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Pabouas mporpamma cocraBiena Ha ocHoBanmn PI'OC BIIO u ydebHOro riana HampaBiICHHUS
moarotoBkd  15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOrMYeckoe obecnedyeHne MallnHOCTPOUTEIbHBIX

IIPOU3BOJACTBY

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyTcTBYyeT
VYyeOHnas (pabouas) mporpamma ogo0peHa Ha 3acenanuu kadenper  OTMII
(mpotokoun 3acenanuss Ne  oT «___ » 20 1)
Penienzent
(OoadcHoCcmb, yueHoe 386aHue, cnmeneHy) (noonucs) (U.0. Damunus)
« » 20 r
Cpok aeiicTBust pado4eil nporpaMMbl JMCUHMILIHHBI 10 «__ » 20 1.

Cpox oeticmeusi ymeepacoennot PIIJ[: ona OIIOII 6axanaspos — 4 eooa; ona OIIOII
mazucmpos — 2 eooa, ons OIIOII cneyuanucmos — 5 nem.

HNudopmanus 00 akryanusanuu padodeil mporpaMmbl U CHUILIHHBI:

IIpoTokoun 3acenanus kapenpsl No 0T «_ » 20 1.
[Tporokoi 3acenanus kageapbl No  OT «_ » 20 T
[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T
[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T

COI'JTACOBAHO

3aBkadenpoit COMuPII

« _» 20 T B.B. Eas1io

(noonucv) (1.0. Damunus)

3aBenytromuii kadeapoit «O60pyA0BAHNUE U TEXHOJIOTUM MAIIIMHOCTPOUTEILHOTO
IPOU3BOJICTBAY

(s8vinyckaiowel HanpagieHue (CneyuaibHOCmy))

« » 20 T H.1O. JlornHOB

(noonucsw) (H.0. @Pamunus)




AHHOTAIIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B./IB.01.03 KoMnib10TepHOE MOAeJIMPOBAHNE B MAIIMHOCTPOEHHUH

(MHIEKC U HAaMMEHOBAaHUE TUCIMILIUHEI (y4eOHOro Kypca))
1. Heab 1 3a71a4n M3yYeHUs JUCUUILIMHBI (Y4eOHOT0 Kypca)

[lens — ¢dopMupoBaHHE y CTYJCHTAa KOMIICTCHIIMA ITOCTPOCHHS M aHajHM3a
MaTEeMaTHYECKHUX MOJCIICH MCCIEAYEMbIX M MMPOCKTHPYEMBIX TEXHHYSCKUX CHCTEM U
TEXHOJIOTHUCCKHX IPOIECCOB, TMPOBEACHHUS BHUPTYAJbHOTO BBIYHUCIHTEIHLHOTO
OKCIIEPUMEHTa Ha COBPEMEHHOM YPOBHE C HCIIOJIB30BAaHHEM IPOIPAMMHBIX
MPOYKTOB MHKEHEpHOTO aHanu3a kimacca CAE.

3anauu:

1. CdopmupoBatb y CTyAeHTa TJIyOoKHe 3HaHUS B  oOJacTu
aBTOMAaTU3UPOBAHHOTO WH)KEHEPHOT O aHaIM3a O (yHKLIMOHATBHOM
MOJEIUPOBAHUM TEXHUUECKUX OOBEKTOB U TEXHOJIOTUYECKUX MPOIECCOB.

2. CdopmupoBaTb 3HAHHSI O MAaTEeMaTUYECKOM ammapaTte CHUCTEM
UH)XEHEPHOTO aHalu3a, YMEHUE MOoA0upaTh MapaMeTpbl MaTeMaTUYECKUX
MOJieJIe B 3aBUCUMOCTH OT MOJEIIUPYEMOT0 OOBEKTA.

3. OOecneunTh TOJIYy4YEHHUE  CTYJIEHTAMH MPAKTUYECKOIO  OIBITA
IIPUMEHEHUSI aBTOMATU3UPOBAHHBIX CUCTEM MH)KeHepHOTOo aHanu3a CAE.

2. MecTto qucuuiuinHbl (yaedHoro kypca) B crpykrype OIIOII BO

Jannas qucruiuinHa (yaeOHbIN Kypce) oTHocutes K biioky 1 «Jlucuumiuabt
(Momynm)» (BapuaTUBHAS 4acTh, JUCIUILIMHBI TIO BRIOODY).

JucruminHbl, y4eOHbIe KYpChl, HA OCBOCHHMHM KOTOPBIX Oa3WpyeTcs JaHHAs
TUCIUTIINHA (YYeOHBIH Kypc) — _ TEXHOJIOTHMS KOHCTPYKIIMOHHBIX MAaTe€pHajoB;
HayepTaTeSbHas TEOMETPUS; TCOPHsl MEXaHW3MOB U MaIllVH;

JlucruninHel, Y4eOHbIC KYpPCHI, JUIsl KOTOPBIX HEOOXOAWMBI 3HAHUS, YMEHUS,
HaBBIKH, TTPHOOpPETacMbIe B PE3yJIbTaTe M3YYCHHS JTaHHOW JUCIMIUIMHBI (Y4eOHOTO
Kypca) — IOJIFOTOBKA U 3alIUTa BRIMYCKHOW KBaTU(hUKAIIMOHHON paboThl OakanaBpa

3. Ilnanupyemble pe3yabTaThl 00y4eHHs M0 TUCHHUILINHE (YueOHOMY
KYPCY), COOTHECEHHbIE ¢ IVIAHNPYEMbIMHU Pe3yJIbTATAMH OCBOCHUS
o0pa3oBaTeIbHOI MPOrPpaMMBbI

(I)OpanyeMble n H.]'laHI/IpyeMl)le PeE3yIbTATDI Oﬁy‘leHI/Iﬂ
KOHTPOJ/JIHPYEMBIC
KOMIICTCHIIMU
YMeHHEM 00eCcIIeYnBaTh 3HaTh: OCHOBHBIE METOJbI ITOCTPOCHUSA MOJICJ'Ief/'I 00BEKTOB
MO/IeTUPOBaHYe MAIIUHOCTPOUTEIIbHBIX ITPOU3BOJACTB, C UCIIOJIB30BAHUEM
CTAaHJAPTHBIX MaKETOB U CPCACTB aBTOMATU3UPOBAHHOT'O




TEXHUYECKUX 0OBEKTOB U
TeXHOJIOTUYeCKUX
IIPOIIECCOB C
HICIIOJIb30BaHUEM
CTaHZAPTHBIX IIAKETOB U
CpeZnCcTB
aBTOMAaTU3UPOBAHHOTO
IIPOEKTHPOBAHNU,
IIPOBOZUTH
9KCIIEPUMEHTHI 110
3a/IaHHBIM METOLUKAM C
00pabOTKOM 1 aHATTU30M
pesyzsraTos (I1K-2)

IIPOEKTUPOBAHUS

YMeTh: co3/1aBaTh CXEMHBIE MOJAENH (C COCPEAOTOUYECHHBIMU
rnapaMeTpaMu) U JTUCKPETHBIE MOJIEIH (C
pacrpeeéHHbBIMU MTapaMeTpaMm) TEXHUYECKUX CUCTEM U
HX 3JICMCHTOB C UCIIOJIb30BAHNCM CTaHAAPTHHIX MMAKETOB 1
CPe,Z[CTB aBTOMaTI/IBI/IpOBaHHOI'O HPOEKTI/IPOBHHI/IH

Bnanets: acnekTaMu OCTPOCHUSI MOZIENIel OOBEKTOB
MaIlIMHOCTPOUTEIBHBIX MPOU3BOACTB, TEXHUYECKUX CUCTEM
U WX 3JIEMEHTOB C UCIIOJIb30BaHUEM KOMIIBIOTEPHOM
TEXHUKU




TemaTnueckoe coaep:kaHue JUCUUILVIMHBI (Y4eOHOr0 Kypca)

Paznea, moayJib

IMoapasznen, Tema

1. CxemHoe
MOJIECIINPOBAHUE
TEXHUYECKUX CUCTEM Ha
Makpoyposae (multi-
body simulation)

1.1.TeopeTnyeckrie OCHOBBI MOJEIIMPOBAHUS CUCTEM C
COCPENOTOYEHHBIMU ITapaMETPaMH. 3HAKOMCTBO C
uHTEep(PeiicoMm mporpaMMHOTo 00ecredeHUs ISt
CXEMHOT'0 MOJEIUPOBAHHUS

1.2. Tpenunr pa6otsl ¢ CAE-cucremoii. Beimonnenue
OCTPOEHUSI MaTEMATUUECKON MOJIENIN U €€ pEeIICHNE
YUCJICHHBIMU METOJIaMHU

2. MonenupoBaHue C
HCIIOJIL30BaHUEM METOa
KOHEYHBIX JJIEMEHTOB

2.1. TeopeTnueckre OCHOBBI BBIYMCIUTEIbHON
MEXaHUKU:

- Pemienue npocThIX OAHOMEPHBIX 3a/1a4 METOJIOM
KOHEUYHBIX AJICMEHTOB

- DJIEMEHTHI TEOPHUH YIIPYTOCTU B MATPUUHOM BU/IC

- HucneHHoe MHTETpUPOBaHUE

- MeToibl pelieHus: CUCTEM JIMHEHHBIX alreOpandecKux
ypaBHEHUI, NopoxaEHHBIE MKD

2.2. Uuatepdeiic mporpaMMHOro odbecrieueHus Jist
pacu€ToB ¢ ucnoisibzoBannem MKO

2.3. [TogroroBka MareMaTU4ECKOM MOJIETH ISl pacuéra
2.4.CTauMoHapHBbI TEMJIOBOM aHAIN3

2.5. CtaTn4eckuil KOHCTPYKIIMOHHBIN aHAIIN3

2.6. Ananu3 cBOOOHBIX MEXaHMYECKUX KOJIeOaHUM
AJIEeMEHTa TEXHOJIOTUYECKON CUCTEMBI (MOIaTbHBIH
aHaJu3)

OO0mas Tpya0eMKOCTh TUCUMILIUHBI (yueOHoro kypca) — 4 3ET.




4, CprKTypa 1 COACpPKaAaHUE TUCHUIIJINHBI (yqeﬁnoro Kypca) - KoMmploTepHOE MOICIMPOBAaHNUE B MAIIMHOCTPOSHUH
(HanMeHOBaHNE AUCIUIUINHEI (YaeOHOTO Kypca))

CemecTp uzyueHus
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Pazned, oapasnen, Tema Buabl yueOHo# paGoThl Heo0xoaumble Dopmbl Pexomennye
MOIyJab AyauTOpHbIE 3aHATHS CamMmocrosiTeJbHasi padoTa MaTepHaJIbHO- TeKylero mas
(B yacax) TeXHUYEeCKHe KOHTPOJIs JMTepaTypa
BCEro @DopMbl NPOBEICHUS JIEKIHUH, ¢opmbl opranuzanumn pecypchbl (Ne)
= J1a60PATOPHBIX, NPAKTHYECKHX CaMoOCTOSATeTbHOM
E E = E ° 3aHATUH, MeTOAbI 00y4eHus, % pa6oTsI
: g g g g £  peanmsyiomue npuMensieMyio g
g \%‘ g = a;:'a' 00pa30BaTEeILHYI0 TEXHOJIOTHIO 2
g £ =
1. CxeMHoOe 1.1.Teopetnueckue 9 2 Jlexuusi ¢ npuMeHEHUEM 9 | Koncynsranus; KomnetorepHsiit 1
MOJIENUPOBAaHUE | OCHOBBI MyJIbTHMEINA-CPEACTB CamocrosTensHas knacc (1 mammHa Ha
TEXHUYECKHUX MOJICTUPOBAHUS JIEMOHCTpalNy; pabora KaXJI0OTO CTYyJEHTa),
CUCTEM Ha CUCTEM C JlaGopartopHas paboTa B KOMIIBIOTEPHOM MyJIbTUMEUA-
MaKpOypOBHE COCPEI0TOUCHHBIM KOMIIBIOTEPHOM KJ1acce ¢ KJ1acce IIPOEKTOD,
(multi-body 1 apaMeTPaMH. HCIIOJIb30BAHIEM HCIIOJIb30BAHUEM HOPTaTHBHBIH
simulation) 3HAKOMCTBO C aKaJIeMHUICCKIX BEPCHil aKaJIeMHUYECKUX KOMIIBIOTEP, OKpaH,
unTepdeiicom NIPOrPaMMHOTO Bepcuil aKaJeMHu4ecKas
IPOrpaMMHOTO obecrieueHus HIPOrpaMMHOTO BepcHs
obecrieueHus IS obecrieueHus HCIOJB3yEeMOro
CXEMHOI0 MIPOrpaMMHOTO
MOJIEIUPOBAHHUS obecneueHus (
1.2. TpeHuHr 8 JlaboparopHas paboTa B 9 | Koncynberanus; KomnbroTepHsrIit Brmonae 1
pabotsl c CAE- KOMIIBIOTEPHOM KJIacce ¢ CamocrosiTensHas knacc (1 mammHa Ha | HUE M
CHUCTEMOH. HCIOJb30BaHUEM pabora B KaXJO0ro CTyJIeHTa), | 3ammra
Brinonnenue aKaJEMUYECKUX BEPCUH KOMIIBIOTEPHOM NOPTaTUBHBIN oTuéra o
nmpuMmepa HIPOTPAMMHOTO KJI1acce ¢ KOMIIBIOTED, nmabopaTo
MOCTPOCHUS obecrieueHus HCTIONB30BaHUEM aKageMuJecKkas pHOI
MaTeMaTHYECKON aKaJIeMUIECKUX BepCHSA pabote
MOJIENTN U PELICHNE Bepcuit HCTIOJIb3yEeMOr0
YHCIICHHBIMH MIPOTPaAaMMHOTO MIPOTPaMMHOTO
METOAAMU obecrieueHus obecneueHus (
1.3. IIpaktuueckas 8 IIpakTuyeckue 3aHATHA B 9 | Koncynbramnus; KomnbrotepHslii Beimonue -
pabora. KOMIIBIOTEPHOM KJIacce ¢ CamocrosiTenbHas knacc (1 mammHa Ha | HUE K
IToctpoenue HCIONb30BaHUEM pabora B KaXJ0TO CTYyAEHTa), | 3alura
MaTeMaTHYECKOH aKaJeMUYECKUX BepcUuil KOMIBIOTEPHOM MOPTATUBHBIN 0TuéTa 0
MOJIETH O0BEKTa IIPOrpaMMHOTO KJacce ¢ KOMIIBIOTED, IpaKTH4e
obecriedeHus HCTIONBE30BaHUEM aKajeMuIecKas CKOM
aKaJIEMUIECKUX Bepcus pabore
Bepcuit HCTIOIb3YEMOTO
IPOrPaMMHOTO ITPOrPaMMHOTO




obecrieueHus obecricueHus
(SimulationX,
MATLAB, PRADIS
WY Ap.)
2. Monenuposa- | 2.1. Teopernuec- Jlexuus ¢ npUMEHEHUEM KomnsrotepHsiif Beinonne
HUE C UCTIOJIb- KH€ OCHOBBI MyJIbTUMEINA-CPEACTB kiaacce (1 mamumHa Ha | HUE U
30BaHHEM BBIUUCITUTEIHHON J€MOHCTpaluu KaXJ0T0 CTYAEHTa), | 3allura
MeToza MEXaHUKH: MyJIbTHUMEIHA- 0oTuéTa 0
KOHEUHBIX - Pemenne MIPOEKTOP, naboparo
3JIEMEHTOB IIPOCTBIX TIOPTaTUBHBIN pHOM
OJTHOMEPHBIX KOMITBIOTEp, 3KpaH, | pabote
3a7a4 METOI0M aKaJleMHIecKas
KOHEYHBIX Bepcus
3JIEMEHTOB HCTIONIB3yEMOT0
- ONIeMEeHTHI IIPOrPaMMHOTO
TECOPHUH yNPYTOCTH obecrieyeHus
B MaTpUIHOM BUEC
- UucneHHoe
MHTErPUPOBAHHE
- Meronst
pELICHUs CUCTEM
JIMHEHHBIX
anreOpandecKux
YpaBHEHUH,
MTOPOKAEHHBIE
MKD
2.2. Nutepdeiic Jlaboparopnas pabota B Koncynbrarnus, KommerotepHsIit
MIPOTPaMMHOTO KOMITBIOTEPHOM KJIacce € CamocrosTensHas kiace (1 mammHa Ha
obecrieueHus s WCTIOJIb30BAaHUEM pabora B KaXJ0r0 CTYJEHTa),
pacu€ToB aKaJEMHUYECKUX BEPCUH KOMITBIOTEPHOM MyJIbTUMENA-
HCIIOJIb30BaHUEM MIPOTPaAMMHOTO KJacce ¢ MIPOEKTOP,
MKD obecrieueHus HCIOJIb30BaHUEM MOPTATUBHBIN
aKa/IEMHYECKUX KOMIBIOTEP, 9IKpPaH,
BepCHid aKaJleMH9ecKas
IPOrpaMMHOTO BepcUs
obecrieueHust HCTIONIE3yEeMOT0o
MIPOrpaMMHOTO
obecriedeHns
2.3. [lonroroBka IIpakTudeckue 3aHATHS B Koncynpranus; KomnetorepHsiit
MaTeMaTHIeCKOH KOMITHIOTEPHOM KJIAcCe C CamocrosiTenbHas knacc (1 mammHaa Ha
MOJEIH AJIst HCIIOJIb30BAaHUEM pabora B KaXJOr0 CTYyJICHTa),




pacuéra aKaJIeMUYECKUX BEPCUit KOMITBIOTEPHOM MyJIbTUMEHA-
MIPOTrPaMMHOTO KJacce ¢ TIPOEKTOP,
obecneueHus UCTIONB30BaHUEM MOPTATUBHBIN
aKaJeMUYECKUX KOMIIBIOTEP, 9KpaH,
Bepcuit akageMuydeckas
IIPOrPaMMHOTO Bepcus
obecrieueHust HCIIONIb3yEMOT 0
MIPOrpaMMHOTO
obecrieueHNs
2.4.CrannoHapHBIHA IIpakTuueckue 3aHATHS B Koncynpranus; KomnetotepHsiit Brinonne
TETIJIOBOW aHAIIN3 KOMITBIOTEPHOM KJIacce C CamocrosiTensHas knacc (1 mammHa Ha | HUE K
HCTIONIb30BAaHIEM pabora B KaXJO0ro CTyJICHTa), | 3ammra
aKaJIeMIIECKUX BepCUit KOMITBIOTEPHOM MyJIbTUMEHA- oTuéTa o
MIPOrPaMMHOTO KJ1acce ¢ HPOEKTOP, MIpPaKTHYe
obecrieueHus HCIIOIb30BAHUEM NOPTaTUBHBIN CKOH
aKaJeMUYECKUX KOMITBIOTEp, 9KpaH, | pabore
Bepcui aKazgeMudeckas
IIPOTPaMMHOTO Bepcus
obecrieyeHus UCIIOJIB3YEMOr0
MIPOTPaMMHOTO
obecrieueHus
2.5. Cratnueckuit [IpakTuueckue 3aHsATHS B Kouncynpranus; KomnerotepHsiit Brinonne
KOHCTPYKIIMOHHBIH KOMITBIOTEPHOM KJ1acce ¢ CamocrosiTensHas knacc (1 mammHa Ha | HUE M
aHaIN3 HCTIONIb30BAaHHEM pabora B KaXJO0ro CTyJIeHTa), | 3ammra
aKaJIeMIYeCKUX BepChit KOMITBIOTEPHOM MYJIbTUMEIHa- oTuéra o
HIPOTPAMMHOTO KJacce ¢ TPOEKTOP, MIpaKTHYe
obecrieueHus HCIIOIb30BAHUEM NOPTaTUBHBIN CKOH
aKaJeMUYECKUX KOMIIBIOTEp, DKpaH, | paboTe
Bepcuii aKazeMuiecKas
MIPOTPaAMMHOTO BepCHSA
obecrieueHust HCTIONIE3yEeMOT0o
MIPOrpaMMHOTO
obecrieueHus
2.6. Ananus IIpakTryeckue 3aHATHA B Koncynberanus; KomnbrotepHslii Beimonue
CBOOO/THBIX KOMIIBIOTEPHOM KJIacce ¢ CamocrosiTenbHas knacc (1 mammHa Ha | HUE K
MEXaHUUECKUX HCIONb30BaHUEM pabora B KaXJ0T0 CTyAEHTa), | 3alura
KoneGaHni aKaJeMUYECKUX Bepcuil KOMIBIOTEPHOM MyJIbTUMEIHA- 0TuéTa 0
3JIEMEHTa MIPOTPaAMMHOTO KJacce ¢ MIPOEKTOP, MIPaKTHYe
TEXHOJIOTMYECKON obecriedeHus HCIIOJIb30BAHUEM NIOPTAaTUBHBIN CKOH
CHCTEMBI aKaJleMHIECKUX KOMITBIOTEp, 3KpaH, | pabote
(Mo anbHbII Bepcuii aKaJieMuIecKas




aHam3)

MIPOrPaMMHOTO
obecreueHus

Bepcus
HCIIOJIB3yEMOI0
MPOTPaMMHOTO
obecrieueHus

Kontpons

HToro:

18

18

34

66

74




5. Kputepum u HOpMBbI TEKyLIero KOHTPOJISI H MPOMEKYTOYHOM aTTeCTALNH

@opMbI TEKYLIET0 KOHTPOJISI

YcaoBus aonycka

Kputepuu 1 HOpMbI OLIEHKHU

BrinosiHeHue u 3ammra oT4yéra o
nabopaTopHO# padboTe 1o
noapazneny 1.1, 1.2

BrmonHenue u 3amuTa oT4éTa 0
nabopaTopHO# padboTe 1o
noapazaeny 2.2

Brimonnenune
COOTBETCTBYIOLIEH
nabopaTopHOM pabOTHI U
HaJu4ue oT4éTa o
MPOJICIIaHHOM paboTe B
pexkoMeHyemoit popme

PaboTs! orieHuBaroTCs 10 OMHAPHOM crucTeme (0TpaboTaHa/ HE OTpadoTaHa).
Kpurepuu oreHKu:
® JIOJJHOTA U TOYHOCTH BBLIITOJIHCHUA HpaKTH'—IeCKOﬁ pa6OTBI;
® COOTBETCTBHE BBITIOJIHEHHOM PaOOTHI BBIIAHHOMY 3a/IaHHIO;
cOPMHUPOBAHHOCTH HABBIKOB PA0OTHI C IPOTPAMMHBIM 00€CIICUCHHEM
(OI_ICHI/IBaeTCSI IIpH ITOMOIIH BBINIOJIHCHUA MAaruCTpaHTOM aHAJIOTUYHOI'O
TECTOBOTO 33/[aHMUs B IPUCYTCTBUH MPEIoIaBatelis B uHTepderice
UCII0JIb3YEMOT0 IPOrPAaMMHOT0 00ECIICUCHHs)

3ammra OT4éra O
pabote o

Brinmonnenune u
MPAaKTUYECKOU
noapaszaeny 1.3

3amura oT4é€ra O
pabore o

Beinonxnenue u
MPAKTUYECKOMN
noapazaeny 2.4

3alUTa OT4éTa o
pabote o

Brinmonaenue u
MIPAaKTHUYECKON
noapaszaeny 2.5

Brimmonnenne u
MIPaKTUYECKOU
noapazzaeny 2.6

3al[yUra OT4YETa O
pabore o

Brinosninenue
COOTBETCTBYIOLIEH
IIPAKTUYECKON pabOThI U
HaJIn4ue OTYETA O
MpoJieTTaHHOM padoTe B
pexoMeHryemon hopme

PaboTsI orieHnBaroTCs 10 OMHAPHOM cucTeme (oTpaboTaHa/ He OTpaboTaHa).
Kpurepuu onenku:
® [IOJIHOTA U TOYHOCTb BBIMOJIHEHHSI TPAKTHYECKON pabOThI;
® COOTBETCTBHE BBIOJIHCHHOW paOOThI BBIJTAHHOMY 33JIaHHUIO;
® copMHUPOBAHHOCTH HABBIKOB PabOTHI C IPOTPAMMHBIM
obecrnieueHreM (OLIEHUBAETCS TIPU MTOMOIITH BBITOIHEHUS
MarucTpaHTOM aHAJOTHYHOTO TECTOBOTO 33aHUS B
MPUCYTCTBHUH MPENOIaBaTeNs B UHTEpJeiice NCIOIb3yeMOro
MIPOrPaMMHOTO 00eCIIeUeHHS)

dopma npoBeaeHUs

YcaoBus nonmycka

Kpurepuu u HOpMBbI OLIEHKH

MPOMEKYTOYHOM
aTrecTaluu
3auér o TeOpeTH4ecKoMy | BpimonHeHne BCEX «3aYTEHO» ITonnMaHne MarucTpaHTOM Marepuaia Kypea:
MaTepualy JMCHUILIAHbBI npeaAyCMOTPCHHBIX ® MArucTpaHT TI'paMOTHO, C IIOHHMMaHHEM,
MIPaKTUYECKHUX pabor c OTBEYacT Ha BOIIPOCHI o
OLIEHKOH «0TpaboTaHa» TEOPETUYECKOMY MaTepuainy,
OPUEHTHUPYETCSI B TEPMUHOJIOTUU Kypca,
OpHUEHTHUPYETCS B CIIPaBOYHBIX
Marepuantax

«HC 3a4TCHO» HeIIOCTaTO‘-IHOG INOHMMAHHWEC MaTcpuaja Kypca.
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MarucTpaHT TepsAeTCs B TEPMHUHOJIOTHH
Kypca, HE OPHUEHTUPYETCS B OCHOBHBIX
MOHATUAX, 3aTPYAHACTCA IIPU OTBETE HA
BOIIPOCHI, HE MOKET BECTH I'DPAMOTHBIN
JUajor 1o 3ajadaM U Ipobiemam,
paccMaTpUBaEMbIM B JUCLUIIIINHE
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6. Kpurepun u HOPpMBbI OLIEHKH KYPCOBBIX padoT (IPOEKTOB)

OTCYTCTBYIOT 10 Y4EOHOMY IIJIaHY

7. IlpumepHasi TeMaTMKa NHCBMEHHBIX PpadoT (KYpcoBbIX, pedeparos,
KOHTPOJIbHBIX, PACYETHO-TPAGUYECKUX H AP.)

Pedepar. Ilepeyens Tem:

Tema 1. [IyTu noBeIllIEHUS] KaU€CTBA U TPOU3BOIUTEIBHOCTH MPOCKTUPOBAHUS HA
OCHOBE HCIOJIb30BaHust DBM

Tema 2. CAIIP xak 0O0BEKT IPOEKTUPOBAHUS

Tema 3. CoctaB u ctpykrypa CAIIP

Tema 4. Bunsr o6ecnieuenust CAIIP

Tema 5. Texunueckoe obecnieuenne CAITP

Tema 6. [Iporpammuoe obecnieuenue CAIIP

Tema 7. CAIIP B KOMIBIOTEPHO — HHTETPUPOBAHHOM MPOU3BOCTBE
Tema 8. CrucreMHOE NPOESKTUPOBAHUE U CTPATETUN ITPOEKTUPOBAHHUS
TEXHOJIOTUYECKUX MPOLIECCOB

Tema 9. CrucreMHOE NPOEKTUPOBAHUE TEXHOIOTUYECKUX MPOLIECCOB
Tema 10. Ctpareruu npoeKTUPOBAHUS TEXHOJIOTHUECKHUX MPOIIECCOB
Tema 11. TaGauuHbIe MOJIENTH

Tema 12. CeTeBble MOJIE€IN

Tema 13. [lepecTaHOBOUYHBIE MOJETHN

Tema 14. Tunossie pemienns B CAIIP TexHOIOrMYeCKUX NpoLeccoB
Tema 15. Buasl THIIOBBIX penieHUN

Tema 16. TunoBble TEXHOJOTUYECKUE MTPOLIECCHI

Tema 17. [ pynnoBbie TEXHOJIOTHYECKUE MPOLIECCHI

Tema 18. MeTtoauku aBTOMaTU3UPOBAHHOTO MPOSKTUPOBAHUS TEXHOJIOTUYECKUX
MIPOIIECCOB

Tema 19. Metoa npsMOro npoeKTUPOBaAHUS

Tema 20. Meton ananuza

Tema 21.Meton cunre3a B CAIIP TeXHOJIOrMYECKHX MPOLECCOB

Tema 22.CuHTe3 MapIpyToB 00pabOTKH TOBEPXHOCTEH

Tema 23.CuHTE3 NPUHIUTTHAIBHON CXE€MbI TEXHOJIOTHUYECKOTO MPOoIIEcca
Tema 24.Cunte3 MapiipyTa 00pabOTKU AeTaIu

Tema 25.CuHTe3 cOCcTaBa U CTPYKTYPHI ONepanui

Tema 26./{opaboTka TEXHOJIOTHUECKOTO MpoIecca U 0(popmMiIeHHE TOKYMEHTalUN
Tema 27.0nTumu3zanus Texnojgornyeckux mnpouecco B CAIIP TII
Tema 28.CtpykrypHas ontumuzaius T11

Tema 29.IIpennpoekTHast ONTUMHU3AINS MOJICIIH 00BEKTA

Tema 30.011¢HOYHBIE MATPUIIBI

Tema 31.Mudopmanmonnstit hoHa u ero opranuzaius Ha 9BM

Tema 32.01H0CTOpOHHNE TAOJIUIIBI (MATPHUIIBI) pEIICHUI

Tema 33./[ByxcTopoHHUE TaOIUIIBI (MATPHUIIHI) PEIIICHHIA



Tema 34. Anropurmuueckue TaOIUIBI peIICHUN

Tema 35.Ta0nuub! (MaTpUIBI) COOTBETCTBUI

Tema 36.JIornueckue TabauIBl (MAaTPULIBI) COOTBETCTBUI

Tema 37.0cHoBHBIC TpeOOBaHMSI, MPEABABIIEMBIE K 0a3aM JaHHBIX

Tema 38.0OcHOBHBIE OHATHUS U OCHOBBI TPOSKTUPOBAHUS 0a3 JaHHBIX

Tema 39.JIunrsuctuueckoe ooecneuenne CAIIP TeXHOIOTMYECKUX MPOLIECCOB
Tema 40.513p1KM MPOSKTUPOBAHUS, TOCTPOCHHBIC HA 0a3e Kiiaccudukanuu

Tema 41.513b1k1 17151 AMATOTOBOIO MPOSKTUPOBAHUS TEXHOJIOTHYECKUX MPOIECCOB
Tema 42.513b1kM 0OBEKTHO-OPUEHTUPOBAHHOTO MOJICTUPOBAHUS

Kpurtepun oneHku:

- OLIEHKA «3a4TEHO0)» BBICTABIIAECTCA CTYACHTY, €CJIM padOTa BBIIIOJIHEHA B
CpOK, 6€3 oIMO0K U 3aMEYaHMi U YCIICUTHO 3aIHUIICHA;

- OIIEHKA «HE 3a4TEHO» eciu padoTa BHIMOJHEHA HEBEPHO UITU C OOJIBIINM
KOJIMYECTBOM 3aMEUaHUM, UJIM BOOOILE HE CHAHA. . ccceueeneenne....

8. Bompocel K 3k3aMeHy

B uém 3akmrouaercsa meto HeroToHa?

B uém 3akmrouaerca meton Lltepmepa?

Buner ooecieuenuss CAE-cucrem

['pannentasie MeTonb! pemenus CJIIAY.

Nrepannonnsie MeToabl pemenus CJIAY.

Kakum 00pa3zoM ocCylecTBISIETCS pa30MEHUE KOHCTPYKIIMM Ha KOHEYHBIC

AJIEMEHTHI?

7. KakoBbl OCHOBHBIE XapaKTEPUCTUKU Marepuaia, HEOOXOJUMble MpHU
JIMHEHHOM CTaTUYECKOM pacuére?

8. Knaccudukaiusi KOHEUHBIX 2JIEMEHTOB, IPUMEPHI.

9. Metoa KOHEUHBIX 2JIEMEHTOB B (hOpME METO/1a IEPEMEIICHHI.

10.Metoabl nucKpeTr3auu QyHKITUH.

11.MKD3 B dhopme meTOo 2 CHII.

12.HazoBute oOUmMA TMOPSAOK CTATUYECKOTO JMHEHHOTO MPOYHOCTHOTO
pacyéra KOHCTPYKIUH.

13.OcuoBublie pynkuun CAE-cuctem

14.0Oco0eHHOCTH 3a1aHNSI KOHTAKTOB B MOJIAJIbHOM aHAIN3E.

15.TTonstue CAE-cucTteMbl

16.ITocnemoBaTeIbHOCTh MOAANBHOTO aHamm3a mpu  momomm  ANSYS
Workbench.

17.Pe3ynbTaThl  CTaTHMYECKOTO pacuéTa HaNpsHKEHHO-Ie(POPMUPOBAHHOTO
COCTOSIHUSI.

18.Pemienue cucTem JIMHEWHBIX aJlreOpandecKux ypaBHEHUN MeTo1oM [aycca

19.Pemenue CJIAY mMetomoM XonemKoro.

20.CpoiicTBa MaTepuajia TpU  CTATHYECKOM  pacy€re  HampsHKEHHO-
ne(opMHUPOBAHHOTO COCTOSIHUSI.

21.CocraB CAE-cucteM Kak CUCTEM aBTOMATU3WPOBAHHOTO MPOEKTUPOBAHUS

13

ook wnE



22.9t0 u3

ceos

MpeACTaBIsACT
COCpPEOTOYEHHBIMH MTapaMeTpamu?

MOJIEJIb

MEXAHUYECKOM

CHUCTCEMBbI C

23.Uto Takoe KBaJApaTHUYHBIM KOHEYHBIM »djeMeHT? B uéMm otimuume oOT

JIMHEUHOTO?

24.YT1o Takoe MaTeMaTHIeCKast MOJICNb CUCTEMBI?
25.YT1o0 Takoe MaTpuIiia KECTKOCTH 3a7a9n’?
26.YT1o Takoe MaTpuIia )XECTKOCTU CUCTEMBI?
27.Y910 Takoe mocTmporieccop?
28.Yto Takoe mpenpoiieccop?
29.Yto0 Takoe pemarens?

aTrecralnumn oﬁyqamlunxcn o AMCIOMIIJIMHE

9.1. ITacnopT (poHIA2 OLEHOYHBIX CPEICTB

9. ®OHA OLEHOYHBLIX CPEACTB /JIs1 MNPOBeJeHUS INPOMEKYTOYHOM

KonTposmmpyembie pa3aeibl
(TeMbl) TUCHUILIHHBI

KOHTPOJIMPYeMOii
KOMIIeTeHIIMH (M1

Konx

ee YacTH)

HaunmMmenoBanue
1
OLICHOYHOI'0 CPeACTBA

Teoperndeckue OCHOBBI
MOJIETTMPOBAHHS CHCTEM C
COCPE/I0TOYCHHBIMU TTapaMETPaMHU.
3HAKOMCTBO C UHTepdeiicoM
HPOTrPaMMHOTO 00ECTICUEHUS ISt
CXEMHOTO MOJICJIMPOBAHUS

[1K-2

Pedepar

Tpenunr padotsl ¢ CAE-
cuctemoil. BeimonHenue
MOCTPOCHUS MaTEMaTHUECKOM
MOJICJTH U €€ PeIICHHE
YHCICHHBIMUA METOJIAMU

I1K-2

Pedepar

TeopeTnueckne OCHOBBI
BBIUNCIIUTEIbHON MEXaHUKU
HnTepdeiic mporpaMMHOTo
oOecrieyeHus AJsl pacu€ToB €
ucnosjp3oBaHueM MKO

[1K-2

Pecdepar

CuitoBBIE TPUBO/IBI
TEXHOJIOTHYECKON OCHACTKHU
ctankos ¢ UITY

I1K-2

[IpakTuueckas pabora no
pazneny 1.3

CranoHapHbIi TETUIOBON aHAIH3
Cratndeckuil KOHCTPYKIIMOHHBIN
aHanu3

AnHanu3 cBOOOIHBIX MEXaHUYECKHX
Kosie0aHul >rIeMeHTa
TEXHOJIOTHYECKON CUCTEMBI
(MOJaNbHBIN aHATH3)

[1K-2

[IpakTuueckas pabora o
pazneny 2.4, 2.5, 2.6

1 o o
PGKOMGHHYGMLII/I NepeUYCHb OLICHOYHBIX CPEACTB IMIPCACTABIICH Ha CAUTC YMY
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9.2. TunoBble KOHTPOJIbHBIE 3aJaHUS WM HHbIEe MATePHAJIbI, HEOOXOAUMbIe
JJISl OLleHKH 3HAHMH, yMeHMIi, HABBIKOB U (WJIM) ONBITA JeSITeIbHOCTH,
XapaKTepU3yLHUX 3Tanbl GOPpMUPOBAHMSA KOMIIETEHINI B Npouecce
OCBOCHHS 00pa30BaTeJbLHONH MPOrPaMMbl

9.2.1. KommJiekT 3a1aHuii /151 1a00PaTOPHBIX M MPAKTHYECKUX PadoT

Tema 1: ABToMaTu3aIus pazpabOTKH TEXHOJIOTHUECKUX MPOIIECCOB U3TOTOBICHUS
15631 (0705

3aganue 1. BeiOpats uzenue mo BapuaHry .

3aganue 2. Coznatb CAD-monens u3aenus Ha 6ase orepaiuy BhITATUBAHUS
3aganue 3. Coznate CAD-monens uzgaenus Ha 6ase onepanuii BpalieHus u
MPOTATUBAHMS TI0 CEUCHUSIM

3amanne 4. Cozpate CAD-Momens u3nenusi Ha OCHOBE TTOBEPXHOCTHOTO
MOICITPOBAHUS

3amanne 5. Cozmate CAD-momens uznenus Ha 6aze crpareruit 3D
CMEILEHUS

3aganue 6. [IoaroToBUTH OTYET

BapwuanTs! 11 BeiOOpa uznenus

Bapuanr 1
A-A
N
\ %
& 5 Yl v !
n '- . 3 _ " \'\\7 f/
1 | —, fe—r) b-b
' 3 1 | l‘.. | ' i L ! /—“--\.)
I 3 il S 944
- X B - e = g
Bapuanr 2
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Kpurepuu oneHnku:

- OIICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCIIN pa60Ta BBIIIOJIHCHA B CPOK, oe3
OIMOOK M 3aMEUaHUN 1 YCIICIIHO 3alllUuIICHAa,

- OLICHKA «HE 3a4TE€HO» €CJIM paboTa BBIMOJHEHA HEBEPHO WIH C OOIBIITUM
KOJIWYECTBOM 3aMEUYaHUM, UM BOOOIIE HE clTaHa
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10. O6pa3oBaTejibHbIE TEXHOJIOTHH

Hns  >ddexTuBHOrO0  M3y4YeHHs  JAUCUHUIUIMHBL M peallu3aluu
KOMITIETEHTHOCTHOTO TOJX0/a IMPEeIyCMOTPEHO UIIMPOKOE HCIOJIb30BAHUE B
y4eOHOM TMpollecce AKTUBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATHIA
(ceMuHapoB B JHMAJOrOBOM pPEXHUME, ITUCKYCCH, B TOM 4YHCIIE TPYIIOBBIX,
pe3yabTaToB pabOThl CTYACHYECKUX MCCIENOBATENbCKUX TPYII, B COYETAHUU C
BHEAyIUTOPHOM  paboTtoii ¢  wenpto  (GopMHpOBaHHMS M Pa3BUTHUS
npo(ecCHOHANBHBIX HAaBBIKOB oOywatoniuxcsa. [lpu peanuszanuu JUCHHUILTAHBI
UCIIOJIb3YIOTCS CIIEAYIOIINE 00pa30BaTe/IbHbIE TEXHOIOTHH:

Pazoen 1 «Cxemnoe moodenuposanue mexXHUUECKUX CUCMEM HA
MAKpOypo6He»- TEXHOJIOTUS KOHTEKCTHOro oOyuenus. lIpeamosaraer cucremy
JTUTAKTHIECKUX (POpM, METOJI0OB M CPEJCTB, HAMpaBJICHHAs Ha MOJEIUPOBAHUE
cojiepkanue Oyaymiel nmpodecCHOHAIBHOM ACATEILHOCTH crenuaanucTa. MeTo sl
oOydeHHUs TPEANoNaraloT aHaIu3 KOHKPETHOTO KOMITBIOTEPHOTO MOJACIHPOBAHUS
TEXHUYECKUX CHCTEM

Pazoen 2 «Mooenupoeanue c¢ ucnonv3oeanuem memooa KOHEYHbIX
971eMEHmMO6»- TEXHOJOTUsI KOHTEKCTHOro oOyuenms. Ilpenmonaraer cucremy
JTUJAKTHYECKUX (POopM, METOJI0OB M CPEJICTB, HAMpaBJICHHAs Ha MOJEIUPOBAHUE
cojiepkanue Oynymied npodecCuoHaNbHON NeATeIbHOCTH CrienraucTa. MeToabl
oOy4eHHUs MpenoiaraloT aHaJIu3 KOHKPETHOTO KOMITBIOTEPHOTO MOJCIMPOBAHUS
TEXHUUYECKUX CUCTEM, HH(POPMAIITMOHHOE MOJICTIUPOBAHHUE.
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11. YueOHO-MeTOAMYeCKOE oOecnieYeHre TUCHUILTHHBI (Y4eOHOro Kypca)

11.1. O6s13aTesibHAA JIUTEPATYypa

Ne
n/n

bubauorpaguyeckoe onucaHue

Tun (yueOHuK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPAKTHKYM, AP.)

KoaunuecTtBO B
ouoJIHOTEKE

I'oyoeBa H. B.

MaremaTtnueckoe MOAEITUPOBAHUE
CHCTEM U IPOIIECCOB [ DIEKTPOHHBIN
pecypc] : [yuebnoe mocobue] / H. B.
I'onyGeBa. - Cankt-IleTepOypr : Jlans,
2013. - 192 c. : un. - (YueOHHMKHU 1)1
By30B. CrienaibHas JuTeparypa). -
ISBN 978-5-8114-1424-6.

y4eOHUK

9BC "Jlaup"

I'ymepoB A. M.

MaremaTtrueckoe MOAEITUPOBAHUE
XHUMHKO-TEXHOJOTHYECKHIX TPOIIECCOB
[DnekTpoHHEIH pecypc] : yuel. mocodue
/ A. M. I'ymepos. - U3a. 2-e, nepepad. -
Cankr-IlerepOypr : Jlans, 2014. - 176 c.
: Ui - (YueOHHKH 715 BY30B.
CrenuanpHas muteparypa). - ISBN 978-
5-8114-1533-5.

yuebHoe mocobue

9bC "Jlaup"

COTI'JTACOBAHO

Jupektop Hay4dHOI OUOIHOTEKH

« »

A.M. AcaeBa

20 1.

MII

(noonucy) (U.0. @amunus)
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11.2. JlomosHMTeJbHAS JUTEepaTypa M y4deOHbIe MaTepuaabl (ayamo-,
BH/I€OIIOCOOMS U JIP.)

e Gonn HayyHou 6ubanorexku TI'Y:

Tun (yueOHHK, yueOHOE
nocodoue, yueoHo-

Ne KoauuecTBO B
bubanorpaguyeckoe onucanue MeTou4YecKoe mocooue,
n/n OndMoTeke
NMPAKTUKYM, ay/IH0-,
BH/I€ONIOCOOMS M /IP.)
3apyoun B. C.
MaTemMaTHIecKOe MOICIUPOBAHHE B TEXHUKE | y4eO.
I CTyAeHTOB TexH. By30B / B. C. 3apyOuH ; mon pex.
B. C. 3apybuna, A. [1. Kpummenko. - 2-e u3n., cTep. ;
1 rpudp MO. - Mocksa : I3x-Bo MI'TY um. H. O. COHUK 1
) baymana, 2003. - 495 c. : un. - (Maremaruka B yd
TEXHUYECKOM YHHBepcHTeTe ; BbI. XXI). -
bubmorp.: c. 402-405. - [Ipeam. ykas.: ¢. 406-489. -
ISBN 5-7038-1435-9 (Bbin. XXI, 3aKII0UUTENBHBIN) :
123-40.
Ky3bmun B. B.
MaTeMaTHIecKoe MOICIUPOBAHIE TEXHOIOTHIECKUX
MIPOIICCCOB COOPKU M MEXaHIMIECKOW 00padOTKH
M3IeIMil MAIIMHOCTPOCHHS © y4ueb. mocodue mst
BY30B 10 Hamp. "TexHoI0THA, 000pYyHAOBaHIE U
2. ABTOMATH3aIMs MAITTHOCTPOUT. Iipou3BoacTs" / B. B. yqe6Hoe nocodue 1
KysbmuH, A. I'. Cxuptnanze. - I'pudp MO. - Mockaa :
Bericu. mik., 2008. - 278, [1] c. : ui. -
(MarmmHoctpoenue). - bubmuorp.: ¢. 276. - ISBN
978-5-06-004837-7 : 351-00.
e ipyrue (poHIbI:
Mecrto
XpaHEeHUudA
Tun (yueOHuk, yaeoHoe P
Ne nocogue, yteoHo- (MeTOMHYECKHU A
u /;[ buboanorpaguyeckoe onucanmne MeToaH4YecKoe nmocooue, KanﬁmleT
NPaKTHKYM, ayAH0-,
Ka@eapbl
BH/€0M0CO0HS U JAP.) (benpet,
ropoacKue
OnoIMoTeKH N
ap.)
Hay4yHo-TexHnuecKkui
1 Kypnan ped. «BecTHUK MallTMHOCTPOEHUS» i
PKypHaJ
HayuHo - TexHuyeckui
2 Kypnan «Mertamnoo0paboTka» Y
KypHaIT
3 DKvpran «CTUH» HayuHo - TexHuueckuit
yp KypHaII
HayuHo - TexHuueckuit
4 Kyprann «MammHOCTpOUTENbY i
PKypHaI
Hay4Ho — TeXHMUYECKUI
5 Kypnan «Parnmonanuzatop 1 u300peTareiby

KypHaI
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11.3. Ilepeyens pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKANMOHHOM
cetu ""UnTepuer"

1. Google Scholar — mouckoBasi cucrema Mo Hay4HOW JMTeparype. Bkirodaer cratbu
KPYIHBIX HAayYHBIX HU3/1aTENbCTB, ApXUBbI IPEIPUHTOB, MMyOJUKAIIMKA Ha caliTaX YHUBEPCHUTETOB,
HAyYHBIX OOINECTB M APYTrUX HAYYHBIX OpraHu3anuid. Mmer craTbu, B TOM YHCIE U Ha PYCCKOM
a3bike. UTO HE MaJIOBa)XXHO, PACCUUTHIBAET MHJIEKC LIUTUPOBAHUA MyOIMKAIMil U MO3BOJISET
HaXOJUTb CTAaThH, COAEPIKAILNE CCHUIKU Ha TE€, YTO YXKE HAlICHBI.

2. Poccuiickas rocymapcrBennas ouoanoreka (PI'B), r. Mocksa — http://www. rsl.ru.

3. Uudopmanumonnas cucrema "EnuHOoe OKHO JocTyma K 00pa3oBaTeNbHBIM pecypcam”
co3mana 1o 3akazy denepasbHOro areHtcTBa 1o odpaszoBanuro B 2005-2006 rr. Ha mannbId
nepuon B Ob yxe cobpano 6onee 11 Thic. yueOHBIX MaTepHajoB pa3M4HbIX By30B Poccuu. B
DK — 6onee 30 ThIiC. onucaHuid, a Tak e ecTh "I moccapuii" u pazaen "Cucrema HoBOCTEl" 1O
HA3BaHHOW TEMaTHKE. OJTO YHUKAIBHBIA OOpa30BaTENbHBIA MPOEKT B PYCCKOSI3BIYHOM
Untepuere. IlonHblii AOCTYN KO BCEM pecypcaMm, BKIIOYAs IOJHOTEKCTOBBIE MaTepUalIbl
OMONMMOTEeKH, TPEJOCTABIICTCS  BCEM  IOJB30BATEeNsIM B CBOOOJHOM — pEXHUME  —

http://window.edu.ru.
4. nTepHer-OMOnuoTeka  oOpa3oBaTeNbHBIX  W3JIaHUM, B  KOTOpPOW  cOOpaHbI
AJICKTPOHHBIC YYCOHUKH, CIPABOYHBIC W Y4eOHBbIE MOCOOUsS. YIOOHBIM MOWCK MO KIIOUYEBHIM

CJIOBaM, OTJIEJIbHBIM TEMAaM U OTPACIIsIM 3HAHUS — h'['[DZ//WWW.edU“b.I’U

11.4. IlepeyeHb NPOrpaMMHOIo odecnev4eHnst

Ne Hanmenopanue IO Ko.lmqecnuzo PexBU3UTHI IlOFOB?pa (nara,
l'[/l'l JUICH3UU HOMep, CpOK Z[eI/ICTBI/Iﬂ)
1. |Windows XP 45 Ne42256802, 2.06.2007
2.  [Windows 7 18 Ne619935341, 2013 1.
3 Microsoft Office 13 60 Ne61935138 ot 28.05.2012
(6eccpouHo)
i JloroBop 652/2014 ot
4 [Kowmacc-3D V16 250 07.07.2014 (6eccpouro)

11.5. Onncanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM ISl
OCyIleCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoLecca Mo AUCIHUIIMHE (MOILYJII0)

HaumenoBanue
000py10BaHHBIX
Y4eOHBbIX KaOUHeTOB, B S———
ﬂaﬁopa’rop“if], anpec GeGHBIX KoanuecTBo
Ne | macrepckux wu ap. IlepeyeHb OCHOBHOTO K}zlllﬁ)nnem: Iliomans,
n/n | 00beKTOB JIsl odopynoBaHuUsI - M’
. A PYA naGoparopHii, MOCaI0YHBIX
poBeeHust MecT
NMPAKTHYECKHX " MACTEperux 1 Ap-
JIa60PaTOPHBIX
3aHATHH
KoMnberorepHsii [IepenocHou U ———
1 | rmace. VYuebHas | MpOEKTOp,  JKpaH, .BCHOPYCCIZH?;I ' 52 14
ayIUTOPHUA JUId | KOMIBIOTEPHEIE 16B
IMPOBCACHU A CTOJIBI, CTOI
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n/n

HaumeHnoBanue
000py10BaHHBIX
yueOHbIX KAOMHETOB,
Jaboparopuii,
MacTepcKux W Ap.
00bEeKTOB st
npoBeaeHust
NMPaKTHYECKUX U
J1a00paTOPHBIX
3aHATHH

Ilepeyenb 0CHOBHOTO
o0opynoBaHus

dakTuYecKuii
aapec yueOHbIX
KaOUHETOB,
Jaboparopuii,
MAacCTepPCKHUX H Ap.

Ilnomanm,
MZ

KoanuecTBo

MOoCaT0YHBIX
MeCT

3aHATUN
JICKIUOHHOTO
THUIIA. VYyeOHas
ayuTopus IE
MIPOBEIICHUS
3aHATUI
CEMHUHAPCKOT0
THUIIA. VYueOHnas
ayIUTOpHs VIS
IPOBECHUS
1a00paTOPHBIX
pabor.  YueOHas
ayIUTOpHS VIS
KypCOBOTO
MIPOSKTUPOBAHUS
(BBITTOJTHEHUS
KYpCOBBIX paboT).
VYyeOnas
ayIUTOpHs VIS
MIPOBECHUS
TPYIIIOBBIX u
WHIUBUIYaIbHBIX
KOHCYJIbTAlNI
VYyebHast
ayJIUTOpHs VTS
MPOBECHUS
3aHATUN

TEKYLIETro
KOHTPOJIS "
IIPOMEKYTOUHON
arrecraunn.  (E-

306)

MPEIOIaBaTENbCKUM,
CTYJIbS, JIOCKa
ayIUTOpHAs, CTOJIBI
YUYEHHUYECKHUE
nByxMmectHble, [IK

KoMnbrorepHsii
KJacc. VuebOnas
ayIUTOPUS IUTS
MIPOBEICHUS
3aHATHN
JICKIIMOHHOT'O
THIIA. VuebHas
ayIUTOpUs JUIS
MIPOBEICHHUS
3aHATHI
CEMHUHAPCKOTO

Kommnsrorephsie
CTOJIBI
MPETNOIaBaTeNbCKUM,
CTYJIbS, JIOCKa
ayJIuTOpHAast
(MenoBast),  CTOJBI
Y4EHUYECKHE,
KOMIIBIOTEPBIL.

r.TonpsarTH, yi.
benopycckas
16B

52

14

21




n/n

HaumeHnoBanue
000py10BaHHBIX
yueOHbIX KAOMHETOB,
Jaboparopuii,
MacTepcKux W Ap.
00bEeKTOB st
npoBeaeHust
NMPaKTHYECKUX U
J1a00paTOPHBIX
3aHATHH

Ilepeyenb 0CHOBHOTO
o0opynoBaHus

dakTuYecKuii
aapec yueOHbIX
KaOUHETOB,
Jaboparopuii,
MAacCTepPCKHUX H Ap.

Ilnomanm,
MZ

KoanuecTBo

MOoCaT0YHBIX
MeCT

THUIIA. VYuebHas
ayuTopus IE
MPOBEICHUS
71a00paTOPHBIX
pabor.  YueOHas
ayuTopus IE
KypCOBOT'O
IPOEKTUPOBAHUS
(BBITTIOTTHEHUS
KYpCOBBIX paboT).
YueOHast
ayIuTopus TUIs
MIPOBEIICHUS
TPYHIOBBIX u
WHIMBUTYaJIbHBIX
KOHCYJIbTALIU1
YueOHast
ayIuTopus TUIs
MIPOBEICHUS
3aHATHUN

TEKYIIETO
KOHTPOJIS u
IIPOMEKYTOUHON
arrecrauuu.  (E-
304)

KoMnbrorepHsii
KJ1acc.
ITomewmenne s
CaMOCTOSITEIIBHON
paboTel. YuebOHas
ayJIUTOpHS VTS
POBEJCHUS
3aHATUN
CEMHUHAPCKOT0
THIIA. VYyeOHnas
ayIuTOpus TUIS
KYpPCOBOTO
MIPOEKTUPOBAHUS
(BBITIOJTHEHUS
KYpCOBBIX paboT).
VYyeOHnas
ayIUTOpUs TUIS
MIPOBEICHUS

Crombr
Y4EHUYECKUE,
CTYJIbS
yuennueckue, 11K ¢
BBIXOJIOM B  CEThb
HuTepHer.

445020
Camapckast 0071
r.TonearTy,
yin.benopycckas,
14, mo3unusa 1o
TII Ne48, 4 sTax
(T"-401)

84,8

16

22




n/n

HaumeHnoBanue
000py10BaHHBIX
yueOHbIX KAOMHETOB,
Jaboparopuii,
MacTepcKux W Ap.
00bEeKTOB st
npoBeaeHust
NMPaKTHYECKUX U
J1a00paTOPHBIX
3aHATHH

Ilepeyenb 0CHOBHOTO
o0opynoBaHus

dakTuYecKuii
aapec yueOHbIX
KaOUHETOB,
Jaboparopuii,
MAacCTepPCKHUX H Ap.

Ilnomanm,
MZ

KoanuecTBo

MOoCaT0YHBIX
MeCT

IPYIIIOBBIX u
WHJUBUTyAJIbHBIX
KOHCYJIbTALIUH.
YueOHas
ayIUTOpUs
IIPOBE/ICHUS
3aHATHI
TEKYLIETro
KOHTPOJIA u
IIPOMEKYTOUHOU
atrecrauuu.(I-

401)

JJIA

23




