TMoanucano unppoBoi noanmceio: Conosbé Cey p it Bnagumnpos:
DN:c n yueBHo-oc
0=OEEPATIbHOE FOCY‘]APCTBEHHOE s»oﬂ)«smos OBPASOBATENHOE YUPEX[IEHUE BbICLIJEFO OBPASOBAHAA MADPUCKA

. 9
Con O B b e B Ce re I/I Bn a Vl M Vl o B VI LI TOCYAAPCTBEHHbIA ATPAPHBIV YHUBEPCUTET", 1.2.643.100.3= noaacmzsw35363533393637
12603131111 20363831513030313436323637, el epreit . sn=Conoasée,

n=Co & Cepreit Bnagnmmposiy
lil 2023 08.06 22:22:01 +03' oo

benepaibHOE TOCYIAPCTBEHHOE OIOPKETHOE 00Pa30BATENbHOE YUPEKICHUE
3 BBICIIIETO  00pa3OBAHMSI 5
«MUYYPUHCKUU I'OCYAAPCTBEHHbBIU AT'PAPHBIM YHUBEPCUTET»

Ka(beﬂpa TPAHCIIOPTHO-TCXHOJOIHYCCKHUX MAIIIMH 1 OCHOB

KOHCTPYHUPOBAHUS
YTBEPX/IEHA YTBEPXJIAIO
pelieHneM y4e0HO-METOUYECKOTO COBETa IIpencenarens yueOHO-METOIUYECKOTO
YHUBEPCHUTETA COBETa YHUBEPCHUTETA
(mpotokoun ot 22 urons 2023 r. Ne 10) Cor e C.B. CoJIOBBER

«22» nronasa 2023 T.

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI (MO YJIA)

KOMIIBIOTEPHAS I'PA®UKA

Hanpasnenue noarorosku 09.03.01 MudopmaTuka v BIYMCIUTENbHAS TEXHUKA

Hanpasnennocts (mpoguib) CucTEMbl aBTOMAaTU3UPOBAHHOTO TPOESKTUPOBAHUS

Kanudukanuss OaxanaBp

Muuypunck - 2023



1 esn ocBOeHMsI TUCUMILTHUHBI (MOTYJIs1)

ensimu n3ydeHus! TUCHUIUIUHBI (Moayist) «KoMmbroTepHbIE TEXHOJIOTHUH MPOESKTHUPOBA-
HUS» ABJISIOTCS MOBBIIIEHUE OCHOB 3HAHWW, YMEHUN U HAaBBIKOB I10 MPOEKTUPOBAHUIO U COBpE-
MEHHBIM METOJIaM pacuera JeTajeil, COOpoK U MEXaHU3MOB Ha MPOYHOCTh, )KECTKOCTh, YCTOM-
YUBOCTH U KOJICOAHUS TPU ICHCTBUU CTATUYECKUX U JUHAMUYECKUX HArPYy30K.

3amayamMu U3y4eHHs TUCHUTUTMHBI (MOYJIs) SABJISIOTCS:

- U3YYHTh KJIACCH(PHUKALNIO CUCTEM aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHMSA M pacueTa
(CAIIP);

- U3Y4YUTh OCHOBHBIE BO3MOXHOCTU COBPEMEHHBIX CHCTEM, KaK POCCHUICKOTO IMPOU3BOI-
CTBA TaK U 3apy0exHOro;

- IpUOOpECTH HABBIKK PAOOTHI C MAKETOM MPUKIAAHBIX porpaMM APM WinMachine.

- OCBOUTbH OCHOBHBIE METOJIbI M CPEACTBA CHCTEM aBTOMATH3WPOBAHHOTO MPOEKTUPOBA-
HUS: cO3AaHus rpaduuecKux Mojenel u n300pakeHu;

Hcnonp3oBanne MHPOPMALIMOHHBIX TEXHOJOTHM MPU OpraHu3aluu paboThl U TeXHUYeE-
CKOTO OOCTYXHMBAaHHUS IO3BOJISIET 0OJiee TPAMOTHO OpPraHM30BaTh paboOTy M TEXHHYECKOE 00-
CIIy>)KMBaHHE MAIllMH, COKPATUTh YAENbHbIE 3aTPaThl HA PEMOHT MAIllMH U BOCCTAHOBJICHHS Jie-
Tayel, 00ecreunTh BBICOKYIO pab0TOCIIOCOOHOCTD M COXPAaHHOCTh MAIlIMH M 000y I0BaHUS.

[Ipy ocBoeHWHM JAHHOW  JUCHUIUIMHBI  YYUTHIBAIOTCS  TPYIOBbIE  (PYHKIUU
npodeccuonansHoro cranaapra "Cuctemusiii mnporpammuct” (06.028) yTBep:kIEHHBIN
puKa3oM MUHHUCTEpCTBa Tpyia U COUUANBHON 3amuThl Poccuiickoit @enepariu oT 5 oKTI0ps
2015 r. N 685H; «CuctemHBI aAMHUHHCTPATOp HHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
cuctem» (06.026), yrBepkaAeHHBIH Npruka3oM MUHHCTEPCTBA TPyAa M COLMAIbHOM 3alUTHI
Poccuiickoii ®enepannu ot 5 okTss0pst 2015 r. No 686H.

2 MecTo TUCHHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl
CornacHo ydeOHOMY IUIaHy 1O HampaBieHuto moarotoBku 09.03.01 Muadopmarnka u
BBIUMCIIUTENIbHAS TEXHUKa JUCHMIUIMHA (Monynb) «KommbroTepHas rpaduka» sBIseTCS
JTMCIUITITMHON o0s3aTenbHol yactu bioka 1. Jfucummmunsl (Moaynu) (51.0.38).

Matepuan JUCHUIUIMHBI TECHO B3aUMOCBSI3aHBl ¢ TaKMMHU AMCLMILIMHAMM, Kak: «H-
(dopMarmonHsle TexHosoruny, «IIporpammupoBanuey, «llpuknaagnas matemarukay, «Mojaenu
1 METOJIbl aHAJIN3a IPOEKTHBIX peIIeHNN», « T€XHONOrusI MalIMHOCTPOEHUSI», «ba3bl JaHHBIX».
3HaHMS U HaBBIKU, IPUOOpPETEHHbIE OOYYAIOIIMMUCSA NMPU WM3YYEHUU AMCLUUILIIMHBI (MOIYJIS)
«CucremMbl aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS», HEOOXOMMBI JJIs1 OCBOCHHUS CIIEIYIOIIUX
muctuiuinH: «HanexHocTh TeXHUUeCKuX cuctemy», «MoenrpoBanue MH()OPMALMOHHBIX CHC-
TEM», a TAKXKE JJIs1 IPOX0XKIEHUS TPOU3BOICTBEHHON NIPEIAUILNIOMHOM TPAKTUKU U BBIIIOJHEHHUS
BBIIYCKHON KBaJTU(UKALMOHHON PabOTHI.

3 [linanupyemble pe3y/ibTaThbl 00y4eHHs MO0 JUCHUILIAHE, COOTHECEHHbIE
¢ IVIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHUA 00Pa30BaTeJIbHOM MPOrPaAMMBbI
OcBoeHMe TUCIUIUIMHBI (MOJTyJIsl) HAMpaBIeHO Ha (OPMUPOBAHNE KOMIIETSHIIHI:
OIIK-1. CrocobeH mpUMEHSTh €CTECTBEHHOHAYYHbIE M OOIICMHKEHEPHBIE 3HAHUS, Me-
TOJIbI MaTEMATHUYECKOTO aHalu3a M MOJCIHPOBAHU, TEOPETHUECKOTO M IKCIEPUMEHTATHHOTO
WCCIICIOBAHUS B POPECCHOHATBHON JACSITeTLHOCTH
OIIK-9. CnocobeH ocBaMBaTh METOAMKH WCIOIH30BAHUS MPOTPAMMHBIX CPEIICTB IS
pEIIeHUs TPAKTUICCKHX 3aa4

Kox u Ha- Kox n HanmeHOBa- Kpurepuu onleHUBaHUS pe3yIbTaTOB O0YICHHUS
NUMCHOBAHUC HUEC UHAUKATOpa
obmenpo- JOCTIDKEHHS 00- HU3KHUH (10110- IIOPOTOBBIH 6a30BBIi IPOJBUHYTHII
(heccuo- menpodeccro- POTOBBIIA, KOM-
HaJIbHOU HaJIBHBIX KOMIIC- IIETCHIIUS HE
KOMIIETEH- TEHLUH chopmupoBaHa)
U
OIIK-1. N-1onk.s — He 3naer oc- Cnabo 3HaeT oc- Xoporio 3HaeT OTnnaHO
Cnocoben 3HATh: OCHOBEI HOBBI BBICIIICH HOBBI BBICIICH Ma- OCHOBBI BBICIICH | 3HACT OCHOBEI
MIPUMCHSTh BBICIIICH MaTeMa- MaTEMAaTHUKH, TEMaTUKHU, PU3UKH, MaTEMAaTHKH, BBICIIICH Ma-
€CTECTBCH- TUKHU, QU3UKH, OC- | (DU3UKHU, OCHOBHI | OCHOBBI BRIYHCIIH- (U3UKH, OCHOBBI TEMATHKH,




HOHay4HbIE HOBBI BBIYNCITU- BBIYHMCIINTEb- | TEJLHON TEXHUKH M | BBIYMCIHMTEILHOM ¢$usmkH, oc-
Y OOIIEUH- | TENbHOW TEXHUKH M | HOHM TEXHHKH U pOrpaMMHpOBa- TEXHHUKH U [PO- HOBBI BBIYHC-
XKCHEPHBIC MIPOrpaMMHpPOBa- MpOTrpaMMHUPO- HUSL. IrpaMMHPOBAHHUS. JIUTETHHON
3HaHWA, HUSL. BaHMUS. TEXHUKH U
METOJIBI MIPOrpaMMH-
MaTeMaru- pOBaHHSI.
YEeCKOTO NA-20m11 — He ymeer pe- Cnabo ymeer pe- Xopomo ymeeT B cosepiuen-
aHaIM3a u VYMers: pemiate 1aTh CTaH- IaTh CTAHAAPTHBIC pemaTs cTaH- CTBE yMeEeT
MOJCIUpPO- CTaHJApTHBIC IIPO- JapTHBIC IIPO- npodeccrnoHanbHEIC JapTHBIC IIPO- pemarh CTaH-
BaHH, TEO- (eccuoHaIbHbIE (heccuoHabHBIC 3aJ[a4yM C IpuMe- (eccuoHanbHbIE JlapTHBIC
peTuyecko- 3aJa4yu ¢ puMe- 33724 C NpH- HEHUEM eCTeCT- 3a71a4M C IpuMe- npodeccuo-
T'O ¥ 3KCIe- HEHUEM eCTeCT- MEHEHHEM ec- BEHHO-HAYYHBIX U HEHUEM eCTeCT- HaJIbHBIE 3a-
pUMEH- BEHHO-HAYYHBIX U TECTBEH- 00IIe-NH)KEHEPHBIX | BEHHO-HAYYHBIX M | Ja4H C IPH-
TaJILHOTO o0IIe-NH)XEHEPHBIX | HO-HAYYHBIX U 3HAHHH, METOJIOB 00- MEHEHHEM
Hccien0Ba- 3HAHUH, METOOB 00- MaTEMaTH4eCKOro | IIe-MHKEHEPHBIX €CTECTBECH-
HUS B TIPO- MaTeMaTHYECKOTO | MIe-WH)KEHEPHBI aHaNM3a U MOJe- 3HAHWH, METOJIOB | HO-HAYYHBIX U
(eccuo- aHanm3a u MoJie- X 3HAaHWUH, Me- JMPOBaHM. MaTeMaTHIecKOTro 00-
HaJIbHOH JTUPOBAHUS. TOJIOB MaTeMa- MOJICTTHPOBAHHS. aHaJIM3a ¥ MOJIe- | IIe-MHXEHEPH
JeATEeIbHO- MOJICITUPOBAHHSL. THYECKOTO JMPOBAHM. BIX 3HAHWH,
CTH aHaNM3a U MOo- MOJICTTHPOBAHMS. METO/IOB Ma-
JIeTUPOBAHMSI. TeMaTHye-
MO/JIETIUPOBa- CKOTO aHaln3a
HUSL. Y MOJIEITPO-
BaHMSI.
MOJICTIUPOBa-
HUSL
NI-3onk.1 — He Bnageer Cnabo BaageeT Xopomio Bnageer | B coBepieH-
Hmets HaBBIKH: HaBBIKAMH TEO- HaBBIKAMHU TEOpe- HaBBIKAMH TEO- CTBE BJIaJIceT
TEOPETUYECKOTO U PETHYECKOTO U THYECKOTO U KC- PETHYECKOTO U HaBBIKAMHU
9KCIIEPUMEHTAIIb- 9KCTIEPUMEH- MEPUMEHTAIBHOTO 9KCTIEPUMEH- TeopeTHde-
HOTO HCCIIEIOBAHUS TaJILHOTO MC- HCCIIeIOBAHMS TaJILHOTO HCCIIe- CKOTO M 3KC-
00BEKTOB TIpodec- CIICIOBAHUS 00BEeKTOB TIpodec- JIOBaHUS 00BEK- MIepUMEH-
CHUOHAJIHOM Jiesi- 00BEKTOB TIPO- CUOHAJILHOM Jiesi- TOB npoeccro- TaJILHOTO HC-
TENLHOCTH. (heccuoHabHOM TEJILHOCTH. HaJIIbHOM Jesi- CIIeIOBaHUS
JIeSTeIbHOCTH. TEJILHOCTH. 00BEKTOB
npodeccuo-
HaJIbHOM Jes-
TEJILHOCTH. .
OIIK-9. N-1omk.e - He 3naet me- Cnabo 3HaeT me- Xopomio 3HaeT OTnu4HO
Cnocoben 3HaTh: METOJUKH TOJMKH HC- TOJMKH UCIIOIb30- METOJIUKH HC- 3HAET METO-
OCBaMBaTh UCTIONIb30BAHUS TIOJIb30BaHUS BaHMS IIPOTpaMM- IOJIb30BaHNUS JIKH UCTIONb-
METOJIUKH MPOTPaMMHBIX MIPOTPaMMHBIX HBIX CPE/ICTB IS TIPOTPaMMHBIX 30BaHUs MPO-
UCTIONB30- CPEeACTB ISl pe- CpPEACTB ISt pELICHUs IPAKTH- CPEACTB ISl pe- TpaMMHBIX
BaHMs LIEHUS NpakTH4e- | pPeIIeHHs IpaK- YeCKnX 3a/1a4. HIEHUS IPaKTH- CPEACTB IS
IporpamMm- CKHX 3a/1a4 THUYECKHX 3aJ1a4. YeCKUX 3a/1ad. pemeHus
HBIX MPaKTHYECKUX
CpeACTB st 3a/ad.
peneHus NI-20mk.0— He ymeer uc- Cnabo ymeer uc- Xoportio ymeer B coBepieH-
npaKTHye- YMeTh: UCTOIIB30- TM0JIb30BATh T0JIb30BaTh TPO- UCIIOJIb30BaTh CTBE yMeeT
CKHUX 3aJa4 | BaTh IPOTPaMMHbIE | MPOrpaMMHbIE | TPaMMHBIE CPEICT- HpOrpaMMHbBIE UCIIOJIb30BaTh
CpencTBa IS pe- cpeacTBa AJst Ba JUIS peIlIeHUs cpeacTBa At HpOrpaMMHbIE
LICHHS paKTH4e- | pEIICHHs MpaK- | MPAKTUYECKUX 3a- peLIeHus mpak- cpeacTBa At
CKHX 3a/1a4. THUYECKHX 3aJ1a4. Jad.. THYECKHX 3a]ad.. pemeHus
MIPaKTHYECKUX
3a1a4.
NI-30nk.e- He Bnaneer Cnabo Bnageer Xopouio Biajaeer B coBepiueH-
Hmets HaBBIKY: HaBbIKaMU HC- HaBbIKaMH HC- HaBbIKaMH HC- CTBE BJIajieeT
UCIIONIb30BAHUS TI0JIb30BaHUS MOJIb30BaHUS MPO- IOJIb30BaHUS HaBbIKAMU HC-
MPOTPaMMHBIX MPOTPaMMHBIX | TPaMMHBIX CPEJICTB MIPOTPaMMHBIX MOJTb30BaHUS
CPEeACTB [UIs pe- CPEACTB IS JUISL pETLICHUS CPEACTB IJIs pe- MPOTPaMMHBIX
LIEHUS NpaKTH4e- | PEIICHHS MpaKk- | IPAKTUIECKHUX 3a- HIEHUS IPaKTH- CPEeACTB IJIst
CKHX 3a/a4 THUYECKHX 3aad Jad YECKHUX 3a/a4 peLIeHUs
MPaKTHIECKUX
3amadq




3HaTh:

YMmeTs:

B pe3ynbTare 0CBOCHHUS IUCIMIUIMHBI O0YUYArOIIUICS JOKCH:

METOJIUKY HCIIOJIb30BaHUsI MPOTPAMMHBIX CPEJICTB ISl PEIICHHs MPAKTUYSCKUX 3a1ad
CTPYKTYpY M BO3MOYKHOCTH KOMITBIOTEPHBIX TEXHOJOTHI NPOCKTHPOBAHUS U pacueTa
APM WinMachine, knaccugukammto nporpamm CAIIP, Bo3moxxHoctn CAD, CAM,
CAE cucrem; NpUHLUIBI MOJCIUPOBAaHHS M HPOTOTHIIMPOBAHUS, METOIbI PELICHUS
3aj1a4 Mo ONPEICICHUI0 HEOOXOIMMBIX APAaMETPOB Y3JIOB M paOd0OYMX OpPraHOB MAIllVH;
KOMIIOHEHTBHI alapaTHO-TIPOrPAMMHBIX KOMIUICKCOB U 0a3 JaHHbIX.

pa3pabaThiBaTh KOMIIOHEHTHI allapaTHO-IPOrPAMMHBIX KOMIUIEKCOB M 0a3 JIaHHBIX,
UICIIOJIb3YSI COBPEMEHHBIC MHCTPYMEHTAIIbHBIC CPEICTBA M TEXHOJIOTHH IPOrPaMMHPO-
BaHUS, BBIIOJHATH HPOCKTHPOBOYHBIC U IIPOBEPOYHBIC pacueThl B Moayisix APM Win-
Machine; ocymiecTBiIsITh TPOCKTUPOBAHHUE MW pacyeT MEXaHWYECKUX Ieperad,
IPOCKTHPOBAHUE M PAcyYeT Pa3beMHBIX M HEPa3beMHBIX COCIMHEHUIl; OMpeaesiTh apa-
METpbl HaIpsHKEHHO-Ae()OPMHUPOBAHHOTO COCTOSIHUS, YCTOHYMUBOCTH, COOCTBEHHBIX M
BBIHY)KICHHBIX KOJICOAHU JieTalieil 1 KOHCTPYKIMHI; OCYIIECTBISTh IIOMCK, KPUTHYECKUIT
aHaJIM3 M CHHTE3 MH(OpPMAILUK, IPUMEHITh CUCTEMHBIN MOJIXOJ Ul PELICHUS MOCTaB-
JICHHBIX 3aJ1a4; pa3padaThiBaTh KOMIIOHEHTHI allapaTHO-IIPOrPAMMHBIX KOMILJICKCOB H
0a3 JaHHBIX, HMCIOJb3Ys COBPEMEHHBIC HWHCTPYMCHTAJIBHBIC CPEICTBA M TEXHOJOTUHU
IPOrPaMMHPOBAHUS;000CHOBBIBATh MPUHUMACMbIC IPOCKTHBIC PELICHHS, OCYLICCTBISTh
MIOCTAHOBKY M BBINOJHSTH KCIIEPUMEHTHI MO MPOBEPKE UX KOPPEKTHOCTH U 3D (EKTHB-
HOCTH.

Brnanets: cnocoOHOCTBIO OOOCHOBBIBATH NMPHHUMAEMBIE MPOCKTHBIE PEUICHHUS, OCYIICCTBIATH

IOCTAHOBKY M BBIIOJHATH SKCHEPUMEHTHI 110 MPOBEPKE MX KOPPEKTHOCTH U 3PPek-
TUBHOCTH; METOAAMHM OIIPEJEICHUS U BBEICHUS UCXOIHBIX JAaHHBIX B JUAJIOTOBbIE OKHA
nporpamMm CAIIP; mMeToaMkoil NpUMEHEHHUs CUCTeM aBTOMAaTU3MPOBAHHOI'O pacueTa
[apaMeTpPoOB U IMPOEKTHUPOBAHUS MEXaHM3MOB Ha OBM; aHanu30M MOJIyYEHHBIX pe-
3yJIbTATOB C MPEIOCTaBIEHUEM MPOEKTHON JOKYMEHTAIMH; CIIOCOOHOCTBIO OCYIIECTB-
JSATh TIOUCK, KPUTHUYECKHM aHalu3 U CUHTE3 MH(GOpMallMU, MPUMEHSATh CHUCTEMHBIN
HOJXO/ JJIsl peIIeHUs MOCTAaBJICHHBIX 3ajay; HaBbIKAaMH Pa3pa0OTKH KOMIIOHEHTOB aIl-
MapaTHO-TNPOrPaMMHBIX KOMIUIEKCOB U 0a3 JaHHbBIX, UCIOJb3Ysl COBPEMEHHbBIE UHCTPY-
MEHTaJbHbIE CPEACTBA U TEXHOJOIMU MPOrPaMMMPOBAHUS; CIIOCOOEHOCTBIO 0O0OCHO-
BbIBaTh IPUHUMAEMBbIE MTPOEKTHBIE PEIICHUS, OCYIIECTBIISITh TOCTAHOBKY U BBIOIHSITh
HKCIEPUMEHTHI [0 MIPOBEPKE UX KOPPEKTHOCTH U 3(PPEKTUBHOCTH

3.1. MaTpuna cooTHeceHUsI TeM/pa3ae/i0B JUCUMILIMHBI (MOayJist) U popMu-

PYeMbIX B HUX O0LIEKYJbTYPHBIX, 001enpodecCHOHAIBHBIX U
Nnpo¢hecCHOHATBHBIX KOMIIETEHIUI

Komnereniumn
Paznenpl, TeMBbI TUCITUTIITUHBI & . Obmee ko-
- | 2o JIUYECTBO
o O KOMIIETECHIN I
Paznen 1. BBogHble cBeIeHMs O TEXHOJOTHIX MPOSKTUPOBAHUS
Tewma 1.1 MeToion0rust NpoOEKTUPOBAHUS + + 2
Tema 1.2 CocTaBHBIE 3JIEMEHTBI KOMITBIOTEPHOTO MPO- + + 2
€KTUPOBAHUS
Tema 1.3 Cuctema npoeKTUpOBaHUS MAIlIMH U 000py/10- + + 2
Banus B Moayisix APM WinMachine
Tewma 1.4 O630p moayneri CATIP u ux Bo3MOKHOCTEH + + 2
Pazgen 2 Ilporpammubie cpeAcTBa CUCTEM aBTOMATU3HUPOBAHHOTO MPOEKTUPOBAHUS
Tewma 2.1 O630p CAD cucrem. [Iporpammusbie cpencTa + + 2
co3nanus 3D-moznenelt TBEpABIX Tel
Tema 2.2 Bennomorarenbhbie cpenctBa CATTP + + 2
Pazgen 3 MaTtemaTudeckoe o0ecriedeHrne aHaIn3a U CHHTEe3a MPOSKTHHIX PelIeHUHN




Tema 3.1 KoMOoHEHTBI MATEMAaTHUECKOTO O0ECIIEYEHN + + 2

Tema 3.2. Metoab!l ¥ anropuTMbl aHAJIM3a MAlIVH U Me- + + 2
XaHU3MOB

Tewma 3.3 TlocranoBka 3a/1a4 napaMeTpUIECKOro CUHTE3a + + 2
Tema 3.4 MeTopl ONITUMU3AIUMN TPOCKTUPYEMBIX MAIIIMH + + 2
1 MEXaHU3MOB

Tema 3.5 Maremarndeckoe o0ecredeHue MOICUCTEM + + 2

MaIIMHHON rpa)uKy ¥ TEOMETPUIECKOTO MOICIUPOBAHUS

Paznen 4 Metoandeckoe ¥ mporpaMMHOE 00ECTICUeHNE aBTOMATU3HUPOBAHHBIX CHCTEM

Tema 4.1 O630p KOMIIBIOTEPHBIX CUCTEM IMPOEKTUPOBA- + + 2
HUSI MHOTOKOOPJIMHATHOW 00pabOTKHU JeTalIeH.

Tema 4.2 Monynu pa3paOOTKH YIPABISIONIMX MPOTPaMM + + 2
JUIS CTAHOYHOTO 000pyJOBaHUS

Tema 4.3. IHCTpyMeHTaNIbHBIE CPEJICTBA KOHIENTYalb- + + 2

HOI'O IPOCKTHPOBAHUS ABTOMATU3UPOBAHHBIX CUCTEM

Pazgen 5 O630p CAE cucrem

Tema 5.1 UHCTpyMEHTBI HHXKEHEPHOTO aHAIM3a XapakK-

. . + + 2
TEPUCTHUK JIeTaJell MAlIMH U DJIEMEHTOB KOHCTPYKITHI

4 CTpyKTYypa ¥ cojiep:KaHue TUCUUIIINHBI
OO0r111ast TPYA0EMKOCTb AUCIUILIMHBI COCTaBsIeT 3 3aueTHbIX eaunuil (108 akan. gacos).

4.1 O0beM TMCUMIIMHBI M BUbI YU4eOHOI1 padoThI

KosmyecTBo ak. yacos
Butht 3ansTHit 10 04HON popme 10 3a049HOU (popme
00yueHHs o0y4YeHHS
(2 cemecrtp) (2 kypc)
OO61ast TpyA0EMKOCTh TUCIUTUTMHBI 108 108
KonrtaktHas pabora 42 18
AynIUTOpHBIE 3aHITHS 42 18

JIEKIIUHI 14 6

nabopaTopHbIe PaOOTHI 28 12
CamocrosTenbHas pabora 66 86

npopaboTka yueOHOro MaTepuasia 1no

JUCLUUIUIMHE (KOHCTIEKTOB JICKIHUHA, 20 46

Y4eOHHUKOB, MaTEPUAIOB CETEBBIX pe-

CYPCOB)

BBITTOJIHEHUE WHIWBUYaTbHBIX 3a/1a- 26 20

nuii (PT'P)

MOJITOTOBKA K TECTUPOBAHUIO 20 20
KoHTpo:b - 4
By uroroporo KoHTpOIIs 3a4eT 3a4eT

4.2 Jlekuum
O6beM B ak.yacax
OyHast 3a04Has
Ne | Pazpen nucuuruinHel (MOAYJIs1), TEMbI JJeKIul |  ¢dopma dopma Popmnpyembie
KOMIIETEHINH
o0yye- | oOyueHHS
HUS
1 | Pa3gen 1. BBogHbIe CBEeIEHHS O TEXHOJIOTUSAX TPOCKTUPOBAHUS
11 Tema 1.1 MeTogosiorust mpoOEeKTUPOBAHUS 1 1 OI1K-1,
' OIIK-9,
19 Tema 1.2 CocTaBHBIE DJIIEMEHTEI KOMITLIO- 1 i OI1K-1,
"~ | TEpHOT'O IPOEKTUPOBAHUS OIIK-9,




13 Tema 1.3 Cucrema npoOeKTUPOBAHKS MAIIMH U i 1 OIIK-1,
" | obopynoBanus B Mmoayisix APM WinMachine OIIK-9,
Tema 1.4 O630p moayneii CAIIP u ux Bo3- OIIK-1,
14 - 1 -
MOKHOCTEH OIIK-9,
2 | Paznen 2 IlporpaMMHBIC CpEICTBA CUCTEM aBTOMATU3HPOBAHHOTO ITPOCKTUPOBAHUS
Tema 2.1 O630p CAD cucrem. [Iporpamm- OIIK-1,
2.1 | eIe cpeacTra co3nanus 3D-moneneit TBep- 1 - OI1K-9,
JIbIX TEII
29 Tema 2.2 BecnomorarensHsbie cpencrsa CAIIP 1 i OIIK-1,
' OIIK-9, ,
3 | Paznen 3 Maremarndeckoe oOecrieueHIE aHAIM3a M CHHTE3a MTPOCKTHBIX PEIICHUM
31 Tema 3.1 KoMIIOHEHTBI MAaTEMAaTHYECKOTO 1 1 OIIK-1,
" | obecrieueHU OI1K-9,
Tema 3.2. MeTo/ibl U aITOPUTMBI aHAJTU3a OIIK-1,
3.2 1 -
MAaIllMH U MEXAHU3MOB OI1K-9,
Tema 3.3 IlocTanoBKa 3a/1a4 nmapameTpuye- OIIK-1,
3.3 1 1
CKOI'0 CHHTE3a OIIK-9,
Tema 3.4 MeToabl ONITUMU3AIUMN TPOEKTHU- OIIK-1,
3.4 1 -
PYEMBIX MAallIMH ¥ MEXaHU3MOB OIIK-9,
Tema 3.5 Marematnueckoe oOecIieueHue OIIK-1,
3.5 | moacucreM MamMHHON TpadUKH U TEOMET- 1 1 OI1K-9,
PHUYECKOTO MOACIUPOBAHUS
4 | Pazgen 4 MeTtonuueckoe U mporpaMMHOE 00ECIICUeHIE aBTOMATH3UPOBAHHBIX CUCTEM
Tema 4.1 O630p KOMIBIOTEPHBIX CUCTEM OIIK-1,
4.1 | npoeKTUPOBaHUSI MHOTOKOOPAUHATHOM 00- 1 - OIIK-9,
paboOTKH JeTaJICH.
Tema 4.2 Moaynu pa3paboTKH yIpaBisiio- OIIK-1,
4.2 | mmx mporpaMm sl CTAaHOYHOTO 000PYHO0- 1 1 OIIK-9,
BaHUS
Tewma 4.3. IHCTpyMeHTaNIbHBIE CPEJICTBA OIIK-1,
4.3 | KOHIIENTYaIbHOTO MPOEKTUPOBAHUS aBTO- 1 OIIK-9, ,
MaTU3UPOBAHHBIX CHCTEM
5 | Pazgen 5 O630p CAE cucrem
HNHCTpyMEHTHI HH)KEHEPHOTO aHAIM3a Xa- OIlK-1,
5.1 | pakTepuCTHK JAeTajeil MalIuH 1 SJIEMEHTOB 1 - OIIK-9,
KOHCTPYKIUHI
NTOTI'O 14 6
4.3 IIpakTyeckue 3aHATUA
OO0beM B ak.gacax
No HanmenoBanue 3aHstus oHHad 3aoumas | POpMHpyeMmbIe
dbopma dbopma KOMITETEHIIUH
o0yueHust | oOy4yeHHs
1. | Pa3nen 1. BBojHbIe CBeIeHNS O TEXHOJOTUSX MPOSKTUPOBAHMS
11 AHanu3 CTPYKTypbl IPOrPaMMHBIX 2 2 OIIK-1, OIIK-9,
KOMIUJICKCOB HHDKEHEPHOT'O pacyera
19 [IpoexTrupoBaHue MOJIUITHUKOBOTO 2 2 OIIK-1, OIIK-9,
' y3ia B moayie APM WinBear.
13 IIpoekTupoBaHre  MeXaHUYECKOU 2 - OIIK-1, OIIK-9,
' nepegayu B moayse WinTrans.
14 [IpoekTpoBaHue M pacyeT BaJIOB U 2 2 OIIK-1, OIIK-9,
' oceit B moynie APM WinShaft.




1.5

[IpoekTupoBanue
APM WinDrive.

penykTopa B

OIIK-1, OIIK-9,

1.6

[IpoekTupoBanue (HhepMEHHOW KOH-
crpykuuu B moxayine APM Win-
Structire 3D

OIIK-1, OIIK-9,
OIIK-1, OIIK-9,

Pazpnen 2 IIporpammusbie cpeacTBa cu
HUS

CTEM aBTOMAaTU3UPOBAHHOI'O IIPOEKTUPOBA-

2.1

AHalli3 OCHAILEHUSI COBPEMEHHOIO
paboyero mecta B aBTOMAaTHU3UPO-
BaHHBIX CUCTEMaAX IMMPOCKTUPOBAHUA
U yIIpaBJICHUS

2

OIIK-1, OIIK-9,

Paznen 3 MaTemaTnueckoe o0ecrieueHre aHaIN3a U CHHTE3a IPOECKTHBIX PEIeHUH

3.1

Pa3paboTtka MaremMaTHyeckonl Mo-
JeN TPOEKTHUPOBAHUS JeTajedl u
MEXaHU3MOB MaIlTUH

2

OIIK-1, OIIK-9,

Paznen 4 MeTtoanueckoe u IIporpaMmMHOC obecneyeHue ABTOMATHU3HUPOBAHHBIX

CUCTEM

4.1

Coznanue 0a3bl JaHHBIX B MOJIYJE
APM Base.

1

OIIK-1, OIIK-9,

4.2

Pa3paboTka mporpaMMHOTO MOJTYJIs
noabopa CTaHAAPTHBIX TMOMAIIUII-
HHUKOB M MPOBEPKa MX Ha CTaTHYE-
CKYIO TPY30II0TbEMHOCTb.

OIIK-1, OIIK-9,

4.3

Pa3paboTka nmporpaMMHOTO MOJIYJIs
pacuera Baja Ha CTaTHYECKYl U
YCTAJIOCTHYIO TPOYHOCTb.

OIIK-1, OIIK-9,

4.4

PazpaboTka mMomyns IUHAMHYECKO-
ro pacueTa Bajla TNpU 3aJaHHOU
4acTOTE €ro paboTHl.

OIIK-1, OIIK-9,

4.5

PazpaGoTtka Monynst aBTomarudye-
CKOTO cO37aHMsI TpaduuecKoi 4acTh
TEXHUYECKOM JIOKYMEHTAlUM IO
3aJIaHHBIM [TapaMeTpa.

OIIK-1, OIIK-9,

4.6

Pa3pabotka cuctemsl
HOTO BBIOOpA MOCAJI0K

OIITUMAJIb-

OIIK-1, OIIK-9,

4.7

WuTepakTuBHOE aHuManuonHoe 3D
MOJICIMPOBaHNE PAaOOThl MalluH U
MEXaHU3MOB

OIIK-1, OIIK-9,

4.8

Pazpabotka MH(POPMALIMOHHOM
CHCTEMBI TTOMOIIN MPOEKTHPOBIIIH-

Ky

OIIK-1, OIIK-9,

Pazgen 5. O630p CAE cucrem

5.1

NHCTpyMEHTBI HMHXEHEPHOI'O aHa-
JIn3a XapaKTepUCTHK JIeTalled Ma-
LIVH U 2JIEMEHTOB KOHCTPYKIUHI

OIIK-1, OIIK-9,

NTOI'O

28

12

4.4, JlabopaTopHble padoThl He npeaycMoTpeHb
4.5 CamocrosiTesibHas padoTa 00y4aronmuxcs

Pasznen mucuuInIinHe

Bun camocrositensHOM paboTh

O0BEM ak.yacoB

ouyHas (opma
0o0yJeHUS

3a04YHasn
dbopma 00y-




YeHUS
Paznen 1. . BBogueie | mpopaboTka yaeOHOTO MaTepuaa 4 9
CBEICHUS O TEXHO- 10 TUCHUIUINHE (KOHCTIEKTOB JIEK-
JIOTUSX TIPOCKTHPO- Ui, y4eOHUKOB, MaTepUAIIOB Ce-
BaHUs TEBBIX PECYPCOB)
BBINOJIHEHUE UHMBUAYAJIbHBIX 3a- 4 4
aHuH
IOJIrOTOBKA K TECTUPOBAHUIO 4 4
Paznen 2 Ipo- npopaboTka yueOHOTO MaTepuaia 4 9
rpaMMHBIE CPE/ICTBA | MO AUCLUUILIMHE (KOHCIEKTOB JIeK-
CUCTEM aBTOMATH3U- | I, y4eOHUKOB, MAaTEPHUAJIOB CE-
POBAHHOTO IPOEKTU- | TEBBIX PECYPCOB)
pOBaHHS BBITIOJTHEHUE WHIUBUIYATbHBIX 3a- 4 4
TaHUH
IOJrOTOBKA K TECTUPOBAHUIO 4 4
Pazgen 3 Marematu- | mpopaboTka yueOHOTO MaTtepuaia 4 9
yeckoe o0ecreyeHne | Mo AUCUUIIMHE (KOHCIEKTOB JIeK-
aHaJIM3a U CUHTE3a Ui, y4eOHUKOB, MaTePHAJIOB Ce-
MIPOEKTHBIX PEIICHUN | TEBBIX PECYpPCOB)
BBITIOJTHEHUE WHIUBUIYATbHBIX 3a- 6 4
TaHuH
IOJrOTOBKA K TECTUPOBAHUIO 4 4
Pazgen 4 Metonuue- | mpopaboTka yueOHOTO MaTtepuasia 4 9
CKO€ U MPOTPaMMHOE | MO AUCHUIUIMHE (KOHCTIEKTOB JIEK-
obecrieueHre aBTo- Ui, yaeOHUKOB, MaTEpUAJIOB Ce-
MaTU3UPOBAHHBIX TEBBIX PECYPCOB)
CUCTEM BBITIOJTHEHUE WHIUBUIYATbHBIX 3a- 6 4
NaHuK
MOJITOTOBKA K TECTUPOBAHUIO 4 4
Paznen 5 O630p CAE | npopaboTka yuebHOTro Marepuania 4 10
cUCTEeM 0 TUCITUTUTHHE (KOHCTIEKTOB JICK-
11U, y4eOHUKOB, MaTepHAJIOB Ce-
TEBBIX PECYPCOB)
BBITIOJTHEHUE WHIUBUIYATbHBIX 3a- 6 4
TaHUuU
MOJITOTOBKA K TECTUPOBAHUIO 4 4
UTOI'O 66 86

[lepedyeHr y4eOHO-METOAMYECKOTO OOECIEYCHHS IJIsi CaMOCTOSATEIBHON paboThl TIO
JUCHUIIIUHE (MOJYIIIO):

OcHoBHas nuTepaTypa:

1.3ampuit A.A. Ilpaktrueckuii yueOusiii kypc CAD/CAE cucrema APM. — M.: U3n.
AIIM, 2008

2.1llenogact B.B. OcHoBbI npoekTupoBanus MamuH. — M.: U3a. AIIM , 2004

JlononHUTENBHAS IUTEPATYpA:

1. APM WinMachine, (CuctemMa aBTOMaTU3UPOBAHHOTO pacueTa M MPOSKTHPOBAHUS
MaIlTiH, MEXaHU3MOB 1 KOHCTpYKITHi ). KpaTtkoe onncanue mpoaykra. M.; U3n-Bo «ATIM». — 64c.
2. 3ampuii A.A. YuebHo-meroanueckoe nocobue «IIpakruueckuii yaeOHbIN KypcC.
CAD/CAE cucrema APM WinMachine» / M. 2013; U3n-so AIIM. — 144 c.

3. Komnac 3D V15. PykoBoactBo nonb3oBaressi. OAO «Ackon».
4. Kommnac 3D V15. Ilpaktuyeckoe pykoBoacTBO. OAO «ACKOHY.



5. Azbyka kommac 2D, 3D (uHTepakTHBHOE pyKOBOACTBO B mporpamme Kommac 3D).
6. DnexkTpoHHbIi cOopHUK ynpaxHeHui «Tpenep» OAO «AcKon».

4.7 Conep:kanue pas3iaeioB JUCHUUIIIMHbBI

Pasnen 1. Beoanble cBeeHHUS O TEXHOIOTHSX MPOEKTHPOBAHUS

Tema 1.1 MeTtogonorus npoeKTUPOBaAHUS
[TonsiTre uHXEHEPHOTO pOoeKTUpOoBaHuA. [I[puHIUIIBI cUCcTEMHOrO noaxoAa. OCHOBHBIE MOHATHUS
CHUCTEMOTEXHHKHU.

Tema 1.2. CocTaBHBIE 3JIEMEHTHI KOMIIBIOTEPHOTO MTPOEKTUPOBAHUS
Hepapxuueckass CTPYKTypa MPOCKTHBIX CHEMUPUKANNUNA ¥ UEPAPXUUECKUE YPOBHHU MPOCKTUPO-
Banuda. Cranuu npoektupoBaHus. CoJep’kaHUE TEXHUYECKUX 33JaHUN Ha MPOEKTHPOBAHHE.
Krnaccudukanus mozaeneit 1 mapaMeTpoB, UCIIOJIB3yEeMbIX MMPU aBTOMATU3HPOBAHHOM MPOCKTH-
poBaHuH. TUMOBBIE MPOEKTHBIE TPOLEAYPHI.

Tema 1.3. Cucrema npoeKTHPOBaHUs MallMH M 000pyaoBaHus B Monyiasix APM Win-
Machine. Dramnbl )KU3HEHHOTO KKIIA MPOMBIIUIEHHBIX n3aenuii. Ctpykrypa CAIIP. PasnoBu-
Hoctu CAIIP. Benymme nporpamMmel, ucrionb3yromuecs mo scemy mupy. [Ipumepsr CAD, CAM,
CAE cucrem. O630p OMOIMOTEK OCHOBHBIX MaT€MaTH4EeCKHX (PYHKIMHA 7 OMHCAaHUA 3-X
MEPHBIX 3JIEMEHTOB (SIIEp T'€OMETPUUYECKOro MojenupoBaHusi). OCHOBHBIE TMOHATUS O SIpE,
kinaccuukanms sgep U ux npumepbl. Konnenmus CALS texHosoruid. ba3oBble TPUHITUIIBI
CALS. bazoBbie ynpaBJICHYECKHUE TEXHOJIOTHH.

Tema 1.4 O630p monyneit CAIIP u ux Bo3MoxHOCTEH

Oranel NpoeKTUPOBaHUs. OTKPBITHIE CUCTEMBI.

Pa3nen 2 [IporpammHBIe cpeicTBa CUCTEM aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS

Tema 2.1 O630p CAD cucrem. [Iporpammusle cpenctsa coznanus 3D-moneneit ten

TpeboBanus, mpeabsABIsSeMble K TEXHUYECKOMY oOecrieueHuto. Tumbl cereil. DTanoHHAs
MO/IEJIb B3aUMOCBSI3U OTKPBITBIX CHCTEM.

Tewma 2.2 Bennomorarenbsablie cpenctsa CAIIP

Ammapatrypa paboyux MecT B aBTOMATH3MPOBAHHBIX CHCTEMax MPOEKTUPOBAHUSA H
yrmpasiaeHus. MeTolbl 10CTyna B JIOKAIBHBIX BBIUMCITUTEIBHBIX CETSAX. JIOKambHbIE BBIUMUCIH-
TenbHble ceTH. CeTu KobLeBOM Tonojoruu. KaHamnel nepegaun 1aHHbIX.

Paznen 3 MaTtemaTudeckoe o0ecrieyeHre aHaIN3a U CHHTE3a MPOEKTHHIX pelIeHUu

Tewma 3.1 KoMnoHEHTHI MaTeMaTH4YECKOTO 0OecTIeueHUs

MatemaTtuueckuii anmapaT B MOJENAX pa3HbIX HepapXUUecKUX ypoBHEW. TpeboBaHus k
MaTeMaTHYeCKUM MOJIelsIM U uncieHHbIM MeTogam B CATIP. Mecto nponeaep ¢popmMupoBaHus
MOJIeJIel B MapuIpyTax MPOESKTUPOBAHHUS.

Tema 3.2 MeTo1bl ¥ AITOPUTMBI aHAIM3a MAITUH U MEXAHU3MOB

Marematuueckre MOJIETH B MpOIEAypax aHan3a Ha MaKpOypoBHE. MeTOIsl W alro-
PUTMBI aHAIM3a Ha MaKpoypoBHe. MaTemaTHueckoe oOecredeHre aHalih3a Ha MHUKPOYPOBHE.
Maremarnueckoe oOecrieueHrne aHain3a Ha (DYHKITMOHAIBHO-IOTUYECKOM ypoBHE. Maremaru-
geckoe o0ecreyeHrne aHann3a Ha CHCTEMHOM YPOBHE.

Tema 3.3 [TocTaHOBKa 3a/1a4 MapaMETPUIECKOTO CUHTE3a

Mecro npouienyp cuHTE3a B MpoeKTUpoBaHUU. KpuTepun onTUMalbHOCTH. 3adadd Ol-
TUMH3AIIAN C YI€TOM JOITYCKOB.

Tewma 3.4 MeTo1bl ONITUMHU3ALNU TPOCKTUPYEMBIX MAIIMH U MEXaHU3MOB

O630p MeromoB omTtuMmu3anmu. l[locTaHOBKA 3a7ad CTPYKTYPHOTO CHHTE3a. MeTomabl
CTPYKTYPHOT'O CUHTE3a B CUCTEMaX aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS

Tema 3.5 Matemaruueckoe obecrieueHre MoJICUCTEM MAIIUHHOW rpadUuKu U reoMeTpu-
YECKOTr0 MOJAEIIUPOBAHUS

Kommonentsl Marematuueckoro oOecreueHus. ['eomerpuueckue monaenud. MeToabl u
QITOPUTMBI MAIIIMHHOHN TPaQUKU.

Paznen 4 Metonnueckoe U mporpaMmMHOE 00eCTiedeHUE aBTOMAaTH3UPOBAHHBIX CHCTEM

Tema 4.1 O630p KOMIBIOTEPHBIX CHCTEM MPOEKTHPOBAHUS MHOTOKOOPJMHATHOW 0Opa-
00TKM neranei



OcHoBHBIE (PYHKIIMHM M TPOEKTHBIE mporeaypsl, peanusyembie B 110 CAIIP. Cocras
kommbiotepHoro makera APM WinMachine. Cdepa npumenenus. OCHOBHbIE OCOOECHHOCTH
pacuera. Pesynbrarel pacuera. Ilpennaznauenne CAD cuctem. Ilapamerpuueckoe u Hemapa-
METPUYECKOE MOCTPOCHHE YepTekel. 3-Xx MepHoe MozenupoBanue. CpaBHEHHE MPOTrPaMMHBIX
npoayktoB Kommac 3D. T-flex. SolidWorks. AutoCad. ITpeanasunaucane CAM cuctem. O630p
Bo3moxkHocter SOlIdCAM. VisualMill. Textran.

Tema 4.2 Moaynu pa3paOoTKH yHpaBISIOLUUMX IPOTrPAMM I CTAHOYHOTO 000PYyI0BaHUS

ABTOMAaTH3aIUs YIPABICHUS NPEANPHUATUAMU. JIOTHUECKUEe CUCTEMBbI. ABTOMAaTH3AIHS
yIpaBiIeHUS TEXHOJIOTMYECKUMU TpoIleccaMyi. ABTOMAaTHU3WPOBAHHbBIE CUCTEMBI JEIONPOU3BO/I-
CTBa.

Tema 4.3. MHCTpyMEHTaIbHBIE CPEACTBA KOHIENTYAJIBLHOTO NMPOCKTUPOBAHHS aBTOMa-
TU3UPOBAHHBIX CUCTEM

Tuner CASE-cucremsl. Crniennukanuy MpoeKTOB MPOTPAMMHBIX CHCTEM. MeToauku
IDEF. KoMnoHEeHTHO-OpHEHTHUPOBAHHBIE TeXHOJIOTHU. CUCTEMBI yIpaBiIeHUsT 0a3aMu JTaHHBIX.
WHTennekTyanbHble CPEICTBA MOAIEPIKKU MPUHATHS PEIICHUN.

Pazgen 5 O630p CAE cucrem

Tema 5.1 MHCTpyMEHTBI MHXKEHEPHOT'O aHAIM3a XapaKTEPUCTUK JETajell MallluH U 3Je-
MEHTOB KOHCTPYKIIMA

[Ipennasnauenne CAE cucrem. O030p BO3MOKHOCTEH Hamboiee pacnpOoCTPaHEHHBIX
MIPOrpPaMMHBIX MPOAYKTOB. CTaHapThl YIPaBIEHUS Ka4eCTBOM IIPOMBIIUICHHON MPOAYKIIUH.

5 ObOpa3oBaresibHbIC TEXHOJIOTHHU
HpI/I N3YUCHHUHN NUCHUIUIMHBI HCIIOJB3YCTC HWHHOBALIMOHHAA O6paSOBaTeJ'IBHa$I TCXHO-
JIOrus Ha OCHOBE MHTErpaiii KOMIICTCHTHOCTHOI'O U JIMYHOCTHO-OPUCHTHPOBAHHOT'O ITOAXO0J0B C
QJICMCHTAMU TPpaAUITHOHHOI'O JICKIHOHHO-CEMHUHAPCKOI'o U KBaSI/IHpO(l)CCCI/IOHaJ'IBHOFO 06yquI/m
C UCTIOJIH30BAHNEM HUHTEPAKTUBHBIX (DOPM MPOBECHHS 3aHSATHIA, HCCIEI0BATEIBCKON MPOESKTHON
ACATCIIBHOCTH U MYHBTHMeﬂHﬁHBIX y‘Ie6HBIX MaTCcpHraJIoB

Buy yueOnoit paboThl OO6pazoBaTeIbHBIE TEXHOJIOTHHI
DJEeKTpOHHBIE MaTepHalbl (B T.4. CETEBbIE HCTOYHUKH), HC-
Jlexunn II0JIb30BAaHNUE MYJIbTUMEAUNHBIX CPECTB, pa31aTOYHbIA Ma-
TEpHAI

TCCTI/IPOBaHI/IC, BBIITOJTHCHHUEC I'PYHIIOBBIX ayJAUTOPHBIX 3a-

JlaGopaTopHble 3aHATHS .
JAHWH, WHIUBUAYAIbHbIE TOKIIAIbI

BrinosiHeHUE MHIMBUAYAIBHBIX 3aJJaHUI HA KYPCOBYIO pa-

00Ty, OATOTOBKA MOSICHUTETLHON 3aMUCKH U TpaduyecKoi
4acTH, 3aluTa MpoekTa (paboThl) ¢ UCIIOIH30BAHUEM CIIali-
JIOBBIX MPE3EHTALINM.

Kypcosas pabota

Brmonnenue TBOPYECKOT'O 3aaaHus, IMOAIOTOBKA U 3alllUTa

CamocrosiTenpHas pabora M .
COOOIIIEHUS C HCIIONH30BAHUEM CIIAIOBBIX MPE3ECHTAIIHIA.

6 OneHoYHbIE CPEACTBA TUCHUIIIMHBI

OCHOBHBIMU BHJAaM{ JUCIUIUIMHAPHBIX OICHOYHBIX CPEICTB MpPU (YHKIIMOHUPOBAHUU
MOJ1yJIbHO-PEUTHUHTOBOM cHCTeMbl 00Y4eHHUs SBIISIOTCA: HA CTaauu pyOexHoro peirunra, op-
MHPYEMOT'0 MO pe3ybTaTaM MOIYJIbHOTO TECTHPOBAHHS — TECTOBBIC 33/JaHUs; Ha CTAJUU MO-
OIPUTEIHHOTO PEUTHHTA, (OPMUPYEMOTO IO PE3YJIbTaTaM MOATOTOBKU M 3aITUTHI OTYETOB IO
MPaKTUYECKUM paboTaM; Ha CTaJUM MPOMEXKYTOUHOIO PEUTHHIa,— KOMIUIEKT 3aJlaHui, cllauu
3a4eTa — TEOPETHUECKHE BOIIPOCHI, KOHTPOJIIMPYIOIIHE COACpKaHHe Y4eOHOTO MaTepHaia.

6.1. ITaciopt doHaa OLEHOYHBIX CPeACTB MO AucuuiinHe «KomnbrorepHast
rpadpuka

dopma KOHTPOJIST — TEKYLIHI KOHTPOJIb, 3AIUTa pacyeTHO-Tpaduieckux padboT (MaKcH-
MajbHasg perTuHroBas oreHka 3a 1 PI'P — 20 GamnoB), 3ader (MakcMMalibHas PEHTHUHTOBAs
oneHka — 50 6anoB), TBopueckuit 6amut — 10 6amos.

Ne paz- KonTponupyemsie paznensl | Koax KoHTponupye- OLEeHOYHOE CPEACTBO

zena (TemMbl) AUCIUTUIMHBI MO KOMITETEHIIUU HalMEHOBAHHE ‘ KOJI-BO

10




Tect 40
NuanuBuayanbHOE
BBoHEBIE CBEIEHUA O TEXHO- OITK-1, OIIK-9, 3az[a}}1]1/1e 10
JIOTUSIX TTPOCKTUPOBAHUS
Bonpocs! s 3a- 21
JeTa
Tect 10
[IporpammHbIe cpeacTBa CUC- NunuBuayanbHOe 5
TEM aBTOMAaTU3UPOBAHHOIO OIIK-1, OIIK-9, 3aJaHue
MPOEKTUPOBAHUS Bormpocsr s 3a- 10
yera
Tect 40
MaremMmaTruyeckoe obecreucHue NunuBuayanbHOe 5
aHaJIM3a U CUHTE3a MPOEKTHBIX OIIK-1, OIIK-9, 3a7aHNe
pelieHu Bompocsr g1 3k- 15
3aMeHa
Tect 40
Meroauueckoe U MpOrpaMMHOE NunuBunyansHOE 5
obecrieueHre aBTOMaTU3UPO- OIIK-1, OIIK-9, 3aJaHue
BaHHBIX CUCTEM Bomnpocsr qis ak- 15
3aMeHa
Tect 20
NuauBunyansHOE 5
5 0630p CAE cucrem OIIK-1, OIIK-9, 3aJaHue
Bomnpocsr qis ak- 5
3aMeHa

6.2 IlepeyeHb BONPOCOB /i1 3a4eTa U IK3aMeHa

6.2.1 IlepeyeHb BONPOCOB /1JIA 3a4€TA

Paznen 1. Beoaubie cBenenus o TexHonorusx npoektuposanus (OITK-1, OTIK-9)
. OCHOBBI METOIOJIOTUHU U CPEJICTB KOMITBIOTEPHBIX TEXHOJIOIUN POEKTUPOBAHUS.
. Kakue Bunpl Mmozienelt npeacTaBieHus NCXoHOH nHpopMaluu ucnoiab3ytores B CAITP.
. Ctpykrypa npouecca npoextupoanus. CTaguu, nepapXxu4eckue ypoBHHU.
. Kakosa ctpykrypa CAIIP.
. Kakue s13bIk1 MpOEKTUPOBaHUS BXOJAT B COCTaB JINHIBUCTHYECKOTO 00ecreueHusl.
. CucreMoTexHUKaA.
. Knaccudukanus CAIIP.
. CucreMbl HU3KOT0, CPETHETO U BHICOKOT'O YPOBHSI.
. l'eomerpuueckoe sipo. Knaccuduxarms.
10. brrouHO-HMEepapXUYECKUI MOAXO0 K TPOCKTUPOBAHUIO. ACIIEKTHI MU YPOBHU NMPOEKTUPOBAHUS.
11. J)KuzHeHHBIN IMKI MPOMBIIUICHHBIX HM3JEIHHA, XapaKTepHCTUKA HCIOJIb3YeMbIX aBTOMAaTH-
3UpPOBAaHHBIX CHCTEM.
12. TIpoMbIlIUIEHHBIE ABTOMATU3UPOBAHHBIE CUCTEMBI M UX (DYHKITUH.
13. CALS rtexnonorum.
14. bazoBsle ynpaBieHUYECKUE TEXHOIOTHH.
15. Kpurepun Ber6opa cuctem CAD.
16. Cocrapnstomue >3¢pdexrusoctu CAD.
17. Cuctembr CAM. Onpenenenue. Haznauenus.
18. Kpurepuu Bbibopa cuctem CAM.
19. CtpykTypa u 3Tanbl paC4eTHOW MOJCIIH.
20. Ucnonp30BaHKEe METO/1a KOHEYHBIX HJIEMEHTOB.
21. OcHOBHBIE TUIIBI KOHEYHBIX HJIEMEHTOB.

Paznen 2. IlporpamMMHBbIe CpeACcTBa CHCTEM aBTOMATU3UPOBAHHOTO IPOSKTHPOBAHUS
(OIIK-1, OIIK-9)

O OoOoO~NSOWnN K~ WDNPE
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22. Texunueckoe odecrieuenue CAIIP.

23. Tlporeccopsl u mamsaTh DBM.

24. Tlepudepuiinbie yCTpOMCTBa.

25. Tumnbl BEIYUCIIMTEIBHBIX MAIIUH U CUCTEM.

26. IlepcoHABHBII KOMITBIOTEP M €r0 COCTAB.

27. Pabouune cTaHIUH.

28. ApXUTEKTYpBI CEPBEPOB U CYIIEPKOMITHIOTEPOB.

29. CeTH KOJIBIIEBOI TOIIOJIOTHH.

30. Kanasnb nepenayn JaHHBIX.

31. MeTobl IOCTYIIA B JIOKAJbHBIX BRIYUCIIUTEIBHBIX CETSX.

6.2.2 IlepeyeHb BONIPOCOB ISl 3a4€Ta

Paznen 3. Maremaruueckoe obecriedeHne aHanu3a i CUHTe3a IPOEKTHBIX PEeLIeHUH
(OIIK-1, OIIK-9, )
1. MaremaTtuyeckuii annapat, ucnoias3yembiii B CAIIP miist co3nanus v KccienoBaHus aHalo-
TOBBIX MaT€MaTHUYECKUX MOJIEIIEH.
2. V3710B0i1 MeTo/] pOpMUPOBAHUS MaTEMATHYECKUX MOJEIIEH Ha MaKpOYypOBHE.
3. CpaBHeHHE SIBHBIX U HESBHBIX METOJOB MHTETPUPOBAHHS CHCTEM AH(PepeHIINaTbHBIX YPaB-
HEHUM.
3. Mertoasl pa3peXKeHHBIX MaTPHII.
4. MeTo/1bl pelIeHus] CUCTEM HEJMHEHHBIX alnreOpanyeckux ypaBHeHHH, ucnonbzyemblie B CATIP.
5. DOrarbpl NPUMEHEHUS] METO/1a KOHEYHBIX 3JIEMEHTOB.
6. Jlornueckue MoJeNH 37€MEHTOB HU(PPOBBIX YCTPOUCTB.
7. AHanuTUYECKUE MOJIENIN CUCTEM MACCOBOTO OOCITYKUBAHMUS.
8. CucreMbl MaccoBoro oocimyxupanusi. Y pasHenus: Koamoroposa.
9. CoObITUITHOE MOJIETUPOBAHUE HA CUCTEMHOM YPOBHE MPOEKTUPOBAHUS.
10. IIpumep ananutudeckoit Monenun CMO (onHOKaHATIBHOM OAHO(MA3HON CHCTEMbI MacCOBOTO
00CITy>)KUBAHMS).
11. PaznoBugHoctu cereit [letpu.
12. ITocranoBka 3anad ontumusanuu B CAIIP. Kpurepuun ontumMaibHOCTH.
13. Pemenue 3aa4 napaMeTpuuecKoi ONTHUMHU3ALMH C YYETOM JOIMYCKOB.
14. Tlonxosl K penieHuto 3agay crpykrypHoro cunre3a B CAIIP. Mopdonorudeckne TaGuuibl.
15. Iloaxomsl K penieHuto 3aaa4d cTpykTypHoro cunre3a B CAIIP. U/NJIN-nepeBbs.

Paznen 4. Meronndeckoe U MporpaMMHOE OOecledeHHe aBTOMAaTHU3MPOBAHHBIX CHCTEM
(OIIK-1, OIIK-9, )
16. CoctaB Texuuueckoro ooecneuenuss CAIIP.
17. CTtpykTypa KOpIOpaTUBHON BBIUNCIUTEILHON CETH.
18. Tunsl 1 XapaKTEPUCTHKH YCTPOUCTB BbIBOJIA HHPOpMaLuu u3 9BM.
19. Tumnsl 1 XapaKTEepUCTUKN yCTPONUCTB BBOAA HH(popmanuu u3 BM.
20. CraTtnueckast 1 JuHaMHuecKkas namsate OBM.
21. MeToa BETBEU U TpaHUII.
22. Metroauka GyHkimonansHoro Mmoaenuposanusi IDEFO.
23. Meroauka unpopmaimonnoro moaenupoanusi IDEF1X.
24. JlnarpamMmsl ki1accoB UML.
25. InarpaMMsbl cueHapueB 1 koonepanuun UML.
26. CTpyKTypHBIii cuHTE3. Mopdonornyeckue TaOIuIIbI.
27. Ctpykrypnsbiii cunres. U-UJIN rpadsr.
28. Metoa pacpoCTpaHEHUsI OTPAHUYEHUH JUIsl ONTUMHU3ALUHU IIPOEKTHBIX PELICHU.
29. Meroa BeTBEH M TPaHUIL JUIsl ONTHMH3ALUN IPOECKTHBIX PEIICHUM.
30. ba3oBslii reneTudeckuit anroput™. [Iporeaypa BoIOOpa poauTenei.

Pasnen 5. O630p CAE cucrem (OITK-1, OIIK-9, )
31. Cuctemsl CAE. Onpenenenune. Haznauenus.
32. Kpurepuu Beidbopa cuctem CAE.
33. OcnosHsble ocobenHocTH cucteM CAE.
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34. TBepaoTeNbHOE MOBEPXHOCTHOE MOJICIIMPOBAHUE
35. CtanmapTsl yrpaBieHHs KaU€CTBOM IPOMBIIUIEHHON MPOAYKIUH.

6.3 IllkaJia OIEeHOYHBIX CPEICTB

ypOBHI/I OCBOCHHA KOM-

Kpurepuu onienuBanus

OreHOYHBIE CpeICTBA

TIeTCHITUN (K01-BO OaIIIOB)
HponBuHyThIi — IOJIHOE 3HaHWE Yy4eOHOro Marepuaia ¢ | TECTOBBIE 3aaHMA
(75 -100 GayoB) PacKpbITHEM CYIIHOCTH M 001acTh (30-40 GamnoB);
«3aYTCHO» IIPUMEHEHHS] OCHOBHBIX ITOJIOKECHUN TBOPYCCKOC 3aJaHHC
— yMEHHE MPOBOJAWTH OOOCHOBAaHHUE OC- (7-10 6annos);
HOBHBIX IOJIOKEHUH, KPUTUYECKHM HMX | BOIPOCHI K 3a4E€Ty
AHATU3UPOBATH (38-50 Gamos)
— TBOPYECKOE  BIJIAJICHHUE  METOAaMH
MPAaKTUYECKOr0 MPUMEHEHHS BCEX IIO-
JIOKEHUHN TUCIUATUIMHBI
Ha stom ypoBHe oOyuaromiuiics ciocobex
TBOPYECKU MPUMEHATH MHPOpMALIUIO ISt
penieHus: HeCTaHJAPTHBIX 3a]1a4
bazoBsIii — 3HaHUWE OCHOBHBIX TMOJIOKEHHMH y4ueO- | TECTOBBIC 3aaHHUs
(50 -74 Gamna) — HOrO MaTepuaga ¢ PAaCKPBITHEM HX (20-29 6annos);
«3a4TEHO» CYITHOCTH TBOPYECKOE 3aJaHUE
— yYMEHHUE MPOBOJUTH OOOCHOBaHUE OC- (5'6 0aios);
HOBHBIX IOJIOKEHUN BOIIPOCHI K 3a49€Ty
— BJAQJACHUE METOJAMH MPAKTUYECKOTO (25-39 Gannos)
MIPUMEHEHUSI OCHOBHBIX IOJIOKEHUHN
JUCHUTUIUHBI
Ha stom ypoBHe oOyuaromiuiicst cnocobex
KOMOMHHPOBATh U3BECTHYIO WH(OPMAIIHIO
Y TIPUMEHSTh €€ sl perieHus: OObIIH-
CTBa 3a/1a4
IToporossIii — TIOBEPXHOCTHOC 3HAHHE OCHOBHBIX TCCTOBBIC 3a/TaHUA
(35 - 49 6amoB) — HOJIOKEHHUH y4eOHOro MaTepuana (14-19 6annos);
«3a4YTEHO» TBOPYECKOE 3aaHNE

— yMEHHE MNpPOBOJUTH OOOCHOBAHUE OC-
HOBHBIX IOJIOKEHUH C UCIOJIb30BAaHUE
CIPaBOYHOH JINTEPATYPbI

— BIIQJICHUE METO/JaMH MPAKTUYECKOTO
MIPUMCHCHUSA THUITIOBBIX TOJ0KEHUH
T CLATUTUHBI

Ha stom ypoBHe oOyuaromiuiicst cnocobex

0 MAMSITH BOCTIPOU3BOAUTE HH(POPMAITUIO

U MPUMCHATH €€ OJid PCIICHUSA THUIIOBBIX

3ajau

(3-4 6anna);
BOITPOCHI K 3a4€eTy
(18-26 6ana)

Huzkuii (momnoporosblif)
(xoMmieTeH1us He cpop-

MHUPOBaHa)

(menee 35 6amioB) —

«HE 3a4TCHO»

— HC3HAHUC OCHOBHBIX OJIOKEHUU
y4ueOHOro Marepuana

— HEyMEHHWE TPOBOAWTH OOOCHOBAHHE
OCHOBHBIX TIOJIOKEHUH, daxe C WHC-
T0JIb30BAHHE CITPABOYHON JIUTEPATYPHI

— HEBJIAJeHUE METOJAMH MPAKTUIECKOTO
MNPpUMCHCHUS OCHOBHBIX MOJIOKEHUU

Ha stomM ypoBHe oOyuarommiicss HE CHo-

cOo0CH CaMOCTOSATENIbHO, 0€3 IOMOIIU HU3-

BHE, BOCIIPOU3BOJUTH U TPUMEHATH I0-

JTY4EeHHYIO0 HH(POPMALIHIO

TECTOBBIE 3aIaHUS
(0-13 6amoB);
TBOPYECKOE 3a]aHNe
(0-2 6anna);
BOIPOCHI K 3a4YETy
(0-19 6amoB)
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Bce KOMIIEKTHI OIEHOYHBIX CPEACTB (KOHTPOJBHO-U3MEPHUTENBHBIX MaTepHalIoB), He-
00XOAMMBIX JUIsl OLICHKH 3HAHUM, yMEHHI, HaBBIKOB U (WJIM) OMBITA JIEATEILHOCTH, XapaKTepu-
3yrolye 3Tanbl GOPMUPOBAHUS KOMIIETEHIIMH B IMPOIECCE OCBOCHUS IUCHUILIMHBI (MOIYIIN)
MOJIPOOHO MpeICTaBlICHBI B TOKyMeHTe «DOH/I OLIEHOYHBIX CPEACTB TUCHUILIHMHBI (MOTYJIS)».

7 YuyeOHO-MeTOAMYeCKOe U MH(OPMAIITHOHHOE o0ecIiedeHne
7.1 OcHoBHas1 JIMTEpPaTypa:

1. 3ampuii, A.A. [lpakruueckuii yueonsiii kypc CAD/CAE cucrema APM. — M.: Uzn.
AIIM, 2008

2.Ueptkora, E. A. KoMnbroTepHble TEXHOJOTUH O0y4YeHUs: ydeOHUK s By30B / E. A.
YepTroBa. — 2-e u3A., uctp. u gon. — M. : UzparensctBo FOpaiit, 2017. — 297 ¢. — (Cepus :
YHUBEPCUTETHI Poccun). — ISBN 978-5-534-01255-2.
https://biblio-online.ru/book/69B7DCC2-98A7-4367-9F26-07D7C339F64E

7.2 JlonoJIHUTEJIbHASI JIUTEpaTypa:

1.Illenodact, B.B. OcHoBsl mpoektupoBanus Mamud. — M.: U3n. ATIM , 2004

2. CrankeBuuy, JI. A. VIHTenneKTyaabHbIE CHUCTEMBI U TEXHOJOTHH : YYEOHUK H
MPaKTUKyM I OakanmaBpuata u maructparypbl / JI. A. CrankeBud. — MockBa :
NznarensctBo FOpaiit, 2018. — 397 c¢. — (bakanaBp u Maructp. AkajeMHUYECKUl Kypc).
— ISBN 978-5-534-02126-4. — Texkct : snekrponnsiii // DbC HOpait [caliT]. —
URL: https://biblio-online.ru/bcode/413546

7.3 MeToauyecKue YKa3aHusl 0 OCBOEHUIO JUCHMILTHHBI

1. APM WinMachine, (Cuctema aBTOMaTH3UPOBAHHOTO PacyeTa U MPOSKTHPOBAHUS Ma-
LIMH, MEXaHU3MOB M KOHCTpyKLuii). Kpatkoe onucanue npoaykra. M.; U3n-so «AlIM». — 64c.

2. 3ampuii A.A. YuebHo-meTonuueckoe nocooue «lIpaktuueckuil yueOHblil Kypc.
CAD/CAE cucrema APM WinMachine» / M. 2013; 1U3n-so AIIM. — 144 c.

3. Kommac 3D V15. PykoBoactBo nonbs3zoBatens. OAO «ACKoHY.

4. Komnac 3D V15. Ilpaktuueckoe pykoBojcTBO. OAO «ACKOHY.

7.4 Undopmanmonnbie M HU(POBLIE TEXHOJIOTMH (IPOrpaMMHoOe odecreye-
HHeE, COBpeMeHHbIe MpodecCHOHATIbHbIE 0a3bI JAHHBIX 1 HHGOPMALIMOHHbIE

CNIPABOYHbIE CHCTEMbI)

VYuyebHas nucHUIIMHa (MOJYyJb) MPEeAyCMaTpUBAaeT OCBOEHUE MH(POPMALMOHHBIX U UG-
poBBIX TexHojorui. Peanmzanus 1u@pOBBIX TEXHOJIOTHH B 00pa3oBaTebHOM IPOCTPAHCTBE
SBIISICTCS OJJHOM M3 Ba)KHEHIIMX Iieneil o0pa3oBaHus, AAOLIEH BO3MOXKHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KadecTBa OOydJarOMmMXCsl Kak OyayImIMX BBHICOKOKBATH(DHUIMPOBAHHBIX CIIE-
[IUAJTUCTOB.

[{udpoBsie TEXHOJIOTHU MPETYCMATPUBAIOT PAa3BUTHE HABBIKOB d(PPEKTHBHOTO PEIICHHS
3aja4 MpOoQecCHOHATBHOTO, COLMAIBHOIO, JUYHOCTHOTO XapaKTepa C HCIOJIb30BaHHEM pas3-
JMYHBIX BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJIOrHA. OCBOEHHE MUPPOBBIX TEXHOJOTHIA B paMKax
JAHHOM NUCIMITIMHBI (MOJYJSl) OPUEHTHPOBAHO Ha CIIOCOOHOCTH O€30MacHO M HAAJIEKAIIUM
00pa3oM MOIy4aTh JOCTYI, YIPABISATh, HHTEIPUPOBATh, 0OMEHHBATHCS, OIICHUBATh U CO3/aBaTh
MHPOpPMAILIMIO C TOMOUIbI0 IU(POBBIX YCTPOMCTB M CETEBBIX TexHoJoruil. dopmupoBaHue
1Uu(pPOBON KOMIIETEHTHOCTH MpeAroaraeT padboTy ¢ JaHHBIMHU, BJIQJICHUE MHCTPYMEHTAMH IS
KOMMYHUKAITIH.

7.4.1 DJ1eKTPOHHO-0MOJINOTEeYHASI CUCTEMBbI M 0a3bI JAHHBIX

1. OO0 «2BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanwue yciyr ot 10.03.2020
Ne BB CV 437/20/25 (CeteBast anekTpoHHasi OMOINOTEKA)

2. DaekTpoHHO-OMOIMOTEYHast cucTema usgareiabcTBa «Jlamp» (https://e.lanbook.ru/)
(moroBop Ha OKa3aHHE YCIyT IO MPEAOCTABICHUIO NOCTyHa K 3JEKTPOHHBIM u3nanusM OO0
«M3natenscTBO Jlanb» ot 03.04.2023 No 1)
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3. DnexkrpoHHO-OMOIMOTEYHass cucTeMa wusmarenbctBa «Jlanb» (https://e.lanbook.ru/)
(moroBop Ha OKa3aHHE YCIyT IO MPEAOCTaBICHUIO OCTyHa K 3JEKTPOHHBIM u3nanusM OO0
«M3natenbcTBO Jlanb» ot 06.04.2023 No 2)

4. baza maHHBIX 3JeKTPOHHBIX HH(opManoHHbIX pecypcoB PI'BHY ITHCXbB (morosop
110 00ECIICYCHHIO JIOCTYMA K 3JeKTPOHHBIM HH(popMarmoHHbIM pecypcam @T'BHY ITHCXB uepes
tepmuHan yganernaoro pocryna (TY [ ®I'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5. DnekrponHo-OmbnmoreuHas cuctema  «AgriLiby  ®I'BOY BO Pr'A3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTJIANIICHUE HA MPeaoCcTaBiacHHe AocTyna oT 13.04.2023
Ne 6/1 x JIuniensnonHomMy toroBopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubamoreuHas cuctema «HannonansHbli UGPOBOH pecypc «PyKoHT»:
Komnekiuu «ba3ossiit MmaccuB» u «Konoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHUe yCIyr 1o npeaocTtaBieHuto qoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «AnexrponHoe H3naTenseTBo FOPAUTY (https://urait.ru/) (10roBop Ha oxa3aHue
YCIIYT TI0 TIPEIOCTaBIEHHUIO J0CcTyna K oopazoBareinbHoil atdpopme OO0 «DneKTpoHHOE U3-
natensctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OubaMoTeyHas cucteMa «Bepuaackuiiy (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE Ipou3BeneHui oT 26.03.2020 Ne 14/20/25)

9. baza gannsix HOB «HamnmonanbHas snexTpoHHass Oubmmotexa» (https://rusneb.ru/)
(morosop o mogkmroueHnn kK HOB u npenocrasinennu nocrymna k oobekram HOb ot 01.08.2018 No
101/HOb/4712)

10. Cornamenue O COTPYAHHYECTBE MO OKa3aHHIO OMOIMOTEYHO-MH()OPMAIIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT MOJb30BaTENIIM YHUBEPCUTETA U3 YHCIAa HHBAJIUIOB 10 3PEHUI0, Clla-
OOBHIAINX, WHBATHUIOB JPYTHX KAaTETOPUH C OTPAaHUYCHHBIM JOCTYIIOM K WH(MOpPMAIUH, JIHII,
HUMEIOIUX TPYAHOCTH ¢ uTeHueM miockoneuatHoro tekcra TOI'BYK «TamboBckast obnactHas
yHHBepcaibHas HayuHas oubmuoreka uM. A.C. Ilymkunay (https://www.tambovlib.ru) (coria-
1IeHue o cotpyanudectse ot 16.09.2021 Ne 6/h)

7.4.2. UndopManmoHHbIe CIPABOYHbIE CHCTEMbI
1. CrpaBounas npaBoBas cuctema Koncynprantllintoc (10roBop mocTaBku U COPOBOXK-
nenus sx3eMiusipoB cucteM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/2C)
2. DnexTpoHHbINH nepuoanyeckuii cnpaBoyHuk «Crucrema TAPAHT) (noroBop Ha ycinyru
0 CONPOBOXKICHHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe Mpo(eccuoHaIbHbIE 0a3bI JaHHBIX

1. ba3a 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMALMOHHO-00pa30BaTEIbHON Mpo-
rpammbl «PocMeTtom (morosop ot 11.07.2022 Ne 530/2022)

2. ba3a nannbix Hayunoil snexkrponnoii 6ubimorekn eLIBRARY.RU — poccuiickuii
MH(OPMALIMOHHO-aHAIUTUYECKHI MopTan B 00JIacTH HAYKH, TEXHOJIOTUH, MEAUIIMHBI U 00pa3o-
Banus - https://elibrary.ru/

3. Tlopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTie gaHHble DenepadbHONH CIYKOBl T'OCYJAapCTBEHHOM CTATUCTHKH -
https://rosstat.gov.ru/opendata

5. Ilpoeccronanbubie 6a3bl JaHHBIX. DJIEKTpoHHas O0mbauoreka MHCTUTYT MHXKEHEPOB

10 DIICKTPOTEXHHUKE U 3JIeKTpoHuKe: https://ieeexplore.ieee.org/Xplore/home.jsp

6. [Ipodeccuonansubie 6a3bl nanubix. OpenNet http://www.opennet.ru/

7.4.4. JIulieH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NporpaMMHoe obecre-
YyeHHe, B TOM YHCJIe 0Te4eCTBEHHOI 0 MPOU3BOACTBA

Ne HaumenoBanue PazpaboTunk [10 | ocrynmHocTh Ccbuika Ha Enunbiit PexBu3ute! nog-
(npaBooOnana- | (IMLEH3MOHHOE, | PEECTp POCCHHCKHUX TBEPKAAIOLIETO J10-
TeJNb) cBOOOHO pac- nporpamm uist OBM | kxymeHTa (mpu Hamu-
npoctpansemoe) | u B/ (mpu Hamuawm) YUH)
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1 Microsoft Windows, Microsoft JIunensuonnoe - Jnnensus
Office Professional Corporation o1 04.06.2015 Ne
65291651 cpox nmeii-
CTBHS: OECCPOIHO
2 | AnTHBHpYCHOE TIPO- AO «Jlabopa- JIuniensuonnoe | https://reestr.digital.g | CyOnurieH3noOHHBIH
rpamMmHoe obecrieue- | Topust Kacmep- ov.ru/reestr/366574/? norosop ¢ 000
nue Kaspersky CKOTO» sphrase_id=415165 «Codreke» ot
Endpoint Security nis (Poccus) 06.07.2022 Ne 6/n,
ousHeca CPOK JICHCTBHS: C
22.11.2022 no
22.11.2023
3 MoitOduc Cran- 000 «Hossle JIunensuonnoe | https://reestr.digital.g Koutpakt ¢ 000
JAPTHBIH - obayHbIe TEX- ov.ru/reestr/301631/? «PyOUKOH
OducHbIH TakeT nojorun» (Poc- sphrase_id=2698444 otr 24.04.2019 Ne
JUIs1 paboTHI C TOKY- cHs) 03641000008190000
MEHTaMU U MOYTOMN 12
(myoffice.ru) CpOK JelicTBus: Oec-
CPOYHO
4 | Tlporpammuas cucte- | AO «Antumna- | Jlunensuonnoe | https://reestr.digital.g JIMeH3nOHHBIN 10-
Ma Juist oOHapyxenust | ruat (Poccust) ov.ru/reestr/303350/? | rosop ¢ AO «AHnTu-
TEKCTOBBIX 3aHMCTBO- sphrase_id=2698186 IUTarMaT OT
BaHUH B yUCOHBIX U 17.04.2023 Ne 6627,
Hay4IHBIX paboTax CPOK JICHCTBHSL: C
«Axtumnaruatr BY3» 17.04.2023 no
(https://docs.antiplagia 16.04.2024
us.ru)
5 Acrobat Reader Adobe Systems | CsoGoaHo pac- - -
- IPOCMOTP JTOKYMEH- TPOCTPaHsIEMOe
toB PDF, DjVU
6 Foxit Reader Foxit CBob6oHO pac- - -

- IPOCMOTP JIOKYMEH-
toB PDF, DjVU

Corporation

MIpOCTPAHACMOC

7.4.5. Pecypchbl HHGOPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH « UHTEepHET»

N

©ONo O

MobdE

CDTOwiki: 6a3a 3nanwuii mo nuudposoii Tpanchopmarnuu https://cdto.wiki/
OneKTpoHHO-0MOIMOoTeyHast cucTeMa u3aarenberBa «Jlanpy http://e.lanbook.com

baza nanubpIx HHGOpMaMOHHOI cucTeMbl «EIMHOE OKHO A0CTYIa K 00pa3oBaTeIbHBIM
pe-cypcam» http://window.edu.ru

Hanmonanehsiii tngposoit pecypc «PykoHT» - MexoTpacieBas 2JIeKTpOHHasi OnbnoTeka Ha
6a3e Texnonorun Konrekcrym http://www. Rucont

http://apm.ru/ - nrxeHepHbBIC pacueThl TSI MAITHHOCTPOCHHUS M CTPOUTEIHCTBA
http://tflex.ru/ - cucrembl aBTOMaTH3MPOBAHHOTO MPOCKTUPOBAHUS

http://solidworks.ru/ - - ciucTemMbl aBTOMaTU3UPOBAHHOTO TPOSKTUPOBAHHSI

https://ascon.ru/ - naxeHepHOE MPOrpaMMHOE oOecTiedeHue

7.4.6. HudpoBble HHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeIbHOM IPO-
necce

LMS-mardopma Moodle

Bupryansnas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

5. Oo6naunsle cepBuckl: Aunexc./luck, O6mako Mail.ru
6. Cepsucs onpocos: Aunexc ®opmei, MyQuiz

7.4.7. lndpoBble TEXHOJIOTHHU, IPUMEHsIeMble PH U3YYEeHUH JUCHUIIIMHBI

No | [udposbie TexHonoruu | Bumbl yueOHOM paboThl, BbINOI- | DopMHUpyeMbIe
HsIEMbIE C IPUMEHEHUEM U (- KOMTICTCHITHH
POBOM TEXHOJIOTHH
1. | Obnaunbie TexHomorun | Jlexkuuun OIIK-9
[TpakTuueckue 3aHATHS
(JTaboparopabie paboThI)
2. | bonbpiune nanueie Jlexkmun OIIK-9
[IpakTrueckue 3aHATHS
(JTaboparopubie pabOTHI)
3. | Texnonoruu Jlexuuu OIIK-9
0ecrpoBOHOM CBA3U [TpakTudeckue 3aHATH
(JTaboparopubie pabOThI)
4. | HoBeie Jlexuun OIIK-9
MIPOU3BOJICTBEHHBIC [TpakTHdeckue 3aHsTH
TEXHOJIOTUU (JIaboparopuble paboThI)

8 MaTepHaJH)HO'TeXHH‘IeCKOC o0ecrneyeHue TUCHUIIINHBI

YyeOHast ayquTopus 1is
MPOBEACHUSI 3aHSATUH JIEK-
I[IMOHHOTO THUIIA, 3aHITUN
CEMUHAPCKOTO THUIAa, TPYII-
MOBBIX U UHANBUIYAJIbHBIX
KOHCYJIbTAlINI, TEKYLIETO
KOHTPOJIA U IPOMEKYTOU-
HO¥1 arTectanuu (r. Muy-
PUHCK, yi1. UHTEepHaMO-
HanbHas, 1oM Ne 101, 4/14)

1. [Ipoextop Aser (nuB. No
1101047434)

2. HoyrOyk Samsung (uuB. No
1101044517)

3. locka kiaccHas (MHB.
Ne2101060511);

4. AynuoBu3syajbHBIE CPEACTBA, Ha-
0OOpBI AEMOHCTPAIMOHHOTO 000PY-
JIOBaHUS M y4eOHO-HATJISTHBIX TIO-
cobOui.

1. Microsoft Windows 7 (J1u-
nensus ot 31.12.2013 Ne
49413124, 6ecCcpovHO).

2. Microsoft Office 2003
(mumensus ot 04.06.2015 Ne
65291658, 6eccpodHO).

Kabuner nndopmaruku
(KOMITBPIOTEPHBIH KI1ace)
(r. Muuypusck, yi. Un-
TepHanuoHanbHasi, 1. 101 -
1/203)

1. KoMmbproTep B cocTaBe: IpoIeccop
Intel 775 Core Duio E440, monuTop
19" Aser (uuB. Ne 2101045115);

2. KommproTep B cocTaBe: Mmpoieccop
Intel 775 Core Duio E440, monutop
19" Aser (maB. Ne 2101045114);

3. KoMmproTep B cocTaBe: IpoIeccop
Intel 775 Core Duio E440, mouutop
19" Aser (maB. Ne 2101045112);

4. KommbroTep B cOCTaBe: POLIECCOp
Intel 775 Core Duio E440, mouuTop
19" Aser (maB. Ne 2101045121);

5. Kommnsrotep Intel Core 2 Quad Q
9400 Monwutop Asus TFT 21,5" (unB.
Ne 2101045134);

6. Kommerotep Intel Core 2 Quad Q
9400 Monwutop Asus TFT 21,5" (unB.
Ne 2101045133);

7. Kommsiotep Intel Seleron 2200
(wHB. Ne 1101044550);

8. Kommnsrotep Intel Care DUO 2200
(unB. Ne 1101044549);

9. IIpoekTop (uHB. Ne 1101044540);
10. Komrmiekt porpamm AIIM (uHB.
Ne 2101062312);

11. Komnnekt nporpamm AIIM (uHB.

1. Microsoft Windows XP,7
(mumensus ot 31.12.2013 Ne
49413124, 6eccpodHO).

2. Microsoft Office 2003,
2010 (rumeHs3us ot
04.06.2015 Ne 65291658,
O6eccpodHo).

3. AutoCAD Design Suite
Ultimate (1oroBop oT
17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1 5o-
KaJbHasi, oOpa3oBaTenbHas
JIMLEH3USI, CEpUIHBIA HOMED
NC50B-270716 nurneH3us
JeiicTBUTEIbHA OECCPOUHO,
OecrutaTHas).

5. IIporpaMMHBI KOMILIEKC
«ACT-Tect Plus» (yumensu-
oHHBII gorosop ot 18.10.2016
Ne JI-21/16).
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Ne 2101062315);

12. Komrekt nporpamm AIIM (uHB.
Ne 2101062314);

13. Komnnekt nporpamm AIIM (uHB.
Ne 2101062313);

14. Kommekt porpamm AIIM (uHB.
Ne 2101062311);

15. TInotrep HP Design Jet 510 24"
(wHB. Ne 341013400010);

16. locka menuym (uHB. No
2101041641);

17. locka yueOnas (uHB. No
2101043020);

18. Yeptexnas mocka A2/S0213920
(wHB. Ne 21013600719);
KomnbroTepHas TexHUKa TOIKITIOYe-
Ha K ceT «MHTepHET» U oOecreueHa
noctynioM k OUOC yHuBepcurera.
KaOuHeT ocHallleH MakeTamu, Ha-
TJISITHBIMU Y4eOHBIMH ITOCOOUSIMH,
TpeHaKEepaMH U APYTHMHU TEXHUYE-
CKHMH CPEJICTBAMH.

ITomemenne mia camo-
CTOATENHHON pabOTHI

(r. MuuypuHck, yi. Un-
TepHaUuoHanbHas, 1. 101 -
1/115)

1. Kommsrotep Celeron E3500 (uaB.
Ne2101045275)

2. Kommstotep Celeron E3500 (uHB.
Ne2101045276)

3. Komnerotep Celeron E3500 (uHB.
Ne2101045277)

4. Kommnetorep Celeron E3500 (uHB.
Ne2101045278)

5. Kommsrotep Celeron E3500 (uHB.
Ne2101045279)

6. Kommstotep Celeron E3500 (unB.
Ne2101045280)

7. Kommsiotep Celeron E3500 (uHB.
Ne2101045281)

8. Kommsirotep Celeron E3500 (unB.
Ne2101045274)

KoMmbroTepHast TEXHHUKA ITOIKITIOYE-
Ha K cetu «MHTEepHeT» N obecrnedeHa
noctynioM k OMOC yamuBepcurera.

1. Microsoft Windows XP
(mumensus ot 31.12.2013 Neo
49413124, 6ecCcpodHO).

2. Microsoft Office 2003
(mumensus ot 04.06.2015 Ne
65291658, 6eccpodHO).

3. Project Expert 7 (moroBop
ot 18.12.2012 Ne
0354/111-06).

4. Audit Expert 4 Professional
(morosop ot 18.12.2012 Ne
0354/111-06).

5. Statistica Base 6 (zorosop
or 12.01.2012 Ne 6/12/A)

6. Statistica Ultimate, xon-
tpakt ot 25.04.2016
Ne0364100000816000014,
OeccpoyHo;

Statistica Ultimate, kouTpakt
or 05.05.2017
Ne0364100000817000006;
Statistica Ultimate, kouTpakt
or 07.05.2018
Ne0364100000818000014).
7. IIporpammHoOe obecneue-
Hue «ArTHIaruat. BY3»
(JTMIIEH3NOHHBIN TIOTOBOP OT
21.03.2018 Nel93, 6eccpou-
HO, J'II/IHCHSI/IOHHI)Iﬁ J0roBop
ot 10.05.2018 Nel93-1, 6ec-
CPOYHO).

8. Undopmanmon-
HO-00pa3oBaTelIbHAS MPO-
rpamma «PocMeTrony (oroBop
ot 17.07.2018 Ne 2135).
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PaGouas mporpaMMa JMCHMIUIMHBI COCTaBjieHa B COOTBEeTCTBUHM C TpeboBaHusmu ®I'OC BO —
OakanaBpuat no HanpasicHuio nmoarotoBku 09.03.01 Mudopmarrka u BEIYUCIUTENBHAS TEXHU-
Ka, YTBEep)KIeHHOT0 npukazoM MunoopHayku P® ot 19.09.2017r. Ne929.

ABTOpBI:

KOJ'I,I[I/IH M.C. JOLCHT Ka@ez{pm ((TpaHCHOpTHO'TeXHOJ'IOFI/ILIGCKI/Ie MalllMHbBI B OCHOBBbI

KOHCTPYMPOBAHUS», K.T.H.
p v
[ M.C.Komauu /

[onmuce pacuudpoBka
Jlarnes B.1O. mpodeccop kadenpsl «TpaHCIIOPTHO-TEXHOIOTHYSCKIE MAIITMHBI 1 OCHOBBI
KOHCTPYUPOBAHHUSI», 1.T.H.

/___B.IO. Jlanues /
[Toanuce pacuudpoBka
Peuenzent: XmbipoB B.JI. — mpodeccop kadeaprsr «TeXHOIOrHYECKHX MPOILIECCOB U TEX-
HOc(epHOM O6e30nmacHOCTHY, A.T.H.

/[ B.J. XmbIpoB /
IMoanuce pacimdpoBka

Pabouas nmporpamma paspadotana B coorBeTcTBuu ¢ TpedoBanusmu GI'OC BO.
[lporpamma paccMOTpeHa Ha 3acefaHMM  Kadenpbl MaTeMaTHKH, (U3MKH |
nHGOPMAMOHHBIX TexHoorui. [Ipotokon Ne 7 ot «26» mapta 2019 r.
[Tporpamma paccMOTpeHa Ha 3aceIaHUuM Y9eOHO-METOANYECKOW KOMHCCHU MHKEHEPHOTO
uacturyra ®I'BOY BO Muuypunckuii 'AY, nporokon Ne 9 ot 22 anpens 2019 .
[Mporpamma ytBepxaeHa PernenneM y4eOHO-METOIUYECKOTO COBETa YHUBEPCHTETA MPO-
TokoJa Ne§ ot 25 anpenst 2019 roxa.

Pa6ouas nporpamma nepepabotana B coorBercTBUU ¢ TpedboBanuamu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceiaHiH KadeIpbl TPAaHCIOPTHO-TEXHOJIOTHYECKUX MaIIuH
¥ OCHOB KOHCTpYyHpoBaHUs. mpoTokoix Ne 11 ot «27» maprta 2020 r.

[Mporpamma paccMOTpeHa Ha 3aceaHUuM Y9eOHO-METOANYECKO KOMHUCCHU MHKEHEPHOTO
uacturyra ®I'BOY BO Muuypunckuii 'AY, mporokon Ne 9 ot 13 anpenst 2020 r.

[Mporpamma yTBepkacHa PemeHneM yueOHO-METOIMYECKOTO COBETa YHHUBEPCHTETA IPO-
tokost Ne8 ot 23 anpens 2020 roxa.

[Iporpamma nepepaboTaHa u A0MOTHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.

[TporpamMma paccMoTpeHa Ha 3aceaHuH Kadeapbl TPAHCTIOPTHO-TEXHOJIOTHYECKUX MAIIUH
1 ocHOB KoHCcTpyHnpoBaHud. [Iporokos Ne 7 ot «16» mapra 2021 r.

[TporpaMma paccMOTpeHa Ha 3acelaHui Y4eOHO-METOINYECKOM KOMUCCUN WHKEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 9 ot 05 anpesnst 2021 r.
[IporpamMma yrBepxkacHa PemieHunemM y4eOHO-METOIUYECKOTO COBETAa YHHUBEPCUTETA MPOTOKOI
No8 ot 22 anpensa 2021 roaa.
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[Iporpamma nepepaboTaHa U A0MOIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.

[TporpamMma paccMOTpeHa Ha 3aceaHuu Kadeapbl TPAHCTIOPTHO-TEXHOJIOTHYECKUX MAIIHH
1 ocHOB KoHCTpyupoBaHus. [Iporokon Ne 8 ot «10» urons 2021 1.

[TporpamMma paccMOTpeHa Ha 3acelaHui Y4eOHO-METOINIECKOM KOMUCCUN WHKEHEPHOTO
uacturyra ®I'BOY BO Muuypunckuii ['AY, npotokos Ne 11 ot 15 urons 2021 r.

IIporpamma yTBepiKeHa PemeHreM yueOHO-METONIECKOTO COBETa YHUBEPCHTETA TPOTOKOI Nel2
ot 30 utons 2021 rona.

[TporpamMma nepepaboTaHa u JOMOTHEHA B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC BO.

[IporpamMma paccMoTpeHa Ha 3aceaHuH Kadeapbl TPAHCIOPTHO-TEXHOJIOTHUYECKUX MAIIUH
1 oCHOB KOHCTpyupoBaHus. [Iporokon Ne 7 ot «13» anpens 2022 r.

[IporpamMma paccMoTpeHa Ha 3acelaHuu y4eOHO-METOINYEeCKO KOMHCCHUU HHKEHEPHOTO
uncturyra ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 7 ot 14 anpens 2022 r.
[IporpamMma ytBepkaeHa PemieHuneM yueOHO-METOIMYECKOTO COBETAa YHHBEPCUTETAa MPOTOKOI
Ne8 ot 21 anpens 2022 roxa.

[TporpamMma nepepaboTaHa 1 JOMOHEHA B COOTBETCTBUU ¢ TpeboBanusmu OI'OC BO.

[IporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapbl TPAHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH
1 oCHOB KOHCTpyupoBaHus. [Iporokon Ne 11 ot «06 » utons 2023 r.

[IporpamMma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOINYECKO KOMUCCUU WHKEHEPHOTO
uncturyra ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 10 ot 19 uronst 2023 r.

[IporpamMma yTBepkaeHa PemienneM yueOHO-METOIUYECKOTO COBETA YHHBEPCUTETA MPO-
TokoJ NelO ot 22 urons 2023 rona.
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