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1. HEJIM U 3AJJAYUN AU CHUITINHBI

1.1. Ieau AMCUMIIMHBI

CocCTOST B OBJIAJICHUUA TEOPETUUECKUMU 3HAHUSIMH, MPAKTUYECKUMHU HAaBBI-
KaMU U YMEHMSIMU pelieHus 3a1a4d pa3paboTKu NIpUOOPOB U CHCIIUATU3UPOBAHHBIX
CUCTEM C TOMOIIBI METOJAOB M CPEICTB aBTOMAaTU3UPOBAHHOIO MPOEKTHPOBA-
HUSL.

1.2. 3axaum 0CBOCHUSA TUCHHUILIIMHBI

N3yuenne BO3MOXKHOCTEH M OCOOCHHOCTEW MPUMEHEHHS COBPEMEHHBIX
CAIIP, meTo/0B, MpOrpaMMHOIO U MaT€MAaTHYECKOT0 00€CTIeueHus JUIsl BBITIOJI-
HEHHUsI NPOLEAYp CHHTE3a, aHalIu3a, ONTHUMHU3ALUU KOHCTPYKUUWA U U MPUHSITHUS
MPOEKTHBIX pemieHuid. [IpuoOpeTreHne 3HaHWI O COBPEMEHHBIX MPOTPAMMHBIX
KOMILIEKCAX MPOCKTUPOBAHUSI NPUOOPOB U UX CUCTEM, TEXHUUYECKUX CpEJICTBAX,
npuMeHseMbix B CAIIP, OCHOBHBIX HaIlpaBJICHUSAX Pa3BUTHUSA U COBEPIIECHCTBOBA-
HUst CAIIP; OCHOBHBIX THIIAX MaT€MaTHUYECKUX MOJEIIEHN, UCIIOIb3yEMBIX IS TO-
CTPOEHUSI CPEJICTB AaBTOMATU3UPOBAHHOTO MPOECKTUPOBAHUSA, MATEMATHUUYECKHUX TO-
CTAHOBKAaxX M METOJaX aBTOMATU3UPOBAHHOIO pelleHus 3a71a4 (PyHKIIMOHAIBLHOTO U
KOHCTPYKTOPCKOTO CMHTE3a, aHajIu3a MPOIECCOB Pa3inyHON (U3UYECKOU MPUPO-
JIbl B IpUOOpax U ONTUMU3AIUU KOHCTPYKIUMA TPUOOPOB U UX CUCTEM; METOJIax U
QNrOpuTMax, NPUMEHSAEMBIX Uil PELICHMS] THIOBBIX 3a/a4 CHUHTE3a U aHaIU3a,
peraemMbIX B X0l (PYHKIIMOHAIBLHOTO U KOHCTPYKTOPCKOTO MPOESKTUPOBAHUS TTPH-
60opoB u cucteM. OCBOEHNE YMEHHUI OCYIIECTBISATh MATEMATHYECKYIO TOCTAHOBKY
TUTIOBBIX 337a4 U BBIOMpaTh 3((HEKTUBHBIE METOMBI U CPEACTBAa aBTOMATHU3UPO-
BAaHHOT'O CHHTE3a U aHaJIM3a CXEM U KOHCTPYKIIUN MPUOOPOB M CUCTEM; BBIIOJIHSTH
IIPOEKTHBIE MPOLEAYPHI C HCIOJIB30BAHUEM COBPEMEHHBIX IPOrPAMMHBIX KOM-
IJIEKCOB aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHMUS; OLICHUBATh U BHIOMpPATh HAuOO-
nee g heKTHBHOE MaTEeMAaTHYECKOE W MPOTPAaMMHOE oOecIieueHne I aBTOMATH-
3amuu MPOEKTHHIX paboT. [IpnoOpereHne HaBBIKOB BBIOOpa U (DOPMHUPOBAHUS Ma-
TEMAaTHUYECKUX MOJEJIeH 00BhEKTa MPOSKTUPOBAHUS, METOJOB U CPEJICTB PEIICHUs
3a7a4 KOHCTPYKTMBHOT'O CHHTE€3a, KOMIUIEKCHOTO aHaJiu3a W ONTHUMU3AlMU pas-
JUYHBIX XapaKTEPUCTUK MPUOOPOB U CUCTEM.

2. MECTO JUCHUMIIVIMHBI B CTPYKTYPE OIIOII

JuctuminHa «ABTOMAaTU3aIMs TEXHUYECKONW TOJITOTOBKU MPOU3BOJICTBAY
OTHOCHUTCSA K IUCIMIUIMHAM 4acTH, GOPMHUPYEMOI yUaCTHUKaMH 00pa30BaTeIbHbIX
oTHOIIeHUH, 6110Kka b.1 yueGHoro iana.

3. IEPEYEHD IVIAHUPYEMBIX PE3VJILTATOB OBYUEHMUS 11O
JACHUTIINHE

[Ipouecc n3yyeHus: TUCUUILIAHBI «ABTOMATHU3ALMS TEXHUYECKON MOATOTOB-
KU MPOU3BOJICTBA» HAIPaBIICH HA (POPMUPOBAHUE CIACAYIONTUX KOMIICTCHITUH:

[IK-2 - rOoTOBHOCTBIO K MaTeéMaTHU4YE€CKOMY MOAECIUPOBAHUIO MPOLECCOB U
00BEKTOB MPUOOPOCTPOCHUSI U UX HCCIECIOBAHUIO Ha 0a3e CTaHAAPTHBIX MaKETOB



aBTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHMS U CAMOCTOSATEIBHO Pa3pabOTaHHBIX MPO-
IPAMMHBIX IPOIYKTOB

Komnerenuust Pe3yabTaThl 00yueHus, XapaKTepUu3yimne
c(hOpMUPOBAHHOCTH KOMIIETEHIIUHN
[1K-2 3HaeT: OCHOBHBIE TUIIBI MATEMATUUYECKUX MOJIETIEH, UCTIOIb-

3yEeMBbIX ISl pa3IMYHbIX aCleKTOB M YPOBHEHW MpuOOpOB U
CUCTEM, MaTEMaTHYECKYIO0 MOCTAaHOBKY M METOJbI aBTOMa-
TU3UPOBAHHOTO pEIIeHUs 3a/a4 (PYHKIIMOHATBLHOTO W KOH-
CTPYKTOPCKOTO CHHTE3a, aHali3a MPOIIECCOB PA3IMUYHON
¢dusnyueckoil mpupoaAsl B MpUOOpax U ONTHUMHU3AINUA KOHCT-
pYKIUHI

YmeeT: oCylIECTBIATh MATEMATHUYECKYIO IIOCTAHOBKY THIIO-
BBIX 3a/1a4 M BbIOMpaTh 3(PPEKTUBHBIE METOABI U CPEACTBA
aBTOMATU3UPOBAHHOTO CHUHTE3a W aHaldu3a KOHCTPYKIUH
NpUOOPOB, BBHIMOJIHATH MPOEKTHBIE MPOLEAYPHI C UCIOIb30-
BaHUEM COBPEMEHHBIX MPOTrPaMMHBIX KOMIIJIEKCOB aBTOMa-
TU3UPOBAHHOTO IPOEKTUPOBAHUS

Baageer: HaBpIKaMK MPUMEHEHUSI COBPEMEHHBIX CPEACTB U
KOMIUJIEKCOB aBTOMATHU3UPOBAHHOI'O MPOCKTUPOBAHUSA IS
MOJICIMPOBAHUS PA3TUYHBIX XapaKTEPUCTUK MPUOOPOB

4. OFBEM JUCHUATLIMHBI (MOJIYJIS)

O6ma51 TPYAOCMKOCTb AUCHUIIIINHBI ((ABTOMaTI/ISaL[I/IH TEXHUYECKOU IIoaro-
TOBKH ITPOU3BOJACTBA» COCTABJIACT "/ 3a4ETHBIX CIAHMHUII.

PacnpeneneHHe TPYAZOCMKOCTHU NJUCHUILINHEBI 110 BUIaM 3aHATUMN

Ounas ¢gopma oOyueHust

Bun yueOHO# paboThI Bcero Cemectpsl

4acoB 8

AyAUTOpHBIE 3aHATHSA (BCEro) 48 48

B Tom uncie:

Jlexun 12 12

[Tpaktuueckue 3ausarus (113) 12 12

Jlaboparopusie pabotsl (JIP) 24 24

CamocTrosiTesibHasi padoTa 96 96

KypcoBoli mpoekT + +

KonTponbsHas paborta

BI/IIL HpOMG)I(YTO‘{HOﬁ aTTcCTaluu — 3a4CT C

OILIEHKOM

By mpoMexyTOYHOM aTTecTanuy — 9K3aMeH + +




OO0u1as Tpy10€MKOCTh qac 180 180
9K3aM. e]l. 36 36
3aouynasi ¢opma o0ydeHMsI
Bun yue6Ho# paboTh Bcero CemecTpbl
4acoB 10
AyauTopHbie 3aHATHS (BCEro) 16 16
B Tom yucie:
Jlexun 4 4
[Tpaktuueckue 3ausarus (113) 4 4
Jlaboparopusie pabotsl (JIP) 8 8
CamocTosiTesibHasi paboTa 155 155

KypcoBoli mpoexT + +

KoHTposnbHas paboTta

Bu npoMexxyTOUHOM aTTeCTalMu — 3a4eT C

OILICHKOM

By npomMexyTOUHOM arTecTaluy — 9K3aMEH + +

OO0uias Tpy10€MKOCTh yac 180 180
9K3aM. €]I. 9 9

5. COAEP)KAHUE JUCLHUTIAHBI (MOLY.JIST)

5.1. Conepskanue pa3iesioB JMCHMILUIMHBI U pacnpeae/ieHne TPy10eMKO-
CTH IO BUAAM 3aHATHH

ouyHasi gopma oOyueHust

Ne HaumenoBaHue TeMbl Conepxanue pasueina Jlexn Ipax | JIa6. | CPC Bcee
/i 3aH. 3aH. ro,
yac
CoctaB 1 BO3MOXXHOCTH | OCOOEHHOCTH HMPOEKTUPOBAHUS C HCIOIb30BAHUEM
coBpeMeHHbIX ~ CAIIP | MeTo0B M CpeACTB aBTOMATU3AlUM IMPOEKTHBIX
1 npubopoB. pabor. CocTtaB u BO3MOXXHOCTH COBPEMEHHBIX 2 4 5 11
CAIIP (yHKOMOHAIEHOTO W KOHCTPYKTOPCKOTO
POEKTHPOBAHMS.
CocraB u Bo3MoxkHocTH | Haunbonee pacnpocTpaHeHHbIE IPOrpaMMHBIE KOM-
coBpeMeHHbIX ~ CAIIP | miekchl KOHCTPYKTOPCKOIO, TOIMOJOIMYECKOTO U
5 pubopoB. CXEMOTEXHHUYECKOTO MPOEKTUPOBAHUS MPHOOPOB U 5 2 4 7 15
cucrem: nmakersl OrCAD, Altima Design, P-CAD,
Pro/ENGINEER, xkommiekcel cpencte Mentor
Graphics, Cadence.
TunoBele 3amaun © | THIOBEIE 3ajayM aHaNM3a, CHHTE3a U ONTHMH3a-
ABTOMAaTH3UPOBAaHHBIE IIUX Ha dTamnax (yHKIMOHAIBHOTO U KOHCTPYKTOP-
3 CpelcTBa  MPOCKTHPO- | CKOTO MPOCKTHpOBaHHs mpubopoB u cucteM. Co- 2 4 7 13
BaHMUs IPUOOPOB BpPEMEHHBIE IOJXOABI, METOJbl W OpraHU3aIus
MaTeMaTHIECKOro 00ecedeH s Ul UX PEIlIeHUs
Tunossle 3amaun  u | OCOOEHHOCTH NMPOEKTHPOBAHUS ICKTPOHHOM dac-
ABTOMAaTH3UPOBAHHBIE Tt mpubopos. Knaccupukanust 3amad u MeTomoB
4 cpelcTBa ¢yHKIMO- | (QYHKIMOHAJIBHOTO HPOEKTHPOBAaHHS HPHUOOPOB H 2 2 4 7 15
HaJIBHOTO  MPOEKTHPO- | CHUCTEM.
BaHMs IPUOOPOB




Maremarnueckoe u
IporpaMMHoe ooecre-
YeHHEe JUIi  peLICHHS

MareMaTn4eckue MOJIENH, METOIbl U alTOPUTMEI
pelIeHus 3ajay CHHTE3a, aHalli3a U ONTHMH3AINU
¢GyHKIMOHANBHBIX  ((QyHKIIHOHAIBHO-TIOTHYECKHUX )

5 2 4 7 13
3a7a4 (QYHKIMOHABHO- | M TPHHIMIHANBHBIX CXEM NPHOOPOB M HX KOM-
TO MIPOEKTHPOBAHUS | TIIIEKCOB.
puOOpoB
MaremaTtuaeckoe n | MaremMaTH4ecKue MOJENH, METOIBI U aJTOPHTMEI
nporpaMMHoe oOecrie- | pelieHus 3ajay CHHTE3a, aHallM3a U ONTHMH3ALNU
6 4yeHHe Juil  peureHus | QyHKIMOHANBHBIX ((YyHKIHOHAIEHO-JIOTUYECKHX) ) ) 4 7 15
3a7a4 (QYHKIMOHANBHO- | U TNPHHIMIHANBHBIX CXEM NPHOOPOB U HX KOM-
ro MIPOEKTHPOBAHHS | TIJIEKCOB.
mpudOpoB
Maremarudeckoe n | Kmaccudukanus 3agad, MaTeMaTHUECKUX MOZEICH
nporpaMMHOe  obecrie- | I METOHOB KOHCTPYKTOPCKOTO IIPOCKTHPOBAHUS
7 YeHWe IS pemIeHHs | NMPUOOPOB U CHCTEM. ’ ’ 4 7 15
3a7a4 KOHCTPYKTOPCKO-
ro MIPOEKTHPOBAHHS
pubopoB
MaremaTnaeckoe n | MaremMaTn4ecKkue MOMAENH, METOIbl M alTOPHTMEI
nporpaMMHOe  obecrie- | pemreHus 3a/1ad TOMOJIOTHIECKOr0 IPOSKTHPOBAHNUS
3 YeHWe I8 PeHIeHUs | paJfodJIeKTPOHHBIX MOJYyJeH (Y3/10B Ha NeYaTHBIX ) 4 7 13
3aJa4 TOIIOJIOTHYECKOTO | IIIaTax) B COCTaBe MPUOOPOB.
HNPOEKTHPOBAHUS  IIPH-
60poB
Mogenu u  MeToxasl | MaremaTH4ecKHe MOJIENH, METOAbl U AIrOPHTMBI
9 TOMOJOTHYECKOTO TPO- | pEelIeHHs 3a/1au TOMOJIOTHUECKOTO MPOEKTUPOBAHUS 5 5 4 7 15
eKTHPOBAHHS IPHOOPOB | PATMOIIEKTPOHHBIX MOAYJEH (y3/I0B Ha MEYATHBIX
mJ1aTax) B COCTaBe NpHOOPOB.
MaremaTndeckne Mo- | MaremaTHdecKHe MOIENH, HCIOJIb3yeMble B KOH-
nenu  mpubopoB s | crpyktopckux CAIIP, 3D-mozpenn KOHCTPYKITHIA,
10 2 4 7 13
3a/la4 KOHCTPYKTOPCKO- | MeTozbl ux noctpoeHus. CAIIP Pro/ENGINEER,
'O IPOEKTHPOBAHHUS €€ CTPYKTypa U OCHOBHBIE BO3MOXHOCTH.
3amaun aHanm3a W aB- | OCHOBHBIC 33/1a4d aHANHM3a U BEpH(PUKAIIH KOHCT-
TOMaTHU3NPOBaHHEIE pykmmii mpubopoB u cucTeM. MareMaTndecknue
1] | CPeACTBA NPH MPOEKTH- | MOJICIH NPOLECCOB H nojied pa3nuuHOd Quzmue- ’ ’ 4 7 15
pOBaHUH IPHOOPOB. CKOH IPHPOABI B KOHCTPYKIUSIX HPHOOPOB U KOM-
miekcoB. ONTUMU3AIMS CTPYKTYPEI, TapaMeTpoB U
XapaKTepHCTHK IPHOOPOB ¥ CHCTEM
Mopgenu, Metoasl  u | MeTonpl, MOAENM M alTOPUTMBI PEIISHUS 3a1a4
aBTOMAaTHU3UPOBAHHBIE ydeTa CTaTHCTHYIECKOro pazdpoca mapamMeTpoB IpU
CpeACTBAa  CTaTUCTHYE- | MPOEKTHPOBAHUH HPHOOPOB M cucTteM. OCHOBHBIE
12 | ckoro MoOAENMpOBaHMA | HANpPABICHUSA U TCHACHUMU PAa3BUTHUS M IOBBIILE- 2 4 7 13
npubopos.  PasBurme | HUS S(GQPEKTHBHOCTH COBPEMEHHBIX METOJOB U
coBpemeHHBIX ~ CAIIP | cpeacTB aBTOMaTH3MPOBAHHOTO IIPOSKTHPOBAHUS
npubopoB pUOOPOB U CHUCTEM.
Hroro 12 12 24 96 180
3a04Has popma 00y4yeHuUs
Ne HaunmenoBanue TeMbl Conepxanue paszena Jlekiy IIpax | Jlab. CPC Bcee
n/ 3aH. 3aH. ro,
qac
CoctaB 1 BO3MOXKHOCTH | OCOOEHHOCTH NMPOESKTHUPOBAHUS C MUCIIOIb30BAHHEM
coBpeMeHHbIX ~ CAIIP | MeToIoB M CpeACTB aBTOMATH3allMM TPOCKTHBIX
pubopoB. pabor. CoctaB M BO3MOXHOCTH COBPEMEHHBIX
CAIIP (GyHKUIMOHAIBHOTO U KOHCTPYKTOPCKOTO
1 npoektupoBanusa. Hambomee pacnpocTpaHeHHBIE 5 53 45
HNpOTPaMMHBIE  KOMITIEKCHl ~ KOHCTPYKTOPCKOTO,
TOIOJIOTMYECKOI0 M CXEMOTEXHHIECKOTO MPOEKTH-
poBaHus mpubopoB u cuctem: makeTel OrCAD,
Altima Design, P-CAD, Pro/ENGINEER, xom-
iekcel cpectB Mentor Graphics, Cadence.
Tunosele 3amaun u | TumoBble 3aJayM aHaNM3a, CUHTE3a U ONTHMH3a-
aBTOMAaTHU3UPOBAHHBIE MU Ha 3Tanax (QyHKIHOHAIBHOTO M KOHCTPYKTOD-
CpeACTBa  MPOEKTHPO- | CKOTO MPOEKTHpoBaHMs HpubopoB u cucreM. Co-
BaHMs mHpHOOpoB. TH- | BpeMEHHBIE MOAXOABI, METOABI W OPTaHM3AIUsI
2 MOBBIE 33aJa4d M aBTO- | MAaTEMAaTHYECKOro OOECHeUCHUs AT UX PELICHHUS. 2 2 4 43 51

MAaTU3HPOBAHHEBIE CpEl-
cTBa (DYHKIIMOHAILHOTO
NPOEKTHPOBAHUS  IIPH-
60opoB

OCo0eHHOCTH MPOEKTHPOBAHMS JJIEKTPOHHOW Hac-
™1 npubopoB. Knaccudukanus 3amad ¥ MeToIoB
(YHKIMOHAIBHOTO TPOSKTHPOBaHHsS HPUOOPOB H
CHCTEM.




Maremarnueckoe u | MaremMaTH4ecKHe MOJENH, METOIbl U aJTrOPHTMEI
nporpaMMHoOe olecrie- | pelieHus 3ajady CHHTE3a, aHalli3a U ONTHMH3AINU
YeHHe Uil peuleHus | QyHKIHOHANBHBIX ((yHKIHOHATEHO-JIOTHYECKUX) 43 49
3a7a4 (QYHKIMOHABHO- | M TPHHIMIHANBHBIX CXEM NPHOOPOB M HX KOM-
TO MIPOEKTHPOBAHUS | TIIIEKCOB.
puOOpoB
MaremaTtuaeckoe n | Knaccuguxanus 3agad, mMaTeMaTHUeCKUX Mopeneit
nporpaMMHoe olecrie- | U METOIOB KOHCTPYKTOPCKOTO IIPOEKTHPOBAHHUS
YeHHe JUIl  pelleHus | nmpubopoB M cucTeM. MareMaTHdeckue MOJENH,
3a1a4 TOMOJOTUYECKOTO | METOJbl M alTOPUTMbI PEIICHMS 3a[ad TOMOJIOTH-
MPOCKTUPOBAHUSA HPHU- | YECKOTO  NPOEKTHPOBAHHUS  PaJMONICKTPOHHBIX 43 51
0opoB Monenu u MeTO- | MoAysel (y3/IOB Ha MEYATHBIX IUIaTaXx) B COCTaBe
I6I  TOTOJIOTHYECKOTO | MPHOOPOB.
HNPOEKTHPOBAHUSI  IIPH-
OOpOB.
Maremartnueckne Mo- | MaremaTH4ecKHe MOJENH, HCIOJIb3yeMble B KOH-
nenu  npubopoB s | crpykropckux CAIIP, 3D-mozenu KOHCTPYKIM,
3aja4 KOHCTpYKTOpcko- | metonsl ux moctpoerusi. CAITP Pro/ENGINEER,
ro  IPOEKTHPOBAHUS. | €€ CTPYKTypa M OCHOBHBIE BO3MOXHOCTH. OCHOB-
3amaun aHanuM3a IIPH | HBIC 3a[a4M aHAIN3a U BepH(UKALUHA KOHCTPYKIUit
HNPOEKTHPOBAHNK TpH- | MpuOOpPOB M cHcTeM. MaTeMaTHuecKne MOMAENIH
6opoB. Monenn u Me- | MPOLECCOB W IOJEH pa3IM4HON (U3MIECKOil IpH-
TOJBI CTATHCTHYECKOTO | POIBI B KOHCTPYKIHMSIX NMPUOOPOB M KOMIUIEKCOB.
MoJenupoBaHust — npu- | OnTUMHU3aLUsA CTPYKTYpbL, IIapaMeTpOB U XapakTe- 43 47
6opoB. PasButne co- | pucTHK HpUOOPOB M cHCTeM. MeTOoxbl, MOIEIH U
BPEMEHHBIX CAIIP | anropuTMsl peleHus 3afad yueTa CTaTHCTHYECKO-
pubopoB. ro pasbpoca mapamMeTpoB NpU MPOCKTUPOBAHUHU

npubopoB u cucreM. OCHOBHBIC HANpPaBICHUSA U

TEHJCHIINU PA3BUTHUSI W TOBBIIICHHUSA 3(PEKTHBHO-

CTH COBPEMEHHBIX METOIOB U CPEACTB aBTOMATH-

3UPOBAHHOTO HPOEKTHPOBAHHUS IIPHUOOPOB U CHC-

TEM.

Hroro 155 180

5.2 Ilepeyenn J1a00paTOPHBIX PadOT

1. ABToMaru3upoBaHHasi KOMIIOHOBKA U Pa3MEIIEHNE AIEMEHTOB IPU IPOEKTUPOBAHUU
TOIIOJIOTMH [I€YaTHOM IUIATHI.
2. MogaenupoBaHue U aHaJIM3 BPEMEHU 3a/Iep>KKU CUTHAJa B IPOBOJAHMKAX Ha Iedat-

HBIX IIJIaTax.

3. MogenupoBaHue U aHAIU3 HECTAIMOHAPHBIX TEIUIOBBIX IPOLIECCOB B 3JIEMEHTAX H
y371ax mpuOopoB.
4. MopnenupoBaHUE TUTIOBBIX (IJEKTPUIECKHX, TEIUIOBBIX, MEXaHUYECKUX) XapaKTepH-
CTUK  KOHCTPYKIMH NPUOOPOB C HMCIIOIB30BAHHEM COBPEMEHHBIX INPOrPaMMHBIX

CPENCTB.

6. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBUUM € y4eOHBIM IJIAHOM OCBOEHHUE TUCUUIUIMHBI NIpeaycMaTpu
BAET BBINOJHEHNUE KypcoBOTro nmpoekrta B 8 n 10 cemecTpax.

[TpumepHas TemaTnka KypcoBoro npoekra: «M3yueHrne u npuMeHeHHe METOo-
JI0B, MATEMAaTUYECKOTO 00ECIICUCHHSI U CPEICTB aBTOMATH3UPOBAHHOTO TPOCKTH-
pOBaHUs TPUOOPOBY.

Conep>kaHueM KypCOBOI'O IIPOEKTA SIBIISIETCS M3YyYEHUE BO3MOYKHOCTEM CO-
BPEMEHHBIX METOJIOB M CPEACTB aBTOMATHU3UPOBAHHOTO MPOECKTUPOBAHUS MPUOO-
poB, BbIOOp Hanbosee 3(P(PEKTUBHBIX B KOHKPETHBIX YCIOBHUSIX U MPUMEHEHUE JIs
pEIIEeHUs TUIIOBBIX IPOEKTHBIX 3a/1a4.



3amaun, pemnaeMble P BHITOJIHEHUH KypCOBOTO MPOEKTA:
o MPOBECTH TOMCK M aHANU3 WH(DOPMAIMKA O UMEIOIINXCS METOJIaX M CPEACT-
BaX, UX BO3MOXKHOCTSAX U 000CHOBaTh BHIOOp HamOoJiee 1es1ecoo0pa3HbIX U3 HUX B

paMKax SaHaHHOfI TCMATUKH,

e pa3paboTaTh METOJIUKY MX MPUMEHEHUS ISl PelIeHUs KOHKPETHBIX TTOCTABIICH-
HBIX 3a/1a4;
® MPOBECTH MPAKTHUYECKOE MPUMEHECHUE HA MTPUMEPE TUITOBBIX KOHCTPYKLIHHN IPU-

OOpOB Ha YPOBHE y3JI0B U YCTPOUCTB.
KypcoBoif mpoekT BKIOYAT B ce0s PacUeTHO-TIOSICHUTEIBHYIO 3aIUCKy C

IPUIOKEHUE HEOOXOIMMOT0 Irparueckoro MaTepuarna.

7. OHEHOYHBIE MATEPHAJIBI JUISI TIPOBEJIEHUS
MPOMEKYTOYHON ATTECTALIMM OBYUYAIOIIUXCS 11O
JUCHOUILINHE (MOAY.JIIO)

7.1. Onucanue mokaszarejell M KpUTepUeB OLEHUBAHUS KOMIIETEHIMM
Ha Pa3JIMYHBbIX 3Tanax ux GopMUPOBaHUS, ONTUCAHUE KA OLEHUBAHUS

7.1.1 DTan TeKyunero KOHTpOJsi

Pesynbrarsl TEKyIIEro KOHTPOJSA 3HAHUM M MEKCECCHOHHOM aTTECTalluu
OLICHUBAIOTCS 110 CIEAYIOIIEN CUCTEME:

«aTTEeCTOBAHY;

«HE aTTECTOBaH».

OCHOBHBIE THIIBI MaTeMa-
THYCCKHX MOJeel, Hc-
MONB3YyEeMBIX IS Pa3ind-
HBIX aCHEKTOB U YPOBHEH
npuOOpoOB M CHCTEM, Ma-
TEMaTUYECKy0 IOCTaHOBKY
U METOJbl aBTOMAaTU3UPO-
BAaHHOTO pEHICHUs 3amad
(YHKIMOHAIBHOTO U KOH-
CTPYKTOPCKOTO  CHHTE3a,
aHanM3a IPOLECCOB  pas-
TUYHOH (U3HYIEeCKON IpH-
poxabl B IpHOOpax M ONTH-
MU3aLUU KOHCTPYKLUH

TOPHBIX W IPAKTUYECKUX 3aHs-
THUSIX, OTBEYAET HA TEOPETHYE-
CKHE BOIIPOCHI IIPH 3aI1TE

KyPCOBOTI'O TIPOEKTa

B CPOK, PEITyCMOT-
PEHHBIHA B pabo9mIx
nporpaMmax

Komnerenuusy Pesyibraret obyqenus,, Kpurtepuu ATTecTOBaH He aTrrecToBan
XapaKTepH3ylouue OLleHHBAHHUS
c¢(OpMHPOBAHHOCTH KOM-
NEeTeHIHH
[K-2 3HaTh AxTtuBHas paboTa Ha mabopa- | Bemomaenne pador |  HeBrmonneHue

paboT B CpoK, mpe-
JIyCMOTPEHHBIN B
paboumnx mporpam-
Max

yMEThb
OCYMIECTBIIATH ~ MaTeMa-
THYECKYI0O  MOCTaHOBKY

THIIOBBIX 3aJa4 U BbHIOU-
patb 3QQeKTuBHBIE Me-

TOABL U CPEIACTBA aBTOMaA-

Pemenne cranmapTHBIX Ipax-
TUYECKHX 3a/1a4, HAIMCAHWE

KypCOBOTO IPOEKTa

Brinonnenue pa-
00T B CpOK, TIpe-
JIyCMOTPEHHBIHN B
pabouux mpo-
rpaMmax

Hesbimonnenue
paboT B CpOK,
MIPENYCMOTPEHHBIN
B pabouux mpo-
rpaMmax




TU3UPOBAHHOTO CHHTE3a
W aHaiu3a KOHCTPYKIMI
npuboOpoB,  BBINOJIHATD
HPOEKTHBIE TPOLEIYPHI C
HCTIONB30BAHUEM COBpE-

MCHHBIX TIIPOTrpaMMHBIX

KOMIIJIICKCOB aBTOMaTH-

3UPOBAHHOI'O IIPOCKTHU-

pOBaHHs

BIIAJIETh Peluenye MpuKIaaHbIX 33184 B | BpimonHenue pa- Hesbimonnenne
HaBbIKAMH  NIPUMCHEHUS | KOHKPETHOW IMPEIMETHOMN 00- 00T B CpOK, IIpe- paboT B CPOK,
COBPCMCHHBIX CPCICTB M | jacry, BBIMOJHEHHE IUIAHA IyCMOTPEHHBIA B | TIPETyCMOTPEHHBIMA
KOMILICKCOB = aBTOMATH= | 4501 110 pa3paGoTke KYpcoBO- pabounx mpo- B paboYHX MpPO-
SHPOBARHOTO = HPOCKLi- IO MPOEKTa rpamMmmax rpamMmmax

poBaHMs U1 MOJEIHPO-
BaHMs Pa3/IMuHBIX Xapak-
TEPUCTHK IPHOOPOB

7.1.2 DTan npoMe:KyTOYHOr0 KOHTPOJISl 3HAHUM
Pe3ynbTaThl MPpOMEXYTOUYHOIO KOHTPOJIS 3HaHUM oueHuBaroTcsA B 8 U 10 ce-
MecTpax i OYHOUM U 3a04HOM (HopM OOyUEHUS 1O CUCTEME:
«OTIUYHOY;
«XOPOLION;
«YJIOBJIETBOPUTEIHHOY;

«HCYIOBJICTBO

PUTCJIBHO))

Komnerenumust

Pe3yabTaTbl
o0yueHus,
XapaKTepu-
3ylomme
copmupo-
BaHHOCTH
KOMIIeTeHUU

Kpurepun
OLlCHUBAHUSA

OTau4HO Xopomio

YaoBa

Heynosa

TIK-2

3HaTh
OCHOBHBIE THIIBI
MaTeMaTH4e-

CKMX MOJIeJIeH,
UCIIOJIb3yEeMBIX
JUISL pa3TUYHbIX
aCIIEKTOB u
YpOBHEH  mpu-
0OpoB ® cHC-
TeM, Marema-
THYECKYIO IIO-
CTaHOBKY u
METOJbl  aBTO-
MAaTH3HPOBAH-

HOTO pEeIIeHHs
3a1a4 ¢$yHK-
LOUOHANBHOTO U
KOHCTPYKTOP-

CKOTO CHHTE3a,
aHaimM3a  IIpo-
LIECCOB  Pa3JIny-
HOH  (usuye-
CKOM MNpHUPOABI
B npubopax u
ONITHMH3AIAN

KOHCTPYKLUH

Tect

Brmonnenne tec-
Ta Ha 80-90%

BrimosHeHne
recta Ha 90-100%

Brmonnenne

Tecta Ha 70-80%

B tecte menee
70% npaBub-
HBIX OTBETOB

yMeThb
OCYIIECTBIIATh
MaTemMaTH4e-
CKyl0 TOCTa-
HOBKY THIIO-
BBIX 337a4 U

Tect

Brimosnnenue
Tecta Ha 80-90%

Brimosinenue
TecTta Ha 90-
100%

Brimonnenue
Tecta Ha 70-
80%

B tecte me-
Hee 70% mpa-
BUJIBHBIX OT-

BETOB




BBIOHPATH
s¢dexTrBHBIE
METO/IbI "
cpeJcTBa
ABTOMATH3H-
POBaHHOTO
CHHTE3a u
aHaJM3a KOH-
CTPYKLHUH
puoopoB,
BBIIIOJIHATD
MPOEKTHbIE
HPOLEAYPHI C
HCIIOJIB30BA-
HHEM COBpe-
MEHHBIX IIPO-
IPaMMHBIX
KOMILIEKCOB
ABTOMATH3U-
POBAaHHOTO
HPOEKTHPO-
BaHUs

BJIAJICTh Tect Brimosinenue Brimonnenue BrimonneHnue B tecte me-
HaBBIKAMHI tecta Ha 90- tecta Ha 80-90% | Tecta Ha 70- Hee 70% mpa-

PUMEHEHUS 100% 80% BWJIBHBIX OT-
COBPECMECHHBIX BETOB

CpelcTB "
KOMIIJIEKCOB

ABTOMATH3H-
POBaHHOTO

IIPOEKTHPO-

BaHUs VTSt
MOJIEIIPOBa-
HUS ~ pa3iny-
HBIX XapakTe-
PHUCTUK  IIpH-
00poB

7.2 IlpuMepHbIii NepeYeHb OUEHOYHBIX CPEACTB (THNOBbIE KOHTPOJIb-
Hble 3aJJaHUSl WM HHbIe MaTepHaJbl, HeOOXOAUMbIEe JJf OLEHKH 3HAHWI,
YMeHHUIii, HABBIKOB U (MJIM) ONbITA AeATEJILHOCTH)

7.2.1 IlpumepHbIi NepevYeHb 3aJaHUM IJIs1 NMOATOTOBKH K TeCTHPOBA-
HUIO

1. CoBpemennbie CATIP:

— HUCIIOJIB3YIOT TPpaAUITUOHHOC MMPOCKTUPOBAHUC,

— HCMOJIL3YIOT aBTOMATU3MPOBAHHOE NPOEKTUPOBAHUE;

— HUCIIOJIB3YKOT aBTOMAaTUYCCKOC IMPOCKTUPOBAHUC.

2. Ocuosoii uurerpupoBadHeIx CAIIP mpuOopoB CiIyKaT KOMIIIEKCHI IIPOEKTUPOBAHHSL:
-KOHCTPYKTOPCKOTO;

-(pyHKUHOHAJIBHOIO;

-T€XHOJIOTHYECKOTrO.

3. Hamnbonee a3¢dekrnBHbl T npu BEIDOTHEHUU NPOSKTHBIX MPOLIEAYD:
— aHAJIN3a NPOEKTHBIX PelleHuI;

— TIOJTy4YESHUS TIPOCKTHBIX PEIICHHIA,

— ONTHUMHU3AIUM MPOEKTHBIX PelIeHUI.

4. 1ng npoeKTUPOBaHus NpuOOPOB NIUPOKOro npuMeHenus npeauazuayeHsl CAIIP.




— KOMIIJICKCHBbIC,
— YHUBCPCAJILHBIC,
— CIICOHAJIN3UPOBAHHBIC.

5. JIisl TOTIOJIOTUYECKOTO MPOSKTUPOBAHUS MPHOOPOB MpeIHa3HAYEHbI KOMILIEKCHI TIPO-
EKTUPOBAHMSL:

— KOHCTPYKTOPCKOIO;

— ()yHKLIMOHAJIBHOTO;

— TEXHOJIOTHYECKOTO..

6 OcuoBoii noctpoennst CAIIP sBISIIOTCS CpeaCTBa;
— TEXHHYECKHE;

— MPOTPaMMHBIE;

— UHOpPMAIIMOHHBIE.

7. Onpeaensmonei XapaKTepUCTUKON MaTEeMaTHIECKOW MOJICIIH SIBIISICTCS:
- TOYHOCTb;

- BKOHOMHYHOCTb;

- aIeKBaTHOCTb.

8. bazoii 115 moJIyYeHUs] ONTHUMAIbHBIX TPOSKTHBIX PEIICHUN SBIISICTCS:
- KpUTEpPHH;

- OTPaHUYCHHS;

- MOJIEJIH.

9. B coOTBETCTBUM C MIPUHIUIAMU CUCTEMHOT'0 MOIX0/a K MPOSKTUPOBAHUIO MPHOOPOB
NPEICTABIISIIOTCS B BUJIE:

—COBOKYITHOCTH 00Jiee POCTHIX 3JIEMEHTOB;

—KaK 4acTh 0OJIee CII0KHOM CHCTEMBI,

— OJHOBPEMEHHO HCIIOJIB3YIOTCS 002 YKA3aHHBIX NPeACTaBJIeHUS.

10. OcHOBHEIE XapaKTEPUCTUKU IPHUOOPOB B LIEJOM — 3TO:
— BBIXO/IHbIE XaPAKTEPUCTHKH;

— BXOJTHBIC XapaKTEPUCTHUKH;

— BHYTPEHHHUE ITapaMeETPLL

11. ITpu MmoxemupoBanny IMC HCIIOAL3YIOTCSIIapaAMETPHI:
- DJIEMEHTOB;

- Mapa3uTHbIE;

- BBIXOJIHEIE.

12. ITporiecc MpOEKTUPOBAHMS COBPEMEHHBIX MPUOOPOB UMEET XapaKTep:
— UTePaAllMOHHbIN;

— PaBHOMEPHBIIA;

— JIMHEUHBIN.

13. Martemaruueckasi MOJIelb, KOTOPAsi HE YUUTBIBACT CITYYaWHbIX (haKTOPOB (hYHKIIMOHHPO-
BaHWs, HA3bIBACTCS:

— AeTePMHHUPOBAHHOM;

— BEpOSITHOCTHOM;

— IUCKPETHOM.




14. MaTemaThdeckass MOJCIb, 3aJaHHAas B BUAC IOCIACAOBATSILHOCTU IIar0B BBIYKCIIC-
HMH, Ha3LIBACTC:

— aJITOPUTMHUYECKOM;

— aHAJIMTHYECKOM;

— IETEPMUHUPOBAHHOM.

15. IToayyenHsld npu N-KpaTHOM CTaTHCTHYESCKOM MOJICIMPOBAHHH PsAd 3HAUCHHUHN I1a-
PaMeTpoB X| , ..., XN_Ha3bIBAE€TCA COBOKYITHOCTBIO:

— BbIOOPOYHOIA;

— TEHEPAIIBHOM;

— CIIly4alHOM.

16. CBs3b MCXAY BO3MOXHBIMH 3HAYCHUAMHU CHanﬁHOfI BCJIWMYMWHBI 1 BEPOATHOCTIAMHU
HOSIBJICHUS KQXKJIOTO 3HAUEHHUSI CIIYYaliHOW BEJIMYUHBI YCTAHABINBACTCS:

— ¢yHKIHMel pacnpeaeaeHus;

— MaTE€MaTUYECKUM OKUJAHUEM;

— IUCIIEPCHE.

17. TlonoskeHue CpeHEro 3HAYECHHUS CAYYAMHOM BEIUYMHBI, BO3JIE KOTOPOrO I'PYHIIHPY-
FOTCSl DKCIEPUMEHTAILHO NONYUSHHEIC 3HAUCHHUS, XapaKTepHU3yeTCs:

— MATEeMATHYECKHM O:KHIAHHEM,

— IUCTIEPCUEN;

— GyHKIUEH pacTpe/Ie/ICHNS.

18. IIpakTHyeckass HEBO3MOKHOCTh HACTYILUIEHMS B JIIOOOM MOMEHT BpeMeHHu 0oJiee 0ji-
HOT'O COOBITHS HA3LIBAETCS:

— OPAMHAPHOCTHIO;

— CTaIlMOHAPHOCTHIO;

— OTCyTCTBI/IeM HOCH@HCﬁCTBHH.

19. OcHOBHOI OpoLEAYPOii IPH TOHOJOTHYECKOM NMPOESKTHUPOBAHUH Y3JI0B IPUOOPOB SAB-
JIACTCA:

- KOMITOHOBKA;

- pa3MelleHue;

- TPaACCHPOBKA;

- MOI[GHHpOBaHI/Ie.

20. s ydera pa36poca napaMETpoB 3JICMCHTOB MNpPH NPOCKTHPOBAHHMHN HMCIHOJIB3YCTCS
MOACIHUPOBAHUC!

- OJHOBApUAaHTHOC,

- CTATUCTHYECKOC,

- MHOTI'OBapHUaHTHOC.

21. Ecin HEKOTOPBIA mapaMeTp 3aBHCHUT OT JOCTATOYHO OOJBIIOrO YHCIA CAyYaHHBIX
BEJIMYMH, MOJYMHEHHBIX JIOOLIM 3aKOHAM paclpeAciacHHs, TO OH NMPUOIMKEHHO HNOIYMHSIETCS
3aKOHY ... paclpeIe/ICHHUS.

— HOPMAJILHOMY;

— PaBHOMEPHOMY;

— CIIy4aiiHOMY.




22.B 3aa49ax ONTUMHU3AIMKY XapaKTCPUCTHK HDI/I6ODOB BBIXOAHBIC ITapaMCETpPhI, HE BBI6DaH-

HBIC B KA4YCCTBC KPUTCPHUCB.

— YYUTBIBAKOTCS B BU/Ie OTPAHUYCHUI;
— HE YYUTBIBAIOTCS;
— YUYHTHIBAIOTCS B TIPOU3BOJIBHOM (hopMe.

23. B MeToJIe CTAaTHCTHYECKOTO MOJCSIMPOBAHUS OCHOBOM I'eHEpUPOBAHUS BApHUAHTOB

3HAYCHHUM SBISIOTCS CJ'IV‘IEIfIHI)IG quciaa C.

— PaBHOMEPHBIM 3aKOHOM pacrnpeaejieHus Ha uHtepsaJe (0, 1);
— HOpMaJbHBIM 3aKOHOM pacnpenenaeHus Ha uarepsaie (0, 1);
— PaBHOMEPHBIM 3aKOHOM pachpeeiaeHus Ha uatepsaie (—1, 1)

24. 11enplo pelicHUs IMPOCSKTHOM 3aJa4M ITapaMETPHUYSCKON ONTHUMM3AILMU SIBJISECTCS OIl-

PEACICHUC Ha60pa 3HAYCHHI BapbUPYCMbBIX IMMAPaMETPOB, ITPHU KOTOPOM KPHUTCPHH.

— AOCTHTAKT CBOUX HAWJTYYIIHX 3HaquHﬁ;
— CTAHOBATCA HCCYHICCTBCHHBIMU,
— NEepeCTar0T OMPCACIIATHCA.

25. Ilpy MHOTOKPHUTEPUAITLHON ONTUMU3ALINN METOJIOM CBEPTKU KPUTEPHUER:
— BBIOMpAET O/IMH, Hau0O0JIee BAXKHBIA KPUTEPUI KauecTBa;
— CTABHUTCS B COOTBETCTBHE BeCOBON K03 (PuuMeHT, XapaKTepu3yIIUil BasKHOCTH

JAHHOI'0 KPUTEPHUS C TOYKH 3PCHUS NTPOCKTUPOBIIUKA;

— MHUHUMHU3UPYCTCAd MAKCUMAJIIBHOC OTKJIIOHCHHUC YAaCTHOI'O KPUTCPpHA KadeCTBa OT €ro

HanuJIy4mero 3Ha4YCHUs.

OT:

26. 3a1aun aHaIM3a M0JIEH OTHOCITCS K MATEMATUYESCKUM MOJICIISIM
— MHUKPOYPOBHS;

— MaKpOYypOBHS;

— MEraypOoBHHI.

27. OcHOBHAsI M€l YMCIECHHOI0 METOAAa KOHEYHEIX Pa3HOCTEH 3aKII0YAEeTCsI B IEPEXOIE

— pemieHus U@ depeHINATLHON KPaeBOH 3aa4M K PelIEHUI0 CUCTEMbI JIMHEHHbIX

aJredpanvecKux ypaBHeHHId;

— pelIeHHs] JIMHEWHBIX alreOpandecKuxX ypaBHEHUW K pemieHuto auddepeHnanpbHomn

KpacBOM 3a/1auH;

— pemeHus guddepeHnnanTbHON TMHEHHOM 3a1a4u K penieHuto nuddepeHmanbHbIX aj-

re0OpanyecKux ypaBHEHUH.

28. Ilpu pelieHny 3a1a4i KOMIIOHOBKM B OOIIEM cIyYae YUUTHIBAIOT:
— BHGKTpOMaI‘HI/ITHYIO COBMCCTHUMOCTSB 3JICMCHTOB,

— TETUIOBYIO COBMECTHUMOCTh 3JIEMEHTOB;

— 00a nepevncJeHHbIX paKTopa.

29. OCHOBHOH HEJOCTATOK IMOCIEIOBATEILHOTO aIrOPUTMA KOMIIOHOBKH

— HECMOCOOHOCTH HAXOAUTH IV100AJbHBI MUHUMYM KOJIHYECTBA BHEIIHUX CBSI3eH;
— CJIOKHOCTH BBITIOJHSEMBIX OIEpaIuid;

— 3HaYNTEIbHBIC BPEMECHHBIC 3aTPATHI.

30. Ilpu MoeTMPOBAHUH CTAIIMOHAPHBIX IPOIECCOB UCIOIB3VIOTCSI YPAaBHEHUS:




- JJIMNTHYECKHE;
- mapaboINYECKHE;
- TUIepOoInIecKue.

31. ToyHOE MaTEMaTHYECKOE PEIIEHKE 3329 MOICIIMPOBAHKS 00€CIICUNBAET:
- METOJl KOHEYHBIX Pa3HOCTEH:

- ME€TO KOHCYHbIX 3JIEMCHTOB,

- AaHAJIUTHYEeCKHUIH MeTOoI.

32. YyeT KOHCTPYKTHBHBIX M SKCIUTYATAlIMOHHBLIX CBOMCTB 3JICMEHTHOM 0a3bl IIPON3BOAUTCA

- KOMITOHOBKE;
- pa3MelLleHnH;
- TPACCHPOBKE.

33. MoJiesnblo CXeMBI TP TOTIOJIOTHYECKOM ITPOEKTUPOBAHUH SIBIISCTCSL:
- rpa¢:

- cucreMa U dhepeHInaTbHBIX YPaBHECHUIA;

- CHCTeMa alreOpandecKiX ypaBHEHHH.

34. Haubonee mpocras MKTeMaTHIecKasi MOJIEb MeeT hopMy:
- INHEWHOTO ypaBHEHHS;

- TPAHCIIMHJCHTHOTO YPaBHEHUS,;

- i hepeHIanTbsHOrO ypaBHEHHS.

35. BHemHue BO3JEHCTBHS HA OOBEKT MPOCKTHPOBAHMUS IPH MOJIEITMPOBAHHIH OITMCHIBAIOT:
- HaYaJIbHbIE YCIIOBUSL:

- FPAaHUYHbIE YCJI0BHS;

- nuddepeHnnanbHOe ypaBHEHHE.

7.2.2 IlpuMepHbIi NepeYyeHb 3aAaHUI ISl PelleHUs] CTAHAAPTHBIX 3a-
na4

Bapuanr 1

1 — CoBpeMeHHbIE TIPUOOPOB KaK OOBEKT MPOSKTHPOBAHUS.

2 — B03MOXHOCTH COBPEMEHHBIX MPOTrPAMMHBIX KOMILJIEKCOB aBTOMAaTU3UPOBAHHOTO MPOEKTH-
pOBaHUs MPUOOPOB.

3 — KakoBa mocnenoBaTeIbHOCTh NPUMEHEHHsSI CPEACTB M KOMIUIEKCOB aBTOMAaTU3UPOBAHHOTO
IIPOEKTUPOBAHUS IPUOOPOB B COOTBETCTBUH C UX (PYHKIIMOHAIbHBIM Ha3HAUCHHUEM ?

Bapuanrt 2

1 — Kakue KOMIUIEKCHI MIPOSKTHPOBAHUS CIYXKAaT OCHOBOM /ISl IOCTPOCHHUS COBPEMEHHBIX HH-
terpupoBaHHbix CAIIP npubopos?

2 — Knaccudukanus npoeKTHBIX TPOIETyP.

3 — CtpykTypa, Ha3HAYE€HUE U OCHOBHBIE BO3MOKHOCTH KOMILJIEKCOB (DYHKIIMOHAIBHOTO TPOEK-
tupoBanus (OrCAD, Altima Design u T.1.).

Bapuant 3

1 — Kakue OCHOBHBIE MOJIOKEHHUSI CHCTEMHOTO TOIX0/1a UCIIONIB3YIOTCS B TIPOLIECCE MPOESKTUPO-
BaHus NpuOOpoB?

2 — Oco0eHHOCTH MTPOEKTUPOBAHUS IPUOOPOB C MCIIOJIB30BaHUEM CPeACTB U Bo3MoxkHOcTel UT.



3 — CrIpykrypa, Ha3HaY€HHE W OCHOBHBIE BO3MOYKHOCTH KOMIUIEKCOB KOHCTPYKTOPCKO-
tonosiorndeckoro npoextupoanus (OrCAD, Altima Design, P -CAD u 1.1.).

Bapuanrt 4

1 — Yro BktouyaeT B cedst nousAtue «HPpopMaOHHbIE TEXHOJOTUNY) MPUMEHUTENIBHO K MPO-
1ieccy NpoeKTUpoBaHus MpruOopoB?

2 — OcHOBHbIE (PyHKIIMOHAJIbHBIE BO3MOKHOCTH THUIIOBBIX IPOIPAMMHBIX KOMILJIEKCOB ITPOEKTH-
poBaHUs MPHOOPOB.

3 — CeteBble TeXHOJIOTUU U KcnepTHbIE cucTteMbl B CAIIP npu6opos.

Bapuant 5

1 — OcHoBHble 3Tanbl pazsutus UT, npuMmeHseMbIx B cdepe MPOEeKTUPOBAHMUS TEXHUYECKHX
00BEKTOB.

2 — Tunosble 3aJa4l aHaJIM3a, CUHTE3a U ONTUMU3ALUU Ha PA3JIMYHBIX 3Tallax MPOCKTUPOBAHUS
npubOpoB, pemraembie ¢ momotibio cpeacts CAIIP.

3 — CrpyKTypa, Ha3HAYEHUE U OCHOBHBIE BO3MOXHOCTH YHUBEPCAJIBHBIX KOMIIJIEKCOB KOHCTPYK-
topckoro npoektupoBanus (Pro/ENGINEER u 1.1.).

Bapuant 6

1 — Kakue areMeHThI (KOMIUIEKCHI, o0ecrieueHue) aBistoTcs 6a3oil coBpemeHHbIX UT?

2 — OcHOBHBIE 33/1a4M ¥ aBTOMAaTU3UPOBaHHbIE MPOLIETyphl, BHIIOIHIEMbIE Ha dTane (pyHKLINO-
HaJIbHOT'O IPOEKTUPOBAHUS ITPUOOPOB.

3 — B03MOHOCTH COBPEMEHHBIX TPOrPAMMHBIX KOMIIJIEKCOB IPOEKTUPOBAHUS IO ONTUMHU3ALUU
IIPOCKTHBIX PEIICHUM.

Bapuanr 7

1 — Ctpykrypa u cocraB coBpeMeHHbIX CAIIP mpubopos.

2 — OCHOBHBIE 3a/1a4d U aBTOMaTU3UPOBAHHBIE MTPOLEAYPBI, BHIIIOJIHAEMbIE HA 3TANle KOHCTPYK-
TOPCKOTO MPOEKTUPOBAHUS TPUOOPOB.

3 — OcHOBHBbIE TUIIBI (PYHKIIMOHAJIBHBIX XapaKTEPUCTUK MPHUOOPOB, KOTOPBIE MOJEIUPYIOTCS C
IIPY [TOMOIIY COBPEMEHHBIX MPOrPAMMHBIX KOMILJIEKCOB.

BapwuanT 8

1 — Haubomnee pacnpocTpaHeHHbIE IPOrPaMMHBIE KOMIUIEKCHI KOHCTPYKTOPCKOT'O, TOTIOJIOTHYE-
CKOT'0 U CXEMOTEXHUYECKOI0 MPOEKTUPOBAHUS TPHOOPOB.

2 — OCHOBHBIE 3a/1a4d U aBTOMaTU3UPOBAHHBIE MIPOLEAYPBI, BHIIIOJHAEMbIE HA JTAIE TOIOJIOIH-
YEeCKOIr'o MPOEKTUPOBAHUS KOHCTPYKIMHA IPUOOPOB.

3 — OcHOBHBIE TUIIBI XapaKTEPUCTUK KOHCTPYKLUUH MPHOOPOB, KOTOPHIE MOJCIUPYIOTCS TpU
IIOMOIIY COBPEMEHHBIX TPOrPAMMHBIX KOMIIIEKCOB.

BapuanTt 9

1 — OcHoBHBIE ornepanuu TexHonorndeckoro npouecca B CAIIP kak nH(pOpMaIMOHHBIX CUCTE-
Max.

2 — OcHOBHBIE 33J]a4M U aBTOMAaTU3UPOBAHHBIE MPOLIETYPHI, BBHIIIOJHAEMbIE Ha dTAlle TEXHOJIO-
THYECKOr0 MPOEKTUPOBAHUS IPUOOPOB.

3 — Kommnekcst CATTP Mentor Graphics, Cadence.

Bapwuant 10

1 — OcnoBuble npuHnunel npumenennss UT u cpencts CAIIP.

2 — Ilpumenenue cpenacts 3D-moaenupoBaHusi KOHCTPYKIMHA IPHUOOPOB.

3 — BO3MOXXHOCTH ¥ Ha3HaY€HUE YHUBEPCAJIbHBIX MPOTPAMMHBIX KOMIUIEKCOB MOJIETUPOBAHUS
(ANSYS, SolidWorksu T.1.) mpu mpoeKTUpOBaHUH TTPHOOPOB.

7.2.3 IlpuMepHBbIi IepedyeHb 3aJaHUM VIS PellIeHUs MPUKIAAHBIX 32124



Bapwuanr 1

1 — CoBpemeHHbIe NMPHOOPOB Kak 0OBEKT MIPOCKTUPOBAHUS.

2 — B0O3MOXHOCTH COBPEMEHHBIX MPOTPAMMHBIX KOMILJIEKCOB aBTOMAaTU3UPOBAHHOTO MPOCKTH-
pOBaHUs MPHOOPOB.

3 — KakoBa mocneioBaTeIbHOCTh NPUMEHEHHsSI CPEACTB M KOMIUIEKCOB aBTOMAaTH3HPOBAHHOTO
IPOEKTUPOBAHHUS IPHUOOPOB B COOTBETCTBUM C UX (PYHKIIMOHAIBHBIM Ha3HAUCHHUEM?

Bapuant 2

1 — Kakue KoMIUIEKCH MPOEKTHUPOBAHUS CIy’KaT OCHOBOM JJIS1 MOCTPOCHHUS COBPEMEHHBIX HMH-
terpupoBanHbix CAIIP npudopos?

2 — Knnaccuduxanus npoeKTHbIX IPOLeTyp.

3 — CtpyKTypa, Ha3HAYEHUE ¥ OCHOBHBIE BO3MOKHOCTH KOMILJIEKCOB (DYHKIIMOHAIBHOTO TIPOEK-
tupoBanus (OrCAD, Altima Design u T.1.).

Bapuanr 3

1 — Kakne oCHOBHBIE MTOJIOKEHHSI CHCTEMHOTO TI0IX0/1a HCIIOIB3YIOTCS B TPOLIECCE MPOESKTHPO-
BaHUs pUOOPOB?

2 — OcoOeHHOCTH MPOSKTUPOBAHUS TIPUOOPOB C UCTIOIB30BaHUEM CPEACTB U Bo3mMokHOocTer UT.
3 — Crpykrypa, Ha3Hau€HHE U OCHOBHBIC BO3MOYKHOCTH KOMIUJIEKCOB KOHCTPYKTOPCKO-
torosiornaeckoro mnpoektupoanus (OrCAD, Altima Design, P -CAD u 1.1.).

Bapuant 4

1 — Yto Bkito4aer B ceds noustue «MHpopMaoHHbIE TEXHOJIOIMKW» MPUMEHUTENBHO K MPO-
1eccy MpOeKTUPOBAHUS MPUOOPOB?

2 — OcHoBHbIE (YHKIIMOHAIBHBIE BO3MOKHOCTH THIIOBBIX IMIPOTPAMMHBIX KOMIUIEKCOB IIPOEKTH-
poBaHUsI MPUOOPOB.

3 — CereBble TeXHOJIOTMH U 3KcniepTHbIe cucteMbl B CAIIP npu6opos.

Bapwuant 5

1 — OcnoBuble 3Tanbl pazputuss UT, npuMmeHseMbIx B cdepe MPOSKTUPOBAHHUS TEXHUYECKHX
00BEKTOB.

2 — Tunossie 3ala4i aHalin3a, CMHTC3a U OITUMH3AallU Ha PA3JIMYHBIX 3TallaX MPOCKTUPOBAHUA
puOOpoB, pentaeMble ¢ moMorsio cpeacts CAIIP.

3 — CrpyKTypa, Ha3HaUYEHUE U OCHOBHBIE BO3MO)KHOCTH YHUBEPCAJIBHBIX KOMIIJIEKCOB KOHCTPYK-
topckoro npoektupoBanus (Pro/ENGINEER u T.71.).

Bapuant 6

1 — Kakue ameMeHTsI (KOMITIEKCHI, 00ecrieueHue) sBistoTes 0a3oi coBpeMenHbix UT?

2 — OcHOBHBIE 33/1a4M ¥ aBTOMAaTU3UPOBaHHbIEC MPOLIETyPhl, BHIIOIHIEMbIE Ha dTane (yHKINO-
HAJIBHOTO IPOEKTUPOBAHUS TPUOOPOB.

3 — Bo3MmoxkHOCTH COBPCMCHHBIX MMPOIrPaAMMHBIX KOMIIJICKCOB IMMPOCKTUPOBAHUS IO ONITUMHU3ALIUA
MPOEKTHBIX PEIICHUM.

Bapuant 7

1 — Ctpykrypa u coctaB coBpemeHHbIX CAIIP nmpubopos.

2 — OCHOBHBIE 3a/1a4dl U aBTOMaTU3UPOBAHHBIE MTPOLEAYPBI, BHIIIOJIHAEMbIE HA 3TANe KOHCTPYK-
TOPCKOT0 MPOEKTUPOBAHUS TPHUOOPOB.

3 — OcHoBHBIE TUIBI (DYHKIIMOHAIBHBIX XapaKTEPUCTUK MPHOOPOB, KOTOPBIE MOJEIUPYIOTCS C
IIPU [TOMOIIY COBPEMEHHBIX MPOTPAMMHBIX KOMILJIEKCOB.

BapuanT 8

1 — HauGonee pacrpocTpaHeHHbIE TPOTPaAaMMHbBIE KOMIUIEKCHI KOHCTPYKTOPCKOTO, TOMOJIOTHYE-
CKOTO ¥ CXEMOTEXHUYECKOT'0 TPOSKTUPOBAHUS ITPHUOOPOB.

2 — OcHOBHbIE 3a/1a4¥ U aBTOMATU3WPOBAHHBIE MPOLEAYPHI, BHIIIOIHAEMbIE HA JTale TOMOJIOTH-
YECKOTO MPOCKTHPOBAHUS KOHCTPYKIIHA IPHUOOPOB.



3 — OcHOBHBIE THIbl XapaKTEPUCTUK KOHCTPYKLUUN HPUOOPOB, KOTOPHIE MOJAETUPYIOTCS IPHU
IIOMOILYA COBPEMEHHBIX ITPOrPAMMHBIX KOMIUIEKCOB.

Bapuant 9

1 — OcHoBHBIE onepaiuu TexHojgorndeckoro npouecca B CAIIP kak nHpOpMalMOHHBIX CHCTE-
Max.

2 — OcHOBHBIE 33J]a4l U aBTOMAaTU3UPOBAHHBIE MPOLIETYPHI, BBHIIIOIHAEMbIE Ha JTAlle TEXHOJO-
THYECKOT0 MPOEKTUPOBAHUS IPUOOPOB.

3 — Kommexcer CATTP Mentor Graphics, Cadence.

Bapuant 10

1 — OcnoBHble npuHnuns! npuMenenus UT u cpencts CAIIP.

2 — [Ipumenenue cpeactB 3D-MoaenrpoBanusi KOHCTPYKIIH MPrUOOPOB.

3 — BO3MOXXHOCTH U Ha3HAYE€HUE YHMBEPCAJIbHBIX MPOrPAMMHBIX KOMIUIEKCOB MOJIEIMPOBAHUS
(ANSYS, SolidWorks#u T.1.) mpu IpOeKTUPOBAHHH TPUOOPOB.

7.2.4 IlpumepHbIA NepevyeHb BONPOCOB JJIM MOATOTOBKH K IK3aMeHYy

1. CtpykTypa mporiecca IpoeKTUPOBaHUS TPUOOPOB.

2. Kiaccudukanus npoeKTHBIX MPOIEeayp.

3. Ctpykrypa u coctaB CAIIP mpubopos.

4. Marematuueckue Mojienu mpubopos. Kiaccudukarus Moaenei.

5. OcHOBHBIE 3Tallbl U 3a/1a4M TOIMOJOTMYECKOTO MPOEKTHUPOBAHUS MPUOO-
POB.

6. OCHOBHBIE KPUTEPUHU U OTPAHUYEHUS 33]1a4 TOMOJIOTHYECKOTO MPOEKTH-

poBaHusi NIpruOOPOB.
7. Maremaruueckiue MOJEIU CXEM UM MOHTa)KHO-KOMMYTalMOHHOTO MpPO-

CTpaHCTBa MPUOOPOB.

8. KOMIOHOBKA, OCHOBHBIE 3a1a4l U KPUTEPUU.

9. 3apaua pa3z6uenus. [locienoBaTeabHbIN aNTOPUTM.

10. 3amaum ydera BIMSHMS CTaTHCTHUYECKOTO pa3dpoca mapaMeTpoB MpH
MPOECKTUPOBAHUU TTPUOOPOB.

11. Meroa k03¢ dHUIIMEHTOB YyBCTBUTEIBLHOCTH ISl yU€Ta BIUSHUS CTaTH-
CTUYECKOT0 pa3zdpoca mapamMeTpoB MPU NPOEKTUPOBAHUN TPUOOPOB.

12. JlonmyCKOBBIM CUHTE3 ¢ TOMOLIBIO KO3(P(ULHUEHTOB YyBCTBUTEIHHOCTH.

13. CraTtuctrueckuii METOJ] yuera BIHUSIHUS CTATUCTUYECKOIro pa3dpoca ma-
paMeTpoOB MpHU MPOESKTUPOBAHUY MPUOOPOB. J[OMYyCKOBBIN aHAIH3.

14. Meton Monte-Kapiio npu pelieHnu 3a1auu yuyeTa BIUSHUASI CTaTUCTHYE-
CKoro pasz0poca mnapaMeTpoB MPU MNPOECKTUPOBAHWMU MPUOOPOB. JlomyCcKOBBIN
CUHTE3.

15. Ontumuzanusa. Knaccudukaius 3anad onTuMUA3AIUU IPU IPOSKTUPOBa-
HUU NTPUOOPOB.

16. 3amaun AMHEHHOrO MPOrpaMMHUPOBAHUS MPU MPOCKTUPOBAHUH MPUOO-
pOB.

17. 3agaun HETMHEMHOrO MPOrPpaMMHPOBAHUS MPU MPOEKTUPOBAHUU IPHU-
oopos. LleneBbie pyHKIMN. MHOTOKpUTEpHAIbHBIE 331a4H.



18. TepalilnOHHBIN alNropuT™M pa3OUeHHS.

19. 3amaya u aropuT™ MOKPBITHSL.

20. 3agaya pazmenieHus. OCHOBHBIE KDUTEPHUH, OTPAHUYEHUS U aJITOPUTMBI.

21. IlocnenoBaTenbHbIN aJTOPUTM Pa3MELIEHHUS.

22. TepallnOHHBIN AITOPUTM PA3MEILICHHUS.

23. ANIropuT™M pa3MelIeHUsl, OCHOBAHHBIN Ha PEIIEHUHU 3aJa4d O Ha3Haude-

HUSAX.

24. TpaccupoBka. OCHOBHBIE 3TANbl U KPUTEPUH.

25. Meton onpeniesieHus HEOOXOAMMOI0 YUCa CJIOEB MEYaTHOM IJIaThlI.

26. AJIrOpUTMBI IOCTPOEHUS KpaTHaIINX JI€PEBbEB.

27. BOJIHOBO# aJirTOPUTM TPACCUPOBKHU.

28. 3aaun aHaIM3a 3JIEKTPOMArHUTHON COBMECTUMOCTH U MOMEX0YCTONYH-
BOCTH NpuOopoB. [lapazutHblie napameTpsl.

29. MoaenupoBaHHe 3a1€P>KKH CUTHAJIOB B IPOBOJHUKAX.

30. DKBUBaJECHTHBIE CXEMbI IPOBOJAHUKOB U YPAaBHEHMS JIJI1 MOAEIIUPOBAHUS
AJIEKTPOMATrHUTHBIX MPOLIECCOB.

31. MoaenupoBaHue TeMiiepaTypHbIX nojieid. Mojenb KOHCTPYKIUU MPpUOOo-
pPOB. YpaBHEHUS U KpaeBbl€ YCIOBHS.

32. CTaTu4yeckue U JUHAMUYECKHUE MOJIENI OJHOMEPHBIX TEIUIOBBIX MPOLEC-
COB B IpudoOpax.

33. MaTtemaTuyeckue MOJENH ISl aHajiau3a rnoseit B nmpubopax. Kiaccudu-
Kalys YpaBHCHUM.

7.2.6 MeToauKa BBICTABJICHUS OLEHKH MPHU NMPOBEAEHUN MPOMEKYTOY-
HOM aTTecTalluu

DK3aMeH TPOBOJUTCS IO TECT-OMIIeTaM, KaX/Iblii U3 KOTOPBIX COJIEPKUT 3
BOTIpOCa, 3 CTaHIAPTHBIC 3a/1a4¥ W 3 MPUKJIAJAHbIC 3ana4yn. Kaxaplii mpaBUIbHBIN
OTBET Ha BOIPOC B TECTe olleHnBaeTcs 1 6amioM. MakcumanbHOE KOJIMYECTBO Ha-
OpaHHbIX 0amioB — 9.

1. Ouenka «HeynoBneTBOPUTENbHO» CTAaBUTCS B Cllydae, €ClIM CTYJICHT Ha-

Opain meHee 6 OaJIIOB.

2. OueHka «YOBIETBOPUTEILHO» CTABUTCS B Clydae, €CIU CTYJEHT HaOpal
ot 6 10 7 OasoB.
Onenka «Xopouio» CTaBUTCA B CIy4ae, eCiH CTyIeHT Habpan § 0asios.
4. Ouenka «OTINYHO» CTaBHUTCSA, €CIIU CTYJIEHT HaOpas 9 6amos.

(O8]

7.2.7 I1acnopT OLIEHOYHBIX MATEPHUAJIOB

No Kontponupyemsie pazne- | Kong konTponupyemoii | HaumenoBanue
n/m | 76l (TEMBI) JUCHUIUIMHBL | KOMIETEHIIMHU (WU €€ | OIIEHOYHOTO CpeJl-
JacTH) CTBa
| Nudopmarnmonnsie  tex- | [1IK-2 Tecr, 3auer, ycr-
HOJIOTUHM B MPOEKTUPOBa- HBII OITpoc
HUU TPUOOPOB
2 CoctaB m Bo3MoOxHOCTH | [IK-2 Tect, 3auer, ycT-




COBPEMEHHBIX CAIIP Hb11 onpoc, KII

npuOopoB

3 Tunoseie 3agaun  npoek- | [1K-2 Tect, 3auer, ycCT-
TUPOBaHUs NPUOOPOB Hb11 onpoc, KII

4 TunoBeie 3amaun  (yHk- | [IK-2 Tect, 3auer, ycT-
MOHAJIBHOIO IPOEKTUPO- HbI1 onpoc, KII
BaHUs MPUOOPOB

5 Marematnyeckoe obOectme- | [TK-2 Tect, 3auer, ycCT-
YeHue ISl pelIeHUs 3a- HBIW OIPOC

na4  (YHKIHMOHAJIBHOTO
MPOEKTUPOBAHUS MPUOO-

pOB
6 Marematnueckoe obOecme- | [1K-2 Tecr, AK3aMEH,
YEeHHUE i1 pEIIECHUA 3a- ycTHbII onpoc, KII

Ja4  KOHCTPYKTOPCKOTO
IPOEKTUPOBaHUS TpHOO-

pOB
7 Mopgemn u metoasl Tormo- | ITK-2 Tecr, DK3aMCH,
JIOTUYECKOI'0 MPOEKTUPO- ycTHbIN onpoc, KII
BaHMsI MPUOOPOB
8 Marematuueckue moaenu | I1K-2 Tecr, DK3aMEH,
npuOOpoB AJid 3a7a4 KOH- yCTHBIN onpoc, KII
CTPYKTOPCKOTO TPOEKTH-
poBaHUs
9 3agaun ananuza npu npo- | [1K-2 Tecr, AK3aMEH,
E€KTUPOBAaHUU IPUOOPOB. yCTHBII onpoc, KII
10 Monenu u metoasl cratu- | [1IK-2 Tecr, 9K3aMEH,
CTUYECKOI0 MOJEINUPOBA- ycTHbIN onpoc, KII
Husi mpudopoB. Pazputue
COBPEMEHHBIX CAIIP
IpuOOPOB

7.3. MeToanyeckue MaTepuaJibl, onpeae/siionme npoueaypbl OleHuBa-
HHSI 3HAHMH, YMEHH i, HABBIKOB M (WJIH) ONbITA IeATEJIbHOCTH

TecTupoBaHue OCyIIECTBIsAETCA, JIMOO MPU MOMOIIU KOMIBIOTEPHOU cHUCTe-
MbI TECTUPOBAHUSA, JTUOO C MCIIOJIH30BAHUEM BBIJJAHHBIX TECT-3aJaHUN HA OyMaK-
HOM Hocutene. Bpemst tectupoBanusg 30 MuH. 3aTe€M OCYIIECTBIISIETCS ITPOBEPKA
TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA COTJIACHO METOAUKH BBICTABIICHUS
OLICHKH MPH MPOBEICHUU TPOMEKYTOUYHON aTTECTALINH.

Pelienrie crangapTHBIX 3a/1a4 OCYIIECTBISETCS, TUOO MpU MOMOIIUA KOMIIb-
IOTEPHOU CHUCTEMbl TECTUPOBAHUS, JIMOO C UCIOJIb30BAHUEM BbIJJAHHBIX 3a7a4 Ha
OymaxkHoMm Hocutene. Bpemsi pemienus 3amaud 30 mMuH. 3atemM OCYLIECTBIISIETCS



IpOBEpKa pelIeHMs 3a7a4 SK3aMEHAaTOPOM M BBICTABIIIECTCS OLEHKA, COrJJaCHO Me-
TOJMKY BBICTaBJICHUS OLICHKU IIPH MPOBEAECHUHU POMEKYTOYHOM aTTECTALIUH.

Pemenue npukiagHbIX 3a/1ad OCYIIECTBISAETCA, MO0 MPHU MOMOIIM KOMIIb-
IOTEPHOI CHUCTEMbI TECTUPOBAaHUS, JTUOO C UCIOJIb30BAHUEM BBIJJAHHBIX 3aJa4 Ha
OyMmaxxHoM Hocutene. Bpems pemenus 3agay 30 MuH. 3aTeM OCYIIECTBIISIETCS
IPOBEpKa pelIeHUs 3a]a4 HK3aMEHATOPOM U BBICTABIISETCS OLIEHKA, COIVIACHO Me-
TOJIMKH BBICTABJIEHUS OLIEHKH IPU IPOBEJECHUH IPOMEKYTOYHON aTTeCTallUu.

3amuTa KypcOBOIO IPOEKTa OCYLIECTBIISETCS COIVIACHO TpeOOBaHUM,
IpeIbSABISIEMBIM K paboTe, ONMCAaHHBIM B METOAMUYECKUX MaTepuanax. [IlpumepHoe
BpeMsI 3allUThI HA OJIHOTO CTyAEeHTa cocTaBisieT 20 MUH.

8 YYEBHO METOJINYECKOE U TH®POPMAIIMOHHOE
OBECIIEYEHHUE JUCIUITINHBI

8.1 Ilepeyennb y4eOHOM JUTEPATYPbI, HCOOXOAUMOM JIA OCBOCHHS M C-
HUILTHHBI

1. ABTomMaTu3aius MPOEKTHUPOBAHUS TPUOOPOB: Yued. moco0b. /j1s By30B /
O.B, Anekcees, A.A. I'onoskos, N.1O. [TuBoBapoB u ap.; Iloa. pen
O.B.AxnexkceeBa. M: Bricmas mxona, 2000. 479 c.

2. HopenkoB N.I1., MannueB B.b. OCHOBBI TEOpHH U MPOEKTUPOBAHUS
CAIIP: YyeOnuk ansa By30B. M.: Beicas mkomna, 1990. 335 c.

3. HopenkoB N.I1. OCHOBBI aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBaHUS: Y 4eO.
s By30B. M.: U3n-Bo MI'TY um. H.D. baymana, 2002. 360 c.

4. CosetoB b.. Mndopmarninonsbsie TexHOIOTHH : Yueb. mocob. M. : Beici.
k., 2008.

5. Banosa H.1O., PomanoBa E.b. MHCTpyMeHTaNIbHBIE CPECTBA KOHCTPYK-
TOPCKOTO TPOEKTHUPOBAaHUS JIIEKTPOHHBIX cpenactB - Caunkr-IlerepOoypr: HUY
NTMO, 2013. - 121 c.

6. KosorpuBoB B. A. OCHOBBI aBTOMaTHU3UPOBAHHOI'O MPOCKTUPOBAHUS pa-
JTUOSTIEKTPOHHBIX YCTPOUCTB (dacTh 1): YuebHoe mocobue / Tomck : TYCYP —
2012. 120 c. URL: http://e.lanbook.com/books/element.php?pll _1d=4930

7. KonorpuBoB B. A. OcHOBBI aBTOMaTU3UPOBAHHOI'O MPOEKTUPOBAHUS pa-
JTMOSJIEKTPOHHBIX YCTPOMCTB (YacTh 2): YuebHoe mocodbue / Tomck : TYCYP —
2012. 132 c. URL: http://e.lanbook.com/books/element.php?pll_1d=4929

8. MypomueB [.1O., Tiopun U.B. Maremaruueckoe obecneuenue CAIIP.
CIIG.: JIann, 2014. URL: http://e.lanbook.com/books/element.php?pll_id=42192

9. MyparoB A.B., CotnukoBa K.H. MHdopmMaliioHHbIE TEXHOIOTUU TIPOEK-
TUpoBaHus npruOopoB: Yueb. nocod. Boponex: BI'TY, 2008. 242 c.

10. Camonnenko H.O., Makapos O.FO. MeTonbl HETMHEWHOTO NPOrpPaAMMHU-
poBaHMs B 3ajJlauax MpoeKkTupoBanuu npubdbopoB. Bopornex: BI'TY, 2006. 93 c.

11. Anroput™m mapHbIX NEPEeCTaHOBOK B 3a/layaX aBTOMATU3UPOBAHHOIO TO-
MOJIOTUYECKOTO MPOEKTUPOBAaHUS MPUOOPoB: Yued. nmocod. / Myparos A.B., Ma-
kapoB O.FO., CkopoboratoB B.C., CkopoboraroB M.B. Boponex: BI'TY, 2009.
124 c.



http://e.lanbook.com/books/element.php?pl1_id=4930
http://e.lanbook.com/books/element.php?pl1_id=4929
http://e.lanbook.com/books/element.php?pl1_id=42192

12. Tonbnun B.U. MHbopMaimoHHas moAepKKa )KM3HEHHOTO IIUKJIA 3JIEK-
TpoHHBIX cpeacTs/ B.B. l'onbaun u np. M.: Paano u cBs3b, 2002. 379 c.

13. Typeuknii A.B., bopoaun B.B., Cuzos C.IO.. MonenupoBanue Temo-
BBIX U MEXAHWYECKUX XapPaKTEPUCTUK PaTUOIICKTPOHHBIX YCTPOICTB B CHCTEME
Pro/Engineer: Mertoauueckue ykazaHusi K JiabopaTopHbiM pabotam. Boponex:
BI'TY, 2012.

14. Maxkapos O.FO. MoaenupoBaHue TEIIOBBIX XapAKTEPUCTUK UHTETPajib-
HBIX CXEM B UMIIYJIbCHOM pexuMe padoThl: MeTonnueckne ykazaHus K jJabopaTtop-
HOI1 pabote. Boponex: BI'TY, 2014.

15. Jlomun A.B., MyparoB A.B., boosuikua M.C., Makapos O.10. Meton
MaTEeMaTUYECKOr0 MOJEIMPOBAHUSI TEIUIOBBIX OO0pPa30B PaIUOdIECKTPOHHBIX dJie-
MCHTOB Ha IeYaTHOW IuiaTe: MeToaudeckue yka3aHus K JlabopaTopHoi pabore.
Boponex: BI'TY, 2013.

16. Maxkapos O.1O., Typeukuii A.B. MoaenrpoBaHnue BpeMEHH 3aJECpPKKH
CUTHAJIa B COCIMHUTEIBHBIX MPOBOJHUKAX C JAUAIEKTPUUECKON m3oisiuuen: Mero-
IUYEeCKHe yKkazaHus K jadbopatopHoid. Boponex: BI'TY, 2010.

8.2 IlepeyeHbr HHGPOPMALMOHHBIX TEXHOJOIMH, HMCIOJb3YEMbIX IpPH
OCYIIeCTBJIEHMH 00pPa30BaTeJIbLHOr0 Mpouecca Mmo JUCHUILIMHE (MOAYJII0),
BKJIIOYAsl MepeYyeHb JUIEH3MOHHOI0 NMPOrPaMMHOro odecnevyeHusi, pecypcoB
HH(OPMALMOHHO-TEJIeKOMMYHHKANIMOHHOI ceTn «AHTEepHET», COBpeMEeHHBbIX
npogeccHOHAIbHBIX 023 JaAHHBIX U HHPOPMAIMOHHBIX CMIPABOYHBIX CHCTEM

I10: Windows, Open Office, Internet Explorer, Altium designer, Kommnac 3D
LT.

[Ipodeccuonanbupie 6a3bl naHHbIX: e-library.ru, Mathnet.ru,

Nudpopmannonnsie crpaBounbie cucteMbl: dist.sernam.ru, Wikipedia,
http://eios.vorstu.ru.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJINUMAS
JJIA OCYIMECTBJIEHUSA OBPA3OBATEJIBHOT'O NIPOLHECCA

Jliist mpoBeieHUS JIEKITMOHHBIX 3aHATUNH HE0OX0AMMa ayAUTOPUSs, OCHAIIEH-
Hasl BUJICONIPOEKTOPOM C IKPAHOM U MOCOOUSIMU O MPOUITIO.

Komnbrorepuslii knacce, ocHanieHHbld [I9BM ¢ ycTaHOBIIEHHBIM MPO-
rpaMMHBIM obecrieuenueM: aya. 234/3, 226/3, 2306/3.

BuneomnpoexTop ¢ a3xpaHom B ayn. 234/3.

10. METOJMYECKHUE YKA3AHHUS JUISI OBYUATIOIMXCS MO
OCBOEHMIO JUCLUATIJIMHBI (MOY.JIST)

[To mucuumnHe «ABTOMATH3AIMS TEXHUYECKOW MOATOTOBKH MPOU3BOJICT-
Ba» YUTAIOTCS JICKI[UU, TPOBOIATCS J1a0OpPATOPHBIC U MPAKTUYECKUE 3aHATHS, BbI-
ITOJIHSETCS KyPCOBOM ITPOEKT.

Jlekuu mpeAcTaBiseT cOOOM CHUCTEeMaTHYECKOe, MOCIE0BATEIbHOE H3JI0-
KE€HHUE YU4eOHOro MaTepuaia. DTo — OJIHAa U3 BaXHEHUIUX (popM yueOHOro mporec-


http://eios/

ca U OJIMH M3 OCHOBHBIX METOJIOB MpernoAaBaHus B By3e. Ha jiekiusax ot cTyieHTa
TpeOyeTcs He IPOCTO BHUMAHHUE, HO U CaMOCTOSITeNIbHOE 0OPOPMIICHHE KOHCIIEKTA.
KauecTBeHHBI KOHCHEKT JOJIKEH JIETKO BOCHPUHHUMATHCS 3pUTEIBHO, B ATO TEK-
cTe cienyeT coOo1aTh ad3allbl, BHIACISTH 3ar0JIOBKH, IPOHYMEPOBATH (POPMYJIHI,
NOIYEPKHYTh TEPMUHBI. B KauecTBe EHHOTO COBETa PEKOMEHYETCs 3alIUChIBaTh
HE KaXKJI0€ CJIOBO JIEKTOpa (MHAYEe MOKHO MOTEPSATh MBIC/Ib M HAYaTh MUCATh aBTO-
MaTHUYECKU, HE BHUKAs B CMBICII), & MIOCTAPAThCS MOHATh OCHOBHYIO MBICIIb JIEKTO-
pa, a 3aTeM 3aIucaTh, UCMONb3YS OHITHBIE COKPAIICHUS.

- [IpakTuyeckue 3aHATHS MO3BOJIIOT HAYYUTHCS IPUMEHSATH TEOPETUUECKUE
3HaHMsI, TIOJYUYCHHbIE Ha JIEKIIMH MPU PEIICHUU KOHKPETHBIX 3a7a4. YToObI Hanbo-
Jiee palMoOHAIBHO U TOJHO HUCIIOIh30BaTh BCE BO3MOXKHOCTH MPAKTUYECKHUX 3aHSI-
TUH JJ1 TOATOTOBKY K HUM HEOOXOJIMMO: ClIeJlyeT pa3o0paTh JIEKIIHIO 110 COOTBET-
CTBYIOLIEH TeMe, 03HAKOMUTCSI C COOTBETCTBYIOLIUM pPA3IEIOM yueOHUKA, ITpopa-
00TaTh JOTIOTHUTEIBHYIO JTUTEPATYPY U UCTOYHHUKH, PEIIUTH 3a7a9H U BHIMIOJTHUTH
Jpyrue MMCbMEHHBIC 3a/JaHusl.

- CamocrositensHas paboTa CTyJ€HTOB CIOCOOCTBYET INIyOOKOMY YCBOEHUS
y4eOHOro MaTepuayia U pa3BUTHIO HABBIKOB caMooOpa3zoBaHus. CamocTosATeIbHas
paboTa npeanoiaraeT Caeayolue COCTaBIsoIIeE:

- paboTa ¢ TeKkcTaMu: y4eOHUKaMH, CIIPAaBOYHUKAMU, JOTOTHUTEIBHON JU-
TEepaTypoi, a Takke mpopadoTKa KOHCIEKTOB JEKIIUNA;

- BBIIIOJIHEHHE JIOMAITHUX 3a/IaHUI U TUIIOBBIX PACUYETOB;

- paboTa HaJ TeMaMu JJI1 CaMOCTOSITEIbHOTO U3yYCHHUS,

- y4acTre B paboTe CTYJCHYECKUX HAYYHBIX KOH(EpEHIINiA, OIMMITHA]T;

- MOJITOTOBKA K 3a4eTaM M 9K3aMEHAaM.

Kpome 0a30BbIX yueOHUKOB PEKOMEHIYETCSI CAMOCTOSITENILHO MCIIOIb30BaTh
uMeronmecsa B 0ubnuoreke yueOHo-MeToinueckue nocoobus. HezaBucumo ot Busa
ydeOHHKa, paboTa ¢ HUM JOJKHA MPOUCXOAUTH B TEUEHHUE BCETO cemecTpa. Dd-
dexTuBHEE pabOTaTh C YYCOHMKOM HE TIOCTIE, a TIepe/T JICKITUEH.

[Tpy O3HAKOMIJIEHMHM C KAaKUM-JIHOO pa3fesioM PEKOMEHAYETCS MPOYUTaTh
€ro LEINKOM, CTapasch YJIOBUThH OOLIYIO JIOTUKY M3JI0KEeHUs Tembl. [Ipu moBTOp-
HOM YTEHHUH XOpOILO aKIEHTUPOBATh BHUMAHHME Ha KIIFOUYEBBIX BOIPOCAX U OCHOB-
HBIX TeopeMax (popmyrnax). MoKHO COCTaBUTh UX KPATKUH KOHCIIEKT.

CrerneHb yCBOGHMSI MaTepuaia MpoBepseTcs CIeAYIOIMMUA BUIAMU KOHTPO-
TSt

- TeKyIIU# (OMpoc, KOHTPOJIbHBIE pabOThI, TUIIOBBIE PACUETHI);

- pyOeXHBIH (KOJJIOKBUYM);

- IPOMEXKYTOUHBIHN (KypcoBasi paboTa, 3a4eT, 3a4€T C OLIEHKOMN, 9K3aMeH ).

KomnokBuym — ¢opMa UTOrOBOIM MPOBEPKU 3HAHUHN CTYACHTOB IO OIpEJIe-
JIEHHBIM TEMaM.

3ader — popMa TPOBEPKHU 3HAHWI U HABBHIKOB, MOTYYECHHBIX HA JICKITMOHHBIX
U TNpakTHUYecKuX 3aHATHsAX. C(Craya BcexX 3a4eTOB, NMPEAYCMOTPEHHBIX YYEOHBIM
IUTAHOM Ha JaHHBIA CEMECTp, SIBISETCS 0053aTeNbHBIM YCIOBHEM AJIA JIOMYyCKa K
DK3aMEHALIMOHHOMN CECCUMU.

DK3aMeH — (popMa UTOTOBOM MPOBEPKH 3HAHUMN CTYIEHTOB.



JUist yCHemHon ciadn 3K3aMeHa He0OXOJMMO BBIIOJHUTE CIEIYIOUIUE pe-
KOMEHJAIMN —TOTOBUTBHCA K DK3aMEHY CIEAYET CUCTEMATUYECKH, B TEUEHUE BCETO
ceMectpa. IHTEHCHMBHAS OATOTOBKA JOJKHA HAYaThCs HE MO3HEE, YEM 34 MECSILI-
NOJITOpA J10 AK3ameHa. J[aHHbIe mepes 3K3aMEHOM TpHU-4eTbipe AHS 3PPEeKTHUBHEES
BCET0 UCITOJIB30BATh JJISI IOBTOPEHMUS.

Bun yueOHbIX
3aHATUU

I[CSITCJIBHOCTB CTYyACHTa

Jlexusa

Hamucanue KoHCIEKTa JIGKIHA: KPAaTKO, CXeMAaTUYHO, TOCJIEI0BATEIBHO
(bUKCUPOBATh OCHOBHBIE TIOJIOKCHHUS, BBIBOJIBI, JOPMYITHPOBKH, 00001IIe-
HUsA; NTOMCYATh BAXXHBIC MBICJIIH, BBIACIIATH KIIFOYCBLIC CJIOBA, TCPMHHBI.
[IpoBepka TEPMHUHOB, MOHATHI C MOMOIIBIO YHIMKIONEANI, CIOBApEH,
CTIPAaBOYHHUKOB C BBINKCHIBAHUEM TOJIKOBAaHUH B TeTpaab. OOo3HaueHue
BOIIPOCOB, TEPMUHOB, MaTepuaia, KOTOPbIE BbI3bIBAIOT TPYJHOCTH, TOUCK
OTBETOB B PEKOMEHAYEMOU JuTeparype. Eciau caMoCTOATENIbHO HE y1aeT-
cs pa3oOparbcsi B MaTepuasie, He0OX0auMO CHOPMYITUPOBATH BOMPOC U
3a14aTh MPENIOoAaBaATCIIO HA JICKIWHW WJIW Ha MPAKTHYCCKOM 3aHATHUH.

[IpakTnueckue
3aHATUA

KoHncnektupoBanue pekoMeHIyeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
JIEKIUH, MOJArOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCaM, IPOCMOTP pe-
KOMeHyeMoH JuTepatypsbl. [IpociymmBanue ayino- 1 BUACO3AMUCEN 110
3aJJaHHOI TeMe, BBIMOJIHEHNE PacyeTHO-rpauIecKuxX 3a/laHui, perieHne
3a/1a4 10 aJITOPUTMY.

[Toaroroska k
muddepeHIupo-
BaHHOMY 3a4eTy H
9K3aMEHY

[Ipu moaroToBKe K 3a4eTy M 3K3aMEHY HEOOXOJUMO OPHUEHTUPOBATHCS Ha
KOHCIIEKTHI JIEKIUH, PEKOMEHIYEMYIO JIUTEpaTypy U pEeLIeHHE 3aJad Ha
MPAKTUYECKUX 3aHATHUSAX.




AHHOTALINA

K pabouei mporpaMme JUCIUTILTUHBI
«ABTOMaTH3aIMs] TEXHUYECKON MOATOTOBKU IPOU3BOJICTBAY

Hanpagsienune noaroroskm (crnenuanbioctsb) 12.03.01 — [MpubopoctpoeHue
Mpopuas (cnenmanuzanus) [lpubopocrpoenue

Kpasndukanus BpinyckHuka bakanasp

HopmaTtuBHblii nepuoa o0yuennsi 4 2coda /4 2ooa 11 mec.

dopma o0yuenusi OuHas / 3aouyHas

I'ox nauaaa moaroroBkm 2016 r.

Heab wu3yYeHHs IMCUMIIMHBI: OBJIAJACTh TEOPETHUYECKUMH 3HAHUSIMU,
IPaKTUYECKUMU HaBbIKAMHU U YMEHHUSMHU PELICHUS 3a/1a4 pa3paboTKu NpubopoB u
CIELUAJIU3UPOBAHHBIX CUCTEM C IIOMOLIBIO METOJAOB U CPEACTB aBTOMATHU3UPO-
BAHHOTI'O IIPOECKTUPOBAHMSL.

3agaum n3y4eHus AMCUMIINHBI:

N3yueHne BO3MOXHOCTEH M OCOOCHHOCTEH NPUMEHEHHUS COBPEMEHHBIX
CAIIP, meTonoB, mMpOrpaMMHOTO M MaTeMaTH4YECKOro OOECTeueHusl sl BBIOJI-
HEHHUs NPOLEAYpP CUHTE3d, aHAIW3d, ONTHUMU3ALMU KOHCTPYKUHUA M W NPUHATHUSA
IPOEKTHBIX pemieHuid. [IpuoOpeTreHue 3HaHM O COBPEMEHHBIX MPOrPAMMHBIX
KOMILJIEKCAaX MPOEKTHUPOBAaHUS MPUOOPOB M MX CUCTEM, TEXHUYECKHX CPEICTBAX,
npuMeHsieMbix B CAIIP, OCHOBHBIX HallpaBJICHUSX Pa3BUTHUSI U COBEPIIECHCTBOBA-
Husg CAIIP; OCHOBHBIX THIaX MaTEMaTUYECKUX MOJEIIECH, UCIIOIb3yEMBIX IS T1O-
CTPOEHHUSI CPEICTB aBTOMAaTU3UPOBAHHOI'O IIPOCKTUPOBAHUS, MAaTEeMaTUYECKUX I10-
CTaHOBKaX M METOJ[aX aBTOMAaTHU3UPOBAHHOTO PEIIeHUs 3a/1a4 (PYHKIIMOHAIBHOIO U
KOHCTPYKTOPCKOI'O CHHTE3a, aHajlu3a MPOLECCOB Pa3Iu4HON (PpU3nUecKoi mpupo-
Ibl B IprOOpax U ONTHUMH3ALMN KOHCTPYKLUUN MPUOOPOB M UX CHUCTEM; METOAAX U
QITOPUTMAxX, NMPUMEHSAEMBIX JUIA PEUICHUs THUIIOBBIX 3aJad CHUHTE3a W aHAJIN3a,
pelaeMbIX B X0/1€ (PYHKIIMOHAIBHOTO U KOHCTPYKTOPCKOTO MPOEKTUPOBAHUS MIPH-
0opoB u cucreM. OCBOEHNE YMEHUN OCYHIECTBISATh MATEMATHUYECKYIO IOCTAHOBKY
TUIIOBBIX 337a4 U BbIOUpaTh 3PPEKTUBHBIE METOABI U CPEICTBA aBTOMATHU3HPO-
BAaHHOI'O CUHTE3a U aHAJIM3a CXEM U KOHCTPYKUHUU MPUOOPOB U CUCTEM; BBIMOJIHATh
IIPOEKTHBIE MPOLENYPHl C HCIIOJIb30BAHUEM COBPEMEHHBIX INPOIPAMMHBIX KOM-
IJIEKCOB aBTOMAaTU3MPOBAHHOI'O MPOEKTUPOBAHUS; OLIEHUBATh U BHIOMPATh HAauOO-
aee 3P deKTUBHOE MaTeMaTUYEeCKOe U MpOorpaMMHOE oOecrieueHue il aBTOMATH-
3alK NPOeKTHBIX padoT. [IpnoOperenne HaBBIKOB BbIOOpa U GOPMHUPOBAHUS Ma-
TEMaTUYECKUX MoJieiell 00beKTa MPOESKTUPOBAHUSI, METO/IOB U CPEJICTB PEIICHUS
3a1a4 KOHCTPYKTHUBHOI'O CHHTE3a, KOMIUIEKCHOIO aHalM3a W ONTUMH3ALUU pa3-
JUYHBIX XapaKTEPUCTUK MPUOOPOB U CUCTEM.

Ilepeyens popMupyeMbIX KOMIECTCHIIUM:

[IK-2 — roTOBHOCTBIO K MaT€MaTUYE€CKOMY MOJIEIIMPOBAHUIO MPOLECCOB U
00BEKTOB MPUOOPOCTPOCHUSI U UX MCCIEJOBAaHUIO Ha 0a3e CTaHAAPTHBIX MaKETOB



ABTOMATU3UPOBAHHOTO MPOCKTHUPOBAHUS W CAMOCTOSITEIIHLHO pa3pabOTaHHBIX MPO-
TPaMMHBIX IPOJTYKTOB
Oowmas tpynoemkocts aucuuniannabl 3ET: 5 3.e.

d)opMa UTOroBOIro KOHTpPOJd 1Mo AMCHUILJIMHE: 9K3aMCH
(3auer, 3a4eT C OLIEHKOH, HIK3aMEH)



JIuct perucrpauuu udmenenui k PILJJ

HOE

rOCyAapCTBEHHOE OI0IKET-
HOE

yupexaenue «Poccuiickas

rocyJapcTBeHHasi onbamo-

TEKay.

CoryacoBanue
! = !
L =
ple! é' g E E %
S . ’E = o .
o = m g 2 5 =<
(] = Q O =~ H m
= K < 2= 5 B =
= = ;= £ 5 & A
= | 3 . = = =5
= | 2 | Conepxanue U3MEHCHUI s g8 2 g E g
= | g Sz SiE | ZE8
iz = 2 E R 5 8.9
[ O o o ;‘ 3 > T
o =S § 3 = 28 &
% 5 © s S5 g
/M g = o = ) 0:3(
< S T 5 5 =
5 > 2 8 S
= A~ Sl =
1 AKTyanu3upoBaHbl JTUIEH-
3MOHHBIC COTJIAIICHUS Ha
IporpaMmMHoe obecreye-
o~
= | HHe, HEOOXOAUMOE I
A | ocyImIecTBIICHHs 00pa3oBa-
—
— | TEJIBHOT'O TIpoliecca B pam- :
S i | A
A | Kax peain3alii OCHOBHOM
npodeccronansHOI 00pa- y
30BaTEJIbHOM ITPOTPAMMBL. %
(#
2 BHeceHbl n13MeHEeHUs B 11e-
pE€YEHb OCHOBHOM U J0-
MOJIHUTEIBHOMN JTUTEPATYPhI
JUCUUIUIMH Y4eOHOTO I1j1a-
HAa, B CBSI3U C aKTyalu3allu-
€1 U IOTOBOPOB C DJICK- c ,
o0 7!?_,:"\./:*/ f
— | TPOHHO-OMOJIMOTEUYHBIMU XM /.
> : 74
A | cuctemamu «Elibrary»: Jlo-
S
— | roBop ¢ OO0 «PYHObp,
S | «OBC JIAHD», ®enepais-




12.09.2019

AKTyanu3upoBaHbl JHUIICH-
3MOHHBIE COTJIAIICHUS Ha
IporpaMmMHoe obecreye-
HHE, HECOOXOIMMOE IS
OCYLIECTBJIEHUSI 00pa3oBa-
TEJBHOTO TIPOIEcca B paM-
Kax peanau3aliiii OCHOBHOMN
npodeccuoHanbHON 00pa-
30BaTEIbHON TIPOTPaAMMBI.

10.10.2020

BHecenbl u3meHenus B ne-
peYeHb OCHOBHOM U J10-
MOJIHUTEIBHOMN JTUTEPATYPhI
JUCUUIUIMH Y4eOHOTO I1J1a-
Ha, B CBSI3U C aKTyaIn3allu-
€1 U JIOTOBOPOB C JJIEK-
TPOHHO-OUOTNOTEYHBIMU
cucrtemamu «Elibrary»: Jlo-
rosop ¢ OO0 «PYHOby,
«9BbC JIAHbY», ®enepanb-
HOE

roCyJIapCTBEHHOE OFOKET-
HOE

yupexaenue «Poccuiickas
rocygapcTBeHHasi ondano-
TEKa.
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