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1 O01mMe moJ10KeHu s

[lenpro rocy1apCTBEHHONM UTOTOBOM aTTECTALIMU SIBISIETCS YCTAHOBJIEHUE COOTBETCTBUSI PE3YJILTATOB
OCBOCHHS  OOydJaromuMucs  oOpa3oBaTelbHOM  MporpamMmbl, paspabotanHoii B OpeHOyprckom
rOCy/IapCTBEHHOM YHUBEPCHUTETE COOTBETCTBYIOIIUM TpeOoBaHusM DenepaqbHOTO TOCYAapCTBEHHOTO
oOpasoBarenbHOro crangapta Beiciiero oopazopanusi (OPI'OC BO) u OLEHKH ypOBHS IMOJATOTOBIEHHOCTH
BBIITYCKHHUKA K CAMOCTOSITEIILHOU MPo(ecCHOHANBHOM 1eATETbHOCTH.

B pesynpraTe oOcCBOeHHS 00pa3oBaTeNbHONM MporpamMmbl OOydalOIIUMKCS JOKEH OBJIAJETh
CJIEIYIOIIMMHU KOMITETCHITUSIMU

Bun rocynapctBeHHOTO
UCIBITAHUs, B X01€ KOTOPOTO
npoBepseTcs: cHhOpMUPOBAHHOCTD

Kon HanmeHnoBaHue KOMIIETEHITUN/MHIUKATOPHI
KOMIIETEHIIUN

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

YHHBepcaJbHbIMH KoMueTeHuusamu (YK):

YK-1 Cnoco0eH oCcylecTBJISATH MOUCK, KPUTUYECKUH aHAJIN3 U +
CHHTe3 HHpOPMAIlUU, TPUMEHATH CHCTEMHBIN MOAXO0 1S
pelleHus MOCTABJEHHBIX 32/1a4

YK-1-B-1 Ilpumensier ¢punocopckre OCHOBHI MO3HAHUS U +
JIOTUYECKOT'0 MBIIUICHHSI, METOJIbI HAYYHOTO TIO3HAHMUSI, B TOM
YHUCJIE METObI CHCTEMHOTO aHAJIN3a, JIJISl PEIICHUS
MOCTaBJICHHBIX 3a7a4

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

0COOCHHOCTH COLUATBHO-UCTOPHUECKOTO Pa3BUTHS
Pa3IUYHBIX KYJIBTYP B 3THYECKOM U (HUIO0COPCKOM KOHTEKCTE

VYK-1-B-4 Ilpumenser meToasl cOopa, XpaHeHus, 00padoTky, +
niepesiauy, aHaji3a U CHHTe3a HH(opManuu ¢
UCTIOJIb30BAaHUEM KOMIIBIOTEPHBIX TEXHOJIOTHH ISl PEIICHHUS
NIOCTaBJIEHHBIX 33/]1a4

VYK-1-B-5 ®opmynaunpyeT u apryMeHTUPYET BbIBOJIbI U +
CYXJIEHUS, B TOM YHCJe ¢ IPUMEHEHHEM (QHII0coPpCKOro
MOHATUMHOTO anmnapara

VYK-1-B-6 ®opmynupyeT cOOCTBEHHYIO TPa’KAaHCKYIO U +
MHPOBO33PEHUECKYIO MO3UILHAIO C ONIOPON HA CHCTEMHBIN
aHanmu3 GUIOCO(PCKUX B3IJISI0B U HCTOPUUYECKUX
3aKOHOMEPHOCTEH, MTPOIIECCOB, SIBIICHUM U COOBITUI

YK-2 Cnoco0eH onpeneasiTb Kpyr 3a1a4 B paMKax +
MOCTABJICHHOM LeJIH H BHIOUPATH ONTUMAJILHbIE CIOCO0BI
UX peleHusl, HCXO0As U3 1eliCTBYIOIIMX NPABOBLIX HOPM,
HMEIOLINXCSl PeCYPCOB H OTPaHUYeHUId

VK-2-B-1 IloHumaer Ki1accu4eckyro CTpYKTYpy IPOEKTa C +
Y4€TOM ONTUMH3ALUHU PECYPCHOTO 00ecTIeUeH s, CIOCOOBI
IIPEJICTaBICHUSI IPOEKTA

YK-2-B-2 ®opmynupyeT nenu 1 3a1a4u MpoeKTa, +
CTPYKTYpPUPYET 3TaIlbl MIPOLECCa OPraHU3auu POEKTHON

JIEATEIbHOCTH

VYK-2-B-3 IlpumeHsieT 351eMeHThI aHAIN3a, TNIAHUPOBAHUS U +

OILICHKH PUCKOB I BEIOOpA ONTUMAaJIbHOM CTpaTeruu
pa3BUTHSL U OOOCHOBAHUS YCTOMYHMBOCTH MIPOCKTA

YK-2-B-4 B paMkax meiu mpoeKTa ONupaeTcs Ha MPaBOBbIC +
HOPMBI OCHOBHBIX OTPACIIEN POCCUNCKOI0 3aKOHOAATENIbCTBA
IIPU NTOCTAHOBKE 11eJIeH U BbIOOpE ONTUMAIIBHBIX CIOCO00B UX




Kon

HanmenoBanne KoMIETEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUsA, B XOA€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

JOCTHIKEHUS; 00JIaJaeT HaBBIKAMHU UCTIOIB30BaHUS
HOPMAaTHUBHO-TIPABOBBIX PECYPCOB B pa3paboTke u
pean3aluy IPOeKTOB

YK-3

Cnoco0eH oCcylecTBJISATH COUMAJIBLHOE B3aUMO/IelicTBHE U
peajin30BbIBATH CBOIO POJIb B KOMAH/I€

YK-3-B-1 Ilonumaet 3(ppeKTHBHOCTH HCTIOIB30BAHMS
CTpaTeruvi KOMaHTHOTO COTPYIHUYECTBA JUISl TIOCTHKEHUS
MIOCTABJICHHOM IIEJTH, OTPEJICIISIET CBOKO POJIb B KOMAHIE

YK-3-B-2 I'enepupyet ujero, BEIOMpaeT HarpaBlieHHE
Pa3BHUTHS €€ B IIPOCKTE C y4ETOM BUIOBBIX XaPAKTEPUCTUK U
OCYIIECTBJISICT COLUAIBHOE B3aUMOJIEHCTBHE TIOCPEICTBOM
pacnpeieNeHus IPOSKTHBIX POJIed B KOMaHIe

YK-4

Cnoco0eH ocyliecTBJIATH /1€J10BYI0 KOMMYHHKAIUIO B
YCTHOH U MUCbMEHHOH (hopMax HAa rocyapCcTBEHHOM
s3biKke Poccuiickoii @enepanuy U HHOCTPAHHOM (BIX)
si3bIKe(ax)

YK-4-B-1 BeiOupaer Ha rocy1apcTBEHHOM ¥ HHOCTPAHHOM (-
BIX) SI3bIKAX KOMMYHHKATHBHO MTPHUEMIIEMBIA CTHIIH JISTIOBOTO
oOmeHus, BepOaibHbIe U HeBepOaIbHbIC CPEACTBA
B3aMIMOJICHCTBHS C MAPTHEPAMU

YK-4-B-2 Bezer nenoByro KOMMYHUKAIIMIO B TUCBMEHHOHN U
IEKTPOHHON (hOpMe, YIUTHIBAs OCOOCHHOCTH CTHIIUCTHKHU
O(pUIMATBHBIX U HEO(UIIUATBHBIX [TUCEM, COLTUOKYIbTYPHBIC
pasnuuns B popmare KOPpECHOHICHIIUU Ha
TOCYJAPCTBEHHOM M HHOCTPAHHOM (-BIX) SI3bIKAX

YK-5

Cnoco0eH BOCIIPpUHUMATDH MEKKYJIbTYPHOE pa3Hoo0pa3ue
o01ecTBa B CONMAIBHO-UCTOPUYECKOM, 3THYECKOM U
(pui1ocopckoM KOHTEKCTAX

YK-5-B-1 Haxoaut u ucnonab3yeT HeOOXOIUMYIO st
CaMOPAa3BUTHUSI U B3aUMOJICHCTBUA C APYTUMU HH(HOPMAITHIO O
KYJIBTYPHBIX OCOOEHHOCTSX M TPAAULIUAX PA3TUIHBIX
COLMAIIBHBIX TPYIIII

VYK-5-B-2 JleMOoHCTpUpPYET YBaXKUTEIbHOE OTHOILIEHHE K
HUCTOPUYECKOMY HACJIEINIO U COLMOKYJIBTYPHBIM TPAJAULMAM
Pa3IMYHBIX COLMAIBHBIX IPYIII, ONUPAIOIIEECs HA 3HAHUE
ATANOB UCTOPUYECKOTO pa3BUTHSA POCCUU B KOHTEKCTE
MHUPOBOH UCTOPHUH U KYJIBTYPHBIX TPAIULUN MUPA, BKIOYast
MHUPOBBIC PEIUTUH, PHIOCOPCKHIE U ITUUECKHUE YICHUS

VYK-5-B-3 KoHCTpYKTHBHO B3aMMOJIEHCTBYET C JIFOIbMU
Pa3IMYHBIX KaTErOpHil ¢ y4eTOM UX COLUOKYIbTYPHBIX
0COOEHHOCTEH B LENIAX YCHEUTHOTO BBIITOTHEHHS
npodecCHOHANIBHBIX 33/1a4 M COLMATbHON HHTETpaluu

YK-6

Cnoco0eH ynpasiasiTb CBOMM BpeMeHeM, BLICTPAUBATH H
Peain30BBIBATH TPAEKTOPUIO CAMOPA3BUTHS HA OCHOBE
NPUHIMIOB 00pPa30BaHNs B TeYeHHe BCeil JKU3HU

YK-6-B-1 ITornMaeT BaXHOCTh TUTAHUPOBAHHUS LIEJICH
COOCTBEHHOM JIEATEIHHOCTH C YUE€TOM YCIOBUH, CPEJICTB,
JIMYHOCTHBIX BO3MOKHOCTEH, 3TAalOB KAPEPHOTO POCTA,




Kon

HanmenoBanne KoMIETEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUsA, B XOA€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

BPEMEHHOM NMEPCIEKTUBBI PA3BUTHS CSITEIIBHOCTU U
TpeOoBaHUI pbIHKA Tpy/ia

VYK-6-B-2 Peanuzyetr HaMeueHHBIE LIEH C YIETOM YCIOBHIA,
CPEICTB, INYHOCTHBIX BO3MOKHOCTEH, ITAIIOB KAPHEPHOTO
pOCTa, BPEMEHHOM IIEPCIEKTUBBI PA3BUTUS ACSITEIBHOCTH U
TpeOOBaHUH phIHKA Tpya

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

YK-6-B-4 Kputnuecku orieHuBaet 3 PpeKTHBHOCTD
MCIOJIb30BaHUsI BPEMECHH MTPH PEIICHUH MTOCTABICHHBIX 337124

YK-7

Cnoco0eH nojaaep:KkuBaTh J0/KHbIH YPOBEeHb (PHU3HYECKOM
MOJAr0TOBJIEHHOCTH /IJisl 00ecneyeHusi MOJTHOLEHHOH
CONMAJIBLHOM 1 MPodecCHOHAIBLHOM 1eATETbHOCTH

YK-7-B-1 Cobntogaer HOpMBI 310pOBOT0 00pas3a KU3HH,
MCIIOJIB3YS OCHOBBI (DHU3UYECKON KYJIBTYPHI IJIs1 OCO3HAHHOTO
BbIOOpA 3/10pOBheCOEPEraroIInX TEXHOJIOTHI Ha BCEX
YKU3HEHHBIX ITAIAX Pa3BUTHSI JUIHOCTH

YK-7-B-2 Bribupaet parimoHaIbHbIC CITIOCOOBI ¥ IIPUEMBbI
poGUIaKTUKH TPO(HECCHOHATBHBIX 3a00JICBAaHUH,
NCUXO(H3UUECKOTO U HEPBHOAMOIIMOHATIBHOTO YTOMJICHUS
Ha pabouem MecTe

YK-8

Cnoco0eH co31aBaTh U MOJAEPKUBATH B NOBCEHEBHOM
“KM3HU U B PO ecCHOHAIBLHOM 1eTeJIbHOCTH
0e3omacHbIe YCI0BHS KU3HeIesITeIbHOCTH J1JIs1
COXpaHeHMs PUPOTHOM cpelbl, 00ecneyeHust
YCTOMYHMBOI0 Pa3BUTHS 0011eCTBA, B TOM YHCJe PHU
Yrpo3e ¥ BOSHHKHOBEHHH YPe3BbIYAiiHBIX CUTYAIHI U
BOCHHBIX KOH(IHUKTOB

YK-8-B-1 ®opmupyeT KyiabTypy 0€30macHOro 1
OTBETCTBEHHOTO [TOBE/ICHUs B TIOBCETHEBHOM JKU3HU U
npodeccuoHaNbHON AesTeNbHOCTH, oOecnieunBasi 0e30nacHbIe
U/ KOM(OPTHBIE YCIOBUS JKU3HEACATEIbHOCTH, TPYy/ia Ha
paboyeM MecTe, B T.4. C TOMOIIBIO CPECTB 3aIIUTHI

VK-8-B-2 Hcnonb3yeT nprueMsl epBoii MOMOIIH, METOAbI
3aIIUTHI B YCIOBUSX YPE3BBIYANHBIX CUTYAlIM M BOCHHBIX
KOH(JIUKTOB

YK-8-B-3 Unentudunupyet yrpo3sl (OacHOCTH)
IIPUPOJHOTO ¥ TEXHOTEHHOI'O IPOUCXO0XKACHUS IS
KHU3HEAESITeIbHOCTH YeJIOBEKa U MPUPOTHON Cpeibl

VK-8-B-4 B ciiyuae BO3HUKHOBEHHS Ype3BbIUATHBIX
CUTYallMi ¥ BOCHHBIX KOH(QINKTOB MPUMEHSIET METO/IbI
3aILUTHI KU3HEEATEIHOCTH YEII0OBEKA, IPUHUMAET y4acTHE
B CIIaCaTEJIbHBIX U HEOTJIOKHBIX aBApUUHO-
BOCCTAHOBUTEJIbHBIX MEPOIPUATHUIX

YK-9

Cnoco0eH ucnoJib30BaTh 6a30Bble AedeKTo/I0rn4ecKue
3HAHHMA B COLMAJIBLHON U nNpodeccHoHaIbLHOI cepax

VYK-9-B-1 Ilonumaet 0coOEHHOCTH pa3BUTHS YEJIOBEKa C
OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI




Kon

HanmenoBanne KoMIETEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUsA, B XOA€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

YK-9-B-2 JleMOHCTpHUPYET TOTOBHOCTh MPUMEHSATH 0a30BbIC
nedekroaornyeckue 3HaHMUs, IPUHIUIIBI, METO/IBI B
COLMAIbHOMN U mpodeccHoHaIbHOM chepax

+

YK-10

Cnoco0eH npuHUMATH 000CHOBAHHbIE IKOHOMUYECKUE
penleHNs B pa3JIM4YHbIX 00J1aCTAX KU3HEIeSITeJIbHOCTH

YK-10-B-1 BrisiBisieT 1 000CHOBBIBACT CYITHOCT,
3aKOHOMEPHOCTH SKOHOMHYECKHX MPOIECCOB, OCO3HAET UX
MPHUPOJIY H CBS3b C IPYTUMH MPOIIECCAMU; TTOHUMAET
COJIep’KaHue U JIOTUKY TIOBEICHUSI YKOHOMUYECKUX
CyOBEKTOB; MCITOJIB3YET MOJIYUCHHBIC 3HAHMS JIIS
dbopMupoBaHUs COOCTBEHHOU OIEHKH COLUATBHO-
9KOHOMMYECKUX MPOOJIEM U MIPUHATHS apryMEHTHPOBAHHBIX
YKOHOMHYECKUX PEIICHUN B PA3IMYHBIX cepax
JKA3HEIEATENLHOCTH

VYK-10-B-2 B3BenieHHO OCYIIECTBIISIET BHIOOP ONTUMAIBHOTO
crioco0a pereHust pUHaHCOBO-3KOHOMUYECKOH 3a/1auH, C
Y4ETOM MHTEPECOB SKOHOMUYECKHUX CYOBEKTOB, PECYpPCHBIX
OrpaHUYEHUH, BHEIIHUX U BHYTPEHHHUX (haKTOPOB

YK-10-B-3 [TonnmaeT nocieacTBus IpUHAMAEMbIX
(MHAHCOBO-?KOHOMMYECKHUX PELICHUH B YCIOBHIX
c(hopMUPOBABIICHCS IKOHOMUYECKOM KYJIBTYPBI; CIIOCOOEH,
ONMPAsCh Ha PUHIUIIBI U METObI DdKOHOMUYECKOT'O aHAJIN3a,
KPUTUYECKH OIICHUTH CBOI BHIOOD C yueToM 001acTu
KU3HEJESATEIBHOCTH

YK-11

CnocobeH popMupoBaTH HETEPNUMOE OTHOLIEHHE K
NPOsIBJIEHUAM IKCTPEMU3MA, TEPPOPU3MA,
KOPPYNUNOHHOMY MOBEICHHUIO H TPOTHBO1EHiCTBOBATH UM
B Ipo(hecCHOHAIBHOM 1eATeJbHOCTH

VK-11-B-1 [ToHuMaeT CymHOCTb 3KCTpEMHU3Ma, TEPPOpPU3Ma,
KOPPYIILIMHA U OCO3HAET UX HETAaTUBHBIC ITOCIIEC/ICTBHS B
COLIMAJIbHBIX, JKOHOMUYECKUX U IPYTUX MPOLEeccax
o01ecTBa

VYK-11-B-2 CobntoaeT HOpMBI IipaBa U MOpaJiu, IPUMEHSET
NPaBOBBIE HOPMBI U TIPEYCMOTPEHHBIE 3aKOHOM MEPHI IO
IPOTUBOACHCTBUIO KOPPYNLIMOHHOMY TMOBEACHUIO U
HEHTpan3aIiii KOPPYIITHOHHBIX MPOSBICHUN

VYK-11-B-3 Unentuduuupyer yrpo3sl v IposiBIECHUS
AKCTPEMHU3Ma, TEPPOPHU3MA, CIIOCOOCH MPOTUBOICHCTBOBATH
UM B IIPO(heCCHOHAIbHON AEATENbHOCTU

o01enpo

deccnonaabubivu komnereHuusamu (OIIK):

OIIK-1

Cnoco0eH NpuMeHATh eCTeCTBEHHOHAYYHbIE B
oﬁmenmlceﬂepm,le 3HAHHUA, METOAbI MATEMATUIECCKOI'O
aHAIM3a ¥ MOJEJMPOBAHUA B NIPOdecCHOHAIBLHOMI
AeATeTbHOCTH

OIIK-1-B-1 3HaeT OCHOBHBIE €CTECTBEHHOHAYYHBIE
3aKOHOMEPHOCTH B TIpoheccroHanbHOM chepe

OIIK-1-B-2 ®opmynupyet 3agauy npoheccuoHaIbHON
chepsl Ha PopMaTLHOM S3BIKE €CTECTBEHHOHAYYHBIX U

0O0IIeNHKEHEPHbIX 3HAHUH




Kon

HanmenoBanne KoMIETEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUsA, B XOA€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

OIIK-1-B-3 Pemaer 3agaun npodeccuoHanbHOMI
JeSITEIbHOCTH € MCII0JIb30BAaHUEM €CTECTBEHHOHAYUHBIX U
O6H_I€I/IH)KCHeprIX 3HaHHfI, METOAOB MAaTEMaTHYICCKOI'O
aHaJIM3a ¥ MOJICIIMPOBAHUS

+ +

OIIK-2

Cnoco0eH NpMMeHsAThL OCHOBHBIE MeTO/Ibl, CIIOCOOBI U
cpeacTBA MOJIyYeHHUs], XPAHEHHUs, lepepadoTKu
HH(pOpMaNVH NPHU pelieHNH 32124 NPo(decCHOHAIBLHOM
AesiITeIbHOCTH

OIIK-2-B-1 Onpenensier cBs3b 3a7a4 Mpo(ecCHOHATBHOM
JESITEIbHOCTH ¢ COBPEMEHHBIMU METOJIaMH, ClI0OcO0aMH U
CpEJCTBAaMU IOJYyYEHUS], XpPaHEHUS U IepepaboTKu
nHpopmanuu

OIIK-2-B-2 AHanu3upyeTt MeToAbl, CiocoObl U CpeicTBa
HOJy4eHHS, XpaHeHUs 1 iepepaboTku nHpopmManuu s
peleHus 3a/1a4 Npo(ecCHOHATBHON AEATEIbHOCTU

OIIK-2-B-3 Pemaer 3agaun npodeccnoHanbHOM
JESITEIILHOCTH C UCTIOJIb30BAHUEM METOOB U CPEJICTB
NOJTYYCHUsI, XPAHEHUs M IepepadOTKu HHPOpMALIUU

OIIK-3

Cnoco0eH ocymecTBIATH NPOdecCHOHAIBbHYI0
NAeATeJbHOCTD C Y4eTOM IKOHOMHMYECKHX, IKOJIOTHIeCKHX,
COLMAJILHBIX M APYTHX OTPAHUYEHMI HA BCeX ITanax
’KH3HEHHOI'0 YPOBHS

OIIK-3-B-1 Ananusupyer crtaThu 3aTpat Ha oOecreueHue
poeCCHOHAIBHON e TEIHHOCTH

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

OIIK-3-B-3 Pa3pabarbiBaeT peKOMEHAAIUH 110 ONTUMHU3ALUT
3aTpart Ha obecrneueHune npodhecCHOHATBHOM IEITeTbHOCTH

OIIK-4

Cnoco0eH NOHMMATH NPUHIHUIIBI PA00THI COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTHI M UCNOJb30BATh UX J1JIs1
peuieHus 3a1a4 NpogecCHOHAIBHOM AeATeIbHOCTH

OIIK-4-B-1 ®opmynupyeT u hopManusyer 3a1auu
poecCHOHANTEHOM e TeNIbHOCTH

OIIK-4-B-2 N3yuyaer coBpeMeHHbIe HH(OPMALMOHHbIE
TEXHOJIOTUH U ITPOTrPAMMHBIE CPEACTBA JUIsl PEIICHUS 3a/1a4
poeCCHOHAIBHON e TEIHHOCTH

OIIK-4-B-3 Pemaer 3agaun npodeccuoHambHOM
JIEATEIbHOCTH C UCTIOJIb30BAHMEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI

OIIK-5

CnocodeH padoTaTh ¢ HOPMATHBHO-TEXHUYECKOH
AOKYMEHTaluel, CBA3aHHOH ¢ MPoecCHOHATbHOM
JeSITeIbHOCTBIO, € YYeTOM CTAH/IaPTOB, HOPM H NPABUJI

OIIK-5-B-1 AnanusupyeT cofepikaHue CyIIeCTBYIOMNX
CTaH/IapTOB, HOPM U TPABUJI, CBSI3aHHBIX C
podeccCuOHABHOM eI TeNIbHOCThIO

OIIK-5-B-2 ®opmynupyeT TpeOOBaHUS K BBIITYCKaeMOM
MPOJYKIMH B COOTBETCTBUU C CYIIECTBYIOLUTUMHU
CTaHapTaMH, HOPMaMU U IpaBUIIaMHU




Kon

HanmenoBanne KoMIETEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUsA, B XOA€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

OIIK-5-B-3 Ilpumensier B mpoQecCHOHANTBHO e TeTbHOCTH
CTaHJAPThl, HOPMbI U IPAaBUJIA

+ +

OIIK-6

CnocobeH pemiaTh CTAaHIAPTHBIE 331241
npogeccuoHAJIbLHOM 1eATeJIbHOCTH HA OCHOBE
HH(pOpManOHHO 1 OubIHOrpaduueckol KyJbTypBbl €
NpUMeHeHHeM HHGOPMaIlHOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOT Uil

+ +

OIIK-6-B-1 ®opmanusyer cTaHIapTHBIC 33a]1a41
po(heCcCHOHATTLHOM e TEIbHOCTH ¢ TPUMEHEHUEM
nH(pOpPMAITMOHHOM 1 OMOIHOTrPaPUIECKON KYJIBTYPBI

OIIK-6-B-2 Ilony4aer npeacTaBieHUe U 3HAHUS O
COBPEMEHHBIX MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUSX, IPUMEHSAEMBIX B IPO(eCcCHOHATBHOM
JeSITeIbHOCTH

OIIK-6-B-3 Pemaer ctanmapTHbIC 3a1a49H
npo¢ecCHOHATIBLHOM 1eATEbHOCTH Ha OCHOBE
UH(POPMALMOHHON 1 OnbIMorpaduIeckoit KyabTyphI ¢
IpUMEHEeHHEM HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI

OIIK-7

Cnocoden NPUMEHATDb COBPEMEHHBIEC JKOJOTNYIHBIC U
0e3omacHbIe METO/bl PAIIMOHAJIBHOI'0 UCITIOJIb30BAHUA
CBhIPBEBLIX H JHEPI€TUICCKUX PECYPCOB B
MAIIUHOCTPOCHHUN

OIIK-7-B-1 ®opmynupyeT METO10I0THYECKIE OCHOBBI
CBIPBEBBIX U YHEPIeTUUYECKUX PECYPCOB B MAIIUHOCTPOCHUHU

OIIK-7-B-2 Ananu3upyet COBpeMEHHbIE SKOJIOTHYHbIE U
0e30IacHbIe METO/Ibl UCTIOIBb30BAHUS CHIPEBBIX U
HHEPreTHUECKUX PECYPCOB B MAIIMHOCTPOECHUHU

OIIK-7-B-3 ®opMynupyeT COBpeMEHHbIE SKOJIOTUYHbIE U
0e30MacHbIe METO/1bI UCIIOIb30BAaHUS CHIPHEBBIX U
DHEPreTUUECKUX PECYPCOB B MAIIMHOCTPOSHUNU

OIIK-8

Cnoco0en NMPOBOAUTDL aHAJIU3 3aTPaAT HA o0ecneuyenue
ACATCIbHOCTH MPOU3BOACTBCHHDBIX nonpame.neﬂnﬁ

OIIK-8-B-1 Ananu3upyer cTaTbu 3aTpaT Ha o0ecTieYeHne
JeSITeIbHOCTH TPOM3BOJICTBEHHBIX MOJpa3IelIeHUH

OIIK-8-B-2 PaccunthiBaeT 3aTpaThl HA 0OOECIICUCHUE
JIESITEIbHOCTH NMPOU3BOJICTBEHHBIX MOpa3AeIeHUI

OIIK-8-B-3 Pa3pabarbiBaeT peKOMEHAIUH 110 ONTUMHU3ALUN
3aTpaT Ha oOecredeHne JesITeIbHOCTH MPOU3BOICTBEHHBIX
IOAPA3ACIICHUN

OIIK-9

CnocoGeH BHEIPATH H OCBAUBATH HOBOE
TeXHOJIOTHYecKoe 000py10BaHue

OIIK-9-B-1 M3yuaet mpuHIUIIBI U pean3yeMble (U3NIeCKHe
METO/bI paboThI, YCTPOUCTBO U TEXHHUUECKUE MTapaMeTphI
TE€XHOJIOTMYECKOro 000py10BaHus

OIIK-9-B-2 AHanu3upyeT TEXHUYECKYIO TOKYMEHTAIIUIO,
COIIPOBOKIAIOILYIO TEXHOJIOTHYECKOE 000PYI0BaHHUE

OIIK-9-B-3 Pa3pabarbIBaeT METOAMKH IKCILUTyaTallUN
TE€XHOJIOTMYECKOro 000py10BaHus




Kon

HanmenoBanne KoMIETEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUsA, B XOA€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

OIIK-10

Cnoco0eH KOHTPOJIMPOBATh M 00ecneYHBaATH
NPOU3BOICTBEHHYI0 H IKOJIOTHYEeCKYI0 6e30aCHOCTh Ha
padounx Mecrax

+ +

OIIK-10-B-1 Anamu3upyet (hakTopbl IPOU3BOACTBEHHOMN 1
HKOJIOTHYECKOM 0€30MacHOCTH MAIIMHOCTPOUTEIEHOTO
IPEIIPUSTHSI

OIIK-10-B-2 ®opmynupyeT HOpMaTUBHBIC TPEOOBAHHS K
IPOU3BOACTBEHHON M HKOJIOTMYECKOH 0€30IIacHOCTH
MaIIMHOCTPOHUTEIBHOTO MPEAIPHUITHUS

OIIK-10-B-3 Pa3pabaTbeiBacT MEpONPHUATHS 110 00ECIICUECHUIO
MPOM3BOJICTBEHHOM 1 KOJIOTMYECKON O€30MacHOCTH
MAIIUHOCTPOUTEIBHOTO TPEANIPHUSITHS

OIIK-11

Cnoco0eH pa3padaTbiBaTh U IPUMEHSATH AJITOPUTMbI M
coBpeMeHHbIe HH(POBbIe MPOrPAMMHBbIE METO/AbI
pPacyeToB U MPOEKTHPOBAHMS OT/AEJIbHBIX YCTPOIHCTB 1
MOJCHCTEM MeXaTPOHHBIX U POOOTOTEXHHYECKHX CHCTEM C
HCNOJIb30BAHHEM CTAHAAPTHBIX HCIOJTHUTEIBHBIX H
YHPABJISIIOLINX YCTPOICTB, CPEICTB ABTOMATHKH,
U3MEePHUTEIbHON U BHIYHCIUTEIbHOH TEXHUKH B
COOTBETCTBHMH C TEXHHYECKHM 3aJJaHUEM, pa3padaTbIiBaTh
uH(pPoBbIE AJITOPUTMBI U IPOrPaMMbl YIIPaBJIEHUS
POOOTOTEXHUYECKHX CHUCTEM

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

OIIK-11-B-2 Ananu3upyeTr NpMMEHUMOCTh CTaHAAPTHBIX
VCIIOJTHUTEIIbHBIX U YIPABIAIOIINX YCTPONCTB, CPEACTB
ABTOMATHUKH, U3MEPUTENBHON U BBIYMCINTEIBHON TEXHUKH K
BBITMIOJTHEHUIO PacYETOB U IMPOEKTUPOBAHUIO OT/IEIbHBIX
YCTPOMCTB U MOJCUCTEM MEXATPOHHBIX U
pOOOTOTEXHHUECKUX CUCTEM

OIIK-11-B-3 Pa3zpabatsiBaeT uu(poBbie alroOpuTMbI U
IPOTPAMMBI YIIPABJICHHUSI pOOOTOTEXHUYECKUX CUCTEM

OIIK-11-B-4 [IpoekTupyet oTaelbHbIE YCTPOICTBA U
MOJICUCTEMbI MEXATPOHHBIX U POOOTOTEXHUUECKUX CUCTEM

OIIK-12

Cnoco0eH y4acTBOBATh B MOHTAkKe, HAJIA/IKe, HACTPOIKe
U ¢/1ave B IKCILTYaTalMI0 ONBLITHBLIX 00pa31oB
MeXATPOHHBIX U POOOTOTEXHMYECKHUX CHCTEM, UX
MOJICUCTEM M OT/eJIbHBIX MOAYJIei

OIIK-12-B-1 ®opmynupyeT TpeOOBaHHUS K MOHTAXY
OTIBITHBIX 00Pa3IlOB MEXaTPOHHBIX U POOOTOTEXHUIECKUX
CHCTEM, UX MOACHUCTEM U OTAEIbHBIX MOJTyJIeH

OIIK-12-B-2 ®opmynupyeT OCHOBHBIE ACHCTBUS, CBSI3aHHBIE
C HaJIaJIKOI ONBITHBIX 00pa3I10B MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM, UX MOJCUCTEM U OTIEIbHBIX
MOAYJIER




Kon

HanmenoBanne KoMIETEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUsA, B XOA€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN
JK3aMEH

samura BKP

OIIK-12-B-3 ®opmynupyeT OCHOBHBIE ACHCTBUS HACTPOMKHU
OMBITHBIX 00Pa3LI0B MEXATPOHHBIX U POOOTOTEXHUYECKUX
CUCTEM, UX MOJCUCTEM U OTAEJIbHBIX MOJYJIEH

+

+

OIIK-12-B-4 ®opmynupyet TpeOOBaHUS K SKCILUTyaTaIlluu
OTIBITHBIX 00PA3II0B MEXaTPOHHBIX U POOOTOTEXHUIECKUX
CHCTEM, HX MOJCUCTEM U OTACIbHBIX MOJTYJICH

OIIK-13

Cnoco0eH NpuMeHAIThL MeTO/Ibl KOHTPOJISI KauecTBa
u3/1eJ Uil 1 00beKTOB B cdepe npodecCuoHANbHOM
AeATeJIbHOCTH

OIIK-13-B-1 ®opmynupyeT METO0JIOTHYECKHUE OCHOBBI
KadyecTBa M3/eHii 1 00bEKTOB B chepe mpodeccuoHaTbHON
JESITEJIbBHOCTH

OIIK-13-B-2 Ananu3upyeTr MeTo/ Il KOHTPOJISI KauecTBa
u3zenuid 1 00beKTOB B cdepe mpodhecCHoHaATbHON
JeSITeITbHOCTH

OIIK-13-B-3 ®opMynupyeT METOIbI KOHTPOJIS Ka4eCcTBa
u3enuid 1 00beKTOB B cepe mpodhecCuoHaTbHON
JIESITCIIBHOCTH

OIIK-14

Cnoco0eH pa3padarbiBaTh AJIrOPUTMbI U KOMIIBIOTEPHbIE
NMPOrpamMMbl, IPUTOHbIE JJIA MPAKTHYECKOT 0
NpUMeHeHUs

OIIK-14-B-1 ®opmynupyeT NpUHIHITEI pa3padoTKu
QITOPUTMOB U KOMIIBIOTEPHBIX IPOrpamMM B
poeCCHOHAIIBHON e TEIIHHOCTH

OIIK-14-B-2 Pa3paGaTbiBaeT alrOpUTMBI IS IPAKTUIECKOTO
MIPUMEHEHHUS B TPO(EeCCHOHATLHOM JIEATEIIBHOCTH

OIIK-14-B-3 Pa3zpabaTbiBaeT KOMIIBIOTEPHBIE TIPOTPAMMBI
JUISI IPAKTUYECKOTO MPUMEHEHUSI B TPO(PECCHOHANTBHON
JeSITeIbHOCTH

npogeccuoHanbHbIMU KomnereHuusamu (ITK):

IMK*-1

Cnoco0eH k aHau3y, BbIOOPY, NPOCKTHPOBAHUIO M
BHEJIPEHHIO CPeICTB AaBTOMATH3AIMU U MeXaHU3aIUU
TeXHOJIOTHYEeCKHMX NPOLECCOB MAIIMHOCTPOUTEIbHOI O
MPOU3BOJICTBA

[T1K*-1-B-1 Pa3pabaTsiBaeT u GopMyaupyeT NpeyioKeHHs 110
AaBTOMATHU3alM1 U MEXaHU3ALM1 TEXHOJIOTHYECKUX
IIPOILIECCOB MEXAHOCOOPOUYHOIO IPOU3BOICTBA

[TK*-1-B-2 Brisiser HanOonee TpyA0EMKUE IPUEMBI U
3HAET MPHUHIIUIIEI BEIOOpA CPENICTB aBTOMATHU3ALNH H
MEXaHU3aI1H [IPU BBIMOJHEHUH TEXHOJIOTHUECKUX,
MI0/Tb€MHO-TPAHCIIOPTHBIX U MOTPY309HO-Pa3TPy30YHBIX
onepanuin

[1K*-1-B-3 CocraBisieT TeXHUUECKHE 3a/laHus Ha pa3paboTKy
CPEJCTB aBTOMATU3ALMK U MEXAHU3ALMH TEXHOJIOTMYECKHUX
IPOLIECCOB

[1K*-1-B-4 Haznauaet TpeOoBaHMs K CpeCTBAM
aBTOMATH3aIlMHA U MEXaHU3aIUU TEXHOJIOTHYECKHX,
NOIbEMHO-TPAHCHIOPTHBIX U MOTPY30UHO-Pa3TPy30YHbIX
onepanui




Kon

HanmenoBanne KoMIETEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO

HCIIBITaHUSA, B XOA€ KOTOPOTO

npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETEHIIUH

roCyAapCTBEHHBIN
JK3aMEH

samura BKP

IMK*-2

Cnoco0eH k npoBeeHHIO PadoOT N0 aHAJMU3Y U
NMPOEKTHPOBAHMIO THOKUX NMPON3BOJACTBEHHBIX CHCTEM B
MALIHHOCTPOEHUH

+

+

[1K*-2-B-1 BriOupaeT onTuMalibHbIC TPOTPAMMHBIE CPEIbI
JUTSI YIIPaBJIeHUsS] THOKUMU TTPOU3BOJICTBEHHBIMU CHCTEMaMU

[1K*-2-B-2 Pa3pabatpiBaeT HHCTPYKIIUH 110 TPOTPAMMHOMY
00CTyKMBAaHUIO THOKHMX TPOU3BOJICTBEHHBIX CUCTEM

[TK*-2-B-3 JleMOHCTpHpYET 3HaHMSI IPUHIIUIIOB PAOOTHI,
O0COOCHHOCTEH KOMITOHOBOYHBIX PEIICHUH U TEXHUYECKUX
XapaKTEPUCTHK MOAYJICH THOKUX TIPOM3BOJICTBEHHBIX CHCTEM

[1K*-2-B-4 Vcnonp3yeT NpUKIaaHbIEC TAKEThI IPOTpaMM ISt
yrpaBiaeHUsi THOKUMHU IPOU3BOJCTBEHHBIMU CUCTEMaMU

[1K*-2-B-5 Ucnonb3yeT cnenuain3upoBaHHbIe
IPOTPaAMMHBIE TIPOIYKTHI JJISl SMYJISIIUH MPOLIecca padoThI
IrMOKHX NPOU3BOACTBEHHBIX CUCTEM

[1IK*-2-B-6 Ananu3upyer BIUSHUE TEXHOJIOTUIECKUX
0COOCHHOCTEH U3rOTOBJICHHS HA TEXHHUYECKHE
XapaKTEPUCTHKH Y3JIOB 3JIEMEHTOB I'MOKHX
IPOM3BOACTBEHHBIX CUCTEM

[1K*-2-B-7 Pa3pabaTsiBaeT KOHCTPYKIIUHU y3JIOB 3JIEMEHTOB
IUOKHX MPOU3BOACTBEHHBIX CUCTEM C YY€TOM TEXHOJIOTUH
M3TOTOBJICHHS U COOPKH Y3JIOB

IK*-3

Cnoco0eH kK aBTOMAaTH3MPOBAHHOM pa3padoTke
YIPABJISOIIUX MPOrPaMM /ISl CTAHKOB € YHCJI0BbIM
NMPOrpaMMHBIM YNIpPaBJIeHHEM

[TK*-3-B-1 Pa3pabarsiBaeT u pelakTUPYET C MPUMEHEHUEM
CAD-cucteMm 31eKTpOHHBIE MOJIETH SJIEMEHTOB
TEXHOJIOTUYECKON CUCTEMBI, HEOOXOIMMBIE JIJIS pa3paboTKH
YIPaBISIONUUX IPOTrpaMM 00pabOTKH 3ar0TOBOK Ha CTaHKaxX C
YHUCJIOBBIM ITPOTPAMMHBIM YIIPABJICHUEM

[TK*-3-B-2 [Ipumenser CAM-cucteMsl 11l COCTaBICHUS
YIPaBISAIOUUX IPOrpaMM 00pabOTKH 3arOTOBOK Ha CTaHKax ¢
YKCJIOBBIM IPOIrPAMMHBIM YIIPABJIECHUEM

[1K*-3-B-3 Bremonasier omnaaky ¢ npumeneaneM CAM-
CHCTEM YIPABJISAIOMIUX NMPOrPaMM IS CI0KHBIX ONepanuit
00pabOTKH 3ar0TOBOK Ha CTAHKAX C YHUCJIOBBIM
IPOTPaMMHBIM YIIpaBJIEHUEM

K*-4

Cnoco0eH k o0ecne4eHHI0 TeXHOJIOTHYHOCTH, BHIOOPY
3aroTOBOK M Pa3padoTKe TEXHOJIOTHYECKHX MPOIECCOB
H3rOTOBJICHUS 1eTajlell ABTOMATH3UPOBAHHOIO
MAIIHHOCTPOUTEIbHOT0 MPOU3BOACTBA

[TK*-4-B-1 AHanu3upyer TeXHOJIOIMYHOCTh KOHCTPYKIIUH
JeTanel aBTOMaTU3MPOBAHHOTO MAIIIMHOCTPOUTEILHOTO
IIPOU3BOJICTBA

[1K*-4-B-2 Pa3pabaTsiBaeT npeiokKeHHs 10 U3MEHEHUIO
KOHCTPYKLUH AeTajeil aBTOMaTU3UPOBAHHOTO
MaIIMHOCTPOUTENILHOTO MPOU3BOCTBA C LENbIO MOBBIILIEHUS
UX TEXHOJOTHYHOCTH

10




Kon

HanmenoBanne KoMIETEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO

HCIIBITaHUSA, B XOA€ KOTOPOTO

npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETEHIIUH

roCyAapCTBEHHBIN
JK3aMEH

samura BKP

[TK*-4-B-3 Omnpenensier TUIT IPOU3BOJCTBA U BRIOUPAET
CIIOCOOBI U3TOTOBJICHUS 3arOTOBOK JIeTaJICH
ABTOMATH3UPOBAHHOTO MAIIMHOCTPOUTEIILHOTO
IPOU3BOJICTBA

+

+

[1K*-4-B-4 Ananu3upyer TeXHHUECKUE TpeOOBaHNUs,
IpebsBIsEMbIE K JIeTalIIM aBTOMAaTU3UPOBAHHOTO
MaIIMHOCTPOUTENIBHOTO IPOM3BOCTBA

[1K*-4-B-5 BriOupaeT cxembl 0a3MpOBaHUS U 3aKPETUIICHUS
3aroTOBOK JIeTalieii aBTOMAaTU3UPOBAHHOTO
MAIIMHOCTPOHUTEIHHOTO IIPOU3BO/ICTBA

[TK*-4-B-6 BriOupaer TEXHOJIOTHYECKOE 000PYIOBaHHE,
WHCTPYMEHT U TPUCTIOCOOJICHUS, HEOOXOMMBIC ISt
peanu3anuy pa3padOTaHHBIX TEXHOJIOTHYECKUX MPOILIECCOB
W3rOTOBIICHHS JICTaJIel aBTOMATH3UPOBAHHOTO
MaIIHHOCTPOUTEIILHOTO MPOM3BOICTBA

[1K*-4-B-7 PaccunThiBaeT TEXHOJIOTHYECKUE PEIKUMBI
TEXHOJOTMYECKUX ONEPALUii H3rOTOBJIEHUS JI€TAJICH
ABTOMAaTU3UPOBAHHOI'O MAIIMHOCTPOUTEIBLHOTO
MIPOU3BOACTBA

[TK*-4-B-8 PaccunThiBaeT CHIIBI pe3aHUs IPH 00pabOTKe
3ar0TOBOK JIETaJICii aBTOMATH3UPOBAHHOTO
MAaITHHOCTPOUTEIBHOI'O IPOU3BO/ICTBA

[1K*-4-B-9 Pa3pabarpiBaeT TEXHOJIOTHYECKUE OTIEPAIIUN
W3TOTOBJICHHUS JIETAJIC aBTOMATH3UPOBAHHOTO
MAaIIMHOCTPOHUTEIBHOTO IIPOU3BO/ICTBA

IMK*-5

Cnoco0eH K KOHCTPYHMPOBAHUIO THIIOBBIX CJI0KHBIX H
HETHIOBBIX LEJbHBIX METAJJIOPEKYIIHX Je3BHITHBIX
HHCTPYMEHTOB

[TK*-5-B-1 ®opmupyeT UCX01HbIE TaHHbIE, HEOOXOUMBbIE
JUTSE KOHCTPYHUPOBAHHS TUTIOBBIX CIIOKHBIX M HETHITOBBIX
LEJIBHBIX METAIIOPEKYIIHX JIE3BUMHBIX HHCTPYMEHTOB

[TK*-5-B-2 BolnosiHsgeT IpoBEpOYHBIE PACYETHI TUIIOBBIX
CJIOKHBIX M HETUIIOBBIX LIEJbHBIX METAJUIOPEKYILUX
JIe3BUMHBIX HHCTPYMEHTOB

[TK*-5-B-3 Boinonsser pado4ne 4epTexkHu TUITIOBBIX
CJIO’KHBIX M HETHITOBBIX IIEIHHBIX METAJUIOPEKYIINX
JIe3BUIHBIX HHCTPYMEHTOB

IMK*-6

Cnoco0eH K MPOeKTHUPOBAHUIO CTAHOYHBIX
NpHUCNOco0IeHHs I ABTOMATU3UPOBAHHOIO
MAIIHHOCTPOUTEILHOTO MPOU3BOACTBA

[TK*-6-B-1 AHanu3upyeT TeXHOJIOTHYECKUE OTIePAIIAH, JIS
KOTOPBIX MPOEKTUPYETCS] CTAHOYHOE MPUCITIOCOOJICHUE

[TK*-6-B-2 Pa3pabaTsiBaeT KOMITOHOBKH CTaHOYHBIX
npucnocoOIeHui

[TK*-6-B-3 PaccunThiBaeT CHIIBI 3aKpETICHHSI 3aTOTOBKH B
CTaHOYHOM IIPUCIIOCOOTICHUU

[TK*-6-B-4 [IpoekTupyet ycTaHOBOYHBIE, 3a)KUMHBIC U
HaIMpaBJISIONIUE 3JIEMEHTBI CTAHOUHBIX NMPUCIIOCOOIECHHM ¢
MEXaHU3UPOBAHHBIM ITPUBOJIOM
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Kon

HanmenoBanne KoMIETEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUsA, B XOA€ KOTOPOTO

npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETEHIIUH

roCyAapCTBEHHBIN
JK3aMEH

samura BKP

[1K*-6-B-5 PaccunThIiBaeT TOYHOCTH CTAHOYHBIX
MIPUCTIOCOOICHUI

+

+

[TK*-6-B-6 IIpoekTupyeT Kopiryca CTAHOYHBIX
npucnoco0eHuit ¢ ucnonb3oBanue CAD-cuctem

+

+

[TK*-6-B-7 OdopmiiseT KOMIUIEKT KOHCTPYKTOPCKOM
JOKYMEHTAIIUH Ha TPOCThIC CTAHOYHBIC TIPUCTIOCOOJICHUS C
MCIOJIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHIA

IIK*-7

Cnoco0eH k nmpoBeeHHI0 padoT 1Mo 00padoOTKe U AHAJIU3Y
HAYYHO-TeXHUYeCKOH HH(OPMAIIUN U Pe3y/IbTATOB
HCCJIeJOBAHNI MeXaTPOHHBIX CHCTEM

[IK*-7-B-1 Ananm3upyer nepeaoBoi OTEYECTBEHHBIN 1
MEK1YHAPOAHBIN OIBIT IPOSKTUPOBAHUS U SKCILTyaTalluU
MEXaTPOHHBIX CHCTEM

[TK*-7-B-2 Odopmisier pe3ynbTaTsl HAY4HO-
UCCIIEI0BATEIbCKUX U OIBITHO-KOHCTPYKTOPCKUX PabOT MO
IPOEKTUPOBAHUIO U IKCIUTyaTallM MEXAaTPOHHBIX CUCTEM

[IK*-7-B-3 OcBauBaeT COBpEMEHHBIE METO/IbI IIPOBEICHUS
Hay4YHO-UCCIIEI0BATEIBCKUX, OMBITHO-KOHCTPYKTOPCKHUX
pabot 1 06paboTku nHMOpPMAIUU B 00J1aCTH
POSKTUPOBAHMS U IKCILUTYaTAIIMA MEXaTPOHHBIX CHCTEM

IK*-8

Cnoco0eH K BBINOJHEHUIO IKCIIEPUMEHTOB U
0(OpMJICHHIO Pe3yJIbTATOB UCCJIEJOBAHUI U Pa3padoToK
B 00/1aCTH NMPOEKTHPOBAHUSA M IKCILIYaTAIIUH
MEeXATPOHHBIX CHCTEM

[TK*-8-B-1 AHanu3upyeT METObl U CPEACTBA IIIAHUPOBAHUS
W OpraHU3aINH KCIIEPUMEHTAIBHBIX UCCIIETOBAHHI

[TK*-8-B-2 [IpoBoaUT 3KCIIEpUMEHTAIbHBIE UCCIIET0BAHUS
Ha MakKeTax, CTeHJaxX WY IPOMBIIUIEHHOM MEXaTPOHHOM
000pyOBaHUHU

[1K*-8-B-3 CocraBinsieT onrcanue mpoBOAUMBIX
HKCIEPUMEHTAIbHBIX HCCIeI0OBaHUN Ha MaKeTax, CTeH/1ax
WJIM TIPOMBIIIIJICHHOM MEXaTPOHHOM 000PYAOBaHUH

[TK*-8-B-4 ®opmupyeT oT4eTHI 110 pe3yabTaTaM
IIPOBOJIMMBIX 3KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM HA
MaKeTax, CTeHJaxX WX IIPOMBIIUIEHHOM MEXaTPOHHOM
000pyTI0BaHUH

MK*-9

Cnoco0eH K MOCTPOEHHI0 MaTeMAaTHYEeCKUX MojIesei
MeXaTPOHHBIX CHCTEeM, UX NMOJCUCTEM H OTAeIbHbIX
3JIEMEHTOB U MOJYJIeH

[TK*-9-B-1 Ananu3upyer MeTo/1bl MaTeMaTH4YEeCKOTO
MOJIETTUPOBAHUS, IPUMEHSIEMOTO K MPOSKTUPOBAHUIO 1
DKCILTYaTallMi MEXAaTPOHHBIX CUCTEM

[TK*-9-B-2 Ncnonp3yeT METOIbI MaTEMaTHIECKOTO
MOJIEIMPOBAHUS I Pa3pabOTKU MaTeMaTUYeCcKHX Mojeeit
IIPU PELICHUHU TUITOBBIX 33/1a4 B MEXaTPOHHBIX CHCTEMAX

[TK*-9-B-3 Hcnonb3yeT cOBpeMEHHbIE aBTOMAaTHU3UPOBAHHbIE
CUCTEMbI MOJICIIMPOBAHUS JIJIsl PELICHHs TUIIOBBIX 3aJ1a4 B
MEXATPOHHBIX CUCTEMAX
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OO6mas TPyI0EMKOCTh TOCYJapCTBEHHONW WTOTOBOW AaTTECTAIMHM COCTABIICT 9 3a4ETHBIX €IUHMII
(324 akanemuueckux Jaca).

2 CTpyKTYypa rocyiapcTBeHHOH UTOTOBOM aTTecTaluu

['ocynapcTBeHHasi UToroBasi aTrTecTanus MO HampaBieHHIO noArotoBku 15.03.06 MexaTpoHuka u
pPOOOTOTEXHUKA BKIIIOYAET:

- N0020MOBKA K coaue u coaua 2oCcyo0apCmeeHH020 IK3aAMeHA,

- BbINOJIHEHUEe, NO020MOBKA K Npoyedype 3auumsl U 3aWuma 6bINYCKHOU KEANUPDUKAYUOHHOU
pabomei.

«b1./J[.b.4 be3onacnocmb scu3HeOesmenbHOCHU)

coomeemcmeytouwue komnemenyuu: OIK-10

[ToHATHS «OMACHOCTBY, «0€30IaCHOCTbY. BHbl onmacHOCTE!: MPUPOTHBIE, aHTPOIIOTCHHBIE, TEXHOT €H-
Hble, riobanbHble CucreMsl Oe3omacHocTd. Bpen, yiiep0, puck — BUIbl U XapakTepucTUKH. Upe3BbruaiiHbie
CUTYyallUu — MIOHSATHE, OCHOBHBIC BUIbI. [IpHUMHBI IPOSBICHHUS OMACHOCTH. AKCHOMBI 0€301IaCHOCTH KU3HE-
JesTeNbHOCTH. MecTo U poJib 0€30I1aCHOCTH B MPEIMETHOM 00J1aCTH U POQPecCHOHATbHON
nesrenpHOCTH. [ToHATHE TexHOChepbl. CTpyKTypa TexHOC(hEpHl U €e OCHOBHBIX KOMIIOHEHTOB. Kputepuu u
napameTpsl 6€30MaCHOCTH T€XHOC(Ephl. BUibl 1 MCTOUHUMKN OCHOBHBIX ONACHOCTEH TexHochepsl U ee OT-
JIeJIbHBIX KOMIIOHEHTOB. Kitaccugukanys HeraTuBHbIX (PaKTOPOB IPUPOJIHOTO, AHTPOIIOT€HHOT'O U TEXHOTE€H-
HOTO IIPOUCXOKCHUS. BpenHble 1 onacHble HeraTuBHbIE GakTopbl. [IpenenbHo-10MyCcTUMbIE YPOBHH OMac-
HBIX U BPEIHBIX (PAKTOPOB — OCHOBHBIE BUbl U MPUUYUHBI YCTaHOBIEHUS. [lapaMeTpsl, XapakTepucTHUKU OC-
HOBHBIX BPEJHBIX U ONACHBIX (PaKTOPOB Cpe/bl OOUTAHUS YETIOBEKA U OCHOBHBIX KOMIIOHEHTOB T€XHOC(HEPHI.
BoznelicTBue OCHOBHBIX HETaTUBHBIX (PaKTOPOB Ha YEJIOBEKA U UX MPEAEIbHO-I0MYCTUMbIE YPOBHHU.
3amura yenoBeKka U cpelibl OOUTaHMs OT BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOJHOIO, aHTPOIOIEHHOTO U
TEXHOTE€HHOI'0 IPOUCX0KAeHUSA. OCHOBHBIE IPUHLIUIIBI 3aLUTHI OT OntacHOCTEN. CHUCTEMBI U METObI 3AILIUThI
YeJI0BEKA U OKPYKAIOIEH CPEebl OT OCHOBHBIX BUJIOB OIIACHOI'O U BPEIHOI'O BO3JECHCTBUS IPUPOIHOTO, aH-
TPOIIOI€HHOI'0 U TEXHOTE€HHOI'O MPOUCXO0KAEHUS. MeTO bl KOHTPOJISl U MOHUTOPUHIA ONTACHBIX U HETaTUBHBIX
¢bakTopoB. MeTo bl onpesieseHNs 30H IeHCTBUS HETaTUBHBIX (DAaKTOPOB U X YPOBHEH.

UpesBblyaiiHble CUTYallud U METObI 3alUThl B YCIOBUAX MX peanu3auuu. [lopaxaromue dakTopsl
MCTOYHHMKOB YpEe3BbIUAiHBIX CUTYAIMI TEXHOI'€HHOI'O XapakTepa. XapaKTepUCTHKA MTOPaXKAOLMUX (PaKTOPOB
HMCTOYHUKOB YPE3BbIYAWHBIX CUTYallull NPUPOIAHOrO Xapakrepa. MeToibsl HNPOrHO3UPOBAHMSI U OLIEHKU
OOCTaHOBKM TpH 4Ype3BblUalHbIX cHUTyauusax. IIpuHIUNBI M CHOCOOBI TOBBIIIEHHS YCTOWYMBOCTH
(GYHKIIMOHUPOBaHMS OOBEKTOB B UPE3BBIYAMHBIX CUTYALIUSX.

«b1./1.b.12 Hngpopmamuka»
coomeemcmayioujue komnemenyuu: OIIK-2, 6

Beenenne B amroputmudeckui  A3blk  Ilackans.  Beenenume. Mcropus  BO3HMKHOBEHUS
aJITOPUTMUYECKOTO sA3bIKa [lackanb. AndaBut, cuHTakcuc, ceMaHTHKa. [IoHATHE THIA B alrOpPUTMHUYECKOM
s3bIKe. TUIBI CKaNsApHBIX JaHHBIX. CTpyKTypa npocteieit [lackanb-nporpamMmsl.

NHCcTpyMeHTapHil TEXHOIOT WY porpammupoBanust. HasHaueHue nHTerpupoBanHoii 06oouku Pascal
ABC. ITpuHIHMIIBI B3aMMOJCHCTBHS C CUCTEMOM: MIPUHIIMI MOJIM3KPaHa, MPUHIIUI HEMOCPEICTBEHHOTO B3aUMO-
NeUCTBUS, MPUHIMI MeHI0. MIHTepdelic HHTEerpupOBaHHOIN 000JIOUKH U pealn3yeMble UM (PYHKIIMU. DTaribl 00-
paboTKHU MporpaMMbl Ha KOMITbIOTEpE, HX TIpoxoskaeHue B cpexae Pascal ABC.

Anroput™muzanus 3anad. AJTOPUTM U €ro CBOWCTBA, crocoObl 3anaHus anroputma. CTaHIapThl
ECII. IToctpoenne 6a30BbIX KOHCTPYKIIUI CXEM aITOPUTMOB: TUHEHHOMN, Pa3BETBISIFOIICHCS, ITUKIHYECKOH.
[TonsiTHe MaccuBa MHAEKCUPOBAHHBIX MIEPEMEHHBIX, AITOPUTMBI X 00pabOTKH.

[TporpaMMupoBaHne JUHENHBIX U PA3BETBILIIOIIMXCSA alropuTMOB. Omneparopsl s3blka. Omneparop
npucBanBaHus. BBog - BbBoX B s3bike Ilackasb, mporpaMMupoBaHUE aITOPUTMOB JIMHEWHON CTPYKTYpHI.
Opranu3zanus pasBerBieHuil B [lackane: onepaTop nepexoja; yCIOBHBIN ONepaTop, ero MoyiHas U KpaTKas
¢dopma; onepatop BbiOOpa. [IporpamMmmupoBaHue alrOPUTMOB Pa3BETBIIAIOLIEHCS CTPYKTYPBHI.

[Muknsr B anroputmudeckoMm s3pike [lackans. [IporpammupoBaHuEe HHKIMYECKUX AITOPUTMOB C
UCIIOJIb30BAaHUEM OIIEPATOPOB LIUKJIA C IAPAMETPOM, € IIPENYCIOBHUEM, C ITOCTYCIOBUEM. BI10’KEHHBIE IIUKIIBL.
Nrepanmonnsie nukibl. [Ipumepsl OCTpOEHUS CXEM aITOPUTMOB M IPOTPAaMM HCIIOIb30BAHUS [IMKJIOB.
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Tunbl gaHHBIX anropuTMudeckoro s3bika [Tackans. Kiaccudukarus tunos nanabsx. CriocoOb! onuca-
HUSl MAaCCHBOB MH/IEKCUPOBAHHBIX NIEPEMEHHBIX Pa3InYHOI pa3MepHOCTH. [IpuMepsl alropuTMOB U IporpamMm
00pabOTKN MacCUBOB MH/AEKCUPOBAHHBIX EPEMEHHBIX Ha aJITOpUTMUYEcKoM si3bike Ilackains. [Tporpammupo-
BaHUE C UCII0JIb30BAHUEM HECTAHIAPTHBIX MOPSIKOBBIX U BEIIECTBEHHBIX TUIIOB JaHHBIX. THIIBI, onpeaensie-
MbI€ IoJIb30BareneM. llepeunciiseMblil 1 OrpaHUYeHHBIN THIL. J[Mana30H NpeACTaBIeHUs NaHHBIX LIEJIOr0 U
BEIIECTBEHHOI'O THIIOB, TIOHATHE apU(PMETUKH ¢ TuaBatonieid Toukoil. CoBMecTuMocTh TuoB. [Ipumeps! an-
TOPUTMOB U IIPOIPaMM C MCIIOJIb30BAHMEM HECTAaHAAPTHBIX TUIIOB JAHHBIX.

CrpoxoBbIii TUIT JaHHBIX. [Ipoueaypsl 1 GyHKIMU pabOThI C JaHHBIMU CTPOKOBOTO THIA. Onepanun HaJ
CTpOKaMH. MHOX€ECTBEHHBIH THI AaHHBIX. [IpuMeps! aropuTMoB 1 iporpaMM 00pabOTKU JaHHBIX CTPOKOBOI'O
Y MHO>KECTBEHHOTO THIIA IaHHbIX.

CrpyKTypupOBaHHbIE TUIIBI JaHHBIX. CTpYKTypa 00BsABIEHUS THUIIA 3aUCH. J{OCTYI K MOJISM 3aIlUCH.
Brnoxennsie 3anucu. OnepaTop NpucOeAUMHEHUS. 3aucu C BApHaHTHRIMU NoJsiMH. [TpumMeps! mporpamm 00-
pabOTKK MacCHBOB 3aIIUCEH.

[TporpamMupoBaHue ¢ UCIONb30BaHMEM (DYHKIMUA W mporenyp. [loHsTHE MpoIenypHO-OPHUEHTUPO-
BaHHOI'O NporpammupoBanusd. Onucanue GyHKIUI U mpouenyp B anrropurMudeckoMm sizbike [lackans. dop-
MaJsibHBIE U (hakTHUeckue napamerpsl. OOpamenne Kk GpyHKIuN u npoueaype. JIokanbHbie U TI00albHbIe Tie-
pemenHble. O0nacth nectBus uMeH. [Iponenypel 6e3 mapamerpoB. Pekypcus u onepeskaroliee onvucaHue.
[Tpumeps! ucnonb30BaHus (YYHKIMN U IPOLIEAYP B AITOPUTMUIECKOM s3bIke [lackans.

Pabota c ¢aitnamu B anropurmudeckom si3bike [lackans. daiinbl B anroputMuueckoM si3bike Ilackans.
daiinoBas nepemeHHasi. OnrucaHue TUIIU3UPOBAHHBIX, TEKCTOBBIX, HETUIIM3UPOBAHHBIX (ailyioB. Jlornueckue
ycrpoiictBa. [Ipoueaypst u dyHkiuu 1 padotsl ¢ daiinamu. [Ipumepsl nporpamm 06padboTku (aiiaos.

Mopynu B anroputMuueckoM sizbike [lackans. CTpykTypa MOIyJiel, €ero 3arojioBOK, CBsI3b MOJyJIeH
apyr ¢ apyrom. MurtepdeiicHas, ucnonHsemas, MHULUMUPYIOIAs 4acTb Monyis. Kommuwisuus mopyrnei.
JlocTyn K 00bsIBIEHHBIM B MOAYyse 00bekTaM. CTaHJapTHBIE MOAYIIH.

«b1./J1.b.16 Mamepuanoeedenue
coomseemcmayoujue Komnemenyuu (011 86100pa ocHosHvix oucyuniut): OIIK-7

BBenenue, ocHoBHbIe noHATHS. [InacTuyeckas aedopmarus U peKpucTaIM3anus.

[Tpeamer matepuanoBeneHus. OcHOBBI KpucTamwiorpadhuu. MexaHn4ecKre CBOMCTBA MaTepHalioB U
MeTolbl uX omnpezeneHuss. CTpoeHHe METaJIOB M CILIaBOB. XapaKTEpHbIE CBOMCTBA METAUIOB. ATOMHO-
KPUCTAJUTMYECKas CTPYKTypa METaJUIOB. MeXaHW3Mbl YNpYyrod W IulacTHueckoi aedopmaruu. Bnusuue
IUTACTUYECKOM JieopMaliui Ha CTPYKTYpPY U CBOWCTBA METAJIJIOB.

Teopus crnaBoB. CtpoeHue criaBoB. JluarpaMma coCTOSTHUS TBOMHBIX cIu1aBoB. CBsI3b TMarpaMMbl
COCTOSIHUM CO CBOMCTBAMM METAJIIOB.

JKenme3o m ero cmaBbl, cTanu M 4yryHbl. JluarpamMma COCTOSIHUSL JKEJI€30-LIEMEHTHUT. BiusHue
yriiepoja ¥ HOCTOSHHBIX IPUMecel Ha CTPYKTYpY U cBoiicTBa ctanu. Kinaccuukaius yriepoaucThix cTaie.
CBoiicTBa, MApKUPOBKA U PUMEHEHHE YYTYHOB.

Tepmuueckas 1 XUMHKO-TepMHUECcKasi 00paboTKa CTalH.

TexHomorust TepMUYECKOW 00paboTkM cranmu. 3akaika cranu. Otnyck cranu, HoBbie BuUIBI
TepMudeckoi 00paboTku. duznyeckre OCHOBBI XMMHKO-TEpMHUECKOW 00paboTku. HazHaueHue u BUIBI
eMeHTaluu. AsotupoBaHue ctanu. l{uanupoBanue cranu. Juddysnonnas Meramnuzauus. Baenpenue
JOCTH)KEHUM OTEYeCTBEHHOM M 3apyOeKHOW HayKHM, TEXHUKH, B HCIIOJIb30BAaHUM IE€PEJOBOIO OIIBITA,
o0ecrneunBaOIUX 3PPEKTUBHYIO padOTy YUPEKACHUS, TPEITPUITHSL.

«b1./1.b.18 /lemanu mawiun mexampoHHbIX CUCHIEM»
coomsemcmaytowue komnemenyuu: OIIK-1

Knaccugukaius MexaTpoHHBIX MOJYJIEH; OCHOBBI MIPOEKTUPOBAHMUS MOAYJIEH, CTaauu pa3paboTKH;
TpeOoBaHUs K JETasAM, KPUTEPUHU pabOTOCIIOCOOHOCTH U BIMSIOIIME HA HUX (DaKTOPBI.

[IpeoOpa3oBarenu ABMKEHUS 3y0Odarble, UEpBSUHbIC, IUIAHETapHbIC, BOJHOBBIC, pPHIYAXKHBIC,
(bpUKIMOHHBIE, pEMEHHbIE, BUHT-Taiika. PacueTsl nepenay Ha MPOYHOCTH U KECTKOCTb.
Banel u ocH, KOHCTPYKIMS U pacdeThl HA IPOYHOCTD, U )KECTKOCTD.

Banbl 1 ocu, KOHCTpYKIUSI W pacueThl Ha MPOYHOCTb, U KECTKOCTb, MOJUIMITHUKH KadeHUs U
CKOJIBKEHUSI, BBIOODP M pacueTsl Ha MPOYHOCTD; YIIJIOTHUTEIbHbBIE YCTPOUCTBA
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Haznauenne, knaccuduxamuss u  ycloBusi  pabOThl, BHUABI  MOBPEKICHUM, KpPUTEpUU
paboTOCIOCOOHOCTH U pacyeTa

Knaccudukanms coequHeHuii: pa3beMHbIC U Hepa3beMHBIE.

HepaS’beMHBIC COCAUHCHUS: 3aKJICTIOYHBIC, CBAPHBIC, ITAAHBIC, KIICCBBIC. KOHCprKHI/IH " PACUCTLI HC-
Pa3beMHBIX COCIMHEHUM Ha MPOYHOCTD.

PazbemHbIe coeTMHEHUs: Pe3bOOBEIC, MIMMOHOYHBIC, 3y0UaThie, ITH(TOBBIE, KIEMMOBBIC, C HATSATOM,
npodunsHbie. KOHCTPYKIMS U pacueThl pa3beMHBIX COSAMHEHUN Ha MPOYHOCTbD.

«b1./1.b.20 OcHnosHble HOpMBL 83AUMO3AMEHAEMOCHIU 8 MAWMUHOCIMPOCHUUY
coomsemcmayowue komnemenyuu: OIIK-5, 13

OCHOBHBIE CBEJICHHS O B3aMO3aMEHIEMOCTH, CTAaHIAPTU3ALUHN U TEXHUYECKUX M3MepeHusx. Oomume
MOHATUS OCHOBHBIX HOPM B3aMMO3aMEHSEMOCTH: TOYHOCTb, MOTPEIIHOCTh M3TOTOBJIEHUS. Buibl norpem-
HocTeil 00paboTku. [IpHYMHBI MOSBIEHUS TOTPEITHOCTEH TI'€OMETPHUYECKUX MapaMeTpOB AJIEMEHTOB JeTa-
ne. Buapl B3aMM0O3aMEHAEMOCTH.

Enunas cucrema 10mycKoB U 10caoK. OCHOBHBIE MOHITHS U TEPMUHOJIOTHSL. Y CIIOBHBIE 0003HAUCHHUS
npeaeabHbIX OTKIIOHEeHU 1 mocaaok ['T[C Ha yeprexax.

BnusiHue oTkIIOHEHHI OPMBI M PACIIONOKEHUS TTOBEPXHOCTEW Ha KadecTBO wu3nenuil. OTKIOHEHUs
U gonyckd (GopMel moBepxHOCTe. OTKIOHEHHS U JIOMYCKH PACIONIOKEHUsI ToBepXHOCTel. Bunpl nomyckos
(dbopMBI, yCIOBHBIE 00O3HAYEHHS. BHIBI OIMYCKOB pacIioOXKEHUsI MMOBEPXHOCTEH, YCIOBHBIE 0003HAYCHUSI.
CymMapHbIe OTKJIOHEHHUS U TOMYCKH (DOPMBI M PACTIONOKEHUS IIOBEPXHOCTEM, MX BHUJIBI U YCIIOBHBIE 0003HaUe-
Husl. Hanecenue ycioBHBIX 3HAKOB JOIYCKOB ()OPMBI U PACTIONIOKEHHUS TIOBEPXHOCTEH Ha YEPTEKAX.

[ITepoxoBaToCTh U €€ BIMSHHE HA KAU€CTBO MOBEPXHOCTH. [lapameTphl 1y1s1 HOPMUPOBAHMS LIEPOXO-
BaTOCTH MMOBEPXHOCTU. BbIOOp MapamMeTpoB 1I€pOXOBAaTOCTH M UX YHUCIOBBIX 3HauUeHUH. O003HaYeHUsI IEepo-
XOBAaTOCTH IMOBEPXHOCTEM.

[ToHsiTE BOMHUCTOCTH MOBEPXHOCTHU. [lapaMeTpbl BOIHUCTOCTH U €€ KOHTPOJIb.

Coeaunenus mmnoHo4Hble. [locagky MIMOHOYHBIX COEIMHEHUN. Y CIIOBHBIE 0003HAYEHHS IIMOHOK U
HaHECeHHe pa3MepoB Ha yeprexax. CoenuHenus muunensle. [IpsmoOounble muuneBsle coeauHenus. [lo-
CaJIK MPsIMOOOYHBIX IITUIEBBIX COSAMHEHUN. DBOJIbBEHTHBIE IUIHLIEBbIE coenHenus. [locaaku 3BOIbBEHT-
HBIX [UIMIEBBIX COETUHEHUH. Y CII0BHbIE 0003HAUEHUS IIIJTULEBBIX COSUHEHUH.

B3anmo3ameHsieMoCcTh NOMIIUITHUKOB KaueHus. Kinaccudukanus u MapKupoBKa MOIIUITHUKOB Kaye-
Hus. Kiaccesl TouHOCTH NOAMIKMITHUKOB KaueHus. [locagky noammnHukoB kaueHus. BeiOop mnoseit 1onyckoB
Y TI0CAJOK MOJIINITHUKOBBIX KOJIEIL.

PasnoBumHOCTH pe3bOOBBIX coeanHEHUN W pe3b0. OCHOBHBIC MapaMeTphl MIIMHAPUYECKUX PEe3bO.
OO1u11e NpUHIMITBI 00eCTIeYeHUs B3aMMO3aMEHIEeMOCTH IIMIIMHIPUYECKHUX pe3b0. Jlomycku 1 mocaaku MeTpu-
yeckux pe3p0. O003HaueHHEe pe3b0OBBIX COEIMHEHUN Ha YyepTexax.

Jlomycku Ha yriioBbIe pa3Mephl. BUbl KOHUYECKHX COeTMHEHUN U OKCILTyaTallMOHHbIE TPeOOBaHUS K
HUM. B3auMocCBsI3b MEX]ly OTKJIOHEHUSMU T€OMETPUUYECKUX TapaMeTPOB KOHUUECKUX COSIMHEHUH. Jlomycku
Ha KOHYCBbl. MEeTObI U CPECTBA KOHTPOJII KOHUYECKUX COEINHEHUM.

Knaccudukanus 3y0uaTsix nepenad, 3KCIUIyaTallUOHHbIE U TOUYHOCTHbIE TpeboBaHus. Cuctema Jo-
MyCKOB JIJIs1 IMJIMHIPUYECKHX 3y0uaThIX nepenad. Konnueckue 3youarslie nepenadn. YepBsuHble epesayu.

OO6mue nmosnoxeHus. Pemenre pa3MepHbIX MeTeil METO0M TOJTHOM B3aUMO3aMeHsIeMOCTH. Perenue
pa3MepHBIX LIETIEd BEPOSITHOCTHBIM METOIOM. Pelienne pasmMepHbIX Leneil METoqoM perynupoBanus. [Ipun-
LUIIBl PELIEHUS] pa3MEPHBIX LeNel METOIaMU CEeJIEKTUBHON COOpKM M MPUTOHKU. PelieHne BEKTOPHBIX pas-
MEPHBIX LETIEH.

[THeBMaTHUeCKHe cpeAcTBa U3MEPEHUSI. DIEKTPOKOHTAKTHBIE CPECTBA U3MEpeHUs. IHTyKTUBHBIE U
€MKOCTHBIE CpEJCTBA U3MEpEeHUs. MexaHOTpOoHbl. POTORIEKTPUUECKHE U PaJMOAKTUBHBIE U3MEPUTEIbHBIC
cpenctBa. KoHTpobHBIE aBTOMATHI M KOOPJIMHATHO-U3MEpUTENbHbIE MalIuHBL. [ poBbie mpudopkI.

«b1./1.b.21 OcHnogvt mexampoHuKku u pooomomexHuKu)
coomeemcmayiouue komnemenyuu: OIK-9

OcHOBHBIE IOHATHUS U onpeAeneHus. TepMUHOIOTUs, ynorpeonseMas npyu U3y4eHUH JTUCIMITIHHBIL.
Hcropus pa3BuTHS MEXaTPOHUKHU.

MaremaTueckoe MOJEIUPOBAHUE MEXATPOHHBIX cHUCTeM. OCHOBBI TEH30PHOIO MCUYHUCIIECHUS.
Onucanue NpocTpaHCTBEHHO-BPEMEHHBIX LIETIEH.
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MexaTtpoHHble cucTeMbl. [IpuHIMIBI 00beTMHEHN MOTYJIEH B cucTeMy. MaTeMaTnyecKkoe onmrcaHue
CHCTEM.

Pa3zButne podoTorexuuku. [lepoie poOOTH. TeHACHIINN Pa3BUTHSI U TIEPCIICKTHBA.

Marematnueckoe omucaHue poOoToB. Bekropnas anreOpa. TeHzopHas anreOpa W TEH30pHOE
ucuucnenue. Pacuer koopauHar cxsara.

YcrpoiictBo  po6oToB. CHIIOBBIE 3JIEMEHTHI, AJIEMEHThl NIpHUBOJA (MEXaHMKA), 3JIEMEHTapHbIE
TPAaHCMHUCCUOHHBIC MCXaHU3MbI, MAHUITYJIAATOPBI, KOHCTPYKIIUU pO6OTOB.

Beibop u  pacueT  CHJIOBBIX  MeXaHHM3MOB.  [IHEeBMOIWIIMHApPBI,  TUApoanmnaparypa,
3JIEKTPOMEXAHUUECKUE CHIIOBBIE 3JIEMEHTHI.

[TprMeHeHre TPOMBIIIIEHHBIX pOOOTOB. PoOOTOTEXHMKA ISl aBTOMATUYECKUX JIMHUK.

«b1./1.b.24 Koncmpyupoeanue mexampoHHbIX MOOYael»
coomsemcmayowue komnemenyuu: OIIK-6, 11

KoHcTpykuuu MexaTpoHHbIX MoayJeid. OCHOBHBIE TepMUHBI U ompexaeneHus. Kmaccuduxarmms
MEXAaTPOHHBIX MOJYJEH. DNEKTPONPHUBOJHBIE MEXaTPOHHBIE MOAYJH. ['MAPONPUBOAHBIE MEXAaTPOHHBIC
MOZYJIH.

JABUrarejim MexaTpoOHHbIX MOAYJIei. DneKkTpoaBurarenu. [ 'uapasnudyeckue gpurarend. [IpuHuummns
pabotsl. JloctomHcTBa M HenoctaTku. Kiaccudukanusi.

OO0ume cBeeHHs] 0 BCeX THUNAX Iepenady, NIPUMeHsieMbIX B MeXaTPOHHBIX MOAYJIsIX. 3yOuarbie
neperayM, Iepefadyd ¢ THMOKOM CBs3bIO, IUIAHETApHBbIE IE€pelayd, YepBSUYHbIE IEepeJadyd, BOJIHOBbLIE
MeXaHU4ecKue, (PUKIHMOHHbIC, BUHT-TallKa, pbIYaXHbIE MEXaHU3Mbl, KylaukoBble. OOliue cBeAeHus,
KOHCTPYKTUBHBIE OCOOEHHOCTH, JOCTOMHCTBA, HEJOCTATKHU.

Peayxropsl Ha 6a3e 3y0uaThIX nepeaay. O01ue cBe1eHuUs, JOCTOMHCTBA U HEAOCTAaTKU. MaTepuaibl
3yOuareix mnepenad. OcCOOCHHOCTH KHHEMAaTHKH. YepBsduHble pemaykTophl. IlmanerapHbie pemyKTOPHI.
BosiHoBbIe 3y0uaThie niepeaaym.

JlioproBpIOUpaomue MexXaHU3Mbl. ABTOHOMHBIM MEXaHHW3M JUIsl BBIOOpKH JrOQTa B 3y04aToif
nepeaaye, uepBsiuHOW mnepenade. besmodToBblil miiaHeTapHbi MexaHu3M. BpiOopka MepTBOro xona B
BUHTOBBIX MpeoOpazoBaTessxX ABKeHHs. JII0(TOBRIONparOmNii MEXaHU3M C pa3pe3Hoil raifikoil. BapuaHnTsr
KOHCTPYKLUHUH JO(TOBBIOMPAIOIINX MEXaHU3MOB. MeXaHU3Mbl JUIsI BBIOOPDKM OCEBOM COCTaBJISAIOLICH
OOKOBOTO 3a30pa.

I'uaponpuBoa MexaTpoHHbIX MoayJaeil. Hacocel. Ilpunnunsl paGotsl. PaananbHO-TOPIIHEBOM.
AxcuanpHo-nopmHeBoil. [lmactunuateie. [llecrepennbie. Knmamansl u npoccenu. ['mapopacnpenenureny.
Jlpoccenupytolye pacnpenenuTeny. BcermoMmorartenbHble YCTpoicTBa THAPONPUBOJOB. TpyOOornpoBObIL.
Meroavka mpoeKTUPOBAHUS THIPOCUCTEM MEXATPOHHBIX MOAYJIEH.

Topmo3sHble ycTpoiicTBa MeXaTpPOHHBIX MoayJjed. HasHaueHue M pasHOBUIHOCTH YCTPOMCTB.
MexaHnuyeckrue TOpMO3HbIE YCTPONUCTBA. DJIEKTPOMArHUTHbIE TOPMO3HBIE YCTPOICTBA.

Hanpasasilomme B MexXaTpOHHbIX MoAyJsaX. Ha3zHaueHne M pa3HOBUIHOCTH HAINPaBIISIIOLIMX.
Hamnpasisromue ¢ TpeHneM ckoabxkeHns 1 kadenus. [lapukossie LM-Hanpasisromue. [apukocmnaliHoBbIE
Hanpassitomue. Pacuersl u MeToInKa BbIOOpA.

Nudopmanuonnbie ycTpoiicTBa MeXaTPOHHbIX MoayJel. Jlatuuku uHpopmanuu. Jlatumku
IIOJIOXKEHUS U IlepeMelieHus. JlaTuuku ckopocTu. Pene naBieHus ¥ MaHOMETphI. [JuHaMOMETPBI.

MeTtoauka nNpoeKTHPOBAHUSI MeXaTPOHHBIX MoayJiel. O01mue nonoxeHus. yHKINsS HUHCTPYKTOpa
MEXaTpOHHOro Monyis. CuHepreTudeckas HHTErpaluss B MEXaTPOHHBIX MOZAYJSAX.OCHOBBI METOIUKH
KOHCTPYMPOBAaHHsI MEXaTPOHHBIX MOAYJIEH

«b1./1.b.27 dnekmponnsie ycmpoiicmea MexampoHHslX U pOOOMOMEXHUYECKUX CUCHEeM»
coomseemcmayiowue komnemenyuu: OINK-11-12

Beenenne. Kparkas wucrtopuueckas cnpaBka. OCHOBHblE NOHATHA M omnpenencHus. I[Ipeamer
AJIEKTPOHHBIX YCTPOHCTB MEXaTPOHHBIX U POOOTOTEXHUUECKUX cucTeM. Llenu u 3agaun.

IHorynpoBOAHUKOBBIE YCTPOMCTBA B JJIEKTPOHHOM TexHHKe. [lapaMeTpsl M XapakTEpUCTUKH
MOJTYIIPOBOTHUKOBBIX MPUOOPOB; YCUIUTENbHbBIE KACKa/Ibl IEPEMEHHOTO0 U MOCTOSHHOTO TOKA; YaCTOTHBIE U
MePEXO0/IHbIE XapaKTEPUCTUKH; OOpaTHBIE CBA3HM B YCHIIUTEIBHBIX YCTPOUCTBAX; ONEPALlMOHHbBIE YCUIINTEIH;
aKTUBHBIE (WIBTPbI; KOMIIAPATOPhl; AHAJIOTOBBIE KJIIOYM; BTOPHUYHBIE MCTOYHHUKHM IMUTAHUSA; WCTOYHHUKH
STAJIOHHOI'O0 HANpPsDKEHWS W TOKA; CBOMCTBA M CPABHUTEJBHBIE XapAKTEPUCTHUKUA OCHOBHBIX MHTEIPAIBHBIX
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AJIEMEHTOB. MeTo/bl U CpeACTBa aBTOMATH3allUU CXEMOTEXHUYECKOTO MOJEIMPOBAHUS U MPOCKTUPOBAHUS
AJIEKTPOHHBIX CXEM; OCHOBBI KOHCTPYHPOBAHHS PAJAMODIECKTPOHHOHN ammapaTypbl BKIOYas pa3paboTKy
MeYaTHBIX IJIaT.

IIpeacraBiienne ycTpoiicTB HA 3Tanax CHHTE3a U aHAJIM3a. ['0CyJapCTBEHHBIE CTaHIaPThI: BUJIBI U
THUIIBI SJIEKTPOHHBIX CXEM, [TPaBUJIa BBIMOJIHEHUSI AIEKTPUUECKUX CXeM, OyKBEHHO-IU(POBBIE 0003HAUCHUS B
AIIEKTPUUYECKUX CXEMaX, YCIOBHBIE Tpaduueckie 0003HaueHUsI.

HudpoBbie ycTpoiicTBa 3JIeKTPOHHOI TeXHHMKH. OCHOBBI IU(PPOBONH M HMIYJIbCHONH TEXHHKHU;
UMIYJIbCHOE M HH(pOBOE TpeacTaBiIeHnE WHPOPMALUHU, CHCTEeMBbl cuncieHus. LludpoBbie moruueckue
AJIEMEHThl B HWHTETPAJIbHOM HCIOJIHEHUM; MOHITHE KOMOMHAIIMOHHBIX JIOTUYECKHUX YCTPOMCTB U HX
Pa3HOBUAHOCTH, PA3HOBUIHOCTH TPUITEPOB B UHTETPAJILHOM MCIIOJHEHUH; TOHATHE IIOCIIEA0BAaTENbHOCTHBIX
YCTPOMCTB U X Pa3HOBUJAHOCTH; YCTPONUCTBA COMPSIKEHUS C O0BEKTOM Il HU(POBBIX CUCTEM YIPABIICHUSI.
[Mudpoananoroseie (LIAIT) u ananoro-uudpossie (ALIT) npeoOpazoBarenu; npuHImnb! nocrpoenus LIAIl u
AIIII, ux ocHOBHBIE ITapaMEeTPhl U XapaKTEPUCTUKH; JJIEMEHTHI CXeMOTEXHUKHU UHTerpanbHbix LIAIT u ALIII.

«b1./1.b.29 Komnvromepnoe mooenuposanue npoyeccos 6 MautuHoCmpoeHuu»
coomsemcmaylowue Komnemenyuu (07131 66100pa ochosHvlx oucyuniun): OIIK-4, 14

Ha3nauenue n1uHaMUKU MHOTOTEJIBHBIX CUCTEM WUJIM MOJEINPOBAHUS JBIKEHUS. MoenupoBaHue
JBUKCHUSI B aHAJIM3€ U CUHTe3e MeXxaHn3MoB. COBMECTHOE HCITOJIb30BAHUE JUHAMHUKN MHOTOTEIbHBIX CH-
CTEM U METOJ1a KOHEUHBIX JIEMEHTOB. MoenupoBaHue IBUKEHUS U HaTypHbIe HcnibiTanus. HTerpanus
CAD-monenupoBaHusi, IMHAMUKA MHOTOTENIbHBIX CUCTEM U KOHEYHO-3JIEMEHTHOTO aHaIH3a.

[ToHsiTHE MHOTOTENBHON AMHAMUYECKON CUCTEMBI. Teoprst IMHAMUKXA MHOTOTEIBHOM cHUCTEMBI. Mexa-
HU3MBI KaK peain3alys MHOTOTENbHBIX CUCTeM. MeXaHU3Mbl ¢ H30BITOUHBIMU CBS3sIMU. KOHTAaKTHBIE CBOM-
CTBa TBEPBIX TEJI.

3Benbs (Tena). Hlapaupel. Harpysku. [pusoasl. latuuku. CucteMbl KOOpIUHAT.

OcHOBHBIE 3TaIbl MOJICIUPOBaHUS BHKEeHUS MexaHn3Ma B CAE-cucremax. ['pynnupoBka geranei
u coopounbix y3noB CAD-monenu. @opMupoBaHUE MIAPHUPOB. 3aJaHNE HAYaTIbHBIX YCIOBUA. Berancnenue
U aHaJlu3 pe3yJIbTaToOB.

Kunemarnyeckue 3agaun. J{unamudeckue 3anaun. [Ipyrue 3agaun: CUHTE3 WIH IPOSKTHPOBAHHE.

®dopmynupoBka npodiemsl. Ornpesesienne uaeanu3upoBaHHON Moienu. Pa3padoTka KOMITbIOTEPHOM
Monenu. PopMynupoBKa cucTeMbl ypaBHeHuil. Pemenne ypasuenuid. [locroOpaboTka pe3yabTaToB pelie-
Hus. OneHka 1 popMynHpoBKa BHIBOJIOB.

OO6ume cBefieHus 0 MeTozie KOHeuHbIX 31eMeHToB (MKD). [IpumeHenne aHaIUTHYECKUX METOJIOB U
MKD3. Kparkas ucropus MKD. O6nactu npumenenuss MKD. Anroputm ucnonszoBanuss MKO. OcHoBHbIE
3Tanbl KOHEYHO-3JIEMEHTHOTO aHaiin3a. OCHOBHBIE TUIIBI KOHEUYHBIX 3J1eMEeHTOB. JloctonnctBa MKD.

OcHoBHbIE TEOpETUYECKHE TONIOKEHUs. J[ByxMepHas 3a7ada Teopuu noist. @ynkiuu opmsl. Cre-
MIEHH CBOOOIBI.

O06o01eHHas nporeaypa aBTOMaTU3MPOBAHHOTO KOHEYHO-2JIEMEHTHOT'O aHalu3a. Martpuiia x«ecTKo-
cTu. JIuHelHas npyX1Ha KaKk KOHEUHbIN areMeHT. CuctemMa u3 AByX NnpyxuH. CucrteMa u3 MHOXKECTBA dJie-
MeHTOB. CtepkHeBOH (epMeHHBIN) sreMeHT. banounsblit aneMenT. [1macTuHYATHIN TPEYTrONIbHBINA SJIEMEHT.
OOBeMHBII TeTpa’ApHUECKUil SJEMEHT.

JuckperHas Mozens pemaeMoit 3agaun. ['enepaTtopbl KOHEUHO-JIIEMEHTHON CeTKU. TpraHrysanus
Henone. [ToBbienue kauectBa ceTku. [IpeobpazoBanue snemenToB. Jeranuszanus cetku. CriiaxuBaHue
ceTku. Jluckperusanus o BpeMeHH.

Pemenne ypaBHeHUWII paBHOBecHs B CTaTHYeCKOM aHanu3e. PemieHue 3amady Ha COOCTBEHHBIE
3HaueHus. Pemienue ypaBHEeHUI paBHOBECHS B IMHAMUYECKOM aHAIN3E

«b1./1.b.32 Opzanu3zauusn npou3e00cmea u MeHeOHCMEHN 8 MAWUHOCIPOCHUW))
coomseemcmayiowue komnemenyuu: OIIK-3, 8

BBenenne B okoHOMHMKY —mpeanpusatusa. IIpennmpusitue B pOCCHMCKOM — DKOHOMMKE.
MammHocTpouTeabHOE NMPOU3BOACTBO M ero 3HadeHue. IIpeamer kypca. Merononorus u3ydeHus Kypca.
3amaun M3y4eHUs AUCHUIUIMHBL Poib M MeCTO AMCIUIUIMHBI B OOLIEH cHcTeMe MOArOTOBKH OakajlaBpOB
JAHHOTO HampaBjieHus. B3auMocBs3b JUCHMIUIMHBL C JPYTMMH 5SKOHOMHYECKHMMH U TEXHHUYECKUMU
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mucuuiuinHamu.  [lonstue, wenmm w  3amaun npennpusatvs.  Knaccudukanus — npeanpusTuil.
MammHOCTPOUTENBHOE TPOU3BOJICTBO U €I0 3HAYCHHUE.

OcHOBHBIE 1 000POTHBIE CPEJCTBA MAIIMHOCTPOUTENbHOTO NpeanpusaTusd. [lonarue, cocras u CTpyk-
Typa OCHOBHBIX (OHIOB. Bubl o1ieHOK OCHOBHBIX (hOHI0B. MI3HOC M amopTH3aims OCHOBHBIX (oHoB. Ilo-
Ka3aTely U IyTH yJIy4IlIeHUs HCII0JIb30BaHMs OCHOBHBIX (poH10B. [loHsTHE, COCTAB U CTPYKTYpa 0OOPOTHBIX
cpeactB. HopmupoBanue 060poTHBIX cpencT. [lokazarenu u myTu yCKopeHus: 000paunBaeMOCTH 00OOPOTHBIX
CPEACTB.

Kanpsl, npou3BoAUTENBHOCTh TPYJa U OpraHu3anus omiarsl Tpyna. Hopmuposanue tpyna. Cocras,
CTPYKTypa M aHaJIU3 COCTOSHUSA KaapoB Ha npennpuatud. HopmupoBanue tpyna. [IponzBoauTenbHOCTb
TpyAa Kak Kpurepuil 35(()EeKTHBHOCTHM UCIONb30BaHUS TPYIOBBIX pecypcoB. Pacuer umncieHHOCTH
paOoTHHKOB. Opranu3zanys omiaThl TpyJa Ha MPEANPHUSITUN: IPUHIMIIBI U OCHOBHBIE 3JIEMEHTHI, Tapu(Has
crcTeMa OIUIaThl TPyJa, CIeNbHAs U MOBpEeMeHHas (pOpMbI OIUIaThl TpyAa, OecTapudHas crUcTeMa OIIaThl
TpyAa.

CebecToMMOCTh TMPOAYKIMU W TPHUObUTE TpeAnpusTus. OHUHAHCOBBIM pe3yabTaT IeSTEIbHOCTH
npeanpusatus. Yucras npuObUIb NPEANPHUSATHS M HaNpaBlIeHUs €€ pachpeneieHus. PeHTabenbHOCTb.
Knaccudukanus uznepsxex (3arpar) Ha MIPOU3BOACTBO U pean3aliiio MpoayKuuu npeanpustus. [lokazatenu
IaHa 1o cebecrouMocTd NpoayKuuu. CTOMMOCTHBIE IOKa3aTeld HPOM3BOJICTBEHHOH IpPOrpamMMBl.
MuHMMaBHBIN peaebHbI 00heM (TOUKa caMOOKyIaeMocTH). LleHooOpazoBaHue B yCIOBUSAX PHIHKA.

HNuBectuiuu. OCHOBHBIE INOHATUS MHBECTULIMOHHON NEATEIBbHOCTU NPEANPUATHSA: UHBECTHLIMH U
KalnuTaJabHbIC BIOKEHUS. 3HAaUEHUE MHBECTULIMHN as npennpustus. Vcrounuku nHBectunuii. Mertonuka
orpejiesieHus] a0COMOTHOM M OTHOCUTENbHOM 3KOHOMHYECKON 3(P(PEKTUBHOCTH KalUTAIbHBIX BIIOXKEHUH.
Metoanyeckre peKOMEHIANU M0 OLEHKE YPPEKTUBHOCTH MHBECTUIIMOHHBIX IMPOEKTOB U UX OTOOpY LIS
(buHaHCUPOBAHUS

«b1./1.B.1 Texnonozus 6b1cOKOnpou3800umebHOU 00paAdOmMKU Mamepuaioe)
coomeemcmaylowjue komnemenyuu: [IK*-4

DeMeHTHI Ipolecca pe3aHusi MeTaJuIoB.  Bupl 00paboTku MaTepualioB pesanueM. KiunemaTnka pezaHusi.
I'eomeTpus pexyieit yactu MHCTpyMeHTa. COOTHOIICHHE YIJIOB 3aTOYKU M PabOYMX YIJIOB MHCTPYMEHTA.
DJNeMEeHTHI pexXuMa pe3aHus U Cpe3aeMoro ciiosi. Buabl pesanust.

HuctpymeHTanbHble MaTepuansl. TpeboBaHUsS K HHCTPYMEHTAIbHBIM MaTepuaiaMm. MIHCTpyMeHTasb-
Hble cTanu. TBepisie criaBbl. Munepanokepamuka. CBEpXTBEP/IbIe UHCTPYMEHTAIbHBIE MaTepHaibl. AOpa-
3uBHBIE MaTepuanbl. O0JacTH MPUMEHEHHSI HHCTPYMEHTAIBHBIX MaTEPUAaJIOB.

Crpyxkoo0pa3oBaHH€e U KOHTAKTHBIE MPOIecchl. JledopManus u HanpsHKeHUs npu pe3anuu. [Iporecc
CTpYKK000OpazoBaHus. BUunbl cTpyskek u ycinoBus ee oOpasoBanus. KuHemaTrka CIMBHOTO CTPYX)KO0Opa3o-
BaHMs. 3aBUBaHUE M JAPOOJICHHE CTPYX KU. KOHTaKTHBIE MPOIIECCHl MPU CTPYKKOOOpa3zoBaHuu. TpeHnue Ha
KOHTaKTHBIX TUiomiaakax. HapoctrooOpa3oBanue. Ycanka ctpyxku. Jlepopmarus u Hakien marepuana je-
Tanu. B3auMoCBsI3b SIBIEHUN TIPHU CTPYKKOOOPA30BaHUH.

ConpoTuBienue, cuia, pabota U MOIIHOCTh pe3aHusi. CUITbl pe3aHus MpPU TOUEHUHU U UX U3MEPEHHE.
Brusiaue pa3nuusbix pakTopoB Ha CHIIbI pe3anus. PaboTa u MomHOCTh pe3anus. Bubpanuu B TeXHOIOTHYE-
CKHMX CTAaHOYHBIX CHCTEMaX.

TennoBsie mporiecchl pH pe3anuu. Mctounnku oOpa3oBaHus TEIUIOTHI M YpaBHEHHUE TETJIOBOTO Oa-
JaHca Mpu pe3anuu. TemmepaTypa pe3aHus U METOJIbI ee orpeneseHus. BiusHue pa3nuyHbix GakToOpoB HA
TeMriepatypy pe3anusa. OnTuManbHas TeMIepaTypa pe3anusl.

N3nammBaHue, CTOUKOCTh M MPOYHOCTh PEXYIIUX UHCTPYMEHTOB. HanpsikeHue B MHCTpyMEHTE.
Bupl pa3pyiienus HHCTpyMeHTa: XPYIKOe, TiacTuueckas aegopmanus, u3Hamuanue. [IpounocTs uH-
cTpyMeHTa. @u3nueckas npupoja u3Hoca HHCTpyMeHToB. Kpurepuu 3aryrmienus. CTOMKOCTh PeKYIINX UH-
CTPYMEHTOB U CBSI3b CTOMKOCTH C PEKMMaMH pe3aHusl. BiusHre reoMeTpuuecKnx mapaMmeTpoB HHCTPY-
MEHTa, CBOMCTB 00pabaThIBa€MOro MaTepuasa u Ipyrux (GakTopoB Ha JOMYCTUMYIO CKOPOCTH PE3aHusl.

dopMHupOBaHUE TEOMETPUU 00paOOTAaHHOW TOBEPXHOCTH U (PU3MKO-MEXAHMUECKUX CBONCTB IMOBEPX-
HOCTHOTO cjios aetanu. [lonsTue kauecTBa moBepxHocTel netaneit MamuH. [llepoxoBatocth 00paboTaHHOMA
MOBEPXHOCTU. MeXaHn3M BO3HUKHOBEHUS IIEPOXOBATOCTH MOBEPXHOCTH. DopMupoBaHne (HU3UKO-MEXaHU-
YECKUX CBOMCTB MOBEPXHOCTHOTO CJIOS METAlljIa MPU 00padOTKE pe3aHUeM.

Haznauenne reomeTpuu HHCTPYMEHTA U ONTUMAJIBHBIX PEXKHUMOB pe3aHUs IPH TOUEHUH, CBEPJICHHH,
¢bpesepoBanuu. OOpaboTka OTBEPCTHIl OCEBBHIMH MHCTpyMeHTamH. [lapameTpbl cCHOUpalbHBIX CBEpIL
OnemeHThl pe3anHus. CocTaBisIOUINE CUIIBI pe3aHus Npu cBepiaeHuH. M3Hoc u croiikocth cBepi. Cxembl
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pe3anus npu ppesepoBanun. ['eomerpruueckue napaMeTpsl 3yobeB dpe3. DnaeMeHTsl pezanust. CHiIbl pe3anus,
paboTa U MOIIHOCTh NpH (pe3epoBaHuu. M3HOC U CTOWKOCTD ¢pe3. OnrumanbHas TEOMETPHS PEXKYIIUX
MHCTPYMEHTOB. Kpurepun onTHManbHOCTH PEXKHUMOB pe3aHus. MeTouKa pacyera ONTUMAIbHOTO PEeXUMa
pe3aHus pU TOYCHUH, CBEPIICHUH, (hpe3epOBaHUN.

«b1./1.B.2 Tpancnopmno-nakonumenvbHble CUCHEMbL U RPOMBIULTIEHHbIE POOOMbL)
coomeemcmayrowue komnemenyuu: [1K*-1

Beenenne. Kpartkas wucropuueckas crnpaBka. OcCHOBHbIE NOHATUS M omnpezneneHus Ilpenmer
TPaHCIIOPTHO-HAKOMMUTEIbHBIX CUCTEM U IIPOMBILUIEHHBIX po00TOB. Llenu u 3agauu.

TpancnopTHble cucrembl. O0mue CBeJEHUsS O TPAaHCHIOPTHBIX cucreMax. CoCcTOsHUE U pa3BUTHE
TpaHCcnopTHBIX cucTeM. Knaccupukanums. OOractu mpUMEHEHHMS TPAHCIOPTHBIX cucTeM. JIeHTouHbIe,
LIENIHbIE, IUIACTUHYATHIC, POJUKOBBIC, KOBLIOBBIC, IOJBECHBIC, KA4aIOIIHUECS, MHEPLUOHHBIC, BUHTOBBHIE
KoHBeiepsl. [ paBuTaunonnsiii tpancnopt. Criycku. Konerpykiun. TpeGoBaHus K TpaHCIOPTHBIM CHCTEMaM.
VYcnosus npumeHeHus. XapakTepUCTHKA I'py30B. TSroBble 2J€MEHTHI TPAHCIOPTHBIX cucTeM. [IpuBonHBIE
anemeHnTsl. HatsxkHble yerponcTea. Harpysku. Pacyer.

HakonurteabHble cHCTeMbl H 3arpy304HO-pa3rpy3ouyHble ycrpoiictBa. OOmme cBeleHHS O
HAKOMUTENBHBIX cucreMax. CoCTOsHHME W pa3BUTHE HAKONUTENbHBIX cucteM. Kmaccuduxamms. OGmactu
IIPUMEHEHMS HAKOITUTENbHBIX ccTeM. CBeZleHHs 0 KOHCTPYKIMH. TpeGoBaHMs K HAKOIUTEIbHBIM CUCTEMAM.
VYcnoBus mnpuMeHeHUs. XapaKTepUCTHKA TIPy30B. ODJIEMEHTbl KOHCTPYKLMH HAKONUTEIbHBIX CHCTEM.
bynkepsl. Marazunsl. JIotku. ITuratenu. Orcexatenu. Opuentupyromue ycrpoiicta. Kpansi-mradenepsi.

IIpombinieHHble podoThl. OO0mme cBeneHus o0 npombinuieHHBIX pobotax (IIP). CoctosiHue u
pa3BuTHE poboToTexHnuyeckux cucteM. Knaccugukanus. O6nactu npumenenus [1P. Ocobennoctu u 3agaun
kunematuku [1P. Konctpykuuun. TpeGoBaHus K TPOMBIIIICHHBIM pOOOTaM. Y clIOBHs IpUMeHEeHUs. TunoBble
KOMIIOHOBKH IPOMBIIUIEHHBIX poO0TOB. Pacuer u npuHLIUIBI KOHCTPYUPOBAHUS OT/AEIbHBIX 1eMeHTOB [1P.
[TpuBoakl. CucteMbl ynpaBiieHus. 3aXBaTHbIE yCTPONCTBA.

«b1./1.B.3 Pexccywquii uncmpymenm 6 agmomamu3upo8anHom npou3600Ccmee)
coomseemcmayowjue komnemenyuu: IHK*-5

Onpenenenue, Ha3HAYCHUE U KJIACCU(PUKALIMS PEXKYIIETO HHCTPYMEHTA.

Pesupl, TvIBI, Ha3HAUEHUE, 00J1aCTh NpUMEHEHUs. KOHCTPYKTUBHBIE U T€OMETPUUECKUE TAPAMETPHI.
DopMBI 3aTOYKH.

®dacoHHbIE pe3libl, TUIIBI, HA3HAYeHHE, 001acTh MPUMEHEHN. KOHCTPYKTUBHBIE U TEOMETPUUYECKUE
apaMeTpsl

[TpoTsKKHM U NPOIINBKH, TUIIbI, HA3HaUeHHE, 007acTh MpuMeHeHus. CxeMbl pe3anns. KoHCTpyKTHB-
HBIE U TEOMETPUUYECKUE TTAPAMETPBI.

®pe3bl, TUIBI, HA3HAUEHUE, 00J1aCTh NpUMeHeHUsl. KOHCTpYKTUBHBIE M T€OMETPUUECKHE MTapaMeTphl,
npo¢uib 3yoseB. Habops! dpes.

Csep:a, Tunsl, 001acTh NpuMeHeHUs. KOHCTpyKTUBHBIE U TeOMETpUYECKUE TapaMeTpbl. MeToabl
3aTOYKH CBEPII.

3eHKepbl, TUIIbI, 00J1aCTh NpuMeHeHHs. KOHCTPYKTHBHBIE M T€OMETPUUECKUE MTapaMETPhI.

Pa3Beprku, TuIBl, Ha3HAUeHNE. KOHCTPYKTUBHBIE U TEOMETPUUECKHUE ITAPAMETPHI.

KoMOuHMpoBaHHBIN UHCTPYMEHT 11 00pabOTKU OTBEPCTUH, TUIIbI, 00JIACTh MPUMEHEHUSI.

Pe3p0oHape3Hoi HHCTPYMEHT, TUIIBI, Ha3HaYeHHe. CxeMbl pe3aHus. KoHCTpyKTUBHbIE U T€OMETPHU-
YeCcKHUEe MapaMeTphl.

WHCTpyMEHT U1 BbIJIABIMBAHUS M HAKAaThIBAHUS pe3bObl, TUIIBI, Ha3HaYeHHEe. KOHCTpYKTHBHBIE U
reoMeTpUYecKre napaMeTphl.

WNHcTpyMeHT Ui 00paboTKH 3yObeB IMJIMHAPHUECKUX KOJIEeC, TUIIbI, Ha3HaYyeHne. OCHOBHbIE ITPHH-
1umbl paboTel. KOHCTPYKTUBHBIE U TEOMETPUUECKUE TAPAMETPHI.

WHcTpyMeHT /U1 00paboTKH 3yObeB KOHUYECKHX KOJIEC, THIIbI, Ha3HaueHue. OCHOBHBIE IPUHIUITHI
paboThl. KOHCTpYKTHUBHBIE U TEOMETPUYECKUE TTapaMeTpBhI.

WucTpymeHT Ju1st 00paboTKH 3yObeB YEPBSUHBIX KOJIEC, TUIBI, Ha3HaueHHne. OCHOBHbIE TPUHLIUIIBI
paboTsl. ['eomeTpudeckue mapameTpsl.

Pacuer KOHCTPYKTHBHBIX U T€OMETPUUYECKHX ITapaMEeTPOB KOMOMHUPOBAHHBIX IIIJIHIIEBBIX MPOTKEK.
[IpoekTupoBaHre KOHCTPYKIIHH.
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Pacyer KOHCTPYKTUBHBIX U T€OMETPUUYECKUX ITapaMeTPOB 3yO0Ope3HbIX uepBsuHbIX (pes. [IpoekTu-
pOBaHUE KOHCTPYKIUU.

Pacyer KOHCTPYKTHUBHBIX U TEOMETPUUYECKUX ITAPAMETPOB KPYIIIbIX (hacOHHBIX pe3oB. [IpoexTupo-
BaHHME KOHCTPYKIIUH.

Pacyer KOHCTPYKTHUBHBIX U TEOMETPUUYECKUX ITApaMETPOB CIMPAIbHBIX cBepi. [IpoekTupoBanue
KOHCTPYKIIUH.

Pacyer KOHCTPYKTHBHBIX M TI'E€OMETPHUYECKHX MapaMeTpOB  pe3bOOHAPE3HBIX  METYHKOB.
[IpoexTupoBaHue KOHCTPYKIIUH.

«b1./1.B.4 Ilpoekmuposanue cmanKog ¢ YUC108bIM NPOZPAMMHBIM YRPAGICHUEM)
coomeemcmayrowue komnemenyuu: [1K*-2

TexHUKO-?KOHOMHUYECKUE MO0Ka3aTesd, KpUTepHUH paboToCnocoOHOCTH M MX pacyeT. KommoHoBKa
CTaHKOB, CBSI3b KOMIIOHOBKHM C TEXHMKO-DKOHOMHYECKUMU IOKA3aTEIsIMUA, CTPYKTYPHBIA aHAJIU3 U CUHTE3
KOMITOHOBOK.

[TpuBon rnaBHoro naBwkeHus. Mcxonnele naHHble. IIpuBOJ €O CTyNEHYaTHIM PEryIMPOBAHUEM.
MHoXHUTeNbHbIE CTPYKTYpPbI. JlMana3oHsl pabo4yMx CKOPOCTEH M 10jad, pacyeTHble HArpy3KU B CTAaHKax.
[IpoexTHpoBaHnue npHUBOAA TJABHOrO JBMKEHUS. (OCOOEHHOCTH TNPUMEHEHUS MHOTOCKOPOCTHBIX
anekrtpoasurareneid. CrokeHHble CTPYKTypbl. CTPYKTypel €O CBsi3aHHbIMM Kojecamu. [IpuBonbl c
OeccTyneHuaThIM perynupoBanueM. [IpoekTrpoBaHre MPUBO/IA TITABHOTO JBUKCHUSI.

ITpuBOI O1a4 CTAHKOB. OcHoBHble npoekTHble Kpurepuu. CTpykTypa npuBOJa IOAAY.
OcHOBHbIE 3aBUCUMOCTH JUIsl pacueTa npuBoja. BeiOop Tuma nsuratens U TAroBoro ycrpoiicraa. Ilepenaua
BHUHT-TalKa KaueHHUs, KOHCTPYKLUS, PErYIMPOBKa, pacyeT repenay.

Inmuanensabie  y3uas1 /LIY/. OcHoBHble xapakrepuctuku. Koncrpykummu HIY. Marepuansl.
IIpumenenne HoBbIX Marepuanos B IIIY. OcHoBHble Tunbl onop, npuMmeHsemelx B IIIY. CpaBHurensHas
xapakrepucTtika. Onopsl kayeHusl. OCHOBHBIE CXEMbl YCTaHOBKU. OCHOBHBIE THIIBI ONOP, PUMEHIEMBIX B
Y. CpauurenpHas xapakrepucTuka. Omnopbl kKadeHus. OCHOBHBIE CXEMbl YCTaHOBKHM. MHeHepHbIe
ouenku touHoctu LIY. IlogatimBocts LY Ha onopax kadyeHus. PacyeTsl MINMHAEIBHBIX Y3J10B CTAHKOB.
Pacyer craTMueckMX XapaKTEpUCTUK IINMHHIENBHBIX y3510B. OmnpeneneHue ONTUMaIbHOIO MEXKOINOPHOTO
paccrosinus. Onopsel )KUJIKOCTHOTO TpeHus. I'mapoctatuueckue U ruipoiuHaMudeckue onopbl. OCHOBHbBIE
noHatus. TpeGoBaHUs, NMpenbsBIseMble K JaHHbIM TUraM omnop. KoHcTpykTuBHOE ucnonHeHue. Pacuer
rupocraTuiyeckux onop. CucremMa nuTaHusl Hacoc-kapMad. J[poccenbHas cucTeMa NUTaHusl.

Hanpasnsronue Metamnopexymux crankoB. Kinaccudukanus. TpeGoBanus, IpeabsBiIsieMble K HUM.
KoHcrpyknmn — Hampasisirommx.  Hampansrompe  cMemaHHOro TpeHus. Pacuer Ha  9KECTKOCTB.
Hanpasisromue xunkoctHoro tpenus. Pacuer Ha sxectkocts. Hanpasmisroniue xaueHns. KoHCTpykTHBHOE
ucnosHeHue. CrnocoObl co3AaHMsI MPEABAPUTEIBHOIO HATATa. 3aIlIUTHBIE YCTPONCTBA AJI HAIPaBIISIFOIINX.
Pacyer naBneHuii u ynpyrux nepeMelieHuil B HalpaBJIsIFOLIMX.

OcHoBHbIE TpeOOBaHUs, IPEIBABIIIEMbIC K HECYIIIEH cucTeMe cTaHka. PacueT Ha »kecTKocTh. ba3oBwie
neranu ctanka. Ctanusbsl. KopoOuarbie kKoHCTpYKIMU. OCHOBHBIE MOHATHA. PacueTr cTaHMH Ha KECTKOCTb.
Pacuet kopoOOK Ha KECTKOCTb.

«b1./1.B.6 Texnonozuueckas ocnacmka agmomamu3upo8anHozo nPou3600Cmea
coomseemcmaytowue komnemenyuu: I1K*-6

Tepmunonorus, ynorpebdisemas Ipu U3y4eHUN TUCHMITIMHGL. McTopus pa3BUTHS TEXHOJIOTHYECKOM
OCHACTKH.

Knaccugukarus ocHacTKH 1o cTeneHu crenuanu3anuy. [logpasnenenue Ha3HaueHUIO.

Kopnychsle neranu, OopHbIE JIEMEHTHI, YCTAHOBOYHBIE 3JIEMEHTBI, JIEMEHTapHBIC 3aKUMHBIE MEXa-
HU3MBI, CUJIOBBIC DJIEMEHTHI.

Pacyer TOYHOCTH yCTaHOBKH 3arOTOBOK B IIPHUCIIOCOOJICHUSX: B IPU3ME, Ha ONpaBKe, Ha TUIOCKOCTH.
TunoBble yCTaAHOBOYHBIE CXEMBI. PacueT 3J1eMEHTapHBIX 3aKUMHBIX YCTPONCTB. CXEMBI KOHTPOJIS

[TpucniocoOnenust sl HarpaBiIeHUsI HHCTpyMeHTa. OMOpPHBIE 3JIEMEHTHI.

DneMEHTapHBIE 3A)KUMHBIE MEXaHU3MBI.

YTOYHEHHBIA PACUET FJEMEHTAPHBIX 3aKUMHBIX MEXaHU3MOB. Pacuér anekTpoMexaHM4eCKUX, ITHEB-
MAaTUYECKUX, TUAPABINYECKUX CUIOBBIX Y3JIOB TEXHOJIOIMYECKOW OCHACTKH.

L{eHTpBI, TaTPOHBI, YHUBEPCAIbHBIE JCIIUTEIbHBIE TOJIOBKH, OIIPABKH, TUCKH.
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[TpucnocoGaeHus 1y1si aBTOMATHYECKUX JIMHUMN.

«b1./1.B.7 Ilpocpammuposanue o00padomKu Ha CHMAHKAX C YUCT08bIM NPOZPAMMHBHIM
ynpaenenuem»
coomeemcmayrowue komnemenyuu: [1K*-3

bazoBble BOnpockl co3anus ynpapisomux nporpaMM. OCHOBHbIE TEPMUHBI U ONIPEIEIEHUs. DTallbl
CO3JIaHMsI YIPABIISAIOMIMX IPOTPaMM U METOJbI UX pa3paboTku. TexHnomoruueckas JoKkyMeHTanus. CUCTEMBI
koopauHat. IIpaBuia pacyera 37€MEHTOB KOHTYpa AETAIN M JIEMEHTOB TPACKTOPUM ABMIKEHHS PEKYLIETO
uHcTpyMeHTa. CTpyKkTypa u hopMaT ynpasistomeil mporpaMMel. [loaroToBuTenbsHbIe U BCIIOMOTaTeIbHBIC
GbyHKLIMU. 3anKch yIPaBIAOLIeH TPOrpaMMBl.

TexHomnorust HacTpoiiku o0opynoBaHusi Ha 00paboTKy neraineit. MnTepdeiic yueOHOro KoMILIeKca.
Onucanue paboyero mnpoiecca o pa3padoTKe U BHEAPEHUIO yIpaBiIAoLMX nporpamm. Hactpoiika cTaHka,
MHCTPYMEHTA M YCTaHOBOYHBIX JaHHBIX HA 00paboTKy neranu. OCOOEHHOCTH PyYHOTO M aBTOMAaTHYECKOTO
pEXKUMOB 00pabOTKH.

[TporpaMmMupoBaHe CBEPIMUIBHO-(PPE3EPHO-PACTOUHBIX Onepanuid. PacueT 31eMeHTOB KOHTypa Jie-
Tald U 3JIEMEHTOB TPAaeKTOPUM MHCTpyMeHTa. [IpMHLHMIIBI BBIOOpAa M ONMUCAHUS PEXYIIUX MHCTPYMEHTOB.
Crparerun pa3nuyHbIX BHIOB 00paboTku. [IporpammupoBanne o06pabOTKH AeTanell Ha CBEPIMIbHBIX CTaH-
kax ¢ UITY. [IporpamMmmupoBanue o6padoTku Ha PppesepHbix ctankax ¢ UITY. IlporpammupoBanue o0paboTku
JieTaJlel Ha MHOromeeBbIx crankax ¢ UIIY.

[TporpamMupoBanue TOKapHbIX onepanuil. [locienoBaTensHOCTh IPOrpaMMUPOBAHUS IEPEXOA0B IIPU
ToKapHOl 00pabotke. [IporpammupoBanue nepemenieHnii pabounx opraHoB. OCOOEHHOCTH pacyeTa HJIeMEH-
TOB KOHTYpa JIeTajIH U 3JIEMEHTOB TPACKTOPUU UHCTpYMEHTA. [[puHIMIIBI BBIOOpA M ONIMCAHUS PEXYIIUX UH-
ctpyMeHTOB. CTpaTeruu pa3InuHbIX BUAOB 00padoTku. [IporpammupoBanne oOpabOTKH aeTaneil Ha ToKap-
HbIX cTaHkax ¢ YIIY.

[TporpamMmmupoBanue oOpabOTKHU C UCIIOJIb30BAaHUEM LIUKJIOB, ITOANIPOTPaMM U MapameTpuyeckoe. Bol-
30B LIMKJIOB U nognporpaMM. L{ukisl ¢ppe3epoBanusi, cBepiieHHs, Hape3aHus pe3bObl U pacTauyuBaHMUA.

[TonroroBka nmporpaMm ¢ ucrnoiaszoBanueM CAM-cucrem.

«b1./1.B.8 Ocroebt HayuHbIX UCC1€006AHULL 8 MEXAMPOHHBIX CUCHIEMAX)
coomseemcmayowue komnemenyuu: IHK*-7

OpraHu3annoHHas CTpykTypa Hayku. CyObeKTbl HayyHON M HayYHO-TEXHUYECKOH e TeTbHOCTH.
[TonroroBka HayuHbIX KaapoB. HayuHo-uccnenoBatenbckas paboTta B By3ax.

[Tonstue Hayku. Knaccupukanus nayk. Hayunoe uccnenoBanue. Kinaccudukaiys HaygyHO-HUCCIE10-
BaTeIbCKUX padboT. OCHOBHBIE ATalbl HAYYHOT'O UCCIIEIOBAHUS.

Merton u merononorus. Knaccudukanus MeTo10B HayuHOro no3Hanus. Hayunsle MeTo1b1 SMIUpu-
4ecKoro uccienoBanus. Haydnble METObI TEOPETHUECKOT0 UcciieoBaHus. OO0IIeIornueckre MeTo1bl 1
IIPUEMBI TIO3HAHHUS.

[Touck HayyHO-TeXHHUYEeCKOH nH(popmanuu. BeiOop Tembl HayuyHOro HcciaenoBanus. O1eHka Tex-
HUKO-3KOHOMHUYECKOH 3((EKTUBHOCTH TEMbl HAYYHOTO MCCIIE0BaHUA. AHANIN3 HH(pOpMaMK U GOpMyIIu-
poBaHMe€ 3a/1a4 Hay4HOT 0 ucciiefoBanus. [InannpoBaHue HaydHO-MCCIEA0BATEIbCKOM pabOTHI.

3aa4u U METOJIbl TEOPETUYECKOTO HccieloBaHus. Mcronbp3oBaHe MaTeMaTHYECKUX METOJOB B HC-
CIIEJOBaHMSIX. AHAIUTUYECKHE METO/Ibl. BEpOsSTHOCTHO-CTaTUCTUUECKIE METO/IBI.

[Tono6ue u MozenMpoBaHKe B HAYYHbIX HcceqoBaHUAX. Buabl Mogeneil. Opranusanus 1 o0padboTka
PE3YJIBTATOB SKCIIEPUMEHTA B KpUTEPHATbHOH (opme. Dusnueckoe mojodue 1 MoAeIpoBanne. AHAIOTOBOE
nojobue 1 MojiepoBaHre. MatemaTuyeckoe U(ppoBoe MoJ001e U MOJETUPOBAHHE.

Knaccudukanus, TUIBI ¥ 3a1a4u 3KciepuMeHTa. MeTposioruieckoe ooecredeHne 3KCIepUMeHTalb-
HBIX HccleoBaHui. PanmonanbHoOe IaHupOBaHKe YKciepuMenTa. JlJabopaTopHble SKCIiepUMEHTalIbHbIE
UCCIIEIOBaHMs. DKCIEPUMEHTaIbHO-ITPOU3BOICTBEHHBIE UCCIIEOBAHNS. BHIUMCIUTENbHBIN 3KCTIEPUMEHT.

Mertoas! rpaduyeckoit 00pabOTKH pe3yabTaToB dKCIepUMeHTa. MeToab!l 1o100pa SMIMPUIECKUX
dbopmyn. Perpeccuonnsiit ananmms. [lonsitie o koppensurnonHoM aHanu3e. OrieHka aiekBaTHOCTH TEOPETH-
YECKUX PEILCHU.

«b1./1.B.9 Husrcenepuslit ananus ¢ MexampoHHvlX CUCHEMAX)
coomeemcmayiouue komnemenyuu: [1K*-9
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Poimn HWHXKXCHCPHOI'O aHAJIM3a B MPOLCCCC MMPOCKTUPOBAHUSA MCXATPOHHOT'O TEXHOJIOTUYCCKOT'O O60pyZ[OBaHI/I}I

[ToHsATHE MHXKXEHEPHOTO aHanu3a. BUAbl MHKEHEPHOro aHain3a. MeToabl MHKEHEPHOrO aHAJIN3a.
Knaccudukanus cucrem mHx)eHepHOro aHanusa.Ha3zHaueHue aBTOMAaTU3WPOBAHHBIX CHUCTEM HWHXKEHEPHOTO
ananmm3a (CAE-cucrem). @ynknuonanbueie Bo3mMoxHocTn CAE-cucrem. Matemarnueckoe obecneueHue
coBpemeHHBIX CAE-cuctem. CUCTEMBI MHXKEHEPHOTO aHAIM3a JJIsI MEXaHUYECKHX MPpUiIoKeHu. BeeaeHue B
METOJi KOHEUHBIX 3j1eMeHTOB. DOpMYIUPOBKAa METO/Ia KOHEYHBIX AJIEMEHTOB. MoaenupoBaHUE KOHEYHBIX
3J1eMEHTOB. TuIbl KOHEYHBIX 2JIeMeHTOB.Co3/1anue y3i10B. [locTpoenue 3nemMeHToB. MeToa TOmoJI0ru4ecKoro
pa3buenus. Metos reoMeTprudeckoro pazouenus. Pemerounsie MeTonbl. MeToa 0TOOpaKaeMbIX JIIEMEHTOB
(TpancuHUTHOE M M30MapaMeTpuueckoe oTobpaxenue). [IpeodpazoBanue snemMeHTOB. JleTanu3aius CeTKH.
CriaxxuBanue cetku. [loaroroBka reomeTpudeckoi Moxenu u GpopmupoBanue cetku. OnpeeieHue MOIeIH
Marepuaia. HanoxxeHue rpaHudHbix yciaoBuil. MHuImanu3anus npouenypsl peuenus. [IpocMotp u oreHka
pe3ysbTaToB. METOMKN MOJACIUPOBAHUS MEXAHMUYECKUX KOMIIOHEHTOB MEXATPOHHBIX CHUCTEM B CHUCTEMax
WHXKEHEPHOTO aHaln3a. BUabl KOHEYHO-3JIEMEHTHBIX MOJICNICH, MX MPEUMYILECTBA U HENOCTATKU. MEeTOIUKHN
aHaJIM3a CTATMYECKUX U JIMHAMHUYECKUX XapaKTEPUCTHK TEXHOJOTMYECKUX 00opynoBaHus. MeTonauku
aHaJIM3a TEIJIOBBIX XapaKTEPUCTUK TEXHOJOTUUECKOTO0 000PYI0BaHHMS.

«b1./1.B.10 Ixcnepumenmanvhsle UCcA€006AHUA 8 MEXAMPOHHBIX CUCHEMAX)
coomeemcmayiouwue komnemenyuu: [1K*-8

OKCHEepUMEHT Kak IpeaMer uccienoBaHus. [lonsatue skcnepumenTta. MHxeHepHBIN AKCIEPUMEHT.
Knaccudukanus BunoB skcrepuMeHTa. OCHOBHbIE TEPMHHBI M ONpPENENEHUS TEOPHUM SKCIIEPUMEHTA.
[Ipupoa s3KCIEpUMEHTAIBHBIX TOTPEUIHOCTEW U HEONIPEAEIEHHOCTEW. POib morpemyocTeit n3MepeHus npu
IIPOBEJICHUU DOKCIIEPUMEHTOB. Buasl mnorpemHocredl u3MmepeHus. (Cucremarnyeckas M CilydaiiHas
norpemtHocTh. [Iprupona cirydaiiHbIX NOTPEMIHOCTEN M HeolpeaeaeHHocTel. [IpuMenenne mareMaTndecKou
CTATUCTUKHM IPU aHAIU3€ PEe3yJbTaTOB M3MEPEHUH. 3ajayd, pellacMble C IOMOIIbK MaTeMaTH4eCKON
cratucTuku. OCHOBHBIC TIOHATHS U KJIACCH(PHUKAINS BEIOOPOK. 3aKOHBI paCIPEACTICHHS CITyYaifHBIX BETMUMH.
[TapameTpsl pacmpeneneHuss W CTaTUCTUYECKME XapaKTepUCTUKU. MeToasl 00pabOTKM  OIBITHBIX
pacnpenenenuii. [Tousitue o cratucTuyeckux runore3ax. Ctatucruyeckue runote3bl. HecMenieHHbIe OIIEHKY.
[locTpoeHHne NOBEPUTENBHBIX HMHTEPBAJIOB. AHalIM3 CTaTUCTUYECKHUX CBA3ed. KoppersiuuoHHBIM aHamu3
JNaHHbIX. TunoBas MeTOIMKAa IPOBEIACHUS KOPPEIALMOHHOrO aHann3a. KoppelsauuoHHBIM aHamM3 C
ucrnonp3oBaHueM OpicTporo mpeoOpazoBanus @Dypse (bIID). Yucnennoe auddepeHurpoBanue u
MHTErpupoOBaHue. YiydlieHue anmnpokcuMmanuu. JuddepenunupoBanue co criaxuaHueM. YacTHbie
Npou3BO/IHBIE. UYHCIIEHHOE HMHTErpUpOBaHME: WHTEPHOJSIMOHHBIE KBaApaTyphl, KBaJIpaTypHas ¢opmyna
lNaycca. MeToapl annmpoOKCUMAallUK IKCIEPUMEHTANbHBIX JaHHBIX. CpeaHEeKBaApaTUYHOE M PaBHOMEPHOE
npubnmxenue. Pa3noxeHnue B cTeneHHbIE psijibl. PerpeccCMOHHBIN aHalM3 — METOA BhIpaBHHMBaHUSA. MeToq
HauMEHBIINX KBaapaToB. Lludposas ¢puiabTpanus s3KkCepUMeHTaIbHBIX PE3yJIbTaTOB.

3.2 Tlopsiiok mnpoBedeHHS] TOCYAAPCTBEHHOr0 »JK3aMeHAa M MeTOJAHYecKHe MaTepHalbl,
onpeessiomye Mpoueaypy OUeHUBAHUS Pe3yJLTATOB OCBOEHHs 00pa30BaTe/IbHOW MPOrpaMMbl Ha
3TOM JTafe rocyAapcTBeHHBIX UCTIBITAHUMT

[Topsiiok nmpoBeeHUsI TOCYAapPCTBEHHOM UTOTOBOW aTTECTAIlMU COTIIACYETCs ¢ ASHCTBYIOMUMU (ejie-
paJbHBIMHU 3aKOHAaMU, IpHUKa3aMu MuHucTepcTBa oOpa3oBanus n Hayku Ne 636 ot 29.06.2015 roga u Ne 112
ot 13.02.2014, a Taxxe ycraBoM yHuBepcuTeTa. [lopsiok npoBeneHus rocyapcTBEHHOM UTOTOBO aTTecTa-
LMK JTIOBOJUTCS JI0 CBEJEHUS 00ydaromuxcs Becex popm oOyueHus He o3/IHee, YeM 3a MOJToa 10 €€ Havaa.

Obyuaromiuecs 06ecredrnBarTCs IPOrpaMMaMy rocy1apcTBEHHON HTOTOBOM aTTeCTalluH, /Ui HUX CO-
3/1a10TCs HEOOXOJUMBIE YCIOBUS OJATOTOBKH, IPOBOJATCS KOHCYIbTAIINH.

K rocynapcTBeHHON UTOroBOW aTTeCTAllMM JOMYyCKaeTcss 00yJyaroluics, He UMEIOIINN aKajgeMude-
CKO 33/I0J5KEHHOCTH U B TMOJHOM 00BbeME BBIMOJHUBIIUIN Y4eOHBIN MJIaH WM MHAWBUIYAJIbHBIN yueOHBIN
IUTaH TI0 COOTBETCTBYIOLIEH 00pa30BaTeIbHOM porpaMMe BhICIIero 00pa3oBaHusl.

Crnucku o0yyaronixcs, JOMyIIeHHbIX K TOCYy1apCTBEHHONM UTOTOBOM aTTecTallui, yTBEPKIal0TCs pac-
MOPSKEHUEM AUPEKTOPAa AIPOKOCMUYECKOTO MHCTUTYTA U MIPEJCTABIISIIOTCSA B TOCYIapCTBEHHYIO dK3aMEHa-
LUOHHYIO0 KOMUCCHIO TUPEKTOPOM A3POKOCMHUYECKOTO UHCTUTYTA.

He nosgnee uwem 3a 30 kaneHmapHbIX JAHEH A0 AHS NPOBEAECHUS IEPBOrO TIOCYAAPCTBEHHOTO
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aTTECTAllMOHHOT'O UCIIBITAHUS PACTIOPSHDKEHHUEM [0 YHUBEPCUTETY YTBEPKIAeTCs paclucaHue rocy1apcTBEH-
HBIX aTTECTALMOHHBIX UCIBITAaHUH (J1ajee — pacluCaHUE), B KOTOPOM YKa3bIBAIOTCS JaThl, BPEMsI U MECTO
MIPOBEJICHUS TOCYJAPCTBEHHBIX aTTECTALIMOHHBIX HCTIBITAHUNA U IPEIPK3aMEHAlMOHHBIX KOHCYIbTalui. Pac-
MUCAHKE TOBOAMTCS 10 CBEJEHHs 00y4aroIIerocs, WiCHOB rOCy/1apCTBEHHBIX YK3aMEHAIIMOHHBIX KOMHCCUI
U aneJUISIUOHHBIX KOMUCCHI, CeKpeTapeit ToCy1apCTBEHHBIX SK3aMEHAIIMOHHBIX KOMUCCUMN, PYKOBOIUTENEH
¥ KOHCYJITAHTOB BBIITYCKHBIX KBATH()UKAMOHHBIX paboT.

Kanennapnsrii rpaduk BeimonHeHuss BKP yrBepknaer 3aBeayromuii kadeapoid.

['ocynapcTBeHHBIE aTTECTAIIMOHHBIC MCHBITAHUA (32 UCKIIOUECHHEM pPabOT IO 3aKPBITOM TeMaTHKE)
MIPOBOASATCS. HA OTKPBITHIX 3aceJaHUSIX IK3aMEHAIIMOHHBIX KOMHCCUN C yJacTHEeM He MeHee ABYX TpeTel ux
COCTaBa.

Pe3ynbratel 10000 U3 BUJOB aTTECTAMOHHBIX UCIIBITAHUN, BKIIFOUEHHBIX B TOCY/IapCTBEHHYIO UTO-
TOBYIO aTTECTALMIO, ONPEAEIAIOTCS OLIEHKAMH «OTIUYHO», «XOPOLLIOY», «yAOBIETBOPUTEIILHO», «HEYIOBIIE-
TBOPUTEIHHOY. Pe3ynbpTaThl rocy1apCTBEHHOI'O aTTECTALIMOHHOTO UCIIBITAHUS OOBSBIIAIOTCS B JA€HD €r0 MPO-
BEJICHUS.

[lepen rocynapcTBEHHBIM SK3aMEHOM MPOBOJIUTCS KOHCYJIBTUPOBaHHE 00y4aroOUIMXcs MO BOIpocam,
BKJIFOUEHHBIM B IIPOTrPaMMy I'OCYJJapCTBEHHOI'O 3K3aMeHa (Mpea3K3aMEHalMOHHAsl KOHCYIbTAIHS).

["ocynapcTBeHHBIHN 3K3aMeH MPOBOAUTCA B JIBa dTana. Ha nmepBoMm 3Tare ocymiecTBiIseTcs TECTUPOBa-
HHUE 10 BOMPOCAM JJISl MATH JUCUUIUIAH: OCHO8bI Mexamponuku u pobomomexuuxu, MuxponpoyeccopHas
MexXHUKa 8 Mexamponuke u pobomomextuxe, JJeKmMpPOHHble YCMPOUCMBA MeXAmMPOHHBIX U pOOOmMoOmexHuye-
ckux cucmem, Koncmpyuposanue mexamponnvix mooyneil, Bcnomozamenvrnoe obopyoosanue MautuHocmpo-
umenvHbix npou3eo0cme. TecToBbIe 3a1aHNs UTOTOBOTO MEXAUCLIUIIITMHAPHOTO 3K3aMeHa pa3padaThIBaAIOTCs
METOAMYECKON KOMUCCHUEH TT0 HampaBiieHuIo moarotoBku 15.03.06 MexaTpoHuka u poOOTOTEXHHKA.

TecTupoBaHHe MOXKET OCYIIECTBISATHCS KaK Ha KOMITBIOTEpPE C UCIOIB30BaHUEM JIFOOOU MPOrpaMMbl,
MO3BOJISIFOIICH B aBTOMATUYECKOM PEKUME TCHEPUPOBATH KOMILIEKCHOE TECTOBOE 3ananue u3 6osee 1000 (ae
6oxee 2500) BOmpocoB U3 MATH pa3zienoB (B KaxaoM pazzene coaepxurcs ot 100 mo 250 Bompocos). OqHO
TECTOBOE 3a/IaHNE COAEPKUT HE MEHEE JIBaILATH IIATH BOIIpocoB. Ha perienne TectoBoro 3ajaHust OTBOAUTCS
10 60 MUHYT.

Kputepuem onieHnBaHus sBIsSETCS yCHEHIHbIA oTBET Ha Oosiee 50 % TECTOB U3 TECTOBOIO 3aJaHUS.
YcnemHslii 0TBET MO3BOJISET NEPEXOIUTh KO BTOPOH YacTH SK3aMeHa, KOTOPBI 3aKII0YaeTcs B MpeAcTaBle-
HUM MPE3EHTALH 110 MaTepHaIaM BBITYCKHOW KBaU(pUKaoHHON paboTsl. CormacHo [lomoskeHuto o rocy-
JApCTBEHHOM UTOTOBOM arTecTaluu BoITyCKHUKOB OI'Y 9T0 yacTh 3K3aMeHa npeacTaBiseT co00i KOMILIEKC-
HO€ 3a/1aHue.

["ocynapcTBEeHHBIH 9K3aMeH MPOBOAUTCS CIEAYIOIINUM 00pa3oMm:

1) Ha mepBOM 3Tare OCYIIECTBISAETCS TECTUPOBAHKE IO BOIIPOCAM JIJIs MATH JUCHUIUINH: OCHO8bI Me-
xampouuxku u pobomomextuku, Muxponpoyeccopras mexnuxa 6 mexamponuke u pobomomextuke, DJeK-
MPOHHbBLE YCMPOUCNEA MeXampOHHbIX U pobomomexnuieckux cucmem, Koncmpyuposanue mexampoHHbIX
Mmooyneu, Bcnomozamenvroe 060pyoosanue MauuHoCmpoumenbHulx npou3eoocme. TecToBbIe 3a/laHus UTO-
TOBOTO MEXIMCLUUITIMHAPHOTO 3K3aMeHa Pa3pabaThIBAIOTCS METOAMYECKONM KOMHUCCHEHM MO HaIpaBJIEHUIO
nojarotoBku 15.03.06 MexarpoHuka u poOOTOTEXHUKA; TECTOBOE 3a/laHIE BKIIIOUAET HE MEHEe IBA/IIIaTH MATH
BOIIPOCOB; IJIUTEILHOCTh TECTUPOBAHUS cocTaBisieT 60 MUHYT;

2) Ha BTOPOM dTare 00y4aroIIniics MpeCTaBIseT B BU/C WIUTIOCTPUPOBAHHOM MMPE3CHTAIIMN MaTepH-
anel BKP. B aT0if yactu o0yuatomuiics: popmMyaupyeT 1eiab padoThl; 000CHOBBIBAET aKTYalbHOCTh BbIOpaH-
HOW TEeMbI; CTaBHUT 3aJlauMl, peuiaeMble B paboTe; MoKa3blBaeT OCHOBHBIE MOAXO/bI M MYTH JTOCTHXKEHUS I10-
CTaBJICHHOH B paboTe 1eNu; MPUBOIUT EepeUeHb HEOOXOJUMBIX PacUETOB U rpapuueckoro Marepuana. Mu-
HUMAaJIbHBI 00BEM BBINOJIHEHHBIX MCCIEIOBAHNMN, BBIHOCUMBIN Ha 9K3aMEH, — 3TO KpaTKoe U3JI0KEHHE BbI-
MOJIHEHHBIX MCCIEA0BaHNN ¢ MUHUMAJIBbHBIM 00bEMOM UILTIOCTPALIUH.

3) BpeMsi, OTBOJUMOE MPEACTABICHUS MPE3EeHTAIUN, OTPAaHUYUBACTCS AECATHI0O MUHYTaMHU JO0KJIa/a.

4) pe3ynbTaThl CIaYd TOCYIapCTBEHHOIO dK3aMeHa OOBSBISIOTCSA B TOT XK€ JIeHb 1ocie 0hopMIIeHUS
B YCTaHOBJIEHHOM NOpSAIKE MPOTOKOJA 3aceiaHus I 'ocyjapcTBEHHOM 3K3aMEHAIIMOHHON KOMHUCCHH.

[To pe3ynbTaraM rocynapCTBEHHBIX aTTECTAI[MOHHBIX HCIBITAHUN OOydYalolIMiCS UMEET MpaBO Ha
aTeIISLUIO.

OO0yyaromuiicst UMeeT MpaBo MOJIaTh B ANEUIAIIMOHHYIO KOMUCCHIO TUChbMEHHYIO alleJJISIUIO O Hapy-
LIEHHH, 110 €0 MHEHUIO, YCTaHOBJIEHHON NIPOLEAYPHI IPOBEAEHHS ITOCYIapCTBEHHOIO aTTECTALIMOHHOTO HC-
NBITAaHUA U (MJIM) HECOTJIACHH C Pe3yJbTaTaMH roCyapCTBEHHOIO dK3aMeHa.

Anensiys nojaeTcs JMYHO 00YYaroLMMCs B alleUIIUOHHYI0 KOMUCCHIO HE TO3/JHEE CIIEIyIOLIero
pabouero Hs ocie OOBSIBICHUS PE3YIbTATOB FOCYAAPCTBEHHOTO aTTECTAIIMIOHHOTO HCTIBITAHHUS.
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Cekperapb aneuIsIuOHHON KOMUCCUU PETUCTPUPYET MOCTYMAIOIINE 3asBICHUS B )KypHaJIe perucrpa-
IIMU, B KOTOPOM B 00sI3aTEIILHOM TOPSAKE yKa3bIBaeT naTy npuema 3assiueHusi, MO crynenTa, CBOIO T0JIK-
HOCTh ¥ (haMHUJTHIO.

st paccMOTpeHus aneivIsiiiid CeKpeTapb roCyJapCTBEHHON AK3aMEHAlMOHHON KOMUCCHUU HAIpaB-
JISeT B aneUSIIIHOHHYI0 KOMUCCHIO MPOTOKOJ 3aCeaHtsl TOCYIapCTBEHHON 9K3aMEeHAIIMOHHON KOMUCCHH, 3a-
KITIOYEHHUE TpeiceaTeNs TOCY1apCTBEHHON 9K3aMEHAIIMOHHONW KOMHCCUHU O COOJIOIEHUH MPOLIEYPHBIX BO-
MIPOCOB MPH MPOBEACHUH T'OCYJAPCTBEHHOTO aTTECTAIIMOHHOTO UCHBITAHUS, 4 TAKXKE MUChMEHHBIE OTBETHI
00y4Yaromerocs JUisi pACCMOTPEHHS aNlSIUISIIIMU 110 TIPOBEICHUIO TOCYIapCTBEHHOTO IK3aMeHa.

Arnennanus paccMaTpuBaeTcs He Mmo3aHee 2 paboyux JHEeH co IHA MoJayuu aneuisaluy Ha 3aceJaHuu
aneJISIUOHHON KOMHCCHH, HA KOTOPOE MPUIJIAILIAIOTCS MIPeiceaaTelb roCy1apCTBEHHON AK3aMEHAaLMOHHON
KOMUCCHH M 00Y4aIOIUNCS, MOJABIINH aneuIsALHuIo.

3acenanue aneuIAIOHHON KOMUCCHH MOYKET TPOBOIUTHCS B OTCYTCTBUE 00YYArOIIEroCsl, I01aBIIETO
aneIUIsIHIo, B Cllydae ero HesIBKU Ha 3acelaHNe aneJUIIIUOHHON KOMHUCCHU.

Pemenne anemissiuOHHON KOMUCCHU JAOBOJIUTCS JI0 CBEJCHHS OOYdaromIerocs, MOAABIIETO aresis-
110, B TeueHue 3 pabouux JHEH co AHA 3aceaHus aneJUIIIHOHHON KoMuccuu. PakT o3HaKOMIIeHus1 o0yua-
IOLIETOCs, TTO/IABLIETO aeUIALHUIO, C PEIICHUEM aNeIUISIIIMOHHON KOMUCCHU YIOCTOBEPSETCS MOAIUCHIO 00Y-
YaroIIerocs.

[Ipu oTkaze OT 03HAKOMJICHHS (IIOJIMCH) COCTABIIIETCS akKT 00 OTKa3e OT O3HAKOMJICHUS (SIBIISETCA
MIPUIIOKEHUEM K IIPOTOKOITY), KOTOPBIN MOAMKUCHIBACT MpesiceaTeNnb (JU00 OJIMH U3 YWICHOB aneUIsIIMOHHOMI
KOMUCCHH, IPUCYTCTBOBABIINM Ha 3aCE/laHUM) aNEUIILIMOHHON KOMUCCUU U CEKPETaph aneusIIMOHHOM KO-
MUCCHH.

[ToBTOpPHOE IpPOBEAEHUE TOCYAAPCTBEHHOIO aTTECTAllMOHHOIO UCIBITaHUS OOy4arouierocs, rnojas-
IeT0 aneJISAIUI0, OCYIIECTBIIECTCS B IPUCYTCTBUH OJTHOTO U3 YWICHOB aNeJUIAIIMOHHON KOMHUCCHU HE MTO3THEe
JaThl 3aBeplleHus 00ydyeHus B yaHuBepcuteTe B coorBerctBuu ¢ ®I'OC BO.

Anennanus Ha MOBTOPHOE MPOBEACHUE TOCYIApPCTBEHHOTO aTTECTAIIMOHHOTO UCTIBITAHUSI HE TPUHU-
MaeTcsl.

Pe3ynbTathl ciaun rocy1apcTBEHHOTO dK3aMEHA OMPEIENIAIOTCS OLEHKAMU «OTIMYHOY, «XOPOIIOY,
«YIOBJICTBOPUTEIBHO», «HEYIOBJICTBOPUTENHbHOY». OueHku "oTiudHo", "Xopomo", "yJ0oBIeTBOPUTEIHHO"
03HAYAIOT YCIICITHOE MPOXO0KICHUE FOCYIapCTBEHHOTO aTTECTAIIMOHHOTO UCTIBITAHUS.

ITpu onpeneneHny OLEHKU 3HAHUNM U YMEHMM, BBIBJICHHBIX IPU CJjaue roCy1apCTBEHHOIO dK3aMeHa,
MPUHUMAIOTCSI BO BHUMaHUE YPOBEHb TEOPETUUECKON, HAYYHON U MPAKTUYECKOM MOATOTOBKH BBITYCKHUKA.

[Tpu BbICTaBIEHUU OLICHKH MPUMEHSIOTCS CIEIYIOIINE KPUTEPUU:

- OIIEHKA «OTJIMYHOY» BBICTABISETCS TOMY, KTO TIIYOOKO M MPOYHO YCBOWJI MPOTPaMMHBIN MaTepua,
MCYEpIBIBAIOIIIE, TOCIIEI0BATENIbHO, YETKO U JIOTHUECKU CTPOIHO €ro U3JIaraer, yMeeT TECHO YBsI3aTh TEOPHUIO
C MPaKTUKOH, CBOOOHO CIIpaBiseTCs ¢ 3a7jauaMu, BOIIPOCAMU M APYTUMHU BUAAMH TPUMEHEHUS 3HAHUH, TPH-
4YeM He 3aTpyJHSAETCs C OTBETOM IIPU BUAOM3MEHEHUH 3aJaHMsl, UCIIOJIb3YET B OTBETE MaTepuail MOHOrpagu-
YeCKOU TUTEPATyphl, MPABUILHO OOOCHOBBIBAET NMPUHATHE PELICHHS, BIAJICET Pa3HOCTOPOHHUMH HaBBIKAMU
Y TIpUEMaMU BBITIOJIHEHHSI TIPAKTUYECKUX 3a71aY;

- OLIEHKA «XOpOIIO» BBICTABJISETCS TOMY, KTO TBEPJIO 3HAET MPOTrpaMMHBII MaTepual, TpaMOTHO U 110
CYLIECTBY M3JIaraeT €ro, He JOIYCKas CyIlIeCTBEHHbIX HETOUHOCTEN B OTBETE Ha BOIPOC, MIPaBUIIBHO IIPUMeE-
HSET TEOPETUYECKUE MOJIOKEHHSI TIPU PEILICHUH MPaKTHYECKUX BOIIPOCOB U 3ajiay, BiIajgeeT HEOOXOUMBIMU
HaBBIKAMH ¥ TIPUEMaMH UX BBITOJTHEHUS;

- OLICHKA «YyJIOBJIETBOPHUTEIILHO» BBICTABJISETCS TOMY, KTO UMEET 3HAHUS TOJIbKO OCHOBHOT'O MaTE€pH-
ajia, HO HE YCBOWJI €T0 JIeTallel, TOMYCKAaeT HETOUHOCTH, HEJIOCTATOYHbIE MPaBUIIbHBIE POPMYIUPOBKH, HAPY-
LIEHUS JIOTHYECKOM MOCIeI0BATEIbHOCTH B U3JI0KEHUH MTPOTPAMMHOIO MaTepHalla, UCIBITHIBAET 3aTPy/IHE-
HUS B IEMOHCTpAIIUU TPEOYEMBIX MTPAKTUUECKUX HABHIKOB;

- OLIEHKa «HEYJOBJIETBOPUTEIbHO» BBICTABISIETCS TOMY, KTO HE 3HAET 3HAUYUTEIbHOM 4YacTh
MIPOrpaMMHOTO MaTepuasa, JOMyCKaeT CyleCTBEHHbIE OIIMOKH, B HEJOCTATOYHOM CTETIEHU IEMOHCTPUPYET
MPAaKTUYECKNE HABBIKU CHEIUATHNCTA.

3.3 IlepeyeHb peKOMEHIyeMOM JIUTEPATYPHI ISl MOATOTOBKH K FOCYy1apCTBEHHOMY 3K3aMeHY

- Pomanos, A. U. Pacnipenienenust ciay4aiiHbIX BEJTMYUH U OCHOBBI CTATUCTHMYECKHX METOJIOB 00pa-
OOTKH IKCIIEPUMEHTAIIBHBIX JAHHBIX [ DJIEKTPOHHBIN pecypc]: yuedHo-MeToauueckoe nocodue / A. U. Poma-
HoB, T. A. CemenoBa, H. C. BoponoBa. — Mocksa: HUAAY MU®DU, 2016. — 148 c. — ISBN 978-5-7262-2225-
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7. — Pexxum moctyma: https://e.lanbook.com/book/119506, aBTOpH30BaHHBIIA.

- Kawmenes, C. B. KomnbiotepHoe MoaenupoBanue 1 00padoTKa JaHHBIX B MPUKIIAJAHBIX HAYYHBIX HC-
clefioBaHUsIX [ DneKTpoHHBIN pecypc]: yueoHoe nmocooue / C. B. Kamenes, K. B. Mapycuu. — OpenOypr: YHuBep-
cuter, 2013. — 156 c¢. — ISBN 978-5-4417-0194-5. — Pexxum npocryma: http://artlib.osu.ru/web/books/
metod_all/3513 20130306.pdf, B nokanbroii cetn OI'Y.

- Kawmenes, C. B. ImxxeHepHbIe pacyeTbl METOA0M KOHEUHBIX 31eMeHToB B CAE-cucreme «Autodesk
Simulation Mechanical» [OnekTponHBIl pecypc]: yueObnoe nmocodbue. — Opendypr: OI'Y, 2019. — 142 c. —
Pexum JOCTYyIIA: http://artlib.osu.ru/site_new/index.php?option=com_find&type=getfile&name=
94202_20190515.pdf&folderl=metod_all&folder2=books&no_html=1, aBropu3oBanHsbIii. — 3ari. ¢ 3KpaHa.

- Kamenes, C. B. Ucnonbs3zoBanne CAE-cuctembl «ANSY'S» B HHKEHEPHOM NPAKTUKE [ DNEKTPOHHBIN
pecypc]: yueb. mocodue / C. B. Kamene, A. H. IToro. — Opendypr: T'OY OI'Y, 2008. — Pexxum nocryna:
http://artlib.osu.ru/site_new/index.php?option=com_find&type=getfile&name=2642_ 20110923.pdf&
folderl=metod_all&folder2=books&no_html=1, aBropu3oBanHbIii. — 3ari. ¢ 3KpaHa.

- Kawmenes, C. B. OcHOBBI M€TO/1a KOHEUHBIX 3JIEMEHTOB B MHKEHEPHBIX MPHIOKEHUSAX [DIEKTPOH-
HBI pecype]: yduebHOe mocobme. — Openbypr: OI'Y, 2019. — 110 c¢. — Pexxum goctyma: http://artlib.
osu.ru/site_new/index.php?option=com_find&type=getfile&name=94203_20190515.pdf&folderl=metod_al
I&folder2=books&no_html=1, aBropu3oBaHHbIii. — 3ari. ¢ FKpaHa.

- KoxeBnukos, /. B. Pexxymmii uactpymenr : yueOnuk / J{. B. KoxxeBuukos, B. A. I'peuntinukos, C.
B. Kupcanos, C. H. I'puropseB. — 4-e, u3a. — Mocksa : Mammnoctpoenue, 2014. — 520 ¢. — ISBN 978-5-
94275-713-7. — Tekcr : osnekTpoHHBIH // Jlamb : s1eKTpoHHO-OMONMoTedHast cucrema. — URL:
https://e.lanbook.com/book/63256 . — Pesxxum noctyna: juis aBropu3. nojib3osateieil. — DBC UznarenbcTBa
«JIaHby.

- Cxuptnamze, A. I'. [IpoektupoBaHue pexxyImnux HHCTPYMEHTOB : yueOHoe mocodue / A. I'. Cxuptianse,
B. A. UBanos, B. K. [lepeBoznukos. — Ilepms : [THUITY, 2006. — 208 ¢. — ISBN 5-98975-045-5. — Texcr :
3JIeKTPOHHBIN // JIaHb : a5ekTpoHHO-OnOmoTeynas cucrema. — URL: https://e.lanbook.com/book/160688 . —
Pexxum noctyna: 1uis aBropus. noss3osareneil. — ObC U3natenscTBa «JIaHb».

- T'opoxos, B.A. [IpoektupoBanue TexHOIOTHYeCKOM ocHACTKU [TekcT|: yueOHuk amns By30B/ B.A.
I'opoxos, A.I'. Cxuptnanze, U.A. Koporkos. — Crapsriit Ockon: THT, 2009, 2010. — 432 c.

- I'yces, A. A. [IpoexkTrpoBaHue TeXHOIOTHYECKOM ocHACcTKH : yueOHuk / A. A. I'yces, U. A. I'ycena.
— 2-e u3n. — Mocksa : MamuHoctpoenue, 2013. — 416 ¢. — ISBN 978-5-94275-722-9. — TekcT : aiiek-
TpOHHBIH // JIaub : 31ekTpoHHO-O0MOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/63254 . — Pe-
KMM JOCTYIA: JUIs aBTOPHU3. TIOJIb30BaTeNEH.

- Hertspesa, O. H. HopmupoBanue TOYHOCTH M TEXHHUYECKHE 3MepeHus : yueOHoe nmocodue / O. H.
HertsipeBa, A. A. bakanos. — Kewmeposo : Ky3['TY umenn T.®. ['opbagea, 2017. — 200 c. — ISBN 978-
5-906888-69-3. — TekcT : anekTpoHHbIH // JIaHb : anekTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/105390 . — Pesxum mocTyma: i aBTOPH3. MOJIb30BATEIICH.

- Kamenes, C. B. ABromaTH3aiusi KOHTPOJIbHO-U3MEPUTEIHHBIX OMEpaliii B MAIIMHOCTPOSHUHN
[DnexTpoHHbIH pecypc]: yuebHoe mocobue / C. B. Kamenes, K. B. Mapycuu. — OpenOypr: YHuBepcurer,
2014. - 102 c. — ISBN 978-5-44-17-0422-9. — Pexxum noctyna:
http://artlib.osu.ru/site_new/index.php?option=com_find&type=getfile&name=4606_20140609.pdf&folderl
=metod_all&folder2=books&no_html=1, aBropu3oBanHsIii. — 3ari. ¢ sxpana.

- Metannopexyuiye cTaHkd : yueOHUK : B 2 ToMax / T. M. ABpaamosa, B. B. bymyes, JI. f. ['unoBoii
[u mp.] ; mox penakuueii B. B. bymyeBa. — 2-e u3a. — Mocksa : MammHoctpoenue, 2023 — Tom 1 — 2023.
— 608 c. — ISBN 978-5-907523-30-2. — TekcT : »1eKkTpoHHbIH / JlaHb : AIEeKTpOHHO-OMONIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/307280. — Pexxum pocTyma: 11 aBTOpH3. MOJIb30BaTeNeH.

- Merannopexyiue ctanku : yueOHuK : B 2 Tomax / B. B. bymiyes, A. B. Epémun, A. A. Kakoito [u
ap.] ; mox penaknueit B. B. Bymyea. — 2-e uzn. — Mocksa : Mammnaoctpoenue, 2023 — Towm 2 — 2023.
— 586 c. — ISBN 978-5-907523-31-9. — TekcT : »nmekTpoHHbIH / JlaHb : AIEKTPOHHO-OMOIMOTEeYHAS
cucrema. — URL: https://e.lanbook.com/book/307283. — Pexxum noctyma: it aBTOPH3. MOJIb30BATEIICH.

- KoxxeBHukos, /I. B. Pezanue marepuanos : yaeonuk / 1. B. Koskesnukos, C. B. Kupcanos. — 2-¢
u3a. — Mocksa : Mammnoctpoenue, 2012, — 304 c¢. — ISBN 978-5-94275-657-4. — TekcT : 3eKTpoH-
HbIii // Jlaus : anekrponHo-Oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/63221 — Pexum
JOCTYyMa: JUIsl aBTOPHU3. TTOJIb30BaTENEH.

- [onsixos, A. H. IIpoekTupoBanue MexaTpoHHBIX Moayieil crankoB ¢ UITY : yuebHoe nmocobue / A.
H. IMonsikoB. — OpenoOypr : OI'Y, 2019. — 128 ¢. — ISBN 978-5-7410-2365-5. — TekcT : 5eKTpoHHbIH //
Jlansb : anexTpoHHO-OMOMHoTeuHas cucrema. — URL: https://e.lanbook.com/book/159953 . — Pexwum
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JIOCTYTA: JUIsl aBTOPU3. TOJIb30BATENEH.

- benos, C. B. be3onacHOCTb ®HU3HENEATENTFHOCTH U 3allUTa OKpYXarolei cpeabl (TexHochepHast
0€30macHOCTh): YUEOHHK TSl akajgemMudeckoro OakanaBpuara / C.B. benos.-5¢ u3a., nmepepad. u gor.-
Mockaa: FOpaiit, 2015. - 702 c.

- Opranu3zarus Mpou3BOACTBA U ynpasieHue npeanpustuemM [Tekct] : yue6. as By3os / mox pen. O.
T. TypoBua.- 2-e uza. - M. : UHOPA-M, 2008. - 544 c. : un. - (Beicmiee oOpa3oBanue). - bubmuorp.: c. 538-
540. - ISBN 978-5-16-002153-9.

- ®arxyTnuHoB, P. A. Opranusanus npousBojcTtsa [Tekcr] : yueb. mis By3oB / P. A. @aTxyTauHOB. -
M. : UIHOPA-M, 2003. - 672 c. - (Bricmiee o6pazoBanue) - ISBN 5-16-000201-4.

- [logxonaeBa, M. O.Opranuzanys Npou3BOACTBA HA MPEANPHUATHIX MAIIMHOCTPOEHUS [DIEKTPOH-
HBIH pecypc] : yueOHoe mocobdue s cTyaeHToB criennanbHocTu 080502 "DKoHOMHUKA U YITpaBICHUE HA TIPET-
npusitan (otpaciu)" / M. O. IlogkonaeBa; M-Bo oOpa3oBanus u Hayku Poc. @enepanuu, Oeiep. areHTCTBO
mo oopazoBaHuto, ['oc. oOpaszoBar. yupexaenue Boicil. nmpod. oopazoBanus "OpeHOypr. roc. yH-T". - Diek-
TpoH. TekcToBbIe faH. (1 daiin: 4.41 MO). - Operbypr : TOY OI'Y, 2005. - 208 c. - 3arn. ¢ TUT. dKpaHa. -
Adobe Acrobat Reader 6.0 — Pexxum goctyna: http://artlib.osu.ru/web/books/metod_all/910 20110727.pdf

- bexramos, JI. A. OcHoBBI nporpammupoBanus cTankoB ¢ UITY : yue6Hoe mocobue / 1. A. bekra-
moB, A. M. BnacoB. — Manoso : UT'DY, 2018. — 112 ¢. — TekcT : aneKkTpoHHBIH // JIaHb : 371€KTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/154545 . — Pexxum moctymna: st aBTOpHU3.
M0JIb30BaTENEH.

- OCHOBBI TIPOTrPaMMHUPOBAHUSI TOKapHOW 00padoTku nertane Ha crankax ¢ YIIY B cucreme
«Sinumerik» [Tekct] : yuyeOHOe mocoOue st CTYACHTOB BBICHIMX YYCOHBIX 3aBEICHHUMN, 00YYArOIIUXCS 110
HaNpaBJICHUSAM MOATOTOBKU "MexaTponuka u poboroTexHuka", "KoHCTpyKTOPCKO-TEXHOIOTHYeCKoe obec-
MeYeHHE MATUHOCTPOUTENbHBIX Mpon3BoACTB" / [A. A. TepentneB u ap.]; M-Bo ob6pa3oBanus u Hayku Poc.
Odenepannn, Deaep. roc. OFOHKET. 00pa30BaT. yUpESKISHUE BhICHI. oOpa3oBanus "OpeHOypr. roc. yH-T". -
OpenOypr : OI'Y, 2015. - 108 c. - ISBN 978-5-7410-1268-0.

- OcHOBBI TporpammupoBaHusi (ppesepHoit oO6paboTku aeraneir Ha crtankax ¢ UIIY B cucreme
«Sinumeriky [Tekct] : yuebHOe MOCOOHE I CTYACHTOB, O0YJAIOMIMXCS 10 TPOrpaMMaM BBICIIIET0 00pa3o-
BaHUs 10 HampasieHUusAM noArotToBku 15.03.05 KoHCTpyKTOPCKO-TEXHOIOTHYECKOE 00ECIIEYeHHE MalIHO-
CTPOMUTENBHBIX MPOU3BOJACTB, 15.04.05 KOHCTpYyKTOPCKO-TEXHOJIOTHUYECKOE OOECeueHue MAaIIMHOCTPOU-
TeNbHBIX Mpon3BoACTB U 15.03.06 Mexarponuka u podororexuuka / [A. H. Ilonskos u ap.]; M-Bo oO6pa3oBa-
Hus 1 Hayku Poc. @enepanuu, denep. roc. 6romkxeT. 00pazoBaT. yupexkaeHue Boicil. oOpa3oBanus "OpeH-
Oypr. roc. yH-1". - OpenOypr : OI'Y, 2015. - 198 c. - ISBN 978-5-7410-1269-7.

- IIporpammupoBanue o00paboTku Jnetaneii Ha @pesepHom cranke c¢ YIIY HAAS TM-
1P [DnexTpoHHBIN pecypc]: ydeOHOe mocoOue aiisg OOydarommxcsl Mo 00pa3oBaTENbHBIM IpOTpaMMaM
BHICIIETO 0Opa3zoBaHusi 1O HampaBieHusM mnoarotoBku 15.03.05, 15.04.05 KonctpykTopcko-
TEXHOJIOTUYECKOe 00eCleYeHre MAIIMHOCTPOUTENbHBIX Mpou3BoAcTB, 15.03.06 MexarpoHuka u
pobororexHuka, 15.03.04 ABTomaruzanus TEXHOJIOTMYECKHUX IMporeccoB M mnpousBoacts u 09.03.01
WNupopmaruka u BerunciautensHas texauka / A. H. I'onuapos, K. C. Pomanenko, A. A. Kopaunaesa; M-Bo
Haykd ¥ BbIcil. oOpazoBaHus Poc. ®denepanun, denep. roc. OwKeT. 00pa3oBar. YUpeKJICHHE BBICII.
oOpazoBanus "OpeHOypr. roc. yH-T". - D1eKTpoH. TekcToBbie naH. (1 daitn: 2.26 M6). - OpenOypr : OI'Y,
2021. - 115 c. - 3arun. ¢ Tut. ’kpana. -Adobe Acrobat Reader 6.0.

3.4 UnTepHeT-pecypcebl

- http://gostexpert.ru — 6ecrnarnas, mocrossHHO oOHOBIsieMast 6aza [OCToB P®, KoppeKTHPOBOK U
WCTIPABJIEHUM 110 HUM;

- http://libt.ru  — o>mexTpoHHas OHONMOTEKAa TEXHHYECKOH JIMTEpaTyphl, NPEIOCTABISIONIAs
CcBOOOIHBIN TOCTYN K MH)XEHEPHBIM KHUraM, HOpMaTtuBHOM nokymeHTtauuu, 'OCTam, CHull, BCH;

- http://www.renishaw.com — odurmanbHbIi pycCKOSI3bIYHBIN calT Gupmbr Renishaw, sBistomeiics
MHPOBBIM JIZCPOM B 00JIACTH U3TOTOBJICHHS CPEICTB U3MEPEHHSI U KOHTPOJIS;

- http://www.wenzel-group.com — odunmanbHbIil caiitT komrnanuun Wenzel, sBIstoIIEHCS OHIUM U3
KPYIMHEHIINX MPOU3BOAUTEIEM KOOPAMHATHO-U3MEPUTEIBHON TEXHUKH;

- http://www.metromec.ch — odurnanbHblii caliT KoMIaHuu Metromec, SIBIISIOUICHCS OIHUM H3
KPYIMHEHIINX MOCTABIIMKOB MPOrPAMMHOT0 00ECIICUCHUS Il KOOPIMHATHO-U3MEPUTEIHHON TEXHUKH;

- http://skbis.ru — odpurmanshsii caiit CKb UC (Poccust, Cankr-IletepOypr), npou3BOANTENH AATUH-
KOB IepeMelIeHus (SHKOEPOB);
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- http://lapic.ru — odpurnmansueiii caiit OO0 «Jlamuk» (Poccust, CapaToB), MPOU3BOACTBO KOOPIH-
HATHO-M3MEPHUTEIbHBIX MAIllUH;

- https://openedu.ru/course/ITMOUniversity/INTRCH/ — «OtkpsiToe obpa3zoBanue», Kartamor Kyp-
coB, MOOK: «OcHOBEI B3aIM0O3aMCHSICMOCTH),

- https://openedu.ru/course/misissMETROL/ — «OtkpbiToe obpazoBanue», Karanor kypcos, MOOK:
«Mertpoitorus».

- WWW.ABAMET.ru — odunmansHblil caiiT nmoctaBiiuka ctankoB HAAS B Poccuto, calT comepkut

crpaBoYHYyI0 HH(popManuio no nporpammupoBannio HAAS-FANUC;
- http://dfpd.siemens.ru/infocenter/543/544/1802/1819/ — odunnanbHbIi cCalT KOMIaHUKA SieMens, co-
JepIKaIIyii CIPaBOYHY0 HH(OPMAIIHIO 10 TporpaMmmupoBanuio B cucreme UITY Sinumerik;

- http://cncexpert.ru/ - o6pa3zoBaTelibHBIN MOPTAJ IO TEXHOJIOTUH MAITUHOCTPOCHUS;

- www.cnc-club.ru — ¢popym o crankam ¢ UITY;

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

- http://www.sprut.ru/ - odunmansabiii caiit komnanuu «CIIPYT-TexHomorus», coaep aiiuii
CIPAaBOYHYIO MH(POPMAIIMIO N0 aBTOMAaTH3AIMH IPOIIECCOB MAIIMHOCTPOSHHS C TIOMOIIBIO MPOTPAMMHBIX

npoayktoB SPRUT.

- https://www.coursera.org/learn/multi-axis-cnc-toolpaths - «Coursera»; MOOK: «Multi-Axis CNC
Toolpathsy;

- https://www.coursera.org/learn/innovations-in-industry-robotics - «Courseray; MOOK:
«/lHHOBaIMU B IPOMBILUIEHHOCTH: MEXaTPOHUKA U POOOTOTEXHUKA;

- https://www.coursera.org/learn/introduction-cad-cam-practical-cnc-machining - «Courseray;

MOOK: «Introduction to CAD, CAM, and Practical CNC Machining.

- http://www.edu.ru- Poccuiickoe obpa3zoBanue. deaepanbHblii mopTail.

- http://rsl.ru/ - Poccuiickas rocyaapcTBeHHas OHOIHOTEKA.

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

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

- http://hse.ru/ - Beicmiast mikoia 3kKOHOMHUKH. HalmoHaIbHbIH HCCIIeI0BATEILCKHI YHUBEPCHUTET.

- http://ecsocman.hse.ru/ - deaepanbhblii 00pa3oBaTeIbHBIN TOPTAT - DKOHOMUKA, Cortnosorus, Me-
HE/DKMEHT.

- http://econom.nsc.ru/jep/ - BuptyanbHas 3kOHOMHYECKast OMOIHOTEKA.

- http://www.akdi.ru/ - Uatepuet-cepsep AKJIN «DKOHOMHUKA U KU3HDBY.

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

- http://glossary.ru/ - Cnyx06a TeMaTHYECKUX TOJKOBBIX CIIOBApEHl.

- http://eup.ru/ - Hay4ano-o6pa3oBateabHbIH mopTail « DKOHOMHKA U YITPABICHUE HA MPEATPHITHIX.
bubnnoreka SKOHOMUYECKOM U YIIPABICHYECKOM JTUTEPATyPBbI.

- http://finansy.ru/ - TTyOonukamnuu mo SKOHOMUKE 1 (PUHAHCAM.

- http://www.gks.ru - ®enepaspHhast ciyx0a rocy1apCTBEHHOM CTATUCTUKH.

- http://www.cbr.ru - I1b P®.

- http://www.iea.ru/ - THCTHTYT SKOHOMHYECKOTO aHAITH3A.

- http://ibooks.ru/ - Dnekrpornas OMOIHOTEUHAsI CUCTEMa «AHOYKCY.

- www.biblioclub.ru - DnekrponHas OubIHOTEUHAsI cUcTeMa «Y HUBEPCUTETCKast OMOInoTeKa
online».

- http://e.lanbook.com/ - DnekTponHas OGubIHOTeYHAs crcTeMa «JIaHby.

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

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

- https://openedu.ru/course/urfu/INTPR/ OtkpbiToe 00pazoBanue — YpaBJieHHE HHTEIUICKTYaTbHOU
COOCTBEHHOCTHIO.

- https://openedu.ru/course/ITMOUniversity/INNOEC/ OtkpbiToe o6pa3oBanne — IHHOBaI[MOHHAS
IKOHOMHKA M TEXHOJOTUYECKOE TPEIIPHHUMATEIHCTBO

- https://openedu.ru/course/mephi/mephi_002_commerce/ OtkpbiToe 0OpazoBaHue —
Kommepuunanusaius TeXHOIOT Uit

- 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 — caifTel CTaHKOCTpPO-
UTCJIBHBIX 3aBOJ0OB Poccuu no IMPOU3BOJICTBY BBICOKOTEXHOJIOTHYHOI'O 1 HAYKOCMKOT' O 060py110BaHI/I$I;
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- WWW.PUMOri.ru - caiit komnanuu «IlyMOpU-UHXUHUPUHT HHBECTY», MPONATaHIUPYET U BHEAPSACT
MHHOBAIIMOHHBIE TEXHOJIOTHH M COACUCTBYET Pa3BUTHIO KOHKYPEHTOCIIOCOOHOTO PhIHKA POCCHMCKHX MPOAYK-
TOB MalTHHOCTPOCHUSI.

- WWW.SOlVer.ru— caiit nmxenepHo-koncantuarosoi pupmsel SOLVER (COJIBEP).

- WWW.ABAMET.ru — odpunmansHpeiii cailT nmoctasmuka crankoB HAAS B Poccuto, caliT coaepKuT
crpaBoYHYI0 HH(popManuio o nporpammupoBanuio HAAS-FANUC;

- https://openedu.ru/course/mephi/machinery/ - «OTtkpbiToe o00pa3zoBaHue»:«KOHCTpYyHpOBaHHE:
BBenenue B nerany MamvH».

- https://openedu.ru/course/spbstu/DIGPROD/- «OTKpBITOE obpa3oBaHUE»: «Mudposoe
MIPOU3BOJICTBO U MPOEKTHAS ACATEIBHOCTDY.

- https://www.kitamura-machinery.com, www.makino.com, www.mazak.com, www.mazak.ru,
WWW.0KUMa.COM— opHUIHAIBHBINA CAaHT STOHCKHX MMPOU3BOIUTENICH CTAHKOB

- https://ru.pama.it, http://www.gruppoparpas.com/home.aspx, https://www.kovosvit.com,
https://www.toshulin.ru, https://roeders.de/en/start/ — caiiT eBporeiickux mpoOU3BOIUTEICH CTAHKOB

- http://sibengine.com/instrumentalnyj-i-shpindelnyj-konus-hsk/ - caiiT TexHOIOrHYEeCKOM KOMITAHUH
000 «Cubupp NHKXUHUPUHT C MOJE3HON TEXHUUYECKOM U TEXHOJIOTMYECKOM IOKYMEHTaluen

- http://help.autodesk.com/view/INVNTOR/2018/RUS/?quid=GUID-C2452393-D245-49DA-
AFBC-9E67830ECEEF — onnaita momoinnuk o Autodesk Inventor (610kHOT HHXEHEpa);

- https://exponenta.ru — obpasoBaresHbIil mopran o Matlab, Simulink;

- http://www.plm.automation.siemens.com/ru_ru/academic/resources/ - cailT 1ieHTpa 00pa3oBaTe/b-
HBIX yeinyr Siemens PLM Software.

- https://openedu.ru/course/ITMOUniversity/ACSE/ - «OtkpsiToe o00pa3zoBaHHe»: «DJIECMEHTBI
CHCTEM aBTOMATUYECKOTO YIIPABICHHUS.

- http://www.originlab.com — odurnaneueiii caiit kommnanuu «OriginLaby, 3aHuMaromeiics pa3pa-
OOTKOI MPOrPaMMHOT0 00ECIICUCHHUS [T Pa3IMYHBIX BUJIOB aHATM3a U BU3yaIH3allMH SKCIIEPUMEHTAIbHBIX
JTaHHBIX, KOTOPOE MOJIYYMJIO PACIPOCTPAHEHHE BO BCEM MHUpE Oarofapsi y1oOCTBY U MPOCTOTE €T0 HCIOIb-
30BaHMSI,

- http://scidavis.sourceforge.net — opurransaas Web-ctpanuia cBo60aHO pacpocTpaHsIeMOro mpo-
rpaMmmHOTO obecrieueHust «SciDAVisy, npenHa3HaueHHOTO Ui aHAIM3a ¥ BU3yalH3alluy SKCIIEPUMEHTAIb-
HBIX JIAHHBIX, U SBJISIOIIETOCS OCCIUIATHBIM aHAJIOTOM TaKUX KOMMEPYECKHX MPOTPAMMHBIX TPOIYKTOB, KaK
«Origin» u «SigmaPloty.

- https://openedu.ru/course/mipt/SRE — «OtkpeiToe oOpazoBanue», Karanor kypco, MOOK: «Oc-
HOBBI HAYYHOTO UCCIIETOBAHUS;

- https://openedu.ru/course/eltech/probability theory — «OtkpsiToe o6pazoBanue», Karamor kypcos,
MOOK: «Teopust BEpOSITHOCTEN».

- http://fea.ru — opurmManbHBIN CAalT MHKUHUPHUHTOBOTO HEeHTpa «LI[eHTp KOMIBIOTEPHOTO MHKHUHU-
punra» (CompMechLab®) CIIGITY, conepxanuii pa3ianyHble MaTepHasbl, KOTOPbIe KacatoTCs UCIOJIb30Ba-
HUs coBpeMeHHBIX CAE-TexXHOI0THi B pa3IMUHBIX OTPACIISX MPOMBIIUICHHOCTH,

- http://edu.ascon.ru/ — caiit 0Opa3zoBaTeIbHON MPOrpPaMMbl KOMIAHUH «ACKOHY, TPEI0CTABIISIFOLINI
JOCTYI K Y4eOHBIM BEPCHSM MPOTPAMMHBIX MPOAYKTOB KOMITAHHH, COIEPKAIIUN Pa3IMYHbIE 00ydJaromlie
MaTepHalbl, THPOPMALMIO O KOHKYPCax, IPOBOJAUMBIX KOMIIAaHUEH U T.11.;

- https://www.autodesk.com/education/nome — paszaesn odurnanbHoro caiita kommanuu «Autodesky,
MPEJCTABISAIOMINN OeCTIIaTHBIN TOCTYI KO BCeM NOTHO(YHKIIMOHAIBHBIM BEPCUSAM MIPOTPAaMMHBIX TPOAYKTOB
KOMITaHWU B 00pa30BaTEeNbHBIX LENSIX, COACPKAIIMNA pa3InYHbIe 00ydJaronire MaTepralbl, HHPOPMAIIUIO O
KOHKYpCax ¥ MEpPONPUATHIX, TPOBOAUMBIX KOMITAHUEH U T.I.;

- https://www.ansys.com/academic — pasaen opuIHaTBLHOTO caiiTa KoOMIaHuU «ANSYS», MOCBSIIEH-
HBIN ee aKaIeMUYeCcKoi porpaMMe, B paMKax KOTOPOH MPe0CTaBIIAIOTCS OECIUIaTHBIE CTYICHUECKUE BEPCHH
MIPOrPaMMHBIX IPOIYKTOB «ANSYS» U pa3nuyHble 00pyUarolne MaTepuasbl;

- https://openedu.ru/course/ITMOUniversity/ MANMEH  — «OtkpsiToe obpa3zoBanue», Kartanor
KypcoB, MOOK: «Mojenu 1 MEeTo/Ibl aHATUTUYECKON MEXaHUKH;

- https://openedu.ru/course/mephi/mephi_digital_engineering — «OTkpbiToe 0Opa3zoBanuey, Katasor
KypcoB, MOOK: «BBeaenue B unppoBoil HHKUHUPUHTY.

- https://openedu.ru/course/ITMOUniversity/ MECHMACH — «OtkpsiToe o0pazoBanue», Karanor
kypcoB, MOOK: «Teopus MexaHM3MOB U MallIUH;

- https://openedu.ru/course/spbstu/CEDDM — «OtkpsiToe oOpa3zoBanuey», Karamor kypcos, MOOK:
«KoMnbroTepHBIN HHKUHUPUHT B IIA(YPOBOM MPOESKTUPOBAHUH U TIPOU3BOIICTBEY.
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- https://www.sandvik.coromant.com/ru-ru/pages/default.aspx?country=ru_— calT mpou3BOAMUTEINS
uHctpymenTa Sandvik Coromant.

- https://www.dormerpramet.com/ru-ru?country=ru — caiit npousBoauTenaci nHCTpyMeHTa Dormer u
Pramet;

- https://hoffmann-group.ru — caiit npousBoautens nactpymenTa KORLOY';

- https://www.walter-tools.com/en-gb/pages/default.aspx — caiiT mpoOU3BOAUTENII HHCTPYMEHTA
Walter.

- http://rezh-instrument.ru_— cripaBo4HO-UH(OPMAIIMOHHBIN MTOPTAN IO PEKYIIEMY HHCTPYMEHTY.

- https://www.rsl.ru_- poccuiickas rocymapctBennas ouonuoreka (PI'B).

- http://nlr.ru_- poccuiickas nHaunonaipHas oubnmuorexka (PHB).

- https://elibrary.ru_- Hay4nas 31eKTpoHHas OMOIHOTEKA.

- https://link.springer.com - 6a3a JaHHBIX HAYYHBIX KHUT, )KYPHAJIOB, CIIPABOYHBIX MaTCPHAJIOB

4 BoinyckHasi kBaJMpuKannoHHas padora

4.1 CTpyKTypa BBIIYCKHOI KBAJM(PUKALNHOHHON PadoThl U TPeOOBaHUS K ee COACP/KAHUIO H
o(opMIIeHHIO

Temaruka BKP nomkHa oTpakaTh OCHOBHBIE TPEOOBaHUS MOATOTOBKHM 0OaKalaBpOB M0 HAIIPaBJIEHUIO
15.03.06 Mexamponuxa u pobomomexuuxa. B npoiiecce BHIIOTHEHUS BBIMTYCKHON KBalu(UKAIIMOHHON pa-
OOTBI CTYJIEHT JOJDKEH TOIYYNUTh HABBIKM BBIOJHEHHS PadOT, CBSI3aHHBIX C MPOSKTUPOBAHHEM DJIEMEHTOB
MeXaTpOHHbIX cucTeM. OCHOBHBIMU BHJaMH paboT, BHIIOIHSEMbIX IIpu noarotoske BKP, spistorces cneny-
olue: pa3paboTKa KWHEMAaTUYECKOW CXEMbl MEXaTPOHHOU CUCTEMBI, Harpumep, ctanka ¢ YI1Y wim poboro-
TEXHUYECKOI'0 KOMIUIEKCa; pacyeT U MPOEKTUPOBAHNE NPUBOJOB INIABHOIO JBHXKEHUS W/WIU MPUBOJIOB IO-
Jauu ¢ 6eccTylneHYaThIM PEryJIMPOBAHUEM; pacieT U IPOEKTUPOBAHUE MEXATPOHHBIX MOAYJIEH, BXOJSALINX B
COCTaB MEXaTPOHHON CUCTEMBI; PacUeT U IPOEKTUPOBAHUS TPAHCIIOPTHO-HAKOIUTEIBHOIO YCTPOICTBA; pa3-
paboTka mporpaMMHOT0 00eCTIeueHHS TS Pa3IMYHBIX CHCTEM YIPaBICHHUS pab0dYMMHU OpraHaMH MEXaTpOH-
HOW CHUCTEeMbI; pa3paboTKa TEXHOJOIMUYECKOrO MPOLEecca U3rOTOBJIEHUS JETalH, KOTOpasl UCIOJIb3yeTcs B
JAHHOM MEXaTPpOHHOU CUCTEME WM MexaTpoHHOM Moayse. B BKP Takike HaxoAT oTpa)keHue BOIIPOCHI KO-
HOMMKH.

B kax710M KOHKpPETHOM cily4yae MepeueHb paccMaTpUBAEMbIX Pa3/esioB MOKET ObITh WM COKpAIlEH,
WINA pacuIMpeH. ITO BO MHOI'OM ONpEJeNseTcss YpOBHEM MOJTOTOBKH CTyJeHTa. MUHUMAaNbHBIH 00BeM IO
KOJIMYECTBEHHBIM MPU3HAKAM OIpeiesieH clieayronmM oopaszom: 80 crpanull TekctoBoi yactu BKP u 8 nu-
ctoB Al mns winmoctpannu matepuanos BKP.

4.1.1 IlosicHUTEJbHAA 3aIMCKA
4.1.1.1 Annomayus
B anHOTanmu 10KHO OBITH OTpaXkeHO KpaTkoe cojep:kanue BKP, monyueHHble pe3ynbTatsl.
4.1.1.2 Bgeoenue
Bo BBeneHuM creyeT mpuBecTH OOIIMe TEHASHIIMH Pa3BUTHS MAITUHOCTPOEHUS, POJIM MEXAaTPOHUKH U
BBICOKOTEXHOJIOTMYHBIX CUCTEM B MAIIMHOCTPOCHUU U COBPEMEHHOM IPOU3BO/ICTBE, OCHOBHBIE 3a7aun BKP.
4.1.1.3 O630p cocmosanusa eonpoca u gopmyruposka 3aday BKP
B paznene HeoOX01MMO OTpa3uTh CIEAYIONINE BOIIPOCHL: CIIy>KeOHOE Ha3HAYeHHe U JIpyrasi o0Iasi uH-
dbopmanus onpoeKTUPYEMON UM MOAEPHU3UPYEMOI MEXaTPOHHOU CHUCTEME, U3JI0KEHUE CIEIYET COIPOBO-
IUTh PUCYHKAMHU; OMHMCAHHE KMHEMAaTUYEeCKOW cXeMbl 0a30BOT0 BapuaHTa MEXaTPOHHOW CHUCTEMbI WU pa3-
JIMYHBIX BAPUAHTOB IIPOTOTUIIOB; ONTMCAHUE OCHOBHBIX y3JI0B 0230BOr0 BapHaHTa UM MPOTOTUIIOB MEXATPOH-
HOM cHCTeMBI; OIpe/IeIeHre OCHOBHBIX HalpaBleHUH paboT, KOTOpbIE clieyeT BhIMoiIHUTh B BKP.
4.1.1.4 @opmuposanue ucxoOHvIX OAHHBIX HA NPOEKMUPOBAHUE
Ecnan B xauecTBe NMPOEKTUPYEMOUW WIM MOAECPHHU3UPYEMON MEXATPOHHOM CHUCTEMBI PACCMATPHUBAECTCS
cranok ¢ YITY, To B 3TOM pa3jiene BHIIOIHAETCS Ha3HAuUEHHE PEeKUMOB pe3aHus. B o0uieM ciydae pexumbl
pe3aHusl Ha3HA4YaroTCs 7S pa3InYHbIX MaTepHalIoB U pa3MepoB 00paboTku. OHAKO, YUUTHIBAETCS, YTO, KaK
npaBuio, ctanku ¢ YITY He ucnonb3yroTes Uist 00AMpOYHbIX paboT. ITO HaKJIaAbIBa€T OTPAHUYEHUS Ha pe-
AKUMBI pe3aHUsl.
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[Ipu BBIOTHEHUH JAHHOTO pa3jieia BO3MOKHO ONPEIEICHUE PEKUMOB Pe3aHus 10 HOPMAaTUBHBIM JJaH-
HBIM, JINOO C TTOMOIIBIO 3aBUCUMOCTEN TeopuH pe3anus. [Ipu ncmonbp30BaHUN COBPEMEHHOTO PEXKYIIETO WH-
CTpPYMEHTa MPOU3BOJICTBA BEAYIINX (GUPM CIEAYET MOIb30BAThCSl PEKOMEHIALIUSMU, TPUBEJCHHBIMU B COOT-
BETCTBYIOIIMX KaTajorax. /laHHbIE 110 peKuMaM CJIeyeT CBECTH B TaOJIUILy.

4.1.1.5Kunemamuueckuti pacuem Kopooxu ckopocmeil cmanka ¢ 411y

Ha sTom stamne ocymiecTBisieTcst 000CHOBaHHBIN BBIOOP CTPYKTYpPHI TJIAaBHOTO MPUBOJIA ¢ OeccTynenya-
TBIM peryaupoBaHueM. [[Jist 3TOro UCmonb3yercs CenuaibHOe MporpaMMHoe obecrieueHue, pa3paboTaHHOe
Ha Kadenpe. KunemaTnueckuii pacueT mo3BosseT TOIBKO CKOHPUTYPHPOBATh KHHEMAaTHUECKYIO CXeMY TpH-
BOJIa, HO OKOHYATEIbHBINA BapHaHT OyAeT chopMUpOBaH MOCIIE CUIIOBOTO pacyeTa MpUBO/A.

4.1.1.6 Cunosoti pacuem 3y0uamuix Koaec, peMeHHOU nepeoadu, 8ai08 u no0O0p NOOUUNHUKOS

JlaHHBIH 3Tal TPOEKTUPOBAHUS TOJIKEH BBIMIOJIHATHCS B CIEAYIOIIEH MOCIeA0BaTEeIbHOCTH:
pacuer 3y04aThIX KOJIEC; pacdyeT 3y0uaTol peMEeHHOM rnepenadn (€ciau NperoiaraeTcsi €€ UCIoIb30BaHue B
KMHEMAaTHKe); IOCTPOEHNE KUHEMAaTHYECKON CXEMBbI IPUBO/IA; TOCTPOCHHUE CBEPTKU U OMPEIelIeHUE YTII0BOIO
MIOJIOKEHHS PAaBHOJICHCTBYIOIIMX CHJI, TEHCTBYIOIIMX B 3allCTJICHUAX 3y0UaThIX KOJIEC; CHJIOBOM pacyer Ba-
JIOB; TOAOOP MOAIIUITHUKOB.

[Tpu BBITIONIHEHHU pacyeToB cieayeT ucrosb3oBars Autodeskinventor.

4.1.1.7 IIpoexm wnunoenvrozo y3ia cmanka ¢ 4I1Y

Ha sTtom 3Tane npon3BoauTCs CUIIOBOM pacyeT MINUHEIBHOIO y3i1a. PacueT MOXeT IpOBOAUTHCA Ipe-
BapuUTEIbHO ¢ Ucrosb3oBanueM Autodesk nventor, a Takxke MOXET BBINOJHATHCS ¢ Mcnojb3oBanrneM CAE-
cucrembl Ansys. Hanbonee 3¢ (hekTHBHOM MOAETBIO ISl pacyeTa KECTKOCTH MINMUHACIBHOTO Y3I1a SIBIISETCS
MOJIeIb, OCHOBAHHAsI Ha CTPEKHEBBIX dNeMeHTax. LlInmuHaens paccYUThIBAETCS ¢ YY4ETOM HE TOJIBKO CHII pe-
3aHUS 1151 CAMBIX TSDKEIBIX PEKUMOB pabOTHI MPUBO/A, HO U CHJI, BOBHUKAIOMINX B IPHBOIHOM 3JIEMEHTE.

4.1.1.8 Pacuem u npoexmupogaHnue MexamponHo20 Mooy

B xauecTBe MEXaTPOHHOTO MOAYJISI MOXKET PacCMaTPUBATHCS: PEBOJIbBEPHAs FOJIOBKA; TOKapHO-(pe3ep-
HBIM CTOJI; TBYXOCEBOW CTOJI, PACHIUPSIOMINNA BO3MOKHOCTH TPEXOCEBOT0 CTaHKA; MHOTOLIMHUH/EIbHAS T0-
JIOBKA U T.J.

Heo0xouMble pacyeThbl BBITOIHSIOTCS C UCIIOIb30BAaHUEM aBTOMAaTH3UPOBaHHBIX cructeM Autodesk In-
ventor wim KOMITAC, wiu crienuain3upoBaHHOTO TPOTpaMMHOT0 o0ecriedeHus, pa3paboTaHHOTO Ha Ka-
dbenpe.

[IpoekT MexaTpOHHOI'O MOJ1yJisl BBIOJIHSAETCS B BUAE 3D-cOOpkU 1 cOOPOUHBIX YEPTEKEH.

4.1.1.9 Ilpoexm necywetl cucmemsi cmanka ¢ 4I1Y (Opyeoti mexamponuoii cucmemul)

[IpoekT Hecylei CUCTEMBI BBITIOJIHAETCS IO CTaHKY-aHAJIOry. PacyeT Hecyliel CUCTEMbI BBITIOJTHAECTCS
B CAE-cucreme Ansys. B xo/1e HH)XEHEpHOTO aHAJIN3a HECYIIeW CUCTEMbI CTaHKa BBIMOJIHAETCS pacyeT cra-
TUYECKUX, TUHAMUYECKHX U TEIUIOBBIX XapakTepucTHK. IIpu 3ToM Hecymias cucrema paccMaTpUBaeTCs Ha
KECTKUX M YIPYTHX OTMOpax ¢ UAealbHBIMH U HEUJICAIbHBIMU CThIKAMU. | eoMeTpriecKasi MOJENb, Y4acTBY-
fomasi B GOPMUPOBAHUH PACUETHON MOJICIH dKciopTupyeTcs u3 BHemHei CAD-cucTeMsl.

4.1.1.10 Texnonocuuecxas wacmo

B o0mem cnyuae TexHonmornyeckas yacte npezactasiusercs B BKP B Buzne texctoBoii u rpaguueckoit
yacreil. Ho npu 6omnb1om o6beme rpapuyeckoii yactu BKP TexHonornyeckas 4acTb MOKET OTpaHUYUBATHCS
Tonbko TekcToBor yacThio BKP. ITo cormacoBanuto ¢ pykoBoautenem BKP u npencenarenem metoanyeckoi
KOMHUCCHH TI0 HAIPaBIEHUIO TEXHOJIOTHMUYECKas 4acTh MOXKET OBbITh UCKIIOYeHa. B TexHomormyeckoil yactu
BKP BrInonHseTcs NpOEKT TEXHOJOTUYECKOTO Mpollecca W3TOTOBICHUS JeTalld, KOTOpas MUCIOJIb3YeTCs B
IIPOEKTUPYEMOI MEXATPOHHOM CUCTEME.

4.1.1.11 Vnpasraowas npoepamma ona cmanxa ¢ 4I1Y

Paznen 1omkeH BBIMOIHATHCS C UCHOJIb30BAHUEM JIBYX CIIOCOOOB COCTaBJIEHUS MPOTPaMM: PYYHOTO U
aBTOMATHU3MPOBAHHOTO ¢ Hcmoib3oBaHueM CAM-cuctem. B HeM HE0OX0aMMO Pa3paboTaTh YIPaBIISIFOIIYIO
porpamMMy AJIsi OTHOTO M3 TEXHOJIOTHYECKUX Mepexo/10B, o 00paboTke crokHOU nmoBepxHOCTH. [Ipu 3ToM
ClIeIyeT MPUBECTH pacueTHO-TexHoJoruueckyro kapty (PTK) u xoapl mporpamMmsl ¢ pacimu@poBKoil Ux mo-
KaJIpOBOT'O COJEPKAHUS.

4.1.1.12Hayuno-uccredosamenvckas ywacms (Cneyuanvhas uacms)

ITo cormacoBanuto ¢ pykooaureneM BKP MokeT ObITh JONOTHUTENBHO MPEICTaBIEH TaHHBIN pa3fel.
OH MOeT BBINOJIHSETCS UM Ha OCHOBE CAMOCTOSITEIbHBIX HAYYHBIX HCCIIEI0BaHUM, UM 0030pa COCTOS HUS
crHenuranbHOro Bonpoca u3 3aaanus no BKP. 3ta yacte BKP nomkHa mokazats ymMmeHUE BBITYCKHHUKA pab0TaTh
CO CIlELUATbHON, B TOM YHUCIE, C EPUOANYECKON IuTepaTypoil. B Hell 1omkeH ObITh MPOM3BEACH aHAIN3
aKTyaJbHOM MpoOJIeMbl U3 TEOPUU M MPAKTHKH MamnHocTpoeHus. [Ipu n3noxkeHuu pasnena HeIOMyCTUMO
OTPaHUYUTHCS 0030pOM KaKoro-immbo BOMPOCa, a TaKKe MPUBOAUTH OOLIEM3BECTHBIE CBEACHUS U3 yueOHOU
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auteparypsl. Paznen nomkeH, 3akaH4MBaThCS BBIBOAAMU. Bonpockl HayuyHO-HCCIIEA0BATENBCKON YacT 004-
3aTeNIbHO JOJDKHBI OBITh OPraHMYECKH CBA3aHbI ¢ TeMaTtukoii BKP.

4.1.1.133axnouenue

Breimnonnennas BKP nomkHa 3akaHYMBaTHCS 3aKJIIOUEHUEM, COIEPKALM BBIBOJIBI U OCHOBHBIE PE3YJIb-
TaThl pabOTHI.

4.1.2 I'padpuyeckasi 4acTb

O6mwmit 00beM rpaduyecKoil YacTH JOJKEH BKIIFOYATh HE MeHee 8 mucToB ¢opmara Al. Pexomenaye-
MoOe€ coJiepKaHue TpapuuecKon 4acTH:

4.1.2.1 Obwuii 6uo cmanxa ¢ 9I1Y unu opyeou npoexmupyemoti mexamporuou cucmemul (1 1ucT)

JlaHHBIN JOKYMEHT COJIEP’KUT OCHOBHBIC BUJIBI CTAHKA B BUJIC ICKU3HBIX BHJIOB C yKa3aHUEM rabapuT-
HBIX Pa3MEpOB.

4.1.2.2 Kunemamuueckas cxema cmanka ¢ 9I1Y uiu Opyeue eadichetiuiue cxemvl MeXampoOHHOU CU-
cmemuwl (1 mucT)

IIpu npoextupoBanuu cranka ¢ UIIY npencrasisercsa kuHemarndeckas cxema. IIpu npoektupoBanumn
Jpyroil MexaTpOHHOM CUCTEMBI IPENICTABISETCS CUCTEMA, KOTOPast ABIIIETCS onpeAenstoneil (¢yHKIIMOHATb-
HOE Ha3HAuYCHHE MMPOEKTUPYEMOIl CUCTEMBI.

4.1.2.3 3D-mo0env mexamponnoii cucmemui(1 1ucT)

B 3TOM 1O0KyMEHTE MeXaTpOHHas cUCTeMa peacTaBisercs B Buze 3D-Monenn KOHCTPYKIIUH U OT/IEITb-
HbI€ Y3716l B Buje 3D-noacoopok.

4.1.2.4 IIpoexm pobomomexnuueckoeo komniexca (1-2 nmucra)

B stom gokymente npezacrasnstores 2D u 3D-monenu po60TOTEXHUYECKOTO KOMIUIEKCA, BBITIOTHEH-
HBIE B J11000# 13 n3ydeHupix CAD-cuctemMe B OCHOBHO# ITporpamMMe MoAroToBky OakanaBpa. [IpuHsATEIe KOH-
CTPYKTOPCKHE PELICHUS JOKHBI ObITh 000CHOBaHBIKOHCTPYKIIUU

4.1.2.5 Ilpoexm wnunoenvroeo y3na(l mmcr)

Ecnu mmuHaenbHbIN y3e1 He BOLIeN B MPOEKT MEXaTPOHHOTO MOJYIISA, TO OH MPECTABIIAETCSA B BUJE
cobopounoro ueptexa. 3D-monens y3ia, Kak nmpasuio, u3odpaxkaercs Ha aucte 3D-Monenu MmexaTpoHHOM CH-
CTEMBI.

4.1.2.6 Pesynomamol unoicenepro2o ananuza(l-2 mucra)

B sToM nokymMeHTe MOTYT OBITH MPEACTaBICHBI PE3YAbTAThl CTATHUECKOT0, AMHAMUYECKOTO ¥ MOJIANIb-
HOTO PAacyeToB, a TAKXKE PEe3yIbTaThl MHKEHEPHOTO aHAIM3a IITHH/IEIBLHOTO y3i1a. He3aBucuMo oT moryueH-
HOTO 00beMa pe3ylbTaTOB — OHH JOJIKHBI OBITH MPEACTAaBICHBI KOMIIAKTHO, HE 0oJiee YeM Ha ABYX JIMCTaxX
¢dopmara Al.

4.1.2.7 Texnonocuueckas wacmo npoexma(1-2 mucra)

TexHonorHYecKast 4acTh MPOEKTa MOXKET OBITH MPE/ICTABICHA YEPTEKOM JIETATIH U 3aTOTOBKH, CXEMaMH
TEXHOJIOTUYECKHX HaJIa0K.

Yeprex neranu opopmisiercs: o0s3arenbHo U coaepkut 2D u 3D mpencraBinenue Aetanu; B ciaydae
CYIIECTBEHHBIX JOPAOOTOK KOHCTPYKIIUH, CBA3aHHBIX C YTOYHEHHEM HOPM TOYHOCTHU WJTU C YIYYIlIEHUEM TeX-
HOJIOTHYHOCTH JIETAJH, JIUCT BXOAUT B 00IIIEe YHCIIO JIMCTOB. B Mpounx ciyvasix JIMCT sBIsieTcs HHPOpMAIU-
OHHBIM U HE BKIIFOUAETCs B 00IIee KOJIMYECTBO JTUCTOB.

CxeMbl HaJAJOK JTOJDKHBI JIaBaTh MOJTHOE MPEJCTABICHHE O Pa3padOTaHHOM TEXHOJOTHYECKOM IIPO-
recce. s Kaxa0ro U3 TEXHOJIOTUYECKUX MEPEX0/I0B HEOOXOAUMO MPEACTaBUTh 3arOTOBKY, PEKYIIUMA WH-
CTPYMEHT, TPACKTOPHIO €0 OTHOCHTEIBHOTO MEPEMEIICHHUS, TAKKE IS IEPBOTO TIepeEX0/ia CIeyeT yKa3aTh
AJIEMEHTHI YCTAHOBOYHOTO TprcniocoOnenus. CTeneHp AeTaau3aluu IprucnocoOieHus J0KHA JaBaTh Mpe-
CTaBJICHHE O BO3MOKHOCTH pealIN3allii BHIOPAHHOIN CXeMbl 0a3MpOBaHUS W HA/ICKHOM 3aKPEIICHUH 3aro-
TOBKH. BcmoMorarenbHbIN HHCTPYMEHT (OMPaBKHU, MATPOHBI MEPEXOAHBIE BTYJIKHU U T.I.) HE CIeAyeT AyOIu-
pOBaTh, MPEICTABIIATH JIJISI HHCTPYMEHTOB Pa3JIMYHOTO THIIA.

4.1.2.8 Hayuno-uccnedosamenvckas wacms (1 nucr)

OdopmisieTcst B BUIe TIJIaKaTOB, cxeM, nuarpamm. [lo cormacoBanmio ¢ pykoBoguteraem BKP moxer
OBITH O(hOPMIIEH JIMCT TIO Pe3yabTaTaM HayYHBIX UCCIICIOBAHUM.

4.1.2.9 Dxonomuueckas wacmo (1 1UCT).
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4.2 IlopsiioK BBINOJHEHUS BHINYCKHOH KBAJIN(PHKANMOHHON PadoThl

Tembl BKP cBozsITCS K TpEM OCHOBHBIM HalpaBIEHUSAM: IPOEKT MoJiepHU3auu ctaHka ¢ YITY;
IIPOEKT MHOTOLIEJIEBOTO CTAHKA; HAYYHO-UCCIIEOBATEIBCKOE.

Kaxnplif CTyZIeHT, HaYMHAsl C BTOPOTO Kypca, Mody4aeT OJaHK — 3a/JaHue, BKIIOYAOIee 3a/laHie K
KypCOBBIM IPOEKTaM, paboTaM U pacyeTHO-rpaUUECKUM 3aJaHHUSIM 0 CeMH IUCLMILIMHAM (TPUIIOKEHHUE
A): Ilporpammnoe obecneueHHe aBTOMATH3MPOBAHHOTO NPOEKTUpOBaHUs; [IpoeKTHpOBaHWE CTAHKOB;
KoHcTpynpoBanue  MmexaTpoHHbIX — Monyied;  KoMmbroTepHOoe — MOJEIMpPOBAaHHME — INPOLIECCOB B
MalMHOCTpoeHnH; BcemomorarenbHoe 000pynoBaHHE MAIIMHOCTPOUTENBHBIX IMPOU3BOACTB; TEXHOJIOTHS
MamuHocTpoeHust; [IporpammupoBanue 06pabOTKH Ha CTAaHKAX ¢ YUCIOBBIM IIPOIPAaMMHBIM YIIPaBICHHUEM.

[Tpumepubie Tembl BKP ycranaBmmBaioTcsi Ha BTOpoM Kypce oOyuenus. Ha rocymapcTBeHHOM
9K3aMEHE ITPOBOJIUTCS SKCIEPTU3a BBIOPAHHBIX TEM.

B coorBerctBun ¢ Ttemoin BKP ee pykoBoauTens BplIaeT BBINYCKHUKY 3anganue Ha BKP,
YTBEpP)KJIECHHOE 3aBeAyrOIIUM Kadeapoi, ¢ ykazaHuem cpoka okoHdaHus (IIpunoxxenue b). OT1o 3amanue
BMmecte ¢ BKP npencrasnsercs nepen 3amuroii B 'OK.

3aBeyroLIMi BhITYCKarOLIeH KadeIpoil yCTaHaBIMBAEeT CPOKU MEPUOUIECKOT0 OTYETa BBITYCKHUKA
o BbmONHEHUI0 BKP. B ycTaHOBIIEHHBIE CPOKM BBITYCKHMK OTYHUTBIBACTCS IEpel PYKOBOIUTEIEM H
3aBeqyoUMM Kadeapoil, kotopsle QUKCHPYIOT cTeneHb (mpoueHT) roroBHoctd BKP u orpakator 310 B
MIPOTOKOJIE 3aBEAYIONIET0 Kadeapoil M Ha CHIEIIMAIBHOM CTeH/IEe Kadeaphl.

BKP BbInosHseTCSI HA OCHOBBI ITYOOKOTO M3YyY€HHs JUTEPATyphl MO CHELHATbHOCTH (Y4€OHHKOB,
yueOHBIX MOocOoOUH, MOHOTpaduii, MEPUOTUICCKON JTUTEPATYpHl, KYPHAIOB, HOPMATUBHOW JINTEPATYPHI H
T..). PexomeHnanuio 1o CHHCKY TakoW JUTepaTypbl MOXHO IOJYYUTb BO BpeMsl KOHCYJIbTallMU Y
pykoBogutensa. Kpome Toro, Heo6xoauMyro HH(pOpMALMIO MOKHO HOJYYUTh Yy CHEIMATIbHO HAa3HAYEHHBIX
KOHCYJbTAaHTOB 10 OTAEHbHBIM pasnenam BKP  — 5>KkoHOMHMYECKOH, TEXHOJIOTMYECKOM YacTH,
KOHCTPYKTOPCKOH, TporpamMmmupoBanue o0Opabotkm Ha crankax ¢ YITY. KoHcynbTaHTBI MpOBEPSIOT
COOTBETCTBYIOLIYIO YaCTh BBIITOJHAEMOM BBITYCKHOM paOOThI U CTaBAT HA HEH CBOIO MOJIKCh.

O6mue TtpeboBanus u mnpasmwia odopmieHus BKP wm3noxensl B cranmapre opramm3amuu (CTO
02069024.101-2015 «Pabots! crynenyeckue. Ooime TpeboBanus U IpaBuiia 0HOpPMICHUS»).

3a npunsaTsie B BKP pemienus u 3a npaBuiabHOCTh BCEX JAHHBIX OTBEYAET BBITYCKHUK — aBTOP BBITYCK-
HOM KBaIM(PUKAIIMOHHON pabOTHI.

K 3amure BKP nonmyckatoTcsi BbIYCKHUKH, BBIIIOJHUBIINE BCE TPEOOBaHUS y4ueOHOIO IJIaHa U IMPo-
rpamm.

3axonuenHas BKP, noanucanHas Ha TUTYJIBHOM JINCTE BBITYCKHUKOM, PYKOBOJIUTENIEM U KOHCYJIbTaH-
TaMH BMECTE C OT3bIBOM PYKOBOJUTENS MPEACTABISIETCS HAa MOIUCH 3aBeytoLeMy Kadeapo.

He mno3gnee, yem 3a aBa IHA A0 3alIUThl CTYJIEHT MPEIACTaBIAET cekperapro ['ocymapcTBEeHHOM
HK3aMEHAIlMOHHON KOMUCCHUU BCe HEOOXOAMMBbIE JOKYMEHTHI:

- pacrnopsbKeHHe IUPEKTopa ASPOKOCMUYECKOTO0 HWHCTUTYTa O JIONMYCKE K 3aluTe O0yJarommxcs,
YCIIEIIHO MPOUIEIINX BCE ATAIlbl, yCTAHOBJIEHHbIE 00pPa30BaTEIbHON MPOrpaMMoii;

- oguH 3k3emiuigp BKP B cOpourtopoBanHoM BuUjE;

- o13bIB pykoBoauTeins o BKP no ¢opme cornacHo nelictByromeMy B yHuBepcutere crangapty CTO
02069024.101-2015;

- muct HopMokoHTposis BKP no ¢opme cormacHo aeiictByromemy B yHuBepcutere cranaapry CTO
02069024.101-2015.

4.3 IlopsAoK 32U THI BHIMYCKHON KBAJM(PHKAIMOHHOI PadoThI

3amurta BKP npoucxoaut my6nanuno. OHa HOCUT XapakTep AMCKYCCUU M MPOMCXOAUT B 0OCTaHOBKE
BBICOKOU TpeOOBATEIHPHOCTH U MPUHIIUITHATEHOCTH; OOCTOATEIFHOMY aHAIH3Y JTOJDKHBI TIOJIBEPTaThCS 10CTO-
BEPHOCTh U OOOCHOBAaHHOCTh BCEX BBIBOJIOB U PEKOMEH/ AN, colepxammxcs B padore. Kpome wieHOB Jk-
3aMEHAIlMOHHOM KOMMCCHM Ha 3alllUTe *KenaTelibHO npucyrcTBue pykoBoautens BKP | a Takxe Bo3MOXKHO
MPUCYTCTBHUE JIPYTUX CTYACHTOB, MIPENOaBaTENICH U aIMUHHUCTPAITUH.

3acenanue ['ocyqapcTBEHHOM K3aMEHAIMOHHON KOMUCCUM HAYMHAETCS C TOTO, YTO CEKPETaph 00BSB-
JISeT 0 3alIUTe, YKa3blBas ee Ha3BaHue, (haMUIIHIO, UMSI, OTYECTBO €€ aBTOPa, a TAKXKe JOKJIAAbIBAET O HATUUUHU
HEOOXOMMBIX B JieJie IOKyMEHTOB, IlepeaeT npeacenaTento 3akonueHnyto BKP u Bce HeoOxoumblie mate-
pHUaibl, TIOCIEe Yero OO0YydYaroIMiACs TMOJy4daeT cJIOBO aisi Aokmana. [lpumedanne — B I'OK moryr ObITh
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IIPEJCTABIICHbI TAK)KE MHbIE MAaTEPUAJIbl, XapaKTEPU3YIOIINE HAYUYHYIO U IPAKTHUECKYIO [IEHHOCTD BBITIOJIHEH-
Hoil BKP — neuatneie cratbu o teme BKP, nokymeHThI, yka3bIBarolye Ha IpakTuueckoe npumenenue BKP,
MakKeTsl U T.J.

3amura BKP nmpoBoautcs Ha oTkpeiToM 3acenanun 'OK ¢ yuactuem He MeHee JBYX TpeTeil cocTaBa
KOMHCCHUH.

3amura BKP MoxeT npoBoauTcs Kak B yHUBEPCUTETE, TaK U HA NPEAIPUATUAX, B YUPEXKIECHUAX U Op-
raHu3alusaX, ISl KOTOpbIX TeMaTHka 3amumaembix BKP npeacraisier HayuHbli MM IPaKTUYECKUH MHTe-
pec.

st coobmenust conepskanusi BKP BeIycKHUKY npegocTaBisercs He Oosee 15 MuH.

ITocne okoHuyanus noxnana uieHsl I'OK 3a1ar0T BOnpockl, KOTOPbIE CEKPETAph 3aIIUCHIBAET BMECTE C
OTBETaMM B NMpoTOKoJ. YieHsl 'ocyqapcTBEHHOM SK3aMeHAllMOHHON KOMHUCCUU U JIMLA, IPUTJIAIIEHHbIE Ha
3alIUTY, B YCTHOH (hopMe MOTYT 3a/1aBaTh JIt0ObIe BOMPOCHI 10 IpobieMaM, 3aTpOHYTHIM B pabore. OTBevas
Ha BOIIPOCHI, HY’)KHO KacaThCsl TOJIBKO CYILECTBA Jiejla. 3aTeM CEeKpeTapb 3aUMTHIBAET OT3bIB PYKOBOIUTEIIS.

[TponomxurensHOCTh 3auThl 01HOM BKP, xak npaBuio, He noimkHa npesplaTh 30 MUH.

4.4 Kputepuu OlieHMBAHNS BBINYCKHON KBAJIU(PUKAIMOHHON padoThI

Pesynbrarer 3amutel BKP onpenensitorcss ouenkamu "orauuno", "xopomo", "yn10BiIeTBOPUTENBHHO",
"HeynoBinersopuTenpHo". OueHkn "orminuHO", "Xopomo", "yZOBIETBOPUTENBHO" O3HAYaIOT YCIEHNIHOE
IIPOXO0XKACHHUE I'OCYJaPCTBEHHOIO aTTECTAlMOHHOTO UCIIBITAHMUS.

IIpu onpenenennn ounenku BKP npuHumaroTcss BO BHUMaHHE YpOBEHb TEOPETUYECKOM, HAYYHOU U
MPAKTUYECKOH MOITOTOBKH BBIITYCKHUKOB, UX IPO(QECCHOHATBHOM MOITOTOBICHHOCTH B COOTBETCTBHH C Tpe-
6oBanusiMu @I'OC BO, ycraHoBIIeHHBIE KaK Ha OCHOBE aHaJIM3a KauecTBa BelnosiHeHHoM BKP, Tak 1 Bo Bpems
ee 3ammThl. Tak OLEHMBAIOTCS aKTyaJIbHOCTh M BaXHOCTh TeMbl BKP 1y Haykn u nmpon3BocTBa, Hanu4yue
nyOJIMKanui A n300peTeHuil o 3auiaeMoil TeMe, IpoBeIeHUe SKCIIEPUMEHTANIbHBIX, TA0OPAaTOPHBIX MU
MPOMBIIIJICHHBIX UCTIBITAHUH, TMYHOE y4acTHE BHIITYCKHUKA B Pa3pabOTKe U MPUHSATHH MPOSKTHBIX TEXHUYE-
CKHMX pPEIICHUI.

Onenka BKP cTyneHTOB npou3BOIUTCS 10 CIEAYIOINUM KPUTEPUSIM:

- OLICHKA «OTJIMYHO» BBICTABIISAETCS CTYIEHTY, €CJIU IOKa3ajl O0JbLION 00bEM BBINOJIHEHHBIX pabdoT;
TUTIOBBIMH IIPUMEPAMH TaKHX PaOOT SBISIOTCS - HATYPHBIE HCIIBITAHUS HA 000PYJOBAaHUY WJIN BHIYHCIIUTEIb-
HBIN SKCIIEPUMEHT; HHTEPECHBIE pellIeHNs B cienuanbHol yactu BKP, a Taxke nokasal cBoMMH OTBETaMU Ha
BOIIPOCHI KOMHUCCHUH, YTO OH IIy0oKo U mpouHo ycBoms OII; ucuepnbiBarole, MOCae10BaTENbHO, YETKO U
JIOTUYECKHU CTPOMHO M3J1araeT MaTepuall, yMeeT TECHO YBA3bIBATH TEOPUIO C IIPAKTUKOW; HE 3aTPYLHSAETCA C
OTBETaMHU Ha MPOOJIEMHO-OPUEHTHPOBAHHbBIE BOMPOCHI; IPABHIIBHO OOOCHOBBIBAET MPUHSATHIE PEILICHNUs, Bia-
Jie€T Pa3HOCTOPOHHUMU HABBIKAMU U IPUEMAaMH BBITNIOJIHEHNSI HHKEHEPHBIX 33]1a4;

- OLICHKA «XOpOILI0» BBICTABIISETCS CTYJIEHTY, €CJIM MT0Ka3all HE0OXOAUMbI 00BEM BBIIOJIHEHHBIX pa-
00T, a TaKXKe JJ0Ka3aJl CBOMMHU OTBETAMM Ha BONPOCHI KOMUCCHHU, YTO OH IITyO00KO M npoyHo ycBou OII; mo-
CJIEI0BATEIIbHO, YETKO U JIOTHYECKH CTPOMHO M3JIaraeT MaTepuas, yMeeT TECHO yBS3bIBATh TEOPUIO C PAKTH-
KOIi; He 3aTpyIHseTCs ¢ OTBETaMH Ha IMpPOOJIEeMHO-OPUEHTHUPOBAHHbIE BOMPOCHI; MPaBHILHO 00OCHOBBIBAET
MIPUHSTHIE PELICHMUS;

- OLICHKA «YyJIOBJIETBOPUTEIHHO» BHICTABIISAETCS CTY/IEHTY, €CJIN ITOKa3al He0OOXOJMMbI 00bEeM BBINOI-
HEHHBIX paboT, HO OTBETaMU Ha BOMPOCHl KOMUCCUU HE MOXKET MOJHO PACKPBITh CYIIHOCTh BBIIIOJHEHHON
paloThI; HEMOCeI0BaTEIbHO H3JIaraeT MaTepHual, He yMEeT TECHO YBA3BIBATh TEOPHUIO C IPAKTUKOM; 3aTpy-
HSIETCSl C OTBETaMU Ha MPOOJIEMHO-OpPUEHTUPOBAHHBIE BOIIPOCHI; TOMYCKAET OMHUOKHA B 0O0CHOBaHUM MPUHSI-
TBIX PELICHUMN;

- OLICHKA «HEYJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, eciin npencraswi BKP, Ho He oTBeTnn Ha
BOIIPOCBHI KOMUCCHUH 110 TeMe BbinoaHeHHOW BKP.

Kaxnpiit u3 unenoB I'OK MokeT MCIOIB30BaTh NPOTOKOJ, KOTOPBIA MOXKET MCIOJb30BaTh IIPH BbI-
CTaBJICHUU OLIEHOK. OLIEHKH BBICTABIJIIOTCS B KOHIE 3acenaHus ' DK OTKpBITBIM roJ0COBaHUEM MPOCTHIM
6onbmmHCcTBOM. Pesynbratel 3amutel BKP 00BsBasSIOTCS B TOT *Ke eHb nocie oopMIIeHHUs MPOTOKOIIA
3acenanus 'OK.

Boeinycknuky, 3amurtuBmemy BKP, pemenuem ['OK mpucBauBaercs kBanudukanus OakajgaBp IO

Hanpasienuto 15.03.06 Mexamponuxa u pobomomexnuxa u Bpy4aeTcs JUILIOM.

BBIITyCKHUKY YHUBEpPCUTETA, CIABIIEMY KYPCOBBIE SK3aMEHBI C OLICHKON «OTJIMYHO» HE MEHEE YEM T10

75% Bcex AMCUUIUIMH y4eOHOro IUlaHa, a MO OCTAJbHBIM JUCIMIUIMHAM — C OLIEHKOM «XOpOIIO» H
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samutuBineMy BKP ¢ omieHKo# «0TInYHOY, a TAaK)Ke MPOSBHUBIIEMY Ce0s1 B HAYIHON M 00IIIECTBEHHOM padoTe,
BBIJIAETCS AUIIOM C OTJIMYUEM.

[To pe3ynbTraraM rocynapCTBEHHBIX aTTECTAlMOHHBIX MCIBITAHUNA 00ydarolIuiics MMeeT MpaBO Ha
aTeIISLUIO.

OO0yyaronuiicst UMeeT MpaBo MOIaTh B ANEUISIIMOHHYIO KOMUCCHIO TUChbMEHHYIO alleJISIUIO O Hapy-
LIEHHUH, 110 €0 MHEHUIO, YCTaHOBJIIEHHON IIPOLEAYpPHI IPOBEIEHUS ITOCYIapCTBEHHOIO aTTECTALIMOHHOIO HC-
MIBITAHUSI U HECOTJIACUU C €r0 PE3yJIbTATAMH.

Anemauus nogaercs JMYHO 00y4darolUMCs B alleJUSIIMOHHYI0O KOMUCCHIO HE TIO3/IHEE CIIEAYIOIIETO
pabouero Hs mocie OOBSIBICHUS PE3YIbTATOB FOCYAAPCTBEHHOTO aTTECTAIIMIOHHOTO HCTIBITAHHUS.

Anensinys paccMaTpUBaeTCs He Mo3aHee 2 pabovymx AHEW o THS MOJauu aneJUIIUA Ha 3aCeIaHuu
aneJUIALMOHHON KOMHCCHH, HA KOTOPOE MPUTJIAIIAOTCS IIPEACceIaTeb rOCyAapCTBEHHOM YK3aMEHAIMOHHON
KOMHCCHHU M 00YUaIOIIMIACS, TIOAaBIINHA aNleIIISIHIO.

3acenanue anesUISIUOHHON KOMUCCHH MOXET IPOBOJAUTHCS B OTCYTCTBHE 00YYaIOIIErocs], OJaBIIero
aneUISUIOo, B ClIydae €ro HesIBKM Ha 3aceaHKe alleJUIILIHOHHON KOMUCCHH.

Pemenue anemissiiMOHHOW KOMUCCUU JAOBOAMTCA IO CBEIEHHUs O0yYarollerocs, MoJaBIlIero amesis-
110, B TeUeHUE 3 pabovmX JHEH CO JHS 3aceqaHus aneJUISIMOHHON KoMuccuu. DaKkT 03HAKOMIICHHS 00y4a-
OLLETOCs, MOAABILETO aneUIsAIUIO0, C PEIICHHUEM alleUIIIUOHHON KOMUCCUU YIOCTOBEPSIETCS MOIMUCKHI0 00Y-
YaroIIErocs.

[Tpu oTka3e OT 03HaKOMJICHHS (TIOJITUCH ) COCTaBJISET aKT 00 OTKa3e OT 03HAKOMIICHUS (SBIISETCS MPH-
JIOKEHHEM K TIPOTOKOITY), KOTOPBIH MOIIMUCHIBACT MpeceaTelNb (JIMO0 OMH U3 YWICHOB aneIUIAIIUOHHON KO-
MUCCHUH, IPUCYTCTBOBABIIIUM Ha 3aCEIaHUH ) aNeJUISIIIMOHHON KOMUCCHU U CEKpeTaph aneUIsIIIHOHHON KOMHC-
CHH.

[Ipu paccMOTpeHUH aneuIs LUK O HapyIIEeHUH MPOLEAYPhl IPOBEACHUS TOCYIAPCTBEHHOIO aTTecTa-
LIMOHHOT'O UCIBITAHUS aleJUISILIMOHHAs KOMUCCHS IPUHUMAET OJIHO U3 CJIEIYIOIIMX PELICHUI:

- 00 OTKJIOHEHUH amleIISIUH, €ClIM U3JI0KEHHBIE B HEl CBEJICHUS O HapYIICHUSX IMPOLEAYpPHI TPOBE-
JI€HUs TOCY/IapCTBEHHOT'0 aTTECTAlMOHHOIO UCHBITAaHUS 00yYarollerocs He MOATBEPIMINCh U (WIH) HE IO-
BIIMSJIM HA PE3YJIbTAT FOCYAAPCTBEHHOTO aTTECTAIMOHHOTO UCTIBITAHNUS;

- 00 y/ZIOBJIETBOPEHUH aNEIUISIINN, €CIIH M3JI0)KEHHBIE B HEHl CBEACHUS O JOMYIIEHHBIX HAPYIICHHIX
MpOLEAYPHI IPOBEACHUS TOCYIaPCTBEHHOI'O aTTECTAllMOHHOTO UCTIBITAHUS 00YYaroIIerocs MoATBEPAUIUCE U
MOBJIMSUTM Ha PE3yJIbTaT TOCYJapCTBEHHOI'O aTTECTAlMOHHOIO UCIIBITAaHUSI.

B cnyuae yoBiIeTBOpEHHMS aneuIsiiuy pe3ybTaT NPOBEIECHUs TOCYAapCTBEHHOIO aTTECTAllMOHHOTO
WCIBITaHUS TOJUIEKUT aHHYJIMPOBAHUIO, B CBSI3U C YEM MPOTOKOJ O PACCMOTPEHHUM aNeJUISLUU HE T03/1HEE
CIIEYIOIIETO pabovero AHs MepeJaeTcss B roCy1apCTBEHHYIO HK3aMEHAIIMOHHY0 KOMUCCHIO JUTSl pealu3aluu
pelIeHns aneJIIUOHHON KOMUCCHH.

OO6yuaromieMycst IpeoCTaBIIAETCsl BO3MOXHOCTh IPOMTH rocy1apcTBEHHOE aTTECTAl[MOHHOE UCIIBITa-
HUE B CPOKH, YCTAHOBJIEHHbIE YHUBEPCUTETOM.

[Ipu paccMOTpeHHH aneuIAUU O HECOTJIACUU C PE3YJIbTATAMH TOCYAapCTBEHHOTO aTTECTAlMOHHOTO
WCIBITaHUS aleJUIIUOHHAs KOMUCCHUSI BBIHOCUT OJHO U3 CIEIYIOIINUX PELICHH:

- 00 OTKJIOHEHUH ANeNISIUU U COXPAaHEHUU Pe3yNbTaTa rocy1apCTBEHHOTO aTTeCTAIMOHHOTO UCITBI-
TaHUs;

- 00 yJIOBJIETBOPEHUHU aMeISINN U BBICTABIIEHUH MHOTO pEe3ylibTaTa roCyJapCTBEHHOTO aTTeCTallH-
OHHOT'O UCTIBITAHUSI.

Pemienue aneaisuoHHON KOMHCCUH HE MO3/IHEE CIEAYIOIIEro paboyero JHs NepeaaeTcs B rocyaap-
CTBEHHYIO SK3aMEHAIlMOHHYIO KOMHCCHIO. Pelenne anemuissiiMoHHOW KOMUCCHH SIBJISIETCS OCHOBAHUEM ISt
AHHYJIMPOBAHUSI PaHEE BBICTABIIEHHOI'O PE3YJIbTaTa FOCYJApPCTBEHHOTO aTTECTAIMOHHOTO MCHBITAHUS U BbI-
CTaBJIEHUS HOBOTO.

Pemienue anemisiiimoOHHON KOMUCCHU SIBJISIETCS OKOHYATENIbHBIM U IEPECMOTPY HE MOJICKHUT.

[ToBTOpPHOE TMpOBEAEHUE TOCYAAPCTBEHHOTO ATTECTAllMOHHOIO UCIBITAaHUS OOydarouierocs, rnojas-
LIETO aleJIISALHUI0, OCYIIECTBIIETCS B IPUCYTCTBUM OJJHOT'O U3 YJIEHOB ale/UISIIIMOHHON KOMUCCHUH HE MTO3/THEE
JaThl 3aBeplleHns o0ydeHus B yauBepcuteTe B coorserctBuu ¢ @I'OC BO.

Anensuysa Ha MOBTOPHOE MPOBEIECHHUE TOCYAAPCTBEHHOTO aTTECTAllMOHHOTO MCIBITAHUS HE TIPUHHU-
MaeTcsl.

AnNeIsiIUOHHbIE TOKYMEHTHI MPUKPEIUISIOTCS K MPOTOKOJIAaM UTOrOBOW rOCYJapCTBEHHOM aTTecTa-
[IMU COOTBETCTBYIOILIETO HAPaBICHUS.

PesynbpTaThl TOCYIapCTBEHHOM MTOTOBOM aTTECTAlMU MO 0Opa30BaTENbHBIM MPOrpaMMaM BBICIIETO
o0Opa30BaHMs 3aC/IyIIMBAIOTCS HA YUEHOM COBeTe (paKyJIbTeTa/MHCTUTYTA.
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OTyeT rocy1apCcTBEHHON SK3aMEHALIMOHHON KOMHUCCHH BMECTE C PEKOMEHAAIUSAMHU O COBEPILIEHCTBO-
BaHWU KavecTBa MPOQPECCHOHATHHON MOATOTOBKH BBITYCKHUKOB MPEICTABISICTCS B Y4eOHO-METOAMYECKOE
YIPaBJICHUE B HEJIEIbHBIN CPOK MOCIIE 3aBEPIICHHS TOCYJAPCTBEHHON UTOrOBOM aTTECTAlIUH.

Kaxxgast 3ammra BBIMYCKHOW KBaM(UKAIIMOHHOW pabOThl M cJada TOCYAapCTBEHHOTO SK3aMeHa
odopmisieTcs OTAeNbHBIME TPOTOKONaMu. B otnenbHbIx mpoTokonax uieHoB ['OK yka3biBaroTcs moka3aTenu
KauecTBa OLIEHKH UTOTOBBIX aTTECTAIUH, IeIaeTCs 3alUCh O MPUCBOCHUH COOTBETCTBYIOIICH KBaTU(DUKAIIH
U PEKOMEHJAIUAX KOMUCCHH.

IIpoTokoiibl 3aceiaHuil KOMUCCHUN TIOJIUCHIBAIOTCS NpeacenareneM. [IpoTokon 3acenanus rocynap-
CTBEHHOH HK3aMEHALlMOHHON KOMUCCUU TaK»Ke€ MOANKCHIBAETCS CEKPETAPEM IK3aMEHALIMOHHON KOMUCCHH.

[TpoTokoIbl 3aceqannii KOMHCCUN CHIMBAIOTCS BBITYCKAMOIIECH Kadeapoil, COTPYAHUKH KOTOPOH 1O
aKTy NpueMa-rnepeayu nepeaaroT NPOTOKOIbI COMNIACHO rpaduKy cjauu JOKYMEHTOB B apXHB.

BKP xpanuTcs B apXUBE YHUBEPCUTETA.

Tekctel BKP, 3a uckinrouenuem tekctoB BKP, coneprkaiux cBeieHus1, COCTABIISIONINE TOCY1apCTBEH-
HYIO TaliHy, pa3MEeMIAIOTCs B AICKTPOHHO-OMOIMOTEUHOM CUCTEME YHUBEPCUTETA U MPOBEPSIOTCS HA 00BEM
3aMMCTBOBaHUS — OH He J0JbKeH npeBbimath 50 %. JloctatouHo 0oibiIoi 00beM 3auMCTBOBaHUS OOBSCHS-
€TCSl TEM, YTO TJIABHOE OTIMYHE 3aKJIF0YACTCS B KOHKPETHBIX TEXHUYECKUX PEHICHUSX, PEaIM30BaHHBIX I'pa-
¢buyecky, a cucteMa «AHTUIUIArHaT» UX HE aHAJIU3UPYET.

CexpeTapb KOMUCCUHU B HEJIEIABHBIN CPOK IMOCIIE 3acCeaHus TOCYIapCTBEHHON 3K3aMEHAIIMOHHON KO-
MUCCHUH MIpelocTaBisieT 1eKkTpoHHy0 Bepcuio BKP B dopmate PDF B Hayunyto OubinoTexy, nuiry, OTBET-
cTBeHHOMY 3a pa3menieHue BKP B ObC, Ha3HaueHHOMY NIPUKa30M.

Ha Brimyckaromieil kadgeape B TeUeHUE MATH JET XPAHUTCS 3aKII0UYeHHE 00 OPUTHHAIBHOCTH TEKCTa
BKP, chopmupoBanHOE CUCTEMOI «AHTHUILIATHAT.
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CocraBuTeNd: /
3as.xah. TMMCK ALH. lNonskos

W PACUIUGPOSKA NOONUCY
nodnuce PACUMBPOSKA NOORLUCH
3apenyromi Kadeapoi
TEXHOIIOTHH MAIHHO CHHA MET a0aThIBAIOIINX CTaHKOB H_ KOMITJICKCOB
ﬁ A.H. ITonsxos

[Tpencenarens METOAMYECKOHR KOMHCCHH
15.03.06 Mexarponuka # poGOTOTEXHUKA g ﬂ%pfl’“’:{
KOO HAUMEHOSAHUE b PACIUPPOSKa NOCIRICH

CoryracoBaHo:
JIupekTop A3POKOCMHYECKOr0 HHCTHTYTa
A.WA. Ceprees

HARMENOSGNUE (haxybmema (uncmumyma) nodnucs pacuugposxa nodnuc
/ 3ageayromuii oT1eN0M GOPMHPOBAHHS QW Hay4HOH 00paboTKH JOKYMEHTOR

H.HBuramaesa (oA, bt e ricccicceofot

nOGNUCYH pacuudposxa nodnuct

V10/HOMOYEHHEIH 1O xaq%/mpoxocmecxoro WHCTHTYTa
/ A.M. Yeprovcosa

v nodnucy PACUGPOSKG NOONICY



Ipuiao:xkenue A
(ob6s3aTeIBLHOE)

Kadenpa «TexHonoruss MammmHOCTPOCHHUS,
MeTauI000padaThIBAIOIINE CTAHKU U KOM-

TUTCKCHD»
YTBepxkaarw:
3aB. kadeapoi [MomsikoB A.H
« » 202_r
BbA30OBOE 3A/IAHHE

HA PACYHETHO-IIPOEKTHPOBOYHBIE PABOThI

cmyoenmy Aooynvmenesa Codhoa Axmamosna, 2IMP(6a)Mex

dbamuans, nms, oTuecTBO, rpynna

10 KypCaM JUCHUILINH:

1. Ilpoepammmnoe obecneuenue asmomamusupo8aHHO20 NPOEKMuUPOBaAHUs.
2. IIpoexmuposanue cmankos ¢ ucioebim npocpammmubim YpaeieHuem
3. Koncmpyuposanue mexampoHHbix MOOYIEl

i KOMI’lb}OmepHOQ MOdeﬂMDOGClHue npoueccos 6 MauuHoCmpOoeHuu
i TpchnopmHo-HaKonumeJleble cucmemuvl u npOMbluUl@HHbl@pOéOWlbl
@ Texnonozus asnmomamu3upoearHoOc0 MAUMUHOCIMPOEHUA

L HDOZDCIMMMDOGCIHU@ 06pa60ml<u HA CMAHRKAax ¢ 4UucCiossvim npocpammHbim ynpaeieHuem

Hcxoonvie oannvle 7305.30.06 - «Kopnyc»

demans

BEPTUKAJbHO-CBEPJIMJIbHBIN cTanok 2H125

MO/1€JIb CTAHKA

oucyunnune «Ilpoepammnoe obecneuenue asmomMamu3upOBALHO20 NPOEKMUPOBAHUsL» Pa3padboTaTh
1 3-D.mooens oemanu 1305.30.06 - «Kopnyc»
2 C ucnonb3osanuem accouuamuenblx U006 GbINOIHUMb YepHedc denmanu

Ilo ducuunﬂuHe «HpoekmupoeaHue CMAHKO8 C YUCIOBbIM NPOSPAMMHBIM Yynpaeienuem

pa3paboTaTh: Ilpoexkm modepruzauuu cmanka
3 Ananu3s cayycednozo Haznauenus cManKa

4 Pazpabomka eapuanma mMoO0epHu3auuu CmaHKa

5 Buibop perrcumos pezanus ¢ yuemom naanupyemou MooepHu3ayuu
Pazpabomka Kunemamuueckoii cxemovl MOOCPHUZUPYEMO20 CIAHKA

Pacuem npueoodoe cmanka

Pazpabomka npoexkma npueooa 21aeHo20 06UNCEHU, NPUEOOA HOOAY

9 Ipoexkm wnunoenbHozo yina

IoINIo]

Ilo oucyunnune « Koncmpyuposanue mexampoHuvix Mooyneu»

paspaboTraTh: Ilpoexm mexamponnozo mooyns
l Boinoanume pacuenm OCHOBHbBIX XaApAKmepucmuK MexampoHHo20 MOOVJI}I
g Komnonosxa MEXAMPOHHRO20 Modwm

3 Tpexmepnas mooenv mMexampoHHO20 MO0V ¢ NOOPOOHBIM RPEOCMABICHUEM 8CeX KOMNOHEHMOG

4 Céopounwtii uepmedic MEXAMPOHHO20 MO0y
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[Io puctumimHe « Komnviomeprnoe mooeauposanue npoyeccos 6 MauuHOCMpOeHUU»
pazpabotath: IIpoexkm Hecywiell cucmembl CHIAHKA U 6bINOJHUND €€ UHHCCHEPHbLI AHAU3
1 Paszpadvomamb 3P-modenu demaneii necywieii cucmemut cmanka (HCC)

2 Paspabomams coopounyro moodeap HCC

3 Paspabomams Koneuno-siemenmuyio mooenv HCC

4  Boeinonanume pacuem cmamuyeckKux, OuHamudeckux u menjioevtx xapaxmepucmux HCC

[To mucturune « Tpancnopmuo-HaKonumenbHvle CUCIEMbL U NPOMbLULIEHHbIE POOOMbLY
pa3pa60mamb: Pacuem rnemenmos u npueoda njaacmuHuanozo Koueeﬁepa

1 Pacuem ocHO8HbIX napamempos u XapaxKmepucmuk Koneeiiepa

2 Kunemamuueckasn u pacuemHuan cxemvl KoHngeiiepa

3 Pacuem npuseoda Kouseiiepa

4  Coopounvlii uepmesic y31a NpusoOHOIL 36€3004UKU

Mo pucuutuinHe « TexHono2us agmomamusupo8aHHo20 MauUHOCmMpoeHusy pa3padoTaTh mexHolocuye-
ckuti npoyecc uzeomognenus oemanu305.30.06 - «Kopnyc»

[To nucuunnune «Ipoepammuposanue 0OpaboOmKu Ha CMAHKAX ¢ YUCTOBbIM NPOSPAMMHBIM YNpasie-

Huem»

pa3paboTath:

1 YVnpasaarouyro npozpammy odpadbomku demanu 6 cucmeme UIIY (pyunoe npozpammuposanue)
2 IIpocpammy oopadbomku demanu 8 CAM-cucmeme

3  Paspabomamp kapmy nHanadox cmankos ¢ 411y na 0opabomxy demanu 7305.30.06 - «Kopnyc»
Koncynemanmut no pazoenam:

Ilpoepammnoe obecneuenue

aA8MoMaAMuU3UPOBAHHO20 NPOCKMUPOEAHUS U 11. Huxumuna
NOANHUCH HN.0. ®amuins

Ipoexmuposanue

Cmanxos ¢ UITY A.H. Ilonsxos
MOANNCH HN.0. Pamunins

Konempyuposanue mexamponnuix
Mmooyneli A.H. Ilonsaxos

NMOANHUCH HN.0. ®amuins

Komnviomepnoe modenuposanue
npoYyeccos 6 MauUHOCMpPOeHUU C.B. Kamenes

NOANHUCH HN.0. ®amuins

TpaHCI’IOPmHO'HCZKOaneJZbHble cucmemnsl

U NPOMbLULILCHHbLE POOONbL K.C. Pomanenxo
NoANMNCH N.0. ®amuiaus

Texnonoaus MauUHOCMpPOCHUs. A.H. I'onuapos
MOANNCH N.0. ®amuians

IIpoecpammuposanue obpabomku na cmaHkax

C YUcCjloebvim I’lpOZpaMMHblM ynpaeﬂeﬁue/w
A.A. Tepenmoves

NoANKCh N.0. ®Pamuians
Pyxosooumens BKP U1l Huxumuna
noanucn 1.0. Damuns
3aoanue npunsn Kk ucnorHeHuIO « » 20 2
C.A.A60v1vmenesa
NoANKCh N.0. ®amuians
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IIpuiaoxenune b
(00s13aTEILHOE)

Kadenpa: «TexHomorusi MalImHOCTPOCHHSI,

MeTannoo6pa6aTHBa}omHe CTaHKHW U KOMIIJICKCBD)>

Yr1Bepxaaro:

3aB. xadenpoii [TonsikoB A.H.

« » 20 r.
3AJJAHHUE

HA BBINOJIHEHHE BBINYCKHOM KBAJIN(pUKANMOHHON padoThl

CTYACHTY MumenkoBy Imutpuro CepreeBuuy

(Damunms, ©UMsi, OTYECTBO)

no Hanpasienuto noarotokn  15.03.06 — MexaTpoHuka u poOOTOTEXHHUKA

KO, HAHUMECHOBaHHUEC

1 Tema BKP: IIpoekT MOAEpHHU3AIMHY IIUPOKOYHUBEPCATLHOTO KOHCOJILHO-(DPE3EPHOTO CTAHKA
6P&2111
2 Cpok cnauu cryaeHntoM BKP «» 20 r.

3 Iens m 3agaun BKP C 11e11b10 IOBBIICHUS IIPOU3BOJIUTCILHOCTH M PACHINPESHUS TEXHOJIOTHYSCKUX

BO3MOKHOCTEN MPOBECTH MOJECPHU3ALNIO VHUBEPCAILHOrO cTanka Monenu 6P82I11 B cranok ¢ UITY,

IIOBBICUTH MOIITHOCTHU BJIGKTDOIIBI/IFaTeJIGﬁ IIPUBOJAA IJIaBHOI'O ABHKCHHA U IIPUBOAOB 11044, pacCIlin-

PHTh JHMAIIa30H YacTOT BpallleHUs, CKOHCTPYMPOBATh MEXaTPOHHBIN Moayab «IllecTHmuHaensHas 1I0-

BOPOTHASI TOJIOBKAY.
4 Ncxonnbie nanubie kK BKP  Texaudeckuii nacnopt ctanka mogenu 6P82111, Mmeroauku pacuera

Y3JIOB CTaHKa, IPOIrpaMMHO-MATCMATHYCCKOC obecreucHue JJI1 MOACIIMPOBAHUSA Y3JI0B CTaHKA

5 IlepedeHp BONPOCOB, NOIEKALUX Pa3pabOTKe
Annotauus. Conepxanue. Beenenue

5.1 O630pHas 4acTh U MOCTAaHOBKA 33/1a41

5.1.1 O630p ppe3epHBIX CTAHKOB

5.1.2 HanpaneHusi MOJepHU3alMU (Ppe3epHBIX CTAHKOB

5.1.3 YcTpoifcTBO MHMPOKOYHUBEPCATHHOTO KOHCOJIBHO-(pe3epHoro cranka mogenu 6P82111

5.1.4 TlocTtaHOBKa 11eJIM U 33]]a4 IPOESKTUPOBAHMUSI

5.2 HpOCKTI/IpOBaHI/IC 0a30BBIX Y3JI0B 1 MOAYJIA CTaHKa

5.2.1 Ananu3 pe:xXxMMOB pe3aHusi

5.2.2 KuneMatuueckuii pacyeT KOpOOKH CKOPOCTEH CTaHKa

5.2.3 [IpoekTHBIN pacueT 3y0UaThIX mepejay it KOpoOKH CKOpOCTel cTaHKa

5.2.4 IlpoekTHBIH pacueT BaJIoB KOPOOKU CKOPOCTEH CTaHKa

5.2.5 Pacyer 1 noa0op MOALIMITHUKOB KaUE€HUS JUIsl KOPOOKH CKOPOCTEH cTaHKa

5.2.6 Pa3paboTKka KOHCTPYKIMH HIECTUINNUHAEIbHON pEeBOIbBEPHON TOJIOBKU

5.3 VnxeHepHbIN aHAIU3 y3J10B CTaHKa

5.3.1 PacueT XapakTepUCTHUK IUMUHAEIBHOIO y3ia

5.3.2 Pa3paboTka KOHCTPYKIIMHM HECYIIEH CUCTEMBI CTaHKA

5.3.3 Pacuer cTaTUYECKUX XapaKTEPUCTHUK HECYILIEN CUCTEMBI CTaHKa

5.3.4 PacueT MOJIaIbHBIX XapaKTEPUCTUK HECYILIEN CUCTEMbI CTaHKa

5.3.5 Pacuer AMHAMUYECKHUX XapAaKTEPUCTHK HECYIEH CHUCTEMBI CTaHKA

5.3.6 Pacuer TEmIOBBIX XapaKTEPUCTUK HECYIIEH CUCTEMbI CTaHKa

5.4 Pa3paboTKa TEXHOJOTUUYECKOTO MPOIecca H3roTOBICHUs 1eTanu «Och»

5.5 DxoHOMHUYECKASA YACTH

5.6 3akirroueHme

5.7 CIIMCOK MCIOJIb30BAHHBIX HCTOYHUKOB
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6 Ilepeuenp rpaduueckoro MaTepuana

5.1 O6mmii BUa MOJEPHU3UPOBAHHOTO cTaHka Moaenu 6P82111 Alx1
5.2 KunemaTtnueckas cxemMa MOJICpHU3UPOBAHHOIO CTaHKa Mojenu 6P82111 Alx1
6.3 Pa3zBepTKa KOPOOKH CKOPOCTEH MOJIEPHU3UPOBAHHOTO cTaHKa Moaenu 6P82111 Alx1
6.4 CBepTKa KOPOOKH CKOPOCTEH MOJIEPHIU3UPOBAHHOTO 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 KoHCynbTaHThI, C YKa3aHUEM OTHOCSIIUXCS K HUM paznesioB BKP

7.1 TexHonoruyeckas 4acTb ['onuapos A.H.

7.2 DKOHOMHUYECKAS 4aCTh

Paxmatynnun P.P.
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