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1 Hepe'{eﬂb IMJIAHUPYEMBIX pE3yJabTAaTOB Oﬁy‘lEHHﬂ Mo JUCHUIVINHE, COOTHECCHHBIX C IJIAHUPYEMBbIMM pE3yJibTaTaMu

0CBOCHHS 00pa30BaTe/IbHOM IPOrpaMMbl

B pe3ynbTare ocBoeHus1 00pa30BaTEIbHON MporpaMMbl OaKaiaBpruaTa 00yJaroluiics JOIKEH OBIAAETh CIEAYIOIMIMMH Pe3yib-

TaTaMy OOyYEHHUS IO TUCIUILINHE!

Ko n naumeHoBaHue
KOMIICTCHIINHU

Kox v HanmeHOBaHME HHIAMKATOPA
NOCTHIKEHUA KOMIIETEHIINHU

[Tnanupyemsie pe3ynbTaTel O0ydIeHHs
(meckpunTOpHI)

OIIK-2 CrnocobeH yuact-
BOBaTh B MPOCKTHPOBAHUU
TEXHUYECKUX  OOBEKTOB,
CUCTEM M TEXHOJIOTHYE-
CKHX TPOIIECCOB C YUETOM
9KOHOMHUYECKHX, DKOJOTH-
YeCKMX W  COLMAIBHBIX
OrpaHUYECHUMN

OIIK-2.3 Hcnonbs3oBaHHE COBpE-
MEHHBIX HH(OPMAIMOHHBIX TEX-
HOJIOTU I u NIPOrpaMMHBIX
CPEACTB JUISl pelIeHUs 3a7ay mpo-
CKTHPOBAHUSI TEXHUYECKUX O0B-
€KTOB, CHCTEM W TEXHOJOTHYe-
CKMX TIPOLIECCOB TPOW3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX Mare-
pHaoB

3HaTh:

MeTOuKN cOopa, 00pabOTKK CIIPaBOYHOM, pedepaTUBHON WH(POPMAIIH U CPABHUTEh-
HOT'O aHalM3a ¥ 000CHOBAaHHOTO BBhIOOpa coBpemeHHbIX CAIIP miist pemenns 3agad npoex-
TUPOBAHUS TEXHUUECKUX 0OBEKTOB, CUCTEM U TEXHOJIOTUYECKUX MPOLECCOB MPOU3BOICTBA
HAHOCTPYKTYpPHPOBaHHBIX Matepuanos (3H-1).

Ymern:

pemarh 3aaydl aBTOMATH3MPOBAHHOTO IMPOEKTHPOBAaHUS TEXHOJOTMYECKHX IPOIECCOB
MPOM3BOJCTBA HAHOCTPYKTYPHUPOBAaHHBIX MarepuanioB ¢ mnpumenenunemM CAD-, CAE-
cucrem (Y-1).

Baagers:

croco0aMH peleHust 3a7a4 aBTOMaTH3UPOBAHHOTO MPOCKTHPOBAHMS TEXHHYECKHX 00BEK-
TOB, CHCTEM M TE€XHOJOTMYECKHUX MPOLECCOB MPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX Ma-
TEpUAJIOB C MPUMEHEHHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TE€XHOJOTMHA W MPHUKIAIHBIX
nporpamMMHbIX cpencts (H-1).

OIIK-5 Criocoben pemarth
Hay4YHO-HCCIIeI0BATEIbC-
KHEe 3aJaud  IpH  OCy-
IIeCTBIEHNH mpodeccro-
HaJIbHOW JIESTEIBHOCTH C
NPUMEHEHHUEM COBpPEMEH-
HBIX MH(OPMAITMOHHBIX
TEXHOJIOTHH ¥ TPUKIAI-
HBIX armaparHo-
IIPOTPaMMHBIX CPEACTB

OIIK-5.1 Vcnons3oBaHue HOP-
MATHBHOH W TEXHOJIOTHYECKOM
JOKyMEHTAIIMH JUISI TTPOCKTHPO-
BaHWSI U COMPOBOXKIEHUS TEXHO-
JIOTUYECKUX TMPOLIECCOB MPOU3-
BOJCTBA  HAHOCTPYKTYpUPOBaH-
HBIX MaTepHAJIOB

3HaTh:

TEXHOJIOTHH ¥ CTaHAapThl HH(POPMAIIMOHHOH MOJICP)KKN )KU3HEHHOTO IIUKJIAa TEXHUIECKUX
00BEKTOB B 00J1aCTH HAaHOMATepHaJoB U HaHocucTeM (3H-2);

METOJMKH U alTOPUTMBI MPOEKTHPOBAHUS TEXHOJOTMYECKHX IPOIECCOB IMPOU3BOJICTBA
HAHOCTPYKTYpPHPOBaHHBIX MaTepuainos (3H-3).

YMmers:

OpPUEHTUPOBATLCS B CTaHAapTaX WH(YOPMAIMOHHON MOIJEPKKU KU3HEHHOTO IUKJIA TeX-
HUYECKUX 00BEKTOB B 00JIACTH HAHOMAaTEPHAIOB U HaHOCHUCTEM (VY-2);

COCTaBJISITh AJITOPUTMBI IPOEKTUPOBAHMS TEXHOJIOTMYECKHUX MPOLIECCOB MPHU MEPEHACTPOM-
K€ TMPOU3BOICTBA HA HOBBIN BUJI POIYKIHH, TPOM3BOIUTEILHOCTD, cOCTaB ChIpbs (Y-3).
Baapers:

croco0aMy NpeACTaBICHUS MHOXKECTBA MPOEKTHBIX PEIICHUH ISl TEXHOJIOTMYECKUX MpPO-
IIeCCOB MPOU3BOJICTBA HAHOCTPYKTYPHUPOBaHHBIX MaTepuaion (H-2).




KOI[ 1 HAUMCHOBAHUEC
KOMIICTCHIINH

KOH 1 HAMMCHOBAHUC MHAMUKATOpA
JOCTHXKCHUA KOMIICTCHIINHN

[Tnanupyemsbie pe3yabTaThl 00yYCHHS
(meckpunITOpHI)

OIIK-8 Cmocoben moHH-
MaTh TPHHLUIB PaOOTHI
COBPEMEHHBIX  WH{(OpMa-
LHMOHHBIX TEXHOJIOTMH U
HCITOJIB30BaTh WX I pe-
meHus 3a7ad npodeccuo-
HaBLHOU JIEeATCIIFHOCTH

OIIK-8.2 IloHumaHuWe NPUHIK-
MoB pabOThl W HCIOJIb30BAaHHUE
coBpeMenHblx CAIIP g peme-
HUS 33734 IPOEKTUPOBAHUS TeEX-
HUYECKUX OOBEKTOB, CHCTEM H
TEXHOJIOTHYECKUX MIPOIIECCOB
MIPOM3BOJCTBA HAHOCTPYKTYPUPO-
BaHHBIX MaTEpPHAIIOB.

3HaTh:

ocobennoctu coBpemeHHbix CAITP (3H-4);

ApPXUTEKTYPY, XapaKTEPUCTHKH M (YHKIHOHAIBHBIE OCOOCHHOCTH coBpeMmeHHbIXx CAIIP
(3H-5).

Ymers:

MOHUMATh MPUHLIUNEI paboTel coBpeMeHHbIX CAIIP mis perienus 3agay mpoeKTHPOBAHUS
U pa3pabOTKHU TEXHHYECKUX OOBEKTOB, HAHOCHUCTEM M TE€XHOJOTHUYECKHX IPOLIECCOB IPO-
M3BOJICTBA HAHOCTPYKTYPHPOBAHHBIX MaTtepuaios (Y-4).

Baagers:

HaBbIKaMH ucnionb3oBanus coppeMeHHBIX CAIIP (CAD-, CAE-cuctem) ans peuieHus 3a-
a4 aBTOMATHU3MPOBAHHOTO IIPOCKTHUPOBAHUS U IOBEPOUYHOI'0 pacyeTa TeXHUUECKUX 00BbeK-
TOB, HAHOCHCTEM M TEXHOJIOTHUECKUX MPOIIECCOB MMPOM3BOJCTBa HAHOCTPYKTYPUPOBAHHBIX
marepuainos (H-3).




2 MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM IPOrpaMMbl

JucuummivHa « ABTOMaTU3MPOBAHHOE MPOECKTUPOBAHNE» OTHOCUTCS K JIHUCUHUILIHU-
HaM oOs3arenbHOM yacTu (b1.0.26) 1 uzyyaercs Ha 4 Kypce B 7 cemecTpe.

B mMeroanueckoM IMjaHe AMCHMILIMHA OMHUPAETCS HA AJIEMEHTHI KOMIETEHIIHH,
chopMHUpOBaHHBIX TNpU H3yueHuu aucuuiiuH «[lpukinaanas mexanuka», «TexHUKO-
HKOHOMMYECKOE TUIAHUPOBAHUE U OPTaHU3aIINsI IPOU3BOACTBAY.

[TonyuenHble B mpoiiecce U3y4eHUsl JUCHUILIAHBI «ABTOMATU3UPOBAHHOE MPOEK-
TUPOBAHWE» 3HAHMS, YMEHHUS M HABBIKU MOTYT OBITh MCIOJB30BAaHbI MPU BBINOTHEHUU

BBIIYCKHOW KBAIM(PUKALMOHHOW PabOTHI.

3 O0BbeM TUCHUIIIHHDI

Bcero,
Bun yuebHoii paboThl aKaJIEMUYECKUX
4acoB

OO0uas Tpy10eMKOCTh IMCUMILTHHBI 3/ 108

(3a4ETHBIX eTUHUIY aKaJEMUYECKUX YACOB)

KonrakTHasi padora ¢ npenoaaBaresiem: 54
3aHATHS JIEKIIMOHHOT'O THUIIA 18
3aHATUSL CEMUHAPCKOTO TUIA, B T.4. 18

CEMUHAPBbI, MPAKTHUECKHUE 3aHATHS -
nabopaTopHbie pabOTHI 18
kypcoBoe npoektupoBanue (KP mnu KIT) 18
KCP —
JPYTHE BUJIBI KOHTAKTHOW PaOOTHI —

CamocrosiTesibHasi padoTa 54

®opma Tekyuero koutpoJs (Kp, pebepar, PI'P, acce) -

®opma npomesxkyTouHoii arrecrauuu (KP, KII , 3auer, sx3amen) 3auer,
KYPCOBOM IPOEKT




4 Coaep:xanue QU CHUNINHBI

4.1 Pa3neapl JUCHUIIMHBI 1 BUAbI 3aHATHI

n/m

Haumenosanue
pazzena AUCUUTUIMHBI

3aHgaTHs JIEKOUOHHOI'O THU-

I1a, aKaJ. 9achl

3aHATUS CEMU-
HapCKOTo THIIA,
aKaJeM. Yachl

CemuHapbl W/ WA
IIPAaKTHYECKHUE 3a-
HATHS
JlaGoparopHbie
paboThI

CamocTrosiTensHas pabora,

aKaJl. 4achl

dopmMupyeMbie KOMITETCH-
1005071

dopMupyemMbie HHIUKATO-
pHI

OcCHOBHBIE ONpE/IENICHUS U TOHS-
TUSI aBTOMAaTHU3UPOBAHHOIO IPOEK-
THpOBaHusA. BBeneHue B MeTono-
JIOTHIO NPOEKTUPOBAHUS OOBEKTOB
HaHouH)keHepuu.  CoBpeMeHHbBIE
cpeasl npoexktuposanus (Kommnac,
Intergraph, NanoCAD, SolidWorks
u pyrue). TexHoaoruu aBTomMaTu-
3UPOBAHHOTO  TPOEKTUPOBAHMS:
noctpoeHue nHpopmanronHoit 3D
MoJien 00BEeKTa, MPOSKTUPOBAHHE
3D Mopneneit ¢ HCHOIB30BaHHEM
BUPTYQJIbHOW W JIONIOJIHEHHOM pe-
JIBHOCTH.

OIIK-2,
OIIK-8

OIIK-2.3,
OIIK-8.2

CoBpeMeHHbIE HaIlpaBIEHUsI pa3-
BUTHUS AJJUTUBHBIX TEXHOJIOTUU B
ABTOMAaTU3UPOBAHHOM MPOEKTUPO-
BaHUU. Poyib M npUMEHEHHE HAHO-
MaTepUaAIOB U HAHOTEXHOJOTHI B
AJIUTUBHBIX TEXHOJIOTHSX.

OIIK-5

OIIK-5.1

Knaccudukanus CAIIP. Cucrem-
Hasg opranuzanus CAIIP. Bunsr
obecmreuennii CAIIP.

OIIK-2,
OIIK-8

OIIK-2.3,
OIIK-8.2

0630p coBpemennbix CAIIP mns
pelieHusT 3a/a4 MPOCKTUPOBAHMUSI
TEXHNYCCKUX O6’BGKTOB, CUCTEM U
TEXHOJIOTHYECKUX TPOIIECCOB TPO-
W3BOJICTBA HAHOCTPYKTYPHPOBAH-
HBIX MaTEPUAJIOB.

OIIK-5,
OIIK-8

OIIK-5.1,
OIIK-8.2

XapakTepucTuKa MPOMBIIIIEHHBIX
aBTOMAaTU3UPOBAHHBIX CHUCTEM Ha
BCEX OJTamax >XU3HEHHOrO IHUKIa
U3J1eJIMI HAHOMHKCHEPUH.

OIIK-5

OIIK-5.1

[TpuHIMIIBI aBTOMATU3UPOBAHHOTO
MPOCKTUPOBAHUS ~ TEXHOJIOTHYE-
CKMX TPOLIECCOB IPOU3BOJACTBA

OIIK-5

OIIK-5.1




n/m

Haunmenosanue
pazzaena AUCUUTUIMHBI

3aHATHS JTEKIIMOHHOTO TH-
I1a, aKaJl. 4Yachl

3aHATUS CEMU-
HapCKOro THIIA,
aKaJeM. Yachl

CemuHapbl W/ WA
IPAKTHYECKHUE 3a-
HATHUS
JlaGoparopHbie
paboThI

CamocTrosiTensHas pabora,
aKaJl. 4achl

dopmupyeMbie KOMITETECH-
1005071

dopMupyeMbie HHIUKATO-
pHI

HAHOCTPYKTYPUPOBAHHBIX MaTCpH-
anoB. IlocranoBka 3aJa4dyu aBTOMa-
TU3UPOBAHHOT'O IMTPOCKTUPOBAHM.

HNudopmarmionHoe obecrieucHue
CAIIP. ba3bl JaHHBIX CBHIPbs, HAHO-
MaTepUaIOB, HAHOCTPYKTYPHPOBaH-
HOU MPOAYKIMH, 000pYI0BaHUSL.

OIIK-2,
OIIK-8

OIIK-2.3,
OIIK-8.2

MareMaTHuecKoe obecrieyenne
CAIIP: maremMaTH4yecKue MOJEIIH,
KPUTEPUH M METOJbI OINTHMH3A-
UU. AJTOPUTMBI U TIPUMEPHI pe-
HICHUs 33]]a4 TPOEKTHOTO U TOBe-
POYHOTO PACYETOB ABTOMATHU3HMPO-
BaHHOTO MPOCKTUPOBAHHS IS
00BEKTOB  HAHOTEXHOJIOTHYECKHX
MIPOIECCOB W HAHOCHCTEM.

OIIK-5

OIIK-5.1

JIMHrBHCTHYECKOE W MPOrPaMMHOE
obecrieuenne CAIIP: xapakrepu-
CTHKA S$I3bIKOB IPOEKTUPOBAHUS U
nporpammupoBanusi B CAIIP. Bu-
Jbl IIPOEKTHON U IIPOIPaMMHOM J10-
KyMEHTAllUM, CTaHAApTOB aBTOMa-
TU3UPOBAHHOIO IPOEKTUPOBAHUSL.

OIIK-5

OIIK-5.1

10.

Texunuueckoe obecneuenue CAIIP.
XapaKTepuCTUKa BEIYUCIUTEILHBIX
cereit B CAIIP, cpeacts TenekoMm-
MYyHHKAIIH, nepuQepuiHbBIX
yctporictB  (3D-ckanepoB, 3D-
IIPUHTEPOB).

OIIK-2,
OIIK-8

OIIK-2.3,
OIIK-8.2

11.

[Tpumeps! perieHus 3a1ay aBTOMa-
TU3UPOBAHHOTO  IPOEKTUPOBAHUS
TEXHUYECKUX OOBEKTOB, CUCTEM H
TEXHOJIOTHYECKHUX TMPOIIECCOB IMPO-
M3BOJICTBA HAHOCTPYKTYpPUPOBAH-
HBIX MaTepUaJIOB.

OIIK-2,
OIIK-8

OIIK-2.3,
OIIK-8.2

Hroro:

18

54




4.2 3aHATHA JEKIUOHHOT0 THIIA

Ne paznena
JICIUTIAHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJIepKaHUE 3aHATHUS

O0neM,
aKaJl. 4achl

NnanoBanu-
oHHas ¢opma

1

OCHOBHBIE ONpE/ETICHNs U MOHATUS aBTOMATH3U-
POBaHHOI'O MPOEKTUPOBaHMs. BBenenue B Mero-
JIOJIOTHIO TIPOEKTUPOBAHHSI OOBEKTOB HAHOMHKE-
Hepuu. Kareropuu npoaykuuum HaHOMHIYCTpUH
(mepBUYHAs HAHOTEXHOJIOTUYECKAs MPOMYKIHUS;
HaHocoJepXKalasi MNPOLYKIMs; MNPOLYKLUHs, HpU
IPOM3BOJICTBE KOTOPOH HCHOJIB3YIOTCS HAaHOTEX-
HOJIOTUH W(WJIM) HAHOKOMIIOHEHTHI U JIp.). ABTO-
MaTH3HPOBAHHOE MPOCKTHPOBAHUE TEXHHUECKUX
00BEKTOB, CUCTEM U IPOLIECCOB B 00JIACTH HAHO-
WH)KEHEpUU. ABTOMAaTH3UPOBAHHOE MPOEKTHUPO-
BaHUE TEXHUYECKUX OOBEKTOB, CUCTEM M IpOLEC-
COB B obnactu HaHOMHKeHepuH. OCHOBHBIC Tep-
MUHBI, UCIOJIb3yEMble IIPU aBTOMATU3UPOBAHHOM
NPOCKTHPOBAHUU. YPOBHH OINMCAHHS U MapaMeT-
pbl IIPOEKTHPYEMBIX OOBEKTOB HAHOMHXKEHEPHUH.
[TpuHIMIT OpraHU3allM MHOTOKOMIIOHEHTHBIX 3D
HaHocucTeM. COBpEeMEHHbIE Cpe/bl TPOSKTHUPOBaA-
uus (Kommac, Intergraph, NanoCAD, SolidWorks
u apyrue). TexHonoruu aBTOMAaTU3MPOBAHHOTO
NPOCKTHPOBAHUS: TIOCTPOCHUE MH(POPMAITMOHHON
3D mopmenu o0bekTa, mpoekTupoBanue 3D mone-
Jeil ¢ WUCIONBb30BaHUEM BHPTYAJIbHOW W JOTOJ-
HEHHOH peabHOCTH.

2

Jlexuus-
BHU3yaJli3a-
U

COBpeMeHHHe HallpaBJICHUA Pa3BUTUA aJJUTUB-
HBIX TEXHOJIOTHI B ABTOMATHU3UPOBAHHOM IIPOCK-
TUPOBAHUU. Pomnp u MNPUMCHCHUEC HAHOMATCPUAIOB
1 HAHOTEXHOJIOTHH B AU TUBHBIX TCXHOJIOTUAX.

Jlexuus-
BHU3yaJln3a-
U

Knaccudukanus CAIIP. CucremHuas opranuzanus
CATIP. Knaccudukanusi mapameTpoB MPOEKTHPY-
eMbIX 00BeKTOB. OCHOBHBIE TMOHSATHS CUCTEMO-
texHuku. CAIIP kak cioxHas cucrema. CBoiicTBa
CAIIP, xak CJIOXKHOW CHCTEMBEL. OJIEMEHTHI
CAIIP. O6001menHOe onmrcaHre HAaHOOOBEKTOB U
HaHocucreM. [loacucrembr CAIIP. Xapakrepu-
ctuka cBsizeir B CAIIP. @yukiuu cucremsl. Cu-
cremuble xapakrepuctuku CAIIP. Buast obecrme-
yenuit CAIIP. OOmuii anropuT™M MNPOEKTUPOBA-
HUS ¥ BU3yaIM3allUd TEXHUYECKUX OOBEKTOB B
00/1aCTH HAHOTEXHOJIOTUH M HaHOMAaTepHasoB.
PecypcHo-nnpouennypHas Mozaens. MeTacucremsl,
Bxogamue B CAIIP. ApgantuBarle CAIIP. Nure-
rpupoBanHble CAIIP. MnTennexryansHpie CAIIP.

Jlexuus-
BHU3yaJu3a-
ous

00630p coBpemennbix CAIIP mns pemienus 3amad
MPOCKTUPOBAHUA TCXHUYCCKHUX OG’bGKTOB, CHUCTEM

Jleknus-
BU3yaJln3a-




Ne pazpnena Haumenosanue TeMEbl OOnewm, MNuauoBanu-
JICITUTUTAHBI Y KPaTKOE COJICPKAHME 3aHITHS aKaJ. yacel | oHHas ¢opMma
U TEXHOJIOTMYECKHUX MPOIECCOB IPOU3BOJCTBA s
HAHOCTPYKTYPHPOBAHHBIX MATCPUAIIOB.

S XapakTepuCTHKAa MPOMBIIUICHHBIX aBTOMATH3H- 2 Jlexuus-

POBAaHHBIX CHCTEM Ha BCEX AdTamax >XHU3HEHHOIO BU3YyaIH3a-
nuKia  u3genuid  HaHoumkenepuu.  CALS- s
texHojoruu. [Tonstue o TexHomorusx UHGoOpma-
[IMOHHON TOJJICPKKU JKU3HEHHOTO ITMKJIA H3e-
muii (CALS-texHonorusax) HaHomHxeHepuu. Cu-
creMbl  MexayHaponaHeix — CALS-cranmapTos.
Crangaptbl HHQOPMAIIMOHHON MOANEPHKKH KU3-
HEHHOT'O ITMKJIa TEXHUYECKUX O00BEKTOB. Mexy-
HapoJHas cTaHJapTU3alusg B 00JacTH aBTOMATH-
3aIiK TPOSKTUPOBAHUS HAHOOOBEKTOB U HAHOCH-
cTeM. OTambl >KM3HEHHOTO IMKIA TEXHUYECKHX
00BEKTOB B 00JIACTU HAHOTEXHOJIOTMI M HAaHOMa-
TEPHAJIOB ¥ TPOMBIIIJICHHBIE aBTOMATH3UPOBAH-
Hble cucteMbl. PLM. PDM — yrnipaBnenue npoexr-
HBIMH JJAHHBIMH.

6 [TpyHIMIIBI aBTOMATU3UPOBAHHOTO MPOEKTUPOBA- 2 JIekuus-
HUSl TEXHOJOTUYECKHX IMPOIECCOB MPOU3BOJICTBA BU3yaJn3a-
HAaHOCTPYKTYPUPOBAaHHBIX MarepuanoB. Ilocra- nust
HOBKa 3a/la4ll aBTOMAaTU3UPOBAHHOTO MPOEKTUPO-

BaHUSI.

7 Nudopmanmonnoe obecrneyenne CAIIP. bass 2 Jlexnus-
JAHHBIX CHIPHS,, HAHOMATEPUAIOB, HAHOCTPYKTY- BHU3yaJln3a-
PUPOBAHHOM MPOIYKIINH, 000pYyAOBaHUSI. s

8 Maremaruueckoe obecnieueHue CAIIP: martema- 2 Jlexuus-
TUYECKUE MOJETH, KPUTEPUU U METOIbl ONTHUMHU- BU3YaIH3a-
3aruu. O00O0IIeHHAsT MOJCNb OOBEKTa MPOCKTHU- s

poBaHus B 00JacTH HaHOMAaTEpPHAJIOB M HAHOTEX-
Hosoruii. Cpena npoexktupoBanus. [IpocTpancTso
BapbUpPyEMBIX NapameTpoB. KpurepuanpHble mo-
kazarenu. dopMupoBaHue KputepueB 3PGHeKTrB-
Hoct B CAIIP. TpebGoBanus K Kpurepusm 3¢-
¢dextuBHOCTH. YacTHbIE KpUTEpUU. AJAUTHBHbBIE
KpuTepunu. MUHUMaKCHbIE, MAKCUMHHHBIE KPUTE-
pun. MeToabl OIEHKM YaCTHBIX KpUTEPHEB 3(-
(EeKTUBHOCTH.

Knaccudukanmust mareMaTnyeckux MoJeleil B
CAIIP. XapakTepucTUKa CTPYKTYPHBIX U (yHK-
[MUOHAJBLHEIX Mojeied. UMuTanmoHHLIE MOJEIIH.
PazpaboTka Mojenelt HaHOCHUCTEM. XapaKTepH-
CTHKa INPOLENYp W METOJIOB PEIICHUS MOJIEIEH.
TpeboBaHusT K MaTeMaTHUYECKUM MOJENsM B
CAIIP. Meronpl MaTeMaTHYECKOroO aHajM3a U
MOJCIIMPOBAaHUS HAHOTEXHOJOTHMUYECKUX IIpOLEC-
COB M HaHOcUCTeM ¢ ucnonb3oBanueM CAE. Me-
TOJBI MOACIIMPOBAHUS B HAHOMATEPUATIOBEICHUH.
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Ne pazpnena
TUCIIAILINHBI

HanmenoBaHue TeMsl
U KpaTKO€ CO/AEpPKAHUE 3aHSITHS

OOnewm,
aKaJl. 4achl

MNuauoBanu-
oHHas popma

3ajaun CTPYKTYPHOI'O CHHTE3a CJIOKHBIX CHCTEM.
CriocoOb! mpeCcTaBIeHUST MHOXKECTBA TPOCKTHBIX
pemienuil. [lonck onTHManbHBIX MPOEKTHBIX pe-
HIEHUH. AJITOPUTMBI M IIPUMEPHI PELLICHUs 3aaad
IIPOEKTHOTO U MOBEPOYHOI'O PacyeTOB ABTOMATH-
3UPOBAHHOTO TPOEKTUPOBAHHS s OOBEKTOB
HAaHOTEXHOJOTMYECKHUX MPOLIECCOB U HAHOCUCTEM.

JluarBHICTHYECKOE W TporpaMMHOe  obecrieueHne
CAIIP: xapakTepuCTHKa SI3BIKOB IPOCKTHPOBAHUS H
nporpamMmupoBanusi B CAIIP. Buasl npoexTHO# U mpo-
TpaMMHO# JOKYMEHTAIlWH, CTaHAaPTOB aBTOMAaTH3HPO-
BaHHOTO ITPOEKTHPOBAHUSL.

Jlexuus-
BHU3yaJli3a-
s

10

Texuuueckoe obecneuenne CAIIP. Xapakrepu-
ctuka BeruncnutenbHbix cereir B CAIIP, cpencts
TEJIEeKOMMYHUKAIUU, Tepu(epuitHbIX yCTPOUCTB
(3D-ckanepos, 3D-npuHTEPOB).

Jlexuus-
BHU3yasu3a-
U

11

[Ipumeps! penieHus 3a7a4 aBTOMaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS TEXHUYECKUX OOBEKTOB, CUCTEM
U TEXHOJIOTMYECKUX TIPOLIECCOB IMPOU3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX MaTepHasioB. [Ipumepsl
MepapXUUYECKOro OIMHMCAHUS HAHOCTPYKTyp. Pe-
JMAKTUPOBAHHE W MacIITaOUpPOBaHHE HAHOOODBEK-
TOB. MeTonnKka co3JaHus MOJIeJIe HAaHOCHCTEM.
bubauorekn ¥ 0a3bl HJAaHHBIX T'OTOBBIX HAaHO-

CTPYKTYP.

Jlexuus-
BU3YaIH3a-
s

Hroro:

18

4.3 3aHsATHS CEMHUHAPCKOI0 THIIA

4.3.1 CemuHapbl, NPAKTHYECKHE 3AHATHSA

VY4eOHbIM MJIaHOM HE NMPEyCMOTPEHBI.
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4.3.2 J1abopaTopHbIe 3aHATUSA

Ne pazpnena
TUCIIAILINHBI

HaumeHnoBaHue TeMbl
U KpaTKO€ COJIEp)KaHUE 3aHATUS

OOneMm,
aKaJl. 4achl

[Ipumeuanue

1,3,4,6,11

[TocTpoeHne CTPYKTYpHBIX MOAENEH TEeXHHUYe-
CKUX OOBEKTOB B 00JaCTH HAHOMATEPUATIOB M
HAHOTEXHOJIOTHH B cpelie TEOMETPUIECKOro MO-
nenupoBanust (Komnac, Intergraph, NanoCAD,
SolidWorks). O630p cucteMbl yrIpaBiIeHHS HH-
KCHEPHBIMHU JIAHHBIMU M JKU3HCHHBIM IMKJIOM
U3CTHSL.

8

KomnbroTepusie
CUMYJISILII

[IpoekTupoBanue UHGHOPMAIITMOHHOTO oOecrede-
uust CAIIP. Ilonstue o Oa3e u OaHKE JaHHBIX.
Mogenu omnucaHusi JaHHBIX (HepapXxuyeckas,
ceTeBast, peISIIIUOHHAs ). PelIMOHHBIE CUCTEMBI
yrpaieHus 6azamu naHHbIX. Kimaccudukamnms u
XapaKTepUCTHUKAa CHCTEM YIIpaBieHUs Oa3zaMu
nanHbix (Access, MySQL, SQL Server). Drarmbl
MIPOCKTUPOBaHUSA 0a3bl JAHHBIX XapPaKTEPHUCTHUK
000py/IOBaHUs, CBIPbS, IIEJIEBBIX MPOIAYKTOB
HaHOTEXHOJOTUYECKHUX TporeccoB. [Ipumep 3a-
MOJIHEHHS 0a3 JaHHBIX. AJITOPUTM aBTOMATU3U-
POBAHHOTO BBIOOpa O0OPYIOBaHUS MO TEXHUKO-
HYKOHOMHUYECKUM IOKa3aTeNsIM (TMPOU3BOIUTEIb-
HOCTb, SHEPromoTpedieHne, CTOMMOCTh, Tada-
pHUTHBIE pa3Mephl, Macca) AJis MPOU3BOJICTBA 3a-
JTAHHOTO TUTIA HAHOMPOIYKIIHH.

Pa3zpaboTka WHTEIIEKTyalbHBIX HHTEpdENcoB
JUIsl BBIOOpa M KOMIIOHOBKHM MakpoMojeneil 00b-
€KTOB HaHOMHAYCTpuHU. Pa3melieHue m KomIo-
HOBKa arperaroB B 3aJJaHHOM CHCTEME MPOEKTH-
poBanusl.

KommnsrotepHbie
CUMYJISIIIIHT

[TpoexTrpoBaHne MaTeMaTHYECKOro obecmeue-
Hus CAIIP. M3yueHne MeTonoB MaTemaruhye-
CKOTO aHAJIU3a U MOJAEIUPOBAHUS HAHOTEXHOJIO-
TUYECKUX MIPOLIECCOB U HAHOCUCTEM C HUCIIOIb30-
BanneM CAE (Mathcad).

KomnbrorepHubie
CUMYJISILIUU

2,10

ABTOMaTU3UPOBAHHOE M3TOTOBIEHUE U3JEIHS C
ucnoip3oBanuem 3D-nipuHTepa. M3ydueHue BO3-
MokHOCcTed 3D-mpunTepa, mnpuHOMNBL 3D-
NeyvarTy, revaTh MaclITaOMpOBAaHHOTO U3JEIHS C
ucnosp3oBanueM 3D-nipunTepa.

Komnsrorepubie
CUMYJISIIIHT

Pa3zpaboTka MpoeKTHOM JOKYMEHTAIIUH.

Hroro:

18
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4.4 CamocrosiTeJibHasA padoTa 00y4ar0IUXCs

Ne paznena [TepedyeHsr BOIPOCOB IS CAMOCTOSITEITLHOTO OOnewMm,
®opMa KOHTPOJIA
IHACIIATUIHHEI W3YYCHHUS aKaz. 4achl
5,6 Nzyuenue 'OCT 34.003-90, 'OCT 34.601-90, 10 VYcTHBIN onpoc

I'OCT 34.602-89, TOCT P UICO/MDK 12207-
99, T'OCT P 50922-2006, 1SO-8402, CALS-
cranaaptoB ISO cepun STEP.

1,11 CoBpemennble TeHaeHiuu paszputus CAIIP. 6 -
Benymme npousBogutenun CAIIP, ocHOBHbIE
XapaKTEPUCTUKH MMPOTPAMMHBIX MPOTYKTOB.

9 JlunrBuctuueckoe odecrieuenue CAIIP. 4 [IpoBepka oTuera o
BBHIMIOJTHEHUH J1a00-
paTopHO paboThI

2,7,10 CoBpemeHnHble (GopMaThl U aNTOPUTMbI HHTE- 14 —
rpupoBanust B CAIIP, aHanu3 cyecTByrOMMX
dbopmaros.
3 [Tonsitme o meta-CATIP. 2 —
1,3,4 N3yuenue API CAIIP Komnac, PDM Jlonman, 8 IIpoBepka oTyeTa o
Intergraph, SolidWorks, NanoCAD BBITTOJIHEHUH J1a00-
paTtopHOi paboThI
8 H3ydyeHne MaTeMaTHYeCKOro sapa COBPEMEH- 6 [IpoBepka oTuera o
Hbix CAD. BBHITIOJTHEHUH J1a00-
paTopHO paboOThI
11 N3yuenue anropuTMOB KOMIIOHOBKH M pa3Me- 4 IIpoBepka oTuera o
mienust obopynoBanusi. CoBpemeHHsie CAIIP BBHITIOJTHEHUH J1a00-
JUIST KOMIIOHOBKHM W pa3MeleHuss 000pyoBa- paTopHOi paboThI
HUSl HAHOTEXHOJIOTHYECKUX MPOIIECCOB.
Uroro: 54

4.5 Tembl  coJep:KaHHe KyPCOBOI0 MPOEKTA

Lenvio Kypcosozo npoexma SIBIAAETCA PELIEHUE 3aa4l aBTOMAaTU3UPOBAHHOTIO IIPO-
eKTUPOBAHMSI 33/IaHHOTO 00BbeKTa (Hampumep, 000pyIOBaHUs, UCTIOJIb3YEMOT0 IPU CHUH-
T€3¢ HAaHOMATEepUAJIOB PAa3IMYHOI0 (YHKIMOHAIBHOTO Ha3HAUeHHsI (HAHOCTPYKTYpUPO-
BaHHBIX MOJIMMEPHBIX, KEPAMUUYECKUX, COPOLIMOHHBIX MaTepuasIoB U Jp.)). AHAIU3 IPO-
eKTHBIX PEIICHUH 3aJaHHOW MpeAMETHON 00JIacTH.

Obobwennas mema Kypcosoeo npoexkma. PazpaboTka KOMIUIEKca CPEICTB aBTOMa-
TU3UPOBAHHOTO TIPOCKTHPOBAHMS IS 3aJaHHOrO0 00bekTa (000pyHOBaHUS HaHO-
TEXHOJOTUYECKUX MPOLIECCOB, HAHOCUCTEM, PA3JIUYHBIX HAHOCTPYKTYP — COBOKYIIHOCTH
HaHOPa3MEPHBIX OOHEKTOB U T.1.).

Turn aBTOMaTU3UPOBAHHOW CUCTEMBI — CUCTEMA aBTOMATU3UPOBAHHOI'O IIPOCKTUPO-
Banus (CAIIP).
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OOBEKTOM CUCTEMBI SIBIISIFOTCSI:

— JaHHble, UHGOpPMALIUS, 3HAHUS O CTPYKTYpe M CBOMCTBaX HAHOCTPYKTYPUPOBAHHBIX
00BEKTOB, TIOKA3aTENAX KaueCTBa HAHOTPOAYKITHH,

— HAYKOEMKHE MPOIECCHl CHHTE3a, MOIU(UKAIUU U MepepadOTKi HAaHOMAaTepHUajoB U
HAHOKOMIIO3HIIM, B TOM YHCIIE XUMHUKO-TEXHOJIOTHYECKHE TPOIECCHl IS TOTyYCHUS
MaTEPHUAJIOB C BBICOKMMH (DYHKIIMOHAJTBHBIMH XapaKTEPUCTUKAMHU C HCIIOJIH30BAHUEM
HAHOTEXHOJIOTHH W(WJIH) HAHOKOMITOHEHTOB, KaK OOBEKTHI TIPOSKTUPOBAHUS M UCCIIEI0-
BaHUS,

Hcxoonvle oanmvie Kk Kypcogomy npoeKmy:

1. JIutrepaTypa no onucaHuio 00beKTa MPOESKTUPOBAHUS.

2. Jluteparypa 1o CHHTE3y KOMIUIEKCA CPEICTB aBTOMATH3UPOBAHHOTO MTPOEKTUPO-
Banus (CAIIP) nnst perieHus 3a1a4u HaHOMHKEHEPHUH.

3. Jlutepatypa 1O CHHTE3y HAHOMATEPHAIIOB PA3IUYHOTO (YHKIMOHAIBHOTO
Ha3HAYCHUSI.

4. DNEeKTPOHHBIE PECYPCHI IO TPEAMETHOM 00IaCTH.

Bonpocul, noonexcawue paspabomxe:

dopmanuzoBaHHOE onucanue o0bekTa mpoekTupoBaHus. [locTaHoBKa 3a7aun Mpo-
EKTUPOBAHUS.

dopMHUpoOBaHUE TEXHUYECKOTO 33/IaHUs Ha TPOESKTUPOBAHUE.

Pazpaborka mHpOpMaMOHHOTO oOecnedeHus: 0a3bl MaHHBIX 3D reoMeTpruyecKux
MoJieTiell 3aIaHHOTO 00BhEeKTa B 00JACTH HAHOTEXHOJIOTHMH W HAaHOMATEPHAJIOB, UX CIIe-
1 pUKaImii.

Pazpabotka anroputma BeIOOpa 00BEKTA 1O 33JJaHUIO0 HAa TPOSKTHPOBAHUE.

Pa3zpaboTtka anroputma movcka peXKHUMHBIX/TEOMETPUUECKUX NTapaMeTPOB OOBEKTa,
oOecreunBaronX 3aJaHHBIC TTOKa3aTenu ero 3P PEeKTUBHOCTH.

Pa3paboTka mMaTemMaTH4eCcKOro 0OeCreYeH sl I pacyeTa KOJIMUYECTBEHHBIX U Kade-
CTBEHHBIX TTOKAa3aTeJel TEXHOIOTUUECKOTO MPoliecca CHHTE3a HAHOMATEPUAIIOB.

Pa3paboTka MHTEIUIEKTYaabHBIX UHTEP(EHCOB /IS pElICHUs 3a/1a4u TMPOEKTUPOBa-
HUS 33/1aHHOT0 00BeKTa, pazpadorka UML-nuarpamm.

OdopmiieHne TpOeKTHON JOKYMEHTAIUH.

[TpoBeneHne MOBEPOYHOTO TECTUPOBAHUSI.

IIpumepnvle memvl KypcoGvlx NPOEKmMo8:

1. Pa3zpaboTka KOMILIEKCA CPEJCTB aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS 000-
PYIOBaHUS JJIsl TIPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX COPOIIMOHHO-KATATUTHIECKIX

MaTepHUaJIoB.
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2. Pa3paboTka KoMmIieKca CpefiCTB aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS MEIU-
IIUHCKUX TECT-CUCTEM JUIsl JUArHOCTUKU MH(PEKIMOHHBIX 3a00JI€BaHUIl ¢ UCIIOIB30BaHU-
€M HaHOTEXHOJIOTHH.

3. Pa3paboTka kKoMIIIekca CpefCTB aBTOMATHU3WPOBAHHOI'O MPOEKTUPOBAHMS TPO-
1ecca moiayueHust HanopasmepHoro Al,Os-TiOs.

4. Pa3paboTka KOMIUIEKCA CPEJICTB aBTOMATHU3WPOBAHHOI'O MPOCKTHUPOBAHUS MHO-
TOCJIOMHBIX YacTHI] (PYJUIEPOUIHOTO THIIA — ACTPAJICHOB M UX MPOU3BOJIHBIX.

5. Pa3zpaboTka KoMIIieKCca CPEACTB aBTOMATU3WPOBAHHOTO MPOCKTHPOBAHHS 000-
PYAOBaHUS ISl POU3BOICTBA MPOIYKTOB YTIEPOAHBIX HAHOTEXHOJIOTHH.

6. PazpaboTka cHUCTEMBI aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBAHUS 000pYHAOBaHUS
JUIS TIPOW3BOJICTBA BBICOKOTEMIIEPATYPHBIX HAHOCTPYKTYPUPOBAHHBIX KEPAMHUECKUX
MaTepHAaJIOB.

7. PazpaboTka KOMIUIEKCA CPEACTB aBTOMATHU3UPOBAHHOTO MPOEKTHUPOBAHMS TEX-
HOJIOTHYECKOH CXEMBI CHHTE3a KOMIIO3HIIMOHHBIX YIEKTPOXUMUIECKIX MOKPHITHN Ha Oa-
3€ HAHOPA3MEPHBIX BKIIOYCHHI.

8. Pa3zpaboTka KOMIUIEKCA CPEICTB aBTOMATH3MPOBAHHOTO MPOCKTHPOBAHMS XHMH-
KO-TEXHOJIOTMUYECKON CXEMBI MPOU3BOJICTBA HAHOCTPYKTYPHPOBAHHBIX KAaTATHTUYCCKIX
MaTepHalIOB.

9. Pa3paboTka aBTOMaTU3UPOBAHHON CHUCTEMBI BHIOOpa 000PYI0BaHUSI JIsl CUHTE3a
MHOTO()YHKITMOHATIBHBIX HAHOKEPAMUYIECKUX TTOKPBITHH.

10. Pa3paboTka KOMILIEKCa CPEACTB aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS MPO-
M3BO/JICTBA THOKOM cpeHe0apbepHOil MOJTUMEPHON YITAKOBKU Ha 0a3e HAHOTEXHOJIOTHUH.

11. Pa3paboTka KOMILIEKCa CPEACTB aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS MPO-
1ecca TuIpOTepMalIbHOTO CUHTEe3a HaHOCTpyKTypupoBaHHoro LiFePO4 u u3zyuyenue ero
AIIEKTPOXUMHUYECKOTO TTOBEACHHUSI.

12. Pa3zpaboTka cuUCTEMBI aBTOMATH3UPOBAHHOTO MPOCKTHUPOBAHUS XHUMHKO-TEXHO-
JIOTUYECKOM CXeMbI TPON3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KEPAMUYECKUX MAaTEPHAJIOB.

13. MadopmannoHHO-CTIpaBOYHAsI CUCTEMa ISl IPOCKTHUPOBAHUS MPOIIECCOB CHH-
T€3a HAHOMOPOIIKOB KapOuaa Boib(pama U MaTepraIoB Ha €r0 OCHOBE.

14. VlapopmanmoHHO-CTIpaBOYHAsI CUCTeMa JAJsl MPOEKTUPOBAHUS IMPOIECCOB IO-
JTy4YeHUs U3JIENHA U3 HAHOCTPYKTYPUPOBAHHBIX TBEPABIX CILIABOB.

15. MudopmanrmoHHO-CTIpaBOYHASI CHCTEMA JIJIsi TPOSKTHPOBAHUS U HUCCIICTOBAHUS
IPOIIECCOB MOTYYSHHSI HAHOCTPYKTYPHUPOBAHHBIX COPOLIMOHHBIX MAaTEPUATIOB.

16. MudopmanmioHHO-CIIpaBOYHasl CHCTEMA JUI MPOSKTUPOBAHKSI BIUSHHUS HAHOIIO-

PHCTON CTPYKTYPBI aKTUBHPOBAHHBIX yriel Norit Ha HX 3JEeKTPOXUMHYECKOE ITOBEICHHE.
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17. lnpopmanmoHHO-CIpaBOYHasl cHCTEeMa JUIsl MPOEKTUPOBAHUS IMPOMU3BOJICTBA
HaHOCTPYKTYPUPOBAaHHBIX MOJIMMEPHBIX MAaTEPUAIIOB U MTOKPBITHI.

18. ba3a 1aHHBIX KOHCTPYKLUMOHHBIX M (DYHKIIMOHAJIBHBIX HAHOMATEpHUaJoOB Ha OC-
HOBE COCTMHEHUN PEIKUX 3JIEMEHTOB /ISl PEIICHUs 3aJa4l IPOEKTUPOBAHMSL.

19. ba3a naHHBIX ChIpbsl U MaTEPUAIOB MIPOLIECCOB MOIYYEHUsI HAHOPA3MEPHBIX 1O~
POILIKOB TBEPAOIO CIUIaBa JJIsl PELICHUS 3a/1a4M IPOEKTUPOBAHUSI.

20. ndopmanmoHHO-CIIpaBOYHasl CUCTEMaA JAJIsi IPOEKTUPOBAHUS MPOLECCOB CHH-
T€3a HaHOMOPOILKOB KapOuaa Bojab(pama U MaTepuaioB Ha €ro OCHOBE.

21. IlpoexTpoBaHUE YCTAHOBKH CEPOOYMCTKU IMOIYTHOTO HE(QTSHOTO raza Ha OC-
HOBE HAHOCTPYKTYPUPOBAHHBIX KaTanu3aTtopos B cpeae Intergraph Smart3D.

22. IlpoexTpoBaHre HaHOMEMOPAHHO-KATATUTHUYECKAX PEAKTOPOB TEXHOJIOTHYE-
CKUX MPOIECCOB HE(PTEra30BOro KOMIUIEKCA JJIsl MOJYUYEHUsI HIMPOKOIo Kacca BBICOKO-
TEXHOJOTUYHONU MNpOAYKIHMH (0JieUHOB M apOMaTUYECKUX YIJIEBOJOPOJIOB) B Cpele
Intergraph Smart3D.

23. IlpoexTHpoBaHHE yCTAaHOBKHU MpOIECCa KAaTAIUTHYECKOTO KpEeKHHTa HE(PTH C
MCII0JIb30BaHNEM HaHOKATamu3aTopoB B cpefe Intergraph Smart3D.

24. TlpoeKkTUpOoBaHUE TEXHOJIOTMUECKON CXEMBbI MOITYYEHHs] TPUITUIICHTJINKOJIEBBIX
TUI(GUPOB HEPTAHBIX KUCIOT C HMCHOJB30BAHUEM 3(P(EKTHUBHBIX HAHOKATAIM3aTOPOB
TiO, B cpene Intergraph Smart3D.

25. IlpoexkTpoBaHuEe YCTaHOBKH IMOJIYYEHMsI TU3EIBbHOTO TOIUIMBA C MCIOJIb30Ba-

HUEM HaHOKaTanu3aTopoB B cpene Intergraph Smart3D.

5 TlepeyeHb Y4eOHO-METOAMYECKOT0 oOOecmeyeHHMsl JJIs1 CaAMOCTOSITEJIbLHOM

PatoThI 00YYAOIMXCH MO IMCHUILIHHE

Metoanueckue yka3zaHUs A 00ydYalOLIUXCs MO0 OPTaHU3alMU CaMOCTOATEIbHON
paloThI MO AUCUUIUIMHE, BKIIOYAs MEPEUeHb TEM CAMOCTOSATENIBbHOM padoThl, (hOPMBI Te-
KYILEro KOHTPOJIS MO TUCIUIUINHE ¥ TPEOOBAHUS K UX BBHITIOJHEHHUIO Pa3MEIIEHBI B JJICK-
TpoHHOH  umHGopMaroHHO-oOpa3oBarenbHoi  cpene  CIIGITU(TY) wa  caiire:
http://media.technolog.edu.ru.
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6 (I)OH)I OLCHOYHBIX CPEACTB JIsl MIPOBECACHUN IIpOMe)KyTO‘{HOﬁ arTrecranuu

CBoeBpeMEHHOE BBITIOJHEHUE O0YYAIOIIMMCSI MEPOTIPUATUN TEKYIEro KOHTPOJIS
MO3BOJISIET NMPEBBICUTH (JIOCTUTHYTH) OPOTOBBIN YPOBEHD («YyIOBIETBOPUTEIHHOY») OCBO-
€HUS IPEAYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIINM.

Pe3ynbrarhl MUCHMILUIMHBI CUATAIOTCS JTOCTUTHYTHIMHU, €CIIN JIJI1 BCEX AJIIEMEHTOB
KOMIETEHIMI NPEBBILIEH (IOCTUTHYT) MOPOTOBBIA YPOBEHb OCBOCHUS KOMIETEHIIMU Ha
JTAHHOM JTare.

[IpomexxyTouHas aTTecTanus Mo AUCIUIUIMHE MPOBOAUTCS B OpMe 3aUeTa U BBI-
MTOJTHEHHS] KYPCOBOT'O ITPOEKTA.

K cmade 3adyera momyckaroTCs CTYIEHTHI, BBITIOJHHUBIINE BCE (POPMBI TEKYILIETO
KOHTPOJIA.

3adeT mpeaycMaTpUBAET BHIOOPOUHYIO MPOBEPKY OCBOCHHS MPEIyCMOTPEHHBIX
AJIEMEHTOB KOMIETECHIIMA U KOMIUICKTYETCS JABYMS TEOPETUYECKMMHU BONPOCAMHU IS
MpoBepKu 3HaHUU. [[poBepka yMEHUI M HABBIKOB OCYHIECTBIISIETCS MO pE3yJIbTaTaM BbI-
MTOJTHEHHS] KYPCOBOT'O ITPOEKTA.

IIpu cpade 3auera CTyACHT MOJYyYaeT JIBa BOIPOCA U3 MEPEYHS BOIIPOCOB, BPEMS

MOATOTOBKH CTYACHTA K YCTHOMY OTBETY — 10 30 muH.

[Ipumep BapuaHTa BOMPOCOB HA 3a4eTe:

BapuanTt Ne 1
1. Dramnbl )KM3HEHHOTO IUKJIA TEXHUYECKUX O0BEKTOB HAHOMHIYCTPHUHU.

2. IlpuHuun opraHuszanu MHOTOKOMIIOHEHTHBIX 3D HaHOCHCTEM.

@DOHJ OLIEHOYHBIX CPEJACTB 0 JUCHUIUIMHE NpecTasieH B [Ipunoxenun Ne 1.

[TaGoH 3amanns Ha BBIOJHEHHE KYpCOBOTO NpoeKTa rnpusenieH B [Ipunoxenun Ne 2.
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7 IlepeyeHb y4eOHBIX U3IaAHUHA, HEOOXOAMMBbIX /IJIs1 OCBOCHHS JUCUMILIMHBI
a) neuamuvle U30aAHUA:

1 AnauTuBHBIC TEXHOJIOTHH : yueOHOe mocodue / M. M. Cerues [u ap.] ; MuHu-
cTepcTBO oOpa3zoBaHus U Hayku Poccuiickoit @enepanmn, Cankt-IleTepOyprekuii rocy-
JApCTBEHHBIN TEXHOJIOTMYECKUI HHCTUTYT (TeXHUUeCKuil yHuBepcurer), Kadeapa teo-
peTnyeckux ocHOB MatepuanoBeaeHus. — Cankr-IlerepOypr : [0. u.], 2018. — 36 c.

2 MarepuanoBenenue : yaeoHoe nmocooue / M. M. Cerues [u 1ip.] ; MunucTep-
cTBO oOpa3oBanus U Hayku Poccuiickoit @eneparuu, Cankr-IlerepOyprekuii rocynap-
CTBEHHBIN TEXHOJIOTUYECKUN UHCTUTYT (TeXHUYECKUU yHUBepcutet), Kadeapa reopetu-
YecKuX OCHOB MarepuanoBenenus. — Cankr-IlerepOypr : [0. u.], 2017. — 66 c.

3 Hopenkos, U. I1. ABTomMaTtn3upoBanHbie HHGOPMAITIOHHBIE CUCTEMEI : yae0-
HO€ 1ocoOue AJis CTYIEHTOB BbICIIUX yueOHbIX 3aBeaeHuil / M.I1. Hopenkos. — Mockaa:
HsnarensctBo MI'TVY, 2011. — 342 ¢. — ISBN 978-5-7038-3446-6.

4 Cosetos, b. . [Ipeacrasnenne 3HaHui B UHOOPMAILIMOHHBIX CUCTEMAX :
yueOHuk 11t By30B / b. 1. Cosetos, B. B. llexanosckuit, B. JI. YepToBckuii. — Mocksa :
Axanemust, 2011. — 143 ¢. — ISBN 978-5-7685-6886-2.

0) I31eKmpoHHbLe YueOHble U30AHUA:

5 [I'Bosgena, T. B. [IpoekTrpoBanue NHPOPMALMOHHBIX CUCTEM: TEXHOJIOTHS
aBTOMATU3UPOBAHHOTO IPOEKTUPOBaHMs. JJabopaTopHBbIil MpakTUKyM : yueOHOe mocolue
/' T. B. I'Bo3nesa, b. A. bamion. — 2-e u3zn., crep. — Cankr-Iletepoypr : Jlansb, 2020. —
156 c. — ISBN 978-5-8114-5147-0. — TekcT : anexTpoHHbIi // JIaHb : 37IEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com (mgaTta oGpamenus: 29.03.2021). —
Pexxum nocTtyna: 1o moamnucke.

6 KomMmbloTepHble TEXHOJIOTUN MOAETUPOBAHUS MPOIIECCOB MOIYYEHHS BbICO-
KOTEMIEPATYPHBIX HAHOCTPYKTYPHUPOBAHHBIX MaTepualoB : yueonoe nocodue / T. b.
Yucrskosa [u ap.] ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit deneparum,
Cankr-IlerepOyprckuit rocyapCcTBEHHBIN TEXHOJOTHYECKUNH MHCTUTYT (TEXHUYECKHMA
yauBepcuret), Kadenpa cucreM aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHUS U YIIPABIICHUS
— DrnexTpoHHbIe TeKcToBbIe AaHHbIe — CaHkT-IleTepOypr : [6. u.], 2013. — 223 c. //
CII6I'TU. Dnexrponnas oubmmoteka. — URL: https://technolog.bibliotech.ru (maTta o6-
pamenusi: 29.03.2021). — Pexum goctyna: s 3aperucTpup. Mojab30BaTeNei.

7/ Mertoapl MOTYy4YEHUS U UCCIIEIOBAHNS HAHOMATEPUAIOB U HAHOCTPYKTYp. Jla-
O0paTOpHBIN MPAKTUKYM IO HAHOTEXHOJIOTHSAM : yueOHoe nmocobue / E. JI. Mummna, H.
D. llepctiok, A. A. EBnokumos, B. O. Banbnuep ; nox penakuueit A. C. Curosa. — 5-¢
u31. — Mocksa : Jlaboparopus 3uanuit, 2021. — 187 c. — | SBN 978-5-93208-545-5. —

18



Tekct : anekTpoHHbI# // JlaHb : aneKkTpoHHO-OuOIHMOTeuHast cuctema. — URL:
https://e.lanbook.com (mara ob6pamenns: 29.03.2021). — Pexxum goctyna: 1mo moanuckKe.

8 Hanomartepuainsl. CoiicTBa u chepsl npuMeHeHus : yueonuk / I'. U. Txap-
numanuena, K. A. Keinpanuesa, A. B. Metenuna, U. E. Yusaaa. — Caakr-IlerepOypr :
Jlanp, 2021. — 200 c. — ISBN 978-5-8114-7884-2. — Texcr : anexkTpoHHbIH // JIaHb : 211ek-
TpoHHO-O0MOMMoTeunas cucrema. — URL: https://e.lanbook.com (maTta oOparienus:
29.03.2021). — PeskuM AOCTYyIIA: IO MOIITUCKE.

9  Ocuossl HanotexHojorun : yaeonuk / H. T. Ky3nenos, B. M. HoBoropres, B.
A. XKabpes, B. 1. Mapronun. — 2-e u3n. — Mocksa : Jlabopatopus 3nanwmii, 2017. — 400
c.— ISBN 978-5-00101-476-8. — TekcT : aneKTpoHHbI# // JIaHb : 3IIeKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com (mgaTta oGpamenus: 29.03.2021). —
Pexxum nocTtyna: 1o moamucke.

10 Octpoyx, A. B. IlpoextupoBanue nHHOPMAITMOHHBIX CHCTEM : MOHOTpadwms /
A. B. Octpoyx, H. E. Cypxosa. — Canxt-IlerepOypr : Jlanb, 2019. — 164 c. — ISBN 978-
5-8114-3404-6. — Tekct : anmeKTpoHHBIN // JIaHb : 3JEKTPOHHO-OMOTMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com (mata obpamenus: 29.03.2021). — Pexxum moctyna: mo moji-
TIICKE.

11 Pspxonkos, J. . Hanomarepuains! : yue6Hoe noco6ue / J{. . Peixonkos, B.
B. JIéBuna, 3. JI. JI3unzurypu. — 5-e uza. — Mocksa : Jlaboparopus 3Hanuii, 2017. — 368
c. —ISBN 978-5-00101-474-4. — Tekcr : 3eKTpOHHBIH // JIaHb : 21€eKTPOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com (nara obpamenus: 29.03.2021). —
Pexxum nocTtyna: 1o moamnucke.

12 Coseros, b. . UndopmaloHHbIE TEXHOJIOTUU: TEOPETHUECKHE OCHOBBI : yue0-
Hoe nocobue / b. f1. Coseros, B. B. Llexanosckuit. — 2-e u3z., crep. — Cankr-IlerepOypr :
Jlanb, 2021. — 444 c. — ISBN 978-5-8114-1912-8. — TekcT : anekTpoHHbIi // Jlanb : 371ek-
TpoHHO-OuboTeunas cucrema. — URL: https://e.lanbook.com (naTa oGparenus:

29.03.2021). — Pesxum ocTyma: MO TOIHCKE.

8 Ilepeyenr pecypcoB HH(POPMANUOHHO-TEJEKOMMYHUKANMOHHON CeTH

«/HTEepHET», HE00XOAUMBIX JJIS OCBOEHUS M CIUIIINHbI

Pabouwnii yueOHBIN MIaH MOATOTOBKM OaKalaBpOB IO HampaBieHHOCTH «Marepu-
aJIOBE/ICHUE M TEXHOJOTHH HAHOMATEPHAJIOB M HAHOCHCTEM» HAIPAaBJICHUS MOJITOTOBKU
22.03.01 «MatepuanoBeneHne U TEXHOJIOITMH MaTepUaioBy, padbodas mporpaMma JUCLH-
IUTMHBI U Y9€OHO-METOAMYECKNE MaTepHajbl MO TUCIHUILUTUHE Pa3MEIIEHBl B 3JIEKTPOH-

Hoi nH(popmannoHHo-o6paszoBatenbHoi cpene CIIOI TU(TY) na caiite Meaua o anpe-
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cy: http://media.technolog.edu.ru.

JlJis MOATOTOBKM K J1aOOPAaTOPHBIM 3aHSTHSIM U BBITIOJHEHUS CaMOCTOATEIBHOM
paboThI CTYAACHTHI MOTYT UCIIONB30BaTh clieaytonire HTepHeT-pecypcehl:

innovation.gov.ru (caiT 00 nHHOBanMsIX B Poccun);

inftech.webservis.ru, citforum.ru (caiiTel HHGOPMAIIHOHHBIX TEXHOIOTHI);

www.novtex.ru/lIT (Be6-cTpanuia xxypHana « HGOpManOHHBIC TEXHOJIOTHI ),

Www.exponenta.ru (oOGpazoBaTenbHbI MaTEMaTHIECKUAN CalT);

model.exponenta.ru (caiiT 0 MOJCTMPOBAaHUH U MCCICIOBAHUH CHCTEM, OOBEKTOB,
TEXHOJOTUYECKUX MPOIIECCOB U (PU3MUECKUX SBJICHUN);

http://www.rusnanonet.ru/ (iHGOpMAITMOHHO-AHAIUTUUECKUHN TOPTAT POCCUINCKON
HallMOHAJFHON HAHOTEXHOJOTHUUECKOUN CETH);

https://thesaurus.rusnano.com (cioBapb HAHOTEXHOJIOTHYCCKUX TCPMUHOB);

https://statnano.com/ (cTaTUCTUYECKHUE TaHHBIE IO HAHOTEXHOJIOTHSIM);

www.blackboard.com, bb.vpgroup.ru, moodle.org, web-
soft.ru/db/wb/root_id/webtutor, websoft.ru/db/wb/root_id/courselab (pecypcsr, mocss-
IICHHBIE Cpe/laM dJIEKTPOHHOTO 00YUYEHUs);

edu.ru (penepanbublii moptan «Poccuiickoe 00pazoBaHue»);

www.openet.ru (pOCCUUCKHI MOPTail OTKPBITOrO 00pa30oBaHus);

elibrary.ru (uHdopmanmonHo-aHanuTuyeckud mnopran «HayuHas snexTpoHHas
OMOIMOTEKAY);

webofknowledge.com, scopus.com (MexAyHapOIHBIE MYJIbTHAUCIUIIIMHAPHBIC
aHAIMTUYECKUE pedepaTUBHbIE Oa3bl TaHHBIX HAYYHBIX MyOJIUKALIH).

DNEeKTPOHHO-OUOINOTEYHBIE CUCTEMBI:

«ONeKTpOHHBIH unTanbHbIA 3a51 — bubmmoTex» (pexxum noctyma: http://bibl.1ti-
gti.ru/servicel.html, BXxox mo j0oruHy ¥ maposto);

«Jlanby» (pexum noctyna: http://e.lanbook.com/books, cBoO0aHBIH BXOA ¢ 1H060T0

3apEerucTPUPOBAHHOTO KOMITbIOTEPA UHCTUTYTA).

9 MeToanueckue yKa3aHus 1Jis1 00y4AKUIUXCS 110 OCBOCHHIO TUCIUTLTHHBI

Bce BuIbl 3aHATHH TO JUCIUIUIMHE «ABTOMATH3UPOBAHHOE MPOCKTUPOBAHHECH
MPOBOATCS B COOTBETCTBUHU ¢ TpeOoBaHusMU cienyronux CTII:

1 Buapl yueOHbIX 3anHsaTuil. Jlekmums. OOmmue TtpeboBanms [Tekct]| : CTII
CII6I'TU 040-02 / CTIGI' TU(TY). — Been. ¢ 01.07.2002. — CII6. : [6. u.], 2002. — 7.00 c.

2 Bupaw yueOHbIX 3ansaTui. JlaboparopHsie 3ansaTus. OOume TpedoBaHus K opra-
Huzaruu u nposeaeHuto [Texct] : CTIT CIT6I'TU 020-2011 / CITIOI' TU(TY). — CII6. : [6.
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n.],2011.-21 c.

3 Bugasr yueOnbix 3ansatuil. Kypcopoit nmpoekt. Kypcopas padota. Obmue tpedo-
Banus : CTO CIIGI'TU(TY) 044-2012: meton. 1624 / CIIOI'TU(TY). — B3amen CTII
CII6I'TH 044-99 ; Been. ¢ 01.06.2012. — CII6. : [6. n.], 2012. — 44 c.

4 Tlopsnok opraHuzalud W IOpoBeaeHus 3au€toB M dk3ameHoB : CTO
CIIOI' TU(TY) 016-2015 / CIT6I'TU(TY). — texcr. — B3zamen CTII CII6I'TU 016-99 ;
Been. ¢ 01.06.2015. — CII6. : [6. n.], 2015. — 42 c.

5 Bugasl yueOHbIx 3ansTuil. CamocTosTeNbHAS IUIaHUpyeMasi padoTa CTYACHTOB.
Oo6mue TpeboBaHus K opranu3anuu u nposeaenuto [Texcr] : CTIT CIToI'TH 048-2009 /
CII6I' TU(TY). — Been. ¢ 01.01.2010. — CIIO. : [6. u.], 2009. — 6 c.

[InanupoBaHue BpeMEHH, HEOOXOAMMOrO0 HAa H3yYEHHE JaHHOM JUCLMIUIMHBI,
Jy4Ille BCEro OCYIIECTBIIATh Ha BECh CEMECTp, MPEAYyCMaTpUBasi MPU 3TOM PETYISIPHOE
IIOBTOPEHHUE NMPOUICHHOr0 MaTepuana. OCHOBHBIMH YCIOBUSMM IPaBUJIBHON OpraHHU3a-
uU y4eOHOTO Ipoliecca JJi CTYJIEHTOB ABJIAETCA: IUIAHOBOCTh B OpraHU3alun y4eOHOH
paboThl; cepbe3HOE OTHOIICHHUE K U3yYEHUIO MaTepHralla; MOCTOSHHBIA CAMOKOHTPOJIb.

Ha naGopaTopHbIX 3aHATHUSX MOCIE BBIMOJIHEHHS JaOOPaTOPHBIX pabOT CTYIEHTHI
C HCIOJIb30BAaHUEM KOMIIBIOTEPOB M COOTBETCTBYIOIIETO MPOrPAMMHOI0 OOecreyeHHs
MOJIFOTABJIMBAIOT COOTBETCTBYIOIINE OTUETHI.

[IpomerxyTouyHas arTecTanus 1Mo JUCUUIUIMHE OCYHIECTBIISIETCS B KOHIE CceMecTpa
B BUJIE 3aueTa, IPOBOJIMMOTO B YCTHOU (opMe, U 3allluThl KypcoBoro npoekra. Heo6xo-
JUMBIM YCJIOBHEM MOJYYEHHUs JIONMYyCKa K 3a4eTy SBJIAETCSA BBHINOJIHEHHE W 3allUTa CTY-
JIEHTOM BCEX JIaDOpaTOPHBIX paboT, MPEyCMOTPEHHBIX paboueli MporpaMMo.

[Ipn moAroToBke K 3a4eTy PEKOMEHIYeTCs HECKOJIBKO pa3 MpOYUTaTh BECh KOH-
CHEKT JIEKIUH, T0NOJHEHHbIN HHpOpMaIeil 3 peKOMEH1yeMbIX UCTOUYHUKOB. [1pu aTOM
CTYJICHT, MOHSB JIOTHKY H3JI0)KEHHsI y4eOHOTO MaTepuaia, MojiydyaeT MpecTaBiIeHUuEe O
npeaIMeTe U3y4aeMol JUCLUIUIMHBI B LIEJIOM, YTO MO3BOJIIET €My MPOAEMOHCTPUPOBATH
Ha 3a4E€Te CBOU 3HAHMSI U 3PYJULMIO.

Ha 3adere cTyneHT oTBedaeT B ycTHOM (popme Ha JBa KOHTPOJBHBIX BOIIpPOCA U3
Pa3IMYHbIX Pa3fesioB AUCHUILUIMHBI. CHHCOK KOHTPOJIBHBIX BONPOCOB JJIsl MPOBEACHUS
3ayera npeactasieH B [punoxennn Ne 1. Ouenka («3auTeHO», «HE 3a4TEHO»), POPMHU-
pyemas B pe3ylibTaTe coOeceI0BaHMs, SABJISETCS UTOTOBOM MO JAUCIUIUIMHE U MPOCTABIIS-
€TCs B IPUJIOKEHUU K JUILIOMY.

OneHka 3a KypcOoBOM HPOEKT («HEYIOBJIETBOPUTEIBHO», «YIOBIETBOPUTEIBHO,
«XOpOILO0», «OTIUYHOY), popMupyeMas o pe3ysibTaTaM JEMOHCTpPALUU IPE3EHTAIlMOH-
HOI0 MaTepHaa, BJSETCS TaK e UTOTOBOM IO AMCLMILIMHE U MPOCTABIAETCSA B IPUIIO-

JKCHUH K OUILIIOMY.
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10 Ilepeyenb HMHGPOPMALMOHHBIX

TEeXHOJIOTHiA,

HCIOJIb3yeMbIX IPH

OCYIIE€CTBJICHUM OﬁpaSOBaTeJ'IBHOFO nmponaecca mo TMCumIJnHe

10.1 UudopmaniuoOHHbIE TEXHOJIOTHHU

B y‘Ie6HOM Imponecce 110 JTAHHOW JIMCIUIIJINHE MpeaAyCMOTPCHO HCIIOJIb30BAHUC

MH()OPMALIMOHHBIX TEXHOJIOTUN: YTEHHE JICKIINI C UCTIOJIb30BAHUEM CIIAl/I-IIPE3CHTAIIHI;

B3aMMOJICHCTBUE C OOYYaroUIMMHCS MOCPEACTBOM 3JIEKTPOHHOW HMH(POPMAIIMOHHO-

0o0pa3oBaTeIbHON CpeIbl.

10.2 [IporpaMmMHoOe oGecnevyeHne

B y4eOHOM mporecce HCIONIB3yeTCsl CIEAYIONIee JUICH3HOHHOE MPOrpaMMHOE

olecrieueHue:

HanmeHnoBanue nporpaMMHOro NpoAyKTa

JInuens3us

SolidWorks Education Lab Pack

SWR-Karanoru g SolidWorks Toolbox
SWR-PDM/Workflow/Cnenndukanus (50 moss-
3oBareneit) kimod Noe SWR 0156

JIuneHsnoHHoe cornameHue B paMKax
BBIMTPAHHOIO IpaHTa Ha | y4eOHBINA ron
s 30 mois3oBarenei

(B TaHHBIM MOMEHT I'PaHT POJIEBAETCS)

JIOLIMAH: PLM, yHuBepcanbHbIii KueHT, V 8

[TakeT OOHOBIEHUH ISl YHUBEPCUTETCKOTO KOM-
mekTa nporpaMmmaoro odecrieueHuss KOMITAC-
3D Bepcun V 8 Plusu 'V 9

YHuBepcUTETCKass KIUEHTCKAas JIUIEH3US
Ha 20 MecT, JUIICH3UOHHOE COIVIAIICHHE
Ne K-07-0076

Ascon KOMITAC-3D LT

becnnatHoe NHMIIEH3MOHHOE COTJIAIICHUE

HA WCIIOJIb30BaHHWE MPOTPAMMHOIO MpPO-
nykra KOMITAC-3D LT

[Maker nporpamm Intergraph Hexagon PPM

AkaneMuyeckas JIULEH3Us
HEXAGON PPM u CII6I' TU(TY)

MEXKITY

NanoCAD

becnnarnas yqe6Ha;1 JIMIOCH3UA

Autodesk 3ds Max

Jorosop Ne 110001150714

[Mporpammuoe obOecrnieuenne kopropamu  Mi-
crosoft: Microsoft Access, SQL Server Standard,
Microsoft Visio, Windows 10, Windows Server

[MomnuckaAzure Dev Tools for Teaching
Subscription 1D 1831112343

Microsoft Power Point Viewer

becruiataas nuueHs3us

CYBJI MySQL

Ortkpsitas munensus (GNU GPL v2)

Adobe Acrobat Reader DC

Becrutataas imunensus «ADOBE Personal
Computer Software License Agreementy»

Google Chrome/Mozilla Firefox/Opera

becrinarnas HCKOMMCPYCCKA JIMIICH3HA.

LibreOffice

Otkpeitas gurensus (Mozilla Public Li-
cense Version 2.0)

MathCAD 14

l'ocynmapctBenHbiii KOHTpakT Nel9 ot 13
okTs10ps 2008 rona
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10.3 ba3bl 1aHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIEC CHCTEMbI

Web of Science (pexxum goctyma: http://apps.webofknowledge.com, cBOOOIHBIM ¢
J000T0 3apETUCTPUPOBAHHOTO KOMITHIOTEPA UHCTUTYTA).

Scopus (pexxum moctyna: http://www.scopus.com, cBOOOIHBIN C JIFOOOTO 3aperu-
CTPUPOBAHHOTO KOMITHIOTEPA UHCTUTYTA).

CrnpaBouno-niouckoBasi cucreMa «Koncynprantllmtoc: Beicmias mkomnay (pexxum
noctyma: http://www.consultant.ru/hs, cBoOOAHBIN € JHOOOTO 3aperUCTPUPOBAHHOTO

KOMIIBIOTEpPA UHCTUTYTA).

11 MartepuajabHo-TexXHHMYecKasi 0a3a, HeoOXoAuMMas JJs1 OCyILIEeCTBJIEHHS
00pa30BaTeILHOIO NMpoLecca Mo JUCHUIINHEe

Ha kadenpe cuctem aBTOMaTU3UPOBAHHOTO IPOCKTUPOBAHUS W YIPABICHUS
CIIOI' TU(TY) umeetcss HeoOXxoanMasi MaTepUaIbHO-TEXHUUECKass 0a3a, COOTBETCTBYIO-

mias I[GfICTBYIOLHPIM CaHUTAPHBIM W IIPOTHUBOIIOKAPHBIM ITPpaBUJIaM U HOPMaM:

Haznaueunue

ayJIUTOPUH Ob6opynoBanue

VYyeOnble aynutopun ans | JIekiuoHHas ayautopus Kadeapbl CUCTEM aBTOMATH3MPOBAHHOIO
NPOBE/IEHUS 3aHATHH Jiek- | mpoekTtupoBanus u ynpasienus (CAIIPuY), ocHamennas yue6HoM
[IMOHHOTO THUTIA. Mebenpio Ha 50 mocagouyHbIX MecT. Ayautopusi o0opyaoBaHa
mynbTEMeHiHBIM TpoekTopoM NEC NP41, HoyTOykom a6j Ha Oa-
3e mporeccopa Intel Core Duo T2000, MyIbTUMEIUITHON HHTEpaK-
THUBHOM nockoii ScreenMedia.

190013, r. Cankr-IlerepOypr, MockoBckuit mpocnekr, . 24-26/49,
muT. A, 1 stax, nomemenue 41H., mom. Ne 12,

VYueOnble aynutopun ans | Aynutopusi Ne§ xadenper CAIIPuY nHa 40 mocagoyHbIX MecCT.
IpoBeeHUsT  J1aboparop- | AyIUTOPHs OCHAIllEHA MEPCOHATBHBIMU KOMITBIOTEPAMHU B KOJIHUYe-
HBIX 3aHSATUU. cTBe 18 mIT. CO CleNyIOMMU XapakKTepUCTUKaMU: Tipoiieccop Intel
Core i5-4460 (xamr-namsate 6 MO, TakToBas yactora a0 3,40 I'T);
O3V 4 I'6; HXKMJ 1 T6; ontmueckuit mpuBox DVD-RW; Bu-
neokapta Asus PCI-E GT730-SL-1GD3-BRK nVidia GeForce GT
730; 3ByKOBas U ceTeBasi KapThl, BCTPOCHHBIE B MATEPUHCKYIO I1J1a-
Ty. Monutops! (18 mT.): BenQ GL2023A (pa3pemieHue skpaHa —
1600x900; 17 mmr.); monmTop BenQ (paspemeHue »3KpaHa —
1280x1024). [lepcoHanbHble KOMIBIOTEPHI 00BEANHEHBI B JIOKAb-
HYI0 BBIYHCIUTEIBHYIO CeTh Kadeapbl, IMEIOT BBIXOJ B ceTh WH-
TEpHET ¥ 00eCleunBaoT JOCTYI B JIEKTPOHHYIO HH(OPMAIIMOHHO-
oOpaszoBarenpuyto cpeny CIIOI'TU(TY). 3D npunrep UP 3D
Printer Mini (o6sacts noctpoenus — 120x120x120 mm; Mmatepuaist
JUIS TIeYaTh — aKpuiioOyTaiueHCTUPOI, MOJUIAKTHI; CKOPOCTh Te-
gatu — 30 cm3/4; Tounocts meuatu — 0,2 mMm). 3D ckanep Sense
(o6macte  ckanmpoBanms — oT  200x200x200 MM 730
3000x3000x3000 mwm; mose 3peHust o TOPU3OHTaIN — 45°, 1O Bep-
tukanmu —57,5°; pasmep ckanupyemoro oonekra — 200-3000 mm;
CKOpOCTh cKaHupoBaHus — 30 KaJpoB/C; TOUHOCTh CKAHUPOBAHUS —
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Haznauenue
ayJIUTOPUU

O6opynoBaHue

0,9 mm). 3D nmpuntep u 3D ckaHep BKIIOYAOTCS B COCTaB IPO-
IpaMMHO-AINAPaTHOTO KOMIUIEKCA Il OOYYEeHHsSI COBPEMEHHBIM
TEXHUYECKUM CpPEACTBAM M TEXHOJOTHSM aBTOMATU3UPOBAHHOTO
MPOCKTUPOBAHMSI OOBEKTOB Ha 0a3e aJAMTUBHBIX TEXHOJIOTHIA.
MynsTumeauiinbii  ipoektop BenQ MS524. Mynerumenuiinas
MHTEepaKTHBHas Jocka elnstruction DualBoard 1279.

190013, r. Caukr-IlerepOypr, MocKOBCKHUii IPOCIEKT, 1. 24-26/49,
aut. A, 1 stax, momenieaue 41H., mom. NeNe 2, 3.

VYuebHble ayJUTOPUU VIS
IIPOBEICHUS TPYIIIOBBIX U
WHIVBUAYAJIBHBIX  KOH-
CyJIbTALIUM, TEKYILETO
KOHTPOJISI M TIPOMEXKYTOYU-
HOH aTTeCTalUH.

Aymutopus Ne2 kadenper CAIIPuY nHa 30 mocagoyHbIX MeCT.
Aynutopus OCHaIeHA MePCOHATBHBIMU KOMITBIOTEPAMHU B KOJIMYE-
cTBe 15 mT. cO ClenyrOUMMH XapaKTepPUCTUKAMU: JIBYXSIEPHBIN
mponeccop Intel Core 2 Duo (2,33 I'T); O3V 4096 M6; HXXM/I
250 I'6; CD/DVD mnpuoxa, DVD-RW; Buneokapra NVIDIA
GeForce 8500 GT; 3BykoBas u cereBasi KapThl, BCTPOEHHBIE B Ma-
TEepUHCKYIO0 MaTy. [lepcoHanbHble KOMIBIOTEPHl OOBEIUHEHBI B
JIOKQJTbHYIO BBIYHUCIUTEILHYIO CETh Kaeaphl, IMCIOT BBIXOJ B CETh
WuTepHer u obecrneynBarOT AOCTYI B 3JEKTPOHHYIO MH(OpMAIIU-
OoHHO-00pazoBatenbHyto cpexy CIIOI TU(TY).

190013, r. Cankr-IletepOypr, Moc-KOBCKUH MNpoCHeKT, 1. 24-
26/49, nut. A, 1 stax, nomenienue 41H., mom. NeNe 7, 8.

[Tomemenuss nns  camo-
CTOATEIbHOU PaboTHI.

Aymutopus Ne3 kadenpsr CAIIPuY Ha 18 mocasodHbIX MecT.
AymuTopus OCHAIlIeHa MEPCOHATBLHBIMI KOMIBIOTEPAMH B KOJHYE-
cTBe 9 MIT. CO CIenyIOIIUMH XapaKTePUCTHUKAMH: MOHOOJIOK
Lenovo C360 c 19,5-mgroiimoBbiM muctiieem; mporeccop Intel Core
i3-4130T (2,9ITu); O3Y 4 T'6; HXKMJ[ 1000 I'6; BcTpoeHHBIE
DVD-RW, Bugneokapra Intel HD Graphics 4400, 3BykoBasi u cete-
Basi KapThl. [lepcoHanmbHbIE KOMIBIOTEPHI OOBEANHEHB! B JIOKANb-
HYI0 BBIYMCIUTEIBHYIO CEeTh Kadeapbl, IMEIOT BBIXOJ B ceTh WH-
TEpHET 1 00ecleurnBatoT JOCTYI B MJIEKTPOHHYIO HH()OPMAIIMOHHO-
obpazoBarenbhyto cpeay CIIGI TU(TY).

190013, r. Cankr-ITetepOypr, MOCKOBCKHI TPOCHEKT, 1. 24-26/49,
qut. A, 1 stax, nomemenue 41H., mom. Ne 4,

[Tomemmenuss a1 xpaHe-
HUS U NpOPUIaKTHUECKO-
ro oOcmyxuBaHUs yd4eO-
HOT'0 000pYJOBaHMUS.

Otnen texunueckux cpencts ooyuenust CIIGI TU(TY).

190013, r. Cankr-IlerepOypr, MockoBckuit mpocrekr, . 24-26/49,
mut. A. OTaen TEXHUYECKUX CPEeACTB OOy4YeHHUs: JIUT. A, IOMellle-
Hue 37H Nell (uerBépThiii aTax), 1UT. A, nomemenue 65H NoNe 2,
4, 7 (Tpetuii aTax).

12 Oco0eHHOCTH OCBOCHHSA JUCHUILIUHBI

HHBaJIMJaMu1 M JUIODamMu C

OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbBHA

I[J'ISI HHBAJIMIOB W JIMI C OI'PaHHYCHHBIMH BO3MOKHOCTAMU y‘le6HBIe nponecc

OCYHICCTBJEACTCA B COOTBETCTBUU C ITonoxenuem 00 OopraHu3alnuun yqe6Hor0 mponecca

Uis OOy4YeHHs] WHBAIMIOB W JIMI[ C OrPAHWYCHHBIMH BO3MOKHOCTSMHU 370POBBS
CIIOI' TU(TY), yrBepkaeHHbIM pekTopom 28.08.2014r.
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Hpuiaoxenue Ne 1

K pabodeil mporpamMme AUCIUILTAHBI

(I)OH)I OLCHOYHBIX CPEACTB JIsl IPOBCACHUA IIpOMC)KyTO‘{HOﬁ aTTeCTallii 110

AUCIHUIIIINHE «ABTOMaTl/Bl/IpOBaHHOG MPOCKTUPOBAHUC)

1. IlepeyeHb KOMIIETEHUMH M 3TANOB UX (PDOPMHUPOBAHUA

Komnerenuun

Nnpexc

DopMyJIHPOBKA

Jran gopMUpoOBaHUS

OIIK-2

CriocobeH Y4aCTBOBATH B IIPOCKTUPOBAHUU TCXHUYC-
CKHX O6’B€KTOB, CHUCTCM U TCXHOJIOTHUYCCKUX ITPOLECC-
COB C YYC€TOM DKOHOMHUYCCKUX, SKOJIOTUYCCKUX U CO-
OUaJIbHBIX OFpaHI/I‘-IeHI/Iﬁ

HpOMe)KYTOqHLIﬁ

OIIK-5

CnocobeH pemiaTh Hay4YHO-HCCIIEIOBATEIBCKHUE 3a-
Ja4u TPH OCYIIECTBICHUH MPO(ECCUOHATBHOMN JIes-
TEJBHOCTH C IPUMEHEHUEM COBPEMEHHBIX WH(pOpMa-
IIMOHHBIX TEXHOJOTMH W TNPHUKIAJAHBIX aIapaTHoO-
MIPOrPaMMHBIX CPEJICTB

MIPOMEKYTOUHBII

OIIK-8

CrniocobeH MOHMMAaTh MPUHLUIBI pabOThl COBPEMEH-
HBIX HH()OPMALIMOHHBIX TEXHOJIOTUN U UCIIOJIb30BATh
UX JUISL pelleHus 3afady NpogecCHOHATbHOM Jes-
TEIbHOCTHU

MIPOMEKYTOUHBIN




2 Iloka3aTenu u KPUTEPUHN OLNCHUBAHUS KOMIIeTEHIIMH Ha PA3JTUYHBIX 3Tanax ux (l)OpMI/IPOBaHI/IH, mKaJjJa OoncHuBaHUusA

KOI[ 1 HAUMCHOBAHUEC
HWHIOWKATOpa JOCTHXKCHUA

INokazatenu copmupo-
BaHHOCTH (JIECKPUITOPHI)

Kpurepnuii oue-
HUBaHUSA

YpoBHU CHOPMHUPOBAHHOCTH

(oanaHHe BBIPA)KCHHOCTHU I[eCKpI/IHTOpOB)

«KYHAOBJICTBOPHUTECIIBHO»

«XOpOo1o»

«OTIHUYHO»

KOMIIETEHLIUU . . o
(TIOpOTOBBIIN) (cpemuuit) (BBICOKIT)
OIIK-2.1 MHcnomb3oBa- | OmmckiBaer ~ meronuku | PesymeraTel BeI- | Ilepeuncnser coBpemeH- | [IpuBomut  pesymeraTsl | ['pamoTHO ONUCHIBAET
HUE COBpPEMEHHBIX HWH- | cOopa, oOpaboTKu cmpa- | monHeHus aHanu- | Hele CAIIP, HO wumeeT | 00ocHOBaHUS BBIOOpa | MeTonuku cbopa, oOpa-
(OopMalMOHHBIX ~ TEXHO- | BOUHOH, pedepaTHBHOHN | THYECKOW 4acTH | CIOXKHOCTH B oOocHOBa- | CAIIP s pemeHust 3a- | OOTKM CHpaBOYHOH, pe-
JOTUI ¥ TPOTPaMMHBIX | HHPOPMAIMH IS CpaB- | KypcoBoro mpo- | Huu BeiOopa CAIIP mns | mau MIPOEKTHPOBaHUs | ¢epaTuBHON  WHPOpMa-
CpeACTB i PCUHICHUA | HUTCIIBHOIO aHalinu3a ¢ €KTa. pelmicHuA 3aJa4 NPOCKTU- | TEXHUUCCKUX O6L€KTOB, oun 1J1is1 CPaBHUTCIIBLHOT'O
3aJa4 IMPOCKTHUPOBAHUA 000CHOBAHHOTO BI>I60pa poBaHusd TEXHHUYCCKHUX | CUCTEM M TEXHOJIOTHYC- | aHaJIu3a COBPCMCHHBIX
TEXHHYECKUX OO0BEKTOB, | coBpeMeHHBIX CAIIP mus 00BEKTOB, CUCTEM M TeX- | Ckux mporeccoB mnpoms- | CAIIP. IlpuBomaur pe-
CHUCTEM U TEXHOJIOTHYE- | PEeLIeHUs 3a7ad IMPOEKTHU- HOJIOTMYECKHX  MPOILEC- | BOACTBA HAHOCTPYKTYPHU- | 3yJIbTaThl 0OOCHOBAHHOTO

CKMX IIPOLIECCOB IIPOU3- | POBAaHUS  TEXHUYECKHUX COB TIPOM3BOJICTBA HAHO- | POBAaHHBIX MaTEpUAJIOB C | BRIOOpa  COBPEMEHHBIX
BOJICTBA HAHOCTPYKTYpHU- | OOBEKTOB, CHCTEM U TeX- CTPYKTYpUpPOBaHHBIX Ma- | He3HauuTenbHbIMH  He- | CAIIP ans pemenus 3a-
POBaHHBIX MaTEPUAIIOB. HOJIOTHYECKUX  IpoIec- TEpPUAJIOB. TOYHOCTSIMH. Jay MIPOEKTUPOBAHUS
COB IIPOM3BOJICTBA HAHO- TEXHUYECKUX OOBEKTOB,
CTPYKTYpUPOBaHHBIX Ma- CUCTEM M TEXHOJOrHYe-
tepuanos (3H-1). CKHX IIPOLIECCOB MPOMU3-
BOJCTBAa HAHOCTPYKTYpHU-

POBaHHBIX MaTEPUAIOB.
Pemraer 3agaum aBTOoma- | Pesynbrarsl Bel- | opMynupyer noctaHoB- | DopmyiupyeT nocra- | 'pamotHO  hopmynupyer

TU3UPOBAHHOTO MPOEKTHU-
pOBaHUsSI  TEXHOJIOTHYE-
CKUX IIPOLIECCOB IIPOU3-
BOJICTBA HAHOCTPYKTYpH-
POBaHHBIX MAaTEPUANIOB C
MIPUMEHEHUEM CAD-,
CAE-cucrem (V-1).

MOJTHEHUS TEXHO-
JIOTUYECKOM Ya-
CTH KypCOBOT'O
MPOEKTA.

KH 3371a4 CTPYKTYpHOTO U
MapaMeTPUUECKOr0 CHH-
Te3a HaHOOOBEKTOB,
HAaHOCHUCTEM U HAHOTEX-
HOJIOTUYECKMX  TIPOIleC-
coB 0e3 moapoOHOTO
OTIMCaHUs TOJXOMI0B K MX
pELICHHUIO. [IpuBogut
ONKMCAaHUE XaPAKTEPUCTHK
CAIIP ¢ He3HAYUTEIb-
HbIMH omnOkamu. MmMeer
CJIOHOCTH B MPEICTaB-

HOBKM 3a/1ad CTPYKTYp-
HOTO W TapaMeTPUYECKO-
0 CHHTE3a HaHOOOBEK-
TOB, HAHOCHCTEM WM HAHO-
TEXHOJOTHYECKUX  TPO-
1eccoB 0e3 moapoOHOro
OTIMCAHUs TOJXOMI0B K HX
peLICHUIO. [IpuBogut
OIKMCAaHUE XaPAKTEPUCTHK
CAIIP ¢ He3HAUHTEIh-
HbIMH omuOkamu. [lpu-
BOJWT pE3yJbTaThl MHC-

MMOCTAHOBKH 3a/1a4 CTPYK-
TYpHOTO W TIapaMeTpuye-
CKOTO CHHTE3a HaHOOOB-
€KTOB, HAHOCUCTEM U
HAaHOTEXHOJIOIMYECKUX

MPOLIECCOB. [TpuBoaut
oJIpoOHOE oIlHcaHue
xapaktepuctuk  CAIIP.
IIpuBoguT  pe3yJbpTaThl
WCTIOJIB30BaHMS  PEISIn-
OHHBIX CHCTEM YIIpaBie-
HUsS 0a3aMH  JIJaHHBIX,




[Iponomkenue npuinoxenus Nel

Kon 1 naumeHoBaHue
WHJUKATOPA JOCTHKECHUS
KOMIIETEHIIUHU

ITokazarenmu cpopmupo-
BaHHOCTH (JICCKPHUIITOPHI)

Kpurepuii orie-
HUBaHUS

YpoBHU CHOPMUPOBAHHOCTH

(ommcanue BEIPAKEHHOCTH IECKPHUIITOPOB)

«yJIOBJIIETBOPUTEIHHO»
(TIOporoBHIif)

«XOPOILIOY
(cpenumii)

«OTIINYIHO»
(BBICOKHIA)

JICHUW Pe3yNbTaToOB HC-
MIOJIb30BAHUSI PENISALIUOH-
HBIX CHCTEM YIPaBIICHUS
0a3aMu JaHHBIX, YHHBEp-
CAJIbHBIX MOJCIHUPYIOUINX
MaKEeTOB M CHCTEM AaBTO-
MaTH3UPOBAHHOTO CHHTE-
3a M BU3yaJIM3allud Ieo-
METPUYECKUX  MOJENeH
obopymoBaHusl.

MOJIb30BAHUS  PEIALUOH-
HBIX CHCTEM YIPaBJICHUS
0a3amMu JTaHHBIX, YHUBEP-
CaJIBHBIX MOJCITHUPYIOIINX
MaKeTOB M CHCTEM aBTO-
MaTH3UPOBAHHOI'O CHHTE-
3a W BU3YyaIM3allUH Teo-
METPUUYECKUX  MOJENEH
obopymoBanusi 0e3 TO-
JIPOOHOTO OMHCaHUS Xa-
PaAKTEPUCTUK HCIIOIb3Ye-
MBIX HMH(OPMALMOHHBIX
TEXHOJIOTHH.

YHHUBEPCANBHBIX MOJEIH-
PYIOIIMX MAaKeTOB W CH-
CTeM aBTOMAaTHU3UPOBaH-
HOT'O CHHTE3a U BU3yallH-
38U TEOMETPUYECKUX
Mojeneil  00opyaoBaHUS
Ha IIpUMEpPE pPasIUuYHBIX
HUCXOJHBIX NJaHHBIX.

JleMOHCTpUpPYET CIIOCOOBI
pelieHust 3aja4 aBTOMa-
THU3UPOBAHHOTO TPOCKTHU-
pOBaHHUSI  TEXHHYECKHX
00BEKTOB, CHCTEM M TEX-
HOJIOTHYECKHX  MpOIiec-
COB TIPOM3BOJICTBA HAHO-
CTPYKTYPHUPOBAHHBIX Ma-
TEpUaJIOB C MPUMCHEHHU-
€M COBPEMEHHBIX HH-
(OpPMALMOHHBIX ~ TEXHO-
JOTMH W TPHKIAIHBIX
NPOTPaMMHBIX  CPEJIICTB
(H-1).

Pe3ynbTaTh! BbI-
IIOJIHEHHUSI TEXHO-
JIOTHYECKOH Ya-
CTH KypCOBOTO
MPOCKTA.

Nmeer cioxHOCTH B pe-
IIGHWW 337a4 aBTOMAaTH-
3aIlMM TIPOSKTHBIX PaboOT
Ha OTHEIBHBIX CTAIHAX
MPOEKTHPOBAHUS TEXHU-
YeCKUX OOBEKTOB, CUCTEM
U TEXHOJIOTHYECKUX IPO-
1ECCOB MIPOU3BO/ICTBA
HaHOCTPYKTYPHUPOBAaHHBIX
MaTepHajoB C IpUMEHe-
HUEM COBPEMEHHBIX HWH-
(OpPMAaIMOHHBIX  TEXHO-
JOTMA H  TPHUKIAJAHBIX
POrPaMMHBIX CPEACTB.

JeMoHCTpHpyeT pelieHue
3a1a4 aBTOMAaTH3ALUU
MPOEKTHBIX paboT Ha OT-
JIENBHBIX CTAAMIX MPOEK-
THPOBAaHUS TEXHUYECKUX
00BEKTOB, CUCTEM U TeX-
HOJIOTHYECKHX  TIpOIleC-
COB IIPOM3BOACTBA HAHO-
CTPYKTYpUPOBAaHHBIX Ma-
TEPUAJIOB C NPUMEHEHH-
€M COBpPEMEHHBIX WH-
(OpMaITMOHHBIX ~ TEXHO-
JOTUH W  NPUKIAJHBIX
MIPOrPaMMHBIX CPEJICTB.

JleMoHCTpUpyeT pelieHue
3aj1a4 aBTOMATH3aIuU
NPOCKTHBIX paboT Ha
BCEX CTaAMAX MPOEKTHU-
pOBaHUS  TEXHHUUYECKHUX
00BEKTOB, CHCTEM M TeX-
HOJIOTMYECKHX  Mpoliec-
COB IIPOM3BOJICTBA HAHO-
CTPYKTYpUPOBAHHBIX Ma-
TEpUAIIOB C MPUMEHEHU-
€M COBPEMEHHBIX HH-
(OpMaIMOHHBIX ~ TEXHO-
JOTMA W TNPHUKIAJHBIX
IPOrpaMMHBIX CPEACTB.
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[Iponomkenue npuinoxenus Nel

Kon 1 naumeHoBaHue
WHJUKATOPA JOCTHKECHUS

ITokazarenmu cpopmupo-

Kpurepuii orie-

YpoBHU CHOPMUPOBAHHOCTH

(ommcanue BEIPAKEHHOCTH IECKPHUIITOPOB)

S — BaHHOCTH (JIECKPHUIITOPHI) HUBAaHUSA «yAOBJICTBOPUTENLHOY «XOpOIIO» «OTIIHYHOY
(TIOporoBHIif) (cpenumii) (BBICOKHIA)
OIIK-5.1 IIpumenenue | Ha3piBaeT Texunonmormu u | IIpaBunbHble oT- | [lepeuncnser  TexHoio- | [lepeuncnser  TexHONO- | YBEpEHHO OpPHUEHTUPYET-
COBpeMEeHHBIX HH(OpMa- | cTaHAapTHl WH(GOPMAIU- | BETH HA BOMPOCHl | THM W CTaHAApTHl WH- | THM W CTaHAApPTBl HH- | CSI B TEXHOJOTHUAX W
IMUOHHBIX TEXHOJIOTUH M | OHHOW Tomiepxku >km3- | Nel-5 k 3adery. | dopMarmoHHON oa- | popMarmoHHOM moA- | craHmapTax WHGOpMAIH-
IMMPUKIIAIHBIX TIIPpOrpaMM- | HCHHOT'O LUKJIAa TCXHHUYC- JACPIKKHU JKU3HCHHOTI'O | ACPIKKHU ’KU3HEHHOTI'O | OHHOM MOAACPIKKH KH3-

HBIX CPEACTB JUIsl pellie-
HUS 33724 MPOCKTHPOBa-
HUSI TEXHUYECKUX OOBEK-
TOB, CHCTEM M TEXHOJIO-
THYECKUX MPOIIECCOB
MIPOM3BO/ICTBA HaHO-
CTPYKTYPUPOBaHHBIX Ma-
TEpUANOB.

CKHX O0OBEKTOB B 00JIaCTH
HaHOMATEPHUAIIOB U HAHO-
cucteMm (3H-2).

LIUKJIAa WU3IEJIUHA C OLIMO-
KaMHU.

[UKJIAa HU3IEIUHA C IIOMO-
b0 HABOJSIIUX BOIIPO-
COB.

HEHHOTI'O IIMKJIa U3CIIUIl.

OnuceiBaeT METOAUKH H
ANTOPUTMBI  TTPOCKTHPO-
BAHUS TEXHOJIOTHYECKUX
MPOIIECCOB MPOM3BOJICTBA
HAHOCTPYKTYPHUPOBAHHBIX
marepuaios (3H-3).

IIpaBunbHbIE OT-
BETHI Ha BOIIPOCHI
No7-45 k 3auery.

HNmeeT CI0KHOCTH B OITH-
CaHUHM METOIUK H ajro-
PUTMOB TIPOCKTHPOBAHUS
TCXHOJIOTHUYCCKHUX HpO-
LIECCOB MIPOU3BOJICTBA
HAaHOCTPYKTYpPHUPOBAaHHBIX
MaTepHaIOB.

[IpaBunpHO  ommMcCHIBAaET
METOAMKH U aJTOPUTMEI
MPOEKTHPOBAHUS TEXHO-
JIOTUYECKUX  IPOLECCOB
MIPOM3BOJICTBA HaHO-
CTPYKTYPUPOBAaHHBIX Ma-
TepuaioB, HO 0e3 ToO-
JIpOOHOTO OTHICAHWISI.

I'pamotHO W mWOAPOOHO
ONHKCHIBACT METOIUKH M
AIITOPUTMBI  TIPOCKTHPO-
BaHUs TCEXHOJIOI'MYCCKUX
IPOLIECCOB NTPOU3BOACTBA
HAaHOCTPYKTYPUPOBAHHBIX
MaTepHaJIOB.

OpueHTupyeTcst B CTaH-
maprax — wH(OpMAIMOH-
HOM MOJJIEPKKH KU3HEH-
HOI'0 LMKJIA TEXHUYECKHUX
00BEKTOB B 00JIaCTH
HAHOMATEPHAJIOB U HAHO-
cuctem (Y-2).

Pe3ynbratel BbI-
TOJTHEHUS TEXHO-
JIOTUYECKOM Ya-
CTHU KypCOBOT'O
MPOEKTA.

Cnabo opueHTHUpyeTcS B
CTaHAapTax HWHQOpMAIH-
OHHOM TMOJAEPKKU KHU3-
HEHHOI'0 IUKJIA TEXHUYe-
CKHUX 00BEKTOB.

Xopolio OopHUeHTUPYETCA
B cTaHmapTtax wuH(popma-
IUOHHOM TOJIIEPKKHA
JKU3HEHHOTO IIMKJIAa TeX-
HUYECKUX 00BEKTOB.

YBEpEHHO OPUEHTUPYET-
csi B craHmaprax uH(MOp-
MAalMOHHOW — TOJAJIEPHKKU
JKU3HEHHOTO ITMKJIa TeX-
HHYECKUX O0BEKTOB.
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[Iponomkenue npuinoxenus Nel

Kon 1 naumeHoBaHue
WHJUKATOPA JOCTHKECHUS

ITokazarenmu cpopmupo-

Kpurepuii orie-

YpoBHU CHOPMUPOBAHHOCTH

(ommcanue BEIPAKEHHOCTH IECKPHUIITOPOB)

S — BAaHHOCTH (I€CKPUIITOPHI) HUBAaHUSA «yAOBJICTBOPUTENLHOY «XOpOIIO» «OTIIHYHOY
(TIOporoBHIif) (cpenumii) (BBICOKHIA)

CocraBisier anropuTmbl | PesynbraTel BeI- | MMeer cnokHocTH B pa3- | PazpabateiBaetT u mpume- | ['pamoTHO pa3spabatbiBa-

IPOEKTHPOBAHMUS TEXHO- | MOJHEHUS TEXHO- | pabOTKE M MIPUMEHEHHUM | HACT AJTOPUTMBl NPOEK- | €T W INPHUMEHSET aJro-

JIOTMYECKUX  IIPOLECCOB | JIOTMYECKOM Ya- | aJrOPpUTMOB IPOCKTHPO- | TUPOBAHUS TEXHOJIOTWUYE- | PUTMBI NIPOEKTHUPOBAHUS

MIpU MEPEeHACTPOMKe Mpo- | CTHU KypCOBOTO | BaHHSA TEXHOJIOTHYECKUX | CKUX IMPOLECCOB MPU M- | TEXHOJIOTMYECKUX  TPOo-

M3BOJICTBA Ha HOBBIA BUJ MIPOEKTA. MIPOLIECCOB TIpU IEpeHa- | peHacCTpOiiKke TMpPOW3BOJ- | IECCOB  MpPH  IEpeHa-

NPOAYKIMH, NPOU3BOAU- CTpOWKE  IPOU3BOJACTBA | CTBA HA HOBBIM BHJ NpPO- | CTPOWKE  NPOU3BOJCTBA

TEIbHOCTh, COCTaB CHIPhS Ha HOBBIM BHUJ TNPOAYK- | AYKUUH, MPOU3BOAUTENIb- | HA HOBBIM BUJ MPOAYK-

(V-3). 1Y, MPOU3BOAUTENb- | HOCTh, COCTaB CBIPbS B | IHH, MIPOU3BOIUTENb-

HOCTb, cocTaB ChIpbs. | coorBeTcTBUM ¢ ECII. | HOCTh, cocTaB CbIpbSl B

IIpeacraBnennsle Onok- | [Ipy sTOoM pa3paboTaH- | CTPOTOM COOTBETCTBHH C

CXEMBI aJrOPUTMOB Tpe- | Hble Oyok-cxembl airo- | ECITJI. [IpuBeneHHbIE

OyeT MOTOJHEHUH W MPHU- | pPUTMOB TpeOyeT He3Ha- | OJIIOK-CXEMBI aJTOPUTMOB

BEJCHUS B COOTBETCTBHE | YMTEJILHBIX JOMOJHEHUH. | COCTaBICHBI T'PAMOTHO H

ECTI/I. HEe TPEeOYIOT JOTOJTHCHHH.

[MpoBoautr obocHoBanue | Pesynbratel BBI- | UMeer  cioxHocty B | [IpoBogutr oOocHoBanue | ['pamMoTHO IIPOBOJUT

BBIOOpa MHOXKECTBA IPO- | MOJHEHUS TEXHO- | 00OOCHOBAHWM NPUHHMMA- | IPUHUMAEMBIX  IPOEKT- | 00OCHOBaHME MpPHUHUMAE-

eKTHBIX pELIeHWH JJs | JIOTMYECKOW 4a- | €MBIX IPOEKTHBIX pelle- | HbIX PpelIeHWH Ha OT- | MBIX IPOEKTHBIX pelle-

TEXHOJIOTHYECKUX  TPO- | CTH KYpCOBOTO | HMM Ha OTAENBHBIX CTa- | JENbHBIX CTaJuAX >KU3- | HUA Ha BCEX CTaausIxX

LIECCOB NPOU3BOJCTBA MIPOEKTA. JUSIX KM3HEHHOT'O IMKJA | HEHHOTO LHMKJIA Mpolecca | U3HEHHOIo IMKJa Ipo-

HaHOCTPYKTYPHPOBAHHBIX mpolecca cosmanusd | co3nanuss CAIIP wu wux | mecca co3manus CAIIP u

marepuajos (H-2). CAIIP m ¥UX KOMIIOHEH- | KOMIIOHEHTOB. WX KOMIIOHEHTOB C TIO-

TOB. JpOOHBIMU MOSICHEHHSIMU.

OIIK-8.2 [lonumanue | HazpiBaer ocobennoctu | llpaBunbHble oT- | [lepeuncisier coBpemen- | OnucbiBaeT ocobenHoctH | [loqpoOHO HaspiBaeT
OPUHIMIIOB  pabOThl M | COBPEMEHHBIX CAIIP | Betsl Ha Bompocs! | Hele CAIIP, HO wuMeeT | cucTeM ympaBlieHHs NPO- | OMHCBIBAET OCOOCHHOCTH
ucronb3oBanne  cospe- | (3H-4). No60-74 k 3a4ery. | CJIOKHOCTH B OIMCAHWW | EKTHPOBAHWEM M MPOEKT- | CHCTEM YIIPaBJICHUS IPO-

MeHHbIXx CAIIP nmns pe-
LIEHUS 33724 MPOEKTUPO-
BaHMS TEXHUYECKUX 00B-
€KTOB, CHCTEM U TEXHO-

UX OCOOEHHOCTEN.

HBIMH JaHHBIMH C HEC3Ha-
YUTCJIbHBIMU YTOYHCHU-
SIMH.

CKTUPOBAHUCM U IMPOCKT-
HBIMHW JAaHHBIMH C HC3HaA-
YUTCIbHBIMU YTOYHCHH-
SIMH.

29




[Iponomkenue npuinoxenus Nel

Kon 1 naumeHoBaHue
WHJUKATOPA JOCTHKECHUS
KOMIIETEHIIUHU

JIOTUYECKUX  MPOIIECCOB
MIPOM3BO/ICTBA HaHO-
CTPYKTYPUPOBAaHHBIX Ma-
TEpUAJIOB.

ITokazarenmu cpopmupo-

Kpurepuii orie-

YpoBHU CHOPMUPOBAHHOCTH

(ommcanue BEIPAKEHHOCTH IECKPHUIITOPOB)

BaHHOCTH (JIECKPHUIITOPHI) HUBAaHUSA «YAOBIETBOPUTEITHHO» «XOpPOIIIO» «OTIIMYHO»
(TIOporoBHIif) (cpenumii) (BBICOKHIA)
OnucsiBaeT apxXUTeKTypy, | IIpaBunpHbie oT- | MeeT cnoxxHocTH B onu- | IlpaBunsHO  ommckiBaeT | ['pamoTHO OIHCHIBAET
XapaKTePUCTUKH W (YHK- | BETHI HA BOIPOCH! | CAHUM apXUTEKTYPHl W | apXUTEKTYpy W TEpEUHC- | apXUTEKTypy, Mepeduc-
[UOHAJbHBIE 0CO0eHHO- | No46-59 K 3adeTy. | MepeUncIeHn: XapakTe- | JIIeT XapaKkTEepPUCTHUKHA U | JSeT XapaKTepUCTUKH U
CTH CHUCTEM aBTOMATH3H- pUCTUK W (YHKUMOHANb- | (YHKIMOHAJBHBIE  OCO- | (DYHKIMOHAIBHBIE  OCO-
POBAaHHOTO  IIPOEKTHPO- HBIX ocobennocteii | oernoct CAIIP Ge3 mo- | 6ennoctu CAIIP ¢ mo-
Banus (3H-5). CAIIP. JIPOOHOTO OTIMCAHUSI. JPOOHBIMU TTOSICHEHUSIMH.
[Tonumaet npuHUMnsl | Pesynbpratel Bel- | IMeeT cioxHOCTH B 10- | [loHnMaet OCHOBHbIE | ['paMOTHO OMNHCHIBAET U
paboTBl  COBPEMEHHBIX | MONHEHHUS TEXHO- | HUMaHUHU MPUHIUIIOB | IPUHIUIBI PabOThl CO- | MPEACTABISIET MPHHIHIIGI
CAIIP pmns pemieHus 3a- | JIOTHYECKOM Ya- | paboTHI coBpeMeHHBIX | BpeMeHHBIX CAIIP mns | paGoTsr COBPEMEHHBIX

a4 MPOCKTUPOBAHHS U
pa3pabOTKN TEXHUYCCKUX
00BEKTOB, HAHOCHUCTEM H
TEXHOJIOTHYECKUX  TIPO-
1IECCOB MIPOM3BO/ICTBA
HAHOCTPYKTYPHPOBAHHBIX
marepuaios (Y-4).

CTH KypCOBOT'O
MPOEKTA.

CAIIP nns pewieHus 3a-
Jad TPOCKTUPOBaHUS U
pa3pabOTKU TEXHUYCCKUX
00BEKTOB, HAHOCUCTEM H
TEXHOJOI'MYECKUX Ipo-
1IECCOB MIPOM3BO/ICTBA
HaHOCTPYKTYPHUPOBAaHHBIX
MaTepHaJIOB.

peneHust 3a1a4 MPOeKTH-
poBaHUsI W pa3pabOTKU
TEXHUYECKUX OOBEKTOB,
HAHOCUCTEM H TEXHOJO-
THYECKHX MPOIIECCOB
MPOU3BO/ICTBA HaHo-
CTPYKTYPUPOBAaHHBIX Ma-
TEpHUaJIOB.

CAIIP nns peweHus 3a-
Jad TIPOCKTUPOBAHUS U
pa3pabOTKH TEXHHYECKUX
00BEKTOB, HAHOCHCTEM U
TEXHOJIOIMYECKHUX Ipo-
IIECCOB MIPOU3BO/ICTBA
HAHOCTPYKTYpPUPOBAHHBIX
MaTepraoB.
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[Iponomkenue npuinoxenus Nel

Kon 1 naumeHoBaHue
WHJUKATOPA JOCTHKECHUS
KOMIIETEHIIUHU

ITokazarenmu cpopmupo-

Kpurepuii orie-

YpoBHU CHOPMUPOBAHHOCTH

(ommcanue BEIPAKEHHOCTH IECKPHUIITOPOB)

BAaHHOCTH (I€CKPUIITOPHI) HUBaHUSA «yJIOBJIIETBOPUTEIHHO» «XOPpOIIO» «OTIIMYHO»
(TIOporoBHIif) (cpenumii) (BBICOKHIA)
Hcnone3yer coBpemeH- | PesynbraTel BeI- | Meer ciokHoctu B mc- | Mcnonb3yer  coBpemeH- | 'pamoTHO M 00ocHOBaH-

ueie CAIIP (CAD-, CAE-
CHCTEM) I PEIICHUS
3aja4 aBTOMAaTHU3UPOBAH-
HOTO TPOCKTHUPOBAHUS U
MOBEPOYHOTO pacyera
TEXHUYECKUX OOBEKTOB,
HAHOCHUCTEM M TEXHOJIO-
THYCCKUX MPOIIECCOB
MIPOU3BO/ICTBA HaHO-
CTPYKTYPHUPOBAHHBIX Ma-
tepuaios (H-3).

MOJIHEHHUS TEXHO-
JIOTHYSCKOM Ja-
CTH KyPCOBOT'O
MIPOCKTA.

MOJIb30BAaHUM COBPEMEH-
HeIx CAIIP (CAD-, CAE-
CHUCTEM) ISl pelleHus
3ajja4y aBTOMAaTH3HUPOBAaH-
HOTO  IPOEKTHPOBAHUS
TEXHUYECKUX OOBEKTOB,
HAaHOCHCTEM H TEXHOJO-
THYECKUX IPOLIECCOB
MIPOM3BOJCTBA HaHO-
CTPYKTYPUPOBAHHBIX Ma-
TepuanoB. B KypcoBoMm
NIPOEKTE HE MpeAcTaBIIe-
HBI Pe3yJbTaThl TIOBEPOY-
HOT'O pacueTa.

veie CAIIP (CAD-, CAE-
CHCTEM) IJIs peIeHUs
3aJla4 aBTOMATHU3MPOBAH-
HOTO  TPOEKTUPOBaHUS
TEXHUYECKNX OOBEKTOB,
HAaHOCHUCTEM U TEXHOJIO-
THYECKUX MPOIIECCOB
MIPOM3BOICTBA HaHO-
CTPYKTYpHUPOBAaHHBIX Ma-
Tepuanos. Mmeer cnox-
HOCTH B TIPOBEICHHUU pe-
3yJIBTaTOB TOBEPOYHOTO
pacuera 3aJayu MPOCKTH-
poBaHusS i1 OOBEKTOB
HAaHOTEXHOJOTHYECKUX
MPOIIECCOB U HAHOCH-
CTEM.

HO HCIOJB3yeT COBpe-
mennple CAIIP (CAD-,
CAE-cucreMm) s pere-
HHUA 3aJa4d aBTOMaTU3HU-
POBaHHOTO  MPOCKTHPO-
BaHUA n HOBepO‘-IHOI‘O
paCHeTa TCEXHHUYCCKUX
00BEKTOB, HAHOCUCTEM M
TEXHOJIOTHYECKUX  MPO-
1IECCOB MIPOU3BOICTBA
HAHOCTPYKTYPUPOBAHHBIX
MaTepHasoB. Paznenst
KypCOBOTO IpOeKTa
MPEJCTABICHbl  TOJHO-
CTBIO.
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[Iponomkenue npuinoxenus Nel

3 Tumnosble KOHTPOJBbHBIC 3aJaHuf Jd IIPOBEIACHUS HpOME)l(yTOqHOﬁ

arTrecraluu

1) Dranbl )KU3HEHHOTO MUK U3/ICITUl HAHOUH)KECHEPHUH.

2) XapakTeprCcTUKa MPOMBINUICHHBIX aBTOMAaTH3MPOBAHHBIX CUCTEM Ha BCEX ITa-
nax >KH3HEHHOTO IMKJIA U3eINH HAHOMH)KCHEPHH.

3) CALS-texnonorun. IToHATHE O TEXHOJOTHAX HH(DOPMAIMOHHON IMOMICPKKU
KU3HeHHOTO 1ukia u3aenuit (CALS-TexHOIOTusX) HAHOUHKEHEPUH.

4) Cuctemsl MexxayHapoaabix CALS-crangapTos.

5) CranmapTel MHGDOPMAITMOHHOW TOJJICP)KKH KH3HCHHOTO ITUKIA TEXHUYCCKUX
00BEKTOB.

6) [IpyHIMIIBI aBTOMATH3UPOBAHHOTO IMPOCKTUPOBAHUS TEXHOJOTHUYECKUX IPO-
IIECCOB TIPOM3BOICTBA HAHOCTPYKTYPHUPOBAHHBIX MAaTEPUAIIOB.

7) TlocTaHOBKa 3a/1a4l aBTOMATH3HUPOBAHHOTO TIPOCKTHPOBAHHSI.

8) CoBpeMeHHBIC HAIPABJICHUS Pa3BUTHUS aIMTHBHBIX TEXHOJOTHA B aBTOMATH-
3MPOBAHHOM TPOCKTHPOBAHHH.

9) Marematuueckoe ooecrieuenne CAIIP: MaTemaTHueckue MOJICIN, KPUTEPHH U
METO/]IbI ONITUMHU3AIIHIH.

10) OGoO1eHHas MOIEb 00BEKTa MPOSKTUPOBAHUS B 00JIACTH HaHOMATEPHAJIOB
Y HAHOTEXHOJIOTHUM.

11) Cpena npoektupoBaHus. HeoOXoauMbie XapaKTEepPUCTHKH TIPU aBTOMATH3UPO-
BaHHOM MIPOEKTUPOBAHUH.

12) IIpocTpaHCTBO BapbUPYEMBIX TAPAMETPOB 00HEKTA MPOCKTUPOBAHHSI.

13) IIpocTpaHCTBO HE3aBHCHUMBIX BXOJIHBIX HapaMETPOB OOBEKTa MPOCKTUPOBA-
HUSL.

14) KpurtepuaibHbIe TOKa3aTeIn 00bEKTa POCKTUPOBAHHSI.

15) OO6miast 6J1I0K-cXeMa CHHTE3a ONTHMAIBHBIX TAPAMETPOB MTPOSKTHPOBAHUSI.

16) ITocranoBKa 3aja4yd MOMCKA JOMYCTHMBIX PEIICHUH MPHU aBTOMAaTH3HPOBaH-
HOM TIPOEKTUPOBAHUH.

17) Towuck npeebHBIX PEIICHUH TPH aBTOMATH3UPOBAHHOM MPOCKTUPOBAHUH.

18) ITpumep moucka yCIIOBHOTO SKCTpeMyMa 33/1a4H apaMeTPHUECKOro CHHTE3a.

19) IMpumep MOCTAaHOBKY 3a/1a4M TIOMCKA MPEISIbHBIX PEIICHHUN.

20) TIpumep moCTaHOBKH 3324y MOMCKA JOMYCTHUMBIX PEIICHHI.

21) ®opmupoanue kputepres dpdpexruBaoct B CATIP.

22) Tpeboanus k kpurepusim 3¢pdexruHocTr B CAIIP. YactHbie kpuTepun. Me-
TOJIBI OIICHKH YaCTHBIX KPUTEPUEB dPPEKTUBHOCTH.

23) TpeboBanus k kputepusim d3pdpextuBHocTH B CATIP. AnauTUBHBIC KPUTEPHUH.

24) Tpe6oBanus k kputepusim dpdpexruBHocTH B CAIIP. MUHUMAaKCHBIE, MaKCH-
MUHHBIE KPUTEPHH.

25) Knaccudukanus matematndeckux mojeneii B CAIIP.

26) XapakTepuCTHKa CTPYKTYPHBIX ¥ (DYHKIIMOHAIBHBIX MOJICIICH.

27) UMuTaIMOHHBIE MOJIETIH.

28) Pa3paboTka Moelicii HAHOCHCTEM.

29) TpeboBanus k MmareMatuueckuM moeisim B CATIP.

30) MeToapl MareMaTHYeCKOrO aHalii3a M MOICIHPOBAHUS HAHOTEXHOJIOTHYE-
CKHX IPOIIECCOB U HAHOCUCTEM C uctoiab3oBaHueM CAE.
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[Iponomkenue npuinoxenus Nel

31) MeTtopl MOJICIIUPOBAHUS B HAHOMATEPHAIOBEICHU Y.

32) 3agaun CTPYKTYPHOTO CHHTE3a CIIOMKHBIX CUCTEM.

33) Croco0bl mpecTaBIeHIsI MHOXKECTBA MPOSKTHBIX PEIICHH.

34) ITouck ONTUMATIBHBIX MPOCKTHBIX PEIICHHIA.

35) JlunrBuctuueckoe u mporpammHoe obecnieuenne CAIIP: xapakrepuctuka
A3BIKOB IMPOEKTUPOBaHUA U nporpammupoBanusi B CAIIP.

36) Ctpykrypa nporpammuoro ooecreueHust CAIIP.

37) Jlnarpamma MoToKa JaHHBIX.

38) SI3pik UML. MeToauka MpOSKTUPOBAHUS TEXHUYECKHX OOBEKTOB B 00J1aCTH
HaHO-TEXHOJIOTUM U HaHOMaTepuajoB Ha ocHoBe UML.

39) Bunsl npoeKTHON M MPOTrpaMMHOM JOKYMEHTAIlUH, CTaHAAPTOB aBTOMAaTH3H-
POBAaHHOTO MTPOEKTUPOBAHUSI.

40) Pa3paboTka TEXHUYECKOTO 3a/1aHusl 00BEKTa MPOCKTUPOBAHUS (HA MPUMEPE B
00J1aCTH HAHOTEXHOJIOTUI 1 HAHOMATEPUAJIOB).

41) CrangapTsl HHPOPMAITMOHHON HOIJEPKKH )KU3HEHHOTO IHKIIA TEXHHYECKHX
00BEKTOB.

42) Kpatkoe omnmcaHue METOJOJOTHH MPOCKTUPOBAHUS OOBEKTOB HAaHOWH)KEHE-
pun. Kareropuu npoayKuuu HaHOMHAYCTPUH.

43) YpoBHU ONMCAaHUS U TApaMETPHI MPOSKTUPYEMBIX 00EKTOB HAHOMHKEHEPHH.

44) TIpuHIUT OpraHU3allid MHOTOKOMIIOHEHTHBIX 3D HaHOCHCTEM.

45) OCHOBHBIC CTaIUU MTPOCKTUPOBAHUS TEXHUYCCKUX 0OBEKTOB B 00J1aCTH HAHO-
TEXHOJIOTUI 1 HAHOMAaTEpPHAJIOB.

46) Kareropun mnpoayKIWU HAaHOWHAYCTPHH (IIEPBHYHAS HAHOTEXHOJIOTUYECKAsS
NPOAYKIMS; HAHOCOAepKaIlas MPOAYKIUS; MPOAYKIHMS, IPU MPOU3BOJICTBE KOTOPOM HcC-
MOJIb3YIOTCS HAHOTEXHOJIOTUHU U(MIM) HAHOKOMIIOHEHTHI U JIp. ).

47) Craaguu co3ganust CAIIP.

48) Tpunnumnsr paspadorku CAIIP.

49) XapakTeprcTUKa KOHIENTYaIbHOTO MPOCKTUPOBAHUS.

50) Mozenu nmpoeKTUPOBaHUs: PYHKIMOHAbHBIC HH()OPMAIIMOHHBIE, TIOBEICHYC-
CKHE CTPYKTYpPHBIE.

51) Knaccuduxanus CATIIP.

52) OmpeneneHre OCHOBHBIX THUTOB mojacuctem mnpoektupoBanus CAD, CAM,
CAE, CALS, PDM, CASE, ERP, CAIIP, ACTIIIL

53) Komruiekc cpeicTB aBToMaTu3npoBaHHoro npoektuposanus (KCAITT).

54) Buner obecnieuenust CAITP. Xapakrtepuctuka. Cocta. [Ipoextupyromnme u
obcnyxuBaromue nojacucremsl CAIIP.

55) Xapakrepuctuka CAIIP no meneBoMy Ha3HauSHHIO, IO MacIITabaM, 1Mo MpH-
JIO’KEHUSIM.

56) IIpouenypsl CTPYKTYpHOTO CHHTE3a, aJlbTEPHATUBHI 3aKa34nKa U pa3paboTdm-
Ka.

57) YpoBHU onHcaHus U TTApaMETPbI MPOSKTUPYEMBIX 00BEKTOB HAHOMH)KECHEPHH.

58) [puHUMD opraHK3aluy MHOTOKOMIIOHEHTHBIX 3D HaHOCHCTEM.

59) CoBpemennbie cpenasl npoektupoBanus (Kommac, Intergraph, NanoCAD,
SolidWorks u npyrue).
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[Iponomkenue npuinoxenus Nel

60) TexHOJIOTMH aBTOMATH3MPOBAHHOIO MPOCKTHPOBAHUS: MOCTPOCHHE HH(POP-
marmonHoit 3D monenu oObekTa, mpoektupoBanue 3D Moneneit ¢ uCnoib30BaHUEM BHUP-
TyaJIbHOW U TONIOJIHEHHOW PEabHOCTH.

61) Kiaccudukaius nmapaMeTpoB IPOEKTHPYEMBIX 00BEKTOB.

62) CsoiictBa CAIIP, Kak CJI0KHOU CHCTEMBI.

63) Daementsr CAIIP.

64) O60011IeHHOE ONMKMCaHKe HAHOOOBEKTOB U HAHOCHUCTEM.

65) IToacucremsr CATIP.

66) OOt adropuT™ MPOCKTUPOBAHKS M BU3YATU3AIMH TEXHHUYECKUX OOBEKTOB
B 00J1aCTH HAHOTEXHOJIOTUH 1 HAHOMATEPHAJIOB.

67) PecypcHo-niporieaypHast MOJIEb.

68) Metacucremsl, Bxosmiue B CAIIP.

69) Agantusasie CAIIP.

70) UnTerpupoBanubic CAIIP.

71) Unrennekryansubie CAIIP.

72) Nadopmanmonnoe odecrnieucane CAIIP. ba3bl qaHHBIX CBIPhs, HAHOMAaTEpUa-
JIOB, HAHOCTPYKTYPHUPOBAHHOU MTPOTYKITUH, O0OPYIOBaHUS.

73) PDM — ynpaBiieHre MPOSKTHBIMU JaHHBIMH.

74) Texuunueckoe obecnieuenne CAIIP. XapakTeprcTUKa BRIYUCIUTEIBHBIX CeTEH
B CAIIP, cpencTB TenekoMMyHHMKaluu, nepudepuitasix ycrpoiicts (3D-ckanepos, 3D-
MIPUHTEPOB).

K 3agery ngomyckaioTcsi CTyIEHTHI, BBHIIOJHHUBIINE Bce J1abopaTOpHBbIE pabOTH,
IpelyCMOTpEHHbIE HacTosel padouell nmporpammoil nucuuiuinebl. [Ipu cnade 3avera,
CTYJEHT II0Jy4aeT [1Ba BOIPOCa U3 IIEPEUHs, IPUBEICHHOIO BBIIIIE.

BpeMsi oAroToBKM CTyZi€HTa K YCTHOMY OTBETY Ha BOIIPOCHI — 710 30 MHUH.

4 MeToanyeckue MaTepHaJibl VISl ONpefAeIeHUs NMPOLelyp OleHMBAaHUS 3HA-
HHMI, YMEHHUI U HABBIKOB, XapaKTePU3YIOILIHX 3TaNbl (POPMHUPOBAHUS KOMIIETEHLUI

[IpomexxyTouyHas arTecTanus 1Mo JUCUUIUIMHE TPOBOJUTCS B COOTBETCTBUHU C Tpe-
ooBanuamu CTII: Tlopsaok opraHuzanuu M mpoBeleHus 3a4€ToB M 3k3ameHoB : CTO
CII6I'TU(TY) 016-2015 / CITIOBI' TU(TY). — teker. — B3amen CTII CII6GI'TU 016-99 ;
Been. ¢ 01.06.2015. — CII6. : [6. n.], 2015. — 42 c.

[To pucuunaMHEe MPOMEXYTOUHAS aTTeCTalus MPOBOAUTCS B (hopme 3ayera U 3a-
IIMTHI KYpCOBOT'O IPOEKTA.

[Ikana olleHNBaHUS Ha 3a4eTe («3aYTEHO», «HE 3aUTEHO»).

[Ilkana olieHUBaHUS PE3yIbTATOB BBHIMOJHEHUS KYpPCOBOI'O MpPOEKTa OaiibHas
(«OTIIMYHO», «XOPOILOY, «YIAOBIETBOPUTEIBHOY, «HEYJOBIETBOPUTEIILHO).
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Hpuinoxenue Ne 2
K pabouell mporpaMme JUCHUITIMHbBI

Muno6prayku Poccun

(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTHYECKHI HHCTUTYT
(TEXHMYECKHI YHUBEPCUTET)»

3AJIAHUE HA KYPCOBOMU ITPOEKT
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Tema: Pa3zpaboTka KOMIUIEKca CpeACTB aBTOMaTU3upoBaHHOTO npoektupoBanus (KCAIT)
(moacuctemsl KCAII) nnst 3amanHOro 00BekTa (00OpPYHOBaHHS HAHOTEXHOJOTHYECKUX
MPOLIECCOB, HAHOCHCTEM, Pa3IMYHBIX HAHOCTPYKTYP — COBOKYITHOCTH HAHOPa3MEpPHBIX
00BEKTOB U T.II.).

Leabp KypcoBOro mpoekra: penieHue 3aJauyd aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS
3aIaHHOTO 00BEKTa (HampuMep, 000PyAOBaHUs, UCTIOIB3YEMOTr0 TIPU CUHTE3€ HaHOMATe-
pHAJIOB Pa3IMYHOTO (PYHKIIMOHAJIBLHOTO Ha3Ha4YeHUs (HAHOCTPYKTYPUPOBAHHBIX MOJIH-
MEPHBIX, KEPAMUYECKUX, COPOIIMOHHBIX MATEPUAIOB U Jp.)). AHAIHU3 MPOEKTHBIX pellie-
HUU 3aJJaHHOW MTPeIMETHOM 00IaCTH.

Hcxoanble JaHHBbIE N0 MPOEKTY (MCTOYHHUKH)

1 JluTtepaTypa 1o onmucaHHUIo 00bEKTa MPOSKTUPOBAHUSI.

2 JlurepaTypa 110 CUHTE3Y KOMILUIEKCA CPEICTB aBTOMAaTU3UPOBAHHOTO IIPOCKTUPOBAHUS.
— Hanoumxenepus : yueOHnoe noco6ue : B 17 kaurax / A. 1. Bnacos, JI. A. 3unuenko, B. B. Makapuyk,
U. A. PoguonoB. — Mocksa : MI'TY um. H.O. baymana, 2011 — Kuura 13 : ABTOMaTu3upoOBaHHOE MPO-
extuposanue HaHocucteM — 2011, — 184 c¢. — ISBN 978-5-7038-3504-3.

— Hazapos, A. B. Hanounxenenus : ygeOHoe nocobue : B 17 xaurax / A. B. Hazapos. — Mocksa :
MI'TY um. H.D. baymana, 2011 — Kaura 4 : MHOrOKOMIOHEHTHOE 3D-TIpOSKTHPOBaHNE HAHOCHCTEM —
2011. — 392 c. — ISBN 978-5-7038-3495-4.

— 3aBoauHckuii, B. I'. KoMmnbroTepHoe MoaenMpoBaHie HAHOYACTHLl M1 HAHOCUCTEM : yueOHoe mocobue /
B.TI'. 3aBoaunckuii. — Mocksa : DUSMATIJINUT, 2013. — 176 c. — ISBN 978-5-9221-1397-7.

— Hoparumos, 1. M. OCHOBBI KOMITBIOTEPHOTO MOJICIIMPOBAHHS HAHOCHCTEM : yueOHOe mocodue / Y. M.
Ho6parumos, A. H. Kosiios, F0. ®. Hazapos. — Cankr-IletepOypr : Jlanb, 2010. — 384 c. — ISBN 978-5-
8114-1032-3.

— IOpuyk, C. 0. KoMnesroTepHOE MOAETNPOBAaHNE HAHOTEXHOJIOT M, HAHOMAaTEPHUaIOB U HAHOCTPYKTYP:
MOJIEIIMPOBaHNE HAHOCUCTEM METOJIaMH MOJIEKYJISIpHON AnHAMUKH : ydeOHoe nocodue / C. 0. FOpuyk. —
Mocksa : MUCHUC, 2013. —47 c. — ISBN 978-5-87623-663-0.

3 Jlutepatypa o HHCTpyMEHTaIbHbBIM cpeacTBaM cuHTe3a KCAIL



[Iponoikenue npunoxeHust Ne2

4 DneKTpoHHBIE pecypchl (B ToM uncie NHTepHeT-CcaifThl) 10 MpeIMeTHOM 001acTu.
Ilepeyensb Bonpocos, noaJie:kamux paspadorke

1 Ananumuueckuii 0630p

1.1 AHanu3 XapakTepUCTHUK OOBEKTa MPOEKTUPOBAHUS B OOJACTH HAHOTEXHOJOTHUH H
HAHOMATEpHUaJOB.

1.2 O630p 1 060CHOBaHKE BHIOOpA MHCTPYMEHTATBHBIX CPEICTB pazpadboTku noacucteM KCAIL
2 OcHnognas yacms. Texnonoeus paspabomku npocpammHo20 KOMRIEKCa

2.1 ®opmManuzoBaHHOE ONMUCaHUE O0bEeKTa mpoekTupoBaHus. [locTaHoBKa 3agauu Mpo-
EKTUPOBAHUS.

2.2 ®opMHUpOBaHUE TEXHUIECKOTO 33JaHUS HA MPOCKTHPOBAHHE.

2.3 Pa3zpaboTka nHPOPMAIIMOHHOTO o0ecTiedeHus: 0a3bl JaHHBIX 3D reoMeTpruIecKux Moje-
Jiei 3aJTaHHOTO OOBEKTA B 001aCTH HAHOTEXHOJIOTUI M HAHOMATEPUAJIOB, HX CHIeM(UKAIH.
2.4 Pa3paboTka anroput™Ma BeIOOpa 0OBEKTa MO 3aIaHUI0 Ha MMPOEKTUPOBAHUE.

2.5 Pa3paboTka anropuTMa TOMCKa PEKUMHBIX/TEOMETPHUECKUAX MapaMeTpoB OOBEKTa,
oOecreynBarouX 3aJaHHble TToKa3aTenu ero 3pPeKTUBHOCTH (B COOTBETCTBUH C TPeOO-
Banusmu ['OCT 19.701-90).

2.6 Pa3paboTka MareMaTH4ecKoro oOecreueHus I pacyeTa KOJMYECTBEHHBIX M Kade-
CTBEHHBIX MTOKa3aTeJel TEXHOIOTUUECKOTO MPollecca CHHTE3a HAHOMATEPUATIOB.

2.7 Pa3paboTka MHTEIJIEKTYaJIbHBIX WHTEP(EHCOB NI pelIeHUs 3aJa4d MPOCKTHPOBa-
HUSA 3aaHHOTO 00BeKTa, pa3padotka UML-auarpamm.

2.8 O¢dopmiieHre NpoeKTHON JOKYMEHTAIUU.

2.9 IIpoBeneHue MOBEPOYHOTO TECTUPOBAHMS (HA 3aJIaHHOM TPUMEPE).

2.10 Odopmienne qokymeHTanK (MOSICHUTEIILHOM 3aMTMCKH, TPE3EHTAIUHN) 110 TIPOEKTY.
Ilepeyennb rpapuyeckoro marepuajia

1 dopmanM30BaHHOE OIMMCaHNe 00BEKTa MPoeKTHpoBaHKsL. I locTaHOBKa 3a1auK MPOSKTUPOBAHUS.
2 OyHKIMOHAJBHAS CTPYKTYypa KOMILJIEKCA CPEACTB aBTOMAaTU3UPOBAHHOTO MPOEKTUPO-
BaHUS (MM OTACTBHBIX MTOJICUCTEM).

3 Crpykrypa 6a3sl JaHHBIX 3D reoMeTpudyecKux Mojelel 3aJaHHOTO 00BEKTa B 00JIaCTH
HAHOTEXHOJIOTUH ¥ HAHOMATEepHUAIOB, Ux crenudukanuid. Madonaoruueckas Moenb Onu-
caHus JaHHBIX. JlaTamoruyeckass MOAEIb OMMCAHUS JTAHHBIX C YKa3aHHEM HCIIOJIb3YeMbIX
THUIIOB, pa3MepoB, (OPMATOB JAHHBIX, OTHOIICHHH, TIEPBUYHBIX/ BTOPUYHBIX KITFOUYCH.

4 Bnok-cxema alropuTMa pereHus 3a1a4i MPOSKTUPOBAHHUS.

5 UML-auarpaMMbl BapMaHTOB MCIOJIB30BAHMS JJISI TOJIB30BATENS M aAMHHUCTPATOpa
(pa3paboTymka) CHCTEMBI.

6 CrpykTypa M XapakTepUCTHKa pa3pabOTaHHOIO MPOrPAMMHOI0 0OecTIeueHusI.

7 TecToBbIE IPUMEDPBI.

TpeGoBanus K anmapaTHOMY M IPOIPAMMHOMY o0ecIe4eHUI0

Annapamnoe obecneuenue: XapaKTepUCTUKA aNNapaTHOro oOecrieyeHusl (TeXHOJIOrnye-
ckoe o0opynoBaHHE, TEXHHUECKHE CpeacTBa aBToMaTm3anuu, OBM, mnepudepuiinbie
yCTporcTBa). [Ipoepammnoe obecneuenue: XapakKTepuCTUKa MPOrPaMMHOTO 00ecTIeYeHUs
(cMCTEMHOTO, MPUKIIATHOTO).

JlaTa BbIAauM 3a0aHUs JlaTa nmpeacTaBiIeHUs IPOEKTA K 3aLIUTE

3aB. kadeapoit CAIIPuY T. b. YuctsakoBa
JIekTop, TOMKHOCTH H. O. Gamnnus
PykoBoauTenb KypcoBOTo MpoekTa, JOJKHOCTh H. O. ®amunus
3ajaHue NpUHSUT K BBITIOJIHEHHUIO H. O. Gammnus
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