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1. OBIIME MMOJIOKEHUSA

OrneHOYHbIE MaTEPHAaJBl — 3TO COBOKYITHOCTh YI€OHO-METOIUIECKUX MaTepHaIoB (KOHTPOIBHBIX
3aJIaHWi, ONMUCAaHUK (OPM U MPOIEIyp HMPOBEPKH), MPeAHA3HAUECHHBIX IS OIICHKH KadecTBa OCBOCHUS
o0yJaronMucs JaHHON nuciuruinHbl kak yactu OITOIL.

Llenb — OlIEHUTH COOTBETCTBUE 3HAHMI, YMEHUH U BIAJICHUH, TPUOOPETEHHBIX 00yYaIOIUMCS B
MPOIECCe M3YYCHUs NUCIUILIHHBI, nensM u Tpedoanusm OITOII B xome nmpoBeneHus: TpOMEKyTOYHOM
aTTeCcTallHH.

ITpomeskyTOUHBII KOHTPOIb MO AUCIUILTAHE OCYIIECTBIACTCS MMyTeM MpoBeneHus 3aueta. Gopma
MPOBEICHUSI 3a4eTa — TECTUPOBAHUE W BBHIMIONIHCHUE MPAKTUUYCCKUX 3amaHuii. [Ipm HeoOXomuMoCTH,
TIPOBOJIUTCSL TE€OpeTHUecKass Oecera ¢ o0ydaeMbIM JUIsl YTOYHCHHS OIICHKW. BEITIONHEHWE 3amaHuid Ha
MPaKTUYECKAX 3aHATHIX B TEUEHHWE CEeMecTpa M 3aJaHuil Ha CaMOCTOSTENBHYIO pPaboTy SBISAETCS
00s13aTeTTbHBIM YCIIOBHEM JJIS IOMYCKa K 3a4eTy.

2. HACIIOPT OHEHOYHBIX MATEPHUAJIOB 11O JUCHUIIVIMHE (MOJYJIIO)

Konrtposupyembie pazaenbl (TeMbI) Kona konTposaupyemoii HaumenoBanue
JUCHUILUIMHBI (Pe3yJbTaThl M0 pa3iesiaM) | KoMneTeHIUH (WU e€ 4acTH) | OLEHOYHOTO0 CpeicTBA
Tema 1. UerBepTast IpOMBIIIICHHAS [1K-2.2 3aver
peBomonusi. Mupyctpus 4.0.
Tema 2. LugpoBoe npoeKkTUpOBaHHE [1K-2.2 3auer
Tema 3. TexHonmoruu ObICTPOTO [K-2.2 3auer
MPOTOTUITUPOBAHUS
Tema 4. TexHOIOrMN «MHTEPHETA BEIICH» B [K-2.2 3auer
HPOU3BOJICTBE. ABTOMATU3AIHSA U
poboTtu3anus npou3BoacTB. [IporpammHubie
KOMIUIEKCHI YIIPaBJICHHUSI TPOU3BOACTBEHHBIM
POLIECCOM

3. OMUCAHUE MOKA3ATEJIEV U KPUTEPUEB OIIEHUBAHUA KOMITETEHIIUIA

ChopMupoBaHHOCT, KaXKJOW KOMIETEHIHH B paMKaX OCBOCHHSA JAHHOW JTUCITUTLTAHBI
OLIEHUBAETCsI I10 TPEXYPOBHEBOM IIKAJIE:

1) mnoporoBelii YypoBEeHb SBISETCS O0S3aTENbHBIM ISl BCEX OOYYAIOUIMXCS 10 3aBEpPIICHHU
OCBOEHUS TUCIUIUINHBL,

2) TpPOIBHHYTHIH YPOBEHb XapaKTEPHU3YeTCs MPEBBIIICHHEM MHHUMAJBHBIX XapaKTEPUCTUK
cOPMHUPOBAHHOCTH KOMIIETEHIIMI IO 3aBEPIICHIH OCBOCHUS TUCIHIUIMHBL

3) OTaJOHHBI YPOBEHb XapaKTEPU3yeTCs MAaKCUMalbHO BO3MOYKHOW BBIPAXKCHHOCTHIO
KOMIIETEHIIUH U SBJISIETCS BAXKHBIM KaU€CTBEHHBIM OPUEHTHPOM JIJIsl CAMOCOBEPIIEHCTBOBAHNA.

Onucanue Kpumepuee u UiKajibl OU€HUBAHUA npome.ucymolmoﬁ ammecmauuu
a) onucarue Kpumepuees u Kajbl OYyeHU8aAHUsl mecmupoeanust.

3a KaXkIOpId BONMPOC HA3HAYaeTcss MaKCUMalbHO 2 0ajyla B COOTBETCTBHH CO CIEAYIOIIUM
MIPaBHIIOM:
— 2 bajuia — OTBET Ha TECTOBBIH BOIIPOC MOTHOCTBIO [IPABUIIbHBIN;
— 1 Gann — oT4eT Ha TECTOBBIH BONPOC YACTUYHO MPABUIIBHBIN (BHIOPaHBI HE BCE MpaBUIIbHBIC
BapHUaHTHI, yKa3aHbl YaCTUYHO BEPHBIE BAPHAHTEHI);
— 0 GannoB — OTBET Ha TECTOBBII BONPOC MOTHOCTHIO HE BEPHBIM.

6) onucanue Kpumepuee U wKajibl OyeHusanusl nNpaKmu4eCcKux 3a0aHUlL:

IIIkana oueHuBaHUA Kpurepuii

5 0amnoB 3aZ[aHI/IC BBITNIOJIHCHO BEPHO

3 Oanna 3anaHHe BBITIOJIHCHO BEPHO, HO UMCIOTCS HCTOYHOCTU B OTBETC




IIIkana oneHUBaAHUA Kpurepuii
1 6ann 3agaHue BHITOTHEHO BEPHO, C TOTIOHUTEITLHBEIMU HABOIATITUMU
BOIIPOCAaMM MPENoJaBaTeNs
0 6ayu1oB 3agaHue He BHIIIOIHEHO

Ha 3ager BeiHOCATCS 10 TECTOBBIX BOMPOCOB U 1 IIpakTHYecKoe 3aanue. MakCHUMalbHO CTYICHT
MokeT HaOparh 25 OammoB. MTOroBBIH CyMMapHBIH Oalll CTyZIEHTa, MONYYEHHBIH MpH MPOXOXKICHUU
MMPOMEKYTOYHOW aTTeCTAIllH, TMEPEBOTUTCS B TPATUIIMOHHYIO (GOpPMY IO CHCTEME <«3adTCHO», «HE
3a4YTCHOY.

IlIkana oneHUBAHUS Kpurepuii
3auTeHo 20 — 25 6annoB | BeimonHeHbl Bce MpaKTUYECKHE 3aJaHHs B TEUCHHE
(He HUXKe TIOPOTOBOTO YPOBHS) cemecTpa
He 3aureno 0— 19 6annoB | BelmosHEeHBI HE BCE IPAKTUYCCKHUE 3aaHUS B TCUCHHE
cemMecTpa

4. TATIOBBIE KOHTPOJIbHBIE 3AJAHUSA UJINM UHBIE MATEPHUAJIBI

4.1. Ilpomesicymounas ammecmayus

Kon u HamMeHOBaHUe Kon u HanMeHOBaHHE HHIUKATOPA
KOMIIETEHIIHT JTOCTHKEHUS KOMIETEHIIUH
[IK-2 Cnocoben pa3pabaThiBaTh I1K-2.2 Pa3pabateiBaeT, aHATM3UPYET U OIEHUBAET IIPOSKTHI U
MPOIYKTOBYIO CTPATETHIO U MPOrpaMMbI PeaTU3aIUH TPOJYKTOBON M TEXHOJIOTUYECKOM CTpaTeruii

CTpATEruio TEXHOIOTHYECKON
MOJIEpHH3AIIMH TPOU3BOICTBEHHBIX
CHCTEM, aHAJTU3UPOBATh U
OLIEHUBATh MHBECTULHOHHBIE
IPOEKTHI

ll) munoeble mecmaoeble 60npocol:

1. Uto u3 nepeyrcieHHOro HMKe OTHOCHTCS K TEXHOJOTHSIM YeTBEPTON MPOMBILIIICHHOH PEBOJIIOLIH

1) Oonbuive naHHBIC

2) UHTEpHET BelleH

3) BupTyallbHAas ¥ JOMOJHEHHAS PeajbHOCTD

4) 3D-neuats

5) meuaTHas HIEKTPOHUKA

6) KBaHTOBBIC BHIYMCIICHUS

7) Onokueiin

8) HeiipoTexHoI0TNY;

9) conHeuyHas PHEPreTHKa;

10) nuThe METAIIOB;
2. Uro "3 TMepedyHncICHHOrO0 HW)KE OTHOCHUTCS K MeEraTpeHJaM, XapaKTepHbIM [Uis YeTBEpPTOU
NIPOMBIIUIEHHON PEBONIOLUN:

1) GeCHUIOTHBIE TPAHCIIOPTHEIE CPEACTBA,;

2) 3D-meuyarts;

3) mepenoBasi pOOOTOTEXHHKA;

4) HOBBIE MaTepHAJIbI;

5) nmecozarotorka;

6) HedrenoObua u HedTemepepaboTKa;

7) acTpOHOMMSI M aCTPOJIOTHS;

8) cobupaTenbCTBO U 3EMIICICITHE;

9) wmeroap! kpunTorpaduveckoit 3amuTel TexHomorui «lapis philosophorumy.
3. Bribepure (axTophl, KOTOpPHIMH OOYyCIIOBIE€HAa HEOOXOOUMOCTH TEXHOJOTHH  OBICTPOTO
MPOTOTHITNPOBAHUSL:




1)
2)
3)
4)

COKpaIllleHre TIeproa OT Pa3paboTKU MPOAYKIIUU IO BHEAPEHUS B IIPOU3BOACTBO;
COKpaIlieHre U3JIEPIKEeK Ha pa3paboTKy;

MHIVBHIyaTu3alns IPOU3BOJICTBA;

3aMeHa pydHOTro Tpy/Ja Ha MaIllMHHEIH;

4, I[I/ICpr3I/ITI/IBHLIC TCXHOJIOT'HMH (I/IJ'II/I ((HOZ[pI:IBHBIe I/IHHOBaI_II/II/I») 9TO:

1)
2)
3)
4)
5)

HWHHOBAIIMOHHBIC TCXHOJIOTHUH, KOTOPBIC U3MCHAKOT COOTHOILICHUC HGHHOCTCﬁ Ha PBIHKE,
TCXHOJIOTMH, USMCHSAIONNEC KOTHUTUBHOC BOCIPUATHE PEATIBHOCTH,

TCXHOJIOTMH, OCHOBAHHBIC HA HMCIIOJIb30BAHHUH CBerCJIa6OFO B3aHMOJICUCTBHUS B IIPUPOAC,
TCXHOJIOTMH, OCHOBAHHLIC HA MCIIOJIL30BAHUH MAaTCPUAJIOB C YIIPABJIACMbIMHA CBOﬁCTBaMI/I;
IEPEAOBLIC TCXHOJIIOTNH I‘OpHOI[O6BIBElIOIH€I7[ IIPOMBINIJICHHOCTH.

5. CucTeMbl aBTOMaTH3UPOBAHHOTO IIPOEKTHPOBAHMS ITO:

1)

2)
3)

MPOTrPaMMHBIN KOMIJIEKC, TpeHa3HAYEHHBIA ISl CO3JJaHUsl YepTexed, KOHCTPYKTOPCKOU
W/WIH  TEXHOIIOTHYEeCKOM JOoKyMeHTanuu w/mnun 3D wmopjenelt  o0ecreynBaronyro
aBTOMAaTHU3aLMIO IIpoLiecca MPOEKTHPOBAHMS;

MIPOrpaMMHBIN KOMIIJIEKC, TpeIHA3HAauYeHHBIH TONbKO 171 co3ganus 3D moaeneii;
IPOrpaMMHBIA  KOMILJIEKC, IPEJHA3HAYECHHBIA TOJNBKO JUIA  CO3LAHUSA  YEpTEXeEH,
KOHCTPYKTOPCKOH H/VMJIN TEXHOJIOTHUECKOM JJOKYMCHTAIIHH;

6. B pamkax >KM3HEHHOro nukia mpombinuieHHBIX u3nenuit CAIIP ucnomessyercs mms (MCKIOUHTE

JUTITHEE):
1)
2)
3)
4)
5)
6)

npoekTupoBaHus 3D Momeneit cocTaBHBIX YacTeil M3IeINi;
npoexTupoBanus 3D mozeneit cOopok u3enuii;

pacdera TEXHUYECKUX XapaKTEPUCTHK U3IEIINH;

MOJENUPOBaHUS pabOThl N3IEIHIA;

OLICHKH SKOHOMUYECKOH 3¢ (heKTUBHOCTH M3TOTOBIICHUS U3ACIHIL;
MTOCTPOEHUS TEXHOJIOTHYECKUX KapT N3TOTOBJIEHUS U3JIENNH;

7. Beioepure ¢pyukiuun CAM-cucrem:

1)
2)
3)
4)

MOJTrO0TOBKA YIPABJISIOMIMX MPOTrpaMm Jijia cTaHkoB ¢ UITY;

ITO/ITOTOBKH TEXHOJIOTHYECKON JOKYMEHTAIINH;

OITUMU3AINS TEXHOJIOTMYECKOTO IIUKIIA H3TOTOBIICHIS N3IeNnid Ha cTaHkax ¢ YIIY;
IUarHocTuka crankos ¢ YITY.

8. Kakue npeuMynIicCTBa obecneunBaeT KOHICTIHUSA CKBO3HOI'O ITPOCKTHPOBAHU H3ZLCHHﬁI

1)
2)
3)
4)
5)

COKpaIlleHUE CTaJUU MPOSKTUPOBAHUS U3ACTUH;

BO3MO)XHOCTH CETEBOT0 MPOEKTUPOBAHUS KOMAHI0M HECKOJIBKUX MPOCKTUPOBIIUKOB;
HCKITIOUCHHUE OMMUOOK «3aIBOCHUS MOJICTICI;

BO3MOKHOCTD AHCIIETYCPH3AIUN paOOTH KOMaH B Pa3paOOTIHKOB;

TTOBBIIIIEHNE YPOBHA 3alTUTHl MHPOPMAIINH;

9. Bribepute HHCTPYMEHTAPHH OBICTPOTrO MPOTOTUIIMPOBAHUS:

1)
2)
3)
4)
5)
6)
7)
8)

3D mpunTep;

SLS 3D npunTep;

mpokodopmatHelii Y ®-nipuHTEp;

MATHOCEBOW 00pabaThIBAKOIUIN IICHTD;
JpeIb-ITyPYHOBEPT C OECKOIIEKTOPHBIM JBHTATEIIEM;
nasuibHasi CTaHIUS;

CTaHOK JIA3€pHOU PEe3KU;

3NEKTPOHHBIA MUKPOCKOTI.

10. OGpaTHBIN UHXUHUPUHT 3TO:

1)

2)
3)
4)

MpoLecC CO3JaHUs TEXHUYECKOM JOKYMEHTAllMd Ha OCHOBE HUMEIOLIEHCS JeTanu WId
KOHCTPYKIIHH.

MIPOIIECC CO3AAHMS TEXHUUYECKOM TOKyMEHTaIuu Ha ocHOBE 3 D-monenu usnenus;

nporiecc co3nanus 3D-Monenu nznenus Ha OCHOBE TEXHUYECKOH TOKyMEHTAIINH;

MpoIiecC MPOEKTUPOBAHUS (MHKUHUPHUHTA) OCHOBAaHHBIN HA IUPEKTHBHOM MEHE)KMEHTE, 0e3
ydera MmoTpeOHOCTEH phIHKA.

11. MES-cucrema sto:

1)

cucreMa YIIpaBICHUS MPOU3BOACTBEHHBIMH MpoLIecCaMH, BKJIIOYAIOLIAS
CIEUUAIN3UPOBAHHOE NPUKIAIHOE MPOrpaMMHOE oOeclieueHne, NpeJHa3HadYeHHOe IS
pelieHns 3aJad CHHXPOHM3ALlMM, KOOpAWHAIMM, aHajih3a ¥ ONTHMH3AlMH BBHITYCKa
MPOAYKIIMHU B paMKax KaKoro-iu0o Mpou3Bo/ICTBA.



2)
3)

CUCTEMA YIIpaBJIEHUS IIPOU3BOJCTBEHHON OpraHu3anuei;

npousBoHas or Main Engineering System — riaBHas MHXEHEpHas CHCTEMa MPEAIPUSATHS,
obecrieynBaiomiasl  yIpaBlIeHHE W AWUCIETYCPH3ALMUIO HH)KCHEPHBIX KOMMYHHKAIIUH
TIPS PHUSTHS;

12. Bribepute pynkunn MES-cucremsr:

1)

2)
3)

4)
5)

6)
7)

cOop nHpOpPMAMH O MPOM3BOACTBEHHOM MPOLIECCE C MEPBUYHBIX JATYMKOB CBA3aHHOW C
IIPOU3BOJACTBOM;

MOHUTOPHHT U KOHTPOJIb 1APaMETPOB Ka4€eCTBA;

obecrieueHne nepcoHana wHGOpMaLUed O TNapaMeTpax MPOWU3BOJACTBA IS IPUHSATHS
peLIeHMI;

p€arupoBaHuc Ha Tpe60BaHI/I$I 10 HOMCHKJIATYpE€ NPOMU3BOACTBA U USMEHCHNEC KOMIIOHCHTOB,
CBIPbS U 1101y (aOpHKaTOB, IPUMEHSIEMBIX B IIPOLIECCE IIPOU3BOJCTBA;

MIPOM3BOJICTBEHHAS JIOTUCTHKA;

MOZEIUPOBAHUE PE3YIbTATOB TEXHOIOTUYECKOTO IIPOLIECCa;

Arpa B KPECTUKU-HOJHMKH C HCIOJIB30BAHUEM HHCTPYMEHTapUEB HUCKYCCTBEHHOI'O
HHTCIIJICKTA.

13 Hudporoii noiinuk (anri. Digital Twin) ato:

1)
2)
3)

nudpoBast KOst GU3NIECKOro 00bEKTa WK Tpolecca;
YyepTex u3aenus B uppoBoM hopmare;
nudpoBas Komus Ut AyOonupoBaHus UG poBor WH(GOPMAIUH B 3alUIIEHHOM (opMare;

14. Kaxkwue kimoueBbIe acIeKTHl JIexkaT B ocHoBe MHTepHeTa Bemel (anri. internet of things, 1oT):

1)
2)
3)
4)
5)

uudpoBkIe CpeNcTBa UACHTH(PUKAIIH,

CPeCTBa U3MEPCHHUS U JATYNKY;

Cpe/CTBa Mepelayr JAaHHBIX C UCIIOIB30BAHUEM TPOBOAHBIX U OSCITPOBOIHBIX CETEH;
TEXHOJIOTUU KPHUIITO3AIIUTEI OT KUOSPYTpo3, UCXOASIIUX U3 ceTh UHTepHET;
OJIOKYEIH;

15. ERP-cucremsl 5T0:

1)
2)

3)

CHCTEMBI [IJIAHUPOBAHUS PECYPCOB MPEAIPHUSITHUS;

CHCTEeMbl MaTeMaTHYECKOro MOJICTUPOBAHUS C HCIONb30BaHHE MHUMPOBBIX AITOPUTMOB
00pabOoTKH OONBIINX NAHHBIX;

CUCTEeMBI IU(POBOTO aHATN3a TPOU3BOJICTBEHHBIX JAHHBIX.

0) munogsle npakmuiecKue 3a0aHUA:

3aganue 1. CoctaBbTe MepedeHb IPOrPAMMHOT0 00eCTICICHUS JIJIS:
- CO3JIaHMsI TPEXMEPHBIX MOJIENEH METaIUTMIECKAX KOPITYCOB YCTPOMCTB.
- CO3JIaHUSI UCTIONHUTEIBHBIX (alIOB ISl YCTPOMCTB JIA3EPHOMH PE3KH.

3az[aH1/Ie 2. CocraBbTE NEepCUCHb NPOrpaMMHOIO obecrieueHus JUISAL
- IPOCKTUPOBAHUS IMCYATHLIX IJIAT.
- MOACJIMPOBAHUA pa6OTLI AHAJIOTOBBIX 3JICKTPOHHBIX CXEM.

3amanne 3. CocTaBbTE MPEATOKCHIS 110 UCIIONIB30BAHUIO TEXHOJIOT M, OTHOCHMEIX K YETBEPHOM
MIPOMBIIIICHHOHW PEBONIOLMH K CICAYIOIIUM chepam:

- KHJTUIIHO-KOMMYHABHBIA CEKTOP;

- TPAHCIOPTHO- SKCIEAUIMOHHBIC KOMITAHUM;

- cepa nu3zaiina;

- CTPOUTEINbHAS OTPACIIb;

- 0€30MaCHOCTb.

3ananne 4. Tlobepute 0a30BbI HAOOp CTAHOYHOI'O WHCTPYMEHTapHs s Ju3aiiHa
IUIACTMACCOBBIX KOPITYCOB 3JICKTPOHHBIX MPHOOPOB.

3a,Z[aHI/Ie 5. HepeqnanTe OCHOBHBIC IMPEUMYIIICCTBA U HCAOCTATKHU pO6OTI/ISaLII/II/I HpOI/I3BO,Z[CTB?
B kakoMm cirydac 3(1)(1)CKT oT pO6OTI/13aI_[I/II/I 6y,Z[CT MaKCHUMaJIbHBIM: KOraa U3aCIusd HEC MCHAKOTCA B TCUCHUC
A0Jroro Imepuoa BpEMEHU UM BbIITYCKAKOTCA OOIBIINMU napTuaMu WM KOrga HOMCHKIIATYypa
BBIITYCKAa€MBIX I/ISI[CJII/Iﬁ IMMOCTOSTHHO MCHACTCA U OHU BBIITYCKAIOTCA MaJIBIMU MMapTUAMU.

Onepatop 340 000 "Komnaxus "TeH3op"
[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMMUCHIO

kacbeapoii IMOTT

COrJTJACOBAHO ®reoy BO "PIrPTY", PIPTY, EBgokmMoBa EneHa HukonaeBHa, 3aBeaytowmit MNpocTas nognmcb




