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1 Iesiu ocBOEHUSA AUCHUILTIMHBI (MOLYJIA)

[enstmu U3yyeHUs] TUCUUIUIMHBL (MoayJisl) «KoMIbroTepHbIE TEXHOIOTMH MTPOEKTUPOBa-
HUS SIBJISIFOTCS TIOBBINICHHE OCHOB 3HAHWI, YMEHUI W HAaBBIKOB MO TPOCKTHPOBAHUIO M COBpE-
MEHHBIM METOJIaM pacuera JeTaneil, COOpoK U MeXaHHM3MOB Ha MPOYHOCTH, KECTKOCTh, YCTOM-
YHBOCTH U KOJICOAHUS TIPU IEHCTBUU CTATUIECKUX U JHHAMUYECKUX HATrPY30K.

3ajauaMu U3y4eHUS TUCUUTLTUHBI (MOJTYJIsA) SBJISFOTCS:

- M3YYHTh KJIACCH(PHKAIMIO CHCTEM aBTOMATH3MPOBAHHOTO MPOCKTUPOBAHUS U pacyera
(CAIIP);

- W3YYUTh OCHOBHBIE BO3MOXXHOCTH COBPEMEHHBIX CHCTEM, KaK POCCHHMCKOTO IPOU3-
BOJICTBA TaK U 3apy0ex HOr0;

- MpUOOPECTH HABBIKK pabOTHI C TAKETOM MpHUKIaAHBIX Tporpamm APM WinMachine.

- OCBOUTb OCHOBHBIC MCTOAbLI U CPCACTBA CUCTCM ABTOMATHU3UPOBAHHOI'O IMPOCKTUPOBA-
HUS: CO3/IaHMsI TpadUIeCKUX MOJACIICH U N300pakKeHU;

Hcnonb3oBanue MHPOPMALMOHHBIX TEXHOJOTHH MPU OpraHU3alui pabOThl U TEXHUYE-
CKOT'0 0OCTyKMBaHUS TIO3BOJISIET 00Jiee TPaMOTHO OPraHU30BaTh PabOTy U TEXHHUECKOe 00Ciy-
JKUBAHUC MallIMH, COKPAaTUTh YACJIbHBIC 3aTPaThl HA PEMOHT MAlllMH U BOCCTAHOBJICHUA Z[eTaJICﬁ,
00€ecCIeunTh BRICOKYIO pa00TOCITOCOOHOCTh M COXPAaHHOCTh MAIIIMH U 000PYI0BaHMSI.

ITpu ocBOEHMH MAaHHOM MUCIHMIUIMHBI YYUTBHIBAIOTCS TPYIOBBIE (YHKIHMH Mpodeccuo-
HajpHOTO cTanaapra "Cucremubiit mporpammuct” (06.028) yTBepKaeHHBIN npukazoM MuHH-
CTepcTBa TpyJa M couuanbHON 3ammuThl Poccuiickoit ®enepanuu ot 5 oktsaOps 2015 r. N
685H; «CucTeMHBIH aJIMHHHUCTPATOp HHGOPMALMOHHO-KOMMYHUKAIIMOHHBIX  CHCTEM»»
(06.026), yTBepxaeHHBIN IprKa3oM MUHUCTEPCTBA TPYAa U COLMAIbHON 3amuThl Poccuiickoi
®enepaunu oT 5 okTs0ps 2015 r. Ne 686H.

2 MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMBbl
CornacHo yuyeOHOMY MiaHy o HampasieHuto noarotoBku 09.03.01 Mudopmatuka u
BBIUMCIINTENIbHAS TEXHWKa JucHUIUIMHA (Momynb) «KowmmbrorepHas rpaduka» sSBIsSETCS
JTUCIUILTHHON 00s13aTenbHoi yacTu brioka 1. Aucuummunast (moaynun) (51.0.38).
Marepuan IUCHMILIMHBI TECHO B3aWMOCBS3aHBI C TAKUMH IUCHUTUIMHAMH, Kak: «VH-
(dbopmanroHHble TexHoorum», «I[Iporpammuposanuey, «IIpukiaagnas MaTteMaTukay», «Moe-
JM W METOJIbl aHaln3a TPOCKTHBIX pemeHui», «ba3bl NaHHBIX». 3HAHUS W HAaBBIKH,

MpHOOpEeTeHHbIE OOYyYAOIIUMUCA TpPH M3YYEHUH JIUCHUIUIMHBI (Moayns) «OBM wu
nepudepuiiHple  yCTPOWCTBA», HEOOXOAWMBI JUISI OCBOCHHS CJIEIYIOIIUX JTUCIHILUINH:
«IIpuknagnas  Mexanuka», «WHbopMmanmoHHOE ¥ TEXHOJOTHMYECKoe  obecreueHue

mpoecCHOHATLHON  JEATeTBHOCTH», a TaKkKe IS TMPOXOXKICHHUS POWU3BOJCTBEHHOU
MIPEAUILIIOMHOM MPAKTUKH U BBITTOJIHCHHS BBIITYCKHOM KBaTU(DHUKAITMOHHOW pabOTHI.
3 l'[.]IaanyeMble PeE3YJIbTAThI oﬁyquI/m o AMCIOMIIJIMHE, COOTHECCHHbIC
C INIAHUPYECMBIMH pE3yJadbTaTaMHU 0CBOCHUA Oﬁpa3OBaTeJILHOﬁ InporpamMmal
OcBoeHue TUCIUILIMHBL (MOJTyJIsl) HAaNpaBieHO Ha GOPMUPOBAHNE KOMIETEHIIUNA:
OIIK-1. CriocobeH MpUMEHSATh €CTeCTBEHHOHAYYHBIE U OOIEHH)KCHEPHbIC 3HAHMUS, Me-

TOABI MATEMATHUYCCKOI'0 aHaJn3a U MOIACIUPOBAHH, TCOPECTHUCCKOTO MW ISKCICPUMCHTAJIBHOI'O
HUCCIICOIOBAaHUsA B HpO(I)eCCHOHaHLHOﬁ JACATCIIbHOCTH

OIIK-9. CnocoOeH ocBauBaTh METOAMKHM HCIIOIb30BAHUS MPOTPAMMHBIX CPEACTB IS
pELIEHUs] NPAKTUYECKUX 3a7a4

Kog u na- Kon n HanmeHo- Kputepun olleHHBaHHUS PE3yIbTATOB O0yUECHHS
MMEHOBAaHHUE | BaHUE MHAUKATOPA
o0merpo- TOCTHXKEHUS 00- HU3KUH (10110~ TTOPOTOBBII 0a30BBIH MIPOJBUHYTHII

(beccuo- menpodecCHoHab- POTOBBI,

HaJIbHOU HBIX KOMIICTCHIIUH KOMITETCHITHS
KOMIIETEH- He chopMuUpo-

1504 BaHa)

OIIK-1. N-1onk. — He 3maer ocHo- | Cnabo 3HaeT OCHO- Xopor1o 3HaeT OT1nuyHO 3Ha-
Cnocoben 3HAaTh: OCHOBEI BBI BBICIICH BBI BBICIIEH MaTe- OCHOBBI BBICIIICH €T OCHOBBI
MPUMEHSTH BBICIIICH MaTeMa- MaTEeMaTHKH, MaTHKH, (PU3KKH, MaTeMaTHKH, (Hu- BBICIIICH Ma-
€CTECTBCH- THKH, QHU3UKH, (hU3HMKH, OCHO- OCHOBBI BBIUHCITU- 3UKH, OCHOBBI TEMAaTHKH,




HOHAy4YHBIE | OCHOBBI BHIYHCITH- BbI BBIYHCITU- TENBHOIM TEXHUKU M | BBIYMCIUTEIBHOW | (DU3MKH, OCHO-
u obuie- TENbHOU TEXHUKU U TENBHOM TeX- porpaMMHUpPOBa- TEXHHUKH U IIPO- BBI BBIYHCITU-
WHXXEHEep- porpaMMHUpoBa- HUKH U IIPO- HUSL. IrpaMMHUPOBAHUS. | TEJIbHOH TeX-
HBIC 3HAHUS, HUSL. rpaMMHpOBa- HUKH | TIPO-
METOJIBI HUSL. rpaMMHUpOBa-
MaTeMaTu- HUSL.
YECKOIo NA-20nk.1 — He ymeer pe- Crabo ymeer pe- Xoporo ymeer B coBepiueH-
aHanm3a VYMers: pemiate IIaTh CTAaHAAPT- | IIATh CTAHAAPTHHIC | periaTh CTaHAapT- CTBE yMeeT
MOJIENMPO- | CcTaHAapTHBIC IPO- HBIE TIpodec- npodeccroHanbHbIE | HBIE MPOo(eccHo- | pematsh CTaH-
BaHU, TEO- (eccroHaIbHEIE CHOHAJIbHBIE 3a[auu C IpUMEeHe- | HaJbHBIC 3aJa9 C | TapTHBIE IIPO-
PETUYECKO- | 3amad C MIPHMEHe- 3a/a4 C IPH- | HHUEM ECTECTBEHHO- MIPUMEHCHHEM (beccuoHalb-
TO M OKCIIE- | HHEM €CTeCTBCHHO- | MEHEHHEM ecTe- | Hay4dHBIX U oOliie- €CTECTBEHHO- HBIE 3aJ[a4¥ C
PUMEHTaNb- | HAy4YHBIX U 00IIe- CTBEHHO-HayyY- WH)KCHEPHBIX 3Ha- | Hay4YHbBIX M 00Ille- | MpUMEHEHUEM
HOTO UCCIIe- | HMHXCHEPHBIX 3Ha- HBIX ¥ 0011e- HUil, METOAOB Ma- HMH)KEHEPHBIX €CTECTBEHHO-
JIOBaHHS B HUii, METOZOB Ma- WH)KEHEPHBIX TEMaTU4eCKOTo 3HAHHH, METOJIOB HaY4HBIX U
npodeccuo- TEMaTHYECKOTO 3HaHHH, METO- aHanmu3a 1 MoJjie- MaTeMaTH4ecKoro | oOIe-uHxKe-
HATbHOU aHanm3a u MoJie- JIOB MaTeMaTH- JIMPOBAHMSI. aHaJIM3a U MOJIie- HEpHBIX 3Ha-
JIeSITeTTHHO- JTUPOBAHUS. YECKOTO aHa- MOJICIIAPOBAHHS. JTUPOBAHUS. HU, METOIOB
CTH MOJICITAPOBAHUSL. JM3a U MOJie- MOJICITAPOBAHHS. MaTeMaTHJe-
JTUPOBAHUS. CKOTO aHalln3a
MOJIETNPOBa- 1 MOZETHPO-
HUSL. BaHUS.
MOJIeNHpPOBa-
HUSL.
N-30nk.1 — He Bnageer na- Cmabo BiameeT Xoporo BiaaeeT B cosepen-
HimeTp HaBBIKH: BBIKAMH TeOope- HaBBIKAMU Teope- HaBBIKAMU TEO- CTBE BIIaiCET
TEOPETHYECKOTO 1 TUYECKOTO U TUYECKOTO0 U 3KC- PETUYECKOTO U HaBBIKaMHU
SKCHEPUMEHTANb- 9KCHEPUMEH- HNEPUMEHTAIBHOTO | AKCIEePHUMEHTallb- TeopeTHye-
HOT'O UCCIIEI0BaHUS TaJILHOTO UC- UCCIIEI0BaHUS HOTO UCCIIEI0Ba- CKOT'0 U 3KC-
00BekTOB Tpodec- CleJOBaHUS 00BeKTOB Tpodec- HUSI 00BEKTOB TIePUMEHTAIIb-
CHOHABHOM Jesi- 00BEKTOB TIPO- CHOHABHOM Jes- po¢heCCHOHATH- HOTO HCCITe-
TEIHHOCTH. (eccroHaTBHOM TENBHOCTH. HOW JeATeNbHO- JOBaHUS
TIESITETTFHOCTH. CTH. 00BEKTOB TIPO-
(beccronab-
HOM JieaTellb-
HOCTH..
OIIK-9. U-1onko- He 3naer me- Cnabo 3HaeT me- Xopor1io 3HaeT OTau4HO 3Ha-
Crniocoben 3HaTh: METOIUKH | TOIMKH UCHONb- | TOAUKHU HCIIONIB30- METOMKH HC- €T METOJTUKH
OCBaNBaTh HCIOJIb30BAHUS 30BaHMs MPO- BaHUs IPOrpaMM- MOJIb30BAHUSA HCTIOIb30Ba-
METOJIUKHI MIPOrPaMMHBIX TPaMMHBIX HBIX CPEJICTB IS MPOrPaMMHBIX HUS TIPO-
HCHOJNb30- | CPEACTB IS perie- CPEeACTB IJIst peLICHUS TPaKTH- CpPEeACTB JUIsl pe- TPaMMHBIX
BaHUS TPO- | HUS MPAKTHYCCKUX | PEUICHUS IpaK- YeCKUX 3a/1ad. HIEHUS IPaKTH- CpPEACTB ULt
TpaMMHBIX 3ajgad THYECKUX 3a]ad. YEeCKUX 3a/1a4. penreHus
CpencTB TIPaKTHYECKIX
IUTS perre- 3a1ad.
HUS NA-20n1.9— He ymeer nc- Crnabo ymeer mc- Xopomo ymeer B cosepmen-
MpaKTHYe- YMeTh: HCTIONB30- MTOJIb30BATh MTOJTE30BATh IPO- HCIOIH30BaTh CTBE yMeeT
CKHMX 3a1a4 BaTh NMPOrpaMMHbBIC IpOrpamMMHBIC TpaMMHBIC CpelI- IporpaMMHBIE HUCIIOJIB30BATH
CpencTBa I pe- CpeacTBa s CTBa JUI PEUICHUS CpencTBa s MIpOrpaMMHBIE
LICHUs NpaKTH4e- | pEIIeHMs MpaK- | IPAKTUYECKUX 3a- peleHns mpak- CpeIcTBa A
CKHUX 3aj1ad. TUYECKUX 3ajau. Jadu.. TUYECKHX 3a]ad.. pereHus
MIPaKTHYECKUX
3ajau.
N-30nk.9 - He Bnageer Ha- Cnabo Bnazgeer Xopo1io BiajaeeT B coBepien-
VIMeTh HaBBIKH: BBIKAMH HUC- HABBIKAMH HCIIOJb- HaBBIKAMU HC- CTBE BIIafieeT
UCIIONIb30BaHUS MOJIb30BaHMUS 30BaHUsI TPOTPaMM- MTOJTF30BAHUS HaBBIKAMU
TIPOTPaMMHBIX TIPOTPAMMHBIX HBIX CPEIICTB IS TIPOTPaMMHBIX HCTIOJIh30BAHUS
CPEeICTB IUIS perie- CPEICTB ISt peIIeHus TPaKTh- CPEeICTB UL pe- TIPOTPaMMHBIX

HUSI TPAKTHYECKUX
3a7a4

pelIeHus Mpak-
THUYECKHX 3a7ad

YEeCKHX 3a7a4

HICHUS TPaKTH-
YCCKHUX 3ada4

CPEICTB IS
pemIeHns mpak-
THYECKHUX 324

B pe3ynbrare ocBO€HUS AUCHUIIIMHBI O0yUYaOLIUICS TOJKEH:




3HATh:

YMeTs:

METOJUKY HCIOJb30BAHHUSI NMPOrPaAaMMHBIX CPEICTB A/l pPelieHHs] NMPAKTHYeCKUX
3a/a4 CTPYKTYPY M BO3MOKHOCTH KOMIILIOTEPHBIX TEXHOJOTHH NPOEKTHPOBAHUSA
u pacyera APM WinMachine, knaccupuxkanuio nporpamm CAIIP, Bo3MokHOCTH
CAD, CAM, CAE cucrteM; NpUHIMUIBI MOJCIUPOBAHUS U IPOTOTUIIMPOBAHUSA; METOIbI
peleHus 3a/1a4 10 ONpeAeICHUI0 He0OOXOAMMBIX TApaMETPOB Y3JI0B U pabOUYMX OPraHOB
MallliH; KOMIIOHEHTBI allapaTHO-IIPOrPaMMHBIX KOMILIEKCOB U 0a3 JaHHBIX.

pa3padaTpIBaTh KOMIIOHEHTHI allllapaTHO-NIPOrPAMMHBIX KOMILIEKCOB M 0a3 JaH-
HbIX, UCNOJIb3Yysl COBpeMeHHble HHCTPYMEHTAJIbHbIE CPeJACTBA M TEXHOJIOTHM IPO-
rpaMMHPOBAaHUsl, BHINOJIHATH NMPOCKTHPOBOYHbIC M NMPOBEPOYHbIE PacyeTbl B MO-
ayasax APM WinMachine; ocymecTB/asTh NPOCKTHPOBAHHME W PacyeT MeXaHHYe-
CKHX Iepegayd, NPOEKTHPOBaHHE U pacyeT pPa3beMHbIX M HEPa3beMHBIX COeJANHe-
HMI; oNpeesiiTh MapaMeTpPbl HANIPSIKEHHO-1e(OPMHUPOBAHHOI0 COCTOSIHUSA, YCTOM-
YHMBOCTH, COOCTBEHHBIX M BBIHY/KICHHBIX KOJIeOaHUI AeTaled 1 KOHCTPYKIMIi; ocy-
IIECTBIIAThH NMOUCK, KPUTHUECKUM aHaIu3 U CUHTE3 MH(GOpPMaIlMU, TPUMEHATh CUCTEMHBIH
MOJXO/ JJIsl pelIeHus] MOCTAaBIEHHBIX 3ajlay; pa3pabaThiBaTh KOMIIOHEHTHI armapaTHo-
MIPOrPaMMHBIX KOMIUIEKCOB U 0a3 JaHHBIX, UCIIOJIb3YSI COBPEMEHHbIE HHCTPYMEHTAJIbHBIE
CpeACTBa U TEXHOJOIMU NMPOrpPaMMHPOBAHUS;000CHOBBIBATh MPHUHUMAEMbIE MPOEKTHBIE
pEeIIeHNs], OCYIIECTBISATh IOCTAHOBKY M BBIIOJIHATH SKCIIEPUMEHTHI T10 ITPOBEPKE UX KOp-
pPeKTHOCTH U 3(pPeKTUBHOCTH.

Baagerb: ¢nocoOHOCTHLI0 000CHOBBIBATH NMPUHUMAEMBIC TIPOCKTHLIC PEIICHUA, OCYyIIE-

CTBJIAITH NMOCTAHOBKY M BBINMOJHATH IKCIHEPHUMEHTHI M0 NMPOBEPKe UX KOPPEKTHO-
cTH U 3QPeKTUBHOCTH; MeTOJaMH ONpe/ieleHUs] U BBeeHUsI MCXOJHBIX JAHHBIX B
auaaorosnie okHa nporpamm CAIIP; MeToIMKON NPUMEHEHUS! CUCTEM aBTOMATHU3H-
POBaHHOI'O pacyeTa MapaMeTpoB U MPOEKTUPOBAHUS MeXaHW3MOB Ha DBM; anaaunzom
NOJYYEeHHBIX Pe3yJabTATOB C TMPEJIOCTABJICHHEM IPOCKTHONH JAOKYMEHTALMH;
CIIOCOOHOCTBIO OCYILECTBIATh MOMCK, KPUTHYECKHI aHAIU3 W CHHTE3 MH(pOpMaluwy,
IPUMEHATH CUCTEMHBIHN MOAXOJ JJIsl PEIIEHUs NIOCTABICHHBIX 3a/1a4; HaBbIKAMHU pa3pa-
OO0TKM KOMIIOHEHTOB aNnapaTHO-IPOrPAMMHBIX KOMIUIEKCOB U 0a3 JaHHbBIX, UCTIOIb3YsI
COBPEMEHHBbIE HMHCTPYMEHTAJbHBIE CPEACTBA M TEXHOJIOTUU IPOrpaMMHPOBAHUS;
CIIOCOOEHOCTHI0 OOOCHOBBIBaTh IPUHHMAEMbIE NMPOEKTHBIE PELIEHUS, OCYIIECTBIATh
HOCTaHOBKY U BBINOJIHATH SKCIIEPUMEHTHI 110 IPOBEPKE UX KOPPEKTHOCTU U 3 (HEeKTUB-
HOCTHU

3.1. MaTpuna cooTHeceHHsI TeM/pPa31e/ioB IMCUUILIMHBI (MoayJis) U popmu-
PYeMbIX B HUX 001IeKYJIbTYPHBIX, 001IenpodecCHOHAIBbHBIX U Tpodeccno-

HAJIbHBIX KOMIIeTEHIUH

Komnerennuu
Pa3znenbl, TeMbl IMCUUIJIMHBI é - é & 06?:::;1:;““'
© C KOMIIETEHIIMH
Pa3nen 1. BBoaHble cCBeleHHsI 0 TEXHOJOTHAX NPOEKTHPOBAHUA
Tema 1.1 MeT010/10THsI IPOEKTHPOBAHUS + + 2
Tema 1.2 CocTaBHBIE 3JIEMEHTbl KOMIIBIOTEPHOT 0 + + 2
NMPOEKTUPOBAHUS
Tema 1.3 Cucrema npoeKTUPOBaHMSI MAIIMH U 000- 2
. . + +

pyaoBanus B Moayiasix APM WinMachine
Tema 1.4 O630p moayeii CAIIP u ux BO3MOKHOCTEMH + + 2
Pa3znen 2 IlporpaMMHbIe CpecTBA CHCTEM ABTOMATH3HPOBAHHOIO MPOEKTHPOBAHHUSA
Tema 2.1 O030p CAD cucrtem. Ilporpammusie cpen- + + 2
cTBa co3nanus 3D-mMoeseil TBepAbIX TeJ
Tema 2.2 Becnomorareabhblie cpeacrsa CAIIP + + 2
Pa3nena 3 MaremaTuueckoe o0ecreueHre aHAJIN3a U CHHTE3a MPOEKTHBIX pelleHni




BaHUA

Tema 3.1 KoMnoHeHTbI MaTeMaTH4eCKOIo odecneve- + + 2
HHUS

Tema 3.2. MeToAbI H AJITOPUTMBI AHAJIN3A MALLIMH U + + 2
MEXaHHM3MOB

Tema 3.3 IlocTanoBKa 3a/1a4 NapaMeTPUYECKOT0 + + 2
CHHTe3a

Tema 3.4 MeToabl ONTHUMHU3ALMHU NPOEKTHPYEMBIX + + 2
MAIIUH M MEXaHU3MOB

Tema 3.5 MaTtemaTuueckoe odecrieyeHue MoAcCHUCTEM 2
MAIIHHHOH I'PA(HUKH U FeOMEeTPHUYECKOro0 MOJeJTHPO- + +

Pa3znen 4 Meroanueckoe M IporpaMMHoe o0ecrneyeHne aBTOMATH3HPOB

AHHBIX CUCTEM

Tema 4.1 O030p KOMIIBIOTEPHBIX CUCTEM NMPOEKTH-
POBaHHUsI MHOTOKOOPAMHATHON 00padOTKHU JaeTaJei.

+

+

2

Tema 4.2 Moay/u pa3padoTKu ynpaBJIsSOIINX MPo-
rpaMM JJisi CTAHOYHOT0 000PY/10BAHNS

+

+

2

Tema 4.3. UHcTpyMeHTAJIbHbIE CPEACTBA KOHIIEN-
TYaJbHOI0 MPOEKTUPOBAHNS ABTOMATU3UPOBAHHBIX
cUcTeM

Paznen 5 O630p CAE cucrem

Tema 5.1 UHCTPYMEHTHI HH:KEHEPHOI'0 AHAJIHN3A Xa-
PAKTEPUCTHK JAeTajlell MALIMH U 3JIEMEHTOB
KOHCTPYKIMA

+

+

4 CTpyKTYypa M coJep:KaHue JUCHUIIMHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABISIET 3 3aueTHbIX enuuull (108 akas. gacos).
4.1 O0beM TMCHUILIMHBI M BUIbI YUeOHOH padoThI

KosinuecTBo ak. yacos
T 10 04HOIt hopme 00y- | 110 3a0uH0I popme 06y-
YCHUS YeHHS
(2 cemectp) (2 Kypc)
OO011as TpyA0€MKOCTh JUCIUIIINHBI 108 108
KonTakTHas pabora 42 12
AyJIUTOpHBIE 3aHATHS 42 12
JIEKIINHU 14 4
MpaKTHYECKUE PabOThHI 28 8
CamocrosiTenpHas padbora 66 92
npopaboTKa yueOHOro MaTepuasa 1o
JTUCIUTIINHE (KOHCIICKTOB JICKIIHH, 20 46
Y4EOHHKOB, MATEPHAJIOB CETEBBIX pe-
CypcOoB)
BBHITIOJTHEHUE WHIUBUYaTbHBIX 3a/1a-
. 26 26
Huii (PI'P)
IIOJITOTOBKA K TECTUPOBAHUIO 20 20
Kontpoab - 4
By uTOroBoro KOHTpoJIst 3a4eT 3a4er
4.2 Jlekuuu
O0ObeM B ak.gacax
Pazen nucturuimHB! (MOYIIS), TEMBI JICK- oHHa 3a0HHaA dopmupyembie
Ne . dbopma dbopma
17071 KOMITETCHITH
o0Oyde- | oOydeHHs
HUS




1 | Paznen 1. BBogHbIe CBeleHHS O TEXHOJIOTHSAX NPOCKTHPOBAHMSA
11 Tema 1.1 MeToa0/10rusi NPOEKTUPOBAHUS J 1 9OHK—I, OIIK-
12 Tema 1.2 CocTaBHbI€ 3JIEMEHThI KOMIIbIO- ] ) OIIK-1, OIIK-
"~ | TepHOTO NPOEKTHPOBAHMS 9,
Tema 1.3 Cucrema npoeKTHpOBaHHUS Ma- OIIK-1, OIIK-
1.3 | muH u odopynoBanus B moayasax APM - - 9,
WinMachine
1.4 Tema 1.4 O630p moay.ieit CAIIP u ux Bo3- ] i OIIK-1, OIIK-
" | MOKHOCTEH 9,
) Paspnen 2 IlporpaMmMHbIe cpeacTBa CHCTEM AaBTOMATH3MPOBAHHOIO IIPOCKTHPOBA-
HUSA
Tema 2.1 O630p CAD cucrem. [Iporpamm- OIIK-1, OIIK-
2.1 | Hble cpencTBa co3nanus 3D-mopeneit 1 - 9,
TBEPABIX TeJ
29 Tema 2.2 Becnomorare/ibHble CPeICTBA ] ) OIIK-1, OIIK-
| CAITP 9, ,
3 | Pazgen 3 MaremaTHuyeckoe o0ecrieyeHHe aHAJIM3a M CHHTEe3a MPOEKTHBIX pelieHuii
31 Tema 3.1 KoMnoHeHTbI MATEMATHYECKOT'0 ) 1 OIIK-1, OIIK-
"~ | obecnieyeHus 0,
39 Tema 3.2. MeToabl U AITOPUTMbI AHATU3A ] ) OIIK-1, OIIK-
"~ | MallIMH ¥ MeXaHU3MOB 9,
33 Tema 3.3 IlocTaHoBKa 32124 NapamMeTpHu- ] 1 OIIK-1, OIIK-
"~ | 4yecKoOro cuHTE3a 9,
34 Tema 3.4 MeToabl ONTUMHU3AIMY NPOEK- ] ) OIIK-1, OIIK-
" | THPYeMBIX MAIIIMH ¥ MEXaHU3MOB 9,
Tema 3.5 MaremaTrnueckoe odecneyeHue OIIK-1, OIIK-
3.5 | moacucTEM MAIIMHHON rpauKu U reo- 1 - 9,
MeTPHYeCKOIr0 MO/IeJINPOBAHUS
4 Paznen 4 Meroauveckoe ¥ mporpaMMHoe odecrnedyeHrne aBTOMATU3UPOBAHHBIX CH-
cTeM
Tema 4.1 O030p KOMIIBIOTEPHBIX CHCTEM OIIK-1, OIIK-
4.1 | NpoeKTHPOBAHUSI MHOTOKOOPAMHATHOM 1 - 9,
00padoOTKM JeTalIei.
Tema 4.2 Moayu pa3padoTku ynpasJisito- OIIK-1, OIIK-
4.2 | mEX NPOrpamMm Uit CTAHOYHOI0 000pya0- 1 1 9,
BaHUsl
Tema 4.3. UHCcTpyMeHTaIbHBIE CPEICTBA OIIK-1, OIIK-
4.3 | KOHIENTYAJIbHOIO NPOCKTHPOBAHUS aB- 1 9, ,
TOMATH3UPOBAHHBIX CHCTEM
5 | Pa3zgen 5 O630p CAE cucrem
HNHCTPpYMEHTHI HHIKEHEPHOI'0 AaHAJIM3A Xa- OIIK-1, OIIK-
5.1 | pakTepucTHK AeTaJIell MAILIUH U JJIEMEH- 1 - 9,
TOB KOHCTPYKIUIA
UTOI'O 14 4
4.3 IlpakTyeckue 3aHATHUA
O0beM B ak.yacax
No HanMeHOBAHME SAHS IS ouHas gop-| 3aounas | Dopmupyemsle
Ma o0yue- dopma KOMIIETEHIINH
HUSI oOydeHus
1. | Paznen 1. BEBoaHbIe CBeIeHHS O TEXHOJIOTHAX MPOCKTHPOBAHMSA




1.1

AHanu3 CTPYKTYpbl NPOrPaMMHBIX
KOMILIEKCOB MH)KEHEPHOI'O pacyera

OIIK-1, OIIK-9,

1.2

[IpoexTupoBanue MOAIIUITHUKOBO-
ro y3mna B moayiie APM WinBear.

OIIK-1, OIIK-9,

1.3

IIpoexTupoBaHne  MEXaHUYECKOU
nepenayn B moayiae WinTrans.

OIIK-1, OIIK-9,

1.4

[TpoekTupoBaHme U pacyeT BajoB U
oceit B moayiae APM WinShaft.

OITK-1, OTIK-9,

1.5

IIpoexTupoBanue  peaykropa B
APM WinDrive.

OITK-1, OTIK-9,

1.6

[IpoexTupoBanue
KOHCTPYKLIMH B
WinStructire 3D

bepmeHHOI
moayine APM

OIIK-1, OTIK-9,
OIIK-1, OTK-9,

Pa3nea 2 IlporpaMmMHbIe cpeacTBa
pOBaHHUsA

CHUCTEM AaBTO

MaTH3HPOBa

HHOI'O IPOEKTU-

2.1

AHaJIU3 OCHAILIEHUS] COBPEMEHHO-
ro paéoyero Mecta B aBTOMATH-
3MPOBAHHBIX CHCTEMaX NMPOEKTH-
pOBaHus U YIPABJEeHHUS

2

OITK-1, OTIK-
9’ 2

Pasznen 3 MaTemMaTH4eCcKoOe o0eclieueHre aHAJIN3a U CHHTEe3a MPOECKTHBIX peE-

HICHU I

3.1

Pa3paboTka MaTeMaTH4ecKOl
MOJeJH TPOeKTHPOBAHMUA JieTa-
Jieil 1 MeXaHU3MOB MAIIIMH

2

OIIK-1, OTIK-9,

Paznen 4 MeTtoauueckoe 1 mporpaMMHoe obecriedeHue aBTOMATH3NPOBAH-

HBIX CUCTEM

4.1

Coznanme 0a3pl JaHHBIX B MOIYJIE
APM Base.

1

OIIK-1, OIIK-9,

4.2

Pa3paboTrka mporpamMmMHOro Mo-
AyJisl moaAOOpa CTAHJAAPTHBIX MOA-
IIMNIHUKOB W MPOBEepKa MX Ha
CTATHYECKYI0 I'PY30M10IbEMHOCTb.

2

OIIK-1, OIIK-9,

4.3

Pa3zpaGoTka mporpamMmMHOro Mo-
AyJsl pacueTa Baja Ha cTaTHYe-
CKYI0 ¥ YCTAJIOCTHYIO IPOYHOCTb.

OIIK-1, OIIK-9,

4.4

Pa3paGoTka moayasi auHamuue-
CKOr0 pacyera Bajia NpH 3aJaH-
HO#l YacToTe ero padoThl.

OIIK-1, OIIK-9,

4.5

PaspaboTrka Moayasi aBTOMAaTH-
YeCcKOro co3aaHusi rpaduyeckoi
YaCcTH TEXHUYECKOH TOKYMEHTa-
MM 110 33JaHHBIM NapaMeTpa.

OIIK-1, OIIK-9,

4.6

Pa3paboTka cucreMbl ONTHMAJIb-
HOI'0 BbIOOpA MOCATOK

OIIK-1, OIIK-9,

4.7

HNHTepakTUBHOE aHUMAIMOHHOE
3D moaeaupoBanue padoTbl Ma-
IIMH ¥ MeXaHU3MOB

OITK-1, OTIK-9,

4.8

PazpaGorka wnHpoOpMANMOHHONI
CHCTeMbl MOMOIIM TPOEKTHPOB-
UKy

OIIK-1, OIIK-9,

Paznen 5. O630p CAE cucrem

5.1

HNHcTpyMeHTBI HHKEHEPHOTr 0
AHAJIN3Aa XapaAKTEePUCTHK JeTaJeii

OIIK-1, OIIK-9,
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4.4. JJadbopaTopHble padoThl He npeaycMoTpeHs
4.5 CamocTosiTeibHasi padoTa 00y4aonmxcsi

O0BeM aK.9acoB
Paznen qucuuminHe Bua camocrosTeasHOM paboThI oudHast popMa | 3ao04Has Qop-
00yUYCHHMS Ma 00y4CHUS
Pasnen 1. . BBoanble | mpopaboTka yueOHOT0 MaTeprasa 4 9
CBeJICHUSA 0 TEXHO- 10 JUCHUTUIMHE (KOHCIIEKTOB JIeK-
JIOTHSIX MPOEKTHPO- | ITUH, yUeOHUKOB, MaTepHaJIOB CEeTe-
BaHuA BBIX PECYPCOB)
BBHITIOJTHEHHE UHIUBUAYaIbHBIX 3a- 4 6
IaHui
MOATOTOBKA K TECTUPOBAHMIO 4 4
Pasnea 2 Ilpo- nmpopaboTKa yueOHOTO MaTepHaa 4 9
rpaMMHbIe CPeICTBA | 110 AUCIHUIUIMHE (KOHCIIEKTOB JIEK-
CHCTEM aBTOMATH- Ui, y9eOHUKOB, MaTepHaJIOB CEeTe-
3MPOBAHHOTI0 BBIX PECYPCOB)
NMPOEKTUPOBAHUA BBITIOJITHCHUE WHIUBUAYAJIbHBIX 3a- 4 6
HaHun
MOJATrOTOBKA K TECTUPOBAHUIO 4 4
Pa3nen 3 Martema- mpopaboTKa yueOHOTO MaTepHaia 4 9
THYeCKoe odecneye- | MO JUCIUTIIMHE (KOHCIIEKTOB JICK-
HHe aHAJIW3a M CHH- | [IWi, y9eOHUKOB, MaTePHUAJIOB CETe-
Te3a MPOEKTHBIX pe- | BBIX PECYPCOB)
meHnii BBINIOJIHEHUE UHAUBHUIYAJIbHBIX 3a- 6 4
IaHui
MOJIOTOBKA K TECTUPOBAHUIO 4 4
Pa3znen 4 Metoau- nmpopaboTKa yueOHOTO MaTepHaia 4 9
YyecKoe u npo- 10 JUCHUTUIMHE (KOHCIIEKTOB JIeK-
rpamMMHoe odecme- U, y4eOHUKOB, MaTepHAJIOB CETe-
YyeHHe ABTOMAaTH3H- | BBEIX PECYPCOB)
POBAHHBIX CHCTEM BBITIOJITHCHUE WHIUBUAYAJTbHBIX 3a- 6 6
HaHun
MOJITOTOBKA K TECTUPOBAHUIO 4 4
Pasnen 5 O630p nmpopaboTka yueOHOTO MaTepHaa 4 10
CAE cucrem M0 TUCLMIUIUHE (KOHCIIEKTOB JIEK-
M, y4eOHUKOB, MaTepHAJIOB CETE-
BBIX PECYPCOB)
BBITIOJIHEHUE UHIUBUIYJIbHBIX 3a- 6 4
HaHuu
MMOJITOTOBKA K TECTUPOBAHUIO 4 4
HUTOIrO 66 92

IlepeyeHp y4eOHO-METOANYECKOTO 0OECIIEUEeHUs Ul CAaMOCTOSTEIbHON paboThl MO AuC-
nUIIMHe (MOIYIIO):

OcHoBHas nuTeparypa:

1.3ampuit A.A. Ilpaktrueckuil yueonsiii kypc CAD/CAE cucrema APM. — M.: Uzn.
AIIM, 2008

2.1lenodact B.B. OcHoBHI poekTupoBanus MamuH. — M.: U3a. AIIM , 2004



JlononHuTenbHas IUTepaTypa:

1. APM WinMachine, (Cucrema aBTOMaTH3UPOBAHHOTO pacyeTa U MPOCKTUPOBAHUS Ma-
ITMH, MEXaHU3MOB U KOHCTpYKIuii). KpaTkoe onurcanue npoaykra. M.; M3a-Bo « AIIM». — 64c.

2. 3ampuii A.A. YuebHo-meroamueckoe nocodbue «IIpakrndeckuit yaeOHbIH Kypc.
CAD/CAE cucrema APM WinMachine» / M. 2013; U3n-so AIIM. — 144 c.

3. Komnac 3D V15. PykoBoactBo nonb3oBaress. OAO «Ackon».

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

5. A3byxka xommac 2D, 3D (uHTepakTHBHOE pyKOBOACTBO B mporpamme Kommac 3D).

6. DieKTpOHHBIN cOOpHUK yrpakHeHui « Tpenep» OAO «ACKoHY.

4.7 Cooepoicanue pazoenoe OucyunIuHbl

Pasnen 1. Beoonsie céedenusn o mexnonozunx npoekmuposanus

Tema 1.1 Memooonozus npoekmupoeanus
Ilonamue unycenepnozo npoexmupoeganus. Ilpunyunvr cucmemnozo nooxooa. OcnoeHble
NOHAMUA CUCMEMOMEXHUKU.

Tema 1.2. Cocmagnuie 31emenmovl KOMNbIOMEPHO20 RPOEKMUPOBCAHUS
Hepapxuueckas CTpyKTypa MPOEKTHBIX crenuUKalUi U UepapXuuecKue YPOBHHU MPOEKTUPO-
BaHuda. Craguu npoexktupoBaHus. CoJep’KaHUE TEXHUYECKUX 3aJaHUN Ha IMPOEKTHPOBAHME.
Knaccudukanusa mozeneit u mapameTpoB, UCIOJIb3YEMbIX NPU aBTOMATU3UPOBAHHOM MPOEKTH-
poBaHuu. TUNIOBBIE MPOEKTHBIE MPOLIETYPHI.

Tema 1.3. Cucmema npoexkmuposanus Mauwiun u o0oopyoosanus 6 mooyaax APM
WinMachine. Jtanbl ;xU3HEHHOTO LIMKJIA TPOMBIIIIEHHBIX u3aenuid. Ctpykrypa CAIIP. Pa3Ho-
BuaHoctu CAIIP. Benymue nporpaMmbl, Ucronb3yromnmecs mo scemy mupy. Ipumepst CAD,
CAM, CAE cucrem. O630p OubIMOTEK OCHOBHBIX MaTeMaTH4ECKUX (YHKIUHN Ui ONUCAHUs 3-
X MEpHBIX 3JIEMEHTOB (sJIep FeOMEeTPUUECKOro mojenupoBanus). OCHOBHbIE MOHATHS O SJIpe,
knaccudukanus sgaep u ux npumepbl. Konnenmuss CALS texHonmoruii. ba3zoBbie NpUHIIUIIBI
CALS. ba3oBbie ynpaBieHYECKHE TEXHOJIOTHH.

Tema 1.4 O630p mooyneii CAIIP u ux éo3modxcnocmeini

Jranbl NpoeKTUPOoBaHUSA. OTKPBITHIE CHCTEMBI.

Pasznen 2 Ilpozpammnbie cpedcmea cucmem agmomamusupo6annozo nPoeKmuposa-
HuA

Tema 2.1 O0630p CAD cucrem. Ilporpammusbie cpeacrsa co3nanus 3D-moaeneii Tea

TpeboBanus, MpeabIBIsIEMbIE K TEXHHUYECKOMY obOecrieueHno. THUIbl ceTeil. DTaoHHas
MO/I€JIb B3aUMOCBSI3U OTKPBITBIX CHCTEM.

Tema 2.2 BecnomoraresbHnbie cpeacrsa CAIIP

Armnmaparypa pabounx MECT B aBTOMATH3MPOBAHHBIX CHUCTEMaX MPOCKTHPOBAHUS U
ynpaBiieHusl. MeTosbl 10CTyIa B JIOKAJbHBIX BBIYUCIUTENbHBIX CeTsAX. JIoKalbHbIE BBIYHCIIU-
TenabHble ceTh. CeTH KOJbLeBOM Tononoruu. Kanamnel nepegaun JaHHBIX.

Pazoen 3 Mamemamuueckoe odecneuenue aHaiu3a u CUHmMe3a NPOEKMHbIX peuleHull

Tema 3.1 Komnonenmot mamemamuuecko2o odecneyenus

MareMaTuueckuii anmapar B MOJENISIX Pa3HbIX HepapXUUECKUX ypoBHEH. TpeboBaHUs K
MaTeMaTHYEeCKUM MOJETSAM U uucieHHbIM Metonam B CAIIP. Mecto npouenep hopMupoBaHus
MojieJiell B MaplIpyTax NpOEKTUPOBAHUSI.

Tema 3.2 Memoowvt u anzopummul AHATU3A MAUWIUH U MEXAHUIMOG

MatemaTuueckrue MOJIENU B MPOLIeypax aHalu3a Ha MaKpoOypoBHE. MeTo/Ibl U alnropur-
MBI aHAllM3a Ha MAaKpOypoBHE. MareMaTudeckoe oOecleueHue aHalli3a Ha MHUKpPOypoBHE. Ma-
TeMaTuueckoe obecreueHue aHain3a Ha (yHKIHMOHAJIbHO-JOTMYECKOM ypoBHE. MaTtemaTuue-
cKoe o0ecrieyeHre aHaIu3a Ha CHCTEMHOM yYpPOBHE.

Tema 3.3 Ilocmanoeka 3adau napamempuyecko2o cCuHmesa

MecTto npoueayp cuHTe3a B npoekTupoBanuu. Kpurepun ontumanbHocTH. 3axaun
ONTHUMM3ALUH C YUYETOM JOMYCKOB.

Tema 3.4 Memoowvl onmumu3zayuu nPOEKMuUpPyemvlxX Maun U MeXaHuimos

O630p MeronoB onTumuzanuu. lloctaHoBKa 3amay CTPYKTYpHOTO CHUHTEe3a. MeToJibl
CTPYKTYPHOT'O CUHTE3a B CHCTEMaX aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS



Tema 3.5 Mamemamuueckoe odecneyenue noocucmem MAWIUHHOU 2pagpuKku u 2eo-
Mempu4ecKo2o MoOeaIupo8anus

KomnonenTsl MmaremaTnueckoro obecnedenus. I'eomerpuueckue Mmoenu. Metoas! u ai-
TOPUTMBI MAIIMHHON rpauKy.

Paszoen 4 Memoouueckoe u npozpammuoe obdecneuenHue a6mMoMamu3upOBaAHHbIX CU-
cmem

Tema 4.1 O630p KOMnblOMEPHBIX CUCHIEM RNPOEKMUPOBAHUA MHO20KOOPOUHAMHOU
oopabomku oemaneii

OcHoBHbIe QyHKIIMH M NIPOEKTHBbIE MpoueaAypsl, peanusyemsbie B IIO CAIIP. Cocras
koMmmbtoTepHoro nakera APM WinMachine. Cepa npumenenus. OcHOBHbIE 0COOEHHOCTHU pac-
yera. PesynbraTsl pacuera. [Ipennaznauenne CAD cuctem. [lapamerprudeckoe u HemapameTpu-
94ecKoe TOCTPOCHUE uepTekel. 3-X MepHoe MojenupoBaHue. CpaBHEHHE MPOTPAMMHBIX MPO-
nyktoB Kommac 3D. T-flex. SolidWorks. AutoCad. I[Ipennaznauenne CAM cuctem. O630p
Bo3MoxxHOCTEHN SolidCAM. VisualMill. Textran.

Tema 4.2 Moodyau pazpadomku ynpagiaouiux npozpamm 011 CmanoyHozo 000pyoo-
eanus

ABTOMATH3aIMsA YNPaBJeHUs NpeAnpusaTHAMU. Jloruyeckne cucreMbl. ABTOMAaTH-
3aUMsl YNPaBJIeHUs] TEXHOJOTHYeCKUMH MpoueccaMiu. ABTOMATH3HPOBAHHbIE CHCTEMBI Je-
JIONIPOM3BO/JCTBA.

Tema 4.3. HucmpymenmainvHvle cpeocmea KOHUERMYAabHO20 NPOEKMUPOBAHUA A6-
MOMAMU3UPOEAHHBIX CUCHEM

Tunst CASE-cuctemsl. Crienudukanuyd OpOeKTOB MPOTPaMMHBIX CHCTEM. METOAMKHU
IDEF. KoMnoHEHTHO-OpUEHTHPOBaHHbIE TeXHOIOrHU. CHCTEMBl yHpaBieHUus: 0a3aMH JaHHBIX.
WuTennekTyanpHble CpeICTBA MOANEPIKKA MPUHATHS PEIICHHN.

Pazoen 5 O630p CAE cucmem

Tema 5.1 Hucmpymenmul UHIHCEHEPHO20 AHAIU3A XAPAKMEPUCMUK Oemanell MAuUH
U I71eMEHN 06 KOHCMPYKYUIL

[Ipennaznauenue CAE cucrem. O030p BO3MOXKHOCTEW Hambosee pachpOoCTpaHEHHBIX
IIPOrPaMMHBIX IPOLyKTOB. CTaHIapThl yIIPaBJIEHUS KAU€CTBOM MPOMBIIIIIICHHOW MPOAYKILIUH.

5 Oopazoeamenvnvlie mexnonozuu

[Tpy w3y4eHNN TUCIMILIMHBI UCTIONB3YETCsl MHHOBAIIMOHHAsT 00pa3oBaTellbHas TEXHOIIO-
I'Ms Ha OCHOBE MHTErpaly KOMIIETEHTHOCTHOTO U JINYHOCTHO-OPUEHTHPOBAHHOTO MOJIXO/I0B C
AJIEMEHTAMH TPAAUIIMOHHOTO JIEKITMOHHO-CEMHHAPCKOTO U KBA3UIIPOPECCHOHATLHOTO 00yYeHHS
C HCIOJb30BAHWEM HWHTEPAKTUBHBIX ()OPM IMPOBEICHUS 3aHATUH, UCCIIENOBATEIBCKON MPOEKT-
HOW JEATENHHOCTH M MYJIbTUMEIMIHBIX YUEeOHBIX MaTEpPHAIOB

Bu yueOHoM paboThl OOpa3zoBaTeIbHbIC TEXHOJOTHH
DJEeKTPOHHBIE MaTepHaibl (B T.4. CETEBbIE HCTOYHUKH), UC-
Jlexuyn IIOJIb30BAHNUE MYJIbTUMEAUNHBIX CPEACTB, Pa31aTOYHbIA Ma-
TepHall

TeCTI/IpOBaHI/IC, BBIITOJIHCHHUEC I'PYIITIOBLIX aYJUTOPHBIX 3a1a-

JlaGoparopHble 3aHATHUS .
HHM, HHAUBUIYaJIbHbBIC JOKJIA bl

BrinosiHeHME MHIMBUAYANIBHBIX 3aJJaHUI HA KyPCOBYIO pa-

00Ty, MOJITOTOBKA MOSICHUTEIILHON 3aMUCKH U TpaduyecKoit
YacTH, 3alUTa NpoekTa (paboThl) ¢ UCIOIB30BAHUEM Claii-
JIOBBIX ITPE3ECHTALIUMN.

Kypcosas pabora

Brimmonmaenue TBOPYECKOI'O 3aaHusd, MOATOTOBKA U 3alllUTa

CamocrosiTenpHas padbora o .
COOOIICHHUS C MCIIOJIB30BAHUEM CIIAIIOBBIX MTPE3CHTAITHIA.

6 Ouenounvle cpedcmea OUCYUNIUHBL
OCHOBHBIMU BUJAMH JUCIUIUIMHAPHBIX OIIEHOYHBIX CPEACTB NMPHU (PYHKIIMOHUPOBAHUU
MOJTyJIbHO-PEHTHHIOBOI CUCTEMbI 00yUeHUs ABISIOTCS: HA CTaIUMU pyOexHOro peiitunra, gpop-
MHUPYEMOI'0O IO pe3yjbTaTaM MOAYJIbHOI'0O TECTUPOBAHUA — TCCTOBBLIC 3aJaHUWA;, HAa CTaAHUU I10-
OIIPUTCIBHOT'O peﬁTI/IHF a, (I)OpMI/IpyeMOFO o pe3yjibTaTaM MOATOTOBKU W 3allIMUTHI OTYCTOB IO
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MPAaKTUYECKUM padoTaM; Ha CTaJUM MPOMEKYTOUHOTO PEUTHHIa,— KOMIUIEKT 3a/JaHUi, cladu

3a4eTa — TECOPETUIECCKHIE BOTPOCKH, KOHTPOJIMPYIOIIUE COIEPKaHIE YUeOHOTO MaTepuraia.

6.1. ITacopt doHaa OLIEHOUYHBIX CPEACTB MO AUcHUILINHe « KomnbloTepHast
rpadpuka

dopma KOHTPOJIA — TEKYUIH KOHTPOJIb, 3aIlIUTa pacueTHO-rpadudeckux padboT (MakcH-
MajbHasg perTuHroBas oreHka 3a 1 PI'P — 20 6amnoB), 3auer (MakcuMajabHas PEUTHHTOBas
oreHka — 50 6amioB), TBopueckuii 6ami — 10 0aios.

No pas- Koutponupyemsie paznensl | Kox koHTpomaupye- O1neHOYHOE CPEACTBO
Jiena (TeMBbI) TUCITUTUTMHBI MOW KOMIICTCHITUH HAanMMEHOBAHHUE KOJI-BO
Tect 40
1 BBoaHbIe cBeIeHUA 0 TEXHO- OITK-1, OITK-9, HHHP;EESIZ;J;BH% 10
JIOTUSIX TPOEKTUPOBAHUS
Bonpocs! s 3a- 1
yera
Tect 10
IIporpammHuBIe cpeacTBa cu- NunuBunyansHOE 5
2 CcTeM aBTOMATH3UPOBAHHOIO OIIK-1, OIIK-9, 3aJlaHne
NMPOEKTHPOBAHUS Bomnpocsr qist 3a- 10
yera
Tect 40
MaremaTtu4yeckoe odecreve- NunuBunyansHOE 5
3 HHEe aHAJIN3a U CHHTEe3a OIIK-1, OIIK-9, 3aJaHue
NMPOEKTHBIX PeLlIeHu Bomnpocsr 1uis 3k- 15
3aMeHa
Tect 40
MeToanuyeckoe H IPOrpaMm- NunuBunyansHOE 5
4 HOe o0ecrnevyeHue aBTOMATH- OIIK-1, OIIK-9, 3aJlaHHe
3HUPOBAHHBIX CUCTEM Bomnpocsr pis ok- 15
3aMeHa
Tect 20
NunuBuayansHOE 5
5 0030p CAE cucrem OIIK-1, OIIK-9, 3aJJaHue
Bomnpocsr mis 3k- 5
3aMeHa

O 0 QNN A WN -

6.2 IlepeyeHb BONPOCOB I 3a4eTa M IK3aMeHa

6.2.1 Ilepeyenb BONIPOCOB /151 3a4€TA
Pazoen 1. Beoonwie céedenusn o mexnonozuax npoexkmuposanusn (OlIIK-1, OIIK-9)

. OCHOBBI METO10JI0TUH U CPEACTB KOMIBITEPHBIX TEXHOJOT Uil POEKTUPOBAHHUS.

. Kakmne BuabI Moj1eJ1eil mpeacTaBjieHnsi MCXOAHOW nHpopManuu ucnoab3yorces B CAIIP.
. Ctpykrypa nporecca nmpoektupoBanusi. CTaauu, HepapXxuiuecKue ypoBHHU.
. KakoBa crpykrypa CAIIP.
. Kakue si3bIkM NpOeKTUPOBAHUSA BXOIAT B COCTAB JMHIBUCTUYECKOIr0 00ecnevyeHusl.
. CucTeMoOTEXHHKA.

. Kimaccuduxamms CAIIP.
. CrucTeMbl HU3KOTO, CPETHETO U BRICOKOTO YPOBHS.
. 'eomerpuueckoe sapo. Knaccudukanus.

10. brouHo-HepapXuYeCKUil MOAXO/] K MPOSKTUPOBAHUIO. ACIIEKTHl U YPOBHU MTPOCKTUPOBAHUS.
11. )KuzHeHHbIN UK MPOMBILIUICHHBIX U3/EIUM, XapaKTePUCTUKA UCTIOIb3YEMbIX aBTOMATU3H-
POBAHHBIX CUCTEM.

12. IIpoMbIlIuIEHHBIE ABTOMATU3UPOBAHHBIE CHCTEMBI M UX (DYHKITUH.

13. CALS TexHomoruu.

14. ba3oBbie yrpaBiIeHYECKHUE TEXHOJIOTHUH.
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15. Kpurepuu Beidopa cucrem CAD.
16. Cocrasinsroniue 3¢ dexkruaocta CAD.
17. Cucremsl CAM. Onpenenenne. Haznauenus.
18. Kpurtepuu Beibopa cuctem CAM.
19. CtpykTypa u 3Tarnsl pacdie€THON MOJEIIH.
20. Ucnonp30BaHue METOIa KOHEYHEIX DJIEMEHTOB.
21. OCHOBHBIE THUIIBI KOHEUHBIX 3JIEMEHTOB.

Paszoen 2. Ilpozpammusie cpedcmea cucmem agmomamuzupo6aHHo20 nPpOEeKMupoeanus
(OIIK-1, OIIK-9)
22. Texuuueckoe obecnieuenue CAIIP.
23. [Ipoueccopsl u nmamsate IBM.
24. Ilepudepuiinbie ycTpoiicTBa.
25. Tumnbl BEIYMCIUTEIBHBIX MAILUH U CUCTEM.
26. [lepcoHasIbHBINA KOMIIBIOTEP U €70 COCTAB.
27. PaGoune cTaHIUU.
28.ApXUTEKTYpbI CEPBEPOB U CYNEPKOMIIBIOTEPOB.
29. CeTu KOJIBLIEBOM TOIOJIOTHH.
30. Kananel nepegayu JaHHBIX.
31. Meroap! 10CTyIIa B JIOKAJIbHBIX BBIYMCIUTEIBHBIX CETAX.

6.2.2 IlepeyeHb BONIPOCOB /ISl 3a4€TA

Pazoen 3. Mamemamuueckoe obecneuenue aHanu3a u CUHmMe3a NPOEKMHbIX peuleHull
(OIIK-1, OIIK-9, )
1. MaremaTnyeckuii annapar, ucnoiab3yembiii B CAIIP miig co3nanus u uccieaoBaHus aHajIoro-
BBIX MAaTEMaTHYECKUX MOJENIEH.
2. Y3n0Boii MeTo1 ((OpMUPOBAHUS MAaTEMAaTHUYECKUX MOJIEJIei Ha MaKpOYpOBHE.
3. CpaBHeHHE SBHBIX U HESBHBIX METOJIOB MHTEIPUPOBAHMS CHCTEM TU(PEpeHIINaTbHbIX YpaB-
HEHMUIA.
3. MeToapl pa3peskeHHBIX MaTpPHULL.
4. Metonpl pelIeHHs CUCTEM HETUHEHHBIX anreOpanyeckux YpaBHEHH, HCIOJIb3yeMble B
CAIIP.
5. DTanbl IPUMEHEHUS METO0/1a KOHEUHBIX AJIEMEHTOB.
6. Jlornueckue MOJIeNu 3J€MEHTOB IU(PPOBBIX YCTPOUCTB.
7. AHaITUTUYECKHE MOJIETH CHCTEM MacCOBOTO OOCTY>KUBAaHHUS.
8. CucreMbl MaccoBOro oociyxuBanusi. Y pasHenus: Konmmoroposa.
9. CobObITHITHOE MOJIETUPOBAHUE HA CHCTEMHOM YPOBHE IPOEKTUPOBAHUS.
10. IIpumep ananutudeckoit monenun CMO (onHOKaHATIBHOM OAHO(A3HONW CHCTEMBI MacCOBOTO
00CITyKUBaHUS).
11. PaznoBugnoctu cereit [lerpu.
12. TlocranoBka 3anau ontumusanuu B CAIIP. Kpurepun ontumanbHOCTH.
13. Pemenne 3aga4 napaMeTpuuecKoi ONTUMHU3ALMHU C YUYETOM JOIIYCKOB.
14. Tlogxoxas! k pemieHuto 3a1au crpykrypHoro cuntesa B CAIIP. Mopdonornueckue Tabauibl.
15. Tloxxoms! K perieHuto 3aaa4 crpykrypHoro cuareza B CAIIP. U/WJIN-nepeBss.

Pazoen 4. Memoouueckoe u npozpammmuoe odecneueHue aemMOMAMU3UPOBAHHBIX CU-
cmem (OIIK-1, OIIK-9, )
16. CocraB Texnuueckoro odecneuenus CAIIP.
17. CtpykTypa KOpHOpaTUBHON BBIYUCIUTEIBLHON CETH.
18. Tumbl 1 XapaKTEepUCTUKU YCTPOUCTB BbIBOIa MHPopMauu u3 OBM.
19. Tunsl 1 XapaKTEPUCTHKHU YCTPOUCTB BBOJIAa MH(MopMaru uz O9BM.
20. CraTuueckast U JuHamMuueckast namats OBM.
21. Meroa BeTBEH U TpaHULL.
22. Meroauka ¢pyHkImoHaabHoro MmoaenupoBanus IDEFO.
23. Meroauka uapopmarronHoro moaenupoBanus IDEF1X.
24. Nnarpammsl kitaccoB UML.
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25. JlnarpaMMmsl cieHapueB U koonepauuu UML.

26. CTpyKTypHBIi cuHTE3. MOp(hoIorndecKrue TaOIHIIbl.

27. Ctpykrypusiii cunres. U-MJIU rpadsr.

28. MeToa pacnpocTpaHeHUsI OTPAHUYEHUIN JJI1 ONTUMH3ALMHU TPOCKTHBIX PEIICHUH.

29. Metop BeTBEH U I'paHull AJ1s ONTHUMU3ALMU IPOEKTHBIX PEILICHUH.

30. ba3zoBsIii reneTnyeckuii anroput™. [Ipomemypa BeiOopa poaurenei.
Pa3zoen 5. 0630p CAE cucmem (OIIK-1, OIIK-9, )

31. Cucremsl CAE. Onpenenenune. Haznauenus.

32. Kpurtepumn Bbi6opa cucrem CAE.

33. OcHoBHblIe ocobenHocTu cucrem CAE.

34. TeepaoTebHOE MOBEPXHOCTHOE MOIETHPOBAHHE

35. CranzmapTsl yIpaBiaeHUsI Ka4€CTBOM ITPOMBIIIIIEHHON MPOAYKIIUH.

6.3 Illkaa oieHOYHBIX CPECTB

YpoBHU 0CBOCHUS

Kpurepuu oneHuBanust

OneHouHbIe cpen-
CTBa

KOMIIeTeHIH
(K0J1-BO 0aJLJIOB)
IIpoosunymuiii - TIOJIHOE 3HaHWE y4yeOHOro MaTepHana ¢ | TECTOBBIC 3aJlaHHs
(75 -100 6annos) pPacKpBITHEM CYIIHOCTH ¥ 00JacTh (30-40 6amoB);
«3aumeno» PUMEHEHHS OCHOBHBIX ITOJIOKEHUH TBOpUYecKoe 3a1a-
- yMeHue IMpoBOAUTh  oOocHoBaHue | HHe (7-10 6ann0B);
OCHOBHBIX IOJIOXKEHUH, KpUTHUECKH UX | BOMPOCHI K 3a4eTy
aHAIN3UPOBATh (38-50 6an10B)
- TBOPYECKOE BJIQJICHHE METOJAaMH TIpaK-
THYECKOTO TPUMEHEHHUS BCEX IOJIOXKe-
HUH AUCIUTITHHBI
Ha sToM ypoBHe oOyuarommuiicsi cnocodeH
TBOPYECKH MPUMEHATh MHPOPMAIHIO IS
pelIeHHsI HECTaHJAPTHBIX 33124
FBazoewi - 3HaHMWE OCHOBHBIX IIOJIOXKEHUH yd4eO- | TEeCTOBBIC 3aJaHUS
(50 -74 6anna) — HOTO MaTepuaja C pacKpbITHEM HX (20-29 6anmno.);
«3aumeno» CYIIHOCTH TBOpPYeECKoe 3a/1a-
- yMEHHE TpPOBOIUTH  OOOCHOBaHWE | HHe (5-6 6amIoB);
OCHOBHBIX MOJOKEHHH BOMNPOCHI K 3a4eTy
- BIQJCHUE METOJaMHU MPAKTHUYECKOTO (25-39 6aa10B)
NPUMEHEHHS OCHOBHBIX ITOJIOXKEHUH
JMCIUTLTHHBI
Ha stom ypoBHe oOyuaromuiics criocoOeH
KOMOWHHUPOBATh U3BECTHYIO HH(DOPMAITHIO
U TOPUMEHATh €€ IS pelIeHUs
OOJILIIMHCTBA 33124
Ilopozoesutii - TIOBEPXHOCTHOE 3HAaHHWE OCHOBHBIX IIO- | TECTOBBIC 3aJaHUS
(35 - 49 6annos) — JIOXEeHUH y4yeOHOro MaTeprasa (14-19 6annos);
«3aumeHo» - yMeHHE TpOBOAUTH  OOOCHOBaHHE | TBOPYECKOe 3a/1a-

OCHOBHBLIX ITOJIOKCHHWH € HCIOIB30Ba-
HUE CIPABOYHOM JINTEPATYPHI
- BIQJCHUE METOJaMHU MPAKTHUYECKOTO
MPUMEHEHUST  THUIOBBIX  IOJIOKEHUHN
JUCIATIIMHBI
Ha sTom ypoBHe oOyu4aromuiics crioco0eH
110 ITaMsATH BOCHpOI/I?;BOI[I/ITB I/IHq)OpMaIII/IIO
U TPUMEHSTh €€ IS PelIeHUs TUIOBBIX
3aJa4

Hue (3-4 6amna);
BONPOCHI K 3a4eTy
(18-26 6anna)

Hu3sxuii (0onopozoevtii)

- He3HaHHE OCHOBHBIX ITOJIOKEHHI yLIC6-

TCCTOBBIC 3aJaHUA
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(Komnemenyusn ne cop- HOT'O MaTepuaia (0-13 6anyoB);

Mupoeana) - HEyMEHHE TMPOBOJUTH OOOCHOBAaHHWE | TBOPYECKOE 3a/1a-
(menee 35 6annos) — OCHOBHEIX TIOJIOKCHUM, Ja)K€ C HC- Hue (0-2 6amna);
«He 3aumeHnoy MOJIb30BaHUE CIIPABOYHOM JTUTEPATYPHI | BOMPOCHI K 3a4eTy
- HEBJAJECHUE METOJAMH IMPAKTUYECKOTO (0-19 6asn10B)

MIPUMEHEHHS OCHOBHBIX OJIOKCHUN
Ha sToM ypoBHE 00yUaromnuiicst He Crioco-
OeH caMOCTOITEIbHO, 0€3 IMOMOIIM H3BHE,
BOCIIPOU3BOJUTE W MNPUMCHATH MOJIYUCH-
HYI0 HH()OPMAIIHIO

Bce KOMITIEKTHI OLIEHOYHBIX CPEAICTB (KOHTPOIBHO-U3MEPHUTEIBLHBIX MATEPHAIIOB), HEO0-
XOJUMBIX JJIsl OLICHKH 3HaHWM, YMEHHH, HaBHIKOB U (MJIM) OMBITA JESATEILHOCTH, XapaKTepU3y-
fo1ye dTanbl (POPMHUPOBAHKSI KOMIICTCHIIUN B TMPOIECCE OCBOCHUS JAUCIUTLIMHBI (MOJYJIS) TO-
IpOOHO MPECTaBIEHbI B TOKyMeHTe «DOH OIEHOYHBIX CPEICTB AUCHUIUIMHBI (MOIYJIS)».

7 Yueono-memoouueckoe u ungpopmayuonnoe obecneuenue

7.1 OcHoBHAasl JINTEpPATYypA:

1. Bampuii, A.A. Ilpaktrueckuii yueonsiii kypc CAD/CAE cuctema APM. — M.: Uzn.
AIIM, 2008

2.Yepmrkosa, E. A. KomubroTepHble TeXHOJIOTUU 00ydeHHs: yuyeOHuK 11t By3oB / E. A.
UYepTkoBa. — 2-e usl., ucnp. u aon. — M. : U3garensctBo FOpaiit, 2017. — 297 ¢. — (Cepus :
YHUBEPCHUTETHI Poccun). — ISBN 978-5-534-01255-2. https://biblio-
online.ru/book/69B7DCC2-98A7-4367-9F26-07D7C339F64E

7.2 JlonoJIHUTEIbHAsA JJUTEpaTypa:

1.I0enodact, B.B. OcHoBs! npoekTupoBanus mamuH. — M.: U3n. AIIM , 2004

2. Cmanxesuu, JI. A. VIHTennexkTyanbHble CUCTEMbl U TEXHOJIOTHH : YYEOHHUK U
MpaKkTHKyM ais OakanaBpuarta u maructparypsl / JI. A. CrtankeBud. — Mocksa : U3na-
tenscTBO FOpaiit, 2018. — 397 c. — (bakanaBp u maructp. AkaaeMU4eCcKuil Kypc). —
ISBN 978-5-534-02126-4. — Texct : snexkrponuslii // DbC HOpaiit [caiitr]. — URL:

https://biblio-online.ru/bcode/413546
7.3 Meroauvyeckue YKa3aHUs M0 OCBOCHHUIO U CUHMILIMHBI

1. APM WinMachine, (Cucrema aBTOMaTH3UPOBAHHOTO pacyeTa U MPOSKTUPOBAHUS Ma-
IIMH, MEXaHU3MOB U KOHCTpYyKIHii). KpaTkoe onucanue nmpoaykra. M.; M3n-Bo «AIIM». — 64c.

2. 3ampuit A.A. YueOHo-meTonuueckoe nocoodue «IIpaktuuecknii yaeOHbIN KypcC.
CAD/CAE cucrema APM WinMachine» / M. 2013; U3n-so AIIM. — 144 c.

3. Komnac 3D V15. PykoBoactso nosb3oBarens. OAO «ACKoHY.

4. Komnac 3D V15. IIpaktnueckoe pykoBoactso. OAO «AcCkon».

7.4 UupopmanuoHHbie M LM (POBbIE TEXHOJOIMHU (IPOrpaMMHOe odecreye-
HHE, COBPpeMeHHbIe npodeccuoHaIbHbIE 0a3bl JaHHBIX U HH(POPMallMOHHBIE
CIIPAaBOYHbIC CHCTEMBI)

YyeOHast nucruIuiMHa (MOAYINb) MPEAyCMaTPUBACT OCBOSHUE MH(MOPMAIMOHHBIX U IU(-
POBBIX TexHONOTrHi. Peanu3anus nudpoBIX TEXHOIOTHI B 00pa30BaTEIbHOM MIPOCTPAHCTBE SIB-
JSIeTCS OAHOW M3 BaXKHEWINUX Iesield o0pa3oBaHMs, JArOIIei BO3MOXKHOCTh Pa3BHBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00y4aromMXcs Kak OyAyHIMX BbICOKOKBaIU(HUIIMPOBAHHBIX CIICIH-
QJIUCTOB.

HudpoBble TEXHOIOTUU MPETyCMAaTPUBAIOT PAa3BUTHE HABBIKOB 3()(PEKTUBHOTO pellIeHuUs
3a7a4 Mpo(hecCHOHAIBHOTO, COIMAIBHOT0, JMYHOCTHOTO XapakTepa ¢ MCIOIb30BaHUEM pa3jiny-
HBIX BHJIOB KOMMYHHMKAIIMOHHBIX TexHOJoruil. OcBoeHHe HU(PPOBBIX TEXHOJOTHH B pamKax
JAaHHOW JTUCIHUIUIMHBI (MOAYJSl) OPUEHTHPOBAHO HA CIIOCOOHOCTh O€30MacHO M HAJUICKAIINM
o0pa3oM mojyyaTh AOCTYII, YIPaBIsATh, UHTETPUPOBATH, OOMEHUBATHCS, OLICHUBATh U CO3/1aBaTh
MH(OPMAIIHIO C TIOMOIIBIO ITU(PPOBEIX YCTPONUCTB U CETEBBIX TeXHONOTHIH. DopMupoBanue mud-
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POBOI1 KOMIIETEHTHOCTH IpeAIoaraeT padboTy ¢ JaHHBIMH, BIaJICHHE HHCTPYMEHTaMH [T KOM-
MYyHUKAaL1H.

7.4.1 DJ1IeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BbC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3zaHue yCIyr OT
01.09.2025 Ne 6/u (CeteBast a1eKTpoHHAsI OMOIHOTEKA).

2. baza nanHbIX 35eKTpOoHHBIX HH(popMannoHHbIX pecypcoB @I'BHY ITHCXDB (morosop
1o 00eCeyeHMI0 JOCTyIa K 3J1eKTpOoHHBIM HHpopmannoHHeiM pecypcam ®I'BHY ITHCXBb ye-
pe3 repmunan ynaneasnoro aocryna (TY ] ®I'BHY HTHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrponHoe u3narenbctso KOPAMTY (https://urait.ru/) (10roBop Ha oka3anue
YCIIYT TI0 TIPEAOCTaBICHUIO J0CTyMa K obpaszoBarenbHOU miathopme OO0 «IneKTpOHHOE H3-
narensctBo KOPAMTY ot 01.09.2025 Ne 7326).

4. DnekTpoHHO-OuONMoTeuHas cuctema «Bepuaackuit» (https://vernadsky-lib.ru) (zoro-
BOp Ha 6€3BO3ME3/THOE HCIONIb30BaHKe IpousBeneHuit ot 26.03.2020 Ne 14/20/25).

5. baza nanneix HOb «HamnmonanbHas snektponnas 6udimoreka» (https://rusneb.ru/)
(morosop o noaktodeHnu Kk HOb u npenocrasiennu nocryna k oosexkram HOb ot 02.09.2024
Ne 101/HOB/4712-n).

6. JloroBop 0 COTpyHUYECTBE MO OKA3aHUIO OUOIMOTEUHO-UH(OPMAIIMOHHBIX M COLMO-
KyJbTYPHBIX YCIYT IOJIB30BaTENSIM YHUBEPCUTETA U3 UKCIa MHBAJIWJOB 10 3pEHUI0, CI1a00BUAS-
IIMX, WHBAJIUIOB JPYIHX KaTerOpUil ¢ OrpaHHUYEHHBIM JIOCTYNOM K MH(OPMAIWH, JHI], UMEIO-
X TPYIHOCTH ¢ duTeHHneM IiockornedatHoro tekcta TOIBYK «TamOoBckas obnacTHas yHU-
BepcasibHas HayuHas Ooubnuoreka um. A.C. [lymkunay @unuan «CrnennanbHas 6uOIHOTeKa IS
ciensix uM. H.A. Octposckoroy» (https://www.tambovlib.ru) (moroBop o coTpyaHu4ecTBe OT

10.10.2024 Ne 0001).

7.4.2. UudpopManmoHHbIE CIPABOYHbIE CUCTEMBI
1. Cnpasounas npasosas cucmema Kouncynomanmllnoc (docosop nocmaeku, adanma-
yuu u conpogoxcoenuss dxkzemniaapos cucmem Koncynomaumlinioc om 24.02.2026 Ne 12760
/13900/2C).
2. Dnekmponnulil nepuooudeckuti cnpagounux « Cucmema 'APAHT» (0ocoeop na ycayeu

no conposodicoenuro om 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpeMeHHBbIE MPO(deccHOHATIbHBIE 0a3bl JTaHHBIX

/. ba3a naHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH()OPMAIIMOHHO-00pa30BaTEeIbHON MPO-
rpammbl «Pocmetony (morosop ot 06.11.2025 Ne 505/2025)

2. baza nannbix Hayunoit snextponHoit 6ubnuoreku eLIBRARY.RU — poccuiickuii nn-
(hopMaImoHHO-aHATUTHICCKUN TTOpTal B 00JACTH HAYKH, TEXHOJIOTHUH, MEAUIIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/

3. Iloptan oTkpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OtkpoiThie  naHHble DenepanbHONW  CIYKObI TOCYAapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

5. IlpoteccronanbHbie 0a3bl JaHHBIX. DJIEKTpOHHas OnOaHoTeka VIHCTUTYT HHKEHEPOB

IO AJIEKTPOTEXHUKE U ANeKTpoHuKe: https://ieeexplore.ieee.org/Xplore/home.jsp

6. Ilpodeccrnonanpurie 6a3el qanHbix. OpenNet http:/www.opennet.ru/

7.4.4. JIuieH3UOHHOE U CBOOOHO PacpoOCTPaHsieMoe IPOorpaMMHoe odecrie-
YyeHHue, B TOM YHCJIe 0Te4eCTBEHHOI 0 MPOU3BOICTBA

Ne HaunmeHoBaHue Pazpaborunk HJocrynHocTs Ccbliaka Ha Equnbrii PexBu3uTHI NOI-
O (npaso- (/IMIIeH3NOHHOE, | peecTp POCCHIICKMX | TBep:KIAIOLIero 10-
obJ1aaTeb) cB0o0O/IHO pac- | mporpamm aasa IBM | kymeHTa (mpu Ha-

npocTpaHse- u B/l (npu Ha- JIMYUH)
Moe) JINYHH)
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https://e.lanbook.com/
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Microsoft Windows, Microsoft JIuuensnonnoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk aei-
CTBHSI: OECCPOIHO
AHTHBHPYCHOE TIPO- AO «JIabopa- Jlnensnonnoe | https://reestr.digital.g | CyOnueH3nOHHBINA
rpammHoe obecrieue- | Topusa Kacmep- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky CKOTO» sphrase_id=415165 «CodTekcy ot
Endpoint Security ast (Poccus) 17.12.2025 Ne /1,
Ou3Heca CPOK JCUCTBHSL: C
18.12.2025 mo
17.12.2026
MoitO¢uc Cranmapt- | OOO «Hossle Jlunensuonnoe | https:/reestr.digital.g Kontpakt ¢ OO0
HEBIH - o0ayHbIe TEX- ov.ru/reestr/301631/? «PyOukon»
OdwucHerit maker st | Homorum» (Poc- sphrase 1d=2698444 o1 24.04.2019 Ne
paboTHI ¢ JOKyMEH- cus) 03641000008190000
TaMH 1 TOYTOM 12
(myoffice.ru) CpOK neicTBus: Oec-
CPOYHO
OducHeIiT makeT AO «P7» Jluniensuonnoe | https://reestr.digital.g KonTtpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codrekcy
(meckromHas Bepcus) sphrase 1d=4435041 oT 24.10.2023 Ne
03641000008230000
07
CpOK JercTBHS: Oec-
CPOYHO
Oneparrionnas cucre- | OOO "Bazanst | Jlunensuonnoe | https://reestr.digital.g KonTtpakt ¢ OO0
Ma «Anbt OOpazoBa- | cBOOOIHOE MPO- ov.ru/reestr/303262/? «Codrekc»
HUCH rpaMMHOE obec- sphrase_i1d=4435015 ot 24.10.2023 Ne
neyenue" 03641000008230000
07
CpOK JieficTBHs: Oec-
CpOYHO
[Iporpammnas cucre- | AO «ArTumna- | Jlunensmonnoe | https://reestr.digital.g | JInmeH3nOHHBIH 10-
Ma Jurst oOHapykeHust | ruat» (Poccust) ov.ru/reestr/303350/? | rosop ¢ AO «AHTH-
TEKCTOBBIX 3aUMCTBO- sphrase_1d=2698186 ITaruaT ot
BaHMH B y4eOHBIX U 16.05.2025 Ne 10567,
Hay4HBIX paboTax CPOK JIEHCTBUS: C
«Antumnaruatr BY3» 16.06.2025 no
(https://docs.antiplagia 15.06.2026
us.ru)
Acrobat Reader Adobe Systems | CoGomHO pac- - -
- IPOCMOTP JAOKYMEH- pOCTpaHsIeMoe
toB PDF, DjVU
Foxit Reader Foxit CBo0oaHO pac- - -
- IPOCMOTD JIOKYMEH- Corporation pocTpaHseMoe
toB PDF, DjVU

7.4.5. Pecypcbl HH(pOPMaLlMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn « AHTEp-
HEeT»

1. CDTOwiki: 6a3a 3nanwmii mo nudposoit Tpancopmanuu https://cdto.wiki/
2. DIeKkTpoHHO-OMOIMOTEeUHas cucTeMa u3aaTenbeTBa «Jlanby http://e.lanbook.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/

3. baza gansapix nHOOPMAIMOHHON cUCTeMBI «EMuHOE OKHO JOoCTyna K 00pa3oBaTeIbHBIM pe-
cypcam» http://window.edu.ru
4. HanumonanbHbli 1UppPoBoOl pecypc «PyKOHT» - MeXOTpacieBas 3JIeKTpoHHast OMOIMoTeKa Ha
6a3e Texnonmorun Konrekctym http://www. Rucont

PN

http://apm.ru/ - UH>)XeHEepHBIE pacUeThI JIs1 MAITUHOCTPOCHHUS U CTPOUTEIHCTBA
http://tflex.ru/ - cucTemMbl aBTOMaTH3UPOBAHHOTO MPOEKTHPOBAHUS
http://solidworks.ru/ - - cucTemMbl aBTOMaTU3UPOBAHHOT'O IIPOEKTUPOBAHUS
https://ascon.ru/ - nHX)EHEpHOE MPOTPaMMHOE 0OecTIeueHre

7.4.6. LlndpoBbie MHHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeJILHOM NPO-

S A

mecce

LMS-mnardpopma Moodle

Buptyansnas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Oo6naunbie cepBuchl: Auaekc./luck, Oomako Mail.ru
. Cepsucsl onpocos: Aunexc ®opmbl, MyQuiz

7 4.7. lilndposBbie TEXHOJIOTHH, IPUMEHsIeMble NPU U3YYeHUH TUCHMILIMHBI

Ne | Hudpossie Texnonoruun | Bunel yueOHo paboThl, Bbinoa- | dopMupyemble
HsIEMbIE C TPUMEHEHUEM ITUPPO- | KOMIIETEHIIUU
BOM TEXHOJIOTHHU

Ob6a1aunble Jlexuuu OIIK-9

TEXHOJIOTUH [IpakTHyeCcKre 3aHATUSA

Boabmme nanHble Jlexuuu OIIK-9
[IpakTryeckue 3aHsITHS

TexHonornu Jlexuuu OIIK-9

0ecnpoBOIHOI CBSI3H [IpakTryeckue 3aHsITHS

Hogsblie Jlexkuuu OIIK-9

NMPOU3BOJACTBEHHbIE [IpakTrUueckue 3aHATUS

TE€XHOJIOTUH

8 Mamepuaﬂbuo-mexnuquKoe obecneuernue 0ucuunﬂunbt

YueOHas ayauTopus s
MIPOBEACHUSI 3aHATUH JIEK-
IIUOHHOT'O THUIIA, 3aHITHI
CEMUHAPCKOTO0 THIIA, TPYII-
MOBBIX U UHAUBUAYATIbHBIX
KOHCYJIbTAIUH, TEKYIIEro
KOHTPOJISL ¥ IPOMEKYTOYU-
Hol arrectanu (r. Mudy-
puHCK, yi1. UHTepHamo-
HanpHas, 1oM Ne 101, 4/14)

1. IIpoextop Aser (uHB. Ne
1101047434)

2. HoytOyk Samsung (nHB. Ne
1101044517)

3. locka knaccHas (VHB.
Ne2101060511);

4. AynuoBu3syanbHBIE CpEICTBA, Ha-
0OpbI IEMOHCTPALUOHHOTO 000pY-
JIOBaHUA W y4eOHO-HATIISAIHBIX TTO-
coOuii.

1. Microsoft Windows 7 (yiu-
nens3us ot 31.12.2013 Ne
49413124, 6eccpodHoO).

2. Microsoft Office 2003 (su-
uensus ot 04.06.2015 Ne
65291658, beccpouno).

Kabuner nnpopmaruku
(KOMIIBIOTEPHBIH Kiacc)

(r. MuuypuHck, yin. Uatep-
HaloHayibHag, 1. 101 -
1/203)

1. KommbroTep B cocTaBe: mpoieccop
Intel 775 Core Duio E440, mouuTOop
19" Aser (uuB. Ne 2101045115);

2. KommeloTep B cocTaBe: mporeccop
Intel 775 Core Duio E440, mouuTOp
19" Aser (muB. Ne 2101045114);

3. KoMmsroTep B cocTaBe: mporeccop
Intel 775 Core Duio E440, mouuTop
19" Aser (uaB. Ne 2101045112);

4. KoMIploTep B cOCTaBe: Mporeccop
Intel 775 Core Duio E440, mouuTOp
19" Aser (muB. Ne 2101045121);

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

2. Microsoft Office 2003,
2010 (aunens3us ot
04.06.2015 Ne 65291658, 6ec-
CPOYHO).

3. AutoCAD Design Suite
Ultimate (gorosop ot
17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1 jo-
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5. Kommerotep Intel Core 2 Quad Q
9400 Monutop Asus TFT 21,5"
(unB. Ne 2101045134);

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

7. Kommprotep Intel Seleron 2200
(n=B. Ne 1101044550);

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

9. IIpoexTop (mHB. Ne 1101044540);
10. Kommnext nporpamMm AIIM (uHB.
Ne 2101062312);

11. Kommnext nporpamMm AIIM (uHB.
Ne 2101062315);

12. KommexT nmporpamMm AIIM (uHB.
Ne 2101062314);

13. Kommnext nporpamMm AIIM (uHB.
Ne 2101062313);

14. Komriekt nporpamMm AIIM (uHB.
Ne 2101062311);

15. [notrep HP Design Jet 510 24"
(unB. Ne 341013400010);

16. locka memmym (uHB. No
2101041641);

17. Jocka yueOnas (uHB. Ne
2101043020);

18. Yeprexxnas nocka A2/S0213920
(uaB. Ne 21013600719);
KommnbrorepHasi TeXHUKA TOAKIIIOYE-
Ha K ceTn «MHTEpHET» U 0becnieueHa
noctynoM k OMOC yHuBepcurera.
Kabuner ocHaiieH Makeramu, Ha-
TJBSITHBIMU y9eOHBIMH TTOCOOUSIMH,
TpeHa)kepaMH U APYTHMH TEXHUYe-
CKUMH CPEACTBAMH.

KaJibHasi, 00pa3oBaTeabHast
JIUUEH3UsI, CEpUNHBIA HOMED
NC50B-270716 nunensus
JeiCTBUTENbHA OECCPOUHO,
OecruiatHas).

5. [IporpamMmHBIi KOMILIEKC
«ACT-Tecrt Plusy» (nuuen-
3MOHHBIN 1OrOBOP OT
18.10.2016 Ne JI-21/16).

ITomemenue uid camocTo-
SATENbHOU pabOTHI

(r. MuuypuHck, yin. Uatep-
HanpoHaipHas, 1. 101 -
1/115)

1. Kommprotep Celeron E3500 (uHB.
Ne2101045275)

2. Kommetotep Celeron E3500 (uns.
Ne2101045276)

3. Komnsrotep Celeron E3500 (unB.
Ne2101045277)

4. Kommetotep Celeron E3500 (uus.
Ne2101045278)

5. Komnbiotep Celeron E3500 (unB.
Ne2101045279)

6. Kommprotep Celeron E3500 (uHB.
Ne2101045280)

7. Kommerotep Celeron E3500 (uns.
Ne2101045281)

8. Kommerotep Celeron E3500 (unB.
Ne2101045274)

KoMmproTepHast TEXHHUKA ITOIKITI0Ye-
Ha K cetH «MHTepHET» M obecredeHa
noctynoM kK OUOC yHuBepcurera.

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

2. Microsoft Office 2003 (yu-
nen3us ot 04.06.2015 Ne
65291658, GeccpodHo).

3. Project Expert 7 (moroBop
ot 18.12.2012 Ne 0354/1T11-
06).

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

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

6. Statistica Ultimate,
KOHTpakT ot 25.04.2016
Ne0364100000816000014,
OeCCpOTHO;

Statistica Ultimate, KOHTpaKT
ot 05.05.2017
Ne(0364100000817000006;
Statistica Ultimate, KOHTpakKT
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ot 07.05.2018
Ne(364100000818000014).
7. [IporpammHoOe oOecmede-
Hue «AHTHIIaruar. BY3»
(JIMLIEH3UOHHBIN TOTOBOP OT
21.03.2018 Ne193, 6eccpou-
HO; JIMIICH3HOHHBIH JOTOBOP
ot 10.05.2018 Nel193-1, Gec-
CPOYHO).

8. NudopmanrmonHo-006pa3zo-
BaresbHas nporpamma «Po-
CMETO» (I0TOBOP OT
17.07.2018 Ne 2135).

PaGouast mporpamma JUCHHIUIMHBI COCTaBjieHa B cOOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO —
OakanaBpuaT no HampasyeHuto nmoarotoBku 09.03.01 MupopmaTtrka 1 BEIYUCIUTENbHAS TEXHU-
Ka, yTBEpXkAeHHOT0 nprukazoM MunoOpHayku P® ot 19.09.2017r. Ne929.

ABTOpBI:

Kommua M.C. mouenTt kadenpsl «TpaHCTOPTHO-TEXHOJIOTUYESCKAE MAIIUHBI W OCHOBBI
KOHCTPYHUPOBaHUS», K.T.H.

JlarmeB B.I1O. mpodeccop kadenps! «TpaHCIIOPTHO-TEXHOIOTHYSCKHE MAIITHBI i OCHOBBI
KOHCTPYUPOBAHUS, 1.T.H.

Penensent: XmeipoB B.Jl. — npodeccop kadenpsl « TeXHOTOTUIESCKUX MPOIIECCOB U TEXHO-
chepHoli 6€30IMacHOCTHY, JI.T.H.

PaGouas nporpamma paspaborana B coorBeTcTBHH ¢ TpeboBanusimu ®I'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapbl MaTeMaTHKH, PU3UKH ¥ HHPOPMAITHOH-
HbIX TexHoJiorui. [IpoTokon Ne 7 ot «26» mapta 2019 r.
[IporpamMma paccMoTpeHa Ha 3acelaHui y4eOHO-METOINYECKON KOMUCCUN UHKEHEPHOTO
unctutyta ®I'bOY BO Muuypunckuii I'AY, nporokon Ne 9 ot 22 anpesns 2019 1.
[Iporpamma yTBepkeHa PemenneM yueOHO-METOJMUECKOTO COBETa YHHBEPCHTETA MPO-
TokoJ1 Ne§ ot 25 ampens 2019 rona.

Pabouas nporpamma nepepadborana B coorBeTcTBHH ¢ TpeboBanusmu GI'OC BO.

[TporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapbl TPAaHCTOPTHO-TEXHOJIOTHUECKUX MAIlIUH
Y OCHOB KOHCTpYyHpoBaHus. MpoTokoa Ne 11 ot «27» mapra 2020 r.

[IporpamMma paccMoTpeHa Ha 3aCeIaHUN YIeOHO-METOINICCKON KOMUCCUN UHKEHEPHOTO
uactutyta ®I'bOY BO Muuypunckuii I'AY, nporokon Ne 9 ot 13 anpens 2020 r.

[Iporpamma yTBepkneHa PemeHneM y4eOHO-METOIMYECKOTO COBETa YHHUBEPCUTETA IPO-
TokoJs1 Ne§ ot 23 anpens 2020 roaa.

[Tporpamma nepepaboTtana u A0MOIHEHA B COOTBEeTCTBHH ¢ TpeboBanusiMu OI'OC BO.

[TporpamMma paccMoTpeHa Ha 3aceaHuH Kadeapbl TPAaHCIIOPTHO-TEXHOJIOTHUECKUX MAIlIUH
1 ocHOB KoHcTpyupoBaHus. [Iporokos Ne 7 ot «16» maprta 2021 r.

[IporpamMma paccMoOTpeHa Ha 3aCeIaHUN YI€OHO-METOINICCKOM KOMUCCUN UHKEHEPHOTO
uactutyta ®I'bOY BO Muuypunckuii I'AY, nporokon Ne 9 ot 05 anpens 2021 1.
[Iporpamma yTBepkaeHa PemieHneM ydeOHO-METOIUYECKOTO COBETAa YHHBEPCUTETA MPOTOKOI
No8 ot 22 anpens 2021 roaa.

[Iporpamma nepepaboTtana u A0MOIHEHA B COOTBETCTBHH ¢ TpeboBanusiMu @I'OC BO.
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[IporpamMma paccMoTpeHa Ha 3aceqaHuu Kadeapbl TPAaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH
1 ocHOB kKoHCcTpyupoBaHus. [Iporokos Ne 8 ot «10» urons 2021 r.

[IporpamMma paccMoTpeHa Ha 3aCeIaHUU YI€OHO-METOINIECKOM KOMUCCUN UHKEHEPHOTO
unctutyta ®I'bOY BO Muuypunckuii 'AY, nporokos Ne 11 ot 15 utonst 2021 .

HporpaMMa YTBCpPKACHA Pemenuem y‘le6HO-MeTO):[I/I‘I€CKOFO COBC€Ta YHHUBCPCHUTCTA HPOTOKOJI
Nel2 or 30 urous 2021 roxa.

[Iporpamma nepepaboTaHa u JOMOHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl TPAHCTIOPTHO-TEXHOJIOTUYECKUX MAIIUH
1 ocHOB KOHCTpyupoBaHus. [Iporokon Ne 7 ot «13» anpens 2022 r.

[IporpamMma paccMoTpeHa Ha 3acelaHui y4eOHO-METOINYECKOM KOMUCCUN UHKEHEPHOTO
nncturyta ®I'60Y BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.
[Iporpamma yTBepkaeHa PemieHneM yueOHO-METOIUYECKOTO COBETAa YHHMBEPCUTETAa MPOTOKOI
Ne8 ot 21 ampens 2022 roga.

[Iporpamma nepepaboTaHa u JOMOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu G®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceaHu# Kadeapbl TPAaHCIOPTHO-TEXHOIOTMYECKUX MAIlIUH
1 ocHOB KOHCTpyupoBaHus. [Iporokon Ne 11 ot «06 » utons 2023 r.

[IporpamMma paccMoTpeHa Ha 3acelaHUU Y4eOHO-METOINYECKOM KOMUCCUN UHKEHEPHOTO
uHctutyta ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 urons 2023 r.

[Iporpamma yTBepkaeHa PemienneM yueOHO-METOIUYECKOTO COBETAa YHHBEPCUTETA MPO-
tokos Nel0 ot 22 utonst 2023 ropa.

[Iporpamma nepepaboTaHa u JOMOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu G@I'OC BO.

[IporpamMma paccMoTpeHa Ha 3acefaHuu KadeIpbl TPaHCIOPTHO-TEXHOIOTMUECKUX MAIlliH
1 ocHOB KOHCTpyupoBaHus. [Iporokon Ne 09 ot «09» anpens 2024 r.

[IporpamMma paccMOTpeHa Ha 3aCeIaHUU yUeOHO-METOUUECKO KOMUCCHUH UHKEHEPHOTO
uHcturyta ®I'60Y BO Muuypunckuii I'AY, nporokosn Ne 09 ot 20 mas 2024 r.

[Iporpamma yTBepxkaeHa Pemennem yueOHO-METOUYECKOTO COBETA YHUBEPCUTETA MIPO-
TokoJ Ne09 ot 23 mas 2024 rona.

[Tporpamma nepepaboTaHa u JOTOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu G®I'OC BO.

[Tporpamma paccMoTpeHa Ha 3acelaHnu Kadeapbl TPAaHCIIOPTHO-TEXHOJIOTUUECKUX MaIInH
1 OCHOB KOHCTpyHupoBaHus. [Ipotokon Ne 8 ot 7 anpenst 2025 r.

[Tporpamma paccMOTpeHa Ha 3aCeJaHUU Y4eOHO-METOANYECKOW KOMHCCHH HWHKEHEPHOTO
uncturyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 8 ot 14 anpens 2025 r.

[Tporpamma yTBepkaeHa PemenneM yueOHO-METOJMYECKOTO COBETAa YHHUBEPCHTETA MPO-
TokoJa Ne 08 ot 23 ampesns 2025 rona.

[Tporpamma nepepaboTaHa u JOMOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acelaHiM Kadeapbl TPaHCIIOPTHO-TEXHOJIOIMYECKUX MaIlluH
1 OCHOB KOHCTpyHupoBaHus. [Ipotokon Ne 8 ot 6 anpenst 2026 r.

IIporpamma paccMOTpeHa Ha 3aceaHuu y4eOHO-METOAMUYECKOH KOMUCCUN MH)XKEHEPHOTO
uHctutyta ®I'50Y BO Muuypunckuii I'AY, nporokosn Ne 8 ot 13 anpens 2026 r.

IIporpamma yTBepxkieHa PemenneM yueOHO-METOIMUECKOTO COBETa YHMBEPCHUTETA MPO-
tokosa Ne 07 ot 22 anpens 2026 rona.

OpurnHan JOKyMEHTa XpaHHUTCS Ha Kadeape MaTeMaTHKH, (pU3NKH U UHPOPMALMOHHBIX
TEXHOJIOTUH.
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