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1 HEJIM U 3AJAYU OCBOEHUS JIMCHUIIJTIMHBI
Heuabro npenofaBaHus JUCLUIUIMHBL SBISETCS (OPMHUPOBAHUE Y CTYJICHTOB 3HAHHH,
YMEHHH W HaBBIKOB TPOCKTHPOBAHUS MEXAaTPOHHBIX M POOOTOTEXHUYECKHX CHCTEM C
MCIIOJIb30BAHUEM COBPEMEHHBIX TEXHUYECKUX CPEJICTB U POTPaMMHBIX IPOILYKTOB.

3agaun:

3aauaMu OCBOEHUS y4eOHOMN AUCITUTUIHHBI SBIISCTCS

- OCBOGHHUE TEOPETHMYECKMX OCHOB U METOAUKH KOMIBIOTEPHOTO MPOCKTUPOBAHUS
MEXaTPOHHBIX U POOOTOTEXHUUYECKHUX cUCTeM ¢ ucronb3zoBanuem CAIIP;

- oOydeHue CTyIeHTOB HaBblkam wucnonb3oBanuss CAIIP B obmactu MexaHUKH,
AJIIEKTPOHUKH, CUCTEM YIIPABIICHUS U ITPOTPaMMHUPOBAHUSI.

2 MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO
JlucuuiinHa OTHOCUTCS K JUCHUIUIMHE TIO0 BHIOOpY BapuaTUBHOW yacTh brioka 1

(b1.B./1B.04)
Huctunnuaa « CAITP MexaTpoHHBIX CUCTEMY SIBJISIETCSI CAMOCTOSITEIIBHBIM MOTYJIEM.

3 TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS COAEP KAHUSA
JUCHHUIIJINHBI
[Ipouiecc u3yueHus: NMCHUIUIMHBI HAIMlpaBJeH Ha (OPMHUPOBAHHUE IEMEHTOB CIIEAYIOLIUX
komrerenuuii B coorBerctBrn ¢ ®I'OC BO u OOII BO no nanHomy HanpaBlIeHUIO TOJITOTOBKHU:

a) npodeccuonanabubix (I1K):

CIIOCOOHOCTBIO MPOU3BOJUTH PACUYEThl UM MPOEKTUPOBAHUE OTAEIbHBIX YCTPOWCTB U
MOJICUCTEM MEXaTPOHHBIX M POOOTOTEXHHMYECKUX CHCTEM C HCIOJIh30BAaHHUEM CTaHIApTHBIX
UCTIOTHUTENbHBIX M YIPABISAIOMIMX YCTPOMCTB, CPEICTB AaBTOMATUKH, H3MEPHUTEIBHOM U
BBIYUCIIUTEIILHON TEXHUKH B COOTBETCTBUU ¢ TexHU4YeckuM 3aganuem (ITK-11);

CIIOCOOHOCTBIO  pa3pabaThiBaTh KOHCTPYKTOPCKYIO M IMPOEKTHYIO JIOKYMEHTAIHIO
MEXaHUYECKUX, DJEKTPUUYECKUX M DJIEKTPOHHBIX Y3JI0B MEXATPOHHBIX U POOOTOTEXHUYECKUX
CHCTEM B COOTBETCTBUH C MMEIOIIMMHICS CTaHIapTaMU U TeXHHueckuMu ycmoBusmu (ITK-12);

B pezynomame usyuenus oucyuniaunvl cmyoenm 0014cen:

3HaTh:
- METO/bl aBBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS MEXATPOHHBIX YCTPOUCTB (31);
- nporpamMmusble cpenctBa CAIIP MexaHuku, 37IEKTPOHUKH, CUCTEM YIIPABICHUS U
nporpamMmmupoBanus (32);
- nporpammubie cpenctBa CAIIP, peanusytomue, noanepxuparoniyue texuoiaoruro CALS
(33).
Ymers:
- UCIOJb30BaTh BBIYMCINUTEIbHYIO TEXHUKY JUISl pEHICHHUs HHKEHEPHBIX 3a1a4 (Y1);
- ¢dopMHUpOBATh LEH U 33J]Ja4H MMPOEKTA MPH YCTAHOBIEHHBIX KPUTEPHUIX kKauecTBa (Y2);
- paboratb ¢ mpuUKIagHBIME IporpamMmMubiMu cpenctBamu CAIIP (Y 3);
- pa3pabaThIBaTh AJIEKTPOHHBIE MOJEIH POOOTOB, MEXaTPOHHBIX YCTPOUCTB U CBS3aHHYIO
TEXHUUYECKYIO JOKYMEHTAIIUIO C HUCIIOJIb30BAHUEM ITPOrpaMMHBIX TpoaykToB CATIP
(Y4);
- BBINOJIHATH CHHTE3, aHAJIM3 U PacueT MEXaTPOHHBIX U pOOOTOTeXHHYECKUX cucteM (V5).
Baaners:
- METOJaMH NMPOEKTUPOBAHMS POOOTOB U MEXATPOHHBIX YCTPOWCTB C UCIOJIH30BAHUEM
CAIIP (B1);
- METOJaMU UCTBITAHNI KOMITBIOTEPHBIX 3JICKTPOHHBIX Mojenei u3nenuii (B2);
- TeXHHYCCKHUMHM CPEICTBAMHU Pa3pabOTKH TEXHUYECKOM HoKyMenTamnuu (B3).



4 COAJEP KAHHUE U CTPYKTYPA JUCHUIIVINHbI

4.1 Conepxxanue pa3aejioB JUCHUNIHHBI

®opmu
pyemas | ®opma
No HanmenoBanu KOMITET | TEKyIIe
- e Coneprxanue paszena CHITUS ro
pasnena
pasnena (4actb | KOHTPO
KOMIIET | Jis
SHITUH)
1 2 3 4 5
1 Teopernuecku IIK-11, | T, K,
€ OCHOBHI, I[IK-12 | JIP, I13,
MIPUHITUTIBI, KommnbrorepHoe npoekTupoBaHue 2
METOJIbI U MEXAaTPOHHBIX U POOOTOTEXHUYECKIX CUCTEM,
CpelncTBa CUCTEMHBIN TIOJIXO/T ¥ CTAIUU TIPOCKTUPOBAHMS.
aBromatu3anu | CucTeMbl aBTOMATU3UPOBAHHOTO
u npoektupoBanus: ECAD, CAD,CAM, CAE.
MIPOCKTUPOBAH
ust
2 HNurerpanus CpenctBa moaenupoBanus B CAIIP; IIK-11, | T, K,
ABTOMATHU3HUPO | BUPTyaJibHAsl UHXKCHEPUSL. IIK-12 | JIP, I13,
BaHHBIX ABTOMaTH3UPOBAHHOE MPOESKTUPOBAHUE 2
CHUCTEM MeXaTpOHHOU cucteMbl MHbopmarimonHas
MIPOCKTUPOBAH | MOJJIEPAKKA MPOCKTUPOBAHUS MEXATPOHHBIX
us cucteM: CALS- texnonoruu u STEP-
CTaH/IapPThI, OPTaHU3aANN UH(HOPMAITMOHHBIX
00OMEHOB.
3 ABtoMatm3any | Meroauka KoHuenryaibHoro npoekrupoBanus | [1K-11, | T, K,
o MEXaTPOHHBIX U POOOTOTEXHHUYECKUX CHCTEM. [K-12 | JIP, I13,
cXeMoTexHu4Ye | MeTolbl ONITUMH3AIINN B MPOIIECCE 2
CKOTO M npoekTupoBaHus. [IporpaMmMHbIe METOIBI
MPUOOPHO- penieHus] KHHEMaTHYEeCKUX M IMHAMHYECKUX
TEXHOJIOTHYEC | 3a/a4 MPU NPOSKTUPOBAHUH MEXATPOHHOU
KOTo CUCTEMBI. 3aJ1a4l TMHAMHUKHA MEXaTPOHHOH 1
MPOEKTUPOBAH | pOOOTOTEXHUUECKON CHCTEM U METOJIBI X
ust peleHusl.
4 ABTOoMaTH3amu . I[IK-11, | T, K,
[IpoekTupoBaHue U HACTPOHKA PEryJIATOPOB
s IIK-12 | JIP, I13,
dyEKIHOHATS npuBojoB B CAIIP. Marematnyeckue MeTO bl 5
Ho- OMHCAaHUsI MEXaTPOHHBIX CUCTEM. TEXHOJIOTHS
OLHHIECKOro CO3/IaHUsI MOJICNI; CTPYKTYPa, CJI0KHOCTb, }
ynpoleHus. Mojenu npocTpaHcTBa COCTOSTHUM
MIPOEKTUPOBAH .
st MEXaTPOHHOW CHCTEMBI.
5 CucreMbl BuszyansHoe monenupoBanue u CAIIP B I[IK-11, | T, K,
rapaMeTpuiec | IPOCKTUPOBAHUHU MEXATPOHHBIX CUCTEM. [K-12 | JIP, I13,
KOro CUHTe3a | bubnmoteku u nmakeTbl KOMIbIOTEPHOTO 2
1 aHAJIM3a MOJICIMPOBAHUS JIJISI MEXATPOHUKH.
MexatpoHHbiX | [locTpoenue komnbroTepHO# Mogenu. OmubKku




CHUCTEM

MozenupoBanus. O0paboTka pe3yIbTaTOB
MAIIMHHOTO 3KCIIEPUMEHTA.

B rpadbe 4 npuBomsaTcsa mmaHupyembie (HOPMBI

TEKYIIero KOHTPOJIS:

3aInTa

nabopatopHoit pabotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcosoit padotsr (KP),
pacueTHo-Tpaduueckoro 3amanus (PI'3), nomammero 3amanus (/13) manmucanue pedepara (P),
acce (D), komokBuyM (K), pydexnsriii koutpons (PK), tectupoBanue (T) u T.x.

4.2 CTpyKTYypa IUCHHUILIHHBI

OO1mast TPyA0E€MKOCTh AUCIUILUIMHBI COCTaBIIsAeT 4 3aueTHbie eauHuIbl (144 gyacoB)

Ounas ¢popma o0ydeHHs1

Bun paGotsr OPO
7 ceM.

O0mas Tpy10eMKOCTh 144
AyauTopHasi padora: 42
Jlexyuu (JI) 14
Jlabopamopuvie 3auamus (J/IP) 14
Ilpakmuueckue 3anamus (113) 14
CamocrositenbHas padora: 75
Kypcosoii npoekrt (KII)
Pacuernas pabora
CamocTOsATEeTbHOE U3YUCHHE Pa3/IesiOB 35
CamoroaroroBka (mpopaboTka u
NOBTOPEHHE JICKIMOHHOTO MaTepuajia u
Marepuaiga  y4COHHMKOB M Y4eOHBIX 40
nocoOuii, MOArOTOBKA K JIAOOPATOPHBIM U
NPaKTUYECKUM 3aHSATHIM, KOJUIOKBUYyMaM,
pyOEKHOMY KOHTPOJIIO U T.J.),
IoaroroBka u craya IK3amMeHa 27
Bua HTOroBOro KOHTPOJIA IK3aMeH

4.3 JIeKLIMOHHDIE 3aHATUSA

Ne Ne Komn-Bo
Tema
3aHATHS | pasaena HacoB
1 1 Teoperudeckre OCHOBBI, TPUHITUIIBI, METOJIBI U CPEJICTBA 5
ABTOMATH3alMU IPOSKTUPOBAHUS
2 2 WHTerpanus aBTOMaTU3UPOBAHHBIX CUCTEM MTPOEKTUPOBAHUS 2
Wndopmanmonnas noiep:xka mpoeKTHPOBAHUS MEXaTPOHHBIX
3 2 cuctem: CALS- texnonorun u STEP-cranaapTsi, opranuzamus 2
MH(OPMAIIMOHHBIX OOMEHOB.
Metoarka KOHIENTYaaIbHOI'O POEKTUPOBAHUS MEXAaTPOHHBIX U
4 3 POOOTOTEXHUYECKHX CHCTEM. METO/IbI ONTHMHU3ALINH B ITPOIECCE 2
IPOEKTUPOBAHMUSI.
[IporpammHbIe METOIbI PELIEHNSI KHHEMATUYECKUX U
5 3 JUHAMHUYECKHX 3a7a4d IIPU IPOEKTUPOBAHUH MEXATPOHHOU 2
CHUCTEMBI
6 3 ABTroMaTu3anus (yHKIMOHAIEHO-TOMMYECKOT0 IPOSKTUPOBAHUS 2




Ne Ne Koi-Bo
Tema
3aHITHS | paszena MacoB
7 4 CucreMbl MapaMeTpUYEeCKOro CUHTE3a U aHallM3a MEXaTPOHHBIX 5
CUCTEM
Hroro: 14
4.4 JlaGopaTopHble 3aHATHS
Ne Ne Kon-Bo
Tema
3aHSTHS | pasjena 4acoB
1 5 MMuTanmoHHOE MOJIEIUPOBAHUE CUCTEM 2
5 4 MonenupoBaHue HAMPSKECHHOT'O COCTOSHUS ICTAH IIPU 2
CTaTHMYECKUX Harpy3Kax.
[IpoBepka mpouyHOCTH U ycToHUMBOCTH. OnpeaeneHne 2
3 4 COOCTBEHHBIX Y4aCTOT KOJIEOaHUIA.
4 2 Pa3zpaboTka Mmonenu cOOpKu yCTpoicTBa 4
5 3 MonenupoBaHue mpoiecca MeXaHu4ecKo 00paboTKu JeTanu
Hroro: 14
4.5 IlpakTHYecKHe 3aHATHS
No No Kon-Bo
Tema
3aHATHS | pa3jerna MacoB
1 9 TBeproTensHOE MOAETUPOBAHUE IIEMEHTOB KOHCTPYKIIMH 4
po6otoB B Kommac 3D
2 4 CuHTe3 KHHEeMaTUKHU 1 aHanu3 auHamukd B Solid Works 4
3 3 [TpoexTtHbie mporieaypsl B CAM cucremax 4
4 5 Opranuzanus oOMeHa HHPOpMaLUeil MeXTy pa3InIHBIMH 2
CUCTEeMaMH NMPOESKTHUPOBAHUS
Hroro: 14

4.6 CamocTosiTeIbHOE H3YYCHHE Pa3/1eJI0B M CIHIIIMHbI

CTylieHTbl BBIOJIHSIOT JOMAIIHIOK PAacYeTHYIO pabOTy IO PEIIEHUI0 THIOBBIX 33734
NPOEKTUPOBAHNS MEXATPOHHEBIX y3JIOB.

MeTtoanyeckue yka3aHus 1O PeIIeHHIO 33/1a4 JIal0TCS Ha JIGKIIMOHHBIX 3aHATHAX. 3aa4n
JUIA BBIIIOJTHECHUA HOMaIHHeﬁ pvaeTHOﬁ pa6OTBI BBIJAIOTCA NPEIOAaBaTCIIEM HA IMPAKTHUYCCKUX
3aHATHUSAX B BUJIE PA3/IaTOYHOIO MaTepuaia.

KouTponb camocTosiTenbHON paboOThl OCYIIECTBISETCS HAa NMPAKTUYECKUX 3aHATUAX, a
TaKXe MPU MPOBEACHUH PYOSKHBIX KOHTPOJIBHBIX MEPOTIPUITHH.

BOHpOCBI, BBIHOCHUMBIC Ha CAMOCTOATCIIbHOC U3YUYCHUC Koxa-Bo yacoB

IToaroToBKa OTYETOB IO NPAKTUYECKUM 3aHATUAM 15




[TpopaboTka 1 MOBTOpEHHUE JICKIIMOHHOTO MaTepuaia. M3yuenue

JICKIIMOHHBIX BOMIPOCOB MO YUYeOHUKAM M Y4€OHBIM MTOCOOHSIM, TOATOTOBKA 50

K MPAKTHYECKUM 3aHITHSIM, KOJUIOKBUYMaM, pyOeKHOMY KOHTPOJIIO

Pedepar

10

Tembl pedepaToB

Ne n/m Tema

1. | CpaBHUTENIBHBIN aHATTU3 METOI0B (POPMHUPOBAHUS MAaTEMAaTHUECKUX MOJIENeH ¢
COCPEIOTOUYCHHBIMH MTapaMeTpaMHu.

2. | Kpurepuu onTUMalIbHOTO YIOPSIOYEHHS CTPOK M CTOJIOLI0B MAaTPHLIBI
K03 (UIIMEHTOB NP PEIICHUH JTUHEHHBIX aIreOpandecKux ypaBHEHHM.

3. | Metoap! obecriedeHusI CXOUMOCTH PEIICHHI CUCTEM HETMHEWHBIX alTre0panvecKux
YPaBHEHHH.

4, | O630p cTpykTyp U PyHKIIMN MamuHOCTpouTenbHBIX CAD/CAM-cuctem.

5. | O630p crpykryp u dpynkmii ECAD-cuctem komnanuii Synopsis, Mentor Graphics,
Cadence.

6. | O630p crpykryp u pynkuii CAIIP neuaTHpIX 1IaT.

7. | Metoabl cuHTe3a TeOMETPUIECKUX Mojelei, ucronb3yemsie B CAD-cuctemax.

8. | [Ipumenenne meroauku IDEF1X mis nndoaormueckoro npoeKTHpoBanus 6as3
JTAaHHBIX.

9. | [Ipumenenne meroauku IDEF0 st pyHKIIMOHAIEHOTO TPOSKTHPOBAHUS

MIPUIIOKEHHUH.




S OHEHOYHBIE MATEPHAJIBI JJISI KOHTPOJIA YCIIEBAEMOCTHU M
MMPOMEXYTOYHOM ATTECTAIIA

Jnst  nocTwKeHus 3alIJaHUPOBAaHHBIX  PE3YyJbTAaTOB 00ydeHHs UM (OpPMHUPOBAHUS
KOMIIETEHIIMH HCHOJIb3YIOTCS CIEAYIOUIME COYETaHUs BUAOB yuyeOHOH paboThl ¢ MeToJaMM U
(bopMaMu aKTUBU3ALIUY [TO3HABATEIBHOMN 1€ATEILHOCTH CTYEHTOB.

1. IIpe3eHTaniMOHHAs TEXHOJIOTHS JIEKIIMOHHBIX U IPAKTUYECKUX 3aHATHUI.

2. Mynberumenuitasie matepuansl Ha DVD mucke «JIeknuu 1 METOJMYecKrue MaTepHaiby.

3. Kitaccel ¢ MHTEpaKTUBHBIMU U AKTUBHBIMU CPEJICTBAMU OOYUYCHHUS:

a) JIEKIMOHHBIE KJIACChl C UHTEPAKTUBHBIMU JJOCKAMH;

0) KOMITBIOTEPHBIE KJIACCHI C BBIXOJIOM B JIOKAIBbHYIO U HHTEPHET CETbh.

4. Enunast uHQOpMallMOHHO TEXHOJIOTHYECKasl cpeia, BKIIoYarouiasi:

IPE3EeHTAMU K JICKIUSAM M IOJIHOTEKCTOBBIE MaTepHasbl JEKIUNA, OaHKU 3aJaHUi U IPUMEPOB
BBITNIOJIHEHUSI TPAKTUYECKUX paloT;

npodecCHOHANIbHBIE ~ MPOrpaMMHBIE  KOMIUIEKCHI Ui MOJEIUPOBAHMSA,  PacyeToB,
npoektupoBanus CAD, CAM, CAE u oducHble nporpammsl AJi opopMiieHus padoT.

5.1 OueHoyHble MaTepHAJIbl IS TeKyllero H Py0e:KHOro KOHTPOJS
ycneBaeMoCTH
Texymuil KOHTPOJb YCHEBAEMOCTH CTYJEHTOB OCYIIECTBISIETCS B COOTBETCTBUU C
0ayuIbHO-peUTHHTOBON cucTeMoil arrectanuu odyyatomuxcs no OII BO B KBI'Y. Ceenenus 06
OopraHu3aIu padoThI IO 3TOW CUCTEME MPUBEIECHBI B TabmuIe 1.

Tabmuma 1. Opraauzamuss paboTel 1O OaUIBHO-PEHTHHTOBOM CHUCTEME OIICHKHU
YCIIEUIHOCTH 00yUeHHsI

Ne KoHTpoabHbIE MEPOTIPUATHS Maxc. ban
B P Porp (pacmpen.)
1 | [ocemenue 3aHsATHI 10 (3+3+4)
2 | TectupoBanwue 18 (6+6+6)
3 | KomnokBuym 18 (6+6+6)
4 Brimonuenune pacuyeTHO# paboThI 24 (8+8+8)

Y 3alUTa MPAKTHIECKUX paboT
HUTOI'O 70

KosstokBuymslI

KomnokBuymMbel TpoBOASTCS 1O BOMpPOCAM, BBIHOCUMBIM Ha IPOMEXYTOUHYIO
arrectanmio. Ilpm 3ToM Ha Kaxabli U3 Tpex pyOekKHBIX KOHTPOJBHBIX MEpPONPHUSATHS
BBIHOCUTCSI OJTHa TPETh BOIIPOCOB M3 OOIIEro WX 4Kcia K 3a4eTy (9k3ameHy). [loaroroBka k
KOJIJIOKBUYMY OCYIIECTBIISIETCS] IO MaTepuanaM JeKIHii, 1a00opaTOpHbIX pabOT U OCHOBHOU U
JIOTIOTHUTEILHON JTUTEPaTyPhl, PEKOMEHyEMO 10 AUCLUILIIHE.

TecTbI

i TeKymiero KOHTPOJIS YCIENTHOCTA OO0yUYeHUs! MCIIONB3YIOTC pa3paboTaHHBIE Ha
Kadepe aTTecTallMOHHBIE NTEJarOrMuecKue N3MEepUTENIbHbIE MaTepHaIIbI 111 KOMIIBIOTEPHOTO
TECTUPOBAHUs (TECTOBBIC 3aAaHUS).

Ilpumepovr mecmogwvix 3a0anuil.

IIpoextupoBanue - ...



a) U3MEHEHHE COCTOSIHUS CHCTEMbI Kak (DyHKI[MM BPEMEHH, HallpUMep MepeXOaHbIi
IIPOLIECC U3MEHEHHS] CKOPOCTH Bajia JIBUraTelisl, IPOLECC 3al0IHEHHsI 0a3bl TaHHBIX T. II.

0) KOMIUIEKC paboT MO MCCIeI0BaHUIO, pacyeTaM U KOHCTPYHPOBAHUIO HOBOTO M3/IENUS
WJIY HOBOTI'O IIpoliecca +

B) 1IeJIOCTHOE 00pa30BaHue, COCTOAIIEE U3 B3aUMOCBSI3aHHbIX (B3aUMOICHCTBYIOIINX )
KOMIIOHEHT, (3JIEMEHTOB, YacTel) U 00J1a/1ao1iee CBOMCTBAMH, HE CBOJIMMBIMH K CBOMCTBaM
3TUX KOMIIOHEHT U HE BHIBOJAUMBIMU U3 HUX.

') CUCTEMA, B KOTOPOI OTPa)Kar0TCs MO ONPEIEICHHBIM 3aKOHAM T€ WJIM UHBIE CTOPOHBI
UCXOIHON CUCTEMBI.

oo = MHOKCCTBO 3JICMCHTOB, HAXOJAIMUXCA B OTHOIICHUAX U CBA3AX MCIKAY co0oIi.

a) DJIeMeHT
0) [Tapametp

B) CTpyKTypa
r) Cucrema +

CASE - cucrema - ...

a) MHCTPYMEHTAJIbHBIE CPECTBA KOHIICTITYaIbHOTO MPOCKTUPOBAHUS +

0) COBOKYITHOCTh B3aMMOCBSI3aHHBIX ITPOIIECCOB IMOCIICIOBATEIIEHOTO H3MEHEHUS
COCTOSTHUS IPOAYKIIUU OT (POPMHUPOBAHUS UCXOIHBIX TPEOOBAHHM K HEM TO OKOHYAHUS €€
9KCIUTyaTaIluy W IPUMCHCHUS

B) cO3/aHKe, MpeoOpa3oBaHue U MPEACTaBlIeHUE B MPUHATON Popme oOpasa erie He
CYHIECTBYIOIIETO O0OBEKTA

T') CUCTEMa YIIpaBJIeHUs 0a3aMu JaHHBIX

5.2 TIpoMe:KyTOUYHASI ATTECTAIUSI

[IpomexxyTouHast aTTecTalus 1Mo MpeaIMeTy MPOBOAUTCS B BUJIEC MTMCBMEHHOTO SK3aMEHa.
B »sK3aMeHanMoHHBIE OWJIETHI BHOCITCS 2 BOMPOCA W3 PA3HBIX PAa3JesioB JTUCITUTLIAHEI,
OXBATHIBAIOIIME BAKHEUIIINE TEMbI TUCIMIUIHHBL. J[JI1 MX pEIIeHUs CTYJEHTY MPEI0CTaBISCTCS
1 gac (60 munyT). [Ipy 3TOM €My paszpemniaeTcs MoJIb30BaThCs TUTEPATYPHBIMH UCTOUHUKAMH.

Z

Coaeprxanue Bonpoca

HcTopus passutust coBpemeHHbIX CAIIP. IIpeanoceuiku u nenu cozganus CAIIP.

[Tpunuun nocrpoenust CAIIP. CAIIP kak 00beKT NPOEKTHPOBAHMUSL.

Hasnauenue u 3agaun CAIIP.CoctaB u ctpykrypa CAIIP.

CAIIP B KOMOBIOTEPHO-UHTETPUPOBAHHOM MPOU3BOJCTBE.

HHTerpupoBanHble CHCTEMBI IPOSKTUPOBAHMSI, U3TOTOBJICHUS U aHAIN3a

CAD/CAM/CAE.

CucteMublil noxo. OCHOBHbBIEC MPUHITUITBI CUCTEMHOTO MTOAX0/1a.

Knaccudukarus u pasaoBugnoctu CAIIP.

OCHOBHBIE 3aa41 aBTOMAaTHU3allu TEXHOJIOTHYCCKOI'0 MPOCKTUPOBAHMS.

X Ne| g |~MMwidiE=

CocraB u HazHaueHne CAIIP TexHOIOrnuecKom IMMOATOTOBKH ITPOU3BOJACTBA.

-
o

[TocnenoBaTeabHOCTh MOJATOTOBKY 3a7a4 JUIsl pelieHus 3a1a4 Ha OBM.

-
-

Marematnueckoe obecrieuenre B CAIIP. CocTtaB MaTteMaTUYeCKOTO 00ECIIEUEHUS.

-
il

TpeboBanus K MaTeMaTuyeckoMy obecrnieueHHio. Pa3paboTka anropuTMos.

[N
w

[TocTpoeHne MaTeMaTHUECKUX MoJiesield 00BEKTOB NPOSKTUPOBAHUSI.

[
P

OnpeneneHHe, KHaCCI/I(l)I/IKaI_II/ISI 1 MCTOABI TOJYUCHUSA MATCMATHYCCKUX MOIIeHeﬁ.

[N
o

ITporpammuoe ob6ecrieuenue B CAIIP.

[
o

BXO[[HI)IC JAaHHBIC JJIS1 TCXHOJIOTHYCCKOI'O IMPOCKTUPOBAHM.
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17.

Huanor B CAIIP. Opranuzanus nquanora B CAIIP, cocra, TpeboBaHusl.

HNndpopmanmonnoe obecnieuenue B CAIIP.Haznauenue, CynHOCTh U OCHOBHBIE YaCTH

18.
nH()OPMAITMOHHOTO 00ECTICYEHUSI.

19.| bassl nannbIX. Buasl npencraBieHus 0a3bl TaHHBIX.

20.| CpenctBa obecnieuenust CAIIP. Metonnueckoe obecrnieuenue B CAIIP.

21.| Cpencta obecnieuenust CAIIP. Opranuzanmonnoe obecnieuerne B CAIIP.

22.| Cpencta obecnieuenust CAIIP. Texuuueckoe obecneuenue B CAIIP.

23.| TpeboBanus k TexuudeckuM cpeacrtsam CAITIP.

o4, Knaccugukarus 3a1a4 KOHCTPYKTOPCKOTO MPOSKTUPOBAHMS. ABTOMAaTH3AIHS
KOHCTPYKTOPCKOI'O IPOEKTUPOBAHHUS.

25.| 'eoMeTpryecKoe MOACTMPOBAHUE M CUHTE3 (POPMBI IeTaTICH.

26.| Yuusepcanapubie CAD nporpammel (Solid Works, Komnac u 1p.), MX XapaKTepHCTHKH.

27.| ABromMaTH3aIys TeXHOJIOTHIECKOTO MPOSKTHPOBAHHSI.

28.| MaTemaTuyecKkre MOJICIH MIPU aBTOMATU3AIIMU TEXHOJIOTUYECKOTO MPOSKTHPOBAHUSI.

29.| CTpyKTYpHO-JIOTHYECKHE MOJEIH TEXHOJIOTHIECKOTO MMPOSKTHPOBAHMSL.

30.| @yHKIMOHATBHBIE MOJIETH TEXHOJIOTHYECKOTO MPOSKTUPOBAHHSI.

31.| MeTo1pI MAaIMHHOTO IPOEKTUPOBAHUS TEXHOJIOTHUECKHUX MPOIIECCOB.

32.| B3aumMocBs3b CUCTEM KOHCTPYKTOPCKOTO U TEXHOJOTHYECKOTO IPOSKTHPOBAHUSI.

33.| TpeboBanus k unrerpupoanapiM CAITIP.

34.| IlepcrieKTHBBI aBTOMATHU3AIIMN KOHCTPYKTOPCKOTO M TEXHOJIIOTHYECKOTO MPOSKTUPOBAHHSL.

35.| TloHsATHE MPOEKTUPOBAHMS KaK MpoIiecca.

36 [TpoekTrupoBaHue Kak 0OBEKT ABTOMATU3ALIMN; ACIIEKThI U UEPAPXUUECKUE YPOBHU

‘| IPOEKTUPOBAHUS; CTAJIUU, FTAINBI U TPOLETYPbl IPOSKTUPOBAHMS;

37, [Tpuniumnel 1 HeoOXoauMbIe yenoBus coznanus CAIIP; mpuHIMIIBI CHCTEMHOTO
€IMHCTBA, COBMECTUMOCTH, THIIM3ALIUH, pa3BUTHsl, ocooeHHocTr noctpoenus CAIIP.
CocraB u ctpykrypa CAIIP: npoekTupyromue 1 00CTyKUBAIOITUE TIOICUCTEMBI;

3g,| KOMIUIEKCHI CPEICTB aBTOMATH3MPOBAHHOTO MPOCKTHPOBAHHS 1 X CTPYKTYPHBIE HaCTH;
MIPOrPaMMHO-METOAMYECKHE U MPOTPAMMHO-TEXHUYECKHE KOMIUIEKCHI U UX
NOJpa3/IJICHNs]; MAITMHHAS TpadyKa U AUAJIOTOBBIA PEKHUM.

39, Komnonents! BunioB obecnieuenus CAIIP: marematnyeckoe, mporpaMMHOE,
MHPOPMALMOHHOE, TEXHUUECKOE, JIMHTBUCTUYECKOE, METOAMYECKOE U OPraHU3alMOHHOE.
Knaccudukanus CAIIP: npusnaku, xapakrepusytonue CAIIP; Tunbl 00beKTOB

40,| TPOCKTHPOBAHUS; PA3HOBUIHOCTb 1 CIOKHOCTE 00BEKTOB MPOEKTUPOBAHUS; YPOBEHD U
KOMIUIEKCHOCTh aBTOMATHU3AIIMH TPOSKTUPOBAHMS; XapaKTEP U YHUCIIO BBITYCKaeMbIX
IIPOEKTHBIX JOKYMEHTOB; YPOBHH B CTPYKTYPE TEXHHMUYECKOTO 00ECIICUEHHS.

a1 Bzaumopeiicteue CAIIP ¢ npyrumu aBTOMaTU3UPOBAHHBIMUA CUCTEMAMH M UX
HaIpaBJICHUS PA3BUTHSL.

42.| MonenupoBanue u KoHcTpyupoBanue B CAIIP.

Omnpenenenre MOIETUPOBAHUS U MOJIENIU, OCHOBHAS 3aJja4a MOJIETTUPOBaHUS,

43.| mepapxuyeckas CTpyKTypa U criocoObl MOAeNUpOBaHus. IMUTAIIMOHHOE MOIETUPOBAaHUE
(HayaJbHbIE TIOHATHUS).

44.| ABromartunzauusi pa3pabOTKU U BBIIIOJIHEHUSI KOHCTPYKTOpcKOoM pokymeHTauuu B CAIIP.
[TonsiTve 1 3ajau KOHCTPYUPOBAHUS, CpeACcTBa peanu3anuu. CTpyKTypa U OCHOBHbBIE

45.| MPUHIUIIBI TOCTPOCHUS CUCTEMBI aBTOMATH3AIMH Pa3paOO0TKU M BHITIOIHEHUS
KOHCTPYKTOPCKON JOKYMEHTAITHH.

46, OcHoBHbIE IOJXO/IbI K KOHCTPYUpPOBaHUIO. ['eomeTpruyeckoe MoAeTMpOBaHUE U
opranusaiys rpadu4ecKix JaHHbIX.

47 MeTtobl co3naHus MOJIENIE TEOMETPUUECKUX OOBEKTOB U TEOMETPUUECKUX

‘| n300paxeHui.

48, OnTuMalbHOE MPOSKTUPOBAHUE KOHCTPYKIUI KaK OCHOBA HAYYHBIX HCCIEAOBAHUN MTPH
MPOCKTUPOBAHUH CHEIUAIBHBIX TPY3010IbEMHBIX MAIIHH.

49.| TlocranoBKa 3aJjau ONTHUMAJILHOTO MPOSKTHUPOBAHUS. DTalbl ONTUMU3ALINK TPOEKTA
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50.

HepBOCTGHGHHHﬁ XapaKTCP 9KOHOMHUYCCKUX U CTOUMMOCTHBIX KPUTCPHUECB Ka4YCCTBA,
MCTATJIIOCMKOCTD KaK OAMH M3 Ba)KHEHIIINX KPUTCPUCB KAYCCTBA MAIIIMH.

51.

IleneBas ¢pyukuus. HempepbIBHbIE U IUCKPETHBIE KPUTEPUU KauecTBa. 3ajada o BEIOOpE
ONTUMAJIbHOU (110 Macce U CTOMMOCTH ) MapKH MaTepuaa JUisl METaJUIMUECKUX
KOHCTPYKLHUH OAJIOUHBIX CTpe.

52.

OrpanudeHus B 3a/1a4yax ONTUMAJIBHOTO NIPOEKTHpOBaHUs. OrpaHUUYEHUS HA [TapaMeTphl
U Ha KpuTepuu KadectBa. Onpenensonas pojb NpakTUKU B 000CHOBAaHUM OTpaHUYEHUN
IIPY ONTHUMM3ALMHU KPAHOBBIX KOHCTPYKIMI. MaremaTuueckast MOZesIb 00BbEKTa
ONTUMU3ALMH.

53.

MeToa npsiMOro McCaeI0BaHus 1eNieBoi (yHKIMK Ha SKcTpeMyM. OnTuMu3anus
napaMeTpoB KopoOJaToro ceueHus O6anku, padboTaromen Ha u3rud. OnTuMuszanus
(dbopMBI, MacChl U pa3MEPOB JICTAIIH.
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6. METOAUMYECKHUE MATEPHAJIbI, OIPEAEJIAIOINUE ITPOLEIYPbI

OLIEHUBAHUSA 3HAHWH, YMEHWI, HABBIKOB MW (WJH) OIBITA
JAEATEJBHOCTH
Pe3y.111>TaT1)1 O0CBOCHMUA yqeﬁnoizi AUCIHMIIJIHHBI, MMOAJIC/KAIIUE TIPOBEPKE
Konrtpoaupyembie Pe3yabTaThl 00yyeHust | OCHOBHBIE MOKA3aTeH OLEHKH Ouenounsle
KOMIIeTeHIIUH (4aCTh (00BeKTBI pe3yJIbTaToOB cpeacTBa
KOMIIeTeHMii) OLlEHMBAHUSI)

CIIOCOOHOCTBIO 31 3HaTh: Komnnoxsuymel,
IIPOU3BOAUTH pPacyeThl )41 METOAbI - OCHOBHBLIC ITPHUHIIAIILI paGOTI)I B TECTUPOBAHUE,
MIPOEKTHUPOBAHUE OTAEIBHBIX | aBTOMATU3MPOBAHHOIO cHCTeMax aBTOMaTU3UPOBAHHOTO nabopaTopHbIe
YCTPOWCTB M TOACUCTEM | IPOEKTUPOBAHUS MIPOEKTUPOBAHUS; paboTsl,
MEXaTPOHHBIX U | MEXaTPOHHBIX YCTPOHCTB | - aCIeKThl aBTOMAaTH3UPOBAHHOTO | MPAaKTHYECKHE
POOOTOTEXHUYECKHUX CUCTEM C MIPOEKTUPOBAHUS 1 MH)KEHEPHOTO | 3aHATHSL, IK3aMeH
HCTIOJIb30BaHUEM ananuza CAD/CAE
CTaHAAapPTHBIX 32 3HaTh: KomnnoxsuyMel,
HCTIOTHUTENBHBIX U | IPOTPaMMHBIE CpEICTBA | -yHHBEPCAIbHBIC TECTUPOBAHMUE,
yOpaBisiIOIMX  ycrpoiicts, | CAIIP MEXaHWKH, | MaTEMaTHYeCKHe CHCTEMBI TabopaTopHbIe
CpeAcTB AaBTOMATHKH, | BJIEKTPOHHUKH,  CHCTEM | IIPOrpaMMHPOBAHUS, paboTsl,
HU3MEPHUTENBHOMN U | yIpaBIeHHS U | MOJIETUPOBAHMSA U 00BEKTHO- MpaKTHYECKNE
BEIYMCIIMTENBHOM TEXHUKH B | MPOrpaMMHUPOBaHHUS OPHEHTHPOBAHHOT'O AHAJIN3A; 3aHATHUSA, DK3aMEH
COOTBCTCTBHU C TCXHUYCCKUM - METOAbI KHHEMATHUYCCKOI'O U
3agannem (ITK-11); JMHAMUYECKOTO aHAJTH3a

CIIOCOOHOCTBIO MEXaHHYECKUX CHUCTEM C
pa3pabaTbIBaTh HCTIOIb30BaHUEM CPEZICTB
KOHCTPYKTOPCKYIO u ABTOMATH3UPOBAHHOTO
NPOEKTHYI0  JIOKYyMEHTAIHIO TIPOEKTHPOBaHUS
MEXaHWYECKHX, - TEXHOJIOTHIO TIPOTPaMMHPOBAHUS
JJICKTPUICCKHUX u po6otoB OLP (Of Line
INEKTPOHHBIX y3JI0B Programming).

MEXaTPOHHBIX u | 33 3HaTh: Komnnoxsuymsl,
POGOTOTEXHUIECKHUX CHCTEM B | MPOTPAMMHBIE CPEJCTBA | - HHTETPUPOBAHHBIE CHCTEMBI TCCTUPOBAHHUE,
COOTBETCTBUH ¢ | CAIIP, peanm3yromye, | IPOSKTHPOBAHMSA MEXAaTPOHHBIX M | TaOOpaTOpHEBIE
MMEIOLUMUCS CTaHAAPTaMH U | TIOJCPKUBAIOIITHE POOOTOTEXHHYECKHX Y3JIOB U paboTHI,
TeXHUYECKUMH  YCIOBUSMHU | TexHonoruro CALS arperaTos; MIPaKTUIECKUE

(TTIK-12);

- MOJIETIbHO-OPUEHTUPOBAHHOE
MPOEKTHPOBAHHUE TEXHUIECKHUX
o6bektoB - MBE (Model Based

3aHATHA, SK3aMCH

Enterprise).
Y1 Ymern: Komnnoxsuymsl,
WCTIONIb30BaTh - mpuMeHATh OBM Juist pemieHnst | TecTUpoBaHUE,
BBIUHCITUTEIHHYTO WH)KCHEPHBIX 3a7a4. TabopaTopHbIe
TEXHUKY JUIS pELICHUs paboTslI,
WHKCHEPHBIX 3313 MpPaKTHYECKNE
3aHATHS, K3aMCH

Y2 YMmertsn: Komnnoxsuymel,
pa3pabaTbIBaTh - IPUHUMATh TEXHUIECKHUE TECTUPOBAHMUE,
BapUaHTBI pelIeHusl | pelIeHHs Ha OCHOBE TabopaTopHbIe
3aJa4M POSKTUPOBAHMUS, | UMUTAIIMOHHOTO MOJICTIMPOBAHUsl | PabOThI,
BBIIONTHSITH aHamu3 3tux | - SBD (Simulation Based MpPaKTHYECKUE

BapUaHTOB c | Design); 3aHSTHS, OK3aMEH
UCIIOJIb30BaHHEM - TIOJIE30BATHCS CHCTEMaMH
MPOTPaMMHBIX ~ CPEJICTB | aBTOMAaTH3UPOBAHHOTO
CAIIP TIPOEKTUPOBAHUS ITPOLIECCOB

(CAPP).
Y3 YMmertsn: KommokBuymsr,
pa3pabaTbIBaTh - paborats B CAD-cucremax; TECTHPOBAHUE,
9JIEKTPOHHBIE ~ MOJENH | - IPUMEHSITh HHTETPUPOBAHHbIC n1abopaTopHbIe
poOOTOB, MEXATPOHHBIX | CUCTEMBI MPOSKTUPOBAHHS paboTHI,
YCTPOMCTB M CBS3aHHYIO | MEXATPOHHBIX H MpaKTHYECKNE
TEXHHUYECKYIO POOOTOTEXHUYECKHX Y3II0B U 3aHATHSA, 9K3aMCH
JIOKYMEHTALHIO c | arperaros;
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UCTIONIb30BaHNEM - pa3pabaTbIBaTh
MPOrPaMMHBIX KOHCTPYKTOPCKYO
npoxaykros CAIIP JOKYMEHTALHIO,

KOHCTPYKTOPCKHE 0a3bl JTAaHHBIX

(PDM).
Y4 YMmerth: Konnoksuymsl,
BBIIIOJIHATH CHHTC3, - pa6OTaTI) C CUCTEMaMHU TECTUPOBAHUE,
aHaJIM3 u pacuer | umxeHepHoro aHanuza (CAE- J1abopaTopHbIe
MeXaTPOHHBIX U | cucTtemMax); paboTsl,
POOOTOTEXHUYECKHUX MpaKTHYECKUE
CHCTEM 3aHSTHS, YK3aMEH
B1 Baanern: KonnokBuymsl,
METOJIaMHA - HaBBIKAMH pabOTHI B TECTUPOBAHMUE,
TPOEKTHPOBAHHUS CAD/CAM/CAE-cucremax. TabopaTropHbIe
pobotoB u paboTsl,
MEXaTPOHHBIX YCTPONCTB MpaKTHYECKNE

- HaBBIKAMH IUIAHUPOBAHUS U
YIIPaBJIEHUS [IPOEKTOM,
AJIEKTPOHHBIHN JOKYyMEHTOO0OPOT.

c HCTIOJIb30BaHUEM 3aHATHUS, SK3aMEH
CAIIP
B2 Baagern: KomnnokBuymsi,
METOZaMH  HCTIBITaHUil | - HABBIKAMH UCIBITAHUN TECTUPOBAHUE,
KOMIIBIOTEPHBIX KOMIIBIOTEPHBIX IEKTPOHHBIX n1abopaTopHbIe
JJIEKTPOHHBIX ~ Mojenel | Mojeneil nu3nenui B paboTsl,
u3aenui coBpemeHHbIX CATIP. IIPaKTUYECKUE
3aHSTHS, DK3aMEH
B3 Baagern: KomnnoxsuyMel,
TEXHUYECKIMHU - HaBBIKaMH{ pabOThI B CHCTEMAX TECTUPOBAHHE,
CpeAcTBaMHU Pa3pabOTKH | aBTOMAaTH3UPOBAHHOTO TabopaTopHbIe
TEXHHYECKOH MIPOEKTHPOBAHIS IIPOIIECCOB paboTsl,
JIOKYMEHTAIIUN (CAPP); MPaKTUIECKHe

3aHATHA, OK3aMCH

6.2 Illkana oueHNBaHUs IUVIAHUPYEMBIX Pe3yJbTaTOB 00y4eHus!

6.2.1 Texymuii u pyoexkHbIH KOHTPOJIb
B pamkax tekyiero u py0exHOro KOHTPOJIS 10 AUCHUIUIMHE CTYIEHT MOXKET Ha0paTh 110
70 6amioB. Pacnipenenenne 6a10B IPUBEICHO B TAOJIHIIE.

[Ixana oneHuBaHUA

Cemectp
0-35 6annos 36-50 6amnoB 51-60 6amnoB 61-70 6amnoB

3 YactuuHoe [Tonnoe nmu | [lonnoe nmm [Tonnoe W
HOCEIIEHNE YaCTHUYHOE YaCTHUYHOE YaCTHUYHOE
ayIMTOPHBIX MOCEIEHUE MOCeIeHUE MoceleHne
3aHATHH. ayAUTOPHBIX ayAUTOPHBIX ayJIUTOPHBIX
HeynosnerBoputen | 3aHATHIA. 3anatuil. [lonnoe | 3ansaruit.  [lomHoe
bHOE BbINOJNIHEHHE | YacTuuHOE BBITIOJIHEHHUE U BBITIOJIHEHHE u
7a00paTOPHBIX U | BBHIIOJHEHHE U | 3aluTa 3aIuTa
IIPAKTUYECKUX 3aIIMTa 71a00paTOPHBIX U | TAOOpPaTOpPHBIX U
pabor. [Tnoxas | mabopaTOpHBIX U | MPAKTHUYECKHUX MIPAKTUYECKHUX
MIOATOTOBKA K | IPAKTUYECKHUX pabor. pabor. Bricokue
OarIbHO- pabor. Xoporue MOKa3aTeu 1o
PEUTHUHTOBBIM Y 10BNETBOPUTENBH | [TOKA3aTEIH 110 KOJUIOKBUyMaM |
MEPOTPUITHUSIM. pl€ TIOKa3aTeld MO | KOJUIOKBUyMaM U | TECTUPOBAHUSIM.
Crynenr HE | KOJUJIOKBUYMaM U | TECTUPOBAHUSM.
JIOTTYy CKaeTCs K | TECTUPOBAHUSIM.
MIPOMEKYTOYHOU
aTTecTaluu
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OI_ICHKa pPE3yJIbTaTOB OCBOCHHA yqe6H0171 AUCHUITIIMHBI

HCIIOJIB3YEMOM HA DK3aMEHE:

MpoBOAUTCA IIO0 IIKaJIC,

Cemectp [Ikana oneHUBaHUs
HeynosnerBopure | YaA0BIETBOPUTEILH Xoporo Ot1nnyHO
JBHO 0 (81-90 6amoB) (91-100 6amnoB)
(36-60 GamnoB) (61-80 GamoB)
4 Crymenr  umeer | Ctynent umeer 36- | CtyneHt umeer 51- | CtyaeHT umeer

36-60 OayuioB 11O
UTOTaM TEKYILEro

51 pyOexHOro
KOHTPOJI, Ha
9K3aMEHE He Jail
IIOJIHOTO ~ OTBETa
HU Ha OJIUH
BOIIPOC.

Crynent HMEET

36-45 OGauioB 1O
UTOTaM TEKYIIETO

u pyOexHOro
KOHTPOJIA, Ha
JK3aMEHE Ja
TTOJTHBIN OTBET

TOJILKO Ha OJHH
BOIIPOC

50 0aJUIOB o
UTOTaM TEKYIIEro u

pyOexkHOTO
KOHTPOJIS, Ha
IK3aMeHe Jan
HOJHBI OTBET Ha
OIWH BOIpPOC U
YaCTUYHO
(MOTHOCTBIO)

OTBETHUJI Ha BTOPOIl.
Crynent umeer 46-
60 OamioB 1O
UTOTaM TEKYIIETO U

pyOexKHOTO
KOHTPOJIA, Ha
IK3aMEHe Jan

MOJHBIA OTBET Ha
OIWH BONPOC WIHU
YaCTHYHO OTBETHUII
Ha 00a Bormpoca.

CTyneHT uMeeT 1o
UTOTaM TEKYIIEeTro U

pyOekHOTO
KOHTPOJIS 61-70
0aioB Ha

OK3aMCHC HC [Oall
IIOJIHOI'O OTBE€TAa HH
Ha OJIUH BOIIPOC.

60 6am1oB 110
UTOTaM TEKYIIEro u
pyOeKHOTO
KOHTpOJIS, Ha
JK3aMeHe Jaj
IIOJIHEIN OTBET HA
OJIMH BOTIPOC U
YaCTHYHO
(MOJIHOCTHIO)
OTBETUJI HA BTOPOH.
Crynent umeet 61 —
65 0amoB 10
UTOTaM TEKYIIETro U
pyOexHOro
KOHTPOJIS, Ha
9K3aMCHE Jajl
MOJHBINA OTBET HA
OJIMH BOTIPOC U
YACTHYHO OTBETHII
Ha BTOopoi. CTyAeHT
nmeet 66-70 OammoB
10 UTOraM
TEKYIIEeTO U
pyOeKHOTO
KOHTpOJISI, Ha
JK3aMeHe) Jall
MOJHBINA OTBET
TOJIBKO Ha OJIMH
BOIIPOC.

61-70 GawtoB MO
UTOTaM TEKYILETro

u pyOexHOoro
KOHTpOJIS, Ha
9K3aMeHe Jan

MIOJIHBIN OTBET Ha
OJUH BOIPOC H
YaCTUYHO
(MOIHOCTHIO)
OTBETHUIJI Ha
BTOPOM.

IIIxaja COOTBETCTBHUS PEHTHHIOBBIX OLCHOK NMATHOANIbHBIM OLICHKAM /IS OLICHUBAHUSA
KYPCOBOii padoThI

PeliTunroBas orenka (B Oannax)

OI.[CHKE[ 10 TATHOAJIEHOM IIKaJjIe

91-100 «OTJIIMYHOY

81-90 «XOPOIIIO»

61-80 «YIOBIIETBOPUTEIHHO
MeHee 61 «HEYAOBJIETBOPUTEIBLHO»
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7 YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

7.1 OcHoBHas1 quTEpaTypa

1.

l'onoBunsina M.B. OcnoBbel CAIIP [Dnextponssiii pecypc]/ I'omouubiHa M.B.—
DOneKTpoH. TeKcToBble naHHble.— M.: HHrepHeT-YHuBepcurer HH(popMannoHHBIX
TexHonorui (MHTYUT), 2016.— 270 C— Pexxum JOCTYyIIa:
http://www.iprbookshop.ru/73701.html. — D5C «IPRbooks»

OcuoBel CAIIP [DnextpoHHBIH pecypc]: yueObnoe mocooue/ M.B. KpricoBa [u ap.].—
DJIEKTPOH. TEKCTOBbIE HaHHbIe.— OMcK: OMCKUU TOCYJapCTBEHHBIM TEXHHYECKHUM
yauBepcurer, 2017.— 92 ¢.— Pexum nocryna: http://www.iprbookshop.ru/78451.html.
— OBC «IPRbooks»

[MTogypaes HO.B. Mexarponuka. OCHOBBI, METOJbl, NPUMEHEHUE [DJIEKTPOHHBIN
pecypc]:  yueOnux/ IlomypaeB HO.B.— DiekTpoH. TeKCTOBbIe JaHHBIE.— M.:
MarmuHocTpoeHue, 2007.— 256 c— Pexum JOCTyTIa!
http://lwww.iprbookshop.ru/5207.html.— 5BC «IPRbooks»

Huxutun FO.P. JlnarHoctupoBaHue MeEXaTPOHHBIX CHUCTEM [DJIEKTPOHHBIA pecypc]:
yueOHnoe nocoobue/ Hukurun 10.P., AGpamoB 1.B.— DIIeKTpOH. TEKCTOBBIC JTaHHBIC.—
CapatoB: By3oBckoe oOpazoBanme, 2019.— 116 c.— Pexum gocryna:
http://www.iprbookshop.ru/79623.html.— 5BC «IPRbooks»

7.2 lonoiHuTEIBHAS IUTEPATYPA

Kimumuuk A.C., 'omonunkuii P.U.. ®ypman @.B., Cémkun K.M. Pa3zpaborka

1. |ymopaBisiomux nporpaMm NpoMbIILIEHHBIX poboToB. MuHck, 2008. -131c. bubauoreka
KBI'Y (s11.Bepcus).
5 Hopenkos N.I1. OCHOBBI aBTOMaTU3UPOBAHHOTO NIPOEKTHPOBaHUs. — M.: MI'TVY um.
"~ |H.D.baymana, 2002.
Pomxepc NI., Anamc [Ix. MaremaTudeckue oCHOBBI MamuHHOM rpaduku. [lep. ¢ anri. —
3.
M.: Mup, 2001.
4 TomameBckuii B., )Knanosa E. Umutanmonnoe monenupoBanue B cpene GPSS. — M.
" |bectcemnep, 2003.
5 MakiakoB C.B. ERWin, BPWin. CASE-cpencTtBa pa3padoTku HHG)OPMAITMOHHBIX
" |cuctem. — M.: lnanor-MUOHU, 1999.
6 Hopenxos N.I1., Ky3pmuk [1.K. MHpOpManmonHas moanepxka HAyKOSMKUX H3ICITHA. —
" M. MI'TVY um. H.D.baymana, 2002.
bareipoB V./I, bosuer O.X., Haptenkes P.M., TnubexoB A.X., Dnsbaesa P. 1., SIxyTtios
7. |M.M. KypcoBble U AUIIIOMHBIE IPOEKTHI. MeToanyeckue yka3zanus kK opopmiienuto. M3 -
Bo: KBI'Y. Hanmpuuk 2002 . —157c.
5 CucreMbl aBTOMaTU3MPOBAHHOTO MPOEKTUPOBaHus: ¥Yuel. mocodue A BTy30B: B 9 kH./
"~ |ITox pen. M.I1.HopenkoBa. — M.: Beicni.mk., 1986.
9. |Yepuenskunii B.M. Umuranmmonnoe moaenuposanue. — M.: Beicnr.mk., 1990.
10 Voiikepnu k. [lpoextupoBanue g poBbix ycrpoiicts. B 2-x kH. Ilep. ¢ anrn. — M.:
" |Iloctmapker, 2002.
11. |H.H.I'omoBanos. ['eoMeTpuueckoe moaenupoBanue. — M.: @uzmariaut, 2002.
®okc A., [Iparr M. Beruucnurensnas reometpus. [[puMeHeHne B IpOEKTUPOBAHUU U Ha
12.
npousBoAcTBe. Ilep. ¢ anrin. — M.: Mup, 1982.
13, ggggHHOB J.A. YrpaBneHue nmpou3BoacTBoM Ha 6aze crangaapta MRP II. — CIIO, ITurep,
14 Komuun A.®., OBcsnnukoB M.B., Ctpekanos A.®., Cymapokos C.B. Ynpasnenue
" |PKM3HEHHBIM LIMKJIOM mpoaykuuu. — M.: Anaxapcuc, 2002.
15. |barumes [I.H., JIbBoBuu f.E., ®ponos B.H. Ontumuzanus 8 CAIIP. — Bopounex, 13-
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B0 BopoHeskckoro rocyiapcTBeHHOro yHuBepcuTeTa, 1997.

byu I'., Pam60 JIx., JIxeko6con ®@.. UML: PykoBoacTBo nonb3oBatens. [lep. ¢ anria. —

16 I\AL: IMK, 2000,

7.3 llepuoguyeckue U3IaHus

http://www2.viniti.ru/- 3neKTpoOHHBIN KaTalor HaAyYHO-TEXHUYECKOW POy KUK

http://magazine.stankin.ru ~ —  >kypHam  «ABTOMaru3alMs W  YNOPaBJICHUE B
MallMHOCTpOEHUM»  Yupeautenb: MockoBckuii  ['ocynapcTBeHHbI — TexHonormdeckui
VYuusepcuret "CTaHkuH".

"MEXATPOHUKA, ABTOMATU3ALIMA, VYIIPABJIEHUE" ISSN 1684-6427 -
ExeMecsuHblil  HAYYHO-TEXHUYECKMHA UM  INPOU3BOACTBEHHBIM  KypHaid. B  xkypnHane
paccMaTpuBaIOTCs aKTyallbHbIE BOMPOCHI pa3pabOTKH, CO3/1aHWs, BHEAPEHUS U SKCILTyaTalluu
MEXaTPOHHBIX CHUCTEM U TEXHOJIOTUH B CTAaHKOCTPOECHHUU, POOOTOTEXHHUKE, a3POKOCMHUYECKOM,
OMOMEIUIIMHCKOM U OBITOBOM TexHuKe. PaccmarpuBaiorcs mpoOsieMbl TEOPUU M MPAKTHUKU
ABTOMATHYECKOTO M aBTOMATH3MPO-BAHHOTO YIPABICHHUS TEXHUYECKUMU OOBEKTAMH U
TEXHOJOTUYECKUMH IIPOLIECCAMU B IIPOMBILILIEHHOCTH, JHEPTETUKE U HA TPAHCIIOPTE.

http://www.delpress.ru - moamnucka Ha KypHaIbL:

«CTA» (CoBpeMeHHbIE TEXHOJOTHN ABTOMATHU3AIUM) -HAYYHO-TEXHUUECKUN KypHaI
C KOMIIaKT-TUCKaMU Il  KBAIU(DHUIMPOBAHHBIX  CHEIMAIMCTOB MO  MPOMBIIIJICHHON
aBTOMAaTHU3allM1 U BCTPAUBAEMbIM CUCTEMAaM.

«Mup KOMNBIOTEPHOIi ABTOMATH3AallMM - MHP BCTPAaMBAaEeMbIX KOMIbIOTEPHBIX
TexHosoruin» (MKA: Mup BKT) — xypHan ocBellacT HOBEHUIIME KOMIIbIOTEPHBIE TEXHOJIOTHH
JUISL CO3JaHUSI BCTPAMBAEMBIX CHCTEM: AHAJIUTHUKA, MEXJIyHApOJHBbIE CTAHAAPTHI, anmapaTHO-
MPOrpaMMHbIE€ KOMIIOHEHTHI, MPOIYKThI, IPUMEHEHHUS Ha BEPTUKAJIBHBIX PBIHKAX (aBUAIUS U
KOCMOHABTHKa, OOOPOHHBIE W CIEICUCTEMBI, TEICKOMMYHUKAIIMH, WTPOBas WHIYCTPUS,
MPOMBINIICHHAs] aBTOMATH3aIUs], UHTEJUIEKTYaIbHbIE 3[aHMUs).

http://www.mega-press.ru - moAMucKa Ha XypHaJIbI:

[IpoGemMbl MAIIMHOCTPOEHUS M aBTOMATH3allUU — B KypHase MyOJIHUKYloTCS U30paHHbIe
CTaTbu 00 HCCIENI0BaHMAX B OOJIACTH COBPEMEHHOTO MAIIMHOCTPOCHHS M aBTOMAaTH3aIUH,
NEPEIOBOM OIIbITE, MPOTPECCUBHBIX (OpMax M MEPEIOBBIX TEXHOJOTHSIX MAIIUHOCTPOCHUS.
Beinyck mnoaroraBnMBaeTcs IO MarepuallaM MEPUOAWYECKOTO MEKIYHApOJHOTO KypHala.
AHHOTAIIUU K CTaThsIM JaHbI HA PYCCKOM U aHTJIMICKOM SI3bIKaX.

"BecTHMK MAIIMHOCTPOEHUs'" - HAYYHO-TEXHUYECKHUM U MPOU3BOJICTBEHHBIN XKYypHa, B
KOTOPOM OCBEIIAIOTCSI BONIPOCHI Pa3BUTHsI OTpaciell MalllMHOCTPOCHUSI, pa3paboTKu, CO3/1aHus,
BHEJIPEHUSI HOBOW TEXHHMKH, HOBBIX TEXHOJIOTWM, HOBBIX BHUJOB MaTepuaioB, B TOM YHCIIE
KOMITIO3UTOB, IJIaCTMacc, KepaMuku. B kypHane myOJMKyrOTCsl CTaTbU OO OIbBITE BHEAPEHUS
IPOMBIIIICHHBIX poboToB, CAIIP.

«CnpaBoyHuk. UHKeHepHBIH KypHaJa (C NPWIOKEHUEM)» - KypHal COACPKHUT
CIPaBOYHO-UH(POPMALIMOHHBIE U MOSCHSIOUINE MaTepUaNbl, HEOOXOAUMBIC JUI MPAKTHYECKOU
paboThl U TOBBIIIEHUS KBATU(DHUKAIIMN WH)XEHEPOB BCEX OTpacieil TEXHUKH: KOHCTPYKTOPOB,
TEXHOJIOTOB, 3KCIIEPTOB, pa3pabOTYMKOB HOBOM TEXHUKH, MPOCKTUPOBIINKOB, MATECPHAIIOBEIOB,
npenojaBaTenielf, a TakKe CTYJEHTOB BTy30B. Marepuan skypHajia Oa3upyercs Ha JaHHBIX
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JIECSTKOB M3BECTHEMIIMX CIPAaBOYHMKOB, MApOYHHMKOB, KaTajlOrOB U JIPYroi OTE€YECTBEHHOH U
3apyOeKHOM HOPMATUBHOM JJOKYMEHTAIUH.

7.4 UnTepHeT-pecypcsl
http://www.garant.ru/ - CipaBo4Hasi mpaBoBast CCTEMa

http://www.consultant.ru/sys/ - CipaBo4Hasi mpaBoBasi CCTEMa

http://portal.tpu.ru/SHARED/v/VIC/education/sapr/ — Crpanuna auciumminHbi«OCHOBBI
npoektupoBanus u CAIIP» B noprane TITY.

http://www.intuit.ru/ -MaTepuer-Yuusepcurer Madpopmarmonnsix TexHomMOT M.

http://citforum.ru/ —Ilurdopym. HoBoctu, cTathu, pacchuiku, Gopymsl mo tTemam I T

http://mehatron.ru/ - nekuuu 1 METOIMYECKIE MaTepUaIIbl IO MEXaTPOHHKE

http://bigor.omstu.ru/ - mexuuu u Meromuueckue Martepuansl 1Mo CAIIP  wu
UH()OPMAIIMOHHBIM TEXHOJOTHSIM

http://anginka.info/ - neximu U METOAMYECKUE MATEPUAIIBI IO POOOTOTEXHHUKE: CXEMBbI
XapaKTepPUCTHKH POOOTOB, METOIBI PacdeTa, CXeMbl  XapaKTEPUCTUKU POOOTOB, KOHCTPYKIIUU
y3JIOB U arperatoB poOOTOB, KOHCTPYKIIMH MEXaHHU3MOB CXBAaTOB POOOTOB, CUCTEMbI YIIPABJICHUS
poOoTOB

7.5 MeToanuecKkue yKa3aHusi K NPAKTHYECKUM 3aHATHAM.
1. CamconoB, Bnagumup BuktopoBuu. ABTOMaTH3a11us KOHCTPYKTOPCKUX paboT B cpefie

Kommac-3D : yue6Hnoe nocobue /B. B. Camconos, I'. A. KpacunbaukoBa. — M. : Akanemus,
2008. — 224 c. : mi.
2. Hopenkos U.I1. ABTomMaTu3upoBaHHOE NPOEKTHPOBaHUsA: YueOHuk. - M., 2000.- 188 ¢
3. TamamoB, Hwukomait HukwuroBwu. TIIY. ABTOMATH3UPOBAaHHOE MOCIUPOBAHUE
TETUIOBBIX CXEM TypOOYCTaHOBOK JUIS MPOEKTUPOBAHHMS HOMHHAJBHBIX U pacyeTa MepeMeHHBIX
pexxumoB: Yue6Hoe nocodue/ TITY.—Tomck: Uzn-Bo TITY, 1999.—88c.

7.6 IIporpammuoe ob0ecrneueHue COBPEMEHHBIX uHGoOpMaANIMOHHO-
KOMMYHUKAIIMOHHBIX TeXHOJIOT Uil

[Ipu npoBeneHNM 3aHATUN JEKIUN, TPAKTHYECKUX 3aHATUN UCIIOJIb3YOTCS:
JIUYEH3UOHHOE NPOSPAMMHOe obecneyenue:
- IIpoayxrtsr Microsoft Office
- AHtHBHpYCHOe iporpammHoe ooecnieueHue Kaspersky Endpoint Security;
- YueOnsni Kommiekt Kommac-3D v18
- SOLIDWORKS EDU Edition 2018-2019 Network - 200 Users
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

TpeOoBaHwMsI K YCIOBHSIM PEaTH3AIAH JTUCITUTUTAHBI

Ne | Bua ayauropHoro TpeGopanns
/T dbonma
) FO— OcHalleHue crenuaaTu3upoBaHHON yueOHOM Me6€iILIO. OcHarenue
1. S——— TEXHUYECKUMHU CPEJICTBAMU O0yUEHUs: HACTCHHBIN dKpaH C
JMICTaHIIMOHHBIM YIIPABICHUEM, MYJIbTUMEIUIHHOE 000PYI0BaHHE.
OcHaleHye crenuaaIn3upoBaHHON yueOHo Mebenbro. OcHaleHne
KaOuner nns TEXHUYECKUMU CPEACTBaMHU OOYUEHUS: TOABIKHAS MapKepHas J10CKa,
5 1ab0paTOPHBIX CUHTBIBAIOLICE YCTPOICTBO AJis nepenayn uHpopmanuu B KOMIIbIOTEp;
MIPAKTUYECKUX HACTEHHbIN 3KpaH C AUCTAaHIUOHHBIM YIIPaBJICHUEM, MYJIbTUMEINNHOE
3aHATUN 00opyAOBaHKE. 5 TPOMBIIIICHHBIX POOOTOB PA3IMYHBIX MOKOJICHHUH U
TEXHOJIOTHYecKoe obopynoBanue ¢ UITY
OcHaleHnye crienuaaIn3upoBaHHON yueOHoM Mebenbro. OcHalleHne
KoMIbroTepHbic TEXHUYECKUMU CpeAcTBaMU 00yueHus: IlepcoHanbHbIi KOMIBIOTED C
3. CIIACCLI BO3MOXKHOCTBIO TIOJIKITIOUEHUS K JIOKAJIbHBIM CeTsIM U MIHTepHeTy.
Hannyune BbIYMCINTENbHOM TEXHUKHU U3 PacdyeTa OAVH IEPCOHAIbHBIN
KOMIIBIOTEP Ha JIBA CTYJCHTA.
[lepeueHp MaTepUaIbHO-TEXHUYECKOTO 00ECTIEUEHHS] IUCHUILIMHbI
Ne | Bwuja u HauMeHOBaHHE .
Bun 3ansaruit Kpatkas xapakrepuctuka
n/n o0opyioBaHus
Ilepconanbuble JIabopartopusie | IIpoueccop cepum Intel ne wmxe Core i3-
KOMITHIOTEPHI. n npaktrdeckue | 3120M 2500 MHz. OmnepatuBHas mamsTh He
1. 3aHATHSL. menee 4 TI'6aiit. IIK pmomkHbl  OBITH
00BEIMHEHBI JIOKAIbHON CEThIO C BBIXOJOM B
HuTepHer.
MynsTUMEANITHBIE JlexunoHHEIE, JlemoHCTpanus c IIK JJIEKTPOHHBIX
o | CpeacTBa. nabopaTopHble | pe3eHTalui, JIOKYMEHTOB Word,
Y MPAKTUYECKUE | IIEKTPOHHBIX TabnuIl, rpaduyecKux
3aHSTHSL. n300pakeHu, GUIbMOB.
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9 OCOBEHHOCTHU PEAJIM3AIIUUA JUCIUIIVIMHBI J1s1 UHBAJIMIOB U
JIML C O'PAHUYEHHbBIMH BO3MOXHOCTAMMU 310POBbA

JInst CTyAEHTOB C OrpaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI CO3[aHbI CIIELUATIbHBIE
yCcIOBUSL JUIsl TOdydyeHUs oOpa3zoBaHus. B 1ensix AOCTYNHOCTH TMOJY4YEHHUS BBICILErO
o0Opa3oBaHus M0 00pa30BaTENbHBIM MPOrpaMMaM HHBAIMIAMHU U JIMIAMU C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3710POBbsI YHUBEPCUTETOM 00€CIeunBaeTCs:

1. AunbprepHatuBHas Bepcus oduImanbHOro caiWta B cetu «UHTepHeT» ans
CIIa00BUISAIIMX;

2. J1nst MHBaMUIOB C HAPYIICHUAMHU 3peHUs (CI1ab0BUISIINE, CIICTIBIC)

- NPUCYTCTBUE ACCHUCTEHTA, OKa3bIBAIOLIEro OOydaromeMycsi HEOOXOAMUMYIO MOMOILb,
nyOaupoBaHUE BCIyX CIPABOYHON HMH(OpPMAIMKA O PACIUCAHUU Y4YEOHBIX 3aHATHI; HaIuMdue
CPEACTB Il YCWIEHHS OCTaTOYHOTO 3peHUs, OpalIeBCKOW KOMITBIOTEPHOW TEXHHUKH,
BUJICOYBEIMUUTENCH, MPOrpaMM HEBU3yallbHOTO JOCTyma K HWHGOpPMAalUU, MPOrpaMM-
CHUHTE3aTOPOB PEYH U APYTUX TEXHUYECKUX CPEACTB IpUeMa-niepesauu yueOHoil nHpopMauu B
JOCTYIHBIX (popMax i CTYJIEHTOB C HAPYUICHUSIMH 3PEHUS;

- 3a/1aHUs JJIs BBIMIOJHEHMSI Ha SK3aMEHE 3aUNThIBAIOTCS] ACCUCTEHTOM;

- TMHCHMEHHBIC 3aJlaHusl BBIMOJHSIOTCS Ha Oymare, HAJUKTOBBIBAIOTCS aCCHCTEHTY
o0yyJaronmmcs;

3.ln8 MHBaNMIOB M JMI[ C OrPAHUYEHHBIMH BO3MOXKHOCTAMHM 3JI0POBbSI IO CIYXY
(crmabocpIanmme, TIyxue):

- Ha 3a4eTe/3K3aMeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIIUI CTYJCHTY HEOOXOIUMYIO
TEXHUYECKYI0 TIOMOIIb C YYETOM HHJAWBHUIYalbHbIX OCOOEHHOCTEM (OH NOMOraeT 3aHATh
pabouee MecTo, ePeBUraThCs, IPOUNTATh U OPOPMUTH 3a/laHUE, B TOM YHCJIE 3alUChIBAs 10/
JTUKTOBKY);

- 3a4eT/9K3aMeH MPOBOJUTCS B MUCbMEHHOU opme;

4. Jlns MHBaNIMIOB M JIMI[ C OTPAaHMYEHHBIMH BO3MOXXHOCTSMHU 3/I0pPOBbS, HMMEIOLIUX
HapyIIEHUsT OMOPHO-ABUTATENILHOIO amnmnapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHE YCIIOBHUS,
oOecreynBaronie BO3MOXHOCTh OECHpPENsITCTBEHHOTO JIOCTyIla oOydarolumxcs B ydeOHbIE
MOMeIIeHusl, OOBEKTy MUTaHUs, TyaJeTHbIE W JPYTrUe TMOMEIIECHUS YHUBEPCHUTETa, a TaKkKe
npeObIBaHMS B YKA3aHHBIX MTOMEMICHUAX (HAIMYNE PACITUPEHHBIX JBEPHBIX MPOEMOB, MMOPYUHEH
U JIPYTUX MPUCTIOCOOIEHHIA).

- TNHUCHbMEHHbIE 3aJaHMs BBINOJHAIOTCS HAa KOMIBIOTEPE CO CHENHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeUeHUEM TN HAIUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIaHHIO CTYAEHTAa HK3aMEH MPOBOAUTCS B YCTHOU (hopMme.

OOyuaromiyecs U3 YUCIa JIUL ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBBSI 00€CTIEYESHBI
3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (popmax, aJanTUPOBAHHBIX K OTPaHUUYEHUSIM
UX 3/10pPOBBS.
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