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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.03 ITpukiapHas MexaHuKa
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kacdenpa E1 CTPEJIKOBO-ITYIIIEUHOE, APTU/IJIEPUMCKOE 1
PAKETHOE OPYXXUE
AdanacreB Anekcanzp CepreeBuy, [I.T.H., OLIEHT, Ipodeccop

Kadeapa E1 CTPEJIKOBO-TTYIIIEUHOE, APTU/IJIEPUMCKOE 1
PAKETHOE OPY)XNE
Menexvn Anekcaszip AjleKCeeBUY, aCCUCTEHT

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka .

paboueii mporpammel E1 CTPEJIKOBO-ITYINEUYHOE, APTUWIIEPUUCKOE 1 PAKETHOE
OPYJXUE

3aBegytoiumii Kadeapoii AdanaceeB A.C., A.T.H., [0L.

[Tporpamma paccMoTpeHa
Ha 3ace/laHUM BbIMyCKatoIlel Kadepbl

E5 3KOJIOTHUA A TITPON3BOJCTBEHHASA BE3OITIACHOCTD

3apenyromuii kadeapoii [amypun A.E., A.T.H., ipod.



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI CUCTEMHOI'O AHAJIN3A

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

YK-1 — criocoOGHOCTh OCYIIeCTBAATE TOUCK, KPUTUUYECKWH aHaau3 W CUHTe3 WHGOpPMaLWd, MPUMEeHSTb
CUCTeMHbIN TIOAXO0[, /A/1s pellieHusl T0CTaB/IeHHbIX 3aJa4

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
YK-1

3HAHUS:

OCHOB CUCTE@MHOTO IM0/IX0/la K MPOEKTUPOBAHUIO CJIOKHBIX TEXHUUECKUX CUCTEM;

YMeHUs:
CHUCTEMATU3NpOBaTh HHGOpMaLMI0 00 O00BeKTe WCC/Ie0BaHUS; ITIPOU3BOJUTL  JAE€KOMITO3ULIUU

Pa3/IMYHOIo BrHAa C/I0XKHBIX TEXHUUYECKHUX CUCTEM,; OINNTUMU3IUPOBATh 3a[dUM Pa3HOI'O0 YPOBHA C/IOKHOCTH,

HABbIKU:
B yrpaeJieHnu UH(OpMaLiell B pellleH!H 3aJad, HalpaB/ieHHbIX Ha J0CTYDKeHHe MOCTaB/IeHHbIX Liefie,

KaCaromuxcd CUCTEMHOI'O ITIPOEKTUPOBaHUSA C/IOKHBIX TEXHUUECKUX CUCTEM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunmmaa OCHOBBI CUCTEMHOI'O AHAJIU3A siBisieTCs AUCHUTIIMHON 00s13aTe/TbHOM
yacTu 6;10Ka 1 mporpamMMeI TIOATOTOBKM 10 HarpasieHuto 15.03.03 TIpukaaoHas MexaHukda.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA, THOOPMAIIMOHHBIE TEXHOJ/IOI'MU N ITPOI'PAMMMWPOBAHUE.

CopepkaHve JUCIUIUVIMHBI SIB/IIeTCS OCHOBOW myia ocBoenus guciurivd: JUATHOCTUKA U
IMPOT'HO3UPOBAHUE TEXHHWUYECKOI'O COCTOAHUSA TPUBOCUCTEM, YIIPAB/IEHUE
IMPOEKTAMMW, IN®POBLIE TEXHOJ/IOI'MU B AKYCTNUYECKUX PACUETAX.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-1 — criocobeH NMpUMeHSITh eCTeCTBEHHOHAYYHbIe U 00IeMH)KeHepHbIe 3HaHHS, MeTO/[bI
MaTeMaTH4yeCcKOro aHalr3a ¥ MOZle/IMpOBaHus B Npo(eCcCHOHaNbHOM J1esiTe/IbHOCTH

¢ OIIK-14 — CriocobeH pa3pabarbiBaTh airOpUTMbI M KOMITBEOTEPHBIE TIPOTPAMMBI, TIPUTOHBIE 17151
MIPaKTUUeCKOro NIpUMeHeHHs!

e OIIK-2 — CniocobGeH MpUMeHsITb OCHOBHbIE METO/[bI, CTIOCOOBI ¥ CpeJICTBA MOTyYeH s, XpaHeHMs],
nepepaboTKu UH(OpMaIUH

¢ OIIK-4 — CniocobeH MOHUMaTh TIPUHLIUITBI PA00THI COBPeMEHHBIX MH()OPMaIMOHHBIX TeXHOJIOTHI U
WCII0/Tb30BaTh MX /IS PelleHus 3a7ad podecCHoHaMBHOM AesaTelbHOCTH

¢ OIIK-6 — Crnioco6eH pemiaTh CTaHAapTHEBIE 3a[aur TpodeCcCOHATBHOU AeATeTbHOCTA Ha OCHOBE
MHGOPMALIMOHHOM 1 6Ub/TMorpahuuecKor Ky/IbTypbl C IPUMEHEHUEM HHGOPMAaLIIOHHO-
KOMMYHMKALJMOHHBIX TeXHOI0T Uil

¢ [TK-93 — criocobeH reHepuUpOBaTh HOBBIE HJIEH /IS PEllleHus 3a/1au 1M POBOM SKOHOMUKH,
abCcTparupoBaTbCsi OT CTaHJAPTHBIX MOZeNel, TiepeCcTpanBaTh CI0KUBIIHECS CIIOCOOBI pelieHus 3a/1ay,
BBI/[BUTaTh a/IbTepPHAaTUBHbIE BADUAHTHI A€HCTBHUH C 1ie/Ibl0 BEIPAOOTKY HOBBIX OMTUMAaJIbHBIX
aJITOPUTMOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Beegenue. CHCTeMHBIH ITOAXOJ M CHCTe! ¥l aHa/IM3 B COBP i HayKe 1
2 4 B IIPOMBIII/IEHHOCTH. TTousTus: CHUCTEeMBbI, CHCTEMHOCTH, CUCTEeMHOI'0 MbILIJIeHUs, 8 3 1 2 5 10

CHUCTEMHOT0 I10/IX0/la B HAYUHBIX UCC/I€1I0BaHUSAX, 6I/I3HeC-HpOL{eCCaX, TIPOMBINIJIEHHOCTU U
CHCTEeMHOI0 aHaJIi3a CJIOKHBIX TeEXHUUeCKUX CUCTeM. 3aKOHbI 1 3aKOHOMEPHOCTH CHUCTeM.

Pazpen 2. OcHoBBI TeopuH cucTeM. [Ipr3HaKY, CBOMCTBA, XapaKTePUCTUKK 1 K/1acChl
crcTeMsl. TTpHHIMIIBI KTacchyKaLyy cucteM. Knaccudukalys cucTeM Ha OCHOBe
orpe/ie/ieHHs CUCTeMBI, KTaCCU(UKALMsI CUCTEM C YIpaB/eH!eM, K1acCU(UKaLisi CUCTEM 10
CTereH! OpraHn30BaHHOCTH. HE]’H/I M 3Tarbl MOdeO]'IOFl/I'-lECKOFO aHa/v3a Ipy uccies0BaHun
cucteM. DieMeHThI cucTeM. CBs3u Mex/y 31eMeHTamMu. CTpyKTypa cucTeMsl. Busibt
cTpyKTyp. KoMmo3uLoHHbIe cBoiicTBa cucTeM. ITOHsTHE 0 (PYHKIMOHATLHOM OMUCAHUI
(yHKLMOHANBHOM Mozienn) cucTeMsl. Coaep>kaHue (yHKLOHAIBHOTO onucaHust. PyHKLUH,
TPOLIeCChI, MapamMeTpsl, 3 eKTUBHOCTE 1 COCTOSIHUE CUCTeMBL. Mlepapxuueckast CTPYKTypa
2 4 beHKL[l/IOHa)'ll:HOFO OIKMCaHUus CUCTEM. METO/:[BI ¢yHKHHOHaHBHOFO OMnucCaHusa U 27 10 6 4 17 15
Mo/ieNiMpoBanusi cucteM. ITpuMepb! GyHKLIMOHA/IBHOTO ONMCAHUST TEXHUYECKUX CUCTEM.
VHdopmarioHHOe OnMcaHue U MOAETMPOBaHKe HUCCIeyeMbIX cucTeM. [ToHsTHe 0
VHGOPMALIMOHHOM OIMHCaHUH cHcTeMsl. [ToHsTHe nHpOopMariyu. OpraHu30BaHHOCTb CUCTEMBI,
BU/BI ]/IH(bOpMaL[HI/I B CUCTeMe, ITOHATHE 06 yripaB/ieHUH CHCTEMOM. SHT})OI'I]/IH W NIPUHLMITBL
D1wbu. [TapameTpbl HHPOPMALIMOHHBIX OTOKOB. PazHoo6pasue COCTOSHHI CUCTEMBI U
nndopmarms. CopepkaHue (pe3y/nisTar) HHPOPMALIMOHHOTO OMUCAHUs CHCTeM. [IpumMeps!
l/IHdJl)pMaLU/IOHHOI‘O OMUCAHUSI TeXHUYEeCKUX cucTeM. B3anMocssi3b MOquDHDl'H‘-IeCKUl'U,
(YHKLMOHA/TLHOTO ¥ MH(OPMALMOHHOT'O ONMCAHUH NP CUCTEMHOM MOAX0/e K 00BeKTY
WCC/Ie{OBAHUM.

Paspen 3. Moje/lMpoBaHHe U ONTHMH3aLMs HCC/IelyeMbIX TEXHHYECKHX CHCTeM.
TTokasarenu 1 Kputepuu 3¢hdekTBHOCTH cucTeM. [Tokasarenu KauecTBa cucreMm. LleneBast
(yHKLWst cucTeMbl. [TapaMeTpsl cucTeMbl. [IPHHLMIIBI 1 METOABI ONTHMHU3ALIMN.

2 4 MogenvpoBaHue cucteM. CrcTeMaTH3aLys MOZie/ieil 1 MeTo/l0B MOZie/TMPOBaHHUSI CUCTEM. 28 10 4 6 18 15
Knaccugukaiyst MeTozi0B MOJieTMpOBaHHs! CNIOKHBIX chcTeM. Knaccudukarus
MareMaTuueckux mMogeseil. OCHOBHbIe TpeGOBaHMs K MaTeMaTHUeCKOi MOJe/H.
VIMuTalMOHHOE U aHaUTHYeCcKoe MofielipoBaHre. CeMaHTHYeCKHe MOgie/n.

Paspen 4. YripaBiieHHe B TeXHHUeCKHX cHcTeMax. Teopusi CCTeM B yIIpaBlIeHUU.
TpuHLMMBI 1 MeTob! yripaBeHus. [ToHATHe 0 cucTeMax TOAAepP>KKH MPUHATHS PellleHH.
2 4 MeTozibl KaueCTBEeHHOTO OLieHWBaHMs cicTeM. [TocTaHOBKa 3a/jaud TIPUHSATHS pem“eﬂm?l B 16 4 2 2 12 20
YCJ/IOBHSIX PHCKa U Heorpe/ieIeHHOCTH. Moyieny ¥ anropuTMbl IPUHATHS PellieHni B
YCJIOBHSIX PHCKa (TIpuMepbl). Moge/n U anropuTMbl NPUHSTHS PELleH il B YCI0BUSIX
HeoIIpefie/IeHHOCTH (TIPUMepBI).

Paszpen 5. Oco0eHHOCTH CHCTEeMHOT0 MOAX0/ja B MaIIMHOCTPoeHuH. O611jast MeTOA0/I0rHs
2 4 CHCTeMHOT0 T10/{X0/la MPU MPOeKTUPOBAHUM CIOXKHBIX TexHH4eckux cucreM (CTC). ITpumepst 16 4 2 2 12 25
TpYMeHeHHsI CUCTEeMHOTO T10/IX0/a IPY PellleHUH HayYHbIX U IIPOM3BOACTBEHHBIX NPOGIEM.

Pa3zpen 6. [ToHsTHE CHCTEMHOrO aHA/IM3a B 00/1aCTH MALIMHOCTPoeHust. CHCTEMHbIN
aHaJ/IUu3 KaK MeTO/, TIPUHATUA U O60CHOBaHl/lﬂ pemen—mﬁ. CxeMbl 1 3Tarbl CACTEMHOI'O aHa/M3a.
2 4 METO,EI'I/IKI/I CHUCTEeMHOI'O aHa/Iu3a. MO,E[EJ'H/I CHMCTEeMHOTI'0 aHa/Iu3a. I/Iepapanecm/le CHUCTEeMBbI U 13 3 2 1 10 15
HepapxuuecKue CTPYKTYpbl B CHCTEMHOM aHa/M3e. AHa/IN3 MH(OPMALMOHHBIX PeCypCoB.
Hpumepbl TIpUMEHEHMSA CUCTEMHOI'0 aHa/lnu3a MpH pelleHrr HayUHbIX U ITPOMU3BOACTBEHHBIX
npo6siem CTC.

Bcero 3a 4 cemecTp 108 34 17 17 74 100

Bcero no gucnuninHe 108 34 17 17 74 100

3.2. AyAuTOPHBIN NPAaKTUKYM

Homep u
Oo0nem
No HauMeHOBaHHe ’
TeMa NPaKTHYECKOT0 3aHATHUSA aypa.
n/n pas3jena
4acoB
JUCHUIUITHHBI

Pazpen 1. BeegeHue.
CHUCTeMHBIH TTOIXO0[
U CUCTeMHBbIN

1 |aHamu3 B
COBpEMeHHOU HayKe

CuCTeMHBIH NOAX0A K 00beKTaM MaIlIMHOCTPOeHUs. TexXHOIOrnyue CKUM
ripoiiecc, TexHonoruueckast oreparys. TexHOOrHYeCcKuii Tiepexo/.

uB
TIPOMBIILI/IEHHOCTH.

2 |Pa3pmen 2. OcHoBbl  |Knmaccudukaius cucrem. DneMeHThI cucteM. CBSI3U MeXAY 4
TEeOPUM CUCTEM. syieMeHTaMu cucteM. CTpykTypa crcteM. OyHKIWUHY, TapaMeTphl,

3¢ dheKTHBHOCTE cucTeMbl. [locTpoeHMe rpaduueckoro rpecTaBaeHust
cucremsl. [ToHsiTHe nHGOPMaLIWK, €8 KOTMYeCTBEeHHOTO U3MepeHMs.
Buabl nHGopmaryu B cructeMe. OpraHM30BaHHOCTD
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(HeopraHM30BaHHOCTH) CUCTeMBbI, VTHpOPMaIvs ¥ SHTPOIHSI.
[MpuHLITEL D1IbOH.

Pazpen 3.
MogenupoBanue u
MeTopp! pellieHUS MHOTOKPHUTEPUATBLHBIX 33Jjau ONTUMU3alUU. MeTob
3 Elgg}l;lg[maum pelilieHHs 3a/jau O[HOMEPHOM onTUMH3ali. MeTobl pellleHus 3a7au 6
AYEMBIX MHOTOMEpPHOU onTUMM3aLuu. PellieHue 3a7iauyl ONTUMU3aL1Y.
TeXHUUe CKUX
CUCTEM.
Pazgen 4.

4 YnpaBneHuve B Npentudukaiys perpecCHOHHBIX Mofeneid. ieHTUdUKaLys Mogeneit ’
TeXHUUYe CKUX TEeXHUYEeCKUX 00BEeKTOB. AJITOPUTMBI pellieHus 3a/1au UAeHTU(GUKAIH.
cucremax.

Pazgen 5.
OcobeHHOCTH
5  |cueremuoro Knaccudukarus, onpesnenenve snemMmeHToB, cTpykrypbl CTC. 7
IMocTpoenue rpaduueckoro npefcraBiaeHus cTpykrypbl CTC.
Mo/X07a B
MalIMHOCTPOEHUH.
Pazpen 6. ITonsitue

g |cHcTeMHOrO CucTeMHbIHM aHanmu3 pobeMbl HazexkHocTt CTC. 1
aHa/iM3a B obacTu
MalllMHOCTPOEHHSI.

Bcero 3a 4 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne HauMeHOBaHHe Oo0nemMm,
Cojep>xaHue yueOHOro 3a/jaHus
n/n paspena 4acoB
JUCHUNITAHBI

Pasgen 1.

Beegnenue.

CucTteMHbIH

| |moaxonu CucteMHBIN 1T0AX0[ K 06beKTaM MallMHOCTPOeHus. TexHomoruueckoe 5

CUCTEeMHbBIW aHa/Iu3|0CHall[eHHe.

B COBPeMeHHO

Hayke U B

MPOMBIIIJIEHHOCTH.

Paszien 2. OCHOBbI 1. Tpadmueckoe Tipe/icTaBeHHe CTPYKTYP MPo0ieM U 1iefield CUCTeMBI. 2.

2 reopHn cucTeM I'paduueckoe ripeacrasieHne CTPYKTyp cucteM. 3. [ToHATHS Teopyuur 17

" |uHdOpMAIK B CHCTEMHBIX MCC/Ie/JOBAaHUSX.
Paszien 3. 1. [Noka3arenu KauecTBa U KpUTEPUU ONTUMa/IbHOCTH PellleHnH B
M YC/I0BUSIX OTpesie/IeHHOCTH; MeTO/bl PeLlieHus C UCI0Ib30BaHUEM
ofle/TUpOBaHue U . . .
TeXHOJIOTUM BbIJe/IeHNs IJIABHOTO KPUTEPHST; METObl YCTYIIOK; METOAbI

3 32:}?:&1;36?;‘22 CBepThIBaHUSI BEKTOPHOTO KPUTEPUSI B CKaJ/ISIPHBIN; MeTO/, HaXOX/AeHHs 18
TEXHIECKIX MapeTOBCKOTO pelleHus. 2. Mojiesii UepHOro fIKa, CTPYKTypHbIe
CHOTEM. MO/ieJiH, CeTeBble U HepapXruyeckue Mo/ie/ld, MHOTOypOBHEBBIE,

MaTpUYHble, AUHAMAYECKUe MOJe/H.
Pazpen 4. 1. ITpoBecTty uAeHTU(PUKALINIO perpeCcCUOHHOM MO/ieNI CBOWCTB

4 YnpasneHue B Marepuaria ripu odpabotke. 2. IIpoBecTr uaeHTUGUKALIMIO MOJe/ei 12
TeXHUUECKUX pe>KuMoB 00paboTku. 3. Pa3paboTaTh alrOpyTM pelleHus 3azau
cucTemax. naeHTH(UKAI[MM METOI0M HauMeHBIIINX KBaZIpaToB.

Pazgen 5.
OcobeHHOCTH 1. Cucremnbiii mogxof K cTpyktype CTC. 2. Kinaccudukaiys CTpyKTYphbI

5 |cucTemHOro CTC. 3. DnemenTsl cucteM CTC. 4. CBsizu MeXXly 5/1eMeHTaMH, 12
IoAXxo/a B crpykrypa CTC. 5. ®ynkuun, napametpsl, 3¢dextrBHOCTE CTC.
MaIIMHOCTPOEHUH.

Pazpen 6. ITonsitue

g |cHcTeMHOrO ITpuMeHeHre METOJUKH CUCTEMHOI'O aHajm3a rpu pa3paboTtke CTC. 10
aHa/M3a B 00/acTH
MalllMHOCTPOEHHSI.

Bcero 3a 4 cemectp 74
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
1/2[3] 4 6 8 10 [11] 12 [13[14] 15 [16 17
4 B3| |ap| | Bm3 | | Op BII3 BII3 [JIP| Borp. 3ay, 3au.

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTUueckasi paboTa;
BII3 — Bornipockl/3aganus 1o Temam I13;
Bonp. 3au — BOIpPOCHI K 3a4eTy;
3ad. — 3auer.

TeKyIuil KOHTPOJIb YCIIEBAaEMOCTH CTY/[eHTOB TIPOBOJJUTCS B TUCKPETHBLIE BpeMeHHbIe NHTEePBaJIb B
cnenyronumx hopMax:
e UHArHOCTHYECKasi paboTa;
e BOIpPOCHKI/3ajaHud 1o Temam [13;
e BOIPOCHI K 3a4eTy.

IIpomMesxyTouHasi arTecTanusi IIPOBOAUTCS B popMax:

® 3dyeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. C. Adanacres, K. M. I1BaHoB, U. I. BopoHuoBa. . CucreMHOe NpOeKTUPOBaHKe KOHCTPYKLWH 1
TeXHOJIOTHI M3TOTOB/IeHUS U3feuii OTBeTCTBeHHOro HasHaueHust. CI16.5I'TY "BOEHMEX" um. [I. .
YctuHoga, 2011, 22 3K3.

2. A. C. Adanacoes, K. M. lBanos, U. I. Boposniioa. . CucTeMHOe TTPOeKTHPOBaHKe KOHCTPYKIUM U
TeXHOJIOTMM U3rOTOB/IEHUS M3[e/1Uii OTBeTCTBeHHOro HasHaueHus1. CIT0.BI'TY "BOEHMEX" um. []. ®@.
YcruHoBa, 2011, 351. pec.

3. B. H. Bonkosa, A. A. [lenncos. . Teopus cructeM 1 cucTeMHbIN aHanu3. Mocksa: FOpaiit, 2020, 3i1. pec.

4. 10. JI. Bsamenko, A. C. Adanacres, K. M. BaHoB. . CucTeMHast UH)KeHEpHsi, PUCKH, HaIEXKHOCTh B
pa3paboTKe U IPOU3BOACTBE U3zieuii BoeHHOro HazHaueHus. CI16.BT'TY "BOEHMEX" um. /1. .
YcrtuHoBa, 2018, 1. pec.

5.2. J[lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:

1. FO. JI. Bsnjenko, A. C. Adanacees, K. M. VBaHoB. . CucteMHasi UHKeHepHsI, PUCKH, HaJ|&>KHOCTD B
pa3paboTke ¥ TPOU3BOACTBe M3e/nii BoeHHOro HasHaueHust. CI16.BI'TY "BOEHMEX" um. []. ®.
YcrtuHoBa, 2018, 2 3k3.

5.3. Ilepuogrueckue u3aHus:
1. MogenupoBaHue U aHanu3 UH(GOPMALIMOHHBIX CUCTEM.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-OMOMHMOTeHast CHCTeMa;

3. https://urait.ru/ — I'naBHas — O6pa3oBaresibHas miardopma FOpaiiT. [I1s By30B U CCY30B.;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 3/1eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKcTOBast 31eKTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCCIeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:

1. Texakcniept — ViH(opMalMOHHBIH TTOPTas TEXHUUECKOTO peryarpoBanysi: HopMel, paBusia, cTaHapThl
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTos
cobcrBenHoii reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpamMMHOe obecIieueHHe:

1. Creo Simulation Basic ENG;

2. Matlab 2015a SP1;

3. AnyLogic;

4. Windchill Quality Solutions Enterprise client;
5. Windchill Quality Solutions Tryout;

6. PTC Creo.

5.6. adopmal[oHHbIe TEXHOIOTHH:

B3auMoygielicTBre ¢ obydaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

1. IIpoekTop;
2. VlHTepakTHBHAas JOCKA.

6.2. IIpakTHyeckue 3aHATHA:

1. lHTepakTHBHAas1 JOCKa;

2. Creo Simulation Basic ENG;

3. Matlab 2015a SP1;

4. AnyLogic;

5. Windchill Quality Solutions Enterprise client;
6. Windchill Quality Solutions Tryout;

7. PTC Creo.

6.3. IIpouee:

1. pabouee MeCTO TIpero/aBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHET, rpeiHa3HaueHHbIe
[I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI CUCTEMHOI'O AHAJ/IU3A

AnHoTanusa paboueii nporpaMMsl

Muciynmmaa OCHOBBI CUCTEMHOI'O AHAJIU3A sBisieTcs JUCLIMIIIMHOW 00s3aTe/IbHOM
yacTd O/ioKa 1 mporpammbl MOATOTOBKM IO HarpaejeHuto 15.03.03 IlpukaadHvas mexaHukd. JACLUIUIAHA
peamm3yetcsi Ha (akynbreTe E Opykue U cuctembl BoopykeHuss bI'TY "BOEHMEX" um. 1.®. YcrtuHoBa
kadezpoit E1 CTPEJIKOBO-ITYIIIEYHOE, APTU/IJIEPUMICKOE Y PAKETHOE OPYKUE.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
YK-1 crnocoOHOCTb OCYIIECTB/SATh TOUCK, KPUTHUECKWM aHalu3 W CUHTe3 WH(OpPMAaI[uW, TIPUMEHSITh
CUCTEeMHBIV TIOAXO/ /IJIsl PeIIIeHusT IOCTaB/IeHHbBIX 3a/jau.

ConepKaHue [JUCIMILIMHBI OXBAaThIBA€T KPYT BOMPOCOB, CBSI3aHHBIX C OCBOEHHUEM METOJUUYECKUX OCHOB,
KOHIIETIVH, TIPUHLIUIIOB, Mo/iesieii
1 a/ITOPUTMOB TEOPUM CHCTEM M CCTEMHOI'O aHa/M3a C MCII0/Ib30BaHHeM UH(OPMAI[MOHHBIX TeXHOJIOIHH.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

Tekyuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYIeHTOB MPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOIpOChI/3ajjaHus 1o TeMam [13;
* BOIPOCHI K 3aUeTy.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATus (17 4.), mpaktndeckve 3aHsTusi (17 4.), camoctosTensHass pabora
cTypenra (74 a).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI CUCTEMHOI'O AHAJIU3A

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,
HaumeHoBaHue padoThI PekomeHnjyemas iuTeparypa uac

Pazpen 1. Beegenne. CHCTEMHBIH MOAX0/] M CHCTEMHBIH aHA/IM3 B COBPEMEHHOH HayKe U B
MPOMBILI/IEHHOCTH.

1O. JI. Bawenko, A. C.
Adanacwes, K. M. VBaHoOB. .
CucreMHast UH)KeHepHsi, DUCKH,
Ha/IEKHOCTD B pa3paboTke u
TIPOM3BO/ICTBE W3/Ie/TUit
BOEHHOI'0 Ha3HAUEeHMS:
CII6.FI'TY "BOEHMEX" um.
. ®. Ycrunoga, 2018 (I'naBa 2)
B. H. Bosnkogsa, A. A. JleHucoB. .

CucTeMHbIH TIOX07 K 00b€KTaM MallIMHOCTPOeHMSI. Teopus cuCTeM U CUCTEMHBIN 5
TexHosiornyeckoe OCHallleHue. aHanu3: Mocksa: FOpaiit, 2020
(I'naBa 1)

A. C. Adanacnes, K. M. VBaHOB,
N. T. Boponioga. . CucrteMHoe
TPOeKTUPOBaHUe KOHCTPYKLMM U
TeXHOJIOTUM U3rOTOBIEHUS
W3/ie/Iii OTBeTCTBEHHOTO
HasHauenust: CI16.BI'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2011 (I'naa 1)

Wroro no pa3geny 1 5
Paspen 2. OcHOBBI TEOpUH CHCTEM.
1. I'pacduueckoe npeacTaBieHre CTPYKTYp IpobieM 1 B. H. BosikoBa, A. A. [JeHucos. . 17
teneii cucremsl. 2. I'paduueckoe npescraBieHre cTpykTyp | Teopusi cucTeM U CUCTEMHBIN
cucreMm. 3. [TonsaTHs Teopru MHGOPMALUK B CUCTEMHBIX anamu3: Mocksa: FOpaiit, 2020
HCCJIeOBaHUSX. (I'naBa 1)

A. C. Adanacnes, K. M. VBaHoB,
N. T. Boponuoga. . CucrteMHoe
TIPOeKTHUPOBaHKe KOHCTPYKLUMA 1
TeXHOJIOTUM U3rOTOBIeHUS
W3/ie/IMid OTBETCTBEHHOTO
HasHaueHust: CI16.BI'TY
"BOEHMEX" um. []. ®.
YcruHoga, 2011 (I'naBa 2)
1O. JI. Baienko, A. C.
Adanacwes, K. M. VBaHoOB. .
CucTeMHast MH)KeHepHsi, PUCKH,
Ha/IEKHOCTD B pa3paboTke u
TIPOU3BO/CTBE U3JeIuil
BOEHHOT'0 Ha3HAUEHUS:

12 24171




CII6.BI'TY "BOEHMEX" um.
. ®@. YcruHoBa, 2018 (['naBa 1)

Wroro no pasgeny 2

17

Pa3,qen 3. Monennponalme H OIITUMHU3ALUA UCC/IEAYEMBIX TEXHUUYECKHUX CUCTEM.

1. IToka3arenu KauecTBa U KpUTEPUM ONTUMAJIbHOCTH
pellleHrH B YC/IOBUSIX ONPeJeIeHHOCTH; METO/bI pelleHUs]
C UCTIOb30BaHUEM TeXHOJIOTUM Bblfie/IeHHs TJIaBHOTO
KPUTEPHs; METO/BI YCTYNOK; METOAbI CBEPTHIBAHUS
BEKTODHOT'O KPUTepHSs B CKa/ISIPHBIN; METO/, HaX0XKJeHUsT
MapeTOBCKOro peleHys. 2. Mozenu 4epHOro sIUKa,
CTPYKTYpHbIe MOJle/IH, CeTeBble U hepapXuuecKue MoZesy,
MHOTOYPOBHEBbIE, MaTPUUHbIE, JUHAMUUECKHE MOZE/IH.

FO. JI. Bamenko, A. C.
Adanacwes, K. M. I1BaHoB. .
CucTeMHast MH)KeHepHsi, PUCKH,
HaZIEKHOCTh B pa3paboTke U
TIPOU3BO/ICTBE U3/Ie/THI
BOEHHOTO Ha3HAUeHWUs:
CII6.FT'TY "BOEHMEX" um.
. ®. YcruHoga, 2018 (I'1aBa 4)
A. C. Adanacnes, K. M. VBaHOB,
N. T. BoposnijoBa. . CucrteMHoe
TPOeKTHUPOBaHUe KOHCTPYKLMMA U
TeXHOJIOTUM U3rOTOBJIEHUS
W3/e/Iii OTBeTCTBEHHOTO
HasHauenwus:: CI16.BI'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2011 (I'maa 3)

18

Wrtoro no pa3geny 3

18

Paspen 4. YnipaBjieHue B TeXHHYECKHUX CHCTeMaXx.

1. TIpoBecTy uaeHTU(DUKALNIO perpPeCCUOHHON MO/IeH
CBOMCTB MaTtepuasa npu obpabotke. 2. [TpoBecTH
U/IeHTU(YKALIAI0 Mogiesiel pe>XKUMOB 06paboTKH. 3.
Pa3paboTarh alrOpuTM pelieHus 3aa4 UeHTUHUKALIN
METO/IOM HaMEHBIIINX KBa/[paToB.

B. H. BosikoBa, A. A. [JeHucos. .
Teopusi ccTeM U CUCTEMHBIN
anamu3: Mocksa: FOpaiit, 2020
(I'naBa 4)

A. C. Adanacnes, K. M. VBaHOB,
N. T. Boponuoga. . CucreMHoe
TPOeKTHUPOBaHKe KOHCTPYKLUMA 1

TeXHOJIOTUM U3rOTOBIeHUS
W3/e/Iii OTBeTCTBEHHOTO
HasHaueHust: CI16.BI'TY
"BOEHMEX" um. []. ®.
YcruHoga, 2011 (I'naBa 2)

12

Uroro no pasgeny 4

12

Pazgen 5. Oco0eHHOCTH CMCTEMHOTO MOAX0Ja B MAllTHHOCTPOEHUH.

1. Cucremnslli nogxof K ctpykrype CTC. 2.
Knaccudukarus crpykrypet CTC. 3. DyieMeHThI CUCTeM
CTC. 4. Csi3u mexay snemeHTamu, ctpykrypa CTC. 5.
dyHK1MM, napaMeTpsl, 3¢pdpekTrBHOCTE CTC.

1O. JI. Bawenko, A. C.
Adanacwes, K. M. VBaHoOB. .
CucTeMHasi MH)KeHepHsi, PUCKH,
Ha/IEXHOCTD B pa3paboTke U
TIPOU3BOACTBE U3JeIuil
BOEHHOT'0 Ha3HAUEHUS:
CII6.BI'TY "BOEHMEX" um.
. ®. Ycrunoga, 2018 (I'naBa 3)
A. C. Adanacnes, K. M. VBaHOB,
N.T. Boposnosa. . CucremMHoe
TPOEKTUPOBAHNE KOHCTPYKIIUN U
TEXHOJIOTUM U3rOTOBIEHUS
W3/IeJTHI OTBETCTBEHHOTO
HasHauenwust: CI16.BI'TY
"BOEHMEX" um. []. ®.
YcrtuHoBa, 2011 (I'masa 1, I'maBa
4)

12

Wrtoro no pasgeny 5

12

Pa3nen 6. ITonATHe CHCTEMHOr0 aHa/Ik3a B 00/1aCTH MQaIlIMHOCTPOEHMU .

ITpyuMeHeHWe MeTOAWKY CUCTEMHOTO aHa/Tu3a Mpy
pa3pabotke CTC.

13

B. H. BosikoBa, A. A. [JeHncos. .

Teopusi cucTeM U CUCTEMHBIN

aHanu3: Mocksa: FOpaiit, 2020
(I'nasa 2)

A. C. Adanacnres, K. M. VBaHoB,

N.T. Boposnosa. . CucremMHoe

10
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MPOEKTHPOBAHUE KOHCTPYKIIUHN 1
TEeXHOJIOTUI U3rOTOB/ICHUSA
W3[e/IMH OTBETCTBEHHOT'O
HasHauenus: CII6.BT'TY
"BOEHMEX" um. [I. ®.
Yctunoga, 2011 (I'masa 3)

Uroro no paspeny 6

10

14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI CUCTEMHOI'O AHAJIU3A

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

e BOIpPOCHI/3afiaHus 1o Temam [13;
e BOIIPOCHI K 3aUeTy;

* 3ayer.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bomnpocsi/3aganus no Temam I13
Pazgen 2.
. JJaTh NpY3HAKM CHCTEMHOCTH 00BEKTOB, TPUBECTH NIPUMEPhI CCTEMHBIX CBOMCTB XapaKTePUCTHK CHCTEM.
. [lepeunicUTh K1acchbl CUCTEM.
. ¥Ka3arb BO3MO)KHbBIE TIPUHLMITEI KJIaCCU(PUKALINA CUCTEM.
. [latb ornipefesieHe KaaccU(UKaL[M CUCTEM C yIIpaBjieHreM, IPUBECTU TIPUMePHI.
. Jarb ornipefiesieHye KaccuUKal[iM CUCTeM IO CTelleHH OpraHu30BaHHOCTH. [IpuBecTH pUMepsI.
. [laTb oripefiesieHue Liesieil ¥ MPUBECTH 3Tarlbl MOP(OIOrMYeCcKOro aHaar3a UCCle/l0BaHusl CUCTEM.
7. JlaTb onpefiesieHre 37ieMeHTa cucTeM. Kakre BUIBI CBA3el MEXY 3JIeMeHTaMU CYILe CTBYIOT.
8. Jlatb onpefiesieHre CTPYKTYphl CUCTeMBl. Kakye BU/IbI CTPYKTYP MOKHO TIPUBECTH B KaueCTBe MPUMEepOB.
9. Uto Takoe (pyHKL[MOHA/TEHOE OMMCAHUe CUCTeMbI, GYHKIMOHAIbHAS MOJEeJTb.
10. latb onpefieneHre GYHKLMM CUCTEMBI, TIPOL[ECCOB.
11. Kakue napaMeTpbl MOTYT XapakTepH30BaTh CHCTEMY, eé COCTOsiHUEe, 3PPEKTUBHOCTD.
12. YTo0 Takoe nepapxuyeckass CTpPyKTypa ONUCaHUs cucTeMsbl. [IprBecTy npumepsl.
13. OnpeenuTh TUIM CUCTEMBI ITyTeM KacCUMUKAIN.
14. YkasaTb (yHKLMY CUCTEMBI, OIpe/ieNUTh eé sneMeHThl. CHOpMy/IMpoBaTh OIMCAHKE CBS3eH MeXIY
3JIeMeHTaMHU.
15. TTocTpouTh rpaduueckoe Tipe/icTaB/ieHHe CTPYKTYPhl cCUCTeMbl. J]aThb 1 000CHOBATh OrpefieieHue
CTPYKTYPBI.
16. [Marb onpefenieHre KpuTepueB 3(ph)eKTUBHOCTH CUCTEMBI, [I€PEUNC/INTh BXO/HbIe, BHEIIIHUE, BbIXO/HbIe
rapaMeTpsl.
17. ChopmynrpoBars orpefesieHre OHATHS OPraHU30BaHHOCTH CHCTEMBI.
Pazpen 3.
1. laTb onvcaHye aJropuTMOB pellleHrst MHOTOKPUTepyabHbIX 3a/a4 ONTUMU3aL1u.
2. [IpuBecTH NpUMepkl TIOKa3aTesieli KauyecTBa U KpUTEpHeB ONTUMAaTbHOCTH pellleHui TeXHOJIOTHU
W3rOTOBJIEHHsI, KOHCTPYKIIMM CI0XKHOU TexHUYecKou cructembl (CTC).
3. IlpuBecTH onvcaHue aJrTOPUTMOB pellleHNs MHOTOKPUTePHa/IbHBIX 3a/ad C UCI0/Ib30BaHNeM IVIaBHOTO
KpUTepHs; CBePTKU BEKTOPHOTO KPUTEPHS B CKaJ/IIPHBIN; MeTO/la HaXOXK/|eHUS TapeTOBCKOr0 PelleHusI.
4. IlpuBecTy onucaHue aIrOPUTMOB pellleHHd 3a/jau OZJHOMEPHOM ONTUMH3aL{iH.
5. [lpuBecTH onMcaHye aJrOPUTMOB 3a7lad MHOTOMEPHOW ONTUMM3aLIUH.
6. [laTb onpefiesieHye ¥ MPYMBECTH a/lTOPUTM UMUTALIMOHHOIO MO/Ie/TMPOBaHUs.
7. CopMynupoBaTh aaropuTM pellleHUss MHOTOKPUTepHa bHOM 3a/jau OITUMU3ALUU CUCTEMBI C
WCII0/1b30BaHUeM IVIaBHOTO KPUTEPUsl; CBEPTKM BEKTODHOIO KPUTePUsl B CKa/ISIPHbII; METOJ,a HaXOXK/eHUsI
MapeTOBCKOTO PelleHNsl.
8. CdhopmMynrpoBaTs KpUTEPUX ONTHMA/TBHOCTH TEXHOJIOTUX U3TOTOBIeHUs, KoHCTpyKuu CTC.
9. [IpyBecTH onMcaHye aJrOPUTMOB pellleHNs 3a[,a4 OJHOMEePHON ONTHMU3al[uU: 30/I0TOT0 CeueHus,
JuxoToMyu, @UOOHAYUH, TIOTMHOMUATLHOW arpOKCHMALUH.
10. ITpuBecTH onvcaHye aJropuTMOB 3a/ilaud MHOTOMEPHOM ONTUMHU3aLUH.
11. Jatb ornpefeseHre U TIPUBECTH aJITOPUTM UMUTALIMOHHOTO MOJIe/IMPOBaHUS.
Pazpgen 4.
1. TlpuBecTH onMcaHye aTpUOyTOB, aITOPUTMOB UAEHTU(DHKALIMN PerpeCcCUOHHBIX MOZeJIei.
2. JlaTb onycaHre MeTOZ0B MaKCMMaIbHOTO MPaBA0Nof00Ms U HAMMEHbILINX KBa/IpaToB.
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3. ITpoBecTy nAeHTUHKALMIO perpeCcCHOHHOM MO/e/IM CBOMCTB MaTepHasna rpy o6paboTke.

4. ITpoBecTtH nAeHTU(HUKALMIO MOZiesiell peKUMOB 00paboTKH.

5. Pa3zpaborath anroput™ peleHus 3ajiau WAeHTUGUKALMYA HaMMeHbIINX KBapaToB.

Pazgen 5.

1. [latb cucTeMHOe oIlpeje/ieHre TeXHOJI0rMUeCKoro rpollecca, TeXHOIOrMUecKol orepanyy,
TeXHOJIOTMYeCKOT0 Iepexoza.

2. OnpepenuThb KaaccU(YKaAI[MOHHBIE TIPU3HAKH, TEXHOJIOTUH U3TOTOBeHUs1, KOoHCTpyKimn CTC.

3. IlpuBecTu IpuMepsl 3/1IeMEHTOB TeXHOJIOTMU U3roToBIIeHus1, KoHCTpykimu CTC.

4.01npefie/iTh TUII CBSI3U MeXy 371eMeHTaMu. Co37aTh CTPYKTYPY MAallIMHOCTPOUTE/IBHBIX CUCTEM.

5. OnpefenuTs UcuepIbiBarolve (GyHKLMH, TapaMeTpsbl, 3¢ eKTUBHOCTb TEXHOIOTUM U3TOTOB/IEHNS,
KOHCTpyKLuu CTC.

6. [JaTb onpesiesieHye U NPHUBECTU a/ITOPUTM UMUTALIMOHHOTO MO/le/IMPOBaHHUs TEXHO/I0IYeCKOH 11eMOYKH.
7. IIpoBecty KnaccurKalyio, ONpese/uTh 3/IeMeHTbI, CTPYKTYPbI TEXHOIOTMUECKOro IpoLiecca.

8. ITpoBecTu K1accupUKaLyio, ONpesieNnTh 31eMeHTbl, CTPYKTYPbI TeXHOJIOTUUeCKOM OrlepaLiiy.

9. ITpoBecTH KnaccU(PUKaLHIO, ONIPeieUTh J1eMeHTbI, CTPYKTYPbl TEXHOJIOTUYeCKOTO OCHALLIeHHS.

10. ITocTpouTk rpatrueckoe npejcTaBieHre TEXHOIOTMUECKOTO MpoLiecca, TeXHOJ0rMueCKOW orepaLyu.
11. Pa3paboTark anroputM HMHUTALMOHHOTO MOJIeIMPOBAHUS TEXHOIOTUUECKOH LIETIOUKH.

Paznen 6.

1. laTb omipefiesieHre ¥ TIPUBECTY aJITOPUTM CHCTEMHOTO aHa/ii3a MPUYKH MPOX3BOACTBEHHOTO Opaka.

2. Pa3zpaboTarh aaropuT™M CHCTEMHOTO aHajIi3a MPUYKH MPOX3BOZICTBEHHOTO Opaka.

Bonpocsl K 3auety
Paspgen 1.
1. IToHATHSA CUCTEMBI, CUCTEMHOCTH, CHCTEMHOI'O MBILIIEHUS], CHCTEMHOTO MO/X0/a B HAyUHBIX
WCCIIe/I0OBaHUsIX, OM3HEC-TIPOoL{eccax, MPOMBIIITIEHHOCTH.
2. CucTeMHbIi aHa/mM3 00beKTOB MAaIlIMHOCTPOEHHSI.
3. 3aKOHBI ¥ 3aKOHOMEPHOCTH CUCTEM.
Pazgen 2.
1. JlaTh MpU3HAK{ CUCTEMHOCTH 00BEKTOB, IPUBECTH NIPUMEPhI CHCTEMHBIX CBOMCTB XapaKTePUCTHK CHCTEM.
2. IlepeuncnTh KJj1aCChl CUCTEM.
3. Yka3aTb BO3MO)KHbIe TIPUHLIUIIBI K/IaCCU(DHUKALIUA CUCTEM.
4. [latb oripefiesieHUe KacCU(UKaLMU CUCTEM C yIIpaB/jaeHHeM, IPUBECTH TIPUMepBI.
5. [laTb onpefienieHre KnacCUUKaLMA CUCTeM 10 CTelleHU OopraHn30BaHHOCTH. [IprBecTy mpuMepsl.
6. [laTb onpesienieHye 1iesiell ¥ PHUBECTU 3Talbl MOP(OIOrMUeCKOro aHalus3a UCcilej0BaHUsl CUCTEM.
7. [latb onpeeneHye s1eMeHTa cucTeM. Kakre BU/bl CBsi3ell MeX/y 3/1leMeHTaMu CyLeCTBYIOT.
8. Jlatb onpefiesieHre CTPYKTYPhl CUCTeMBl. Kakye BU/IbI CTPYKTYP MOKHO TIPUBECTH B KaueCTBe MPUMepOB.
9. Uto Takoe (pyHKL[MOHA/IbHOE ONMCAaHUe CUCTeMbI, GDYHKIMOHAIbHAS MOJeTb.
10. Jate onpesieneHrie GyHKLUK CUCTEMBI, TIPOLIECCOB.
11. Kakue napaMeTpbl MOTYT XapakTepu30BaTh CHCTEMY, eé COCTOsIHUE, 3(PPEKTUBHOCTD.
12. Uro Takoe nepapxuueckasi CTPyKTypa OMMCaHUs CUCTEMBI.
[TpuBecty npuMepbl PYHKIMOHAIBHOIO OMMCAHUS TEXHUUECKUX CUCTEM.
13. Uro Takoe nHMOpPMAIMOHHOE OIMMCAaHNe W MOZe/TUPOBAaHNEe CUCTEMBI.
14. Tlonsatue nHGOPMAaLIMH, €€ KOIMYeCTBEHHOr0 U3MepeHust. Buael nHdopmarum B cucreme.
15. OpraHu30BaHHOCTh (HEOPTaHU30BAaHHOCTh) cucTeMbl. MHdopMarius 1 sHTponus. [TpuHiune S1mbn.
16. ITpyumeps! HHGOPMALIMOHHOTO OMMCAHUS TEXHUUECKUX CUCTEM.
Pazgen 3.
1. [laTb onucaHue alrOpUTMOB pellleHUs] MHOTOKPUTepHaIbHBIX 3a/jau ONTUMU3ALNN.
2. IlpuBecTn NpuMepsl NIOKa3aTesiel KadyeCTBa M KpUTEpHEB ONTUMAaIbHOCTH pellleHU TeXHOJIOTMH
W3rOTOBJ/IEHHS, KOHCTPYKLIUU C0XHBIX TexHUUeckux cucreM (CTC).
3. IlpuBecTH onucaHue aJIrOPUTMOB PellleHUs MHOTOKPUTEePUAIbHBIX 3a/au C UCI0/Ib30BaHUeM [VIaBHOT'O
KpUTepHsi; CBePTKU BEKTOPHOTO KPUTEPHS B CKa/ISIPHBIN; MeTOZa HaXOXK/|eHUS MapeTOBCKOrO PelleHusl.
4. [IpuBecTH omnucaHue aIrOPUTMOB pellieHHs 3a/jau OAHOMePHOM ONTUMH3aL1H.
5. [IpuBecTH onucaHye aAropuTMOB 3a/ilaud MHOTOMEPHOM ONTUMH3aLiUH.
6. latb onpefiesieHre ¥ NIPUBECTH aITOPUTM UMUATALMOHHOIO MOJIe/TMPOBaHusl.
Paspen 4.
1. IIpuBecTu onucaHue aTpuOyTOB, aTOPUTMOB UAEHTU(QUKALIMNA PerpeCcCHOHHBIX MOAee.
2. JlaTb onricaHre MeTOZ0B MaKCMMaIbHOTO MPaBA0Nof00Ms 1 HAMMEHBILUX KBa/IPaToB.
Pa3pen 5.
1. [latb cucTeMHOE oIlpejie/ieHre TeXHOJI0rM4eCcKoro rnpoliecca, TeXHOIOrMUeCcKol orepaiyy,
TeXHOJIOTMYeCKOT0 Iepexoza.
2. OmipefenuTh Knaccu(uKalOHHbIe IPU3HAKH, TEXHOMIOTUH U3r0TOB/IeHus], KOHCTpyKLuu CTC.
3. IlpuBecTH puMepsl 3/1IeMEHTOB TeXHOJIOTUUA U3roToB/IeHus1, KoHCTpykimu CTC.
4.0npefie/iTh TUII CBS3U MeXy 71eMeHTaMU. Co34aTh CTPYKTYPY MAallMHOCTPOUTE/ILHBIX CUCTEM.
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5. OnpesenuTh HcUepIibiBaroiiye GYHKIIWH, TapaMeTpbl, 3¢ GeKTUBHOCTh TEXHOJIOTHUH U3TOTOB/IEHNS,
KoHCTpyKLuu CTC.

6. [laTb onpejiesieHre U NPYBECTU aITOPUTM UMUTALMOHHOTO MO/Ie/TMPOBaHUs TEXHOJIOTHYEeCKON L[eTIOYKH.
Pazgen 6.

1. CrcTeMHBIN aHa/MN3 KaK METO/, IPUHSATHS ¥ 000CHOBAHUS pellleHuH.

2. CxeMbl Y 3Tarbl CUCTEMHOTO aHa/Iu3a.

3. MeTogvky ¥ MOJen CUCTEMHOIO aHaIn3a.

4. VlepapxyyecKre CUCTEMbI U HepapXrU4yecKre CTPYKTYPhbl B CHCTEMHOM aHaju3e.

5. TIpyMeps! IpUMeHeHHs CHCTEMHOTO aHa/IM3a MPU PeIleHUH HayYHbIX U TIPOU3BO/CTBEHHBIX MPOb/ieM.

3auet

3aueT BBICTABJISIETCS KaK pe3y/IBTUPYIOIas OlfeHKa 3a OTBEThI Ha TPH BOTPOCa U3 repedHst "Borpockl K
3aueTty'.
O1ieHKa «3auTeHO» TIPUCBAUBAETCS TIPH YCIOBUSIX:
- CUCTeMAaTU3UPOBaHHbIe, ITTyOOKHe U MOJTHbIe 3HAHUS TI0 BCEM pa3fie/iaM JUCLIMTUIMHLI, @ TAaKXKe TI0 OCHOBHBIM
BOTPOCaM, BBIXOJSAIIUM 3a Mpe/ie/ibl yueOHOM MpOorpaMmeI;
- TOYHOE WCIT0/Ib30BaHNe HAyYHOW TePMUHOJIOTHH, CUCTeMaTUYeCKH TPAMOTHOE 1 JIOTHYeCKH TPaBU/IbHOe
W3JI0KeHHe OTBeTa Ha BOTIPOCHI;
- be3ynpeyHoe B/aJieHre NHCTPyMeHTapueM yueOHOM JUCLUIUTMHBI, yMeHre ero 3¢ ¢GeKTUBHO UCI0Ib30BaTh B
MOCTAHOBKE HAayUYHbIX U MPaKTHUECKUX 3a/iay;
- BbIpa’keHHasi CrlocOOHOCTE CaMOCTOSITe/TbHO M TBOPUECKH PellaTh C/I0KHBIe TPoO1eMbl U HeCTaHAapTHBIe
CUTYyaLWy;
- TIOJTHOEe U ITyOOKOe yCBOeHHEe OCHOBHOM U JIOTIO/THUTE/TLHOMN JIUTEPATyphl, pEKOMEH/I0BaHHOH paboueii
TPOrpamMMOii TI0 IUCLIUTTHHE;
- yMeHHe OPUEeHTHUPOBATLCS B TEOPUSX, KOHIIEMIIMSAX 1 HallPaBJIeHUSIX JUCIUTUTMHBI U JaBaTh UM KPUTUUECKYIO
OLIEHKY, UCTIO/b3YsI HAyUHbIe JI0CTHXKEHUS IPYTUX TUCIATIIVIH;
- aKTUBHOE yuaCTHe B TPYIIIOBLIX 00CY)K/I€HUSIX, BBICOKHUI YPOBEHD KY/IBTYPbI UCITOJTHEHUS 3a/laHUM;
- BBICOKHH YpOBeHb C(hOPMUPOBAHHOCTH 3asIB/IEHHBIX B pabouei mporpaMme KOMITETEHIUH.
OrleHKa «He 3auTeH0» MPUCBAUBAETCS TIPH yCJIOBUSX:
- (pparmeHTapHBIE 3HAHUS TI0 AUCLIUTUINHE;
- OTKa3 OT OTBeTa (BBITIO/THEHHUS TMCbMEHHOW paboThl);
- 3HaHWe OT/e/IbHBIX UICTOYHHUKOB, peKOMEH/J0BaHHbLIX paboyeli MporpaMMOi TI0 AUCLUTUIMHE;
- HeyMeHHe UCII0JTb30BaTh HAYYHYH0 TePMUHOJIOTHIO;
- Ha/IMuKe rpyObIX OIMOOK;
- HU3KUM YPOBEHB KY/BTYPhI UCIIO/THEHHUS 3aJjaHUM;
- HU3KUH ypoBeHb CHOPMUPOBAHHOCTH 3asiBJIEHHBIX B pabouel porpaMme KOMITETEHI[UH.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHue pa3/iesioB U
AUJAKTHYECKHX eXMHMI]

BCET'O

AyauTopHbIe

3aHATUA B

KOHTAKTHOM

dopme

BCEI'O

Jlekipuu
IIpakTHueckue
3aHATHUA

CamocrosTe/IbHasA
pabora cTyaeHTOB

®opmupyemas
KomIeTreHus, %

YK-1

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Pa3pesn 1. Beegenne. CHCTeMHBIH
TOJX0/; U CHCTeMHBIA aHa/IU3 B
COBpeMeHHOU HayKe U B
NPOMBIIIJIEHHOCTH.

10

Bomnpocsl/
3a/laHus
T10 TeMaM
113,
Bormpocsl
K 3aueTy

Paspen 2. OcHOBBI Teopuu CHCTEM.

27

10

17

15

Bomnpocsl/
3a[,aHuUs
0 TeMaMm
113,
Borpocst
K 3auUeTy

Pa3zpgen 3. MogenupoBaHue U
ONTHMU3ALHA UCC/IEAYeMbIX
TeXHUYECKUX CUCTEM.

28

10

18

15

Bomnpocsl/
3a/jaHus
T10 TeMaM
113,
Bormpocsl
K 3aueTy

Pa3pen 4. YnpaByieHue B TEXHUYeCKHUX
cucremax.

16

12

20

Bomnpocsl/
3a[,aHuUs
0 TeMaMm
113,
Borpocst
K 3auUeTy

Pasgenn 5. OCo0eHHOCTH CHCTEMHOI0
MOAX0/a B MAIIMHOCTPOEHHUH.

16

12

25

Bomnpocsl/
3a/jaHus
T10 TeMaM
I13,
Borpocsl
K 3aueTy

Pa3pen 6. IloHsiTHE CICTEMHOr0 aHA/IA3a
B 00/1aCTH MAIIMHOCTPOEHMS.

13

10

15

Bomnpocsl/
3a[,aHuUs
0 TeMaMm
113,
Borpocst
K 3auUeTy

Bcero 3a 4 cemectp

108

34

17 17

74

100

Bcero mo gucuuniuHe

108

34

17 17

74

100
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YK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 3

Bonpocbl omkpbimoz20 muna:

[IpoekTrpoBaHUe, IPU KOTOPOM BCe MPOEKTHBIE PeLleHHs] WU UX YacThb MOIyYaroT
MyTeM B3auMO/leliCcTBUS yesioBeka 1 DBM, Ha3bIBalOT
ITon TeXHUUECKOM CHCTeMbI TIOHMMAIOT ee CBONMCTBO BBITIOIHATE
3a/jaHHbIe (DYHKIMY ¥ TIPU 3TOM COXPAHSATh BO BDEMeHH 3HaUeHHsT YCTaHOBIEHHBIX
9KCITyaTallMOHHBIX T0Ka3aTesieil B 3aZlaHHbIX TpefiesiaX MU 3a/laHHbIX YC/I0BUSIX
3KCIUTyaTaLuu.

IToka3zarenu HaZie)KHOCTH TeXHUUECKON CUCTeMBbI 3a/lal0TCSl B 1 YCTaHAB/IMBAIOTCS
WCXO/Isl U3 TIPEZICTAB/IeHUsT O TEXHUUECKOW CUCTeME KaK 00BeKTe HafledKHOCTH.
[TpoekTHEIe TIpOLIeyphI Pa3Ze/sStoTCs Ha [iBe TPYIIbI, OZHA U3 KOTOPBIX IpoLefypa
CHHTe3a, a ipyras — .

B CAITIIP MoOryT MCnonb30BaThCs Ba MeTOZa reOMeTpUUeCKOro MOZIeJIMPOBaHus, OVH
13 KOTOPBLIX MO/IeTMpPOBaHue CKY/IbIITYPHBIX TTOBEPXHOCTeN CI0XKHOM (hOpMBI, a Apyroi

— YUC/IeHHBIA MeTog, pellieHus quddepeHIMa/IbHBIX YpaBHEHUM C

YaCTHBIMHU TIPOU3BOAHBIMU, @ TaK)Ke UHTErPa/IbHbIX YpaBHEHUM.

— pa3BUTHe pacCMaTpHUBaeMOM CUCTeMbl BO BpeMeHU, HaurHasi OT 3aMbIC/Ia U
3aKaH4MBasl CIIMCAHKEM.

— COBOKYITHOCTb B3aMMOCBSI3aHHBIX U B3aUMO/IeHiCTBYIOIIMX BU/IOB
JesITeIbHOCTH, TIPe00pa3yIoIIX BXOABI U BBIXOABI.

— TIOTIbITKA JIefiCTBUM C orpe/ie/leHHbIMY HaualbHON M KOHEUHOM /JaTamH,
TipeAripuHUMaeMast Jijist CO3/laHus MPOAYKTa WK YCIYTH B COOTBETCTBUU C 3a/laHHBIMU
pecypcamu ¥ TpeOOBaHHUSIMH.

CucteMoii yripaByieHUst IaHHBIMA 00 W3e/TMY Ha3bIBaeTCsI
Bonpocbl 3akpbimozo muna:

CambIM Bq)q)eKTI/IBHbIM MMyTeM TIOBBILIEHWA KdUeCTBd U IMTPOU3BOAUTE/TBHOCTH
IMMPOEKTHOI'O TpyJa ABJ/IAETCA €r0 aBTOMaTu3aliisda, B OCHOBY KOTOpOﬁ I10JIO>KeHBI:

1. CucremHbIN NTOAX0[;
2. MHoOrokprrepuaabHasi ONTUMU3aLUs;
3. BriurciuTeibHbIE METO/bI BBIMOTHEHUS TTPOEKTHBIX MPOLEAYD;

4. MeTo/zibI MCKYCCTBEHHOTO MHTEJITIEKTA [IJ151 IPUHSTHS PeLleHui B
TPYAHOpeanu3yeMbIX 3ajjauax;

5. Vcronib30BaHie COBPEMEHHBIX CICTEM aBTOMAaTHU3MPOBAHHOTO ITPOEKTHUPOBAHUS;
6. Bce BbIlIENIEDEUHC/IEHHBIE;

7.1,3,4,5.
CaMBbIM ZJOPOTrOCTOSIILUM Ji/Is1 BHECEHUSI U3MEeHeHNI B KOHCTPYKLMIO SIB/IIeTCS 3Tarl
JKU3HEHHOI'O 1[UKJIA:

1. Okcrnyarauuy;
2. IIpon3BoACTBa;

3. IIpoekTrpoBaHus.

[list BCeX MOAXO0/I0B K MPOEKTUPOBAHUIO C/IOKHBIX CHCTEM XapAKTEePHBI CJIeYHOII[e
0COOEHHOCTH:

1. CTpyKTypu3alus rpoljecca MpoeKTUPOBaHMUsl, BbIpa)kaeMast 1eKOMIT03H1L[ueit
TPOEKTHBIX 33/lau ¥ JOKYMeHTal[\H, BbI/le/IleHHeM CTaZluii, 3TaroB, TIPOLeayp;

2. TepalliOHHBIN XapaKTep NPOeKTHPOBaHUS;
3. Tunv3aums U yHU(UKaLYs IPOEKTHBIX PellieHUH U CPe/iCTB IIPOeKTUPOBaHKS;
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Ne 5

Ne 6

Ne 7

Ne 8

4. Be3anbTepHaTUBHOE NIPUHSTHE PeLleHU MPY CO3/1aHUU C/IOXKHBIX CUCTEM.
B ueMm cocrouT 3a/jaua MHTEPIIO/ISILIY:

1. 3aMeHa KpUBOM W/TH ITOBEPXHOCTH, OMTUCHIBAOIIIUMHICS CITIOKHBIMU (QYHKLIASMHU,
JIPYTUMHU 00BeKTaMu, OITHCHIBAIOIIIMMUICS TIPOCTLIMU YPaBHEHUsIMU, €3 TIoTepu
He00X0JUMOM TOUHOCTH;

2. [Touck rmagKux KpUBBIX (CIIaitHOB) WM TTOBEPXHOCTEM, MPOXOIAIIUX uepe3
MHO’KeCTBO 3a/IaHHbIX TOUEK;

3. Vickomast KprBasi WM TIOBEPXHOCTB JI0JDKHA OMMCHIBAaTHCS (PyHKLMel, obecrieunB
HeoOXoAUMYIO cTereHb v depeHLMPOBaHUS.

CornacHo I'OCT 15.001-88 texnuueckoe 3aganue (T3) ycraHaBivuBaeT Ajst
TeXHUYeCKOU CUCTEeMBI:

1. OCHOBHOe Ha3HaueHNe;
2. TexHuueckue ¥ TaKTUKO-TexHUUecKue xapakrepuctuku (TTX);
3. TToka3are/iu KaueCTBa U TEXHUKO-IKOHOMHUUECKUEe TpeOOBaHUS;

4. BoirosiHeHWe HeO0OXOAUMBIX CTaJii pa3pabOTKH KOHCTPYKTOPCKOU U
TEXHOIOTUUEeCKOM JOKyMEeHTAaL[H U ee COCTaB;

5. CrierjuasibHbIe TpeOOBAHUS;
6. Bce BbILIETIEDEUNC/IEHHBIE;

7.1, 2,3, 4.
B uem coCTOUT 3a/1aua arnrpoKCUMAIIUH:

1. 3aMeHa KpUBOM WK ITOBEPXHOCTH, OMTUCHIBAOIIIUMUICS CITIOKHBIMU (QYHKLIASIMHU,
JIPYTUMHU 00BEKTaMH, OITHUCHIBAIOIIIMMUCS TIPOCTLIMU YPaBHEHUsIMH, €3 TIoTepu
HE00X0IUMOM TOUHOCTH;

2. Ilouck miagKuxX KpUBbIX (CT/IaitHOB) UM TTOBEPXHOCTe, MPOXOJAIINX uepe3
MHOXECTBO 3a/JaHHbIX TOUeK;

3. ickomast KpiBast WA TIOBEPXHOCTD ZI0/DKHA OTIMCHIBATLCS PYHKIMEH, 00ecreunB
HE00OX0IUMYI0 cTereHb AuddepeHIPOBaHMS.
K meTosamM ogHOMepHOM ONTUMHU3ALIMU OTHOCSTCS:

1. MeTtop, suxoTOMUM;

2. MeTog, 30/10TOTO CeueHwUs;

3. MeToz MOKOOPAWHATHOIO CITyCKa;
4. Metop, Po3eHOpoKa;

5.1, 2;

6.1, 3;

7.3, 4;

8.1,2,3.
K meTozaM MHOroMepHO# ONTUMH3aL{UM OTHOCSTCS:

1. Metop, Ilayanna;
2. Metopn koHpurypauui Xyka-/xudca;

3. Metog, ®uboHauuwy;
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Ne 9

Ne 10

4. ITonlvHOMUAa/IbHAA arIpOKCAMAaLIUS;
5.1,2;

6.3, 4;

7.2,3,4;

8.1, 3.
B cocraB mammHoctpouTtenbHbix CATIP B KauecTBe COCTaB/SAOLIMX BXOAAT:

1. CAD-, PDM-, SCADA-;
2. PDM-, PLM-, CAE-;
3. CAD-, CAM-, CAE-;
4. ERP-, CAM-, CAE-;

5. CAD-, CAM-, PLM-.
B coctaB CAE-cucrem npexxzie BCEro BK/IFQUarOT MPOTrPaMMBbl /151 BbITIOJTHEHUS
CeTyIoIIUX TIPOLeAyp:

1. MOAe]’IHpOBaHI/Ie riojiei Cl)I/IBI/ILIeCKI/IX B€J/JIMUMH, B TOM UUCJ/IE€ aHAJ/IM3 TIPOYHOCTH,
KOTOprﬁ Yallje BCero BBITIOJIHAETCA METOAOM KOHEUHBIX 3JIEMEHTOB;

2. PacyeT COCTOSIHHI MO/|e/TIPYeMBbIX 00BEKTOB U TIePeXO/{HBIX ITPOLIeCCOB B HUX
Cpe/iCTBAMU MaKpOYPOBHSI;

3. ImuTalioHHOE MO/ie/TMPOBaHKe CIOKHBIX ITPOU3BOZCTBEHHBIX CUCTEM Ha OCHOBE
MaccoBoro obcmykKuBaHus U ceteid [letpu;

4. Pa3paboTKa TeXHOJOTMYeCKUX MPOLIeCCOB, CUHTE3 YTIPABJISIONIUX MPOrPaMM
TEXHOJIOrMUeCcKoro obopygoBanus ¢ UITY;

5.1,2,3;
6. 2, 3, 4;

7.1, 3, 4.
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