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OOBACHSAETCS TEM, YTO [TIABHOE OTIHMYHE 3aKIF0YACTCS B KOHKPETHBIX TEXHUYECKHUX PELICHUSX, PEaH30BaH-
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MHCCHH IIPENOCTaBIsAET AeKTpoHHYI0 Bepcuio BKP B dopmare PDF B nayunyro OHOIHOTEKY, JTHILY, OTBET-
cTBeHHOMY 3a pasMernenue BKP B8 DBC, HazHaueHHOMY IIPHKA30M.

Ha Bemryckarome#t kadenpe B TedeHHE ISITH JIET XPaHUTCS 3aKIFOUeHHe 00 OPUTrHHAIBHOCTH TEKCTa
BKP, chopmMupoBaHHOE CUCTEMOM « AHTHILIATHATY.
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1 O01mMe moJ10KeHu s

[lenpro rocy1apCTBEHHON UTOTOBOM aTTECTALIMU SIBISIETCS YCTAHOBJICHUE COOTBETCTBUS PE3YyIbTAaTOB
OCBOCHHS  OOydJaromuMucs  oOpa3oBaTelbHOM  MporpamMmbl, paspabotanHoii B OpeHOyprckom
rOCy/IapCTBEHHOM YHUBEPCHUTETE COOTBETCTBYIOIIUM TpeOoBaHusM DenepalibHOTO TOCYJapCTBEHHOTO
oOpasoBarenbHOro cranmapra Boiciiero odpazopanus (OPI'OC BO) u oneHKH ypoBHS MOATOTOBJICHHOCTH
BBIITYCKHHUKA K CAMOCTOSITEIILHOU MPo(ecCHOHANBHOM 1eATETbHOCTH.

B pesynpraTe oOcCBOeHHS 00pa3oBaTeNbHONM MporpamMmbl OOydalOIIUMKCS JOKEH OBJIAJETh
CJIEIYIOIIMMHU KOMIIETCHITUSIMU

Bun rocynapctBeHHOTO
UCIIBITAHUS, B XO/I€ KOTOPOTO
npoBepseTcs: cHhOpMUPOBAHHOCTD

Kon HanmeHnoBaHue KOMIIETEHITUNA/MHIUKATOPHI
KOMIIETEHIIUN

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

YHHBepcaJbHbIMH KoMIeTeHuusamu (YK):

YK-1 |CnocodeH ocylecTBJSITh MOUCK, KPUTHYECKHIT aHAJIN3 H +
CHHTe3 HHpOPMaIlUU, TPUMEHATh CHCTEMHBIN MOAXO0 1Sl
pelleHus MOCTABJEHHBIX 32/1a4

YK-1-B-1 Ilpumensier ¢punocodckre 0CHOBBI TTO3HAHUS U +
JIOTMYECKOTO MBILIJICHHSI, METObI HAYYHOI'O IO3HAHUS, B TOM
YHCJI€ METO/Ibl CUCTEMHOIO aHAJIN3A, JUIsl PEIICHUS
NIOCTaBJICHHBIX 3a]1a4

VYK-1-B-2 OcymiecTBisieT KpUTUYECKHI aHaIu3 U CUHTE3 +
UH(pOpMaLIKK, TOJIyYeHHON U3 pa3HbIX HCTOYHUKOB
VYK-1-B-3 IloHnMaeT OCHOBHbIE 3aKOHOMEPHOCTH U IJIaBHbIE +

0COOEHHOCTH COLIMATIBHO-UCTOPUUECKOTO Pa3BUTHSL Pa3IMUHbIX
KYJBTYP B 9THUECKOM U (HHIOCO(CKOM KOHTEKCTE

VYK-1-B-4 [Ipumensier MmeTo/ipl cOopa, XpaHeHus1, 00padOTKH, +
niepeiaun, aHajIu3a U CUHTEe3a HH(POPMAIMHU C UCTIOJIb30BaHUEM
KOMITBFOTEPHBIX TEXHOJIOTHH JJIsl PEIICHHS IIOCTABJICHHBIX 33124

VYK-1-B-5 ®opmynupyer 1 apryMEHTUPYET BBIBOJIBI U CYKIICHHS, +
B TOM YHCJIE C PUMEHEHHEM (PrtocopcKoro moHATUHHOTO

anmapara

VYK-1-B-6 ®opmynupyet COOCTBEHHYIO TPAKIAHCKYIO U +

MHPOBO33PEHYECKYIO TO3UIIMIO C OTIOPOM HA CUCTEMHBIN aHaIN3
(GuI0CcOPCKUX B3MIIAIOB M UCTOPUIECKUX 3aKOHOMEPHOCTEH,
TMPOLIECCOB, SIBJICHUN U COOBITHI

YK-2 |Cnocoben onpeaeisiTe Kpyr 3aa4y B paMKax +
MOCTABJICHHOM LeJIM M BBIOMPATh ONTHMAJIbHbIE CIIOCO0BI
UX pelieHus, HCXOAS U3 el CTBYIOIMX MPABOBBIX HOPM,
HMEIOLIUXCS] PecypcoB M OrpaHuYeHMit

VYK-2-B-1 IloHNMaeT KJIaCCHYECKYIO CTPYKTYPY TPOEKTA C YIETOM +
ONTHMM3ALMH PECYPCHOTO 00ECTIEYEHHs], CIOCOOBI IIPE/ICTABIICHUS

IPOEKTa

VYK-2-B-2 ®opmyrmpyeT 11e/1 ¥ 3a1a4K IPOEKTa, CTPYKTYPHPYET +
TAIlbI IPOLIECCa OPraHU3alii MPOSKTHOM IEATEIBHOCTH

YK-2-B-3 IlpumeHser 35ieMeHThI aHaIN3a, INTAHUPOBAHHUS M OLICHKU +

PHCKOB JUTsl BBIOOpA ONTHUMAJTbHOM CTPATErnH Pa3BUTHS U
000CHOBaHUS! YCTOMYHMBOCTH ITPOEKTA

VK-2-B-4 B pamkax 11e11 IpoeKTa OIHMpaeTcs Ha MPaBOBbIE HOPMBI +
OCHOBHBIX OTPaCIIel POCCUICKOT0 3aKOHOAATENILCTBA ITPHU
MIOCTAHOBKE 11eJIeN U BBIOOPE ONTHUMAITBHBIX CIIOCOO0B MX
JIOCTIKEHUST; 00J1a1aeT HaBbIKAMH MCTIONB30BAHNSI HOPMATHBHO-
MPaBOBBIX PECYPCOB B Pa3palOTKE U peaTi3aliy IIPOEKTOB




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

YK-3

Cnoco0eH ocymecTBJISATh COMATbLHOE B3aUMO/IeliCTBHE U
pPeain30BbBIBATH CBOIO POJIb B KOMAaH/Ie

+

VYK-3-B-1 Ilonumaet 3 (peKTHBHOCTH UCIIOIB30BAHUS
CTpaTeruu KOMaHIHOTO COTPYAHUYECTBA IS JOCTHIKCHUS
IIOCTABJICHHOH 1€, OIPEIENISET CBOIO POJIb B KOMAH/IE

+

YK-3-B-2 I'enepupyer ujeto, BEIOMpAET HAIPaBICHUE
Pa3BUTHS €€ B IPOEKTE C YUETOM BUIOBBIX XaPAKTEPUCTUK U
OCYIIECTBIISIET COLMAIBHOE B3aUMO/ICHCTBHE MTOCPEACTBOM
pacnpeiesieHus MPOSKTHBIX POJiel B KOMaHe

YK-4

Cnioco0eH ocyIeCTBIIATD /1€JI0BYH) KOMMYHUKALMIO B YCTHOM U
IUCBMEHHOI1 (popMax Ha rocy/1apCcTBEHHOM si3bIke Poccuiickoi
Deepani 1 HHOCTPAHHOM(BIX) s13bIKe(ax)

YK-4-B-1 BriOupaeT Ha rocy1apCTBEHHOM H MHOCTPAHHOM (-bIX)
S3bIKAX KOMMYHUKATUBHO NPUEMIIEMBII CTHIIB IEJIOBOTO OOIICHUS,
BepOaTbHBIC U HEBEPOATHHBIE CPEIICTBA B3AUMOJICHCTBUS C

napTHEpaMH

YK-4-B-2 Bezer 1en10ByI0 KOMMYHUKAIAIO B TUCBMEHHOM U
AJIEKTPOHHOH (POpME, YIUTBIBASE OCOOCHHOCTH CTHITICTHKH
Oo(hHIMATEHBIX ¥ HEO(UIMATBHBIX TIHCEM, COLIMOKYIIbTYPHBIE
pasnmums B (popmare KOppecHoHIEHIIMH Ha TOCYIaPCTBEHHOM H
WHOCTPAHHOM (-bIX) SI3bIKAX

YK-5

Cnoco0eH BOCIpUHUMATDH MeKKYJIbTYPHOE pa3HooOpa3ue
0011ecTBa B COLUATBHO-HCTOPUYECKOM, ITHYECKOM U
(puirocopckoM KOHTEKCTAX

YK-5-B-1 IIposiBisieT TonepaHTHOE BOCHIPUSITUE COLIUATBHBIX U
KYJbTYPHBIX Pa3IMUUi, YBOKUTEIbHOE U OEpEeKHOE OTHOILIEHHE K
MCTOPUYECKOMY HACJIEIUIO U KYJIbTYPHBIM TPaIULUSIM

VK-5-B-2 JleMOHCTpUpYET yBaKUTEIILHOE OTHOIIIEHHE K
UCTOPUYECKOMY HACIICINIO U COIIMOKYIBTYPHBIM TPAIUIIAAM
Pa3IIMYHBIX COMUATBHBIX TPYIIIT, OIUPAFOIIEECs HA 3HAHUE TATIOB
UCTOPUUECKOTO pa3BuTHs Poccu B KOHTEKCTE MUPOBOM UCTOPUH
Y KYJIBTYPHBIX TPaJULIMHA MHUPA, BKJIFOYasi MUPOBBIE PEIIUIHH,
dunocodckre v STUYECKUE YISHHS

VYK-5-B-3 Haxomur 1 rucnons3yer HeoOXOIUMYIO JUIst
CaMOPa3BUTHS U B3aUMOJICHCTBUS C IPYTUMU JIFOIbMU
UH(POPMAITHIO O KYJIETYPHBIX OCOOCHHOCTSIX U TPATUIIHSIX
PA3IMYHBIX COLMAIBHBIX TPYIIT

VYK-5-B-4 Co3HarenbHO BEIOMPAET LIEHHOCTHBIE OPUEHTHPBI U
IPaXTaHCKYIO TO3HLIMIO; apIYMEHTHPOBAHO OOCYK/IAET U peIiaeT
po0JIEMbl MUPOBO33PEHYECKOT0, OOLIECTBEHHOTO M JINYHOCTHOTO
Xapaxrepa

YK-6

Cnoco0eH ynpaBjisiTb CBOMM BpeMeHeM, BLICTPAUBATH U
pean30BbIBATh TPAEKTOPUIO CAMOPA3BUTHS HA OCHOBE
NPUHIMIIOB 00pa30BaHNs B TeYEHHE BCEH JKU3HHU

YK-6-B-1 INonnMaeT BaXKHOCTH TUTAaHUPOBAHHUS IIEIICH
COOCTBEHHOI AESTEIBHOCTH C YYE€TOM YCIIOBUM, CPEJICTB,
JIMYHOCTHBIX BO3MOXXHOCTEN, ATAIlOB KAPbEPHOI'O POCTA,
BPEMEHHOM TIEPCIIEKTUBBI PA3BUTHS ACATSIIHHOCTH U TpeOOBaHUI
pbIHKA TpyAa




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

VYK-6-B-2 Peanuzyetr HaMeueHHBIE LIEIH C YIETOM YCIOBHIA,
CPEICTB, INYHOCTHBIX BO3MOKHOCTEH, ITAIIOB KAPHEPHOTO
pOCTa, BPEMEHHOU IIEPCIEKTUBBI PA3BUTHS ACITECIBHOCTU U
TpeOOBaHUH pBhIHKA Tpya

+

YK-6-B-3 JlemoHcTpupyeT HHTEpEC K yueOe 1 UCIOIb3YeT
IPEJOCTaBIIsIEMbIE BO3MOXHOCTH U1 IPUOOPETEHHS HOBBIX
3HAaHUI 1 HABBIKOB

YK-6-B-4 Kputnuecku orieHuBaet 3(pPpeKTHBHOCTD
MCIOJIb30BaHMsI BPEMECHH MTPH PEIICHUH MTOCTABICHHBIX 3324

YK-7

Cnoco0eH noaaep:KuBaTh J0/KHbIH YPOBEeHb (PU3HYECKOM
MOAr0TOBJIEHHOCTH /1Jisl 00ecnevyeHus MOJTHOLEHHOH
COUMAJIBLHOM U MPodeccHOHAIBLHOM 1eATeTIbHOCTH

YK-7-B-1 CobmroiaeT HOpMBI 3J0pOBOTO 00pasa KHU3HH,
UCTIOJIB3Ysl OCHOBBI (PM3UYECKOM KYJIBTYPBI JJIsi OCO3HAHHOTO
BbIOOPA 3/10pOBbECOEpEraroIInX TEXHOJIOTUN Ha BCEX
YKM3HCHHBIX 3Talax Pa3BHTHUS JIMYHOCTH

YK-7-B-2 Bribupaet parimoHaIbHbIC CITIOCOOBI ¥ IIPUEMBbI
poGUIaKTUKH TPO(HECCHOHATLHBIX 3a00JICBAaHUH,
NCUXO(H3UUECKOTO U HEPBHOAMOIIMOHAIBHOTO YTOMJICHUS Ha
paboueM mecTte

YK-8

Cnoco0eH co31aBaTh U MOJJEPKUBATH B IOBCEHEBHOM
JKH3HM U B IPO(ecCHOHAIBHOM e TeJIbHOCTH 0e30MacHbIe
YCJIOBHA KU3HEAEATeIbHOCTH 1JIs1 COXPAHEHUS NPUPOIHOI
cpenbl, o0ecrieyeHus yCTOHYMBOr0 Pa3BUTHSA 00IECTBA, B
TOM 4McJIe IPH YIPo3e U BOBHUKHOBEHNH YPe3BbIYaiiHbIX
CUTYAllil U BOCHHBIX KOH()JIMKTOB

VYK-8-B-1 ®opmupyet KyiabTypy 0e30macHoro u
OTBETCTBEHHOTO ITOBE/ICHNS B TOBCETHEBHOM JKU3HU H
npodecCHOHATIBLHOM 1eTeNbHOCTH, oOecrieuynBasi 0e30MacHbIe
U/Wi KOM(OPTHBIE YCIOBUS )KU3HEACITEIHHOCTH, TPYy/1a Ha
paboueM MecTe, B T.4. C MOMOIIBIO CPEJCTB 3aALIUTHI

VYK-8-B-2 Hcnonb3yeT nprueMsl epBoii TTOMOIIH, METOIBI
3aIIUTHI B YCIIOBUAX YPE3BBIYAMHBIX CUTYALIMI U BOCHHBIX
KOH(JIMKTOB

VK-8-B-3 Unentuduuupyet yrpossl (OacHOCTH) MPHUPOTHOTO
¥ TEXHOT€HHOTO MIPOMCXOXKICHUS JIJIsl )KUZHEACATEIIbHOCTH
4eJI0BEKA U MPUPOIHOM cpesibl

VYK-8-B-4 B ciryuae BO3HUKHOBEHHSI YpE3BBIYAHBIX CUTYAITHI
Y BOGHHBIX KOH(IMKTOB IPUMEHSAET METO/IbI 3aLUThI
KHU3HEAESITEIbHOCTH YellOBeKa, MPUHUMAET yJacTHue B
criacaTeJIbHbIX M HEOTJIOKHBIX aBaApUITHO-BOCCTAHOBUTENBHBIX
MEPOIPUITHIX

YK-9

Cnoco0eH ncnob30BaTh 6a30BbIe Ae(eKTo0rn4YecKue
3HAHUSA B COUMAJILHON M NPo(decCHOHAIBLHOM cdepax

YK-9-B-1 ITornMaeT 0COOCHHOCTH Pa3BUTHSI YSIOBEKA C
OrpaHUYCHHBIMH BO3MOKHOCTAMMU 300POBbS

YK-9-B-2 JleMoHCTpUpPYET TOTOBHOCTh IPUMEHSTEH 0a30BbIE
neeKTONOrnyecKre 3HaHus, IPUHIUIIBI, METO/IbI B
coLMaJIbHON U podhecCHOHaTIbHOU chepax




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

YK-10

Cnocoben NPpUHAMATD 000CHOBAHHbIE YKOHOMHYECKHE
PCHICHHUA B PA3JIMIHBIX 00J1aCTSAX JKH3HEAeATeIbHOCTH

+

YK-10-B-1 BrisiBnisier 1 000CHOBBIBAET CYIIHOCTbD,
3aKOHOMEPHOCTH SKOHOMHYECKHUX MPOIIECCOB, OCO3HAET MX
MPHUPOJIY U CBS3b C IPYTUMHU MPOIIECCaMU; TOHUMAET
COJICP’KaHUE U JIOTUKY TIOBEJICHUS YKOHOMUYCCKUX CYOBEKTOR;
UCTIOJIB3YET MOTYYCHHBIE 3HAHUS 7151 POPMUPOBAHUS
COOCTBEHHOM OIICHKH COLMATbHO-O9KOHOMHUYECKUX MPOOJIEM 1
MPHUHSITHS apTYMEHTHPOBAHHBIX SKOHOMHYECKHUX PEIICHUH B
pa3IM4HbIX chepax KU3HEACITCIbHOCTH

+

VYK-10-B-2 B3BermieHHO OCYIIECTBIISET BHIOOP ONTUMAIBHOTO
croco6a pemeHns (GMHAHCOBO-?PKOHOMHUYECKOH 3a/1auH, C
Y4ETOM MHTEPECOB SKOHOMUYECKHUX CYOBEKTOB, PECYpPCHBIX
OTpaHMYCHUH, BHEITHUX U BHYTPCHHUX (PaKTOPOB

VYK-10-B-3 [TonnmaeT nocieacTBus IpUHAMAEMbIX
(MHAHCOBO-?KOHOMMYECKHUX PELICHUH B YCIOBHSIX
c(hopMUPOBABIICHCS IKOHOMUYECKOM KYJIBTYPBI; CIIOCOOEH,
ONMPAsCh Ha MPUHIUIIBI XU METObI DKOHOMHUYECKOTO aHAJIMN3a,
KPUTUYECKH OIICHUTH CBOIl BEIOOD C yueToM 00acTu
KU3HEJESATEIBHOCTH

YK-11

Cnocob6eH (popMHupoOBATH HETEPNUMOE OTHOIIEHHE K
MPOSIBJICHUSIM IKCTPEMHU3Ma, TEPPOPHU3Ma,
KOPPYNIIMOHHOMY TOBEIEHHI0 M TPOTHBO/IEiiCTBOBATH UM
B Np0¢eCCHOHATILHOI 1eATeJIbHOCTH

YK-11-B-1 [lonumaer cymHoOCTbh SKCTPEMU3MA, TEPPOPHU3MA,
KOpPYIIMHU U OCO3HAET UX HEraTUBHBIE MOCIIEICTBUS B
COLIMATIbHBIX, 9KOHOMHYECKHX U JIPYTHX Mpolieccax o0IecTBa

VYK-11-B-2 Co6nrogaer HOpMbI ITpaBa U MOpaJiv, IPUMEHSET
IIPaBOBbIE HOPMBI U IIPEYCMOTPEHHBIE 3aKOHOM MephI IO
POTHBOACHCTBUIO KOPPYIIIMOHHOMY TIOBEACHUIO U
HeUTpalu3aii KOPPYMIHUOHHBIX MPOSBICHUN

VYK-11-B-3 Unentudunupyet yrpo3bl U MposBICHUS
HKCTpEMH3Ma, TEPPOPHU3MAa, CIIOCOOEH MPOTHUBOICHCTBOBAT UM
B MPO(eCCUOHAIBHOM JIEATETbHOCTH

odmenpodeccuonanbHbIMU KomnereHuusamu (OIIK):

OIIK-1

Cnoco0eH NpuMeHSITh eCTECTBEHHOHAYYHbIE H
o01enHKeHEePHbIE 3HAHMS, METO/IbI MATEMATHYECKOT 0
aHAJIN3a U MOJIeJTUPOBAHUSI B IPO(JeCcCHOHATLHOI
AeATEJIbHOCTH

OIIK-1-B-1 3naeT ocHOBHBIE €CTECTBEHHOHAYYHBIE
3aKOHOMEPHOCTH B IIpodecCuoHanbHOM chepe

OIIK-1-B-2 ®opmynupyert 3anauy npodecCuoHaATBHON cepbl
Ha (pOpMaNIbHOM SI3bIKE €CTECTBEHHOHAYYHBIX U
OOLIEMH)KEHEPHBIX 3HAHUM

OIIK-1-B-3 Pemaer 3agaun npodeccrnoHalbHOM e TEeIbHOCTH
C MCIOJIb30BaHUEM €CTECTBEHHOHAYYHBIX U OOLIEMHKEHEPHBIX
3HAaHUH, METOJ0B MaTEMaTUYECKOI0 aHAJIN3a U
MOJIETTMPOBAHUS




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

OIIK-2

Cnoco0eH NpuMeHsATh OCHOBHBIE MeTO/Ibl, CIIOCOOBI U
cpeacTBA MOJIyYeHHUs], XPAHEHHUS, lepepadoTKu
HH(pOpMaNVH NPHU PelieHNH 3124 NPodecCHOHAIBHOM
AesiITeIbHOCTH

+ +

OIIK-2-B-1 Onpenensier cBs3b 3a7a4 Mpo(ecCHOHATBHOM
JeSITEIbHOCTH C COBPEMEHHBIMU METOJIaMH, ClIOCO0aMH U
CpEJCTBAMU IOJYyUYEHUS], XpPaHEHUS U IepepaboTKu
nHpopmanuu

OIIK-2-B-2 Ananu3upyet MeTO/Ibl, CITIOCOOBI U CPEACTBA
NOJTyYCHUSI, XPAaHEHUS U IepepadOTKU UHPOPMALIUH TSI
penieHus 3a1a4 npodeccuoHaAIBHON NeITeIhHOCTH

OIIK-2-B-3 Pemaet 3agaun npohecCHOHATBHOMN 1eATeTbHOCTH
C UCIOJIb30BAaHUEM METOOB U CPEJCTB MOJIYUCHUS, XPaHEHUS
1 niepepaboTKu HHpopMaIuu

OIIK-3

Cnoco0eH ocyuiecTBIATH NPOQecCHOHATBHYI0
NesITeJIbHOCTH € Y1eTOM IKOHOMUYECKHUX, IKOJTOTHYECKHUX,
COMAJBHBIX U IPYTUX OrPAaHHYEHHIT HA BCEX ITanax
JKU3HEHHOT0 YPOBHS

OIIK-3-B-1 Ananusupyer craThu 3aTpat Ha oOecreueHue
poeCCHOHAIBHON e TETbHOCTH

OIIK-3-B-2 PaccuutbiBaeT 3aTpaThl Ha 00ecrieueHre
poeCCHOHAIBHON e TEIIHHOCTH

OIIK-3-B-3 Pa3pabaTbeiBaeT peKOMEHIAIIUHU 110 ONITUMH3AIUN
3arpaT Ha obecriedeHre MpodeccnoHAIBHOMN eI TEIPHOCTH

OIIK-4

Cnoco0eH NOHMMATh NPUHIMIIBI PA00THI COBPEMEHHBbIX
HH(OPMALMOHHBIX TEXHOJOTHI M UCIOJIb30BATH UX JJIs1
pelieHus 3a1a4 npogeccuoOHAJIbHOM 1eATeIbHOCTH

OIIK-4-B-1 ®opmynupyer u popMaizyeT 3a1a9u
npod)ecCHOHATTEHON ACSTETbHOCTH

OIIK-4-B-2 U3zyuaer coBpemMeHHbIE MH(POPMALMOHHBIE TEXHOTIOTUH U
HpOrpaMMHBIE CPEZICTBA JUTSI pelleH s 3a/1a4 MPo(ecCHOHATBHOM
JESITENTBHOCTH

OI1K-4-B-3 Pemmaer 3anaun npohecCHOHATBHOM JesITeNTEHOCTH C
MCTIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOIOTUH

OIIK-5

Cnoco0eH paboTaTh ¢ HOPMATHBHO-TEXHUYECKOM
AOKYMeHTaluel, CBA3AaHHOM ¢ Ipo(ecCHOHATbHOI
JAeATeJbHOCTBIO, C Y4eTOM CTAHAAPTOB, HOPM U NMPaBHJI

OI1K-5-B-1 Ananmusupyer conepskaHue CyIIeCTBYIOIIMX CTaH IapTOB,
HOPM U TIPaBUJI, CBA3aHHBIX C MPO(ECCHOHATHHOM ESTENPHOCTBIO

OI1K-5-B-2 ®opmynupyeT TpeOOBaHHs K BBITYCKaEMOM MPOITYKIIMH B
COOTBETCTBHH C CYIIECTBYIOIIMMHU CTAaHAAPTAMH, HOPMaMH U
TpaBUJIAMU

OI1K-5-B-3 [IpumensieT B ipodheCCHOHATTBHOM JIESTETHHOCTH
CTaHJIAPThI, HOPMBI U MPaBIJIa

OIIK-6

Cnoco0eH peliaTh CTaHAAPTHBIE 321241
npogecCHOHATBLHOM 1eITeJJbHOCTH HA OCHOBE
HHpopManMOHHOH 1 OMO/IMOrpaguYecKoil KyJbTypbI €
NpUMeHeHHeM HHGOPMALHOHHO-KOMMYHHKAMOHHBIX
TEXHOJIOT Uil




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

OIIK-6-B-1 ®opmanusyeT craHAapTHBIEC 33Ja4u
po¢eCCHOHATIBHOM 1EATEIbHOCTH C IPUMEHEHUEM
UHPOPMALMOHHON 1 6ubmorpaduyeckoi KyabTypbl

+ +

OIIK-6-B-2 ITony4aeT npeacTaBieHue U 3HAHUS O
COBPEMEHHBIX HHHOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHSIX, IPUMEHSAEMBIX B PO(ecCHOHANBHOM
JIeATEITbHOCTH

OIIK-6-B-3 Pemaet ctanaapTHbie 3a1a4u MpodhecCuOHaATbHON
JESITEIIBHOCTH Ha OCHOBE MH(OPMAITMOHHOM 1
OoubmMorpadguIecKoi KyJIbTypbl C TPUMEHEHUEM
WH(HOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

OIIK-7

Cnoco0eH NpUMeHSTh COBpeMEeHHbIe IKOJOTHYHbIE U
0e3omacHbie MeTO/bl PAIIHOHAIBHOI0 HCI0JIb30BAHMS
cbIPbEBBIX H JHEPreTHYECKUX pPecypcoB B
MAIIHHOCTPOEHUM

OIIK-7-B-1 ®opmMynupyeT METOJ0I0IrMUECKUE OCHOBBI
CBIPBEBBIX U YJHEPIeTUYECKUX PECYPCOB B MAIIMHOCTPOECHUHU

OIIK-7-B-2 Ananu3upyet COBpeMEHHBIE SKOJIOTHYHbIE U
0e30IacHbIe METO/Ibl UCIIOIb30BAHUS CHIPEBBIX U
HHEPreTUUECKUX PECYPCOB B MALIMHOCTPOECHUHU

OIIK-7-B-3 ®opmynupyeT COBpeMEHHbIE YKOJIOTUYHBIE U
0e30macHbIe METO/IbI UCTIOIB30BAHUS CHIPEBBIX U
SHEPreTUYECKUX PECYPCOB B MAIIMHOCTPOCHHUH

OIIK-8

Crnoco0eH NpoBOAUTH AHAJIU3 3aTPAT HA o0ecneyeHue
NesiTeJIbHOCTH MPON3BOJACTBEHHBIX NMOApAa3ae/eHHii

OI1K-8-B-1 Anaymsupyer craTbi 3aTpar Ha o0ecTieueHre
JIeSITENTbHOCTH [POU3BOICTBEHHBIX MOAPa3/IeTIeHHUI

OI1K-8-B-2 PaccunthiBacT 3aTparsl Ha 00SCTICUCHHE IS TEITEHOCTH
IIPOU3BOJCTBEHHBIX MOPA3ACIICHUN

OI1K-8-B-3 Pa3pabarbiBaeT peKoMeH/IaIHH TI0 ONTUMU3AIIAN 3aTPaT
Ha o0ecreueHre eTebHOCTH MPOM3BO/ICTBEHHBIX MOIpa3/IeNIeHHI

OIIK-9

Cnoco0eH BHEAPSTH H 0OCBAMBATH HOBOE TEXHOJIOTHYECKOE
odopynoBaHue

OIIK-9-B-1 M3yuaet npuHLUIBI U peaau3yeMble (u3ndeckue
MeTO/Ibl pabOThI, yCTPOUCTBO M TEXHUYECKHE MTapaMeTphbl
TEXHOJIOTHYECKOTO 000PYy10BaHMSI

OIIK-9-B-2 AHanu3upyeT TEXHUYECKYIO TOKYMEHTAIIHIO,
COINPOBOXKJAIOLIYIO TEXHOJIOTHUECKOE 000pyJOBaHHE

OIIK-9-B-3 Pa3pabarbIBaeT METOAMKH SKCILUTYaTaIluH
TEXHOJIOTHYECKOT0 000py10BaHHMS

OIIK-
10

Cnoco0eH KOHTPOJMPOBATH U 00ecleYnBaTh
NMPON3BOJACTBEHHYIO U 3KOJIOTMYECKYI0 0€30aCHOCTh HA
padoymux Mmecrax

OIIK-10-B-1 Ananuzupyet (pakTopbl MPOU3BOACTBEHHON U
HKOJOTUIECKOH 0E30IMaCHOCTH MAITMHOCTPOUTEILHOTO
PEANPUSTHS

OIIK-10-B-2 ®opmynupyeT HOpMaTHBHBIE TPEOOBAHHS K
IPOM3BOJICTBEHHOM 1 KOJOTMYECKON 6€30MacHOCTH
MAIIMHOCTPOUTENIbHOTO NPEAIPUSITUS




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

OIIK-10-B-3 Pa3pabaTsiBaeT MEPOIPHUSITHSI ITI0 OOECTICUCHUTO
MIPOM3BOJICTBEHHOM U DKOJIOTHUYECKON 0€30MacHOCTH
MaIIHHOCTPOUTEIIHOTO MPEIPUSITUS

+ +

OIIK-
11

Cnoco0en pa3padaTbIiBaTh U NPUMEHATH AJITOPUTMbI M
coOBpeMeHHbIe IU(POBLIE MPOrPpaMMHBIE METObl PACUETOB
U MIPOEKTHPOBAHUS OTJAEJbHBIX YCTPOICTB M MOJACUCTEM
MeXATPOHHBIX U POOOTOTEXHUYECKHX CHCTEM €
HCMOJIb30BAHNEM CTAHAAPTHBIX HCIOJHUTEIbHBIX H
YIPABJISOIIUX YCTPOICTB, CPeICTB ABTOMATUKH,
H3MEPUTEJbHOH U BLIYUCIUTEIbHON TEXHUKH B
COOTBETCTBMHU C TEXHUYECKHM 3aJaHHEM, Pa3padaTbiBaTh
ur¢poBbIe AJITOPUTMBI M IPOrPaMMBbI YIIPaBJIeHHs
POOOTOTEXHMYECKUX CHCTEM

OIIK-11-B-1 AHanu3upyeT alrOPUTMbI U COBPEMEHHBIE
M (poBbIe MPOrpaMMHBIE METO/IBI PACUETOB U
MPOEKTUPOBAHUS OTAETBHBIX YCTPOICTB U MOACUCTEM
MEXaTPOHHBIX U POOOTOTEXHUUECKHX CUCTEM

OIIK-11-B-2 AHanu3upyeT NpUMEHUMOCTb CTaHAAPTHBIX
WCIIOJTHUTEIIbHBIX U YIPABJISIONUX YCTPOUCTB, CPEICTB
ABTOMATUKH, U3MEPUTEIHHON U BBIYUCIUTEIHHON TEXHUKU K
BBITIOJIHEHHUIO PACU€TOB U MIPOCKTUPOBAHUIO OTIETBHBIX
YCTPOMCTB U MOJACUCTEM MEXATPOHHBIX U POOOTOTEXHHUUECKUX
CHUCTEM

OIIK-11-B-3 Pa3pabatsiBaeT 1iu(poBbIe AITOPUTMBI U
POrPaMMBbI YIIPABICHUSI POOOTOTEXHUIECKIX CUCTEM

OIIK-11-B-4 IIpoekTupyeT OTAEIbHbIE YCTPOUCTBA U
MOJICUCTEMbl MEXAaTPOHHBIX U pOOOTOTEXHUYECKHX CHCTEM

OIIK-
12

Cnoco0eH y4yacTBOBaTh B MOHTA:Ke, HAJIA[IKe, HACTPOIKe U
caye B IKCILIYaTAIMIO ONBITHBIX 00Pa310B MeXaTPOHHBIX
1 POOOTOTEXHHYECKHUX CHCTEM, HX MOJACUCTEM U OTAETbHBIX
MOJYJIeH

OIIK-12-B-1 ®opmynupyeT TpeOoBaHsl K MOHTKY OIBITHBIX
00pa31I0B MEXaTPOHHBIX 1 POOOTOTEXHUUECKHUX CHCTEM, HX TTOJICUCTEM
Y OTJIETIbHBIX MOAYIIEH

OIIK-12-B-2 ®opMynmpyeT OCHOBHBIE IEHCTBUSL, CBS3aHHBIE C
HaJIQJIKOM OTTBITHBIX 00PA3II0B MEXATPOHHBIX M POOOTOTEXHUUECKUX
CHCTEM, MX ITOJICUCTEM U OTZIEIbHBIX MOIYIIEN

OIIK-12-B-3 ®opmynupyeT OCHOBHBIE AEHCTBYSI HACTPONKH
ONBITHBIX 00PA3LI0B MEXATPOHHBIX U POOOTOTEXHMYECKHUX CUCTEM, UX
TIOJICUCTEM M OTJIETIBHBIX MOIYIIEH

OIIK-12-B-4 ®opmynupyeT TpeOoBaHHs K SKCILTYaTaIM! OIMBITHBIX
00pa3IIOB MEXaTPOHHBIX M POOOTOTEXHUYECKUX CHCTEM, UX TIOJICUCTEM
Y OTJIETIBHBIX MOIYIIEH

OIIK-
13

Cnocooen NPUMEHATDH METOABI KOHTPOJIA Ka4€CTBa
U3eJnid 1 00beKTOB B cepe npodeccnoHaTbHON
AeATeTbHOCTH

OIIK-13-B-1 ®opmynupyeT METOI0JIOTHYECKHAE OCHOBBI
KayecTBa U3eNuil 1 00bEKTOB B chepe npodeccruoHanbHON
JESITEIBHOCTH




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

OIIK-13-B-2 Ananu3upyeTr MeToIbl KOHTPOJISI KauecTBa
u3enuii 1 00beKTOB B cepe mpodhecCuoHaTbHON
JeSITeIbHOCTH

+ +

OIIK-13-B-3 ®opmynupyeT METOIbI KOHTPOJIS Ka4yeCcTBa
u3zenuii 1 00bEKTOB B cepe npodhecCHoHaIbHOMI
JIESITEJIbBHOCTH

OIIK-
14

CnocobeH pa3padaTbiBaTh AJArOPUTMbI U KOMIILIOTEPHbIE
NPOrpaMMbl, IPUTO/IHbIE JJIl IPAKTHYECKOI0 NPUMEHEeHHUsl

OIIK-14-B-1 ®opmynupyeT NpUHIHIIBI pa3padoTKu
QITOPUTMOB U KOMIIBIOTEPHBIX IIPOrpamMM B
po(heCcCHOHATTLHOM eI TEIbHOCTH

OIIK-14-B-2 Pa3pabaTbIBacT aJIrOPUTMBI JIJIs MPAKTHYECKOTO
MPUMEHEHHUS B TPO(HECCHOHAIILHOM IS TEIIHBHOCTH

OIIK-14-B-3 Pa3pabaTbiBaeT KOMIBIOTEPHBIE IIPOTPaMMBbI JJIs
IPAaKTUYECKOI'0 MPUMEHEHUS B IPO(HeCcCHOHAIbHON
JIeSITEJIbBHOCTH

npodeccuonaibHbiMu KoMnerenuusavu (IK):

IMK*-1

Cnoco0eH k aHa/Iu3y, BbIOOPY, IPOEKTHPOBAHUIO M
BHEJPEHHUIO CPECTB ABTOMATH3ALUH U MeXaHU3AIU U
TeXHOJIOTHYEeCKHUX NMPOLECCOB MAIIMHOCTPOUTEIbHOT O
MPOM3BOICTBA

[TIK*-1-B-1 Pa3pabarsiBaeT u popMymupyeT npeiioKeHust mo
aBTOMATHU3AIMU ¥ MEXaHU3ALH TEXHOJIOTUYECKHX MPOIIECCOB
MEXaHOCOOPOYHOTO IPOU3BOACTBA

[1K*-1-B-2 BrisBnser Hauboiee TpyAOoeMKHE IPUEMbI U 3HAET
MIPUHIIMIIBI BBIOOpA CPEACTB aBTOMATU3aLMK U MEXaHU3ALUN
IIPY BBIIIOJIHEHUH TEXHOJIOTUYECKUX, TOJBEMHO-
TPAHCIIOPTHBIX U NOTPY304HO-PA3TPY304YHBIX ONEpaLUl

[TK*-1-B-3 CocTaBnsieT TeXHUYECKHE 3aJaHUs Ha pa3paboTKy
CPEJICTB aBTOMATU3AllMM U MEXAHU3AIUH TEXHOJIOTMUECKUX
IPOLIECCOB

[1K*-1-B-4 Ha3nauaeT TpebOBaHus K CpeICTBaM
aBTOMATHU3aLMK U MEXAHU3ALMH TEXHOJIOTHYECKHX, IIOJbEMHO-
TPAHCIIOPTHBIX U NOTPY304HO-PA3TPY304YHBIX ONEpaALUn

MMK*-2

Cnoco0eH k mMpoBeIeHHIO Pa0doOT M0 AaHATU3Y U
NMPOEKTUPOBAHUIO THOKHUX NMPOU3BOJACTBEHHbIX CHCTEM B
MAIIHHOCTPOEHUH

[TK*-2-B-1 Beibupaet ontumaibHble IPOrpaMMHBIE CPEIbI IS
yhpaBjaeHUsi THOKUMHU IPOU3BOJCTBEHHBIMU CUCTEMaMU

[TK*-2-B-2 Pa3pabareiBaeT HHCTPYKIIUH 110 IPOIPAMMHOMY
00CITy’)KHBaHUIO THOKUX TPOM3BOJICTBEHHBIX CHCTEM

[TK*-2-B-3 JleMOHCTpHUpYET 3HaHUS IPUHIIUIIOB padOTHI,
0COOEHHOCTEH KOMIIOHOBOYHBIX PEIICHUN M TEXHUIECKHX
XapaKTEePUCTHK MOAYJIeH THOKUX MPOU3BOJICTBEHHBIX CHCTEM

[TK*-2-B-4 Ncnonb3yeT NpuKIIaHbIC TAKETHI IIPOTPAMM TSI
ynpaByieHUs] THOKUMH TPOM3BOJICTBEHHBIMH CUCTEMAaMHU

[TK*-2-B-5 Ncnonp3yeT criennain3upoBaHHbIC IPOTPAMMHBIC
IPOAYKTBI ISl SMYJISIIUH ITporecca padoThl THOKUX
IIPOU3BOJCTBEHHBIX CHCTEM




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

[1IK*-2-B-6 Ananu3upyer BIUSHUE TEXHOJIOTUIECKUX
0COOCHHOCTEH M3rOTOBJICHHS HA TEXHUYECKHE
XapaKTEPUCTHKH Y3JI0B 3JIEMEHTOB T'MOKHX IMPOU3BOACTBEHHBIX
CHCTEM

+ +

[1K*-2-B-7 Pa3pabaThiBaeT KOHCTPYKIIUHU y3JIOB 3JIEMEHTOB
TUOKHX MPOU3BOACTBEHHBIX CUCTEM C YYETOM TEXHOJIOTUH
M3TOTOBJICHHS U COOPKH Y3JIOB

IIK*-3

Cnoco0eH kK aBTOMAaTH3MPOBAHHOM pa3padoTke
YIPABJISIOIIUX MPOrPaMM /ISl CTAHKOB € YHCJI0BBIM
NMPOrPaMMHBIM YNIpaBJIeHHEM

[1K*-3-B-1 PazpabarbiBaet u pegakrupyeT ¢ mpumeHenneM CAD-
CHCTEM 3JIEKTPOHHBIE MOJIEITH 3JIEMEHTOB TEXHOJIOIUYECKOI CHCTEMB,
HEOOXOIMMBIE [T Pa3pabOTKH YIPABJISFOIIHX MPOrpamMM 00paboTKI
3arOTOBOK Ha CTAHKAX C YMCIIOBBIM MPOrPAMMHBIM YIIPABICHUEM

[TK*-3-B-2 Ipumensier CAM-CHCTEMBI JTs COCTABIICHUS
YIPABJISFOIIMX IPOrpamMM 00pabOTKH 3ar0TOBOK HA CTAHKAX C
YKCIIOBBIM IIPOIrPaMMHBIM YIIPABJICHUEM

[TK*-3-B-3 Beimommssier otianky ¢ nprMeHerrnem CAM-cucrem
YIPABJIFOIIMX ITPOTPaMM JUTSI CIIOXKHBIX OTepariii 00padoTKH
3ar0TOBOK Ha CTAHKAX C YMCIIOBBIM MPOrPAMMHBIM YIPABJICHHEM

K*-4

Cnoco0eH k o0ecrie4eHHI0 TEXHOJIOTHYHOCTH, BHIOOPY
3aroTOBOK M pPa3padoTKe TEXHOJIOTHYeCKHX IMPOLECCOB
U3rOTOBJICHUS JleTajlell aBTOMATH3UPOBAHHOIO
MAIIMHOCTPOUTEIbHOI0 MPOU3BOJCTBA

[TK*-4-B-1 AHanmu3upyeT TeXHOJIOTHYHOCTh KOHCTPYKIIMIA JeTaseit
ABTOMATHU3MPOBAHHOTO MAITMHOCTPOUTEIILHOTO ITPOM3BOJICTBA

[TK*-4-B-2 PazpabatbIBaeT nMpe/yIoxkeH s 1o U3MEHEHHIO
KOHCTPYKLIMI JIETIel aBTOMATU3UPOBAHHOTO MALIMHOCTPOUTEIIBHOTO
POU3BOJICTBA C IIEMBIO MOBBIIECHHS MX TEXHOJIOTHYHOCTH

[TK*-4-B-3 OmnpenensieT Tvm mpou3BOJICTBA U BHIOUPAET CIIOCOOBI
M3TOTOBJICHHSI 3aTOTOBOK JIETANIel aBTOMATH3UPOBAHHOTO
MaIIMHOCTPOHUTEIIHHOTO TIPOM3BOJICTBA

[TK*-4-B-4 AHamupyeT TeXHUYeCKUe TpeOOBAHNSL, IPETbSBIISIEMbIE
K JIETAJIIM aBTOMATHU3UPOBAHHOTO MAIIHOCTPOUTENHHOTO
HPOU3BOJICTBA

[TK*-4-B-5 Bribupaer cxeMbl 0a3UpOBaHKs M 3aKPETUICHHS 3arOTOBOK
JIeTalel aBTOMATU3UPOBAHHOTO MAITMHOCTPOUTELHOTO
MPOM3BOJICTBA

[1K*-4-B-6 BriOupaer TexHOIoruueckoe 000pyi0BaHNe, THCTPYMEHT
U TIPUCTIOCOOIIEHHST, HeOOXOIMMBIE TS PeaTi3alliy pa3paOOTaHHBIX
TEXHOJIOTHYECKUX TTPOIIECCOB H3TOTOBJICHHIS JIeTaIICH
ABTOMATH3MPOBAHHOTO MAIITMHOCTPOUTENIHHOTO TIPOH3BOZICTBA

[TK*-4-B-7 PaccunThIBaeT TEXHOJIOTUYECKHE PEKIMBI
TEXHOJIOTMYECKHX OIEpalfii M3TOTOBJIEHHS IETAIEN
ABTOMAaTH3UPOBAHHOIO MAIMHOCTPOUTENIBHOTO POU3BOZICTBA

[TK*-4-B-8 PaccunThIBaeT CHIIbI pe3aHusl Ipu 00pabOTKe 3ar0TOBOK
JeTariell aBTOMaTH3HPOBAHHOTO MAIIHOCTPOUTEITEHOTO
MPOU3BOJICTBA




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO

HCIIBITaHUSA, B XO04€ KOTOPOIo

npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETEHIIUH

roCyAapCTBEHHBIN
JK3aMEH

samura BKP

[1K*-4-B-9 Pa3pabarpsiBaeT TEXHOJIOTHYECKHE OTIEPALUN
U3rOTOBJICHUS JieTajeld aBTOMaTU3UPOBAHHOTO
MAaIIMHOCTPOUTEJILHOTO IPOU3BOCTBA

+

+

IIK*-5

Cnoco0eH K KOHCTPYHPOBAHUIO TUIIOBBIX CJIOKHBIX U
HETHIOBBIX HeJbHbIX METAJIOPEKYIUX JIe3BHHHBIX
HHCTPYMEHTOB

[TK*-5-B-1 ®opmMupyeTr UCXOHbIE TaHHbIC, HEOOXOIUMBIC JIS
KOHCTPYMPOBAHUS THITOBBIX CIIOXHBIX M HETHUIIOBBIX IIEIBHBIX
METAIIOPEKYIIHX JIC3BUHHBIX HHCTPYMEHTOB

ITK*-5-B-2 BrimoaHseT mpoBepOYHbIE paCYEThl TUITOBBIX
CJIOKHBIX Y HETUIIOBBIX IIEJIbHBIX METAILTOPEIKYIINX
JIe3BUMHBIX HHCTPYMEHTOB

[TK*-5-B-3 BoinoniHser paboune 4epTekn TUIOBBIX CIOKHBIX
Y HETUIIOBBIX IEJIbHBIX METAJUIOPEKYIIMX JIE3BUHHBIX
MHCTPYMEHTOB

IMK*-6

Cnoco0eH K MPOeKTHUPOBAHUIO CTAHOYHBIX
NPHUCIIOCOOIEHNS IJI AaBTOMATH3HPOBAHHOIO
MAINIMHOCTPOUTEIHHOI0 MPOU3BOICTBA

[TK*-6-B-1 AHanmu3upyeT TeXHOIOTHYECKHE OTEpAarvH, TSI KOTOPBIX
MPOEKTUPYETCsl CTAHOUHOE MPUCHIOCOOIICHNE

TTK*-6-B-2 Pa3zpabarpIBacT KOMITOHOBKH CTAHOYHBIX
HPUCTIOCOOTICHUI

[1K*-6-B-3 PaccuntbIBaeT CHIIBI 3aKPETUICHHS 3ar0TOBKU B CTAHOYHOM
HPUCTIOCO0TIEHUU

[TK*-6-B-4 ITpoekTipyer ycTaHOBOYHbIE, 3aKIUMHBIC 1
HalpaBILTIOILME YIEMEHTBI CTAHOUHBIX IPUCTIOCOOIECHHI ¢
MEXaHU3UPOBAHHBIM IIPUBOJIOM

[TK*-6-B-5 PaccunThIBaeT TOYHOCTh CTAHOYHBIX IPUCITOCOOJICHHIA

[TK*-6-B-6 IIpoekTrpyeT KopITyca CTaHOUHBIX MPUCTIOCOOIECHHH ¢
ucnons3oBanue CAD-cucrem

[TK*-6-B-7 OchopmitsieT KOMITIEKT KOHCTPYKTOPCKOM JTOKYMEHTAITHI
Ha MPOCThIE CTAHOYHBIE IPUCTIOCOOIICHHS C HICTIONB30BAHIEM
MH(DOPMAITMIOHHBIX TEXHOJIOTHI

IIK*-7

Cnoco0eH k nposeaeHHI0 padoT o 00padoTke U AHAIHU3Y
HAYYHO-TeXHMYECKOI HH(pOPMALUH U pPe3yIbTATOB
HCCIe/I0BAHMIT MEXATPOHHBIX CHCTEM

[TIK*-7-B-1 AHanu3upyeT nepeoBoil OTE€YECTBEHHBIN U
MEXYHapOJHBIN OIBIT IPOEKTUPOBAHUS U DKCILTyaTalluu
MEXATPOHHBIX CUCTEM

[TK*-7-B-2 Odopmisier pe3ynbTaThl HAY4HO-
HCCIIEIOBATEIICKUX U OMBITHO-KOHCTPYKTOPCKUX PadOT 1O
IPOSKTHPOBAHUIO U IKCIUTYaTallMd MEXaTPOHHBIX CUCTEM

[TIK*-7-B-3 OcBauBaeT COBpeMEHHbIE METO/IbI POBEACHUS
HAYYHO-UCCIIEJOBATENbCKHUX, OMBITHO-KOHCTPYKTOPCKUX PadoT
1 00paboTKu nHpOPMAITUU B 00JIACTH TPOCKTUPOBAHUS U
HKCIUTYaTaIlMH MEXaTPOHHBIX CUCTEM

IMK*-8

Cnoco0eH K BbINOJTHEHHIO IKCIIEPUMEHTOB U 0)OPMIIEHUIO
pe3yJbTaTOB HCCJIeJOBAHNH U pa3padoToK B 00J1acTH
IMPOCKTUPOBAHUSA U IKCILVIYATAHHU MEXATPOHHBLIX CUCTEM
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Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD

Kon HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI
KOMITETCHIINU
roCy/1apCTBCHHBIN samura BKP
9K3aMeH
[1K*-8-B-1 Ananu3upyer METObl U CPEACTBA TNIAHUPOBAHUS U + +
OpraHU3aIMHi YKCIIEPUMEHTATbHBIX UCCICIOBAHUI
[TK*-8-B-2 [IpoBoAXT 3KCIIEPUMEHTAIbHBIE UCCIIEIOBAaHUS Ha + +
MakeTax, CTeHJIaX WX MIPOMBIITUICHHOM MEXaTPOHHOM
000pyI0BaHUU
[1K*-8-B-3 CocrapisieT onucanue mpoBOIMMBIX + +

SKCHICPUMCHTAJIbHBIX I/ICCHGILOBaHI/Iﬁ Ha MakKe€Tax, CTCHJaX WJIn
IMPOMBIINIJICHHOM MCXAaTPOHHOM O60py,[[OBaHI/II/I

[1K*-8-B-4 ®opmupyeT OTYETHI 10 Pe3yIbTaTaM MPOBOAUMBIX + +
9KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI Ha MAaKeTaxX, CTEH1aX WU
IPOMBIIIJICHHOM MEXaTPOHHOM 000pYJI0BaHUHU

IK*-9 |Cnoco0eH K MOCTPOEHUIO MATEMATHYECKHX MoIeJIeit + +
MeXaTPOHHBIX CHCTEM, HX MOJACHCTEM H OTIeJIbHBIX
3JIEMEHTOB U MOIYJIei

[1K*-9-B-1 AHanu3upyeTr METObl MAaTEMATHUYECKOTO + +
MOJICIIUPOBAHUS, TPUMEHSIEMOT0 K MPOEKTUPOBAHUIO U
AKCIUTyaTaIllid MEXaTPOHHBIX CHCTEM

[TK*-9-B-2 Ncnonb3yeT METOIbl MAaTEMAaTHIECKOTO + +
MOZIETTMPOBAHHS JJIs1 pa3pab0TKH MaTeMaTH4eCKUX MOJeen
IIPY PEUICHUH THUIIOBBIX 33]]a4 B MEXaTPOHHBIX CHCTEMax

[T1K*-9-B-3 Hcnonb3yeT coBpeMeHHbIE aBTOMAaTU3UPOBAHHBIE + +
CHUCTEMBI MOJICTTUPOBAHUS JJIsS PEIICHUS TUTIOBBIX 3a/1a4 B
MEXaTPOHHBIX CUCTEMAaxX

OOmiast TpyJOEMKOCTh TOCYAapCTBEHHOH MTOTOBOW aTTECTAIlMM COCTABISET 9 3a4ETHBIX €IMHUIL
(324 akamemuyeckux 4aca).

2 CTpyKTYypa rocyapcTBeHHOM UTOrOBOM aTTeCTALIUMA

l'ocymapcTBeHHasi UTOroBasi aTTecTalys MO HampaBieHHIo moarotoBku 15.03.06 MexaTpoHuka u
POOOTOTEXHUKA BKITFOYALT:

- 10020MOBKa K coaue u coaua 20cy0apcmeeHH020 IK3AMEHA,

- BbINOJIHEHUe, N0020MOBKA K Npoyedype 3auumsl U 3aWuma 6bINYCKHOU KEANUGDUKAYUOHHOU
pabomul.

3 Coaep:xaHue rocy1apcTBeHHOI0 3K3aMeHa

3.1 OcHoBHbIEe JUCHUILINHBI 00PAa30BaTeIbHON NPOrPaAMMBbI H BOIIPOCHI, Pe3yJIbTAThI OCBOCHHS
KOTOPBIX MMEKT Ompeaeisioniee 3HaA4YeHHe A NpodecCHOHATBHON NeATeJbHOCTH BBINYCKHHKA U
o0ecrieynBalOT (OPMHUPOBAHHE COOTBETCTBYIOIIMX KOMIIETEHIIMI, NpoBepsieMbIX B Ipolecce
rocy/1apCTBEeHHOI0 JK3aMeHa

«b1.JI.b.4 be3onacnocmb scu3neoesasmenbHOCHU)

coomseemcmayiowue komnemenyuu: OINK-10

[ToHsATHS «OTTACHOCTHY, «0€30MaCHOCTHY. BUIBI OMTaCHOCTEN: MPUPOTHBIC, AaHTPOIIOTEHHBIE, TEXHOTECH-
HbIe, ro0anbHble CucTeMbl 6e30macHoCTH. Bpen, yiep0, puck — BUABI U XapaKTepUCTUKU. Upe3BbIYaiiHbIe
CUTYaINH — TIOHSITHE, OCHOBHBIC BUIBI. [IpUYHHBI TPOSIBIICHHS OMTACHOCTH. AKCHOMBI O€30TTaCHOCTH KU3HE-
JesTeNbHOCTH. MeCTO U poJib 0€30MaCHOCTH B MPEAMETHOM 001acTH U PO eCCHOHATHHON

11



nesrenbHOCTU. [lonaTue TexHocgepsl. CTpykTypa TexHOC(hEpH! U €€ OCHOBHBIX KOMIIOHEHTOB. Kputepuu u
napameTpsl 6€30MaCHOCTH TeXHOC(Ephl. BUIbI 1 MCTOUHUKN OCHOBHBIX OMACHOCTEH TexHOc(hepsl U ee OT-
JeIbHBIX KOMIIOHEHTOB. Kiaccuukanus HeraTuBHbIX (pakKTOpPOB MPUPOIHOTO, AHTPOIIOTEHHOT'O U TEXHOT€H-
HOTO MIPOUCXOKCHUS. BpenHbie u onacHele HeraTuBHBIE (akTopsl. [IpenenbHo-10myCTUMbIE YPOBHH OMac-
HBIX U BpeJIHBIX ()aKTOPOB — OCHOBHBIE BHJIbl M IIPUYHHBI YCTaHOBIIEHUS. [lapameTpsl, XapaKTepUCTHKU OC-
HOBHBIX BPEIHBIX U OMACHBIX ()aKTOPOB CPe/Ibl OOMTAHHUS YETOBEKA M OCHOBHBIX KOMIOHEHTOB TEXHOC(EPHI.
Bo3zeiicTBue OCHOBHBIX HETAaTUBHBIX (PAKTOPOB HA YEJIOBEKA U MX IPEAEIbHO-A0IYCTUMbIE YPOBHH.
3amyTa 4enoBeKka M cpelbl OOMTaHHsS OT BPEIHBIX U OMACHBIX (PaKTOPOB MPHPOJHOTO, AHTPOIIOTEHHOTO U
TEXHOTE€HHOI'O IIPOUCX0KAeHUA. OCHOBHBIEC IIPUHLUIIBI 3aIUTHI OT ONTaCHOCTEN. CUCTEMBI X METOBI 3AILUThI
YEJIOBEKA U OKPYXKAIOLIEH Cpellbl OT OCHOBHBIX BUOB OIIACHOI'O U BPEIHOI'O BO3JAEHCTBUS IPUPOAHOrO, aH-
TPOIIOT€HHOT'0 U TEXHOTE€HHOI'O IIPOUCXOKACHHSI. MEeTOABI KOHTPOJISI U MOHUTOPUHIA ONTACHBIX U HETaTUBHBIX
¢akTopoB. MeToibl onpeieeHNs 30H IEHCTBUS HETaTUBHBIX (DaKTOPOB U X YPOBHEH.

UpesBbluaiiHble CUTYallMM U METObI 3aIUThI B YCIOBUAX MX peann3auuu. [Topaxaromue GpakTopbl
MCTOYHHUKOB YPE3BbIUAIHBIX CUTYAIM TEXHOTEHHOTO XapakTepa. XapakTepUCTHKA MOpaxaromux (HakTopos
VCTOYHUKOB YPE3BBIYAWHBIX CUTyallUdl INPUPOIAHOrO Xapakrepa. MeToasl NpPOrHO3UPOBAHHS W OLEHKU
OOCTaHOBKM TPH YpEe3BbIUANHBIX CcHUTyauusx. [IpUHIUOBI M CIOCOOBI TOBBIIICHUS YCTOWYMBOCTH
(GYHKIIMOHUPOBAHUS OOBEKTOB B UPE3BbIUANHBIX CUTYAIUAX.

«b1./1.b.12 Hugpopmamuxa»n
coomeemcmayiouue komnemenyuu: OIIK-2, 6

Beenenne B amropurmuueckuid s3Ik Ilackans.  BBegenuwe.  McTopuss  BO3HUKHOBEHMS
aJITOPUTMHUYECKOTO sA3bIKa [lackanb. AndaBut, cuHTakcuc, ceMaHTHKa. [loHATHE THIA B arOPUTMHUYECKOM
s3bIKe. TUIbl CKaNsApHBIX JaHHBIX. CTpyKTypa npocteiimeit [lackanb-nporpaMmsl.

NHCcTpyMeHTapuil TEXHOJIOT WY IporpammupoBanusi. HasHaueHue nHTerpupoBanHoii o6oouku Pascal
ABC. [TpuHIHUITEI B3aMMOJICHCTBHS C CUCTEMOM: MTPUHIIMIT TTOJIMAKPaHa, MPUHIIWI HEMIOCPEICTBEHHOTO B3aUMO-
JeUCTBUs, MPUHIUI MeHIo. HTepdelic nHTerpupoBaHHON 000JI0UKU U peann3yeMble UM (QYHKIMH. DTambl 00-
paboTKu MMporpamMMBbl Ha KOMITbEOTEpE, X TIpoxoskaeHue B cpexae Pascal ABC.

AnroputMuzanus 3anad. AJNTOPUTM U €ro CBOWCTBA, crmocoObl 3anaHus anroputMma. CTaHIapThl
ECII. IToctpoenune 6a30BbIX KOHCTPYKIIMI CXEM aITOPUTMOB: IMHEHHOM, pa3BETBISIOLICICS, IIUKINUYECKOH.
[TonsiTe MaccuBa MHAEKCUPOBAHHBIX IEPEMEHHBIX, AJITOPUTMBI UX 00PaOOTKH.

[IporpaMMupoBaHne JUHEHHBIX U PA3BETBILIIOIIMXCSA alropuTMoB. Omeparopsl s3bika. Omnepatop
npucBanBaHusa. BBog - BbBox B s3bIke Ilackanb, mporpaMMHpOBaHUE alrOPUTMOB JTUHEWMHON CTPYKTYPBI.
Opranunsanus pa3perBiaeHuid B [lackane: onepaTop mepexojia; yCIOBHBIN ONEpaTop, €ro MojHas U Kparkas
¢dopma; onepatop BbiOOpa. [IporpamMmmupoBaHue alrOpUTMOB Pa3BETBIIAIOLIEHCS CTPYKTYPBHI.

[Muknel B anroputmMudeckoM si3bike Ilackanb. IIporpamMMupoBaHue HHUKIMYECKUX aAJITOPUTMOB C
HCII0JIb30BAaHUEM OIIEPATOPOB LIUKJIA C TAPAMETPOM, C IIPEAYCIOBUEM, C IIOCTYCIOBUEM. BII0)KEHHbBIE LINKIIBI.
Wtepanronnbie 1ukibl. [IpuMepsl OCTpOEHUS CXEM aIrOpUTMOB U MPOTPaMM HCIIOIb30BaHUS LIUKIIOB.

Tumnbl 1aHHBIX anropuTMuueckoro s3bika [lackans. Kinaccudukarnus Tunos nanabix. CriocoOs! omnuca-
HUSI MAaCCHBOB MH/IEKCUPOBAHHBIX MEPEMEHHBIX Pa3InYHOI pasMepHOCTH. [IpuMepsl alropuTMOB U porpamm
00pabOTKN MacCUBOB MH/IEKCUPOBAHHBIX MEPEMEHHBIX Ha aIrOpUTMUYecKoM si3bike Ilackainb. [Tporpammupo-
BaHUE C UCII0JIb30BAaHUEM HECTaH/IaPTHBIX MOPSIIKOBBIX U BEIIECTBEHHBIX TUIIOB JaHHBIX. THUIIBI, Ollpeaese-
Mble noJIb30BareneM. llepeunciiseMblil 1 orpaHUYeHHBIN THIL. J[Mana30H MpeACTaBIEHUs NaHHBIX LIEJI0r0 U
BELIECTBEHHOI'O TUIIOB, IOHATHE apU(PMETHUKH C IUIaBaromield Toukoid. CoBMecTUMOCTh TUTIOB. [IpumMeps! ai-
TOPUTMOB U IIPOIPaMM C UCIIOJIb30BAHUEM HECTaHAAPTHBIX TUIIOB JAHHBIX.

CrpokoBblii TUN JaHHBIX. [Iponieyps! v (yHKIMU pabOThI ¢ TaHHBIMU CTPOKOBOTO THMa. Onepanuu HaJl
CTpOKaMH. MHOXECTBEHHBIH THI AaHHBIX. [IpuMeps! aaropuTMoB 1 iporpaMM 00pabOTKH TaHHBIX CTPOKOBOT'O
Y MHO>KECTBEHHOT'O THIIa IaHHBIX.

CTpyKTypHpOBaHHbIE TUIIBI JaHHBIX. CTPYKTypa OOBSIBICHHUS TUIIA 3aKCU. JJOCTYII K MOJISIM 3aITUCH.
Brnosxennsie 3anucu. Oneparop NpucoeIuHEHMs. 3aUCH C BapuaHTHBIMU noyisMU. [Tprmeps! nporpamMm 06-
pabOTKH MacCHBOB 3aITUCEH.

[IporpaMMupoBaHue ¢ Kcroib3oBaHeM (QyHKIMHA u nponenyp. IloHsTue npouenypHO-OpUEHTHPO-
BaHHOT'O MporpamMmmupoBanus. Onucanue GyHKIUN U mporenyp B anroputMuieckoMm sizbike [lackans. @op-
MasbHbIE U (phakTHueckue napamerpsl. OOpamienue k GyHKIUU U nponeaype. JlokanbHble U rio0anbHbIe Te-
pemennsble. O0nacTh aeicTBUs uMeH. [Ipoueaypsl 6e3 mapamerpoB. Pexypcust u onepesatoliee onvcaHue.
[Tpumeps! ucrosnb3oBaHus (PyHKIKN U TIPOIeyp B alropuTMudeckoM si3bike [lackans.
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Pabota ¢ ¢aiinamu B anroputmMudeckoM si3bike [lackanb. @aitnpl B anropuTMudeckoM s3bike [lackaib.
daiinosas nepemenHas. OnucaHue TUIM3UPOBAHHBIX, TEKCTOBBIX, HETUIN3UPOBAHHBIX (haitnoB. Jlormueckue
ycTporictBa. [Iponienypst u pyHKIuu 111 pabotsl ¢ paiinamu. [Ipumepsr mporpamm o0paboTku (aitios.

Monynu B anropurMuueckoM sa3bike Ilackans. CTpykTypa MOAynel, €ro 3arojioBoK, CBSI3b MOAYJIEH
apyr ¢ apyrom. MurepdeiicHas, ucnonHsemas, MHULMUPYIOIAs 4yacTb Moaynd. Kommwidaunus monynei.
JlocTyn K 0OBSBICHHBIM B MOTyJie 0ObekTaM. CTaHIapTHBIC MOIYIIH.

«b1./1.b.21 Mamepuanosedenue

coomeemcmayrouue KomnemeHyuu (051 8b160pa ocHosHwvlx oucyuniun): OIIK-7

Beenenue, ocHoBHbIe noHATHA. [ImacTuueckas neopmanus 1 peKpUCTAILIH3AIHNA.

[Ipenmer matepuanoBenenus. OCHOBBI KpucTamiorpadguu. MexaHnueckue CBONCTBA MaTepUaoB U
MeTOABl MX ompeneneHus. CTpoOeHHE METAUIOB U CIUIABOB. XapaKTEpPHBIE CBOMCTBA METAJUIOB. ATOMHO-
KpUCTAJTIMYECKasi CTPYKTypa MeTayyioB. MexaHu3Mbl yINpyroi u miacTuueckod aedopmauuu. BausHue
IUTACTHYECKOM JiepopMaliui Ha CTPYKTYPY U CBOWCTBA METAJLJIOB.

Teopus craBoB. CtpoeHue ciiaBoB. JluarpaMma cocTOSTHUS TBOMHBIX cIiaBoB. CBSI3b TMarpaMMbl
COCTOSIHMM CO CBOMCTBAMM METAJLIIOB.

Kene3zo m ero cruaBbl, cTanu U 4yryHbl. J/luarpamMmma COCTOSIHUSA >KeNe30-IIEMEHTUT. Biusnue
yriepo/a 1 MOCTOSIHHBIX IPUMECcei Ha CTPYKTYpY U cBoiicTBa ctanu. Kiaccudukanus yriaepoaucTbiX cTaieu.
CBoiicTBa, MAPKUPOBKA U PUMEHEHHE YyTYHOB.

Tepmuueckas 1 XUMHKO-TepMHUYECKast 00paboTKa cTau.

TexHonorust TepMudeckoid o0paboTku cTanmu. 3akanka cranu. Otmyck cranu, HoBble BHIIBI
TepMuYeckoil 00paboTku. duznyeckre OCHOBBI XMMHKO-TEPMHUECKOW 00paboTku. HazHaueHwe u BUIBI
neMeHTanuu. AszotupoBanue ctand. l{uanupoBanue crtanu. Juddysnonnas meramnuzanus. Bueapenue
JTOCTIDKEHUI OTEYECTBEHHOW W 3apyOe)KHOW HAyKd, TEXHHKH, B HCIIOJb30BAaHHM MEPEIOBOTO OIBITA,
obecnieunBaOIUX YPPEKTUBHYIO padOTy YUPEKACHUS, TPEITPHUITHS.

«b1./J1.b.24 /lemanu mawun

coomeemcmeyroujue komnemenyuu: OIK-1

Knaccugukarus MexaTpOHHBIX MOAYJHA; OCHOBBI IPOEKTUPOBAHMS MOJIyJeH, cTaauu pa3paboTKH;
TpeOOBaHUS K ACTAISAM, KPUTEPUN paOOTOCIIOCOOHOCTH H BIUSIOIINE HA HUX (PaKTOPHI.

[IpeoOpa3oBatenn ABM)KEHUs 3y0Odarble, 4YEpBSYHbIC, IUIAHETapHbIC, BOJHOBBIC, pPbIYAXKHBIC,
(bpUKIHOHHBIE, peMEHHBIE, BUHT-Taiika. PacdyeTsl mepenad Ha MPOYHOCTD U KECTKOCTb.
Basbl v ocH, KOHCTPYKIUS M pacyeThl Ha MPOYHOCTh, U KECTKOCTb.

Bansl u ocu, KOHCTPYKIIMST M pacdeTbl HAa TMPOYHOCTh, M JKECTKOCTh; TOIIIWITHUKN KaueHUS H
CKOJIbKE€HUS, BBIOODP M pacueTsl Ha POYHOCTD; YIIJIOTHUTEIbHbBIE YCTPONUCTBA

Ha3snauenme, knaccudukanus ©  yciaoBHs  pabOThl, BUIbl  MOBPEXKJIEHUH, KpUTEpUU
paboTOCIOCOOHOCTH U pacyeTa

Knaccudukanus coennHeHmiA: pa3beMHbIe M HEpa3beMHBIE.

HepazbemHble coelnHEHMs: 3aKJIeIOYHbIE, CBapHbIe, NasHbIe, KieeBble. KOHCTpYKIUS 1 pacueTsl He-
Pa3bEeMHBIX COETMHEHHH Ha IPOYHOCTD.

Pa3zbemHbIe coeIMHEHUs: pe3b00BbIe, IINOHOUHBIE, 3y0uaThie, ITU(TOBBIE, KIEMMOBBIE, C HATATOM,
npodmibHbie. KOHCTPYKIHS U pacdeTsl pa3beMHBIX COCTUHEHNH Ha TPOYHOCTb.

«b1./1.b.26 Hopmuposanue mounocmu 6 MauiuHoCHpPOEHUL

coomseemcmaytowue komnemenyuu: OIIK-5, 13

OCHOBHBIE CBEJICHHS O B3aUMO3aMEHIEMOCTH, CTAaHAAPTU3AIIMN U TEXHHYECKUX Hu3MepeHusx. O0mme
MOHSATHS OCHOBHBIX HOPM B3aMMO3aMEHSIEMOCTH: TOYHOCTb, MOTPEIIHOCTh U3rOTOBJIEHUs. Buibl morpemuiHo-
cteit 00paboTku. IIpuunHbl MOSBIEHUS MOTPEIIHOCTEH FEOMETPUUECKHUX MapaMEeTPOB AJIEMEHTOB JeTalei.
Bunbl B3auMo3aMeHIeMOCTH.

Enunas cucrema nomyckoB v mocaiok. OCHOBHBIE TIOHSITHS M TEPMUHOJIOTHS. Y CJIOBHBIE 0003HAYCHUS
npeAeNbHbIX OTKIOHEeHU! U nocaaok ['I[C Ha yepTexax.

Brnusinue oTkioHeHnii (OpMbI U PACTIONOKEHHS TOBEPXHOCTEH HA KadecTBO m3enuid. OTKIOHEHUS U
nomycku (Gopmbl moBepxHOcTell. OTKIOHEHUS M JOMYCKH PACIIONIOKEHHS MOBEpXHOCTEH. BuIbl momyckoB
(dbopMbI, yciIoBHBIE 0003HAUeHUS. BUIBI TOMYCKOB PacmooKEeHUsI TTOBEPXHOCTEH, YCIIOBHBIE 0003HAYEHHUSI.
CymMapHbIe OTKJIOHEHHUS U IOMYCKH (DOPMBI M PACTIONOKEHUS TOBEPXHOCTEH, X BHUJIBI U YCIOBHBIE 0003HaUe-
Husi. HaneceHune ycioBHBIX 3HaKOB JOIMYCKOB (JOPMBI M PACIIONIOKEHHS TIOBEPXHOCTEN Ha YEpTEKax.
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[ITepoxoBaTOCTh U €€ BIMSHHME HAa KA4€CTBO MOBEPXHOCTH. [lapameTpbl 111 HOPMUPOBAHMS HIEPOXO-
BaTOCTH MOBEPXHOCTU. BBIOOp MapamMeTpoB mepoXoBaTOCTH M UX YHUCIOBBIX 3HaUeHUH. OO03HAYCHHUS LIEPO-
XOBaTOCTH MOBEPXHOCTEM.

[ToHsTHE BOTHUCTOCTH MOBEPXHOCTH. [IlapaMeTpbl BOTHUCTOCTH U €€ KOHTPOJIb.

Coeaunenus mmnoHo4Hble. [locagky MIMOHOYHBIX COENMHEHUN. Y CIIOBHBIE 0003HAYEHHS IIMOHOK U
HaHECeHHE pa3MepoB Ha deprexkax. CoenuHenus numuiensie. [IpsMoOodHble nuTHIEBbIe coeauHeHus. [1o-
CaJIK MPsIMOOOYHBIX IITUIEBBIX COCAMHEHUN. DBOJIbBEHTHbIE NUINLIEBbIE coeinHenus. [locaaku 3BOIbBEHT-
HBIX [UTUIEBBIX COCTUHEHHH. Y CIIOBHBIC 0003HAUCHUS IITUICBBIX COCTUHCHHIA.

B3anmo3ameHnseMoCcTh NOAMIMITHUKOB KaueHus. Knaccudukanus u MapKkupoBKa MOAMIMITHUKOB Kave-
Hus. Kiaccsl TOYHOCTH NOMIIMITHUKOB KadeHus. [locaaku moqmunHukoB kadeHust. Beioop moseit omyckoB
1 NIOCAI0K MOJUIMITHUKOBBIX KOJIEL.

PazHOBHIHOCTH PE3bOOBBIX COeAMHEHM M pe3b0. OCHOBHBIE MapaMeTphbl MUIHHIPHIESCKUX PE3b0.
OO011re NpUHIMIBI 00ecTeYeHUs B3aMO3aMEeHIeMOCTH LHIUIMHAPHYECKHUX pe3b0. JlomycKu 1 mocaaku MeTpu-
4ecKkux pe3b0. O003HaueHne pe3b0OBhIX COSAUHEHHH Ha YEPTEKaX.

Jlomycku Ha yriioBble pa3Mepbl. Bubl KOHUYECKUX COeTMHEHUN U SKCILTyaTallMOHHbIE TPeOOBaHUS K
HHUM. B3auMOCBSI3b M€Ky OTKIIOHEHHSIMUA FEOMETPUUYECKHUX ITAPAMETPOB KOHUYECKUX COCTUHEHUN. JlomyCcKu
Ha KOHYCbl. MeTO/bI U CpeICcTBa KOHTPOJISI KOHUYECKUX COETMHEHU.

Knaccudukanus 3y0daTsix nepenad, SKCIUTyaTallMOHHBIC U TOYHOCTHBIE TpeOoBanms. Cucrema Jo-
MyCKOB ISl HUJIMHAPUYECKUX 3yOuaThix nepenad. Konnyeckue 3y0uarsie nepeaun. YepBsiuHble epeaayu.

OO6mue nmonoxenus. Pemenre pa3MepHbIX 1eTeil METOA0M MOJHON B3aUMO3aMEHsIeMOCTH. Perenue
pa3MepHBIX Lenell BEpOsITHOCTHBIM METO0OM. Perienne pa3MepHsbIX Lenel MeToqoM peryaupoBanus. [Ipun-
LUIIBI PEUICHUsT Pa3MEPHBIX IETIeH METOJaMU CEJICKTUBHOM COOPKU M MPUTOHKU. Pelienre BeKTOPHBIX pas3-
MEPHBIX IIETIEH.

[THeBMaTHYECKHE CPEACTBA U3MEPEHHS. DIEKTPOKOHTAKTHBIE CPeICTBa U3MepeHus. HAyKTHBHBIE U
€MKOCTHBIE cpelcTBa u3MepeHusa. MexanoTpoHbl. DOTO3IEKTpUUECKHE U PAIUOAKTUBHBIE U3MEPUTEIIbHBIC
cpenctBa. KOHTpOIbHBIE aBTOMATHI ¥ KOOPIMHATHO-U3MEPHUTEIIbHBIE MaTUHBL. [[1dpoBEIe MPUOOPHL.

«b1./1.5.30 Ocnoevt mexampoHuKku u pooomomexHuKu

coomeemcmeyiouwjue komnemenyuu: OIK-9

OcHoOBHbBIE NOHATHS U ONpeaeseHus. TepMUHOIOrUs, ynorpeoiasemMas Ipyu U3Y4eHUH TUCLUIUINHBI.
HcTopus pa3BUTUSA MEXaTPOHUKH.

MaremaTnueckoe MOJIEIUPOBAHUE MEXATPOHHBIX cucTeM. OCHOBBI TEH30PHOI'O MCUYUCIIECHUS.
Onucanue NpocTpaHCTBEHHO-BPEMEHHBIX LIECNIEH.

MexartponHnsle cucteMsbl. [IpuHIMIBE 00BEAMHEHNS MOYJIEH B cucTeMy. MaTemaTuyeckoe onucaHue
CUCTEM.

Pa3Butne podororexuuku. [lepBeie po6oThl. TeHAEHIIMM pa3BUTHUS U MIEPCIEKTUBA.

MaremaTtnueckoe omnucanue poOoToB. Bekropnas anrebpa. TeH3opHas anreOpa U TEH30pHOE
ncuucienue. Pacuer koopnHar cxsara.

VYcrpoiictBo po60TOB. CHIIOBBIE 3JIEMEHTHI, AJIEMEHThl MNpPHUBOAA (MEXaHUKA), 3JIEMEHTapHbIE
TPaHCMHMCCUOHHBIE MEXAHU3MbI, MAHUIYJISITOPbI, KOHCTPYKIIUH POOOTOB.

Beibop u  pacyeT  CWIOBBIX  MeXaHM3MOB.  [IHeBMOLWIMHIpHL,  TUApoAImaparypa,
JJIEKTPOMEXAHUYECKUE CUIIOBBIE DJIEMEHTBI.

[TprMeHeHre TPOMBILUIEHHBIX po00TOB. PoOOTOTEXHMKA JJIs1 aBTOMAaTHUECKHUX JIMHUH.

«b1./1.b.32 Koncmpyuposanue mexamponHbixX MOOyell»

coomseemcmayowue komnemenyuu: OIIK-6, 11

Koncrpykuun MexaTpoHHbIX MoayJeil. OCHOBHbIE TepMHHBI W ompeneneHus. Knaccuduxarms
MEXaTPOHHBIX MOJYJeH. DNEeKTPONPUBOIHBIE MEXAaTPOHHBIE MOAYIU. [ MAPONPUBOAHBIE MEXaTPOHHBIE
MOTYJTH.

JIBUraTesin MeXaTpOHHBIX MOAYJIeil. DiexTpoaBurarenu. [ uapasnudeckue npuratend. [IpuHIMITBI
pabotsl. JloctonHcTBa U Henoctatku. Kiaccudukanus.

OO0mue cBeeHHsI 0 BCeX THMAX Mepenayd, NPUMeHsieMbIX B MEXaTPOHHBIX MOAYJsIX. 3y0OUarsie
nepenavyu, Inepeaayd ¢ THOKOW CBS3bIO, IUTAHETApHBIE MEpelayd, YepBSYHbIE Mepeaadyd, BOJTHOBBIE
MeXaHWYeCKrue, (PPUKIMOHHBIC, BHHT-TAiKa, PHIYAKHBIC MEXaHU3MBI, KyJIadkoBbie. OOIIUe CBEICHWS,
KOHCTPYKTHUBHBIE OCOOEHHOCTH, JOCTOMHCTBA, HEJOCTATKH.
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PenykTopsbl Ha 6a3e 3youaThix nepenad. OOme cBeIeH s, JOCTOMHCTBA M HEIOCTaTKU. MaTepuasl
3yOuarbix mnepenad. OcCOOCHHOCTH KHHEMaTHKH. YepBsuHble pemaykTophl. IlinanerapHbie peryKTOPHI.
BonHoBble 3y0uartbie nepegayu.

JlropToBpiOUpaomue MexaHu3Mbl. ABTOHOMHBIM MEXaHHM3M JUIsl BBHIOOpKH JOTa B 3y04aToif
nepenave, 4epBSYHOU mepenaye. be3nmoToBbIl IIaHeTapHbIH MexaHU3M. BpiOopka MepTBOro xoaa B
BUHTOBBIX MpeoOpazoBaTessax ABKeHHs. JIIo(ToBpIONparomuii MEXaHU3M C pa3pe3Hoil raiikoil. Bapuante
KOHCTPYKUUH JHO(TOBBIOUPAIOIINX MEXaHW3MOB. MeXaHu3Mbl JUisi BBIOOPKH OCEBOM COCTaBIISIONICH
OO0KOBOTO 3a30pa.

I'maponpuBoa mMexaTpoHHbIXx MoayJeii. Hacocel. Ilpuaiuner paGotel. PaguanbHO-MOPIIHEBOM.
AxcuanpHo-niopiiHeBoil. [Inactunuateie. Lllecrepennsie. Knananel u apoccenu. ['miapopacrpeaenureny.
Jlpoccenupytoliue pacmpenenurenu. BcrmoMorarenbHble YCTpOHCTBAa THIPONPHUBOIOB. TpyOompoBObI.
MeTtoauka IpoeKTHPOBAHUS THAPOCUCTEM MEXATPOHHBIX MOJYJIEH.

TopMo3HbIe YCTpoOiicTBAa MeXaTPOHHBIX MojayJeil. Ha3sHaueHue W pa3HOBUIHOCTU YCTPOWCTB.
MexaHuuyeckrue TOpMO3HbIE YCTPONCTBA. DJIEKTPOMArHUTHBIE TOPMO3HBIE YCTPOICTBA.

HanpaBasiromue B MexaTpoOHHbIX moayJsx. HasHaueHue u pa3HOBUIHOCTH HANPABIISIOLIUX.
Hamnpasistromue ¢ TpeHreM ckoabkeHus U kadenus. [lapukossie LM-Hanpasisromue. [lapukocialiHoBbIE
Hamnpasisomue. Pacuersl u MmeTouKa BeIOOpa.

HNudopmanuoHHble ycTpoiicTBa MeXaTpPOHHBLIX MoayJei. [larunku wuHopmanuu. [latumku
MOJIOKEHUA U nepemenieHus. Jlaruuku ckopoctu. Pene naBineHus u MaHOMETphl. J[uHaMOMeTphI.

MeTtoauka NpoeKTHPOBAHUSI MeXaTPOHHBIX MoayJiel. O0mue nonoxeHus. yHKINsS UHCTPYKTOpa
MeXaTpoHHOro Monyis. CuHepreTudeckas HHTErpanuss B MEXaTPOHHBIX MOZAYJISAX.OCHOBBI METOIUKH
KOHCTPYHPOBaHUSI MEXaTPOHHBIX MOJyJIEH

«b1./1.b.35 Inekmpounwvle ycmpoiicmea MexampoHHbIX U POOOMOMEXHUYLECKUX CUCHEM)

coomseemcmaytowue komnemenyuu: OINK-11-12

Beenenmne. Kparkas wucrtopuueckas crnpaBka. OCHOBHble NOHATUA U onpeneneHus. I[lpeamer
3JIEKTPOHHBIX YCTPOHCTB MEXaTPOHHBIX U POOOTOTEXHUYECKUX cucTeM. Llenu u 3agaun.

ITorynpoBOHUKOBBIE YCTPOHCTBA B JJIEKTPOHHOM TexHHKe. [lapaMeTpel M XapakTEpUCTUKH
MOJIYIIPOBOJIHUKOBBIX MPUOOPOB; YCUIUTEIbHBIC KACKaAbl IEPEMEHHOTO U MOCTOSIHHOTO TOKA; YaCTOTHbIE U
MEPEeXOHbIE XapaKTEPUCTUKU; OOpaTHBIC CBSI3U B YCHIIMTEIBHBIX YCTPOWCTBAX; ONEPAIIMOHHBIC YCHIUTEIIH;
aKTUBHBIE (WIBTPbI; KOMIAPAaTOPhl; AHAJIOTOBbIE KJIIOYM; BTOPUYHBIE MCTOYHHUKM NMUTAHUS; UCTOYHUKU
STAJIOHHOI'O0 HAIPsDKEHUS W TOKA; CBOMCTBA M CPAaBHUTEIBHBIE XapPAKTEPUCTUKUA OCHOBHBIX MHTErPAIBHBIX
3JIEMEHTOB. METObI U CPEACTBA aBTOMATHU3ALUNA CXEMOTEXHUUECKOIO MOJEIUPOBAHUA U IIPOCKTUPOBAHUSA
ANIEKTPOHHBIX CXEM; OCHOBBI KOHCTPYHMPOBAHHS DPAJMO3JIEKTPOHHOH ammaparypbl BKJIOYas pa3paboTKy
MIEYaTHBIX IJIaT.

IIpeacrasiieHue ycTpoiicTB HA ITanax CHHTE3a U aHAJAM3a. ['0CyJapCTBEHHBIE CTaHIapPThI: BUJIBI U
THUIIBI JIEKTPOHHBIX CXEM, IPAaBUJIA BBIOJIHEHHS JIEKTPUUECKUX CXeM, OYKBEHHO-LIU(POBbIE 0003HAYEHHUS B
ANEKTPUYECKUX CXeMaX, YCIOBHbIE rpapuueckue 0003HaYCHUSI.

Lu¢posbie ycTpoiicTBa 3/1eKTPOHHON TexXHMKH. OCHOBBI IIM(PPOBON U MMITYJIBCHOW TEXHMKH;
UMITyJIbCHOE M IU(POBOE MpeJCTaBlIeHHEe HHPOpMAIMH, cucTeMbl cuuciaeHus. Lludposbie noruyeckue
9JIEMEHTbl B HMHTErPAJbHOM HCIOJIHEHUU; IOHATHE KOMOMHAIIMOHHBIX JIOTMYECKMX YCTPOWCTB M HX
Pa3HOBUIHOCTH, Pa3HOBUIHOCTU TPUTTEPOB B MHTETPAIIBHOM HCIIOJIHEHUH; IIOHATHE ITOCIIEI0OBATEIbHOCTHBIX
YCTPOMCTB U UX Pa3HOBUJIHOCTH; YCTPOICTBA CONMPSHKEHUS C 00BEKTOM JUISl HU(PPOBBIX CUCTEM YIPABJICHHUS.
udpoananorossie (LIAIl) n ananoro-udpossie (ALIl) npeodpazoBatenu; npuHmns! nocrpoenus LIAIT u
AIIII, nX OCHOBHBIE TapaMeTPhl U XapaKTEPUCTUKH; JIEMEHTBI CXeMOTEXHUKH nHTerpanbHbiX LIAIT u ALIILL

«b1./1.b.37 Komnsromepnoe mooenuposanue npoueccos 6 MauiuHOCmpoeHuu»

coomeemcmayrouue KomnemeHyuu (015 8b160pa ocnosHulx oucyuniun): OIIK-4, 14

Ha3znauenue nMHaMUKA MHOTOTENIBHBIX CUCTEM WJIM MOJICIIMPOBAHUs JBUKEHU. MoaenupoBaHue
JBIDKEHUS B aHAJIN3E M CHHTE3¢ MeXaHU3MOB. COBMECTHOE UCIIOIB30BAHKE TMHAMUKHA MHOTOTEIBHBIX CH-
CTEM M METO/1a KOHEUHBIX 3JIEMEHTOB. MoIeIupoBaHNe IBUKEHUS U HATYPHBIE UCTibITaHusA. HTerpanus
CAD-MomenupoBanusi, TMHAMUKHA MHOTOTEIIBHBIX CUCTEM W KOHEYHO-3JIEMEHTHOTO aHaJIH3a.
[ToHsiTHE MHOTOTENBHON AUHAMUYECKON CUCTEMBI. Teopurs ITMHAMUKXA MHOTOTENBHOM cucTembl. Mexa-
HU3MBI KaK pean3alids MHOTOTEIBHBIX CUCTeM. MeXaHN3MbI ¢ U30BITOUHBIMU CBs3sIMUA. KOHTaKTHBIE CBOM-
CTBa TBEPABIX TE.

3Benbs (Tena). Hlapaupel. Harpysku. [pusoasl. latuuku. CucteMbl KOOpIUHAT.
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OcHoBHBIE 3Talbl MOJENUpOBaHUs [BKeHUs Mexanusma B CAE-cuctemax. I'pynnupoBka aeraneit
u coopounbix y3noB CAD-monenu. @opMupoBaHue MAPHUPOB. 3aJaHHE HAYATBHBIX yCIOBHA. Beruncnenue
Y QHAJIU3 PE3YJIbTATOB.

Kunematuueckue 3anauu. Jlunamudeckue 3anayu. Jpyrue 3agaun: CUHTE3 WA IPOCKTUPOBAHUE.

®opmynupoBka npodiemsl. OnpezenieHue uaealIn3upoBaHHON Moaenu. Pa3paboTka KOMIBIOTEPHON
mojenu. opMynrpoBKa cucTeMbl ypaBHeHU. Perenue ypaBuenuii. [locto6paboTka pe3ynbTaToB pere-
Hus. OneHka u popMyIHpoOBKa BEIBOJIOB.

OO6miue cBeeHUs: 0 METO/Ie KOHEUHBIX AeMeHToB (MKD). [lpuMmeHeHne aHaTUTHYECKUX METOJIOB U
MKD. Kpatkas uctopus MK3. O6mactu npumenennss MKD. Anroputm ucnosibzoBanus MKD. OcHoBHBIE
3Tanbl KOHEYHO-3JIEMEHTHOT 0 aHajin3a. OCHOBHBIE TUIIBI KOHEUHBIX 3J1eMeHTOB. JlocronncTBa MKD.

OcHoBHBIE TEOpeTUYECKHE MONI0KEHUs. J[ByxMepHas 3agaua Teopuu nojist. Oyuxuuu ¢popmel. Cte-
MIEHH CBOOOIBI.

O06o0061eHHas mpoleaypa aBTOMaTU3UPOBAHHOTO KOHEUHO-3JIEMEHTHOTO aHalIn3a. MaTpulia xKecTKo-
ctu. JIuHeliHas npyXrHa Kak KOHEUYHbIN AeMeHT. CuctemMa u3 AByX npyxxu. CucrteMa u3 MHOXKECTBA dJie-
MeHTOB. CtepxHeBOH ((hepMeHHBIN) 27eMeHT. banounblil aseMenT. [1ImacTuHYATBINA TPEYroIbHBIA AJIEMEHT.
OOBEeMHBII TeTpadAPHUUECKUI SJTEMEHT.

JuckperHas Moaenb pemaeMoil 3agaun. ['enepatopel KOHEUHO-3JIEMEHTHOM ceTKu. TpuaHrynsauus
Henone. [loBeienne kauectBa cetku. [IpeoOpa3zoBanue snemenToB. Jleranuzanus cetku. CriaakuBaHue
ceTku. Jluckperusanus o BpeMEHH.

Pemenune ypaBHeHuN paBHOBECHs B CTaTMUYECKOM aHaiu3e. PemieHue 3amad Ha COOCTBEHHBIE
3HaueHus. Penienre ypaBHeHN paBHOBECHS B IMHAMHYECKOM aHAJIN3€

«b1./1.b.39 Opzanu3zauua npou3e00cmea u MeHEOHCMEHN 8 MAUUHOCMPOECHUW))

coomeemcmayiowue komnemenyuu: OIIK-3, 8

BBenenne B 3koHOMHMKY — npeanpusTus. [lpeanpusitue B pOCCHUHCKOW  3KOHOMHKE.
MammHOCTpOUTEIFHOE MPOU3BOACTBO U ero 3HadeHue. I[Ipeamer kypca. Meromosorust u3y4eHus: Kypca.
3anaun U3y4eHHs MTUCHUIUIMHBL. Ponb M MECTO AMCHUUILIMHBI B OOIIEH CHUCTeMe IMOATOTOBKH OakaiaBpoOB
JTAHHOTO HampaBiieHus. B3auMOCBA3b AMCHUIUIMHBL C JPYrUMH JKOHOMHYECKUMHU W TEXHUYECKUMH
mucuummuHamu.  [lonstue, wenmn u  3amaum  npenmpustus. Kiaccudukamuss — npeAanpusTUil.
MammHoCTpOUTEIFHOE MPON3BOJICTBO U €r0 3HAYEHUE.

OcHoBHBIE 1 000POTHBIE CPEJICTBA MAIIMHOCTPOUTENHHOTO NpeAnpuatus. [loHsaTHe, cocTaB U CTPyK-
Typa OCHOBHBIX (DOHIOB. Bkl O1ICHOK OCHOBHBIX (POHIOB. M3HOC M amopTu3anus ocHOBHBIX (hoHm0B. [1o-
KazaTelu U MyTH YIy4lIeHUs UCIIOJIb30BaHUs OCHOBHBIX (hoHA0B. [loHsTHE, COCTaB U CTPYKTYpa 0OOPOTHBIX
cpenctB. Hopmuposanue 060poTHbIX cpeacTs. [loka3aTenn u myTH ycKopeHus: 000paunBaeMoCcTH 00OPOTHBIX
CPEJCTB.

Kanpsel, mpon3BouTeNbHOCTD TPY/Ja U OpraHu3alus oriarel Tpyaa. Hopmuposanue tpyna. Cocras,
CTPYKTYpa M aHaJIU3 COCTOSIHUS KaApoB Ha mpeanpustur. Hopmuposanue tpyna. IIpousBoauTenbHOCT
Tpyna Kak Kkputepuid 3¢(GEKTUBHOCTH HCIOIB30BAHMUS TPYIOBBIX pecypcoB. Pacuer uncieHHOCTH
paboTHuKOB. Opranuzaius OIiaThl TPya HAa MPEINPUITUN: TPUHIUIBI U OCHOBHBIC DJIEMEHTHI, TaprQpHas
CHUCTEMa OIUIaThl TPyJAa, CACIIbHAs W MOBpEeMEHHas (DOPMBI OIUIATHI Tpyaa, OecTtapudHas CUCTEMA OIUIATHI
Tpyna.

CebecToMMOCTh TPOAYKIIMM W TPUOBLUIL NpeanpusThs. OUHAHCOBBIN pPE3yJabTaT NEATEIbHOCTH
npennpusaTus. Yucras npuOBUTE TPEANPUATHS U HANpaBieHHWs ee pacihpeneieHus. PeHTa0enbHOCTb.
Knaccudukanms uzaepskek (3arpaTt) Ha MPOU3BOICTBO U PeasU3aIiio MPOayKIuu npeanpustus. [lokazarenn
IIaHa MO ce0eCTOMMOCTH MpOAyKIHH. CTOMMOCTHBIE TOKAa3aTelH MPOU3BOJICTBEHHOM MPOrPaMMBI.
MuHuMaNTbHBIN TTPeIeTbHBIN 00BeM (TOUKa caMoOKyaeMocTH). [leHooOpa3oBaHue B yCIOBUSX PHIHKA.

WNuBectuiimu. OCHOBHBIE TOHSTHS MHBECTULMOHHOM NEATETbHOCTH NPEANPUATHS: WHBECTHIIMU U
KalMTAJIbHBIE BJIOKEHUS. 3HAUYEHUE MHBECTUUMN NI npennpusatusa. VcTtounnku mHBeCcTHIMA. MeTtonuka
ornpezaeneHus: abCOMIOTHOW W OTHOCUTEILHON 3KOHOMUYECKON 3(()EKTHBHOCTH KalUTATBHBIX BIIOKECHUU.
Meroandeckue peKOMEHIAIUN TI0 OIeHKE d()PPEKTUBHOCTH WHBECTHIIMOHHBIX MPOEKTOB U MX OTOOPY ISt
(buHaHCUPOBaHUS

«b1./1.B.1 Texnonozus évicokonpou3e00umenpbHoil 00padomKu Mamepuanioe»
coomeemcmayiowue komnemenyuu: [K*-4
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DOneMeHTHI poliecca pe3aHust MeTajuloB.  Buasl 00paboTku MaTepuanioB pezanueM. KunemaTtuka pezanusi.
I'eomerpust pexxymieil yactu uHCTpyMeHTa. COOTHOIIICHHE YIJIOB 3aTOYKM M pabodMX YIJIOB MHCTPYMEHTA.
DJIEMEHTHI peKUMa PE3AHUS U cpe3aeMoro ciios. Busl pe3anus.

HNHcTpyMeHTanbHbIE MaTepHaibl. TpeOoBaHMs K HHCTPYMEHTAIBHBIM MaTepuanaM. MHCTpyMeHTa b-
Hble cTayid. TBep/ble cruiaBbl. MuHepanokepamuka. CBepXTBepAble HHCTPYMEHTAIbHbIE MaTepralibl. AOpa-
3uBHbIe MaTepuabl. O0JaCTH MPUMEHEHUSI HHCTPYMEHTAIBHBIX MaTepPHAaJIOB.

Crpyxko00pa3oBaHue U KOHTaKTHbIE ITporecchl. Jledopmanus u HanpskeHus npu pe3anuu. [Ipouece
CTpYyX)K000pa3zoBaHus. Buasl cTpykek 1 ycioBus ee oOpazoBanus. KunemaTtuka cIMBHOTO CTPYKKOOOpa3o-
BaHUs. 3aBUBaHME U JpoOjeHHe CTPYKKHU. KOHTaKTHbIE Mpolecchl Ipu CTPYKKooOpa3oBaHUM. TpeHue Ha
KOHTAKTHBIX Iutomaakax. HapocrtooOpasoBanue. Ycaaka cTpyxku. [ledopmanus u Hakien marepuaia Jie-
Tanu. B3auMocBs3b ABICHUN IPU CTPYKKOOOPA30BaHUH.

Conporusienue, cuia, pabota U MOIIHOCTh pe3aHus. CUilbl pe3aHus NpU TOUEHUHU U UX U3MEPEHHUE.
Bnusinue pasnuyHbIX (GakTOpoB Ha CUiIbl pe3aHus. Pabora u MOIIHOCTh pe3aHus. Bubpauuu B TexHOIOrHYe-
CKHX CTAaHOYHBIX CUCTEMAX.

TennoBble mpoueccsl npu pezanuy. Mcrounnkn o6pa3oBaHMsl TEIUIOTHI U ypaBHEHUE TEIJIOBOro Oa-
JlaHca Ipu pe3aHun. Temreparypa pe3aHus 1 METOABI ee onpeeneHus. Bnusuue pa3nuyapix (akTopoB Ha
Temneparypy pezanus. OnTuMaabHas TeMIepaTypa pe3aHusl.

M3nammBaHue, CTOMKOCTb U IIPOYHOCTD PEXYIIUX MHCTPYMEHTOB. HanpsikeHue B MHCTpyMEHTE.
Bunsl pazpyiienns HHCTpyMeHTa: XpyIKoe, IiacTuueckas aedopmarius, n3Hamupanue. [IpouHocts uH-
cTpymMeHTa. @u3nyeckas nNpupoja u3Hoca HCTpyMeHToB. Kputepun 3arymienus. CTOMKOCTh PEXYLIUX HH-
CTPYMEHTOB U CBSI3b CTOMKOCTH C PeKUMaMHU pe3aHus. BinsHue reoMeTpu4eckux napamMmeTpoB UHCTPY-
MEHTa, CBOMCTB 00pabaTeiBaeMOro Matepuaia u Jpyrux (pakTopoB Ha JOMYCTUMYIO CKOPOCTh PE3aHMs.

dopMHpoBaHUE TEOMETPUU 0OPAOOTAHHON MOBEPXHOCTH U (PU3MKO-MEXaHUUYECKUX CBOMCTB MOBEPX-
HOCTHOTO cjo4 feranu. [lonsaTue kauecTBa nosepxHocrel netanei MamuH. lllepoxoBarocts 00paboTaHHOM
MOBEPXHOCTU. MeXaHN3M BO3HUKHOBEHHUS IIEPOXOBATOCTU MOBepxHOCTH. DopMupoBaHue pU3NKO-MEXaHU-
YECKUX CBOMCTB ITOBEPXHOCTHOTO CJIOSl METaJlIa MPH 00paboTKe pe3aHreM.

Ha3nauenue reomeTpuu MHCTPYMEHTA M ONTUMAJIbHBIX PEXUMOB pPe3aHUs PU TOUEHUH, CBEPIICHHU,
¢dpezepoBannu. OOpabOTKa OTBEPCTHI OCEBBIMH HWHCTpyMEHTaMHu. l[lapaMeTpbl CHUpaIbHBIX CBEPI.
OnemeHTsl pe3anust. CocTaBiIAONME CHIIBI pe3aHus MpH cBepieHuu. M3Hoc u croiikocTh cBepil. CxeMsl
pe3anus npu Gppe3epoBaHuu. [ eomeTpuueckre mapameTpsl 3yoneB Ppe3. DiaemMeHThsl pe3anus. CUIIbI pe3aHus,
paboTa U MOIIHOCTb NpH ¢pe3epoBaHuu. M3HOC U cTOHKOCTh (Qpe3. OnrumanbHas T€OMETPUs PEXYIIUX
MHCTpYMEHTOB. KpuTepun onTuMaabHOCTH PEXUMOB pe3aHus. MeToruKa pacuera ONTHUMAaJIbHOTO PEXUMA
pe3aHust IpU TOYSHHUH, CBEpIIEHUH, (ppe3epoBaHUN.

«b1./1.B.2 Tpancnopmno-naxkonumenbHble CUCHEMbL U RPOMBIULIEHHBIE POOOMbL)

coomeemcmeyiouwjue komnemenyuu: [1K*-1

Beenenne. Kpartkas wucropuueckas crnpaBka. OcCHOBHbIE MNOHATUS M omnpezneneHus Ilpenmer
TPaHCIOPTHO-HAKOMUTEIbHBIX CUCTEM U MPOMBILUIEHHBIX po00TOB. Llenu u 3axaun.

TpancnoptHble cucrembl. OOmIMe CBEEHUS O TPAHCIOPTHBIX cucteMax. COCTOsHUE U pa3BUTHE
TpaHcopTHbIX cucTteM. Kiaccupukanus. OOnacTu NpuUMEHEHHUS TPAHCIOPTHBIX cucTteM. JIeHTOuHBbIE,
LENHbIE, IUIACTHUHYATBIC, POJIMKOBBIE, KOBIIOBBIE, IOJBECHBIC, KAayarOIIUECs, WHEPLHUOHHBIEC, BUHTOBBIC
koHBelepsl. ['paButaninonssiii Tpancnopt. Crycku. Konctpykiuu. TpeOoBaHUs K TPAaHCIIOPTHBIM CUCTEMAM.
VYcnoBus puMeHEHMs. XapaKTEPUCTUKA TPY30B. TArOBbIE DJIEMEHTHI TPAHCHIOPTHBIX cucTeM. [IpuBoaHBIE
anemeHThl. HatsxkHble yctpoiicTtBa. Harpysku. Pacuer.

HakonurteabHble cHCTeMbl H 3arpy304HO-pa3rpy3ouyHble ycrpoiictBa. OOmme cBeleHHS O
HaKOMUTENbHbIX cucTeMax. COoCTOsHME M pa3BUTHE HAKOMHUTENbHBIX cucTeM. Knaccudukanusa. OGnactu
MIPUMEHEHHS HAKOMTUTENbHBIX crucTeM. CBeZIeHHs 0 KOHCTPYKIMH. TpeOoBaHNs K HAKOMTUTEIbHBIM CUCTEMaM.
VYcnoBuss nprMeHeHMs. XapaKTepUCTHUKA TIPy30B. OJEMEHTbl KOHCTPYKUMN HAKONUTEIbHBIX CHCTEM.
bynkepsl. Mara3unsl. Jlotku. ITuratenu. Orcexatenu. OpueHTupyomue ycrpoiicta. Kpansi-mmradeneps.

IIpombinienHbie podoTbl. OOmMe cBeneHus o npombinuieHHbIX poOoTax (ITP). CocrosiHue u
pa3BuTHE poboToTexHnyeckux cucteM. Knaccugukarusa. O6nactu npumenenus [1P. Ocobennoctu u 3a1aun
kuHematuku [1P. Konctpykmuu. TpeGoBaHus K MPOMBIIUIEHHBIM poOoTaM. Y clIOBUS MpUMeHeHus. Tumnossie
KOMITIOHOBKH TPOMBIIUIEHHBIX poO0TOB. Pacuet u mpUHIUIBI KOHCTPYUPOBAHUS OTAEIbHBIX eMeHTOB [1P.
[TpuBonkl. CucTteMbl ynpaBiieHus. 3aXBaTHbIE YCTPOUCTBA.

«b1./1.B.3 Pexcywiuii uncmpymenm 6 aemomamuzupo8aniom npou3eo0cmee»
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coomseemcmaytoujue komnemenyuu: IHK*-5

Omnpenenenne, Ha3HAYCHHUE U KIACCH(PUKAIUS PEKYIIETO NHCTPYMEHTA.

Pe3upl, THIbl, Ha3HAYEHUE, 007acTh MpuMeHeHUs. KOHCTPYKTHBHBIE M TE€OMETPHUYECKHE MTapaMeTphl.
DOopMBI 3aTOYKH.

®dacoHHbIE pe3libl, TUIIBI, HA3HAYEHHE, 001aCcTh MPUMEHEeHU. KOHCTPYKTUBHBIE U TEOMETPUYECKUE
rnapameTpbl

[TpoTsKKK U MPOIIKUBKH, TUIIbI, HA3HaYeHHE, 001acTh npuMeHeHus. CxeMbl pe3anus. KoHCTpyKTuB-
HBIE ¥ T€OMETPUYECKUE TTapaMeTPhI.

®pe3bl, TUIIBI, HA3HAUEHUE, 00JIaCTh MpUMeHeHusl. KOHCTpYKTUBHBIE M T€OMETPUUECKHE MTapaMeTphl,
npo¢uib 3yoseB. HaGops dpes.

Csep:a, Tunsl, 001acTh IpuMeHeHUs. KOHCTpYKTUBHBIE U TeOMETpUYECKUE TapaMeTpbl. MeToabl
3aTOYKH CBEPII.

3eHKepbl, TUIIbI, 00J1acTh NpuMeHeHHs. KOHCTPYKTHBHBIE H TE€OMETPHUUECKHE MTapaMeTphl.

Pa3BepTku, TUIbl, Ha3HaYeHUE. KOHCTPYKTUBHBIE M T€OMETPUUECKUE TTapaAMETPHI.

KomMOuHMpoBaHHBIN HHCTPYMEHT 1Ji11 00pabOTKU OTBEPCTHH, TUIIBI, 00JIACTh MPUMEHEHHUSI.

Pe3pOonape3noit MHCTpyMEHT, TUIIBI, Ha3HaueHue. Cxembl pe3anus. KoHCTpyKTUBHbBIE U T€OMETPH-
YeCcKHUe MapaMeTphl.

WHCTpyMEHT JIsl BBIJABIMBAHNS M HAKATHIBAHUS Pe3bObl, TUIIBI, Ha3HAaYeHHE. KOHCTPYKTUBHBIC U
reoMeTpUUYECKUEe TapaMeTpBhl.

WucTpyMeHT [u1st 00paboTKH 3yOheB IMIIMHIPHUSCKUX KOJIEC, THITHI, Ha3HaueHue. OCHOBHBIC MTPHH-
1umbl paboThl. KOHCTPYKTHUBHBIE U TEOMETPUUYECKUE MTAPAMETPHI.

WucTpyMeHT st 00paboTKH 3yOheB KOHUYECKHUX KOJIeC, THIIbI, Ha3HaueHne. OCHOBHBIC TPUHITUIIBI
paboTel. KOHCTPYKTHUBHBIE U TEOMETPUUYECKUE TTApaMETPHI.

NuctpymenT aiis 06paboTKu 3yObeB YEPBAYHBIX KOJIEC, TUIIBI, Ha3HaUeHue. OCHOBHBIE IPUHITUIIBI
paboTtsl. ['eomeTpudeckue mapameTpsl.

Pacuer KOHCTPYKTHUBHBIX U T€OMETPHUUECKUX MapaMeTPOB KOMOMHHUPOBAHHBIX IUIMIIEBBIX MPOTIKEK.
[IpoekTupoBaHre KOHCTPYKIIUU.

Pacuer KOHCTPYKTHUBHBIX ¥ T€OMETPHUECKUX MapaMeTpPOB 3yOOpPE3HBIX YepBsUHbBIX ¢dpe3. [IpoekTu-
POBaHKME KOHCTPYKIIHUU.

Pacuer KOHCTPYKTHUBHBIX ¥ T€OMETPHUUECKUX MapaMeTPOB KPYrIIbIX (acOHHBIX pe3lioB. [IpoexTupo-
BaHHE KOHCTPYKIIUH.

Pacuer KOHCTPYKTHUBHBIX M T€OMETPUUECKUX MapaMeTPOB CIUPAIBbHBIX CBepIL. [IpoekTupoBanue
KOHCTPYKIIHH.

Pacuer KOHCTPYKTHBHBIX M TE€OMETPHUYECKHX TapaMeTpOB  pe3bOOHAPE3HBIX  METUHKOB.
[IpoexTupoBaHuEe KOHCTPYKIIUH.

«b1./1.B.4 Ilpoekmuposanue cmanKog ¢ YUcC108blM NPOZPAMMHBIM YRPAGIEHUEM)

coomseemcmeyiowue komnemenyuu.: ITK*-2

TexXHUKO-IKOHOMHUYECKUE MOKa3aTeNln, KPUTepUH paboToCcocoOHOCTH M MX pacdeT. KommoHoBKa
CTaHKOB, CBSI3b KOMIIOHOBKHM C TE€XHMKO-DKOHOMHYECKHMMU MOKA3aTEIsIMU, CTPYKTYPHBIA aHAJIM3 U CUHTE3
KOMIIOHOBOK.

IIpuBox rnaBHoro nBwxeHus. McxonHele naHsHble. [IpHBOJX CO CTyNEHYATBIM PpEryJINPOBAHUEM.
MHoOXHTeNbHbIE CTPYKTYpBI. JlMana3oHbsl paboyMX CKOPOCTEM M MOjAay, pacdeTHble Harpy3ku B CTAaHKaXx.
[IpoekTupoBanue mnpuBOoAa TJIaBHOro JABMKEHHA. (OCOOEHHOCTH TPUMEHEHUS MHOTOCKOPOCTHBIX
anekTpoasurarenei. CrokeHHble CTPYKTypbl. CTPYKTypel €O CBsi3aHHbIMM Kojecamu. [IpuBonbl c
OeccTyneHuyaTbIM peryaupoBanueM. [IpoekTrpoBaHue MpUBoO/ia IIaBHOTO JBUKEHHUS.

IIpuBoA Moa4 CTAHKOB. OcHoBHble TpoekTHBIE Kpurepuu. CTpyKkTypa npHuBOJa IOAAY.
OcHOBHbIE 3aBUCUMOCTH JUIsl pacueTa npuBoja. Beibop Tuma neuratens v TAroBoro ycrpoiicraa. Ilepenaua
BUHT-Tallka Ka4eHUs1, KOHCTPYKLMs, pEryJIupOBKa, pacyeT rnepeaad.

[nungensupie  y3mbl /IIY/. OcHoBHble xapaktepuctuku. Konctpykuuu IIY. Marepuainsi.
IIpumenenne HoBbIx MarepuanoB B IIIY. OcHoBHble Tumbl onop, npuMmeHseMblx B IIIY. CpaBHurensHast
xapakTepucTuka. Onops! kaueHHus. OCHOBHBIE CXEMbl YCTaHOBKH. OCHOBHBIEC THIIBI OMOP, MPUMEHSIEMBIX B
V. CpaBaurenbHas xapakrepucThka. Omopbl kKaueHus. OCHOBHBIE CXEMbl YCTaHOBKHM. MHXeHepHbIe
ouenku touHoctH LTY. IlogatimBocte Y Ha omopax kadeHws. PacueTsl MINMHAEIBHBIX Y3J10B CTAHKOB.
Pacyer craTMueckuxX XapaKTEpUCTUK IIMHMHJIEIBbHBIX Yy3710B. OmpeseleHne ONTHUMAaIbHOTO MEXOIOPHOIO
paccrosinus. Onopsel )KUJIKOCTHOTO TpeHus. ['mapoctarnueckue U ruiponHaMudeckue onopsl. OCHOBHbBIE
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noHsTus. TpeOoBaHus, mpexbsiBisgeMble K AaHHBIM TunaMm omnop. KoHcTpykTuBHOe wucnonHeHue. Pacuer
rugpocraTuyeckux onop. CucreMa nuTaHus Hacoc-kapMaH. J[poccenbHas cucTeMa NUTaHUs.

Hanpasnsromue Metamnopexyuiux crankoB. Kinaccudpukanus. TpeOGoBanus, npeabsaBiIsieMble K HUM.
KoncTpykuun Hanpasnstomux. Hanpasnsromue cMmemaHHoro TpeHMs. Pacder Ha  JKE€CTKOCTb.
Hanpasnsromue xunkoctHoro TpeHus. Pacuer Ha xectkoctsb. Hampasmstonue kaueHus. KoHCTpyKTUBHOE
ucnonaenue. CrocoObl CO3/1aHus MPEABAPUTEIBHOTO HATATA. 3alIUTHBIE YCTPOUCTBA ISl HAMIPABIISIOIHX.
Pacuer naBnenuii v ynpyrux rnepeMenieHuil B HanpaBstOIIHX.

OcHoBHBIE TpeOOBaHUS, IPEABABISIEMbIEC K HECYIIEH cucTeMe ctanka. Pacder Ha sxecTKkocTh. ba3oBbie
neranu cranka. Cranunbsl. KopoOuarbie KoHCTpYKIuU. OCHOBHBIE MOHATHS. PacyeT cTaHUH Ha JKECTKOCTb.
Pacuer KopoOOK Ha )KECTKOCTb.

«b1./1.B.6 Texnonozuueckasa ocnacmka agmomamu3upo8anHozo nPou3600Cmea

coomeemcmayrowue komnemenyuu: [1K*-6

TepMuHoIOTHS, YIIOTpEOIsIeMas P U3yUYECHUU TUCIUIUIUHEL. VICTOpHS pa3BUTHS TEXHOJIOTUYCCKOM
OCHACTKH.

Knaccudukanus 0CHaCTKH IO CTENIEHU crienunanu3anuu. [loapasiencHre Ha3HAYCHHIO.

KopmycHble geTanu, OnopHbIE 3JIEMEHThI, yCTAHOBOYHBIE 3JIEMEHTHI, 3JIEMEHTapHbIC 3a)KUMHbBIC MEXa-
HU3MBI, CHJIOBEIC DJIEMECHTEL.

Pacyer TOYHOCTH YCTaHOBKH 3arOTOBOK B IIPHUCIIOCOOJICHUSX: B IPU3ME, HA OMPaBKe, Ha TUIOCKOCTH.
TunoBsie yCTaHOBOUYHBIE CXEMbI. PacueT 35ieMeHTapHBIX 3aKUMHBIX YCTPOUCTB. CXEeMbI KOHTPOJIS

[TpucniocoOnenust sl HaNIpaBiIeHUs UHCTpYMeHTa. OMOpPHBIE 3JIEMEHTHI.

DJIeMEHTapHbIC 3aKUMHBIC MEXaHU3MBI.

YTOUHEHHBIN PACUET 3JIEMEHTAPHBIX 3aKUMHBIX MEXAHU3MOB. Pacu€r 3JeKTpOMEXaHUYECKHUX, TTHEB-
MAaTHYECKHUX, TUAPABINYECKUX CUIIOBBIX Y3JIOB TEXHOJOTMYECKON OCHACTKHU.

LleHTpBl, MaTPOHBI, YHUBEPCAJIbHBIE AEIUTEIbHbBIE TOJIOBKU, OIPABKU, TUCKH.

[IpucnocoOeHust 1yisi aBTOMAaTHYECKUX JIMHUAMN.

«b1./J1.B.7 [Ilpozpammupoeanue 00padomkKu Ha CHMAHKAX C YUCTOGLIM HPOZPAMMHBIM
ynpaenenuemy

coomsemcmeyiowue komnemenyuu: ITK*-3

bazoBble BOnpockl co3anus ynpapsonux nporpaMM. OCHOBHBIE TEPMUHBI U OIIpeIeIeHUs. DTallbl
CO3/IaHUS YIPABISAIOIIMX IPOrPaMM U METO/bI UX pa3padoTku. TexHomoruueckas fokymeHTanus. Cuctemsl
koopauHat. IIpaBuiia pacdyera 3J1eMEHTOB KOHTYpa JETAIU U JIEMEHTOB TPAEKTOPUU ABH)KECHHUS PEIKYILErO
uHcTpyMeHTa. CTpyKTypa U Qopmat ynpasisolield nporpaMMel. [loAroToBuTenbHble U BCIOMOTaTeNbHbIE
¢GbyHKIMU. 3anKch yIpaBIIsSoLIed MporpaMmal.

TexHonorust HacTpoiiku o0opyaoBaHusa Ha oOpaOoTKy aeraneil. aTepdelic yueOHOro KoMIuiekca.
Omnucanue paboyero mpoiiecca Mo pa3padoTKe U BHEAPEHUIO YIpaBIAOLMX porpamm. Hactpoiika cTaHka,
MHCTPYMEHTA U YCTAaHOBOYHBIX JJAHHBIX Ha 00paboTKy aetann. OCOOEHHOCTH PyYHOrO U aBTOMAaTUYECKOTO
PEKUMOB 00pPaOOTKH.

[IporpaMMupoBaHue CBEpPIMIIBHO-PPE3epHO-PACTOUHBIX orepanuil. PacueT aieMeHTOB KOHTYpa Jie-
Tald U 3JIEMEHTOB TPAaeKTOPUH MHCTpyMeHTa. [IpMHIMIBI BHIOOPAa M OMUCAHUS PEXYIIUX MHCTPYMEHTOB.
Crpareruu paznuuHbIX BUAOB 00padoTku. [IporpamMmupoBanne o6paboTKu feTaliell Ha CBEPIUIIbHBIX CTaH-
kax ¢ YITY. [IporpammupoBanue o0padoTku Ha ppesepHbix crankax ¢ YITY. [IporpammupoBanue o6paboTku
neTajiel Ha MHOTOIeJIEBBIX cTankax ¢ UITY.

ITporpamMmmupoBanue TokapHbIX onepanuii. [TocienoBareabsHOCTh MpOrpaMMHUPOBaHUS IEPEXOIOB IIPU
ToKapHOU 00paboTke. [IporpammupoBanue nepemeniennii padbounx opraHoB. OCOOEHHOCTH pacyeTa 3JIeMeH-
TOB KOHTYpa JIeTaJH U 3JIEMEHTOB TPACKTOPUU MHCTpYMEHTA. [[pUHIMIIBI BEIOOpA M ONMCAHUS PEXYIIUX UH-
cTpyMeHTOB. CTpaTeruu pasindHbiX BUI0B 00paboTku. [IporpamMupoBanue o6paboTKu feTaneil Ha ToKap-
HBIX cTaHkax ¢ UIIVY.

[TporpamMmmupoBanue oOpabOTKHU C UCIIOIB30BAaHUEM IIUKJIOB, TOANPOTrPaMM U MapameTpuyeckoe. Bol-
30B IIMKJIOB U nonporpaMM. L{ukisl ¢ppesepoBanus, cCBepieHHs, Hape3aHus pe3bObl U pacTauuBaHUs.

IToaroroBka nmporpamm ¢ ucnosnb3zoanueM CAM-cucrem.

«b1./1.B.8 Huotcenepuwlii ananus ¢ MexampoHHblX CUCHEMAX)
coomeemcmaytowue komnemenyuu: IIK*-7, 8,9
Poims HMHXCHCPHOI'O aHAJIM3a B IMPOLCCCC MPOCKTUPOBAHUA MEXATPOHHOT'O TEXHOJIOTHYCCKOT'O OGOp}UlOBaHHH
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[TonsiTe WHXEHEPHOTO aHanu3a. Buasl MHKEHEpHOro aHaiu3a. MeToabl MHKEHEPHOTO aHAIN3a.
Krnaccudukanus cucreM WHXEHEpPHOTro aHann3a.HasHaueHne aBTOMAaTH3HPOBAHHBIX CHCTEM WHKEHEPHOTO
ananmm3a (CAE-cucrem). ®@yakuunonanbHbie Bo3MokHOocTH CAE-cucrem. Maremarnueckoe obOecrieueHue
coBpeMeHHBIX CAE-cucteM. CHCTEMBI HHKEHEPHOTO aHAIH3a Il MEXaHUYECKUX MPHIIOKeHUH. BBenenue B
METOJi KOHEUHBIX 371eMeHTOB. DOpPMYIMpPOBKAa METO/a KOHEYHBIX AJIEMEHTOB. MoaennpoBaHuE KOHEYHBIX
a1eMeHTOB. Tunbl KOHEUHBIX 31eMeHToB.Co3ianue y3noB. [locTpoeHue aneMeHToB. MeTo ] TOnoJI0ru4eckoro
pa3buenus. Meroza reomeTpruyeckoro pazouenus. Pemerounsie MeTonbl. MeTos 0ToOpaxaeMbIX 3JIEMEHTOB
(TpancuHUTHOE U HU30MapameTprueckoe oToopaxenue). [IpeodbpazoBanue snmeMeHTOB. JleTanu3anus CeTKu.
Crnaxuanue cetku. [lonroroBka reomerpudeckoil Monenu u GpopmupoBanue cetku. OrpeeneHue MoaeIu
Marepuana. Hanoxenue rpaHnyHbIx yciioBui. MHunmanusanus npouenypsl pemenus. [IpocMoTp u oneHka
pe3ysnbTaToB. METOAUKN MOJAEINPOBAHUS MEXAHMYECKUX KOMIIOHEHTOB MEXATPOHHBIX CUCTEM B CHUCTEMAax
WHXXEHEPHOT0 aHan3a. BU/Ibl KOHEUHO-3JIEMEHTHBIX MOJIeNICH, UX MPEUMYIIECTBA U HEAOCTATKU. MeTOIMKI
aHaJl3a CTAaTUYECKUX M JAMHAMHUYECKUX XapaKTEPUCTUK TEXHOJOTHYECKHX O000pyAOBaHHA. MeTOoAUuKH
aHaJIM3a TeTIOBBIX XapaKTEPUCTHK TEXHOJIOTHUECKOTO 000y I0BaAHUS.

«b1./1.B.9 DxcnepumenmanvHble UCc1€006aHUS 8 MEXAMPOHHBIX CUCHIEMAX)

coomeemcmayrowue komnemenyuu: [1K*-8

OKCHEpUMEHT Kak npeamer uccienoBanus.llonarue sxcnepumenTta. MHKEHEpHBIN 3KCIEPUMEHT.
Knaccudukanusa BumoB skcnepuMeHTa. OCHOBHBbIE TEPMHHBI M OINpPEACTICHHUS TEOPUH OSKCIEPUMEHTA.
[Ipupona s3KCEpUMEHTAIBHBIX TOTPEUIHOCTEN U HEONPEAEIEHHOCTEN. POIb orpemuocrell u3MepeHus pu
MPOBEACHUM HSKCHEPUMEHTOB. Buabsl mnorpemHocreil wu3mepeHus. CucreMarnyeckas M ciaydyaiiHas
norpemtHocTh. [Iprupona cirydaiiHbIX NOTPEIIHOCTEN M HeolpeaeleHHocTel. [IpuMenenne mareMaTndecKou
CTaTUCTUKU IPU aHAJIM3€ PE3yJbTATOB H3MEPEHHH. 3aJaud, pellaeMble C MOMOIIBI MAaTeMAaTHYECKOU
cratucTuku. OCHOBHBIC TIOHATHS U KJIaCCH(PHKANNS BEIOOPOK. 3aKOHBI pacIpeACTICHHS CIIydaiiHbIX BETHYHH.
[TapameTpsl pacmpeneneHuss W CTAaTUCTUYECKHE XapaKTePUCTUKUA. Meroabl OOpabOTKH  OIBITHBIX
pacnpenenenuii. [Tousitue o ctatucruueckux runote3ax. CtaTucTuyeckue runoresbl. HecMeneHHbIe OLIEHKY.
[locTpoeHne AOBEPUTENBHBIX WHTEPBAJIOB. AHAIU3 CTAaTUCTUYECKUX CBsze. KoppensauuoHHBIN aHamu3
JNaHHbIX. TumoBas MeTOIMKAa IPOBEACHUS KOPPEIALMOHHOrO aHann3a. KoppelsauuoHHBIM aHamM3 C
ucrnonb3oBaHueM ObicTporo mpeoOpazoBanusi Dypre (BIID). Yucnennoe auddepeHurpoBanue u
MHTETPUpPOBaHUE. YiydlieHne anmnpokcumanuu. [uddepeHnmpoBanne co CriakuBaHHeM. YacTHbIE
MPOU3BOJHBIE. YHCIEHHOE WHTErPUPOBAHUE: WHTEPIOJSIIIMOHHBIE KBaApaTyphl, KBaapaTypHas ¢dopmyia
l'aycca. MeToabl anmpoKCUMAallMM SKCHEPUMEHTANIbHBIX JaHHBIX. CpeqHEKBaJpaTUYHOE M PaBHOMEPHOE
npubnmxenue. Pa3noxxeHue B cTeneHHbIE psijibl. PerpeccMOHHBIN aHal3 — METOA BbIpaBHHMBaHUSA. MeTo
HauMEHbBIINX KBaapaToB. Lludposas ¢puiabTpanus s3KkCepUMeHTaIbHBIX PE3yJIbTaTOB.

3.2 Tlopsiiok mnpoBedeHHS TOCYAAPCTBEHHOr0 JK3aMeHA M MeTOJAHYeCKHe MaTepHaJbl,
onpeessiomue Mpoueaypy OLeHHBAHUS Pe3yJbTATOB OCBOEHHS 00pa30BaTe/IbHOW MPOrpaMMbl Ha
3TOM JTafe rocyAapcTBeHHBIX UCTIBITAHUMT

[Topsinok npoBeeHNs TOCYIapCTBEHHON UTOIOBOM aTTECTAlluyU COTJIacyeTcs ¢ IeHCTBYIOIIMMHU (deie-
pajbHBIMHU 3aKOHAMH, NTpHKa3zaMu MuHHcTepcTBa 00pazoBanus U Hayku Ne 636 ot 29.06.2015 roma u Ne 112
ot 13.02.2014, a Takxe ycraBoM yHuBepcuTeTa. [lopsiiok mpoBeeHus rocyAapCTBEHHOM UTOTOBOI aTTecTa-
IIUH JIOBOJIUTCS JI0 CBeJIeHUs 0Oyuaromuxcst Bcex ¢popM 00yueHUs He MO3/Hee, YeM 3a IOJIro/ia JIo ee Havyasa.

OO6yuaromuecs 00ecreunBarOTCs IporpaMMaMu roCy1apCTBEHHON UTOTOBOM aTTecTalluu, Ui HUX CO-
3J1a10TCsl HEOOXOAMMBIE YCIOBUS MOATOTOBKH, IPOBOJSATCS KOHCYJIbTAIIUH.

K rocymapcTBeHHOI MTOroBoil aTTectaluu JAOMYyCKaeTcsl OOydarouuiics, He UMEIOLINI akajgeMuye-
CKOW 3aJI0JDKEHHOCTH U B MOJIHOM 00BbeMe BBITOJHUBIIMN YUeOHBIN MJIaH WM UHAWBUAYAIbHBIA y4eOHBIN
IUJIaH 110 COOTBETCTBYIOLIEH 00pa3oBaTeIbHON MpOrpaMMe BhICIIET0 0Opa30BaHMUsL.

Criucku 00yyaromuxcst, JOMYyIEHHBIX K TOCYAapCTBEHHOM UTOTOBOM aTTECTallH, YTBEPKIAIOTCS pac-
MOPSKEHUEM AUPEKTOPa ASPOKOCMUYECKOTO MHCTUTYTA M MPEJCTABISIFOTCS B TOCYJapCTBEHHYIO SK3aMeHa-
LIUOHHYIO KOMUCCHIO IUPEKTOPOM A3POKOCMHUYECKOTO HHCTUTYTA.

He no3nnee yem 3a 30 xaJieHAapHBIX THEN 10 JHSA NPOBEACHUS NEPBOTO TOCYAAPCTBEHHOTO aTTECTA-
LIMOHHOT'O UCIIBITAHUSI PACIIOPSIKEHUEM 110 YHUBEPCUTETY YTBEPKIAECTCS PACIIUCAHUE TOCYIapCTBEHHBIX aT-
TECTAI[MOHHBIX UCTIBITAaHUH (Hajiee — pacmucaHue), B KOTOPOM YKa3bIBAIOTCS JaThl, BpEMs U MECTO IPOBEJIe-
HUS TOCY/IAPCTBEHHBIX aTTECTALIMOHHBIX UCIIBITAHUN U MPENdK3aMEHALIMOHHBIX KOHCYIpTalui. Pacnincanue
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JIOBOJIUTCS 10 CBEACHUS 00YYarOIIErocsl, WICHOB rOCYAapCTBEHHBIX AK3aMEHALMOHHBIX KOMUCCHI U anesuis-
LIMOHHBIX KOMMCCHM, CEKPETapel rOCyJapCTBEHHBIX 3K3aMEHALIMOHHBIX KOMUCCUM, PYKOBOJUTENIECH U KOH-
CYJIbTaHTOB BBIITYCKHBIX KBaJIM(UKAIMOHHBIX paloT.

Kanennapusii rpadux BeinonHenus BKP yrBepxkaaer 3aBenyromnmii kadenpoii.

['ocynapcTBeHHBIE aTTECTALlMOHHbBIE UCHBITAHUA (32 MCKIIIOUEHMEM paboT MO 3aKPBITOW TEMAaTHKE)
MIPOBOJISATCS] HA OTKPBITHIX 3aCEIaHUAX 3K3aMEHAIIMOHHBIX KOMHCCHUI C ydyacTHEM HE MEHee JIByX TpeTel hx
COCTaBa.

Pe3ynbraTsl 11000T0 U3 BHIOB aTTECTAIMOHHBIX HCIIBITAHUH, BKIIFOUSHHBIX B TOCYJapCTBEHHYIO UTO-
TOBYIO aTTECTALUIO, ONPEAEISIOTCA OLEHKAMHU «OTIMYHO», «XOPOII0Y», «yIOBIETBOPUTEIBHO», «HEYOBIIE-
TBOPUTENEHOY». Pe3ylbTaThl TOCYAapCTBEHHOTO aTTECTAI[IOHHOTO UCTIBITAHUS OOBSIBIISIIOTCS B IEHB €T0 MPO-
BEJICHUS.

Ilepen rocynapcTBEHHBIM SK3aMEHOM MPOBOJUTCS KOHCYJIBTHPOBaHHE OOy4aroUIMXcs 10 BOIpocam,
BKJIFOYEHHBIM B IPOrpaMMy IOCyIapCTBEHHOIO K3aMeHa (IpeAdK3aMEeHAMOHHAs KOHCY/IbTalUs).

['ocymapcTBEHHBIN 3K3aMeH TIPOBOAUTCS CIEIYIOIIUM 00pa3oMm:

1) Ha mepBOM 3Tarne OCyIIECTBIIAETCS TECTUPOBAHUE 110 BOIIPOCAM Uil IATH JUCUUIUINH: OcHosbl Me-
xamponuku u pobomomexnuku, Muxponpoyeccopnas mexuuxa 6 mexampoHuxe u pobomomexHuke, IieK-
MPOHHBIE YCMPOUCMBA MEeXAMPOHHBIX U pobomomexHuyeckux cucmem, Koncmpyuposanue mexampoHnvix
mooyneti, Tpancnopmuo-HaKonumenbHvie cucmembvl U NPOMblULIeHHble pobombl. TecTOBbIE 3alaHUs UTOTO-
BOT0 MEXAUCHUIUIMHAPHOTO 3K3aMeHa pa3pabaThIBalOTCs METOAMYECKON KOMHCCHEH N0 HalpaBJIeHUIO MO
roroBku 15.03.06 MexaTpoHuka 1 poOOTOTEXHHKA; TECTOBOE 33JJaHUE BKJIFOYACT HE MEHEE JBAJLATH TISTH
BOIIPOCOB; JJIUTEIbHOCTh TECTUPOBaHMs cocTaBisieT 60 MMHYT; TECTUPOBAHHUE IPOBOJUTCS B CHCTEME
AVCCT. OnHo TecToBOE 3aJlaHu€ COACPKUT HE MEHee JABAAIATH IsATH BorpocoB. Ha pemienue tectoBoro
3aJJaHUs OTBOAUTCS HEe MeHee 60 MUHYT.

Kputeprem onieHuBaHUS SBISETCS yCIEMHBIA 0TBET Ha 6ojee 50 % TeCTOB U3 TECTOBOTO 33 JaHMUS.

2) yCIIeIIHOEe TeCTUPOBAHUE MO3BOJISIET MEPEXO/IUTh KO BTOPOIl YacTH 3K3aMEHa, KOTOPBIN 3aKiIoya-
eTCs B IIPEACTABICHUH IPE3EHTAINY 110 MaTepHaIaM BBITYCKHOM KBanmupukanmonnoi padotsl. CormacHo [lo-
JIOKEHUIO O TOCYAAPCTBEHHOM UTOroBOM arTecTanuu BelycKHUKOB OI'Y 3T0 yacTh 5K3aMeHa NpeicTaBiIsier
co00# KOMILIEKCHOE 3a1anue. B aToi yacTu oOydaromuiics: GopMyaupyeT 1eib padoThl; 000CHOBBIBACT aK-
TyaJbHOCTb BEIOPAHHOM TEMBbI; CTAaBUT 3a/1a4H, peliaeMble B pad0Te; IOKAa3bIBACT OCHOBHBIE MTOIXO0/bI U IIYTH
JTOCTIDKEHHSI TTOCTABJICHHOM B pab0Te LENN; IPUBOIUT MEPEUCHb HEOOXOIUMBIX PAacyeToB M IpaduuecKoro
Matepuaia. MUHUMasbHbII 00bEM BBIIOJIHEHHBIX MCCIIEOBAaHUN, BHIHOCUMBIM Ha 3K3aMEH, — 3TO KpaTKoe
M3JI0KEHUE BBITOJHEHHBIX UCCIIEIOBAaHUN C MUHUMAJIbHBIM 00bEMOM MILTIOCTPAITUH.

3) BpeMs1, OTBOJUMOE MPEACTaBICHUS MPe3eHTAllUN, OTPAaHUYUBACTCS AECATHI0O MUHYTAMHU JOKJIa/a.

4) pe3ynbTaThl CIayd TOCYIapCTBEHHOIO 3K3aMeHa OOBSBISIOTCS B TOT XK€ J€Hb Iocie 0pOpMIICHUS
B YCTAaHOBJICHHOM IOPsJIKE MPOTOKOJIa 3aceanus I 'ocy1apcTBeHHON IK3aMEHAllMOHHON KOMUCCHH.

[To pe3ynpraTamM rocynapCTBEHHBIX AaTTECTAIMOHHBIX HCIIBITAHUN OOYdYalOUIMiiCs MMEET NpaBO Ha
aneJuIiLHIO.

OO0yyaromuiicst UMeeT MpaBo M0/1aTh B ANEUISIIIMOHHYIO KOMUCCHIO TUChbMEHHYIO alleJIJISIUIO O Hapy-
IIEHUH, 110 €r0 MHEHUIO, YCTAaHOBJIEHHOM MpoLeAyphl MPOBEICHHS TOCYIapCTBEHHOTO aTTECTAMOHHOTO HC-
NBITAHUA U (WJIM) HECOTJIACUH C Pe3yJbTaTaMH roCyapCTBEHHOr0 dK3aMeHa.

Anemsiys MoaeTcst JMYHO 00YYaroLUMMCs B aleUIAUOHHYI0O KOMUCCHIO HE MO3HEE CIEIYIOIIETo
pabouero JHs 1ocie OObSIBICHUS PE3YIbTATOB FOCYAAPCTBEHHOTO aTTECTALIMOHHOTO UCTIBITAaHUSI.

CekpeTtaphb ane/UISIIMOHHON KOMUCCUU PETUCTPUPYET MOCTYMNAIOIIKE 3asBICHHS B )KypHaJle perucTpa-
1IMU, B KOTOPOM B 00sI3aTeJIbHOM MOPSAKE yKa3bIBaeT AaTy npuema 3assienus, @O cTyneHTa, cBOIO JOIK-
HOCTb ¥ (paMUIIHIO.

Jlnst paccMOTpeHHsl anejuIsiliii CeKpeTapb roOCyJapCTBEHHOM IK3aMEHAallMOHHOW KOMHUCCUM Harpas-
JISIeT B aNeJUISILIMOHHYI0 KOMUCCHIO IIPOTOKOJI 3aC€AaHUs FOCYIapCTBEHHON SK3aMEHAIMOHHOW KOMUCCHH, 3a-
KJIFOUEHHE Tpe/IceiaTeNsl TOCYJapCTBEHHOM IK3aMEHAllMOHHONW KOMUCCHH O COOJIIOJIEHUH MTPOLEAYPHBIX BO-
MIPOCOB TPH MPOBEIECHUH TOCYIapCTBEHHOI'O aTTECTAIMOHHOTO MCIBITAHMS, a TAaKKE MHUCbMEHHBIE OTBETHI
oOyuarolerocs sl pacCMOTPEHHUS aNeJUISUU 110 MPOBEIECHUIO TOCYIapCTBEHHOIO AK3aMEHa.

Anensims paccMaTpUBaeTCs He Mo3Hee 2 pabo4yux JHEW co JTHS MOoJayuu anejuIsIUY Ha 3acelaHuu
aneJUISIUOHHON KOMHCCHHU, HAa KOTOPOE MPUIJIAIIAIOTCs MpeiceaTeNb ToCy1apCTBEHHON AK3aMEHallMOHHON
KOMHCCUU M 00yUaroIuncs, MOAaBIINNA alleIIsIIHIO.

3acenanue anesIUOHHON KOMUCCHH MOXKET IPOBOAUTHCS B OTCYTCTBHE 00YUAIOIIErocsl, MOJaBIIero
aneJuIsALuIO, B CIIy4ae ero HessBKH Ha 3ace/laHHe aneuIIIIMOHHON KOMUCCHHU.

21



Pemenue anemisnnMoHHOW KOMUCCUU JAOBOAMTCA IO CBEIEHHUS O0YYarollerocs, MoJaBIIEro amesis-
[[1I0, B TeUeHHE 3 pabodmX JHEH CO JHS 3aceqaHus anelUISIMOHHON KoMuccuu. DakT 03HaKOMIIEHHS 00y4a-
OLLEroCs, MOAABILETO aneUIsAIUIO0, C PEIICHUEM alle/UIALUOHHON KOMUCCUU YIOCTOBEPSIETCS MOANUCHIO0 00Y-
YaroIIErocs.

[Tpu oTkaze oT 03HAKOMJICHHUA (TIOJIMCH) COCTABISETCS aKT 00 OTKa3e OT O3HAKOMJICHHS (SIBISETCS
MIPUIIOKEHUEM K ITPOTOKOITY), KOTOPBIA MOAMKUCHIBACT MpeaceaaTeNb (JTn00 OUH U3 WICHOB aNeUISIIMOHHON
KOMUCCHH, IPUCYTCTBOBABIINM Ha 3aCE/IlaHUM) aNeJUISIIMOHHON KOMUCCUU U CEKpeTaph aneusILIHOHHOMN KO-
MHUCCHH.

[ToBTOpHOE MpOBEAEHHE TOCYAAPCTBEHHOTO ATTECTAlMOHHOIO HCIBITAaHUS OOy4arouierocs, rnojas-
LIETO aNeJUISAIUI0, OCYIIECTBISETCS B IPUCYTCTBUU OJHOTO U3 YWICHOB aNeUISIIIMOHHON KOMUCCHUU HE TIO3JHEE
JaThI 3aBEpIICHHS 00ydeHUs B yHHBepcHuTeTe B cooTBeTcTBHHM ¢ DI'OC BO.

Anenisiuys Ha MOBTOPHOE MPOBEICHHUE MOCYAApPCTBEHHOTO aTTECTAIIMOHHOTO UCIIBITAaHUSI HE IPUHU-
MaeTcsl.

Pe3ynbrarhl caauu rocy1apcTBEHHOIO SK3aMEHa OIMPEACIISIOTCS OLEHKAMH «OTJIIMYHOY», «XOPOIIO»,
«YIIOBJIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIbHO». OueHku "orauuHo", "xopoio", "yaoBI€TBOPUTEILHO"
03HAYaloT YCHEIIHOE MTPOX0KICHUE IOCYIAPCTBEHHOI'0 aTTECTAlMOHHOTO UCTIBITAHMUS.

[Tpu ompeneneHny OLEHKU 3HAHUN U YMEHU, BBISIBJICHHBIX MPU CAaue rOCy1apCTBEHHOIO SK3aMeHa,
MIPUHUMAIOTCS] BO BHUMAHUE YPOBEHb TEOPETHUUECKOM, HAYYHOU U MPAKTUUECKON MOATOTOBKH BBITYCKHHKA.

[Tpu BBICTaBIEHUU OIICHKH MPUMEHSIOTCS CIEIYIONINE KPUTEPUHU:

- OIIEHKA «OTJIUYHOY» BBICTABIISIETCS TOMY, KTO TJIyOOKO M IIPOYHO YCBOWJI MPOTPAMMHBIN MaTepual,
MCYEPIBIBAIOIIIE, TOCIEI0BATENIbHO, YETKO M JIOTHUECKH CTPOITHO €ro U3iaraer, yMeeT TECHO YBsI3aTh TEOPHUIO
C MMPAKTUKOH, CBOOOHO CIIPABIISIETCS € 3a7a4aMu, BOIIPOCAMHU U IPYTHUMHU BUAMH IPUMCHCHHUSI 3HAHUH, ITPH-
4YeM He 3aTPYyTHSETCS C OTBETOM P BUIOU3MEHEHUU 3aJaHHsI, UCIIONIBL3YET B OTBETE MaTepual MoHorpadu-
YECKOM JTUTEPATypPhl, MPABUIBHO OOOCHOBBIBAET MPUHSITHE PEIICHHUS, BIa/IEET PA3HOCTOPOHHUMH HaBBIKAMU
Y TIpUE€MaMU BBIMIOJHEHHS MIPAKTUYECKUX 33]1a4;

- OIIEHKA «XOPOIIIO» BBICTABJISETCS TOMY, KTO TBEPJO 3HAET MPOrPAMMHBIN MaTepuai, rPaMOTHO U IO
CYUIECTBY M3JIaraeT ero, He JOMYyCKas CyIIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIMPOC, MIPABUIIBHO IIPUMeE-
HSET TCOPETUUYECKUE TIOJIOKECHUS MPU PEIICHUU MPAKTUYECKUX BOMPOCOB U 33]1a4, BIAJACET HEOOXOIUMBIMHU
HABbIKAMU M MPUEMaMH UX BBIMOJTHEHHUS;

- OLICHKA «YyJIOBJIETBOPUTEIILHOY» BBICTABJISIETCS TOMY, KTO UMEET 3HAHUS TOJIHLKO OCHOBHOTO MaTe€pH-
ajia, HO HE YCBOWJI €T0 JieTallei, TOMYCKaeT HETOUHOCTH, HEIOCTATOYHbIE TPaBUIIbHbBIE (POPMYITHPOBKU, HAPY-
IICHUS JIOTHYECKOM MOCIIeIOBATEILHOCTH B U3JIOKEHHUH MTPOTPAMMHOTO MaTepuasa, UCIIBIThIBACT 3aTpyaHE-
HUS B IGMOHCTpPAILIUU TPEOYEeMbIX MPAKTUYECKUX HABBIKOB,;

- OLICHKa «HEYJOBJIETBOPUTEIHLHO» BBICTABISIETCS TOMY, KTO HE 3HAET 3HAUYUTEIbHOW 4YacTH
MPOrpPaMMHOTO MaTepuana, JOMYCKAeT CYIECTBEHHbIE OIIMOKH, B HEJOCTATOYHOW CTETIEHU IEMOHCTPUPYET
MPaKTUYECKUE HABBIKU CTICIIUATHICTA.

3.3 IlepevyeHb peKOMEHYeMOM JIUTEPATYPbI 1JIsl MOATOTOBKH K FOCYAapCTBEHHOMY JIK3aMeHY

- Powmanos, A. U. Pacnipenenenus cayyailHbIX BETMYMH U OCHOBBI CTAaTUCTHUECKUX METOA0B 00pa-
OOTKH 3KCIIEPUMEHTANIBHBIX JJAHHBIX : yueOHO-MeToanyeckoe nocodue / A. U. Pomanos, T. A. Cemenosa, H.
C. BoponoBa. — Mocksa : HUAY MU®U, 2016. — 148 c. — ISBN 978-5-7262-2225-7. — Texkcr : 27ek-
TpoHHBI // JlaHb : snexkTpoHHO-OMOMMOTeyHas cucrema. — URL: https://e.lanbook.com/book/119506 . —
Pexxum noctyna: A aBTOpuU3. MOJIb30BaTENEH.

- Mu¢raxyraunosa, @. P. [InanupoBanue u opranusanus SKCepuMenTa : yuebHoe nocoodue / .
P. Mu¢raxyrauaoa. — Kazans : KHUTY-KAU, 2020. — 256 c. — ISBN 978-5-7579-2474-8. — Texcr :
ANeKTPOHHBIH // JlaHb : snekTpoHHO-OnOIMoTeyHas cucrema. — URL: https://e.lanbook.com/book/193510 .
— PexxuMm goctymna: Ui aBTOpuU3. M0JIb30BaTENeH.

- Kawmenes, C. B. KomnbiotepHoe MojiennpoBaHie 1 00pabOTKa JAHHBIX B MPHUKJIAIHBIX HAYYHBIX
UCCIIEIOBaHUX [DIEKTPOHHBIHN pecypc] : yuebHOoe mocobue Al CTYyJeHTOB, 00Y4aroIIKXCs O MporpaMMam
BBICIIETO MPO(GECCHOHATLHOIO 00pa3oBaHMs Mo HampaBieHusM noarotoBku 151900 KonctpykTopcko-Tex-
HOJIOTUYECKOE 0OecreyeHne MallliHOCTPOUTEIbHBIX MPou3BoACTB, 221000.62 MexarpoHuka U poOOTOTEX-
Huka, 160400 Pakernbsie komruiekcsl U kocMoHaBTHKa U 160100.68 ABuactpoenue / C. B. Kamenes, K. B.
Mapycuu; M-Bo oOpazoBanusi u Hayku Poc. @enepannn, Denep. roc. OI0KET. 00pa3oBaT. yupexacHUE
Bbicul. npod. oOpazoBanus "OpeHOypr. roc. yH-T". - DnekTpoH. TekcroBble naH. (1 daitn: 2.85 MO). -
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- Kawmenes, C. B. Ucnonb3oBanne CAE-cuctemsl "ANSYS" B uHX)eHEpHOU MpPaKTUKE [DIEKTPOH-
HBII pecypc] : yueb. mocodue / C. B. Kamenes, A. H. [TooB; M-Bo oOpa3oBanus u Hayku Poc. @eneparnum,
@enep. areHTCTBO MO 0Opa3oBaHuIo, ['oc. oOpa3oBar. yupexaeHue Boicil. npod. odpazoBanus "OpeHOypr.
roc. yH-T". - DnekTpoH. TekcToBbie AaH. (1 daiin: 1.86 M6). - Opendypr : TOY OI'Y, 2008. - 115 c. - 3aru. ¢
THUT. 9KpaHa. - Adobe Acrobat Reader 5.0. - Pexum JIOCTYyTIA:
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- OxkoneunukoB, A. C. [IpoyHOCTHBIE M JUHAMHYECKHE pAcCYeThl B IPOrpPaMMHOM KOMILIEKCE
ANSYS WORKBENCH : yue6noe nmocobue / A. C. Oxoneunukos, C. [I. , . I'. . — Mocksa : MAU, 2021.
— 101 ¢. — ISBN 978-5-4316-0805-6. — Texkcr : a1eKTpoHHBIN // JIaHb : AJIEKTPOHHO-OMOINOTEYHAS CH-
crema. — URL.: https://e.lanbook.com/book/207485 . — Pexum qocTyma: ajs aBTOpHU3. MOJIb30BaTEIICH.

- Kawmenes, C. B. OcHOBBI ME€TO/1a KOHEUHBIX DJIEMEHTOB B MH)KEHEPHBIX MPHIOKEHUSIX [ DIEKTPOH-
HBIN pecypc] : yaeOHoe ocobue st 00ydaromuxcst Mo 00pa3oBaTebHBIM IPOTpaMMaM BbICIIET0 00pa3oBa-
HUs 10 HampaBieHUsM noArotoBku 15.03.05 KoHCTpyKTOpPCKO-TEXHOIOTHMYECKOE OOecrieueHrne MaIInHO-
CTPOUTEIBHBIX TTPou3BOACTB U 15.03.06 Mexarponnka u pobororexnuka / C. B. Kamenes; M-Bo Hayku u
BhICcII. oOpa3oBanus Poc. @enepannu, Oeaep. roc. Or0IKET. 00pa3oBaT. YUpEkKACHHUE BHICII. 00pa30BaHU
"OpenOypr. roc. yH-T". - DeKkTpoH. TekcToBbie naH. (1 daiin: 3.84 M6). - OpenoOypr : OI'Y, 2019. - 110 c. -
3aru. c THT. JKpaHa. - Adobe Acrobat Reader 6.0. - Pexum JIOCTYTIA:
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- YusuuH, A. H. Texnonoruueckast ocHactka : yueOHoe nocodue / A. H. Yusauun, B. @. I'yppsanu-
xuH, E. M. bynbokeB. — YubsiHOBCK : Yl TV, 2022. — 173 ¢. — ISBN 978-5-9795-2192-3. — Tekcr :
3NeKTpoHHbIHN // Jlanb : amexTpoHHO-OMONMMoTeuHas cucremMa. — URL: https://e.lanbook.com/book/259712 .
— Pexxum nocTyna: uist aBTOpHU3. TOJIb30BaTEIEH. .

- Pexymmii uHCcTpyMeHT : yueOHoe nmocobue / [I. B. Koxesnukos, B. A. I'peuntiankos, C. B. Kup-
caHoB [u jap.] ; mox obmeit pegakuueit C. B. KpucanoBa. — 5 uzja., crepeorun. — MockBa : MammHocTpoe-
Hue, 2022. — 520 c¢. — ISBN 978-5-907523-01-2. — TekcT : 31eKTpoHHbIH // JIaHb : 351eKTpoHHO-016IH0-
teunas cucrema. — URL: https://e.lanbook.com/book/192992 . — Pexwum fgocTyma: jist aBTOPHU3. MOJIb30Ba-
Tenen.

Pexymmii unctpymenr : yueOnuk / . B. KoxeBnukos, B. A. I'peunmnukos, C. B. Kupcanos, C. H.
I'puropbeB. — 4-e, uza. — MockBa : MammHocTtpoenue, 2014. — 520 c¢. — ISBN 978-5-94275-713-7. —
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- I'puropres, C. H. MeToibl NOBBIIIEHNS CTOMKOCTH pexyllero uHctpymenra : yueonuk / C. H. I'pu-
ropbeB. — 2-e u3l. — MockBa : MamuHocTpoenue, 2023. — 368 c. — ISBN 978-5-907523-33-3. — Teker :
AJIEKTPOHHBIN // JIaHb : aneKTpoHHO-OnOMuoreunas cuctema. — URL: https://e.lanbook.com/book/307286 .
— PexuM fgoctyna: uist aBTOpHU3. MOJIb30BaTelNeH.

- T'opoxos, B. A. [IpoektupoBanue TexHosorndecko ocHactku [Tekct] : yueO. ans By3oB / B. A.
I'opoxos, A. I'. Cxuprnanze, 1. A. Kopotkos. - Crapsrit Ockoin : THT, 2010. - 432 c. : un. - IIpun.: c. 394-
429. - bubmmorp.: c. 430-431. - ISBN 978-5-94178-210-9.

- I'yces, A. A. IIpoekTrpoBaHue TEXHOJIOTHUECKONW OCHACTKH : yueOHUK / A. A. I'yces, U. A. I'ycea.
— 2-e u3n. — Mocksa : MamHocTtpoernue, 2013. — 416 ¢. — ISBN 978-5-94275-722-9. — TekcT : aiiek-
TpoHHBIH // JlaHb : anekTpoHHO-0MOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/63254 . — Pe-
KM JIOCTYTA: JUIsl aBTOPHU3. TIOJIb30BaTEINEH. .

- O60opynoBaHKe MAIIMHOCTPOUTEIbHBIX TPOU3BOACTB. [IpoekTHpOBaHNE IPHUBO/IA TTIABHOTO IBHKE-
HUS METAJJIOPEXKYIIUX CTaHKOB : yueOHoe nocodue / B. I1. Konbuos, Y. B. Jle, A. E. Pogsiruna, /1. A. Cra-
ponybuesa. — Upkyrck : UPHUTY, 2020. — 144 c. — Tekcr : 2neKTpoHHbIH // JIaHb : 31eKTpOHHO-010-
nuoteunas cuctema. — URL: https://e.lanbook.com/book/325076 . — Pexwum qocTyma: 1jist aBTOpH3.
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2023. — 608 c. — ISBN 978-5-907523-30-2. — TekcT : 37eKTpoHHbIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEeYHAs
cucrema. — URL: https://e.lanbook.com/book/307280 . — Pexxum moctyma: ajisi aBTOPU3. TOJIb30BATEIICH.

-Merannopexyiue cTaHku : yaeOHuK : B 2 Tomax / B. B. bymyes, A. B. Epémun, A. A. Kakoiino [u
ap.] ; mox pexakmueit B. B. bymryea. — 2-e u3n. — Mocksa : Mammnoctpoenune, 2023 — Tom 2 — 2023.
— 586 c. — ISBN 978-5-907523-31-9. — Tekcrt : a5ekTpoHHbI# // JlaHb : 3JIeKTpOHHO-OMOIMOTEUHAS CH-
crema. — URL.: https://e.lanbook.com/book/307283 . — Pexxum mocrtymna: ais aropus. [loas3oBareneit

- Pexxymunit uacTpymeHT : yueOHoe nocobue / J1. B. KoxxeBnukos, B. A. I'peunmnukos, C. B. Kupca-
HOB [u ap.] ; mox obmei penakiueit C. B. KpucanoBa. — 5 u3g., crepeotun. — Mocksa : MammHoCcTpoe-
Hue, 2022. — 520 ¢. — ISBN 978-5-907523-01-2. — TekcrT : 3neKkTpoHHBIH // JIaHb : 3J€KTPOHHO-0MOIHO-
teunas cucrema. — URL: https://e.lanbook.com/book/192992 . — Pexum goctyma: s aBTOPHU3. TOIb30Ba-
TeJeH.

- Kabanmun, FO. I'. Ynpasnenue kudbephu3nuecKkuMu U MEXaHO00padaThIBAOIIMMU CUCTEMAMH B
1M (pOBOM MPOU3BOJICTBE HA OCHOBE UCKYCCTBEHHOI'O MHTEIIEKTA M O0JIaYHBIX TEXHOJOTUH : yuyeOHOE Mo~
cooue / 0. I'. Kabanaun, 1. A. llatarun, I1. B. Komuna. — Mocksa : MammuHoctpoenue, 2019. — 293 c.
— ISBN 978-5-907104-17-4. — Texct : aneKTpoHHbIN // JIaHb : 2JIEKTPOHHO-OMOINOTEYHAsS CUCTeMa. —
URL.: https://e.lanbook.com/book/151072 . — Pesxum gocTyma: Juisi aBTOPH3. IOJIb30BATEICH.

- [TonsikoB, A. H. IlpoekTrpoBaHne MexaTpoHHBIX MoayJieil crankoB ¢ UITY : yuebHoe nmocobue / A.
H. onsikoB. — OpenOypr : OI'Y, 2019. — 128 ¢. — ISBN 978-5-7410-2365-5. — TekcT : 3neKTpoHHbI#t //
Jlanb : anexTpoHHO-OMOMMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/159953 . — Pexwum 10-
CTyna: JUis aBTOPH3. TOJIb30BATEIEH.

- Kyp6aros, B. A. be3onacHocTh )ku3HeAeaTeNbHOCTH : yueOHoe nocobue / B. A. Kyp6atos, U. A.
®enopkuna, C. JI. SI6mounukoB. — Mocksa : MTYCH, 2023. — 190 c. — TekcT : anexkTponHsbIit // Jlans :
ANEKTPOHHO-O0nOMMoTeynas cuctema. — URL: https://e.lanbook.com/book/333947 . — Pexwum nocryna:
JUIsL aBTOPU3. MOJIb30BATEIEH.

- Opranusaiys Npou3BOACTBA U yIpasieHue npeanpustueM [Tekct] : yue6. ans By3oB / nmox pen. O.
T. TypoBua.- 2-¢ u3a. - M. : UHOPA-M, 2008. - 544 c. : un. - (Beicuiee obpa3zoBanue). - bubmmorp.: c. 538-
540. - ISBN 978-5-16-002153-9.

- [Tonkonaesa, M. O. Opranu3zaiusi NpOU3BOACTBA Ha MPEINPHUATHIX MAIIMHOCTPOCHUS [ DIEKTPOH-
HBII pecypc] : yue6Hoe mocodue is cTyeHToB crennaibHocT 080502 "DKoHOMMKA U yITpaBICHHUE Ha MTpeI-
npusituu (otpaciu)” / M. O. IlonkonaeBa; M-Bo oOpa3oBanus u Hayku Poc. denepaunn, denep. areHTCTBO
1o obpazoBaHuio, ['oc. 00pa3oBaT. yupexaeHue BoicIl. po¢. oOpasoBanus "OpeHOypr. roc. yH-T". - Dnek-
TpoH. TekcToBble AaH. (1 daitn: 4.41 MO). - Opendypr : TOY OI'Y, 2005. - 208 c. - 3ari. ¢ TAT. PKpaHa. -
Adobe Acrobat Reader 6.0. - Pexxum nocryma: http://artlib.osu.ru/web/books/metod_all/910 20110727.pdf

- bexramos, /[. A. OcHoBsl nporpaMmmupoBanust crankoB ¢ UITY : yueGHoe nmocobue / 1. A. bekra-
moB, A. M. BnacoB. — UBanoBo : UT'DY, 2018. — 112 c. — TekcT : 2neKTpoHHBIH // JIaHb : 9JeKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/154545 . — Pexkum mocTyma: s aBTOPHU3.
M0JIb30BaTENEN.

- OCHOBBI TIPOTPaAaMMHUPOBAHUSI TOKapHOW 00paboTkm neraneit Ha crankax ¢ YIIY B cucreme
"Sinumerik" [Tekct] : yueOHOe mocoOue AJisi CTYJACHTOB BBICIIMX YY4EOHBIX 3aBEICHUM, 00YJAIONIUXCS IO
HampaBJIEHUsIM TOAroToBKM "MexarpoHuka u poOoTtorexHuka', "KOHCTpYKTOPCKO-TEXHOIOIMUYECKOE
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oOecrieueHre MaIIMHOCTPOUTENBHBIX TPou3BOACTB" / [A. A. TepentseB u ap.]; M-Bo 00pa3oBaHus U HAYKH
Poc. ®eneparun, Oenep. roc. Or0mKeT. 00pa3zoBat. yupekaeHue Boicil. oopa3oBanus "OpeHOypr. roc. yH-T".
- OpenOypr : OI'Y, 2015. - 108 c. : un.; 6,69 nieu. i1. - bubaworp.: c. 101. - ITpw.: ¢. 102-107. - ISBN 978-5-
7410-1268-0.

- OcHOBBI TporpammupoBaHusi (ppe3epHorr oOpaboTkm aeraneid Ha crtankax ¢ UIIY B cucreme
"Sinumerik" [Tekcr] : yaeOHOE HOCOOHE IS CTYJCHTOB, O0OYUYAIOIIUXCS [0 IPOrpaMMaM BBICIIEro 00pa3oBa-
HUS 10 HampabiieHusM 1oaAroToBku 15.03.05 KoHCTPYKTOPCKO-TEXHOIOTHYECKOE 00ECIICUeHUE MAaIllMHO-
CTPOUTENBHBIX Tpou3BOACTB, 15.04.05 KoHCTpyKTOpCKO-TeXHOJIOrHUECKOe OOecreueHre MaIluHOCTPOU-
TeNbHBIX Mpou3BoACTB U 15.03.06 MexaTtponuka u pobotorexnuka / [A. H. Ilonsikos u ap.]; M-Bo o6pa3oBa-
Hus ¥ Hayku Poc. @enepanuu, denep. roc. OroKeT. 00pa3oBar. yupexaeHue Boicl. odpazoBanus "OpeH-
oypr. roc. yH-T". - OpenOypr : OI'Y, 2015. - 198 c. : un.; 12,38 neu. 1. - bubnuorp.: c. 198. - ISBN 978-5-
7410-1269-7.

- l'onuapos, A. H. IIporpammupoBanne o0paboTku neraieit Ha ¢ppeszepHom cranke ¢ UITY HAAS TM-
1P [DnekTpoHHBII pecypc]: ydeOHOe mocobOue s OO0yJarommMxcsi MO 00pa3oBaTeNbHBIM IPOrpaMMaM
BBICIIIETO  00pa3oBaHWs MO HampapieHusM noarotoBku 15.03.05, 15.04.05 KoncTpykTopcko-
TEXHOJIOTUYECKOe 00ecredyeHue MalIMHOCTPOUTENBHBIX Mpou3BOACTB, 15.03.06 MexatpoHuka u
pobororexnuka, 15.03.04 ABTOMaTM3aius TEXHOJOTHMUYECKHX IporieccoB W mpousBoactB u 09.03.01
WNudopmaruka u Beraucnurenbaas texauka / A. H. I'onuapos, K. C. Pomanenko, A. A. Kopaumnaesa; M-Bo
HaykKu W BbIclL. oOpa3oBaHusi Poc. @enepauun, Penep. roc. OroIKker. 00pa3oBaT. yUpEKIEHUE BBICII.
obpazoBanus "OpeHOypr. Toc. YH-T". - DIeKTpoH. TekcToBbie naH. (1 daiin: 2.26 M6). - Openoypr : OI'Y,
2021. - 115 c¢. - 3arm. ¢ Tur. skpaHa. - Adobe Acrobat Reader 6.0. - Pexum gocryma:
http://artlib.osu.ru/web/books/metod_all/142984 20210524.pdf

- Kamenes, C. B. Umxenepusiii ananu3 konctpykuuii B CAE-cucteme "ANSYS Mechanical APDL"
[DmexkTpoHHEIH pecypc] : yueOHOe ocodue it 00yJaromuXxcs Mo 00pa3oBaTeIbHBIM TPOrPaMMaM BBICIIIETO
oOpazoBanus mo HampasieHUsM noAarotoBku 15.03.05 KoHcTpyKTOpcko-TexHOIOTHYeckoe obOecredeHue
MaIIMHOCTPOUTEIBHBIX MPou3BoAcTB, 15.03.06 Mexarponuka u podororexnuka / C. B. Kamenes; M-Bo
HayKu W BbIclI. oOpa3oBanusi Poc. @enepauun, Penep. roc. Oromker. o0pa3zoBaT. yUpEeKIEHUE BBICII.
obpazoBanus "OpeHOypr. Toc. YH-T". - DIeKTpoH. TekcToBbie naH. (1 dain: 5.96 M6). - OpenoOypr : OI'Y,
2021. - 160 c. - 3arm. ¢ Tur. skpaHa. - Adobe Acrobat Reader 6.0. - Pexum gocryma:
http://artlib.osu.ru/web/books/metod_all/143246_20210601.pdf - ISBN 978-5-7410-2658-8.

3.4 UnTepHeT-pecypcebl

- http://gostexpert.ru — 6ecrarnas, mocrosaHo oOHOBsIeMast 6aza [OCToB P®, KOppeKTHPOBOK U
WCTIPABJICHUH 110 HUM;

- http://libt.ru  — osmexTpoHHas OWONIMOTEKAa TEXHUYECKOW JIMTEPATyphl, MPEIOCTABIISIOIIAS
CBOOO/IHBIN TOCTYI K MH)XEHEPHBIM KHUTaM, HOpMaTuBHOU HokymeHTauuu, ' OCTam, CHull, BCH;

- http://www.renishaw.com — odurmanbHbIi pycCKOSI3bIYHBIN calT Gupmbl Renishaw, siBistomeiics
MUPOBBIM JIUJICPOM B 00JIACTH MU3TOTOBJICHUS CPEJICTB U3MEPEHHS U KOHTPOJIS,

- http://www.wenzel-group.com — odunuanbHbIi caiT kommanuun Wenzel, sIBISIOMIECHCS OHIUM U3
KPYIMHEHIITUX MTPOU3BOIUTEIIEM KOOPAMHATHO-U3MEPUTEIILHON TEXHUKH;

- http://www.metromec.ch — odurnaneHplii callT KOMITaHUKH Metromec, SIBJISIONMICHCS OAHUM W3
KPYIMTHEHIITUX MOCTABIIUKOB MPOTPAMMHOT0 O0ECIICUCHHUS ISl KOOPIUHATHO-U3MEPHUTEIBHON TEXHUKH;

- http://skbis.ru — odpurmanshsiii caiitt CKb UC (Poccust, Cankr-IletepOypr), mpoU3BOANUTEIH AATUH-
KOB TepeMelIeHns (3HKOAEPOB);

- http://lapic.ru — odpurnmansueiit cait OO0 «Jlamuk» (Poccus, CapaTtoB), MPOU3BOACTBO KOOPIH-
HATHO-M3MEPHUTEIbHBIX MAIllUH;

- https://openedu.ru/course/ITMOUniversity/INTRCH/ — «OtkpbiToe oOpa3zoBanue», Karaior kyp-
coB, MOOK: «OcHOBEI B3aIM0O3aMEHSIECMOCTH),

- https://openedu.ru/course/misissMETROL/ — «OtkpsiToe oOpa3oBanue», Karamor kypcos, MOOK:
«MeTposIoTHs».

- www.HAAS-CNC.com — odunmanbHbii caldT mpousBoautensi ctankoB HAAS, caliT comepxut
CrpaBOYHYIO HH(pOpMaLuio o nporpammupoBanuio HAAS-FANUC;

- WWW.ABAMET.ru — odunmansHerii caiiT mocrapmuka ctankoB HAAS B Poccuro, caiiT cogep ut

CTpaBOYHYIO HHPOpManuio o nporpammupoBannio HAAS-FANUC;
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- http://cncexpert.ru/ - o6pa3oBaTeabHBIN MOPTA IO TEXHOJOTHH MAIIIMHOCTPOCHHS,

- www.cnc-club.ru — ¢opym o crankam ¢ YITY;

- https://cnc.training/courses.php - «cnc-club.ru», Kypce, MOOK: «Omnaiin-o0y4deHue oreparo-
pos/mporpammuctoB UITY — LAUFER CNCy;

- http://www.sprut.ru/ - ocdunmansueii caiit komnanuu «CITPYT-TexHomorus», coaep Karuii
CIIPaBOYHYI0 MH(OpPMAILMIO 110 aBTOMATH3alUK HPOLIECCOB MAIIMHOCTPOSHHS C MOMOIIBIO MPOTrPaMMHBIX
npoayktoB SPRUT.

- http://www.edu.ru- Poccuiickoe oopazoBanue. deepaibHbli HOPTAL.

- http://rsl.ru/ - Poccuiickas rocyaapcTBeHHast OnOIHOTEKA.

- http://www.rasl.ru - bubnuorexa Akanemun Hayk. BAH.

- http://www.msu.ru/libraries/ - Hayunas 6ubmuoreka MI'Y.

- http://hse.ru/ - Beicias 1ikosia 5KOHOMUKH. HallmoHanbHBIH HCCIIEA0BATEILCKUN YHUBEPCHTET.

- http://ecsocman.hse.ru/ - deaepanbHblii 00pa30BaTEIbHBIN TOPTAT - DKOHOMHKA, Cortnosorus, Me-
HE/DKMCHT.

- http://econom.nsc.ru/jep/ - BuptyanbHas 3KOHOMHYECKast OHOIHOTEKA.

- http://www.akdi.ru/ - Uatepuer-cepsep AKAN «DKOHOMUKA U )KU3HBY.

- http://www.expert.ru/ - Xypuan «Dxcrepr».

- http://glossary.ru/ - Cinyx0a TeMaTHYECKHX TOJIKOBBIX CIOBapeil.

- http://eup.ru/ - Hayuno-o6pa3oBaTebHbIi TOpTal « IKOHOMHKA U YIIPaBICHHE HA TIPEATIPUATHIX .
bubnrorexa 5KOHOMUYECKOM U yIIpaBIEHUECKOH JINTEPATYPBI.

- http://finansy.ru/ - TTyoaukamnuu mo SKOHOMUKE ¥ (PUHAHCAM.

- http://www.gks.ru - ®enepanbHas ciryx0a rocy1apCTBEHHON CTaTHCTHKH.

- http://www.cbr.ru - I1b P®.

- http://www.iea.ru/ - UHCTUTYT 5KOHOMHUYECKOTO aHAJIN3a.

- http://ibooks.ru/ - DnexkrponHast OubIHOTEUHAsE cUCTEMA «AHOYKC».

- www.biblioclub.ru - Dnekrponnas OubaHOTEYHAsI CHUCTEMa «Y HUBEPCUTETCKass OMOINOTeKA
online».

- http://e.lanbook.com/ - Dnekrponnas OubaHOTEUHAs cucTema «JIaHby.

- https://rucont.ru/ - Dnexrponnas 6udmoreunas cucrema «PYKOHT».

- https://elibrary.ru/defaultx.asp - Hayunas snextponnas 6ubnmoreka «Elibrary.ruy.

- https://openedu.ru/course/urfu/INTPR/ OtkpbiToe 06pazoBanue — Y paBieHHE HHTEIICKTYaTIbHOM
COOCTBEHHOCTHIO.

- https://openedu.ru/course/ITMOUniversity/INNOEC/ OtkpsiToe 00pa3zoBanue — VIHHOBaI[OHHAsI
HKOHOMHKA M TEXHOJIOTHYECKOE MPEANPHHUMATEIECTBO

- https://openedu.ru/course/mephi/mephi_002_commerce/ OtkpbiToe 0Opa3oBaHue —
Kommepuunanuszanust TeXHOJIOTUI

- http://www.stanok-mte.ru, www.izts.ru, http://www.stankozavod.su, http://rosstanko.com/, www.sasta.ru,

- http://www.stanko-nct, http://www.rzts.ru, http://dzfs.su, http://www.uzts.ru,
http://www.lipstanok.lipetsk.ru, http://www.assz.ru, https://www.stan-company.ru, www.sasta.ru — caTel CTaHKOCTPO-
HUTCJIbHBIX 3aBOJ0OB Poccun o MMPOU3BOJACTBY BHICOKOTCXHOJIOTUIHOI'O 1 HAYKOCMKOT O O60py,Z[OBaHI/I$I;

- WWW.PUMOTi.ru - caiit kommanuu «[lyMOpH-UHXHUHUPHHT HHBECTY, IPONAraHANPYyeT U BHEAPSCT
MHHOBAIIMOHHBIE TEXHOJIOTHH U COJICUCTBYET Pa3BUTHIO KOHKYPEHTOCIIOCOOHOTO PIHKA POCCUHCKUX MPOJIYK-
TOB MallIMHOCTPOCHUSI.

- WWW.SOlVer.ru— caiit urmxenepHo-koncantuaroso pupmsel SOLVER (COJIBEP).

- Wwww.ABAMET.ru — opurmanbHeliil caidit mocrapmuka crankoB HAAS B Poccuto, caift copepxut
CTpaBOYHYIO HHpOpManuio o nporpammupoBannio HAAS-FANUC;

- https://openedu.ru/course/mephi/machinery/ - «OtkpbiToe o00pa3oBanue»:«KoHCTpYyHpOBaHUe:
BBezienue B etanu Mamm.

- https://openedu.ru/course/spbstu/DIGPROD/- «OTKpBITO o0Opa3oBaHuE: «Iudposoe
MPOM3BOICTBO M MTPOCKTHAS JICSITEITbHOCTHY.

- https://www.kitamura-machinery.com, www.makino.com, www.mazak.com, www.mazak.ru,
WWW.0KUMa.COM— opHIHATBHBINA CAaHT ATOHCKHX MPOU3BOIUTENIEH CTAHKOB

- https://ru.pama.it, http://www.gruppoparpas.com/home.aspx, https://www.Kovosvit.com,
http://ru.dmgmori.com, https://www.toshulin.ru,  https://roeders.de/en/start/ — caiit  eBpomeickux
MPOM3BOANTENCH CTAHKOB
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- http://sibengine.com/instrumentalnyj-i-shpindelnyj-konus-hsk/ - caiiT TexHoIOrHYeCKOH KOMITAHUH
000 «Cubups MHXUHUPHUHT C TOJIE3HOW TEXHHUECKON M TEXHOJIOTHYECKON JOKYMEHTAIHEH

- http://help.autodesk.com/view/INVNTOR/2018/RUS/ — onnaitn momormrauk o Autodesk Inventor
(6OKHOT MHKEHEPA),

- https://exponenta.ru — obpasoBareapHbIi moprtan mo Matlab, Simulink;

- Drive Technology - Products & Services - Global (siemens.com) - caiiT ieHTpa 00pa30BaTeIbHbBIX YCIYT
Siemens PLM Software.

- https://openedu.ru/course/ITMOUniversity/ACSE/ - «OtkpsiToe o00pa3zoBaHue»: «DJIECMEHTBI
CHCTEM aBTOMATHYECKOTO YIPABICHHUS.

- http://www.originlab.com — odurnaneueiii caiit komnanuu «OriginLaby, 3aHuMaroIeics paspa-
OOTKO# MpOrpaMMHOTO 00ECTICUEHHS IS PA3IMYHBIX BUJIOB aHAJIHM3a U BU3YaITH3aLUH SKCIEPUMEHTAIbHBIX
JTaHHBIX, KOTOPOE MOJIYYHIIO PacpOCTPaHEHHE BO BCEM MHpE OJiaroapsi y00CTBY U IPOCTOTE €ro MCIOIb-
30BaHUS;

- http://scidavis.sourceforge.net — opunuansaas Web-ctpanuia cBo60HO pacpoCTpaHsIeMOro mpo-
rpamMmHOTO oOecrieueHust «SciDAVisy, npenrHazHaueHHOTO IS aHAIM3a ¥ BU3yaIH3allMy SKCIIEPUMEHTAIIb-
HBIX JTAHHBIX, U SBJISIONIErOCsS OSCIUIaTHBIM aHAJIOTOM TaKMX KOMMEPUYECKUX MPOTrPaMMHBIX MPOIYKTOB, KaK
«Origin» u «SigmaPloty.

- https://openedu.ru/course/mipt/SRF — «OtkpeiToe obpa3zoBanue», Karanor kypcos, MOOK: «Oc-
HOBBI HAYYHOT'O HCCIICAOBAHUY;

- https://openedu.ru/course/eltech/probability theory — «OTkpbiToe 0Opa3zoBanue», Karamor Kkypcos,
MOOK: «Teopust BeposITHOCTE.

- http://fea.ru — opurManbHBIi CAT MHKUHUPUHTOBOTO IeHTpa «L[eHTp KOMIIBIOTEPHOTO MHKHHU-
punra» (CompMechLab®) CIIOITY, coneprxamuii pa3nu4Hble MaTepralibl, KOTOPBIE KaCAlOTCS UCIOIb30Ba-
Hust coBpeMeHHbIX CAE-TeXHOIOTHIA B pa3JIMYHBIX OTPACIISIX POMBIIIIICHHOCTH;

- http://edu.ascon.ru/ — caiit 06pa3oBaTEIBLHOM MPOrPAMMBI KOMITAHHH «ACKOHY, IIPEI0CTABIISIOLIHI
JOCTYIl K Y4eOHBIM BEPCHSAM IPOrPAMMHBIX MPOAYKTOB KOMIIAHHHU, COACPIKAIIMHA pa3IMuHbIe 00ydaroIine
Martepuabl, THYOPMALUIO O KOHKYPCaX, IPOBOJANMBIX KOMITAaHHUEH U T.I1.;

- https://www.autodesk.com/education/nome — pazaen odurnansHoro caiita kommanuu «Autodesky,
IPEACTABISIOMNI OECIIATHBIN JOCTYIT KO BCEM MOTHO(MYHKIIMOHATBHBIM BEPCUSM IIPOrPaMMHBIX IPOAYKTOB
KOMITaHHH B 00pPA30BaTEIbHBIX IIEJISIX, COMCPIKALIMN pa3IMYHbIe 00yJarolre MaTepualibl, HHOOPMALUIO O
KOHKYpCax ¥ MEPOINPHUATHSIX, TPOBOJUMBIX KOMITAHUEH H T.IL.;

- https://www.ansys.com/academic — pazaen oQUIMATBHOTO caiiTa KOMIIAHUU «ANSYS», MOCBAIICH-
HBIH ee akaJIeMUYECKO IporpamMme, B paMKaxX KOTOPO MPEOCTABISIOTCS OECIUIaTHBIE CTYACHYECKUE BEPCUU
NPOTPaMMHBIX TMPOAYKTOB «ANSYS» U pa3IuuHbIe 00pYyYaIOIINe MaTepHaIbl;

- https://openedu.ru/course/ITMOUniversity/ MANMEH  — «OtkpsiToe oOpa3zoBanue», Kartanor
KypcoB, MOOK: «Mopenu u MeTo/1bl aHATUTHYECKON MEXaHUKI;

- https://openedu.ru/course/mephi/mephi_digital_engineering — «OTkpsiToe 00pa3oBanuey», Karanor
kypcoB, MOOK: «BBenenue B unppoBoil HHKUHUPUHTY.

- https://openedu.ru/course/ITMOUniversity/ MECHMACH — «OtkpsiToe obpazoBanue», Karanor
kypcoB, MOOK: «Teopus MexaHU3MOB U MaIlIHH;

- https://openedu.ru/course/spbstu/CEDDM — «OtkpsiToe 0Opa3zoBanuey», Karamor kypcos, MOOK:
«KoMITbIOTepHBII MHKUHUPHHT B IIM(QPOBOM MPOCSKTUPOBAHUH U TIPOU3BOJICTBEY.

- https://www.dormerpramet.com/ru/ru - caut pousBoauTese nHcTpymenTa Dormer u Pramet;

- https://hoffmann-group.ru_— caiit npousBoautens uacrpymeata KORLOY

- https://www.walter-tools.com/en-gb/pages/default.aspx — caliT TpoOWU3BOIUTENS] WHCTPYMEHTA
Walter.

- http://rezh-instrument.ru_— cipaBo4HO-MH(YOPMAIIMOHHBIN ITOPTAJI IO PEXKYIIEMY HHCTPYMEHTY.

- https://www.rsl.ru - poccuiickas rocynapcternas ouodauoreka (PI'B).

- http://nlr.ru_- poccuiickas HannonanpHas oubnuoreka (PHB).

- https://elibrary.ru_- mayuHast 3neKTpoHHast OHOIHOTEKA.

- https://link.springer.com - 6a3a TaHHBIX HAYYHBIX KHUT, )XYPHAJIOB, CIIPABOYHBIX MAaTEPHAIOB
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4 BeinyckHas KBaau(pukannoHHas padora

4.1 CTpyKTypa BBIIYCKHOI KBAaJM(PUKALMOHHON PadoThl M TPeOOBAaHHS K ee CONEPKAHUIO H
o(opMIIeHUIO

Temaruka BKP nomkHa oTpakaTb OCHOBHBIE TPEOOBaHUS MOATOTOBKH OaKalaBpOB 110 HAIIPABJIEHUIO
15.03.06 Mexamponuka u pobomomexnuxa. B mporiecce BBHITIOJHEHHS BBITYCKHON KBAITM(UKAIIMOHHON pa-
OOTBI CTYJIEHT JOJDKEH MOJYYUTh HABBIKM BBIIIOJHEHHUS PAa0OT, CBA3AHHBIX C MPOCKTHPOBAHUEM 3JIEMEHTOB
MeXaTpOHHbIX cucteM. OCHOBHBIMU BHJaMM padoT, BBIIOIHsEMbIX IIpu noaroroske BKP, spistores cneny-
folre: pa3paboTKka KHHEMaTHUECKOW CXeMbl MEXaTPOHHOM CUCTEMBbI, Hanpumep, ctanka ¢ YITY wimm poboTto-
TEXHUYECKOI'0 KOMIUIEKCA; pacuyeT U MPOEKTUPOBAHUE NIPUBOJOB ITIaBHOTO JIBUXKEHHUS M/WIIM MIPUBOAOB IO-
Jauul ¢ OecCTyNeHYaThIM PETyIMPOBAHUEM; PACUET U MPOSKTUPOBAHUE MEXaTPOHHBIX MOJYJIEH, BXOISAIINX B
COCTaB MEXaTPOHHON CUCTEMBI; pacueT U NIPOEKTUPOBAHUS TPAHCIIOPTHO-HAKOIMTEIBHOIO YCTPOMCTBA; pa3-
paboTka mporpaMMHOT0 00eCTieueHHs JUISl Pa3IMYHBIX CHCTEM YIPaBIeHHUsS pab0dYMMU OpraHaMH MEXaTpOH-
HOW CHUCTEMBbI; pa3paboTKa TEXHOJOIMUYECKOro MpoLecca U3rOTOBJIEHUS AETalH, KOTOpas UCIOJIb3yeTcs B
JAHHOM MEXaTPOHHOU CUCTEME WIIM MeXaTpoHHOM Moaysie. B BKP Takike HaX0AT OTpa)xeHue BOIPOCHI KO-
HOMMKH.

B xax10M KOHKpETHOM ciIy4ae IMepeueHb pacCMaTpUBAEMbIX Pa3JICIOB MOKET OBITh WIIM COKpAIleH,
WIHA pacUIMpeH. DTO BO MHOI'OM ONIpEENsAeTCs YPOBHEM MOJArOTOBKM CTyJIeHTa. MUHMMAabHBIM 00bEM 110
KOJIMYECTBEHHBIM MPU3HAKAM OIpeelieH cleayronmuM oopaszom: 80 ctpanuil TekctoBoi yactu BKP u 8 nu-
ctoB Al s mmtoctpanuu marepruaino BKP.

4.1.1 IlosicHUTEJbHAS 3alIMCKA
4.1.1.1 Annomayus
B anHOTanmu 10KHO OBITH OTpaXkeHO KpaTkoe cojep:kanue BKP, moiaydyeHnHslie pe3ynbTaThl.
4.1.1.2 Bgeoenue
Bo BBeneHuu cienyeT npuBecTH 00LMe TeHICHIIMY Pa3BUTUS MALTMHOCTPOEHUS, POJIM MEXATPOHUKU U
BBICOKOTEXHOJIOTUYHBIX CHCTEM B MAITMHOCTPOCHUU M COBPEMEHHOM IPOHU3BO/ICTBE, OCHOBHBIE 3a1a4 BKP.
4.1.1.3 O630p cocmosinua eonpoca u ¢hopmyaruposka 3aoay BKP
B pasznene HeoOX0aMMO OTPa3HUTh CIEAYIOUINE BOIPOCH: CIIy)KeOHOe Ha3HAYCHUE U Ipyras o0miasi HH-
dbopmanus onpoeKTUPYEMON UM MOAEPHU3UPYEMOM MEXaTPOHHON CUCTEME, U3JI0XKEHUE CIIEYeT COIPOBO-
IUTh PUCYHKAaMH; OMUCAHNE KHHEMAaTHYECKOW CXeMbI 0a30BOr0 BapHaHTa MEXATPOHHOW CHUCTEMBI WM pa3-
JIMYHBIX BApUAHTOB IIPOTOTUIIOB; OMUCAHNE OCHOBHBIX Y3J10B 0230BOI'0 BapHMAaHTa WIIA IPOTOTUIIOB MEXATPOH-
HOM cHCTEMBI; OIPEIeIeHNe OCHOBHBIX HalpaBlIeHUH padoT, KOTOpbIE clieyeT BeInoiaHUTh, B BKP.
4.1.1.4 @opmuposanue ucxoOHvIX OAHHBIX HA NPOEKMUPOBAHUE
Ecnn B xauecTBe NMPOEKTUPYEMOW WIM MOACPHU3UPYEMON MEXAaTPOHHOW CHCTEMBI pacCMAaTPUBAETCS
cranok ¢ YITY, To B 3TOM pa3jene BHINOIHIETCS Ha3HAuUeHHE PEeKUMOB pe3aHus. B o0uieM ciydae pesxumsl
pe3aHus HA3HAYAIOTCS JIJTSl Pa3IMYHBIX MAaTEPUAIIOB U pa3MepoB 00paboTku. OIHAKO, YIUTHIBAETCS, YTO, KaK
npaBuio, ctanku ¢ YITY He ucnonb3yroTes uist 00IMpOYHBIX paboT. DTO HAKJIa(bIBa€T OTPaHUYEHUS Ha pe-
KFMBI PE3aHMsL.
ITpu BBIOTHEHUHN TAHHOT'O pa3ziesia BO3MOXHO ONpeesIeHHEe peKUMOB pe3aHHsl IO HOPMAaTHUBHBIM JJaH-
HBIM, JIN0O C TIOMOIIBIO 3aBUCUMOCTEN TeopruH pe3anus. [Ipy ucrmonp30BaHUN COBPEMEHHOTO PEXYIIETO WH-
CTpyMEHTa MIPOU3BO/ICTBA BEAYLINX (PUPM CIIEAYET MOJIb30BaThCs PEKOMEHJAIMSIMHU, IPUBEIEHHBIMU B COOT-
BETCTBYIOIIMX KaTajorax. /laHHbIE 10 peKuMaM CJIeyeT CBECTH B TaOIHUILy.
4.1.1.5Kunemamuyeckuil pacuem kopobku ckopocmeu cmanxa ¢ 411y
Ha sTom stamne ocymectBisieTcsi 000CHOBAaHHBIN BHIOOP CTPYKTYPHI TJIABHOTO MPHUBOJIa C OECCTyNEeHYa-
TBIM peryiupoBaHueM. [[Jig 3TOro HCIob3yeTcs crieualbHOe MPorpaMMHOe o0ecrieueHne, pa3padoTaHHOe
Ha Kadenpe. KnuaemaTnueckuii pacueT mo3BoJIsIeT TOIBKO CKOHPUTYPHUPOBATh KHHEMATHUECKYIO CXeMY TIpH-
BOJIa, HO OKOHYATENbHBIN BapuaHT OyAeT cOpMHUPOBAH MOCIE CHIOBOTO pacyeTa MpuBOJa.
4.1.1.6 Cunosoti pacuem 3y0uamulx Koiec, peMeHHOU nepeoaiu, 8aios u no0bop NOOUWUNHUKOS
JIaHHBIH ATaIl MPOEKTUPOBAHUS JTOJIKEH BBITOJIHATHCS B CIeIyIOLIEH Mocne10BaTeIbHOCTH:
pacuer 3y04aThIX KOJIEC; pacyeT 3y0uaToi peMeHHOW mepeaadu (eciu MpeAroiaraeTcs € NCIoJIb30BaHkE B
KHHEMAaTHKe); IOCTPOEHNE KHHEMATHYEeCKOI CXeMBI IIPUBO/Ia; TOCTPOSHHE CBEPTKH U ONpeIeTICHNUE YTI0BOTO
TIOJIOKEHHSI PaBHOJICHCTBYIOMINX CHII, IEHCTBYIOMIMX B 3aICTUICHHUSX 3yOUaThIX KOJIEC, CHIIOBOW pacueT Ba-
JIOB; TOJI00P MOJIIIUITHUKOB.
[Tpu BBITIONHEHUU PAcYEeTOB cieayeT ucrosb3oBath Autodeskinventor.
4.1.1.7 Ilpoexm wnunoenvHozo y3ia cmauka ¢ 411y
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Ha sToM 3Tane npou3BoAUTCS CUIIOBOM pacyeT IIMUHAEIBHOTO y31a. PacueT MOXeT mpoBOANUTHCA IIPEI-
BapuUTEIbHO ¢ Mcnonb3oBanueM Autodesk nventor, a Takxe MOXKET BBINONHATBCS ¢ Hcnoib3oBaHueM CAE-
cucteMbl Ansys. Hanbomnee a3 pexTuBHOM MOAETBIO I pacueTa KeCTKOCTH IIIMUHACIBHOTO y3J1a SBIISIETCS
MO/IeJib, OCHOBAHHAs HA CTPEXHEBbIX AneMeHTax. [IInuHIens pacCUUTHIBACTCS C YYETOM HE TOJIBKO CUJI pe-
3aHUS ISl CAMBIX TSKEJbIX PEKUMOB paObOThI MPUBOJIA, HO U CHJI, BO3HUKAIOUINX B IPUBOIHOM 3JIEMEHTE.

4.1.1.8 Pacuem u npoexmupogarue MexamponHo2o Mooys

B xadecTBe MeXaTpOHHOTO MOJTYJIS MOKET pacCMaTpUBATHCA: PEBOJIbBEPHAS IOJIOBKA; TOKapHO-(pesep-
HBIN CTOJI; IBYXOCEBOW CTOJI, PACHIUPSIIONIUN BO3ZMOXXHOCTH TPEXOCEBOTO CTaHKA; MHOTOIINUH/ICIbHAS TO-
JIOBKA U T.1.

Heo0xoauMbie pacueTsl BBITOIHSIIOTCS C HCIIOJIb30BaHMEM aBTOMAaTU3MPOBaHHBIX cuctem Autodesk In-
ventor wm KOMIITAC, wim cnenuain3upoBaHHOTO MPOTPaMMHOI0 oOecrieueHus, pa3paboTaHHOTO Ha Ka-
dbenpe.

[IpoekT MexaTpOHHOT'O MOJ1yJis BBIOJHSETCS B BUAE 3D-cOOpku 1 COOPOUYHBIX YEPTEKEH.

4.1.1.9 Ilpoexm necyweti cucmemsi cmauxa ¢ 4I1Y (Opyeoti mexamponuoii cucmemul)

[IpoekT Hecyliel CUCTEMBI BBIINOJIHAETCA 110 CTAHKY-aHAJIOTy. PacueT Hecyiel CUCTEMBI BBITTOIHAETCS
B CAE-cucreme Ansys. B xoie HHXEHEPHOTO aHAIM3a HECYIICH CUCTEMBI CTaHKA BBITTOJIHSACTCS PacueT CTa-
TUYECKHUX, TUHAMUUYECKUX M TEIUIOBBIX XapakTepucTuk. [Ipu 3TOM Hecymias cucrtema paccMaTpuBaeTcs Ha
KECTKHUX U YIPYTUX OMOopax C UAcaIbHbIMU U HEUACAIbHBIMU CTHIKAMH. ['eoMeTpuyeckas Mojieib, y4acTBy-
fo1asi B GOpMUPOBAHUU PACUETHON MOJIENH dKcopTupyercs u3 BuemHeil CAD-cucteMsl.

4.1.1.10 Texnonocuuecxas wacmo

B o0mem cnyuae TexHonmoruyeckas yacte npeactasnsercs B BKP B Buje TekcToBoii u rpaduyeckoit
yacteil. Ho npu 6omp1iom o6beme rpaduueckoit yactu BKP TexHonorndeckas 4actb MOKET OTpaHUYMBATHCS
TOobKO TeKcTOBOM yacThio BKP. I1o cornacoBanuto ¢ pykoBoautenem BKP u npencenarenem Meroauueckoit
KOMHUCCHUH TI0 HAIPABIICHUIO TEXHOJIOTHYECKAs YacTh MOXET ObITh MCKJIIOYCHA. B TEXHOIOTHMYECKON 4acTh
BKP BbInONHAETCS NPOEKT TEXHOJOTUYECKOIrO IMPOLecca M3TOTOBJICHUS JI€Talu, KOTOpas MCIOJIb3yeTCs B
MIPOCKTUPYEMON MEXaTPOHHOU CHUCTEME.

4.1.1.11 Vnpasrsiowas npoepamma ons cmanka ¢ 4I1Y

Paznen momkeH BBIIOIHATHCS C UCHOJIB30BAHUEM JBYX CIIOCOOOB COCTABIICHHS POTPaMM: PYYHOTO U
aBTOMAaTU3HpPOBaHHOTO ¢ ucnonb3oBanueM CAM-cuctem. B HeM He0OXoauMoO pa3paboTaTh yNpaBISIIONIYIO
porpaMMy JJIsl OJTHOTO M3 TEXHOJIOTUYECKUX MEePeX0/I0B, 0 00paboTke ciokHOU moBepxHOCTH. [Ipu s3TOM
CcllelyeT MPUBECTH pacueTHO-TexHoJoruueckyro kapTy (PTK) u xoapl mporpamMmsl ¢ pacmu@poBKOi UX Mo-
KaJIpOBOT'O COJEPKAHUS.

4.1.1.12Hayyno-uccredosamensckasn yacms (Cneyuanvras 4acms)

I[To cornacoBanuto ¢ pykoogutesneM BKP MoeT ObITh 1OMOTHUTENBHO MPEACTABIICH 1aHHBIN pa3/el.
OH MOXET BBITIOJIHIETCS UM Ha OCHOBE CAMOCTOSTEIbHBIX HAYYHBIX HCCIIEIOBAaHUMN, UM 0030pa COCTOSHUS
crenuanbHOro Bonpoca u3 3aaanus no BKP. Ora yacts BKP nomkHa nmokaszats ymeHue BbIIIyCKHHUKA paboTaTh
CO CIEIMANTbHON, B TOM YHUCIE, C IEPUOANUECKON nuTepaTypoil. B Hell JomkeH ObITh MPOU3BEACH aHAIU3
aKTyaJIbHOM MPOOJIEMBl U3 TEOPUHU U MPAKTUKH MAIIUHOCTpOoeHus. [Ipu M3I0xKeHun paszjena HeIOmyCTUMO
OTPAaHUYUTHCS 0030pOM KaKOT0-TMOO BOMPOCA, a TaKKe MPUBOAUTH OOIIEM3BECTHBIE CBEACHUS U3 yueOHOU
nuTepatypsl. Pa3nen nomkeH, 3akaHuMBaThCsl BBIBOJAaMH. Borpockl HayuyHO-HCCIe10BaTeNbCKOM YacTH 005-
3aTeJIbHO JOJKHBI OBITh OPraHUYecKH cBs3aHbl ¢ TemaTtukoii BKP.

4.1.1.133axnouenue

Brinonnennas BKP nomkHa 3akaHUMBaTHCA 3aKIIOUEHUEM, COAEPKAIIIM BBIBOJIbI U OCHOBHBIE PE3YJIb-
TaThbl pabOTHI.

4.1.2 I'padpnyeckasi 4acTb

O6mmit 00beM rpaduyecKoi YacTu JOJDKEH BKIIOYATh HE MeHee 8 mucToB hopmata Al. Pekomenmye-
Moe cojiepkaHue rpaduueckoit yacTu:

4.1.2.1 O6wuii 6uo cmanka ¢ YI1Y unu opyeou npoexmupyemoii mexamponnou cucmemsl (1 1UCT)

JlaHHBIN JOKYMEHT COJIEPKUT OCHOBHBIE BUJIbI CTAHKA B BUE CKU3HBIX BUJIOB C yKa3aHUEM rabapur-
HBIX Pa3MEpOB.

4.1.2.2 Kunemamuueckas cxema cmauka ¢ YI1Y unu opyeue sadicHetiuiue cxemvl MeXampOHHOU CU-
cmembt (1 mucT)
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[Tpu npoextupoBanuu cranka ¢ YITY npencrapisercs kuHemaTuueckas cxema. [Ipu npoektupoBaHuu
JPYToil MEXaTpOHHOUW CUCTEMBI IPENICTABISETCS CUCTEMa, KOTOPas SIBJISIETCS OMPEeIIsone () yHKITMOHAIb-
HOE Ha3HauYeHUE MPOEKTUPYEMON CUCTEMBI.

4.1.2.3 3D-mo0enb mexampounnou cucmemst (1 nucr)

B sTOM 10KyMEHTe MexaTpoHHas cucTeMa fpeacTaiseTcs B Buae 3D-mMoaen KOHCTPYKIUU U OT/IEb-
HbI€ Y3116l B Buje 3D-noacoopok.

4.1.2.4 IIpoexm pobomomexnuueckoeo komniexca (1-2 mucra)

B stom nokymente npeacrasisitores 2D u 3D-moznenu poO0TOTEXHUYECKOTO KOMIUIEKCA, BHIITOIHEH-
HbIe B 110001 13 n3ydeHuoix CAD-cucteMe B OCHOBHOM IIporpaMme MoAroToBkM OakanaBpa. [IpunsThie KOH-
CTPYKTOPCKHE PEIICHUS JOKHBI ObITh 000CHOBaHBIKOHCTPYKIINT

4.1.2.5 IIpoexm wnunoenvrozo y3aa (1 nucr)

Ecnu mimuHaenbHBIN y3€1 He BOMIEN B MPOSKT MEXaTPOHHOTO MOJYIISA, TO OH MPEJCTABIISICTCS B BUJIC
cobopounoro ueptexa. 3D-monens y3ina, kak npaBuio, uzoOpaxkaercs Ha jaucte 3D-mMonenu MmexaTpoHHOM cu-
CTEMBI.

4.1.2.6 Pesynomamol unosiceneprozo ananusa (1-2 mucra)

B 3TOM MOKyMEHTE MOTYT OBITH MPEACTABICHBI PE3YAbTAThl CTATHYECKOTO, JMHAMHYECKOTO U MOJIajhb-
HOT'O PacyeToB, a TAK)KE Pe3yJIbTaThl MHKEHEPHOT'O aHAJIM3a INMUHAEIBFHOro y31a. HezaBucumo ot noiydeH-
HOTO 00bEeMa Pe3ylIbTaTOB — OHH JOJKHBI OBITH MPEACTABICHBI KOMIIAKTHO, HE 0OJiee YeM Ha JBYX JINCTaX
dbopmara Al.

4.1.2.7 Texnonocuueckas wacmo npoexma (1-2 nucra)

TexHonornyeckas 4acTh MPOEKTa MOXKET OBITH MIPECTABICHAYEPTEKOM JETAIN U 3arOTOBKU, CXEMaMU
TEXHOJIOTUYECKUX HAIAJOK.

UYeprex neranu odopmisiercss o0s3arenbHo u coaepxkut 2D u 3D mpencraBieHue aetanu; B ciaydyae
CYIIECTBEHHBIX JOPAOOTOK KOHCTPYKITUH, CBSI3aHHBIX C YTOYHCHUEM HOPM TOYHOCTH HJIU C YITYYIICHUEM TeX-
HOJIOTUYHOCTH JIETaJIH, JJUCT BXOJIUT B 00Ill€e YHUCIIO JIUCTOB. B mpounx ciyyasx JTUCT siBiseTcs nH(opmalu-
OHHBIM ¥ HE BKIIFOUAETCS B 00IIEee KOJMYECTBO JUCTOB.

Cxembl HaNaJOK JOJKHBI JaBaTh MOJHOE MPEJCTaBICHHUE O pa3pabOTaHHOM TEXHOJOTHYECKOM IpOo-
recce. I KaxI0ro U3 TEXHOJIOTUYECKUX MEPEX0I0B HEOOXOAUMO MPEACTABUTh 3arOTOBKY, PEKYIIHA UH-
CTPYMEHT, TPACKTOPHUIO €r0 OTHOCUTEIHHOTO MEePEeMEIIEHUs, TAaKXKe JJIsl IEPBOro Mmepexoa cleAyeT yKa3aTh
AJIEMEHTHI YCTAaHOBOYHOTO TipucriocoOenus. CTeneHp NeTaau3aiy MPUCIoCcO0IeHNs JODKHA 1aBaTh Mpe/l-
CTaBJICHHE O BO3MOXXHOCTH peau3allii BHIOPAHHOW CXEeMbI 0a3MpOBaHUS M HAJEKHOM 3aKpEIUICHUU 3aro-
TOBKH. BcrioMoraTenbHBINH HHCTPYMEHT (OIPABKH, ATPOHBI MIEPEXOAHBIC BTYJIKH | T.I1.) HE CJIEIyeT Ty0su-
pOBaTh, MPEICTABIATH JIJIsI HHCTPYMEHTOB Pa3UYHOTO THUIIA.

4.1.2.8 Hayuno-uccredosamenvckas wacmo (1 nucr)

OdopmnsieTcst B BUE TIaKaToB, cxem, auarpamm. [lo cormacoBanuto ¢ pykoBoautenem BKP mosxer
OBITH O(hOPMIIEH JIMCT TIO Pe3yIbTaTaM HAYJIHBIX UCCIICIOBAHUM.

4.1.2.9 Drxornomuueckasn wacms (1 muct).

4.2 IlopsiioK BBINOJHEHUS BHINYCKHOM KBAJIN(PHKANMOHHON padoThl

)

Tembr BKP cBOAATCS K TpEM OCHOBHBIM HaIIpaBIECHUAM: POEKT MOJAEpPHU3alnn cTanka ¢ UIIY;
IIPOEKT MHOTOLIEJIEBOTO CTaHKA; HAYYHO-UCCIIE0BATENBCKOE.

Kaxplif CTyAeHT, HauMHas C BTOPOTO Kypca, MojdydaeT OJaHK — 3a/aHue, BKIIOYAoIee 3a/laHue K
KYPCOBBIM MpPOEKTaM, padoTaM U pacyeTHO-rpadUUeCKUM 3aJJaHUSIM MO0 CEMHU JUCHUILIMHAM (TPUIIOKEHHE
A): IIporpammHOe oOecrieyeHHE aBTOMATU3UPOBAHHOIO IMPOEKTHpOBaHUS, IIpoeKTHpOBaHME CTaHKOB C
UucnoBsIM NOporpaMMHBIM yripaBiieHHeM; KoHCTpyuMpoBaHHME MeXaTpOHHBIX Moxyiei; KommberoTepHoe
MOZEIIMPOBAHUE IIPOLECCOB B MAILIMHOCTPOCHUH; TPaHCIIOPTHO-HAKOIIUTEIILHBIE CUCTEMBI U IIPOMBIIIIJICHHBIE
poOotbl; TexHomorusi mammHocTpoeHusi; IlporpammupoBanue o00pabOTKM Ha CTaHKaX C YHUCIOBBIM
IIPOrPaMMHBIM YIIPABICHUEM.

[Tpumepusie Temsl BKP ycranaBnuBaiorcs Ha BTOpoM Kypce oOydenus. Ha rocymapcTBeHHOM
9K3aMeHEe MPOBOIUTCS IKCIEPTU3a BEIOPAHHBIX TEM.

B cootBerctBum ¢ Temoil BKP ee pykoBoguTens BbIJaeT BBITYCKHUKY 3aaanue Ha BKP,
YTBEP)KICHHOE 3aBelyloIuM Kadenpoi, ¢ ykazaHueM cpoka okoHuanus (IIpunoxenue b). Oto 3amanue
Bmecte ¢ BKP npencrasnsercsa nepen 3anmuroii B 'OK.

3aBeyIOLINi BHITYCKAIOLIEH Kadeapoil yCTaHaBIUBAET CPOKU MEPUOANIECKOTO OTUETA BBIITYCKHUKA
o BbelmonHEHN0 BKP. B ycTaHOBIEHHBIE CPOKM BBITYCKHUK OTYUTBIBAETCS IE€pel PYKOBOJMUTENIEM H
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3aBeAyOmKUM Kadenpoil, KoTopele (GUKCUPYIOT CTeneHb (mporeHT) ToToBHOCTH BKP u oTpaxkarT 310 B
MIPOTOKOJIE 3aBEYIOIIEro Kadeapoii U Ha CIIeUaIbHOM CTEHIE Kadeaphl.

BKP BbinosiHseTCS HAa OCHOBBI INIYOOKOTO M3y4Y€HHUS JIMTEPATYPHI MO CIEHUANbHOCTH (y4E€OHHMKOB,
yueOHbBIX MocoOui, MOHOTpaduii, NEPUOTUIECKON JTUTEPATypHhl, )KYPHAIOB, HOPMAaTUBHON JIUTEPATYpHl H
T..). PexoMmeHmanuio Mo CHHUCKY TaKoOW JUTepaTypbl MOXHO TOJYYUTh BO BpeMs KOHCYIbTALUU Y
pykoBoautens. Kpome Toro, Heo6xoauMyro WH(DOPMAIMIO MOKHO TOJNYYUTh Yy CHEIMAIBHO HA3HAYCHHBIX
KOHCYJIITAHTOB IO OTAeNbHBIM pazaenam BKP — skoHOMHMueckoW, TEXHOJOTMYECKOM YacTH,
KOHCTPYKTOPCKOH, TporpamMmmupoBanue o0pabotkum Ha crankax ¢ YITY. KoHCynbTaHTBI TpPOBEPSIOT
COOTBETCTBYIOIIYIO YaCTh BBIMOJIHAEMON BBITYCKHON paOOThI U CTABAT HA HEW CBOIO MOJIITHUCH.

O6mue TpeboBanus u mpasmwia opopmieHus BKP wm3noxensl B cranmapre opramm3anuu (CTO
02069024.101-2015 «Pabotsl cTyaendyeckue. OOIIHe TpeOOBaHUS U ITPaBHUIa OPOPMICHHS).

3a npunstsie B BKP pemienus v 3a mpaBUIIbHOCTh BCEX JIAHHBIX OTBEUYAET BBIITYCKHUK — aBTOP BBITYCK-
HOM KBAIM(PUKAIIMOHHON pabOTHI.

K 3ammre BKP nomyckaroTcst BEITYCKHUKH, BBIIOJHHUBIIKE BCe TPeOOBaHUS y4eOHOTrO IUIaHA M IPO-
rpamm.

3akonuyenHass BKP, noanucannas Ha TUTYJIbHOM JIMCTE BBITYCKHUKOM, PYKOBOJUTEIEM U KOHCYJIbTaH-
TaMu BMecTe ¢ 0T3bIBOM pyKoBoauTens (IIpunoxxenue B) npencrasnsercs Ha moanuck 3aBeayroniemMy kaden-
po.

He mo3ngnee, uem 3a ABa AHS A0 3allUThl CTYACHT MPEICTaBIAET cekperapio [ocymapcTBeHHOMN
9K3aMEHAIIMOHHON KOMUCCUHU BCE HEOOXOIMMBIE TOKYMEHTHI:

- pacmopsbKeHHe IUPEKTopa ASPOKOCMHUYECKOT0 MHCTUTYTA O JOMYCKE K 3alUuTe O0YyYaromuxcs,
YCHEIIHO NMPOLIEAINX BCE ATAIbl, yCTAHOBJIEHHbIE 00pa30BaTEIbHON IPOrPaMMOIi;

- oauH sk3emiuap BKP B cOpourtopoBanHOM BUJE;

- om3bIB pykoBoauTens o BKP mo ¢opme cormacHo aeiictByromemy B yHuBepcutere ctanaapty CTO
02069024.101-2015;

- muct HopMoKoHTpoJisi BKP o ¢opme cornmacuo nerictByromemy B yHuUBepcuTeTe crannapty CTO
02069024.101-2015.

4.3 lopsaaoK 3a1MTHI BHIITYCKHOH KBATH(PUKANNOHHOI PadoThI

3amura BKP npoucxonut ny6inyno. OHa HOCUT XapakTep AUCKYCCHU U NMPOUCXOAUT B 0OCTaHOBKE
BBICOKOH TpeOOBATENbHOCTH U MPUHLMIIHMAIBHOCTU; OOCTOSITENIbHOMY aHAJINU3Yy JOJDKHBI IOJBEPrarbecs
JIOCTOBEPHOCTh M1 000CHOBAHHOCTb BCEX BBIBOJIOB M PEKOMEHIAIMA, cosieprkamuxcs B padore. Kpome uiieHoB
9K3aMEHAIlMOHHOM KOMHCCHH Ha 3alUTe XKeJIAaTeIbHO MpUCyTCcTBUE pyKoBoauTenss BKP, a Taxxe BO3MOXKHO
IIPUCYTCTBUE APYTUX CTYAECHTOB, IPENOJABATENIEH U aIMUHUCTPALUN.

3acenanue ['ocyjapcTBEHHON 3K3aMEHAIIMOHHON KOMHCCUM HaYMHAETCs C TOTO, YTO CEKpETaph 00ObSB-
JISIeT O 3alKTe, yKa3blBas €€ Ha3BaHue, aMUIIUIO, UMsl, OTUECTBO €€ aBTOpPa, a TAKXKE JOKJIA/IbIBAET O HATMYUU
HeoOXOIMMBIX B JIeJie IOKYMEHTOB, IiepeaeT npejcenarento 3akonueHnyto BKP u Bce HeoOxoanmblie mate-
pHabl, ociae 4ero ooyyarouiics noyiy4yaer cioBo i foknana. [Ipumeuanne — B I'OK moryT Ob1Th nipea-
CTaBJICHBI TAKXKE MHBIE MAaTEPUAIIbI, XapAKTEPU3YIOIINE HAYYHYIO U TPAKTHYECKYIO IEHHOCTh BBIITOJIHEHHON
BKP — neuarnsie ctateu no teme BKP, nokymeHThI, yka3biBarolue Ha npakTuieckoe npuMenenue BKP, ma-
KETBI U T.JI.

3ammra BKP nmpoBogutcs Ha otkpeiToM 3acenannn I'OK ¢ yuacTueM He MeHee IByX TpeTel cOcTaBa
KOMHMCCHH.

3ammra BKP MoxeT npoBoanuTCs Kak B YHUBEPCUTETE, TAK U HA NPEANPUATHAX, B YUPEKICHUIX U Op-
raHu3alMsX, JJI1 KOTOPbIX TeMaThka 3anuimaemMslx BKP npencrasnser HaydHbIN WM DIPAKTUYECKUN UHTE-
pec.

Jnia coobmenus conepkanus BKP BoimyckHuky npenocrasinsercs He Oosiee 15 MuH.

ITocne okoHuanus noknana dieHs! 'OK 3agar0T BOpockl, KOTOPBIE CEKPETAPD 3AIIMCBIBAET BMECTE C
OTBETaMH B MPOTOKOJ. UieHbl ['0Cy1apCcTBEHHOHN 3K3aMEHAIMOHHOW KOMHUCCHH U JIMIA, TPUTJIAIIEHHBIE HA
3alIUTY, B YCTHOH (popMe MOTYT 3a/1aBaTh JItoObIe BOMPOCHI 10 IpodiaemMaM, 3aTpOHYTHIM B padote. OTBevas
Ha BOITPOCHI, HY’)KHO KacaTbCsl TOJIBKO CYIIECTBA Jiea. 3aTEM CEKPETaph 3a4NTHIBAET OT3bIB PYKOBOIUTEIIS.

ITponomxurensHOCTh 3auThl 01HOM BKP, xak npaBuio, He nomkHa npesslaTh 30 MUH.
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4.4 Kputepuu OlieHMBAHUS BBINYCKHON KBAJTU(PUKAIMOHHONH padoThI

PesynbraTel 3amutel BKP onpenensitorcs ouenkamu "oTauyHo", "xopomro", "yaoBiaeTBOPUTENbHO",
"HeynoBneTBopuTenbHO". OueHkn "orTiuuHO", "Xopomo", "ymZOBIETBOPUTENHHO" O3HAYaIOT YCIIEHIHOE
MIPOXO0XKACHHE ITOCYJaPCTBEHHOI'O aTTECTAlMOHHOTO UCIIBITAHUS.

IIpn onpenenenun ouenku BKP npuHMMaroTcs BO BHUMaHHME YPOBEHb TECOPETUYECKOM, HAy4YHOH M
MPAKTUYECKON MOATOTOBKH BBITYCKHUKOB, X MPOPECCHOHATBHON MOATOTOBICHHOCTH B COOTBETCTBHUH C Tpe-
6oBanmsivu ®I'OC BO, ycraHoBIIEHHBIE KaK Ha OCHOBE aHaJIN3a KauecTBa BoinoHenHoi BKP, Tak 1 Bo Bpems
ee 3ammThl. Tak OLEHMBAIOTCS aKTyaJllbHOCTh M BaXHOCTh TeMbl BKP 11t Haykn u npousBoacTBa, HaJIM4une
nyOJIMKanui A1t n300peTeH i 1Mo 3alHIaeMoi TeMe, IpoBeIeHIE SKCIIEPUMEHTAIBHBIX, TA00PATOPHBIX UIIH
MIPOMBIIIJICHHBIX UCIIBITAHUM, JINYHOE YYaCTUE BBIMTYCKHUKA B pa3pabOTKe U MPUHATHH IPOCKTHBIX TEXHUYE-
CKHX PELLICHUM.

Ouenka BKP cTtyeHTOB IpOM3BOAUTCA MO CAEAYIOIIUM KPUTEPHUSIM:

- OIICHKA «OTJIMYHO» BBICTABIISCTCS CTYIEHTY, €CIIM TOKa3ajl O0JbIION 00bEM BBHIMOIHEHHBIX padoT;
TUIIOBBIMU MPUMEPAMHU TAKUX padOT SBIISAIOTCS - HATypHBIE UCTIBITAHUS HA 000PYAOBAHNUN UITU BHIYUCITUTEIb-
HBII DKCIIEPUMEHT; MHTEPECHBIE pelieHus B cenuanbHon yactu BKP, a Taxke 1oka3ail cBOMMHU OTBETAMU HA
BOIIPOCHI KOMHUCCHH, YTO OH TIy0oko u mpouHo ycBoms OII; ucuepnbiBaroiie, MOcae10BaTeNbHO, YETKO U
JIOTUYECKHU CTPOMHO M3JIaraeT MaTepHall, yMeeT TECHO YBS3bIBaTh TEOPUIO C IIPAKTUKOM; HE 3aTPYAHSIETCA C
OTBETaMH Ha MPOOJIIEMHO-OPUEHTUPOBAHHBIE BOTIPOCHI; TPABUILHO OOOCHOBBIBAET MPUHSATHIC PEILICHUs, Bia-
JIeeT pa3HOCTOPOHHUMU HABBIKAMU U IPUEMAaMU BbINOJIHEHUS] MHKEHEPHBIX 3a]1a4;

- OIICHKA «XOpPOIII0» BBICTABISETCS CTYIEHTY, €CJIH MOKa3all HE0OXOUMbIN 00BEM BBIIOIHEHHBIX pa-
00T, a TaKKe JJOKa3aJl CBOMMHU OTBETAMH Ha BOIIPOCHI KOMHCCHH, YTO OH IIyOOKO 1 mpouHo ycBouia OIT; mo-
CJIe/I0BATEIBbHO, YETKO U JIOTUUECKH CTPOITHO M3JIaraeT MaTepuai, yMeeT TECHO YBA3bIBaTh TEOPHUIO C IPAKTHU-
KOI; HE 3aTpyIHSETCS C OTBETaMH Ha IMPOOJIEMHO-OPHEHTHPOBAHHBIE BOIPOCHI; MPABIILHO 00OCHOBBIBACT
MIPUHSATHIE PELICHUS;

- OIICHKA «YJIOBJIETBOPUTEIHHO» BBICTABIISIETCS CTYICHTY, €CJIM ITOKa3aJI HeOOXOJMMBbI 00bEM BBITIOJ-
HEHHBIX paboT, HO OTBETaMM Ha BOMPOCHl KOMHCCUU HE MOKET MOJIHO PACKPBITH CYITHOCTh BBINOJIHEHHOM
paboThI; HEMOCIeIOBATEIBHO H3JIaraeT MaTepral, He YMEET TECHO YBS3BIBATh TEOPHUIO C MPAKTHKOM; 3aTPy/I-
HSETCSl C OTBETaMU Ha MPOOJIEMHO-OpPUEHTUPOBAHHBIE BOIIPOCHI; IOMYCKAET OMUOKHA B 0OOCHOBaHHUH MPUHSI-
TBIX PELICHUN;

- OLICHKA «HEYJOBIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, eciii npencrasuil BKP, Ho He oTBeTn Ha
BOIIPOCHI KOMHCCHUU T10 TeME BbINOJHEHHO BKP.

Kaxnapiii u3 wieHoB I'OK MoxkeT MCnonbp30BaTh MPOTOKOJ, KOTOPBI MOXKET MCIOJIB30BaTh IPH BbI-
CTaBJICHUU OlLIEHOK. OIIEHKH BBICTABIISIIOTCS B KOHIE 3acefanust [ DK OTKpBITHIM rojIoCOBaHUEM MPOCTHIM
6onpmMHCTBOM. PesynbraThl 3ammtel BKP 00bsBISIOTCA B TOT k€ A€Hb mocie o(opMIIEHUS MPOTOKOJIA
sacemanus I OK.

Beimycknuky, 3amutusmemy BKP, pemennem ['DK npucBanBaercs kBanudukanus OakanaBp IO

Harpasnenuto 15.03.06 Mexamponuxa u pobomomexnuka M Bpy4aeTcs JUTIIIOM.

BhIyCKHMKY yHMBEPCUTETA, CAABIIEMY KypCOBBIE 3K3aMEHBI C OLIEHKON «OTJINYHO» HE MEHEE YEM 110
75% Bcex MUCUHUILUIMH Y4eOHOTO0 MJIaHa, a 10 OCTaJbHbIM JUCIUIUIMHAM — C OLEHKOH «XOpOILIO0» U 3alIUTHB-
meMy BKP ¢ onieHKo# «OTIHM4HOY, a Takke NPOsIBUBIIEMY ce0sl B HAy4HOH U OOIIEeCTBEeHHOM paboTe, Bblia-
€TCsl TUIIJIOM C OTJIMYUEM.

[To pe3ynbTraTaM rocynapCTBEHHBIX ATTECTALMOHHBIX HMCIIBITAHUM O0Oydaroluiics UMeeT NpaBo Ha
aneJUALUIO.

OOyuaromuiics UMeeT MPaBo MOAAThH B alEJUISIMOHHYI0 KOMUCCHIO MMChbMEHHYIO alleJUISILIUIO O Hapy-
IIEHHUH, 110 €r0 MHEHUIO, YCTaHOBJIEHHOMN MPOLEAyphl IPOBEIEHUS TOCYIapCTBEHHOIO aTTECTAIIMOHHOTO HC-
IIBITAHUS U HECOIJIACUU C €T0 PE3yJIbTaTaMHu.

Anemnanus nogaeTcs JMYHO 00ydaroluMCcs B aneUSIIMOHHYI0 KOMUCCHIO HE TIO3/IHEE CIIEIYIOIIETo
pabouero JiHs mociie 0ObSIBICHUS PE3yIbTaTOB OCY1aPCTBEHHOTO aTTECTAIIMOHHOTO UCTIBITAHUS.

Anennanys paccMaTpuBaeTcs He Mmo3aHee 2 paboynx JHEeH co HS oAy aneJUIsuy Ha 3aceJaHuH
aneJIIUOHHON KOMHCCHH, HA KOTOPOE MPUIJIAILIAIOTCS MTPECeaaTeNb rOCy1apCTBEHHON YK3aMEHALlMOHHON
KOMHCCHH ¥ 00yUYaIOIIUNICS, OB aneJUISIIHIO.

3aceaHue aneuIALHOHHON KOMUCCHH MOXKET TPOBOIUTHCS B OTCYTCTBHE 00YYatOIIEerocs, MoJIaBIIero
aneJuLMIo, B CIy4Yae ero HEesBKM Ha 3aCe/laHre alleJUBSIIIUOHHON KOMHUCCHH.

Pemienue anemisiiuoHHOW KOMHCCHU JOBOJUTCS 10 CBEACHHUS 00y4aroIlerocs, MmojAaBIIero anesuis-
U0, B TeYCHHE 3 pabouux IHEH CO JHSA 3acefaHus aneuIIIMOHHOW KOMHUCCHUU. DaKT 03HAKOMIICHHS
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o0yyJaroIerocsi, MoJaBIIero ane/uIsuIo, C pEIIEeHUEM aneJUISIIMOHHON KOMUCCUH yOCTOBEPSIETCS MOJIH-
ChI0 0OyYaroIerocs.

[Tpu oTka3e oT 03HAKOMJICHUS (TIOITUCH ) COCTABIISET aKT 00 OTKa3e OT 03HAKOMJICHUS (SIBIISICTCS TIPH-
JIO)KEHHUEM K IIPOTOKOITY), KOTOPBIH MOJNUCHIBACT Mpeace aTelNb (J1M00 OAUH U3 WICHOB aleUISIIIMOHHOM KO-
MHCCHH, IPUCYTCTBOBABIIUM Ha 3aCeJaHUH) alleJUILIMOHHON KOMUCCHH U CEKPETAPh alleJUILIHOHHON KOMHUC-
CHH.

[Tpu paccMOTpeHUM aneiusIMKU O HapyLIeHUH MPOLEAYpbl IPOBEIECHUS TOCYAAPCTBEHHOIO aTTecTa-
LIMOHHOT'O UCIBITAHUS aleJUISILIMOHHAS KOMUCCHSI IPUHUMAET OJIHO U3 CJIECAYIOIUX PELICHUMN:

- 00 OTKJIOHEHHH aIeJUIALIH, €CIIM U3JI0’)KEHHbIC B HEH CBEJIEHHs O HapyILIEHUSIX MPOLEAYphl IPOBe-
JICHUSI TOCY/IapCTBEHHOTO aTTECTAlMOHHOTO UCIBITAaHUS 00YYaroIIerocsi He MOATBEPIAWINCH U (WIH) HE TIO-
BIIMSUIM HA PE3YNbTAT rOCy1apCTBEHHOIO aTTECTALlMOHHOIO UCIIBITAHMUS,

- 00 y/ZIOBJIETBOPEHUH aNeIUISALINU, €CIIA M3JI0KEHHBIE B HEHl CBEACHUS O JOMYIIEHHBIX HAPYIICHHIX
IPOLEelypbl IPOBEICHHSI TOCYJapCTBEHHOTO aTTECTAL[MIOHHOTO UCTIBITAHUS 00y4JaroLerocs NoATBEpAUINCH U
IIOBJIMSUIM Ha PE3YJIbTaT TOCYJapPCTBEHHOI'O aTTECTAlMOHHOIO UCIIBITAaHUSI.

B cnyyae ynoBneTBOpeHHUs aneuIALUM Pe3ysbTaT IPOBEAEHUS rOCy1apCTBEHHOIO aTTECTAllMOHHOTO
UCIBITaHUS TOJUIEKUT aHHYJIMPOBAHUIO, B CBS3HM C YEM IPOTOKOJ O PACCMOTPEHUU aleUISILIMK HE M03HEE
CJIEAYIOIIEro paboyero JHs NMepeJaeTcs B TOCYAapCTBEHHYIO 9K3aMEHAIIMOHHY0 KOMUCCHUIO /TSl peain3aliu
pelIeHNs aneJUIAUOHHON KOMUCCHH.

OO0yuaronieMycst IpeoCTaBIIAeTCsl BO3MOXHOCTb IPOMTH rocy1apcTBEHHOE aTTECTAl[MIOHHOE UCIIBITa-
HUE B CPOKHU, YCTAHOBJICHHbIE YHUBEPCUTETOM.

[Tpu paccMOTpeHMH aneuIsUKY O HECOIIACHH C Pe3yJIbTaTaMU roCyIapCTBEHHOIO aTTECTAllMOHHOTO
WCIBITaHUS aleJUIIUOHHAs KOMUCCHUSI BBIHOCUT OJHO U3 CIEIYIOIINUX PELICHHM:

- 00 OTKJIOHEHHH aNeJUIALUN U COXPAaHEHUH Pe3ysbTaTa rOCy1apCTBEHHOIO aTTECTALlMOHHOTO UCIIbI-
TaHUs;

- 00 y/I0BJIETBOPEHHH amleUIALUU U BBICTABIEHUN MHOTO pe3ysbTaTa rOCYAapCTBEHHOIO aTTecTalll-
OHHOTI'O UCIIbITaHUSI.

Pemienue anemisquoHHON KOMHCCUU HE MO3/IHEE CIEAYIOIIEro paboyero IHs IepeaaeTcs B rocyaap-
CTBEHHYIO SK3aMEHAIlMOHHYIO KOMHCCHIO. Pelienue aneuisiiuoHHOM KOMUCCHUH SIBJISIETCS OCHOBAHUEM IS
aHHYJIMPOBAHMsI PaHee BBICTABICHHOI'O Pe3yjbTaTa rocy1apCTBEHHOIO aTTECTAlMOHHOIO UCHBITAHUS U BbI-
CTaBJIEHUSI HOBOTO.

Perienue anemisMoHHON KOMUCCUM SBIISI€TCS OKOHYATEIbHBIM U IIEPECMOTPY HE MOAJICHKHUT.

[ToBTOpPHOE IpOBEIEHUE TOCYJAPCTBEHHOI'O aTTECTAllMOHHOIO MCIBITaHUS OOydaroulerocs, rnojas-
LIETO0 aleISALHUI0, OCYIIECTBIIETCS B IPUCYTCTBUM OJJHOT'O U3 YWICHOB alle/UIILINOHHON KOMUCCUU HE ITO3JHEE
JaThl 3aBeplleHus o0ydyeHus B yauBepcutete B coorserctBuu ¢ ®I'OC BO.

Arnemanysa Ha NOBTOPHOE NMPOBEACHHUE TOCYJaPCTBEHHOIO aTTECTAlIMOHHOTO UCIIBITAHUS HE IPUHHU-
MaeTcsl.

AneuIAMOHHBIE JOKYMEHTBI NPUKPEIUIAIOTCA K MPOTOKOJIaM MTOrOBOM T'OCYJapCTBEHHOM arrecTa-
LIMU COOTBETCTBYIOILIETO HAPaBICHUS.

Pe3ynbpTaThl ToCcyqapcTBEHHON MTOrOBOW aTTECTAIl[MM MO 0Opa30BaTENIbHBIM MPOrpPaMMaM BBICHIETO
o0Opa30BaHMs 3aCIIyILIMBAIOTCS HA YUEHOM COBETE (paKyJIbTeTa/MHCTUTYTA.

Ot4er rocy1apCcTBEHHON YK3aMEHALIMOHHOW KOMUCCHH BMECTE ¢ PEKOMEHIALIUSMU O COBEPILIEHCTBO-
BaHWU KadyecTBa NMPOQEeCCHOHATbHON MOATOTOBKH BBIMYCKHUKOB IPEJICTABISIETCS B yU€OHO-METOAMUYECKOE
YIIPaBJIEHUE B HEJEJIBHBIN CPOK IIOCIIE 3aBEPILEHUS TOCYJaPCTBEHHON UTOIOBOM aTTeCTaliy.

Kaxxgas 3ammra BbIMYCKHOW KBaJM(UKAIIMOHHOW paboOThl M cAada TOCYJapCTBEHHOI'O HK3aMeHa
oopmIsieTcst OTAEIbHBIMU IPOTOKOJIAaMH. B oTienbHbIX mpoTokonax wieHoB I'OK yka3bIBaroTcs mokaszareinu
KauyecTBa OLIEHKH UTOTOBBIX aTTECTAllUH, /IeJaeTcs 3alicCh O MPUCBOSHUH COOTBETCTBYIONIEH KBaIU(pPUKAIIK
U PEKOMEHJAIMAX KOMUCCHH.

[IpoTokoibl 3aceaHuil KOMHCCHUN TIOJIMUCHIBAIOTCS peacenareneM. [IpoTokon 3acenanust rocynap-
CTBEHHOW HK3aMEHALIMOHHONW KOMHUCCHH TAK)K€ MOJIUCHIBAETCS CEKPETApPEM SK3aMEHAIIMOHHOW KOMHUCCHH.

[TpoTokobI 3acemannii KOMUCCUIN CITMBAIOTCS BBITYCKAIOIIEH Kadeapoit, COTpYAHUKH KOTOPOH 1O
aKTy IpuemMa-repeadu nepealoT MPOTOKOIIBI COINIACHO TpaduKy ciauu JOKYMEHTOB B apXUB.

BKP xpanuTcs B apXuBE YHUBEPCUTETA.

Texctel BKP, 3a uckimouennem tekctoB BKP, congeprkaimumx cBeieHus, COCTaBIAOMNE TOCYAApCTBEH-
HYIO TaliHy, pa3MeLIaloTCsl B AIEKTPOHHO-OMOIMOTEYHON CUCTEME YHUBEPCUTETA U MPOBEPSIOTCA Ha 00BEM
3aMMCTBOBAHUS — OH He JI0JbKeH npeBbimath 50 %. JloctarouHo 6071b110# 00beM 3aMMCTBOBAHUS
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Ipniaoxenne A
(ob6s3aTeIBLHOE)

Kadenpa «TexHomoruss MalmmHOCTPOCHHMS, METAILIIO00pa-
0aTBHIBAOIIUE CTAHKU U KOMILICKCHI
YTBepxaato:
3aB. kadeapoii [Monsixos A.H
« » 20

BA30OBOE 3AJIAHUE
HA PACYHETHO-ITPOEKTUPOBOYHBIE PABOTbI

oOyyJaromiemycs Ao6dynvmenesoni Copuu Axmamoene, 21MP(6)Mex

(aMuIns, IMs, OTIECTBO, TPyIIIA

10 KypCaM NUCHMILINH:
1. HpoepaMMHoe obecneyenue asmomamusupoeanrnoco NpoeKmupoearus

2. HDO@KI’I’ZMDOSGHM@ CNIAaHKO6 C YUC108biM NPOSPDAMMHBIM YNPABIEHUEM

3. Koncmpyuposanue mexampornwix mooyne

4, KOMnb;omepHoe Modeﬂupoganue npoyeccos 6 MawuHoOCmpoerHuu

5.1 PAHCNOPMHO-HAKONUMENbHble CUCIIEMbL U NPOMIULIEHHblE D060mbl

6. Texnonocus asmomamusuposaHHO20 MAtUHOCHIPOEHUA

1. Ipocpammuposarue 06pabomxu Ha CMAHKAX € YUCTO8bIM NPOSPAMMHBIM YNPAGTIeHUEM

Wcxomuble JaHHbIe 7305.30.06 - «Kopnyc»

J€Tallb

BEePTUKAJbHO-CBEPJIMJIbHBIN cTanok 2H125
CTaHOK

o nucuunimue «IIpozpammuoe obecneuenue agmMoMamu3upoOSAHHO20 NPOECKMUPOEAHUN)
1. Paspabomamwv 3D-mo0env demanu

2. C ucnonvzosanuem accoyuamueHblx 6810086 blnoanHums 2D uepmeotc oemau

Mo mucummumne «/Ipoekmuposanue cmanKkos ¢ YUC108bIM HPOZPAMMHBIM YRPAGTICHUEM)
paspaboTars: IpoeKT MoJIepHH3AIMH CTAHKA

1 Bvinoanume ananus CleOfC€6H020 HA3HAYEeHUA CMAaHKA

2 Paspabomamo sapuanm mooepHuzauuu cmanka

3 Bbl6pan’lb pedCUMbL Pe3aHUS C Y4emOM NIAHUPYEMOU M00€DHZ/BGMMM

4 Pa3pa6omarnb KuHemamu4iecKue cxembvl MO@@DHZ/L?MDVeMOZO cmarnkKa

5 Ilpoussecmu pacuem npueodos cmanka

6 Ilpouzsecmu pacuem wnunoenbHo2o yua

ITo nucunnianne «Koncmpyupoeanue mexampouHblX MOOY1€eil»
pazpaboTars: IIpoeKT MEXaTPOHHOTO MOJTYJIsI

1 Bvinoanumo pacuem 0CHOBHBIX XapaAKMePUCIUK MEXAMPOHHO20 MOOVJZ}Z

2 Buinoanums KOMHOHOBKY MEXAMPOHHO20 MO()VJZ}Z

3 Pazpabomamo mpexmepHras Mooeib MexampoHHO20 MO0Vl ¢ NOOPOOHBIM NPeOCmAasieHUeM 8CeX
KOMNOHEHMO8

4 Paspabomamb cOOpo4HblIL Yepmedc MexampoHH020 MO0V

5 Paspabomams demanuposka omoenbHblx KOMNOHEHMO8 MexampoHH020 MO0V (Npu HeobXoou-
Mocmu)




ITo nucuunimue «Komnvromepnoe mooeauposanue npoueccos 6 MauiuHOCmpoeHUU )
pa3paboraTh: IIpoeKT Hecylel CUCTEMbI CTAHKA U BBIITOJIHUTH €€ MHKCHEPHBIN aHaIu3

1. Pazpabomamo 3D-mo0enu oemaneii necyweti cucmemot cmanxa (HCC)

2. Paspabomams coopounyto modeno HCC

3. Pazpabomams koneyno-snemenmuyto modenv HCC

4. Bolnoanums pacuem cmamu4eckux, OuHamuyeckux u menioswvix xapakmepucmux HCC

ITo nucumnimne « Tpancnopmuo-nakonumenvHvle cucmemsvl U RPOMbIULTIEHHbIE POOOMBL)
pa3paboraTh: IIpoeKT mIacTHHYATOr0 KOHBEHepa

1. Pacuem ocHOBHbIX nApamempos U XapaKmepucmuk Konselepa

2. Kunemamuueckas u pacyemuas cxemvl KoHseliepa

3. Pacuem npusooa xouseuepa

4. Coopounblll yepmesic Y31d NPUBOOHOU 36€300UKU

ITo AUCHHUIIJINHE «Texnonozus A6MOMAMU3UPOCAHHO20 MAUWUHOCMPDOECHUA))
pa3pa60TaTL: MEXHON02UYECK UL npoyecc uzecomoeslenus Ooemainu

Mo mucunniune «I/lpozpammuposanue 06padomku Ha CMAHKAX C YUCTOBBIM HPOZPAMMHBIM
ynpaenenuem»

1. Pazpabomamy ynpasnsiougyio npoepammy oopadoTku geranau B cucteme YITY (pyunoe npo-
IrpaMMHPOBAHUE)

2. Paspabomams npocpammy obpadbomku oemanu 8 CAM-cucmeme

3. Paspabomamw xapmy nanadox cmankos ¢ Y11V na obpabomky demanu

Koncynomanmul no pazoenam:
IIpocpammmnoe obecneuenue asmomamusu-

POBAHHO20 NPOEKMUPOBAHUS U1l Hukumuna
TIOJIITUCh N.0. ®amunus

Pacuem u KOHCmMpyupoeaHue CmaHKoe ¢

YUCTIOBbIM NPOCPAMMHBIM YnpaejleHuem A.H. Ilonsakos
MOJITHUCH N.0. damunus

Konempyuposanue mexamponnuix

Mooynel A.H. Ionaxos
TOJIMUCH N.0. ®amumus

KOManOmepHOQ MO@EJZMPOGGHM@ npoyeccos

8 MAWUHOCMPOEHUU C.B. Kamenes
MOIIHACH N.0. damunus

TpaHCI’ZOPI’I’lHO'HLZKOI’lumefleble cucmemsl U

npomMblidleHHble p060n’lbl K.C. Pomanenko
TOJINHUCH N.0. ®amumus

Texuonocus asmomamusupoeaHnoco

MAWUHOCMpOoeHUsl A.H. I'onuapos
TOANNCH N.0. ®amumnus

IIpoepammuposanue obpabomku Ha cmam-
Kax ¢ YUCn08blM NPOSPAMMHBIM YRpaeJie-

Huem A.A. Tepenmobes
MOJIUCH N.0. ®amuus

Pykosooumens vinyckHoil Keanuguxayu-

OHHOU pabomol H.11. Hukumuna
MOIIHCH N.0. damunus

Jlama evr0auu 3a0anus « » 20 T.

3adanue npuHsL K UCNOIHEHUIO « » 20 r

C.A. A6oynomenesa

MOJIHUCH N.0. ®amunus




Ipuaoxenune b
(o0s13aTesibHOE)

Kadenpa: «TexHOIOTHSI MAIIMHOCTPOCHHSI,

METAJITI000pa0aTHIBAIONINE CTAHKH M KOMIUJICKCBD)

Y1Bepxaaro:

3aB. kadeapoii [Tonsixos A.H.

« » 20 T
3AJJAHHUE

HA BBINOJIHEHUE BbINYCKHOI KBATU(PUKANMOHHOUH PadoThI

CTYACHTY MumenkoBy JImutputo CepreeBuuy
(damunus, UMsI, OTIECTBO)

no Hanpasienuto noaroroBku  15.03.06 — MexarpoHuka u poOOTOTEXHUKA
KO, HAHUMCHOBAHUEC

1 Tema BKP: [IpoekT MOASPHHU3ANY IHPOKOYHUBEPCAIBHOI0 KOHCOJILHO-(DPE3EPHOTO CTaHKa
6P82111

2 Cpok caauu cryaeatoM BKP « » 20T

3 Lenp u 3amaun BKP C 11e/1610 TOBBIIICHNS TPOU3BOJIUTEIBHOCTH U PACIIUPEHHS TEXHOJIOTHYESCKUX
BO3MOYKHOCTEH IPOBECTH MOJEPHU3ALNIO YHUBEpCcAILHOro cranka Moaeau 6P82I1I B cranok ¢ UITY,
IOBBLICUTHh MOIIHOCTH DJIEKTPOJABUraTeNEl MPUBOAA IVIABHOIO ABH)KEHHMS M MPHBOJOB IOAAY, PACIIIH-
PUTD JHMAIIa30H YacTOT BpallleHUsl, CKOHCTPYHUPOBATh MEXaTPOHHLIN Moayib «lllecTUIIIMHIEILHAS 10-
BODOTHAs FOJOBKAY.

4 Ucxonusie nannbie kK BKP  Texuunueckuit nacnopt ctanka mogenu 6P82111, meTonuku pacuera
y3JI0B CTaHKa, IPOrpaMMHO-MaTeMaTHIECKOE 00ecIieYeHre 11 MOJICITMPOBAHHMSI Y3JIOB CTaHKA

5 IlepedeHp BOMIPOCOB, MOICKALINX PA3pabOTKe
Annorauus. Conepxxanue. BBenenue

5.1 OG30pHast YacTh U MOCTAHOBKA 3a/1a4H

5.1.1 OG30p bpe3epHbIX CTAHKOB

5.1.2 HanpaBieHus MoJIepHU3ALUH (PpE3EPHBIX CTAHKOB

5.1.3 YcTpoiCcTBO MIMPOKOYHUBEPCATLHOTO KOHCOIBHO-(Ppe3epHoro cranka moaenu 6P82111

5.1.4 ITocraHOBKa LIEJIM U 33]]a4 IPOEKTHUPOBAHMUSI

5.2 TlpoexTupoBaHue 0a30BbIX Y3JI0B U MOJYJIs CTAHKa

5.2.1 Ananu3 pexXxMMOB pe3aHusi

5.2.2 KunemaTHueckuil pacyeT KOpOOKH CKOpOCTEN CTaHKa

5.2.3 IlpoekTHBIH pacueT 3yOUaThIX nepeaay ajsi KOpoOKU CKOPOCTEH cTaHKa

5.2.4 TIpoekTHBIN pacueT BaJloB KOPOOKH CKOPOCTEN CTaHKa

5.2.5 Pacuer u no00p NOAIIMUITHUKOB KauyeHHs 17151 KOPOOKH CKOpOCTEN CTaHKa

5.2.6 Pa3zpaboTka KOHCTPYKIIMH MECTUITITUHICIHHOU PEBOIHBEPHOM TOJIOBKH

5.3 VnykeHepHbI aHaIu3 y3J10B CTaHKa

5.3.1 Pacuer XxapakTe€pUCTUK IIMUHIAEIBHOTO Y3J1a

5.3.2 Pa3paboTKa KOHCTPYKIIUU HECYIIEH CHUCTEMBI CTAaHKA

5.3.3 Pacuer cTaTH4eCKHUX XapaKTEPUCTHK HECYIIEW CHCTEMBI CTaHKA

5.3.4 Pacuer MOJAJIBHBIX XAPAKTEPUCTHK HECYIIEH CUCTEMBI CTAHKA

5.3.5 Pacuer AMHAMHUYECKUX XapPAKTEPUCTUK HECYIIEH CUCTEMBI CTaHKA

5.3.6 Pacuer TenIoBBIX XapaKTEPUCTUK HECYIIEH CUCTEMBI CTAaHKA

5.4 Pa3pa60TKa TCXHOJIOTHYCCKOTI'O IMMPOoLecCa U3roTOBJICHUA ACTAIN «Och»

5.5 DxoHOMHUECKASA YACTh

5.6 3axiroueHne

5.7 CIIMCOK UCIIOIB30BAaHHBIX UCTOYHUKOB




6 Ilepeuenp rpaduueckoro MaTepuana

5.1 O6mmii BUa MOJEPHU3UPOBAHHOTO cTaHka Moaenu 6P82111 Alx1
5.2 Kunemarnueckas cxemMa MOJIEpHU3UPOBAHHOIO CTaHKa Mojenu 6P82111 Alx1l
6.3 Pa3zBepTKa KOPOOKH CKOPOCTEH MOJIEPHU3UPOBAHHOTO cTaHKa Moaenu 6P82111 Alx1
6.4 CBepTKa KOPOOKHU CKOPOCTEH MOJIEPHU3UPOBAHHOTO cTaHKa Mojaenu 6P82111 Alx1
6.5 O0uwMii BUJI IECTUIIHHCIBLHONW PEBOJILBEPHOH rosoBku 3D Alx1
6.6 KoHCTpYKITMS IECTUIIMIHACIBHON PEBOJIbBEPHON TOJIOBKH 2D Alx2
6.7 Unxenepusiii ananuz HCC Alx2
6.8 DKOHOMUYECKHE MOKa3aTeIN NPOEKTa Alx1
7 KOHCyIIbTaHTBI, C YKa3aHUEM OTHOCAIIMXCA K HUM paszaenam BKP
7.1 DxoHOMHYECKAs YaCTh Paxmaryinun P.P.
7.2 TexHOomorn4yeckas 4acTb ['onuapos A.H.
JlaTa BBIAYM M MOJYYEHHUS 3a7aHUS
PykoBoautens BKP  « » 20 . A.A. TepeHThEB
MOAUCH MHHULUAIbI, (haMUITus
CryneHt « » 20 1. Mumenkos JI.C. _
TIOOITUCH HWHWIHAJIBI, (I)aMI/IJ'[T/IH
I[aTa BBITIOJIHCHUA CTYACHTOM 3a/IaHUA KOHCYJIbTAHTA
OKOHOMHMYECKAs] YaCTh _ « » 20 1. __P.P. Paxmaryinus
IO CH WHUIHAJIBI, (I)aMI/IJ'[I/IH
TexHomornyeckas 4acTb « » 20 1. A.H. I'onuapos
TIOAITHNCH HWHHIIHAJIBI, (paMI/U'[HH
« » 20 .
KOHCYJIBTAaHT IO CH HWHHUIHAJIBI, (paMHJ'H/ISI
« » 20 1.

KOHCYJIBTAaHT IO Ch WHHIHAJIBI, (paMHJ'H/lS{



