO, @ 0a3UCHBIE IEPEMEHHBIE NIPU 3TOM
OpPUMYT HEOTPHLIATEIbHbIE 3HAYEHUS, TO MOJTYYEHHOE YAaCTHOE PEIIEHHE CUCTEMBI OyaAeT
Ha3bIBAaThCS OMOPHBIM pEUIEHUEM (TIJIAHOM).

HaxoxzaeHue ONTUMaIbHOIO 3HAYEHUS JIMHEHHOW (YHKUUMM C OTpaHUYCHUSMU
OCYUIECTBIISIETCS C MOMOIIBIO CUMILIEKC-MeToAa. OO01iast uaesi CUMILIEKCHOTO METo/ia

(MeTona MOCIENOBATENBHOIO YJIY4YINEHUS IUIAHA) IS PEUIeHHs 3aJadd JIMHEHHOIO
IPOrpaMMHUPOBAHMS COCTOUT B:

- HAXOXKJIEHUH HayaJIbHOTO OMOPHOTO IJIaHa;

- OIIpe/IeSICHUH MPU3HAKA ONTUMAIIBHOCTH OTIOPHOTO IJIaHA;

- IEPEXO0/IE€ K HE XYAILIEMY OITIOPHOMY IUIAHY.

Pemenne nooOHOM 3aa4l MOKHO OCYIIECTBUTH C MOMOIIBIO CIELUAIBHOIO MaKeTa
OPUKIAAHBIX TPOTPAMM.



4.2. luHaMU4YecKoe NporpaMMHpPOBaHHe

JlpyruM  METOJOM  MaTeMaTU4YecKOro MpPOrpaMMHPOBAaHUS  SIBISETCA  METOJ
JUHAMHAYECKOIO IPOrPaMMHUPOBAHMS. OTO MATEMaTHYECKUH METOJ PELICHUsS CIIOXKHBIX
3a/1a4 ONTHMM3ALMH, 3aKJIFOYAIOIINKACSI B  PA3ACICHUN MCCIEAYEMOTO IPOIECCa Ha HTalbl
(waru). DTambl MOTYT COOTBETCTBOBAaTb, HANpUMEpP, PA3JIMYHBIM IE€PUOJAaM BpPEMEHU
(YHKIMOHUPOBAHUSI CHCTEMBI, OTAEIbHBIM Y4acTKaM WM y3l1aM OOBEKTa, pa3INYHbIM
CTaAusIM TEXHOJIOTMYECKOrOo mpouecca W T.A. JId KaKIOro srama pelaercs 3aaada
onTuMu3anuu. Takum oOpa3oM, pelIeHuEe CII0XKHOW 3aJaud CBOAMTCA K PEUICHHIO pAla
00J1ee MPOCTHIX ONTUMM3AILMOHHBIX 33/1a4, B3aUMOCBS3aHHBIX APYT C APYTOM.

PaccMoTpum npumep Takoro mpouecca. Ilycts mnanupyercs A€STENbHOCTb I'PYIIIBI
[IEXOB IO MPOU3BOJICTBY KAKOH-THOO0 MPOAYKIMH CETbCKOXO3IUCTBEHHOTO MPEANPUSATHS Ha
N ner. 3pmech marom sBisgerca oauH roa. B Hagase 1-ro roga Ha pa3BUTHE LIEXOB
BBIJICIISIFOTCSL CPEJICTBA, KOTOPBIE JOJKHBI OBITh KakK-TO PAacHpEleNIeHbl MEXIy HuUMU. B
npolecce Ux (YHKIIMOHUPOBAHUS BBIJCICHHBIE CPEACTBA YACTUYHO pacxoayroTcs. Kaxapiii
[E€X 3a TOJ NPUHOCUT HEKOTOPBIN JOXO/, 3aBUCSIINN OT BIOKEHHBIX CPEACTB. B Hauane rona
UMEIOIKECA CPENCTBA MOTYT IMEPEpacHpeneiaTbcss MEXAYy LEeXaMH- KaXJIOMy H3 HHX
BBIJIENSACTCA Kakasg-TO 1oy cpeAacTB. CTaBUTCA BONPOC: KAK B HAyale KaKIOro roja
pacnpenensiTh UMEIOLIUECS CPEJCTBA MEKIY LIeXaMU, YTOObI UX CYMMAapHBIN J0X01 3a N JieT
OBLT MaKCUMAJIbHBIM?

[lepen Hamu TUNHWYHAS 3a7ada JUHAMHUYECKOTO IPOTPAMMHUPOBAHUSA, B KOTOPOM
paccMaTpuBaeTcsl yHpasisieMblil npoiece — (pyHKIHOHUPOBAHUE TPYIIIBI 1IEXOB (y4acTKOB,
npeAnpuaTHii). YrpapieHrue MpoIeccOM COCTOUT B pacnpeieieHUH (M nepepacnpeaesieHI! )
CPEACTB. YMPABISIIOIIAM BO3JIECUCTBUEM SBISETCS BBIACICHUE ONPENCIIEHHBIX CPEICTB
KaKJIOMY M3 LIEXOB B HaYaje roja.

VYnpagsistolee BO3ACHCTBUE HA KAXAOM IIare J0JKHO BBIOMPATHCS ¢ YUETOM BCEX €ro
MOCJIEACTBUIM B OyayrieM. YTpaBJsOIIee BO3ICUCTBUE JOJKHO OBITh JATbHOBHUIHBIM, C
y4eToM TmepcrneKkTuBbl. HeT cmbicia BeIOMpaTh Ha paccMaTpUBaeMOM IIare HawIydIle
yIPaBJICHUE, €CIIM B JAIBHEUIIIEM 3TO IOMEIIAET IOJIYYUTh HAWIYUYIIUE PE3yJIbTaThl APYIUX
1aroB. YTIpaBisoIlee BO3ICHCTBUE HAa KKOM IlIare HaJ0 BHIOMPATH “‘C 3ariisiibIBa-HUEM B
Oynymiee”, nHaYe BO3MOYKHBI CEPhE3HBIE ONMTUOKH.

JIeCTBUTENBHO, NMPEAIOI0XKUM, YTO B PACCMOTPEHHOW IpyIIE MPEINPUATANR OJHHU
3aHATHI IPOU3BOJCTBOM 3€pHA, a Apyrue - Msca. [Ipuuem nensro sBisgercs nomyyeHue 3a N
J€T MaKCUMaIbHOIO 00bEMa BBIITYCKa MsICa 3a CUET NPOU3BOJACTBA 3€pHA, UIYIIEr0 Ha KOPM
CKOTY.

[IycTh MIaHUPYIOTCS KAUTAJIOBIOXKEHUS Ha TIEpBbIM roj. Mcxonst u3 y3Kux HHTEPECOB
JAHHOTO 1ara (roja), Mbl JOJKHBI ObUTH OBl BCE CPENICTBA BIOKUThH B IIPOU3BOJCTBO Msica U
NOOHUTHCS K KOHILy rojia MakCMMaJbHOTO €ro o0bema npowusBojacTBa. Ho mpaBuibHBIM 11
Oyner Takoe pewmeHue B nenoM? OdueBuaHo, HeT. Mmes B Buay Oyayuiee, HEOOXOAMMO
BBIJIEJINTH KaKyl0-TO JOJIIO JONOJIHUTENBHBIX CPEICTB M HA NMPOU3BOACTBO 3epHA. [Ipu a3Tom
o0beM Msica 3a NEpBBIM TOJ, €CTECTBEHHO, CHU3UTCA, 3aTO OyAyT CO3JaHbl YCIOBHS,
NIO3BOJISIIOIME YBEINYMBATH €r0 MMPOU3BOJICTBO B NOCIIEAYIOIINE TOBI.

B ¢dopmanbHON mOCTaHOBKE 3a34a4 METOAOM JMHAMUYECKOTO MPOrpaMMUPOBAHUS
IpUMEM clielytonue 0003HaYeHUs:



N — 4uci0 1Iaros;
X, = (X, Xy 5ees X, ) — BEKTOP, ONMUCHIBAIONIUN COCTOSIHUE CUCTEMBI Ha k-M Il1are;

X,— Ha4daJIbHOC COCTOsHME, T. €. CIOCTOSHUC HA 1-Mm mrare,
X, — KOHEYHOC COCTOSIHUE, T. €. JOCTOSIHUE Ha IOCIICAHEM IIare,

Kxoe — 00J1aCTh OMYCTUMBIX COCTOSIHMI Ha k-oM 11are
i =, Uy U, )— BEKTOP  YINPABISIOWIETO  BO3JEHCTBHS HAa  k-OM  IIare,

00ecTIeYnBaOIINI MTEPEX0/] CUCTEMbI U3 COCTOSIHUSA Xk-1 B COCTOSIHUE Xi;
Uk — o0nacTh TOMyCTUMBIX YIIPABIISIIOIIUX BO3ICUCTBUI HA k-OM IIare;
Wi — BelTMurHa BBIMTPHIIIA, TOTYYEHHOTO B PE3yIbTaTe peaau3aiuu k-ro mara;
S — oOmuii BRIUTPHIII 32 N 111aros;
it = (i, ,ily..,ily)— BEKTOp ONTHUMAIbHOW CTPATErMU YIIPABJICHHUS WIM ONTUMAIbHOE

YIIPABJISAIOLIEE BO3ACUCTBUE 3a N 1Iaros;
Sk+1(X¥,) — MakCUMaIbHBIA BBIUTPHINI, TOJTy4aeMbld MPU TMEPEexXoAe U3 JHO0To

COCTOSIHUSL X, B KOHCYHOC COCTOSHHC X, IIpH ONTUMAaIbHOU CTparerun yIpaBJICHUA

HayuHag ¢ (k+1)-ro mara;
Si(X,) — MakCUMaJIbHBINA BBIUTPHIII, MOJIyYaeMbIii 32 N 1IaroB Mpu Mepexojie CUCTEMBI

W3 HAYAJIBHOTO COCTOSHUS X, B KOHEYHOE X, TPH peaTu3aliy ONTUMAJIBHOW CTpaTeruu
ynpasienus u . OdeBuaHo, 4yT0 S = Si(X,), €ciau X, —hUKCUPOBAHO.

MGTOII JUHAMHUYCCKOI'O IIPpOrpaMMHUpPOBAHHA OIIMPACTCA Ha YCIOBHUC OTCYTCTBHA
HOCJ'ICI[CﬁCTBPIH H YCIIOBUC aJAUTHNBHOCTHU HGHCBOﬁ (1)YHKI.IHH

N
S= ZVVk(fk—lsﬁk)'
k=1

Ycnosue omcymemesus nocneoeticmsus. CoctositHue x,, B KOTOpoe Mepernia
cuctema 3a ofauH k-ii miar, 3aBUCUT OT COCTOSIHUS X, , U BbiOpaHHoro YB #, u He
3aBHCHUT OT TOTO, KAKUM 00pa3oM CHCTeMa MPHUIIIa B COCTOSHUE X, ,, TO €CTh

X, = f_k (Xe15)-
AHaOTHYHO BETWYMHA BHIUTPHINIA W) 3aBUCHUT OT COCTOSIHHS X, , U BBIOPAaHHOTO
YIIPABJISIOLIErO BO3IEUCTBUSA i, , TO €CTh

w,=w, (fk—l Uy ).

u—

OnruMaabHOM CTpaTeruei ynpasiieHus ¥ Ha3bIBAETCS COBOKYIHOCTH YIIPABJISIOIIUX
possieifcTBuit 41 M2ty u = ,uy,..,y)

, TO CCTb , B PC3YIBTATC pCain3allii KOTOPBIX

cucTeMa 3a N II1aroB MepexouT U3 HAYATbHOTO COCTOSHHUA " ° B KOHEYHOE 'V ¥ NPH TOM
OOIIMI BBIUTPHIIIT S MPUHUMAET HauOOJbIIee 3HaYCHUE.

[IpuHIMIT ONTUMATIBEHOTO YIIPABICHHUS TJIACUT:

KakoBo Obl HH OBUIO JOMYCTUMOE COCTOSIHHE CHCTEMBI ! X nepe O4epeHbIM i-

o el
M Imarom, Haao BBI6paTB AOITYyCTUMOC YIIPABIIAIOMICS BO3ACUCTBHC “i U’ Ha 3TOM HIarce Tak,



9TOOBI BRIATPHIIT Wi Ha i-M IIare IUTFOC ONTHMAJIBHBIN BBIUTPHIIT HA BCEX TOCIEAYOIINX
marax ObIT MAKCUMAaJIbHBIM.

B kauectBe mpuMepa IMOCTAHOBKM 33Ja4M ONTUMAIBHOTO YHOPABICHUS MPOIOTIKAM
paccMOTpEHHE 3a/1auM yIIpaBlieHUs] (PMHAHCUPOBAHUEM TPYIIIbI 1IEXOB npennpuarus. [lyctsb

B HayaJie i-ro roja rpyrmie IeXOB I, 115, T

Uy Uy, g

BBIACIIAIOTCA COOTBCTCTBCHHO CpPCACTBA:

»Uni: COBOKYITHOCTD 3THX 3HAYEHHMH MOJKHO CUMTAaTh YIPABJIECHHEM HA i-M IIare, TO

ecty % = (it tn) - Yipapnenne ¥ mpomeccoM B LENOM  MPEACTABIAET  coBoid

COBOKYITHOCTb BCEX IIATOBBIX YIPABIEHUU, TO €CTh u# = (iU, ... i) -

VYnpaenenue MOXKET OBITh  XOPOIIMM WM  IUIOXUM, O(PQPEKTUBHBIM WU
Hea(DeKTUBHBIM. D(P(HEKTUBHOCTH YNIPABIECHU # OLICHUBAETCs mokasareneM S. Bo3Hukaer
BOIIPOC: Kak BHIOpaTh IIaroBble YNPABICHUS u,,u,,..., i, , YTOOBl BeIUYnuHa S oOpaTuiach B

MaKCUMyM?
OnruManabHOE yIpaBIEHHE # MHOTOMIATOBBIM MPOIIECCOM COCTOMT M3 COBOKYITHOCTH

ONTUMAIBHBIX IIArOBBIX YIPAaBJICHUM: TR (TR TR T

Takum 00paszom, mepes HAMU CTOUT 3aj1a4a; ONPEACIUTh ONTUMAIBLHOE YIIPABICHUE Ha
kaxaom mare i, (i=1,2,...N), a 3Ha4UT, ¥ ONTHMAILHOE YIIPABICHUE BCEM MPOIECCOM il .

[Inanupyst MHOTOIIArOBBIM  MpoOIECC, HEOOXOAMMO BBIOMpPATh  YIPaBIISIOIIEE
BO3JICHICTBHE HA KaXXIOM IIare ¢ y4eToM ero OyIyluX MOCIEACTBUI Ha €llle MPeaCTOsSIUX
marax. OJTHaKo U3 3TOTrO MpaBHJIa €CTh UCKIIOUYeHHE. Cpeay BCexX AroB CyIIECTBYET OJVH,
KOTOpPBIA MOKET IUIaHMpOBaThCcs 0e3 "3arnsabiBaHus B Oyaymiee". DTO MOCHEOHUN miar -
MOCJI€ HEro IPYTHX IIaroB HET. DTOT 1Iar, EAMHCTBEHHBIN U3 BCEX, MOYKHO IJIAHUPOBATh TakK,
4TOOBl OH KaK TaKOBOW IMpHHEC HanOOJbIIy:0 BbIrody. CrjlaHMpOBaB ONTHUMAIbHO 3TOT
NOCJIEIHAN IIar, MOXXHO K HEMYy MpHUCTpauBaTh MNPEANOCICAHUM, K MpPEArnocieIHeMy -
NpEANpPEANOCICAHUN U T. 1.

[ToaTOMY IpolecC TMHAMHYECKOTO0 MPOrPaMMUpPOBAHUs Ha | -M 3Tamne pa3BopaurBaeTCs
OT KOHIIa K Ha4ajly, TO €CTh PaHbIIE BCEX IUIAHUPYETCs NmociaeaHuii, N-i mar.

Jlanee HyXHO cHelaTb BCE BO3MOXHBIE MPEANONOXKEHUS O TOM, YEM KOHYMJIICA
npeanocneanui, (N -1)- i1 mar, u Ui KaKI0ro M3 HUX HAWTH TaKoe YMpaBJEHUE, MpuU
KOTOPOM BBIMTPBIII (JI0XO/) Ha MOcieHeM I1are Obul Obl MakcuMasieH. PemuB a1y 3anady,
MBI HailIEeM YCJIOBHO ONTHUMAJbHOE yIpaBieHHEe Ha N-M Iare, T.e. yOpaBJI€HHE, KOTOPOE
Ha/10 NPUMEHUTB, eci (N - 1)- i mar 3akoHIMICS ONPEAEIEHHBIM 00pa3oM.

[Ipeanonoxum, 4To 3Ta NPOLEAYpPa BBIIOJIHEHA, TO €CTh ISl KaXI0r0 UCX01a
(N - 1)-ro miara ™Mbl 3HaeM YCIOBHO ONTUMAJbHOE YyIpapieHue Ha N-Mm 1mare u
COOTBETCTBYIOIIIMM €My YCIOBHO ONTHMAIbHBIA BBIMIPHINL. Temepb Mbl MOXKEM
ONTUMHU3UPOBATh yIpaBieHWe Ha npeanociaenHeM, (N - 1)- m mare. CpaemaeM Bce
BO3MO>KHBIE MPEJINOIOKEHUS 0 TOM, ueM KoHumicst (N - 2)-i mar, u Ui KaXJI0ro U3 3TUX
OpEeoNoKeHN HalaeM Takoe ympasieHue Ha (N - 1)-m mare, 4ToObl BBIMIPBIII 32
MoCJeIHNE JBa Iara (M3 KOTOPBIX IMOCIEIHMA YK€ ONTUMU3MPOBAH) ObLT MaKCHUMAaJeH.
Hanee ontumusupyercs ynpasienue Ha (N - 2)-m miare u T.J1.

TakuMm 00pazoM, Ha KaXJIOM IIare UIIETCS TaKoe YIpaBiIeHHE, KOTOpOe 00ecreynBaeT
ONTUMAIBHOE MNPOJOKEHUE MPOLECCa OTHOCUTENBHO JTOCTUTHYTOIO B JAHHBI MOMEHT
COCTOSIHUSL. DTOT NMPUHIUI BHIOOpA yHpPABIECHUS HA3BIBACTCS NMPUHYUNOM ONMUMATLHOCHIU.



Camo ympaBienue, obecreqnBaroiee ONTUMAIbHOE MPOJOHKEHNUE IPOIecca OTHOCUTENIBHO
3aIaHHOTO COCTOSIHUS, HA3bIBAETCS YCIOBHO ONTUMAJIBHOE YIIPABICHUE HA JAHHOM IIare.

Temnepp NpeaIonokKumM, 4TO yCIOBHO ONTUMAIBHOE YIIPABICHNE HA KaXXJOM IIare Ham
M3BECTHO: MBI 3HAEM, UTO JIeJIaTh AAJIbIlIE, B KAKOM Obl COCTOSIHUM HU ObUI MPOLIECC K HaYally
Kaxaoro mara. Torma Mbl MOXEM HAWTH YyXe He 'yclnoBHOE", a JIeMCTBUTEIBHO
ONTUMAJIBHOE YIIPABICHHUE HA KAXKIOM LIare.

JleicTBUTENBHO, TIyCTh HAM HM3BECTHO HAYyaJbHOE COCTOSIHME Ipouecca. Temnepp Mbl
yXK€ 3HaeM, 4YTO JejlaTh Ha NEPBOM IIare: Hag0 NPHUMEHUTH YCIOBHO ONTHMAJIBHOE
YIIPaBIIEHUE , HAWJIEHHOE VI MEPBOTO LIara U Ha4aJbHOTO COCTOSIHMSA. B pesynbrare 3T0ro0
YIIPaBJICHUs TOCIIE MEPBOTO IIara CUCTEMa IEPEUNET B APYroe COCTOSHMUE; HO IJIs 3TOTrO
COCTOSIHMSI MBI 3HAa€M YCJIOBHO ONTHUMAIbHOE yMpaBieHuWe U T. 1. Takum oOpazoM, Mbl
HalJIeM ONTUMAJIbHOE YIIPABICHHUE NPOLIECCOM, MPUBOIAIIECE K MAKCUMAIBHO BO3MOKHOMY
BBIUTPBIIY.

Takum oOpa3zom, B mpolecce ONTUMHU3ALMHU YMNPABICHUS METOJIOM JIMHAMUYECKOTO
MIPOTrPaMMHUPOBAHUS MHOTOIIATOBBII MPOLECC "MPOXOAUTCS" JBAXKIBL:

- TEpBBIA pa3 - OT KOHUA K Hadally, B pE3yJbTaT€ YEro HaXOAATCA YCIOBHO
ONTUMAIBHOE YNPABICHWE Ha KaXOM IIare U ONTUMAJbHBIN BHIMTPHIII (TOKE YCIOBHBIN)
Ha BCEX IIarax, Ha4MHas ¢ JAHHOTO U JO KOHIA ITPOLIECCa;

- BTOpPOM pa3 - OT HAayajla K KOHIy, B pPE3yJIbTaTe 4YE€ro HaxXxOIATCA ONTUMAIbHBIC
YIIPaBJIEHUs Ha BCEX HIarax Ipolecca.

[Ipouenypy DOCTPOEHHMS ONTUMAIBHOTO YIPABIECHHUS METOAOM JAWHAMHAYECKOTO
IIPOrPaMMHPOBAHUSI MOXHO TPEACTABUTH B IBE CTaguu: IPEABAPUTEIBHYIO H
OKOHYATEIbHYIO.

Ha npenBapurtenbHON CTaguu i1 KaXIO0T0 1Iara ONpeAeseTcs: yCIOBHO ONITUMAIBHOE
yIpPaBJIE€HUE , 3aBUCALIEE OT COCTOSIHUSA CUCTEMBI (JJOCTUTHYTOTO B Pe3yJIbTaTe MPeIblTyIInX
[IaroB), U YCJIOBHO ONTHUMAaJIbHBIA BBIMIPHIINI HAa BCEX OCTABIIMXCS IIarax, HauuHas C
JAHHOTO, TAKXKE 3aBUCAILNANA OT COCTOSHUSA.

Ha okxonuarenbHOW cTaguu ompezensiercss (0e3yclOBHOE) ONTUMAIbHOE YIpPaBlIeHUE
JUISL KQXKJIOTO 1ara.

MerogamMu JUMHAMHYECKOTO NPOTPAMMHUPOBAHMS  OCYIIECTBISAIOT  ONTHMM3ALIAIO
IUTAHUPOBAHUS BIIOKEHUSI CPEJICTB B IPOM3BOJICTBO, BHIOOP ONTUMAbHBIX MAapUIPYTOB,
3aJ1a4 ONTUMH3ALUN PEKUMOB pabOThI MAIIMH U 000PY10BAHMUSL.

4.3. CereBoe npeacTaBjIeHUE POLECCOB. 3aJa4ya 0 KpaTyallieM Iy TH

[TocranoBka 3agaun. [IycTh uMeeTcs HEKOTOpask CUCTEMA, KOTOpasi MOYKET HaXOJUTCS B
OJHOM M3 KOHEUYHBIX COCTOSIHHMU. llepexon u3 0MHOTO COCTOSIHUS B APYTO€ OCYIIECTBIACTCS
10 OTIPEJICIICHHOMY TIpaBUIILy 3a ompejieieHHoe Bpemsi. TpeOyeTcs u3 3aJaHHOTO HAaYaJIbHOTO
COCTOSIHUSA MEPEBECTH CUCTEMY B KEIIAEMOE COCTOSIHUE 32 MUHUMAJIBLHOE BPEMHL.

Jns HarmsiAHOCTH OyleM MHTEPNPETHPOBATH ATy 3a7ady Kak 3a7ady HaxOxXJACHUs
KpaT4yauiero nyTy B cetu. HekoTopelie cBeleHUs O CETEBOM MPEICTABIECHUU ITPOLECCOB.

Opuenmuposanuas cems COCTOUT U3 HEMYCTOTO KOHEYHOTO MHOKECTBA BEPIIMH V U
noaMHoxkecTBa X MHoxkecTBa V*V: XeV*V. DnemeHThl MHOXeCTBa X MPEIACTaBISIOT
coOoli yMOpSIOUYCHHBIE Tapbl BEPIIMH W HA3bIBAIOTCS Oyeamu ceTu. BepmumHbl cetu
HYMEPYIOTCS 4YHuCIaMH HartypaibHoro psiza 1, 2, ..., N. Hamuume B MHOxkecTBe X
YIOPSIIOYEHHOM Taphl (1, ) 03HAYaeT, YTO U3 BEPIIMHBI C HOMEPOM 1 UCXOJUT AyTra, KOTOpas



BXOJIUT B BEPIIMHY C HOMEPOM j.

Kaxxmoit myre (1, j) MOCTaBJICHO B COOTBETCTBHE HEKOTOPOE HEOTPHUIIATEILHOE YUCIIO tij,
KOTOpoe Oy/ieM UHTEPIPETUPOBATh KaK OuHy 0anHou Oyau. JIJinHa Ayru MOKET 0003Ha4YaTh
napameTp Kakoro-iv0o Impoiiecca, HapuMep CKOpOCTb, HHTEHCUBHOCTb, PACCTOSIHUE, MAcCy
U T.JI.

Ilymem Ha3bIBaeTCS KOHEYHAs IMOCJIEA0BATEILHOCTh BEpIIUH, 00o3Havaemas (1i, 12, ...,
1n) ¥ TaKasi, 4YTO U3 BEPUIUHBI 1x HCXOAUT JIyTa, KOTOPasi BXOJUT B BEPIIUHY ik+1, k=1, 2, ..., n-
1.

Jlnunoti nmymu Ha3pIBa€TCS CyMMa JJIMH BXOASIIMX B Hero Ayr. IlyTh, B KoTopom
HavyajgbHas U KOHEYHAs BEPIITMHA COBIIAJAIOT, T.€. 1k = in n>2, Ha3piBaeTcs yuriom. CeThb, HE
CoJieprKalliasi IUKIIOB, HA3bIBAETCS ayuKIuieckol. BeplmHbl aUKINYEeCKON e HyMEpPYIOT
TaK, 4To0bI 1< ].

PaccMoTpum  anukinumyeckyro cerb, puc.4.l., umeronryro 10 BepmmH. BepiumHbl
U300pakeHbl B BHUJIE KPYXKKOB, a Qyrd 0OO3HAU€Hbl CTpeiakaMu. Bosie kaxmou cTpenku
yKa3blBaeTcd JUIMHA JaHHOW Ayru. lIpocMarpuBas JaHHYIO CE€Tb, MOKHO BBIIETUTh
KpaTyailiui NyTh W3 BEPIIMHBI | B KOHE4YHYyIO BepminHy 8. OngHako ecnu Obl CeTh
cojiepxaia JOCTaTOYHO OOJIbIIOE KOJIUYECTBO BEPIIMH, TO, UCIOJIBb3Ys METOJ MPOCMOTpa,
CIpaBUTHCA € 3a/ayell ObLI0 Obl HEe MpocTo. PaccMOTpUM Ha JTaHHOM TPUMEpPE AITOPUTM
pelieHusi 3a7avyd,  OCHOBAaHHBIM Ha WACSIX JUHAMHYECKOTO MPOTrpaMMHUPOBAHUS, W
IPUTOIHOM TSl CETeH ¢ OOJIBIITUM YHCIIOM BEPIIIHH.

Haynem nckaTh onTUManbHbIM IyTh ¢ KOHIA. M3 BepmH 8 U 9 NBUKEHUE B BEPIINHY
10 onpeneneno ogHo3HayHO. [IpucBOMM yKa3aHHBIM BEPIIMHAM YHCIA, COOTBETCTBYIOIINE
JyiuHaM ayr, T.e. 13 u 18. W3 BepmmHbl 7 ucxonar 2 ayru: B BepluinHy 9 u Bepmuny 10.
[Tockonbky anuHa nytu tr10= 20, nmpucBanBaeMm BepuuHe 7 uyucino 20. M3 BepumuHbl 6
UCXOIAT 3 Jyrd, NpUYEeM ONTUMAJIbHBIM TIEpEeMEIIeHUEeM W3 BEPIIUHBI 6 sBIsSETCA
nepemetenue o ayre (6, 10), nmuua kotopoii paBHa 15. [IpunucsiBaem 3TO 4YUCIO BEPIIMHE
6. Ilpononmkas aHaJIOTMYHBIM 00pa3oM, MpHUAEM K BeplinHe 1, KoTopoi OyAeT mpUIUcaHo
yucio 32- AjinHa UCKOMOTO KpaT4aifiero nytu. CaMm Kpardyalividi myTh UIET MO0 BEPIIMHAM
1,2,4,6,8.

B o0mem Buje airoputM HaxOXIEHUS KpaTdyalllero ImyTH MOXET ObITh
chopMyIIUpOBaH B CIIEyIONEM Buie. byieM cuuTaTh, 4TO ClieyeT HalWTU KpaTdyallliui myTh
n3 BepmuHbl 1 B BepmmnHy N.

[Iar 1. ITonmoxutk ®; = 0 u 1= N-1, rae N 4uciIO BEepIIUH JaHHON CETH.

Mar 2. [Monoxute ®; = min( tij + ®; ), 716 MUHUMYM BBIYUCIISIETCS JUJIS BCEX 1> ], JUIS
KOTOpBIX CylllecTByeT ayra (i, j). 3alOMHUThH MyTh, HA KOTOPOM peau3yeTcs yKa3aHHBIM
MUHUMYM. ECIM MUHUMYM JOCTHUraeTcs cpa3y Ha HECKOIBKUX IMYTIX, TO MOYXHO 3alIOMHUTH
100011 U3 HUX.




Puc.4.1. Auuknuyeckas 1enb npoiecca.

[ar 3. ecnu 1 = 1, TO BbIUKMCIEHUS 3aKOHYEHBI. B MPOTUBHOM clydyae YMEHBIINUTH 1 Ha
€MHUILYy U BEpHYThCS K 1Iary 2.

C noMomprHO  METoAa  JMHAMHMYECKOTO  NPOTPAMMHUPOBAHUS  HCCIEAYIOT
MPOU3BOACTBEHHBIE  NPOLIECCHI, PAa3BUTHE  NPOU3ZBOJACTB, CTAPEHHUE TEXHUKU U
OMOJIOTUYECKUX OOBEKTOB, T.€. T€ IMPOLECCHl, € BO BPEMEHH HEOOXOAMMO MPOUTU psf
ATaNoB Pa3BUTHA U IPUUTH K KOHEYHOMY PE3YJIbTATY.

5.1. IMuTaunoHHoe MOAeJIMPOBAHUE U €r0 ITAMBI

XOTS KJIAaCCHMYECKHE aHaJUTHYECKUEe METOAbl U METOAbl MaTeMaTH4eCKOro
MPOrPAMMUPOBAHUS SIBJISIIOTCSI MOIIHBIM CPEICTBOM MOJICIMPOBAHUS, YHCIO PEATbHBIX
3a7a4, KOTOPbIE MOXXHO CGOpPMYyIHUPOBAaTh TaK, 4YTOOBI HE BO3HUKAJIO MPOTUBOPEUUN
NPEANOI0XKEHUSIM, JIEKAIIMM B OCHOBE 3TUX METOOB, CPAaBHUTEIILHO HEBENHUKO. Pa3BuTne
BBIYUCIIUTEIbHOW TEXHUKU TMOPOJMUIO HOBOE HANpPaBICHUE B HCCIEAOBAHUU CIIOMKHBIX
MIPOLIECCOB - UMHUTALIMOHHOE MOJIEIUPOBAHHUE.

HUmumayuonnoe mooenuposanue — 3TO pa3pabOTKa U BBIIIOJIHEHUE HA KOMIIBIOTEpE
MIPOTPAMMHOM CUCTEMBI, OTPAKAIOIIEH CTPYKTYpY M (PYHKIMOHHUPOBAHHUE MOJAEIHUPYEMOTO
00bEKTa UK SIBJICHUS BO BPEMEHHU.

Takyro MOporpaMMHYIO CHUCTEMY Ha3bIBAIOT UMUMAYUOHHOU MOOenbio O0BbEKTa WU
aBieHUs. VIMUTALlMOHHBIE MOJENIH, SBISIOMMECS OCOOBIM KJIAaCCOM MaTeMaTUYeCKHX
MojeNel, MPUHIMIHAIBHO OTIMYAIOTCS OT AHATIUTUYECKHX TEeM, YTO KOMIIBIOTEp B HX
peanu3aluy UrparoT MIABHYI0 POib. MOXKHO CYNTATh UMHUTAIIMOHHYIO MOJIENb YIPOIIICHHBIM
MoA00MEM pealbHOM CUCTEMBI, TUOO CYIIECTBYIONIEH, TMOO TOW, KOTOPYIO Mpeanoiaraercs
co3narh. MMuTanmoHHass MOJENb OOBIYHO MPEICTABISAETCS KOMIIBIOTEPHOW MPOTrPaMMOiA.
[Ipo1ecc BBIMOIHEHUSI MPOTPAMMBbI- IPOLIECC UMUTALIMKM TIOBEJICHUSI UCXOAHOU CHCTEMBI BO
BpPEMEHU.

Nnes wmeroga WMUTALMOHHOTO MOJEIUPOBAHUS COCTOMUT B TOM, YTO BMECTO
AHANUMUYECKO20 ONUCAHUS B83AUMOCBA3EU MeHCOy 6X00aMU, COCMOSHUAMU U BbIXO0AMU
CMpOsIM AN20pUmMM, 0mooOPANCArOUWULl HOC1e008aMeNbHOCb PA38UMUS NPOYECCO8 GHYMpU
uccnedyemoeo obvekma, a samem "npoucpwviearom” nosedeHue ooveKma Ha KomMnvromepe.

HUmumayuonnas cucmema - COBOKYIIHOCTb MOJENIH, HWMUTHPYIOLIEH H3ydaeMoe
SBJICHHE, W CUCTEM BHELIHErO U BHYTPEHHETO 00ECIIEYEHUSI.
Hmumayuonnas  moodens -  BBIUUCIHUTENbHAs — MpoIenypa, (OpMaTH30BaHHO

OMMCHIBAIONIAs M3y4YyaeMblii 0OBEKT U UMUTHUPYIONIAsl €ro nopefaeHue. JJjisi UMUTAMOHHOTO
MOJICTUPOBAaHUS  XapaKTepHa HMMUTALMS  DJIEMEHTApHBIX  SIBJICHUM, COCTaBIISIOIINX
UCCIEAYEMBbI TIPOLIECC, C COXPAHEHUEM MX JIOTUYECKON CTPYKTYpBHI, MOCIEA0BATEIbHOCTH
NPOTEKaHUsI BO BPEMEHH, XapakTepa M cOCTaBa MHQPOpPMAlUM O COCTOSHHUAX IpoIlecca.
Mogens 1o cBoelt hopme SBIISIETCS ANITOPUTMHUYECKON (JIOTUKO-MAaTeMaTHYECKOM ).

[Topsilok MNOCTPOEHMS MMHUTALMOHHOM MOJEIM M €€ HWCCIEAOBaHHUS B IIEJIOM
COOTBETCTBYET CXEME MOCTPOCHUS W HCCIeNoBaHUs Apyrux mojnened. OmHako crnenuduka
MMUTAIMOHHOTO MOJICTTUPOBAHUSI MOKET MPUBOAUTH K Py OCOOEHHOCTEN BBITIOJHEHUS TEX
WJIA UHBIX 3TAIoB.

5.2. IlonsiTHe MOEIMPYIOLIET0 AJTOPUTMA MpoIecca



JIJ1s1 *MUTAIIMOHHOTO MOJIEIMPOBaHus npouecca Ha DBM Heob6xoauMo npeodpazoBaTh
€ro MaTeMaTH4eCcKyl0 MOJIENb B CHELUAIbHBINA MOOeIUpyowull aneopumm, B COOTBETCTBUU C
KOTOpPbIM B  KOMIIbIOTEpE OyIeT BblpadaTbiBaTbCsi HMH(POpPMAIMs, ONUCHIBAIOLIAS
AJIEMEHTAPHBIE SIBIICHUS UCCIIETYEMOTO MIPOLIECCA C YYETOM HX CBA3EM M B3aMMHBIX BIUSHHUU
(puc.5.1).

[leHTpanbHbIM  3BEHOM  MOJICIIUPYIOIIETO  aIrOpUTMa  SIBISIETCS  COOCTBEHHO
UMUTAIMOHHAs MoJienb — (opManu3oBaHHas cxeMa mpoiiecca. OHa IpeacTaBiseT co0oit
dbopManbHOE OnUCcaHue NpoIeaypbl GYHKITMOHUPOBAHUS 00BEKTA B UCCIIEIYEMON Omepaiiuu
Y TIO3BOJIAET AJIs JIFOOBIX 33[]aBa€MbIX 3HAUEHHUN BXOJHBIX (PaKTOPOB MOJENH (IepeMEHHBIX
— X, JIETEPMUHUPOBAHHBIX —Aa, CIyYalHBIX — Yy) MPOCUHUTATh COOTBETCTBYIOILIHE UM
YHCJIOBBIE 3HAUEHUS BBIXOJHBIX XapaKTepUCTUK W. OcCTalbHbIE 3J1eMEHTBI Mojienu (puc. 5.1)
MPEICTaBISAIOT COOO0M BHEIITHEE MaTeMaTHYeckoe o0ecreueHne nporecca UMUTALIKH.

Monenu BXxo10B 00ecnieunBaroT 3alaHUE TE€X WU UHBIX 3HAYEHUN BXOAHBIX (PaKTOPOB.

CraTnueckre MOJENM JACTEPMUHUPOBAHHBIX BXOJOB - 3TO MAaCCHUBbl 3HAYEHUU
KOHCTaHT, COOTBETCTBYIOIINX ONpEAETEHHBIM (DaKTOpaM MOICIH.

Jlunamuueckue  MOJEIM  BXOJOB  OOECIEUMBAIOT  W3MEHEHUE  3HAYCHUM
JE€TEPMUHUPOBAHHBIX (DAKTOPOB BO BPEMEHHU I10 U3BECTHOMY 3aKOHY a(t).

Mogenn ciaydalHbIX BXOJOB (F€HEpaTOpbl CIy4YaWHBIX YHUCENI) HMHUTHPYIOT
NOCTYIUIEHHE Ha BXOJlI H3Y4aeMOro OOBEKTa CIly4alHbIX BO3JEHCTBUH C 3aJaHHBIMU
3aKOHaMHM pacnpeneseHus p. (y).

JluHaMHu4yecKkre MOJIENN CIy4alHbIX BXOJIOB YUUTBIBAIOT, YTO 3aKOHBI pacIpeiesICHUs
CIIy4ailHbIX BEJIMYMH SIBISIFOTCS (QYHKIUSMH BPEMEHH, T.€. JUIsl KaKJ0TO MepHo/ia BpEMEHU
nubo (opma, 1ubO0 XapaKTEpUCTUKA 3aKOHA paclpeesieHus (HampuMep, MaTeMaTU4YecKoe
O’KHMJIaHHE, AUCTIEPCHS U T.]1.) OyAyT CBOUMH.

Moaens cayYaiHbIX

BXO0,0B

¥ UMKn no ¥

¥

Mopenn PopHMANNOBAHHAA CHeMa
DeTepMHHME I Monens BbiXoLa
a npousceca
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|

¥

X Lukn no x

——a=] Mogent 0OPATHON CEASH |maf
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ONTHMANBHOCTH Ey

Puc. 5.1. CtpykTypa MOAEIUPYIOIIETO aIrOpUTMA ISl ONTUMU3ALMOHHON MOJIENH CO
CIly4yallHbIMU (haKTOpamu.

B cBs3u ¢ Tem 4TO pe3ynbTar, MONYYEHHBIH MpPU BOCIPOU3BENECHUU €IUHCTBEHHOM
peanu3anuy, W3-3a HaJIWUUWAAg CIy4ailHBIX (aKTOpOB HE MOXKET XapaKTepU30BaTh
UCCIIelyeMbI TpOLIeCC B LEJIOM, NPUXOAUTCS AaHAIM3UPOBATH OOJBIIOE YUCIO TaKUX
peanu3anMii, Tak KaK TOJBKO TOrJa MO 3aKOHY OOJBIIMX YHCEN IOJy4yaeMble OIICHKH
MPUOOPETAIOT CTATUCTUYECKYIO YCTOWYMBOCTH M MOTYT OBITh C ONPEAEIEHHON TOYHOCTBHIO
NPHUHSTHI 32 OLIEHKH NCKOMBIX BETHUYHH.

Mopnens BbIxOJa 00€CleYMBACT HAKOIUIEHHE, OOpabOTKy M aHaliu3 MOJIy4YeHHOIO
MHOYKECTBA CIIy4allHBIX Pe3yabTaToB. /|1 3TOTO C ee MOMOIbI0 OPraHU3yeTCs] MHOTO-



KpPaTHbIA TPOCYET 3HAYECHHM BBIXOJHBIX XAapaKTEPUCTUK NPU TOCTOSHHBIX 3HAYCHUSIX
GakTopoB a, X U Pa3IUYHBIX 3HAYEHUAX CIy4alHBIX (AKTOpPOB Yy (B COOTBETCTBUHU C
3aJIaHHBIMU 3aKOHAMH pacrpeneseHus) - “Oukia no y’. B cBsi3u ¢ 3TUM MOJenb BbIXOJa
BKJIIOYAET NPOrpaMMbl TAaKTUYECKOTO NJIAHUPOBAHUA IKCHNEpUMEHma Ha KOMIBIOTEpE —
ompeneneHrue crnoco0a TPOBENCHUS] KaXJAOW CEepUil MPOrOHOB, COOTBETCTBYIOIICH
KOHKPETHBIM 3HaueHUsIM a U X. Kpome Toro, Mmojenb pemnaeT 3agaqy 00paOoTKu CIydalHbIX
3HAUYEHUH BBIXOJIHBIX XapaKTEPUCTUK, B PE3yIbTATE KOTOPOM OHU "OUUIIAIOTCS" OT BIUSHUS
CllydalHbIX (DaKTOPOB U MOCTYMHAIOT Ha BXOJ MOJIEIH OOpaTHOM CBSI3U, T.€. MOJIEIb BBIXO/AA
peanu3yeT CBEICHUE CTOXACTUYECKOM 3a7a4M K IETEPMUHUPOBAHHON METOJIOM "OCpETHEHUS
IO pe3yJbTary".

Mogenb oOpaTHO# CBsI3W TO3BOJSET HAa OCHOBE aHAIM3a TOJYyYaeMbIX PE3yJIbTaTOB
MOJENMPOBAaHUSI M3MEHSATh 3HAYEHUS TEPEMEHHBIX YNpaBleHUs, peanusys QYHKIHUIO
CTPATETUYECKOTr0 MJIAHUPOBAHUSI UMUTAIIMOHHOTO SKCIIEPUMEHTA.

[Ipy MCronp30BaHUN METONOB Meopuu ONMUMAIbHO20 NIAHUPOBAHUS IKCHEPUMEHMA
OoNHOM W3 GYHKUMA Mojenu oOpaTHOM CBSI3M SBJISIETCS MPEACTaBICHUE pE3yJIbTaTOB
MOJICTTUPOBAHUS B aHATMTUICCKOM BHUJIE - OTIPEIeTICHNE YpaBHEHUN (PYHKITUN OTKIIHKA.

[Ipy onTumuU3anMM MOJENIb BBIXOJA BBIYMCISET HAa OCHOBE 3HAYEHUM BBIXOJHBIX
XapakTEePUCTUK W 3HadeHue 1eneBod ¢yHkuuid E(w) W ¢ MOMOIIBbIO TOTO WM HHOTO
YUCIICHHOTO METOJa ONTHUMHU3ALMU HM3MEHSAECT 3HAYCHUS IEPEMEHHBIX YMIPABICHUS IS
BbIOOpA 3HAYEHUH, HAWITYUIIINX C TOYKH 3PEHUS 1IEIeBOM (PYHKITUH.

NMuTanimoHHOE MOJEIUPOBAHUE MMEET CYLIECTBEHHBIC MPEUMYIIECTBA IMEpPE]
AHATUTUYECKUM B TEX CIy4dasix, KOrJa:

- OTHOILLICHHS MEPEMEHHBIX B MOJICJIM HEJIMHENHBI U MO3TOMY aHAJUTUYECKUE MOJIEIIN
HEBO3MOHO WJIU TPYAHO MOCTPOUTH;

- MOZENb COJEPKUT CTOXACTUYECKUE PIIEMEHTHI;

- Il TIOHMMAaHHS TIOBEJICHUS CHUCTEMBbl TpeOyeTcss BHU3yalu3alus JUHAMUKA
MPOUCXOIAIINX B HUX MIPOIECCOB;

- MOJZIETb COJACPKUT MHOTO MapauieIbHO (DYHKIIMOHUPYIOMIMX B3aWMO/ICHCTBYIOIINX
3JIEMEHTOB.

5.3. DJieMeHTBbI TEOPHMH MACCOBOI0 00CIyKMBAHUSA

Bo MHOTHMX 00macTaxX MpakTUYEeCKOW IEATEIBHOCTH YeJIOBEKa MBI CTAJKHBaEeMCS C
HEOOXO0IMMOCTBIO TIPEOBIBAHHUS B COCTOSIHUU odicudanusi. 110J00OHBIC CHTyaIlii BO3HHUKAIOT
NpHu OKHUJIAHWUHU: B OUepelsx- B OMICTHBIX KaccaX, Ha B3JIET WIH IMOCAJKy- CaMOJIETOB B
a’pornopTax, Ha TeJle(OHHBIX CTAHIUSAX - OCBOOOXKIEHHS JIMHUU a0OHEHTa, B PEMOHTHBIX
1exax- Ipy cJade B PEMOHT MaIllMH, CTAHKOB M 00OPYJIOBaHUs, Ha CKJIaJaxX M 3JIeBaTOpax-
Npu  pasrpy3ke WK MOTPy3Ke TPAHCIIOPTHBIX CPEICTB M T.1. BO BceX MepeuncIeHHBIX
Cllydasx MMEEM JIeJIO C MacCOBOCTBbIO M 0OCiyX)uBaHHEM. M3ydeHHMEM TakuX CHUTyaluil
3aHUMAETCS MeopUsi MACCOB020 0OCLYIHCUBAHUS.

Teopus maccosoeo obOcayxcusanus OMHMPACTCS HAa  TEOPHIO  BEPOSTHOCTEH U
MaTEeMaTHYECKYI0 CTAaTUCTHKY. B OCHOBY TEOpHMH MacCOBOTO OOCTY)KHBAaHHUS TOJIO0KEHBI
pabotel narckoro yueHoro A.K. Dpnanra (1978-1928). OnHuUM U3 OCHOBHBIX €€ TMOHSTHIA
ABIISIETCST mpebogsanue Ha obcayxcusanue. B o0meMm ciayudae mMoa mpebosanuem Ha
obcnydcusanue OOBIYHO TIOHUMAIOT 3aNpPOC HA YOOBIemBOpeHUue HeKOmMopou nompebHocmu,



HampHuMep, pasroBop ¢ aboHEHTOM MO TenedoHy, 3aKa3 aBTOTPAHCIIOPTA AJsl TMEPEBO3KU
yposKasl ¢ IoJis, HOKyIKa Ouiiera, Moly4yeHrue MaTepraioB Ha CKIIAJIE.

Jlns ynoBneTBOpeHHs] TPeOOBAaHUN HEOOXOAMMA cucmema MAacco8020 0OCAYHCUBAHUS
(CMO). Bcsikas CMO mnpenHa3HadyeHa jis OOCHY»KHMBaHUSI KaKOrO-TO IOTOKa 3asiBOK,
NOCTYNAIOUIMX B KAaKUE-TO CIy4yallHble MOMEHThl BpemeHH.  OOcnmyXuWBaHUE 3asBOK
MPOAOJIKAETCA KaKoe-TO CiydailHOe BpeMs, IMOocie 4ero kKaHai ocBobOoxkmaaercas u CMO
rOTOBa K MPUEMY CIIEYIOIEH 3asBKH.

Crny4aifHblil XapakTep MOTOKa 3asBOK M BPEMEHU 00CTyKHUBaHUS MPUBOJIUT K TOMY, YTO
B Kakue-TO mepuoabl BpeMeHu Ha Bxoje CMO ckammmBaeTcs M3IHUINHE OOJBIIOE YHCIO
3assBOK (OHU JMOO CTAHOBATCA B odepenp, 6o mokunaror CMO He o0CIy>KeHHBIMH); B
npyrue ke nepruoasl CMO Oyner paboTath ¢ HEOTPY3KOM WM BOOOIIE TPOCTAUBATD.

CpenctBa, oOcmyxuBaroiiue TpeooBanus B CMO, Ha3bIBAIOTCS 00CTYHCUBAIOUUMU
ycmpotcmeamuy, WU Kauaiamu oocayxcusanus. Hampumep, K HUM OTHOCATCS KaHAJbI
Tene(OHHOU CBS3H, JTOPOTH, MacTepa-peMOHTHUKH, OWJIETHbIE KAaCCHUPBI, MOTrPY304YHO-
pasrpy304Hble TOYKH Ha 0a3ax u ckinagax. OcHoBHbIMU 35ieMeHTaMu CMO sBIsIIOTCS:

- 8X00AUWULL NOMOK MPebo8aHUl,

- ouepedb mpebosanuil,

- obcnydcusaroujue yecmpoucmea (Kanavl);

- BLIXOO0AWUL NOMOK MPeOOBAHULL.

Cucrema 00CIIyKMBaHUs CYUTAECTCS 3aJaHHOM, €CIIU U3BECTHBI:

- TOTOK TpeOOBaHUM (JIeTadu, NOCTyMaKIKUe Ha 00pabOTKy, TPAHCIIOPTHBIE CPEACTBA
Ha pasrpy3Ky, aBTOMOOWJIM Ha 3ampaBKy M T.J.) W €ro XapakTep paclpeaencHus,
MHTEHCUBHOCTB;

- MHOXECTBO OOCHYKMBAIOUIUX €IUHUI- MNpUOOpPOB, 0OOpYyIOBaHUSA (CTAHKH,
pa3rpy304yHbIe yCTPOUCTBA, aBTOMOOWIIH, 3aIIPABOYHBIE KOJIOHKHU U T.1.);

- TUCIUIUIMHA OYEpe/iu.

[Iporiecc padotrer CMO mnpencrapisier coO0oi ciiydallHbIM MpolecC ¢ JAUCKPETHBIMU
COCTOSTHUSIMU U HENPEpBIBHBIM BpeMeHeM; cocTtosiHue CMO MeHseTcss CKaYKOM B MOMEHTBI
MOSIBJICHUSI KaKWX-TO COOBITUHA (WM TPUXOAAa HOBOM 3asBKM, WJIM OKOHYAHHS
o0cnmy>KMBaHUs1, WIM MOMEHTA, KOT/1a 3asiBKa, KOTOPOU HAJ0€NO KIaTh, MOKUIAET OUEPEb).

Henp pemennss CMO — MUHUMH3AIUs 3aTpaT, CBSA3aHHBIX C MPOCTOEM CUCTEMBI, U
3aTpaT, CBA3AHHBIX C OXUJaHWEM 3asBoK B ouepeau. CMO pemaercs onpeaeneHueM
ONTUMAIBHOTO  KOJMYECTBA  KaHAJOB WM  XapaKTEPUCTUK  IOTOKOB  3asBOK.

B Teopun CMO paccMaTpuBaroTCs TaKUE CIydad, KOIr/a IMOCTYIUIEHHWE TpeOOBaHUMI
OPOUCXOAUT Yepe3  ClydyailHble TPOMEXYTKM BpPEMEHH, a MPOJOJIKUTEIHHOCTD
oOciyKuBaHuUsl TpeOOBaHUIM HOCUT CITy4ailHbIN XapakTep.

OcHoBHO# 3amaueld Teopun CMO dBisieTcsl U3ydYeHHE pexuMa (PYyHKIHOHUPOBAHUS
OOCIyXKUBAIOLIEH CUCTEMbl W HCCJIEIOBAHUE SBJICHUIH, BO3HUKAIOIIUX B IPOLECCE
oociyxuBanusa. CMO kimaccupuuUpyrOTCs Ha pa3Hble TPYNIBI B 3aBUCUMOCTH OT COCTaBa,
BpeMEHH TMpeObIBaHWsS B OdYepedAr [0 Hadajga OOCIYy)XMBaHHS ¥ OT JUCIUIUTAHBI
o0cmy>XxuBaHUs TPEOOBAHMIA.

[To coctapy CMO 6bIBatoT 00HoKaHa bHble (C OAHUM OOCTYKUBAIOIIUM YCTPOMCTBOM)
U MHO2OKaHAIbHble (C OOJNBIIUM YHUCIOM TMapalIebHO PabOTarONIUX OO0CITYyKUBAIOIIUX
yCTpOICTB). MHOTOKaHaNbHBIE CUCTEMBI MOTYT COCTOSITh M3 OOCIIY>KMBAIOIUX YCTPOMCTB
KaK OJMHAKOBOW, TAK U Pa3HOM MPOU3BOAUTEIBLHOCTH.



OtHomieHnsT TpeOOBaHMM, TOCTYIUBIIUX B OYEpPElb, MOTUUHIIOTCS OIPEIACICHHBIM

IpaBUJIaM - OUCYUNIUHE 0OCTYHCUBAHUS (OUepeoll).
PaznuuaroT 5 BUIOB AMCHUIUIUHBI OUYEPEAN:

- FIFO — nepsoii nocmynuna — nep8oti 00cnysicena,

- LIFO — nocnedneii nocmynuia — nepeou 00Cyxicena,

- N0 cpoUHOCMU,

- no npuopumemam,

- CYYAUHBLI 8b100D.

[To Bpemenu npeObIBaHUST TpeOOBaHUM B OUYepeau 10 Hadana oOCTY>KMBaHUSI CUCTEMBI
NENSATCA Ha TPU TPYIIIbL:

- ¢ oorcuoauuem,

- c omKazamu;
- CMeWwanHo20 muna.

B CMO c oxuganueM ouepeqHoe TpeOOBaHHE, 3acTaB BCE KAaHAJbI 3aHSATHIMHU,
CTAaHOBUTCS B ouepedb U OXHUAAET OOCTYKMBaHHS JI0 TE€X MOp, MOKAa OJUH M3 KaHAJIOB HE
ocBoOoutcs. [lpuMmep — ouepenb Ha pa3rpy3Ky TpaHCIOPTa Ha 3JjieBarope (IPOAYKIUIO B
mo0oM ciydae Heobxoaumo caaTth). CMO ¢ oxuIaHueM MIUPOKO pacmpocTpaHeHbl. Mx
MOKHO pa30UTh HA JIBE TPYIIIBI - PA30OMKHYMble U 3AMKHYMble.

K' samkmnymeiv OTHOCATCA CHUCTEMBI, B KOTOPBIX IMOCTYHNAIOUIMIl MOTOK TpeOOBaHUU
orpannueH. Hampumep, mactep, 3amadeid KOTOPOro SIBIISIETCS HAJIaIKa CTAaHKOB B IIEXE,
JIOJDKEH TEePUOJUYECKH HMX O0O0CiIy)uBaTh. KakIblli HalaKEHHBIM CTAaHOK CTAHOBUTCS B
OyIylieM NOTEHIHAIbHBIM HCTOYHHUKOM TpeOOBaHM Ha TNOAHaNagKy. B moaoOHBIX
cucTeMax oOliee YUCIo HUPKYJIUPYIOUMX TpeOOBaHUM KOHEYHO U TTOCTOSIHHO.

Ecniu wucrounuk oOnagaeT OECKOHEYHBIM YHUCIOM TpeOOBaHUM, TO CHUCTEMBI
Ha3bIBAIOTCS pasomkuymsimu. lpruMepaMu mOJOOHBIX CHUCTEM MOTYT CIY>KUTh Mara3uHbl,
Kacchl BOK3aJI0B, TOPTOB, CTAHIIUHU KEJIE3HBIX JOPOr U Jp. I 3TUX CHUCTEM MOCTYMarOUIUi
MOTOK TPEOOBAaHUU MOXKHO CUMTATh HEOTPAHUYCHHBIM.

B cucremax ¢ omxazamu moctynuBiiee TpeOOBaHWE, 3aCTaB BCE KaHAIbI 3aHSTHIMHU,
nokuaaer cucremy. Kimaccuaeckum mpuMepoM CHCTEMBI C OTKa3aMH MOXET CIykuThb Paborta
aBTOMATUYECKOM TerneOHHON CTAHIIMK WJIM HEOOHapy KEHUE MOKyMaTejieM Hy>KHOTO ToBapa
B MarasuHe (Ha CKJafge).

B cucremax cwmewannoco THNA TNOCTyNHBIIEE TpeOOBaHME, 3aCTaB BCE KaHAJIbI
3aHSTBIMHU, CTAHOBATCS B OuY€pelb U OXKUJAIOT OOCIYKMBAaHUS B T€UECHUE OTPAHUUYEHHOTO
BpeMeHH. He oaaBIich 00CITy )KMBaHHSI B YCTAaHOBJIEHHOE BpeMsi, TPeOOBaHHUE MOKUACT
CUCTEMY.

Xapaxmepucmuxu CMO. IlepedeHb XapaKTEepUCTUK CUCTEM MAaCCOBOTO 00CITY KHUBaHUA,
HCIIOJB3YEMBIX TMPU UX MPOCKTUPOBAHMM M AHAIM3E€ MOKHO TMPEJICTABUThH CJETYIOIIUM
obpazom:

- CpeiHUE BpeMeHa 00CITYKUBAHUS, 0)KUIAHMS B OUEPEIH, MPOCTOSI KAHAIOB
u npeObiBanus B CMO;

- YUCJIO 3aHATHIX U CBOOOJHBIX KaHAJIOB,;

- CpenHsd JIMHA OYeper U Yucio 3asBok B CMO;

- KOJIMYECTBO KAHAIOB OOCITyKUBaHUS;

- MIHTEHCUBHOCTH BXOJJHOTO MOTOKA 3aBOK, OOCIYKUBAHUS U HATPY3KH;

- KO3 PUIMEHTHI HATPY3KHU U 3arpy3KHU KaHAJIOB;



- a0COIIOTHAsT M OTHOCUTEINIbHAS IIPOITyCKHAsl CLIOCOOHOCTB;
- noiu BpeMeHu npoctoss CMO, o0ciyKeHHBIX 3asiBOK U MOTEPSHHBIX 3a5BOK.

5.4. Bxoasiiuii NoTOK TpeOOBAHMM

N3yuyenne CMO HaumHaeTcss ¢ aHaiuM3a BXOJSAIIET0 TOToka TpeboBanuii. OH
IOpeAcTaBiseT COOOM COBOKYNMHOCTh TpeOOBaHUW, KOTOpbIE MOCTYyHNAlOT B CHUCTEMY U
HYXXJAIOTC B OOCIyXKMBaHUHM. Bxonsdmmuii mNOTOK TpeOOBaHMM U3ydaeTcsi C IIEJIbIO
YCTAHOBJIEHUSI 3aKOHOMEPHOCTEH 3TOr0 IOTOKA W JAJNBHEWIIEro YIy4dlIEHUs KayecTBa
oOciyuBaHus. B 60apIIMHCTBE C1y4yaeB BXOAALIMI OTOK HEYNIPABIISIEM U 3aBUCHUT OT psiia
CIly4aiHbIX (PaKTOPOB.

CnyuatHolM ~ NOMOKOM Ha3plBae€TCA  Heyowigarowas  Nociedo8amenbHOCHb
HeOMpPUYAMeNbHbIX CIYUAUHLIX MOMEHMOB8 8PEMEHU, KANCObIL U3 KOMOPbIX MOdcem Oblmb
npeocmasier Kak MOMEeHm NOCMYNJIeHUss COOMEemcmeyoue2o mpeodoanus.

CobsITHA Bxox
! l. ! - CMO  |[Puxea,
Aty Aty )
Puc.5.2. Bxondmuii NOTOK CHCTEMBI MaccOBOTO OOCiIyxuBaHus: Ati — HHTepBal

BPEMEHH MEXIY ABYMs TpeOOBaHUSIMMU.

Cpennee yucino TpeOOBaHMI, MOCTYMAIOIIUX B CHUCTEMY OOCITYKMBAHHS 3a €IUHHUILY
BPEMEHM, HA3bIBACTCA UHMEHCUBHOCMbIO NOCMYNIeHUs mpeboganuil W OIPENEISIeTCs
CJIELYIOIIMM COOTHOILIEHUEM:

A=—, (5.1)
T

N

rne T =) At/ N- cpeqHee 3Haue€HUE HHTEPBAJIa MEXAY OCTYIJICHHEM K-0T0 U

k=1
k+1 — oro cocegnux TpebGoBaHuii; N- KoJIMYeCcTBO TpeOOBaHUN Ha MHTEpBaJe
WCCIIEIOBaHMUs, puc.S.2.

[Iycth t - MOMeHT mnpuOBITHS 3asBKM Ha OOcCIyXuBaHue. TpebOoBaHME HaYUHAET
HEMEJUIeHHO oOciyxuBatbes, eciu CMO He 3aHgra. [[ns omumcaHust pacnpeleneHus
BPEMEHU TIOCTYIUIEHUS 3aiBOK Ha OOCIY)KMBAaHHME HCIOJIB3YIOT IOKa3aTeIbHYIO
(PKCMIOHEHITUATBHYI0) (PYHKIUIO IIJIOTHOCTH

flty=re™, (5.2))
¢ dhyHKIMEH pacnpeaeeHus
Ft)=1-e™ (53.)
¥ Ha9aJIbHBIMH MOMEHTaMH
fi=k!/A ,k=1,2,.... (5.9).

Takoli mOTOK Ha3bIBaeTcs npocmetivium. Ilpocteimuii MOTOK 00Ja7aeT TaKUMU

BAXKHBIMU CBOMCTBAMMU:



- CMAayUOHAPHOCMb;
- OPOUHAPHOCD,
- omcymcemeue nocueoeucmeausl.

[ToToK COOBITHIA HAa3bIBAECTCA CMAYUOHAPHBIM, €CITU BEPOSITHOCTD MOMAJaHUsl TOTO WU
MHOTO 4YKclia COOBITUH B MHTEpBajie BPEMEHU At; 3aBUCUT TOJIBKO OT BEIMYHUHBI 3TOrO
VMHTEpBAJIa U HE 3aBUCHT OT TOTrO, II€¢ MMEHHO Ha OCH BPEMEHH pPACIIOJOKEH ITOT
UHTEPBAI.

[ToTok coObITHII Ha3bIBaCTCA OpPOUHAPHBLIM, €CIIM BEPOSATHOCTh MOMAJaHHUs  Ha
dJIEMEHTApHBIA HHTEpBal At; JAByX uWiad OoJjiee COObITUH TpeHeOpekuMo Majda B
CPaBHEHUHU C BEPOSATHOCTHIO MOMaJaHusl OAHOTO COObITHA. OpAWHAPHOCTH O3HAYAET, UTO
[ToTOK MpopeKeHHbIH, T.€. MEXKAY JIIOOBIMU JIBYMsSI COOBITHUSIMH €CTh BPEMEHHON MHTEPBAJL

VYcaoBHas MIOTHOCTh pachpeeNieHus OCTaTKa BPpEeMEHU OO0CTy>KMBaHUSI ONpPEIENsieTCs
o gopmyre

f(t/t) = f(t +1) /(1- F(r) = A e/ p e =L e™, (5.5)

i€ T- UCTEKIIee C MOMEHTA MOCTYIJICHUSI TPeOOBaHUSI BPEMSL.

[Ipeanonoxkum, 4TO TOCTyMaOIMMe TpeOOBaHUS 00padaThIBAIOTCS 0€3 OXUIAAHUS B
oOcnmy>kuBaroieM ycTpoictBe. B mpaByio yacte ypaBHeHus (5.5) He BXOAMUT BpeMs,
UCTEKIIee MOCIe NoCTyIuieHus TpedoBanus 1. [loaToMy Bpemst 00ciykuBaHus TpeOOBaHUI B
Cllydyae IIOKa3aTeJIbHOTO pACHPENENCHUs JUIMTENBbHOCTH  MX IIOCTYIUICHHS Ha MalloM
MHTEpBaJe HE 3aBUCUT OT YyXK€E MPOILIEAIIEr0 C MOMEHTAa BPEMEHU MX MPUX0Ja (TOJIO0KEHHUS
ATOTO MHTEpBAJa HA OCH BPEMEHM). DTO CEOUCMBO OMCYMCMEUs nociedercmeus NOTOKa
TpeOOBAaHMII C MOKA3aTEIbHBIM PACIPEACTICHUEM.

B cmiry ocoOeHHOCTEW TOKa3aTenbHOTO pachpeneiaeHus (MPOCTEUINKA TMOTOK)
JUTUTENIbHOCTh OCTAIOIIENCA 4acTH OOCIy)KMBaHUS HE 3aBUCUT OT TOTO, KakK JIOJNI0 YyXKe
MPOJIOJKAIIOCH 00CITYy>)KMBAaHUE JI0 MOMEHTA T . Tak Kak MOTOK TpeOOBaHUI MPOCTEUIINH, TO
MPOIIIOE HE BIUSAET HA TO, KAK MHOTO TPeOOBaHU MOSBUTCS MOCIE MOMEHTA T.

HakoHel, 1uTenbHOCTh 00CIy)KUBaHUS TPEOOBaHUH, MOSIBUBLIMXCS TOCIIE T, HUKAK HE
3aBHUCHUT OT TOTO, YTO U KaK 00CITY’>KHUBaJIOCh IO MOMEHTA T.

Takue cmydaiiHble MPOLECCHI, Ui KOTOPBHIX OyJyllee pa3BUTHE 3aBUCUT TOJIBKO OT
JOCTUTHYTOTO B JAHHBIA MOMEHT COCTOSIHMSL M HE 3aBHUCUT OT TOTO, KakK MPOUCXOJWJIIO
pa3BUTHE B NPOLLIOM, Ha3bIBAKOTCI npoyeccamu Mapkosa, Mnu xe npoyeccamu 6e3
nocneoetcmasus.

OTMeUeHHbIE YHHUKAIBHBIE CBOMCTBA MOKA3aTEIBHOTO PpACIPENECICHUS IEIAl0T €ro
UCKIIFOUUTENBHO YAOOHBIM B aHAJUTUYECKUX BBIKJIAJKaX, CBS3aHHBIX C OIMCAaHUEM
npoleccoB oOcCTykuBaHHUs. PeanbHO TakoMy paclpeleleHUI0 MOJYUHSIETCS TOJIBKO
JUIUTEIBHOCTh TeIe(POHHBIX pa3roBopoB. C JApyroil CTOPOHBI, MPOIECCH MOCTYIUICHUS
TpeOOBAHUI1 YacTO MMEIOT OJM3KOE K MOKA3aTeIbHOMY Paclpe/ieieHUe MHTEPBAIOB MEXIY
COCEJHUMU MOCTYIUIEHUSIMU. B 0COOEHHOCTH 3TO OTHOCHUTCS K MOTOKAM PEIKUX COOBITUH,
YUCIIO0 KOTOPBIX ONUCHIBAaeTCs pacrpeneneHnemM [lyaccoHa: BEpOSITHOCTh Pk (¢ ) TOTO, 4TO B

00CITy>)KMBAIOITYI0 CUCTEMY 3a BpeMsi t TOCTYNUT k TpeOOBaHUM:

P.()=e*"(A-t)f /K. (5.5)

Hanuume myaccoHOBCKOTO TOTOKa TpeOOBaHUN MOKHO OMPENETUTh CTaTUCTUYECKON
00pabOTKOM JAaHHBIX O TIOCTYIUICHUH TpeOOoBaHUM Ha 0OcmykuBaHue. OQHUM U3 MPU3HAKOB
3aKkoHa pacnpeneneHusa llyaccoHa SBISI€TCS pageHcmeo mamemamudeckozo OXCUOAHUSA



CIYHUAUHOU 8eUYUHBL U OUCNEPCULU IMOU JHCE BETUYUHDL.

Ha npakTuke ycinoBusi IpOCTEHMIIEro NOTOKA HE BCET/Ia CTPOro BBIMOJIHAOTCS. Yac-To
MMEET MECTO HECTAIlMOHAPHOCTh IMporiecca (B pa3IMUHbIE 4Yachl JIHS W Pa3IMYHbIC JTHU
MecsIa TOTOK TpeOOBaHUN MOMKET MEHSTHCS, OH MOXKET ObITb MHTEHCHUBHEE yTPOM WIIA B
nociennue aHA Mmecsina). CylecTByeT TakKe HATUYHUE TMOCIEICHCTBUS, KOT/Ia KOJIMYECTBO
TpeOOBaHUM Ha OTIYCK TOBAapOB B KOHIIE MECSIIa 3aBUCUT OT UX YJIOBJIETBOPEHUS B HadaJie
mecsinia. HalmiomaeTcss W ABIIEHME HEOJHOPOJHOCTH, KOT/IA HECKOJIBKO KIHMEHTOB
OJIHOBPEMEHHO NPeOBIBAIOT HA CKJIAJ] 32 MaTepUAIaMH.

B nelcTBUTENBLHOCTH MHOTZIA HWMEIOT MECTO pachpesneneHus (a30BOTO THIIA,
MOPOXKIAIONIMECS CHUCTEMOM  MOMJIeKANUX TMPOXOoXkIaeHus ¢Ga3  oOCIyXUBaHUA C
MOKa3aTENbHO PACHPENCIEHHON JUTUTEIIBHOCTHIO B KAXK/IOW.

Pacnpedenenue Spnanea r-oro nopsika ¢ IIOTHOCTHIO

flt)y= L (M)~ e™/ (r-1)!,  (5.6)

rae r- KojaumdectBo (a3 oOcnmyxuBaHUS (YCTPOMCTB), KaXI0€ U3 KOTOPHIX HMEET
MOKa3aTeJIbHO PacpPEICICHHYIO ITTUTEILHOCThIO PEeObIBAaHUS A.

OT0 pacnpeneneHue MOPOKIAAETCS IMOCIEI0BATENbHBIM IIPOXOXKIECHUEM HCXOTHOTO
NOKA3aTEIbHOTO PACIpPENCICHUsI 4Yepe3 T YCTPOMCTB C TaKUM K€ pacHpeacsieHHEM
JUTUTENIbHOCTU MPeOhIBaHUSI B KaXIIOM, puc.5.3., - UCKaXEHUE MCXOJHOIO MOKA3aTeIbHOTO
pacrpeeaeHust JIPYTUMU MOKa3aTeIbHBIMU pacrnpeieeHUsIMH. OHo-
JIByXMapaMeTpU4ecKoe, TMpUYeM TapaMeTp T JOoJKeH ObITh 1enbiM.  Jlucnepcus
pacnpenenenus Dpianra D=1/A%,

Puc. 5.3. Ilopoxaenue pacrpeneneHus JpiiaHra.

BELNOT,

fit=h o e ™ r-101

OpHoll W3 BaXHEMIIMX XapaKTEPUCTUK OOCTYKMBAIOUIUX YCTPOWMCTB, KOTOpas
onpeensieT NPOITyCKHYIO CTIOCOOHOCTh BCEH CUCTEMBI, SIBISIETCS 8peMs 0OCAYHCUBAHUS.
Bpemsi oOcnmyxuBaHusi 0HOTO TpeOoBaHUS ( l‘06c) - clydaifHas BeJIWYMHA, KOTOpas

MOKET U3MEHSThCA B OosbloM auana3zoHe. OHa 3aBUCUT KaK OT CTaOWUJIBHOCTU pPabOThI
caMHuX OOCITYKHBAIOIIMX YCTPOMCTB, TaK U OT PAa3IMYHBIX IMApPaMETPOB, MOCTYHAIOIINX B
cucTeMy, TpebOoBaHUM (K MPUMEPY, Pa3IMUHON Irpy30M0bEMHOCTH TPAHCHIOPTHBIX CPEACTB,
MOCTYTAIOIINX HA TIOTPY3KY WIH BBITPY3KY) .

CnyvaliHasg BelW4YMHA to 5o TIOTHOCTBIO XapaKTEPU3YETCs 3aKOHOM pacrpeeseHus,

KOTOPBIN ONpeensieTcs Ha OCHOBE CTAaTUCTUYECKUX UCTIBITAHUIA.
Ha mpakTuke wuyaiie BCero MNPUHUMAIOT THUIOTE3Y O [IOKAa3aTEIbHOM 3aKOHE
pacnpesiesieHds BPEMEHH OOCITyKUBaHUS l‘o o [lokazaTenbHBId 3aKOH pacHpeieIeHUs

BpEMEHH OOCTY)KMBAaHHMS HMMEET MECTO TOTJla, KOTJa OCHOBHas Macca TpeOOBaHUMU
obOcmy>kuBaeTcsi OBICTPO, a MPOAOTKHUTENIbHOE OOCTy)XKMBaHUE BCTpeuaeTcs penko. [lpu



ITOKAa3aTCJIbHOM 3aKOHC pacCipcaciCcHnsA BpEMCHA O6CHy>KI/IBaHI/I$I BCPOATHOCTD Pl‘ TOIO,

0bc¢
4TO BpeMs 0OCITy>)KUBaHUS MPOJUIUTHCS HE Ooiee ueM t, paBHa:

P s (H=1=e", (57)

A€ v - HTHTCHCUBHOCTH OGCJIYH(I/IBaHI/ISI OJIHOTO TpC6OBaHI/I$I OJITHUM O6CJ'Iy)KI/IBaIOH_[I/IM
YCTPOWCTBOM, KOTOpasi ONPEAEHAECTCS U3 COOTHOIIEHUS:
v=1/t 58
PP CRY))

rae l‘o 6o -~ CcpemHee  Bpems oOCny)XKMBaHUST OJHOTO  TPEOOBAHHWS  OJHHUM

00CITy )KHBAIOIUM yCTPOHCTBOM.

Cnenyer 3amMeTUTh, UYTO €CJIH 3aKOH pAclpelelieHUs] BPEMEHH OOCITY>KUBaHUS
MOKa3aTeNbHBIN, TO MPU HATMYUU HECKOJIBKUX MapaIeNbHO paboTaOMUX 00CTyKUBAIOLINX
YCTPOICTB OJMHAKOBOM MOIIHOCTH 3aKOH PAaCHpeNeieHus] BPEMEHU OOCITyKMBaHUS
HECKOJIBKUMH YCTPONCTBaMH OyIE€T TaKkKe MOKa3aTEIbHbIM:

Pt_,,f_(t)zl—e—”'”, (5.9)

IZI€ N - KOJIMYECTBO OOCITYKUBAIOIINX YCTPOUCTB.
Baxubeim mapamerpom CMO sBusiercs  koa¢guyuenm 3acpy3ku O, KOTOPBIA

onpeaciAaACTCs KaK OTHOIICHUC HWHTCHCHUBHOCTH  IIOCTYIIICHHA TpC6OBaHI/Iﬁ ﬂ, K
HNHTCHCUBHOCTH O6CJIY)KI/IB3HI/ISI V.

a=A/v, (5.10)

rae a - Kod(pQUIMeHT 3arpy3ku; A - HHTCHCHBHOCTH MOCTYILICHHSI TPeOOBAHHII B
CUCTEMY; V - HHTEHCUBHOCTb OOCIIY>KMBaHUSI OJHOTO TPEOOBaHUS OJAHUM OOCITY>KMBAIOLIUM
YCTPOMCTBOM.

Ecnu npeobpazoBars 3aBucumoctu (5.1) u (5.2), koo duuneHT 3arpy3ku NpuMeT BUJT

a=A-t . (511

M TIOKaXET KOJIUYECTBO TPEOOBAHUM, MOCTYMNAIONIUX B CUCTEMY OOCTYKMBAHUS 3a CPEIHE
BpeMs 00CITY>KMBaHHUS OJHOTO TPEOOBAHUS OJTHUM yCTPOHCTBOM.

Jna CMO ¢ oXuJaaHueM KOJIHUYECTBO OOCITY)KMBAaE€MbIX YCTPOWCTB N JIOJDKHO OBITh
ctporo Oosbme  kKod(hdumumenTa 3arpy3ku  (TpeOOBaHHME  YCTAaHOBHBIIETOCS, WU
cTarmoHapHoro pexuma padbotst CMO) :

mo. (5.12)

B mpoTtuBHOM ciydae 4MCIO MOCTYMAMOIMMUX TPEOOBAaHWUN CTaHET OOJbIIE CyMMapHOMN
MIPOU3BOAUTEIIBHOCTH BCEX OOCTYKMBAIOIIUX YCTPOWCTB M Oodepeah OyAeT HEOTPaHUYEHHO
pacTu.

Hns CMO ¢ oTkazaMu U CMEIIAHHOTO THUIa 3TO YCIOBHE MOXET OBITh OCIa0JIeHO, JIs
adextrBHON padoThl ATUX TUIIOB CMO m0ocTaToYHO MOTpeOOoBaTh, YTOOBI MUHHUMAIBLHOE
KOJIMYECTBO OOCTY>KMBAaEMBIX YCTPOMCTB N ObUIO HE MEHbIe KOd(duiueHTa 3arpy3ku & :
n>=o.

Mertoibl Teopun tereit MapkoBa MO3BOJISIIOT 3aKITIOYUTh, YTO MPH O = 11 C TeYCHUEM

BPEMEHM OUYEpEb CTPEMUTCS K 0O .
[TosicHUM MOJYy4YEHHBIA PE3yJIbTAT HA HECKOJBKHUX NMPAKTHUECKUX MPUMEPAX, KOTOPHIE
MOKaXYT, YTO OOBIYHBIE B MPAKTUUYECKOW NIEATEIbHOCTH IMOJCYETHI, OCHOBAaHHbIE HA YUCTO



apuMeTUYECKUX COOOpaXKEHHIX, MPU KOTOPHIX HE YUHUTHIBACTCA CIEHU(pUKA CITydalHbBIX
KosieO0aHuil B NOCTYIUIGHMH TpeOOBaHUI Ha OOCIyXUBaHHE, MPUBOJIAT K CEPHE3HBIM
MIPOCYETAM.

[lycte ciyx0a gucneTdepa NPHEMHOTO IyHKTAa (BEChl, OyXraitepus, KOHTPOIb
Ka4yecTBa, pasrpy3ka) 2JIeBaTOpa yCHEeBaeT 00CIyKUTb aBTOTPAHCIIOPT C 3€PHOM B CpPEIHEM
3a 30 munyT. [IManupyromnme opraibl U3 3TOro 0OBIYHO JI€Jal0T BBIBOJ: 32 BOCBMHYACOBOM
pabouuii JeHb JOUCTETYEp [OJDKEH NpHHUMATh 16 TpaHCHOPTHBIX cpeAcTB. OmHako
TPAHCIOPTHBIE CPEACTBA NMPUXOJAT B ClIydallHbIE MOMEHTHI BpeMEHH. B pe3ynbrare mnpu
TaKOM IIOJICYETE MPOMYCKHOM  CHOCOOHOCTH MPUEMHOTO IyHKTa K HEMY HEU30exHO
CKaIUIMBAETCs 04epe/ib, TaK KaK IIPHU IIPOBEIEHHOM Iojacuere O=1.

Te ’xe 3akiIOYeHUs OTHOCATCS M K pacyeTy 4Yuciaa Koek B OOJbHHUIAX, YuClIa
paboTaronMx Kacc B Mara3uHax, yucia opHUIIMaHTOB B pecTopaHax u T. 1. K coxanenuto,
HEKOTOpbIE TPOESKTUPOBUIMKHA COBEPIIAIOT TaKyIO K€ OIIMOKY W MPU pacyeTe MOrpy30YHbIX
CPEICTB Ha CKJIaJIax, YACIa IPUYAJIOB B MOPCKUX MOPTax U T.II.

5.5. 'enepanus cay4aHbIX YUCeJ

[TpakTH4eckoe HWMUTAIIMOHHOE MOJEIUPOBaHUe TpeOyeT OOJBIIOr0 KOJUYeCTBa
CIIy4alHbIX ynces (MHTEpBaIbl MEXAy TPEOOBAHUSIMU, JIUTEIHLHOCT OOCITYKUBAHHUS, BPEMS
0’KHMJIaHUSI, BpEMSI OTKAa3a U T.11.).

[lepBruHbIE AaHHBIE ISl MOJYYEHUSI PACIPEECTCHUN BXOJHBIX MEPEMEHHBIX OJKHBI
OBITH TTOJIYYEHBI ITyTEM HaOMIOIEHUN 32 pabOTOMN peaTbHbIX 00BEKTOB — MPHU YIPABICHUU C
MOMOIIIBI0 MOJIETIM WM IyTeM aHajlu3a coOpaHHOW WHMoOpManuM O mpoueccax — MpH
pazpaboTke HOBOTO 00bekTa. B Mojenu ciydaiiHble 4yuciaa MOTYT HWCIHOJIB30BaThCS WITU
HEMOCPEJICTBEHHO C pPEAJIbHOTO0 OO0OBEKTa, HANmpUMeEp IOTOK aBTOMOOWJIEH Ha BXOJE
AJ€eBaTOPa, JIMOO C MOMOUILIO0 TEHEPATOPOB CAyUalHbBIX YHCE.

[IpuMeHeHne CIydafHBIX YHCENl C PEaTbHOTO O0BEeKTa O00ECIeUMBAET HAMIIYUIIIee
npuoImKkeHne K pakTUUIeCKy HaOII01aeMOMY MPOIECCY, HO MPU ATOM:

- HE TapaHTUPYETCS TUIUYHOCTh JAHHBIX B JAHHBIA MEPUOJ OTHOCUTEIBHO IPYTUX
MepUOJI0OB BPEMEHH;

- JUINTEBHOCTh MOJEJIMPYEMOIO MPOLECCa OrPAHUYMBACTCA  JUIUTEIBHOCTHIO
peanbHOro Npouecca;

- MOJIeNIb  JIMIIAETCSI TMPOTHOCTUYECKOW CHJIbI, TOCKOJBKY BXOJIHBIC JaHHBIC
OTPAHUYECHBIL;

- MCKJIFOYAIOTCSI METOJbl ONIEPATUBHOTO aHAJIM3a PE3YJIbTATOB U KOPPEKTUPOBKH IUIaHA
MIPOBEJICHUS YKCIIEPUMEHTA.

B npaktryueckoil AeSTENbHOCTH HEMOCPEACTBEHHOE UCIOIb30BAHUE CIYyYalHbIX YHUCEN
¢ 00BEKTa UCIOJIB3YETCS TOJABKO JUIsl HACTPOUKU MoJeNd. B OCHOBHOM J1si (hOpMUpPOBAHUS
HYKHOTO pacipeielieHus] IPUMEHSIOTCS T€HEPATOPhI CITyYalHbIX YHCET.

[IpuMeHeHue ciy4allHBIX 4YHCeNl C TpPeOyeMbIM 3aKOHOM pachpeiesieHus OOBIYHO
BBITIOJTHSIETCS B JIBA ATara;

dopMupoBanue (HU3NIECKUM WM TPOTPAMMHBIM METOJOM ciydaitHoro uucna Uj,
paBHOMEpPHO pacmpeaeneHHoro Ha uarepsaie [0, 1],1=1,2,...;

2. Ilporpammubiii mepexon ot Ui Kk ciaydailHOMy 4ucly X, UMEIOIIEMY Tpedyemoe
pactpenenenue Fx(x).



['enepaTopsl  OLIEHMBAIOT 1O KadecTBy (OpMHUpYyEeMOW  MOCIeI0BaTENbHOCTH,
OBICTPOICUCTBUIO, TPYAOEMKOCTH WHUITHAIN3AIIMY, MAIIIMHHON HE3aBUCUMOCTH, IMPOCTOTE U
MOHSATHOCTH JIJI51 TOJIb30BATEIS.

Quszuueckue u npozpammusie 2erepamopuvl. PaBHOMepHOE pactpenenenHoe Ha [0, 1]
CIydyailHOE YMCIIO TPECTABISETCS B KOMIBIOTEPE B JBOMYHOU GopMe B BUJE N-pa3psaHON
MOCJIEI0OBATEIbHOCTH HyJI€H W €IMHHUIl, NPUYEM B KAKIOM paspsiae HyJib WIM €IWHHLA
JTOJDKHBI HaOII01aThCs ¢ BEpOsATHOCTHIO (.5.

Quszuueckue damyuky paBHOMEPHO pacmpeaeieHHbXx Ha [0, 1] ymcen cocTosT uM3 n
UJIEHTUYHBIX IO CBOMM TMapameTpaM TPUTTEPOB CO CUECTHBIM BXOJIOM, KaXIbIM U3 KOTOPBIX
PETUCTPUPYET HE3ABUCHUMBIA MOTOK UMIYJIbCOB OT CUETYMKA PAIMOAKTUBHBIX YACTUI] WU
IITyMOBBI€ BBIOPOCHI 3JIEKTPOHHOU JlaMIibl. Takoil MOTOK MOXHO CYMUTATh MPOCTEUIINM, T.€.
€ro paclnpeeieHrue MOJYMHEHO TOKA3aTENbHOMY 3aKOHY.

JIOCTOMHCTBOM ~ (PM3UYECKHX TEHEPATOPOB  SIBISAIOTCS UCTHMHHAS  CIy4allHOCTh
NOJYy4YaeMbIX YMCEN M HCKIIOYEHHE 3aTpaT MPOLECCOPHOTO BPEMEHHM KOMIIBIOTEpA HA
reHepainuio ciaydaHbeix yucen. Kpome toro, pabora naruuka HyKAaeTcs B NEPUOIUUECKOMN
anrapaTrypHOM OBEPKE.

Ilpoepammusle cenepamopsbl TEHEPUPYIOT IICEBIOCIYYalHbIe yucaa. s 3Toro
paszpabaThiBaeTCd CHelMalbHas IporpamMMa JUisi KOMIIbIOTEpa, KOTopas BbIpaOaThIBaeT
cinydaiiHple yucna Ha uHTepBane [0, 1]. [IporpammHbie reHepaTOpbl UMEIOT CIIEIYIOIIHE
PEUMYLIECTBA:

- OTCYTCTBHUE JOMOJTHUTENBHOTO 000Dy I0BaHUS;

- BO3MOXHOCTb IMOBTOPEHHS IMPOTOHA C TOM K€ MOCIEA0BATEIBHOCTBIO CIy4YaWHBIX
Yucel C UEIbI0 KOHTPOJS BBIYMCICHUH, YMEHBIICHUS AUCIEPCUU WU CPAaBHUTEILHOTO
aHaJ13a BapUaHTOB;

- OTCYTCTBUE HEOOXOUMOCTHU MEPUOAUYECKON MPOBEPKHU T€HEpATOpa.

B Hacrosiiiee Bpemsi MOYTH BCErja MCHOJB3YIOTCS MPOrpaMMHBIE TeHepatophl. s
reHepUPOBAHUS CIYyUaiHOTO YUCIIa UCTIONIBb3YIOT, HanpuMmep, QyHKIUIO

Ugr1=(pUx +¢) (mod M), k=0, 1, ..., (5.13)

rre k- ouepeanoe yucno;

M =2"; n- pa3psIAHOCTb TEHEPUPYEMOTO YUCTIA;
Ul=0 — NpOU3BOJILHOE HAYAJIbHOE YK CI0, Hanpumep 13852674;
H- MYJbTUIUIMKATUBHAS KOHCTAHTa, PEKOMEH 1y ETCA:

w(mod 8) =5; M/100 < u <M - M,

Memoo obpammoii ¢ynxkyuu. YHUBEpCATbHBIM CHOCOO0OM Tepexojia K Tpedyemomy
pacripenenenuro F(X) cimydaiiHol BeNIMYMHBI SBISETCS MeTol oOpaTHod dyHkuuu. Ha
puc.5.4. mokazaHa ero rpapuieckasi peajausaiusi.

Peanuzyercs ciyuaiiHoe unciio U, paBHOMEPHO pacipeIeICHHOE HA UHTEPBAJe

[0, 1). Ono moxcraensgerca B ¢GyHKuMio pacnpenenenus F(x), koTopas omnmchiBaeT
npouecc. U3 ypaBuenus pyukuun F(x) = U onpenensercs

X =F1(U) (5.14)

M TEM CaMbIM  HaxOJUTCS HCKOMas BEIWYMHA CIIy4YalHOW BEJIMYHMHBI JaHHOTO

pacnupeaciaCHu.
Fix)
1

L0




Puc.5.4. Meron oOparHoit  ¢dyskiuu:  U-ciaydailHoe  4HCIIO, PaBHOMEPHO
pacnpeneneHnoe Ha uarepsaie [0, 1].

Takum oOpazom, o MeToy OOpaTHOM (DYHKIIMM HEOOXOAUMO COCTABUThH MPOrpamMMy
BBIYMCIICHUN, KOTOpas TeHepHupyeT ciydaiiHoe uucio (5.13), paBHOMEPHO pacmipeaesieHHOE
Ha uHTepBaiue [0, 1) u Beruuciuser obpatHyo QyHkiuio pacnpenenenus (5.14). Oynkuuu
pacnpenenenus F(X) pacCuuThIBalOTCS METOJIaMH, PUBEICHHBIMU B IJ1aBe 2.

JInst HEKOTOPBIX pachpeneeHrui, UMEIOIINX YJ0OHbBIN aHATUTUYCCKUN BUA OOpaTHOU
byHKIMK 3apaHee W3BECTEH MyTh anredpamdeckoro pemieHus ypaBHeHui (5.13) u (5.14).
Hamnpumep, m1s nokazarenbHON (GyHKIUH pacipeneneHust

F(x) = 1-e™
ypaBHenue (5.14) mys reHeparopa Oyaet uMmeTh Bua: X=- In U/A.

Hekortopsie TUnbl MOJ0OHBIX T€HEPATOPOB, aHaNUTUYeCKUe QYHKIUU (5.14) KOTOpPHIX
MOYHO OIIPEEIUTh 3apaHee, MpUBEICHbI B Tadauue S.1.

MHorue coBpeMEHHbIE MMaKeThl JJISI PEIICHHUs] CTaTUCTUYECKUX M MaTeMaTHYeCKUX
3aJ1a4 MpeJIaraoT Kak TOTOBbIE alnpoKCUMaIuy (PyHKIUN pacipeesieHuss U UM OOpaTHBIX,
TaK U CpelICTBa Il UX HaxoxiaeHus. Pemenue ypaBHenus: tuna (5.14) tpebyer 00abII0TO
MalIMHHOTO BpPEMEHHU (ITO NPUXOAUTCS JeNaTh COTHU M THICSYM pa3 3a OJUH IMPOTOH),
0COOCHHO €Clii HeT aHamuThuueckol ¢opmbl. [loaTOMYy MIMPOKO MPUMEHSIIOTCS Pa3IMYHbIC
MPUOTUAKEHHBIE METOJIbI, UCMIOJb3YIOIIUE KYyCOUHO-TMHEUHBIC ammpOKCUMAIMK OOpaTHOM
byHKINH.

JIns  OUCKPETHBIX pachpeneiieHud HempepbiBHAs (YHKIHUS CIy9aiHBIX BEIUYHH
3aMeHseTCsl  KyMyJasaTuBHOM — ¢dyHkiued. HauOonee ynorpeOuTenbHbIE JTUCKPETHBIC
pacrnpeiesieHus MPUBEACHBI B Ta0IuIe 5.2.

Meton mociieoBaTeIbHBIX CpPAaBHEHUW SBISETCS JUCKPETHBIM aHAJIOTOM METOJa
obparnoit ¢pynkimu. OH 3aKT0daeTcs B mepedope 3HaueHu X, MoKa He OKaKETCs

F(X—l)zZpi<U£2pi.,

i<X i<X
rae pi = F(1) — F(i-1).
Hampumep, IlyacconoBo pacnpenenenue GopMUpyeTcs Mo CIEAYIOIIEMY aJrOpUTMY:
X=0; b =exp (-A); s=b.
Cdopmupoats paBHOMepHOE pacnpenenenue U.
IIoka U > s, BEINOJIHATH
X=X+1;b=b*b(WX);s=s+b.
Konen nuxkia.
BepnyTts X. KoHern pacuera.
Tabnuua 5.1. AHanuTrdeckue PyHKIIUM JIsl TEHEPUPOBAHUS CITyUYalHBIX YUCET.

Tun ¢pynkuuu pacnpenenenuss | OyHkuus  pacnpeneneHus Bun reneparopa
F(x) X=F1(U)
[MokasarenbHast 1- e - InU/A.
Penes |- X222 c (-2InU)">
BeiiOyna ]- XN o (-T In (1-U))'k




Komm 0.5 - 1/m arctan (x - A)/c o tan (m (U-0.5))+A
JlorucTuyeckoe 1/(1+ex-ab) a-bln (1/U-1)
TpeyronsHoe Ha [0, a] 2(x- x*/ 2a)/a a(1-(1-U)%s
I[Tapeto 1- (b/x)* b/ (1- U)Ve
Tabnuia 5.2. JIMCKpeTHBIC pacipeieeHus
Tun dyukuun pacpenenenus | [lapamerpsr IImotHOCTB Jnana3on
pacrpeeneHust
BeposiTHOCTH P(X=i
ITyacconoBo () A>0 ANe™/i! i>0
bunomuHanbHOE (N, P) i=0,n
n ) n—i
(i ]p’ (1-p)

OtpunarenbHoe n>=1 n+1-1) . 14 i i>0
OMHOMUHANILHOE(N, P) i pd+p)
Jlorapupumuueckuii psag (A) [0 <A <1 —A/iln(1-A) i>1
['eomerpuueckoe (p) 0<Ai<l1 p(l-p)™ i>1

5.6. DjaeMeHTHI HMUTAIMOHHOW MO/1eJIN

I/IMI/ITaHI/IOHHaﬁ MOICIb COCTOUT U3 BBaHMO,Z[efICTBYIOIlIHX 9JICMCHTOB.

- COCTOSIHMIA;
- COOBITHIA;

- TEHEPATOPOB CIIyYalHBIX YHCEIT,

- TAUMEPOB;

- I[eneii COOBITHH;

- TSI MOJICTTUPOBAHHS;
- CYCTUYUKOB;

- OJI0Ka MHUIIAATU3AllHH;
- KpUTEpUS OCTAaHOBKH;

- METOJIOB 0OOPa0OTKHU PE3yJIbTATOB.
Cocmosinue cuctembl (oObekta, mporiecca, CMO) ompenensercs CO CTENCHBIO
JEeTAIN3auy HEOOXOMMOM M TOCTATOYHOM JUIsl MPOJIOJIKEHUS MPOLECcca MOJAEIUPOBAHUS:
npouecc A0JkeH ObITh cBeneH K Mapxosckomy. Cocrosaue CMO 3amaercss TEKyLUM
YUCJIOM 3asBOK B HEW, (azaMH TeKylero oOCIyKUBaHHUS (IPHUOBITUS) U MOMEHTaMHU
HACTYIUICHUS OMKalINX COOBITHM KaXKJ0ro BHUA.
Ilon cobwvimuem wmoaeny MOHUMAETCS CKAYKOOOpa3HOro cocTossHusA. COOBITHS MOTYT
ObITh NEPBUYHBIMU (MPUOBITHE 3aABKU, 3aBEPUICHUE OOCITYKMBaHUS) U BTOPUYHBIMH (11O
OTHOUICHUIO K MPUOBITHIO — NPUEM 3asiBKH, MPOJABHKEHUE OYepeaH), KOTOPbIE HACTYIaloT

KaK CJICACTBHC IICPBUYHLBIX.

C noMoLIbI0 2eHepamopos ciyyalusix yuceal B MOJAETU (POPMUPYIOTCS €€ OYepe/IHbIe
COCTOSIHHSI (MOMEHTBI HACTYIUICHUS CIEAYIOMUX TEPBUYHBIX COOBITUN KaXKIIOTO BHUIA).
Crnyyalinble BeTUUUHBI TEHEPUPYIOTCS B COOTBETCTBUU C 3a/IaHHBIM PacIpeeICHUsIMHU.




NMutupyemsiii mporiecc pa3BUBAETCS B MOJCIHHOM (CHCTEMHOM) BPEMEHH.

Cuemyux MOJICTTLHOTO BPEMEHU HA3BIBACTCS MatiMepoM.

Haubonee crnoxHbIe MPOLIECChl MOJCTHPYIOTCS YIPOIIEHHO: C NOCMOAHHbIM UA2OM TIO
OCH CHCTEMHOTO BpeMeHU. I[IOCTOSIHHBI IIIar WCHOJB3YETCS TakKe TIPH PEIICHUU
muddepeHnanbHbIX ypaBHEHUH.

JpyruMm crmocoOoM SIBISIETCS cOObImutiHoe 3a0anue 8peMeHu, KOTJa OHO MEHSETCS
CKauyKOOOpa3HO TpH HACTYIUJIEHHH CcoObiTuil. DyHKIMOHUpPOBaHHE JIO0OTO IMpoiiecca
pazOuBaeTcs Ha HTanbl (aKTUBHBIC (Da3bl), KAXKABIA U3 KOTOPHIX COOTBETCTBYET HEKOTOPOMY
COOBITHIO W peau3yeTcs B OJAWMH MOMEHT CHCTEMHOTO BpeMeHU. MeXIy CMEXHBIMHU
aKTUBHBIMH (ha3aMH HAXOJUTCS MACCUBHAs, B KOTOPOW C JAHHBIM IMPOIIECCOM HHUYETO HE
MIPOUCXONUT, HO MOXKET MPOU30UTH JTI000E€ YHUCIO COOBITHI Apyrux mpoiieccoB. CoObiTHe
MOET W3MEHUTh 3HAYEHHE TEKYyIIMX aTpuOyTOB, CO3[aTh WM YHUYTOXKUTH CYIIHOCTD,
HayaTh WIM TPEKPaTUTh aKTHBHOCTH. MojenupoBaHue TpeOyeT MNporpaMMBbl, KOTOpas
BBICTPAMBAET MOCJIEA0BATEILHOCTh COOBITUI B U3 B3aUMHOM 3aBUCUMOCTH.

Jloruka Mojienu peain3yeTcs B mpoliecce 00paboTKu yenetl cobbimutl.

[enu coObITHI MOTYT OBITH:

- yenu meKyuux coobimuii,

- yenu 6yoywux coovimuii,

- Yenu 3a0epHCaHHbIX COObIMUIL.

B yenu mexywux coovimuii Haxonarcs coObITHS, KOTOPbIE HACTYNAIOT B OJIMH MOMEHT
MOJIETTFHOTO BPEMEHHU (YXOJ M3 CHCTEMbI OOCITYXKUBaHHS, MPOJBMKEHUE OYEPEead H T.IL.).
[TocnenoBarenbHOCTh UX 0OPAOOTKH CTPOTO OTMpe/IeieHa.

B yenu 6yoywux cobvimuii HaxomsTcs COOBITHS, 3allJIAHUPOBAHHBIC TEHEPATOPOM
CIIy4ailHBIX CUTHAJIOM Ha MOCJIEIyIOIINe MOMEHTHI BpeMEHH (3aBepIieHne 00CTyKUBaHUS B
IPYTUX KaHaIax, TPUOBITHE OYEPETHBIX 3asBOK, X0 U3 KaHajla ! T.I1.).

B  yenu 3aodepoicannvix cobvimuii  HaxXomSTCS  COOBITHS, pPa3BUTHE KOTOPBIX
3a0JIOKMPOBAHO CIOXHUBIIMMUCS B CHCTEME Ha JaHHBIH MOMEHT MOJAEIHHOTO BpPEMEHHU
YCIOBUSIMU (HAIMpUMeEp, 3aHATOCTHI0O HEOOXOIUMBIX pecypcoB). MOTyT HCHOIB30BAaTHCS U
ApyTrHe Lenu COOBITUH, OTpeensieMble CIEU(PUKON KOHKPETHOW MOJIENH.

[log wHuyuanusayuer TNOHUMAETCS TPUBEICHUE MOJEIM [0 Hauyajga MpPOTrOHA B
UCXOJHOE (HYJIEBOE€) COCTOSIHUE AJisi O0ecreueHus: BOCIIPOU3BOIMMOCTH pe3ybTaToB. Jlis
ATOTO OOHYJISIFOT CYETYUKH U TEHEPATOPHI CITYYaWHBIX YUCET.

Llenv mooenuposanus NpU MOCTPOCHUM MOJIETH TPAKTYETCS B Y3KOM CMBICIIE — Kak
oTIpeNieicHNe ToKa3areield KadecTBa (yHKIIMOHUPOBAHUS CHCTEMBI. l[enpio MOXKeT OBITh,
HanpuMep, MOJACYET BPEMEHU OKMJIaHUS, MOJCYET MPOU3BOAMUTEIBLHOCTH M T.I.). BbiOOp
[EIU CYIIECTBEHHO BIIMSET Ha CTPYKTYPY MOJEIHM 4Yepe3 CUETYUKH, HEOOXOJIUMBIE IS
HAKOIUICHUS PE3yJbTaTOB MOACITUPOBAHUS.

[lokazarenu kadecTBa (PYHKIIMOHUPOBAHHS MOJIETM 3aBUCAT OT €€ BBIXOJA  Ha
CTaIlMOHAPHBIC XAPAKTEPUCTUKH pPadOThl  (YCTAHOBUBIIMMHCS TP YCTPEMJICHHH K
OECKOHEYHOCTH CHCTEMHOTO BpeMeHH). Pe3ynbTaThl, HAKOTUICHHBIE 32 BPEMS MEPEXOTHOTO
npoiiecca Oy1yT BHOCUTh MOTPEIIHOCTH B KOHEUHBIN PE3yIbTaT MOJICIIMPOBAHUS.

Kpumepuii ocmanosa omnpenenser MOMEHT TNpEKpalleHus TMporoHa monaeinu. B
IpOCTEHIIeM ciy4yae MPOTOH MPEKPaIaeTcs M0 JOCTIKEHUH 33JaHHOTO BPEMEHU TaliMepoM,
cUeTurKa 4nciia 0O0CIyKeHHBIX 3as8BOK W T.M. bojee mpaBWIIbHBIM yNPaBISTh MPOTOHOM TIO
JOCTHKEHUH 3aIaHHON TOYHOCTH OJHOTO M3 TIOKa3aTelNeH.



Obpabomka pe3ynrbmamod MOJECIUPOBAHUSA COCTOUT B CXATHH  IOJIydaeMOu
uH(OpMAaIMK, BBIYUCICHUU CTAaTUCTHYECKMX OIEHOK (MaTeMaTHYECKOTO OXHUIAaHUS,
CTaTUCTUYECKON  3HAYUMOCTH  pa3IMuMsl  CPEAHUX, TIOCTPOCHUSI THUCTOTpaMM H
CTaTUCTUUYECKUX (PYHKIMI pacnipeneneHus ). JJonoIHUTENBHO K 3TOMY HEOOXOIUMO BBIBECTH
pe3yJIbTaThl HA [1€YaTh U B apXUB.

5.7. CpeacrBa onucaHusi NOBeAeHUS 00bEKTOB

NmuTanimoHHass MOJEIb SBIISIETCA, KaK MPABUIIO, TMHAMUYECKONW MOJENH, OTPAXKAOIIEH
MOCJIEA0BATENIbHOCTh MPOTEKAHUS JIEMEHTAPHBIX MPOLIECCOB U B3aUMOJICHCTBUE OTIEIBbHBIX
3JIEMEHTOB IO OCH "MOJIEJILHOTO" BPEMEHH twm.

[Iporecc GpyHKIIMOHMPOBaHKS 00BEKTA B TEUCHHWE HEKOTOPOTO MHTEpBaja BpeMeHU. T
MOKHO MPEJCTABUTh KaK CIIy4alHYI0 MOCIIEI0BATENbHOCTh JUCKPETHBIX MOMEHTOB BPEMEHHU
tiv . B KaXp1ii U3 3TUX MOMEHTOB MPOUCXOAT U3MEHEHUSI COCTOSHHS DJIEMEHTOB 00BEKTA, a
B MMPOMEKYTKE MEXKAY HUMU HUKAKUX U3MEHEHHUM COCTOSIHUS HE MPOUCXOUT.

[Ipu mnoctpoeHnn QOpMATU30BAHHOM CXEMbl Tpolecca JOJHKHO BBIMOIHATHCA
CleNylolllee PEKYpPPEHTHOE MPaBWIIO: coObimue, npoucxoosujee 8 MOMeHm 8peMeHU tiy,
MOdHCem MOOenUpo8amvpCsi MoJbKO NOCAe MO020, KAK HPOMOOenIUpo8aHvl 8ce cobbimusl,
npoucuweouiue 8 MOMeHm epemenu t i.jy. B IPOTUBHOM cilydae pe3yjbTaT MOJECIMPOBAHUS
MOKET ObITh HEeBEpHbIM. Peanuzaiiusi 3TOro mpaBuiia MOKET MPOBOAUTHCS Pa3TUYHBIMU
Croco0aMH.

1. Iloepemennee mooenuposanue ¢ oemepmuHupoéaruvim wazom At.  Ilpu  mo-
BPEMEHHOM MOJICTMPOBAHUU C JETEPMUHHUPOBAHHBIM IIIarOM AJTOPUTM OIHOBPEMEHHO
MIPOCMATPUBAET BCE AIEMEHTHI CUCTEMBI YEpE3 IOCTATOUYHO MaJIble MPOMEKYTKH BpeMeHU At
U aHaJIU3UpPyeT BCE BO3MOXKHBIC B3aUMOJICHCTBUS MEXTy dieMeHTamu. CrocoO
MOJICTTUPOBAHUS C JACTEPMUHUPOBAHHBIM IIarOM COCTOUT M3 COBOKYIMHOCTH MHOTOKPATHO
MTOBTOPSIFOIIMXCS JECUCTBUMN:

- Ha 1-OM 1Iare B MOMEHT t; MPOCMAaTPUBAIOTCS BCE 3JIEMEHTHI 00ObEKTa U OIpeensieTcs,
KaKWe U3 HUX U3MEHSIOT CBOE COCTOSIHUE B 3TOT MOMEHT;

- MOJICJIUPYIOTCS] BCE U3MEHEHHUS COCTOSIHUS, KOTOPBIE MPOUCXOASIT B MOMEHT tj;

- MpoU3BOAUTCS Tiepexo K (1 + 1)-My 1mary, KOTOpbIi BHITIOTHSIETCSI B MOMEHT

tir1 =ti+ At.

“ITpunonn - At ABJISIETCSl Hamboliee YHHUBEPCAIbHBIM MPHUHIIMIIOM TOCTPOCHHUS
MO/JIETUPYIOLIMX AITOPUTMOB, OXBATHIBAIOIIMM BEChbMa IIMPOKHUM KJIACC PEATBHBIX CIOKHBIX
00BEKTOB M UX DJIEMEHTOB JJUCKPETHOTO U HEMPEPHIBHOTO XapaKTepa.

Bwmecre ¢ TeM 3TOT NPUHIMIT BEChbMa HEAKOHOMHUYEH C TOUKH 3PEHUS Pacxojia BpEMEHHU
pabotsl OBM - B TeueHue JIUTEIHLHOTO MEPHOJia HU OJIUH U3 2JIEMEHTOB CUCTEMBI MOKET HE
U3MEHHUTH CBOETO COCTOSIHUS U TIPOTOHBI OYJIyT COBEPIIATHCS BITyCTYIO.

2. Ilospemennoe mooenuposanue co Cay4aiunvim wazom (MojienupoBanue o "ocoobm"
coctosausM). [Ipu paccmMoTpeHun OONBIIMHCTBA CJIOKHBIX CHUCTEM MOKHO OOHApYXXKHTh JBa
THNA COCTOSHUN CUCTEMBI:

1) oObrunbBIC (HE 0OCOOBIC) COCTOSIHUS, B KOTOPBIX CHCTEMa HAaXOIUTCS OOJBIIYIO0 YacTh
BPEMEHH,

2) 0coObIe COCTOSIHMS, XapaKTEpHbIC Il CUCTEMbl B HEKOTOPhIE MOMEHTHI BPEMEHHU,
COBITAIAIOIINE C MOMEHTAMHU MOCTYIUICHUS B CUCTEMY BO3JICHCTBUM U3 OKPYKEHUS, BBIXOJa
OJTHOM M3 XapaKTEPUCTUK CUCTEMBI Ha TPAHMILy 00JIaCTH CYIIECTBOBAHUS U T.JI.

Hampumep, craHok paboTaeT — OOBIYHOE COCTOSIHME, CTaHOK CJIOMaH — 0co0o0e
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cocrosare. Jtoboe  ckauykooOpa3HOE€  W3MEHEHHWE  COCTOSHHS  OOBEKTa  MOXKET
paccMaTpuBaThCA NMPU MOJICTTUPOBAHUM KaK MEepeXxo/l B HOBoe "0co0oe" coCTOsTHUE.

JnutenpHOoCTh mara At — BelMYMHA clydaiiHas. ODTOT CHOCO0 OTIMYaeTcs OT
"mpuimna At " TeM, 4YTO BKIIOYAET MNPOLEIYPY ONPEACICHUS MOMEHTA BpPEMEHHU,
COOTBETCTBYIOIIETO OJMXkKailllieMy 0COOOMY COCTOSHHUIO 1O M3BECTHBIM XapaKTepUCTHUKaM
MpeAbITYIIUX COCTOSHUM.

3.  llozasasounvui  cnoco6. llpu  MOJENUPOBAHWUU  MPOIIECCOB  OOpPabOTKH
NOCNEA0BaTENbHO UAYLIMX 3aBOK HMHOTJA YIOOHO CTPOUTH MOJEIUPYIOIINE AJITOPUTMBI
103asBOY-HBIM CIIOCOOOM, MPH KOTOPOM MPOCIEKUBACTCS MPOXOKACHUE KaXKIOW 3asiBKU
(meranu, HocuTeNs HHPOPMAIIMK) OT €€ BXOJ]a B CUCTEMY U J0 BBIXOJA €€ U3 CUCTEMBI.

[locne 3TOro anropuT™M MpeayCMaTpuBaeT IEPEXO] K PACCMOTPEHMIO CIIEAYHOIIEH
3asgBKUA. Takoro poja MOJENUPYIOIIME aITOPUTMbl BEChbMa 3KOHOMHBI M HE TpPeOyrOT
CHELMATBHBIX MEp JJs y4deTa OCOOBIX COCTOSHUN cUCTeMbl. OIHAKO 3TOT CHOCO0 MOXKET
UCIIOJIb30BaThCA TOIBKO B IPOCTBIX MOJEIISIX.

OCHOBHBIM CpeJICTBOM crielu(UKAIUU TTOBEACHHS O0BEKTOB MOTYT OBITh:

- nepementuvle;

- maumepul;

- cmeumuapmat.

llepemennvie - BXOIHBIE W BHYTPEHHHUE IApaMETPbl CHCTEMbBI, OTPaXAIOT
U3MEHSIONIUECS XapaKTePUCTUKU 00BbekTa. OHU SIBISIOTCS TEPEMEHHBIMU aHATUTUYECKUX
dbopmyn, anredpandyeckux v AUdPepeHIUATBHBIX YpaBHEHUNW U MX cucteM. HekoTopsie
MEpEMEHHbIE HE U3MEHSIOTCS B IIPOLIECCE MOJCIUPOBAHUS, OHU 334aI0TCS B BUJI€ TaOJIUYHBIX
JaHHBIX (ITapaMeTPOB) Mepel MPOBEACHUEM KaKI0TO SKCIIEPUMEHTA.

Tavimep- OIOK MOJETUPYIOLIEH CUCTEMBI, OMPEACIISIONINNA UHTEPBAT BPEMEHU PabOThI
omnpeAesieHHoN ee yacTu. TaliMep MOXHO OTNpeaessiTh (Ha3HAauaTh) IJIsi HEOTPAaHUYEHHOTO
KOJIMYECTBA MOJICUCTEM MOJEIUPYIOIIEH CHCTEMBI Ha OIPENEIECHHBIM MHTEPBAJI BPEMEHU U
0 OKOHYaHWM ATOTO0 HHTEpBaja BBINOJHSITH 3aJaHHOE JEHCTBUE — IMEPEXOf, pacuer,
BU3YyaJIN3allksl pe3ysibTaTa U T.J.

Cmetimuapm — OJOK MOIEIUPYIOIIEH CHUCTEMBbI MO3BOJISIET OCYIIECTBIATH MEPEXOIbI
00beKTa U3 MPEAbIAYIIEro COCTOSIHUS B HOBOE COCTOSIHUE TOJI BO3JIEUCTBUEM COOBITUH U
ycinoBuid. Jlo0asg ciokHasi JIOTMKa TMOBEAEHUS OO0BEKTa BO BPEMEHHU O] BO3JCHCTBHEM
COOBITUI W YCIOBUH MOXET OBITh BBIpRKEHA C MOMOIIbI0 KOMOWHAIMM CTEHT-4apToOB,
muddepeHInanbHbIX, — aIreOpavyeckuX  ypaBHEHHM, MEpeMEHHBIX, TallMepoB U
MIPOTPaMMHOTO KOJa.

Anrebpanueckue U nud@epeHnraabHble YpaBHEHUS, KaK U JIOTUYECKHE ypaBHEHUS,
3allUCBIBAIOTCS. B MOJEIM AHAJIUTHUYECKM U BBIIOJHSKOTCA € IOMOINBI OJHOIO H3
COBPEMEHHBIX 00BEKTHO-OPUEHTUPOBAHHBIX S3BIKOB POTPaMMUPOBAHUSL. B
JNEUCTBUTEIBHOCTU Pa3pabOTUUK MOJIEIH HE CO3JAeT MOJIHbIE IPOrPAMMBI Ha ONPEIETICHHOM
A3bIKE, a JIMIIb BCTABIAET (parMeHThl KoJa ((hopMyJibl, ypaBHEHHUs, IEPEMEHHbBIE) U T.1. B
CHEUAIbHO MPEAYCMOTPEHHbIE ISl ATOr0 MOodss. OTH (ParMEeHTbl BBIPAXKAIOT JIOTHKY
paboThl KOHKPETHBIX IIAaroB WIIM JCHCTBUN B Mojaenn. Ho B m0O0M cilydae BKJIIOYaeMbIC B
Mojenb  (parMeHTbl JOJKHbI  ObITh CHHTAKCMYECKM TPABUJIBHONM  KOHCTPYKIUEH
KOHKPETHOTO $3bIKa, MOATOMY pa3pabOTYMK (HE TMOJIb30BaTEIbh) MOJEIU JOJKEH HMETh
MIPEJICTaBIICHUE 00 TOM SI3BIKE.

OCOOEHHOCTPIO ~ MMHUTHPYIOIIUX  MOJEJIEH  SBISETCSs  MMHUTAlUA  HECKOJbKHUX



napasielibHO MPOTEKAIOUIUX MPOIECcCOB (Kak B JeWCTBUTENbHOCTH). [Ipu 3TOM Bpems
MPOTEKaHUs JUIsl TIapaJUICIbHBIX MPOLIECCOB €UHOE I BCEH CUCTEMBI. DTO JOJKHO OBIThH
OPTaHU30BaHO TaK, YTOOBl HUKAKUX JIOTIOJHUTENIBHBIX YCUJIMNA JISI 3TOTO OT pa3paboT4uKa
HE TpeOOBAIIOCH.

Mooenvroe, gusuueckoe u eupmyanvhoe epems. MooenvHoe(cucmemnoe) 6pems- 310
YCJIOBHOE JIOTHYECKOE BpPeMSl, B €AMHUIIAX KOTOPOTO OMPENENIECHO MOBEAECHUE BCEX 00BEKTOB
mMozenu. MojenbHOe BpeMs MOXKET W3MEHSIThCS HENMPEPHIBHO, €CIU TOBEIECHUE OOBEKTa
onuckiBaeTca audPepeHInaTbHBIMA YPABHEHUSIMU, WA JUCKPETHO, €CIU B MOJEIH
MPUCYTCTBYIOT TOJBKO JUCKPETHBIE COOBITUSI — OT MOMEHTa HACTYIUICHUS OJHOTO COOBITHS
0 MOMEHTa HACTYIUICHUS Jpyroro coObiTHs. EawHWIAa MOIEIhHOTO  BpEeMEHU
UHTEPIPETUPYETCS KaK JI000M OTpe30K BpEMEHHW: CEeKyHJa, MuHyTa, 4dac, roxa. llpum
UHTEPHPETALNNA MOJACIBHOE BPEMSI MOKET ObITh YMHOKEHO Ha JH0001 KO3 (PPUIIUEHT.

Quzuueckoe 6pems- ITO BPEMs, 3aTPAauMBAEMOE KOMIIBIOTEPOM HA HMMHTALHMIO
NENUCTBUN, KOTOpBIE JOJKHBI OBITH BBIMOJIHEHBI B MOJIEIM B TEUEHHUE OJIHOM €IWHHUIIbI
MOJAENbHOrO BpeMeHu. OHO 3aBUCUT OT MHOTMX (DaKTOpPOB, B YaCTHOCTU OT KOJIMYECTBA
MapaJuIeIbHO OCYILIECTBISEMBIX MPOLIECCOB, OBICTPOAECUCTBHS KOMIIBIOTEPA, COBEPILIECHCTBA
nporpaMmbl. Mexay MOJENbHBIM W (U3MYECKUM BpEMEHEM I JaHHOW MOJENH
CYILIECTBYET ONpeIeTICHHOE COOTHOILIECHHUE.

Bupmyanvnoe epems. B pexnMe BHUPTYyaJIbHOTO BpPEMEHU KOMIIBIOTEP paboOTaer ¢
MaKCUMaJIbHOM CKOPOCTHIO O€3 MPUBS3KU K PU3NIECKOMY BPEMEHH.

Cpeocmea anmumayuu TO3BOJISIIOT TOJB30BAaTENI0 CO3AaThb BHUPTYAJIbHBIA  MHp
(coBokymHOCTh Tpaduyeckux 0O0pa3oB, XKHUBYI0O MHEMOCXEMY U T.1.), YIPaBISIEMbIii
JUHAMUYECKHMMHM TapamMeTpaMHd MOZENH, MO 3aKOHaM, ONPEIENICHHBIM MOJIb30BaTEIEM C
MOMOIIBI0 YPAaBHEHUW U JIOTMKU MOJIETUPYEMBIX 00BEKTOB. BusyanbHOE mMpencTaBlieHUE
00BEKTOB TIOMOTAeT TMOJIb30BATEII0 MPOHUKHYTh B CYTh MPOIECCOB, MPOUCXOISAIIUX B
CUCTEME.

5.8. IMuTannoHHoe MOeJIMPOBAHNE CTOXACTUYECKHX 00 bEKTOB METOI0M
MomnTte-Kap.uio

Meron MonTte-Kapio- 3T0 YMCIEHHBIM METOJ PELICHUS MAaTeMAaTHYECKUX 3a4ad IpU
MOMOIIM MOJENUPOBaHUsA chaydailHbix BennunH. Camo Ha3zBanue «Mourte-Kapmao»
IIPOUCXOIUT OT ropojia B KHsbKecTBE MOHAKO, 3HAMEHUTOIO CBOMM UTOPHBIM JIOMOM.

WNnes Merona cOCTOMT B cieayrolmeM. BMecTo TOro 4rto0Obl OMUCHIBaTH IPOLECC C
NOMOUIbI0  AHAJIUTUYECKOro ammapara (AupQepeHUualIbHbIX WM  anreOpanyecKkux
YPaBHEHUI), MPOU3BOAUTCS «PO3BITPHIID) CIYYaHOTO SBICHHS C MOMOIIBIO CIIELHAIBHO
OPTaHU30BaHHOW MPOIEAYPHI, BKIIOYAIONICH B ce0si CIy4allHOCTh M JAIOIIeH ClydailHbIMf
pe3ysbrar. B EHCTBUTEIBHOCTH KOHKPETHOE OCYILECTBICHUE CIy4alHOIoO IIpolecca
CKJIaBIBACTCS KaXIbplii pa3 MO-MHOMY;, TaK K€ M B pE3yJbTare CTATHCTUYECKOTO
MOJIETTUPOBAHUSA MBI MOJYy4aeM KaXKIbld Pa3 HOBYIO, OTIMYHYK) OT APYIMX PEATH3ALNI0
UCCIIELYyEMOTO IIpoLecca.

DTO MHOXECTBO pealu3alMii MOKHO HCIIOJIb30BaTh KAK HEKHM HMCKYCCTBEHHO
NOJIYYEHHBId CTaTUCTUYECKUN MaTepuay, KOTOPbIH MOXET ObITh 00paboTaH OOBIYHBIMU
METOJIaMU MaTeMaThyeckoil craructuku. [locne Takoir 00pabOTKH MOTYT OBITH MOJTYYEHBI
M00bIE MHTEPECYIONIME HAC XapaKTEPUCTUKHU: BEPOSITHOCTU COOBITHI, MaTeMaTH4ecKue



OKHMJIaHUS U TUCTIEPCHUH CITyYalHbIX BEJIUYHH U T. [I.

Aneopumm ucnonnenus memooa Moume-Kapio.

1. IloaroToBka HNAaHHBIX I MOJENHU- IOJTYYEHHE TEOPETHUECKUX PaCIpEICIeHUN
BXOJHBIX TApaMETPOB OOBEKTA;

2. BBoj TeopeTnyecKux pacnpeeseHui mapaMmeTpoB o0bEKTa B IpOrpamMmy;

3. 3amaHue KpUTEpHUs OCTAaHOBA padOTHI NPOrPAMMbBI MOIETUPOBAHMUS;

4. T'eHepauusi caydyailHOTO 4YMcia JUId KaXKJIOTO BXOJHOTO TapameTpa oO0beKkTa B
COOTBETCTBHUU C UX TEOPETUUECKUMU PACIIPENCIICHUSMU, CM. pas3aen J5.5.;

5. IIporon Moaenu no KaxxJaou reHepanyu CIIy4anHbIX YUCEl,

6. COOp CTAaTUCTHUYECKOTO Marepuana 1Mo pe3yabTaTaM MOJIETUPOBaHUS- (DYHKIIUU
LETU U MPOMEXYTOUHBIX TAPAMETPOB MOJEIIN IO KAXA0W F€HEPALNH;

7. Ecnu KkpuTepuil ocTaHOBA JOCTUTHYT, TO HEOOXOJMMO pacdeThl MPEKPATUTD (CTOII),
B [IPOTUBHOM CJIy4ae MPOJI0JKUTh, BEPHYTHCS K I1.4.

8. Pacuer CTaTUCTUYECKUX XapaKTEPUCTHK: MAaTEMAaTHYECKOTO OKHUIAHUS, CPEIHUX
3HAYEHUW U MOMEHTOB JJIs1 (PYHKIIMH LIeJIU U IPOMEKYTOUHBIX MapaMeTPOB MOJIEIH;

9. Komnen pacuera.

Kpurepuem octaHoBa MOTYT OBITh:

- KOJIMYECTBO CIIyYaWHBIX YHCEI M0 KAXKIOMY BXOJHOMY MapameTpy;

- BpEMs pacyera;

- abCOJIIOTHOE 3HaueHuEe (QYyHKIUY;

- CKOPOCTh U3MEHEHMSI 11eJIEBOU (DYHKIIUH.

[Ipr mMonmenupoBaHUM CIy4YaWHBIX SBIEHUA MeToaoM MonTe-Kapio mel nonb3yemcs
caMoOM CIy4aifHOCTBIO KaK arrapaToM MCCIIEJOBAHUs, 3aCTaBIsIEM €€ «padoTaTh Ha HACY.

Hepenko Takoii npueM OKa3bIBaeTCs MPOILE, YEM IMOMBITKM MOCTPOUTh aHATUTHYECKYIO
Mozenb. [ CHoXHBIX omepaiuil, B KOTOPBIX YYacTBYET OOJBLIOE YHUCIO HIIEMEHTOB
(MammH, JrONeN, OpraHW3alMi, MOJCOOHBIX CPEACTB), a CiydaiHble (AKTOPBI CIOXHO
NIEPENJIETEHBI, II€ mpouecc - SBHO He MAapKOBCKMH, METOJ CTaTUCTUYECKOTO
MOJICTTUPOBAHUS, KaK MPaBUJIO, OKA3bIBAETCS MPOLIE aHATUTHUECKOTO (a HepeaAKo ObIBaeT U

CANHCTBCHHO BO3MO)KHBIM).

. Brog Kpurepini
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Puc. 5.5. Aaroputm MmogenupoBanusa MetoioM MonTe-Kapio.



[lepBas 0COOEHHOCTH METOJA - MPOCTasi CTPYKTypa BBIMUCIUTEILHOIO alrOpUTMa,
BTOpasi - MOIPEIIHOCTh BBMMUCIEHUM, Kak MpaBwio, nponopimoHanbHa D/N2, toe D -
HEKOTOpasi mocTosiHHast, N - yucino uchbeitaHuil. OTcroa BUAHO, YTO JJIsE TOTO YTOOBI
YMEHBIINUTH MorpentHocTh B 10 pa3 HyxHO yBermuuTh N (T. €. 00beM pabdoTsl) B 100 pas.
SIcHO, YTO OOWTHCS BBICOKOM TOYHOCTH TAaKMM ITyTeM HEBO3MOXHO. [loatomMy 0OBIMHO
roBopsT, 4to Meton Monte - Kapno ocobeHHo 3(pdekTuBeH mpu peleHn Tex 3a1ad, B
KOTOPBIX PE3YJIBTAT Hy>KEH ¢ HeOOMbIIION TOUHOCTHIO (5-10%).

B 3apgauax wuccnenoBanusa omepauuit meton Monte-Kapno mnpumensercs B
TPEX OCHOBHBIX CITyYasixX:

- NpU MOJEITUPOBAHUM CIIOKHBIX, KOMIUIEKCHBIX ONEpPALMHA, T€ MPUCYTCTBYET
MHOTO B3aUMOJICUCTBYIOIIUX CIy4alHbIX (PaKTOPOB;

- TpU MPOBEPKE MNPUMEHUMOCTH Oo0Jiee MPOCThIX, AHAIUTHUYECKUX METOJOB H
BBISICHEHUU YCJIOBUI UX NPUMEHUMOCTH;

- B LIEJIIX BBIPAOOTKH MOMPABOK K AHATTUTUYECKUM (POpPMYJIaM TUIIA «IMITUPUUECKUX
bopMy» B TEXHUKE.

bubauorpadguuecknii Ciucok

I'opnees, Anekcanap Cepreesud. MogenvpoBanue B arpourkenepun [ Tekcr]:
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"Arpounkenepus" / I'opnees, Anexcanap CepreeBud. - 2-€ U3, ; UCHP. U JOI. -
CIIO. : Jlans, 2021. - 384 c.

I'opneee A.C. Mogenupoanne B arpourkedHepunt 2021 r. Pexum

nocryma::http//e.lanbok.com ObC «Jlauby.
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koMmIuiekca Poccuiickoit ®enepaimuu Ha nepuon no 2025roma. M.: OHO «Tunorpadus

Pocceabxo3akagemus», 2020. — 45c¢.
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"Arpoumkenepus') / B.B. Kupcanos, JI.H. Mypycunze, B.®. Hekpamesuu, B.B.
[[eBuoB, P.®. ®unonoB . - Mockpa : UHD®PA-M, 2022. - 585 c.
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BBICLLIET0 00pa3oBaHus

«Psi3aHCKUI TOCY1apPCTBEHHbIH ArPOTEXHOJOTNYECKUI YHUBEPCUTET
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HMuBecTupoBaHre HAYYHO-TPUKIATHBIX TPOEKTOB B arpOUHKEHEPUN: METOANUECKHE PEKOMEH-
Ty JUIsl IPOBEICHHS MTPAKTHUECKHUX 3aHATHH CO CTYJACHTaMU, 00Y4YaIOUIMMUCS 10 OCHOBHOM 00p a-
30BaTeNIbHOW MpOorpaMMe — MarucTparypa, HamnpasiieHust noaAroToBku 35.04.06 ArpounkeHepust moj-
TOTOBJICHBI:

Honenrtom, k.1.H. bornanunkos Nnes FOpeeBuu

Metonuueckre peKOMEHIAIMK TTOrOTOBJICHBI C y4eTOM TpeOoBaHMi (enepanbHOro rocyaap-
CTBEHHOTO oOpa3oBaTenbHOro cTaHaapta Bwiciiero obpazoBanus (PI'OC BO) mokonenus 3++ mo
HarpapJeHUIO oAroToBKU 35.04.06 ArpourkeHepust (KBaupuUKamus (CTEIIEHb) «KMaruCTP») U MPe/i-
Ha3Ha4YeHBI 7S CTYJIEHTOB OYHOW M 3a04HOU (hopM 0OyueHHs HampaBiIeHHOCTeH (mpoduieii) odpazo-
BaTeNbHBIX Iporpamm: «LludppoBbie TEXHUYECKHE CUCTEMBI B arpodu3Hece», « TeXHUUECKHE CUCTEMBI
B arpoOusHece» «IeKTpooOOpyAOBaHUE U AIIEKTPOTEXHOJOTUN» 1o aucuuiiinHe «OueHka 3¢dex-
TUBHOCTH MHBECTULMOHHBIX IIPOEKTOB.

MeToauuecKre PEKOMEHIAIMKE OOCYKIEHB U 0N00pEHBl Ha 3aceqanuu Kadeapbl JKCILTyaTaIvs

MAIIMHHO-TPAKTOPHOI'O ITapKa
«19» maprta 2025 r. IIporokon Ne 8.

3aB. kadenpoit « IKcITyaTaIus MaliuHHO-TPAKTOPHOTO TTapKa bauy-
puH A.H.
( kacpenpa) (moamuchk) (®.1.0.)
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BBeaenue

Hucuummna «Ouenka 3p(peKTHBHOCTH MHBECTUIIMOHHBIX IIPOEKTOB» B 0a30BYI0 4acTh MOJY-
aeil. ObecreynBalONMMU JUCUUIUIMHAMHE Ui Kypca «OrneHka 3()(eKTHBHOCTH HHBECTHUIIMOHHBIX
IPOEKTOB» SABISIOTCS AUCHUIUIMHBI NMPO(ECCHOHATBHOTO IUKIA MPEABIIYNIeH CTyHNEeHHM BBICIIETO
npodeccroHanbHOro 06pazoBaHus. JucuuIUIMHA, B CBOIO OYEpElb, SBISETCS NMPEPEKBU3UTOM IS
CIEAYIONINX y4eOHBIX KYPCOB:

- o npodumio odpazoBaTeNbHOM nporpammsl « TexHuueckue cuctemMsl B arpobusnece»: «lla-
TEHTOBE/ICHUE U 3alllUTa TeXHUYECKOW HH(popmanum», «IIpoeKTHpOBaHME M HCHBITAHUS MAIIUH U
00opy1oBaHMUs 715 dKUBOTHOBOJICTBA», « T€XHOIOTHsI MAIIMHOCTPOCHUS;

- mo npodmirro 00pa3oBaTENBHON MPOrpaMMBl « DIEKTPOOOOPYNOBAHME U AIIEKTPOTEXHOJIO-
run»: «l[laTeHTOBeneHNE M 3almuTa TeXHUYecKo MHpopmanun», «MoaenupoBaHue U ONMTUMHU3ALIMS
IKCIUTYaTalluOHHO-TEXHOJIOTHYECKUX ITPOLIECCOB B DJIEKTPOIHEPT ETUKER;

Henp IMCHUIUIMHBI — HAYYUThb OCHOBHBIM HAIpPaBJIEHUSAM U COBPEMEHHBIM IOAXOJAaM MH-
BECTUPOBAHHUS HAyUHO-NPUKJIAJHBIX IPOEKTOB B arPOMHKEHEPHH.

3agayu IMCHUIIUHBI:

- (popmMHUpOBaHUE CIIOCOOHOCTH CAMOCTOSITEIBHO NMPUOOPETATh U UCIOJb30BaTh B MPaKTHY e-
CKOM JIesITeIbHOCTH HOBbIE 3HAHUS U YMEHUS B 00JACTH MHBECTUPOBAHMS HAYUYHO-NPUKIAIHBIX IPO-
€KTOB B arpOUHKEHEPUH;

- popMHpOBaHME CIIOCOOHOCTU aHAIN3UPOBATh U IPOrHO3UPOBATH SKOHOMUY eCKUEe (P (PEKThI
U TIOCJIEJICTBUS Pa3BUTHUS HAYKH U MIPOU3BOJICTBA B arpOMHKEHEPUHU U BECTU MTOMCK pellleHul B cdepe
YOpaBIEHUS pealu3alueil Hay4dHO-IPHUKIATHOIO IPOEKTa, YIpaBJICHUS PHUCKaMU U (PUHAHCOBBIM
o0ecneUeHUEM;

- (hopMHUpOBaHHE CIIOCOOHOCTU MPH HOATOTOBKE MHBECTHPOBAHUS HAYYHO-NPHUKIAJHBIX MPO-
€KTOB PacCUMTBIBATh U OLIEHUBATH YCIOBHS U MOCIEACTBUA (B TOM UUCIIE SKOJIOTUYECKHUE) IPUHUMAE-
MBIX OpPTaHMW3aLMOHHO - YIPABICHUYECKHX PEIICHHH B 00JIACTH TEXHUYECKOTO U JHEPreTUYEeCKOTO
oOecreyeH!s! BBICOKOTOUHBIX TEXHOJIOTHIl MPOU3BOJICTBA CEILCKOXO3SIIICTBEHHOM 1P 0Ty KIUH.

[TpakTryeckue 3aHATHS 110 JaHHOW TUCIUILIMHE MOJHOCTHIO OXBATHIBAIOT KOHTAKTHYIO paboTy
IpernojaBaTelis co CTyACHUECKOI aynuTopueil kak B pamkax oyHoi (18 vacoB), Tak u 3a04uHOi (6 ua-
coB) ¢opm o0yueHus. B naHHOH CBs3M yaenseTcs 0co60e BHUMaHUE PAIlMOHAIIBHOMY paclpeeIeHHIO
BPEMEHU KaK Ha CaMMX MPAKTUYECKUX 3aHATUAX MO pasfenam 2-5, Tak U IpH MOJATOTOBKE CTYAECHTOB
YPOBHSI «MarucTpaTrypa» K 3aHsITHSM.



IIpakTHyeckoe 3aHsiTHE MO pa3aenay 2.

NHBECTUIHMOHHOE TPOEKTUPOBAHUE B AI'POUH’KEHEPUU

Heﬂb u 3aoauu RPAKMUYECKO20 3AHAMUA

Heab mpoBeneHUs MPAKTUYECKOTO 3aHATUSA IO yKa3aHHOMY pasleily — Hay4WTb CTYyJECHTOB
YPOBHSI «MarucTpaTypa» IMOHUMAaTb COBPEMEHHbIE OCOOCHHOCTH MHBECTUIIMOHHOTO NMPOEKTHUPOBAHUS
U IPUMEHSTH MOJIyYeHHbIE 3HAHUS B paMKaX pa3pabOTK{ Hay4HO-TPUKIAIHBIX IPOEKTOB B arpoMH-
JKEHEpUU.

Hacrosimee mpakTiuueckoe 3aHsITHE HANpaBiIeHHO HAa (JOpPMUPOBaHHE KOMIIETCHIIMM B pamMKax
KOTOPOH IpelyCMaTpUBAETCs BIaJEHUE METOAAMHU aHAIHM3a M IMPOTHO3UPOBAHUS SKOHOMUYECKHX 3 (-
(EKTOB M MOCIEICTBUI peaan3yeMoil U IJIaHUpyeMO AesTeabHocTH. B 1aHHOH cBs3M, 10 3aBepiiie-
HUIO JTAaHHOTO 3aHATHS CTYACHTBI JOJIKHBI:

Memoouueckue ykazanusa K npo8eo0eHu0 3aHAmu

B pamkax gaHHOIro MpakTUYECKOTO 3aHATUS 3aIUIAaHUPOBAHO TPU BUAA pabOThI CO CTYIEHTaMHU:
YCTHBIM ONPOC B paMKax aHAIUTUYECKUX BOIPOCOB M 3aJaHUM, TECTUPOBAHHE IO TeMaM | -2 u pere-
HUE pacyEeTHBIX 3a/1ad.

Jlist mpoBeieHnsl yCTHOTO ONIpOca CTYIEHTBI IOJKHBI IPEABAPUTEIBLHO TOATOTOBUTHCS K HEMY,
OTBETHUB Ha NPEAJIOKCHHbIE AHATUTUYECKHUE BONIPOCH] U BBINOIHUB 3a1aHus. B xo1e ompoca oOcyxe-
HUIO MOJUIeKaT BOIPOCHI, NMpeJHa3HAYEHHbIE JJI CAMOCTOSITEIbHOr0 M3ydeHus. Onpoc mpoBOIUTCS
npenojaBaTesieM (pOHTAIbHO, B HETO BOBJIEKAIOTCS BCE CTYJIEHTHI, IPUCYTCTBYIOIIME Ha 3aHATUH. B
X0Jle oIpoca MIperonaraeTcst Kpatkoe o0cyx aeHue npo0iem, U3y4yeHHbIX B JAHHOM paszjene. AHallu-
TUYECKHUE BOIIPOCHI U 3aJJaHUs pa3[elIeHbl 10 TPEM I'pyIIaM CI0KHOCTH, YTO COOTBETCTBY €T IIOPOTO-
BOMY YPOBHIO OCBOEHHS YUYEOHOTO MaTepuaia CTyJEHTAMH B paMKax TeKyIllero KoHTpois. I1o pe3yns-
TaTaM OIpOca IMPENOaBaTeNIb MOXKET OLEHUTh IIOPOrOBbIIl YPOBEHb YCBOEHMSI MaTepuasa ONpPOLIEH-
HBIX CTYJECHTOB Ha «YyJOBJIETBOPUTEIIBHO», «XOPOLIO» WM «OTIUYHO». B cilydae oTka3a oT oTBeTa Ha
BOIIPOC IpernogaBaTesis 10 MUHUMaJIbHOMY YPOBHIO, JINOO HENPaBWIBHOIO OTBETAa Ha BOIIPOCHI MUH U-
MaJbHOT'O MOPOTOBOTO YPOBHS 3HAHUM, YMEHUN U HABBIKOB, MIPEAYCMOTPEHHBIX HACTOSIIUM pa3aesioM
JUCLUIUIMHBI, OLIEHKA 110 JaHHOMY BHJAY palOThl y CTyJEHTa SIBJISIETCS HEYAOBIETBOPUTENbHON. B
ClIlyyae OTCYTCTBHS CTYJIEHTAa Ha 3aHATHM €r0 3HaHUS aHAJIUTUUYECKON YacTH MaTepuaia Mo JaHHOMY
pazfeny He 3aCUUTBIBAKOTCS.

TectupoBaHue MPOBOAUTCA IperoaBatesieM B cooTBeTcTBUU ¢ TpeboBaHusmMu OI'OC Ha Oy-
MaXHOM Hocutese. TecTsl pa3ieneHsl 10 TPEM IPYIIaM CI0KHOCTH, YTO COOTBETCTBYET MOPOTrOBBIM
YPOBHSM OCBOEHHS y4eOHOr0 MaTepuaya TeCTUPYEMBIX CTYJEHTOB Ha «yIOBJIETBOPUTEIBHOY, «XOPO-
110» WJIN «OTIAU4HO». KpuTepuu olieHKH TECTOB U COOTHOLLIEHHUS BO3MOKHBIX BApUAHTOB MPaBUIIbHbBIX
OTBETOB B paMKaxX Ka)KJoro 0J0Ka MpeCTaBIECHbl B IPUIOKEHNH 2 K HACTOSIIUM METOJAUYECKUM yKa-
3aHUSIM.

Pemenne pacueTHbIX 3aJa4 IPEAIIOJAracT pa3BUTHE HABBIKOB CTYJIEHTa YPOBHS «MarucTpaTy-
pa» B paMKax M3y4E€HMs HACTOSILErO pasfelna. 3alayd paclpelelIeHbl 110 TPEM I'PYIIaM CIOXKHOCTH
(mo mopsimky Nel, Ne2, Ne3), uTo COOTBETCTBYET MOPOTOBBIM YPOBHSIM OCBOCHHUSI y4€OHOTO MaTepH ana
TECTUPYEMBIX CTYJACHTOB Ha «yJ0BJIETBOPUTEIIHHOY, «XOPOIIO» UIH «OTINYHO». 3a/1a4a JI0JKHA ObITh
pelieHa NpaBWiIbHO U 00bsACHEHa M0 X0ay Bcero pemenus. [Ipu aToM, oOydaromumiicss MOXKET HOJIb30-
BaThCS JIONOJIHUTEIBHBIMU MaTepHalaMd TEOPETUYECKOro IlaHa (JIeKIUH, yueOHble T0co0us) ¢ pas-
pelIeHns npenogaBaTes.

Kputepun OLIeHKHU BBIIOJHEHUS NMPAKTUYECKOrO 3aHATUSA B LIEJIOM IIPEJCTABIEHBI B IPUIOX €-
HUU | K HACTOALIMM METOAMYECKUM yKa3aHHUSM.

[Tpo10IKUTENBHOCTD BCEX BUJIOB pabOT Ha MPAaKTUYECKOM 3aHATHH OIpeiesiseTcss TpeOoBaH u-
eM, u3noxeHHsIM B @OCax 1o JaHHON AUCIUILIMHE, a €r0 YacTOTa 3aBUCUT OT KOJIMYECTBA BBIEIIC H-
HOTO BPEMEHHU B paMKax 3a04YHON WM OYHOM (opM 0OydeHHMs], ONpeeICHHbIX YUYEOHBIM IJIAHOM H
3aKpeIIeHHBIX B paboyeil mporpamme.
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AHnanumuyeckue 60npocwl u 3a0aHUA

Hackonbko (opmanizoBan Or3Hec-TIaH Kak SKOHOMIYECKHUI TOKyMEeHT?

Onpenenute nporiecc OU3HeC-TIIaHUPOBAHUSL.

B uem HazHaueHre OM3HEC-TIIaHa HAYIHO-TIPUKIIAHOTO TPOSKTa?

OxapakTepusyiiTe cucTeMy OM3HEC-TUTAHUPOBAHKSI.

OxapakTtepu3yiiTe 3HaUeHHE pe3toMe Kak pasziesia OM3Hec-TuIaHa.

Onpenenute Npouecc HBECTULIMOHHOTO MMPOEKTUPOBAHHUS.

OxapaxkTepu3yiTe MapKeTUHIOBYIO CTAJUI0 NHBECTUIIMOHHOTO MPOEKTUPOBAHMUS.

KakoBo coneprkaHue nNpou3BOACTBEHHO-TEXHUYECKON CTaANN HHBECTUIIMOHHOTO MPOEKTUPOBa-
HUsI?

Oxapakrtepusyiite (prHaHCOBO-OLEHOYHYIO CTAJMI0 HHBECTHIIHOHHOT'O MPOEKTUPOBAHUSI.
OxapaxkTepusyiTe eI UHULIMATOPOB HAyYHO-IIPUKJIAJHOIO NMPOEKTa — KaK YaCTHOIO JULA, TaK U
KOMITaHUH.

Vcnosusa npumenenus SWOT-ananmm3a B MapKeTUHTOBOM OOOCHOBaHUHM HAyYHO-IIPHUKIIAIHOTO
npoekra’?

OxapakrepusyiTe pa3avudHbIe LEIU MAPKETUHIA ¢ TOUYKH 3peHus ToBapoB B2B uB2C?

UYro ciienyeT NOHUMATh M10]] HOHATHEM «MHHOBALMOHHAS CTPATErus»?

B uyeMm cyTh nornomaronei cTpaTeruu JMUEeH3UpOBaHUs?

Yrto 00beqUHACT KOMITAHUH-KOHKYPEHTHI?

B 1eMm 3asaua npoiiecca HOpPMUPOBAHUS TPy/Aa U MaTepHuaioB?

Kakum o6pazom ocyuiecTBiseTcss HAOOp nepcoHania 1l NpeanpUsTus, CO31aBae MOT0 O] IPOEKT?
B uem cmbIC IIIaHUPOBAHKS MEPOTIPUATUI IO CTUMYJIMPOBAHUIO TpyAa?

B dem 3amaua MeponpusaTHii IO TOATOTOBKE TPOU3BOICTBA?

UYro siBIISIETCS LETbI0 MTPOU3BOACTBEHHO-TEXHIHUECKOTO 00OCHOBaHHS HAYYHO-TIPUKIIATHOTO MTPOEK-
Ta?

OxapakTepusyiTe CBOOOIHBIN (0€3/10IT0BOI ) IEHEKHBIN MOTOK.

OxapakTepusyiTe B3aUMOCBS3b PA3TUYHBIX THIIOB JCHEKHBIX TOTOKOB M IMHAMHUYECKUX METOOB
OIICHKH NPOEKTA.

[Touemy nonnbiit nenexubiid noTok (I I1 Bi1. CK) He MokeT ObITh OTpUIIATETEHBIM?

[Touemy c TeopeTHUecKO TOYKM 3peHus (HOPMHUPOBAHHE TOTHOrO (PUHAHCOBOTO IIAHA TPOCKTA
— 3TO JOCTATOYHOE YCJIOBHE IS TPU3HAHUS MPOCKTa SKOHOMHYECKH dPPEKTUBHBIM ?

Kak 060cHOBbIBaeTCS BETMYMHA HEOOXOIUMBIX HHBECTULIMOHHBIX BIIOKEHUIT?

Pacuemnwvie 3a0auu
3agaua Ne 1

Komnanus cobupaetcst npoBecTd 0OHOBIICHHE MPOU3BOJCTBEHHOI TMHMU. PaccmaTpuBaroTcs 1Be

BO3MOXXHBIC K IPUMECHCHNIO TEXHOJIOTHUYCCKUC LICTIOYKH.

OT06paTI> TCXHOJIOTHUIO AJ11 WHBCCTUPOBAHUA U3 COOCTBEHHBIX CpE€ACTB KOMIIaHWH, €CIIU:

1) nHa momenT 2014 roga ¢puHAHCOBBIE PE3yNIbTAThl KOMIIAHUHU CIICAYIOLIHE:

|H0Ka3aTenb | 3HayeHue, pyo. |




Bripyuka ot peanu3anuu npoaykuun (6e3 HIAC n akuu3oB) 383 480,00
3aTpaTel Ha OPOU3BOACTBO U PEATU3AIIMIO IPOAYKIIHU 278 640,00
ITpuObLIb (VOBITOK) OT peaJIM3allNy IPOLYKIIHH 104 840.00
[Ipoune 10x01bl 28 000,00
IIpoune pacxoasl 2560,00
[Tpu6bL1b (YOBITOK) OT MpoYe aesTeIbHOCTH 25 440,00
J1ox0J1B1, BCEro 358 740,00
3aTpaThl U pacXoabl, BCETO 281 200,00
ITpuOsUIL (YOBITOK) OTYETHOTO IIEPHOIA, BCETO 130 280,00
Hasor Ha npuGsuih 26 056,00
UYucras npubbLIb (YOBITOK) 104 224,00
2) SJKOHOMUYECKHE XapaKTEPUCTUKH TEXHOJIOTMYECKUX BAPUAHTOB BBITJISIST TaK:
IToxazareins T'ox
0 1 2 3
TexHomornueckas nemouka Ne 1
KamuranosnoxeHus 70 000 250 000 110 000
CebecToMMOCTE 001ast 145 000
TexHomornueckas nemouka Ne 2
KanuranoBioxenus 400 000
CebecToUMOCTE 001I1as 190 000

TpeOyeTcst pacCMOTPETh BAPHAHTHI CO CMEHOM phIHKA COBITA Wi 06€3 TAKOBOH.

3agaua Ne 2

1.  Onpenenure cBOOOJHBIE JEHEKHbBIE MOTOKH MO0 WHHOBAIIMOHHOMY IMPOEKTY OpraHH3alii KOM-
Mepueckor maboparopuu 3a 2015, 2016, 2017 u 2018 rr. ¥ B MOCTAPOrHO3HOM Tepuoje (Ha
MMOCTOSIHHBIA YPOBEHb MPUOBUTLHOCTH OpPTaHHW3alus BbIAAET 1Mo mporHos3am B 2018 r.). HC

UTHOPUPYETCH.
IMokaszarenn Ton
2015 2016 2017 2018
Bripyuxka 550 000,00 |1 100 000,00{2 000 000,00
3aTpaThl HA CTDOUTENIBCTBO (3aKa3) 500 000.00 | 100 000.00
3atpaThl HA TEXHUYECKOE 00CITy)KMBaHHUE 000- 150 000,00 | 200 000,00 [ 25 000,00
pyZoBaHuUs (MaTepUabl)

3atpaThl Ha OXpaHy (CAaMOCTOSITEILHO) 80 000,00 | 140 000,00 | 200 000,00
3apaboTHas 11aTa IePCOHATY 60 000,00 80 000,00 80 000,00
AmMopTu3anys 3JaHuid ¥ 000pyTOBaHUS 50 000,00 60 000,00 60 000,00
[Tpoune 00IIEeX03HCTBEHHBIC 3aTPATHI 100 000,00 | 160 000,00 | 180 000,00

2. Tlo Tem e JaHHBIM CKOHCTPYMPYHTE JEHEKHbIE IOTOKH ISl BIIaJIeNIbIIEB COOCTBEHHOT'O KaluTaa,

CCJIn:




a) TPEAIoyiaraeTcsi  B3STh

MPOILIEHTaMU 3a MOCICAHUN TO/T;

JIOJITOCPOYHBII

3acM

(uHaHCHpOBaHUE
pacxo1oB Ha yeTsipe roga (rmo 2018-if BKIIIOUNTENBHO) 1O cTaBKe 9% ro/10BbIX;

0) TPOLIEHTHI BHITUIAUMBAIOTCS KKIBIM roJl B Havayle nepuoja, HauuHas ¢ 2016 r. Jloar moramaetcs
CBOOOJTHBIMH CPEJICTBAMH IO MPOEKTY B KOHIE Nepuoja. B xonme 2018 r. moir moramaercs BMeCTe C

HWHBCCTUIITMOHHBIX

B) B CJy4ae HEXBATKU OOOPOTHBIX CPEJCTB INITAHUPYETCS OpaTh «JUIMHHBICY» KPEAUTHI IO CTOUMOCTHU
20% oT cyMMBI (3a ollepaTUBHOE MPEIOCTABIICHUE) C BHIIIATOM B KOHIIE CIEAYIOUIET0 Meproa;
I') «HAJOTOBBIM LIUT» UTHOPUPYETCS.

3. Tlo TeM ke JaHHBIM OICHUTH YPPEKTHBHOCTh M IIEHHOCTh HAYYHO-NPHKIAIHOTO MPOEKTa Ha
01.01.2015 r., ecniu craBka TUCKOHTUPOBAHUSA — 25%.

3agaua Ne 3

OnpenenuTe LEHy OTEUECTBEHHOTO UCTpeduTens 5-ro nokoyieHus F'GA Ha BHEIIHUX PBIHKAX,
€CJIM U3BECTHO O 3aKJIFOYEHUHU JOTOBOPA O HAMEPEHUSX C MHOCTPAHHBIM IIPABUTENIBCTBOM Ha ITOCTABKY
18—22 mr. B Gnmkaiimem OyaylieM M U3BECTHBI OCHOBHBIE IapaMeTPhl CIENOK ¢ KOHKYPUPYOIMMHU
IIPOAYKTAMU U UX TAKTHYECKUE XaPaKTEPUCTUKHU.

[TapameTpsr FGA F-35 | F-16E | Eurofighter | Saab Cy-30
Typhoon | JAS 39
DddexTrBHAs TUIOMAAL pacCeU- | min 0,3 0,5 1,8 1 1,2 1,8
BaHMs (CTENIC-TEXHOJIOTHS), M”

MaxkcumanbHasi CKOpocTb, KM/4 | max | 2600 1900 2000 2500 2000 2200
Kpeiicepckas ckopocTh, kM/94  |max | 1300 850 800 1000 800 900
[IpakTrueckuii motosnok (Beicota |max | 20 000 | 18 200 | 15 240 19 000 15240 | 17300

1noJieTa), M
JlansHOCTH OOHApyKeHus 1ener, | max | 400 300 150 300 170 150
KM

JlanbHOCTH TOJIETa, KM max | 4300 2520 3000 3600 2600 3000
BboeBast Harpy3ka, Kr max | 10000 [ 9100 | 10 000 7500 5300 8500

Lena, mia gomr. CIITA 100 35 120 50 50

[TokynaTesnb Mo KOHTPAKTY Nzpa- | Ilaku- Owman IOAP | Anrona
Wb CTaH
KonnyecTBo 1o KOHTPAKTY, IIIT. 18-22 20 16 12 14 18
(mporHo3)

Tecmupoeanue no pazoenam 1 u 2

Tecmosvie 3a0anus bioka 1

1-1. K anemeHTaM HHQPACTPYKTypbl HAYYHO-NPUKIATHOTO IPOEKTa OTHOCST:
a) Ou3Hec-MHKYyOaTop, TEXHOMApK, KOMaHAy MIPOEKTa, 3aKa3urKa IIPOeKTa, HHBECTOPOB;
0) HOpPMATHUBHO-TIPABOBBIE AKThl, KOMaH/Iy MPOEKTa, YHUBEPCUTET, TEXHOMAPK, LIEHTPhI KOJIJIEKTUBHO-

T'0O IIOJIb30BaHUA,

B) peruoHaNIbHBIN (POHA MOAIEPKKH Maoro OusHeca, OM3HeC-MHKYOaTOp, 3aKa3urKa MpoeKTa, OaH-

KU, JITU3UHI'OBBIC KOMIIAHHUH,




r) Ou3Hec-aKcenepaTop, TEXHOMAPK, [EHTP MEXKIYHAPOIHOTO COTPYIHHUYECTBA U MO ACPKKU UHHO-
Balllii, UHHOBAIIMOHHBIN LIEHTP.

1-2. K OCHOBHOMY KpHUTEpHUIO NMPUCBOEHUS MYHHMLHMIIAIBHOMY OOpa30BaHHIO CTaTyca HayKorpaaa
OTHOCHT:

a) HaJM4Yue YHUBEPCUTETA;

0) HamM4ue rpazo00pasyrouero HayYHO-IPOU3BOICTBEHHOTO KOMITJIEKCA;

B) HaJW4YME YHUBEPCUTETA U aKaJEMIOPOJIKA;

) HaJU4ue KOHCTPYKTOPCKHX OIOpPO M HAyUHBIX OpraHU3alui;

1) BApUAHTEHI a), T).

1-3. Kakue Hay4HO-HCCIIEIOBATEILCKIE HATIPABJICHHS HE BOILIH B TIEPEYCHb OCHOBHBIX HAIPaBJICHUI
Hay4YHO-IIPUKJIATHOTO IeHTpa « CKOJIKOBO»?

a) »HeprodpPeKTUBHOCTh U IHEProcOEpeKeHUE, B TOM YHCIIE pa3paboTka Hay4HO-TIPUKIAIHBIX
JHEPreTHYECKUX TeXHOJIOTH;

0) simepHbBIE TEXHOJOTHH;

B) KOCMHYECKHE TEXHOJIOTUU — MPEXKIEC BCETO B 0OIACTU TEIEKOMMYHUKAIMI M HABUTAMOHHBIX
CHUCTEM (B TOM UHCIIE CO3/JaHIE COOTBETCTBYIOILECH Ha3eMHON HH(PPACTPYKTYPHI);

I) TEXHOJIOTUU MOJyuyeHHUs U 00paboTku (PyHKIIMOHAIBHBIX HAHOMATEpUaJoB;

II) MEAUIUHCKHE TEXHOJIOTUH B 00J1aCTH pa3paboTKH 000pyI0BaHH S, JIEKAPCTBEHHBIX CPEICTB;

€) CTpaTernvecKrue KOMIBIOTEPHBIE TEXHOJIOTHU U IPOTPAMMHOE 00eCTIeueHHE;

K) TEXHOJIOTUM MOHUTOPHHTA U NMTPOTHO3UPOBAHUS COCTOSIHUSI OKPYIKAIOIIEH Cpelbl, MpeaoTBpalie-
HUS ¥ JIUKBUJIAIUHN €€ 3arPs3HEHMSL.

14. K ueneBbM nokasarensiMm peaimsanuu CTpaTernu Hay4HO-IIPUKIAIHOro pa3sutusa PO Ha nepu-
oa 10 2020 rosa OTHOCAT:

a) MOBBIIICHUE BHYTPEHHUX 3aTpaT Ha UCCIIE0BaHMS U pa3padbotku 1o 4,5—5% BBIT k 2020 1.5

0) MOBBIIICHUE BHYTPEHHUX 3aTpaT HA HCCIIEOBAHUS U pa3padboTku a0 2,5—3% BBIT k 2020 r.;

B) TOBBINIICHNE BHYTPEHHHX 3aTPaT HA MCCIeI0BaHuUs U pazpadotku 1o 3,5—4% BBIT k 2020 r.;

') MOBBIIIEHNE BHYTPEHHUX 3aTpaT Ha HccieoBaHus U pa3pabdotku 10 2% BBII k 2020 r.

1-5. Cpoxk peanu3zaiuy Hay4HO-TTPUKIIAIHOTO MPOCKTa MajOro HAYYHO-TIPHUKIAJTHOTO TPEANPHUSITHS B
OM3Hec-aKkceneparope, Kak MpaBuiIo, COCTABIISCT:

a) 110 6 MecsIEeB;

0) 1o 2 ner;

B) /10 3 JIeT;

r) 10 5 JeT.

1-6. IlpenenpHast cymma muHH-TpaHTa (ponHga «CKOJIKOBO» M MUHHUMAIbHAs CyMMa 1€ HEXKHBIX
CpEeCTB, MPUBJIEKaeMas OT COMHBecTOpa (B % OT OI0/KeTa MPOEKTa), COCTABIISIET:

a) 1,5 muH pyO0. u 0%;

6) 3 muH py0. u 0%:;

B) 5 mutH py0. u 10%;

r) 5 miH py06. u 0%;

1) 10 mumH py6. u 10%.

1-7. Kakue orpaHudeHHs HEOOXOJWMO YUYUTHIBATH I MPOEKTa CTPOUTEIHCTBA TOCTUHHIIBI B
6omb110M TOpoe?

a) TOJUTHYCCKHEe, PUHAHCOBBIC, HOPMATUBHO-TEXHUYCCKHUE, COITMATBHBIC, BPEMCHHBIC, YPOBEHB Kade-
CTBa,

0) coruaibHbIe, PHUHAHCOBBIC, 0Opa30BaTEIbHbIC, BPEMECHHBIC, TOJIMTHY €CKHE, EMOTPapUICCKUE;

B) HOPMaTHBHO-TEXHHUYECKHE, (DMHAHCOBBIC, COIMAIbHBIC, YPOBEHb KaueCTBa, MOJMTHYCCKHUE, KO-
JIOTHYECKHE;



F) PCIIUMTUO3HEIC, (bl/lHaHCOBBIC, COMMAJIbHBIC, ITIOJTUTHYCCKHE, DKOJIOTHYCCKHUE, ITATCHTHBIC.

1-8. K »kecTkHM orpaHMYeHUsIM, OKa3bIBAIOIIUM BJIMSHUE HA MPOCKT, HEOOXOAMMO OTHECTH:

a) HaJIMYMe HEOOXOJUMOro IEepCoHaa JUIS MPOEKTa, SKOHOMUYECKAs M TOJIUTAYCCKAs CHUTYyallus B
CTpaHe, BpeMsi, HCOOXO0IUMOE JIJIs pean3aiui IMPOeKTa;

0) OO/DKET MPOEKTa, SKOHOMUYECKasi M TMOJUTUYECKAsl CUTyallus B CTpaHE, 3aKOHOJATEIIbHBIE U
HOPMAaTHBHBIC aKThI;

B) SKOHOMHYECKAsl M MOJUTHYECKAS CUTYyallus B CTPaHE, TEXHOTeHHBIC (DAaKTOPBI, MPUPOIHBIC (haK-
TOPBI,

I') BpeMs, HEOOXOaUMOE JUIsl pealnu3aluy NpoeKTa, OIOJKET MPOEKTa, HaJU4YMe HE 00XOIMMOTIO
nepcoHaia Jyisl MpoeKTa.

1-9. 3anHTepecOoBaHHBIE CTOPOHBI MPOEKTA — ITO:

a) MEHEeDKEp MPOeKTa, PyKOBOIUTEIh KOMITAHUH, HHBECTOP MPOEKTa, 3aKa34MK PO EKTa, MECTHBINA
JKUTEIIb;

0) KOMaHJa TPOEKTa, PYKOBOAMUTEIh MPOEKTAa, 3aKa34UK MPOEKTa, MHBECTOP MPOEKTa, MHUIIUATOP
MPOEKTAa;

B) rOCyJapCTBEHHBIN CITy’KalllMi, 3aKa34MK MPOEKTa, HHBECTOP MPOEKTA, PYKOBOJIUTEb MOApPA3/e-
JICHUS] KOMITAaHUHU, COTPYAHUK KOMIIaHUU-KOHTPAreHTa;

r) OyxrajaTep KOMITAaHWH, MAapKETOJOT KOMIIAHMH-KOHTpAareHTa, KOMaHJa IMPOEKTa, WHHUIIHATOP
MPOEKTA, TOCYJAPCTBEHHBIN CITYKaIUN;

1) BCE OTBETHI BEPHBI.

1-10. TlocnemoBaTtenbHas pa3padoTKa MPOEKTa — ITO:

a) GopmynupoBaHUE MPOEKTA IO ITATAM;

0) opueHTanMs Ha TOCTIXKCHUE TIeNIeH MTPOCKTa;

B) MOJTrOTOBKA OMKCaHUs pabOT MPOEKTa, KOTOPbIEe HEOOXOAUMO BBIITOIHUTH;
r) pa3paboTtka Oro/KeTa MPOEKTa U TU1aHa padoT;

J1) HET IPAaBUJIBHOIO OTBETA.

1-11. JInst aHanm3a 3aMHTEPECOBAHHBIX CTOPOH MPOEKTA MPUMEHSETCS:

a) MaTpHlla BIACTU/BIUSHUS, TPYNIIUPYIOIIAs 3aMHTEPECOBAHHBIE CTOPOHBI Ha OCHOBE MX IJIaTexe-
CIIOCOOHOCTH ¥ BO3MOYKHOT'O Y4aCTHS B POEKTE;

0) MaTpula BIACTH/MHTEPECOB, TPYNIUPYIOLIas 3aMHTEPECOBAHHBIE CTOPOHBI Tla OCHOBE MX YPOBHS
IIOJIHOMOYMH U YPOBHSI 3aMHTEPECOBAHHOCTH B OTHOILIEHUH PE3YJIbTaTOB IPOEKTA;

B) MOJ€Ib 0COOEHHOCTEH, ONMUCHIBAIOLIAS KIACChl 3aMHTEPECOBAHHBIX CTOPOH B 3aBUCUMOCTH OT MX
IJIaTEKECIOCOOHOCTH U JIETUTUMHOCTH;

I') HET MPaBUJIBHBIX OTBETOB.

1-12. Pa3paboTky miaHa mpoeKTa B COOTBETCTBUHU co cTtaHaaproM PMBOK (2013) ot HOcAT K 00-
JIaCTH 3HAHMM:

a) ymnpaBlIeHHE COJAEp KaHUEM MPOEKTa;

0) ympaBlieHHE WHTErpaIe MpoeKTa;

B) yIpaBJICHUE 3aUHTEPECOBAHHBIMHU CTOPOHAMU MPOEKTA;

r) yIpaBleHUE CPOKAMH IMPOEKTA;

J) yrpaBieHUE KOMMYHUKALMSIMU POEKTA;

€) YNpaBlIeHHE YEIOBEUECKUMHU pecypcaMu POEKTa.

1-13. Puck npoekTa B COOTBETCTBUHU cO cTanaaprom PMBOK (2013):
a) yrpoza (WId BO3MOXHOCTb), KOTOpasi MOET BIHUATh HAa JOCTH)KEHHE MOCTaBJICHHBIX
LeJIel IPOEKTa;
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0) HeompeneneHHoe coObITHE MM HAOOp OOCTOATENBCTB, KOTOpBIE OyayT MMETh BO3JCWCTBHE Ha
JOCTUKEHHE MTOCTABICHHBIX IEJIeH, €CIIU CITy4aTcs;

B) HEompejeleHHOe COOBITHE WM yCIOBUE, KOTOPOE B ClIydyae, €ClId OHO MMEET MECTO, MO3UTHBHO
WJIM HETATUBHO BO3JICHCTBYET HA 3a/1a4¥ MPOEKTA;

I') KOMOWHAIMS BEPOATHOCTEH BOZHUKHOBEHHSI COOBITHSI U €T0 TIOCIEICTBUN Ha LIETTU TIPOCKTA;

J1) OMacCHOCTb TOTO, YTO HEXKeIaTeIbHOE COOBITHE MTPOSBUTCS.

1-14. B cootBetctBUM co ctanaaptoM PMBOK (2013) B pa3nen « YpaBiieHHE COAEpKaHUEM MPOEK-
Ta» BXOIAT CIEAYIOLINUE MPOLECCHI:

a) COCTaBIIGHUE TIIaHA YNPAaBJICHUS COJIEp’KaHUEM IpoeKTa, cOop TpeOOBaHMIA, OMpeENeNeHnue Co-
JepKaHusl, CO3J]AHNE UePAPXUIECKON CTPYKTYPHI paboT, MOATBEPKICHUE COEPKAHUS, KOHTPOIb CO-
JIEPKAHUS;

0) ompeneneHue LENH, ONMpPEIeTIeHNUEe COIep)KaHUs, CO3JAaHUE HEepapXUUECKOW CTPYKTYphl padoT,
MOATBCPIKACHUC COJACPIKAHUA, KOHTPOJIb COACPKAHUS;

B) OIpejiesieHue 1enu, cOoop TpeOOoBaHMi, ONpeeNeHre COACP)KaHUs, CO3JAaHUE HepPapXUUeCKOu
CTPYKTYPHI pa0b0T, KOHTPOJb COJEPKAHUS;

') ompeneneHue 1enei u 3aaay, coop TpeGoBaHMA, ONpEIETICHNE COAEPKaHMsI, CO3IaHNE HepapXuye-
CKOHM CTPYKTYpPBI pabOT, KOHTPOJIb COACPIKAHHUSL.

Tecmoesvie 3a0anus broxka 2

2-1. WneHtudukanus pucKoB MPOEKTa B COOTBETCTBUU co cTaHAapToM PMBOK (2013)-3t0:

a) ompeneNeHNe PHUCKOB, CIIOCOOHBIX IOBIUATH HA TPOEKT, U  JOKYMEHTHPOBAaHUE
UX XapaKTePUCTHK;

0) pacrnoyiokxeHue PUCKOB MO CTEIIEHU UX MPUOPUTETA AJIs NalbHEHIIEro aHAIN3a,

B) KOJINYECTBEHHBIM aHaAlM3 BEPOSITHOCTH BO3HUKHOBEHMSI M BIMSHUS MOCIEICTBUNA PUCKOB Ha
MIPOEKT;

r) pa3paboTka BO3MOXHBIX BapUaHTOB U JEHCTBU, CIOCOOCTBYIOUIMX MOBBIIIEHUIO OJaronpusr-
HBIX BO3MO>KHOCTEM U CHUKEHHIO YIPO3 ISl JOCTHIKEHUS 1IEJIed TPOEKTa;

1) BapHaHTHI a), 0).

2-2. B cepTuduKanuu CHenyuaIucToB MO YNpaBiIeHUIO NMpoekTaMu nmo monaenu /PMA yposenb D
TpeOyeT NpoIEMOHCTPUPOBATH!

a) yMeHHEe PYKOBOAUTH BCEMM MOPT(HENIMU MPOEKTOB OpPraHM3alluy, T.. OIBIT pabOThl MUHUMYM 5
JIeT yIpaBJIeHUs IPOEKTaMu, IpOrpaMMaMu U NOPTHENSIMY;

0) BBICOKMI YPOBEHb 3HAHUI BO BCEX 00JIACTAX yNPABJICHUS IPOEKTaAMU; IPETEHACHT MOXET BBICTY-
[aTh B KAYECTBE YICHA KOMAaH/bI yIIPABICHUS IPOCKTOM, a IMUHHUCTPATOPA IIPOEKTA;

B) YMEHHE yIPaBJIATh KOMIUIEKCHBIMU POEKTAMH, 5-JIETHUH OIBIT YIIPaBJIE€HUS IPOEKTAMHU, U3 KOTO-
PBIX HE MEHEE 3 JIET — OIBIT OTBETCTBEHHOI'O 3@ PYKOBOJACTBO CJIOXKHBIMH IIPOEKTAMU;

I') BBICOKMI ypOBEHb 3HAaHMII BO BCEX OOJACTIAX YHpaBIEHUS MPOEKTAMH, ONbIT YIPABJICHUS MPOEK-
TaMU — 3 rojia, OIbIT PyKOBOJCTBA — IO,

1) YMEHHE PyKOBOJIUTH HECIOKHBIMHU MPOEKTAMU, OIBIT YIIPABICHUS IPOEKTAMU — HE MEHee 5 JIeT.

2-3. IlponeccHas MHHOBAIUS — JTO:

a) BHEJPEHUE HOBOTO WJIM 3HAYMUTENIBHO YIYYIIEHHOTO Croco0a MPOU3BOACTBA WM JOCTaBKH
MPOJIyKTa;

0) BBeleHHE B yMOTpeOJICHUE TOBapa WIJIM YCIYTH, SBIISIFONIMXCS HOBBIMH JIHOO 3HAYHUTEIHHO
YJIYYIICHHBIMU TI0 YaCTH UX CBONCTB WJIU CIIOCOOOB HCIOJIb30BaHUS;

B) IPUMEHEHHE HOBOTO MapKETUHTOBOI'O METOJAa BKYIIC CO 3HAYUTEIHHBIMU U3MCHEHUSIMU B JIH-
3aifHe WM YIAKOBKE MPOIYKTa, a TAKXKE PEKIIAMHBIC MEPOIIPHUSTHS 110 TPOABUKCHHIO MIPOCKTA;

T) BHEJPEHHUE HOBOTO OPTaHU3AI[MOHHOTO METO/Ia B JICIIOBOM MPAaKTHKE OM3HECa, B OPTaH H3aIHH
pabouyux MECT U OpraHU3aIUH MPOU3BOJICTBA.
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2- 4. Tlepuon peanu3alud JOJITOCPOYHBIX KPYMHOMACIITAOHBIX HAYYHO-TPHKIAIHBIX MPOEKTOB
COCTaBIIsICT:
a) Oonee 5 ner;
0) orroma no 3 neT;
B) TOI;
r) 104 Jner.

2-5. Ompenenute THIT UHHOBAIMH MIPOEKTA MO CO3/IaHUIO HOBOTO JICKAPCTBEHHOTO MpeTapara:
a) 0a3ucHas U MCEBIOMHHOBAIHS;
0) yiydmaromas v TCeBIOUTITIOBAIIHS;
B) Oa3ucHas W yIydliaromnias;
r) Oa3ucHas;
1) yIydlIaromiasi;
€) TICEeBJIOMHHOBAITHS.

2-6. Ormnpenenure NpU3HAKKA HAYYHO-IPUKIIAJHOTO MPOEKTA B paMKaX KOHLEIIMH KU3HEHHOTO
LUKJIA:

a) CTOMMOCTb M BOBJICUEHME II€pCOHANIa MaJjibl Ha CTapTe, PACTYT MO XOJ/y MPOEKTa U PEe3Ko Ia-
JAIOT 110 MEPE 3aBEPLICHUS;

0) CTOMMOCTH ¥ BOBJICUCHHE TIEPCOHATA 3HAUYNTEIBHBI HA CTAPTE, YMEHBIIAIOTCS 110 X0y MPOEK-
Ta ¥ PE3KO NaJaroT [0 MEpPE €ro 3aBepLICHUS;

B) CTENEHb BEPOSTHOCTU YCHEUIHOI'O BBINOJIHEHUS NPOEKTAa BHAYaje HAaUMEHEe HU3Ka M, TaKUM
o0Opa3om, HauboJsee BBICOKA HEOMPEICTICHHOCTD;

I') CTETIeHb BEPOSATHOCTH YCIIEUTHOTO BHIMOIHEHUS IPOSKTa BHAYAJIe 3HAYUTENbHA U, TAKUM 00pa-
30M, HanboJiee BbICOKA HEONPEIEIEHHOCTh;

J1) BO3MOKHOCTh 3aMHTEPECOBAHHBIX CTOPOH IMPOEKTA BJIMITh HA €T0 PE3YJIbTAThl U KOHEUHBIC
3aTpaThl HauboJiee BHICOKA HA CTapTe M 3HAYUTEIIBHO MaJJaeT B JajIbHENIIEM;

€) BO3MOYKHOCTh 3aMHTEPECOBAHHBIX JIUIl MPOEKTA BIMATh HA €r0 pe3yJbTaThl U KOHEYHBIC 3a-
TpaThl MaJia HA CTAPTE U 3HAUUTEIBHO MAJAET B JAJTbHEUIIEM.

2-7. IlnanupoBaHe HAy4YHO-TMPUKIATHOTO IPOEKTa OCYIIECTBISACTCS:
a) Ha dTare WHUIUAIMU U pa3pabOTKU MPOEKTa;

0) Ha BCeX 3Tanax *XU3HEHHOTO 1MKJIa;

B) Ha dTalle peajn3alliy POEKTa;

I') TOJIKO Ha 3Tale WHUIHAINH.

2-8. Ha sTane MHMIMAIMHN HAYYHO-MIPUKIIAJTHOTO MTPOCKTA:

a) OCYILIECTBIISIETCS OATOTOBKA JICTAILHOTO IUIAHA YIIPABJICHHUS IIPOSKTOM, OIPENIEISIOTCS CyObeK-
Thl U 00BEKThI MHBECTHIINH, MPOBOIUTCS KOHTPOJIb BBITIOJIHEHHSI IUTAHOBBIX 3aIaHU, MEPOTPUSATHIA
1 padoT;

0) bopmysHpyeTCs uesl U KOHIICTIHS MPOCSKTa, HAMEYAIOTCS Iy TH JIOCTYKEHUSI LIS, TOTOBUTCS
MPUOJIU3UTETHHBIN IIJIAH OCHOBHBIX MEPOIPHSITHH, OTIPEIEIISIOTCS CyOBEKThl U OOBEKTHl HHBECT H-
LM

B) TOTOBUTCSI IJIaH YIIPABJICHHS IPOCKTOM, YBSI3aHHBIN 110 BPEMEHH, Pecypcam, UC IOJHHUTENSIM C
KOMILTEKCOM 3aJITaHHi, MEPOTIPUSATHI 1 PadOT ¢ IebI0 peann3alyu npoekta. OnpenensieTcs opraHuza-
IIUOHHAS CTPYKTYypa, MOOMPAIOTCS CIICIIMATUCTHI, (POPMHUPYETCS TPOCKTHAS KOMaH/Ia;

r) GopmMmynupyercss uaes W KOHIECHIMS MPOEKTa, pa3padaThiBacTCs JCTANBHBIA TUIAH TMPOEKTa,
MOI0OUPAIOTCS CIICIUATKCTHI, (POPMUPYETCS MPOSKTHAS KOMaH/Ia, TIPOBOIKUTCS KOHKYPCHBI 0TOOD
MOTEHIIMATLHBIX KOHTPAT€HTOB IMPOEKTA U TOTOBUTCS KOHTPAKTHAS JOKyYMEHTAIHS;

1) BapHaHTHI 0), B).
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2-9. KnroueBas Bexa 3Tana MHULMALMU HAyYHO-NPUKIAJHOTO MPOEKTa — 3TO:
a) ycCTaB MPOEKTa;

0) MPOTOTHUN MPOIYKTA MPOEKTA;

B) 0a30BbIH IJIaH MO CTOMMOCTH;

r') MPOJYKT IPOEKTa;

1) TIJIaH YTPABICHUS TPOEKTOM.

2-10. ApanTuBHBIC )KU3HEHHBIC ITUKIIbI pa3pabaThIBAIOTCS JJIsl TOTO, YTOOBI:

a) COXPaHUTh BBICOKYIO CTETICHb BIMSHUS 3aNHTEPECOBAHHBIX CTOPOH U HU3KYIO CTOUMOCTh M3-
MEHEHUI Ha IPOTSHKEHUHU BCETO KU3HEHHOTO IIMKIIA MPOEKTa;

0) COXpaHUTh HU3KYIO CTETIEHD BIUSHUSA 3aMHTEPECOBAHHBIX CTOPOH M HU3KYK) CTOMMOCTb M3Me€-
HEHHI Ha POTSHKEHUHU BCETO KU3HEHHOTO ITUKJIA MPOEKTA;

B) COXPaHUTh BBICOKYIO CTEMICHb BIIUSIHUS 3aWHTEPECOBAHHBIX CTOPOH M BHICOKYIO CTOMMOCTD
W3MEHEHHUHN Ha MPOTSKEHUH BCETO KU3HEHHOTO IUKJIa TPOCKTA;

T') COXpaHHUTh HU3KYIO CTETICHb BIMSHUS 3aHHTEPECOBAHHBIX CTOPOH M BBICOKYIO CTOMMOCTD M 3-
MEHEHHI Ha MPOTSHKEHUH BCEro KU3HEHHOTO LKA MPOEKTA.

Tecmoevie 3a0anus baoxa 3

1. KakoBa crenensp (popmMann30BaHHOCTH OM3HEC-TIaHA KaK IKOHOMHYECKOTO IOKYMEeHTa?
a) (dhopmann30BaH;
0) HedopMaIr30BaH.

2. Kaxko# u3 0OCHOBHBIX BHI0B OM3HEC-TUTAHOB OMPEACIACTCA KaK CTPATerHYSCKU WA OTIEPATH B-
HBIU IJIaH OpPraHu3aluu, TOAKPEIJICHHBIA SKOHOMUYECKUMU pacyeTaMu’?

a) Ou3Hec-IUIaH Pa3BUTHUS MPEIIPUITUS;

0) Ou3Hec-IUIaH HHBECTUIIMOHHOTO MPOEKTAa;

B) Om3Hec-1IaH ((MHAHCOBOTO O3/I0POBJICHUSI.

3. Cy1ecTByeT JId KECTKO OIpeIeJIeHHas CTPYKTypa Ou3Hec-11ana?
a) 1a, CyIIeCTBYET;
0) HeT, HE CyIIeCTBYET.

4. Kakoii u3 pa3zenoB OM3HeC-IJIaHa 3aBEPIIAET €T0 COCTaBICHUE?
a) pesrome;

0) KOMIaHUSA-UHULIUATOP MPOEKTA;

B) OIMCAHME IPOEKTa;

I) MapKeTHHIOBBIH IJIaH;

1) TUTaH TIEPCOHAIA;

€) MPOW3BOJICTBCHHBIN IIJIaH;

) (pMHAHCOBBIN IIaH.

5. BepHo 11 yTBepKIeHUE: OM3HEC-TUIAH JIOJDKEH OBITh MPECTABICH B CTUIIC JINTEPATYPHOTO IIPO-
HU3BCACHUA, YTOOBI 3aUHTCPCCOBATH INTOTCHIIMAJIBbHBIX HHBGCTOpOB?

a) Ja, 3TO BEPHOE YTBEPIKIACHUE;

0) HEeT, 3TO HEBEpHOE YTBEPKJICHUE.

1. Ilponymepyiite, B Kakoi MOCIEIOBATEIIBHOCTH, COTJIACHO BallleMy MPEICTABIECHHIO, TOKHO MPO-
XOJIUTh NHBECTUITMOHHOE MPOCKTUPOBAHHE:

a) MapKETUHTOBBIN JTaTl;

0) MPOU3BOICTBEHHO-TEXHUYECKHUH dTAIl;

B) ¢prHaHCOBOE 0OOCHOBAHUE. a,0,B
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2.

BepHo JIU YTBCPIKIACHHUC! «HoBoe OPJIHIO CO34acTCA AJisd pCain3aliid MHBECCTUIIMOHHOI'O IIp O-

€KTa, B TOM YHCIIe U 10 MPUYHHE yI100CTBa KOHTPOJIS HAJ JEHEKHBIMH MMOTOKAMHU, HHUIIA UPYEMBIMU
MPOEKTOM» ?

a)
6)

3.

J1a, 9TO BEPHOE YTBEPKIACHUE;
HET, 3TO HEBEPHOE yTBEPIKICHUE.

Ha kakoM »Tane MHBECTULHMOHHOIO MPOCKTUPOBAHUS JECTEPMHHUPYETCS LIEHA NPOAYKTa, Ijla-

HUPYEMOT0 K IPOU3BOACTBY 1O MPOEKTY?

a)
6)

B)

4.
a)
0)
B)

Ha MapKETUHTOBOM JTarle;
Ha MPOU3BOJICTBEHHO-TEXHHYECKOM 3TaIle;
B X0Ji¢ PMHAHCOBOTO 0OOCHOBAHHSI.

O0BeM IMpOU3BOACTBA 3a BECb IJIaHOBBIN CPOK pain3aliii IIPOCKTA JOJIKCH:
IMPEBOCXOIUTH 00BEM BO3MOKHBIX MMpOoJaaxK;

coBIIaaaThb C 00BbEMOM BO3MOIKHBIX IpoJax;

OBITH HEMHOI'O MEHbIIIE 00hEMA BO3MOIKHBIX IMpoJax.

Htorom ¢puHaHCcOBOro 3Tana pa3paboTku OM3HEC-IIJIaHa Pa3BUTUS IPEIPUATHS SBISETCS:
IIPOTHO3 OCHOBHBIX (PMHAHCOBBIX KO3(P(PULIMEHTOB;

IIPOTHO3 CBOOOTHBIX IEHEKHBIX MOTOKOB MPEINPHUATHS;

MJIAHUPOBAHUE TIOJIHBIX JICHEKHBIX TOTOKOB;

OLIEHKa IIPOEKTA.
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IIpakTnyeckoe 3ansiTue mo pasuaenay 3.
OCHOBHBIE 3TAIIbI YIIPABJIEHUS PEAJTM3ALIMENA HAYYHO-ITPUKJIAJTHOTO
IMPOEKTA B ATPOUH)KEHEPUHN

lle./lb u 3aoauu RPAKMU4YECKO20 3AHAMUA

Lleab npoBefeHNs JAHHOTO 3aHATUS — HAYYUTh CTYJCHTOB YPOBHS «Maructparypa» paspada-
ThIBaTh, 0OOCHOBBIBATh U PEAIN30BBIBATH HA NMPAKTUKE HEOOXOAUMBIE ATAIlbl YIPABICHUS pean3allu-
€1 Hay4YHO-IIPUKJIAJHOIO IPOEKTA B arPOUHKEHEPHH.

B pesynbTate BBINOIHEHMS IPAKTUUECKOTO 3aHATHS 10 TaHHOMY paseny JoJkHa c(hopMHUp O-
BaThCsl HANPaBJICHHAsI HA Pa3BUTHE CIIOCOOHOCTU M TOTOBHOCTH PACCUMTBHIBATH U OLIEHUBATH yCIIOBHS
U TIOCNEACTBHS (B TOM YMCIIE SKOJOTHYECKHE) MPUHIUMAEMbIX OpPTraHHU3allMOHHO-YIIPABIEHYECKUX pe-
HmIeHUH B 007aCTH TEXHUYECKOI0 U SHEPreTHYEeCKOro oOecrnedyeHus: BBICOKOTOYHBIX TEXHOJIOIMH Ipo-
U3BOJICTBA CEJILCKOXO3SAMCTBEHHONW NMPOLYyKUUH. B pa3BuTHE yKa3aHHON KOMIETEHIUH, CTyACHTHI 110
OKOHYaHUU NPAKTUYECKOTO 3aHATUS JOJIKHBIL:

Memoouueckue yKazanusa K npoeeoenuto 3aHamus

B pamkax gJaHHOTO MPAaKTUYECKOTO 3aHATHS 3aIUIAaHUPOBAHO JIBa BUAA pabOThI CO CTYIEHTaMHU:
YCTHBIM OIIPOC B paMKax aHAJIUTUYECKHUX BOIIPOCOB U 33JJaHU U PEIICHHE paCUETHbBIX 3a1a4.

Jns mpoBeieHHst yCTHOTO OIPOCa CTYIEHTHI IOJKHBI IPEABAPUTENIHHO MOATOTOBUTHCS K HEMY,
OTBETUB Ha MPEIJI0KCHHBIC aHAJTUTHIECKUE BOMPOCHI U BBITIOJIHUB 3a7aHus. B xoe omnpoca o0cyxe-
HUIO TOJJIEKAT BOMPOCHI, IIPEeIHA3HAYEHHBIC JJIsI CAMOCTOSITEIBHOTO M3yueHus. Ompoc mpoOBOIUTCS
npemnojaBaTesieM (PpOHTATBHO, B HETO BOBJIEKAIOTCS BCE CTY/ACHTHI, IPUCYTCTBYIOIIME HA 3aHATHU. B
X0JI€ OTpoca MPEAINoNaraeTcs KpaTtkoe o0Cy aeHue mpooiemM, H3yYeHHBIX B IAHHOM pasjese. AHalu-
TUYECKHE BOIPOCHI U 3aJIaHUsI Pa3[eJeHbl IO TPEM IpyMIaM CI0KHOCTH, YTO COOTBETCTBY €T IOPOTO-
BOMY YPOBHIO OCBOCHHS yUeOHOr0 MaTepHaa CTyICHTaMH B paMKax TeKyI1ero KoHTpoJis. [1o pe3ynb-
TaTaM OIpoca MpPernoaBaTelb MOXET OLIEHUTh MOPOTOBBI YpPOBEHb YCBOEHHUS MaTepualia OMpole H-
HBIX CTYJCHTOB Ha «YyJOBJIETBOPUTEIIHHO», «XOPOLIO» WM «OTIMYHO». B ciydae oTkas3a OoT oTBeTa Ha
BOIIPOC TPETOIaBaTEeNs 10 MUHUMAIBHOMY YPOBHIO, TU0O HETPABUJIBHOTO OTBETA HA BOIIPOCHI MUH H-
MaJbHOTO ITOPOTOBOTO YPOBHS 3HAHWUW, YMEHUH W HABBIKOB, NMPEAYCMOTPEHHBIX HACTOSIIMM Pa37eIOM
JTUCLUUIUIAHBI, OI[EHKA 10 JaHHOMY BHUAY pPa0OTHI y CTyJEHTa SIBISETCA HEYJIOBIETBOPHUTEIbHOU. B
clydae OTCYTCTBHUSI CTYJICHTA Ha 3aHATUU €T0 3HAHUS aHAJTUTHYECKON YacTH Marepuaja 1o JaHHOMY
paszieny He 3aCUUTHIBAIOTCSI.

Pemenue pacueTHbIX 3aJa4 MPEII0JIaraeT pa3BUTUE HABBIKOB CTYJE€HTA YPOBHS «MarucTpary-
pa» B paMKax M3y4Y€HHUs HACTOSIIEro paszzena. 3ajaud pacrpeieseHbl 0 TPeM IpynmnaM CIOXKHOCTH
(mo mopsinky Nel, No2, Ne3), 4TO COOTBETCTBYET IMMOPOTOBBIM YPOBHIM OCBOCHHS y4eOHOIO MaTepu ajia
TECTUPYEMBIX CTYJICHTOB Ha «YIOBJIECTBOPUTEIHHOY», XOPOIIO» HIIH «OTIMYHOY. 3a/1a4a OJKHA OBITH
pelieHa npaBWiIbHO U 00BSICHEHA MO X0y Bcero pemeHus. [Ipu 3Tom, 00ydaromuiicss MOXKET M0JIb30-
BaThCS JIONOJIHUTEIBHBIMU MaTepHalaMd TEOPETUYECKOTo IlaHa (JIeKIUH, yueOHble T0co0us) ¢ pas-
peuIeHus Ipeno1aBaTes.

Kputepuu o1ieHKH BBIIOJHEHUS IPAKTUUECKOrO 3aHATUSL B LIEJIOM MPEJCTaBIEHbI B MIPUIIOK €-
HUU | K HACTOSIIIUM METOJUYECKUM YKA3aHUSM.

[Tpog0mKUTENHHOCTS BCEX BUAOB PAaOOT HA MPAKTHUECKOM 3aHITHH OTNPEEIsSETCs TpeOOBaH U-
eM, n310keHHbIM B @OCax 1o JaHHOW AUCUUILIMHE, @ €r0 YaCTOTa 3aBUCHUT OT KOJIUYECTBA BbIJEIIC H-
HOTO BPEMEHHU B paMKax 3a0YHON WJIM OYHOU (HopM 00ydeHUSs, ONpPEJACTCHHBIX YUYeOHBIM TJIAaHOM U
3aKpeIIEHHBIX B paboyei mporpamMme.

Ananumuuecxkue 60npocsul u 3a0anus

1. MaiiTe XapaKTepUCTUKY TPyIIIaM MPOIECCOB MHHUIMAIIMH | TIJIaHUpOoBaHus B pamkax (aszer HUOKP
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JKU3HEHHOTO IIMKJIa MHHOBAIIMOHHOTO IMPOEKTA.

2. Kak mpoucxXoJuT Hall0KEHUE MPOIECCOB YIPABICHHS MMPOEKTaMU B paMKax OTAENbHOUN (a3bl U
npoekra B 1ueiom? Ilpusenure npumepsl.

3. laliTe XapakT€pUCTHKY IMpOLECCaM MOHUTOPHHIA M KOHTPOJS MHHOBAllMOHHOTO MPOEKTa pa3-
pabOTKH HOBOTO JIEKaPCTBEHHOTO Mpernapara.

4. Ha3oBuTe MpUYMHBI IPEKIEBPEMEHHOTO 3aKPBITUS TIPOCKTA.

5. Ilouemy Ba)XHO OCYIIECTBJISITh MPOILECCHl TUIAHUPOBAHUSI COBMECTHO C 3aWHTEPECOBAHHBIMHU
CTOpPOHAaMH MpoeKTa?

6. PackpoiiTe cyTh npoliecca onpeaeseHus 3aMHTEPECOBAHHBIX CTOPOH MPOEKTA.

7. B uem omiinune (hakTOpoOB cpe/ibl MPEANPUSTHAS U aKTUBOB MIPOIIECCOB OPraHU3aLINH.

8. [ToueMy nepapXu4ecKyo CTpYKTypy paboT He0OX0IUMMO JOBOJUTH IO YPOBHS MaKeToB paboT?

9. Kak coBemanus BIUSIOT 1A ONpeeNIeHue 3aUNHTEPECOBAaHHBIX CTOPOH MpoeKTa?

10. TpebyeTcs 1 MEHSTH peecTp 3aMHTEPECOBAHHBIX JIUI] TPOEKTa Ha OoJiee MO3JHUX ATarax pea-
JU3aIMi THHOBAIIMOHHOTO MPOEKTa U mouemy?

11. Ha3oBuTE OCHOBHBIE pa3/ielibl yCTaBa MpOeKTa pa3padOoTKH MPOTPaMMHOTO MPOIyKTa.

12.B yeM pasznuuus Tpex TUIIOB CETEBBIX I'pa)KOB — B TEPMHHAX pabOT U COOBITUH, B TEPMHUHAX
paboT ¥ B TEpMUHAX COOBITHIA?

13.0numuTe anropuT™ npuMmeHeHus metona CPM 051 ynipaBIIeHHS IPOEKTOM.

14.Kakuie mapaMeTpbl HE YYUTHIBACT CETEBOM rpaduK, MOCTPOSHHBIN MO METOY KPUTHUYECKOTO IMy-
™?

15.Onumute ucronb3oBanue Mmeronaa PERT 0s ynpaBIICHUS IIPOSKTOM.

16.Kakue 1ocTOMHCTBA U HEAOCTATKU y MeTo1a nuarpaMm ['anTta?

17.Kakue mporpaMMHBIE TPOIYKTHI YUUTHIBAIOT TpaduuecKkoe OTOOpa)KeHHE MPOEKTa MO METOAY
CPM, PERT w nuarpamm ["anTta?

18. B uem ominuue ¢popManbHON U HeHOPMATbHON CTPYKTYPHI YIIPABICHUSI MHHOBA LIMOHHBIM TIPO-
exToM?

19. Ha3zoBuTe TUIT OpraHM3aIlliOHHON CTPYKTYpbI, HanOoJee MOAXOIAIINN ISl eJiel pean3anuu
WHHOBAIIMOHHBIX MPOEKTOB, U MOSICHUTE ITOUYEMY.

20. Kakue oTiauuMst M CXOKHME XapPAaKTEPUCTHUKU Yy CHIBHOM M COaJaHCMPOBAHHOW MaTpPUYHOU
CTPYKTYpHI?

21. HazoBute mpo06sieMbl, ¢ KOTOPBIMU MPUXOJUTCS CTAIKUBATHCS B OPraHU3AIMOHHBIX CTPYKTYpax,
MMOCTPOCHHBIX HO MIPOCKTHOMY MPUHITUITY .

22. Kaxoii u3 BHIOB KOHTPOJISI IPEBAIMPYET B CHCTEME YTPABJICHHS HHHOBAIIHOHHBIM IMPOSKTOM?

23. Ha3oBuTe NpUYKHBI, 10 KOTOPHIM 3aKa34MK, pyKOBOJUTEb, KOMaHa IPOEKTa HE IPEKPAIIAOT
HEYJIauHbI{ UJIN YCTapEBIINNA IMPOEKT.

24. Kakwue, Ha BaIl B3I, CYIIECTBYIOT HE(OPMAIN30BAHHbBIE KPUTEPHUH PUEMKHU pE3yIbTaTa JjIs
BHYTPEHHHUX NIPOEKTOB?

Pacuemnwie 3a0auu

3amaua Ne 1.
WM HHOBaIMOHHBIN MPOCKT MPEJICTABIICH CIACAYIOIIMM Ha0OpOM padoT ¢ 3aJaHHOH PO IOJIXK U-
TEJILHOCTBIO.

PaGota [IpenmecTByromas pabora [IpopomxuTenbHOCTH PabOTHI (HEmeIn)
A 2
B - 2
C - 3
D A 5
E A 2
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TpeOyeTcs mocTpouTh ceTeBoM rpaduk u quarpaMmy ['aHTa, a TaK)Ke OMPECIIUTD:
— KPUTUYECKUU ITyTh NHHOBALIMOHHOT'O MIPOEKTA;

— BpeMs 3aBEpIICHUS TPOCKTA;

— Ha KaKoe BpeMsi MOXKHO OTJIOXKUTH padboTy D 0e3 0TCPOUKH 3aBEepIICHUS IPOEKTa B IIETIOM;
— MOXHO JIM OTJIOXKUTh BBIIOJHEHHE pa0boThl K 06€3 OTCPOUKHU 3aBEPILCHHSI IPOEKTA B LIEJIOM.

3agaua Ne 2.

NHHOBaIIMOHHBIN MPOEKT MPEACTABICH CAEAYIOIIMM HA0OpOM paboT ¢ 3aJaHHOM MPOIOJIK U-

TEJIbHOCTBIO.
PaGota [IpenmecTByromnias pabota [IpomomxuTenbHOCTh PabOTHI (HEmeIn)

A - 3
B -

C A 2
D B; C 5
E D 4
F E 3
G B C 9
H F, G 3

TpeOyetcst mocTpouTh ceTeBoii rpaduk u auarpammy ["anra, a Taxke ONnpenenuTh:
® KPUTHYECKUN MyTh HHHOBAIIMOHHOTO MPOEKTA;

® BpCEMs 3aBCPHICHUA ITPOCKTA,

® Ha CKOJIBKO HEIETb MOXHO OTIOXKHUTH paboTy F 6e3 OTCPOUYKHM 3aBEPILICHUS MPOCKTA B IIETIOM;
® MOXHO JIU OTJIOKUTH BhIOJTHEHHE paboThl C 0€3 OTCPOUKH 3aBEPUICHUS IPOCKTA B LIETIOM.

3amauya Ne 3.

HeobxoanMo mpoaHamu3upoBaTh CIEIYIONIYI0 CeTh MHHOBAIMOHHOTO mpoekTa. [Ipeamono-
YKUM, UTO JIJIs1 HE€ MPEACTABJICHBI CIEAYIONIME OLEHKH NPOAOIKUTEIbHOCTH paldoT:
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Pa6ora | HemocpenctBennslii | OnTUMHCTHYECKOE HawubGonee Bepo- [TeccumucTuueckoe
MpeIIIEeCTBEHHUK Bpems (a), Hel. SITHOE BpeMs (m), Bpewms (b), He.
HEI.
A - 2 5 6
B - 2,5 3 3,5
C A 6 7 8
D A 5 5,5 9
E B 5 7 9
F DE 2 3 4
G DE 8 10 12
H CF 6 7 14

TpeOyeTcs onpenenuTs:
— OKUJAEMYI0 IPOIOJIKUTEIBHOCTD IPOEKTA;
— BEPOSITHOCTH TOTO, YTO MPOEKT OYyeT 3aBepiieH 3a 21 Henenio;
— BEPOSATHOCTh TOTO, YTO IPOEKT OyET 3aBEPILIEH 3a 25 HEAEINb.

IIpakTH4yeckoe 3aHsATHE N0 pa3jaeny 4.
YIIPABJIEHUE PUCKAMMU U ITOCJIEJCTBUSMU HAYUHO-ITPUKJIATHBIX
IMPOEKTOB B ATPOUH XEHEPUU
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Heﬂb u 3aoauu RPAKMUYECKO20 3AHAMUA

Ilenb npoBeneHus 3aHATHS 0 JaHHOMY Pa3Aely — HayuUThb CTYJIEHTOB TEOPETUYECKUM OCHO-
BaM YIIpaBJICHUS pUCKaMU U C(OPMUPOBATH HABBIKU YIIPABJIEHUS PUCKOBBIMHM CUTYaLUsMU U TOCJE JI-
CTBUSIMHU IpU pa3paboTKe, 000CHOBAHUM U peallu3allii HayYHO-IIPUKIAIHBIX MPOEKTOB B arpOMHMKe-
HEpUHU.

BeinonHeHne TaHHOTO MPaKTUYECKOTO 3aHATHE HalpaBlIeHO Ha (popMUpOBaHHME KOMIIETCHIIMU
ITIK-3, HanpaBieHHON Ha pa3BUTHE CIIOCOOHOCTH M F'OTOBHOCTU PACCUMUTBHIBATH U OLIEHUBAThH YCIOBHS
Y TOCNIEACTBUS (B TOM YMCIIE 3KOJOTHYECKUE) MPUHUMAEMBIX OPraHU3allMOHHO-YIIPABIEHYECKUX pe-
HIEHUH B 00JACTH TEXHUYECKOTO M SHEPTreTHUYECKOro 00ecrneyeHHs] BHICOKOTOYHBIX TEXHOJIOTUN TIpO-
M3BOJICTBA CEJIBCKOXO35MCTBEHHOW MPOAYKIMHU. B pa3BuTHE yKa3aHHON KOMIIETEHLUHU, CTYJEHTHI 1O
OKOHYaHUH MPAKTUYECKOTO 3aHATHS 1OKHBI:

e 3HATb: COJAEPKAHHUE U MOPSNOK MPOLECCA aHANIN3a PUCKOB; OCHOBHBIE HAIIPaBJICHUS MUHHMHU-
3allUU OTAEIbHBIX (DAKTOPOB PUCKOB IO UTOTaM aHAJIM3a PUCKOB; Ha3HAYEHUE SKCIIEPTHBIX Me-
TOJIOB ITPOTHO3UPOBAHUS NP aHAIM3E PUCKOB; METOAB! y4€Ta PUCKOB MHBECTHLMOHHBIX IIPO-
€KTOB.

e yMeTh: OPTaHHU30BaTh IPYIILy 3KCIEPTOB VIS IPOBEACHUS aHAIN3a PUCKOB U OLIEHKU pe3yJlb-
TaTOB BBISIBJICHHBIX ()aKTOPOB PUCKOB; HCIIOIB30BaTh METOAOJIOTMYECKUN HMHCTpyMEHTapuiu
MUHMMHU3ALUN OTAEIbHBIX (PAKTOPOB PUCKOB; MCIIOJIb30BaTh HAa MPAKTUKE MHOrooOpasue me-
TOJIOB Y4YETa IPOEKTHBIX PUCKOB.

e BJIaJeTh: HaBBIKAMU CaMOCTOSTENILHON pa3paOOTKU MyTell MUHUMU3ALUN BO3/IEHCTBUS BbISIB-
JIeHHbIX ()aKTOPOB PUCKOB Ha MPOEKT, JIMOO yuyeTa X BO3/EHCTBUS B MHBECTUIMOHHBIX pacye-
Tax.

Memoouueckue ykazanusa K npo8eoeHur0 3aHAmuA

B pamkax gaHHOTO MPAaKTUYECKOTO 3aHATHS 3aIUIaHUPOBAHO JIBa BUAA pabOThI CO CTYIEHTaMHU:
YCTHBIN ONPOC B paMKax aHAIMTHYECKUX BOTIPOCOB M 33JaHUN M PEIICHUE PacUYeTHBIX 3a/ad.

J11s ipoBeICHUS] YCTHOTO OMPOCa CTYCHTHI JOJDKHBI TIPEABAPUTEIIEHO MOITOTOBUTHCS K HEMY,
OTBETHUB Ha NMPEIOKCHHBIE AaHATUTHYECKNE BOTIPOCHI 1 BBHIMOJIHMB 3a1aHus. B xoe ompoca o0cyxe-
HUIO TMOJUIEKAT BOIPOCHI, MpeIHA3HAYECHHBIE U CAMOCTOSTEIBHOTO M3ydeHus. Onpoc mpoBOIUTCS
npernoaBaTeneM (ppoHTaNbHO, B HErO BOBJIEKAIOTCS BCE CTYJICHTHI, IPUCYTCTBYIONINE Ha 3aHATHH. B
X0/JIe ompoca MpeArnonaracTcst Kpatkoe oocyxaeHue npooiem, U3y4eHHbIX B JaHHOM paszzene. AHal -
TUYECKHE BOIMPOCHI M 3aJlaHuUs pa3[eIeHbl 10 TPEM I'pyIaM CI0KHOCTH, YTO COOTBETCTBY €T IOPOTO-
BOMY YPOBHIO OCBOEHHS Y4EOHOTO MaTepuaia CTyJeHTaMH B paMKax TeKyIero Koutposis. [To pesyns-
TaTaM OIpoca IMPEIo aBaTeNb MOXKET OIICHUTh IMOPOTOBBI YPOBEHb YCBOCHHUS MaTepHalia OIpOLIe H-
HBIX CTYJIEHTOB Ha «YIOBJIETBOPHUTEIBHOY, «XOPOLIO» MU «OTIHYHOY». B cirydae oTkas3a oT oTBeTa Ha
BOTIPOC IPETOAaBATEINS 0 MUHUMAJIBHOMY YPOBHIO, TH0O HENPAaBIILHOTO OTBETA HA BOMPOCHI MUH H-
MaJBHOT'O MOPOTOBOTO YPOBHS 3HAHUHN, YMEHUIN U HABBIKOB, MIPEyCMOTPEHHBIX HACTOSIIUM Pa3AeIoM
JTUCIUIUIMHBI, OLIEHKA M0 JaHHOMY BHJY pa0OThl y CTyJIEHTa SBJISETCS HEYyJOBIETBOPUTENbHON. B
Clyyae OTCYTCTBHS CTYJIEHTAa HA 3aHSATHH €ro 3HAHUS aHAJTUTHYECKON YacTH MaTepuaia Mo JaHHOMY
pazfeny He 3aCUUTHIBAIOTCSL.

Pemenne pacyeTHBIX 3a7a4 MpEAINONAraeT pa3BUTHE HABBIKOB CTYJCHTA YPOBHS «MarucTpary-
pa» B paMKax M3Yy4EHMs HACTOSILEro pasjena. 3ajlaud paclpeleeHbl 0 TPEM IpYIaM CIOXKHOCTU
(o mopsimky Nel, Ne2, Ne3), uTo COOTBETCTBYET MOPOTOBBIM YPOBHSIM OCBOCHHUSI y4€OHOTO MaTepH ana
TECTUPYEMBIX CTYJCHTOB Ha «YJOBIETBOPUTEIBHOY, XOPOIIO» WIH «OTINYHOY. 3aa4a TOJKHA ObITh
peleHa IpaBUIbHO U 0OBSICHEHA MO XOAy Bcero pemeHus. [Ipu 3Tom, 00ydarommiics MoXeT MoJb30-
BaThCS JIOMOJIHUTEIBHBIMU MaTepHalaMd TEOPETUYECKOTO I1aHa (JIeKIMH, yueOHble TOCo0us) C pas-
pelIeHus npenogaBaTes.

Kputepru OlleHKH BBIOJHEHUS TPAKTUYECKOTO 3aHATHS B IIEJIOM MPEICTABICHBI B MPHIOK €-
HUM | K HACTOSAIINM METOJANYECKUM YKA3aHUSIM.
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[IpogomKUTENHHOCTS BCEX BUAOB PaOOT HA MPAKTHUECKOM 3aHITUH OTNPEEseTCs TPeOOBaH U-
eM, u3n0xeHHbIM B @POCax 1o JaHHON JUCLHUILIMHE, @ €r0 YacTOTa 3aBUCUT OT KOJIMUECTBA BbIJIEJIC H-
HOTO BPEMEHHU B paMKax 3a04YHOW WMIM OYHOU (hopM OOy4deHHs], OMpPEICICHHBIX YUYEOHBIM IJIAHOM H
3aKperIeHHBIX B paboyeil mporpamme.

Ananumuyeckue 60npocwl U 3a0aHus

1. OxapakTepu3yiTe HEBO3MOKHOCTb YIPABICHUS HEOMIPEEIEHHOCTHIO.

2. OxapakTepu3yHTe JIOTUKY B3aUMOJEHCTBUS IEPBUYHBIX (TaK Ha3bIBAEMBIX I1apaUIEIbHBIX) MIPO-
€KTHBIX PUCKOB U BTOPUYHBIX (TaK HA3bIBAEMBIX TIOCIIEIOBATEIIbHBIX ) PUCKOB.

3. Kakum 00pa3oM B TpakTUKE METOJOJOTHH YIPABICHHUS MPOCKTHBIMH PUCKAMH PEaTU3yeTCs
(¢buHaHCOBas 1IEJIb YIIPABJICHUS MPOSKTHBIMU PUCKAMH?

4. Cy1ecTBYIOT JI1 METObI YIIPABJICHHS MPOSKTHHIMU PUCKAMU HEPECYPCO3aTPATHOTO XapaKrepa?

5. Oxapaktepus3yiTe METOAbl YIPABJICHHUS PUCKAMH, HAIPSIMYIO YMEHBIIIAIONINE JIEHEKHbBIE TOTO-
KH B IJIAaHE MPOEKTA.

6. B ueM cMbICa OTHECEHHs TOTO WJIM MHOIO METOJa YIPaBJICHHS MPOEKTHBIMM PHCKaMU K Tak
Ha3bIBAEMBIM MEPONPUATHUSAM 11O NEepeiaue pUCKOB?

7. B yeM noruka MEpONpHUsATHI MO MPIMOMY KOMMEPUYECKOMY CTPaXOBAHUIO PO EKTHBIX PUCKOB?

8. B yem noruka 3akimroueHus (PhIOUEPCHBIX KOHTPAKTOB C TOYKU 3PEHHS CTPAXOBAHUS PUCKOB COBITA
MPOAYKIHH 10 IPOEKTY?

9. OxapakTepu3ylTe JIOTUKY XE€/DKUHTa OUPIKEBBIX OINEpalluid, HAMPABICHHBIX HA MUHHUMHU3AIHIO
MIPOEKTHBIX PUCKOB.

10. TToyemy ydet ToBapHOI1 OMpIKEil MPOU3BOAHBIX HHCTPYMEHTOB, TAKUX KaK OMITUOHBI, (PhIOYEPCHI U
T.J1., CHIKAeT CTOMMOCTb OIepalfii 10 MUHUMHU3ALNH TPOEKTHBIX PUCKOB?

11. B yeM cMBICIT OTHECEHHUSI TOTO MM WHOTO METOJIa YIIPaBICHUS MPOSKTHBIMU PUCKAMH K MEPO-
MIPUATUSM IO YKIIOHCHHIO OT PUCKOB?

12. Kakye NMEHHO NPOEKTHBIE PUCKH MUHUMU3HPYIOTCS IIPU IPUMEHEHUN MEPOIIPU AITHI pe3epBH-
POBaHUSI KOHTPAreHTOB?

13. B yeM noruKa KanuTalbHBIX YYaCTHI KOMIIAHUM, CO3/IaHHOW JIJIsl pealu3aliid MHHOBAIMOHH O-
ro MPOEKTa C KJIOUEBbIMU KOHTPAr€HTAMHU ?

14. Kak UMEHHO ONTUMH3HUPYIOT TOPTQETb CTOPOHHUX ILEHHBIX Oymar, MpHOOPETEHHBIX 3a CUET
OroxeTa npoekra?

15. B ueM cMBICI CO3/1aHUSI TEHEBOIO MEHEIKMEHTA JUIsl KIFOUEBBIX MOJpPA3EIeHUN KOMIIAHUH,
peanu3yomuX HTHHOBAITMOHHBINA TPOEKT?

16. B ueM cMBICII OTHECEHHUS TOTO MM MHOTO METOJa YIPaBJICHHUS MPOSKTHBIMU PUCKAMH K MEPO-
MPUATUSAM IO IPUHATUIO HAa Ce0sI IETEPMUHUPOBAHHBIX PUCKOB?

17. Tlpoananu3upyiite MOIXOIbI K aJeKBATHOMY BBICTABICHUIO HOMUHAJIBHON 0€3PUCKOBOM CTaB-
KU C TOUKH 3PCHHSI Pa3IUYHbIX 110 BEIMYMHE TPEOYEMbIX HHBECTUIINI MHHOBAIIMOHHBIX MPOE K-
TOB.

18. KakoBbl, ¢ Baiel TOUKH 3PEHHMS, IOCTOMHCTBA M HEAOCTATKY KYMYJISITUBHON MOJIENT BHICTABJICHUS
CTaBKH JIUCKOHTHUPOBAHHUS.

19. OxapakTepu3yiTe JIOTUKY MOJIETH apOUTpaKHOW TEOPUH CTOMMOCTH Kanutana (APT).

20. OxapakTepu3yiTe BO3MOKHbBIE MEPOTPUSTHSI [0 HATIOJHEHUIO PE3EPBHBIX (POHIOB IO MPOEKTY.

21. B yem cMbIC OTHECEHHUs TOr0 WM MHOI'0 METO/a YHPaBJICHHUS NPOECKTHBIMU PUCKaMU K MEpO-
MPUATHSM IO IPUHATHIO HA ce0s HeIETePMUHUPOBAHHBIX PUCKOB?

22.B 1em coBmaeHue Joruku MetoioB ROl u E/P?

23. O0bsIcCHUTE CMBICT U3MEHEHHUs Kiaccudeckoro moaxona CAPM mipu BHICTaBIEHUW CTaBKH JHC-
KOHTHPOBAHUS /ISl BEHYYPHOTO TTPOEKTA.

24. OxapaxkTepu3yiTe Tak Ha3bIBa€MbIil MPSIMON METO/ BHICTABJICHHS CTABKU JUCKOHTUPOBAaHHUS.

25. B ueM J1oruka MeToJa JI0CTOBEPHBIX IKBUBAJIEHTOB?
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Pacuemmnvie 3a0auu
3amaua Ne 1.

®dupme OTKphITa KPEAUTHAS JIUHUA C JUMUTOM BblIauH, paBHbIM 500 en. dupma yxe nomaydu-
na 350 en. imes cBoOOAHBIC CpENCTBa, C IEIbI0O COKOHOMUTH Ha TpolieHTax, upma racut 70 e.
CKOTBKO ellle IeHeT pupMa CMOKET MOJTYYUTh OT OaHKa?

3amaya Ne 2.

PaccunTath CTaBKy TUCKOHTHPOBAHUS JJIsl pyOJIEBBIX JICHEKHBIX MOTOKOB 110 WHBE CTUIIMOHHOMY
MPOEKTY, OTHOCAIIErocst K oTpaciu «IIpou3BoACTBO 3MEKTPOHHBIX KOMIIBIOTEPOBY» (B Y3KOM IMOHUMAaHUHU
MOHATHUS «oTpaciby) MetogoM CAPM, ecnu U3 OTKPHITHIX HH(HOPMAIIMOHHBIX PECYypcoB Obliia coOpaHa
cieayromnas UHPOpMaIKsi, OTHOCSINIAICS K OTKPBITBIM MEXyHapOIHBIM KOMITAHUSM JaHHOW OTpaciiu U
OCHOBHBIM HHBECTUIIMOHHBIM arperatam Poccun u CLLIA.

Komnanuu otpaciu MC (ppIHOYHAS KaTUTATIU3AINA) P
APPLE INC 515916 000 000 1,26
CINTEL CORP 5547 000 000 -5,35
CONCURRENT COMPUTER CORP/DE 8321000 000 1,12
CRAY INC 11094 000 000 1,53
DELL INC 13 868 000 000 1,36

Janubie:

— JIOXO/IHOCTh JIOJITOCPOYHBIX TOCYAApCTBEHHBIX obOnuranuii PO, HOMMHUPOBAHHBIX B AOJUIapax
CIIIA: 0,043;

— IOXOJIHOCTh JOJATOCPOUYHBIX TOCYNAapCTBEHHBIX oOnwuranuii PO, HOMUHMpPOBaHHBIX B pPyOIIsIX:
0,065;

— JIOXOJTHOCTh JTOJITOCPOYHBIX TocyaapcTBeHHbIX oonuraruii CIIA: 0,023;

— CpeHephIHOYHAS T0X0HOCTh oHmoBoro phiHka CIIA: 0,052.

3agaua Ne 3.

Komnanusi cobupaeTcsi poBECTH WHBECTUIIMOHHBIN MPOEKT MO PaCIIMPEHUIO TPOU3BOJCTBA POy K-
Ta, MOJIb3YIOIIEr0ocsl HOBBIMIEHHBIM cripocoM. [loa mpoekT cozgactest OOO.

OLeHUTh MHBECTUIIMOHHBINA MpoekT (NPVua 31.12.2014, neHexxHble IOTOKH — MPEHYyMEpaHIo), uc-
X0/ U3 MPEATIOCHUTKH, YTO BBl COTPYAHUK KOMITAaHUH, UHUIIMATOPA MPOEKTA, €CJIM U3BECTHO, YTO CPEIU
PYKOBOJCTBA KOMIIAHUU-UHUIIHATOPA MPOEKTa U CTOPOHHUX HKCIEPTOB OBUI MPOBEJEH OMPOC IO MO-
BOJIy OCHOBHBIX SKOHOMHUYECKHX MTOKa3aTeJIel OI[EHNBAEMOr0 IIPOCKTA.

IToka3arennb Ton
2015 2016 2017
CebecTouMOCTh 30 000 000,00 34 000 000,00 36 000 000,00
AmopTtuzanus 10 000 000,00 7 000 000,00 6 000 000,00
O0BeM npogax 10 000,00 12 000,00 13 000,00
lon | Ilena e TMHUIIBI TPOAYKITUH |
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Hauxynumii ucxon

I1naHoOBBIN HCXOX

Haunyummii ucxon

2015 4500,00 4600,00 5000,00

2016 5100,00 5200,00 5600,00

2017 5500,00 5600,00 6300,00

IMokaszarenn T'ox
2014 2015 2016
NHBECTUIIMOHHBIE BIIOXKECHUS 50 000 000,00 10 540 000,00 8 040 000,00

ITokazarenn 3HaueHHe
PeanpHas Ge3puckoBas ctaBka Ha KoHel 2014 r. 0,03
Nudnsuronnsie oxxunanus Ha koner] 2014 . 0,10

IIpakTH4yeckoe 3aHATHE N0 pa3jaeny S.

OPUHAHCOBOE OBECIIEYHEHUE HAYYHO-ITPUKJIAIHBIX ITPOEKTOB
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B ATPOUMH XEHEPUUN

lleflb u 3a0auu nPpAKmMuU4eCKo20 3aHAmuA

Llesp HacTOALIETO 3aHATUS — OOYUYHUTh CTYJCHTOB COBPEMEHHBIM HAIPaBJICHUSAM (PMHAHCOBOTO
oOecrieueHus1 HayYHO-IPUKJIAJHBIX IPOEKTOB U C(HOPMUPOBATH HABBIKU MCIIOJIb30BAHMS ITUX 3HAHUH
B MHBECTUIIMOHHOM OOECIIEYeHUH HAyYHOTO ITPOCKTUPOBAHNUS B arPOMHKEHEPHUH.

[TpakTryeckoe 3aHsATHE MO JAaHHOMY pa3/ely HalpaBiIeHHO Ha (GOPMUPOBAHHE KOMIIETECHIIMU
OIIK-6, B paMKax KOTOPOW MpeaycMaTpUBAETCA BJIAJECHUE METOJaMH aHaJIM3a U MPOTHO3UPOBAHUS
HKOHOMUYECKUX 3((PEKTOB U MOCIEACTBUNA pealu3yeMoil U IUIaHUPYyeMOU JiesTeNbHOCTH. B naHHOM
CBSI3U, 110 3aBEPLICHUIO JaHHOTO 3aHATUS CTYACHTHI JOJIKHBI:

e 3HATh: OCHOBHBIC MCTOYHUKU (UHAHCHUPOBAHUS HAYUYHO-NPUKIATHBIX MPOEKTOB; 3aKOHO/A-
TenbcTBO PO U HOpMATHUBHBIE TOKYMEHTHI, pErfIaMEHTUPYIOIIHE AeATeTbHOCTh (UPMBI MO MPU-
BJICYCHHIO ()MHAHCUPOBAHUS B TOW MM HMHOM (opMe; 0COOEHHOCTH MPHBIICUEHHUS TOCyHap-
CTBEHHI'O ¥ YaCTHOTO, JIOJIEBOT'O U I0JITOBOT0, IM3MHI'OBOTO U BEHUYPHOTO (PMHAHCUPOBAHHUSL.

e yMeThb: IIPOAHAIM3UPOBATH JOCTYIHOCTh TOTO WJIM HHOI'O UCTOYHHKA CPEJCTB VIS peali3aluu
HAy4YHO-TIPUKJIAIHOIO IpOeKTa (PUPMBI; NMPOaHAIU3UPOBATH LEIECO00PAa3HOCTb MPUBJIEUEHUS
TOT'O WJIM MHOTO MCTOYHMKA CPEICTB Ul peaju3alii Hay4YHO-NPUKIATHOTO MPOEKTa GUPMBI;
MOArOTaBJIMBATh U 3aKJIOYaTh COOTBETCTBYIOIIME IOTOBOPHI (KpeauTa, JU3MHIAa U Jp.); UC-
M0JIb30BATh BO3MO>KHOCTH SMHCCUOHHOTO (PMHAHCUPOBAHUS.

e BJIajJeTh: HAaBbIKAMM IOMCKA W aHAJIM3a 3KOHOMHUYECKOW MH(pOpMaIyy, HEOOXOAUMOHN A1 Ipo-
BE/ICHHUsI KOHKPETHBIX PAacyeTOB M NPUHATHS IPAaMOTHBIX peIIeHHH (PMHAHCOBO-KPEIUTHOIO Xa-
pakTepa; HaBbIKaMM, HEOOXOJMMBIMH JUIsl TPAaMOTHOTO aHaIN3a MPEUMYILECTB U HEIOCTATKOB TeX
WM UHBIX CLIOCOOOB (pHAHCHPOBAHUS MIPOESKTOB U MPUHATHS COOTBETCTBYIOIIUX PEIl CHUH.

Memoouueckue ykazanusa K npo8eodeHuI0 3aHAmus

B pamkax gaHHOTO MPAaKTHUUECKOTO 3aHSTUS 3aIJIAaHUPOBAHO JIBA BUJA PAOOTHI CO CTY/ICHTAMU:
YCTHBIM OMPOC B paMKax aHAJIUTUYECKHUX BOMIPOCOB U 3aJlaHUi U TECTUPOBAHUE 110 TemaMm 3, 4, 5.

Jns mpoBeieHHs yCTHOTO OIPOCa CTYIEHTHI TOJKHBI IPEABAPUTENHHO MOATOTOBUTHCS K HEMY,
OTBETUB Ha MPEIJI0KEHHbIC aHATUTHYECKHUE BOIPOCHI U BBHINOJIHUB 3aJaHusl. B xoje onpoca o6cyxe-
HUIO TIOJJIEKAT BOMPOCHI, TIPEeIHA3HAYEHHBIC JJIsI CAMOCTOSITEIBHOTO M3yueHUs. Ompoc MpOBOIUTCS
npemnojaBaTesieM (PpOHTAITBHO, B HETO BOBJIEKAIOTCS BCE CTYJ/ICHTHI, IPUCYTCTBYIOIIME HA 3aHATHU. B
X0JIe OIpoca MperonaraeTcst Kpatkoe o0cyx aeHue npooiaem, U3y4yeHHbIX B JAHHOM paszzene. AHall -
TUYECKHE BOIPOCHI U 3aJIaHUsI Pa3[eJeHbI IO TPEM IpyMIaM CI0KHOCTH, YTO COOTBETCTBY €T TOPOTO-
BOMY YPOBHIO OCBOCHHS YUeOHOT0 MaTepHaia CTyICHTaMH B paMKaX TeKyIIero KouTpoJs. [1o pe3ynb-
TaTaM OIpoca MPernoaBaTeIb MOXKET OLIEHUTh MOPOTOBBI YPOBEHb YCBOEHHUS MaTepualia OMpoIe H-
HBIX CTYJICHTOB Ha «yJOBJIETBOPUTEIBHOY, «XOPOILO» WIH «OTIUYHO». B ciaydae oTkaza oT oTBeTa Ha
BOIIPOC MPErnoaBaTesis 10 MUHUMAIBHOMY YPOBHIO, INOO HEMPaBWIBHOTO OTBETAa HAa BOIIPOCHI MUH U-
MaJIbHOT'O [TIOPOrOBOT0 YPOBHS 3HAHUN, YMEHUI U HABBIKOB, IPEAYCMOTPEHHBIX HACTOSIIUM Pa3EIOM
JTUCLUUIUIAHBI, OIIEHKA MO JaHHOMY BHUAY Pa0OTHI y CTyJEHTa SIBISETCA HEYIOBIETBOPHUTEIHbHOU. B
clydae OTCYTCTBHUSI CTYJICHTA Ha 3aHATUU €TO 3HAHUS aHAJTUTHYECKON YacTH MaTepuaja 1o JaHH OMY
paszeny He 3aCUUTHIBAOTCS.

TecTupoBaHue MPOBOIUTCS MpemnoiaBareieM B cooTBeTcTBUU ¢ TpeboBanusmu ®I'OC Ha Oy-
Ma)KHOM Hocutese. TecTsl pa3/ieJeHbl 0 TPEM IpyNaM CI0XKHOCTH, YTO COOTBETCTBYET MOPOTOBBIM
YPOBHSIM OCBOEHHS y4eOHOr0 MaTepuana TECTUPYEMbBIX CTYJCHTOB Ha «yIOBIETBOPUTEIBHOY, «XOPO-
I0» WJIU «OTAWYHO». KpuTepuu olleHKH TeCTOB U COOTHOIIEHHUS BO3MOYKHBIX BAPUAHTOB MPABUITBHBIX
OTBETOB B paMKaxX Ka)KJ0ro OJIOKa MPe/ICTaBICHBI B IPUIOKEHUHU 2 K HACTOSIIIMM METOIHMYECKUM YK a-
3aHUSM.

Kputepuu o1ieHKH BBINOJHEHUS MPAKTUUECKOTO 3aHSATHUS B I[E€JIOM MPEJICTABICHBI B MPUIIOK €-
HUU | K HACTOSIIIUM METOJUYECKUM YKA3aHUSM.

[IpoaomKUTENHHOCTS BCEX BUAOB PabOT HA MPAKTUUECKOM 3aHITUH OIpeessieTcs TpeOOBaH U-
eM, u3nokeHHbIM B @OCax 1Mo JaHHOW JUCHHUILIMHE, @ €r0 YacTOTa 3aBUCUT OT KOJIMYECTBA BhIJICIIC H-
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HOTO BPEMEHHU B paMKax 3a04HOM WJIM OYHOM (opM OOy4deHHMs], ONpPEAEICHHbIX YUYEOHBIM IIJITAHOM U
3aKpeIUIEeHHBIX B paboyel mporpamMmme.

AHnanumuyeckue 60npocwl u 3a0aHUA

1. Kakue (hakTOpbl OCTIOXKHSIOT JUTIsl MaJbIX MHHOBAIMOHHBIX (PUPM (CTapTamoB) AOCTYI K OaHKOB-
CKOMY KpEIUTOBAHUIO?

2. JlaiiTe XapakTEpUCTHUKY Pa3THYHBIM CIIOCO0aM moiydeHus pupMmoii kpenuta. Kakue u3 Hux 6onee
MOAXOJIAT TSl KPeIUTOBAHUSI HHBECTHIIMOHHOTO MTPOEKTa (PUPMBI?

3. [Ipoananusupyite 1e1eco00pa3sHOCTh A (PUPMBI OTKPHITHS BO30OHOBIISIEMON WJIM HEBO300-
HOBJIIEMOM KpEeIUTHOMN JTUHUU U1 (PMHAHCUPOBAHUS pPeau3alliy MIPOeKTa.

4. Ilpoananu3upyirte 11e1ecoo0pa3HOCTh BHIOOpA T€X WIIM MHBIX BApPHMAHTOB IOTalleHUs KPeauTa co
CTOPOHBI (PUPMBI-3aEMIIUKA.

5. KakoBbl nmpeumyIiecTBa U HEJOCTATKH AHHYUTETHBIX U JU(DPEpEeHIIMPOBAHHBIX IIATEXKEH IO
KpeauTy Jist GupMbI-3aeMIIIMKa?

6. KakoB anropuT™ HOANEp>KKM MHBECTULIMOHHBIX IPOEKTOB, PEAIM3yEMbIX Ha OCHOBE IPOEKTHOI'O
¢dbuHaHCHpOBaHUS, pa3paboTaHHBIN B paMKax creruanbHoi [Iporpammbl?

7. YUTto MOeT ObITh MPUUYMHON PEUICHHs aKIIMOHEPOB O HEBBIIUIATE AWBHICHOB MO aKIUIM (U p-
MbI?

8. Kakue npuumHbI MOTYT MOOYANUTH (DUPMY-IMUTEHTA BKIIFOUUTH B MIPOCIEKT IIEHHBIX Oymar uHpop-
Maluio U3 OM3HEC-TJIaHa, ¥ YTO OHA MOXKET CO00# MpeICTaBIsTh?

9. Bo3MoskHa 111 Takas CUTyalus: IEPBUYHOE MyOMuHOe pasMeteHue akuuid (/PO) cocTosuioch, HO
(bUpMa-IMUTEHT HE MOyUYHsia B pe3ybTaTe JCHEKHBIX CPEJICTB ISl CBOCTO Pa3BUTHS?

10. IIpoananusupyiite ¢ MO3UIUU HUPMBI-IMUTCHTA MPEUMYIIECTBA U HEJOCTATKU PA3IMYHBIX Ba-
PUAHTOB €€ JJOTOBOPEHHOCTEH C aHAeppalTepoM 00 YCIOBHSX €r0 y4yacTHUs B pa3MEICHUU aK-
1117078

11. Tlpoananu3upyiite ¢ nMo3uuu GUPMBI-SMUTEHTA MPEUMYIIECTBA U HEJOCTATKHU MPHUBICUCHUS
JEHEKHBIX CPEACTB MPH MOMOIIH aKIIHOHEPHOTO ¥ OOJIMTaIlMOHHOTO ()M HAHCUPOBAHUS.

12. TIpuBeauTe npuMepsl yAaYHBIX BEHUYPHBIX BIOKEHUN, U3BECTHBIX U3 MUPOBOTO OIBITA.

13. KakoBbI OCHOBHBIE BAPHUAHTHI MPOAAKU AKIIMI UHBECTUPYEMBIX (PUPM BEHUYpPHBIMU (hoHAaAMU?

14. C kako# 1epIo co3Jar0Tcs KOPIOpaTHBHBIE BEHUYpHBIE (poHIbI?

15. Ha3zoBuTe OCHOBHBIE ATAlbl CTAHOBJIEHUS HH(PPACTPYKTYpPbl BEHUYPHOTO ()MHAHCUPOBAHUS B
Poccun.

16. Uem oOBsicHsIETCA MOSBIEHUE B Hallleil CTpaHe MOHATUS «MHBECTUIIMOHHOE TOBaPUILECTBO»? B
4YeM €ro NpeUMyIEeCTBa NePe 3aKPhITHIMU TA€BBIMU MHBECTULIMOHHBIMU (pOHAAMH 0C000 puc-
KOBBIX (BEHUYPHBIX ) HHBECTULIHI?

17. B kakux ciydasx Ju3uHToBas (opma npuoOpeTeHus 000pyJOBaHUS MOXKET ObITh MHTEpECHA
bupmam, 3aMHTEPECOBAHHBIM B HEM JJIsl pealiu3allii CBOETo MpoeKTa’?

18. Oxapakrepusyiite (HakToOpbl, BIUSIONIME HA BHIOOP KPEIUTHOW WU JIM3UHTOBOW CXEMBI MpHU-
o0peTeHust 000pyA0BaHUS PUPMOI.

19. Tlouemy Ha HayaTBHOM JTare pPa3BUTHS JM3UHTA B HaIIel cTpaHe (mepBas moioBuHa 90-x rr. XX
B.) ObLIM BBEJI€HBI 3HAYUTENIbHBIE HAaJIOTOBBIE JILIOTHI?

20. Mante xapakrepuctuky nporpamMmmaM «CTAPT» u «Koonepauus», peannsyembim PoHIOM CO-
JICHCTBUS Pa3BUTHIO MAIBIX ()OPM NIPEANPHUATHI B HAyYHO-TEXHHUYECKOH cdepe. B uem mx cme-
nrduka, 4eM OHU Pa3TUIAFOTCS?

21. YeM npoOEKTHI, Ha MOAAEPKKY KOTOPbIX OPUEHTUPOBAHBI YKa3aHHbIE BBILIE MMPOTPAMMBbI, OTIH-
YalTCs OT TEX, COJACUCTBUE KOTOPBIM OKa3biBaeT MOH pa3BUTHS MPOMBIIIIEHHOCTH ?

22. ChopmynupyiiTe OCHOBHBIE OCOOCHHOCTH Takod (hopMbl oOecriedeHus: HCTONHEHHUs o00s13a-
TEJBCTB, KaK «IOPYUYHUTETHCTBOY.

23. YeM oTaMYarOTCA MEPHI MOAEPKKU MAJIOT0 U CpeJHero OusHeca, npakTukyemble Poccuiickum
0aHKOM IOJIEPKKH MAJIOTO U CPEHETO NMPEANPUHUMATENBCTBA U ATEHTCTBOM KPEAUTHBIX rapaH-
THN?
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Tecmupoeanue no pazoenam 3, 4,5

Tecmoegvle 3a0anus baoka 1

1-1. K rpynnam npoueccoB IIaHUpOBAaHKUSI HHHOBALIMOHHOTO IMPOEKTA OTHOCAT:

a) bopmupoBaHue cojepkaHus padOT MPOEKTa, YTOUHCHHE IIEJICH U ONpeNelIeHue HanpaBlIeHUN
JeNUCTBUM, TpeOyeMbIX JIJIsl JOCTUKEHUS KOHEUHOTO Pe3yJIbTaTa;

0) ompezeneHue MepeyHsl BHIIOIHSAEMBIX padOT B COOTBETCTBUH C TUIAHOM YIIPABIICHUS MMPOESKTOM H C
Y4ETOM crielupUKALHI TPOEKTA;

B) aBTOPU3AIIMIO Hayaia MpoeKTa Win (asbl;

I) MOHUTOPHHI, aHAJU3, PETYIMPOBaHUE XOJa pealu3aluy MPOEeKTa; onpeneieHue odnactel, Tpe-
OyIOILIMX BHECEHHS N3MEHEHUH B IIaH MPOEKTa; MHUIIMAIUS COOTBETCTBY IOIINX U3MEHEHUM;

1) BapUaHTHI a), T).

1-2. PyKoBOJCTBO U ynpaBjieHHE paboTaMH IPOEKTa OTHOCAT K IPYIIIIaM IPOLECCOB:
a) WHUIMALINH;

0) TUTaHUPOBAHMS,

B) HMCIIOJHEHUS;

I') MOHHMTOPHUHTA U KOHTPOJIS,

1) 3aKPBITHSL.

1-3. Ucxoanast uHGOpMaIIKsS HHHOBAIIMOHHOTO MPOEKTA 3aKPeIUISIeTCS:
a) B yCTaBe MPOEKTa U B PEECTPE 3aMHTEPECOBAHHBIX CTOPOH;

0) B IUTaHE YNPaBJICHUS TPOCKTOM;

B) B IIPEIBAPHTEIHFHOM OTIMCAaHUH MTPOEKTA;

T') B HEpAPXUUYECKOH CTPYKType paboT;

1) BapHaHTHI 0), T).

14. CxoJbKO MPOIECCOB YIPABJICHUS MTPOSKTOM BKIIIOYAET MocienHsis Bepcus ctangapra PMBOK
Guide?

a) 43;

0) 45;

B) 47,

r) 49.

1-5. K BXOAHBIM XapaKTEpUCTHKAM pa3pabOTKH yCTaBa MPOEKTa OTHOCST:

a) onucaHue paboT npoekTa, Ou3Hec-Keiic, cornameHus, (pakTopsl Cpeibl IPEANPUSITUS, AKTUBBI
MIPOLIECCOB OPTaHU3aLUU;

0) SKCHepTHbIEC OLIEHKH, ONMCaHUEe pabOT MPOEKTa, OU3HEC-KeWc, METO/Ibl OpraHU3alUK IPYITOBON
paboThl, COTTANICHUS;

B) omnucaHue paboT MPOEKTa, SKCIEPTHBIE OLEHKHU, OU3HEC-Kelc, 3aKyIOYHY0 JJ0KyMEHTAIIHIO, CO-
[JIalleHUS;

r) Ou3HEC-KelC, SKCIIEPTHBIE OLIEHKH, 3aKyTIOYHYIO JOKYMEHTALHI0, (PaKTOPbI CpeIbl MPEATIPUSITHS,
AKTHUBBI ITPOIIECCOB OPraHU3aLIUH.

1-6. Bpixogom nporecca onpeieseHusl 3aMHTEPECOBAHHbBIX CTOPOH SIBIISETCA:
a) yCTaB MPOEKTA;

0) TUTaH MPOEKTA;

B) peecTp 3aMHTEPECOBAHHBIX CTOPOH MPOEKTA;

r) Uepapxuueckas CTpyKTypa padoT MpOeKTa;

J1) BapHaHTHI a), B).
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1-7. leranu3auus MHHOBAIIMOHHOTO MPOEKTA IMPOBOJUTCS 10 YPOBHS:
a) MEPONPUSATHIA;

0) pabor;

B) COOBITHIA;

I') Mporpamm;

1) KIIOUEBBIX BEX.

1-8. Uepapxudeckasi CTpyKTypa padoT:

a) oTpaxkaeTcs TOJbKO B rpaduueckoi popme;

0) oTpakaeTcs TOJIBKO B TEKCTOBOM ¢opmare;

B) 00CyX/JaeTcs Ha COBEILAaHHUH T10 MPOEKTY U He PuKcupyeTcs;
r) oTpaxaeTcs B rpaduueckoit popme u TekcToBoM hopmare.

1-9.  Kakoii cereBoii rpaduk mpeacTaBieH Ha pUCyHKe?

Mpeabiayinee Mocreaywuiee
coliniTiEe coBBITHE
a) ceTeBoil rpaduik B TepMHHAX PadoOT;
0) cereBoil rpaduk B TepMHHAX pabOT U COOBITUI;
B) ceTeBOH rpaukK B TEPMUHAX COOBITHI;
r) nuarpamma ['aHTa.

1-10. ITpumenenue I'paduka ["anta HEOOXOAUMO:

a) MCKJIIOYMTEIBHO MPU IUIAHUPOBAHUM KaueCcTBa;

6) TOJIBKO IMPH IMMOAT'OTOBKE IUIaHA 3aTPAaT MHHOBAIIMUOHHOT'O ITPOCKTA,

B) IMPHU NOCTPOCHHH IJIaHa MPOEKTA U MOCJIECAYIOIIEr0 YIIPaBICHUS IPOSKTOM;
I') TOJBKO IMPH OTYETAX BBIMIECTOSAIIEMY PYKOBOJCTBY.

1-11. Yro m300pa>keHo Ha (parMeHTe ceTeBoro rpaduxa?

a) ¢ukTuBHas paboTa;

0) KPUTHYECCKUI MyTh;

B) pe3epB pabOTHI;

) aJbTePHATUBHOE MapajuieIbHOE COCTUHEHUE.

1-12. Kpuruueckuii myTh ceTeBOro rpaduka — 310:

a) caMmblil KOPOTKUII MMyTh OT UCXOJHOTO COOBITHS K 3aBEpLIAIOIIEMY;

0) camblii MPOAOIKUTEIBHBIN MYTh CETEBOrO IpadrKka OT UCXOIHOTO COOBITHS K 3aBEPILAIOLIEMY;
B) CaMblil KOPOTKUI1 Ty Th OT UCXOAHOTO COOBITHS 10 3aBEPIIAIOIIETO C MAKCUMATBHBIM KOJIHNYECTBOM

pe3epBOB;
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I') caMblil IPOJIOJKUTENIBHBINA My Th CETEBOr0 Ipauka OT UCXOJHOIO COOBITHS /IO 32 BEPLIAIOIIEIO C
MUHHUMAaJIbHBIM KOJIMYECTBOM PE3EPBOB;

1) caMblii KOPOTKHIA Iy Th OT KCXOAHOTO COOBITHS JI0 3aBEPIIAIOIIETO C MUHUMAIBHBIM KOJIUYECTBOM
pe3epBOB.

1-13. HazoBuTte BUA OpraHu3aluy, IPeICTaBICHHON HA PUCYHKE HUXKE:
a) CWJIbHAsi MaTpUYHAas;

0) cmabas MaTpU4HAas;

B) cOanaHcHpoOBaHHas MaTpUYHas;

I') MPOEKTHAas;

1) GyHKIHMOHAIbHAS.

Tnaea upernpuaTus

[ ] ]
QyHKUUOIIATBHEI OynxoHanbaiil | | OyHKUHOHANEIHH
PYKOBOAHTEIND PYKOBOJTMTE. b PYKOBOANTEID

— [lepconan —— llepconan

— Ilepconan — HepcoHaa

KoopnvHauus IpocKTa

1-14. B cootBerctBum ¢ 'OCT P 54869—2011 «IIpoexTHblit MeHemxMeHT. TpeboBaHMs K yIIpaB-
JICHUIO TIPOEKTOM» KOPPEKTUPYIOIIee IeCTBIE — 3TO:

a) AelcTBUe, MPENNPUHATOE ISl yCTpaHeHHUSI OOHAPYKEHHOTO0 HECOO TBETCTBHS TUIAHY MPOEKTA;

0) neicTBHE, ONPEICIISIONIEe OCTAHOBKY MPOCKTA;

B) JeiicTBHe, Mpeamnoararolee 3akpbITUe MPOEKTa U €ro 3aIycK M0ocie UCTIPaBIeHUS
JIOTYIIIEHHBIX paHee OMMOOK;

T) aHaJ u3 IPUYNH U UCIIPABIICHUE OMHUOOK B XOJI€ pEaTH3AINH TP OEKTa.

1-15. B cbanaHCHpOBaHHBIX MAaTPUUHBIX CTPYKTYpaX PyKOBOJHUTENb TP OCKTA:

a) BBICTYIAeT B POJIM JAUCIIETYEPA [IPOEKTA, OCYIECTBIISIIOIETO KOO PAUHAILIMIO KOMMYHUKAIUIA;

0) He Ha/leJIeH BCel MOJIHOTOM BJIACTH HaJ MPOEKTOM M €ro ((MHAHCUPOBAaHHEM, HO KOOPAMHUPYET
XOJ BBIIIOJHEHUS! paboT, HECET OTBETCTBEHHOCTh 3a JIOCTHKEHUE ITOCTaBIEHHON 11€JIM BMECTE C PyKO-
BOAUTEIAMHU (QYHKIMOHAIBHBIX MOpa3/eIeHUII;

B) 00JslafjaeT 3HAYUTEIbHBIMU ITOJTHOMOYHUSIMH, HE3aBUCUMOCTBIO U BBICOKOM MEPOIl OTBETCTBEHHO-
CTH 3a JOCTHKEHHE ITOCTABICHHON 1IEIH;

r) coBMelaeT (GyHKLUUU PYKOBOJUTENS MOJAPa3AeIeHHUs] U PYKOBOIMUTENSI MPOEKTa, BBICTYNAET B
poJIn AMcIIeTYEpa U KOOPAMHATOPA IPOEKTA.

1-16. K BHyTpeHHHMM cTaHIapTaM KayecTBa MPOEKTa OTHOCAT:

a) I'paxxnanckuit kogexe PO, 'OCT P 54869-2011, TY, PMBOK (2013), ICB (2006), 1SO 9000;

0) KOpIOpaTHBHBIC CTAHIAPTHI, BHYyTPEHHUI YCTaB, OM3HEC-TIJIAH PAa3BUTHSI KOMIIAHHH, TIJIAHOBBIE T10-
Ka3aTesId Ha KPaTKOCPOYHBIN NIEPUO;

B) KOHIIEMIIMIO MPOEKTa, yCTaB MPOEKTa, 0a30BbIi IUIaH MPOEKTa, OMUCAaHUE padOT MPOEKTa, CIe-
nupuKanuu pador;

r) 0a30BbIi MUIaH MpoekTa, OuzHec-taH pa3BuTusa komnanuu, [ OCT P 54869—2011, kopnopaTus-
HBIC CTaHJIAPTHI, cieIU(UKAIUU paboT.

Tecmoesvie 3a0anus broxka 2
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2-1. HeompenieneHHOCTh NpeArnonaraeT Halnuue (pakTopoB, MPU KOTOPHIX PE3YyIbTaThl JCHCTBUI HeE
SBIISIOTCS AE€TEPMUHUPOBAHHBIMHU, HO CTETIEHb BO3MOXKHOI'O BIUSHUS 3TUX (DAKTOPOB HA Pe3yJIbTaThl
U3BECTHA.

a) J1a, 3TO BEpPHOE YTBEPKICHUE;

0) HeT, 3TO HEBEPHOE yTBEPKICHUE.

2-2. PuUcK — 3TO MOTEHIMANIbHAS, YUCICHHO U3MEPUMasi BO3MOKHOCTb MOTEPH.
a) J1a, 3TO BEpPHOE YTBEPKIICHUE;
0) HeT, 9TO HEBEPHOE YTBEPKICHHE.

2-3. Pucku, peanuzaiusi KOTOPBIX MOKET UMETh TPU BapHaHTa UCXOJ1a: MOsABIEHHE yObITKa, COXpa-
HEHUE CUTYalllU B MPEKHEM COCTOSTHUU, TOSIBIICHUE ICHEKHOTO TOXO/1a!

a) YHUCTHIE;

0) katacTpoduueckue;

B) CUCTEMATHUECKHE;

I') CHEKYJISITUBHBIE;

1) 6onbIme;

€) HecUCTeMaTHUYECKHeE.

2-4. Pucku, peanuzanusi KOTOPBIX MOXET MMETh JBa BapHaHTa MCXOJA: MOSBJICHHE yOBITKA JIMOO
COXpaHEHHE CUTYAI[UU B IPE)KHEM COCTOSTHUU:

a) YUCTHIE;

0) karacTpoduyeckue;

B) CUCTEMATUYECKHE;

') CIEKYJISITUBHbIC;

1) OospIme;

€) HECHCTeMaTUUYECKHE.

2-5. K kakoii rpymnmne MeTo0B yIpaBiIeHUs MPOSKTHBIMU PUCKAMU OTHOCUTCS METOJ] 00paTHOTO
COOTHOIIICHUS «II€HA/HPHOBLTE)?

a) MEpOIPUATHUS IO Nepejaue PUCKOB;

0) MEpONPHUSTHS TT0 YKIOHCHHUIO OT PUCKOB;

B) MEPOTIPHATHSI 110 TPUHATHIO HA ce0s1 TETCPMUHUPOBAHHBIX PUCKOB;

') MEpONPUATHS IO IPUHATHIO HA ce0s1 HEIETEPMUHUPOBAHHBIX PHCKOB.

2-6. CTOMMOCTh 3KOHOMHUYECKUX TOTEPh, COOTBETCTBYIOIIAS BEPOSTHOCTH HEKENATEITLHOTO HCXO0Ja
COOBITHSI, — 3TO:

a) IIeHa PUCKA;

0) mpuUOBLIb C YUYETOM PUCKOB;

B) OTTOK JICHEXHBIX CPEJICTB C yUETOM PHCKOB.

2-7. Kakve MeTO bl M3 HIXKEIIEPEUHUCIICHHBIX SIBIISIIOTCS MEPOIPUITHSIMHU 110 TIepeiade pucKoB?

a) KamuTaJdbHBIC Yy4acTus ¢ GUPMaMH U JIMIAMU, SBISIOMUMHUCS JUIS MPEANPUITAS UCTOUYHUKAMHU
MOBBIIIEHHOTO PUCKA;

0) mepeBo CPEJICTB B MHBIE, MCHEE PUCKOBAaHHBIC HHBECTHUIITMOHHBIC AKTHBHI,

B) NPHOOPETEHHE CIICIUATM3UPOBAHHBIX CTPAXOBOK ITO TUIIOBBIM MHBECTUIITMOHHBIM PHUCKaM;

I') pe3epBUPOBAHKME OCHOBHBIX U JyOIUPYIONIMX KOHTPAreHTOB U 3aKa3YHKOB;

1) LeJeHanpaBiIeHHas ONTUMHU3AIUs TOPTQeis HeHHBIX OyMmar;

€) BCE BBIMICTIEPEUUCICHHOE HE OTHOCHUTCS K MEPOIIPHUSATHUSM IO Mepeiaue PUCKOB.

2-8. Ilpu npuobpeTeHnu KaKkuxX CTPaXxOBOK, KaK IIPaBUIIO, CTPAXOBBIE CTABKU, IOMUMO BCErO Mpoye-
r0, YYUTBIBAIOT IIATEKECIOCOOHOCTh CTPAaXyIOIIerocs (Tak Ha3plBaeMas CTpaxoBasi 11U CKpUMHUHAIHS):
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a) mpu npuodpeTeHnu oo1ero (reHepaaTbHOT0) CTPAXOBOTO MOJIKCA;
0) Nmpu NPUOOPETCHHUHU CIICITUATM3UPOBAHHBIX CTPAXOBOK HO TUIIOBBIM HHBECTHUIIMOHHBIM PHUCKaM;
B) npu 0(OPMIICHUH CTPAXOBOK [0 HHIUBHIYaIbHO C(HOPMYJIUPOBAHHBIM (HETUIIOBBIM) PU CKaM.

2-9. Tlokymka opAepoOB Ha MMPaBO CHAOKEHHSI MOXKET MO3BOJIUTH (hrupMe:
a) 3aKyNHUTh HEJOCTAIOIEEe KOJTUUYECTBO ChHIPhS;

0) moacTpaxoBaTh CBOE CHaOXKEHHUE;

B) MOJICTPaxXOBaTh COBIT.

2-10. XemxkuHT OMPIKEBBIX 3aKYIOK MPEATOIIAraeT COMIAIEHUE MEXKTY:

a) GpUpMOii, CO3TaHHOMN /TS peai3alii MPOeKTa, U MPOAABIIOM JEPUIUTHOTO CHIPHS;
0) pupMmoii, co3maHHOMN g peaTu3aluy IpoeKTa, U OupxKeil;

B) pupMOii, CO3AaHHON AJIA peaTu3aluu NPOeKTa, U KIIOYEBbIM OKYyaTeIeM.

2-11. YTO U3 HUKENEPEUUCIEHHOTO HE OTHOCUTCS K CTPAXYIOLIUM IIPOU3BOJICTBEHHBIM MEPOIPHSI-
THSIM?

a) KOHCepBaLUs CTPOSIINXCS 00BEKTOB WIM UX MepenpouiInpoBaHue;

0) oOecreyeHrne B3aMO3aMEHIEMOCTH COTPYAHHUKOB;

B) OINEpaTHBHBINA NEPEX0/ Ha MPOU3BOJCTBO APYTHX MPOAYKTOB;

I') OpraHu3anys KOHKYPCOB Ha JIy4Ilie KOHCTPYKTOPCKHUE U TEXHOJIOTUIECKUE PEIICHUS,

1) pa3pa0oTKa IUIaHOB JICUCTBUI HA CITy4ail MPOU3BOJCTBEHHBIX aBapHii;

€) pa3paloTKa IJIaHOB JICHCTBUI HA CIIy4al CPOYHOTO CBOpPAYMBaHMsI TPOU3BO/ICTBA.

2-12. YT0 U3 HIKE EPEUMCIIEHHOTO HE OTHOCHUTCS K OMPIYKEBBIM OIEpalUsM, CTPAXYHOIIUM COBIT?

a) nmpuoOpeTeHne YUYTCHHBIX Ha OMpIKe MEePEeBOIHBIX FAPAaHTUH U MOPYUUTEIHCTB Ha peal n3aluio;
6) mpuoOpeTeHne OMIIMOHOB Ha 3aKyNKy Je(UIIUTHBIX U PACTYIIUX B IIEHE TOBAPOB U YCIYT;

B) IpHoOpeTeHre oOpamarnmxcs Ha peIHKe (DbIOUEPCHBIX KOHTPAKTOB Ha pealln3alluio;

I') 3aKJIIOUYEHUE CPOUYHBIX (PbIOUEPCHBIX KOHTPAKTOB Ha COBIT;

J1) OTHOCHTCS BCE BBILIETIEPEUNCIIEHHOE.

2-13. Yro 13 HIKETIePEUMCIICHHOTO SBIISETCS] OMPIKEBBIMU OTIEPallMsAMHE, CTPAXYyIOIMMHU CHaO)eHune?
a) 3aKJIIOYCHHE CPOYHBIX (PHIOUYEPCHBIX KOHTPAKTOB Ha COBIT;

0) mpuoOpeTeHne 00paIaAlOMUXCsl Ha PhIHKE (DbIOUYEPCHBIX KOHTPAKTOB HA PeaTu3allnio;

B) IpHOOpEeTEeHNE OMIIMOHOB Ha 3aKyNKy Ne(UIIUTHBIX U PACTYIIUX B IIEHE TOBAPOB U YCIYT;

r') IproOpeTeHre yYTeHHBIX Ha OMpIKe MepeBOIHBIX TapaHTHH U MOPYYUTENBCTB HA Peas U3aLuIo.

2-14. Kakue MeTo/ibl U3 HIKETIEPEUUCIIEHHBIX SBJISIETCS MEPOIPUATUSIMU 110 YKIOHEHHIO
OT PUCKOB?

a) KyMYJIITUBHOE IIOCTPOEHUE CTABKU AUCKOHTA;

0) MeToA ompeiesIeHNs LIeHbI PUCKa;

B) METO]I CIICHAPHUEB;

I') MOJIeNIb apOUTPaKHON TEOPUU CTOUMOCTH KAl TAJIBbHBIX aKTUBOB (APT);

J1) MOJEJIb OLICHKH KanUTaJbHBIX aKkTUBOB (CAPM);

€) LieJIeHaIpaBIeHHas ONTUMH3aNs TOPTdes LeHHbIX OyMar;

’K) HUYETO.

2-15. 3akiIroyeHne KOHTPAKTa Ha MPOJaXKy akeTa COOCTBEHHBIX aKI[UH KIIOYEBOMY MOKYIATENII0 —
3TO:
a) IpAMOEC KallUTAJIbHOC YUaCTHE C KOHTpAarcHTaMu,

0) KOCBEHHOE€ KalMTAIbHOE Y9aCcTHE C KOHTPAreHTaMHU.

2-16. be3puckoBas cTaBKa JUCKOHTA — 3TO:
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a) CTaBKa JOXOJHOCTHU, HC YUHMTLIBAIOIIAA HUKAKHNX PUCKOB;

0) HOpMa 10X0/a, YUYUTHIBAIOIIAs TOJILKO CTPAHOBOM PHUCK;
B) PEHTA0ENbHOCTh ONEpalii Ha PhIHKAX TeX CPABHHUTEIBHO OE3pUCKOBBIX (OMHPAIOUINXCSA Ha €M-
KM cIIpoc) TOBApOB M YCIYT, IJIe OTEYECTBEHHAs SKOHOMUKA YK€ yCIela MHTErPUPOBATHCS B MUPO-

BEIC PBIHKH OTUX TOBApOB U YCIIYT.

2-17. be3puckoBas cTaBKa JUCKOHTa MOXKET OBITh OIpeieleHa:

a) KaK CTaBKa JIOXOJAHOCTHU TOCYAapCTBEHHBIX IIEHHBIX OyMmar;

0) Kak cTaBKa JOXOJHOCTH 3aCTPAaXOBAHHOIO OAHKOBCKOT'O JCTIO3UTA;
B) KaK CTaBKa I10 JIOJITOCPOYHBIM KpEJUTaM HaJIeKHBIX OAHKOB;

I') Kak CTaBKa peuHAHCUPOBAHUS IIEHTPAIBHOTO OaHKa;

1) ¢ moMotipio hopmysibl umepa.

2-18. Ilpu pacuere cTaBKU AUCKOHTA Ha OCHOBE apOUTPaKHOUM TEOPUU CTOMMOCTH KAl TaIbHBIX aK-
TUBOB (APT) dacTtHble KO3(DPULIHEHTHI «OEeTa» CON3MEPSIOT:
a) PUCKOBAHHOCTH IIPOEKTa 110 COOTBETCTBYIOIIEH OTIEIBHOM COCTABIAIOIIEH CHCTEMAaTHYECKOTO

pHUCKa;
0) PUCKOBAHHOCTH MTPOEKTA M0 COOTBETCTBYIOIIEH OTACIBHON COCTABIISIFOIICH HECHCTEMATHUECKOTO
pHUCKa;
B) PMCKOBAaHHOCTb MPOEKTA MO KaXJIOMY BBIIBICHHOMY (DaKTOpYy pHCKA.

2-19. KymyJIsTUBHOE OCTPOECHHUE CTAaBKU AUCKOHTHUPOBAHUS XapaKTEPU3YETCS:
a) mo(aKTOPHBIM YYETOM PUCKOB;

0) 00BEKTUBHOCTBIO IIPH OIICHKE BIMSHUS PUCKOB HA BMEHIEMYIO MIPOEKTY JI0XO/] HOCTB;
B) UCIOJB30BAaHUEM CPEAHEOTPACTIEBBIX TTOKa3aTeNel peHTabeTbHOCTH 3aTpar.

2-20. IleHa prcka U co3aBacMblii HA OCHOBE €€ OTIPEICIICHUsI Pe3ePBHBIN (DOH]T TOTKHBI HAXOTUTHCS
B CJIEIYIOLIEM COOTHOIIICHUU:

a) IIeHa pUcKa > pe3epBHBINA (OHIT;

0) 1eHa pucka < pe3epBHBbIN QOHT;

B) 00a BapWaHTa JIOTHYHBI, BCE 3aBUCUT OT YPOBHS PHUCKA HEMPOJAKH MPOIYKIUH IO IPOCKTY;

r) o0a BapuaHTa HEJIOTUYHBI.

Tecmosgvie 3a0anus 6aoka 3
3-1. dupme OTKPBITHI TpU KpeauTHbIe THHUU. OHA ¢ TMMUTOM Bblgauu, paBHbeIM 700 €., Ipyras ¢ Jiu-

MHTOM 3aJ0JDKeHHOCTH, paBHBIM 300 e1I., TpeThsl — C 3TUMH K€ JIMMUTAMH, YCTAHOBJICHHBIMH OJTHO-
BPEMEHHO U B 3THX k€ pa3mepax. EcTh 11 BO3MOKHOCTD 1 (PUPMBI OJYYUTh OT OaHKa B CyMMeE 3a
BECh CPOK JCUCTBUS KaKOH-THOO0 U3 3TUX KpeAuTHBIX JInHKKA 1000 ex. JeHe)HbIX CPeACcTB?

a) HeT;

0) eCTh BO BCEX CIyvasx;

B) €CTh — B IIEPBOM CITydac;

T') €CTh — BO BTOPOM CIIy4ac;

1) €CTh — B TPEThEM CITyUac;

€) eCTb — BO BTOPOM M TPETHEM CIIydae.

3-2. Bwimaua xpeauta pupme st GUHAHCUPOBAHUS 3aTPAT MO MPOEKTY MOXKET ObITh OCYIIECTBII e-

Ha OAaHKOM Ty TEeM:
a) MepeyrCIIeHUs] CPEJICTB HENOCPEACTBEHHO Ha PACUETHBIN cueT TOH (QUPMBI, KOTOPOH 3aeMIIMK

JOJI?KEH OIUIaTHTDh KYHHGHHBIﬁ Y HEC TOBAp,

0) BbI1auM OAHKOBCKOTO BEKCEIIS;
B) BbIJIaUM CYMMBbI KPEIMTa HATUIHBIMU JCHBIAMH YEpPe3 PACXOIHYI0 Kaccy OaHKa,

') HET BEPHOIO OTBETA.
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3-3. MUHdopmaiiuro o copepkaHuu KpeIUuTHOW UCTOPpHU (PUPMBbI-3aeMITHKa OaHK MOKET MOy YU Th:
a) B LleHTpanbHOM KaTajsore KpeAUTHBIX UCTOPUH;

0) B 1pyrom OaHKe, IJIe OTKPBIT PACYETHBIM CUCT 3aCMIIMKA;

B) B HEOAHKOBCKOW KPEIUTHOMN OpraHu3alnu;

I') HET BEpHOIO OTBETA.

34. BeigenuTe W3 HUKETIPUBEICHHBIX TOJOKEHUH Te, KOTOPBIE OTPa)XKal0T MPEUMYIIECTBA aKIIHO-
HEPHOTO croco0a MpUBIEYSHHSI CPEICTB (PUPMOIL 10 CPABHEHUIO C JOITOBBIM (DMHAHCHPOBAHHUEM:

a) TMPUBJIIEUYEHUE CPEACTB HA MOCTOSHHOW OCHOBE;

0) BO3MOXKHOCTH MOJTYYCHHUSI JIOXOJIOB B BUJIC INBUJICH/IOB;

B) OTCYTCTBHE HEOOXOJUMOCTH MPEIOCTABICHUS 00CCIICYCHHUS;

I') BO3MOXKHOCTh HCIIOJIB30BAaHUSI MPHUBICUYCHHBIX CPEIACTB JUIsi (MHAHCHPOBAHUS COOCTBEHHBIX
IPOEKTOB.

3-5. Brigenurte U3 HUKENPUBEAECHHBIX MOJIOKEHUHN TE, KOTOPBIE OTPAXKAIOT U1 PUPMBI-OMUTEHTA HE-
JOCTAaTKW OOJUTAIIMOHHOTO crioco0a MPUBJIEUEHHUS CPEJICTB [0 CPABHEHUIO C MOTyYeHHEeM 0aHKOBCKO-
ro Kpeaura:

a) He0OXOIUMOCTh MPEOCTaBICHUs O0eCTIeUeHHS;

0) HE0OXOaMMOCTh PacKphITHs PUHAHCOBOUM MH(bOpMAIuK O hupme;

B) HEOOXOJAMMOCThH BBHITUIATHI ITPOIICHTOB;

I') BBICOKHE 3aTPaThl B BUJIE KOMUCCHUOHHBIX.

3-6. Ectu ipu /PO mponarTCs akiMM, MPUHAIISKABIINE BajenbliaM (UPMBI, TO MPU MPOYUX
PaBHBIX PEHTA0ENbHOCTh COOCTBEHHOT O KaruTaa:

a) yMEHBIIUTCS;

0) yBenuuuTcs;

B) HE U3MEHUTCH.

3-7. Beigenute U3 HUKENPUBEIEHHBIX MOJIOKEHUH T€, KOTOPbIE OTPAXKAIOT HEJJOCTATKU aKIIMOHEPHO-
ro croco0a MpUBIICUYEHUs CPEICTB (PUPMOI IO CPAaBHEHUIO C JOJITOBBIM (DM HAHCHPOBAHUEM C TIO3HIIHH
AKIIMOHEPOB:

a) PUCK HEBBIIUIATHI JUBUICHIOB;

0) mocieaHsst OUepeTHOCTh BO3BpaTa KanuTala IpH JUKBUIAIIMN 00IIEeCTBa;

B) BO3MOXHOCTbh H3MEHEHHS CTPYKTYPbl COOCTBEHHOCTH B OOIIIECTBE;

I') BO3MOXXHOCTb CHHKEHHUS B OyAyIIEM pa3MepoB IUBUACH]IOB.

3-8. IIpu npoBeaeHUU HUPMOH, YCIICITHO Pealu30BaBIICH HMHHOBAIIMOHHBINA MPOEKT, /PO Ha PHIHOK
MOTYT BBIITyCKaTbCS:

a) aKIUH, MOJy4YeHHbIC H3HAYAJIbHO BEHUYPHBIM (DOHIOM, BIIOKUBILIUM CPEJICTBA B HEE;

0) TOTOJHUTEIBHO BBITyCKaeMbie (PUPMOM aKIIHH;

B) aKIUH, SBISIOMINECS COOCTBEHHOCTHIO yupeauTenen GupMal.

T) BCE MPETIBITYIIE BAPUAHTHI BEPHBL

39. Haiigute HeBepHOE nosoxkeHue. K mpuHIiumnamM BeHYypHOTro MHBECTUPOBAHHUS OT HOCSITCS:
a) YCTaHOBJIEHHE CAHKI[MI 32 HECBOEBPEMEHHBII BBIBOJI HOBIIECTBA HA PHIHOK;

0) nuBepcudukanus 00bEKTOB BIOKEHUN;

B) COBMECTHOE pa3zeiieHne pUcKa MexX Iy Gpupmoii u GoHIAOM;

I') TOYHOE OTpEeIeICHINE BPEMEHHOTO TOPHU30HTA HHBECTUIINMN.

3-10. ®oHgOM, IPEIOCTABIISIOMNM BEHIYPHOE (PMHAHCUPOBAHUE, MOYKET OBITH:
a) MHBECTUIIMOHHBIN Qo PD;
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0) maeBOil MHBECTUIIMOHHBINA (DOH];
B) TICHCHOHHBIN (hOH,
r) poccuiickuii (oH PyHIaMEHTAIBHBIX HCCIICIOBAHU.

3-11. buzHec-aHrensr — 3710:

a) TOoCyIapCTBEHHbIE ()OH]IBI, OKA3bIBAIOIINE TTOMOIIL MOJIOIBIM MHHOBAIIMOHHBIM (hrupMam;
0) BeHUYypHBIC (DOH/IBI, OKA3BIBAIOIINE TTIOMOIIh MOJIOJBIM HHHOBAIIMOHHBIM (pHpMaM;

B) OM3HEC-UHKYOaTOPHI;

I') HET BEPHOI'O OTBETA.

3-12. ®oHaBI 0CO00 PUCKOBBIX (BEHYYPHBIX ) HHBECTHIIUN OTHOCSTCS:
a) K OTKPBITHIM;

0) K 3aKpBITBHIM;

B) K MHTEPBAJIbHBIM.

3-13. JIusuHr:
a) ABJISIETCS ATbTEPHATHBON OAaHKOBCKOTO KPEIUTa TIPU MPUOOPETEHUH 000PY IOBAHHUS;

0) MOXKeT 0KazaThcsl Oosiee BHITOAHON cXeMOoil mpruoOpeTeHus: 000pyI0BaHKs B CPABHEHUU C APYTHU-
MU BapHaHTaAMU;

B) MOXKET MPEOCTABUTH PUpME (PMHAHCOBBIE PECYPCHI;
T) ABJISIETCSI IPUMEPOM HACTYNaTEeIbHOW MHHOBAIIMOHHOM CTpAaTEruu (PUPMBI.

3-14. Ilpu BO3BpaTHOM JIU3UHTE:

a) apeHayeMoe MMYIIECTBO MOCJIe OKOHYAHUSI CPOKA JIM3MHTA JOHKHO OBITh BO3BPAILEHO JIM3UHTO-
JaTelto;

0) apeHayeMoe MMYIIECTBO MOCIE€ OKOHYAHUS CPOKa JTU3UHTA JIOJKHO OBITH BO3BPAIIEHO MOCTAB-
HIHKY;

B) TpOJIaBeI] MpeIMETa JIM3UHTA OJHOBPEMEHHO BBICTYIIAET U KaK JIM3UHT OOy YaTeNb;

r) MpojaBel] MpeaIMeTa JU3UHIa OJTHOBPEMEHHO BBICTYIAET U KaK JIM3UHT OJJaTelNb.

3-15. nst OCHOBHBIX CpEACTB, SABISIOIIMXCS NPEIMETOM J0roBOpa JM3MHIA, K OCHOBHOW HOpME
aMOPTHU3AIUH CIIEUANbHBIA KOA(GHUIIMEHT YCKOPEeHHUS (10 TpeX pa3) MOKET MPUMEHSTHCS:

a) BCer/a;

0) TOJNBKO IPHU JIMHEHHOM METOJI€ aMOPTHU3ALNH;

B) TOJIBKO IPU HEJIMHEHHOM METOJE aMOPTU3ALINH;

I') HET BEpHOTO OTBETA.

3-16. OT™MeThTE HEBEPHOE MOJI0KEHUE:

a) B BUJE FpaHTa MPEIOCTaBISAIOTCS ACHEKHBIE CPEICTBA WIIH HHOE UMYIIIECTBO;

0) TpaHThI MPEAOCTABIAIOTCS GU3NYECKUMU JTHIIAMH, HEKOMMEPUYECKUMHU OpPTaHU3aLUsiIMUA U MEX-
JTyHApOIHBIMH OPTaHU3AIUAMU;

B) IPOLICHTHAsl CTaBKa Ha CyMMY IpaHTa ONpeJeseTcsl B IOrOBOPE MEKIY IPaHTOJATEIEM U IMOJIY-
yaTesneM;

I') moJiy4yaTellb IpaHTa 00s3aH MPEJOCTaBIATh OTYET O €r0 LEIEBOM UCII0JIb30BaHUU.

3-17. BeiOepuTe HENMpaBWIBHBIA OTBET Ha YTBEPKJICHHE: UICTOYHUKOM CTOPOHHETO (pMHAHCHPOBa-
HUS (PUPMBI, peaTu3yoIIeii MHHOBAIIMOHHBIN MPOEKT, MOTYT OBITh:

a) BeHUypHbIE (POH]IBI;

0) cpencTBa OT pean3aliy O0TUT aIIHi;

B) cpenctBa Poccuiickoro ¢poHma GyHIaMEHTATBHBIX UCCIICIOBAHMIA,

r) cpeactBa Poccuiickoro 6aHka moaaep KK Majioro M CpeHEro npeaAlpuHIMATENhCTBA.

32



3-18. ®oHx colelcTBUS KPEAUTOBAHUIO MAJOrO M CpeJHEro OM3Heca OKa3blBaeT MOJAJEPIKKY B
dopme:

a) MpenoCTaBICHU 3aiiMa Ha IJIATHOW OCHOBE;

0) mpeaocTaBICHHS JICHS)KHBIX CPEICTB B (popMe rpaHTa;

B) MPEAOCTaBICHUS MOPYUUTEIHCTBA MO 00s3aTeIbCTBAM (PUPM B MOJIb3Y OaHKa;

I') METOJUUYECKOM MOMOIIM Mpu 0(OPMIIEHUH 3aBKH HAa KPEIUT M COCTaBICHUH OM3HEC-IUIaHa Mpo-
eKTa, IS peaiu3allii KOTOPOTO €ro IIaHUPYeTCs MPUBIICYb.

Cnmcoxk jurepatypsl

Ocnoenasa numepamypa

1. VHBecTHIIMOHHBIC TIPOCKTHI M PeajbHBIC OMIIMOHBI Ha PAa3BHBAIOLIMXCS PHIHKAX [DJIEKTPOH-
HBIN pecypc]: yuebHOe nmocoOue i 6akanaBpuara u Mmaructpatypsl / M. A. JIuMUTOBCKUH. -
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DJIEKTPOH. TEKCTOBbIE JaH. - 5-¢ u3A., nep. u nom. - M.: FOpaiit, 2015. — Pexxum noctyna:
http://www.biblio-online.ru/.

Jlononnumensnas tumepamypa

1. WuBecTHIMU: TEOPHUS U IPAKTUKA [ DIEKTPOHHBIN pecypc]: yueOonuk s 6akanaspos / T. B.
Tenmnosa. - DJIEKTPOH. TEKCTOBBIE JaH. - 2-€ U3., nep. u goim. - M.: Opaiit, 2016. — Pexxum no-
ctymna: http://www.biblio-online.ru/.

2. VmpaneHue npoekTaMu [DIEeKTPOHHBIN pecypc]: y4eOHUK U MPAKTUKYM IS aKaJIeM H9eCKOTO
OakanaBpuara / A. . banamos, E. M. Porosa, M. B. TuxonoBa, E. A. TkaueHKO. - DJICKTPOH.
TeKCTOBBIE AaH. - M.: FOpaiir, 2015. - Pexxum ngoctyna : http://www .biblio-online.ru/.

3. Tomsixos, H. A. YnpasieHne "HHOBAIMOHHBIMH MPOCKTAMHU: YYCOHUK M MPAKTUKYM JIJISl aKa-
nemuyeckoro 6akamaspuata / H. A. Tlonskos, O. B. MoTtosunos, H. B. Jlykamos. - M. : U3na-
tenbeTBO FOpaiit, 2016. - 330 c. - Cepus: bakanaBp. AkageMHUYECKHUIl KypcC.

Ilepuoouueckue uzoanus

1. MexaHuzanuus U 3eKTpUpUKaLUs CEIbCKOT0 X035HCTBa.
2. CenbCKUl MEXaHU3ATOP.
3. Bectauk PTATY

Ilepeuens pecypcoe ungopmayuonno-meneKoOMMmMyHuKayuonnoi cemu « knmepnemy
ObC «HanmoHnansHbIH HPPOBOH pecypc «PyKoHTY.
OBbC «Opaiit».
9BbC «IPRSmart».
ObC «ZNANIUM.COM».
ObC «Jlauby.

Cornamenue o cotpyaauuectse ¢ Koncopunymom «Konrekctym»
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IIpunoxenns

Ilpunoycenue 1.

Kpumepuu OUEHKU NPAKMUYECKO020 3aHAmuUA

ouenka Kpumepuu
COTIIMIHOY AHanmuTHYeCKHe 3a/1aHusl BBIIOJTHEHBI B TIOJTHOM 00BeMe (110 paszienam 2-5), mpu-
BEJICHO MUCHbMEHHOE PEIICHHE PACUETHBIX 3ajayu MPeACTaBICHO 0e3 3aMeYaHHii U B
MOJTHOM 00Beme (1o pazaenam 2-4)
«XOPOIIIOH» AHanuTHYecKue 3aJaHus BBIOJHEHBI B MOJTHOM o0BbeMme (1o paszznenam 2-5), ume-
I0TCSl TPOOETBl 1 HETOYHOCTH B TEOPETUUECKOM pacuere Uik B 000CHOBaHHE Ip U-
MEHEHHBIX METOJIOB M CPEJACTB, NMHMCHMEHHOE DPEUICHHWE PACUETHBIX 3ajad Ipe-
CTaBJIEHO B MOJHOM 00BeMme (mo paszzaenam 2-4), HO UMEIOTCS HECYIIeCTBEHHBIC
3aMEYaHuUs 110 X0y PEIICHHUS.
«YJOBIETBOPH- | AHAJTUTUUECKHUE 3a/laHUS BBIIIOJIHEHBI B TOJTHOM o0beMe (1o paszznenam 2-5), ume-
TEIIEHOY» IOTCSl OIIMOKU B TEOPETUYECKOM pacyere WM B 000OCHOBAaHMM NMPUMEHEHHBIX Me-

TOJIOB U CPEJCTB, MMCbMEHHOE PEIICHHE PACUETHBIX 3aJa4 MPEJICTaBICHO B MOJ-
HOM 00BbeMe (1o paszaesiaMm 2-4), MpHu 3TOM UMEIOTCS CYIIECTBCHHBIC 3aMeYaHus 110
XOJly pEeIICHHUs, BIHSIONINE HA KOHEUHBIN pe3ybTar.
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Ilpunoscenue 2.

Kpum epuu OueHKu mecmoe

CmyneHu yposHeii OmauyumenvHvle npu- Tlokazamenv oyenku
0cB0eHUs 3HAKU chopmuposanHocmu KomnemeHyuu
KOoMnemeHyuil
[Toporossrit OO6yuaronmiicss Bocmpo- | He menee 70% 06aiioB 3a TecTOBBIC 3aJaHUS
W3BOJIMUT TEPMHUHBI, oOcC- | 0yoka 1 u meHbIe 70% OaioB 3a 3a1aHus
HOBHBIE MOHATHS, CIIOCO- | KQXXI0I0 U3 OJIOKOB 2 1 3
OcH y3HaBaTh METOJBI, unu
MpOLEAYPHI, CBOUCTBA. He menee 70% OaioB 3a 3amanust 010ka 2 1
Menbire 70% 0alIoB 3a 3aIaHus Ka)KI0ro U3
010kxoB 1 1 3
unu
He menee 70% 0amnos 3a 3aganus OJI0Ka 3 U
Menbie 70% 06ajiioB 3a 3aJaHus Ka)KI0ro 13
610K0B 1 1 2
[TponBuHyTHIIA OO6yuarommiics BesiBisieT | He menee 70% 06aymioB 3a TECTOBBIC 3aTaHUS
B3aMMOCBSI3U, KiIaccudu- | kaxxaoro u3 01oxoB 1 u 2 u menbuie 70% GanioB
UPYET, YMOPSI0YMBACT, | 3a 3a/1aHus OJ0Ka 3
UHTEPIPETUPYET,  MNpHU- unu
MeHseT 3aKOHBI. He menee 70% 0auioB 3a 3agaHus Kak0ro U3
010k0B 1 1 3 1 meHbIe 70% 06aiIoB 3a 3aJaHus
6710Ka 2
unu
He menee 70% 6amnoB 3a 3aJaHus KaXKI0r0 U3
010k0B 2 u 3 u Menbie 70% 0anaoB 3a 3agaHus
610Ka 1
Bricokuii OO6yuarommiicst aHanu3u- | He menee 70% 06ayioB 3a TeCTOBBIE 3aJaHS

pyer, JUarHOCTHPYET,
OLICHUBAECT, MPOTHO3UPY-
€T, KOHCTPYHUPYET.

Kaxkgoro u3 61okoB 1,2 u 3

Komnerenuus ne
chopmupoBaHa

Memnee 70% 0ayI0B 32 TECTOBBIE 3aaHUS KaXK-
Joro u3 0nokoB 1,2 u 3
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(moamuce) (®.1.0.)

© ®I'bOY BO PT'ATY, 2025

© Konnektus aBTOpoB, 2025



BBEJAEHUE

Peanusys crpaTernro MHHOBALIMOHHOIO pa3Butusa Poccnu, oredecTBeHHas Mpo-
MBIIUIEHHOCTh 00s13aHa MCIOJIb30BaTh NEPENI0BbIE TEXHOJIOIMU U COOTBETCTBYIOIINE
KaJIpOBBIE PECYpPCHI, CIIOCOOHBIE HE TOJBKO OOCIY>KHMBATh HAYKOEMKOE BBICOKO3(]-
(peKTUBHOE CETBCKOXO3IMCTBEHHOE MPOU3BOACTBO, HO M OBITh FTOTOBBIMU K MOJJIEP-
YKAHUIO B UCIIPABHOM M pabOTOCIIOCOOHOM COCTOSIHUU CYILECTBYIOUIUX U BHEAPEHUIO
HOBBIX MAaIllUH ¥ 00OpYJOBaHMS, TEXHOJOTUYECKUX IMPOILIECCOB, B TOM YHCIE OCHO-
BaHHBIX HAa COBPEMEHHBIX TEXHOJIOTUSX, IPUMEHIEMBIX B arpONpOMBIIUIEHHOM KOM-
IUIEKCE.

OO6pazoBarenbHas mporpaMma 1o HampasieHuro noarotopku 35.04.06 Arpo-
WUH)XEHEpUs, OPUEHTHPOBaHA HA MOJATOTOBKY MarucTpoB.

Hens aucuumnuuel "JlabopaTopHbIii pEMOHTHBIN MPAKTUKyM" - 0aTh 3HAHUS U
IPAKTUYECKHE HABBIKUA 110 OCHOBAM OpraHMU3allMM U TEXHOJIOTMHM PEMOHTA MAallliH Ha
OCHOBE TEOPUH U METOJIOB HAYYHOI'O TO3HAHUSL.

B pesynpraTe M3ydeHHs] NUCUMILIMHBI OyAyIIWi BBITYCKHUK TOTOBHUTCS K pe-
LIEHUIO CIEAYIOMIMX 3a/]1a4:

— IPOEKTUPOBAaHME MAIIMH M MX pabo4yMx OpraHoB, MpPUOOPOB, amnmaparos,
000py0BaHUs ISl UHKEHEPHOI'O 00ECIIedeHHs TPOU3BOJICTBA CEbCKOXO3SIICTBEH-
HOUW MPOYKIIUU;

— IIPOEKTUPOBAHUE TEXHOJOTHYECKHUX MPOLECCOB MPOU3BOJACTBA XPAHEHUS U
nepepaboTKU CEeIbCKOXO3SUCTBEHHONW MPOAYKIMH, TEXHUYECKOTO OOCTY>KMBaHUS U
PEMOHTa CEJIbCKOXO3IMCTBEHHOM TEXHUKH Ha OCHOBE COBPEMEHHBIX METOJIOB U
CPEICTB;

— IPOEKTUPOBAHUE CUCTEM HHEProodecredeHus], EeKTpU(UKalIud 1 aBTomMa-
TU3alUU 11 00BEKTOB CENbCKO30341CTBEHHOTO HA3HAUCHNS;

— BBINOJHEHUE (YHKLUMH MpernojaBatTesss B 00pa30BaTENIbHBIX OpraHU3aly-
AX;BBIOOP MAIIMH U 000pYAOBAaHUA AJI PECYpcOCOeperaronx TEXHOIOTUN MPOu3-
BOJICTBA, XPAHEHU U NEPEPadOTKU CENbCKOXO3SIICTBEHHON MPOAYKIIUH;

— obecrnieueHne dPPEKTUBHOTO HUCIIOJIB30BaHUS U HAIEKHOW pabOThl CIOKHBIX
TEXHUYECKHUX CHUCTEM B PACTEHUEBOJICTBE U )KMBOTHOBO/ICTBE;

— [IOMCK ITyT€H COKpAaIlEHUs 3aTpaT Ha BBINOJIHEHHUE MEXaHW3UPOBAHHBIX U
ANEKTPU(PULIIMPOBAHHBIX MPOU3BOJCTBEHHBIX IPOLIECCOB,;

— pa3paboTKa TEXHUYECKHUX 33/JaHUN Ha MPOEKTUPOBAHUE U U3TOTOBIICHUE HE-
CTaHJAPTHBIX CPEACTB MEXaHU3ALMH, NEKTPU(PUKALIMKU, aBTOMATU3alUd U CPEICTB
TEXHOJOTMYECKOTO OCHAIICHHUS;

— aHaJIU3 SKOHOMHYECKON 3(PPEKTUBHOCTH TEXHOJIOIMUYECKUX IPOIECCOB U
TEXHUYECKUX CPEICTB, BHIOOP M3 HUX ONTHUMAIBHBIX JUISI YCIOBUNW KOHKPETHOIO
IPOU3BO/ICTBA;



— OLICHKAa HMHHOBAIlMOHHO-TEXHOJIOTUYECKUX PHUCKOB IMPU BHEAPEHUU HOBBIX
TEXHOJIOTHH;

— pa3paboTka MEpONPHUSITHII MO MOBBIIEHUIO ((HEKTUBHOCTH MPOU3BOJCTBA,
M3BICKAHUIO CITOCOOOB BOCCTAHOBJICHUS WM YTWIM3AIlMU W3HOIICHHBIX W3JCIUN U
OTXO/JIOB ITPOU3BOJICTBA;

— pa3paboTKa MEpPONPUATHUI 110 OXPaHE TPY/Aa M IKOJIOTHUECKOM O€30MacHOCTH
IPOU3BO/ICTBA;

— BBIOOP ONTUMATBHBIX WHKEHEPHBIX PEIICHUN MTPU TIPOU3BOACTBE MPOIYKITUU
(OKa3aHUU yCIIYT) C YU4E€TOM TpeOOBaHUN MEXIYHAPOIHBIX CTAHAAPTOB, a TAKKE CPO-
KOB MCIIOJIHEHUSI, O€30MMaCHOCTH KU3HEEATEIbHOCTH U DKOJIOTHIECKON YUCTOTHI;

— YIIPAaBJICHUE KOJUIEKTUBOM, MNPUHATHUE PELICHUM B YCIOBHUSX CIIEKTpa MHE-
HUIA;

— MPOTHO3UPOBAHNE W TUTAHUPOBAHUE PEKUMOB SHEPTO- M pecypcornoTpedie-
HUS,

— IMOUCK WMHHOBAIMOHHBIX PEIICHUN TEXHUYECKOrOo OOECIEUEeHUs] MPOU3BO/I-
CTBa MPOIYKIMH (OKa3aHUS YCIYT) C YIETOM TPeOOBAHMI Ka4ecTBa U CTOMMOCTH, a
TaK)K€ CPOKOB HCIIOJIHEHHUS, O€30MaCHOCTU KU3HEACATEIBHOCTH M IKOJIOTHUYECKOM
YUCTOTHI;

— opraHuzanusi padoOT MO COBEPIICHCTBOBAHUIO MAIIMHHBIX TEXHOJIOTHH U
AJIEKTPOTEXHOJIOTUN MPOU3BOJCTBA U MEPEPaOOTKHU MPOAYKIIMU PACTCHUEBOACTBA U
KUBOTHOBO/ICTBA;

— OpraHu3aiusi TEXHUYECKOro OOCTyKMBaHMS, PEMOHTa U XPAHEHUS MAIIIUH,
obecrnieyeHus UX TOTUIMBOM M CMa30YHBIMHU MaTepUaliaMu;

— TIOBBINICHUE KBATU(DUKAIIMN U TPEHUHT COTPYIHUKOB MOJIPa3CICHU B 00-
JIACTU UHHOBAIIMOHHOM €S TETbHOCTH;

— aJlanTalnusl COBPEMEHHBIX CHCTEM YIIPABJICHUS KauyeCTBOM K KOHKPETHBIM
YCHOBUSAM HPOU3BOACTBA HA OCHOBE MEXIYHAPOAHBIX CTaHIaPTOB;

— MOJIFOTOBKA OT3HIBOB M 3aKIIOUEHUN HA MPOEKThl MHKEHEPHO-TEXHUUYECKOM
JTOKYMEHTAIUH, PAllMOHATN3ATOPCKUE NPEITIOKEHUS U U300peTeHNUS,;

— MPOBEACHUE MAPKETUHTA U TIOJITOTOBKAa OW3HEC-TUIAaHOB MPOU3BOJCTBA U pe-
aMM3aIii KOHKYPEHTOCTIOCOOHOM POy KIIMK U OKA3aHUSI YCIYT;

— yIpaBlICHUE MporpaMMaMy OCBOCHHS HOBOW MPOJIYKIIMU W BHEAPEHUE Mep-
CIIEKTUBHBIX TEXHOJIOTUH;

— KOOpAWHAIMS pabOThl MEPCOHAA MPU KOMIUIEKCHOM pEIICHUH WHHOBAIIH-
OHHBIX MPOOJIEM — OT UJICU JI0 peAIU3allUU Ha POU3BOCTBE;

— OpraHu3aIs 1 KOHTPOJIb pabOThI IO OXpaHE TPY/Ia.



JlaGopaTopHasi padora Ne 1
BajsancupoBka Bpamaommxcs y3J10B U AeTajieil MalliH

1. Iens paboTHI.

1.1. 3akpenuTh TEOPETUUYECKHE 3HAHMS O CIOCcOo0ax OaTaHCUPOBKU BpaIIAIOITUXCS
JeTaJIEH.

1.2. I3y4nTh TEXHOJOTUYECKUM MPOoIecC 0aTaHCUPOBKHU BPAILAIOIINXCS ACTAJICH.
1.3. IIpnobpectn HaBBIKM OATAHCHPOBKHU BpaIarONIUXCs JeTalled Ha TEXHOJOTHUYe-
CKOM 000pYI0BaHUHU.

2. TlopsiioK BBINOJIHEHUS! paOOTHI.

2.1. U3yunth TEXHOJOTHMYECKHI MpoIliecc OaTaHCHUPOBKM BPAIIAIOIIMUXCS JeTalei
(ommucanue padboThl, 11.4)

2.2. OdopmuTth oTYeT MO padore.

3. Texunka 0€30ITaCHOCTH.

3.1. Ilpu BbITIOTHEHUHU 1a00OPATOPHOM PabOTHI CTYJEHT JOJKEH PYKOBOIACTBOBATHCS
00IMMU TIpaBUIaMH 0€30TIaCHOCTH € IMIPUOOPaMH M IPUCTIOCOOICHUSMMU.

3.2. 3anpeniaercsl mOJb30BAThCSI HEUCITPABHBIM MHCTPYMEHTOM M IPUCIIOCOOJICHHUS-
MH.

3.3. CTyaeHT JOJIKEH BBITIOIHATH paboTy ¢ MpubopaMu U MPUCTIOCOOICHUSIMHU TOJIb-
KO B MMPUCYTCTBUH TPEIIOAABATEIISI HUIH YI€OHOTO MacTepa.

4. Onucanue padoThI

B Mammnaax MHOTO BpamlaloIuXxcs AeTajqedl U COOPOYHBIX €IUHUL, OMPEICNISIEMbIX
OOILIMM TEPMHHOM - POTOp. Y POTOPOB, M3-3a HAJTUYMUS HEYPaBHOBEIIEHHBIX MAacc,
IpU BpPALlEHUH BO3HUKAIOT IEHTPOOEXKHbIE CHibl. HeypaBHOBEIIEHHOCTh POTOpa
BO3HUKAET M3-3a HETOYHOCTHU €ro M3rOTOBIICHMS (Ia)ke B MpeAenax JOMyCKOB), He-
TOYHOCTU COOpPKH (HECOOCHOCTH U JIp.), HEPABHOMEPHOTO W3HAIIMBAHUS TTOBEPXHO-
cTed W T.4. Bpamaromuecss HeypaBHOBEIIEHHBIE POTOPHI JOTIOJHUTEIBHO HArpyxa-
IOT ONOPHI ¥ MAIIMHY B LIEJIOM, YTO NPUBOAUT K YCKOPEHHOMY H3HOCY ITOAIIMITHU-
KOB, BUOpalyu pam u Jip. B pe3ynpTaTe 3T0r0 pazpyuaroTcs CBapHbIe HIBBI, Ocaade-
BAIOT KperyieHus y3ioB. Tak, HanmpuMmep, nocie NepeuuinoBKA KOJIEHYaTOro Baja
M0J] PEMOHTHBII pa3Mep OH CTAHOBUTCS HEYPaBHOBEIIEHHBIM, U JUCOAIAHC MPEBBI-
[I1aeT AOoMycTUMbIe 3HaueHus B 2...5 pa3. [lo 3Toil mpuunHe, eciiv He OanaHCUPOBATH
KOJICHYAThIN BaJl, pECypC OTPEMOHTUPOBAHHOTO JIBUTaTels cHkaercst Ha 10... 12%.
Takum o6pazoM, OGaaHCUPOBKA POTOPOB SIBISIETCS] BAXKHOW TEXHOJIOTMUECKOU OTIe-
panmen npouecca peMOHTa MallluH, NOBBIIIAOIIEN UX HAAEHKHOCTD.



banancupoBka. O01ue mojI0KeHusl.

HeypaBHOBEIEHHOCTh POTOPA TUKBUAUPYETCS €TO OANAHCUPOBKOU.

banancupoBKOil Ha3BIBAETCA Hpouecc onpedeseHus 3HAUYCHU U YIJI0B JUC-
OaJlaHCOB POTOpAa U YMEHBIIEHUS UX KoppeKkmupoekoii ero Macc. KoppekThupoBka
pOTOpa 3TO Hpouecc U3MEHEHUA UMW NnepemMeuieHus KOPPEKTUPYIOLIUX Macc Il
yMEHBIIIEHHUS aucOanancoB poropa. KoppekTupyomas macea - Macca, UCIOJb3Y-
emas 11 yMEHbIIEHUs I11ucOaIaHCoB pOTopa. ITa Macca MOXKET 100aBIATHCA K TEIy
pOTOpa WIH YAAISIThCA (M3bIMAThCS) U3 HETO, a TAKXKE MepeMeniaThcs Mo Teny poTo-
pa U pacrnojaraTbCsi B IJIOCKOCTH KOPPEKIWHU, MEPHEHIUKYISIPHOU OCH pOTOpa, B
KOTOPOW PACIOJI0KEH LEHTP KOPPEKTUPYIOLIEH MACCHI.

B 3aBucuMoOcCTH OT BHJa HEYPABHOBELICHHOCTH POTOpa MPUMEHSIOTCS [1Ba
BUJIa OAJTAHCUPOBKH €r0: CTaTHYeCKasi U TUHAMUYIECKasl.

KauecTBo OanmaHCHpOBKH POTOpa OLICHUBAETCS JOMYCTHUMBIM, T.€. HAUOOb-
WUM OCMAmo4HbiM OUCOANAHCOM B PACCMATPUBAEMON IUIOCKOCTH, MEPIECHIUKY-
JAPHOW OCH pOTOpPa, KOTOPBIM CUMTAECTCSA IMpuemiieMbIM. Hopmbl ocTarouHOoro amc-
OajtaHca MPUBEJIEHBI B TEXHUYECKUX TPEOOBaHUAX HA pEMOHT MaluH (Tabmuua 1.3).

Tunsl getajei, yduTbiBaomue Bua 0aJ1aHCHPOBKH.

Bce neranu, npuMeHsieMble B MalllMHAX, YCIOBHO MOYHO pa3Ae/iUTh Ha JBa
TUMA, I KOTOPBIX JOCTATOYHO WJIM CTaTUYECKOM, WU JTUHAMHUYECKOW OanaHCHpO-
BoK. CorylacHO BbIBOJIa 4 1O JAMHAMUYECKOM HEYPABHOBEIIEHHOCTH pOTOpa, MpHU

yMeHbIlleHuH UTHbI (L) ero (Beipaxenue 10) rimaBHbI MOMEHT aucbanancoB (M )
OyZIeT TIOCTOSIHHO YMEHBIIATHCS M MPAKTUYCCKU CTPEMUTHCS K HyJt0. TakuMm oOpa-
30M, OCTaHETCS HEPABHBIM HYJIKO TOJBKO TNIaBHBIA BEKTOp aucOanancos (/. ) (BbI-

paxenue 10). [ToaToMy neranu npu HEOONBIION AJIMHE (TOJMUMHE) M JOCTATOYHO
OO0JIBIIIOM JHaMeTpe JOCTAaTOYHO MOJBEpPrarh CTaTU4ecKkoil OamaHcupoBke. Takue ne-
TaJM OTHOCATCS K JAETaJsM THIA «OUCK» U COOTHOLICHHE UX Pa3MEpPOB OMpPEAEseTCs
BBIpQKECHHEM

o,
L
rae /[ — nmaMeTp IeTaIH, MM;
L — nnvna (ToNIIMHa) AeTalu, MM.
K nmeransim Takoro Tuma OTHOCSTCS MAaXOBHKHU, TUCKH CLETUJICHUS, TTPUBO/I-
HBIC IIKUBBI, BEHTHJIATOPHI, TOPMO3HbIE OapalaHbl, 3BE37J0UKH U JIp.
Ecnu gnuna (L) neranu qoctaTodHo OOJbIIasi MO CPAaBHEHUIO C €€ TUaMET-
pOM, TO periaroliee 3Ha4eHUE B TMHAMUYECKONW HEYPAaBHOBEIIICHHOCTH €€ OyJeT 3a-
BHCETh OT TJIABHOTO MOMEHTA JUCOAIIaHCOB (H 77). Takue neramu OyJayT OTHOCHUTH-

CA K JCTAJIAM TUIIA «6d1» U COOTHOICHHUEC X PA3MCEPOB ONIPCACIIACTCA BEIPAXKCHHUEM



L
10,
ﬂ>

DTOT TUMN JIeTalei MPEACTABISAIOT KOJICHYATHIE BAJIBI, KapJIaHHBIC BAJIBI, MO-
JOTUIIbHBIE OapabaHbl, MPUEMHBIE IITHEKH KATOK U JIp.

Jletanu (u3nenuisi) TaHHOTO THIA JIOJDKHBI TOJBEPTaThCs TOJIBKO JTUHAMUYE-
CKOM OaslaHCHUPOBKE.

Cratnuyeckas 0aJJaHCHPOBKA.

CraTnyeckasi 0ajJaHCUPOBKA - OATAaHCHPOBKA JACTANICH THUIA «JIUCK», TIPU
KOTOPOIi ONPENEIACTCS H YMEHBIIACTCS TIIABHBIN BEKTOp aucGamancos ( /] em ) DO-
TOpa, XapaKTEPU3YIOMIMA €ro CTaTHYECKYI0 HEYpPaBHOBEHIEHHOCThb. CTaTHYECKYIO
OaJIaHCHPOBKY TMPOBOJAT B OJHOW IIOCKOCTH KOPPEKIIMH, HO WHOTNA YyAOOHO ISt
ATOM TUIOCKOCTH KOPPEKTUPYIOIIYI0 MAcCy Pa3[eiuTh JUIsl HECKOJBbKUX Mapalieib-
HBIX TUIOCKOCTEH WIIM MO PsITy TOYEK, PACIOIOKEHHBIX Ha OINpPEACICHHOM PaJuyce
PacIoNoXKeHHsI KoppeKTupytoiiei Mmaccel. Ha puc.6 HeypaBHOBEIICHHYIO Maccy (m11)
JUIsSl YMEHbIIICHUST AucOanaHca (ﬁ o) MOXKHO yIAIUTh MIIM HA IPOTHBOIOJIOKHYIO
CTOpPOHY (ITOKa3aHO MYHKTHUPOM) JT00ABUTh TaKyIO k€ Maccy (7)) Ha TaKOM K€ JKC-

LEHTpUCUTETE (€ex = e1). A TakKe MOKHO U3MEHUTh SKCLUEHTPUCUTET (€x) KOPPEKTH-
pytoiei maccel ¥ 1o hopmyie (3) paccunuTarh 3HAUCHHUE 3TOM MaCChI:

.
m,=-—-,
€x

rZie M, - KOPpPEeKTUpYolas Macca, T;
€x - BBIOpaHHBINA SKCIIECHTPUCUTET KOPPEKTUPYIOIIEH MacChl, MM.

[Ipu sToM noOaBieHHas WM yJajJe€HHAs MacChl JOJDKHBI pacrojaratbCs B
TOM € MpoAoibHON MmiIockocTu (1-1), 4To M TOYeuHas HeypaBHOBEUIEHHas macca
(m).

[Ipu BpamieHuM Takoro poTopa Ha IpU3Max WIH POJUKAX, OH MOCIIE€ NPEeKpa-
HICHUS BpalleHus 3aiiMeT Oe3pa3inyHoe cocTosiHue. OIHAKO IMpH BpaleHuu 10 0a-
JTAHCUPOBKHU POTOP BCETJIa OCTAHABJIMBAETCS B OJHOM M TOM K€ IOJIOKEHHUH, T.C.
IJIaBHBIA BEKTOP AUCOATIaHCOB HAMpaBIIEH BCEr/1a BEPTUKAIBHO BHU3.

[Ipu cratudeckoit OalaHCUPOBKE KOPPEKTUPYIOIIYI0O MacCy OIpPEAeIstoT
OTIBITHBIM TyTeM, JOOMBAasACh 0€3Pa3IMUYHOTO COCTOSIHHS POTOpA MPU BPAIICHUH.

JAnHamuyeckasi 0aJJaHCUPOBKA.

Takoil OanaHCUPOBKE IMOJBEPralOT POTOPHI THUIIA «Baly. JuHamuueckasn oa-
Jaauncupoexa - 0ATAHCUPOBKA, NMPU KOTOPOH ONPENENSIIOTCS U YMEHbIIAIOTCS qucha-
JAHCBI POTOpA, XaAPaKTEPU3YIONIHME €ro JUHAMHYECKYI0 HEypPaBHOBEUIEHHOCTDH (



M 5,/ ) Ha npaktuke, damie BCero onpenessaoT JBa IPUBEIEHHBIX BEKTOpa JHC-

0ajlaHCcoB MPAaBOTO M JIEBOro KOHIOB poropa ( /1, .,/ ) (Puc. 4) u nocie 3T0ro oHn

YCTPAHSIOTCSA B KaXKIOW U3 JIByX BBIOPAHHBIX TUIOCKOCTEH KOPPEKIIUH, TIEPTICHIUKY -
JSpHBIX Ocu potopa. OnpeneneHre AUcOaIaHCOB JIOCTUTACTCS BPALlEHHEM POTOpa
Ha CIeNUATbHBIX CTaHKaxX. bajaHCHpyeMblid pOTOP YCTaHABIMBAIOT Ha yIPYTHE OIO-
poI (TroapKK) cTaHka. [Ipu ero BpamieHnn Ha oropax, HeypaBHOBEIICHHBIE MAaCChI CO-
3/1alI0T HEYPABHOBEIIEHHBIC IICHTPOOESKHBIE CHIIBI HHEPIIMYA U MOMEHTBI, KOTOPHIC BbI-
3BIBAIOT KOJIEOAHUS OTIOP B TOPU3OHTATHLHOM TUIOCKOCTH. AMIUIMTYIBI MEXaHUYECKUX
KOJIcOaHHMH OMOp CIEIUATBHBIMM YCTPOUCTBAMH TPEOOPa3yIOTCS B DJIEKTPUUCCKUC
CUTHAJIBI, KOTOPBIC PETHCTPUPYIOTCS MUJUTHAMIIEPMETPOM, CO IMKAJIOW MpPOTrpayH-
POBaHHOU B eIMHUIIAX JricOanmanca [T-MM].

Yron pacnojiokeHus AucOanaHca OMpeAeseTcs CTPOOOCKOMUYSCKUM 3-
(EeKTOM M OTCUHMTHIBACTCS MO JUMOY MaxOBHKa, a YCTaHABIWBAIOT 3TOT yTOJ MOBO-
POTOM TOTO K€ MaXOBHKa (TPaIycC).

JlucOananchl U3MEPSIOT MOOYEPETHO JIJIsl KaXKIOM M3 Omop (JIeBOM, MpaBoil).
[Tpu HEOOXOAMMOCTH JJaHHBIEC OTIEPALIUN TTOBTOPSIOTCS.

[Ipu nuHamMudecKoit OaTaHCUPOBKE YCTPAHSAIOTCS KaK CTaTHYECKas, TaK U MO-
MEHTHasI HEYPaBHOBEIIIEHHOCTH.

banaHcupoBOYHbBIE CTAHKH.

BaiancupoBOUHBIM CTAHOK - CTAHOK, ONPESISIONIMN AucOaniaHChl poTopa
JUISl yMEHBIICHUSI UX KOPPEKTUPOBKOW Macc.

B 3aBucuMocTH OT BUa OaaHCUPOBKU MPUMEHSIOT CTAHKH JIJIs1 CTAaTUYECKOM
U JMHAMUYECKOUN OamaHCUpOBOK. banaHCMpOBOYHBINA CTAaHOK, OMPEICIISIONTUN TOJh-
KO TJIaBHBIM BEKTOpP JUCOATIAHCOB - CTAHOK JIsl cTaTUYecKoM OanmaHcupoBku. Ha ta-
KHMX CTaHKaX TJIaBHBIN BEKTOP AUCOATAHCOB POTOPA MOXKET ONPEICIISITHCS:

a) MPY MOMOILM CUJIBI TSHKECTH Ha HE BPAILlAIOLEMCsl POTOPE;

0) Ha BpalaeMoOM UM POTOpE (B JUHAMHUYECKOM PEXKHUME);

banancupoBOUYHBIN CTaHOK, OMpPEIENISIIONIMKA qucOaTaHChl Ha BpalllaeMOM UM
pOTOpE SABISAETCA CTAHKOM ISl TMHAMUYECKON OaTaHCUPOBKH.

CraHkH 1J151 CTATHYECKO# 0AJIaHCHPOBKH.

Jlnst ctaTueckoil GanaHCUPOBKY MPH MOMOIIM CUJIBI TSDKECTH Ha HE Bpalia-
IOLEMCS POTOPE MPUMEHSIOT paznuuHble ctanku (Puc. 1.7, 1.8, 1.9). lng sToro po-
TOp Ha TOYHO 0OPaOOTAHHYIO M YPAaBHOBEUIEHHYIO ONPABKYy M yCTAHABIMBAIOT HA IO-
PU30HTAIBHBIC IPU3MBI UM PAMKH C MAJIBIM CONIPOTUBIICHUEM TPEHHUS B OIIOPaXx BbI-
CTaBJIECHHBIX MO ypoBHIO. [Ipu3mel m3roraBnuBaroT u3 ctanu aiuHON 400...500mM,
HUIMQPYOT ¢ MUpUHON paboyeil yactu 2...3MM M 3akanuBaioT. PaMKu Ha cTaHke



YCTaHABIIMBAIOT I10 J1Ba HA CTOpOHY. CTtarnyeckas OalaHCUPOBKA HA paMKaX TOYHEE,
4eM Ha Ipu3Max.

Jns cratmueckoid OalaHCHPOBKA B JAMHAMHYECKOM pPEKUME MNPHUMEHSIOT
ctanku 9765, 9A764, 3apyoexunie «lllenk», «'opman» u ap.

Tabmuna 1.1. Texaudeckast XxapakTepUCTUKA CTAHKOB.

No HalMeHOBAHME OKA3ATAIs 3HaYeHHe MOKa3aTellsl 1 MapKa CTaH-
o/ 9765 9AT764

1 |Macca 6amancupyeMoro u3aenus,m He 6onee 10 1...100

2 | HauGonpmunii tuameTp poTopa, MM 1000 600

3 |Yacrora BpaiieHus, MUH"! 900 1000/2000

A |Macea cranga xr 21925 500

CraHKkM 1J151 JMHAMHAYECKOH 0aJJaHCMPOBKH.

Ha peMOHTHBIX NpeAnpusATUsIX HAanOOoJIbIlIee MPUMEHEHUE MTOYUUIT YHUBED -
CaJIbHBIN OATAaHCUPOBOYHBINA CTaHOK (MammHa) bBM-Y4, npeana3znadeHnbii ais Oa-
JTAHCUPOBKH KOJICHUATOTO Bajia B cOOpE C MaXOBUKOM M CIEIUICHUEM, MOJIOTUIILHBIX
O0apabaHOB U Jip. U3ACTUH.

Tabnuua 1.2. Texaudeckas xapakrepuctuka cranka bM-Y4,

HanmMeHoBaHue moka3aTemns 3HaueHue ITOKa3aTes

1 |Macca 6amancupyemMoro potopa, Kr He 6omee 100

2 |PaccrosiHne Mexnay cepeInHaMH OIop, MM

HaMEHBbIIICe 260

HanOOJIbIIICE 1000
3 |YacroTa BpaleHus, ¢! 12
4 |MoUIHOCTb JIEKTpOoABUTaTENS, KBT 3.5

YcrpoiicTBO 1 NpuHUIMI padoThl cranka bBM-Y4.

YcrpoiicTBo.

JIutele uyryHHBIC CTOMKH 1 U 4, muTa 2, cTajabHbIe TPYyOBI 3, )KECTKO COEH-
HEHHBIC MEXY COOOM, COCTABISIIOT CTaHUHY cTaHka (puc. 1.10).

Ha TpyGuaThiX cOCTaBISIONIMX CTaHKA YKPEIUIAIOTCS JiBe onopkl 14 u 16, ko-
TOpPBIE MOCIIE IEPEMEILICHHS B 3aIaHHOE MOJ0KEHUE B 3aBUCUMOCTH OT JTUHBI Oa-
JTAHCUPYEMOU JIETAIIN 3aKPEIUIAOTCS BUHTaMu 17.

Ha croiike 4 xxé€cTko ykperuieHa mnuHaenbHas 6adka 5, a BHyTpu cToiiku 4
CMOHTHPOBaH JIeKTPOHHBIN OJ0K. [IprBO/ cTaHKa BKITIOUaeT ceOs AIEKTPOBUTA-
TeJb, IIKUB, IPUBOJHON PEMEHD.



DIIEKTPOIBUraTeNb YIPABIISIETCS KHOITOYHOM cTaHIuen 13.

Ha croiike 1 cMOHTHpOBaH HIMUT C 3JIEKTPOoOOOpyaOBaHUEM. BriroueHue
AJIEKTPOOOOPYAOBaHUS CTAaHKA MTPOU3BOIUTCS MAKETHBIM BBIKJIIOUaTeaeM 18.

Ha omopax 14 u 16 (puc. 1.10) kpensitcsa kponmrednsl 1 (puc. 1.11), Ha
KOTOPBIX MOHTUPYIOTCS 3JIEKTPOMArHUTHI 2, MacIsiHbIN Hacoc 3 v GuiIbTp 4.

DJIEKTPOMArHUuThl CIykaT I aBTOMAaTUYECKOTO 3alupaHusi U OTIHPaHUS
JIOJIEK U IPUBEAEHUS B IEHCTBUE MACISTHOTO HAcoOCa.

B xopmycax onop 5 Ha CTaJIbHBIX JICHTaX 6 MOJIBEIICHBI JTIOJIbKHU 7, CMOHTHU-
pPOBaHBI MACIISTHBIE TACUTENN KoieOaHui Jirosiek (nemrdepsr), mpeodpazoBarenu u
MEXaHU3M 3alupaHus Onop §. KPOME 3TOT0, K KOPITycaM ONOp MPUKPEIIEHbI OauKu
9 nnsg aBTOMaTUYECKOM CMa3Ku BKiIaabiel. KonndecTBo Maciia AJjisi cMa3Ku BKJIa-
aplieit perynupyercs uraoit 10. Cmennbie Bkaaasiy 11 (B 3aBUCHMOCTH OT 1Ha-
MeTpa HIEHKU poTOpa) Mo MeHKH OamaHCUpyEeMOH JeTalu KPEeMsITcs Ha MOJTYJII0Ib-
kax 12 nmandamu 13. demmdepbl moBemIeHb K JIF0JIbKaM Ha CTaIbHBIX JEHTaX 0.

[Tocne BkIrOYeHHs IBUTATENs yepes 8.. .6 cek, Koria 4acToTa BpaluleHus po-
TOpa JOCTUTaeT HOMUHAIBHOM, JIIOJIBKHA PACTOPMAXKUBAIOTCS BKIIFOUEHUEM BJIEKTPO-
MarHuToB 2. [Ipy BBIKITIOUEHUU IBUTATENS MATHUTHI 00ECTOYMBAIOTCS U 3alIUPAIOT
OTIOPBL

HpuHuun geiicTBUSL.

[IpuBoa poTOpa OCYIIECTBISAETCS OT IEKTPOABUTATENS YEPE3 PEMEHHYIO T1€-
penavy Ha IIKUB IIIMTUHACIIA.

Co mmunaens yepe3 My Ty v MPUBOHOM Bajl BpallleHUE nepeaércs Ha Oa-
JaHcupyeMbli poTop. HeypaBHOBEIIEHHOCTh POTOPA BBI3BIBAET MEXAHUYECKHUE KO-
nebanus sronek onop. C momorbio mpeodpazoBarens MEXaHUIECKue KoJieOaHus
npeoOpa3yroTcs B KOJIeOaHus dJIEKTPUUECKOTO ToKa. BbIXo1HOE HaNpsKeHue mpeo0-
pasoBaresis, MPONOPIMOHATIBHOE 3HAYEHUIO TUcOaaHca, yCUIINBAECTCS B DJIEKTPOH-
HOM OJIOKE Y TIOCTYIAeT HAa MHIUKATOP 3HaUeHus aucOanaHca. [lepekmtouareneM Ha
MyJIBTE OCYIIECTBIACTCS KOMMYTAIIUsI N3MEHECHUI 3HAYCHUI TMCOAIAHCOB B JICBOU U
MPABOM IJTOCKOCTSIX KOPPEKLINU.

VYron nucbananca onpeaensercs ¢ MOMOIIbIO CTPOOOCKOMUYECKOTO UH/IHU-
Karopa.

Ctpo0OockonMUeCcKUil THAUKATOP YIIPABISIETCS HANPSKEHUEM NpeoOpa3oBa-
TeNs, MpUYEM KaXK]IbIi pa3, Korja BEKTOp IrucOalaHca OKa3bIBa€TCsl B TOPU30HTATb-
HOM MJIOCKOCTH, MPOXOSIIEN Yepe3 OCh pOTOpa, U HAIIPaBJIEH B CTOPOHY MIPeodpaso-
BaTeJs, JaMIia BCIIBIXMBAET, TOKA3bIBasl YroJl KOPPEKITUH.

Ha maxoBuke mudpy ¢ HailIeHHbIM yTJIOM KOPPEKIIMK COBMEIIAIOT C Kpac-
HOM CTpENIKOW. B 3TOM MIIOCKOCTH Yy pOTOpa BBICBEPIMBAIOT U3JIMIIEK METAJIa WU
N00aBISAIOT €ro C MPOTUBOMOJIOKHON CTOPOHBI U3IETHS.



Oco0eHHOCTH 0AJJAHCMPOBKH KOJICHYATHIX BaJIOB V-00pa3HbIX JABUIa-
TeJel.

banancupoBka koneHuarsix BanoB aBuratenen AM3-238Hb, 3UJI-130,
3M3-53, KamA3-740 u CM]I-60 oTinudaercs OT M3BECTHOW OaTaHCUPOBKHU KOJIEHYA-
TBIX BAJIOB PSAJTHBIX JIBUTATEJIECH.

V-00pa3Hble ABUTATENN MUMEIOT HEypPaBHOBEIICHHBIM MOMEHT CUJ MHEPIMHU
MIEPBOTO TMOPSIIKA U IIEHTPOOEIKHBIX CHII. Y Ka3aHHBIC BBIIIE KOJCHYATHIC BAJIBI HEOO-
XOJIUMO OallaHCUPOBATh, CTPOTO BBIMOTHIS TEXHUUECKUE TPEOOBAHNUS, U3IT0KCHHBIC B
pabounx yepTekax Ha KOJICHUATHIA BaJl, TO €CTh IMyTEM YCTAHOBKM Ha KaXKIYyIO Ia-
TYHHYIO IIEHKY CIIEIUaIbHBIX MPEIE3MOHHO U3TOTOBICHHBIX TPY30B.

be3 TexHoMOTHMYECKHUX TPY30B OAIAHCHPOBATH BBIIIE YKA3aHHBIC KOJICHYATHIS
BaJIbI 3aMPEUIAETCS.

B xommuiekc cnenuaibHOro npucrnocoOIeHUs BXOIAT:

POTOP KOHTPOJIBHBIN C TPy3UKOM, cozaaroniuid nucodananc 8000 r-mm;

CHElUANIbHBIC TPY3bl HA PEMOHTHBIE pa3Mepbl KOJIEHYATOTO BaJIa;

TEXHOJIOTUYECKHUE MMPOTUBOBECHI, MIEPEIHUN U 3aTHAN JJIs1 KOJIEHYAaTOro Baja
npurarens AM3-238Hb u 3aguuit jiis CMJ1-60.

[ToaroroBka K O0adaHCUPOBKE KOJIEHYATHIX BAJIOB YKAa3aHHBIX BBIIIE TUIIOPA3-
MEpOB OCYIIECTBIISIETCS CIIETYIOIIUM 00pa3oMm:

a) OYMCTUTh KOPEHHBIC U MATYHHBIE MIEUKH OT MbUTH U JPYTHX HACIOCHUM;

0) 0JIeTh ¥ 3aKPEMUThH Ha BaJl JAHHOTO TUIIOpa3Mepa CreluaibHbIe TPY3bI;

B) OJICTh M 3aKpenuTh (A1 KojieHuaroro Baja nasurarens AM3-238HbB) Tex-
HOJIOTUYECKHE TPOTUBOBECHI, IEPEIHUN U 3aAHUN; s KoieHyaToro Bana CMJ[-60
—TOJILKO 3aHHUH;

) HaJIeTh MPUBOJIHYIO My(PTy Ha Ball U MOBEPHYTh 32 MaXOBUK, YOSIUBIIUCH
B IJTABHOCTH MPOKPYUYMBAHUS Baja,

1) TPOU3BECTU HACTPOUKY CTaHKA.

[Tocne BBITIOSIHEHUS MTEPEUUCIECHHBIX BBIIIE MyHKTOB MOKHO MPUCTYITUTh K
OalaHCUPOBKE KOJICHYATHIX BaJOB.

BrikpyunBanue npoOoOK U3 CIeUAbHBIX TPY30B KAaTErOPUUECKHU 3aIpeiiacT-

csl.

5. 3aganme cryaeHry.

1. 3akpenuTh 3HaHUS O CYLIHOCTU CTAaTUYECKON M AMHAMUYECKOW OajlaHCu-
POBKM BpaILAIOIINXCS JETAIEH.

2. 3akpenuTh 3HaHUSI yCTPOMCTBA U MPUHLIMNA AeHCTBUS cTaHKa bM-VY4.

3. HayuuTbCsi caMOCTOSITENIBHO MPOU3BOJUTH OATaHCUPOBKY KOJIEHYATOrO

BaJia aurareias 3M3-402:



a) OIpENENsITh BEIMYMHY HEYPABHOBEUICHHOCTH M yroj JucOanaHca
JUISL JIEBOW U IPABOM 4aCTH Balla;

0) paccUMTBIBaTh MAacCy M3JIUIIHETO MeETallla, KOTOPYIO HEOOXOAMMO
CHSATB C TSDKEIOU CTOPOHBI:

Al
-

K >

rac m — MacCa U3JIUMIIHCTo METalia, I';

‘,Z]M‘ — nucOajaHe,r*MM;

ex| — paccTosiHUE OT OCU KOPEHHBIX II€EK JI0 MECTa CHATHUS U3JIUILIHETO
MeTaia, M;
B) KOPPEKTUPOBATh MacCy Balia 3a CUET pe3b0OBBIX BCTABOK Ha MIEKAX
U3JICITHS;

r) OamancupoBaTh Bajl 10 TpeboBanuii TY (tadmn. 1.1);
1) pe3yabTaThl ONBITOB 3aHECTH B Ta0d. 1.3.

Tabmuua 1.3. /[aHHBIE ONBITOB MO OMNPENEICHUIO HEYPaBHOBEIIEHHOCTU
KoJieH4YaToro Bana asurarens 3M3-402.

Ne Jncbananc Macca u3IHIIHETO
OIIBITA "MM rpaayc MeTaia
JIEB. mpas. JICB. pas. JICB. mpas.
1
2
3

4. OdopMuTh OTYET O MPOJCIAHHON pabOTEe U MOATOTOBUTH OTBETHI HA
KOHTPOJIbHBIE BOITPOCHL.

5. Cpenatp 3aKiIO4eHUE O pe3yJibTaTax 0aTaHCUPOBKU BPAIAOIINXCS

JeTanei.
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1 — ock poropa (och BpalleHus); 2 — riaBHas LeHTpaJibHas OCh HHEPLMH; Mo — LIEHTP Macc poTopa;

mji, mp, M3, M4 — TOYCYHASL HCYPABHOBCIICHHAA Macca; €., — SKCUCHTPUCUTET LIEHTPA MacCC,

€,,€,,65,6,— dKCIICHTPUCUTETHI TOUCUHBIX HeYpaBHOBEIIEHHBIX Macc; 1-1,2-2,3-3,4-4 —

MJIOCKOCTH PACIIOJIOKEHUSI TOUEUHBIX MAcC; 5—5 — MIOCKOCTh PACIOJIOKEHHs IIEHTpa Macc; a, 0 —
MPOEKIIMH POTOPA; B — BEKTOPHASI CyMMa TUCOaTaHCOB.

Pucynok 1.1 — Cxema cratndeckoil HEypaBHOBEIIEHHOCTH POTOPA.
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1 — oce poropa; 2 — rnaBHas LEHTpallbHAsS OCh MHEPIHMH; Mo, M| — HEHTP Macc poTopa U IEHTP

MaccC Bajia;, €2,€3 — J3KCHCHTPUCUTCThBI MAacCC mp, mas; /- oceBoe pacCToOAHUC MEKAY TOYCUHBIMU

MaccaMu; (@ — yroj OBOPOTa rMaBHOM 1IEHTPaIbHON OCHU UHEPIUH.
Pucynok 1.2 — CxemMa nieiicTBUSI CHJI B CTATUUECKU YPAaBHOBEIIEHHOM POTOPE.
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Pucynok 1.3 — Cxema MOMEHTHOW HEYpaBHOBEIIEHHOCTH.
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Pucynok 1.4 — Cxema nuHaMHU4€CKOM HEYPABHOBEIIEHHOCTH POTOPA.



O — TouKa nepeKpenBaHus OCH POTOpa C INIaBHON IIEHTPAIbHON OChI0O HHEPLIUH.

Pucynoxk 1.5 — IIpoekunu poTopa npu THHAMUYECKON HEYPABHOBEILIEHHOCTH.
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Den,

1 — ock poTopa (och BpaleHus1); 2 — TJIaBHAsA LHEHTPalbHast OChb HHEPIUHU; 3 — LIEHTP
Macc portopa (m0); ml — ToueuHas HeypaBHOBEILIEHHas Macca; m2 — KOPPEKTHUPYIOIas Macca;
écm . €1,€e2

— 3KCLEHTPUCUTET LEHTPa Macc;
KOPPEKTUPYIOIIEN Macc.

/a an T /a com,

— 3KCIIEHTPUCUTETHI TOUEYHOW HEYPaBHOBEIIEHHOW U

Pucynok 1.6 — Cxema craruueckoit OaiaHCUPOBKHU POTOpA.

1 — ompaBka; 2 — netanp; 3 — napamielbHble NPU3MbIL;, 4 — TUCKOBBIE POJIUKHU.

Pucynoxk 1.7 — Cxembl cTaTuueckod OanaHCUPOBKH JeTajed Ha npusMax (a) u
pomukax (0).



R d’

1 — nHeBMOUMIMHAP A1 COOPKH; 2 — phluar; 3 — KpeCTOBUHA; 4 — rOJI0BKa CBEPJIMIbHAS;, 5 — IpU-
criocoOeHue ais cOOpkH U OalaHCUPOBKU CLEIIEHUS;, 6 — MHEBMO(UIBTP I 6aIaHCUPOBKHU.
Pucynok 1.8 — Crenng KU — Y966 mist cOopku 1 6alaHCUPOBKH CIETIIICHHUS.

el

[a)
locall 2

1 — GJIOK yIIpaBJIeHUS U U3MEPEHUS;, 2 — YCTPOUCTBO JIJIsl OAIAHCUPOBKH CIICTIJICHHUS; 3 — TOJIOBKA
CBCpJIMJIbHAA.
Pucynok 1.9 — Cranok 6anancupoBouHbIi 9765.
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1 — cToiiKa ¢ ANEKTPOIMUTOM; 2 — IJINTa OCHOBAaHUA; 3 — CTalbHbIe TPYyOBI; 4 — cTOMKA C
AIEKTPOHHBIM OJIOKOM; 5 — mmuHAenbHas 6abka; 6 — KOHTpoJbHas Jamna; 7 u 9 — mepe-
KJIIOYaTellb; 8§ — MpuOOp I U3MEpPEeHUs HeypaBHOBeIeHHOCTH; 10 — okHO cTpobockona; 11
— MaxoBHK; 12 — npuBonHas mydra; 13 — kHOnKu ynpasienus; 14 u 16 — onopsl; 15 — ko-
JIEeHYaThIN Bad; 17 — BUHT CTONOPEHUS ONOPHI; 18 — mMakeTHBIN BBHIKIIOYATEb.

Pucynok 1.10 — bamancupoBounas mamunaa bM — V4.

3
L
ki
4
2 X
I
] \\h //'=
]
B
\ Hﬁ"‘-\.—.é-

3/ [+ [2 \/

1 — KpoHIITEHH; 2 — 3JEKTPOMArHuT; 3 — MacassHbIA Hacoc; 4 — ¢uneTp; 5 — omopa; 6 —
JeHTa cTajlbHas; 7 — JNI0JbKa; 8§ — MEXaHHU3M 3anupaHus onop; 9 — 6a4ok s aBTOMaTHye-
CKOM cma3ku BkJaabimeit; 10 — urna; 11 — Bknaaeimu cMeHHbIe; 12 — monynwonbka; 13 —
namnda.

Pucynok 1.11 — Onopa a1 ycTaHOBKM KOJIEHYATOrO Baja.



Tabmuna 1.4. lonycTuMble 3HaUeHUs AucOanaHca JeTajieil U y3/10B
ABTOTPAKTOPHBIX JBUTATEICH.

No JlucOananc,
HaumenoBanue neranu, y3na | Mogenb nBUrarenis
/11 I"MM
1 | Konenuareiii Ban 3M3-24, 3M3-402 100...150
J1-240, 3uJI-130 200...500
SAM3-240 400...600
2 | Konenuatslit Baa B coope:
C MaxOBHKOM 3uJI-130, J1-240 350...800
SIM3-240 700...1000
C CLIEIJIEHUEM 3M3-24, 3M3-402 200...500
3uJI-130 500...700
3 | MaxoBuK 3M3-24, 3M3-402 300...400
J1-240, 5IM3-240 400...600
4 | JIucK ciemicHus BEIOMEIN B
coope 3M3-24, 3M3-402 100
S | Jluck cuemineHus: HAKUMHOU B
coope 3M3-24, 3M3-402 250
6 | Cuemenue B coope I'A3, 3uJl, CM/],
J1-240, 5IM3-240 250...500
7 | IlIkuB KOJIEHYATOTO Baja 3M3-24, 5IM3-240,
CM/, 1-240 250...300
8 | llIkuBbI reHepaTopa, KOM-
peccopa, BOASIHOTO HAcoca 3M3-24, AM3-240,
CM/, 1-240 80...250
9 | Porop macnsiHoTO UnbTpa AM3-240, CM/I 1,5...2,0
10 | Koneco rumpomMyThI SAM3-240 3,0
11 | BenTunsarop AM3-240, CMJQ 250...300
12 | Kpbuibuatka BogsgsHoro Haco- | 3M3-24, SIM3-240,
ca CM/JI 30...80

KOHTpOJILHLIe BOIIPOCHI:

1. KakoBo BiausHHE AucOalaHca BpaIAIOIIMXCS y3J0B M JIeTaleld Ha HaJACKHOCTh

MamuH?
2. IloHsTHE HEYPABHOBEIICHHOCTH, €€ BUJIbI U CYIITHOCTb.

3. OCHOBHBIC BUbBI 6aHaHCI/Ip0BKI/I N UX KpaTKas XapaKTCPUCTHUKA.
4. HpI/I‘-II/IHBI ITOABJICHUA I[I/IC6aJ'IaHCEl IIPHU U3TrOTOBJICHHH, B DKCIUTyaTallud U PEMOH-

TC, IOITyCTUMBIC 3HAYCHHA.

5. YCTpoHCTBO M MPUHIIUI JACHCTBUSL OAIAHCUPOBOYHOTO 000pY0BaHUS, ONpeiesie-

HUE BEJIUYMHBI U yria aucOanaHca.
6. Onucanue paboTel Ha ctanke bM — V4.

7. OmpeneneHue BeMMYMHBI M yTiia aucOallaHca KOJEHYATOTO Baja Ha CTaHKE

bM - V4.




JlabopaTopHasi padota Ne 2

TexHoJi0orUs PEMOHTA pe31>60131>1x COC}IHHCHHﬁ

eab padoTbI

1. N3yunth criocoObl peMOHTa pe3b0OBBIX COCTMHEHUI.

2. H3yuuTh TEXHOJOTHMYECKHUI MpOIlECC M3TOTOBIEHUS PE3bOOBBIX CIUPAIbHBIX
BCTABOK U BBEPTBHILIEH.

3. O3HaKkoOMHUTCA C OCHACTKOM M WMHCTPYMEHTOM, NPUMEHSEMBIM JJIi PEMOHTa
PEe3b00BBIX OTBEPCTUI CITUPATILHBIMU BCTABKAMH U BBEPTHILLIAMHU.

4.  IlpuoOpecTu mpakTUUECKHE HABBIKH IO PEMOHTY pe3bOOBBIX OTBEPCTHH CIU-

PaJdbHbBIMHU BCTABKAMM.

IMopsaok BbIOJTHEHUS PAdOTHI

1.  M3yuuTb OCHOBHBIE MpaBUia TEXHUKU OE30MACHOCTH P BBITOJHEHUU J1a00-
paTopHOil pabOTHI

2. H3yuutb criocoObl pEMOHTA pe3b0OBBIX COCIUHEHMUIL.

3.  M3yuuTh Ha3HAUYEHHUE TEXHOJIOTMUYECKON OCHACTKH U MHCTPYMEHTA MpPHUMEHsIE-
MOTO [IPU PEMOHTE.

4.  V3y4uTb TEXHOJOTHIO U3FOTOBIECHUS PE3bOOBBIX CIIUPAIBHBIX BCTABOK.

5. [IpousBecTr peMOHT Pe3bOOBOTO OTBEPCTHUS C MOMOIIBIO CIUPATIBLHON BCTABKH.
6. CocTaBUTh TEXHOJIOTUYECKHUH MPOLIECC PEMOHTA Pe3bOOBBIX OTBEPCTUN pPE3b-

OOBBIMU CIIMpaJIbHBIMH BCTaBKaAMM.

OcHamenne padboyero mecra

1.  Hmuratop KOPIYCHOW JeTalii C W3HOIIEHHBIMH PE3hOOBBIMH OTBEPCTHUSMU
M12x1,5 (meTpuueckas pe3pda nuamerpom 12 mm u marom 1,5mm).

2. HaGop meTtpuueckux pe3p00OMepOB.

3. Hpensb anextpudeckas pyunas 13-10495 ¢ natponom 3-16 B18.

4. CnupanbHoe cBepsio auamerpoM 12,5 MM ¢ HHJIMHAPUYECKUM XBOCTOBUKOM,

CpPEIHEN CEPUH.

5. Metuuk M14x1,5.

6. Komruiekt npucrnocoOieHuit a1 peMOHTa OTBEPCTUH pe3b0OBBIMU CITUPATb-
HeIMU BcTaBkamu [ITMM-5343.

TexHuka 0€30MaCHOCTH NMPH BHINOJHEHUH PA0OThI
1. [Ipu BhIMOTHEHUU J1aOOPATOPHON PAdOTHI CTYJIEHT JIOJKEH PYKOBOJICTBOBATH-
cs1 OOLIMMM MpaBHIIaMU O€30MACHOCTH ¢ TPUOOpaMU U MPUCTIOCOOIEHUSMHU.
2. 3anpeniaercs Nojab30BaThCsl HEUCIIPABHBIM MHCTPYMEHTOM M IIPUCIIOCOOJICHHU-
AMHU.
3. CTyneHT JO0JKEeH BBINOJHATH paboTy C HpuOOpaMu U MPHUCTOCOOICHUSIMU
TOJILKO B IPUCYTCTBUU MPENOIaBATEN S WU Y4eOHOro MacTepa.



Cnoco0bl peMOHTA pe3b00OBBIX COEIUHEHUIT

B nro60ii mammne cBeimie 60 % aeraneit umeroT pe3b0y. B aBromoOumsax mpu-
MEHSIIOT PEe3bOOBBIE COCIUHEHUSI C pa3Mepamu pe3bObl MS5..M30, daime Bcero
M6..M16. Ilpu skcrutyataniii MamivH pe3b0a M3HAIIMBACTCS, BUTKH CMHUHAIOTCH,
nehopMupyIoTCa U cphiBatoTcs. [IprueM M3HAIIMBAHUIO U MOBPEXKICHUSIM TOBEP-
raroTcsi, MNPEXIe BCEero, pe3bOoBble OTBepcTHs. He3HauuTenbHbIE MOBPEKICHUS
pe3bObl (cMaTHe, nedopmaluy OTACIbHBIX BUTKOB) YCTPAHSIOT KalUOpOBKOW ee
MeTYMKOM Wiy mamkoi. [Ipu cpeiBe Oojee MByX HUTOK U JPYTUX CEPBE3HBIX TO-
BPEXKICHUIX MPUMEHSIOT Pa3Iu4Hble METO/Ibl BOCCTAHOBJIEHUS Pe3bObl B 3aBUCHMO-
CTH OT KOHCTPYKIIUHU JETaJIA, TUTIA pe3bObI (Hapy KHAS WU BHYTPEHHSS ) U T.J1.

Hapy:xny1 pe3b0y (Ha Bajiax, OCSIX M T.JI.) BOCCTAHABIMBAIOT CIEAYIOIMMU
croco0amu:

- Hape3aHHeM pe3bObl PEMOHTHOTO pa3Mepa;

- HaIJIaBKOW U Hape3aHWeM pe3bObl HOMMHAJLHOTO pa3Mepa;

- AIEKTPOKOHTAKTHOM MPUBAPKON MPOBOJIOKH;

- 3aMEHOM M3HOIIEHHOUW pe3b00BO YaCTH IETAIIH.

Crapyio pe3p0y cpe3aloT Ha TOKapHOM CTaHKE W Hape3aroT HOBYIO pe3bOy
MEHBIIIETO pa3Mepa, Hanpumep, BMecto M16 Hapezator M14. D10 npocrto, nocTyn-
HBbIM U JemieBbld croco0. K HemocTaTkaM OTHOCST: MOTPEOHOCTh B 3aMEHE WU pe-
MOHTE COEIMHEHHOM NeTalIN; HAPYIIEHHE B3aMMO3aMEHSEMOCTU JAETANIEN COEIHHE-
HUSI M1 YMEHBIIIEHUE €r0 MPOYHOCTH.

JInst BoccTaHOBJIEHUSI pe3bObl O HOMUHAIBHOIO pa3Mepa NPUMEHSIOT MeXa-
HU3MPOBAHHYIO HAIUIaBKY, 4daile BUOpoayroByto u B cpene CO», pexe noa Giarocom
u B cpene napa. [lepen HaraBkoi crapyto pe3n0y cpesarot. [locne HamiaBku neraib
IPOTAYMBAIOT U HAPE3aloT pe3b0y HOMHUHAIBLHOTO pa3Mepa. [Ipunyck Ha oOTaunBa-
HUE JIOJKEH COCTaBIATH 2...3 MM Ha CTOPOHY.

[Ipu HannaBke pe3bObl BO3HUKAET HEXENATeIbHOE TEPMUUYECKOE BO3/ICUCTBHE
Ha COCEJHUE 3aKaJICHHBIC YYaCTKHU AeTalH (IIEHKY MO MOAIIUITHUK, IUTUALBL U JIp.).
Takas HariaBKa 3aTpy/IHEHA Ha BajaX MajbIX JUAMETPOB. JTU HEJOCTAaTKU OTCYT-
CTBYIOT IIPU BOCCTAHOBJIEHUH PE3bOBI JIEKTPOKOHTAKTHON MPUBAPKOMN MPOBOJIOKH.

CymHocTh crocoba 3aKiovaercs B TOM, YTO CBApOYHYIO MPOBOJIOKY (THIa
CB-08) muameTpoMm, paBHBIM ILAry pe3bObl, YKIAIbIBAIOT MEXy BUTKAMHU OYHUIIICH-
HOU pe3bObl, 3WKUMAIOT W MPUBAPUBAIOT MPOBOJIOKY MO BUHTOBOM juHUH. [locie
MPUBApPKH MPOBOJIOKH JETallb 00TAauMBAIOT U HApe3aroT pe3b0y HOMUHAIBHOTO pa3-
Mmepa.

WNHorpa koHel AeTand ¢ U3HOIIEHHOM pe3p00il OTpe3aroT, MU3rOTOBIISIIOT HO-
BYIO 4acThb JI€Tald, KOTOPYIO CBEPTHIBAIOT WJIM CBAapHUBAIOT C OCTABLIEHCS YaCThIO.
3areM Hapes3aroT pe3b0y HOMUHAIBHOTO pa3mepa. [Ipu GonbiioM nuamerpe pe3pObl
MHOI'/Ia €€ HE OTPE3al0T, a 00TaYMBAIOT, 3aTEM HAIIPECCOBBIBAIOT KOJIBLIO U HAPE3AIOT
pe3b0y HOMUHAIBHOTO pa3Mepa. DTOT CHOCO0 TPYJOEMKUM, U TIO3TOMY €ro mpHume-
HSIIOT ISl BOCCTAHOBJICHUS Pe3h0BI HA KPYITHBIX JOPOTHX BajlaX, KOTJA JIPYTHUE CIIO-
coObl HeNb3sd MPUMEHUTH (HampuMmep, M3HOLIEHa pe3b0da PEMOHTHOro pasmepa, a
HAIUIaBUTh €€ HET BO3MOYKHOCTH).



BryTpenHtoro pe3p0y BOCCTaHABIMBAIOT YaIlle BCETO B KOPITYCHBIX M APYTHUX
0a3uCHBIX JIETAJSAX, U3TOTOBIICHHBIX U3 YyT'YHA U AJIIOMUHUEBBIX CIU1aBoB. [Ipu 3TOM
HE3aBUCUMO OT Marepuaia JeTajleil XxapakTep U3HOca Pe3bOOBBIX OTBEPCTUH OJMHA-
KOB: HauOOJIIIUM U3HOC U CPBIBBI UMEIOT MEPBBIC JBA-TPU BUTKA PE3bOBI, OCTAIb-
HbI€ BUTKHM HW3HAIMBAIOTCS 3HAYUTENIBHO MEHbINE. DTO OOBACHAETCA pPa3TUYHON
Harpy3koi Ha BUTKU PE3bOOBOTO COCAMHEHUS: MEPBbIM BUTOK HArpy>XeH B MSTh-
IECTh pa3 OoJbllie MOCIEAHETO.

BHyTpeHHI010 pe3b0y BOCCTAHABIMBAIOT CJIEAYIOMIUMU CIIOCOOAMU (PUCYHOK

1):

- Hape3aHueM pe3bObl PEMOHTHOTO pa3Mepa;

- Hape3aHueM pe3bObl HOMUHAIBHOTO pa3Mepa Ha HOBOM MECTE;

- 3aBapKOW OTBEPCTHS M MOCIEAYIOIIUM CBEPIICHUEM M Hape3aHUeM pPe3b-
OBl HOMUHAJIFHOTO Pa3Mepa;

- C MPUMEHEHUEM TTOJTMMEPHBIX KOMIIO3UIIN;

- MIOCTaHOBKOM pe3b00BOM MPOOKHU (BBEPTHIIIA);

- YCTaHOBKOM Pe3b00BOM CIIMPATLHOM BCTABKH.

a) — 3aBapKa OTBEPCTHUH € MOCIEAYIONIUM Hape3aHueM pe3bObl HOMUHAIIBHOTO pa3-
Mepa;
0) — Hape3aHue pe3bObl YBEIMYEHHOTO pa3mMepa (peMOHTHas pe3b0a); B) — YCTaHOBKA
BBEPTHIINA;
) — cCTAa0WIHU3AIKS ¥ CTOMIOPEHHUE TPU TTOMOIIIHA METaUTONOIUMEPHBIX KOMITO3UIIH;
1) — yCTAaHOBKA CIIUPAIbHON BCTaBKU
Pucynok 1 — CriocoObl BOCCTaHOBJIEHUS PE3bOBI.

B cnydyae HapesaHus pe3pObl PEMOHTHOI'O pa3Mepa 4acTO MPHUXOJIUTCS H3TO-
TaBJIMBaTh CTYNMEHYATYIO INWILKY. Hape3anue pe3n0bl Ha HOBOM MECTE BO3MOXKHO B
TOM CJIy4yae, €Clii KOHCTPYKIIUSI JeTallell COECMHEHUs MO3BOJISIET U3BMEHUTh Pacio-
J0KEHHE Pe3bOOBOr0 OTBEPCTHSI O€3 HAPYIICHUS B3aUMO3aMEHIEMOCTH (CTYIHIIHI,
dnanubl u ap.). [Ipu 3aBapke pe3bOOBBIX OTBEPCTUN B aTIOMUHHUEBBIX U UYTYHHBIX
JeTansix HE0OX0IMMO MOMHUTh O TPYAHOCTSIX U OCOOCHHOCTSX CBApPKU ATHUX MaTEpH-
aJI0B, KOTOpbIE MPUBOJAT K PE3KOMY CHIDKEHHIO MPOYHOCTH pe3bObl. Ilepen 3aBap-
KOM 00s13aTEIbHO YIATIAIOT CTapyro pe3b0y.

B kadecTBe MOTMMEPHBIX KOMIIO3HIIMI MPU BOCCTAHOBICHUU PE3HOOBBIX CO-
€IMHEHUI OOBIYHO MCTIOJIB3YIOT COCTAaBbl HA OCHOBE AIOKCUIHOM cMoutbl. [Ipu 3a30pe
B pe3b0oBOM coenuHeHuu 10 0,3 MM MPUMEHSIIOT COCTaB (IO Macce): SMOKCHIHAS
cmoua D/[-16 — 100 vacreit; nubyTmindTonat (IIbP) — 15 gacreit; NOTUITUICHITONH-
amuH (IT2ITA) — 8...10 gacTeil.



Ecnu 3a30p Gombmie 0,3 MM, TO B YKa3aHHBIN COCTaB JTOOABJISIOT METaJIHYE-
CKHE€ MOpOIIKHU. YacTo Mpu BOCCTAaHOBIIEHUHU PE3bOOBOTO COECIUHEHHUS C 3a30POM JI0
0,3 MM, a TaKxXe JUIsl €ro CTOMOPEHMS B cOCTaB BBOIAT He 15, a 45 yvacren Jb®, uto
oOJierdaer mocieaypllee oTBopaunBaHue. Jljis BOCCTAaHOBIEHUS MAJOM3HOILIEHHBIX
Pe3bOOBBIX COEAMHEHUI U CTOMOPEHUS PE3bObl MPUMEHSIOT TaK)Ke aHA3POOHBIE Tep-
METHUKH TUIIOB «AHATEPM», « Y HUTEPM» U AP.

BoccranaBnuBaembie pe3b0OBbIE TMOBEPXHOCTH COEIUHEHUS (OTBEPCTHE U
MIMIIBKY WX 0OJIT) 3a4MIIAIOT IO METAJUTMYECKOTO OJIeCKa, TBAXKIbI 00E3KUPUBAIOT
alleTOHOM, CYIIIaT M HAHOCAT Ha HUX TMOJUMEPHBIM COCTaB. 3aTe€M 3aBOPAYUBAIOT
MIMWIBKY WKW OONT B pe3b00BOE OTBEPCTHE, YNAJSIOT BHITECHEHHBIC W3JIUIIKH CO-
CTaBa U OTBEPIK/IAOT.

[Ipu mocraHoBKe pe3p00BOM MPOOKH M3HOIIEHHOE PE3b00BOE OTBEPCTUE pac-
CBEPJIMBAIOT WX PACTAUYUBAIOT, HAPE3AIOT B HEM Pe3b0y M BBEPTHIBAIOT B HETO MPOO-
Ky. 3aTeM B HEW CBepJsT OTBEPCTHE U HApE3aroT pPe3b0y HOMUHAJIBLHOTO pa3Mmepa.
Yacto pe3p00Bbie TPOOKU JOMOJHUTEIBHO 3aKPEIUISIIOT MOCPEACTBOM KIIEEBBIX KOM-
MO3UIMKA WM CTOMOPHBIMM IIMUJIbKAMU, BBEPHYTHIMU Ha IpaHUIe NPOOKHU C JeTa-
JBIO.

[IpoOKM M3roTaBIMBAIOT U3 MAJIO- U CPEIHEYTIEPOJUCTHIX CTANCH HE3aBUCUMO
OT MaTepualia peMOHTHpyeMOu aeranu. OCHOBHBIE THUIIbI BBEPTHIIIEH MOKA3aHbI Ha
PHUCYHKE 2.

BoccranoBnenue pe3bO0OBBIX OTBEPCTHI MOCTAHOBKOM BBEPTHIIIEH UMEET Clie-
OYIOUIME NPEUMYIIECTBA: MMO3BOJIIET BOCCTAHABIMBATG CHJIBHO U3HOLIEHHBIE OTBEP-
CTHUSI KOPIYCHBIX JI€TaJIe M0 HOMUHAIBHBIM pa3Mep; He HapyllaeT TepMooOpadoT-
Ky JeTrajel, Tak Kak He TpeOyeTcsl MX HarpeBaTh; JaeT XOpOIlee KaueCTBO BOCCTa-
HOBJICHHOT'O OTBEPCTHSI.

a)
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v
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a) — MPSIMOM OTKPBITHIN; 0) — MPAMOM 3aKPBITHIN; B) — MPSIMOI OTKPBITHINA ¢ OypTH-
KOM IO/ KJIIOY; T) — CTYIIEHYaThIi MO CTOMOPEHHE C OJJHOTO KOHIIA.
PucyHok 2 — OCHOBHBIE TUIIBI BBEPTHILIEH.



Henocrarku nanHOro cnoco0a: BBICOKast TPYJIOEMKOCTh U CIOXHOCTh PEMOH-
T4, HEBO3MOKHOCTb IPUMEHEHHS, €CIIM KOHCTPYKIHMS JETAIN HE MO3BOJISIET YBEJIU-
YUBaTh OTBEPCTHE.

Boccranosnenue pe3bOOBBIX OTBEPCTH MOCTAHOBKOW BCTaBKM UMEET CIEY-
IOLIME MPEUMYIIECTBA: MOBBIIIACTCS TPOYHOCTh PE3LOOBOIO COEIUHEHUS B PE3YJib-
TaTe 00Jiee paBHOMEPHOTO pAaclpeesieHUs] Harpy3Ku MO BUTKaM; MOSBIISIETCS BO3-
MO>KHOCTh BOCCTAQHOBJICHHS I10Ji HOMUHAIBbHBIA pa3Mep pe3bOOBBIX OTBEPCTHI B
TOHKOCTEHHBIX JETaJsAX; MOHUKAETCS M3HOC Pe3bO0BOI MOBEPXHOCTH MPH YAaCTOM
3aBUHYMBAHUU U OTBUHYMBAHUM; YIIyUIIACTCSl BOCIIPUATHE JUHAMUYECKUX HArpys3oK,
YBEJIMUNBACTCS CPOK CITYKObI CO€TMHEHUS.

CnupanbHas BCTaBKa (PUCYHOK 3) MPEACTaBIseT co00i MPYKUHY W3 pOMOU-
YECKOM MPOBOJIOKH, HAPYKHAsl MOBEPXHOCTh KOTOPOU oOpa3yeT pe3b00oBoe coerHe-
HUE C KopmycoM (0J0KOM), BHYTPEHHSSI CO IIMMIBKON UIU OO TOM.

[IpoBosioky pomOuyeckoro ceueHus s pe3pd ¢ marom 0,8...3,5 MM monyya-
10T BOoJIoueHHEeM Ha ctaHe BDOP-4 (pucyHok 4) 000opyq0BaHHOMY POJIMKOBOM BOJIO-
Koil. PonukoBasi Bojioka (PUCYHOK 5) cOCTOUT U3 Kopmyca 1, B KOTOPOM MOMEIIAI0T-
cs1 pabouue poJIMKU 2 U3 JierupoBaHHOM cTanm Mapok 9X, 9XC, IIX15, 12M, X12d
C Hape3aHHBIMU Ha HUX KaJTMOpaMH, ABIISIFOLTUECS AS(POPMUPYIOIMIUM SJIEMEHTOM.

Pucynok 3 — Pe3p0oBast ciupanbHasi BCTaBKa.

TBepaocTs pabouelt moBepxHOCTH poJMKOB cocTaBiser 60-62 HRC. Pomuku
ECTKO CMOHTHUPOBAHBI Ha OCSIX 6, KOTOPbIE BPAIIAIOTCS B KOHUUECKUX TMOAIINITHU-
Kax 5, yCTaHOBJICHHBIX B nojaymikax 4. Ha BHyTpeHHel CTOpOHE MOJIyIIeK BBITOIHE-
Ha pe3p0a, B KOTOPYIO BBUHYMBAIOTCS TallKK 7 JUIs )KECTKOM (hMKCalluh OCU POJIUKOB,
Ha Hapy>KHOW — JIANKMU JUIsl YCTAaHOBKM OTHOCUTENBHO KopItyca Bosoku. OceBas pe-
T'YJIUPOBKA KaJUOPOB OCYIIECTBISETCS MEPEMEIICHUEM POJIUKOB B Ty WIIU JAPYTYIO
CTOPOHY Ipu momMouy raek. [logylku ¢ BEpXHUM POJIMKOM MOTYT MEpeMeniaThCs
BEPTUKAIBLHO HAXKUMHBIMU BUHTaMU 3 OT/ACJIBHO JAPYT OT JIpyTa, 4TO OOecreyrnBacT
BO3MO>KHOCTh NapaJJIEIbHON YCTAHOBKHU POJIMKOB MO OTHOLIEHUIO APYT K APYTY.

[Ton HKHUMU MOMYIIKAMHM YCTaHOBJIEHBI IJIACTUHYATHIE MPYKUHBI §, CHU-
KAIOIUEe TUHAMUYECKUE HArpy3Kd Ha MOIIIUIHUKU OT OMEHUs MPUKATHIX JAPYT K
JIPYTy POJIMKOB IIPU BpaIICHUU.
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1 — ¢urypka; 2 — mpoBOJIOKA; 3 — YCTPOMCTBO ISl aBAPUITHOW OCTAHOBKH CTaHa;
4 — npaBUIBHOE YCTPOMCTBO; 5 — pOJIMKOBAs BOJIOKA; 6 — MpUeMHbIN OapadaH.
Pucynok 4 — BonounnbHelii ctan BOP-4.

Pucynok 5 — PosikoBas Bosoka.

CnupanbHble BCTaBKM MOHO HAaBUBATh Ha TOKAPHO-BUHTOPE3HOM CTAHKE MPHU
MOMOIITM pe3b00BOM OINpaBKU (PUCYHOK 6a) M ONMpaBKU C pOIUKOM (PUCYHOK 60), Ha
MAJTUHAPUYECKONW MOBEPXHOCTH KOTOPOTO Hape3aHa KOJbIeBas KaHaBKa C mpodu-
JeM, COOTBETCTBYIOIIMM MNPOMUII0 METpUUECKOW pe3nObl. OnpaBKy € pOJMKOM 3a-
KPEIUISIOT B pe3liefiepkaresie TOKApHOTO CTaHKa (PUCYHOK 7), a pe3b00BYIO OIPaBKy
- B ero marpoHe. KoHell 3aroToBKM MPOBOJIOKM BCTAaBISIIOT B MPOpE3b Ha TOPILE
OTPABKU U (PUKCUPYIOT IPUKUMOM, YCTAaHABIMBAEMbIM B IMMHOJb 3a/IHEH 0aOku. 3a-
TEM TIPOBOJIOKY TMPWKUMAOT OTPABKOM C POJITUKOM W BKITFOYAFOT IMOJIady CTaHKA.

JImHa 3arOTOBKY /11 HABUBKHU CIIMPAILHON BCTABKH B MUJUTUMETPAX

L=m-Dgn,

rae D¢y, — cpenHnit 1MaMeTp CMpaabHOM BCTABKH B CBOOOHOM COCTOSIHUM,

MM; 11 — TTOJTHO€ YMCJIO BUTKOB BCTABKH.
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a) BHEITHUI BUI; 0) cXxema HaBUBKH; | — poMOnWYecKasi mpoBOJIOKA; 2 — OMpaBKa ¢
POIUKOM;

3 — npwxum; 4 — pe3pO0Bast ONpaBka; 5 — NaTpoH
Pucynok 7 — HaBuBKa ciupanbHBIX BCTABOK HA TOKAPHOM CTaHKE.

J11s1 HaBUBKY CIUPATBHBIX BCTABOK B MPOMBINIICHHBIX YCIOBHUSIX MOXKET OBITh
MCIIONB30BaH aBToMaT APB-1, B OCHOBY KOHCTPYKIIMM KOTOPOTO IOJIOKEH aBTOMAT
JUISl HABUBKHU MPYXUH Mojaenu AA-5114, o60pya0oBaHHBIN NMPUCTIOCOOICHUSIMU TS
0oTru0a TEXHOJOTMYECKOTO MOBOJKA BCTABKM M HAHECEHHUS HAa MOCIEIHEM HACEUKU
JUISL TIOCJIEAYIOIIETrO €ro yaaneHus. ['o1oBas nporu3BOAUTENBHOCTh aBTOMAaTa 4 MIIH.
BCTaBOK C marom 1...2,5 MM u quametpowm 8...30 Mm.

[IpOMBIIIIEHHOCTBIO BBIITYCKAETCA KOMIUIEKT (PUCYHOK &) ¢ pe3bOOBBIMU
BCTaBKaMU JIJII BOCCTAHOBJICHHUSI OTBEPCTUH C pe3b0oit o M5 1o M30, 1.e. maHHBIM
Croco0OM MOKHO BOCCTAaHABIIUBATh MPAKTHUECKH JTIOObIE Pe3bOOBBIE OTBEPCTHUS JIe-
Tajeil aBToOMOOuUIIEeH.
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1 — kopoOka; 2-5 — meTunku M14x1,5; 3 — 6opoiok; 4 — cBepio 12,5 Mm; 6 — KiTt0Y;
7 — pe3bOoBbIe ciupanbHbie BcTaBku 1000 mT.
Pucynok 8 — Kommekt npucnocobienuit 1j1si peMoHTa pe3b0OBbIX OTBEPCTUI CITH-
paJIbHBIMU BCTaBKaMH.

TexHo/JI0ruYecKuii Mpouecc BOCCTAHOBJIEHUS Pe3b00OBBIX OTBEPCTHIl CITUPAJIb-
HBIMH BCTABKAMM BKJIIOYaeT B ce0s1 CJIeAYIOLIUil TepeYeHb pador.

1. O4ucTUTH BCE pe3b0OBBIE OTBEPCTUS OT 3arps3HEHUI CBEPJIOM, a 3aTEM
epioM. PexuM ouMCTKH: CKOPOCTh pe3aHus mpu ceepiieHuud — 10 m/mMuH, yactoTa
BpaileHus epia — 80 MuH'!, mogaya — py4Hasi.

2. [IpoayTh pe3p00BbIE OTBEPCTHUS CHKATHIM BO3TYXOM.

3. Y CTaHOBUTH PEMOHTHUPYEMBIN OOBEKT HA MOHTAXHBIM CTOJ WM TOJ-
CTaBKY M MPOBECTH MPU MOMOIIM pe3b00BBIX KATUOPOB 1e(PEKTOBKY BCEX PE3bOOBBIX
OTBEPCTHIA; TOMETUTHh OTBEPCTHS, MOJIEKAIINE BOCCTAHOBIICHHUIO.

4. VY CcTaHOBUTH OOBEKT PEMOHTA Ha CTOJ PaaualIbHO-CBEPIUILHOIO CTaHKA
U paccBEpIUTh BOCCTaHaBlMBaeMble oTBepcTHs (Tabnuia 1). Cuarbs gacky 1x45°. B
IIIyXUX OTBEPCTUSX INTyOMHA CBEpJIEHMs JOJKHA COOTBETCTBOBATh INTyOMHE OTBEp-
ctusi. CKOpocTh pe3anus npu ceepienuu 30 M/MuH.

5. IIpoxyTh OTBEPCTHSI CIKATBIM BO3LYXOM.

6. Hapesarb pe3p0y B oTBepcTHsX (Tabnuua 1) v mpoayTh CHKAThIM BO3Y-
XOM.

7. VYcTaHoBUTh ONOK LWJIMHAPOB HA MOHTAXXHBIA CTOJ WJIM IOJCTaBKY
pPe3b00BBIMU OTBEPCTUSIMU BBEPX.

8. VY CTaHOBUTH CNIMPATbHYIO BCTABKY HEOOXOIUMOTO pa3mMepa TEXHOJOTHU-

YECKUM I10BOJIKOM BHU3 B MOHTAKHBIM MHCTPYMEHT, BXOJALIMN B COCTaB KOMILIEKTA
BCTAaBOK. BBecTH CTep:kKeHb MHCTPYMEHTa B CIHHUPAIbHYIO BCTABKY TaK, YTOOBI €€
TEXHOJIOTUYECKUH MOBOJOK BOIIIEJ B 1a3 HA HU)KHEM KOHLIE CTEPKHA U MEIJICHHBIM
BpaieHueM 3a T-00pa3Hylo pyKOSITKY CTEp>KHS BBEPHYTh CIIHPAJIbHYIO BCTaBKY B
pe3b00BOE OTBEPCTHUE TaK, YTOOBI MOCIEIHUNA BUTOK BCTABKU PA3MECTHJICA OTBEp-
CTHM Ha OJINH BUTOK Pe3bOBbI.

9. CHATh CTEpkKEHb HMHCTPYMEHTA TEXHOJOTHYECKOTO MOBOAKA BCTAaBKHU
yAQIUTh MOHTAXHBIM HHCTPYMEHT U PE€3b00BOTO OTBEPCTHSL.



10.  YcraHoBuTh 0OpPOJOK COOTBETCTBYIOIIETO pa3Mepa 3a0CTPEHHBIM KOH-
IOM Ha TEXHOJOTWYECKHI MOBOJOK BCTaBKU M PE3KUM, HO HE CHUJIBHBIM YIapOM MO-
JIOTKA MO BBITYKJION YyacTu 0OpOJKa OTAEIUTh TEXHOJIOTMYECKHUI MOBOJOK OT BCTAB-
KH.

JUIsl KOHTPOJIE BOCCTaHOBJIEHHBIX PE3bOOBBIX OTBEPCTUH B JACTAISX IMOCIE
YCTAHOBKM CIIHPAJIbHBIX BCTABOK CIIEAYET 3aBEPHYTh B JE€Tajb C YCTAaHOBIEHHOMU
CIUPAIHHON BCTaBKOW Pe3b00BOI KATHOpP COOTBETCTBYIOIIETO pa3Mepa U MpOBEPUTH
Ka4yeCTBO BOCCTaHOBJIEHHOTO pe3b00BOro oreepcths. KOHTpoiIb BOCCTaHOBIEHHBIX
Pe3b0OBBIX OTBEPCTHUM C YCTAHOBICHHBIMU CHUPATLHBIMU BCTABKAMHM MOYHO MPOBO-
IUTh HOBBIMH OOJTaMU COOTBETCTBYIOUIMX Pa3MEpOB, M3rOTOBIEHHBIMH IO 2-My
KJIACCY TOYHOCTH.

Tabnuna 1 — Pazmepsl oTBepCTHIA, TOATOTOBIEHHBIX K YCTaHOBKE pe3b00BOI1 BCTaB-

KA
Hunametp Pazmep HunameTtp Pa3zmep
Pa3mep BoccTanas- cBepiJie- Hapes3ae- Pa3mep BoccTanas- cBepJie- Hapesae-
JMBAEMOT0 OTBEP- HUS IO MO pe3b- JMBAEMOT0 OTBEP- HUS IO MOMH pe3b-
CTHUA BCTaBKY, OBI IO CTHA BCTaBKY, OBl 11O
MM BCTaBKY MM BCTaBKY
M5x0,8 5,2-5,35 M6x0,8 M16x2,0 16,2-16.4 M18x2,0
M6x1,0 6,96-7,12 M8x1,0 M18x2,5 18,1-18.4 M20x2,5
M8x1,0 8,86-9,12 M10x1,0 M20x1,25 20,7-20,9 | M22x1,25
M8x1,25 8,7-8,86 M10x1,25 M20x1,5 22%’252_ M22x1.,5
10,96-
M10x1,0 1112 M12x1,0 M20x2,5 20,1-20,4 M22x2.5
10,7- 22,45-
M10x1,25 10.86 M12x1,25 M22x1.,5 22.62 M24x1.,5
M10x1.,5 11%’152_ M12x1,5 M22x2.5 22,1-22.4 M24x2.5
11,96- 25,45-
M11x1,0 12,12 M13x1,0 M24x1,5 25.62 M27x1,5
M12x1,0 12,96- M14x1,0 M24x2.,0 24.9- M27x2.,0
13,12 25,13
M12x1,25 12.,45- M14x1,25 M24x3.,0 24,14- M27x3.,0
12,62 24,46
12,96-
M12x1,5 13.12 M14x1,5 M27x1,5 28,45 M30x1,5
M12x1,75 1122’ éz_ M14x1,75 M27x2.,0 28,62 M30x2,0
14,7- 27.9-
M14x1,25 14.86 M16x1,25 M27x3,0 28.13 M30x3.0
14,7- 29,55-
M14x1.,5 14.90 M16x1,5 M30x3.5 2088 M33x3.5
16,45-
M16x1,5 16,62 M18x1,5




3anaHue CTyAeHTy
1. Otpa3urb B OTUYETE OCHOBHBIE TEOPETHUECKUE MOHATUS O CIIOCO0aX PEMOHTa
Pe3bOOBBIX COECTUHEHMUIA.
2. Onucath TEXHOJIOTUYECKUN IMPOLIECC BOCCTAHOBJIEHUSI PE3bOOBBIX OTBEPCTUI
CHUPATILHBIMUA BCTaBKAMH.
3. CrenaTp 3aKJIIOYEHUE O pe3ylbTaTaX BOCCTAHOBIICHHS pe3bOOBBIX OTBEPCTUH
CHUPATIbHBIMU BCTAaBKAMH.

KonTpoabHbie BONPOChI
1 Kakue criocoObl MpUMEHSIOTCS TP BOCCTAHOBJICHUN HapYKHOU pe3bObI?
2 Kakue criocoObl NpuMEHSIOTCS IPYU BOCCTAHOBJICHUH BHYTPEHHEH pe3bObI?
3. Kakue Tunsl BBEpThILLIEH NPUMEHSIOTCS [IPU PEMOHTE BHYTPEHHUX PE3b0?
4 OnumuTe TEXHOJIOTUIO U3TOTOBIEHHS CIUPATIBHON BCTaBKH.
5. Yro BkIIOYaAeT B ce0s TEXHOJIOTMUYECKUH MPOIIECC BOCCTAHOBIIEHUS PE3bOBI
CHUPAIbHBIMUA BCTABKaMHU?
6.  Kakue nmpeumyiecTtBa U HEIOCTATKH MMPUMEHEHUS BBEPTHILIEH U CIHPATIbHBIX
BCTaBOK?



JlaGopaTopHasi padora Ne 3.
BoccranoBiieHue aerajied MeXaHU3MPOBAHHBIMH CIIOCO0AMU

CBAPKH U HAIVIABKH

1. Iens paboTHI.

1.1. 3akpenuTh TEOPETUUECKHE 3HAHUS O CHOCO0aX BOCCTAHOBJICHUHM H3HOUIEHHOMU
JeTa Iy HaIJIaBKOH 1o citoeM (irroca.

1.2. 3akpenuTh 3HaHUS O TEXHOJOTUYECKOM MPOIECCE BOCCTAHOBIEHUSI U3HOIIEHHOU
JeTaau MEXaHU3UPOBAHHBIMU CTIOCO0AMU CBApKHW U HAILJIaBKU.

1.3. IIproOpecTy HaBBIKM CaMOCTOSITEILHOTO BOCCTAHOBJICHUSI M3HOIIICHHOU JIETAIH
HaIJIaBKOM 1MoJ ciioeM ¢uIroca Ha TEXHOJIOTHIECKOM 000pYI0BAHUH.

2. TlopsioK BBINOJTHEHUS! paOOTHI.

2.1. 3akpenuTh 3HAHUS O TEXHOJIOTMUECKOM MPOIIECCE BOCCTAHOBIEHUS U3HOIIEHHON
JieTaau HaIlJIaBKo# 1o cioeM (iroca (orucanue padoThl, 1M.4)

2.2. OdopmuTth oTYET MO padoTe.

3. TexHuka 6€30MaCHOCTH.

3.1. Ilpu BbITIOJNIHEHUH JTAOOPATOPHOM PAOOTHI CTYJIEHT JOKEH PYKOBOACTBOBATHCS
001IMMH TIpaBUIaMu 0€30MaCHOCTH € IPUOOPAMU U MPUCTTOCOOTICHUSMU.

3.2. 3anpeniaercsl MOJb30BAThCSI HEUCITPABHBIM MHCTPYMEHTOM M IPUCIIOCOOJICHHUS -
MU.

3.3. CTyneHT q0JKEH BBITIOHATH paboTy ¢ MpUOOpaMu U MPUCTIOCOOICHUSIMHU TOJTb-
KO B IPUCYTCTBHH TPETOAaBaTENs WM y4eOHOTO0 MacTepa.

4. Onucanue paboThI

Hamnasky mox cimoem (roca mpUMEHSIOT JjIsl HAIJIaBKH TPSIMOJIWHEHHBIX H
KOJIBLIEBBIX ITBOB Ha IUIOCKHUX, ITWIMHIPUYCCKUX, KOHUYECKUX U ChHEepUUecKuX Io-
BEPXHOCTAX AeTaneil. Ee mpuMeHsIoT riaBHbIM 00pa30oM JIjisi BOCCTAHOBIICHUS J€Ta-
Jed, uMeronux Ooiblue radapuThl U JUAMETPbl IPU 3HAYUTEIBHBIX M3HOCAX IIO-
BEPXHOCTEHN (JeTaii XO40BOM YaCTH TPaKTOpa, MIEUKU KOJICHYAThIX BaJOB JIBUTaTe-
JIeH, IIJTUAIIEBbIC TOBEPXHOCTH HA PA3IMYHBIX BajlaX, MOJIYOCsIX U T.1.).

Jleranb mpu aBTOMATHUYECKOW AJIEKTPOAYTOBOM HaIUlaBKe Moj ciioeM (iroca
yCTaHABJIMBAIOT B MATPOHE WJIM LIEHTPaX CHEHUATLHO MEPeoO0OpyJOBAaHHOTO TOKap-
HOI'O CTaHKa, a HaIlUIaBOYHBIHN ammapar Ha ero cynmnopte (pucyHok 3.1)

DJIeKTpOIHas MPOBOJIOKA MOJIAETCSl U3 KacCeThl POJMKAMHU TOAAIOIIET0 Mexa-
HH3Ma HAIUIaBOYHOIO afapara B 30HY TOPEHUs AJIEKTPUYECKOU Iyru. JIBHKeHHe
3JIEKTpOJa BJOJIb CBAPOYHOIO IIIBA JOCTUTAeTCs 3a cueT BparleHus aetanu. Ilepe-



MEIICHUE AJICKTPO/Ia 0 JUTHHE HAIUIABISIEMOI TTOBEPXHOCTH 00ECIICYMBACTCS 32 CUET
IPOJIOJIBHOTO JIBIJKEHUS CYNIOpTa cTaHka. HarmaBka mpou3BOAMTCS BUHTOBBIMH
BaJIMKaMH C B3aUMHBIM UX TIEPEKPHITHEM Ha OJTHY TPETh. DIII0C B 30HY TOPEHUS TyTH
MoCTyImnaer u3 OyHkepa.

N
J i

1 - HanIaBOYHBIN ammapar; 2 - KacceTa ¢ MPOBOJIOKOM; 3 - OyHKep ¢ (itocom; 4 -3JIeKTpOIHAS TTPO-
BOJIOKA; 5 - HaIUIaBIsieMast J1eTallb.

Pucynok 3.1 - IlpuHuunuanbHass cxXxeMa aBTOMATUYECKOW 3JIEKTPOIYyroBOM
HaIlJIaBKU JieTajei o cioem Quiroca.

1 — uCTOUHHK TOKA; 2 — IIFOCOTIONAFOIIHH MaTpyOOK; 3 — 000J0UKa U3 )KUIKOTO (uIroca; 4— deK-
Tpu4eckas qyra; 6 — Iu1akoBasi KOpKa; 7 — HaIUIaBICHHBIM MeTaul; 8 — HaIlaBiseMas 1eraisb; 9 —
MyHIIITYK; 10 — ra3oBoe npoCTpaHCTBO.

€ - CMEIIECHHUE IEKTPOIA.
Pucynoxk 3.2 - Cxema aBTOMaTH4YECKOM HAIUIABKH MOJT clioeM (iroca.



Tabnnua 3.1- NokasaTenn pexxMmoB HaniaBKK noa cioem patoca getanen astomobuna 3U1-130

Hanpaensemasa demans 3nekmpodHasa npoeosoKa | CmeweHue Teepdocmb demanu
anekmpoda Yacmoma Ckopocmb flocae
Pacxod |om 3eHuma Waz |nodayu 3nek-
HaumeHosaHue Aua- epaweHun . |Cuna moka| Hanpsxyce-| ocne mepmu-
Mecmo Mapka | Auamemp Ha 00HY npomus Hannaeku, MpooHolii .
demasnu u ee Homep Mapka memp, demanu, A Hue,B |Hannae- 4YecKol
Hannaaexku mamep. MM demans,koda epauye- mm/06 | npoeonoku,
MM 06/MmuH Ku, HB Hannae-
K2 Husa M/MUH
Ku, HRC
Pemanu, mm
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
®narey eedomozo | Uledkanod| o\ 4oy 58 Hn-50| 1,6 |0,1-0,11 5-8 | 25-30| 35-40| 1,7-18 | 160-170 | 24-26 | 207-241 | HeéMeHee
eana, 130-1701147 CanbHUK 54
Ban kapOaHHbili lpueapka He 06pabal
3a0He20 mocma 6 8unoK ¢pnaH{ Cmanoe 35 70 Ce - 08 1,6 |0,10-0,11 180-190 25-26 - P
8-10 1,9-2,0 3,5-4,0 1,9-2,0 mebieameo
cbope, 130-221015 | yes 8 mpybe
Bunka- ¢pnaHey, kap- CeapKa ¢
daHHo20 eana, 130- m P 6oii Cmane 35 100 Ce - 08 1,6 |010-0,11 8-10 1,8-2,0 - 1,8-1,9 170-180 25-26 - -
2201023 pycou
Busnka- ¢pnaHey npo- Ceapka c
MeXymoYyHo20 m P Goii Cmane 35 100 Ce - 08 1,6 |0,10-0,11 8-10 1,8-2,0 - 1,8-1,9 170-180 25-26 - -
eana, 130-2202023 Py
CKonob3awasa sunka Hn - He meHee
L. 4 1, ,35-0,4 -1 240-250* - 1,8-1, 170-1 25-2 207-241
KapdaHa, 130-2202048 nuysl! Cmaneo 45 65 30XICA 6 (0,35-0,40 8-10 0-250 8-1,9 0-180 5-26 0 42
Bunaka KapdaHHO20 CeapkKa ¢
eana, 130-2205022 mpy6oii Cmane 35 80 Ce-07 1,6 (0,10-0,11 8-10 1,8-2,0 1,8-1,9 170-180 25-26
Cmano Hn -
Monyoce, Wnuys! 60 " He meHee
1302403070 40XITP 30XICA 1,6 |0,53-0,54 240-250 1,9-2,0 180-190 25-26 50
Uandga kapmepa 3a0- .
Hezo0 mocma, 130- n%I;:;Z Z:Zgu Cmane 40X ;(5) Hn - 16 |030-033 8-10 | 2,530 - 1,7-1,8 | 160-170 | 24-25 | 269-321 H:,:,iz ‘;’::
2401083 30XICA
MoeopomHas yandga
npaeas, neeas, 130-| Llleiika nod 40 0,20 - He o6paba-
3001012/13*%* nodwunHuky Cmans 40X Ce-08 16 0,22 5-8 3,5-4,0 3,5-4,0 1,7-18 160-170 24-26 241-285 meieams
PasxcumHble Kyaaku|  [lleiika nod He meHee
nepedmezo u 3000 noduwunHUKY| Cmape 45 28 un-so| 16 0,22-0,23 4-6 3,0-35 | 3,540 1,6-1,7 150-160 23-24 - 50
MOopMO3HbIX Mmexa-
HU3MO8 npassle, ne-|  [ileiika nod
avle, 130_3501110/11‘ 0WUNHUKU Cmane 45 38 Hn - 50 1,6 |0,10-0,11 4-6 3,0-3,5 4,2-4,3 1,6-1,7 150-160 23-24 - -

130-3502110/11




Ta6muna 3.2-PexxuMbl aBTOMaTHUECKOM HAIUTABKH 101 clioeM (piroca aetaneit aBromoomist 'A3-53

Hanpaensemas demans SneKkmpodHas nposonoka | CmewjeHue Teepdocmb demanu
anekmpo- Ckopocmob
8a om Yacmoma nooa4u
HaumeHosaHue| Pacxod| 3eHuma epauwje- Wae anekm- locne
Auame- " Cuna Hanpsce- lMocne .
demanu u ee Mecmo Mapka luamemp,| Ha 00Hy| npomus HusA Oe- Hannaeku | poodHoii mepmuyveckoli
mp, | Mapka moka, A Hue, B HanaaeKu,
Homep Hanaaeku| mamep. MM demans, Xxo0a epa- manu mm/o6 npoeoso- Hannaaexu,
MM HB
Ke weHusa 06/muH Ku, HRC
demanu, M/MUH
MM
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
KapoaHHbliii ean,
52-2201010: | Ceapkampy-| Cmans 15| | o0 _4g| 145 | 0.07- 5-8 1,1-2,0 ; 1,8-20 | 170-180 26-27 ; ;
mpyb6a 661 c sunkoli| Cmano 40 0,08
8usKa
Cmynuya 3a0Hea(
Koneca, 52- CB"";" € |Ky3s5-10 135 |Ce-08| 1,6 06150' 10-12 - - - 170-180 24-26 - -
3104012 A !
anga nonyocu "
K’c-llpmd;pa 3agHeec LWeuru 67 0,20 -
nood nod- Cmane 40 75 Hn - 50 1,6 ! 8-10 2,5-3,0 4,0-4,2 1,7-1,8 160-170 25-26 269-231 -
mocma, 0,22
53.2401005 WUnNHUKU 64
foayoce, Wauyor | Cmansd0| 50 |Hn-50| 16 | %3°° ; 260-270 ; 1,819 | 170-180 24-26 ; He metee 42
53-2403070 ’ 0,40 e
3aeapKa
Kapmep 3a0He20, mpeuwjuHol 0.10
mocma e céope Ha !
asmomobuns eanmenu | Cmano 45 70 Hn - 50 1,6 6-8 1,5-2,0 - 1,8-1,9 170-180 25-27 269-231 -
FA3-53, 8HymMpeHHe-
51-2401010 | 2o nodwun-
HUKa
Uanda nonyocu| 3aeapka
Kapmepa 3a0He2d mpewjuHbol
mocma | Ha eanment| o he 400 75 | Hn-50| 1,6 0,10 6-8 1,5-2,0 - 18-1,9 | 170-180 25.27 269-231 -
Aemomobunsa | BHympeHHe-
FA3-53 20 nodwun-
53-2401005 HUKa




Ta6muna 3.3- Omrockl U1 HAIUTAaBKU M CBapKH CTajiei

Mapka ¢atoca

Ha3sHavyeHue

AH-348A, AH-348AM, AH348B,
AH/348BM, OCL}-45, OCL}-45M, ®C-5
AH-60.

MexaHu3upoeaHHasA C8APKA U HANAABKA y2/1epoducmbix U HU3Koyanepoou-
cmobix cmasneli yenepoducmoli u HU3Kose2upoeaHHol ceapoyHoli NpoeonoKoli

AH-8

SneKmpouwinaKoeas ceapKa yaaepoducmelx U HU3Koy2aepooucmeix cmaneii u
CeapKa HU3KOse2uposaHHbIX cmaneii y2nepoducmoii u HuU3Koyznepooucmoli
ceapoyHoli npoeosokKoli

AH-20C, AH-20CM, AH-20I1, AH-15M),
AH-18

Ayao08aa asmomamuyecKkas c8apKa U HAMNAA8KA 8bICOKO/E2UPOBAHHbLIX U
cpedHesie2upo8aHHbIX cmaneii coomeemcmeyroujeli ceapoyHoli NpoeosnokKoii

AH-22

Snekmpouwinakoeas ceapka u dy2o0eas aemomamuyvecKas HanaaeKd, U céapKa
HU3K0s1e2upoB8aHHbIX U cpedHene2uposaHHbIx cmaneli coomeemcmeyrowjeli
ceapo4Holi npoeosoKoli

AH-26C, AH-26CI1, AH-2611

AsmomamuyecKas U rnosyasmomamuyecKas C8apKa HepHaseoujux Koppo-
3uliHo-cmoliKux U 3apornpo4yHbix cmaneii coomeemcmayroweli ceapoyHoli
npoeosnokKoii

AH-17M, AH-43, AH-47

Ayzoeaa ceapka u HansnasKa y2nepoducmbiX HU3KO/1e2UPOBAHHbIX U cpedHesne
2upoeaHHbIx cmaseli noebiweHHOU U 8bICOKOL MPOYHOCMU COOMeemcmayto-
wieli ceapovHolii npoeosokoli

[Ipumeuanus: 1. IIpu Hagnmexamem BbiOOpe TexHONOrHH (utockl Mapok AH-S,
AH-20C, AH-20CM, AH-20I1, AH-22, AH-26C, AH-26I1, AH-15M, AH-17M, AH-
18, AH-43, AH-47 MOTyT IpUMEHSThHCA ISl CBAPKU M HAIUIABKUA WHBIX TUIIOB CTald B
COUYETAHUH C COOTBETCTBYIOIIMMHU MPUCATOUYHBIMU MaTEPHATIAMH.

2. CtexnoBuHBIN (IIFOC ¢ pa3MepoB 3épeH He Ooiiee 2,5 Wi 3 MM U TTIeM30BU/I-

HBI ¢uitoc ¢ pazmepoM 3EpeH He Oosiee 4 MM TIpeaHa3HAYEHBI JUIsl aBTOMATHUYECKOM

CBapKHu MPOBOJIOKOM JUAMETPOM HE MEHEE 3 MM.

3. CrexnoBuaHbIN (iroc ¢ pazmepom 3€peH He Oosee 1,6 mpenHa3HadYeH s aB-

TOMATUYECKON M TOJIyaBTOMAaTUYECKON CBapKU MPOBOJIOKOW AMAMETpoM He Oosee 3

MM.

5. 3amanue CTyieHTy

5.1. Otpa3uth B OTYETE€ OCHOBHBIE TEOPETUUECKUE TIOHATHS O CIIOCO0aX BOCCTAHOBIICHUS
M3HOIIICHHOM JIeTaIM HAIUIABKOM 1Moj] ciioeM (proca.

5.2. Ornmcath METOIMKY BOCCTAHOBJICHHS M3HOIIICHHOMN JIETAIN HAIUTaBKOM MO/ cnoeM (iito-

ca.

53 CI[GJI&TB 3aKJIFOUYCHHC O PC3YyJIbTaTaX BOCCTAHOBIICHHUA W3HOIIICHHOM ACTaJIM HallJlaB-

Ko moJ cioeM ¢iroca.

KoHTposnbHbIE BOPOCHI:

1. I[J'ISI BBITIOJTHECHHUS KaKHX pa60T IMPUMCHAIOT aBTOMATHYCCKYIO HAIJIAaBKYy I1OJA

cinoem (roca?

2. Kakum oOpa3om 3akperisercs AeTallb MPU aBTOMATHYECKOM HariaBKe?




3. KpaTko nosicHUTE CyIIHOCTH Mpoliecca aBTOMaTUUECKOM HAIJIABKU MOJ CJI0EM
dbaroca?

4. Kaknmu 0CHOBHBIMM MOKA3aTEISIMU U PEKUMAMU XapaKTepU3yeTcsl aBTOMAaTH-
yecKkas HalljlaBka moj ciioeM guiroca?

S. UYro takoe diroc? [l uero oH npuMeHsieTcs?

6. Kakue mapku ¢urrocoB Bl 3HaeTe? KakoBo MX HazHaueHHWE U 00JIaCTh MpHUMeE-
HEHUSA?



JladopaTopHasi padora Ne 4.
BoccTaHoB/IeHM e KOJIEHYATHIX BAJIOB ABTOTPAKTOPHBIX JABUraTeJsiei

1. Iens paboTHI.

1.1. 3akpenuTh TEOPETUUECKHE 3HAHUS O TEXHOJOTHYECKOM IPOIIECCE PEMOHTA KO-
nenyatbix BanoB (KB) nBurareneii.

1.2. U3yunTh TEXHOJOTUYECKUN MMPOLECC PEMOHTA KOJIEHYATHIX BAJOB JBUTATEIICH.
1.3. IlpuoOpecT HaBBIKK BBIMOTHEHUS OTIIEIBHBIX ONEpaIliii PEMOHTA KOJIEHYATHIX
BAJIOB JBUTATEIICH.

2. Ilopsiiox BbINONTHEHUS PaOOTHI.
- U3Y4YuTh BO3MOXHBIE fedekTsl KB u cnocoObl ux ycTpaHeHus;

- BIOMcaTh B OJIaHK OTYETa TEXHUYECKUE XAPAKTEPUCTUKHU Js 3aJJaHHOTO
KOHTPOJIMPYEMOI'O Bajla B COOTBETCTBUM C TEXHUYECKUMH YCIOBUSAMH Ha KOHTPOJIb
U COPTUPOBKY;

- BHEIIHUM OCMOTPOM YCTAHOBMTbH HaJMuKe€ 1€(PEKTOB Ha 3aJJaHHOM BaJI€;

- MPOBECTU 3aMEpbl PaJUaIbHOTO OMEHHUs IIEEK IMOJ CTYMNHIy IIKHBA, LIe-
CTEPHIO pacpe/ICIeHHs U CAIbHUK, KOPEHHBIX IIEEK U TOPLIEBOro OMeHus (praHua;

- NPOBECTHU 3aMEPHI PaINyCca KPUBOLIUIIOB BCEX INATYHHBIX IIEEK;

- TIPOBECTU 3aMEpbl IWAaMETpa OTBEPCTHUSA MOJ MNOALIMIHMK BEAYIIEro Baja
KOpPOOKHM Tepesiay B IBYX B3aUMHO MEPHEHAUKYISIPHBIX TUIOCKOCTSAX €IUHON OpUEH-
Talu;

- NPOBECTH 3aMEPbI IHMAMETPOB BCEX KOPEHHBIX M IIATYHHBIX LIEEK B JBYX
N0SICax U B IBYX B3aUMHO NEPITCHIUKYJISIPHBIX TUIOCKOCTSX;

- COCTaBUTb 3aKJIIOUEHUS O NMPUTOJHOCTH Baja K JATbHEHIIEH SKCIUTyaTalluu
10 pe3yabTaTaM HAPYKHOTO OCMOTpPA U BCEX BUIOB IPOBEACHHBIX U3MEPEHNN;

- COCTaBUTbh TEXHOJOTIMYECKHW MapmpyT peMoHTa KB Ha BbIABIEHHOE coye-
TaHUE YCTPAaHUMBIX J€(EKTOB;

- BBIUEPTHUTH CXeMy ycTaHOBKM KB 1is onHOM M3 omepanuii MeXaHW4eCKOU
00paboTKu (y CTyACHTOB, BBHITIOJIHSIBIINX PaOOTy B OJTHOM 3BEHE, CXEMbl YCTAaHOBOK
JOJDKHBI OBITH /17151 pa3HbIX ONepaluil);

- COCTAaBHUTb OTYET O BBIIOJHEHUU J1a0OOPATOPHOM pabOThI;

- IPOKOHTPOJMPOBATH CBOU 3HAHMS, OTBEYAs HA BONPOCHI I CaAMOIIPOBEPKHU
Y 3aI0JIHATH OTYET;

- OKOHYaTeJIbHO O()OPMUTH OTYET U 3ALUTUTH €TO.

3. TexHuka 6€300aCHOCTH.
3.1. Ilpu BbITIONIHEHUH JTA0OPATOPHOM PAOOTHI CTYJIEHT JOKEH PyKOBOACTBOBATHCS
o01myMH TpaBuIaMu 6€30MaCHOCTH ¢ IPUOOPAMH U MPUCITOCOOTICHUSMU.



3.2. 3anpenaercs MoJb30BaTbCs HEUCIPABHBIM MHCTPYMEHTOM M IPUCIOCOOJICHHUS-
MU.

3.3. CTyaeHT JOJI’KEH BBIIOJIHATH Pad0Ty ¢ MpUOOpaMu U MPUCHOCOOIEHUSIMH TOJIb-
KO B PUCYTCTBUU NPENOAABATENS WIIK y4eOHOTrO MacTepa.

4. Onucanue padoThI

JedeKThl KOJeHYATHIX BAJIOB H CIIOCO0BI X YCTPAHECHUA

Kousienuatslii Bai1 ABIsE€TCA OCHOBHOW U3 OCHOBHBIX JACTAJIIEN ABUTATEINs] BHYTPEHHETO
cropanusi. B mpornecce paOoThl KOJE€HYATHIM Bajdl BOCIPUHUMAET 3HAUUTEIbHBIE IO
BEJIMYMHE U MEPEMEHHBIE IO HAIIPABJICHUIO HArpy3KH, KOTOPBIE BBI3BIBAKOTCA MHEP-
IUOHHBIMM CWJIaMM U JIaBJICHHEM Ta30B B LWIMHApE. B pesynbrare nelcrBus yka-
3aHHBIX CHJI B KOJICHYATBIX BajaX MOTYT BO3HUKATh KaK KPUTHUYECKHUE, TAK U HEKPH-
tuueckue nepextol. K kpurnueckum aedextam OTHOCAT Takue Ae(PEeKThl, yCTpaHeHHE
KOTOPBIX M3BECTHBIMH CIIOCOOAMHU HEBO3MOXKHO, & K HEKPUTHUYECKUM - 1€(DEKTHI, KO-
TOPBIE YCTPAHSIOTCS TEM WA UHBIM METONOM. lIpm 3TOM Hamo MOMHUTH, YTO JKC-
ruTyartanus aeraieil ¢ nedexkramu aro0oro Tia HegomycTuMa. K kputudeckum Je-
(pexTaM KOJICHYATBIX BAJIOB OTHOCST TPEILMHBI, 00JOMBI, U, B CIIy4ae UX BO3HHKHO-
BEHUS, BaJIbl PEMOHTY HE MOJAJIEXKAT U JOJKHBI OpakoBarbcsa. Hekpuruueckue nae-
(eKThI JUIsl BaJIOB Pa3HbIX JBUTATENIEH U3-32 X KOHCTPYKTUBHBIX OCOOEHHOCTEN MO-
ryT ObITh paznuuHbl. Ha pucynke 4.1 noka3zaHbl HEKpUTHYECKUE 1€(PEKTHI KOJIEHYa-
TOTO BaJjia JIBUTATEIS.

Pucynok 4.1. Hekputndeckue nepeKThl KOJIEHYaThIX BAJIOB:
1 - moBpexieHne LIEHTPOBOH (acky;
2 - U3HOC MJIM CPBIB pe3b0bl; 3 - H3HOC U CMATHE IINOHOYHOTO 11a3a; 4 - PUCKH, 3aAUPbl U U3HOCHI LIeH-
KM 10/ CTYIUIy IIKHMBA, HIECTEPHIO PAaCIPEACICHHs U NIEHKU MO CaIbHUK;
5 - U3HOC KOPEHHBIX U IIATYHHBIX HIEEK 10 JJIMHE U JUAMETPY; 6 - MOTHYTOCTb Baja;
7,8 - n3MeHeHne paanyca KPUBOIIUIIOB; 9 - M3HOC MIEHKHU 10/ canbHUK; 10 - OueHne TopIeBoii moBepX-
HocTH (hianna; 11 - u3HOC meiiky; 12 - i3MeHeHne yriioBoro pacloyioKeHHUs IAaTyHHBIX meek; 13 - u3-
MEHEeHHe AuameTpa; 14 - U3HOC OTBEpCTHS MO/ TOAMIUITHUK BEAYIIET0 Bajla KOPOOKU nepenay; 15 - u3-
HOC OTBEPCTHH MO OONTHI KPEIUIEHHsI MaXOBUKA



[TpyuyuHbl BO3HUKHOBEHUS JAehEKTOB 00EHX TUIIOB PAa3HOOOPA3HBI U BKPATIIE
MOTYT OBbITh OITUCAHbI CIEAYIOIINUM 00Pa3oM.

[ToBpexneHus LEHTPOBOM (packu B HOCKE Bajia 00pa3zyloTcsl B pe3yJbTare Ciy-

YafHBIX YJIapOB MPH OTepalusax cOOpKU U pa30OpPKU KPUBOIIUITHOMIATYHHOTO MeXa-
Hu3Ma. [ledekT ycTpaHseTcs pacTauMBaHUEM IIEHTPOBOM (hacky Ha TOKAPHOM CTaH-
Ke.
YMeHbIIIeHre quamMeTpa MeHKH M0/ CTYTIUIL W MIECTEPHIO PacTpeeICHUS SBISETCS
Pe3yIbTaTOM IIACTUYECKOTO ASPOPMHUPOBAHUS MUKPOHEPOBHOCTEH MOBEPXHOCTEU
IPY HEOJJHOKPATHBIX HAMPECCOBKAX M CIPECCOBKAX IIKMBA W IIECTEPHH C Baja. [le-
(eKT MOXKeT OBITh YCTpaHEH HAKaTKOM, HAIIAaBKOW WM HapalllUBaHUEM SJIEKTPOIIH-
TUYECKOT'0 METaJljia C MOCJIeIyOUUM NUTM(GOBAaHUEM JI0 pa3Mepa Mo paboyemy dep-
TeXy. M3HOC MIEWKH MOJA CalbHUK BO3HUKAET B pe3yJbTaTe MEXaHUYECKOTO H3Ha-
muBaHus. JlepexkT MoxeT ObITh yCTpaHEH HaHECEHHWEeM MeTaia (HarIaBKOW WA
JIPYTUM CHIOCOOOM) M TIOCJICAYIOIINM IUTH(GOBaHHEM

N3HOC 1 cMsTHE OGOKOBBIX OBEPXHOCTEH MIMOHOYHOTO a3a BOSHUKAIOT B pe-
3yJbTaTe MIACTHYECKOTO AePOPMUPOBAHUS METaIa MPH yAapHOI HarpysKe, BO3HU-
KaloIIeH Mpu MOBOPOTE paclpeeTuTEIbHON MIECTEPHU OTHOCUTENBHO Balla MPHU TI0-
tepe nocaaku. [IImoHOYHBIN Ta3 MOXET OBITh OTPEMOHTHPOBAH: TOJI PEMOHTHBIN
pa3mMep, 1100 3aBapKOM MIMOHOYHOIO Na3a U (Ppe3epoBaHUEM €0 J0 pa3Mmepa Mo pa-
OoueMmy uepTexy, Tu00 Ppe3epoBaHHEM HOBOTO Ia3a, PACIOJOXKEHHOTO MO YTII0M
180° k cymectBytomiemy. B mocinennem cimydae TpeOyeTcsi mepeMapKUpOBKa MECT
YCTaHOBKH IecTepeH npusojaa ['PM.

[Ipu HanMuuy y Bajia U3HOCA WIEHKHU IO LIECTEPHIO U IIIIOHOYHOTO I1a3a, Jie-
GbekThl 1menecoobpasHee yCTpaHaTh CIOCOOOM HAIUTaBKH (3aBapKu) N€PEKTHBHIX MECT
C TOCIIeayIoNIel MexaHndeckoit 00padoTkoi. [lpu ppesepoBanmu MIMOHOYHOTO Ta3a
0a3upoBaHUE Bajla OCYIIECTBISIOT MO KpalHUM OMOPHBIM II€iKaM U OJHOM U3 Ia-
TYHHBIX I1I€€K, OTHOCUTEIHHO KOTOPOW Ha paboyeM yepTexe 3a/laHO MOJ0KEHHE
HIMOHOYHOTO Mas3a.

[TornyToCcTh OCHM Baja BO3HUKAET B pe3yJibTare ACUCTBHUS CUJl MpuU paboTe
JIBUTATEIIS], peaiu3allii BHYTPEHHUX HANPsDKEHUM B Telle Baja, a TakyKe MpU Herpa-
BUJIBHOM XpaHEHWHW Basia. [[OTHYTOCTh Bayia MPOSBISETCS B pagdaibHOM OWUEHUU
meek Bana. [lpu paguanbHOM OMEHUU cpeqHEd OMOpHOU Ielku Baja OoJiee AOMy-
CTUMOM BEJIMUMHBI OH IMOJBEPraeTcs MpaBKe Ha mpecce. /(s 3Toro Bayl ycTaHaBIu-
BalOT KpallHUMU OMOPHBIMHU IIEHKaMH Ha MPU3MbL. Harpysky NpuKIIaIbIBaIOT MO-
CpeauHe Baja B CTOPOHY, IPOTHUBOIIOJIOXKHYI0 M3ruly. Bennunna nedopmanuu Bana
noipkHa B 10... 15 pa3 npeBbiaTh BETUYUHY TPOruda Basa.

N3HOC KOpPEHHBIX U MIATYHHBIX IIEEK SBIISIETCSI B OCHOBHOM CJIEICTBHEM KOPPO-
3MOHHO-MEXaHUYECKOT0 M3HAIIMBaHUs. KopeHHbIC W IIaTyHHBIC IICHKHA BaJlOB W3-
HAIIMBAIOTCS MO OKPY>XKHOCTH HEpaBHOMEPHO. BennunHa m3HOCa KOPEHHBIX IIEEK B



1,5...2 pa3a MeHblIe BEIMUYUHBI U3HOCA IIATYHHBIX. DTO OOBSICHIETCS TEM, YTO Ila-
TyHHBIE IIEHKH Baja paboTaloT B 00JEe TAKENBIX YCIOBUSIX, UYeEM KOpEeHHbIE. Mex-
PEMOHTHBIN cpok ciry>k0b1 KB mpu HopManbHOM 3KCIUTyaTaluy NPaKTUYECKH BCEra
OTrPaHUYMBAETCS U3HOCOM IIATYHHBIX LIEEK.

HepaBnomepHocts u3Hoca mieek KB (KOpeHHBIX W IIATYHHBIX) - KpailHE HeEXe-
JaTeIbHOE SIBJIEHUE, TaK KaK NPUBOJUT K HAPYUICHUIO PEXXUMa TMAPOIMHAMUYECKON
CMa3KHM U MOBBILIEHUIO U3HOCA COMPSHKEHUS «Bajl — MOAIMUIHUKY. [IpUurHbI H3HO-
ca gerasueil BooOIIe U HEpaBHOMEPHOI'O U3HOCA, B YACTHOCTH, CBSI3aHbI C KHHEMATH-
kot KIIIM, koHCTpyKIneH, xapakTepoM padoThl U CITOCOOOM TMOBOJAA CMA304YHOTO
Marepuana B y3eJd TpPEHHUs, HEPaBHOMEPHOCTHIO YAENbHbIX Harpy3ok. Hampumep,
MIpU BCHBILIKE paboyeil cMecH Ha MIATYHHYIO IIEWKY NepeaaeTcs MakCUMalbHas CU-
na o 20000 H. Onnako, o BpeMeHU JeHCTBUS 3Ta CUJla KpaTKOBPEMEHHA, a MO3TO-
My Ha W3HAILMBAHHME IIEMKH OHA OKa3bIBAET MEHBLIEE BIUSHUE, YEM CUJIA MHEPLIUHU,
KOTOpasi MO BEJTMYMHE MEHBIIE, HO JIEUCTBYET Ha LIECHKY B TEUCHHE BCEX LIMKIIOB pa-
00THI (1Ba 000pOTa KOJIEHUaToro Baja). Bce kopeHHbIE MIEHKHU Baja MO JJIUHE W3-
HaIIMBAIOTCA NOYTH paBHOMEPHO. [llaTyHHBIE IIEHKHU 1O JUIMHE Yalle U3HAIINBAIOT-
Csl HEpaBHOMEPHO, BCJIE/ICTBUE YEro BO3HUKAET UX KOHycHOCTh. KoHycHas ¢dopma
M3HOCA MATYHHBIX IIEEK XapaKTepHa Uil BCEX JBUTATENEH, UMEIOIIUX HAKIOHHbBIC
MacJsHbIE KaHaJIbl B KOJIEHYAThIX BajaX HE3aBUCUMO OT JIPYTUX KOHCTPYKTHUBHBIX
(bakTopoB. /{15 yMEeHbIIEHHS BEIMYMHBI U3HOCA U HEPABHOMEPHOCTH M3HAIIMBAHUS
IATYHHBIX II€EK B KOHCTPYKUMH KOJICHUATHIX BajiOB psja ABUTATENEH Mpemry-
CMOTpPEHBbI CIIEUUATbHBIE YCTPOMCTBA AJISI OMOJHUTEIBHOM OYMCTKH Macia, TaK
Ha3bIBAEMbIE [IECHTPOOEKHBIE YIOBUTEIN MEXaHUYECKUX YACTHII.

M3MeHeHue pagmyca KpUBOIIMIIOB BO3HUKAET Kak 3a cyeT aedopmaluil mpu
nepepacnpeeeHu BHYTPEHHUX HANpsDKEHWH, TaKk M 332 CYET HCKYCCTBEHHOIO
CMELIEHUSI OCU IIEEK OT MX NEPBOHAYAIBHOTO MOJOKEHUS, MPOU3BEAECHHOTO IpU
pEeMOHTE BO Bpemsi HUTU(OBAHUS C IENbIO CHATUS C HEPABHOMEPHO M3HOIIEHHBIX
MMOBEPXHOCTEN LIEEK OAMHAKOBOW TOJIIIMHBI CJIOSI METAJIA.

N3mMeHeHne yrioBOTro pacroyiOKEHUs] MIAaTYHHBIX IIEEK MPOUCXOIMT MPH IKC-
IJIyaTallud B pE3yJIbTaTe NEWCTBUSL YNAPHBIX HArPy30K, peain3allid BHYTPEHHUX
HaIpsSHKEHUN KPYUEHHUsI, BOSHUKIINX ITPU MOJYYEHUH 3arOTOBKHU Baja, a
TaK)K€ M3-3a MOTPEIIHOCTEN MOJOKEHUA oced meek npu nuindoBanuu. Jle@exTs
MOTYT OBITh YCTpaHEHbI LUIM(OBAHUEM IIEHKU MPHU TOYHO 3a(PUKCUPOBAHHOM BEJIU-
YUMHE paJuyca KPUBOIIWIIA W MPABUIBHOM HX YIJIOBOM TMOJIOKEHUHU, JOCTUTAEMOM
paBUJIbLHBIM 0a3MPOBAHUEM.

N3Hoc oTBepcTHil o1 OOJNTHI KPEIUIEHUsSI MaXOBUKa MIPOUCXOIUT B pe3yibTare
IUIACTUYECKON Jedopmaliii MeTallia, BOZHUKAOIIEH MPU yAapHBIX HAarpys3kax B CO-
npspKeHUU. B 3aBUCMMOCTH OT BEJIMYMHBI M3HOCA, Ne(DEKT yCTpaHsIeTcsl CrocoOoM
PEMOHTHBIX pa3MepoB Uiu rnocraoskon AP/I.



YpesmepHOe OMEHME TOPLEBOM MOBEPXHOCTH (pI1aHIIa BOBHUKAET B pe3yJbTare
n3ruba ocu Bana. [ledekt ycTpaHsercs TOUeHUEM TOPLIEBOM MOBEPXHOCTHU 10 MUHU-
MaJIbHO JIOITyCTUMOMW TOJIIIMHBI (piaHIa.

N3HoC oTBepcTHs O MOJIIMITHUK Beayllero Bajga kopooku nepenau (KII) sB-
JSIeTCSl CJEICTBUEM IUIACTHUECKOW JedopMaluyd MOBEPXHOCTH IpPH 3alpPECcCOBKE
HNOJUIMIHUKA U KOPPO3MOHHO-MEXaHMYECKOrO M3HAIIMBaHUS npu ¢per- TuHre. [le-
dekT ycrpansercs nocranoBkoi [P/l u okoHUaTenbHBIM pacTauMBaHUEM OTBEPCTHUS
70 pa3Mmepa mo pabouemy uepTexy. [Ipu 3TOM MeTOe peMOHTa CHUXAaeTcs Mpod-
HOCTh Bajia 3a CYET YMEHBUIEHMS IUIOIIAAN CEYEHHUs, MEPEAAOIIEr0 KPYTSIIHA MO-
MEHT OT JIBUraTellsl Ha KOPOOKy repenay.

Onucanue J1a0OpPaTOPHON YCTAHOBKH
Pabouee mecTo 1o 1e(eKTOBKE KOJIEHYATHIX BaJOB BKIIIOYAET CleAyoliee 000pyao-
BaHUE, PUCIIOCOOJIEHUS U UHCTPYMEHT:
1) JIabopaTopHbIil CTOJ ¢ MpU3MaMHt JUIsl yCTAHOBKH KOJIEHYATOTO Baja.
2) llranrenpericmyc 4C-5CC.
3) llItaTtuB nnsa ycranoBkn Mukpomerpa TY2-034-623-68.
4)Mukpomerpst MK25-50; 50-75; 75-100.
5)Hytpomep  unpukatopubiii HM-50-T 'OCT 9244-82.
6)1unukatopHas rojgoska yacoBoro tuna MUYO-2 'OCT 577-68 na mrtatuse
I-1TH-8 I'OCT 1C 197-78.
7) Wtanrenuupkyas HIHIT 200-0,05 TOCT 166-80.
OOBEKTOM KOHTPOJIS SIBISIOTCS KOJICHYAThIE BaJIbl IBUTATENEH, XapaKTEPUCTUKHU KO-
TOPBIX MPUBEIECHBI B Ta0I. 4.1



OcHoBHBIE XapakKTepHCTHKH KOJICHYATLIX BAllOB

Tabsuua 3.1

OcHOBHEIE XapakTepHCTHKH

Mapka asurarens

3M3-24 3M3-53 3MJI-130 KamA3-740 | 3M3 - 3M3-409 BA3 BA3
5143.10 2104.2105.2107 2110.2111,2112
1. Marepuan BY - 50 BY -50 Crann 45 Cranms BY - 50 BY - 50 BY - 50 BY - 50
42XM®DA
2. TsepiocTs 1nopepxHocTn | 50 50 52...62 57...62 50 50 50 50
KOPCHHBIX M HIATYHHBIX
meek, HRC
3. I'yOuHa 3aKL. ClOf, MM | — - 3..4 - — - 253 i3
4. JlnameTpet tieek 1o pa- 64_5013 | 70_0013 | 745 0,02 | 950015 | 62 :g‘ggf, 62:?,'?,:;‘:‘, 50,8 :?,gg; SO,Sf?,‘g('ﬁ
GovemMy HepTexKy. MM A * ” '
Kopenusix 58 0013 | 60 013 | 655 002 | 80 018 SEfer | ggtaas A groos 4781005
IlaTyHHBIX ! ! . :
5. PeMOHTHBII HHTEpBAL., 0.25 0.25 0.25 0.5 0.25 0,25 0.25 0,25
MM
6. KonuHecTBO pEMOHTHRIX | 6 6 6 4 3 3 4 4
pazmepon
7. Papmanbioe GHenne, Mm
Cpenneit onopHoii meitkn 0,01 0,02 0.03 0,03 0,03 0.03 0.03 0.03
Ileiky o crynuny u
LIECTEPHIO 0,03 0,04 0,03 0.03 0,03 0,03 0,03 0,03
Ileiikn noa calbHUK 0,04 0,04 0,04 0.03 0.03 0.03 0,03 0,03
Topuesoii nosepxHocty
thnanua 0,04 0,04 0,05 0.03 0.03 0,03 0,03 0,03
Paamyc KpHBOIIHIA, MM 40+40.05 40+0.05 47.5+0,08 | 60+0,05 43+0.04 | 470,04 | 3340,06 42‘:::22
g -0.012 7 -0, +0,

Jluamerp ormepeTeanon | 40TG0n | 40700 | 52200 | 5206

nomwmnank KI1 no paGo-
YEMY YEPTEKY, MM




MeTtoauka BbINOJIHEHUs1 padoThl Ned
N3yunth Bo3moxkHbIe nedekThl KB, crmocoOsl ux ycTpaHeHus B cOCTaB Jaboparop-
HOUW yCTaHOBKH.
[IpoBepuTh UCIIPABHOCTh MEPUTEIBHOTO UHCTPYMEHTA U IIPU HEOOXOAMMOCTH MPO-
BECTHU €TO PETYJIUPOBKY.
[ToaroToBUTH HaYAIBLHYIO YACTh OJIaHKA OTYETA.
BusyanbHo ycTaHOBUTH HaiMuKe 1€PEKTOB (0OJIOMBI, TPEUIUHBI, 3aAUPhI, PUKOTH
U T.1.) y 33JJaHHOTO BaJia ¥ 3aHECTH UX B OJIAHK OTYETA.
[IpoBecTu 3amepnl paanaTbHOTO OMEHHS IIEEK IMOJ CTYMHIy IIKHMBA U IIECTEPHIO,
KOPEHHBIX IIE€CK, IICHKU TMOJ CaJbHUK W OWEeHuEe TOPIEBOM MOBEPXHOCTH (UIaHIIa,
JUIS1 4ero HeoOXO0UMO:
- YCTaHOBWTH Bajl KpaWHUMU KOPEHHBIMU IIEUKAMU HA MIPU3MBI;
- TOJBECTH W3MEPUTENbHBIA CTEPKEHb WHIUKATOPHOW TOJIOBKM MOOYEPEAHO K
meiikam Bajia ¢ HaTsArom (2...3) MM, COBMECTUTh HYJIb MOJIBHYKHOM IIKaJbI ¢ 00JIb-
IO CTPENIKOM;
- TIOBEPHYTH BaJ U 3aMETUTh NTOKAa3aHUE UHIUKATOPA;
- ONPEJCNINTh BEIUYMHY PagualbHOTO OMEHHS IICHKH KaK MOJOBHHY OTKJIOHEHHS
CTpEJIKU WHJIMKATOPA.

[Ipu koHTpOIE TOpLEBOTO OMEHUs (1aHIa Bajl JOJIKEH OBbITh 3a(hUKCUPOBaH
OT OCEBOT0 MEPEMENICHHUS.

PesynbTarhl 3aMepoB 3aHeCTH B OJIaHK OTYETA.
3amMepuTh paanuyChl BCEX KPUBOIIUIIOB CIETYIONIUM 00pa3oM:
- YCTaHOBHUTH MEPBYIO, MIATYHHYIO IEUKY B BEPXHEE MOJI0KEHNUE U 3aMEPUTH IITAH-
TEHPENCMYCOM PACCTOSIHUE OT €€ BEPXHEU TOUKHU JI0 TUTUTHI,
- TIOBEPHYTH KOJICHUATHIN Bajl TaK, YTOOBI dTa IIEHKa 3aHsJIa HIKHEE TIOJI0KEHUE U
3aMEpPUTh PACCTOSIHUE OT €€ HUXKHEW TOUKH JI0 TUTUTHI;
- OINPEACINTH BEJIMYUHY pPadyca KPUBOIIMIA KAaK MOJTYPA3HOCTh MOJTYUYEHHBIX pe-
3yJIbTaTOB,;
- MPOBECTH aHAJIOTUYHBIM 00pa30M U3MEPEHUS PAJNYCOB OCTAIbHBIX KPHUBOIIIHUIIOB.

Pe3ynbTaThl M3MEPEHMI U pacueTOB 3aHECTH B OJIaHK OTYETA.
[IpoBecTu 3amepnl ArMamMeTpa OTBEPCTUS MO MOAINIMIHUK BEIYIIEro Baja KOpOOKH
nepenay:
- YCTaHOBHUTH Ha MUKPOMETPE pa3Mep OTBEPCTHS 110 paboueMy YepTexKY;
- HACTPOHUTh MHIAWKATOPHBIN HyTpOMEpP Ha ATOT pa3Mmep ¢ HaTsrom I...2 MM ;
- U3MEPUTh OTBEPCTUE B JIBYX B3aMMHO MEPIEHAUKYISPHBIX TIOCKOCTSIX, OJHA U3
KOTOPBIX JIOJ’)KHA HAXOAUTHCA B IUIOCKOCTH IIEKH MOCIEIHEH IIATyHHOM IIEHKH, a
Jpyras - NepreHIUKYJISPHO 3TOM IIOCKOCTH;
- ONpENeIUTh AUAMETP OTBEPCTHs 10 popmyiie

D = 4 + C,



rae D - auameTrp OTBEPCTHs MOJ MOAIIUITHUK B COOTBETCTBYIOIIEH TUIOCKOCTH, MM;
A - pa3Mep, Ha KOTOpPBIA HACTPOE€H MHAMKATOP, MM; C - OTKIOHEHHE OOJBIION
CTPEJIKA UHJIUKATOpPa OT MEPBOHAYAIBLHOTO MOJI0KEHUSA, MM.

Pe3ynbTarsl 3aMepoB M pacyeTOB 3aHECTH B OJIAHK OTYETA.
3.4.7. M3mepuTh quaMeTpbl BCEX KOPEHHBIX U IIATYHHBIX LIEEK B JABYX I0sCAX U B
JIBYX B3aUMHO IEPIIECHIUKYJISPHBIX IUIOCKOCTSX.

[losica 3amepoB KaXIOW KOPEHHOM M IWIATYHHOM WIEMKHU JOJKHBI PaCIoO-
JaratbCsi Ha pacCTOSHUM 6 MM OT ranTtenu. [1nockocTu 3amepa BceX KOPEHHBIX IIEEK
BBIOMPAIOT Tak, 4TOObI OJJHA MPOXOJAMIa Yepe3 IMIOCKOCTh KPUBOIIIUIIA TIEPBOrO KO-
JICHA BaJia, a Jpyras - NepreHauKyIsaspHas nepBou. Ilnockoctu 3amepa Kaxxaou Iia-
TYHHOW IIEHKU NMPUHUMAIOT MapaUIEIbBHO COOTBETCTBYIOIIEH IFIOCKOCTH KPUBOILIHN-
I1a U MEPIIEHINKYJISPHO €.

Y CcTaHOBUTH KOJIEHYATHIN Ball TaK, YTOOBI NEepBast MIATyHHAas IIeiKa Oblia BBEPXY.
3amMepuTh BCE KOPEHHBIE NIEHMKH B JIBYX IOsICaX B IUIOCKOCTH MEPBOI0 KPHUBOIIHIIA.
Pe3ynbrarel u13MepeHuil 3aHeCTU B OJ1aHK OTYETA.

[ToBepuyTh Ban Ha 90° 1 3aMepUTh MIEHKH B TEX K€ Moscax. Pe3ynbTaTsl u3MepeHuin
3aHECTH B OJIaHK OTYETA.

3aMepUTh KaXKIyl0 IIaTYHHYIO LIEMKY B JIByX I10sCaxX W B JBYX B3aMMHO IIEpIEHIU-
KYJIIPHBIX TUIOCKOCTAX. Pe3yabTaThl M3MEpEHHIA 3aHECTH B OJIaHK OTYETA.

OnpenenuTh OBAIbHOCTh U KOHYCHOCTB IIEEK KOJIEHYaToro Bajia. OBaJIbHOCTh

OTIpEeENseTCs] KaK Pa3HOCTb MEXIy OOJIBIIMM U MEHBIIUM
JUaMETPAMU IIENKH, U3MEPEHHBIMU B OJJTHOM ITOSICE, HO B PA3HBIX IUIOCKOCTSX, MO-
JIEJIEHHAs TIOTIOJIaM.

KonycHocTh onpenensercss Kak MOJIypa3sHOCTh MEXIY OOJIBIIUM UM MEHbIINM
IVaMETPAMU IIEUKH, NU3MEPEHHBIMU B OJTHOM IIJIOCKOCTH, HO B PA3HBIX MOSCAX.

Ilo pe3ynpTaTam Hapy»KHOTO OCMOTpAa U 3aMEpPOB CHIEJIAaTh 3aKIOYEHUE O IIPUTOIHO-
ctu KB k manpHelmen sKkcIulyaTaluy U PEMOHTY. 3aKJIIOYEHUE JAETCS Ha OCHOBA-
HUU COIMOCTABIICHUS PE3YJIbTATOB KOHTPOJIS C TEXHUUECKUMHU yCIOBHUSIMH Ha Jleek-
ToBKY KB.
CocraBuTh TEXHONOrM4eckuid MapuipyT pemoHTta KB Ha 3amanHOe coderanue ne-
(dexToB:

- Ha3HAYMUTh CIIOCOOBI yCcTpaHEeHUsl 1e(EeKTOB U 00OCHOBATH UX;

- BBIOpATh TEXHOJOTMYECKHE Oa3bl IPU 00pabOTKE Bajla U COCTABUTH CXEMBI
YCTaHOBKU;

- YCTaHOBHUTH MOCIIEIOBATEIBHOCTD BBIMOJHEHUS TEXHOJIOTUYECKHUX ONEPALINI;

- HaMETUTh 000pPYJOBaHUE AJIsI PEMOHTA.

[Ipu ycTpaHeHuu M3HOCA KOPEHHBIX M IIATYHHBIX IIEEK Bajla CIOCOOOM pe-
MOHTHBIX Pa3MEPOB PACCUUTATh MAKCHUMaJIbHO BO3MOXKHBIA JuaMeTp 0O0paloTKu
HaumOoJiee M3HOUIEHHOW KOPEHHOW W IIAaTyHHOM Imeek Baiga mno ¢dopmye



Dpacq:DmH'z *Zimin-2*Z2min

rie Dpacy- MAKCHMaJIbHO BO3MOXKHBIN IUaMeTp 00pabOTKU IIEUKH, MM;
Dysu -[Anamerp Hanbonee N3HOMEHHOW WEHKH; Zimin ©2min - MHHUMAJIbHBIE TpPH-
IIyCKH, COOTBETCTBEHHO, Ha UIM(POBAHNUE U CYNEPPUHUITUPOBAHUE IIECHUKH.

[Tpunycku Ha 00pabOTKy ONpEAENAIOTCS pacyeTHO-aHAIUTUYECKUM METOI0M.
Heobxoammo cpaBHHUTH MOJy4YeHHbIE 3HaueHUs [[pacd ¢ BeTWYMHAMU PEMOHTHBIX
pa3sMepoB JIUaMETPOB (KOPEHHBIX M IIATYHHBIX) IIEEK M NPUHATH OJuxKauiiue
MEHBIIINE UX 3HAYCHHUSI.
[IpuBectu paboyee MeCTO B MOPSIOK, CAATh YUEOHOMY MacTepy MHCTPYMEHT U Me-
TOANYECKUE YKa3aHUs M0 BHIMOJIHEHUIO PAOOTHI.
OdopMuUTh OKOHYATEIHHO OTYET M OTYUTATHCS 10 J1abopaTopHOi paboTe.

d®opma NPOTOKOJIA JIJIA 0TYETA
1. Lens paboThI
2.  XapakTepHucThKa 00bEeKTa KOHTPOJIS:
2 D\ 1) 2 0 137 1 2 1 W) € PSSP
2.2, MATEPHAIT JIETAIIH ..vuvvveeeeunireeeeaiiteeeeeauueteesasaneeeesssssteeesannssseesasssseeesssssseeessnnsseeens
2.3. Tepmuueckas o6paboTka paboynx MOBEPXHOCTEN U UX
TBEPIIOCTD e euevteeutteeeanteeenuteeesaateeesuseeesabteesambeeesabeeesanteeesasteeennbeeeaabeeesabeeesnseeesneeeans
2.4. JIlnamMeTpbl KOPEHHBIX MIEEK MO PAOOUEMY UEPTEIKY, MM ....cerrvrrerrreeennreeennvreeennnens
2.5. JIlmaMeTphl IMATYyHHBIX IIECK MO0 PA00UEMY YEPTEIKY, MM ....cccvvreerreeenreeernreeennenns
2.6. PEMOHTHBIN MHTEPBA ..eeeeeuvvrreeeeirrreeeesarreeeeassseeeessssseeessssssessssssssssesssssseeessnssseeens
2.7. KoJMUECTBO PEMOHTHBIX PABMEPOB ....uvvvveeeeenerreeeeererreeeeeannseeeeenssseessssssseeessnssseeess
3. JledeKThl KOJIEHYATOr0 Bajia, YCTAHOBJICHHBIC BHEITHUM OCMOTPOM
4. Pe3ynbTaThl 3aMepoB OHMEHHUS II€eK Bajia U TOPIIEBOM MOBEPXHOCTH (IaHIIa,

buenue, Mmm

Ileiikn |Metiku nox| leitku nox Kopennsix meek TopueBoil Mo-
MO/ CTy-  |IIECTEPHIO CaJIbHUKH BEPXHOCTHU
1 JIaHIIa
w 1 2 3 4 5 (puanu

OIKHMBa




5. Pe3ynbrarsl 3aMepoB paiycoB KPUBOIIHUIIOB, MM

ITonoxenue KpUBOIIHUIIA

Pe3ynbTaTsl u3MepeHuil Uisi KpUBOLIUIIOB

2 3

Bepxnee

Hwuxuee

Panguyc xpusommuna, MM

6. Pe3ynbTaTsl 3aMepoB AMaMeTpa OTBEPCTHUS O] MOJAUIUITHUK BETYIIETO Bajla

KOpOOKH Iepenay, MM

JlnameTp oTBEpCTHS O] MOALIUITHUK BEAYIIETro Baja KOPOOKH mepeaad, MM

B nauane (Gmke K HOCKY Baa)

B koHI11e (anpine ot HocKa Bajia)

7. PeSYJ'IBTaTBI 3aMCPOB JUAMCTPOB KOPCHHLBIX IICCK BaJlda, MM

[Tosc Hamnpasnenne 3amepa Howmep meliku
3aMepa
1 2 3 4
1 B miockocTH nepBoro KpuUBOIIMIIA

[lepnenauKyJIsSIpHO TUIOCKOCTH KPHUBOLIUTIA

OBaJILHOCTH

2 B miockocTH nepBoro KpuUBOIIMIIA

[TeprieHIUKYASPHO TNIOCKOCTH KPHUBOIIIMIA

OBaJIbHOCTh

KonycHoctb

8. Pe3ynbTarhl 3aMepoOB IMaMETPOB MIATYHHBIX LIEEK Baja, MM

3amepa

ITosic Hamnpasnenne 3amepa Howmep meliku

1 2 3 4

B nmockoctu NEpBOTIO KpUBOIIHUIIA

1 IlepnieHMKYJIIPHO INIOCKOCTH KPHUBOIIMIIA

OBaJILHOCTH

B nmockoctu NEpBOTO KpUBOIIHIIA

2 [lepneHAMKYIAPHO MIIOCKOCTH KPUBOIIMIIA

OBaJIbHOCTH

Konycnocts




9. 3akroYeHHe CTyIEHTa O TEXHUYECKOM COCTOSIHMM KOJIGHYAaTOro Baia.
3aKII0YeHHE O COCTOSTHUU KOJIEHYAaTOTrO Bajia COCTABIISIETCSl KaK HA OCHOBE Pe3yJlb-

TaTOB BHEIIHETO OCMOTPA, TaK U HAa OCHOBE PE3YJIbTATOB U3MEPEHHs Ka)XJI0ro MPOBEPEH-
HOTO TMapameTpa Mo cieaytouieil cxeme. BHadane momkHa ObITH ¢pa3a 0 BO3ZMOXKHOCTH
UCIIOJIb30BAHUS Bajla B TOM COCTOSTHHM, KOTOpOE ObUIO YCTAHOBJICHO B pe3yJbTaTe KOH-
Tpoas. Jlanee npuBoanuTCcs 000CHOBaHUE MpeAbIayiel Gpasbl ¢ MIPUBEIEHUEM KaueCTBEH-
HBIX WM HOPMATHUBHBIX MPEACTHHO JOMyCKAaeMbIX 3HAYCHUIH KOHTPOJIHUPYEMBIX ITapameT-
poB. lanee, ecnu
JTaHHBINA MapameTp ABiseTcs AePEeKTHBIM, HaJl0 0OOCHOBAHHO CJIENATh BBIBOJ O JOIYCTH-
MOCTH yCTpaHEHHs 3aMedyeHHOro Aedekra. M, HakoHel, ecinu AeeKT JOMyCTUMO ycTpa-
HUTb, YKa3aTh METOJl YCTPAaHEHUs] U MpPUMEHseMoe 000pya0BaHHE, MPUCIIOCOOICHNUS, NH-
CTPYMEHT. B yacTHOCTH, 3aKJIFOUEHHS COCTABIISIIOTCS:
9.1. Ilo pe3ynbraraM BHELIHETO OCMOTpA.
9.2. Ilo pe3ynbpTaTram 3aMepoB:

- OMeHMsI KOPEHHBIX IIEeK U JAPYTHUX IIeeK, PACTOJI0KEHHBIX HA OCH KOJIEHYaTOro
BaJja;

- OueHHs TOPIEBOI MOBEPXHOCTH (IIAHIIA;
paznycoB KPUBOIIHIIOB;

JMaMETPOB OTBEPCTHSI MO MOAMMUIHUK Bexyniero Bana KII;

JMaMEeTPOB KOPEHHBIX M MATYHHBIX IIEEK Baa.
[Tpu cocTaBieHNU 3aKITIOYCHUS O MPUTOJTHOCTH M PEMOHTE TUAMETPOB IIEEK, aHaJH3 Clie-
JyeT IPOM3BOAUTH M0 HanOoJiee N3HOLIECHHBIM Hieiikam. [Ipu onpeseneHun uX HOBBIX BO3-
MOJKHBIX Pa3MEpOB HEOOXOAWMO Y4YeCThb H3MEHEHHs pPajJuyCcOB KPHUBOIIMIIOB, a TaKXkKe
HAJIMYME WIM OTCYTCTBHE HA HUX 3aJUPOB, apanuH U T.1.

9.3. OOmee 3aki0YCHHE.

10. Couetanue AeeKTOB KOJCHYATOTO Basa, TOJICKAIIUX YCTPAHCHHUIO.

11. Ilnan omepanuii Mo yCTpaHEHUIO BCEX BBISIBICHHBIX HEKPUTUYECKHUX JTE(PEKTOB

12. BpruepTuTh CX€My YCTaHOBKH JJIsl OJTHOM U3 onepanuii MexaHu4eckoi o0paboTkH, He-
00XOAMMBIX JUIsl YCTPaHEHUs KakKoro-inOo BbIIBIEHHOro jaedekra. B mpenenax oxHOro
3BEHA OIEPAINU Y Pa3HBIX CTY/IEHTOB Pa3INYHbBIC.

PacueTr MakcuMaabHO BO3MOKHOIO JuaMeTpa 00paboTKu HanboJiee N3HOIIEHHOW KOPEHHOM
Y IIaTyHHOMU IIEeK BaJja.

5. Pe3ynprarsl 3aMepoB painyCoOB KPUBOILIUIIOB, MM

KonTposibHbIE BONIPOCHI
1.Hampsixxenusi, Bo3AeCTBUIO KOTOphIX mojBepxkeH KB B mpouecce padotel. Tpebo-
BaHMsI, IPEABIBISIEMBIE K €r0 KOHCTPYKIIMU U K YCJIOBHSIM 00ECIICUCHHUS €TI0 HaJIeKHOM pa-
OOTHI.
2.006ecrieyeHue KECTKOCTH, TBEPIOCTH U M3HOcocToMKocTH KB (TexHomornueckue u
KOHCTPYKTUBHBIE METO/IbI).
3.1IpeumyiiecTBa U HEAOCTATKU LENbHBIX U cocTaBHBIX KB (cpaBHUTH TOUHOCTH W3-
TOTOBJICHHUSI, BO3MOXHOCTh 3aMEHBI MOBPEKICHHOW YaCTH, IPUMEHSIEMbIE MOAIIUITHUKA U



IaTyHbI).

4.CnocoOsl 1oJryueHust 3aroToBOK Ipu u3rorosienuu KB.

5.Matepuan mia KB: TpebGoBanusi; o0ocHOBaHHE BBIOOpa MaTepuaia JJs IITaMIIO-

BaHHBIX U JINTHIX BAJIOB; JIETUPYIOLME AIEMEHTHI CTaJIU.

6.Jlomycku popMBI U OTKJIIOHEHUS pacrojokeHus: nopepxHocreit KB.

7.JedexTsl, mpu koTopbix KB Opakyercs.

8. AHaim3 gedekta “NOTHYTOCTh Baja’: MPUYMHBI BO3HUKHOBEHHUS M TIOCIEICTBUS
YKa3aHHOTO Ae(eKTa; cnocol ero ycrpaHeHHUs.

9.AHanu3 AeeKTOB LIeeK: MPUYUHBI, MMOCIEICTBUS U BUJ U3HOCA KOPEHHBIX IIEEK;
MPUYHHBI, MOCIEACTBUA U BHJ M3HOCA IIATYHHBIX HIEEK; CIOCOOBI BOCCTAHOBIICHUS JHa-
METpOB IIIeeK; cXxeMa 0a3upOBaHUS M CXEMa yCTAaHOBKH NPH HUIM(OBAHUN KOPEHHOH IIeH-
KH; cxema 0a3upoBaHUS M CXeMa yCTAaHOBKHU INMPHU NUTM(OBAHHE IIATyHHOW IMICWKH; ajiro-
pPUTM 1o100pa PEMOHTHOTO pa3mepa Imenkn; padorocrnocooHocTs KB mocne pemonra meek
II0 CPAaBHEHUIO C HOBBIM; BIIMSIHME CTPYKTypbl MeTaiyuia KB Ha ero ycrajocTHyro mpod-
HOCTb.

10. AHnanmu3 nedekra “U3MEHEHHE paadyca KPHUBOIIWIA~: MPUYMHBI M TOCIEI-
CTBHSI U3MEHEHUS pajiyca KPUBOIIMIIA; METObl yCTPAaHEHUS JAaHHOTO AedeKTa.

1. AHanu3 nedekta “h3MEHEHHE YIJIa B3aUMHOTO PACHOJIOKEHUS IMIaTYHHBIX
mieeK”: IPUYUHBI U TOCIEACTBUS U3MEHEHUs yIjla B3AaUMHOTO PAcHoOJIOKEHHS IIATYHHBIX
1IieeK; Crocod ycTpaHeHHs yKa3aHHOro JedeKTa.

12. Ananuz nedeKToB HMIEHKH MO CTYNHITY IIKUBA, paclpeIeTuTeIbHOM mecTep-
HU: TIPUYMHBI U TIOCTIEICTBUS U3HOCA, PUCOK, 33JJUPOB IIEEK; CXeMa 0a3upOBaHMSA U CXeMa
YCTaHOBKU MpH NUIN(OBAHNY YKAa3aHHON MICHKH.

13. Ananu3 aeeKTOB MIMOHOYHOTO Ma3a: MPUYMHBI M TOCIEACTBUS H3HOCA H
CMATHSI OOKOBOM MOBEPXHOCTH IIMTOHOYHOTO 11a3a; METO/Ibl YCTPAHEHUS YKa3aHHBIX Je]ek-
TOB; cXeMa 0a3MpOBAHMS U CXeMa YCTaHOBKHU MPU 00pabOTKe MITIOHOYHOTO Ia3a.

14. Ananu3 nedexkToB pe3bObl: MpUYMHA HM3HOCA W CpPbIBA PE3bOBI; CIOCOOBI
yCTpaHEHUs IIpU CpbIBE MEHEee U 00Jiee IByX HUTOK PE3bOBbI.

15. Ananu3 1eeKToB LIEHTPOBOM (PacKM: MPUYHHBI U ITOCIIEICTBUS IOBPEXKIACHUS
¢acku; cnocol ycTpaHeHHS MOBPEXKACHUS; cxemMa 0a3upOBaHUs U yCTaHOBKHU Ipu 00padoT-
K€ LIEHTPOBOM (hacKH.

16. AHanu3 1e(eKTOB OTBEPCTHS MO MOJMMIHKK nepBuuHoro Baya KII: npuun-
Hbl W TOCJEJICTBUS M3HOCA OTBEPCTHS MOJ MOAMMNHUK nepBuuHoro Bana KII; cnoco6
yCTpaHEeHusi JaHHOro ne¢eKkTa; cxema 0a3supoBaHMS U CXeMa yCTaHOBKHU NpU 00paboTKe
OTBEpCTHUS MO NOJIIMITHUK nepBu4Horo Bana KII.



JlaGopaTopHasi paGora Ne S.
BoccraHoBiieHHe M yIIPOYHEHHeE JeTajiell MalluH IJIACTHYeCKUM e opMupo-
BaHHEM

1. Ilenb paGoThI.

1.1. 3akpenuTh TEOPETUUECKHE 3HAHUSA O TEXHOJIOTMYECKOM IPOLIECCE YIPOUHEHUS
JeTajieil MaluHbl TUIACTUYECKUM J1e(hOpMUPOBAHUEM, B YACTHOCTH, JIMa3HbIM BbI-
IJIQ)KUBAHHUEM.

1.2. I3y4nTh TEXHOJOTMYECKAN MPOLECC YIPOUHEHUS JI€TAICd MAIIUHBI A IMAa3HbIM
BBITJIAKMBAHUEM.

1.3. IlpnoOpecTn HaBBIKU BBITIOJHEHHUS OTJCIBHBIX ONEpaAluil YIIPOUYHEHUS JeTanei
MAIIWHBI AJIMA3HBIM BBITVIAKUBAHUEM.

2. TlopsioK BBINOJTHEHUS! paOOTHI.

2.1. 3y4nTh TEXHOJIOTUYECKUHN NPOLECC YIPOYHEHHUS JETAIEN MAIMHBI aIMa3HbIM
BBITJIAKMBAHUEM (OMHUcaHue paOboThI, 11.4)

2.2. OdopmuTth oTYET MO padoTe.

3. TexHuka 6€30MaCHOCTH.

3.1. Ilpu BbITIOJIHEHUH JTA0OPATOPHOM PaOOTHI CTYACHT JOJKEH PYKOBOJCTBOBATHCS
001IMMH TIpaBUIaMu 0€30MaCHOCTH € IPUOOPAMU U MPUCTTOCOOTICHUSMU.

3.2. 3anpeniaercsl mOJb30BaThCS HEUCITPABHBIM MHCTPYMEHTOM M IPHUCIIOCOOJICHHUSI-
MU.

3.3. CTyneHT J0JKEH BBITIOHATH pab0oTy ¢ MpuOopaMu U MPUCTIOCOOTICHUSIMU TOJTb-
KO B IPUCYTCTBHH TPETOAaBaTENs WM y4eOHOTO0 MacTepa.

4. Onucanue paboThI

AnmazHoe BBIITIAXUBAHUE — OJIHA M3 PasHOBUAHOCTEH 00pabOTKM MOBEpX-
HOCTel neraneil minactuyeckuM nedopmuposanuem (I111]]). BeirnakuBanue momy-
4yaeT paclpocTpaHeHue Ojarofaps HPOCTOTE U JOCTYNHOCTH OCYIIECTBICHUS B
YCIIOBUSIX PEMOHTHOTO IIPOU3BOJICTBA.

NHCTpyMEHTOM CIY>KHT BBITJIA)KUBATEIb C 3aKPEIIEHHBIM B HEM KPHUCTAILLIOM
anma3za. Pabouast yacTe KpucTamia MOXXET UMETh OIPAHKY B BHUJE ydacTkKa cepsl,
IWIMHIpa, KOHyca, Topa. Hambonee ynoOHOH sBisieTcs cepuyeckas OrpaHka,
MO3BOJISIIOIIAsT MCIIOJIB30BaTh CaMble MEJIKME KPUCTAJLIbI aiMa3a U BBIMIAKUBATh HE
TOJIbKO, HAPY’KHbIE, HO M1 BHYTPEHHUE MTOBEPXHOCTH JEeTaNeil, UMEIOIMX POopMy Tel
BpallleHUsA, a TaKXK€ TOPLIOBBIE MOBEPXHOCTU. Omnepaiuu BbINIAKUBAHUS MpeEAlIe-
CTBYIOT OOBIYHO TOHKOE TOUCHHE WK NITU(OBAHUE.



B otnuuue oT ne3BUitHOrO WM aOpa3MBHOIO WHCTPYMEHTA BBHITJIAKHBATEIb
TOJIBKO TMepepacnpeaesisseT MeTaal MOBEPXHOCTHOIO CIIOsl, HE CHUMas ero. [ 3To-
ro HeoOX0AUMO IpU 00pabOTKE CO3/1aTh ONPENEIECHHYIO CHUILY BhIMIaKuBaHus Py. B
30HE€ KOHTAKTa MHCTPYMEHTA C JETAJIbI0 BO3HUKACT HANPSKEHUE, IPEBBIIIAIONIEE
npezes TEKy4ecTH MaTepHualia J1eTalu.

[InacTuueckoe AeopMUPOBAHUE MEHSIET MUKPOPENIbE( MOBEPXHOCTH, BBICOTY U
(opMy HEpPOBHOCTEH — OCTPOKOHEUHBIE BBICTYIIBI, OCTAIOIIMECS MOCEe Mpele-
CTByIOIIIEH 00pabOTKM TOUEHUEM WU HITKM(OBaHUEM, NMPEOOPA3yIOTCS B HEPOBHO-
CTH C mosiorod ¢opmoii rpedemkoB. biarogapst 3ToMy yBelnM4HMBaeTCAd OAWH U3
IJIaBHBIX (DAaKTOPOB HAJECKHOCTU W JOJITOBEYHOCTH JETalM - BEIMYMHA OMOPHOM
MTOBEPXHOCTH.

Hanpumep, npu OIMHAKOBOW HMCXOJHOW IIEPOXOBATOCTH BEIMYHMHA OIIOPHOM
IO Tociie 00paboTKH BeIrjJaxkuBanueM gocturaer 30...35%, B To Bpems Kak
npu nonupoBanuu - 10...12 %, npu cyneppunummpoBanuu - 15...17%, npu mu-
¢dboBanuu - Bcero Junib 4...5%.

bnaronpusitHas ¢opMa HEpPOBHOCTEHM CHOCOOCTBYET YBEIMYEHUIO M3HOCOCTOM-
KOCTH, T. K. Harpy3Ka Ha JeTajlb Ipu padoTe pachpenensercs Ha OONbUIYIO MIIO-
Al OOPHOW MOBEPXHOCTH.

n

Pucynok 5.1. Cxema npoiiecca BbITJIaKUBaAHUS

BeirnaxkuBanue ciocoOCTBYET MOSIBICHUIO CKUMAIOIIUX OCTaTOYHBIX HampsiKe-
HUI B MOBEPXHOCTHOM CJO€ BMECTO HANPSDKEHUH PacTsHKEHHS, KOTOPbIE OOBIYHO
BO3HUKAIOT MpU 00pabOTKe pe3aHueM - TOueHHeM, lurdoaHueM u Ap. Hanpsoke-
HUSl PACTSDKEHMsI HEXKENaTeIbHBbl, T.K. CIIO0COOCTBYIOT 00pa30BaHUI0 MUKPOTPEIIUH
B IIpOLIECCE SKCIUTyaTallud Harpy>KeHHOH J1eTau.

[Tnactuaeckast Aeopmaiiusi Mpu BHITTIAKUBAHUN MOXKET BBI3BaTh YIPOUYHEHHUE TO-
BEPXHOCTHOTO CJIOSI Ha ITyOMHE HECKOJIBKUX JAECATBIX JI0Jel MUIUTUMETPA.



BrirmakeHHasi TOBEPXHOCTh XapaKTEPHU3YETCs TAK)KE MOBBIMIEHHOW KOPPO3HUOHHO-
YCTIOCTHON MPOYHOCTHIO, YTO OOBSICHSETCS OJIArOMPUSITHBIM COYETAHUEM CBOMCTB
MOBEPXHOCTH, 00Pa30BaHHON BBITJIAXKUBAHUEM: OKpYTJIOoH (hOpMOM IpeOenKoB MHK-
popenbeda, yIpouHEHHEM U OOJIbIIEH CTPYKTYpPHOU OJTHOPOTHOCTHIO TIOBEPXHOCTHO-
'O CJIOSI, OCTaTOYHBIMH HAITPSHKCHUSIMH CYKATHSL.

Takum o0Opa3oM anMasHOE BBITJIOKHBAHHE 00ECIEUMBACT KOMIUICKCHOE BO3JICH-
CTBUE Ha 00pabaThIBAEMyIO MIOBEPXHOCTh B OTHOIIICHUU €€ MUKPOTEOMETPUH U (PU3U-
KO-MEXaHWYCCKUX CBOMCTB. CTeneHb M3MEHEHHS IEePEUYNCICHHBIX BBIIIE OTACIHHBIX
($aKTOPOB TOCIIE BBHITJIAKUBAHUS 3aBUCUT OT BEJIMYUHBI CHIIBI MIPYKATHS BITJIQKUBA-
TeNsl, KoTopass oObIYHO BbIOMpaeTcs B mpenenax 5...30 krc. HauGombinee momoxu-
TETHHOE BIUSHUE HAa COCTOSIHUE 0OpabOTaHHOW MOBEPXHOCTU CO3JACTCS MPU YBEIH-
YEHUU CUJIBI BBITTIQXKUBAHUS JI0 YPOBHSI BEPXHETO PEKOMEH/IyEMOT0 Mpe/iena.

B 3aBucumocTtu oT TpeOOBaHUM K Kau€CTBY MOBEPXHOCTH Ha3HAYAIOT OJIMH U3 TPEX
PEKUMOB BBITIAKWBAHUS, OTIWYAIONIMXCS BEITUYMHONW OTHOCHUTEIBHOW TITyOWHBI
BHEJIpEHUS ajiMasa B JieTalb (Tabmura 5.1).

Tabmuma 5.1
XapakTepucTuKa PEKUMOB BhITTIQ)KUBAHHUS

Pexxum BeITIaKUBaHUS Bennuuna E nns cranen
3aKaJCHHBIX HEe3aKaJICHHBIX

CraaxuBaroniui 0,003 0,0015

CriaxxuBaroie-ynpOuYHsIOIIAN 0,005 0,0025

Y OpouHSAIOIIAN 0,007 0,0045

Cuty BBITIQKWBAHUSA TSI 00SCTICUEHUS 33JJaHHOTO PEXHMMa OMPEEISIOT 1Mo (op-
Myte, peioxenHon B. M. Top6uiio mist chepraeckoro MHCTpyMEHTa

Py =E.H.V.R?, krc
rae R - paauyc paboueit yactu ¢ppesbl, MM.
HV - TBepmocTh MOBEPXHOCTH JETAIHN 10 BUKKEpCY, Kre/MM?,
E = h/R — oTtHOCUTENbHAS TTyOMHA BHEIpEHUs aiMa3a B 00pabdaThIBaEMyIo J€Tallb,
h - rmyOuna BHenpeHus, MM
Ecnu npu pacuere cuna nonyuaercs 6onee 30 krc, peKkOMeHIyeTcsl TIOBTOPUTH
€ro, 33JJaBIINCh MEHBIIUM 3HAUYEHHEM PaJyca HHCTPYMEHTA.

AnMa3HOE BBINIAKHMBAHUE CIIEAYET paccMaTpuBaTh Kak (DMHUIIHYIO OTIEpaITHIo,
00JanaNyo CnenupuuecKUMA BO3MOKHOCTSIMH M B CHIIy HX OOECIEUHMBAIOIIYIO
BBICOKYIO Pa3MEPHYIO U TIPOYHOCTHYIO JIOJITOBEYHOCTh JICTAJICH MAIIIHH.



[[Inpokrie BOZMOKHOCTH BBITJIKUBAHUS MPSAMO CBSI3aHBI C YHUKAIbHBIMU CBOMi-
CTBaMM MPUPOHBIX aIMa30B - BBICOKOW TBEPJOCTHIO, HU3KUM KOA(POUIIMEHTOM Tpe-
HUS, BBICOKOH TETUIONPOBOAHOCTHIO, MAJIIOW IEPOXOBATOCTHIO.

N3BecTHO, YTO O TBEPJIOCTH aiMa3 MPEBOCXOJUT BCE MPUPOAHBIE MUHEPAJIBI, €T0
TEIUIONPOBOAHOCTh B JIBA pa3a BbIIIE TEIIONPOBOJAHOCTH, OJTHOTO U3 JIYUIIMX METal-
JUYECKHUX TEIUIONPOBOAHUKOB - cepedpa. Huzkuii kordpuimenT Tpenus anmasa cBs-
3aH ¢ MO IIEPOXOBATOCTHIO €ro padbouymx rpaHeil. B sToMm mpupoaHbIM aiMazam
YCTYIAaIOT HE TOJIBKO BCE OCTaJIbHbIE U3BECTHBIE MATEPHUAIIbI, HO U CUHTETUYECKHE all-
Ma3bl. Hanpumep, npeaenbHO HHU3Kas 1IEPOXOBATOCTh BBITJIAKUBATENEH U3 MPUPO/I-
HBIX aaMas3oB cocTaBisgeT Ra = 0,03 MM, a u3 cuHTeTHYSCKHX - Ra>0,09 Mmxm. Boiib-
1asi EepOXOBATOCTh U MOPUCTOCTh CUHTETUYECKUX aTMa30B OOBSCHSIET B HECKOJIBKO
pa3 Oosiee BBICOKHME 3HAYEHHUs Kod(@UIMEeHTa TpEeHHsS MO CPABHEHHIO C alMa3aMu
NpUPOIHBIMHU (B 4...8 pa3).

[IpuponHble anMasbl O4€Hb JIOPOrv. JloCTaTOYHO cKa3arh, 4TO aiamas B 5 Kapar
(1rpamm) Ha MupOBOM pbiHKE cTOUT B 300 pa3 10poxke paBHOTO KOJIMYECTBA 30JI0TA.

[ToaTOMY MpUPOIHBIE aiMa3bl NIPUMEHSIOT B CAMBIX OTBETCTBEHHBIX CIy4Yasx MPHU
00paboTKe 3aKaICHHBIX cTalel ¢ Bbicokoi TBepiocThio (HRC6O0...65).

B peMOHTHOM MpOM3BOJCTBE MPUMEHSIOTCS BBITJIAKMBATEM U3 HCKYCCTBEHHBIX
(cunrernyeckux) anmazoB ACh u ACIIK, uto pacumdpoBbIBalOT Kak aiMa3 CUHTETH-
YecKkui Oaiiac M aMa3 CMHTETHMYECKUU TOJIMKpUCTaIMYeckuid kapoounamo. [locnen-
HsIsl PA3HOBUIHOCTh NIPEANIOYTUTENILHEE.

Jliist oOpaboTku Aetanedt u3 OpOH3bI, JIATYHH, CIUIABOB ATIOMUHUS YCHEIIHO TPHU-
MEHSIOTCS BBITJIKUBATENN W3 JPYTUX CBEPXTBEPAbIX CUHTETUUYECKUX MAaTEepUANIOB,
HanpuMep, 13 rekcanuta — P. Kak HetocTaTok BbITIaXKMBaHUSI MOYXKHO paccMaTpUBaTh
OTCYTCTBUE

Kak HemocTaTok BBIITIQXKMBAHUS MOXKHO PaccMaTpUBaTh OTCYTCTBHE OOpaOOTKH.
N3-3a siBneHus aare3uu (HaJUMAHUS HA UHCTPYMEHT) HE MOAAAIOTCS BBITTI&KUBAHUIO
CIUIaBbl HA OCHOBE TUTAaHA, LIMPKOHUS, HUOOMS. [110X0 BhITTIaXUBaOTCS JETalU U3 Ce-

pOro YyryHa.

NMHCTPYMEHT 1 ObOPY IOBAHUE JIJIS1 AJIMA3HOI'O BbII'JTAJKNBAHIM A

[Tonasistomniee OOMBIIMHCTBO AETATCH IBHXKYIIMXCS MEXAHU3MOB B MALIMHAX BbI-
MOJIHAETCS B BUAE Ten BpamleHus. CHUKEHHE MHTEHTMBHOCTUM M3HOCA B MECTax Co-
MPsHKEHUH MTyTEM TIIATEIbHOM 00paOb0TKH KOHTAKTUPYIOIINX MOBEPXHOCTEN SBIISECTCS
HaJIKHBIM CPEICTBOM IOBBIILIEHHS TOITOBEYHOCTU. EMmy ynensercs ceifuac ocoboe
BHUMAaHUE.

[IoaTOMY BBIrIQKMBAaHUIO TMOJABEPTAIOTCS Yallle BCErO HAPyKHbIE U BHYTPEHHUE
MOBEPXHOCTH BpallleHHsI, 00pa3yromue y3iabl TpeHus. /s BeIrmakuBaHus TaKuX IO-
BEPXHOCTEW HanOoJjee MOAXO/ AN CTAHKH TOKAPHOW TPYIIbI, 0€3 KaKux-Iubo mepe-



nenok. [Ipucnocobnenust (OnpaBKK) AJs BBINIAKUBAHS [IPU 3TOM yCTaHABIMBAIOTCA B

peslienepkarelie CTaHka.

BrirnaxuBaroiuii ”THCTPYMEHT (BBITIQKUBATENb) TIPEJICTABIISIET IEPKABKY U3 CTa-

mu 12XH3A wimm 40X 1 3aKperuieHHOro B HeW KpucTauia (3epHa) anmasa. s 3a-
KpETUICHUSI IPUMEHSIOT CepeOpsiHbIe MO0 JaTyHHBIE MPUIION C TEMIEpaTypou IjIaB-
nenus He 6omee 600...650°C.
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Pucynok 5.2. Tunsl BeiTnaxuBaTenen co chepruieckoit paboueit MoBEpXHOCTHIO

CymiecTByeT /1Ba MCIOJHEHUS BbITIaXuBareiei co chepuueckoit Gpopmoii, ocHa-

meHHbix kpuctamwiamu ACIIK (puc. 5.2). OcHOBHbBIE pa3Mepbl BBITJIAKUBATENCH, CO-
oTBeTCTByIoIIUE oTpacieBoMmy ctanaapty OCT 2477-5-75 (BHUMAnmas), nansl B

Tadi. 5.2.

Tabnuua 5 2. Pazmepsl cpepruueckoro BbIMNIAKUBAIOIIET0 HHCTPYMEHTA

Paguyc cdepsl, 4, | Macca kpucrtamia, ka- | O6o3nauenue no OCT Pasmeper  nepikas-

MM pat K{, MM

1,0 HC - 2900000 — 1

1,5 0,31...0,4 HC - 2900000 — 2 D=10

2,0 HC - 2900000 -3 d=6

2,5 HC - 2900000 — 4 L=22

3,0 0.41...0.6 HC - 2900000 - 5 1=12

3,5 HC - 2900000 - 6

4,0 0.61...0.85 HC - 2900000 — 7

0,5 0,21...0,3 NC - 2900000 — 8

1,0 NC - 2900000 -9

1,5 0,31...0,4 NC - 2900000 - 10

2,0 NC - 2900000 - 11 d=10

2,5 NC—-2900000— 12 L=22
0,41...0,6

3,0

NC-2900000 - 13




3,5 HC —-2900000 — 14
’ I...
4,0 0.61...0.85 HC —2900000 — 15

[Ipy BbBIMNIAXKUBAaHUM MAaKpOT€OMETPHUSI MOBEPXHOCTH HE MEHSIETCS, MOCKOJIBKY
cheMa MeTallia ¢ TOBEPXHOCTU Tipu 00paboTke He mpoucxonut. [losTomy ass momy-
YeHUsl OJIMHAKOBOTO KayecTBa OOpabOTKM MO BCEM OOpa3ylolMM HEOOXOJAUMO IO
BO3MOKHOCTH COBCEM HCKIIIOUUTHh OMEHHE ACTaIW MPU BpallleHuH, JIMOO YMEHBIIUTh
BJIUSTHUE 9TOTO (paKTOpa Ha MPOIIECC BhITTAKUBAHUSI.

[IepByto 3amauy pemarOT TIIATEIHOW YCTAHOBKOW JE€TAIXM HA CTAHOK MOBBILICH-
HOM TOYHOCTH, WJIU BEAYT BHITVIAKWBAHUE JIETATN C OJHOM YCTAHOBKH.

Bropas 3amaua pemraercs 3a c4eT MPUMEHEHHSI ONPABOK, KOHCTPYKIUS KOTOPBIX
JIOITy CKAeT HEKOTOPOE NEPEMELIEHNE NHCTPYMEHTA OTHOCUTEIBHO KOPITyCa ONPABKHU.

[TocTaBineHHble 3aauul yJOBIETBOPSIOTCS MPUMEHEHUEM MPUCHOCOOIEHUN TpEX
Pa3IMYHBIX CXEM — KECTKOM OMPAaBKH, YIIPYTOM ONPABKU U ABYX3BEHHOU OINPABKHU.

XKectkas ompaska (puc. 5.3) mpuMeHHMa TOJBKO MPH OTCYTCTBHHM OWEHHS, UYTO
BO3MOYKHO MPAKTUYECKU TMPHU BHITTIAKUBAHUM C OJAHOW yCTaHOBKH. OHAa COCTOUT U3
Kopnyca | u 3akpersieHHOTo B HeM BbIrmaxuparens 2. Kopmyc 3akperuieH B peslie-
nepkarene nojgooHo pesiy. O0macTb NpUMEHEHHUs )KECTKUX OMpaBOK - o0paboTka
0Cc000 TOYHBIX AeTaliel TPU OTCYTCTBUU OMEHUS.
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Pucynoxk 5.3. JKectkas onpaBka.

C nomol11pio yIpyrux onpaBoK MOKHO BECTH BBINIQXKUBAHUE MPU HEOOIBIIOM Ou-
€HUU MIOBEPXHOCTH (HECKOJIBKO JECATHIX OJIeH MIJLTUMETPA).

OT XeCTKUX OMPABOK WX OTIWYACT HAIUYUE YIPYTOro dJIEMEHTa B BUJE CIIUPAIIb-
HOU NpyXuHBI (pUC. 5.4) UK TUIACTUHYATON NPy UHBI (puUC. 5.5).

OrnpaBka Ha puc. 5.4 uMeeT NOANPY>KUHEHHBIN BBITJIAXKUBATEIb 2, KOTOPBIA MO-
KET MepeMellaThes Mo Hanpapisonien kopiycal. Bo3BpaTHo-nocTynarenbHoe mne-
peMenieHre co3aaeT OueHrne NOBEPXHOCTH AETaIM MOA00OHO SKCLUEHTPUKY. 3aTsHKKa




MPYKUHBI 3 ONpPENEIAECT yCUINE BBIIVIAKUBAHUA. J[JIs1 N3BMEHEHUS CWIIBI B 3aBUCH-
MOCTH OT TEXHHUUYECKHUX YCIOBUI 00OPaOOTKHU CIIYKUT PETYJIHPYIOIINUA BUHT 4.

Ilepemenienue BBIMIaXUBATENI BCIE 3a JACTAIbIO BBI3BIBACT U3MEHEHUE CHIIBI
BBIMIa)KUBaHUS. VI3MEeHEeHnEe CUIIbl 3aBUCUT OT BEJIMYMHBI OMEHUS U XapaKTEepUCTH-
KU (KECTKOCTH) MpYyXUHBI. [[03TOMY BEIMYMHY AOMYCTUMOrO OMEHUS OTpaHUYU-
BarOT. OHa He noJrkHa npeBbimarh 0,3 M.
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Pucynok 5.4. Yrpyras onpaBka co COUPaTIbHON NPYKUHOM.

OrnpaBka, moka3zaHHas Ha PUC. 5 oTan4yaeTcs: GopMoi yIpyroro 3JeMeHTa, KOTO-
PBIi UCIIOJIHEH B BUJE M30THYTOW IUIACTUHBI 2 3a04HO 1ienoe ¢ koprmycoMl. Takoii
yOpYrui 31eMeHT oOJajmaer 0oJiee >KeCTKOM XapaKTEPUCTUKON B CPaBHEHUH CO
CIIUpaJIbHOM MPYKUHOU, TOATOMY JOMyCKaeMoe OMEHUE OTPAaHUYUBAETCS 3/1€Ch BE-
auunHoi 0,1 MMm.

JloOUThCS YCTaHOBKM JeTalu B IICHTpAaX CTaHKa, HE TMPEBBIMIas OTMEYCHHBIX
pasMepoB, TpyaHO. [loaToMy yamie Bcero mpuxoAUTCS BECTU BBITJIA)KUBAHUE C O1-
HOW YCTaHOBKH.
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Pucynok 5.5. Pa3HOBUIHOCTH yIIPYTrOM OIPABKH.

I[BYXBBCHHBIC OIIpaBKH II03BOJIAIOT PE3KO CHU3UTDH TpC6OBaHI/ISI K TOYHOCTHU
YCTAHOBKH ACTAIN IICPCI BBITNIA)KUBAHHWCM, YTO 0COOEHHO Ba)KHO B YCIOBUAX PC-
MOHTHBIX CEJIbCKOXO03S1CTBEHHbBIX HO)Ipa3JICHeHI/II>’I. I[BYX?;BCHHBIC OIIpaBKKW HOaroT



BO3MO>KHOCTh BBITJI&XHBAThH JETAId MOCIE MPEAlIecTBYIOIeH 00paboTKH Ha CTaH-
Kax JpYyrux TpyIll, Hanpumep, NUIM(OBATbHBIX, YCTAHOBKONM MX HA OOBIYHBIA TO-
KapHbI CTAHOK, T.K. JOIyCKaeMoe OHWEHHE JETall COCTABIISIET YK€ HECKOJIBKO
MUJJIAMETPOB.

PucyHnok 5.6. JIByx3BeHHasi OlpaBKa JjIs BBITJIAXKWBAHUSA HAPYKHBIX MMOBEPXHO-
CTEN.

Opnna u3 Takux omnpaBok (puc. 5.6). COCTOUT U3 ABYX 3BEHBEB, IIAPHUPHO CBS-
3aHHBIX MEXIY co00ii: Kopmyca 1, KOTOpHI KpenuTcs B pe3lenepxaresne, i CKoObl
2 ¢ 3aKperyieHHBbIM Ha Hel BoiraxkupateneM 3 u ynopom 4. Ilpu pabote ckoba mo-
KET OTKJIOHATHCA BBEPX WM BHMU3 Ha IapHupe 5. BeaeacTBue 3Toro morioniaercs
3HAYUTENbHAsl YaCTh UCXOJAHOTO OMEHMs], a OCTABIIAsCA MEHBIIAs YaCTh BOCIIPUHU-
MaeTcsi Kak B OOBIYHOM yHpyroil ompaBKe MOJINPYKUHEHHBIM BBITJIAKHUBATEIIEM.
Cuny BBIVIQKMBAHMS YCTAHABIMBAIOT C IOMOINBIO PETyJIMPOBOYHOIO BHHTA U

MPY>KUHBI.
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Pucynok 5.7. JIByx3BeHHasi OINpaBKa JJisl BBIMJIQKUBAHUS BHYTPEHHUX IMOBEPXHO-
CTEN.

JIByX3B€HHasi OIpaBKa MO3BOJISET BHIITIAKUBATH MOBEPXHOCTU JIeTaneil ¢ 00Jb-
MM OTHOIIEHUEM JJIMHBI K TUaMeTpy Oyiaromapsi TOMy, 9TO MCKIFOYEHO OJHOCTO-
pOHHEE JeiiCTBHE MOTIEPEYHON CUITBI CO CTOPOHBI MHCTPYMEHTA Ha JIETab.

Jlpyrum JOCTOMHCTBOM JIByX3BEHHON ONPABKHU C IIAPHUPOM SIBISETCS BO3MOXK-
HOCTH HMICTIOJIb30BAHMsI €€ JJIsl BBITJIQKUBAHUS HE TOJBKO HAPYXHBIX, HO U BHYT-
pEHHUX NoBepXHOcTe (puc. 5.7).
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Pucynok 5.8. Ynpyras onpaska s BBITJTaKUBaHUS OTBEPCTUH.

[ToBblillIeHHAsT UHEPIIMOHHOCTh JIBYX3BEHHOM OINpPaBKU, KOTOpas MPOSBISETCS
IIpU MPEJETbHBIX JOMYCTUMBIX OMEHUSIX, OTPAHUUYMBAET BEPXHUU Tpeea 4acTOThI
BpaIleHUs JeTaiell U SBISETCS OTPUIIATEIIBHOM 0COOCHHOCTHIO ATOM CXEMBI.

Jlst BRITJTQXKMBAHUS OTBEPCTUN O0JbiIoN nimuHbI (10 300 MM) CITY>KHUT OTIpaBKa,
noka3zaHHas Ha puc. 5.8. MUHUMaNbHBIN pazMep AUAMETPA ONPEAENAETCS MONepey-
HbIM C€YEHHMEM IITAaHTH, HA KOTOPOM Pa3MENIAETCs BbITJIAKUBATENb.

TEXHOJIOT'US AJIMA3HOI'O BBITJIAXKUBAHUSA ABTOTPAKTOPHbBIX JIE-
TAJIEU

AJNMa3HO€ BBITVIAKUBAHUE SIBJISIETCSI OKOHYATENIbHBIM BHIOM 00paboTku. Ilocie
BBITJIXKUBAHUS TEPMOOOPa0OTKA HE IPOU3BOIUTCSL.

HyxHble pe3ynbTarhl MPU BBITTIAKUBAHUM MOTYT OBITH TOJTY4Y€HBI TOJIBKO MPH XO-
pOILIEM COCTOSIHUM MOBEPXHOCTU (OTCYTCTBUE 3aJUPOB, 3a00MH, CIEI0B KOPPO3UH U
1p.) ¥ BBICOKOM KJIacCe IIEPOXOBATOCTH (MCXOIHAS IIEPOXOBATOCTh CTATBHBIX IO-
BepxHocTel Ra < 1,2 mkm).

Jlnis mpo/iieHus CpoKa CIy>KObl aTMa3HOTO MHCTPYMEHTA COBEPIIEHHO HEOOXOM-
Ma TIIaTelbHas OYMCTKA JICTAIN OT CTPY)KKH U a0pa3WBHBIX YACTHUIL TIEPE BBITTIAKH-
BaHUEM.



PexxuM BBITTOXKMBaHWS HA3HAYACTCSA TakK, YTOOBI HY)KHOE KaueCTBO MOBEPXHOCTH
MOJIYYUTh 32 OJIUH MPOXO/.

OCHOBHBIMHU TTapaMETPaMU MPOIIECCA BhITTIAKUBAHUS SBIISIOTCSL:

a) BeTMYMHA paanyca cepbl UHCTpyMeHTa Ru;
0) BenmmunHa cuiibl Py;

B) mmojaya S;

T') OKpY>KHasi CKOPOCTb JIeTalu V;

1) 4acToTa BpAIllCHUS JETAIH N.

[Tpu BBIOOpE MapaMeTPOB HY>KHO UCXOJIUTh U3 YCIOBUS 0oOecreueHusl HaubobIlen
CTOMKOCTH aJIMa3HOTO MHCTPYMEHTA, T. €. MPUHUMATh B pacdyeT HauOOJBIIHI paanyc
chepsl uHCTpyMeHTa. Pagnyc chepsl Hapsy ¢ TBEpIOCThIO 00pabaThiBaeMoOi JeTanu
oTpeAeNnseT BETUUYUHY CUIIbl BBITTIQXKUBAHUS, KOTOPAs 10 YCIOBUSAM MPOYHOCTH ajiMa-
3a HE J0JIKHA MPEBOCXOaUTh 25...30 Krc.

BennuvHy cuiibl BBIMIQKUBAHUS MOKHO BBIUUCIUTH M OKOHYATEJIBHO MOJI00paTh
pamuyc chepsl o opmyne I'. U. Yekuna:

Py = HV (Ra*Ru )2+ o, kre
Dg+Ry
rae HV - tBepmocts o Bukkepcy, Kr/Mm?
Dd - nnametp oOpabaTeiBaeMOM €T, MM
Ru - panuyc cdepbl uHCTpyMEHTa, MM
o - OMIUPUYECKUN KO3 duLMeHT (a7 3akaieHHbix crtaneit pasen 0,013, ans Hezaka-
JIGHHBIX CTaJIed M IIBETHHIX cIu1aBoB — (0,08)

[Ipu BeIrMaxvBaHUU TOHKOCTEHHBIX AETANEH BEJIMYMHA JIOITy CKaeMOM
CHUJIbI BBINJIQKUBAHUS CHUKAETCS Ha MOPSAOK (110 2...3 Kre).

Benmnunna momaun Hasnagaetcs B mpenenax 0,02 ...0,08 mm/06. Manbie mogauu
CIOCOOCTBYIOT JOCTHKEHUIO JYYIIEro KayecTBa MOBEPXHOCTH, OJHAKO MPU ITOM
CHUKAETC MPOU3BOJAUTENBHOCTH Tpoliecca. BoiOOp mojgaun ciieayer npou3BOAUTH C
Y4€TOM 3TOTO 0OCTOSATEIbCTBA.

[ToBblillIeHNE MPOU3BOJUTEIBLHOCTH OOSI3bIBAECT Ha3HA4YaTh KaK MOYKHO OOJIBIIYIO
CKOpOCTh 00paboTku. OMBIT 3aBOJIOB, MPUMEHSIONINX BBITTAKWBAHUE, MOKA3hIBACT,
YTO MPUMEHSTh ckopocTH Bhimie 100...150 M/MUH. HeXenaTeabHO BO M30€KaHUE Tie-
perpesa anmMasa.

UYacToTa BpalleHusi I€TaIu Ha CTaHKE MOJ0UPAETCA IO MPUHATON CKOPOCTH 00pa-
OOTKH.

[Ipu BBIOOpE MapaMeTpoB MpoIlecca BHITJIAKUBAHUS MOKHO OPUEHTHUPOBATHCS HA
naHHble Ta0nuibl 3. Bo Bcex cilydasx LIEpOXOBaToOCTb 0OpaObOTAHHON MOBEPXHOCTH
CHMKaercs Ha 1...3 Kiracca YuCTOTBL



Kak nokazan onsIT SIlpocnaBckoro MOTOPHOTO 3aBOJa, PU MPABUIBHO BBIOPAHHBIX
napaMmeTpax IMpolecca BhIMIaKUBAHUS U3MEHEHUS pa3Mepa JeTalu rnocie oopadboTku
HE IPEBBIIIAET 5 MPOLIEHTOB JIOMyCKa Ha 3TOT pa3mep. [loaToMy B OOJBIIMHCTBE CIly-
YyaeB MPUITYCKa Ha BBIMJIAKUBAHHUE HE MTPEAYCMaTPUBACTCA.

[IpaBuiibHOCTH  BhIOOpAa MapaMeTPOB  Takke OOECHeurMBaeT  BBINOJIHEHHE
TEXHUYECKUX YCIIOBUW HAa KAYeCTBO MOBEPXHOCTH MPU MUHHMYME MATEPHAIbHBIX U
TPYIOBBIX 3aTpaT 3a CUET BBICOKOW IMPOU3BOAUTENBHOCTH U CTOMKOCTH BBITTIaXKUBaTE-
nel. YBETUYEHUI0 CTOMKOCTH aaMa3HOr0 MHCTPYMEHTA CHOCOOCTBYET NMPHUMEHEHHE
cMazbiBatole-oxaaxaaromien sxuakoctu (COX). Ocobenno Oosnbinoi r3dekt 3To aa-
€T NpPH HCIONIb30BaHUM cuHTeTHYeckux anmazoB turna ACIIK. Ilpu BeirmaxkuBaHuu
CTaNIbHBIX JeTanei yamie Bcero B kauectse COX ynmoTpebnsoT Macino UHIyCTpUaib-
Hoe M-20A, npu BhIIMaXMBAHUK JETANEN U3 LIBETHBIX METAILUIOB U CIUIABOB — KEPO-
CHH.

B Hacrosimiee BpeMs M3BECTEH OIBIT psAa MAIIMHOCTPOUTENBHBIX W PEMOHTHBIX
NPEANpPUATAN IO TPUMEHEHUIO BBITTIAKUBAHMS PA3IMYHBIX JIETAICH C UCIOIb30BAHU-
€M YHUBEPCAIHHOTO CTAHOYHOTO 00OpYJOBaHUS (Yallle BCETO TOKAPHO-BUHTOPE3HBIX
ctankoB Tumna 1K62) 6e3 7onomHUTENbHONU HaTadKu.

Ta6J'II/II_[a 53 - PGKOMGHI[YGMBIG IMapaMCTpPhI BBIITIAXKUBAHUA B 3aBUCHUMOCTHU OT TBCP-
JOCTH 1 HCXOI[HOﬁ MCPOXO0BATOCTU

Marepuan TBep- Paguyc | Ucxoansiii | Cuna BbI- | [Togaua S, | Cko-
JOCTh cepsl KJIacC 4YH- | TJIaXUBa- | MM/00 pocTh V,
HRC CTOThI TO- | HUS, M/MHH
BEPX-TU Py, krc
Cranu 3akaneH; 8 20...25
Hele U 1emeH; 50...65 1,3...2 9 15...20 0,02...0,4 |50...100
TUPOBAHHBIE 10 12...15
Cranu Tepmu- 7 12...15 0.03...0.0
yecku obpado- | 30...50 | 1,5...2 8 12...15 5 50...100
TaHHBIC 9 10...12
Cranu cobIpbie 5 12...15 0.03...0.0
u  yiayumes- | 20...25 [2...25 6 10...12 50...200
8
HbIC 7 8...10
[IBeTHBIE Me- 6 12...15
Talllbl M MX | oo 7 10...12
CILJIaBbI 300 2,5...3,5 |8 8...10 0,05...0,1 |50...20
9 8...10
10 6...8




ITOPAIOK BBIIIOJIHEHU A PABOTHI

1. I3yunTh CyIIHOCTh aIMAa3HOTO BBITJIAKUBAHUS, OOpaTHTh 0CO00C BHIMAHKE HA Xa-
paKTep KOMIUIEKCHOTO BO3ICHCTBUS 3TOM 00pabOTKH Ha pabouyr0 MOBEPXHOCTH JeTa-
JeH, B pe3yJIbTaTe 4ero 00ecreuynBaeTCs MOBBIIICHUE UX IKCILTyaTallAOHHBIX CBOMCTB.
2. VI3yuuTh THIBI aTMAa3HOTO WHCTPYMEHTA ISl BHITTAKWBAHUS, BBIITYCKAEMOTO TPO-
MBIIIIEHHOCTHI0. O3HAKOMUTHCS ¢ 000PYJ0OBaHUEM W WHCTPYMEHTOM LTSl 3aTOYKH U
JIOBOJKH BBITJI&XKUBATEIICH.

3. M3yunTh OCHOBHBIC KOHCTPYKIIMH JKECTKHX, YIPYTUX U JIBYX3BEHHBIX OMPABOK JIJIS
BBITJIKMBAHUS JICTAICH THIA «Bal», U «BTyJIKa». [Ipm 3TOM HEOOXOAMMO OOpaTUTH
0co0oe BHUMaHHE Ha BO3MOYXHOCTH HX MPAKTHYESCKOTO MPUMEHEHHS MPU Pa3TUIHBIX
ycnoBusix 00pabotku (xectkoct cuctembl CITU/L, Ouenust netaneii u T. ).

4. O3HAaKOMHUTHCS C HOMEHKIIATypOW aBTOTPAKTOPHBIX JieTajei, pPeKOMEHI0BaHHOMN
JUIs1 00pabOTKX aJIMa3HBIM BBITJIAKMBAHUEM B IEJISIX TMOBBIIICHUS UX IKCILTyaTallMOH-
HBIX CBOMCTB.

5. OcBOUTh MOPSJIOK Ha3HAYCHHS TEXHOJIOTUYECKUX IMMapaMeTPOB MPU aIMa3HOM BbI-
TI1KUBAHHUH.

6. M3yuuTh npaBmiia 1o TEXHUKE 0€30MACHOCTH MPU aIMa3HOM BBITJIAXKMBAHUU JI€Ta-
JIeH Ha TOKApHOM CTaHKE.

7. Y CcTaHOBUTH JIeTalb HA TOKAPHOM CTaHKE W 3aKpenuTh. [[poBepHUTh BeTHUMHY OHe-
HUS 00pabaTbiBaeéMOl IMOBEPXHOCTH, UCIIONB3YS CTOMKY ¢ MHIMKATOPOM YaCcOBOTO TH-
na. Beanunna Ouenust He noiikHa npeBbimath 0,2...0,3 MM.

8. 3aKkpenuTh ONMPaBKy C BBHINIAKUBATEIISIMH B pe3IieiepKaTelie TOKAPHOTO CTaHKa

9. O6paboTarh BHITTIAKUBAHUEM Pa00UYYI0 MOBEPXHOCTH neTanu. CHATH JeTanb, Ipo-
U3BECTH W3MEPCHHS TBEPJOCTH W IIEPOXOBATOCTH. JlaHHBIC M3MEPEHUN 3aHECTH B
tabnuily 10.4 u cinenats BEIBOBL

5. 3amanue CTyiIeHTy

5.1. Otpasuth B OTYETE OCHOBHBIE TEOPETUUECKUE TIOHATHS 00 YNMPOUYHEHHH AeTaiei Ma-
IIMHBI ATMa3HbIM BBINJIKUBAHUEM.

5.2. Onncare METOAMKY YIPOYHEHHS ETAICd MAIUMHBI &/IMA3HBIM BBIIAKWBAHUEM, JaTh
IPUHLMITHAIBHYIO CXEMY BBINVIAKMBAHUSA C YKa3aHUEM Ha HEW TEXHOJOTUYECKHUX dJie-
MEHTOB (HaIpaBJIeHUsI JEUCTBUS CUJIbI, MOAAYU CKOPOCTH U JIp.)

5.3. IlpuBecTH ACKM3 BBIITIAXKUBATENS, NMPUMEHAEMOIO IPU MPOBEICHUU OIBITOB C
yKa3aHUEM OCHOBHBIX €r0 pa3MepoOB.

5.4. IlpuBecTu 3CKU3 OMPABKU, UCHOJIb30BAaHHOW MPHU MPOBEACHUH OIBITOB, 3aIIOJIHUTh
TaOJUILy C pe3yJibTaTaMu U3MEPEHUM, ClIeNaTh BbIBOJIBI.

5.5 Cpenarte 3aKIII04EHHE O pe3ysIbTaTax YIPOUYHEHHUs AeTallel MalllMHbl aJIMa3HbIM BbI-
TJIAKUBAHUEM.



PGBYJIBTEITBI HSMGPGHI/Iﬁ IICTaJICﬁ ITOCJIC BBITJTIaXKMBAHH

Tabmuma 5.4

Ne HanmeHnoBanue Marepuan PexnMBbl BINIa’KUBaHUS TBeprocTh Kitace mepoxoBaToct
I JeTau JeTan P.H S, MM/00 n, 00/MHH 10 nocJje 10 rnocjue
00pa0OTKM | BBITVIAXMBAHUS | 0OpaOOTKM | BHITJIQ)KUBaHUS

BriBobI




KOHTpOJ'II)HI)Ie BOIIPOCHI:

1. B yem npeumyiiecTBa 00pabOTKH AeTanel Mmi1acTUIeCKuM 1e(pOpMUPOBAHUEM B
CpaBHEHHUU ¢ 00paOOTKOM pe3aHUEM.

2. Kakue u3meHeHs: MUKpOT€OMETPUU U CBOMCTB MOBEPXHOCTHOTO CJIOSI IPOUCXOJISAT
B pesysbTaTte 00padoTku aetaneit [T1)]. Kak oHu BIMSIOT HA KCIUTyaTallMOHHBIE
CBOWCTBA JETalEH.

3. Kako#i uHCTpyMeHT 1 000pyI0BaHNE, OCHACTKA HEOOXOUMBI JIJIsi OpraHu3aIiu 00-
pabOTKH aTMa3HBIM BBITJIAKUBAHUEM ?



JlaGopaTopHasi paGora Ne 6.
PeMOHT KOpIyCHBIX AeTajieH

1. Iens paboTHI.

1.1. 3akpenuTh TEOpETUUECKUE 3HAHUSA O TEXHOJOTMYECKOM MPOLECCE PEMOHTA KOpP-
MYCHBIX JieTajiel, B YaCTHOCTH, OJIOKOB LIWJIMHPOB JIBUTaTENEH.

1.2. M3y4nTh TEXHOIOTMYECKUI TPOLIECC PEMOHTA OJIOKOB IIWJIMHJIPOB JIBUTaTEIEH.
1.3. IIpuoOpecTtr HaBBIKM BBIMOJIHEHUSI OTAEIBHBIX OIEpaluii peMoHTa 0JIoKa Lu-
JIMHAPOB JABUTATEIIEH.

2. Ilops10K BBITIOJIHEHUS PAOOTHI.

2.1. VBy4uTh TEXHOJOTHUECKUN MpOIlECC PEeMOHTa OJIOKOB LIMJIUHAPOB JBUTATENEH
(ommucanue padboThl, 11.4)

2.2. OdopMuTh OTUET 1O padoTe.

3. Texunka 0€30ITaCHOCTH.

3.1. Ilpu BBITIOJIHEHHH J1a0OPATOPHOI PabOTHI CTYICHT JAOKCH PyKOBOIACTBOBATHCS
00IMMU TIpaBUIaMH 0€30TIaCHOCTH € IMIPUOOPaMH M IPUCTIOCOOICHUSMMU.

3.2. 3anpeniaercsl NOJb30BaThCS HEUCIIPABHBIM MHCTPYMEHTOM M IPHUCHOCOOJICHHUS-
MH.

3.3. CTyaeHT JOJIKEH BBITIOIHATH paboTy ¢ MpubopaMu M MPUCTIOCOOICHUSIMU TOJIb-
KO B MMPUCYTCTBUH TPEIIOAABATEIISI HUIH YI€OHOTO MacTepa.

4. Onucanue padoThI

PemonT MamuH siBisieTcsi 0OOBEKTUBHOW HEOOXOJAMMOCTBIO, KOTOpas 00yCIOBICHA
TEXHUYCCKUMH W DKOHOMHYECCKHUMH TMpuurHamu. OOIIee 4ucio AcTajield B COBpe-
MEHHBIX MAaIllMHAX COCTaBISAET THICSYM HaWMEHOBaHWU. OJHAKO, YHCIO JeTajeH,
JTUMUTUPYIOIIHUX WX CPOK CIIyKOBI /IO KalMTaIbHOTO PEMOHTa HE TPEBBIIIACT He-
CKOJIBKO JTECSITKOB HAMMEHOBAaHUH.

brokx nuIMHAPOB OTHOCHUTCS K KJIACCY KOPIYCHBIX JETANCH, OT MX TEXHHUECKOTO CO-
CTOSIHUSI BO MHOTOM 3aBHCHT HAJICKHOCTh COTIPSKEHHBIX C HUMU JIETaJIeH JBUTATEIIS.
B mporecce akcrutyaTarnuu 0JI0KM MOABEPrarOTCS XUMHUYECKOMY M TEIUIOBOMY BO3-
JCHCTBHUIO, MEXaHUUECKUM Harpy3kaM JHHAMHYECKOTO XapaKTepa, BUOpAIiH, BIHsI-
HUIO a0pa3uBHOM Cpeapl U T.J., IOATOMY HX pa3Mepbl, TEOMETPHs, CTPYKTypa MeTaj-
Ja, B3aMMHOE PAcCIOIOKEHHE OCEH M MOBEPXHOCTEW HAPYIIAETCsl, 9TO PE3KO yXY-
maet pabOTy ABHUTaTessi U CHMXKACT €r0 HKCIUTyaTallMOHHBIE KauecTBa, MPUBOJIUT K
NOTPEOHOCTH BOCCTAHOBJICHHUS €T0 NMePBOHAYAIIBHBIX XapaKTEPUCTHK.

Hapsiny ¢ monckoM mmyTell ¥ METO/IOB TOBBIICHUS HAJICKHOCTH, KOTOPBIC 3aKIabl-
BAIOTCS B KOHCTPYKITMIO MAIlTUH TIPH MPOCKTUPOBAHUH M BHEIPSIOTCS B cepe mpo-



W3BOJICTBA, HEOOXOMMO U3BICKMBATh ITYTH U METOJIBI JUISl PEIICHUS TOU K€ 3a7a4u B
chepe dKCIuTyaTaud ¥ peMoHTa. PEMOHT M BocCTaHOBJIEHHE JieTaleii MaliuH obec-
MEYMUBACT YKOHOMHUIO BHICOKOKAQUE€CTBEHHOT'O METaJlJIa, SJHEPTETUUECKUX U TPYIOBBIX
PECYypCOB, a TakKe palMOHAIBHOE HCIIOIB30BaHUE MPUPOTHBIX PECYPCOB U OXpPaHY
OKPYKaroIIEH CPEIbI.

OcHogHble 0ehexmbl 0710K08 YUTUHOPOS.

B 6nokax pa3HbIX MOjIeNiei aBTOTPAKTOPHBIX JBUTATENICH BCTPEUAOTCS MPAKTHUYECKU
oaHoTunHbIe AedekThl. Paznuune Bblpaxaercs B KOI(P(GUIIMEHTE MOBTOPSIEMOCTH
nedeKTOB U pa3HOM CTENEHH U3HOCA OJJHOMMEHHBIX pab0YuX MOBEPXHOCTEH. AHAIU3
nedeKToB 0JI0KOB pa3HBIX MOMU(DHUKAIIMN ABUTATENEH TTOKA3hIBAET, YTO MO XapaKTe-
Py TOBPEXKACHUN U MECTY WX PACIOJIOKEHUS Je(PEKThl MOTYT OBITh CTPYIIAPOBAHBI
B HECKOJIBKO THIIOBBIX TPYIIIL.

OcHOBHBIE BO3MOHBIE JIe(DEeKThI, MpUCyIIHe OJOKaM aBTOTPAKTOPHBIX ABUTaTeNen
BCEX MOJIEeNIe MOXKHO MPEICTABUTH B CIIEYIONIEM Nopsiake (pUcyHok 9.1):

1) tpemunsl, mpodouHsl (1);

2) OTKJIOHEHHE OT COOCHOCTH MOBEPXHOCTEH KOPEHHBIX omop (4) u omnop pacrpee-
auTenbHoro Baia (3);

3) OTKJIOHEHHE OT TUIOCKOCTHOCTH MOBEPXHOCTH pazbeMa C TOJ0BKOM Onoka (18) u
3a00MHBI, HEPOBHOCTH Ha MPUBAIOYHBIX IJIOCKOCTAX pazbeMa MY(ThI CLUEIUICHUS U
MEeXaHU3Ma razopacnpe/ieyeHus;

4) U3HOC: OTBEPCTUM MO BKJIAJBIIINA KOPEHHBIX ONOp (8) U omop pacnpeaenuTeb-
Horo Baja(10); -BHYTpEHHUX  TOBEPXHOCTEH  NPOMEXKYTOYHBIX  BTYJOK  TOJ
melku pacnpensana (11); -nanplia IpoMeKyTOYHOTO 3yOUaToro Kojieca MoJi BTYJIKY
(2); -TOpUEBBIX MOBEPXHOCTEH MOJ MOJYKOJIbIIA HAa KpbINIKax U B Onokax (6); -
oTBepcTuil oA tonkatenu (16); -nmocagoyHoOro mosicka mojA ruiab3y umiauHapa (12,
13);

5) HEMIOCKOCTHOCTh TOPIIOB MO OypThI THIIb3, 3a00MHBI, 3ayCeHUITBI (14);

6) ocnabnenue nocaaku mtudros B 610Ke (7, 9);

7) moBpexaeHue pe3b0oBbIX coenunennii (15, 17);

8) KaBUTAIlMOHHBIA M3HOC W HAKUIIb Ha CTEHKaX OJO0Ka, B3aMMOJCHCTBYIOIIHUX C
OXJIQXKTAIOIICH JKUJIKOCTBIO.

Pemonm 610kKo06.

TexHonornyeckass MocjiaeA0BaTeIbHOCTh PEMOHTa OJIOKOB: OYMCTKA, AcdeKTaius,
pasienka v 3aBapka TpeniuH; 00padoTKa yCTaHOBOYHOM TUIOCKOCTH U OTBEPCTUH (HA
mI0CKONUIMGOBATBHOM, (DpE3EepHOM WUIIM CBEPIMIBLHOM CTaHKe); oOpaboTka mpuBa-
JIOUHBIX TUIOCKOCTEH ((pe3epHbIii CTaHOK), 00pabOoTKa Ha pagualbHO - PACTOYHOM



CTaHKe (pacToyka W THJIb30BaHHE), CliecapHble paOOThI, MeXxaHH4YecKas oOpaboTka
TOYHBIX BHYTPEHHUX TTOBEPXHOCTEH (XOHMHTOBaJIbHBIN CTAHOK).

Cnenudurka BOCCTaHOBIICHHUSI OJIOKOB CBsi3aHA TJIaBHBIM 00pa3oM C TEXHOJOTHYe-
CKHUMH CBOWCTBaMH MaTepHajia, U3 KOTOPOTO OHU M3TOTABIWBAIOTCS. BOJIBIIMHCTBO
0JIOKOB M3roTaBiMBaioT u3: ceporo uyryna CH-18-36 (3uJl-130), CU15-32, CU21-
40, CY24-44; cnennalibHOTO JIETMPOBAHHOTO 4yryHa (SIM?3);anroMuUHHEBOTO CIiiaBa
AJl - 4 3M3).

B nporiecce peMoHTa KpPBIIIKA KOPEHHBIX MOIITUITHIKOB, a TAKKE KapTephl CleTie-
HUS ¢ OJIOKaMH HE Pa3yKOMILIEKTOBBIBAIOTCS.
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Pucynok 9.1 — Cxema pacroyioKeHHs: OCHOBHBIX Jie(pekToB Oj10Ka (TIO3UIMH yKa-
3aHBI B TEKCTE)

PeMOHT TpeluuH U NpoOOuH.

Tpemunbl, Kak ¥ TMPOOOUHBI, SBISIOTCS OPAaKOBOYHBIMHU MPU3HAKAMU, OJTHAKO
€CJI OHW HE PACIOJIararoTcsl B BRICOKOHATPYKEHHBIX MeCTax OJI0Ka, TOMyCKaeTcs
yCTpaHeHUe MPOOOUH MOCTAHOBKOM 3aIliaT, a TPEIIUH - CBAPKOM, 3a/IeTTKOH CUHTE-
TUYECKUMH MaTepraiaMy WIH CIIECAPHO-MEXaHHYECKUM CII0COO0M.

[lepen cBapkoil KOHIbI TPEIIUHBI 3aCBEPJIMBAIOT CBEPJIOM JMAMETPOM SMM U
3aTeM Pa3eNbIBAIOT €€ MPU MOMOITY MITH(OBATHFHOTO KPyTa, YCTAHOBICHHOTO HA
MTHEBMATHYECKOW WU DJEKTpUIEeCKoi nutudoBanpHOM, ox yrimoMm 90... 120° Ha
2/3 TONIIMHBI CTEHKH.

[Ipu peMOHTEe TpEIIMH Ha YYT'YHHBIX OJOKaX MPUMEHSIOT JIBa OCHOBHBIX METOJIa

CBapK{ - XOJIOJHBIM W Topsduuii (C MpeaBAPUTEIBHBIM TOJOTPEBOM). XOJIOIHAS
CBapKa BBINONHACTCA 0€3 MNpeABapUTEIBHOTO TOJOTPEBa JICTAIH  CIEAyI0-
IIIUMH CIIOCOOaMHU:

1) ceapra camozawumnou nposonoxkou [IAHI— 11, ITAHY— 12.



CBapka BefeTCsl OTKPBITOM Tyrod, 0e3 MOMOJHUTEIBLHON 3alllUThl Fa30M WU
¢rocoM. 3aBapuBaTh TPEIIMHY HAUYMHAIOT OT €€ KOHLIOB U NPOAOJDKAIOT K cepe-
quHe ydacTtka. CBapKy BeIyT Ha IOCTOSHHOM TOKE IPSIMOU IMOJSPHOCTU IIPU
1=100 - 140A wn Hanpspxkennun U=14.. 18B. Ins1 MmexaHU3UpOBAHHOM CBAapKH IPH-
MEHSIFOT MaJIble IUJIAHTOBBIE MONyaBTOMATBIA-547, A-547Y, A-285, cepun TIIAT
(ITAT - 301 -1) u apyrue B komiuiekte ¢ Beimpamutensmu BC - 200, BC - 300.

2) eazoesas ceéapxa.

CBapka MpOBOJIUTCS AlIETWICHO - KUCIOPOAHBIM INIAMEHEM C MPUMEHEHUEM Uy-
IYHHBIX TIpyTKOB Mapku b (S13,6 - 4,8%) vnau [143, HUYH1, [TYH2 u duatoca. B ka-
yecTBe ¢uitoca npuMmensercs Texuuueckas oypa (Na2 B4Cb) wiu cmecs 20% Oypsl u
80%o0 60pHo# kucioThl (H3BO3). ®mroc yiydinaeT yciaoBUs TPOBEACHUS CBAPKU-
naiiky, MpeoTBpallaeT OKHCIEHHE, CIOCOOCTBYET JyulleMy CILJIaBICHHIO Mate-
pHUaJIoB.

3) 2n1ekmpody208as c8apKa NOCMOAHHLIM MOKOM 00pAMHOU NOJAPHOCMU 8 Cpeode
apeona npoegoaokou MHKKT (Ouamempom 1,2 mm) na nonyasmomame A — 547 P,

4) pyunas s1ekmpo0y208as c8apKa:
a) anektponamu [TAHY - 2;
0) MeaHO-HUKeIeBbIMU ekTpogamu MHY - 1;
B) MEAHBIMU 3ieKkTpoaamMu Mapku O3Y - 1;

r) anekrponamu Y - 3, [IU - 4 (matepuan crepxusa CB - 08, CB - 08A;
MpUMEHSAETCS JUIsl 3aBapKyd TPEIIMH 0e3 TMOClIenyromed MeXaHuueCKOu
00paboTKM);

1) CTaJIbHBIMU 3JIEKTPOJAAaMH METOAOM OTXKHUIarolIUX BadukoB. CBapky Be-
ayT

AJIEKTPOJIOM U3 Majoyriepoauctou cranu ( D-34, 3-42). Ilocne HamaBKku
NEPBOTO CBApOYHOIO BajuKa JUIMHOW 35-50 MM cpa3y ke HaIUIaBIISIIOT Ha
HEro BTOPOM, oTKUrarouinii Baauk. HegocraTku cnoco0a - BRICOKHE TPYIO-
€MKOCTb Mpoliecca U KBaTu(uKalus CBapIlIyKa.

[Ipu ropsueM MeTone CBapKH OJIOK MPEIBApUTEIHLHO HArpeBalOT B CICIHAIIb-
HBIX MeYax, FOpHaxX WK MNPy MOMOUIM UHAYKIIMOHHOTO Harpesa /10 TeMIieparTy-
po1 600...700°C. lanee cBapka MOKET BBITIOJIHATHCS CIIEIYIONUMHI CIIOCOO0AMMU:

1) ra3oBas cBapka alETHJIEHO-KUCIOPOJIHBIM IJIaMeHeM ¢ (mrocoMm. Mcnomns-
3YIOT
qyryHHbIe TIpyTKH Mapok A (Si3,0 - 3,5%) u b, cranbpHyo cBapo4HYIO
npoBoJioky CB - 0,8, CB - 08 A. B xauectBe (htoca mpuMeHsieTcs: Oypa win
JIPYTHUE COCTaBbI HA €€ OCHOBE.

2) syeKTpoayroBas cBapka anexkrpogamu OMUY - 1.



Caapka BeJIeTCSl Ha IEPEMEHHOM WJTH TTOCTOSTHHOM TOKE 0OpaTHOM MOJISIPHOCTH
KOPOTKUMH Banukamu (25 - 30mm) Oe3 mepephIBOB C TEM UYTOOBI METalll CBapOy-
HOM BaHHBI BCE BPeMs OBbUT B PACIJIaBICHHOM COCTOSTHUH.

[ToaroToBka K cBapke TpelIMH Ha OJOKax W3 ATIOMUHHEBBIX CIUIABOB JOJIKHA
MPOBOJIUTHCS HE OoJiee yeM 3a 2-3 yaca J10 mpolecca CBapKHu.

OcHOBHBIE CITOCOOBI CBAPKH OJIOKOB M3 ATFOMUHHEBBIX CILIABOB CIICTYIOIIHE:
1) apeonno-oyeoeas ceapka.

Jlnst cBapKu HMCIOJIB3YIOT BOJIb(PpaMoBbiii dnmekTpon BJI-10 muamerpom
1...5 MM, KOTOpO#1 3aTauMBalOT B BUJI€ KapaHjaimia. CBapKy MPOBOMAST CIEIU-
anpHbIMU ycTaHoBkamu YII' - 301, YAI' - 501, YIAP - 500. [Ipucagouasim
MaTepHaJIoM MOKET ObITh MPOBOJIOKA U3 TOTO K€ CIJIaBa, YTO U OCHOBHOM Ma-
tepuan win npososioka AKS (Si- 5%). Pexxum cBapku: npu TONIIMHE CTEHKU
4...6 MM -guamerp TmpyTka paBeH dnp= 3..4 MM, cwia toka 1=150 - 270 A,
Hanpsokeane U= 18...20 B, pacxon aprona Q=7...10 in/MuH, 1uaMeTp 3JIEKTpoaa
d;=3...4 MM; nipu ToJMHE CTeHKU 10 MM COOTBETCTBEHHO - dnp= 4...5 MM, I=
280 -320A, Q=1I-12 n/mun, d3— Smm.

2) easoeas ceapka:
a) ra3oBas CBapKa ¢ UCMOJIb30BaHUEM (piroca.

®umrocel Mapok AD-4A, AH-4A u npyrue, copepaniiue XJI0pucTbie u (ro-
PUCTBIE COJIM JIUTHS, HATPUS, Kallns, IpeIHa3HAYEeHbI JJI1 PACTBOPEHUS U y/a-
JIeHUsl TyToIuiaBKkoW okcuaHou twieHku (AlO3). CBapky BemyT aleTHJICHO —
KHCJIOPOJHBIM IUIAMEHEM, NPEIBAPUTEIBHO 3a4YMCTUB MECTO CBAapKH M HAarpeB
ero 110 250-350°C, HacbmaioT Quroc Ha KpOMKHU TpeIuHbl. DIIOCHI 1711 CBAPKU
QIIFOMUHUEBBIX CILUIABOB CHJIBHO PAa3bEAal0T METall, TO3TOMY, 3aBEPIIUB CBAP-
Ky, OCTaTKH (paroca yAassiioT, MPOMBIBAIOT IIOB rOpsiuei BOJOW M 3aUUIIAIOT
CTAJILHOU IIETKOM.

0) razoBas cBapka 6e3 (hIr0COB.

Mecto cBapku MpeABApUTENIBbHO MOJOTPEBAIOT A0 Temmeparypsl 250 -
300°C m ykIaabIBalOT BO3JE TPEUIMHBI KyCOYKH NPHCAJOYHOTO Marepuaia
(mpoBonioka CB-AKS, Ce-AMII, CB-AK10 u np.), 3aTeM pacIiuiaBisiOT 30HY
CBapKM U YJISIOT OKCHUJIHYIO TUICHKY C IOBEPXHOCTH CBAapOYHOW BaHHBI
CTaJIbHBIM KpIOYKoM. Jlaiee BBOJSIT B pacIuiaB KyCOUYEK MOJIOTPETOro mpuca-
JIOYHOTO MaTepuaia, MepeMEIINBAOT KPIOYKOM €ro 0 CIUIABJIEHUS C OCHOB-
HbIM MaTepuaioM. [Ipu naHHOM criocoOe mpeaBapuTeNbHO TPEIIMHY HE pasfie-
JIBIBAIOT.

3) anexkmpooyzoseasn ceapka

a) cBapky anektpoaamMu O3A - 2 (mns cunymunoB AJI-2, AJl -4, AJI-11)
MPOBOJAT KOPOTKOM Iyroil mpum oOpaTHOW MOJISIPHOCTH M3 pacueTa He Ooliee



40A Ha 1 MM muametpa 37eKTpoaa co ckopocThio 0,4...0,6 M/MUH 1 HampsxKe-
Hun U=60...70B. Mecto cBapku npeasaputelibHO HarpeBaroT 10 250-300°C;

0) 3JeKTPOIyroBasi CBapka yroJbHbIM 3JIEKTPOJOM. B KauecTBe 371eKTpoaoB
UCIIOJB3YIOT TrpaduTOBBIE W YroyibHbie crepxHu amuHou 200...700 MM u
muamerpoM 10... 18 mm. Ilpu momomu npucanounoro npytka (CB -AKS)
BBOJSIT B CBAPOYHYIO BaHHY (iitoc (AD-4A) u ynaisoT U3 Hee NUIAK U OK-
cunpl. Jleranu niepen cBapkoit mogorpenaroT 10 250-350°C. Bo Bpems cBap-
KM DJICKTPO/I MePEMEILAIOT JIMHEHHO, 0€3 ONEepPEUHBIX KOJIeOaHUM.

PemonT TPE€IIUH MOJMMEPHBIMHA MaTEpHAJIaMHU.

[ToaroroBka 3MOKCUAHON KOMIIO3UILIMU: PA30TPEBAIOT Tapy C AMOKCUIHOM CMO-
aou DJI-16 B Tepmomkady WM €MKOCTH C ropsidyedl BOJON 10 TEeMIIepaTyphl
60...80°C 1 HaAMOJHSIOT BAaHHOYKY HEOOXOJMMBIM KOJIHUYECTBOM CMOJBI. J[0OaB-
JSI0T Topumio 1uiactudukaropa (AuOyTHII(TANIAT), TIIATEIBHO TEpEMEITuBas
cMech B TeueHue 5...8 MuH. [laee BBOJSAT HAIMOITHUTENL (PKENE3HBINW, aTlOMUHE-
BBI, UyTYHHBIA MOPOIIKH, LIEMEHT, rpaduT U Ap.) U nepememuBaoT .. 10 MuH.
[IpUroTOBIEHHBII COCTAaB MOKHO XPaHUTh JJIUTEIbHOE Bpems. HemocpeacTBeHHO
nepes ero MPUMEHEHUEM BIMBAIOT OTBEPAUTEIND (MTOJIUATUICHIIONUAMUH) U TIepe-
MEIIIUBAIOT B TEUEHHE 5 MHHYT, MOCJE YEero 3MOKCUJIHAS KOMITO3UIIUS JOJIKHA
OBITH HCIIONB30BaHa B TeueHue 20.. .25 MuH.

PeMOHTHPYIOT TpemMHBI YyTYHHBIX OJIOKOB COCTaBOM b, a M3 aTtOMHUHHUEBBIX
CIJIaBOB - cocTaBoM A (Ttabnuma 9.1).

Tabmuma 9.1 - CoctaBbl SITOKCHUIHBIX KOMITO3ZULIMI

KommoHeHTHI 110 Macce, T.
Co- Cwmo MiacTadua- Hanonuurens OTtBepau-
O]1- HBIN I10-
16 ¢rmnar) Bas Imy/ipa (monuaTH-
POIIIOK
JIeH -
A 10 15 25 — 10
b 10 15 — 160 10

Tpewmmnssl 1uHONM 10 20 MM 3aJ€NbIBAOT TAaK: HA KOHLAX TPELIMHBI CBEPIIAT
oTrBepcTUs quameTpom 2,5..3,0 MM; o Bcell JUIMHE CHUMAIOT (acKy MOJ yIJIOM
60.. .70°C na rmyo6uny 1,0.. .3,0 MM. 3auyuIiarOT MOBEPXHOCTh HA PACCTOSHUU
40...50 MM OT TpelUHBI O METAUIMYECKOro OJiecka U 00€3)KUPUBAIOT allETOHOM.
[locne npocymmBanus B TeyeHue 8... 10 MUH MOBEPXHOCTh MOBTOPHO O0E3KUPU-
BatOT M cymar. [IepBbiil CI0M 3MOKCUIHOTO COCTAaBa HAHOCAT IIIATEIEM WIH KH-
CTBIO C YCUJIUEM JUIsl 0OecTiedeHHs] HeOOX0JUMON KOHTAaKTHON MPOYHOCTH MEXKIY



METAJVIOM U 3MOKCUAHOW KOMMO3UIMEN. Jlalee 3aJIMBalOT COCTaB B TPEUIMHY JI0
MOJIHOTO ee 3amnoJyiHeHus. Ha Tpemunbl jpiuHOM Oosee 20 MM JIOMOJHUTEIHHO
YKJIQ/IBIBAET HAKIIAJKU W3 CTEKJIOTKAHU, U MPHUKATHIBAIOT UX POJIMKOM, TPEIIUHBI
nuHOM Oosee 150 MM yKpeIUISIOT METAINIMYECKOM MJIaCTUHOM TOJMIIUHOU 1,5 MM
Ha BUHTax M8 u M10.

CJleCdeO -MexXaHuyecKue cnocoonl pemonma mpeuiun,

1) HItudroBanue. Tpemuny iuHONM MeHee 50 MM 3a/1eTbIBAIOT PE3bOOBBHIMU
mrtudramMu U3 Meau wim OpoH3bl AuaMerpoM 0 8MM B onpeeIeHHOM HOpSAKe
(pucynox  9.2). TIlocne  ycTaHOBKM  IITU(MTHI  pacyEKaHWBAIOT,  a
OTPEMOHTHUPOBAHHYIO IOBEPXHOCTh MASIOT.

2) 3agenka QUIypHbIMU BCTaBKaMH. TE€XHOJIOTUS pEMOHTa BKJIIOYAET CBEpJie-
HUE M0 KOHAYKTOPY B JETAIM CHELUUATBHOIO I1a3a U 3alpEeCCOBKY B HETO 3a-
paHee U3TOTOBJICHHOW (PUTYPHOU BCTaBKH (CTSATUBAIOIICH M YIUIOTHSIOIICH ),
MOKPBITON 3MOKCUAHBIM COCTaBOM (PUCYHOK 9.3).

3) [ocraHoBka 3amiar. 3amiary u3 aucTtoBoi ctanu 20 (Meau, JIaTyHH) TOJIIU-
HoM 1,5...2,0 MM KpensiT BUHTaMU WJIM 3akjienkamu (Ha paccrosHuu 10... 15
MM OTHOCHUTEIBHO JIPYT Jpyra) Tak, 4ToObl OHA MEpPEKphIBaia Kpasi mpoOou-
Hbl WK TpemuHbl Ha 15...20 mM. [lox 3ammary craBAT mpOKIAIKy U3 CTEK-
JIOTKaHU ¥ IPOMA3bIBAIOT €€ TE€PMETHKOM.

S———,
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Pucynok 9.2 — PeMOHT TpeniuH mruToBaHrEM

HckaxxeHue MaKporeoMeTpud U HECOOCHOCTH NMOBEPXHOCTel KOpeH-
HBIX OIIOP YCTPAHSAIOT CJIeYIOLIUMHU CIIOCO0aMu:

1) Xonuneosanue. TlpuMeHsieTcst mpu OJJHOCTOPOHHEM H3HOCE KOPEHHBIX OIOP
(e 6omee 0,02...0,03 MM) 1 B cllydae, KOT/1a HEOOXOIUMO YCTPAHHUTh 3aHHU-
JKeHHE pa3mepa (OBaAILHOCTH) B pe3yibTare aedopMaiiuu.

2) @pezeposanue npusanoynsix(TOPLEBBIX) MOBEPXHOCTEN KPBIIIEK KOPEHHBIX
noamunuukoB. Ha cranke 6M 1211 npeaBaputensHo Gpe3epyroT MOBEPXHO-
CTH KPBILIKH O TallKu (10 BBIBEICHUSI CIIEIOB U3HOCA) U IIOCKOCTh Pa3b-
emMa Kpbikd Ha ryouny 0,3...0,4 MM, yrmyOnsitoT pa3mep masa Mo YCUK
BKJIQJIBITIIA.
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l-TpemyHa; 2 — cTAruBaonmye (pUrypHsle BCTaBKH; 3- YIUIOTHSOMME HUrypHbie
BCTaBKH.

Pucynoxk 9.3 — PeMoHT TpeniuH GpurypHbIMU BCTaBKaMHU

3aTeM KpBIIIKK YCTaHABIMBAIOT HA CBOU MECTA, 3aTATUBAIOT C TPEOYEeMbIM
YCWJIMEM M PAacTayuBalOT KOPEHHbIE OTIOPHI Ha ABYXIIMUHACILHOM PacToy-
HoM ctanke moaenu OP(OP - 14557 mns [ - 240 u ux moaudukanuii, OP —
14553 - g CMJL - 62, OP - 14560 mis A - 41) wim oJHOMIIUHACIEHOM
cranke moaemu PJI (PASOM3 nns YM3 - 421). Pactouky BeayT co cmelie-
HUEM OCH MIMHUHES (OOpPIITAaHTH) HA BEIMYMHY, PABHYIO IMOJOBUHE ITyOu-
HBI ppe3epoBanus kpeimek (0,15...0,2 mm). Pexxum pacraunBanus: dyacTtoTa
BpamieHus wnuuaens (oopmranru) - 350 mun ", nogava - 0,04 mm/00, 11e-
poxXoBaTocTh 00pabOTaHHBIX OTBEPCTUH Ra= 22 MKM.

[Tocne 06pabOTKH KOHTPOJUPYIOT pa3Mephbl: MEXIY IUIOCKOCThIO OJI0Ka,
MPUIETAIONIEH K TOJIOBKE M OCBhIO THE3M; MEXKIY OCSIMHU KOJICHBaja M pac-
npenBaia. BoccranoBnenne GopMbl U pa3Mepa OTBEPCTUSI pacTauvBaHUEM
HamOoJIee MPEANIOYTUTEIIHHO, TOCKOIBKY OJIOKH MPU 3TOM HE TOJIBEPraroTCs
TEPMUYECKUM BO3JICHCTBUSIM.

3) Dnoxcuonvie komnozuyuu. HaHOCIT SMOKCUIHBIA COCTaB Ha THe3/a (B Kade-
CTBE
HAMOJTHUTENS WCTOJB3YIOT TOPOIIKH, XOPOIIO MPOBOMASIINE TEIUIO),
YKIIaJbIBAIOT OMPAaBKy, 3aTSATHBAIOT KPBIMKH. [lociae BBICHIXaHHS COCTaBa
CHUMAIOT OTPABKY W pacTauyMBaIOT THE3/1a 110 HOMUHAILHBIN pa3Mep.

4) Pemonmuvie pazmepvl eHe30 U BKIAObLUEU, VBEIUUEHHbIX NO HAPYICHOMY
ouamempy;

5) Jlononnumenvuas pemonmuas oemanv (/[[P/]). I'He310 pacTaunBaeTCsl MO
YBEIUYCHHBIA pa3Mep, YCTAHABIMBAIOTCS CTAJIbHBIE MOJYKOJbIA, KOTOPHIE
(bUKCUPYIOTCSI Ha THE3/IE M KPBIITKE KOHTAKTHOW MPUBAPKOM, BUHTAMU WU
KJIeEM.

6) Dnexmpoaumudeckoe Hamupanue, nauka 6abOUMoMm, Han1a8Kka OPOH30U UIU



JIAMYHbI0 C TIOCHEAYIONIEN pACTOYKOM MO HOMUHAJIbHBIN pa3Mep.

[Tpu kaxxgoM croco0e BOCCTAaHOBJIEHUS! KOPEHHBIX ONOP B 3aKIFOUEHUU CIIETY-
eT 00s13aTeNIbHO MPOBEPUTH NMPABUIBHOCTD MOJIOXKEHUS JeTaneil, KOTOPbIE KPersT-
Csl Ha 3aJlHEW M MepeHel MIOCKOCTIX OJoKa (KOKyX MaxOBHKa, KapTep CLEIlie-
HUS, KpPBIIIKa IIECTEPEH paclpeieleHus), OTHOCUTEIIbHO HOBOM OCH THE3[ U MpH
HEO0OXOIUMOCTH MPOBECTHU LICHTPUPOBAHKUE ATUX JeTalIel Ha OJOKe.

OTKJ/IOHEeHHEe OT MJIOCKOCTHOCTH MOBEPXHOCTEN OJIOKa HMWIMHAPOB MPOBEPS-
I0T KOHTPOJIBLHOM JIUHENKON co urynom. Jlomyckaemass HanOobIIas BeTUYMHA He-
miockoctHocTH 0,05 - 0,1 MM, ripu GOJIBIIUX 3HAYEHUSX TTPOBOASIT MEXaHUUECKYIO
00paboTKy ((hpe3epoBaHre WIH MIIOCKOE NUTM(GOBAHNE) 10 YCTpaHEHUs JedeKTa.

N3Hoc BHyTpeHHel pado4eil MOBEPXHOCTH HUJIMHAPOB 0JI0KA YCTPAHSIOT:

1) pacraunBaHre U XOHMHTOBAHKE 1101 PEMOHTHBIN pa3Mep;

2) 3alpeccoBKa CyXOU r'MIIb3bl.

[MunuHapel ON0KA MOCIEIHEr0 PEMOHTHOTO pa3Mepa pacTadyrBarOT, 3aIPECcCo-
BBIBAIOT TMJIb3Y (M3 TUTAHO-MEAUCTOrO WM MAapraHIOBUCTOIO YyT'yHa), pacTadu-
BalOT U XOHMHTYIOT TWJIb3Y MOJ HOMHUHAJILHBII pa3Mep.

M3H0C nmoBepxHOCTEH OTBEPCTHIl MO TOJIKATENHM, BTYJIKH paclpeneIuTe/b-
HOI'0 BaJIa U NaJieil, IPOMEeKYTOYHOM IIeCTePHN YCTPAHSIOT:

1) PacTaunBanueM moj peMOHTHBIN pa3mep.

['He3na mox BTYJIKH M BTYJIKU IOCJIE 3alPEeCCOBKU B OJOK pacTaunBaroT (pas3Bep-
THIBAIOT) MPHU MOMOILIU MPUCHOCOOIEHUS, 00ECIEYNBAIOIIETO0 COXPAHEHUE PACCTOs-
HUI MEXJy OCAIMH OTBEPCTHUH MOJ KOPEHHBIE ONOPHI, BTYJIOK paclpeaBaia 1 najabla
MPOMEKYTOYHOM miecTepHu. 2) PacTouka, 3ampeccoBKa BTYJIOK C YBEJIMYEHHBIM
HapyXHbIM auaMmeTpoM. [locie 3anmpeccoBKM BTYJIKH pa3BEPTHIBAIOT 10 HOMHUHAJb-
HOT'O pazMepa.

BoccranoBiienne pe3b00BbIX COCIUHEHUM:
-IIPOTOHKA Pe3b0bl HHCTPYMEHTOM HOMHHAIBHOTO pa3Mepa (Ipu  CphIBE

pe3b0bl MEHee 2-X HHUTOK); -pacTauyMBaHWE M Hape3aHWe pe3bObl yBEITHMUYEHHOTO
pasMepa; -CBepJeHHE W Hape3aHUEe OTBEPCTH B HOBOM MECTE; -yCTaHOBKA BBEPTHI-
et (pe3pOOBBIX MPOOOK) U PEe3bOOBBIX CIHPATHHBIX

BCTABOK; -3aBapKa HAPE3HOM 4acTU W Hape3aHHe HOBOU pe3bObl -3aJI0M IIMUIBKU
Wi 6onTa ycrpaHsercs 3ameHoil. OOJ0MOK BBIBEPTHIBAIOT HIMMIbKOBEpTOM. [Ipu
HEBO3MOXXHOCTH IPUMEHEHUs IINMWIBKOBEPTAa 3aJl0M BBICBEPJIMBAETCA CBEPIOM
muamerpom 02/3 pasmepa pe3bObl, 3a0MBalOT TPEXTPAHHBINA CTATBHON 3KCTPAKTOP U
BBIBOPAUMBAIOT €T0 KIIFOUOM BMECTE C 3aJIOMOM.



N3HoC TOpuEBBIX MOBEPXHOCTEH MO/ MOJMYKOJIbIA U OOKOBBIX MMOBEPXHOCTEM
KPBILIEK KOPEHHBIX OIIOP BOCCTAHABJIMBAKOT JJICKTPOIUTAUYECKUMU ITOKPBITUSAMHU
(>keye3HEHuUe).

H3Hoc MHoCaa09YHBbIX MECT 110 HUKHUH MOSICOK I'HJIb3bI YCTPAHAIOT:

- NPOTOYKA JOIOJHUTEIBHON KaHABKHU 101 YIUIOTHUTEIBHOE KOJIBLIO HA
paguanbHO - CBEPJIWIBHOM CTaHKE (MpU MIyOMHE KaBHTALIMOHHBIX
pakoBHH He Ooiee 1,5 MMm);

- pacTayuMBaHUE IIOSICKA JUIS 3AIPECCOBKM BTYJKHU C 3apaHee U3rOTOB-
JICHHOW KaHAaBKOW O YIUIOTHUTEIBHOE KOJIBLIO.

PeMOHT TOpuUEBBIX MOBEPXHOCTE rHe3/1 0JI0KA MO BePXHHUil OypT rnJib3bl.

CocrositHUEe TOPIIEBBIX MOBEPXHOCTEH MPOBEPSIIOT MHAMKATOPHBIM TpHCIIOcoOIe-
HUEM, KOTOPOE TI03BOJISIET OJHOBPEMEHHO OMPEACTUTh TIyOuHY (M3HOC) BBITOYKH U
napajyiebHOCTh €€ OCHOBAaHUSI BEpPXHEH IUIOCKOCTU OJIoKa IMJIMHIPOB (PUCYHOK
9.4). PazHuiia u3MepeHuil B mpejienax OJHOrO THe3za He JoJbkHa mpesbimats 0,03
MM, a 1o BceM rHe3gaMm He Oojee 0,05 MmM. HemockocTHOCTh BOCCTAHABIMBAIOT Ha
paauanbHO - CBEpJIWIBHOM cTaHke (2HS5) pacTtaumBanueM 110 BBIBEJICHHS CIIEOB
n3Hoca. ['1yOurHa Bcex THe3[l MOCie pacTauuBaHUs JI0KHA OBITh OJJMHAKOBOM.

Ocia0jieHue MOCaaAKM M BbINaJeHUE IITU(PTOB YyCTPAHAETCA PAa3BEPTHIBAHUEM
OTBEPCTHI MOJ ITHU(THI U YCTAHOBKOW CTYNEHYATHIX IITU(PTOB YBEIUYEHHOTO pa3-
Mepa, U3TOTOBJICHHBIX U3 CTAIHN 45.

I'mab3bl UMJIMHAPOB.
eghexkmot 2unv3 yununopoe.

['MB3bl MUITUHAPOB OTHOCATCS K KJIACCY «IIOJBIX CTEPIKHEW», MX WU3TOTaBIH-
BatoT U3 ceporo uyryHa CU18-36 (3uJl - 130), CY22-44 (3M3 - 53), u3 cnenu-
aIbHOTO JerupoBanHoro yyryHa /SIM3, KAMA3/.

['unbp3bl  aBTOTPAKTOPHBIX JBUTATENCH W3HAIIMBAIOTCS B peE3yJibTaTe TPEHUSA
MOPIIHEBBIX KOJIEl, BO3ACUCTBHUS a0pa3uBHBIX YaCTUIl, Ta30BOM 3PO3UM U KaBUTA-
uu. OcHogHble dehekmbl 2uilb3 A8MOMPAKMOPHBIX 08uzamenel’.

1) TpenuHeI
2) U3HOC:

- BHYTpEHHEW paboyeil MOBEpPXHOCTH;

- TI0CAJ0YHBIX (BEPXHETO U HUIKHETO) MOSICKOB;
3) KaBUTALIMOHHBIE Pa3pyLICHUs HApY>KHEH MOBEPXHOCTH;
4) OTJIOKEHUS HAKUIIH
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1-KOpITYC NPHCIOCOONEeHUS; 2-HHANKATOP; 3-IIyTE HHAHKATOPA.

Pucynok 9.4 — Kontposs onopHoi#t moBepxHocT K OypTa rusb3bl

Pemonm 2uiv3 yuaunopoe.

JI71s1 OUMCTKYU TWIIB3 OT HAKUIIA U TIPOJyKTOB KOPPO3UU HA PEMOHTHBIX TPEITPHs-
THSX NpuUMeHseTcsa MoedHast mammaa OM - 21601.

TpelmunHbl Ha MOBEPXHOCTAX T'WIIb3 HE JOoNycKaroTcs. i1 oOHapyKeHus TpeuH
OPUMEHSIOTCS pa3IMyHble METOAbI 1€()EeKTOCKONMU: MAarHUTHBIA (1e(eKTOCKOMbI CTa-
nuoHapueie M - 217, YM]I - 9000, nepenocusie 771IM/I - 3M, TIM/] - 70, AMIT - 2,
MK (MarHuTHBIN Kapanzgair)), sroMmuHectueHTHsid (IUTY - 2, JIFOM - 2 u ap.), ynbTpa-
3pykoBoi (Y3/1 - 7H, Y/ - 10YA).

N3HOC BHYTpEHHEN MOBEPXHOCTU TMIIb3bl 3aMEPSIOT B JABYX B3aWMHO IEPIICH]IN-
KYJISIPHBIX IUIOCKOCTSX Ha anuHe 100 MM OT HUKHEro Kpasi Tmib3bl, a TAK)KE Ha JIJTMHE
15 MM ot BepxHero ee kpas ¢ nomoibio Hyrpomepa HU -100-160 (I'OCT 968 - 84).
OBaJIbHOCTh U KOHYCOOOPa3HOCTh TWJIb3 LWJIMHIAPOB JIOJKHBI OBITH B Mpeaenax, yKa-
3anHbIX B Tabnuie 1 (Ilpunoxenne A).

['m1b3bl M3HAIIMBAIOTCA MO JIJTMHE HA KOHYC, a M0 OKPY>KHOCTU Ha oBaji. Makcu-
MaJbHbIN M3HOC IWIWHJIPA HAXOJUTCS B 30HE OCTAHOBKU BEPXHETO KOMIIPECCHOHHOTO
KOJIbIla pu nosioskeHuu ero B BMT. Haubonpimast ock oBana pacmnosiaraercsi B miI0CKo-
ctu kadanus maryHa (b-B) 1) oOGpaboTka (pacrauynBaHue W XOHUHTOBAaHUE) IO pe-
MOHTHBIN pa3Mep.

Jlnst Tunb3 aBTOMOOMIIBHBIX JIBUTATENEH, KaK MPaBUIIO, YCTAaHABIMBAETCA TPU pe-
MOHTHBIX pa3Mmepa ¢ uHTepBasioM 0,5 MM, 1 Js THJIb3 TPAKTOPHBIX JBUTATENEH -OJWH
pemouTHbIN pazmep P1 uepes 0,5 mm unu 0,7 mm (Ilpunosxenue A, tabnuna 1).

N3HOLIEHHYI0 BHYTPEHHIOI MTOBEPXHOCTh I'MJIb3bl PACTAYMBAIOT HA BEPTUKAIBHO -
pacTouHbIX craHkax moaeneit 278H, 279H (pucyHok 9.5), anma3Ho - paCTOYHBIX CTaH-
kax tuna A278.



['mnb3y ycTaHaBIMBAKOT B KOHIYKTOP, Pa3MEUIEHHBIA HA CTOJIE PACTOYHOTO CTaH-
ka. B xauecTBe 0a30BOM MOBEPXHOCTH MCHOIB3YIOT HEM3HOIICHHBIN TUIUHAPUYCCKUM
MOSICOK B BEpXHEW 4acTu Twib3bl. C MOMOIIBIO HHAUKATOPHOTO MPUCTIOCOOIEHUSI COB-
MEILAI0T OCU IIMHUHAEIS CTaHKa U TWib3bl (pUCYHOK 9.6).IleHTpupoBaHHe THIb3bI J0-
cTuraercs moBoporoM mmuHaensd. [locne neHTpupoBaHus KOHAYKTOP 3aKPEIUISIOT Ha
CTOJIE CTaHKA. 3aTEM ONPABKY CHAUMAIOT M yCTAaHABJIMBAIOT BBUIET pe3la sl pacTaunuBa-
HUS Ha HeoOXoIuMbIN pa3mep. PactaunBaroT rusb3y 3a oauH mpoxoa (0e3 oxnaxaaro-
, Toga4a UHCTPY-

n

el CMa3Kku) Ha peXUMe: 4acToTa BpallleHHs mmuHaens 112 mun
menTa 0,2 MM/06. OBaIbHOCTh U KOHYCHOCTh TMOCie pactaunBanus He Oomee 0,03 mwm,
IIIEPOXOBATOCTh MOBEPXHOCTH He Hike 6 kiacca (Ra= 2,5...1,25mkm). Ilpu pacrouke
ocrtapistoT npumyck (0,05 - 0,07 MM) Ha OKOHYATENbHYIO 00pabOTKY XOHUHTOBAHHUEM
WJIM PACKATKOM.

Ha3znaueHune XOHMHTOBaHHUS - JOCTH)KEHHE HEOOXOJUMOTO Kjlacca YUCTOThI 00pa-
OaTbiBaeMOM MOBEPXHOCTH. XOHUHTOBAHHME IMPOBOJAT Ha CIEUUATBHBIX CTaHKax THUIA
3833M, 3A833, 3b833 (pucynok 9.7) aOpa3suBHBIMH WIH aIMa3HBIMU OpyCKamH, 3a-
KPEIJICHHBIMH B CIICITUATBHON TOJIOBKE - XOHE.
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1-cToN cTaHKa; 2-kopobKa cKopocTei H nojay; 3- WIHH/eb; 1-xopItyc; 2-BepXHHIi M HIKHHH I0SCa 3a/KHMa I'HIb3bl; 3-pesell;
4-pyKOSTKA OTKTIOYEHHS WITTHHJIENI OT MPUBOJIA; S-LINHH/e- 4-UHAMKATOPHOE NPHCIOCOBTEHHE COBMELIEHHS OCH MHIIb3bI LIH-
abHan 6abka; 6-MaxOBHK PYUHbIX NepeMenieHHiH WNHHACb- JIKHAPOB C OCHIO LIHHIEA; S-BEPXHUI U HIKHUI N0CAN0UHbBIE
Hoit 5abku; 7-pyKOSTKA BKIIOYEHHS CMa3KH; 8-KONOHKA H NOSCKH KOHAYKTOPA; 6-riiib3a; 7-CTSKHOH BUHT NOACA C pyKOsi-
ocHoBaHKe; 9-ny LT ynpasaeHus; 10-pykosTka nepexmnoye- TKO#.
HHA CKOpocTeif; | 1-pyKosiTKa BKIoueHns pabouel, yckopeH-
HOM ¥ py4HOH nojayy; | 2-pyKosTKa NepeKioYCHHA noja4.
Pucynox 9.5 — O6muii BUa BepTUKATBHO- Pucynok 9.6 - KonaykTop u nmpucnocoOiaeHue
pacrouHoro cranka 278H JUIS LEHTPOBKU T'MJIB3BI HA CTOJIE PACTOYHOI'O

CTaHKa



1-xopobka ckopocrel, 2-cTaHHHA, 3—pPyKOATKA HACTPOHKH aBTOMAaTHYECKOTro
pexuMa, 4-pyKosiTKa pydHOrO TOPMO3a pa3iuMa, S—IUMNUHAENbLHAs r0J0BKa,
6-—nonyTHbIe KyTadkd peBepca, /-ChenuanbHas rojoBka (XOH), 8-Koibuo
oxnaxaeHus, 9—croin, 10—pykoaTKa CTONOPEHHS CTONA. —

Pucynox 9.7 — O0muii BU1 XOHUHTOBaJIbHOTO cTanka 35833

VYeTpoiicTBO cTaHKa 00ecneurBaeT aBTOMATUYECKOE BpallaTeIbHOE U BO3BPAT-
HO - NOCTYHNATENbHOE JBW)XEHHE XOHA, 33JaHHOE yBEIIMYEHHUE €ro nuamerpa (pas-
AKHUM) 32 KOKIBIA UK MOJAbEMa U OIycKaHMs. BenuunHy naBieHus OpycKoB XOHa
Ha CTEHKH T'WIb3bl KOHTPOJIUPYIOT MO BEJIMYMHE TOKA Ha ammepMerpe ctaHka. Jlis
MOJIy4eHUs HEOOXOIMMOTO KJIacca YMCTOThl XOHMHTOBAaHUE MPOBOJSAT B JiBa Mepe-
X0Jla -IIpe/IBapUTENbHOE (UEPHOBOE) U OKOHYATEIbHOE (YMcTOBOE). OKpy>KHasl CKO-
pPOCTh ISl TIPEABAPUTENBHOTO0 XOHWHTOBaHUS 60...85 M/MHH, OKOHYATEIHHOTO -
45...50 M/MHH; CKOPOCTh BO3BPATHO - MOCTYIATENBHOTO JBMKEHUSI XOHA paBHa 0,2
OKPY>KHOM CKOpPOCTH; JlaBlieHne OpycKOoB Ha oOpabaThiBaeMyI0 MOBEPXHOCTH IIH-
muuapa -0,2...0,3MIla. Tlpy XoHUHTOBaHHHM HEOOXOJMMO yCTAaHOBUTH ONpEJIEICH-
HYIO JUTMHY X0Ja rojoBKu. [lepemenieHre rooBKU TO0KHO OBITH TAKUM, YTOOBI Be-
JWYMHA BBIXOJa OpYCKOB 3a Topel rwib3bl (nuiuHapa) coctaBuia 0,02 -0,04 ux
mvHbl. [Ipu OonblieM XoJe royloBKM 00pa3yercss BOTHYTOCTh pabodeil oBEpXHO-
CTH TWJIb3bI, a IPU MEHbILEM - 60Uuk000pa3zHOCTh. OBaIbHOCTh U KOHYCOOOPa3HOCTh
nocie oopaboTku He AoJDKHBI 0aTh Oosee 0,02-0,03 MM (mpuinokeHue A, Tabiuia
1).

XOHUHIOBaHUE BBIMOIHSIOT IPU HEMPEPHIBHON M OOWJIBHON MOJa4e CMa304HO
-OXJIaXAAroIIen )KUIKOCTH B 30Hy 00pabOTKU (KEpOCUH WIIM CMeCh KepocuHa ¢ 15-
20% wHAoycTpuanpHOro Macia). s nmpeaBapuTelbHOTO XOHUHIOBAaHUS HMCIIOJIb3Y-
10T Opycku u3 cuHTeTMyeckux anmmazoB Mapku ACK 250/200M1100, kotopbie



o0ecreunBalOT OONBIIYI0 IITyOUHY PHUCOK, CIyXKallUX B MOCJIEAYIONIEM MacClIsTHBIMU
KapMaHaMmu. {71 4MCTOBOTO XOHUHTOBAHMUSI 11€J€CO00Pa3HO UCMHOJIB30BaTh OPYCKH
mapku ACO 80/64 P11 50, oGecrieunBaroiiue TpedyemMyro IIepoxoBaTocTh 00pada-
THIBAEMOW TMMOBEPXHOCTU HE HMkE 9 kinacca. Ha coBpeMeHHBIX XOHaX MOTYT yCTa-
HABJIMBATHCS OJTHOBPEMEHHO OPYCKH JIJIsi YEPHOBOTO U YHUCTOBOTO XOHHUHTOBAHUA.

Pabouyro moBEepXHOCTh THIB3bl MOKHO YIPOUYHUTH IIyTEM BUOPAILIMOHHOTO 00-
KaThIBaHMS IIAPUKOBOM packaTKou. [Iporecc oCylecTBIAOT Mociae pacTauynuBaHUs
WJIU OJTHOBPEMEHHO 32 OJIMH MPOXO/I.

2) IJIACTUHUPOBAHUE (BCTaBKa CTAIILHOM JICHTHI)

BHyTpeHHI0I0 MTOBEpXHOCTh M3HOUIEHHOM T'MJIb3bl PACTAYMBAIOT, XOHUHTYIOT U
3eHKYIOT (packy TopueBoil (pezoit. Jlentor u3 cranmm 6517, Y8A, Y10A TonumHoi
0,5; 0,6; 0,7 MM pa3pe3aroTcsi Ha TJIACTUHBI B pa3Mep, 0O0YCIOBICHHBIN IUaMETPOM
PACTOYCHHOM THJIB3bI C YIETOM TPHUITyCKa ToJ nutudoBanue Topuos. [lnactuny mo-
CJIEIOBATEIBHO OOKUMAIOT U CBEPTHIBAIOT BO BTYJIKY, KOTOPYIO 3aT€M 3alPECCOBBI-
BAIOT B TWJIb3Yy HWIMHAPOB. B Kaxayr0 TWib3y MOCIEN0BATEILHO 3alpPEeCCOBBIBAIOT
JBe TUIacTUHBL. biiaromaps ynpyrum cBoiicTBa ¥ HEOOJIBIIONW TOJIIUHE MJIACTUHBI
IJIOTHO TPWIETalOT K TMOBEPXHOCTH OTBEpCTUs. B oTBepcTUM 3ampeccoBaHHOM
BTYJIKU 3€HKYIOT (hacKy U IPOU3BOISAT XOHUHTOBAHHUE.

3) TEPMOIUIACTUYECKOE 00KaTHe

['mnp3y ycraHaBiuBarOT B MaTpPULy U ¢ IOMOLIBIO HHAYKTOpa HarpeBaroT TBY
no temmepaTypbl 840...880°C u wmHTeHCHMBHO oxjaxaarT (ycranoBku OP-11301,
02.04.093 «Pempaeranby).

4) MHIYKIMOHHAS HEHTPOOEKHAsl HAIUIaBKa;
5) PAEKTPOIUTUYECKHUE TTOKPBITHS (IPOTOYHOE XPOMUPOBAHUE, KEJIC3ZHCHHUE);
6) PIEKTPOXUMHYECKOE XOHUHTOBAHUE.

M3HOC MOCaOYHBIX MOSICKOB I'MJIb3bl BOCCTAHABIMBAIOT:

1) xenme3HeHHE;

2) 2JIEKTPOKOHTaKTHasi mpuBapka JieHThl (ycranoBka 011-1-07 «Pempaeranby
Pesxum: 1ok 8,0...8,5 KA, 9acToTa BpalieHus TUIb36l — 3 MuH! | BpeMs cBap-
ku 0,02 c; Bpems nay3sl 0,12¢. Martepuan geHTsl - ctanb 40 win 50, TonmuHa
0,5 Mm);

3) BAEKTpOIYyTOBOE HaMbLICHUE (JIeKTpoMeTalu3aTtop OM-12-67 Ha ycTaHOBKE
OKC-11244). IlpumenstoTt npoBonoky CB-08A, miis yiydlIeHHs CUEIIAEMO-
CTH TIOKPBITHS C OCHOBHOUM TMOBEPXHOCTH MOSCKOB 00pabaThIBAIOT IPOOBIO
JTUK-0,5.

4) nna3menHoe HanbuieHUE (yctaHoBkH YIIY-3M, YMII-5). BoccranaBnuBarot
HanbUIeHreM nopoimkoBeix cMecert [IC (manmpumep, I1C-5) Ha ocHOBe xerne3-
HOT'O MOPOIIIKA.



5. 3amanue CTyIeHTy
5.1. U3yuuTh geeKThl U OCHOBHBIEC CIIOCOOBI UX YCTpaHEHUs JIsl OJIOKOB IIMJIMH-
JIPOB Y TWJIb3 aBTOMOOUJIbHBIX JBUTATENIEH;
5.2. IIpoBecTr M3MEpEHUs TWiIb3 LHWJIWHAPOB MHIUKATOPHBIM HYTPOMEPOM, pe-
3yJbTAaThl U3MEPEHUIN 3aHECTH B TAOJUILY, TOCTPOUTD SIIOPY U3HOCA THIIb3HI;
5.3. OnpenenuTs PEMOHTHBIN pa3Mep sl TWiIb3 (UWJIMHAPOB) U PacCUUTATh pe-
YKUMBI paCTauYMBaHUS U XOHUHTOBAHUS.
5.4. Tlox pykoBOACTBOM TNpemojaBaTesisi M JU Y4eOHOro Macrtepa IMPOU3BECTH
pacTaurMBaHuE TUJIb3bI HA cTaHke 278H u xoHuHroBanue Ha ctanke 3b833.
5.5. Obopmuts otyer.
5.6 Cnenathb 3aKTIO49EHHE O PE3yJIbTaTaX PeMOHTAa OJIOKOB IIUIUHIPOB JBUTATEIICH.

KOHTpOJ'ILHBIe BOIIPOCHI:

1. Ha3zBath ocHOBHBIE Je(heKThl OJIOKOB HIWJIMHAPOB U TUJIb3 JIBUTATEIICH.

2. IlpuBecTu BapuaHTHl yCTpaHEeHU Me(HEeKTOB OJ10Ka M TIOSICHUTh X CYIIHOCTb.
3. Ha3Bath aedeKThl HApY>KHOU IMTOBEPXHOCTH THII3 U MOSCHUTHh UX CYIIIHOCTb.

4. TlepedyncnuTh TEXHOJOTHYECKYIO MOCIEI0BATEIbHOCTh OIEpaluii BOCCTAaHOB-
JICHUSI TWJIb3 U OJIOKOB IWJIMHAPOB.

5. Kakoe o0opynoBaHuEe NMPUMEHSIOT I PEMOHTAa BHYTPEHHEH ITOBEPXHOCTH
THIb3 U OJIOKOB IIWJIWHJIPOB.

6. Kak onpenemnsitoT OCHOBHBIE PEKUMbI PACTAYMBAHUS 1 XOHUHTOBAHUSL.

7. Kak mpoucCXoauT IEHTPUPOBAHUE THIB3blI (IIMIMHIpA) OJI0Ka OTHOCHTEIHHO
OCH IIMUH/ENS paCTOYHOTO CTaHKaA.



JlabopaTopHasi padora Ne 7.
PeMoOHT 1 cOopka nuiiuHAponopmHeBou rpynnsi ABC

1. llens paboTHI.

1.1. 3akpenuTh TEOPETHUECKUE 3HAHUS O TEXHOJIOTMYECKOM IIPOLIECCE PEMOHTA I1Ia-
TYHHO-IIOPIIHEBOM I'PYIIIBI JBUTATEIEH.

1.2. M3y4nTh TEXHOJOTUYECKUHN IMPOLECC PEMOHTA IIATYHHO-ITOPIIHEBON TPYIIIBI
JIBUTATEIICH.

1.3. IlpuoOpecTy HaBBIKM BBIMOJHEHUS OTAEIBHBIX ONEpaluil COOPKU IIATYHHO-
IOPILIHEBOM I'PYMIIbI ABATATEIIECH.

2. Tlopsinox BHIMOTHEHUS PaOOTHI.

2.1. MI3y4nTh TEXHOJOTHYECKHH IMPOIIECC PEMOHTA IMIATYHHO-TIOPIITHEBOW TPYIIIIBI
nBuraresnen (onucanue padboThl, 1m.4)

2.2. OpopmuTth OTUET IO padoTe.

3. TexHuka 0€30MacCHOCTH.

3.1. Ilpu BeIOSHEHUU T1a00PATOPHOUN pabOTHI CTYJEHT JOJIKEH PYKOBOICTBOBATHCS
o01MMH ITpaBuiIaMu 0€30MaCHOCTU ¢ IPUOOPAMH U MPUCTOCOOTICHUSIMMU.

3.2. 3anpeniaeTcs MOJb30BATHCS HEUCIIPABHBIM MHCTPYMEHTOM U MPHUCIOCOOICHH-
AMU.

3.3. CTyaeHT [OJKEH BBINONHATH paboTy ¢ MpubOpamMu M MNPUCTIOCOOIECHUSIMHU
TOJIBKO B MIPUCYTCTBUH MPEMNOaBaTellsl WM y4eOHOTO MacTepa.

4. Onucanue paboTh

OOmue cBereHUs 0 AMHAMHMKE KPHMBOLIMITHO-IIATYHHOI'0 MeXaHHU3Ma /IBH-
rarejii BHyTPeHHero CropaHmsi.

Jletany KpHUBOIIMIIHO-IIATYHHOIO MEXAaHW3Ma aBTOTPAKTOPHBIX JBHUTrAaTEIEH
BHYTPEHHEIO CTOpaHUs: MOPIIEHb B COOpPE C MOPIIHEBBIMU KOJIbLIAMU,TOPIIHEBON
najel M 1aTyH MOABEPrarTCs MEPUOANYECKOMY BO3IEHCTBHUIO CUJI JABJIECHUS Ta-
30B,CWJI MHEPLIMHA M BO3JCHUCTBHUIO TEMIIEPATYPHBIX HANPSKEHUN. Y COBPEMEHHBIX
OBICTPOXOHBIX JABUraTEJIEH CUIbl HHEPLUU MHOTA NPEBBIIAIOT BEJIMYUHY HArpy3-
KM OT JABJICHHUs Ta30B W IPU PEMOHTE JAETANIEH IIATyHHO-IIOPIIHEBOW TIPYIIIIbI
HE00XOAMMO MPUHUMATH MEPHI 110 UX CHUKEHHUIO.

TemnepaTypHble HanpspkeHUs: U aedopmaliuu JIeTajieid, CONMPUKACAIOIUXCS C
rOpSYMMH Ta3aMH, TAKXKE JOCTaTOYHO BEJIMKHU. JUIs CHMXKEHHsI TeMIepaTypHBIX
HaIpsHKEHUM 3aBOABI-U3TOTOBUTENM UCIIOJIB3YIOT LENBIA Pl KOHCTPYKTOPCKUX WU
TEXHOJIOTHYECKUX MEP.



Ha puc. 10.1 nokazana cxemMa HOPMaJbHOTO KPUBOIIMITHO-IIATYHHOTO Me-
XaHU3Ma PATHOTO ABUTATENs M AEHCTBYIOIMMX B HeM cwi.Ha qHumie nopuiHs npu
BOCIJIAMEHEHUHU paboueil cMecu IEUCTBYET cuia JaBiieHus ra3oB P.. Makcumalb-
HOE 3HAYEHUE ITON CHIIBI ONIPEAEIAIOT 10 (hopMyJIe:

P, =1, 0

rae Temsx - MakCHMaNbHOE JaBJIEHUE Ia30B , H/m?;

, H (1)

2cmax

F,— Tiomaap mopIuHs, M? .

Ry W |

Puc. 10.1 — Cxema HOpMaAJIbHOTO KPUBOIIUITHO-IIIATYHHOTO MEXAHU3Ma PSIIHOTO

JIBUTATENS.



Cuna P, nelicTByromas Ha MOPIIHEBOM MaJell, OTIINYAETCS OT CHJIBI JaBICHUS
ra3oB, TaK KaK B Ipoliecce padOoThl ABUraTessl BOSHUKAIOT CUJIbl MHEPLUU U CUJIbI
TPEHHS.

JleTanin 1ATYHHO-TOPIIHEBOM TPYIIBI B Ipoliecce padOThl COBEPILAIOT
CII0KHOE€ JIBMIKEHME: MOPILEHb B cOOpe C KOJIbLIaMU U MalbIeM COBEPIIAET BO3-
BPATHO-MIOCTYIIATEIbHOE JIBUKEHUE; BEPXHASA TOJOBKA IIATyHA M 4acThb €ro Tela
TaK)K€ COBEPIIAIOT BO3BPATHO-NIOCTYMATENBHOE JIBUKEHUE, a HUKHSSA TOJOBKA U
IIpUJIETaroas K HEM 4acTh TeJla [AaTyHa COBEPLIACT BPALaTEIbHOE JBUKECHHUE.

B wuHXeHepHBIX pacyerax MacCy IIATyHAa YCJIOBHO JENSAT HAa JIBE COC-
TaBJISOIINE:

m,, =m, +m,

: (2)

r7Ie M- Macca BEpXHEH TOJIOBKM MIATyHA W YacTH Tella, COBEPIIAIONINE BO3-
BpaTHO-MoCTynareiapbHoe apmwxenue (m;=0,2...0,3 my)

my — Macca HUKHEH TOJOBKHM IIaTyHA W YacTH TeJia MIaTyHa, COBEPIIAIOIIHIE
BpalaTeIbHOE JBUKCHHE.

CrnenoBaTelbHO, Macca BO3BPATHO-TIOCTYIATEIBHO JBMIKYIIUXCS JeTayien
omnpeaensercs no ¢popmyJie:

m=m, +m, 3)

r7ie My — Macca MOpIIHs B cOOpe ¢ KOJIbIIaMHU U TIOPIITHEBBIM MaJIbIEM.
be3 yuera cun tpenus, cuna P, neicTByromas Ha NOPIIHEBOW Majel U Bep-
XHIOIO TOJIOBKY IIIaTyHa, ONpeaensercs rno hopmyie:

—+P +
PeELEn @

rae Pj- cuna mHepImu BO3BpaTHO-TMOCTYNATENIBHO ABUKYIIIUXCS MacC.
B unxenepHbix pacuerax P onpenenstor mo npubimwkeHHou popmyse (1):

P.=m-j=m-r-w-(cosep—+ A-cos22¢) 5)

J
IJ€ j - yCKOpEHUE, MOPIIHS;
I - pajiyc KpHBOIIAIA KOJIeHYaToro Baia (otpe3ok OA, puc. 5.1);
@ - yrioBasi CKOPOCTh BpalleHHs KOJIEHYAaTOro BaJa,
? — yroj moBOpoTa KOJCHYATOrO Baja;
A OTHOIICHHEC MJIMHBI paJjiyCa KPMBOIINWIIA K JIJIMHC IIAaTyHA.
P ro_ O A
/ OA

w

®opmyiy (5) MOXKHO 3amucaTh B CIEIYIOIIEM BUJIE:
PrP=P,+ P,
n T, ©)



2
P, =m-r-w” -cose
roe - CWJIa MHEPLUHUU IIEPBOTO IOPSAKA, IIEPUOL

HN3MCHCHMUS KOTOpOﬁ OHH O60pOT KOJICHYATOI'O BaJia,

2
P,=m-r-w” -A-cos22¢p
J - CWJIa UHEPLIMU BTOPOTO IOPAJKA, Y KOTO-

poi mepuoa U3MEHEHHS 10J1-000POTa KOJICHUATOro Basa.

OTHU CWIbI JEUCTBYIOT M0 OCH LIWIMHJIPA U, TAKKE KaK CUJIbI JaBJICHUS Ta30B,
CUUTAIOTCS TMOJOKUTEIbHBIMHU, €CIIM OHU HAIPABJIEHbI K OCH KOJIEHYATOTO Baja, U
OTpHUILIATEIIbHBIMM, €CJIM OHU HAIIPABJIEHBI OT KOJIEHYATOIO BaJia.

N3 ckazaHHOTO BBILIE CIEAYET BBIBOJ O TOM, YTO JUISl CHUXKEHUS CHJI UHEPLIMU
JIETAJIN IATYHHO-TIOPIITHEBOM IPYNIIbI A0JKHBI UMETh HE3HAYUTEIbHYIO Maccy, a y
MHOTOIMJIMHPOBBIX JBUTATEIIEM MAaCChl OJHOMMEHHBIX JI€Tajieil JOJDKHBI OBITh
paBHbl. KpoMe TOro, maryHbsl ABATATENs TOJKHBI UMETh OJJTMHAKOBYIO MACCy BEPX-
HEW U HUXKHEH T'OJIOBOK.

PacknaneiBass cuny P (cm.puc. 10.1) Ha aBe cocraBnstomue: cuily P,
HAIMPaBJICHHYIO MO0 OCH IIaTyHa, U cWIy N, IEPNECHINKYISAPHYIO OCH UAJIHUHAPA, 110-

JTy4aroT:
p__P

cos@ ()

N=Pr-18f5 ®)

boxoBas cunaN,nelicTByromas Ha CTEHKY HWIMHpA; HAauOOJbIlee 3HAaUCHUE
UMEET B MepHo]] pabouero TakTa,lmo3ToMy CUUTAIOT,UTO JIeBasi CTOPOHA LWJIMHIIpA U
nopiHs Oonee HarpyxeHbl.CuaN MeHseT cBO€ HampaBieHHE MpHU Tepexojie
IOPILHS BEPXHEN U HUKHEW MEPTBOU TOYEK U B CIIy4ae YBEIMYEHHOTO 3a30pa MEX-
Ny TWIb30M M FOOKOW MOPIIHS BBI3BIBAET CTYK NOpIIHEN./[nd cHukeHus cTyka
nopuHen B BMT HekoTOpble 3aBOJBI-U3rOTOBUTENN CMEIIAIOT OCh ITOPIIHEBOTO
nayiblia OTHOCUTEIHHO MJIOCKOCTU CUMMETPUH F0OKH MOPIIHSA BIEBO Ha 2...3MM(TIpH
B3IJISI/I€ HA JIBUTATelb CO CTOPOHBI NIEpeIHEN YacTu KoseHuyaToro Baa).Ilonoxxenue
NOPILHSA [PU COOpPKE ABUTATENIE KOHTPOIHMPYIOT MO CHEHATbHBIM METKaMm Ha €ro
JTHAILE WK F00KE.

Ha marynnyto mieliky, kpome cuibl Py, JOeHCTByeT HEeHTpoOexkHas cuiia
VMHEpUUHU SyIIPUBEIECHHONW MacChl HU)KHEW MOJIOBKH IIATyHA!

: ©)

Harpy3ka Ha maTyHHYIO HIEWKY KOJEHYATOro BanaQuonpeaensercs reoMer-

2
S, =m,-r-w

(22

PUYECKUM CIOKEHUEM CUI Py 1 Sy

o,=P~,+5,

; (10)



PaccmarpuBast cuinbl, npuBenaeHusie B dopmynax (1,5,6,8,9,10),BuagHo, 4TO
OHHU MEHSIOT CBOIO BEJIMUMHY W HaIlpaBJICHHWE B 3aBUCHMOCTH OT yTIJja OBOPOTA Ba-
na. [Ipy KOMIIOHOBKE MHOTOIMJIMHAPOBBIX JABUTATEIEH KOHCTPYKTOPBI CTPEMSITCS
YTOOBI CWJIBI MHEPIIUU ObUTM MHUHUMAJILHBIMU MO BEJIMYMHE M B3aUMHO YpaBHOBE-
HIMBAJIU JPYT JpyTa, XOTs 3TO HE BCETIa YIaeTCs CleNaTh.

J171s1 IOBBIIIIEHUSI HAJIE)KHOCTH M CHIDKEHMS pacxojia Macja JIBUratelsiei nera-
JSIM IIaTYHHO-TIOPIITHEBOM TPYMIbI MNPUIAIOT CIOXKHYIO T€OMETPUUECKYI0 (opmy,
4acTO aCCUMETPUYHYIO, HE3AMETHYIO BU3yaJlbHO U MOABEPratOT Pa3InYHbIM TEXHO-
JIOTHYECKUM BO3ACHCTBUSAM IIPU U3TOTOBJICHUN WIM PEMOHTE, KOTOPhIE HEU3BECTHBI
LIMPOKOMY KPYTy JIFOJEH, 3aHUMAKOIIUXCs dKCIuTyaranuen mammH. [Tostomy nera-
JY IIATYHHO-TIOPIIHEBOM TPYIIIbl YCTAaHABIMBAIOT HA JIBUTaTellb B OMNPEICICHHOM
MOJIOKEHUU COTJIACHO MHCTPYKIIMU 3aBOJIa-U3rOTOBUTENS WIH YKAa3aHUU TEXHOJIO-
IMYECKUX KapT Ha UX COOPKY.

JledekThl HeTajJell NATYHHO-MOPIIHEBOW IPYIIbLI M CIIOCO0bLI UX VCTPA-

HEHMSI.

Hegpexmor wiamynos.

Ha puc. 10.2 mpencraBiieH maryH aBTOTPAKTOPHOTO JBHUTATENs W YKa3aHbI
ero nedektol. [llaTyHbl aBTOTPAKTOPHBIX JBUTATENIEH U3rOTOBISIIOT U3 JISTUPOBAH-
HBIX craneit 4512, 40X u Ap. ¥ MOABEPTarOT CIeUaIbHON TePMOOOPaAOOTKE.

ITociie peMOHTa y IIAaTYHOB IIPOBEPSIOT OTKJIOHEHUME OT MapAJLIEIbHOCTH
oceil BepXHeH 1 HMKHEH TOJ0BOK IATYHOB Ha CHEUATbHOM MPUCIOCOOIEHUH, TTO-
Ka3aHHOM Ha puc. 10.3.

B nportecce koHTpoOJs M3rubda v CKpyuYnBaHUS MIATyHA B OTBEPCTUSI €TO BEpPX-
HEW Y HW>KHEHN TOJIOBOK YCTAHABJIMBAIOT LIWIMHAPUYECKUE ONPaBKU 5 U 9 U 1o pas-
HUILIE TOKA3aHU MHAMKATOPHBIX TOJIOBOK 4 U § ONPEAENSAIOT CKPYUYMBAaHUE 1IaTyHa,
a 10 TOKa3aHWI0 WHIUKATOPHOUW TOJOBKH 7 omnpeaenstoT ero m3rud. [lpu oGHapy-
JKCHUU BBIIIE JIOMYCTUMOIO 3HAYCHUSI HEMApaJUIEIIbHOCTH OCEW BEPXHEU W HIKHEN
rOJIOBOK IIaTYHOB IOCJI€ PACTOYKA OPOH30BOM BTYJKH BEPXHEHW T'OJIOBKH HEOOXO-
JIUMO TIPUHATH MEPHI IO TEXHOJIOTUYECKON Hajlaake ctaHka Y Pb-BII.

Legpexmuvi nopuneti.

Ha puc. 10.4 noka3aH nopiieHb aBTOTPAKTOPHOTO ABUTATENS U YKa3aHbI €ro
nedektol. [lopiiHu COBpEeMEHHBIX aBTOTPAKTOPHBIX JBUTATENICH M3TrOTABIMBAIOT U3
anmtomuHueBoro cmiasa M-25, AJI-30 u ap. [lInudyroT nopuHu Opu UX U3roTOBIIE-
HUU MO cHOeluaibHOMYy Komupy. HOOka MopiiHsS B MOMEPEUYHOM CEUCHHH HMEET
OBAJIbHYIO (hOPMY, a BIOJb BEPTUKAIHHONW OCH UMEET KOHYCHYIO TTOBEPXHOCTh. JlJist
yAy4IIeHUusT TPUPAOOTKH TOPIIHM  TOKPHIBAIOT CJIOEM  OJIOBA  TOJIMHOU
0,004...0,006 MmM. C 11enbl0 CHUKEHUS CTYKa MOPIIHS MPU NEPEXOJE UM B.M.T. Y He-



KOTOPBIX MapoOK MOPIIHENH OTBEPCTUE MO MOPUIHEBOM Majel] PaclooKeHO He IO
OCH CUMMETPUH MOPIIHS, a CMEIIEHO Ha 2...3 MM.
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I - Kpumka HuWxHe#l TONOBKM maTyHa; 2 - TeX0 mATyHa,

3 - 6pOH30BAA BTYNKA BEepXHe#l PONOBXW HATYH&; 4 - Nasu

onf fuKcalMM EATYHHBX Bragnumen.
D - MecTo KAefMEeHMS KOMILIEKTHOCTY TEeX& EATYHA C KDHIKOH,
B - MecTo KiedMEHMA MACCH WATYHA.

Z@k - M3HOC OTBEPCTUA HWKHER TOJIOBKM WATYHA)

/2\ - U3PUO6 U CKPYuMBEHME Tena mATYHA;
Zﬁk - W3HOC OTBEPCTMA BEepXHeR ToJoBKW 1oL BTYIKY,
/46 - M3HOC BHYTPEHHe# NOBEpXHOCTH BTYAKH,

ZSX - TpemuHH.



OcHoBHbI€ 1e(DEKTHI MATyHOB U CIIOCOOY MX yCTPaHEHUS MPECTABICHHI B

tadmuite 10.1.

Tabmuma 10.1 - JledexTs! maTyHOB 1 cioco0y UX yCTpaHEHUs

Haumenosaunue

CniocoObl ycTpaHeHus 1e(heKTOB

N3HoC oTBepcTHs
HI)KHEHN TOJIOBKHU
matyHa, 1eexT

>

1. JKene3Henune B rajbBaHUUYECKOW BaHHE C IOCIEIYIOIICH
MEXaHUYEeCKO 00paboTKOM

2. @®pesepoBanue wik HUTMGOBaHHE IUIOCKOCTH pa3beMa
KpBIIIKK m1aTyHa Ha rryouny 0,3...0,4 MM; cOOpka KpBIIIKU C
TEJIOM INaTyHa M PacToO4YKa OTBEPCTHS TOJ HOMHUHAIBHBINI
paszmep

3. HamnaBka pa3au4HBIMHU CIIOCOOAMU C TMOCHEAYIOIENH Me-
XaHMYECKOM 00paboTKOM

N3rub u ckpyunpa-
HUE TeJla MIaTyHa,

=
[¢]

=
=
5

?

1. TlpaBka B X0JOJJHOM WJIM HarPETOM COCTOSIHUHM IIaTyHA B
CHEUATIBHBIX MPUCIIOCOOICHUSX
[Ipu aBapuitHbIX M3rKbax MATyHbl BHIOPAKOBBIBAIOT.

H3Hoc oTBepcTU
BEPXHEU T'OJIOBKHU
maTyHa moJ BTYJKY,

=
[¢]

=2
=
]

1. BoccranoBieHue OTBEpCTUS >KEIE3HEHHUEM C TOCIEIyIo-
el MexaHndeckoit 00padoTKOM 1Mo HOMHUHAIBHBIN pa3Mep.
2. PacTouuTh OTBEpCTHE NOJ PEMOHTHBIA pa3mep. M3roro-
BUTDH BTYJIKY, UMECIOIIYIO YBEIMYECHHBIN HAPYKHBIA THAMETP
1 3alpeccoBaTh €€ B BEPXHIOK TOJOBKY.

N3HOC BHYTpeHHEN
MMOBEPXHOCTH BTYII-
Kd, 1ePEKT

>

1. ITpu KanuTaTbHOM PEMOHTE U3HOUIEHHYIO BTYJIKY BBIIIPEC-
COBBIBAIOT, 3AIPECCOBBIBAIOT HOBYIO BTYJIKY U PACTa4MBAIOT
OTBEPCTHUE I10]1 HOMUHAIBHBIN pa3Mep Ha cranke Y Pb-BII.

2. Ilpu TekyeM peMOHTE BEJIMUYUHY W3HOCA BTYJIKU CpPaB-
HUBAIOT C MPEEIbHO JOMYCTUMbIM U3HOCOM U MPHU HEOOXO-
JUMOCTH BTYJIKY 3aMEHSIIOT U PacTauynBaloT.

TpewmuHs! Ha Tene
ImaTyHa WJIn KpbIlI-
Ke, 1eQexT

>

[Tpu oOHapy>KeHUU TPEIIUH JF000T0 PACHOIOKEHHS ATy H
BbIOPAKOBBIBAIOT.




Pucynox 10.3 - IIpucnocobaenue yist KOHTPOJIS U MTPABKH IIaTyHOB:

1,3 — onops! ans 6a3upoBaHUs LUIUHIPUYECKON onpaBku 9;2 — martyH;4,6 — HHAUKATOP-
HBIE TOJIOBKH JJISl OTIPE/ICTICHUSI CKPYUHBAHMS IIAaTyHA; 5 — IMIMHAPHYECKas ONMpaBKa BEpXHEH ro-
JIOBKM IMIaTyHa; 6 —MHAMKATOpHAs FOJIOBKA ISl ONPENEeNCHNs AJIHHBI MIATyHa; 7 — UHAMKATOPHAs
TOJIOBKA AJISl ONpeAeIeHuUs H3rubda maryHa;9 — NmInHApUYecKas OnpaBKa Ul 0a3sMpOBaHUS IIATy-
Ha B IIPUCIIOCOOJICHUN.

IIpn oOHapyX’eHUH OYaroB BBITOpPaHMs MeETaljla JHUILNA MOPUIHA, TPEIIMH Ha
100KE WJIM TOJIOBKE MOPUIHU BHIOPAKOBBIBAIOT. [IpH KanmuTaabHOM PEMOHTE JIBUraTe-
JI BCE TOPIIHH 3aMEHSIOTCSI HOBBIMU.

[Ipu TekyuieM peMOHTE ABHUraTellss M3HOCHI pabOuMX MOBEPXHOCTEN MOPIIHS
CPaBHUBAIOT C JOIYCTUMBIMU U TP HEOOXOJUMOCTHU UX 3aMEHSIOT HOBBIMHU.

B nutepaTypHBIX MCTOYHMKAX COIEPKHUTCS HH(OpMaALUs O BOCCTAHOBIECHUU
V3HOLICHHBIX KAHABOK ITOPIIHEBBIX KOJIEILl HAIUIABKOMU. IIpakTuueckoro npumeHeHus
ATOT CIOCOO HE HaIlleNl, IOATOMY CIIEYET CYUTATh, YTO MOPIIHU BOCCTAHOBJIECHUIO HE
NOJIJIeXKaT.



eghexmul nopuineswvix nanvyes.

Ha puc. 10.5 noka3an Buj najapla 1 ero 1e(eKThl.

[TopmiHeBbIe MANBIBI U3TOTOBIISIIOT U3 JIETUPOBAHHBIX MAJIOYTJIEPOJAUCTBIX CTa-
nen 12XH3A,15X,20X u np. HapykHast mOBEpXHOCTh NANBLEB MOABEPracTcs Iie-
MEHTAalMu U 3akaike 10 teepaoctu 60...62HRC.

OcHoBHBIE JIePEKTHl TaJIbIIEB M CHOCOOBI MX YCTPAHCHUS TPEJCTaBIICHBI B
tabmune 10.2.
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Tabnuna 10.2 JlepexkTsl HOPITHEBBIX MATBIEB U CIIOCOOBI UX YCTPAHEHUS

HaumenoBanue nedexra | CriocoObl ycTpaneHus aedexra
1. XpomupoBaHue ¢ MOCAEAYIOUIEH MEXAHUYECKOU
00paboTKOM
2. Pa3naya nanpiia B HArpeTOM WM XOJIOJIHOM CO-
H3HOC HApYKHOM 1TH- CTOSTHUHM C TIOCIICTYIOIIEeH MeXaHNIeCKO 00paboT-
JVHAPUYECKOU NIOBEPX- | KOM
HOCTH, JTe(DEeKTHI 3. 'uaporepmuueckas pazaada (HarpeB Hapy KHOU
noBepxHoctu naieiia TBY no temneparypst 780-
1 " 830 °C ¢ nocneayommm OXJIKIECHUEM XOJI0HON
, BOJIOM BHYTPEHHEW MOBEPXHOCTHU MAJIbLIA)
Tpemunsl 1 U3710M bpakosatb

TexH0JOrH4ecCKN TPOIECC PEMOHTA W COOPKH JAeTajell IIATYHHO-

NMOPUIHEBONM I'PYNNLI.
3aBOJBI-U3TOTOBUTENM 3aMIACHBIX YACTEH BBITYCKAIOT MOPITHA HOMUHAIBHOTO
U PEMOHTHBIX pa3MepoB. ['Mib3bl HWIMHAPOB M IOPUIHEBBIC MATbIBI BBITYCKAIOT

TOJIBKO HOMUHAJIBHOTO pa3Mepa. Ha peMOHTHBIX NMpeanpHusITUsIX TUIb3bl IUIUHAPOB
pacTauyMBaloOT O PEMOHTHBIX Pa3MEPOB.

Jlnst moNydeHusT ONTHUMAIbHBIX 3a30POB W HATATOB JETAald IIATYHHO-
HNOPLIHEBON TPYIIbl KAK HOMUHAJIBHOTO, TAK U PEMOHTHBIX Pa3MepOB JOMOJHUTEIb-
HO COPTHPYIOT Ha pa3MepHble rpynmnbl. [Ipy copTUpoBKe ruiib3, HOPUIHENW U MaTbLEB
Ha pa3MepHBbIC TPYIIbI 3aMepbl MPOU3BOAIT BBHICOKOTOYHBIMH ITHEBMATUYECKUMU
JUTHHHOMEpPaMHU.

Iloo6op komniexma demanetl WAMyHHO-NOPUIHEBOT 2PYNNbL.

Pa3mepHbie rpynnbl Ha TUIb3€, MOPIIHE W MOPIIHEBOM MalblE MApPKUPYIOT
KpPacKoii,0yKBeHHbIMU WU IIMGPOBBIMU UHJIeKcaMU.O003HaYeHUE pa3MEPHBIX TPy
HAHOCST B CIEAYIOUINX MECTax:

THJIb3BI — Ha BEPXHEM TOPIIE THUIIb3bI(BEIOUTHI OYKBHI),

100KH TIOPIITHS — Ha €ro JHUIIE(BHIOUTHI OYKBHI),

OOOBIIIKY MOPIIHSA — HA HApY>KHEW TMOBEPXHOCTH OOOBIIIKN (KPACKOW WM BbI-
OUTBI OYKBBHI),

NOPILIHEBbIE MaNbIbl — HA BHYTPEHHEH MOBEPXHOCTH WM Ha TOpLE MHalblia
(Kpackoi WM BHIOUTHI OYKBHI)

B kauectBe npumepa B Tabauue 10.3 npencraBieHbl pa3MepHbIe TPYIIbI THIIb3
v nopuHent asurarens [l — 240 HopMallbHOTO pa3mepa.



Ta6muna 10.3 - [Togbop runs3 u nopiiHen apurarens [[-240 mo pa3mepHbIM

rpynmnam

Mapka nBura- | O603HaueHus Jnametp, MM 3a3op B co-

TENs pa3sMepHBIX ['unb3b1 FOOku mopi- | NPsSOKEHUH,
rpynn Hs MM

1240 M 1101292 11 0:8:}2 0,14 -0,18

C 110555 | 110513 | 014-0.18

: 1101555 | 110518 | 0.14-0.18

VY mopIrHe# 1 TUIIb3 PEMOHTHOTO pa3Mepa OyKBeHHOE 0003HaueHHE pa3Mep-
HBIX TPYIIT MOKET OBITh APYTUM. [IOpITHM ¥ MATBIBI TOJAOUPAIOT COTIIACHO pa3Me-
poB, ykazaHusx B Tabmune 10.4.

Tabmuna 10.4 - TlonGop mopiiHEH U MOPIIHEBBIX TajblleB ABurarens J[-240
110 pa3MEpPHBIM IpyIIIam

Mapka asura- | O603HaYEHUS JnameTp, MM Harsr B co-
TeNs pa3MEpHBIX OTtBepcTus [Tanbua MPSHKEHUM,
rpynmn (1BET OOOBIITKH MOPIIHSA MM
OKpAaCKH)
240 YepHblii 3 8:&88; 3R 0-003 0,000 — 0,009
A Kenoiit 387900 3870:003 1 0,002-0,012

Kax oTmeuanocs Bellie, AeTajyu MAaTYHHO-TTOPIITHEBOW TPYTIIBI MOJOUPAIOT U

I1IO Macce.

[Tpu moabope maTyHOB U MOPIIHEH 1O Macce, pa3HUIIA HE JOJKHA MPEBbIIIATh
st neurarens [1-240 coorBercTtBeHHo 10 u 12 1. v mopiHeH ¢ maryHamu B coope —
22 r. Macca nopiss yka3zaHa Ha JHMILE, @ Macca IIaTyHa Ha OOKOBOW MMOBEPXHOCTH
KkpbIky (cM. puc. 10.2 u puc. 10.6). I3 Be1OUTHIX 11udp nepBas 0003HaYaeT COTHH, a

BTOpas ACCATKHU I'paMMOB.



Pucynok 10.8 - [lopmiens u konbia ausens J[-245:

1 — mopieHsp; 2 — MacI0ChEMHOE KOJIBLIO; 3 — KOMIIPECCUOHHBIE KOJIbIIA; 4 — BEpXHEE KOM-
MIPECCUOHHOE KOJIBIIO; 5 — YyTryHHasl BCTaBKa U3 HUPE3UCTa; 6 — MeTKa, 0003Havaronas pa3MepHyo
IpyHIly TOPIIHS; 7 - KaMepa CropaHus; § — MeTKa, 0003HaYaroImas pa3MepHyIo rpyIIly HOPIIHS O
Macce; 9 — nuume nopHs; 10 — ymioTHsomas 9acth nopiHs (rososka); 11 — HampaBinsronas
gacTh mopmHs (100ka); 12 — KaHaBKa MOJ[ CTOMOPHOE KOJIbIO; 13 — 600bmka nopmras; 14 — 060-
3HAYCHHE «BEPX» HAa BTOPOM U TPETHEM KOMIIPECCHOHHOM KOJIbIAX; 15 — OTBepcTHE sl MOpIIHE-
BOT0 mainblia; 16 — paguanbHoe (ApeHa)kHoe) OTBepCcTHe; 17 — ciupaibHbIA pacCIIMPUTEh

HOPAKTUYECKAS YACTh IABOPATOPHON PABOTBHL.

3ameHa BTYJIKM BEpXHEM I'OJIOBKM IIATYHA M €€ PACTOYKA.

BI)IHpeCCOBaTI) BBI6paKOBaHHy10 BTYJIKY BerHeﬁ T'OJIOBKH IIATYyHA. 3aMepI/ITB
HHAUKATOPHBIM HYTPOMCTPOM IAUAMCTP BerHCﬁ I'OJIOBKHU IIAaTyHa U CPABHUTHL C J10-

MyCTUMBIM pa3MEPOM MO TEXHUYECKUM yCIOBUSIM (cM. Taba. 10.5).



Tabmuua 10.5 - MoHTa)XHBIE pa3Mepbl CONMPSKEHUN KPUBOIIMUITHO-IIATYHHOTO

Mexanu3ma asurarens [[-240

Mapka | Conpsiraemele Je- Pa3mep no Hartsr (-), 3a30p (+), MM
JBATATEIISI Taau gyeprexy, MM | [lo ueprexy | JlomycTumbrii
B DKCILTyOTa-
100701
laryn 42 +0-027 —0.109... -
A1-240 Brynka BepxHeit 4 2:&10‘;% —0.043 -
T'OJIOBKHM IIIaTyHa
Brynka BepxHeit 3 8:8:8?;
TOJIOBKH IIIaTyHa
(BHYTD. I[I/IaMZTp) +0.025... +0,055
[Manen nopiixe- 38 0.007 +0.034
BOM (HapyxX. 1ua-
MeETp)

Bouier pesna ans pacTouku BTyJIkU mwaTyHa H onpenensitoT o ¢popmyiie:

B d, +d,

——_I_m’MM

rae dnn — AuameTp MOpIIHEBOrO Majablia, MM;

dp, — mmameTp peslenepxkaresns, MM

m — 3a30p MEX/y MaJblieM U BTYJIKOH, MM (cM. Tabu. 10.5, rpady 4).

Boier pe3na KOHTPOJIUPYIOT CHEUUaIbHBIMU WHAMKATOPHBIM IpUCHOCOOIIe-
HUEM WJIH PHIYKHBIM MUKPOMETPOM. PEeKOMEHAYIOT pacTaunBaTh BTYJIKY IIaTyHAaB
nBa npoxonaa. Ha uncroBoe Touenue ocrapinsatoT npunyck 0,1. . .0,15mMm.OqHako Ha
IPaKTUKE KaK MPaBUJIO, BTYJIKY pacTa4yMBalOT B OJIMH MPOXOJ.

Pexxumel pesanust: rimyouna pesanus 0,1...0,2Mm; ckopocts pezanuss  80...90
M/MUH; TipojoasHas mogada 0,04 mm/00; matepuan TBepIoTO criaBa pe3raBK-4.

[IpoBepuTh MPaBUIBHOCTh PACTOUKHU BTYJIKW, UHAUKATOPHBIM HYTPOMEPOMHE
cOuBasiycTaHOBKU 1aTyHa. OBaJIbHOCTh U KOHYCHOCTh BTYJIKU TOCJI€ PACTOYKU HE
noJKHBI peBbimaTh 0,006MM.

[Ipn npaBuIILHOKWpPACTOYKE, T.€. KOTJa 3a30p B COMNPSKEHUHCOOTBETCTBYET
TEXHUYECKUM YCJIOBUSIM, HaJEI] BO BTYJIKE JOJKEHIIEPEMEIIATHCS OT JIETKUX YIapOB,
naaoHM pykd. Eciu nanern Tyro nepemeniaeTcsi B0JIb OCH BTYJIKH, TO CIEAYET BHYT-
PEHHIOIO TOBEPXHOCTh BTYJIKM 00paboTaTh CreNUaIbHON pacKaTKou.

COOpKa 1aTyHa ¢ MOPIIHEM.
Harperp mopiieHbp B 3JE€KTpOHArpeBaTeIbHON YCTAaHOBKE JIO TEMIIEPATYPHI




85...95 °C.

CwmasaTp nanen 1 BTyJIKy IIaTyHa JU3€JIbHBIM MaclIOM.

VY0XUTh MOPIIEHD HA JAEPEBSIHHYIO MOJCTAaBKY MC NOMOIIBIO HAIIPaBISAIOIIEH
ONPABKU JIETKUM IOCTYKHBAHUEM JEPEBSIHHOTO MOJIOTKA IO MOPIIHEBOMY MaJbIly
COEMHUTH MOoplIeHb C¢ maryHoM. CrieayeT oOpaTuTh BHUMaHHE Ha MPAaBUIBHYIO
OPHMEHTALMIO MOPIIHSA OTHOCUTEIBHO IIATyHa.

BceraBuTh cTOnOpHBIE KOJbLa B OOOBIIIKY MOPILIHSL.

Y cTaHOBKa HAa MOPIIEHb NOPIIHEBBIX KOJEIL
[TopmiHeBble KOJBLA TEPEA YCTAaHOBKOM Ha MOPLIEHb NPOBEPSIOT HA YHPY-

roCTh, BEJIMUMHY 3a30pa B CTBIKE (3aMK€), BEIMYMHY 3a30pa MEXKIY KOJIbIIOM M Ka-
HAaBKOW B OPUIHENO BBICOTEU HA NPHUJIEraHUE K CTEHKE LUIUHAIPA.

IIpoesepxa xoney na ynpyzocme.

J{ns onpenesieHust yIpyrux CBOMCTB MOPIIHEBOTO KOJIbIIA KOHTPOJIHUPYIOT Be-
JUYMHY TAHTCHLIMAIbHOW CUJIBl WIM JUAMETPAIbHON CHIIBI , HEOOXOAMMBIX st
Harpy>KeHus KOoJbLa J0 TEIIOBOrO 3a30pa B CTHIKE.

BennunHy TaHreHIManbHOM CHJIBI M3MEPSIOT HAa MAlIMHE JJI HUCIBITaHUA
npyxuH MUII-10-1. /lnameTpanbHy 0 CUITy KOHTPOJIUPYIOT HA Pa3IMYHBIX BECOBBIX
MPUCITIOCOOIEHUSX.

JlnameTpallbHyI0 CWIIy YHPYrOCTH NMOpHIHEBBIX Koien asurarens /[-240 cry-
JIEHTHI JIOJDKHBI onpenenuTh Ha npucnocodmennn KM-0607 u cpaBHUTH ¢ JOMyCTH-
MBIMH TI0 TEXHUYECKUM ycnoBusiM[3], [6]. .

IIposepumy 3a30p 6 3amKe.

Jlist 3TOro HEOOXOAMMO BCTABUTH KOJIBIIO B HOBYIO THJIb3Y, BBIPOBHSTH €€
HOPILIHEM U 3aMEPUTH 3a30P LIYIIOM.

JlaHHBIE 3aMep CPaBHUTH C TEXHUYECKHMH YCIOBUSIMHU, MPEICTABICHHBIMU B
tabsu. 10.6.

Ta6muna 10.6. 3a30psl B CONPSIKEHUSX TMOPITHEBBIX KoJjiell apurarens J[-240

Mapka | HoMep kombiia 3a30p B 3aMKe, MM 3a30p B CONPSHKEHUU C
JIBUTa- KaHaBKaMU MOPIIHS 110
Tems BBICOTE, MM
[lo wepre- | [omycrtu- ITo wep- | HomycTumbiit
Ky MBI B JKC- TEXKY B DKCIUTyaTa-
TJTyaTaluu 100504
Kommpec- 0,080-
cuonnselie 1,2 | 0,40—-0,78 0,125 0,22
J1-240 3 Homyckaercst | 0,050-
1o 1,2 mm 0,095 0,18
Macaocwemusnie| 0,40 — 0,78 0,150- 0,30
0,215




lIposepums 3a30p Mmezicdy KOABYOM U KAHABKOU NOPUIHS NO GblCOMe.

JI1st 5TOTO CHavaia KOJIbLO HAapYy»KHOM CTOPOHOM IIPOKATHIBAKOT 110 KaHABKE, a
3aTeM 3aMepsIOT 3a30p IIYNIOM U CPAaBHUBAIOT C TEXHUUYECKUMH YCIOBUSAMU (CM. Ta0-
nuity 6). JlomyckaeTcs MOATOHKA 3a30pOB B 3aMKE JIMYHBIM HAUJIBHUKOM, a IO BbI-
cote NUTM(OBKON Ha TUTUTE, MOKPHITON HAXAA4YHON OyMaroi.

C nomowwto npucnocod.ienus Hadems Koblya Ha NOPUIEHD.

3aBO/IBI-U3TOTOBUTENN B KAXKJIbIi KOMIUIEKT MOPIIHEBBIX KOJEL BKJIAbIBAIOT
WHCTPYKIIMIO U CXEMY UX YCTaHOBKU. Y aBuratenei J[-240 koMIpecCHOHHBIE KOJIbIa
yCTaHaBIIMBAIOT MO CXE€M€, MoKa3zaHHOH Ha puc. 10.6. [lunnnapuyeckas mOBEpXHOCTh
BEPXHEr0 KOMIIPECCHOHHOIO KOJIbIAa MOKPHITA XPOMOM. J[Ba mocCHemyromux KOM-
IIPECCHOHHBIX KOJIblla UMEIOT HE3aMETHBIN Ha IJ1a3 KOHYC; Ha MX TOPILOBOM MOBEpX-
HOCTH HaHeceHa MeTKa "Bepx', KoTopas AOKHA ObITh oOpallieHa K JHHILY MOPUIHS.
Ha nBurarene /I-240 ycraHaBnuBaioT 4yTyHHbIE MAcJIOChEMHBIE KOJIbIIa CKPEOKOBO-
ro TUMAa Wid crajibHble. [lopiiHeBbie KoJbIAa JAODKHBI pacrioyiaraThCsi B KaHaBKaXx
CBOOOJIHO. 3aMKHM COCEIHMX KOJIEL JTOJIKHBI ObITh Pa3BEICHbI B MPOTHUBOIOJIOXKHbBIC
CTOpPOHBI.

5. 3amaHue CTyJEHTY
1. ®dopma 0TuéTa O BHINOJTHEHUH J1aOOpaTOpPHOU paboThl «PEMOHT U cOOp-
Ka JIeTAJIEH MIATYHHO-TIOPIIHEBOM TPYIIIIBDY.
1.1. Bemucats AedeKThl AeTanei maTyHHO-TIOPIIHEBON TPYTIIHL.
1.2. Tloabop neraneil HWIMHAPO-MOPIIHEBON TPYMIbI METOJOM MX MHKPO-
MeTpaxa.
Tabnuia 10.7 Pasmepsl Tpynmsl U pa3Mepsl 1eTaineit

Koutponupyemsie | O0Go3naue- | Pa3zmep gera- | 3a3op (HATAT) B CONMPSIKEHUM,

rapaMeTphl Co- HHE pas- m o TY, mm MM
MIPSKEHUN MEpHOU mo TY daxr.
IPYMNIIbI

['mnp3a nummHgpa
KO0ka nopmns

baOpIka nopuiHs
[TopmHeBoi nmanen

KonaBka nopuss
[TopuiHeBoe KOmb-

oo

3a30p B CTBIKE

IMOPHIHEBBIX KOJICIT

1.3. 3amenHa BTyJKH BEPXHEW I'OJIOBKH IIATYHA U €€ pacTOYKa.



1.3.1. Omnpenenutb Hapy>KHbII TUAMETP BTYJKH U THAMETP OTBEPCTHUS BEpX-
HEl royioBKH maTtyHa. OnpeaenuTs HaTIr B cONpsbkeHuu. Pe3yabpTaTel pacuéra 3anu-
catb B Tabm. 10.8.

Tabnuma 10.8 - Pazmepsl conpspkEHHBIX IeTanei, MM

KonTponbHbIi mapamerp, MM I[Io TY DaKTUYECKU

JlnameTrp oTBEpCTUSL BEPXHEU I'0O-
JIOBKH IIaTyHa

Hapy>xHnii tnameTp BTyJIKH

Harar B conpsixenun

1.3.2. PaccuuTarh BbUIET pe3lia sl PACTOYKHU BTYJIKH.
1.3.3. Pe3ynbrarsl pacTouku 3aHecTH B Tada. 10.9.

Taomura 10.9.

KonTpoinbHbIl Tapamerp, MM I[Io TY daKkTUYeCKUi

BHyTpennui quamerp BTYJIKU

JlnameTp MOPIIHEBOTO KOJIbLIA

3a30p B CONPSHKEHUU

1.4. Ilo 3agaHuro npenogaBaTessi OTYETE ONUCATh TEXHOJOTHIO PEMOHTA Psi-
J1a U3HOIIEHHBIX MTOBEPXHOCTEN JAETANEN IAaTyHHO-TIOPIIHEBOM IPYTIIIBI.

KoHTposnbHbIE BOPOCHI:

1. Ilopspok mogbopa aetaneld maTyHHO-TOPIIHEBOM TPYMIIBI M TUJIb3 IBUTATENEH MO
pa3MepHBIM rpynnam. [ Kakou ey BBEIECHbI pa3MEPHBIC IPYIIIbI?

2. Kak MapKupyrOT pa3MepHbIE IPYNIbl AETAJIEN [IAaTyHHO-MIOPIIHEBOW IPYIIIIBI U T
OHM IPOCTABJISIOTCA?

3. Kak onpeienuTs BpUIET pe3La Ul pACTOYKH BTYJIKHU U KaK €ro yCTaHOBUTH?

4. IlopsnOK LEHTPOBKM BTYJIKH BEPXHEM I'OJIOBKM IATyHa OTHOCHUTEIBHO PE3LOAEP-
xarens Ha cranke Y Pb-BIL

5. TexHonorus cOOPKH IIaTyHa C MOPIIHEMYCTaHOBKH M CHSTHS MOPLIHEBBIX KOJIEL.
6. C Kakoil L1eNbI0 HArpeBaroT MNOPIIEHb MIPU cOOPKE C MaJIbLEM U IATYHOM?

7. Kakue KOHCTpYKTOpPCKHE (DAKTOPBI OMPEAEIISIOT CTPOro ONPEAEIICHHYI0 OpHEHTA-
MO IIATyHAa U MOPILIHS PU UX cOOpKe?

8. Kakoe o0opynoBaHue M MpUCIOCOOICHUS UCTIONB3YIOTCS MPU PEMOHTE M COOpPKE
[IATYHHO-TIOPIIHEBOM TPYNIIbI JBUTATEIS?



JlaGopaTopHasi paGora Ne 8.
PemoHT nerasieir Mmexanusma rasopacnpenesiesust ABC

1. Iens paboTHI.

1.1. 3akpenuTh TEOPETUYECKHE 3HAHUSA O TEXHOJIOTMYECKOM MPOLIECCE PEMOHTA Jie-
Tajei Mexanusma razopacnpenenenus [IBC.

1.2. U3yunuTh TEXHOJIOTUUECKHUIN MPOLIECC PEMOHTA JIETAJIEH MEXaHU3Ma ra3opacrpe-
nenenus JIBC.

1.3. TlpuoOpecT HaBBIKKM BBIMOJTHEHUS OTJEIBHBIX OMEpaIuii peMOHTa JeTale Me-
xaHu3Mma razopacnpenenenus IBC.

2. Tlopsimok BbIMOTHEHUS PaOOTHI.

2.1. By4uTh TEXHOJOTUYECKHI MPOIIeCC peMOHTa AeTajeii MexaHu3Ma razopacrpe-
nenenus JIBC (onucanue padoTsl, m1.4)

2.2. OpopMuTh OTUET 1O padoTe.

3. TexHuKa 6€30MaCHOCTH.

3.1. [Ipu BBINOJIHEHUH J1TaOOPATOPHON pabOTHI CTYAEHT JOJKEH PYKOBOJACTBOBATHCS
00ILIKMMH TpaBUIaMu 0€30MaCHOCTH € MPUOOPAMU U MPUCTTOCOOTICHUSIMU.

3.2. 3ampeniaeTcsi moJIb30BaThCsl HEUCITPABHBIM WHCTPYMEHTOM U MPUCTIOCOOJICHUS-
MHU.

3.3. CTyeHT JOJI’KEH BBIMOJIHATH Pad0Ty ¢ MpUOOpaMu U MPUCHOCOOIEHUSIMHU TOJIb-
KO B IIPUCYTCTBUU MperoAaBaTelisi LIk yueOHOTro MacTepa.

4. Onucanue paboThI

4.1. O01mmii MOpsIOK MOATOTOBKH K padoTe.

1.1. o Havasna 1a00OpaTOPHOTO 3aHATUSA CTYJICHT JOJKEH U3YyUYUTh TEXHOJOTHIO pe-
MOHTa ¥ BOCCTAHOBJICHHUS I€TAIEl MEXaHU3Ma Ta30pacipeaesICHuU.

1.2. JlaTe mucbMEHHBIE OTBETHI HA Bompockl: 11.2, 11.3, 11.4,11.5,11.6, 11.7.

1.3. CobecenoBanue mpenojiaBaress Co CTyACHTaMH C IENbIO J0MYCKa UX K BBINOJ-
HEHUIO pabOoTHI.

1.4. o pyKoBOJICTBOM y4eOHOIO MacTepa WM MPEenoaaBaTesis 03HAKOMHUTBCS C pa-
00yuM MecToM, 000pyioBaHUEM U nprudopamu. M3yunts 6e3omacHble IpUEMBI TpyIa
Ha paboyeM MecTe.

1.5. BBINOJIHUTE MPAaKTUYECKYIO padoTy MO 3aIlaHUI0 MacTepa WM MpernogaBaTensl.
1.6. OdbopmuTth padory.

1.7. 3amuTa BBIOIHEHHON padOTHl y MpenogaBaTes.

4.2. O6opynoBanue u npudOpHI.



2.1. [TnockonrmudoBanbHbI cTaHoK 31771

2.2. Wranrenrmyounomep IIM-130, TOCT 162-80

2.3. Jluneiika nosepounas LT (1000 x 60 x 12), TOCT 8026-75

2.4. Mukpometpsl MK-25, MK-50, TOCT 6507-78

2.5. NupukatopHbie HyTpoMepsl (Tipeaensl uamepenuit 6-10 mm u 10-18 mm)
2.6. Ha6op urymoB Ne 2, TOCT 882-75

4.3. 3a1aHue CTY/EHTY.
3.1. I3yunTh OCHOBHBIE HEUCIPABHOCTH U CHOCOOBI BOCCTAHOBJICHMS IeTaleil Mexa-
HU3Ma razopacnpeaeneHus (TOJIOBKH IUJIMHAPOB, PaclpeleTnuTeIbHBIX BaJlOB, Kia-
MaHOB, KOPOMBICET KJIAIMAHOB, ITAHT U TOJIKATeJeH, IecTepeH MeXaHu3Ma razopac-
MpeeeHus], BATUKOB KOPOMBICET M CTOCK BAJIMKOB).

3.2. Onucath cnocoObl YCTPaHEHUS CIEAYIOMUX 1e(DeKTOB TOJI0BKH OJ0Ka:

- kKopobaenue 6onee donycmumozo snaverus 0,15

- mpeujursvl Ki1ananHovlx 2He30

- MpeujuHbl nepembpliex Meofcdy ceonamu Kianamos

- mpewurbl CMeHOK 800HOU PYOAUKU

- UBHOC hacKu KIAnaHHbIX 2He30

3.3. CrocoObl ycTpaHeHus: Ae(PEKTOB KIIalaHOB:
- UBHOC CMEPIHCHS KIANaHa

- UBHOC gbac;cu KilanaHd

- UBHOC mopya KianaHa




3.4. CriocoObl peMOHTa HaNPAaBIISIONINX BTYJIOK KJIanaHOB

3.5. CriocoOBI BOCCTAHOBJIEHUS TOJIKATEIEH:
- UBHOC CMEPICHA

- UBHOC mopya (mapenku) moaxKameJis

3.6. CriocoObl ycTpaHneHus AeeKTOB pacnpeieTuTEIbHbIX BaTOB:
- TIOBPEXCHUS TIEHTPOBBIX (hacoK

- usoenymocmo 6oaee 0,05 mm

- U3HOC ONOPHbLX UEEK

- UBHOC KY1A4YKO6

- USHOC WNOHOYHOC2O nasa

3.7. Onucars TEXHOJOTHIO BOCCTAHOBIIEHUS TOJTHOCTH MPYKUH

4.4. OcBouTh MPUEMBI eeKTallMd MEXaHW3Ma razopacnpeneneHus. Pesynprarsl 3a-
HECTH B TaOJIUILy U C/IeTaTh 3aKJIF0YEHHE O TOJJHOCTH JIeTajeil.

4.5. OcBouTh TEXHUKY (pe3epOoBaHUs KiIanaHHBIX THE3.

4.6. OcBOUTH TEXHHUKY NMPUTHUPKH KIIAIIAHOB U MPOM3BECTH MPOBEPKY KayecTBa MpH-
neranus packu KiarnaHa K THE3Y.

4.7. HauepTuTh 3CKHU3 MPOQUIIs KIAMaHHOTO THE3/la U TAPEJIKW KIIalmaHa Mmocie ero
MPUTUPKU K THE3LY.

4.8. ObopMuTh paboOTy U 3aUTUTH €€ Y MPEToIaBaTeIsl.



Taomuma 11.1

HanumeHoBaHMe NapameTpoB

JaHHble TY

PesynbTaThl
n3mepeHmsa

3aKknoueHune

1. TonoBKa 6n0Ka gBuratens [1-240
HennockocTHOCTb NPMBAIOYHOM NOBEPXHOCTM FO-
JIOBKM LUAMHAPOB, MM

BbicOTa ro/IOBKU LMAUHAPOB, MM

BennuymHa ytonneHusa Tapenku KnanaHa
OTHOCUTENbHO MJIOCKOCTU FONOBKU LUANHAPOB, MM
BueHune dacku cegna OTHOCUTENBHO OCH

BTY/IKM KNanaHa, Mm

WnpuHa packun knanaHHOro cegsa, Mm

2. PacnpepgenutenbHbiit Ban gsuratens [1-240
BreHune cpeaHMX OMOPHbIX LWEeeK OTHOCUTENbHO
KpPaMHUX LLeeK, MM

BbicoTa Kynauykos, Mm

JvameTp onopHbIX Week, Mm

3. KnanaH BbINyCKHOM.
[nameTp cTepHaA, MM

BueHne packu Tapeskn KnanaHa OTHOCUTENTIbHO OCU
CTEPXKHA, MM

BueHwne cTepHA, MM

BbicoTa UMANHAPUYECKOrO NOACKA

TapenKku KnanaHa, mm

4. MNpy»KMHa KnanaHa HapyXXHasa

ONMHA Npy»KMHbI B CBOBOAHOM COCTOAHUN, MM
Ynpyroctb NpyKuHbI, cxkaTol Ao 39 mm, H

He 6bonee 0,1
MM
108-0,2

0,45-0,75

He bonee 0,05
2,0-2,2

He 6bonee 0,05
40,45+0,05
50 0,085

—0,070
11—0,090

He bonee
0,03

He meHee 0,5
MM

147+12

ponyctnumas 106
MM

40nyCcTMMan He
6onee 2 mm

[ONYyCTUMbIM
pa3mep B 3KCMNy-
aTaumm He meHee
49,86

KonTponpHbIE BOIIPOCHI:

I. KpaTKO OIMMIIMUTC OCHOBHEIC IlG(bGKTI)I TOJIOBKH OJIOKA.

2. Kpatko onumute crnocoObl yCTpaHeHHs Takoro JedeKTa ToJI0BKH 0J0Ka, Kak

KopoOJeHue.

3. Kparko onuminte cnocoObl yCTpaHEeHHs Takoro AedeKTa roJioBKu OJI0Ka, KaK

TPCIIUHBI KIIAIIAHHBIX THE3/I.

4. Kpatko onumuTe crnocoObl yCTpaHEHHs TaKoro AeeKTa TOJI0BKH OJ0Ka, KaK

TPCHIWHBI IICPEMBIYCK MCKAY CCJIaMU KIIAIIaHOB.

5. KpaTko onummuTe cnocoObl yCTpaHEHUs TaKoTo Je(eKTa roJIoBKH 0JI0Ka, Kak

TPELIMHBI CTEHOK BOJISIHOM pyOamiku.

6. Kparko onuminre cnocoObl ycTpaHeHHs Takoro AedeKTa rojioBku 0Ji0ka, KaK

U3HOC (DacoOK KIJIAMMAHHBIX THE3I.




7. Ilepeuncnute OCHOBHBIC I€(PEKTHI KJIAITAaHOB M CIIOCOOBI UX YCTPAHCHHS.
8. OnuImmTe OCHOBHBIE CITIOCOOBI PEMOHTA HAIIPABJISIONINX BTYJIOK KJIallaHOB.
9. OnmumnmTe OCHOBHBIE CITOCOOBI BOCCTAHOBJICHUS TOJIKATEIEH.

10. Ilepeuncnure OoCHOBHbIE He(EKTHl PACHPEIBATOB U OMUIINTE OCHOBHBIC
CIOCOOBI MX YCTPAHEHUSI.



JlaGopaTopHasi paGora Ne 9.
PeMOHT y3J10B cHCTEMBbI 3JIEKTPOO0OPYA0BAHUA ABTOMOOMJICH U TPAKTOPOB

1. Iens paboTHI.

1.1. 3akpenuTh TEOPETUYECKUE 3HAHUSI O TEXHOJIOTUYECKOM IPOLECCE PEMOHTA aB-
TOTPAKTOPHOTO AIEKTPOOOOPY10BaHUs (T€HEPATOPHI, CTAPTEPHI).

1.2. M3y4nuTh TEXHOJOTUYECKUI MPOIECC PEMOHTA aBTOTPAKTOPHOTO JIEKTPOOOOPY-
JIOBaHUsl (T€HEPATOPHhI, CTAPTEPHI).

1.3. IIpuobOpecTy HaBBIKM BBHITIOJIHEHHS OTAEIBHBIX OIEpaluii peMOHTa aBTOTpaK-
TOPHOTO AIEKTPOOOOPYA0BaHUS (T€HEPATOPHI, CTAPTEPHI).

2. IlopsoK BBITIOJHEHUS PAOOTHI.

2.1. 3y4nTh TEXHOJOTHYECKUI MPOIIECC PEMOHTA aBTOTPAKTOPHOTO AJIEKTPOOOOpY-
J0BaHUs (TE€HEpaTOPhl, cTapTephl) (onucaHue padboTsl, 1.4)

2.2. OpopMuTh OTUET 1O padoTe.

3. TexHuKa 6€30MaCHOCTH.

3.1. [Ipu BBINOJIHEHUH J1TaOOPATOPHON pabOTHI CTYAEHT JOJKEH PYKOBOJACTBOBATHCS
00ILIKMMH TpaBUIaMu 0€30MaCHOCTH € MPUOOPAMU U MPUCTTOCOOTICHUSIMU.

3.2. 3amperniaeTcsi mOJIb30BaThCsl HEUCITPABHBIM MHCTPYMEHTOM M MPUCIIOCOOICHUS-
MHU.

3.3. CTyeHT JOJI’KEH BBIMOJIHATH Pad0Ty ¢ MpUOOpaMu U MPUCHOCOOIEHUSIMHU TOJIb-
KO B IIPUCYTCTBUU MperoAaBaTelisi LIk yueOHOTro MacTepa.

4. Onucanue paboThI

Ha coBpemMeHHBIX aBTOMOOWJISIX MPUMEHSIOTCS TpexQa3zHble TeHEePaTOPhI Iie-
PEMEHHOTI0 TOKa MOBBIIIEHHOW MOITHOCTH € Bpalaroencss 0OMOTKOM BO30YKIEHUS.

[IpuMeHeHne reHepaTopoB NEPEMEHHOTO TOKAa HA aBTOMOOWISAX Ipe/CTaBe-
HBI B IIPWJIOKEHNH L.

['eHeparopsl MEpEeMEHHOTO TOKa Ooyiee HAISKHBI, YeM T€HEPaTOPhI TOCTOSH-
HOTO TOKa, Y KOTOPBIX CJIAa0bIM 3BEHOM SIBIISIETCS II€TOYHO-KOJIJIEKTOPHBIN y3ein. [e-
HEPaTopbl UMEIOT 3aKPHITHIE MOIIIUITHUKY , KOTOPBbIE HE TPEOYIOT yX0/a.

BBumy OTCYyTCTBHSA NIETOYHO-KOJJIGKTOPHOTO y37a CpPOK CIIyx)Obl Oec-
KOHTAKTHBIX T€HEPATOPOB 3aBUCUT OT JIOJITOBEYHOCTH MOJUIUITHUKOB U OT MPOYHO-
CTH U3O0JISIIIUA U COCTABIISIET 5-6 THICSIY MOTO-4acOB.

VY reHeparopoB ¢ KOHTAKTHBIMH KOJIBIIAMH IIETOYHBIN y3€]I H3HAIIUBACTCS HE-
3HAYMTENIBHO, TaK KaK Yepe3 KOHTAKTHBIC KOJIbIIA U METKH MPOXOAUT HEOOIBIIIONW TOK
. DTH TeHepaTopbl COXPAHIIOT PaboTOCIOCOOHOCTH /10 250 ThIC.KM Ipobera aBToMo-
Owist, 9TO B 2,5 pa3a MPEBBINIAET CPOK CITY>KObI TEHEPATOPOB MO CTOSTHHOTO TOKA.



CyliecTBEHHBIM JOCTOMHCTBOM TE€HEPATOPOB IMEPEMEHHOTO TOKa SIBISETCS
pPa3BUTHE UMW HOMHHAJIBHOW MOIIHOCTH MPU MEHBIIEH YAaCTOTE BPALICHHUS POTOpPA,
YeM Yy T€HEepaTopOB ITOCTOSHHOTO TOKA.

Kpome Toro GonbIIMHCTBO HOBBIX Tpex(a3HbIX TEHEPAaTOPOB HE HYKJIAIOTCS B
OrpaHUYUTEISIX TOKA. CaMOOTpaHWYEHHUE TOKA JIOCTUTAETCS 34 CUET YBEIIMYECHUS MH-
JTyKTUBHOTO COMPOTUBIICHUS OOMOTOK CTaTopa C ONpeAeIeHHBIM KOJTUYECTBOM BHT-
koB. [Ipuuem mpeaenbHOE 3HAYEHHE TOKA JOCTUTAETCS Ha OOJBIION YacToTe Bpallie-
HUSI pOTOpa, MPU KOTOPOUM T€HEPATOP XOPOILIO OXJIAXKIAETCS 3a CUET YBEIUUYCHUS T10-
Jauu BO3Jyxa BEHTWISATOpoM. [ToaTomy paboTa ¢ MakCUMalbHBIM TOKOM JIOMYCTUMA,
TaK KaK HE BBI3BIBAET IIEPETPEBA.

Bo Bcex reneparopax nmepeMeHHOTO TOKa OTCYTCTBYET pejie 00paTHOTO TOKa ,
ero ()yHKIUMHU BBITOJHSIOT BHITPSIMUTENbHBIE TUO/IbI

Haubonee pacnpocTpaHeHHBIM T€HEPATOPOM C Bpallaromieicss 0OMOTKOM BO3-
Oyxnenusi sBisieTcss reaeparop [-250 u ero mMomudukaruu, ¢ HEOOIBITUMHA KOH-
CTPYKTUBHBIMU W3MEHEHUSIMU. YCTAHABIMBAIOTCS OHM HAa aBTOMOOWJISIX Pa3IUYHBIX
mapok ['A3, 3WNJI, YA3.

I'enepaTop nepemennoro toka ['-250-11
I'enepatop ycranaBnmuBaeTcs Ha aBTomoomine 3MJI-130 u mpexacrasnser codoit 12-tu
MOJIFOCHYIO CHHXPOHHYIO JIEKTPUYECKYIO MAIIIMHY C IEKTPOMArHUTHBIM BO30YXkKIe-
HUEM U C KPEMHEBBIM BBIMPAMUTENbHBIM Ol0KOM BBI'-1 3ammTHOrO MCnoiHeHus c
IIPUTOYHON BEHTUJIISALIUEN.
Pabotaer reneparop coBMecTHO ¢ OeckoHTakTHBEIM pene PP350-A T'ereparop mpen-
Ha3Ha4YeH JjIsi padOThl B OJHOMPOBOAHOM CXEMe AIEKTPOOOOPYIOBAHUS aBTOMOOMIIS
C.IIPUCOENNHEHNEM OTPHUIATEILHOTO BBIBOIA HAa KOPITyC (Maccy).
Ommb0oYHOE BKIIIOYCHHE HA KOPITYC MOJOKUATEIHLHOTO BBIBOAA aKKyMYJISTOPHON Oa-
Tapeu MPUBOJUT B HEMPUTOJTHOCTh IMObI TEHEPATOPA U PETYJIATOPA HAPSKEHUS.
Ha renepartope umeercs BbIBOJ «+» UIsl COEAMHEHUS C aKKyMYJISITOPHOU OaTtapeeit u
¢ Harpy3koi; BeiBoa "III" nnst coemuuenust ¢ BeiBojoM "II" perymnsitopa Hampsixke-
HUSI; BBIBOJI «- « JJISl COEIMHEHUS C KOPITYCOM PETYIISITOPA, HAMIPSIKEHUS U IIaCCH aB-
TOMOOWMJIS.

Pa36opka reneparopa I'-250 (pucynoxk 12.1)
1. YcraHOBUTH reHepaTop B IPHUCIOCOOIEHHE ISl pa300pKU reHepaTopoB™
2. BoIBepHYTh TpU BUHTA U CHSTH KPBIIIKY-3arTyIIKYy TOAIIUITHHUKA.
3. BriBepHYTH JBa crieIMaIbHBIX BUHTA 4 KPETJICHUS IIETKOEpKATeNs U CUSITh IIET-
KOJIEPKaTellb CO MIETKAMU 2.
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1 —ratika; 2 - mérku; 3 — kiemma «Il»; 4 — BUHT; 5 — 0OMOTKa BO3OYKICHUS,
6 — CTsDKHOM 00JIT; 7 — MONIOCHAS IJIACTHHA; 8 — IOIIIMITHUK; 9 — IITTOHKA;
10 — raiika; 11 — mxkuB; 12 — BenTUsATOP; 13 — KpHILIKa paBas; 14 — oOMOTKa cTa-

Topa; 15 — kpeImKa moammITHuKa; 16 — crarop; 17 — BeIpsaMuTenbHbINA 0710k BBI-1;
18 — raiika; 19 — koHTakTHBIE KOJbLIA; 20 — KpbIlIKa JieBas; 21 — NOAIUIIHUK; 22 —
BaJI poTOpa.

Pucynok 12.1 — YcrpoiictBo reneparopa ['-250.



4. VYnepxuBas WKKUB 11 cnenuaibHbBIM 32KUMOM OTBEPHYTh raiiky | kperienus noa-
LIMITHUKA Bajla pOTOPa CO CTOPOHBI KOHTAKTHBIX KOJIEL U CHAThH MPYKUHHYIO U TUIOC-
KyIO [IaNOBbI.

5. OtBepHyTh raiiky 10 kpereHus mkusa ¢ Bajia potopa. CripeccoBars ¢ Bajia poTo-
pa mkuB Il ¢ BeHTHIIsAITOpOM 12, CHATH PACTIOPHYIO BTYJIKY U BBIHYThH IIIOHKY 9 .

6. BeIBepHYTh YEThIpE CTSXKHBIE IIMUIBKU-001TA 6 .

7. CripeccoBarh C Bajia poTopa KphIIKY 13 co CTOpOHBI MPUBOJIAa BMECTE C MOJIIINI-
HUKOM 13 mpu moMOIIM ChEMHMKA, MUCIONb3Yysl OTBEPCTUA 6 MM B TOPLE KPBILIKH.
OTBepHYTH YEThIpE BUHTA, CHATDH JEprKaTeNb MOALIMIHUKA 15 ¥ BbITpeccoBaTh MOJI-
IIUITHUK 8 U3 THE31a KPBILLIKH.

8. BrimpeccoBarb BaJl poTopa 22 npy MOMOIIHA Cb€MHHKA U3 KPBIIKU 22 CO CTOPOHBI
KOHTAKTHBIX KOJICLI.

9. CnpeccoBarb ¢ poropa NOAMMIHUK 20 ¥ CHATh ONIOPHYIO TaANKYy.

10. OTBepHYTH TpH raiiku 18 M OTCOEAMHUTH BBIBOJBI OOMOTKH CTaropa OT BbIBOAA
Ha BBIIPSAMUTENBHOM Onoke 17 .

11. Cuats kpbiky 20.

12. OTBepHYTH 1Ba 00JITAa KPEIJIEHU BBIIPAMUTENBHOTO O110Ka 17 K kpbimike 20

Y CHSATH OJIOK.

HedexTsl 1eTajieil reHepaTopoB

ITocne paz0opku reHeparopa €ro JAeTajiv MOABEPTatoT AepeKkToBKe. TexHu-
yeckue TpeOoBaHus Ha nedekTanuio aetaneit reneparopos tumna ['-250 npencrasie-
HBI B IPUJIOKEHUH 3.

KanutanbHbIli pEMOHT T€HEPATOPOB MPOU3BOIAT HA CICIIUATN3UPOBAHHBIX
PEMOHTHBIX MPEINPHUATHUSIX, HCIOIB3YyS NpHU JePEeKTOBKe AeTaned cCrenralibHbII
KECTKUN M3MEPUTENbHBIA UHCTPYMEHT, YHUBEPCAIbHBIE CPEICTBA UBMEPEHUS U U3-
MEpUTETbHbIE TPUOOPHI.

Bce nedexrthl reneparopoB MOXKHO YCJIOBHO pa3/iejuTh Ha JBa BUIA: Me-
XaHUYECKUEe Ne(EKThl U Ne(PEKThI JTEKTPUICCKUX TICTICH.

Mexanndeckue ne(eKThI:
- TPEUIMHBI HAa KPBIIIKAX U OOIOMBI (iaH-
1B,
- IOBPEXKJICHUE WK CPBIB PE3bOBI HA SIKOPE U KPBIIIKAX KOPIyca reHeparopa;
- U3HOC OTBEPCTUH MO MOAIIMITHUKY B KPBIIIKaX;
- U3HOC MOCAI0YHBIX TOBEPXHOCTEN MO/ NOAUIMITHUKY Ha'"Bary" poTopa;
- U3HOC IIOHOYHOTO Ma3a Bajia poTopa;
- U3HOC MIAPUKOTIOIITUITHUKOB
- U3HOC IETOK U MOTEPsI YIPYTOCTH MPYKHUH;
- U3HOC KOHTAKTHBIX KOJIEII,



- U3HOC pYy4bi IIKHBa

Cnoco0b1 ycTpaHeHus 1e)eKTOB reHepaTopoB

TpemuHbl Ha KpBIIKax KOpPIyca TIeHepaTopa CleayeT 3aBapuBaTh CBAPKOM
BCcpene aproHa. IIpu Tekyliuem peMOHTE IeHepaTOpOB B YCIOBHUAX PEMOHTHBIX Ma-
CTEPCKHUX KPBIIIKHU C TPeIUHAMU U 00J10MaMu (hJIaHIIEB BEIOPAKOBBIBAIOT.

N3HOmEHHBIE OTBEPCTHS MO MOAIIMIIHUKY B KPBIIIKaX I'€HEPATOPOB MOXKHO
BOCCTaHABJIMBaTh T'aJIbBAHUYECKUM CIHOCOOOM (3JIEKTPOHATUPAHUEM LIMHKA) WM 3a-
MEHOM CTaJIbHOW BCTAaBKH (BTYJIKH). B yCIOBUAX PEMOHTHBIX MAacCTEPCKUX IOIyCKa-
€TCsl BOCCTAHABIIMBATh IOCAJKY INAPUKONOAIIMIIHAKA B KPBIIIKA C UCIIOIb30BAHUEM
I1aCT Ha OCHOBE 3MOKCUHON CMOJIBI .

[locamoyHble NOBEPXHOCTM MOJX MOAMIMIHUKM Ha 3ally poTopa BOC-
CTaHABJIMBAIOT OCTAJIMBAHHEM C NOCIEAYIOLIMM HUIH(OBAHUEM, Ta30MOPOIIKOBBIM
HaIlbIJICHUEM METAJUIA WM IOCTAaHOBKOM BTYJIOK HA MPEIBAPUTEIBHO MPOTOYEHHYIO
ITIOBEPXHOCTb.

AT
A

N o _"'If
[- o6moTKa ; 2- KOpIyC — «Maccay ;

-

- O6pbIB OOMOTKHM BO30YXACHHUS U OOMOTKH cTaTtopa , 1edext 1
- MeXBUHTOBOE 3aMbIKaHHE OOMOTOK , 1e(eKT 2.

- 3amblkaHre 0OMOTKHU Ha Maccy, n1eQexT 3.

- [IpoGoii anoioB

Pucynox 12.2 - leeKTsl 2IeKTPUUECKUX IIETICH.



W3HolIeHHBI MIMOHOYHBIM Ta3 Ha Baly pOTOpa 3aBapUBAlOT U HAPE3aIOT
HOBBIN 11a3.

HapuKOTOAIMIUITHUKHA TE€HEPATOPOB ACPEKTYIOT COTTACHO TEXHUYECKUX YyCIIO-
Buil. [loammnHnKN, UMEOIKe YBEIMUYCHHBIM PaIualbHbId H3HOC WIM YCTAJIOCTHOE
W3HAIlIMBaHKE (BBIKpAIIMBAHUE) TOBEPXHOCTHU MIAPUKOB WK OETOBOM JOPOKKH, BbI-
OpaKOBBIBAIOT.

['pacduToBBIC MIETKH U MIETOYHBIE MPY>KUHBI MPOBEPSIOT HA MX COOTBETCTBHE
tpeboBanusMm TY. Texuudueckue TpeOoBaHUs peACTaBICHBI B Tabwmie. 12.1 .

Tabnuma 12.1 - Texaudeckue TpeGOBaHUS HA PEMOHT IIETOYHOTO MEXaHU3Ma, TeHe-
pPaTOpOB MEPEMEHHOTO TOKA

[Mokazarenu Mapku reneparopos
1250 1285 221
Ycunue nprwxatus
IIETOK K KOHTAaKTHBIM 1,8-2,6 2,0-2.,5 4,0-4.4
koapraMm H
Jlomyctumast BeIcOTa g ; o
LIETOK, MM ( HE MEHEE)

[Ipu M3HOCE KOHTAKTHBIX KoJiel Ha riiyOuHy cBeime 0,25 MM ux mpora-
YUBAIOT HAa TOKAapHOM CTaHke. JlomycTumoe OueHue Kojiell OTHOCUTEIBHO OCH
potopa He 6onee 0,03 mm.

UyryHHbI€ IIKMBBI C U3HOIICHHBIMU PYYbsIMUA BBHIOPAKOBBIBAIOT. TeXHUUECKHE
TpeOboBaHus Ha AedekTaluo aerainei reHeparopa ['~2;0 mpeacTaBieHbl B IPUITOAKE-
HUHU 3
[Ipu BeIsSIBIEHUU Ne(EKTOB 3IEKTPUUECKUN LTl C MCIOJIb30BAHUEM d3JIEKTpHUYe-
CKUX cXeM ¢ HanpsbkeHueMm 220B cnenyer ocoboe BHMMaHHE 0OpaTUTh Ha COOJI0Ie-
HUE MPaBUJI TEXHUKU OE€30M1aCHOCTH.

Ha puc. 12.3 a, 6 noka3aHbl CXeMbl IPOBEPKH 3aMbIKaHUSI OOMOTOK, poTOpa U
craropa Ha "maccy". [Ipu OTCyTCTBUM 3aMBIKaHMSI JIaMIIa HE 3aropaercs .Buumanue!
[Ipu BBINOJHEHUHU TaHHOM ONepauuy HEOOXOJUMO IMOJUIOKUTH MOJl POTOP U CTATOP
PE3UHOBBIN KOBPHUK,

MexBUTKOBOE 3aMbIKaHHE€ OOMOTOK CTaTOpa M POTOPA BBISABISIOT U3MEPEHUEM
ux conpoTtusieHus. [Ipy HaTUUMK MEXBUTKOBOTO 3aMBIKAHHSI COMPOTUBIIEHUE 00-
MOTKHM yMEHbIIAeTCs. V3MepsitoT COMpOTHUBICHHE OOMOTOK C MOMOILIBI0 OMMETpa
UJIY 10 CXeMe, TOKa3aHHOM Ha puc. 12.3 B, T.

U
B nocnegnem cityyae conpoTUBIIEHHE ONPENENstoT no popmyne: R= T

rae U - mokazanue BoibTMETpa, B; I- mokazanue ammnepmerpa, A.



b

a - MPOBEpKa 3aMbIKaHUs1 OOMOTKHM BO30YXACHHS HA Maccy ;
0 - mpoBepKa 3aMbIKaHUs OOMOTKHU CTaTOpa Ha Maccy ;
B - IPOBEpPKA CONMPOTHUBIICHUS OOMOTKHU BO30YXKICHHUS ;

T - IPOBEPKA COMPOTUBIEHUS OOMOTKH CTAaTOPA .
1 - KOHTaKTHbIE KOJIbIIA ;
2 - LIECTUIOIIOCHBIE IUIACTUHBI B cOOpe ¢ 0OOMOTKOM BO30YK/IE€HUS ;

3 - crartop B cbope ¢ 0OOMOTKOIA.
Pucynoxk 12.3 - Cxembl IPOBEPKHU COCTOSIHUA OOMOTOK pOTOpa M CTaTropa.
[TonyueHHbIe pe3yabTaThl CPABHUBAIOT TaHHBIMU 3aBOJIa-M3TOTOBUTENS WIIH

JaHHBIMH TeXHUYeCKuX ycinoBuil .ComnpoTuBieHre (a3oBbIXx OOMOTOK cTaropa
(Mexny ABYMs JIFOOBIMHU BBIBOJAMHU (PUCYHOK 12.3r) 10JkKHBI ObITH paBHBL. [Ipu 00-



HapY>KEHUH MEKBUTKOBOTO 3aMbIKaHUsSI OOMOTKHU 3aMeHst0T. Hannure oOpriBa B 00-
MOTKaX OMPEJENSIOT ¢ HOMOIIbIO KOHTPOJIbHOM Jiamibl .I1pu nmpoBepke 0OMOTKH po-
TOpa UIYNbl KOHTPOJBHOM JIaMIIbl COEUHSIOT ¢ KOHTAaKTHBIMU KoJibliaMu. Ilpu ot-
CYTCTBHM OOpBIBA JIAMIIA 3arOPAETCH.

[Ipu BBISBICHUM LEIOCTHOCTU (Pa30BbIX OOMOTOK CTAaTOpa OAMH IIYI KOH-
TPOJILHOM JIaMITbl COEUHSIOT ¢ HadaioM (a3 (obmiast cmaiika) ,a BTOpO# IIymn co-
EAMHSIOT TOOYEPEHO C BBIBOAAMU KaXI0M (pa3bl. 3aropaHue JlaMIl YKa3bIBaeT Ha
OTCYTCTBHUE OOpPBIBOB B Karymikax. [Ipu oOHapyxeHun oOpbiBa B OfHOU (ase, e€
cienyeT 3aMeHuTh. YacThiM AedeKToOM TeHepaTopoB MepeMeHHoTo Toka. ['-250 sB-
JsieTcst HEUCIIPABHOCTH BBIIIPSAMUTEIILHOIO 0J10Ka THUIA BbI'-1.

bnok pekoMeHyeTcs NpoBEPSITh NPU OTCOEIMHEHHONH 0OMOTKE BO30YKIEHUS
HO CXeMe , IOKa3aHHOW Ha pucyHke 12.4 a, 0.ITo cxeme 12.4 a mpoBEPSIOT AHOIBI
NpUNAsHHBIE K MIKMHE "+" B ClieTyIolel MoCciIe10BaTEbHOCTH

Cxema A — 1714 IpOBEPKHU AUOJOB, IPUITASTHHBIX K IIIMHE «1».

Cxema b — 1151 npoBepKH JUOJ0B, IPUMASTHHBIX K IITUHE «-«.

- mmHa «-»; 2 — BIBOA 00MIMI; 3 — 1IMHA «+»; 4 — BBIBOJBI IMOAO0B, MPUTIASHHBIX K
HIMHE «-»; 5,6 — COEAMHUTENIBHBIE ITPOBOIA.

Pucynox 12.4 — CxeMbl TIPOBEPKH COCTOSIHHS JTHOJOB BBIIPSIMUTEIHLHOTO OJIOKa
BBI" — 1 reneparopa I'-250.



- MOJCOCIUHUTH MPOBOJ S5 K IMHE "+" BRIIPSAMUTENS ,a IPOBOAOM 6 MooUe-
penHo kacaroTcsa BbIBOAOB 2. [Ipu ucnpaBHbIX auojax yammnodka Al2-I qomxHa ro-
pETBh.

- MOJICOEAUHUTD MPOBOJ 6 K IIMHE «+» BBIIPSMUTENS , @ BBIBOJOM MPOBOJA:
MOOYEPETHO KacaroTcsi BBIBOAOB 2. [Ipu MCIpaBHBIX AMOAaX JIaMIIOYKa HE JI0JKHA,
roperts. ' opeHure 1aMibl yKa3bIBa€T Ha KOPOTKOE 3aMbIKAHUE B IPOBEPSEMOM JTHOJIE.

nn

ITo cxeme 4 6 TPOBEPSAIOT IUOMBI ,IPUNASHHBIC K IIMHE B CIIEAYIOLIEHN MOCIEN0-

BaTCIIBHOCTH.

"nn

- HOI[COGI[I/IHHIOT IIpoOBOa 6 K IIMHE BBIIIPAMUTCIISA, @ BBIBOAOM 5 IMoo4YCpPCaIHO

KacaroTcs BeIBOOB 2. [Ipn ncnpaBHeix nuonax jamna Al2-1 ropur.
nn

[IpucoenuHsOT IPOBO S5 K IIWHE
HO KacaroTcst BBIBOAOB 2. [Ipy ucnpaBHBIX THOJaX Jiamra HE TOPUT.

BBIIIPAMUTEIIA, @ BBIBOAOM 6 noovuepca-

CoOopka resepartopa.
COopka reHepaTopa MpOU3BOAUTCS B OOpaTHON MOCIIEI0BATEILHOCTH
ero paz0opKwu.

HUcnbiTanue reseparopa

KauecTtBo peMoHTa reHepatopoB Mociae UX 0OOPKHU MPOBEPSIOT HA ClElHalb-

HBIX cTeHaax Moaeau 532M miu KK-968.
Kpenutcs renepaTtop Ha CTeHAAaX HA CIEHUAIBHOM KPOHIITEHHE U NPUBOJAUTCS  BO
BpallleHHe OT d3JeKTponaBuraresns depe3 Bapuatop. Crenasl umeror taxomerp (1),
BosibT™METp (V) u amnepmerp (A). st obecriedeHus 3arpy3ku reHeparopa rnpu ero
UCIIBITAHUU CTeHJI uMeeT peoctar (R)

CxeMa pacmosioskeHHs] KOHTPOJIbHBIX MpuOopoB crerna KM-968 mnokaszana Ha
pucyHke 12.6. ['eHepaTopbl ociae pEMOHTA UCHIBITHIBAIOT B JIBYX PEKUMax: Ha XO-
JocToM Xoay (0e3 Harpy3ku) U moj Harpy3koil. [lpu ucnbITaHuM reHepaTop coeuu-
HSIOT C TIPUBOJIOM CTeHJA U 3aKkperisatoT. [loacoenunstor nposojaa no cxeme «11I»,
«*+», «-« COOTBETCTBEHHO HA ITAHENIM CTEHAA U T€HEPATOpa.

HcnbiTaHue reHepaTopa HA X0J0CTOM X0y

Ha mannoi oneparumn onpeaensoT MUHUMAJIbHYIO YacTOTY BpPaIllEHUs] pOTOpa
reHeparopa , Ipu KOTOpoMu reHeparop aaet Hampsbkenue 12,0-12,5B. Yacrtoty Bpa-
LICHUS pOTOpPa U3MEPSIOT C IOMOLIBIO BapuaTopa cTeHaa pyukou 7. Ilepexirouarens
4 nomxeH cTosTh B mosioxkenuu " 0 " (6e3 Harpy3ku).

Ecnu yactoTa BpailieHus reHeparopa npu nokaszanuu sojabt™erpa 12,0 - 12,5 B
BBIILIE JTOYCTUMOTO 3HAYEHUs (CM. MpUiIokKeHue ), To 3TO TOBOPUT O HAIUYUU He-
UCIPABHOCTEN reHepaTopa (3aeqaHue NOAIIUIHUKOB; Halln4YKe aAedekTe B 0OMOTKaxX
; BPEIHBI KOHTAKT POTOpa CO CTAaTOPOM M JIp.)



HcnbiTaHue reHepaTopa noJa Harpy3Koi.

[Ipn ncnblTaHUM TeHepaTopa MO Harpy3KOW ONpPEAeIAI0T, TP KaAKOW MUHH-
MaJIbHOM 4YacTOTE BpallleHHs] T€HepaTop 00ECleUrBAET YKA3aHHYI0 B TEXHUUYECKHUX
YCHOBUSX Harpy3ky W Hanpspkenue 12B wnm 24B. [{nst aToro pyuky 4 cTeH1a BKIIIO-
yatoT B nojoxkenue "R". [locrenenHo yBenuunBasi 000pOTHI T€HEpAaTOpa PyUKOil Ba-
puaropa 7 u 3arpysasi reHepaTop peoCTaToM 2, YCTaHaBIMBAIOT TOK Harpy3ku ( 28A
st reHepatopoB ['-25C u Hanpsbxkenue 12B). Ecnu wactoTta BpalieHus reHepaTopa
paBHA WJIM MEHBIIIE YaCTOThI, YKA3aHHOW B TEXHUYECKHX YCJOBHSIX, TO T'€HEPATOP
UCITPaBEH.

1 — BeHTHUIIM OOpATHOM MONSPHOCTH;

2 — BEHTWJIH IIPSAMOU MOJISPHOCTH.

Cxema A — 1715 IpOBEPKHU 3aMbIKaHUSI OOMOTKH BO30Y:K/I€HUS HA MacCCy;

Cxewmsbl b, B, T', - 11 npoBepku COCTOSAHUS AHOAOB NPAMOW U 0OpaTHOM MOJSPHO-
CTH.

Pucynok 12.5 — Cxembl IPOBEPKH COCTOSTHUSI OOMOTKHM BO30Y>KICHUS U TUOJOB BbI-
npsamuTtens reaepartopa ['-306.



1 - rereparop; 2 - peoctaT; 3 - maHenb cTeHAa; 4 - nepekatodarensb (R- Harpyska, 0
- 6e3 Harpy3ku; b - BktoueHue Oarapen); 5- nmepekitouaresab 4YacTOThI BpAIICHUS
AJIEKTPOIIPUBOJIA CTEHA; 6 - pexyKTop; 7 - Bapuarop; 1la - momsapHOCT Maccel «+»
; 11 0 - momsipHOCTh Macchl  «-»; 11 B - 3apsAaka akkymymsitopa; 12 - HanpspkeHHe
Oarapeu: a- 6B; 60 — 12B; B - 24B.

Pucynok 12.6 - Cxema noaxintouenus reHeparopa ['-250 npu ucnibITaHUK HA CTEHIE
KU - 968 .



[1nan nabGopaTopHOTO 3aHATUSA

1. M3yunTh OCHOBHBIE HEUCIPABHOCTH TE€HEPATOPOB, CHOCOOBI M MPHUEMBI
OmpeAesieHUs] OCHOBHBIX HEMCITPABHOCTEU reHepaTOpOB U NPUOOPHI 17151 STOTO.

2. O3HaKOMUTKLCS C MPHUCIOCOOICHUSIMHU, 000PYIOBAHUEM U HMHCTPYMEHTOM
JUISl PEMOHTA T€HEPATOPOB.

3. Tlocne pa3bopku reHepaTopa U3MEPUTh U3HOCHI pabOYUX MOBEPXHOCTEU POTO-
pa, KpBIIIEK TeHepaTopa, METOK U WX MPYKHH, IIKKWBA, CTATOpa U JIaTh 3aKIIOYCHHE 00
UX TEXHUYECKOM COCTOSIHUM. /[aHHbIE MUKpPOMETpaXka IeTalIeil 3aHECTH B OTYET.

4. BBINMOJHUTH PEMOHTHBIC OIEPAlUM MO YCTPAHCHUIO MEXaHUUECKUX Jedek-
TOB T€HEepaTopa.

5. IIpoBecTu cOOpKy M UCTIBITAHUE TeHEpaTopa. [laHHbIe 3aHECTH B OTUET.

5. 3ajgaHue CTyeHTY

5.1. Otpa3uts B OTYETE OCHOBHBIE TEOPETUUECKUE MOHATHA O PEMOHTE ABTOTPAKTOPHOTO
ANIEKTPOOOOPYIOBAHMS (T€HEPATOPBL, CTAPTEPHI).

5.2. Onmcarb METOMKY PEMOHTa aBTOTPAKTOPHOIO 3JIEKTPOOOOPYIOBaHUS (TE€HEPATOPHI,
CTapTepBbl).

5.3 Caenarb 3aKI04EHHE O PE3yJIbTaTaX PEMOHTA aBTOTPAKTOPHOIO 3JIEKTPOOOOPYI0-
BaHUsI (T€HEPATOPHI, CTAPTEPHI).

KoHTponpHbBIE BONIPOCHI:

1. Ha3Bate nedekThl Aetane reHeparopa.

2. IlpuBectu crocoOb! ycTpaneHus 1eeKToB renepaTopa.

3 Kpatko onucath crocoObl IPOBEPKHU COCTOSIHUS OOMOTOK pOTOpa U CTaTopa.

4. Kpatko onucarb crnocoObl IPOBEPKHU COCTOSTHUS JUOJIOB BBIIPAMUTEIBHOTO OJI0Ka
BBI'-1 reneparopa I'-250.

5. Kparko onucaTh TEXHOJIOTHYECKU TTpoliecc pa300pKU U COOpPKU reHeparopa.

6. KpaTko onucaTh criocoObl MPOBEPKU COCTOSTHUS OOMOTKH BO30YKIACHHS U TUO/I0B
BBITIPSIMUTEISI TEHEPATOPOB.



JlaGopaTopHasi paGora Ne 10.
PeMOHT TONJIMBHOM annapaTypsbl AU3eJIbHBIX IBUTaTeIel

1. Iens paboTHI.

1.1. 3akpenuTh TEOPETUUECKNE 3HAHUS O TEXHOJIOTUUYECKOM MPOLECCE PEMOHTA TOII-
JIMBHOM armapaTrypsbl IU3€JIbHBIX IBUTATEIICH.

1.2. U3yunTh TEXHOJOTUYECKUM MPOLECC PEMOHTA TOILIMBHOM anmaparypbl IU3€Ib-
HBIX JIBUTATEJIEH.

1.3. TlpuoOpecTu HaBBIKM BBHITIOJHEHUS OTIEIBHBIX OINEpaIiii peMOHTa TOILJIMBHOMN
anmapaTypbl IU3€JIbHBIX IBUTATEIICH.

2. IlopsoK BBITIOJHEHUS PAOOTHI.

2.1. ByunTh TEXHOJOTUYECKUH TMPOIIECC PEMOHTA TOTUIMBHOW ammapaTyphl JU3eNTb-
HBIX JIBUTaTeNeH (onucanue paboTsl, m.4)

2.2. OpopMuTh OTUET 1O padoTe.

3. TexHuKa 6€30MaCHOCTH.

3.1. [Ipu BBINOJIHEHUH J1TaOOPATOPHON pabOTHI CTYAEHT JOJKEH PYKOBOJACTBOBATHCS
00ILIKMMH TpaBUIaMu 0€30MaCHOCTH € MPUOOPAMU U MPUCTTOCOOTICHUSIMU.

3.2. 3ampeniaeTcsi OJb30BaThCsl HEUCTTPABHBIM HHCTPYMEHTOM M TIPUCTIOCOOJICHMUSI-
MHU.

3.3. CTyeHT JOJI’KEH BBIMOJIHATH Pad0Ty ¢ MpUOOpaMu U MPUCHOCOOIEHUSIMHU TOJIb-
KO B IIPUCYTCTBUU MperoAaBaTelisi LIk yueOHOTro MacTepa.

4. Onucanue paboThI
1. TommuBHBIE 6aKW U TOTUTHBOIIPOBOIBI

TomnuBHbIe 6aku n3roraBnuBaioT u3 ctanu 08. OcHOBHBIE Je(EKTHI TOTLIUB-
HbIX OakoB (puc. 13.1): mpoOOMHBI WM CKBO3HAST KOPPO3Us CTEHOK 1, paspyie-
HUE CBApHOTO IBa 2 B MECTE NMPUBAPKHU HAJTWBHON TPyOBI, BMATHHBI CTCHOK U
HAIMBHOU TPYOBI 3, HApYIICHUE COCIUHEHUS MEPEeropoJIOK CO CTEHKOW 4, Hapy-
IICHUE T€PMETUYHOCTH B MECTAaX CBAPKU U MaWKH 5, TOBPEKACHUE PE3bOBbI.



1 - ckBO3HAsi KOPPO3HUSI CTEHOK; 2 - pa3pyllI€HUEe CBAPHOrO 111Ba; 3 - BMSATHU-
HbI; 4 - HApyUIEHUE COCIMHEHUS TEPErOpPOIOK CO CTEHKOH; 5 - HapyllleHue
TepMETUYHOCTH B MECTaX: CBapKHU U Mailku

Puc. 13.1. OcHoBHBIE AedEKTHI TOIUIUBHOTO OaKa

BwmsiTuHBI Ha cTeHkax 0aka yCTpaHSIOT mpaBkoil. HapyrieHue coearHeHUs mepero-
POJIOK CO CTEHKaMM YCTpaHsSIOT cBapkoil. HebonbIire TpemuHbl, a Takke Hapyllie-
HUE€ TEPMETUYHOCTH YCTPAHSIOT MAWKONM HU3KOTEMIIEPATypHBIM IPUIIOEM. 3HAYH-
TEJIbHbIC TPEUIUHBI YCTPAHSIOT
MMaKOW BBICOKOTEMIIEPATYPHBIM IPUIIOEM, & B HEKOTOPBIX CIy4YasiX U MOCTAHOBKOM
3amar. [locne peMoHTa 0akM UCTIBITHIBAIOT HA TEPMETHUHOCTD.
TormmMBOMPOBOABI HU3KOTO JIaBICHUS M3TOTABIMBAIOT M3 MEAHBIX WU JIATYHHBIX
TpyOOK WJIU U3 CTATHHBIX TPYOOK C aHTHKOPPO3UOHHBIM MOKPHITHEM. TpyOOTIPOBOIBI
BBICOKOTO JIaBJICHUS] U3TOTABIUBAIOT U3 TOJICTOCTEHHBIX CTAIBHBIX TPYOOK.
OcHoBHbIE 1e(eKThl TPyOONPOBOIOB: BMATUHBI Ha CTEHKAX, TPEUIUHBI, Mepe-
JIOMBI WJIM TIEPETUPAHUs, TOBPEKIACHNUS Pa3BaJblIOBAaHHBIX KOHIIOB TPyOOK B MecTe
HaxoJeHus Hunmens. [lepen peMoHTOM TpyOONpOBObI TPOMBIBAIOT FOPSIYMM pac-
TBOPOM KayCTHMUYECKOW COJIbI M MPOAYBAIOT BO3AYXOM. BMsATHHBI Ha TpyOompoBoaax
YCTPaHSIOT MPaBKOW (IPOrOHKOM IIapHUKa).
[Ipy HamMuuu TpEUIMH WU MEPEIOMOB, a TAK)KE NEpPETHpaHus TPyOOK ne(eKTHbIE
MECTa BBIPE3aI0T, 3aTEM TOILIMBOIIPOBO/bI HU3KOro AaBieHUs COEIUHSIOT IIpU IO0-
MOIIM COCTMHUTENBHBIX TPYOOK (puc. 13.2), a BBICOKOTO JIaBJICHUS - CBAPKOU BCTHIK.
Ecnu npu 3ToM mHa TpyOONpoBOJa YMEHBIIMIACh, TO BCTABJISIOT JOMOIHUTENb-
HBII KYCOK TPYOBI.
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a - HU3KOIr'o JaBJICHHUA, 0 - BEICOKOTO JaBJICHUA

Puc. 13.2. CoocoObI coOeTMHEHUS TOILIHA-
BOIIDOBOIIOB

[ToBpexieHHBIE pa3BabIIOBAHHBIC KOHIIBI TPYOOIPOBOJIOB OTPE3aOT U BHOBD
Pa3BAJIBIIOBBIBAIOT MPH MOMOIIH CIIEHUATBHOTO MPUCTOCOOICHHUS.

[Tocne pemoHTa TPYOONPOBOABI TPOBEPSIOT HA TEPMETUYHOCTh, a TPY-
00MpOBO/IbI BHICOKOTO JIABJICHUS U HA MPOMYCKHYIO COCOOHOCTh. OTKIOHEHUS Be-
JUYUH MPOITYCKHOM CIIOCOOHOCTH TPYOONPOBOOB, YCTAHABIMBAEMBIX HA OJUH JIBH-
raTenb, He JOJKHBI peBbImaTh 10%.

2. IlogxauuBaromuy Hacoc

Ha GonpuimHcTBE TPaKTOPHBIX U KOMOAWHOBBIX JABUTATENEN MPUMEHSIOT TO/I-
KauMBaIOIINE HACOCHI TUTYH)KEPHOTO (MOpIIHEBOTO) TUna. HeoO0XoAMMOCTh B peMOH-
T€ HAacoca OMNPENeISIIOT €ro IMpeABAPUTENIbHBIM HUCIHbITaHuEeM. HencnpaBHOCTAMU,
HEIMOCPEJACTBEHHO BbI3BIBAIOIIMMH MOTEPIO MPOU3BOIUTENBHOCTA HAcOCa U pa3BUBa-
€MOr'0 UM JIaBJICHUS, SIBJISIFOTCSl HEIIOTHOE MpUJIEraHue KIIallaHOB K CBOMM THE3/1aM
U YBEJIIMYEHUE 3a30pa MEXIY MOBEPXHOCTSIMHU IUTYH)KEpa U OTBEPCTHSI B KOpPITycCe.
Kpome Toro, moakauuBaromyii HaCOC MOPIIHEBOTO THUMA MOKET UMETh CIIEAYIOIINE
nedeKThl: U3HOC JAeTallel y3/a TOJKATeNsl, U3HOCHl KOPIyca U MOPIIHS, U3HOC Pe3b-
OOBBIX COEIMHEHUM, HAPYILIEHUE MOCAIKH IIAPUKOBOTO KJanaHa U U3HOC MOPIIHA U
HWJIWH]IPA HACOCa PYYHOU MOJAKAYKON TOIUIMBA, MOTEPS YIPYTOCTU MPYKUH MOPIIIHS,
KJIAaHOB Y TOJIKATENSI.

N3HolIeHHOE 0TBEpCTHE MO CTEP>KEHb TOJKATENSI B KOPITyCe MOAKAYMBAIOIIe-
ro Hacoca MOKET OBbITh MCIPABICHO PAa3BEPTHIBAHUEM JIO0 PEMOHTHOIO pa3Mepa WU
MPOIIMBKOM. B 3TO 0TBEpCcTHE BCTABIAIOT CTEPKEHb TOJIKATENS TOTO K€ PEMOHTHOTO
pasmepa.

N3HOMIEHHBIE OTBEPCTHS B UYyTYHHOM KOPIyC€ MOJ MOPIIEHb PACTAYMBAIOT J10
PEMOHTHOTO pa3mepa.

N3HOC moBepxHOCTEN THE3] KJIalmaHOB B KOPITyCe YCTPaHSIIOT 00paboTKoM
CriennaIbHOM (pe3oii 10 BRIBEACHUS clie/IoB u3Hoca (puc. 13.3,a).
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a - MMOJTOPIIOBBIBAHKEM; O - TOCTAHOBKOMW THE3/1a;
1 - KopIyc MOMIIbL; 2 - HANpaBIIsIoIIas BTyJKa; 3 - ¢pesa; 4 - BcTaBHOE THE3/10;
5 - xiamnas; 6 - mpoOKa KiamnaHa.

Puc. 13.3. PemoHT rHE3/1a Ki1amada

Korja xoJiblieBo# BBICTYT TIOCI€ HECKOIBKUX MOATOPIIOBBIBAHUM Oy €T CHAT, THE3/0
BOCCTaHaBJIMBAIOT PACCBEPIMBAHUEM KOpPITyCa U 3alIPECCOBKOW MJIM IOCTAHOBKOW Ha
KJiee cTalibHOTO THe3aa (puc. 13.3,0).

Crnenpl M3HOCA TOPUOBOM MOBEPXHOCTU KJIANAHOB YCTPAHSIOT MPUTHPKOM Ha
YyTyHHOM ITUTE WIM MEITKO3EPHUCTOMN NUTH(HOBATLHOMN MIKYPKOH.

OcHOBHOM N1e(heKT MOPIIHA: U3HOC HAPY>KHOW MOBEPXHOCTH. Ero ycrpanswoT
HAaHECEHUEM Xpoma J0 PEMOHTHOro pasmepa. Ilepea xpomupoBaHueM HEOOXOIAMMO
HOpUIEHb NPOULTN(OBATH 10 BHIBEACHUS CIIEOB U3HOCA. MOKHO U3rOTOBUTH HOBBIN
NOpUICHb PEMOHTHOTO pa3Mepa U3 cTtainu 45, 3akaauTh ero u npouutudosats. OT-
XPOMHUPOBAaHHBII WM BHOBb M3TOTOBJIEHHBIM TMOPIIEHb W OTBEPCTHE B KOpPIIyCe
HE00X0AMMO 00paboTaTh MPUTUPAMHU, & 3aTEM, COBMECTHO PUTEPETH O MOTYyUECHHUS
HOPMAaJIBHOTO 3a30pa.

HaunGonee yacToii HEMCIPABHOCTHIO Yy MOJKAYMBAIOIIMX HACOCOB MOPIIHEBOTO
THUIIA SIBJSIETCS YBEIUUYECHUE 3a30pa, MEKTy CTEPKHEM TOJIKATENS U
MOBEPXHOCTHIO 0TBepcTUd B Kopiyce. [Ipu 3a30pe 6omee 0,02 MM oTBepcTHE pa3Bep-
THIBAIOT U MU3rOTABIMUBAIOT HOBBIM CTEPKEHb PEMOHTHOTO pa3Mmepa. CTep:KeHb U3 BbI-
COKOYTJIEPOJUCTOM CTAIM HUIM(]YIOT C TAKUM PacyeToM, UTOOBI OH IJIOTHO, C YCHIIU-
eM, BXoaw1 B oTBepcTue. [locne 3Toro crepkeHb U OTBEPCTHE COBMECTHO MPUTHpA-
10T. Y MOJKAYMBAIOMIMX HACOCOB MOCIEIHUX BBITYCKOB CTEP)KEHb TOJIKATENS Nepe-
MEIaeTcsl B CTaJIbHOM BTYJIKE, BBEPTHIBAEMOU B KOpIyc Hacoca (puc. 13.4), uto maet
BO3MOYKHOCTb 3aMEHATh U3HOILIECHHbIE JeTanu. Hacocsl cTapoil KOHCTPYKLIMU MOYXHO
MO/JIEPHU3UPOBATh, PACCBEPJIMB OTBEPCTHUE B KOPITyCe CBEpJIOM AuaMmeTpom 10,6 mm,
Hape3aB B oTBepcTuU pe3bOy M12x1,25 u ycTaHOBHB (IIyTeM BBEPTHIBAHUSI) CTAJb-
HYIO BTYJIKY.
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1 - Kopnyc ¢ pe3bboii Nog, BTYAKY; 2 - CTep*KeHb TONKaTenn; 3 - cTa/bHaA BTy/Ka C pe3bboit; 4 - npo-
Knagxa.

Puc. 13.4. Kopnyc noakadyuBaromiero Hacoca co CTAIbHOM BTYJIKOW CTEPKHEM

TOTKATETTSd:

Yxynmenue paboThl HACOCOB MOXKET OBITh BBI3BAHO U HEIJIOTHBIM TPHU-
JIEraHUEM K THE3/ly IIapUKOBOTO KJIallaHa HAcOCAa PYYHOW MOJIKAUYKU. JTy HEHCIpPaB-
HOCTb YCTPAHSIIOT MOJTOPLIOBBIBAHKUEM (TOPLIOBOM (hpe30i UM Ha TOKAPHOM CTaHKE)
JTHA UAJIUHJPA J0 MOJYYEHUS] OCTPBIX KPOMOK y OTBEPCTHS, K KOTOPOMY MpPUIIETaeT
mapuk. [locie 3Toro ocTpbie KPOMKH 00UYEKaHMBAIOT MPOCTYKUBAHUEM K THE3Yy Ye-
p€3 HaCTaBKy IIapuka quameTpoMm 7,94 mm. Y MmoJKayuMBaromnX HACOCOB MOCIEIHUX
BBIITYCKOB IIAPUKOBBIN KJlalmaH 3aMEHEH MPOKIIAJIKON 13 OEH30CTOMKOM pEe3UHBI, a B
MPOTOUYKY Ha MOPIIHE YCTAHOBICHO PE3MHOBOE KOIbLIO. MI3HOIIEHHBIE JIETalu B 3TOM
cilydae 3aMEHSIOT. Y HAacCOCOB CTapod KOHCTPYKIIMH ITOT y3€J TaKKe MOXKET ObITh
MOJEPHU3UPOBAH.

OTpeMOHTHPOBAHHBIE MMOJAKAYMBAIOIIME HACOCHI MPOBEPSIIOT Ha MPOU3BO-
JTUTEIbHOCTh U MaKCHUMallbHO€ JAaBieHue. VchbplTaHue MNPOBOAUTCS HA CTEHIAX
CATA-1 unu CATA-2 (KH1-921M), a B crienuanu3upOBaHHbIX NPEANPUATHIX - Ha
crenaax' KM-1499. OcHoBHBIE MOKa3aTeIU MOJAKAYMBAIOIIMX HACOCOB MPUBEACHHI B
taou. I11

[IlecrepeHuarsie MOJKAUYMBAIOIINE HACOCHl IMOJBEPralOTCs PEMOHTY aHa-
JOTUYHO HIECTEPEHYATHIM MACISIHBIM HACOCaM.

3. TommuBHEBIN HAacoC

JleTanu U KOpIyc Hacoca MOTYT UMETh pa3jMyHble U3HOCHI U AePEKTHI, B 3a-
BUCHUMOCTHU OT KOTOPBIX BBIOMPAIOT TOT WJIM MHOM CIIOCOO pEMOHTA.



XapakTepHble J1e(heKThl KOpIlyca Hacoca: M3HOC Jbicku A (puc. 13.5) u uu-
JUHAPUYECKON NMOBEPXHOCTU b 0TBepcTHA MOA PENKY; U3HOC HANPABIISIIOIINX Na30B
B mox ocm Tonkarene IuIyH:Kepa M NWIMHAPHYECKOW moOBEpXHOCTH [' oTBEpCTHS
MO, TOJIKATENIb; U3HOC WM CPBIB PEe3bOBI MO OOJTHI M IUMWIBKU; TPEIIUHbI; 3a001-
HbI Ha YCTAaHOBOYHBIX IJIOCKOCTSIX.

A - U3HOC /IbICKM OTBEPCTUA NoA, PeiiKy; b - U3HOC LMAMHAPUYECKOM MOBEPXHOCTU OTBEPCTUA NOoA,
peiKy; B - M13HOC Na30B Nog, ocv TonKaTenen; I - U3HOC OTBEPCTUA NOZ To/IKaTeNb NAYHKEPa; a -
nepemeLLeHne XoMyTUKa NPU U3HOCE NIbICOK B KOPMYCe HAacoca U Ha peliKke.

Puc. 13.5. Mecta u3Hoca Kopiryca TOIDIMBHOTO Hacoca

C yBeJMYEHHEM M3HOCA JBICKM A yBEIMYMBAETCS CaMOIPOU3BOJIBHBIN IOBO-
pPOT PEUKH HAa HEKOTOPBIN YroJl BOKPYT CBOEU OCH.

N3HOC HampaBisgonux Na3oB B KOPILyCe MOJ OCh TOJIKATEIS BBI3BIBAET IEpe-
KOCHI TOJIKaTeel u 00J1ee MHTEHCUBHBIN MX U3HOC. YacTo 3TO MPUBOMT K 3a€JJaHUIO
OCH POJIMKA.

N3HOC MOBEpXHOCTH OTBEPCTHUSA MO/ TOJIKATENb O0JbIIIE B MIIOCKOCTH, MEPIEH-
TUKYJISPHOM OCH KyJIauKOBOTO Bajia, U IOSTOMY OTBEpCTHE MPUHUMAET, (hopMy oBa-
Ja. OTO IPUBOAUT K YBEIUYECHHUIO 3a30pa B CONPSKEHUHU OTBEPCTUE - TOJIKATEIb CTa-
HOBUTCS IPUYMHOM CTYKa TOJIKATEJIS.

N3HOC oTBepCcTHA NMOJ PEHKY TOIUIMBHOIO HACOCA YCTPAHSIOT YCTAHOBKOU B
KOPITYC BTYJIKH C OCJIEIYIOLEN NPOIIMBKON B HEW MPOPUIBHOIO OTBEPCTHSL.

M3HomieHHble ma3bl MOJ XBOCTOBMKM OCEH ToJIKaTelel IiyHxkepa olpa-
0aThIBAIOT MPOITUBKOMN IO YBETUYEHHBIN pa3Mep OCH TOJIKATEICH.

TpenmHbl Ha KOpITyce 3aJebIBalOT SIMOKCUAHBIM KieeM, kieeM bd-2 nnu 3a-
BapHBaloT.



XapakTepHble JaepeKThl KyJIadyKOBOI'O Bajla: M3HOC Kyjadka 1o Tpoduiio,
IJIaBHBIM 00pa3oM Ha ydacTtke A (puc. 13.6), COOTBETCTBYIOIIMM ITOJIOKEHUIO POJIH-
Ka TOJKaTeJNs IUIyHXKepa B MOMEHT IMoJa4M TOIUTMBA; 00pa3oBaHuE BhIPAOOTKU B BU-
JIe KOJIBIIEBOM KaHABKU B MeCTe b mpuieranusi CaMOIoKUMHOTO CallbHUKA K IICHKE;
W3HAIIMBAHUE MOCAJOYHBIX MECT IIECK Bajia MOJ BHYTPEHHHE KOJIbIA IIAPUKOIIOM-
IITUITHUKOB; TMIOBPEXKISHUE pPe3b0bl HA KOHIIE BaJla.

A - y4acToK usHoca npoduna Kynadka; b - UsHoc mecTa npuneraHuns K casbHUKY.

Puc. 13.6. XapakTep u3HOca KyJIauKOBOTO Baja

Kynauku nepeunuingoBbIBalOT 10 BBIBEACHUS CIEJOB H3HOCA Ha HUIHQO-
BaJIbHO-KOIIMPOBAJIBHOM CTaHKE.

[llelikn B MecTax NMPUIIETAHUs CAIBHUKOB M IIOCAJKU BHYTPEHHMX KOJEIl Ia-
PUKOIOIUIMITHUKOB NUIH(YIOT 10 BBIBEJIECHUS CIIEOB MU3HOCA, HAPAIIUBAIOT rajibBa-
HUYECKUM IyTEM CJIOM MeTajljla ¥ CHOBA IIIM(YIOT 10 HOPMAJIBHOTO pa3Mepa.

[locamouyHble MecTa 1OJ BHYTPEHHEE KOJBLO IMIAPUKOIOJAIIUIIHUKA MOKHO
HapaCTUTh 3JIEKTPOUCKPOBBIM WIH 3JIEKTPOKOHTAKTHBIM CIIOCOOOM.

OcHoBHbIE A€(EKTHl TOJIKATENs IUIyHXepa: U3HOC TOpra pPeryJupOBOYHOTO
00JITa; MOBBIIICHHBI CyMMapHBIA 3a30p MEXKIY OChIO, POJIMKOM M BTYJIKON pOJIMKA
TOJIKATENS; OCIIa0JIeHNE MOCAIKU OCH B KOPIyCE TOJKATENS: U3HOC HAIMPAaBISAIOMIECH
IIOBEPXHOCTHU KOPILyCa TOJIKATEIIA.

B pesynbrare uM3HOCa AeTayiedl TOJKATENs MOSBIISIFOTCA CTYKH, HapylIaroTCs
MOCAJKH JAETAJIEHN, UYTO MOKET MPUBECTU K MU3MEHEHHUIO ONTHUMAIBHBIX PETYJIHPOBOK
TOILJIMBHOTO HACOCA.

OcHoBHOE JedeKThl peryaupoBoYHOTO Oonta Tonkarens (puc. 13.7): m3HOC
TOJIOBKM B MECTax yIopa B TOPEL] U MOBOAOK ILUIYH)KEPA, a TAKIKE B TAPEIIKY MPYKH-



Hbl IUTyH)XXepa. 3HAUUTENbHBIN M3HOC 00JTa MOXKET SIBUTHCS,, IPUUYMHOW MOBBIIIEH-
HOM CTENEHU HEYYBCTBUTEIBHOCTU PETYJIATOPA M3-3a YBEJIMYEHHSI CONPOTUBICHUS
IIEPEMEIICHUIO PEUKH HACOCA.

1 - 3HOC OT NOBOAKA NAYHXKEPa;
2 - U3HOC OT TOpU@ MAYHXKepa;
3 - UI3HOC OT TapesIkM NPYHKUHBI MYHKepa

TONKaTenA nayH»xepa Hacocos.

Pucynok 13.7. Xapaktep u3zHoca peryaupoBOYHOT0 0oJTa

W3HOCHI peryinupoBoYHOro OoiTa yCTpaHSAIOT HUIM(OBAHUEM IUIOCKOCTH TO-
n0oBku. [Ipu u3HOCE ITMAHUPOBAHHOTO CJIOSI MOBEPXHOCTHh OOJTa HAIUIABISIOT COp-
MaWTOM WJIM CTaJbHOW IPOBOJIOKOM MPHU MOMOIIM ra30BOTO IIaMeHu. B mocnennem
Cllydae HaIUIaBJICHHBIN CIIOM 3aKaJSIOT JUIsl 00€CTICUeHUSI He0O XOIMMOM TBEPAOCTH.

[Ipu u3HOCE TO HapyXHOMY AUAMETPy KOPIIYC TOJKaTels HE BOCCTaHa-
BJIMBAIOT.

Ocnabnenye MocaaKu OCH POJIMKAa B KOPITyCEe TOJKATEINsl YCTPaHSIOT pa3Bep-
THIBAHUEM OTBEPCTHS O] OCh U U3TOTOBICHUEM OCH PEMOHTHOTO pa3mepa.

OcHOBHasI HEUCTIPABHOCTH IUTYH)KEPHBIX Tap - MOTEPS THAPABINICCKON IIIOT-
HOCTH B pe3yJIbTaTe N3HOCA pab0YMX MOBEPXHOCTEHN TUTYHKEPA U THITh3BI.

a - MeCTa M3HOoCa NAyHKepa; 6 - xapakTep U3Hoca BTYAKM A, b - NpOTMB BNYCKHOrO M OTCEYHOrO OKOH;
B, [ - y BNYCKHOrO 1 OTCEYHOrO OKOH.

Pucynok 13.8. MI3HOC mIyHKEepa U THIb36I

[TnynxxepHas napa (IUTyH)Kep — BTYJIKA) U3HAILIMBAETCS MOJ] BO3AEHCTBUEM TBEPABIX
aOpa3MBHBIX YacCTHI], HAXOAALIMXCS B TOIUIMBE. VM3HOC IUTyHXKepa M BTYJKH HMEET
MeCTHBIN xapaktep. Haunbonbmmii u3HOC ITyH)Xepa B BUJE MATOBBIX MATEH HAOIIO-
JAeTCs Ha y4aCTKE NOBEPXHOCTHU y BEPXHEU KPOMKHU IPOTUB BIIYyCKHOTO OTBEPCTHS U
y KOCOM KpOMKH NMPOTHUB OTceyHOro oTBepctus (puc. 13.8,a). Ha BHyTpeHHel mo-



BEPXHOCTHU BTYJIKM MECTO HaWOOJIBIIET0 M3HOCA HAOIIOAAETCS KaK MaTOBOE MSTHO
BOKPYT BITYCKHOTO M OTCEYHOTO O0TBepcTui (puc. 13.8,0).

[Ipn n3HOCE MEXK Ty TUTYHXKEPOM M BTYJIKOM cBblie 10 Mmkm BMecToO 1,5...2 MKM
y HOBOHM mape HeoOXxoauma ux 3ameHa. MI3MepuTh CTONb Malibie MECTHBIE U3HOCHI
WIH 3a30pbl TPYJHO, IO3TOMY OIpEAeTIeHNEe TEXHUUYECKOTO COCTOSHUS TUTYHXEPHOM
napsbl MPOBOISIT KOCBEHHBIM ITyTEM.

CocTosiHEE TUTYH)KEpHOM Tapbl MO CKOPOCTH MPOCAYMBaHWs TOIUIMBA MPOBE-
psatoT npudopom KII-1640, pabotaromum mo cxeme, MokasaHHOW .Ha puc. 13.9.
Y cTaHOBIEHHYIO B MPUOOP BTYIIKY IUTyHXKepa 3aloJHSIOT 10 KPaeB CMEChIO, COCTO-
AIEH U3 IByX 4acTel 3MMHETO TU3EIbHOr0 Maciia M OJHOW YacTH IU3ETBHOTO TOTI-
auBa. BCTaBisOT BO BTYJKY IUIYHXKEP M HArpy>KaroT €ro pbdaroM 3, cO3AaroliuM
yaensHoe AaaieHue 0,22 Mmna (1)1 TUlyH:KepoB JUaMeTpoM 8.5 MMm).

1 - BTY/IKa; 2 - NAyHXKep; 3 - pblyar; 4 - 3aXKMMHasnA raika;
5 - KaHan ans 3anonHeHus npubopa *KUAKOCTbIO; 6 -
Kopnyc npubopa; 7 - BNyCKHOEe OTBEPCTUE BTY/KMU.

Pucynox 13.9. Cxema npubopa KII-1640 mis
IIPOBEPKH COCTOSHUS TUTYH)KEPHOU Mapbl

- T (T

[To mepe mpocaurBaHusl TOIUITMBA YEPE3 3a30P MEXKIY IUIYHXKEPOM M BTYJIKON
IIyHKep OyAeT OMmyCKaThCs, a KOrja Kocasi KpOMKa CPaBHSAETCS C OTCEYHBIM OTBEP-
CTUEM, OH PE3KO MPOBAIUTCSA. BpeMs B CeKyHIaxX OT Hadalla HarpyKeHUs ILUIyH)Kepa
N0 €ro MpOBaJMBAaHUS SBISETCA XAPAKTEPUCTUKON IUIOTHOCTU ILIYHKEPHOM Maphl.
[Tapsbl, UMerONIME MIOTHOCTh MEHEE 3 CEK, BEBIOPAKOBBIBAKOTCS.

TexHU4YecKoe COCTOSTHUE IUTYH)KEPHOW Mapbl MO Pa3BUBAEMOMY JaBJICHUIO
ompeaenstoT MakcumerpoM (puc. 13.10) unu MmaHoMeTpoM Ha COOpaHHOM Hacoce.

MakcuMeTp mo yCcTpoiCTBY aHATOTM4eH (POPCYHKE U UMEET T€ KE OCHOBHBIC
netanu. BpaieHnem MUKpOMETPUUECKOM TOJOBKH 2 PETYJIHPYIOT 3aTKKY MPYKUHBI
3 ¥ U3MEHAIT TakuM o00pa3oM JaBieHue Bpbicka. Ha kopmyce 4 mpubopa 1o
OKPY>KHOCTH T'OJIOBKH 2 UMEIOTCS JIeJICHUS, MMO3BOJISIONIME ¢ TOUHOCTRIO 110 0,5 MIla
OTNPEAC/IUTh, Ha KaKOE JIaBJICHUE BIIPHICKA 3aTsAHYTa MPYyKUHA 3.

MakcuMeTp MPUCOEAUHSAIOT K IITyLUEPY HACOCHOTO AJIIEMEHTa BMECTO TOIUIMBOIPO-
BOJIa BBICOKOT'O JIaBJICHUS. Y CTAHABIMBAIOT MAaKCUMAJIbHYIO MOJa4yy TOIUIMBA, a 4a-



CTOTY BpaIIeHHs KyJadKOBOTO BAJIHMKA TaKyIO XKe, KaK U MPH 3aIlyCKe TU3EIS MyCKO-
BbIM jaBurareneM (mpumepno 100..150 o6/mun).

1- yCTAHOBOYHbIM BMHT; 2 - MUKPOMETPUYECKAA FON0BKa; 3 - Npy-
KUHa; 4 - kopnyc; 5, 10 - wTyuep; 6 - HaKMAHaA ranka; 7 - urna-
pacnblanTenb; 8 - Kopnyc pacnblantens; 9 - ranka; 11 - wapwuk.

Pucynok 13.10. MakcumeTtp

[TocTeneHHo 3aTArvBas BpALICHUEM MUKPOMETPHYECKOW TOJIOBKM MPYKUHY
MaKCHUMeTpa, HaOJII0JAl0T 3a BIPBICKOM Yepe3 pacnpeaenuTens npudopa. Ecnu npu
3aTsHKKE MPYKUHBI HA AaBiieHue Brpbicka Huke 30 MIla HaunHaroT HaOmIOMaTHCS
nepedon WM NpEeKpalleHne BIpPbICKA Yepe3 pacHbUIMTENb MpUOopa, TO Takas mapa
HENPUTOAHA JJIs1 TOCTAHOBKHU Ha HAcoC.

[IpoBepsATh naBiIeHHE, pa3BUBAEMOE NAPOH, MOKHO MAHOMETPOM, IPUCOEAUHEHHBIM
K IITYIIEPY HACOCHOIO IEMEHTA.

[InyHXepHble Mapbl, UMEIOIIME IJIOTHOCTh, HE COOTBETCTBYIOU[YIO TEXHH-
YECKUM YCIIOBHUSIM, BOCCTAHABIMBAIOT CIIOCOOOM MEPEKOMITIEKTOBKH, XPOMHPOBaHH-
€M WJIM HUKEIUPOBAaHUEM IUTYH)KEpa, a30TUPOBAHUEM H JIp.

Boccranosnenue cnocoOOM NEPEKOMIUIEKTOBKHM 3aKIIOYAeTCsl B IMPUTHUPKE,
COPTHUPOBKE HA IPYNIIbI, MOAOOPE U B3aUMHOM NPUTHUPKE TLTYyHKEPHBIX Map.

['unp3a mputupaeTcs cienyoumM obpa3oM. 3akperuisioT TUiIb3y B CIie-
LMAJIbHOM 32)KMMHOM IMPHUCIOCOOJIEHUN MPUTUPOYHOTO cTaHka. OmnpaBKy ¢ NPUTH-
poMm (puc. 13.11) unm miyHKep 3aKpervisiioT B IIMUH/ENE CTAaHKa U Ha TTOBEPXHOCTh
MPUTUPA HAHOCAT CJI0W macThl. [Iputup BBOAT B 00pabaThIBAEMyIO THIb3Y.

1 - npuTtnp; 2 - KOHYCHaA onpaskKa.

Pucynok 13.11 - Tlputup mis ruinb3



KadecTBO mpuTHpKH ompenenseT BHEIIHUM OCMOTPOM (Ha BHYTpPEHHEW mMo-
BEPXHOCTH THJIB3BI JIOJDKHA OTCYTCTBOBATh OJIECTSINME ISATHA) WM MPOBEPKOM Teo-
METpUUECKO (OpMBI. TWIb3bl. OBaJIbHOCTh U KOHYCHOCTb T'MJIb3bI B JIFOOOM ceue-
HHH, ONpPEIEIIEMbIC HHIUKATOPHBIM HYTPOMEPOM WA POTAMETPOM, CPABHUBAIOT C
JTAHHBIMU TEXHUYECKUX YCIOBHU. [Ipr HECOOTBETCTBUH MOKA3aTEICH TEXHUYECKUM
YCIIOBUSIM MPEABAPUTEIbHY IO MPUTUPKY THIb3bI IOBTOPSIIOT.

OKOHYATENbHYI0 NPUTHUPKY BBIMOJIHAKOT JPYTUM NPUTUPOM C NMPUMEHEHUEM
OoJsiee Menkoit macTel M3 mpu TeX ke peknumax.

Topen runp3pl MPUTHPAOT HA YYTYHHBIX IUINTAaX BHAYAJIE NMIPUTUPOYHOM Mac-
Toit M7, a 3atem M3.

[InyHxep NpUTUPAIOT MO OMHUCAHHOMY TEXHOJIOTMYECKOMY mporeccy. Jis
MPUTUPKH TUTYHXKEP 3aKPEIUISIOT B IMIMTUHIEIE, a IPUTUD - B 3AKUMHOM TPUCIIOCO0-
nenuu (puc. 13.12).

s B & NN
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1 - wnNMHAenb cTaHka; 2 - onpaska; 3 - NpUTHP.

Puc. 13.12. Cxema npuTupKku riyHxepa

[locne mpuTUPKK AOCTaTOYHOIO KOJIMYECTBA JAETAIEH UX 3aMEPSIOT, COPTUPY-
I0T Ha TPYNNbI uepe3 | MKM U TOIOUPArOT B Maphl ¢ TAKUM YCIIOBUEM, YTOOBI TUTYH-
KEp BXOJWJI B T3y Ha 2/3 Wbl OT yCWIHS PyKH. 3a TEM, 3aKpenuB IUIYHXKEP B
LaHTOBOM IIaTPOHE CTAHKA, HA MOBEPXHOCTh MPUTUPAEMBIX JETANEH HAHOCAT MACTY
MI u, BKJIIOYMB CTaHOK, B TeueHUe 1...2 MMH NPUTHpPAIO ETAIH OJHA K JAPYToM mpu
yactoTe BpamieHus ryHxepa 100...150 o6/MuH U ymucie ABOWHBIX XOJOB T'HJIb3bI
80...100 B MuHYTY.

KauecTtBo peMoHTa mapbl NpoBEpSIOT ciaeayromum oopazom: Ilocne Tuiaresnsb-
HOM MMPOMBIBKY Maphl B JU3EIbHOM TOIUIMBE IUTYHKep npu Temneparype 18...20 rpa-
JyCOB JIOJI)KEH MEJUIEHHO BXOJIUTh I10JI COOCTBEHBIM BECOM B T'MJIb3Y HA BCIO JUJIMHY.
Ecnu 310 BBIAEPKAHO, TPOBOAST T'HIPABINYECKOE UCIIBITAHUE TIAPHI.

[1myHXepbl, KOTOpbIE HE yJaeTcsl No00paTh K TWib3aM, XPOMHUPYIOT WM HU-
KEeTUPYIOT, WK a30TUPYIOT 00€ JeTalid, a 3aTeM MPUTHUPAIOT JCTalIH IUTyHXKEPHOU
naphl.

OcHOBHOM JAedeKT KiIamaHHOW Mapbl - M3HOC, KOTOPOM NPHBOAUT K IO-
SBJICHUIO T€YM TOIUIMBA Y€pe3 HEIJIOTHOCTH, a TAKXKE K YBEIMYEHHUIO 3a30POB B Me-



CTaxX COIIPsKCHW KilallaHa W CCOJIa. XapaKTepHHe MCCTa H3HOCA YKa3abl Ha pHUC.
13.13.

a- O6paTHOI'O KnanaHa;

6 - cegna obpaTHOro KianaHa;
1 - 3aN0pHbIA KOHYC;

2 - pa3rpy3o4HbIi MNOACOK;

3 - HaNPaBAALMNA XBOCTOBUK;
4 - 3anopHas dacka;

5 - HanpaBAsAoLLee OTBEpPCTHE.

Puc. 13.13. XapaktepHbie MmecTa
M3HOCA KJIallaHHOM Tapbl

[ToBepxHOCTH 3alIOPHOTO KOHycCa KjarnaHa U €ro celjia M3HAIIMBAITCA KaK OT
YAApHOM NOCAJKU KialaHa, BOSHUKAOIIEH TOCJIE OTCEUYKH TOIIMBA B HAAIUTYHXKEp-
HOM TPOCTPAHCTBE, TaK M OT BO3ACHCTBUS aOpa3MBHBIX YACTHUL, HAXOMISIIMXCSA B
toruuBe. [locnennue, nonajas B 3a30p NpPU 3aKPHITUU KJIallaHA BAABIUBAIOTCSA B He-
ro U CeIJI0 M CHUMAKT YacTHIBI METaJlla, C YIUIOTHSIOIIMX MOBEpXHOCTEW. B pe-
3yJbTaTe M3HOCA Ha 3allOPHOM KOHYCE U ceiuie oOpa3yeTcs MaroBasi KOJIblieBasl Ka-
HaBka mupuHoi 0,4...0,5 MM u riryOunoit B cpeanem 0,05 mwm.

[Ipu Bo3aeHCTBIM aOpa3MBHBIX YaCTHUII, MOMABIIKX B 3a30p MEXIY pa3rpy3ou-
HBIM TOSICKOM M LIMJIUHAPUYECKUM OTBEPCTHEM KOpITyca KJlamaHa, Ha Mosicke oOpa-
3YIOTCSI PUCKH M OH MPUHUMAET CKOPMY KOHYCa, a B KOPITyCe MOSBIAECTCS MAaTOBBIN
y4acTok. B pe3ynbTaTe M3HOCAa YBEIMUYMBAETCA 3a30P MEXK]Y pa3rpy30UHbBIM MOsC-
KOM U OTBEPCTHEM CEJIIA.

B ciyyae m3HOCe HampapisOLIEr0 XBOCTOBHMKA KJalaH TOIUIMBHOIO HAKoOCa
NepEeKalINBAETCs, BCIEICTBUE YEr0 HapYIIAETCs TePMETUYHOCTh 3a00pHOM YacTH U
MOBBIIIAETCA U3HOC Pa3rpy304HOrO MOSICKA.

YKa3zaHHOE HEUMCITPABHOCTH KJIallaHHOM Mapbl U3MEHSIOT TPOU3BOAUTENHHOCTD
HACOCHOTO 3JIEMEHTa U HapylIaloT XapakTep BIpbICKa ToruiuBa. PaboTta nBurarens c
M3HOIIECHHBIMU KJIAllaHHBIMU TMapaMy XapakTepus3yeTcsi OOoJbIIeH KECTKOCThIO U
JBIMJICHUEM JIBUTATEs.

BoccraHOBIEHHYIO0 WM MOCTYNHUBILYIO B PEMOHT MPELM3MOHHYIO Mapy He-
00X0JIMMO MPOBEPUTH HA IUIOTHOCTH TUIPABINYECKUM HUCIIBITAHUEM Ha CIIELU aJIbHOM
npubope [THK (K1-1086), nokazannom Ha puc. 13.14.
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1, 6 n 17 - pyKOATKK: 2 - YCTPOWMCTBO A/15 YCTaHOBKM HarHeTaTe/IbHOro KnanaHa; 3 - Tpybonposoa; 4 - ruapas-

JINYECKUI aKKyMysaTop; 5 - maHoMeTp: 7 - NoAKa4ymMBaoLWmMn Hacoc; 8 - Kopnyc; 9 - npy*KuHa; 10 - nopweHs; ||

- UCMbITYEMbIW KNanaH ¢ NPOKAaAKoi; 12 - BTY/IKa; 13 - ynopHbI WwapukonoawnnHuk; 14, 15 - suHTsI; 16 -
ronoBKa.

Puc. 13.14. [Ipubop 11t UCTIBITAHUSI HATHETATEJIHHBIX KJIANIaHOB TOTUIMBHBIX HACOCOB

HarnerarenbHblil Ki1anaH B cOOpe ¢ CEIJIOM U MPOKIAAKON yCTaHABIMBAIOT B
npuoop KN-2086 Ha ynopHbIi noAMMUIHUK 13, MOAHUMAIOT €ro pykoaTkoil 17 Bme-
CTe ¢ BTYJIKOW 12 1 BUHTOM 15, 3anuparoT MOBOPOTOM PYKOSITKA B TOPU30HTAIIbHBIN
na3 0 yrnopa H 3aTeM JOIMOJIHUTEIbHO NPUKUMAIOT BPAILIEHUEM BUHTA 32 PYKOSTKY
1. PykosiTkoll 6 MOJAKaYMBAIOIETO HACOCAa HArHETAIOT TOIJIMBO 10 AaBieHus 0,83
MIla u onpenensoT CyMMapHy0 TrépMETUYHOCTD KJlanaHa (1o 3anuparoieMy KOHy-
Cy W pas3rpy304HOMY MOSICKY) IO BpeMeHHu najeHus aasienus ot 0,8 go 0,7 Mlla.
Bpems nanenus gasnenus gokHo ObITh HEe MeHee 30 c. [locie aToro BpamaroT ro-
J0BKYy 16 m moBopaunBarOT BUHT 14 Ha 1Ba JE€JIEHUS, YTO COOTBETCTBYET MOIBEMY
ki1anaHa Ha 0, 2 mMM. Harneras tomnuBo, moaHuMmaroT gamiaeHue jgo 0,25 Mlla u
ONPEAEIISIIOT TEPMETUYHOCTh KJallaHa Mo Pa3rpy304HOMY MOSCKY [0 BPEMEHHU Maje-
Hus napieHus ot 0,2 no 0,1 MIla. Bpems nageHus 1aBieHus T0JDKHO OBITH HE MEHEE
2c.

BoccTranoBieHne repMeTHYHOCTH COMPSDKEHUS 3alOPHOTO KOHYCa KialaHa ¢
CEIIJIOM OCYIIECTBIISIIOT IyTEM MX B3aMMHOM NPUTHUPKHU nactod. KimamaH ¢ u3HOIIEH-



HBIM Pa3rpy304HbIM IMOSICKOM U CEJJI0 C U3HOUIEHHBIM OTBEPCTHEM BOCCTAaHABIIMBA-
IOT Ha CIIEIUAJIU3UPOBAHHBIX PEMOHTHBIX ITPEANPUITUSAX.
Perynsatop TomnuBHOTO Hacoca. Banmuk perynstopa W3HAIIMBAETCS B MECTE

CONPSHKEHMSI CO BTYJIKOW CKOJb3smiel Myt (puc. 13.15, a). D10 conpsikeHue Boc-
CTaHaBIIMBAIOT Mepenuin(oBbIBAHMEM BajlMKa HAa YMEHBLICHHBI pa3Mep ¢ IMOCTa-
HOBKOH BTYJIKM YMEHBIIEHHOTO JUaMeTpa WIK XpOMHUPOBAHUEM (OCTAJIMBAaHUEM) Ya-
CTH BauKa. M3HOLICHHbIC MOCANOYHbIC MICHKH €rO MO MONIMITHAKY Ka4eHHs Lie-
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a - KPECTOBYHbI TPY308 1 BaAVKA POTOPA; A - OTBEPCTUA NOA, OCb FPY308; b - NOBEPXHOCTb Ba/MKa NOA
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BTY/KY; B, [ - wWeek noa noAwnnHuUKK; I - pesbbbl;

6 - mydTbl peryiaTopa co BTY/IKOW; A - TOPL,OBbIX NOBEPXHOCTEN Na3a Nog, Nanblbl BUIbYATOrO pblya-
ra; b - NnoBepxHOCTb OTBEPCTUA BTYNKW;

B - Fpy3a perynstopa co BTY/NKOM: A - OTBEPCTMA BTYJIOK Mo OCb; b - BbICTYN B MecTax yrnopa B noa-
LWWMHMKK.

Pucynok 13.15. M3HOCHI neTanen perynsropa

VY ckomb3smieit MypThl HOABEPKEHBI U3HOCY TOPIIOBBIE, TOBEPXHOCTH A KOJIBIIEBOTO
masa, COMpPsDKEHHBIC ¢ MabllaMK BUJIHYATOTO phryara (puc. 13.15,6). DTu moBepxHO-
CTH MPOTAYMUBAIOT WU MEPENUIH(OBBIBAIOT, & B PhIUar yCTAaHABINBAIOT MAIBIIHI YBE-
JWYEHHOTO TUAMETPA.

VY rpy30B peryisTopa U3HAIIMBAKOTCS MOBEPXHOCTH KaCaHUs C YIOPHBIM MO/I-
ITUITHUKOM CKOJIB3SIIEH My(Thl U OTBEPCTHS BTYJKUA MOJ OCh KPECTOBHHBI (pHC.
13.15, B). 3HO1IEHHBIE yIIOPHBIE MIOBEPXHOCTH T'PYy30B HAIUIABIISIIOT U 00padaThiBa-
10T 10 1IabJOHY, a BTYJIKM PAacCBEPIMBAIOT U PA3BEPTHIBAIOT MO/ OCh YBEIUYEHHOTO
pasmepa.

Macca rpy3a peryinstopa B cOope co BTyJKo#l y Bcex asurareneid CMJ] (kpo-
Me CM/I-14b) nomxkua ObiTh paBHa 205-215 1; y CMII-14b - 235-250 r; y HacocoB
VYTH-5 - 184-192 r. Pazauiia B Macce rpy30B, COCTaBISIONINX Mapy, HE JIOJKHA Mpe-
BBIIIATH 3-5 T.

[Ipu peMonTe perynsTopa cieayer oOpaiiarh BHUMaHUE Ha COCTOSIHHE IIap-
HUPHBIX COCAMHEHUN PhIYAroB U TAT C OCSIMH M NaJIbLIAMH, TPY30B C OCSIMU U T.II., HE
NOTyCKasl yBEIWYEHHUS 3a30pOB B 3TUX coennHeHusx Bbime 0,2-0,3 mm. bonpmme 3a-



30pbI B HIAPHUPHBIX COCTUHEHUSX MPUBOJAAT K MOSBICHUIO 3HAUUTEIBHBIX "CBOOO/I-
HBIX XOJ0B" M K HEpaBHOMEPHOI paboTe BUTATENs.

W3HOoIIeHHbIE TIAPHUPHBIE COCIWHEHHUS PHIYaroB U TAT C OCSIMH M TalbIlaMU
BOCCTAHABJIMBAIOT AHAJIOTMYHO PACCMOTPEHHOMY BBIIIE COMPSIKEHUIO OTBEPCTHUI
IPy30B C OCAMH.

M3Ho1IeHHbIE OCH TPY3HKa M CyXapuKa 3aMEHSI0T HOBBIMHU, U3TOTOBJIEH HBIMU
U3 cTanu 45 1 NoABEprHy THIMU TEPMOOOPAOOTKE.

W3HomeHHble OTBEPCTUS MO/ OCH TPY3UKOB Pa3BEPTHIBAIOT JI0 PEMOHTHOTO
pa3Mepa, odecreqrB HOpMaJIbHBIH 3a30p B CONMPSKEHUHN KPECTOBUHA - OCh

W3HOC mOCamouHOi MOBEPXHOCTH MO TOIIIMITHUK YCTPAHSIOT JJIEKTPOUC-
KPOBBIM HapalluBaHUEM C TOCIEAYIOIUM HUTU(GOBaHUEM A0 pa3Mepa, obecredu-
BAIOIIET0 HEOOXOIUMYIO MTOCA/IKY B COMPSKEHUH KPECTOBUHA - MTOAIIUITHUK.

M3HO1IeHHY0 TOBEPXHOCTh BaJIMKa PEryJsTOpa MOJ BTYJKY HUIMQYIOT, Xpo-
MUPYIOT, a 3aT€M CHOBa HUTHU(YIOT. BMECTO XpOMUPOBaHUS MPUMEHSIOT TaK)Ke OCTa-
JTUBaHUE.

J171s1 BOCCTaHOBJICHUSI M3HOIIIEHHBIX TTOCAOK PACCBEPIIMBAIOT U Pa3BEPTHIBAIOT
OTBEPCTHS U UCIIOJIb3YIOT MATBIBI U OCH YBEJIMUEHHOTO TUAMETPA.

COopka TONIMBHOTO Hacoca U perynsTtopa. [Ipu cOopke TOmIMBHOrO Hacoca
MOCJIe YCTAHOBKH BTYJIKHU IUTYHXKEpA M 3aBEPTHIBAHUS 70 OTKa3a CTOMOPSIIET0 BUHTA

(moctaHoBKa ycTaHOBOYHOTO mITU(PTa y Hacoca YTH-5) BTynka miyHxkepa T0JKHA
uMeTh npenenbHbii T, [locne cOOpKU HACOCHBIX DAIIEMEHTOB M 3aTSXKKH BCEX
MITYIEPOB ILTYHXEPHI JOJKHBI JIETKO, 0€3 MPUXBaThIBAHUSI, IEPEMEIIIATHCS BO BTYJI-
kax. Heobxoaumo, 4TOOBI KyJJauKOBBIA BaJl JIETKO Bpallajicsl B MOJIIUITHUKAX, OCe-
BOI pa3der Bana jokeH ObITh paBeH 0,10-0,25 mm. ¥ HacocoB Tuma 4TH-8,5x10 u
YTH-5 oceBoil pa3zber Bajia peryjJupyroT MOCTAaHOBKOM WIIM CHATHEM KOJIbLIEBBIX
OPOKIAIOK 3a BHYTPEHHMMHM KOJIbIIAMHU TOJIUMITHUKOB. Y HACOCOB JBHUraresiei
SAM3-238HbB perynupoBOYHbIE NPOKIAJIKH CTaBIT 3a KOPITyCOM MOAIIUITHHUKA; pPa3-
oer Bana gomxeH ObITh paBeH 0,01-0,07 mm.

OO0mu1yt0 BBICOTY TOJKATENsl PEryJMpYyIOT BpalleHreMm Oonta Tonkartens. s
Hacoca 4TH-8,5x10 o0mias ymuHa ToJIKaTessl ycTaHaBIMBaeTcs B npenaenax 36,3-38,5
MM (He 6omee 39,1034 Mmm), y HacocoB AM3-238Hb - 37,440,1 mm.

Y HacocoB 4T8-8,5x10 XoMyTHK MEPBOr0 HACOCHOTO AJIEMEHTA JOJLKEH HaXO-
JUTHCS HA paccTosHUU 50 MM OT MPUBAPOYHOMN TUIOCKOCTH Hacoca (puc. 13.16) npu
JIEBOM MOJIOKEHUE phlUara peryaaropa. PaccrosHue Mexay cCOCEIHUMU XOMYTHKAMHU
TOXE JOJKHO OBITh paBHO 50 MM.
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Pucynok 13.16. Onpenenenne noaoxKeHus: XOMyTUKa Ha perKe TOT-

muBHOTO Hacoca trura 4TH-8.5x10 ¢ moMOIIbI0 ITAHTEHITUDKYIIA.

[Ipu cOopke U yCTaHOBKE PEryisTopa TOIUIMBHOTO HAcoca MPOBOJAT MpeiBa-
PUTENBHYIO PETYIUPOBKY, 00ECIEUNBAIONIY IO TPAaBWIBHYIO €ro padory. Tak, y Haco-
coB tuna 4TH-8,5x10 Bpamenuem Oonta 13 Bwib4aTO TATH peryistopa (puc.
13.17) perynupyroT xon peitku, paBabiid 10,5-11,0 mm.

: A % "ﬂ'ﬁ ~1-Kopnyc; 2 - Beaomas WecTepHs; 3 - Ba/MK peryna-
: : Big ¢ ' TOpa; 4 - KPeCToBUHA; 5 - rpy3; 6 - mydTa perynsatopa;
7 - 60NT (KecTKul ynop); 8 - 3a4HAA KpbLUKa; 9 - cegno
) o | : -,.: Npy*uH. ; 10,-11 - perynMpoBoYHble NpoKnaakm: 12 -
T WS Kpblwka Kopnyca; 13 - 6OAT BUAKM TATM PeryaTopa;
_ il ' 4;' 14 - npu3sma Baauka oboratutens; 15 - sanuk oboratu-
1$ y H 2 Tensa; 16 - Tara perynatopa.
.8 SN
AN ¥ Pucynox 13.17 - Perynsarop PB-750 (naco-
& ,

| cbl THIA 4TH-8,5x10)



HcnplTanue U peryJupoBKa TOIUIMBHOTO HACOCA C PETYISITOPOM.

OOKaTKy, WCIBITAHUE W PETYJUPOBKY TOIUIMBHBIX HACOCOB C PETYIISTOPOM
npoBoAT Ha ucneiTarenbHbIX creHgax CHATA-1 (KU-921) u CATA-2 (KU-921M) -
puc. 13.18.
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a - BuAa cnepeau; 6 - Bua cnpasa, COOKy;

1 - KHOMKa NMycKaTena aNeKTpoaABMraTens CTeHA0BOro TOMIMBHOMO HAcoCa; 2 - KHOMKA MyCKaTeNA SN1ek-
TpoZBMraTena Npueoaa; 3 - 3aXKMM 419 KpenaeHMA NUCMbITYEeMOro NAyHXepHOro NoAKa4ynsatoLwero
Hacoca; 4 - MaHOMETP MarncTpaan HA3KOro AaBneHus; 5 - TaxomeTtp

- KPOHLITENH ANA KpenaeHmA NCNbITyeMOoro TOMIMBHOIO GuabTpa;

- py4Ka NoBOPOTa MEH3YPOK A1A CAMBA TOMAMBA; 8 - TYMBepbl AATYMKOB NPOBEPKM YTNa Havaa
BMPbICKA TONAMBA; 9 - HyNeBas pucKa Ha Kopnyce cTeHAd; 10 - BU3MPHAA NPOBONOKA HENOABUMKHOIO
OMCKa; 11 - pyKOATKA A/19 YCTaHOBKM CYETYMKA-aBTOMATa Ha 3a4aHHY0 YacTOTy BpalleHus; 12 - pyko-
ATKa A/1A BKIOYEHMA CHETYMKA-aBTOMATa; 13 - pacnpesenntenbHomn KpaH; 14 - KHOMKa BKAOYEHMA
CTeHAa B 3JIEKTPUYECKYIO CeTb; 15 - KHOMKa BbIKNOYEHUA CTeHAa;

16 - MaHOMETpP MArncTpanm BbICOKOro gasnenuns; 17 - gpoccens; 1 - Y1 - wryuepsl cTeHAa.

Pucvuox 13.18. Creun CATA-2 (KH-921M)

CoOpaHHbIli HACOC YCTAHABIWBAIOT HAa CTEHJI, 3aJMBAIOT MAci0 B KapTephl
HAcoCa U PEryJisiTopa, MPOKPYUYHBAIOT HACOC OT PYKH, BKIIOYAIOT CTCHII U YIAISIOT



BO3/IyX U3 CUCTEMBI, [TOCII€ Yero OOKAThIBAIOT HACOC B TeUeHUE 5 MUH 0e3 (hOopCyHOK
IIPY TOJHOM 1M0ja4ye TOIUIMBAa 1 HOMUHAJIBHOM 4acTOTE BPAIllCHUs KyJIa4KOBOI'O BaJIa.
3areM K HacoCy MPUCOEAUHSIOT KOMIUIEKT OTPErYJIMPOBAHHBIX (POPCYHOK U HA TOM
Ke pekrMe 00KaThIBatoT ero B TeueHue 20-30 MuH.

Bo Bpems 00kaTku MpoOBEPSIOT AaBJIEHUE TOIIMBA, OTCYTCTBUE HEHOP- Mallb-
HBIX LIYMOB, CTYKOB, 3a€/1aHUM, MOATEKAHUS TOIUIMBA, Maciia U MPU HE0OXOJUMOCTH
YCTPAHSIIOT 3aMEUYEHHbIE HEUCNPABHOCTU. VICOBITBIBAIOT W PETYJIHMPYIOT HAcoc B
ONPEIETEHHOM MTOCIIEI0BATEIBHOCTH.

Brauane perynupyroT X0l pelKH, MPOBEPSIOT U PEryIHPYIOT paboTy peryis-
TOpa TOIUIMBHOTO HAacoca. 3aTeéM MPOBEPSAIOT U PEryIUPYIOT KOJWYECTBO TOIUIMBA,
OJaBa€MOr0 HACOCHBIMU AJIEMEHTAMH, YIoJl Hauaja BIpbIcka Torusa. [locne atoro
PEKOMEHIyEeTCsl CHOBA NPOBEPUTH KOJIMYECTBO TOIUIMBA, MOJABAEMOI0 HACOCHBIMHU
3JE€MEHTaMHU.

[IpoBepka paboThl peryisiTopa 3aKkiIo4aeTcs B ONMpPEAeIEHUH YacTOThI Bpallle-
HUS B Hayaje W NPH MNPEKpPAIEHUU ACUCTBUS perynstopa. s 3Toro, yCTaHOBUB
Hapy>KHBII pblYar peryystopa B KpailHee MOJIOKEHHUE, COOTBETCTBYIOIIEE padboTe Ha
MaKCUMaJIBHOM PEXHUME, IIOCTENEHHO YBEINYMBAIOT YacCTOTY BPAILCHUs KyJIayKOBO-
ro BaJjia JI0 TeX MOp, MOKa peliKa HE HAYHET JIBUTAThCsS B CTOPOHY YMEHBILIEHUS MTOAa-
yu TorumBa. Hampumep, y HacocoB thna 4TH-8,5x10 3TOT MOMEHT yJIaBIMBAIOT MO
Hayainy oTtxoja Oonta 13 Bwiku oT mpusMbl 14 koppekTtopa (oOoratutens) (puc.
13.17).

Havano pneiictBus peryisitopa, TO €CThb Hayallo JABMXKEHHUS PEUKH, IOJHKHO
HACTyNaTh y BCEX HACOCOB IPH YAaCTOTE BPAILEHUS KYJIAYKOBOTO Bajia, MPEBBILIAIO-
meit Ha 10-25 06/MuH HOMHMHANBHBIE 000pOTH. Hampumep, mns nBurareneit Tuma
CM/I-14 nomuHanmbHas 4acTOTa BpalleHUs KyJauKOBOro Bayia Hacoca 850 06/mMuH, a
Hayajgo JEHCTBUS peEryisTopa JOJDKHO OBITh IpU 4YacToTe BpamieHus 860-870
00/MHUH.

[Ipy HEOOXOAMMOCTH MPOBOASAT PETYIUPOBKY YACTOTHI BPALLICHUs] HayaJIa JIeH-
CTBHUSI PETYJISTOpPA. Y BCEX PETYJIATOPOB YACTOTY BpAICHUS NPHU HAadale JCUCTBUA
yCTaHABJIMBAIOT W3MEHEHUEM HATsDKCHHUS (WM HaxaTusl) MPYKUHBI PErylisiTopa.
Yarmie Bcero 3T0 OCYIIECTBISIETCS BpallleHHeM BUHTa (00dTa) , OrpaHUYHMBAIOIIETO
MOBOPOT HAPYHOTO phlYara yrpaBJICHHUs PETYJISTOPOM B MOJIOKEHUE, COOTBETCTBY-
foujee paboTe Ha MaKCUMAaJIbHOM peXHME. BOJNBIIMHCTBO HAacOCOB, KpOME 3TOTO,
UMEIOT U JIOTIOJTHUTENIbHBIC PETYJIUPOBKU HATSKEHUS (HaXKaTusl) MPY>KUHBI PEryis-
topa. Tak, y HacocoB tuna 4TH-8,5x10 ¢ perynstopom tuna PB 310 MOXkHO crienars
VU3MEHEHUEM KOJIMYECTBAa MPOKIAA0K 3a NpykUHaMu. Y HacocoB tumna Y TH-5 pery-
JTUPOBATh HATSKEHHUE MPY>KUHBI MOKHO, U3MEHSSI KOJTMYECTBO Pa0OTAIOIINX BUTKOB,
TO €CTh JKECTKOCTb NMPY>XUHb (puc. 13.19).



OcCHOBHOE PEryJMpPOBOYHbBIC MMOKA3aTeNd TOIUTMBHBIX HACOCOB U PETYISITOPOB
npuBezeHs! B Ta0. I13.
[IpoBepka U peryanpoBKa KOJWYESCTBA TOIUIMBA, MOJIaBAEMOTO HACOCHBIMHU DJIEMEH-

TaMH. I[J'ISI BBITIOJTHECHHUS ATOM orcpanvu yCTaHaBJIMBAIOT HOMHWHAJIbBHYIO YaCTOTY

BpAIICHHs KyJA4YKOBOTO BaJiKa (y HEKOTOPBIX HACOCOB HEMHOTO HHUXE - CM. TaOIl.
I11).

1 - nnactnHa c oTBEPCTUAMM

2 - Npy)KMHa perynaTtopa.

Pucynok 13.19. Mexanu3m u3MeHeHHs yucia
pabouynx BUTKOB MPY>KUH y MaJlorabapuTHbIX
PEryIsATOPOB U PETyAATOpOB HacocoB Y TH-5

COop ToruMBa MPOBOJAAT B MEPHBIE CTaKaHbI 332 KOJIMYECTBO XOJIOB IUTYHXKEpa
(000pOTOB), COOTBETCTBYIOIIEE HOMHUHAIBHOM YaCTOTE BpaAIleHUs] KYJa4uKOBOTO BaJia
Hacoca. O0beM COOpaHHOTO TOILIMBA OMPEACISIOT, I1a TPaJlyupOBKE HA MEPHBIX CTa-
kaHax. Y crenaoB tuna C/ATA-1. u CATA-2 umeercsa ycTpoiCTBO, IPOU3BOISAIICE
ABTOMATHYECKOE MEPEKIIOUeHUE TO0IauM TOIUIMBA OT MEPHBIX CTaKaHOB HA CJIWB B
0ak uepes 3aJaHHOE KOJUYECTBO XO0J0B IUTYHXKepa.

Eciu npou3BOaUTENBEHOCTh HACOCHBIX AJIEMEHTOB HE COOTBETCTBYET TEXHUYE-
CKHM YCJIOBUSIM, TO PETYJIUPOBKY OCYIIECTBIISIIOT IOBOPOTOM IUIYHXEpa BO BTYJIKE,
TO €CTh W3MEHEHUEM IIOJ0XKEHUSI OTCEYHOW KPOMKH IUTYH)KEpa OTHOCUTEIBHO OT-
CEYHOT'0 OTBEPCTUS BO BTYJIKE MPU HEU3MEHHOM TOJIOKEHUM PEMKHU HAcoca.

V¥ HacocoB Ttuna YTH-8,5x10 st aT0ro cMemaroT Ha peidke XOMYTHKH, CBS-
3aHHBIC C TOBOJIKAMM IUTYH>KEpoB. Y HacocoB Tumna Y TH-5 u npurartenein SIM3-
238Hb perynupoBKy MPOBOASIT MOBOPOTOM pPa3pe3HOro 3y04aToro BEHIIA OTHOCH-
TEJBHO TUTYHKepa MpY HEM3MEHHOM 3alleTIEHHH ¢ 3y0uaToil peikoi Hacoca.

[Tocne peryaupoBKU MPOU3BOJAUTEIBHOCTH HACOCHBIX JJIEMEHTOB CIEAYET
POBEPAThH, MPOUCXOANT JIM BBIKIFOUCHHUE NOJAA4U TOIUIMBA MPU NEPEMEIICHUN PEUKU
B [10JIO’KEHUE HYJIEBOM MOJAYH.

[IpoBepka M peryaMpoBKa yrila Hayaia BOpbICKa TomuivBa. Hauyamo Bphicka
toruiuBa Ha creHaax CIATA-1 u CIATA-2 onpenenstoT ¢ MOMOIIIbIO

CTPOOOCKOTTUYECKOTO YCTPOMCTRA.
B crakanax, rie ycraHaBiIuBarOTCS (POPCYHKH, UMEIOTCS AJIEKTPUUECKUE JaT-
YUKH, TIPEACTABIISIONINE COOOM MOABMIKHBIN W HEMOJABUXKHBIM KOHTAKTHI, BKJIFOUEH-



HbI€ B DJIEKTPOHHYIO CXeMy (KOMaHJOammapar) CTpOOOCKOIIMYECKOTO YCTpPOMCTBA.
[Ipu BOpbICKE MOJ JABIEHUEM TOIUIMBA, BHIOPAchIBAEMOTo U3 (POpPCYHKH, KOHTAKTHI
JaT4uKa 3aMbIKAIOTCS. 3aMbIKaHUE KOHTAKTOB MO JII000H u3 (HOpPCYHOK CO31aeT
pa3psl KOHJEHCATOpa KOMaHAOAIapaTa Ha 3JIEKTPOAbl UMITYJIbCHOM JIAMIIbl U BBI-
3BIBA€T CBETOBYIO BCIIBILIKY.

VY crenpoB C/TA-1 nammna pacrnonokeHa OpoTHB AUCKA, YCTAHOBIEHHOTO Ha
BaJly npuBoJa Hacoca. Ha nucke mmeroTcst mpopesu (Iesu), Mo3TOMy MPHU BOPBICKAX
TOIUIMBA U COOTBETCTBEHHO BCIIBIIIKAX JIAaMITy HA JUCKE IOSIB JISIIOTCS CBETOBBIE JIN-
HuM. Tak Kak OHM MOSIBISIETCS BCETrJa B OJJHOM IOJO0KEHHH, TO Ka)KyTCsl HEIOIBHK-
HBIMH, U TI0 UX TOJOXKEHUIO OTHOCUTEIBHO IIKAIbl HEMOABUAKHOTO JUCKA CYIAT 00
yrIJie Hauajia Brpbicka (Tabm. [13).

V¥ crexkoB CITA-2 Ha Bany mpyBOJa HACOCA YCTAHOBIIEH NPO3PAaYHBIA TUCK C
Kpyrosoi mkanoi 0-360°, a HEMOABUKHBIN AUCK UMEET OKHO C BU3UPHOM MPOBOJIO-
KoM. HenoJBMKHBIN TUCK 3aKpEIUIAeTCs TaK, YTOOBI €r0 BU3HP COBIMAJIAN C HYJEBBIM
JEJIEHUEM MOJBHKHOTO JIMCKA IPU BEPXHEH MEPTBOM TOUKE IUIyH)KEpa IEPBOM CEK-
MU Hacoca (BU3HP JOKEH COBMAAATh C PUCKOM Ha MEpPEIHEN MTaHEeIu CTEH/IA).

[Ipu BCcHbILIKE JaMIIbl TPOTUB BU3Upa OyleT HAXOAUTHCA TO JEIEHHUE LIKaJbl
NOJBHXKHOTO TUCKA, KOTOPOE COOTBETCTBYET yITly Hadaia BIPBICKA TOILIMBA.

[Ipy HEOOXOIMMOCTH PETYJIUPYIOT Yroji Hayajga BOPHICKA. Y BCEX TOMJIUBHBIX
HAacCOCOB 3Ty PEryJHPOBKY OCYILECTBISIOT BpPAILEHUEM PEryJIupoOBOYHOrO OojTa
TOJIKATEISL.

[Tocne nmpoBepKU U peryJIUPOBKH yIila Hayalla BIPhICKAa BHOBb MIPOBEPSIOT KO-
JUYECTBO TOIUIMBA, 0JJABAEMOI'0 HACOCHBIMU 3JIEMEHTAaMU (CEKLUAMU).

4. ®opcyHKHn

B mpornecce skcrutyaranuu au3enst HaOMoJaeTcsl yXyZAlleHHe KadecTBa pac-
IbLTa, U3MEHSIOTCS HalpaBlIeHUE U NalbHOOOMHOCTh CTPYH TOILIMBA. DTO MPOUCXO-
IUT B pe3yJibTaTe CHIDKCHUS JIaBJIE€HHs Hauaja BIPBICKA, MMOTaaHus BOABI U IPA3H B
TOILJIMBO, U3HOCA WJIM 3aKOKCOBAaHUS PACHBUIMTEINSI, HEMPAaBUIBHOU COOPKH M Kperl-
nenus (OpCYHKU Ha JBUTATEIIE.

Bo Bpems paGoThl (pOpCyHKHM M3HAIIMBAIOTCSA COMpSTaeMble MOBEPXHOCTH
OTIOPHBIX BUTKOB MPY>KUHBI U J€Tajell, BOCIPUHUMAIOIINX ee AaBlieHue. Benencraue
ATOTO0 YMEHBUIAETCs JIaBJICHHE Hauyala BIPHICKA TOIUIMBA, YBEJIUYUBAETCS IMOIBEM
UTJIbl PACTIBUINTEIN S, OBBIIIAETCS MPOIMYCKHAsi CIOCOOHOCTh (POPCYHKH, BO3PACTAIOT
yTOJI OTIEPEeKEHHUsI BOPHICKA TOTUIMBA B LWJIMHJIP W pacxoj ToluinBa. B pesymnbTare
HEpaBHOMEPHOI'O M3HOCA JeTallell OTJEeNbHBIX (POPCYHOK MOBBIIIAETCS HEPaBHOMEP-
HOCTb I10/1a4¥ TOIUIMBA B OT/EIbHBIEC IMIIUHIPHIL.

MHTEeHCMBHOMY H3HAIMBAHUIO (DOPCYHOK CHOCOOCTBYET MOMaAaHHe B HUX
BMECTE C TOIIJIUBOM BOJIbI, BTN U Tps3u. [Ipu n3HOCE HAUMHAET MOATEKATh U 3aKOK-



COBBIBAaThCSl PaCIbUINTENb, Hapymiaercs dopma KOHyca pachbUia TOTUIHBA M TIPO-
MyCKHas CIIOCOOHOCTh (DOPCYHKH.

Y mtudToBEIX (OPCYHOK MEXAHWYECKUE YACTHIIBI BMECTE C TOIUITHBOM C
OOJIBIIION CKOPOCTHIO TMPOXOJST Yepe3 3a30p MEXKIy MTU(TOM HUIIIBI U CTCHKAMU
COTIIa U CPE3ar0T YacTUIlbl MeTaiia. BenencrBue sToro uckaxaercst popMa U u3Me-
HSIOTCS pasMepsl coria u mtudToB (puc. 13.20). KonbiieBoii 3a30p Mexay mtud-
TOM WTJIBI U CTCHKAMH COITIa PACTIBIIUTENS YBEIMUNUBACTCS, YTO MPHUBOJINUT K YXY/I-
IICHUIO KauyeCTBa pacibljia TOTUIMBA.

F\‘\i a - noBepxHocTel urnbl; A - wtndTa; b - 3anMpatollero KoHyca; B -
EE < !
J ! !,,/ e g 7 HanpasAsloLWel NOBEPXHOCTH; - TOPLEBOW B CONPSAMXKEHUN C KOHY-
Y AT | : - :
2R 7,y oM $OpCYHKM; A - TOPL,EBOW B COMPSAXKEHMUM CO CTEPIKHEM NPYKUHbI;
/ /
an’nZ i 6 - noBepxHoCTel Kopnyca pacnblantens A - conna; b - sanupatoe-
2] ro KoHyca; B - HanpaBAnstoLLen NoBEePXHOCTHU.
= B Pucynok 13.20. U3Hoc pactibutuTenst mTrudTOBON
A AT
U E% dbopcyHKH
a g

VY OecurtudToBoil hopcyHKH BO BpeMs pabOThl HAPYIIAETCS IUIOTHOCTH MpPH-
JIETaHus TOPIA UIJIBl U PACTIBUIATENS K JOHBIINIKY, U3HAIIMBACTCS JOHBIIIKO, U3ME-
HseTcst hopma u pa3Mep CoIioBoro otBeperus (puc. 13.21).

3

l 1 - QOHbIWKA M UMbl B MecTe npuneraHna; 2

HanpasAALLEeN NOBEPXHOCTU UIbI; 3 - TOpLa

Urnbl.

Pucynoxk 13.21. Mecra u3Hoca

WUIJIBl W JOHBIIIKA PACTIBUTHTEIS
oecmTudTOBOM (POPCYHKHU

H3HaIHI/IBaIOTC$I, KpOMC TOI'0, HAITPABJIAIOIIAA 9aCTh UIJIbI U KOPITYC pacCllblIIN-
Tenas. Bee aTo IMPUBOAMWT K INOABJICHHUIO TCYM TOILIMBA.



[InoTHOCTL CcoeAMHEHUsT KOPIYCOB pachbUIUTeNst U (GOPCYHKH B OCHOBHOM
HapylIaeTcsi M3-3a KOPPO3UM TOPLIOBBIX IOBEPXHOCTEW WIIM B pe3yibTaTe HENpa-
BUJIbHOM cOopku DopcyHku. Pacnbuintens gedopMupyeTcst B pe3yJibTaTe neperpena
Y 33a€aHMs UIJIBI, MPOPBIBA T'a30B M3-3a NMPOKJIAAKHU MPH NEPEKOCE, BOZHUKAIOIIEM
IPU HEPABHOMEPHOU 3aTSKKE racK KperieHus (POpCyHKH.

Boccranosnenue pacnsuiutens GOpCyHKH, KaK U JAPYTUX MPEIU3UOHHBIX Jie-
Tajgel TU3EIbHOM TOIUIMBHOM anmnapaTrypbl, CBOIUTCA K YCTPAHEHUIO U3HOCOB COMPSI-
raeMbIX TOBEPXHOCTEW NPUTUPKOM C IPUMEHEHHEM MPUTUPOYHBIX MACT.

[IpuTupKOoli MOXKHO BOCCTAHABIMBATH OOJBIIMHCTBO COMPSTAEMBIX pac-
npUIATENEN 0€3 UX PACKOMIUIEKTOBAaHUS. DTO OOBSCHSAETCA TEM, UTO HaIPaBIISIOIINE
YacCTHU MUIJIbl U KOPIyCa PaCHbUIMTENS U3HALINBAIOTCS HE3HAYUTEIBHO U PABHOMEPHO,
BCJIEICTBHE YETO COXpaHsIeTCs 0a3a I BBIIIOJHEHHS] PEMOHTHBIX ONEpaLri.

Pacnpuintenu ¢ U3HOIIEHHOW HANpaBISIONIEH YacThIO UIJIbI MOTYT OBITH BOC-
CTaHOBJICHBI XpPOMUPOBAHUEM, MPUTUPKON U TTOJIOOPOM COTIPATAEMBIX JETaICH.

OkoHYATEeNbHO JeTalld MPUTHUPAIOT O€3 MacThl, CMa3aB UX COMpSAraeMoe Io-
BEPXHOCTU YUCTHIM AU3EIBbHBIM MACIIOM.

Pacnbututens mtudToBoit HOPCYHKH MOKHO BOCCTAHOBHUTH OTPE3aHHUEM W3-
HOIIIEHHOT'O MITH(TA UIJIbl Ha NUIM(OBATLHOM CTaHKE U Hape3aHUEM Ha TaKOM XKe
CTaHKE HOBBIX PACHWIMBAIOLIEIO M 3aMHMPAIOIIET0 KOHYCOB M IUTH(TA 3a CUET
OCTaBILIEWCS YacTH UIJIbl. B pe3ynbrare Takoil 00pabOTKHM Uria yKopauuBaercs Ha 1
MM. [ITU(T U3roTaBIMBAIOT YBEIUYEHHOTO PEMOHTHOTO pa3Mepa.

3anuparolil KOHYC pAaCHbUIATENs BOCCTAHABIMBAIOT HA CTaHKE, KOTOPBIU
OPUMEHSIOT PU U3TOTOBJIEHUU HOBBIX PACHBbUIUTENEH, TyTEM 3JIEKTPOUCKPOBOM 00-
pabotku. B pesynprare Takod oOpabOTKH TOJIIHWHA JOHBIIIKA B MECTE COILIOBOTO
OTBEepCTHUs JoikHa ObITh He MeHblIe 1,4 mM. [locime 3TOro Ha APYyrom 3MEeKTPOUC-
KPOBOM CTaHKe 00palaThIBaIOT MOBEPXHOCTh COIJIOBOTO OTBEPCTHUS, UCIPABIISS €ro
dbopMy U yBeNMUYKBAs IUAMETP A0 PEMOHTHOIO pa3Mepa.

Urny u xopiyc nocie BOCCTAHOBJIEHHS B3aMMHO MPUTHPAIOT (CIIapUBAIOT) 110
3amuparolleMy KOHYCy Ha CIelluaibHOM cTaHke (puc. 13.22).



Pucynox 13.22. Cxema cTaHka JJisl B3aUM-

HOM IMPUTHUPKH (CIIAPUBAHMS) UTJIBI C KOPITY-
COM PACTBUIUTENS 110 3aMUPAIOIIEMY KOHY-

o~\7

BepxH010 TOpIIOBYIO0 MOBEPXHOCTh KOHYCA PACHbUIMTENSI M JOHBIIIKO Oec-
MTUPTOBOTO PACHBLIUTENS MPUTUPAIOT HA MPUTHPOUYHBIX IIuTax. [Ipu mosBaeHun
YEpPHOBHUH, PUCOK U 3a00MH JUIS IPUTUPKHU UCTIONB3YIOT TToodepeaHo nmactel ['ON Ne
25-30, 10-14 , 2-4 wiu cootBercTBytomue nactel H3TA (TpuanatumMukpoHHyto, Je-
CATUMUKPOHHYIO U TPEXMUKPOHHYIO).

Topen kopiyca pacnbUIATENS MPUTUPAIOT TaK K€, KaK U TOPEL T'MJIb3bl TOM-
JIMBHOT'O Hacoca.

PaGouune TOpIBl KOpIyca paclbUIMTENS M WIJIbI MPUTHPAIOT COBMECTHO Ha
OPUTUPOYHOU MIMTe. BOo BpeMsi MPUTUPKU Uy HAAO MOCTENEHHO MOBOPAvYMBaTh B
KOPITyCE paclbUIATENS.

ITocne noBoAKM MPOMBITAs B IU3€JIBHOM TOIUIMBE MIJla JOJHKHA ITEPEMEIATHCS
B pacrnbUIMTENE MO/ IEUCTBHEM COOCTBEHHOIO Beca.

Oo6xkatka u ucneitanue. CoopanHbie (OPCYHKH 0OKATHIBAIOT, UCTIBITHIBA-IOT HA

TePMETHYHOCTh, KAYECTBO W YTOJI PACIbUIa, JABJIECHUE BIPBICKA W HA TPOIYCKHYIO
CIIOCOOHOCTh Ha CIENUATBHBIX CTEHAAX WM MPUOOpax il WCIBITAHUS U PETyJIn-
POBKH (DOPCYHOK.

OTpeMoHTHpOBaHHAs U MPaBUWIBHO coOpaHHas (opcyHKa TOJKHA OOecreydn-
BaTh. PABHOMEPHBIN Pacbl TOTUIMBA Y€pPe3 PACTIBUINTENb 0€3 3aMETHBIX Ha I1a3 OT-
JIENBHBIX Kamellb U CTPYEK; MPaBHIIbHBINA yTroJi KOHYyCa paclbluia TOIJIMBA; YETKOCTh
OTCEUKH, COTPOBOXKIAIONIYIOCS XapaKTepHbIM 3BYKOM; HOPMAaJIbHOE JIaBJICHUE
BIIPHICKA; HEOOXOAUMYIO T€PMETUYHOCTH (ITOJTEKaHUs TOI JMBAa 4Yepe3 3a30phl CO-
MpAraeMbIX JAeTajieil He JOIKHO OBITh); 3aJaHHYI0 MPO MYCKHYI0 CLIOCOOHOCTb.

Ha puc. 13.23 noxkazan mpubop KII-1609A. TlpokauuBas uepe3 (GHOPCYHKY
PYYHBIM HACOCOM MpUOOpa JU3EIbHOE TOIUIUBO WU CMECh €ro U Macia BS3KOCTHIO
9,9-10,9 caHTHCTOKCA, CO3AAIOT ONPEACIEHHOE JTABICHUE U 3aTEM U3MEPSIOT BpEMs
najCHUS JaBJICHHUS.



Hetanu GopCyHOK, MOKA3aBIIMX HEYIOBIETBOPUTEIbHYIO TEPMETUYHOCTh MO-
I'yT OBITh BOCCTAHOBJICHBI Ha CTICIIMATU3UPOBAHHBIX PEMOHTHBIX MPEIPHUS THIX.

[locne wucnbiTanuss y (OPCYHOK, IMOKa3aBIIMX YAOBIETBOPUTEIBbHYIO TIep-
METHYHOCTb, PETYJIUPYIOT NABJICHHE, BIpPBICKA. [[1s 3TOr0, M3MEHsAs 3aTSKKy Npy-
KUHBI (POPCYHKH C MOMOLIBIO0 BUHTA, PETYIUPYIOT JaBICHHUE BIPHICKA [10 Ma HOMET-
py npubopa WM CTeHJla COTJIAaCHO TEXHUYECKUM YCJIOBUSIM, NMPUBEACHHBIM B TaOII.
I12.

OOHOBpPEMEHHO NPOBEPSIOT KAYECTBO paclblia NPU HOPMATBHOM JABICHHUH
BIIPBICKA, a TaK)Ke MpHU JaBieHuH Ha 2-2,5 Mlla Bblilie U HU)KE HOpMaiabHOTO. CKO-
POCTh MOJAKAYMBAIOILIEr0 TOIUINBA paBHa 60-80 BIpbICKaM B MUHYTY

VY MHOTOABIPYATHIX (POPCYHOK MPOBEPSIIOT HATMYUE U PABHOMEPHOCTD BIIPHIC-
Ka TOIUIMBA 4Yepe3 BCE OTBEPCTHs, MPOBOJS BIPBICK HA TEMHBIM METAIIINYECKUN
JKpaH.

OTtperynupoBaHHbie (POPCYHKA COCTUHSIOT C TOIUIMBHBIM HAcOCOM M 00- Ka-
TBIBAIOT B TeueHHe 10 MUH mpu MOJHOW MOJAye TOIUIMBA U HOMHHAJIBHOM 4acTOTE
BpallleHus KyJI1auykoBoro Bana. O6katanHbie POPCYHKH BHOBb yCTaHABINUBAIOT HA TOT
e TMpuOOp WM CTEH]I JUIS UCTIBITAHUS U MPOBEPSIOT UX HA TEPMETUYHOCTh M Kade-
CTBO pacIbuIa.

Pacnbuiutenu (GopcyHOK NaHHOW MapKu MOTYT OTJIMYAThCA APYr OT Jpyra
CBOEH MPOIYCKHOW cIOCOOHOCTHIO. [103TOMY TOMIMBHBINA HACOC AOHKEH yCTaHABIIH-
BaThCsl HA JIBUTATENb C TEMU K€ (POPCYHKAMHU, C KOTOPBIMU MPOBOJMIIACH €O Pery-
JIMPOBKA HAa CTEHAE, U B TOM K€ MOPSAIKE IO HACOCHBIM JIEMEHTAM.
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1 - Kopnyc; 2 - pbiyar; 3 - HanpaeAasowasn; 4 - NAyH»KepHana napa: 5 - HarHeTaTenbHbIU
KnanaH; 6 - raiika kopnyca; 7 n 13 maxoBu4ukm; 8 - Kopnyc pacnblamtend; 9 - MaHoOMmeTp;
10 - 6aK; 11 - dunbTp; 12 - KpaH; 14 - coegnHUTeNbHa 1 WwTyuep; 15 - opcyHKa; 16 -
raywutenb; 17 -npotueeHb; 18 - BEHTWUIb ANA BbiNMyCKa BO34yXa.

Pucynox 13.23. Ucnbitanue ¢popcynok Ha nmpudope KII-I609A

TomnuBHBIE QUIBTPHI

[IleneBblie, JTEHTOYHBIE WM TUIACTUHYATHIC (DUIBTPYIOMINE AIIEMEHTHI TPy OO0t
OYHCTKH TIPOMBIBAIOT, TIOBPEXICHHBIC BUTKHU JIATYHHOH JICHTHI 3al1avBaloT, a TIOBpPE-
KJICHHBIC TIJIACTHHBI 3aMEHSIOT. 3arpsi3HEeHHbIC (DUIIBTPYIOIINE JIEMEHTHI TOHKOU
OYHCTKH U3 XJIOMYATOOYMaKHOU TIPSHKU 3aMEHSIOT.

3ajaHue CTyJEHTY

IIpu oTBETE HA MOCTABIECHHBIE BOIIPOCHI CTYAECHT JOJIKEH OTPA3UTh XapaKTep-
Hble J1e(PeKThI JeTaneil y3JI0B TOIUNIMBHOW anmaparypbl, BIUSHUE UX Ha pabOTy JBH-
raresis, crnocoObl ycTpaHeHus 1e()EeKTOB, HCTIBITAHUE U PETYJIUPOBKY Y3JI0B.

Pe3ynbpTaThl UCTIBITAHUN 3aHECTH B TAOJIMILY U CPABHUTH C JAHHBIMHU TEXHHUYE-
CKHMX YCJIOBHM HAa KallUTAIbHBIA PEMOHT TOIIJIMBHOW CUCTEMBI.

Tabnuia 13.1 - Pe3ynbTarsl UCMIBITAaHUS TOIDIMBHOTO HAcOCa Ha CTEHIE



YacroTa BparmieHus Baia, 00/MUH

XoJ
Tun o
peunKH, Hayaio IlonHOE BBI-
Hacoca o
MM HOMUH. NEUCTBUA KJIIOY. IIoJ1a-
peryJsiTopa | 4u TOILUIMBA

HomumH.
IIPOM3BO-
IIAT.
HACOCH.
DJIEMEHTA
cM3/MuH

Yron
BIIPBICKA
TOILIMBA

10 CEKIIH-
sIM, Tpaj

11234

[Ipumeuanue. BepxHel cTpokoii B TabJuIIe 3aITMCHIBAIOTCS MTOKa3arenu no TY

Ha KamuTaJIbHBI PEMOHT Hacoca, HIKHEN - (JaKTUUYECKHE.

Tabmuna 