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Mporpamma amcunnnmHbl "OCHOBLI MOAENMPOBAHMS U ONTMMU3ALUN MaTEPUanoB U TEXHONOrMYeckmx npoueccos"; 22.03.01
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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMeHMIZ, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma amcunnnmHbl "OCHOBLI MOAENMPOBAHMS U ONTMMU3ALUN MaTEPUanoB U TEXHONOrMYeckmx npoueccos"; 22.03.01
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Mporpammy omucuunnnHel paspabotan(a)(n) LouUeHT, K.H. (aoueHT) Wadurynnux J1.H. (Kadoenpa matepuanos, TexHONOrui
1 KkayecTBa, ABToMobunbHoe otaenexme), LNShafigullin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-3 FOTOBHOCTbIO UCMONb30BaTb METOAbl MOOENNPOBAHMNS NPU NPOrHO3UPOBAHUA U

ONTUMU3ALMUN TEXHONOMMYECKIMX NPOLIECCOB U CBOWCTB MaTepmarnos,
CTaHZapTU3auMm 1 cepTndmKaLmm MaTepnanos 1 NPOLLECCOB

MK-4 CNocobHOCTbIO MCMONb30BaTh B UCCEA0BAHUSIX U pacyeTax 3HaHUS 0 MeTodax
nccnenoBaHusl, aHannsa, oMarHoCTvkm N MOLENMPOBaHUS CBOMCTB BELECTB
(MaTepranos), PU3NYECKMX U XUMNYECKUX NpoLieccax, NpoTekawLwmx B MaTepuanax
Npw nx Nonyd4eHnn, obpaboTke 1 MoangUKaumnm

MNK-7 CNOCOBHOCTBIO BbIBMPATL M MPUMEHSTb COOTBETCTBYIOWME METOALI MOAENVPOBaHNS
COM3UYECKMX, XMMNYECKUX U TEXHONOMMYECKIMX NPOLLECCOB

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:
- COBPEMEHHbIE MHPOPMALMOHHO-KOMMYHVKALMOHHbIE TEXHONOrUK, rnobanbHble MHGOPMALIMOHHBIE PECYPCHI,

NPYIMEHSEMbIE B HAy4HO-UCCNenoBaTeNbCKOM N pacyeTHO-aHaNnUTUYECKON OeATEeNbHOCTA B obnacTu
maTtepunanoseneHna n TexHonorin matepranos;

- MeTolbl MOOENMPOBAHUS MPY NPOrHO3MPOBAHNM 1 ONTUMK3ALIMN TEXHONOMMYECKMX NMPOLIECCOB U CBOWCTB
maTtepuanos, cTaHAapTM3aUun 1 cepTudpmKaLnm MaTepranos 1 NpoLEecCoB;

- METOLbl UCCNEeN0BaHUIA, aHanM3a, LMarHoCTVKM U MOAENMPOBaHNS CBOWCTB BEIWECTB (MaTepmarnos), (OU3NHECKUX U
XUMMYECKMX NMpoLieccax, NPoTeKaWwmx B MaTepranax npu nx nonyyeHun, obpaboTke 1 Mmogudukaumu;

- METOAbl KOMNAEKCHbIX NCCNEA0BaHNIA U NCNBITAHWIA NPY M3yYeHNM Matepuanos 1 M3Lennii, BKYas cTaHaapTHble 1
cepTndMKaLMOHHbIE, MPOLECCOB MX NPON3BOACTBA, 06paboTkn 1 MoangmKaLum;

- COBPEMEHHbIE NPeaCcTaBeHns 0 BIUSHUM MUKPO- U HAHO-CTPYKTYPbI HA CBOMCTBA Matepuarnos, X B3auMoOencTBm
C OKpyXXatolei cpeoi, NoNsMn, YHacTuLamMmn 1 N3ny4eHnsaMu;

- METoObl MOOENNPOBAHNA CpVI3VI‘-{eCKI/IX, XUMNYECKUX N TEXHONOrM4eCKMX NpoLeccos.

JonxeH ymeTtb:

- UCMOMb30BaTb COBPEMEHHbIE MHGOPMALIMOHHO-KOMMYHUKALUMOHHbBIE TEXHOMOMM, FobanbHble MHOPMALMOHHbIE
pecypcbl, MPUMEHSIEMbIE B HAyYHO-UCCIeA0BaTENbCKOW N PacYeTHO-aHaNIMTMYECKON aesiTenbHOCTM B obnactu
MaTepvanoBeaeHns 1 TEXHONOrMN MaTepuanos;

- CNONb30BaTb METOObI MOLOENNPOBAHNA NPU NMPOrHo3npoBaHn N ONTUMN3aunn TEXHONOIrM4eCKnx npoueccos 1
CBOWCTB maTtepuanoB, cTaHoapTu3auum n ceptugumkaummn Mmatepmanos 1 NpoLeccos;

- UCMONb30BATh METOAbBI MCCNENOBAHMIA, aHaNN3a, ANarHOCTUKM 1 MOLENVPOBAHMNS CBONCTB BEWECTB (MaTepuanos),
PU3NYECKUX 1 XUMUYECKUX NPOLECcax, MpoTekatoWyx B MaTepmanax npu ux nonyyeHmun, obpabotke u mogncmkauuu;

- MCMONb30BaTbh METOObI KOMMNEKCHbIX MCCNEeO0oBaHUA N UCTbITAHUIA npun N3y4eHnn matepunanos n W3LENViA, BKNOYas
CTaHbapTHbIe N cepTUUKALIMOHHbIE, MPOLLECCOB UX NPOMU3BOACTBA, 06pa6on<v| 1 Mooudpukaumu,

- UICMONb30BATh HA NPAKTUKE COBPEMEHHbBIE NMPELCTABNEHNS O BAUSIHUN MUKPO- 1 HAHO-CTPYKTYpPbl HA CBOMCTBA
MaTtepuanos, KX B3anMOAENCTBUM C OKpYyXalolei cpefol, MONsAMM, YacTULaMN U N3NYHEHUSMU;

- UCMOMb30BaTb METOObl MOAENUPOBAHUA (PU3NYECKUX, XMMUYECKUX N TEXHONOIMYECKUX NPOLIECCOB.

JlonxeH Bnanetb:

- COBpPEMEHHbIMU MHJPOPMALMOHHO-KOMMYHNKaLVMOHHBIMU TEXHONOTNAMN, rnobanbHbIMKU MH(POPMaLVOHHbIMUA
pecypcamu, npuMeHseMbiMA B HayHHO-MCCHe,D,OBaTeﬂbCKOIZ n paC'-IeTHO-aHaHI/ITI/I‘-IeCKOM nesitenbHocTy B 06nactu
martepunanoseneHna n TexHonornn matepmnanos,

- METOLaMV MOLENNPOBAHMUS MPU NPOrHO3MPOBAHUM 1 ONTUMU3ALU TEXHONOMMYECKIMX NMPOLLECCOB M CBONCTB
MaTtepuanos, CTaHAAPTM3aUMW 1 CEPTUCPMKALMM MATEPMANOB 1 NPOLLECCOB;

- MeTogamn uccnefoBaHuim, aHanusa, OMarHoCTUKN 1 MooennpoBsaHuA CBOWCTB BELLECTB (MaTeleanos), dounsnyeckmnx
N XUMNHECKUX npoueccax, NnpoTekarwmnx B Matepmanax npn nx nony4yeHnn, o6pa60TKe 1 Mooudpukaumu,
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- METOOAMWN KOMIMIEKCHbIX UCCNEeN0oBaHNIA U NCMbITAHUA npn N3y4eHn Mmatepmnanos 1 M34ENniA, BKNKOYas
CTaHpapTHbIE N cepTUUKALIMOHHbIE, MPOLLECCOB UX NPOMU3BOACTBA, 06p360TKI/| 1 Mogudpukaumu,

- COBPEMEHHbIMU NPELCTABNEHNSMMN O BAUSHUM MUKPO- U HAHO-CTPYKTYPbl HA CBOMCTBA MaTEPUanos, UX
B3aMMOLENCTBMUN C OKPY>XalOLWen Cpenoi, NonsMmn, YacTuuamm u N3ny4eHusMu;

- MeTogamMn MooennpoBaHNsa PU3NYECKNX, XUMUYECKNX U TEXHONOTMYECKNX NPOLECCOB.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHasa aucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.B.10 ducunnavHbl (Mogynm)" OCHOBHOM NpodpeccnoHanbHOM
obpasosatenbHol nporpammbl 22.03.01 "MaTtepuanoBeneHue 1 TexHonorumn matepuanos (MartepranoseneHue u
TEXHONOrMM HOBbIX MATEPManos)" 1 OTHOCUTCS K BapUatUBHON YacTu.

OcBauBaetcs Ha 2, 3 kypcax B 4, 5, 6 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUax C yKkasaHueM KonmyecTsa 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) M HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMINHBI COCTaBASET 8 3a4eTHbIX(ble) eauHuML(bl) Ha 288 yaca(oB).

KoHTakTHas paboTa - 134 yaca(oB), B TOM yncne nekumm - 50 4yaca(oB), npakTuieckme 3aHatus - 32 yaca(os),
nabopatopHble paboTbl - 52 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 118 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLUMNMUHLIL: 3a4eT B 4 ceMecTpe; 3a4eT B 5 ceMecTpe; 3k3aMeH B 6 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW pPaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPYyA0EMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 1. ®pakTanbHble CUCTEMbI.
y KnacTepHble CTPYKTYpbl. ONemMeHThbl 4 4 4 0 10
" |Teopun npoTtekaHus. PeweTtyatble
CTPYKTYpbl
5 Tema 2. MexaHuyeckme Mopenm 4 4 4 0 10
" |nonMMepHBIX Ten
Tema 3. [porHo3nposaHve CBOWCTB
8. KOMMO3ULMOHHBIX MaTepmanos 4 4 4 0 10
Tewma 4. OcHoBbI TEOPU
4. |BnCcnNepcroHHOro N perpecCnoHHoro 4 4 4 0 10
aHanuaa
Tema 5. BeeneHue B CAIMP. Obwas
xapaktepuctu-ka CAlP, noHatue
5 KU3HEHHOrO LMKNa C TOYKM 3pEHnS 5 4 0 0 4
CAIP. Lenesoe HasHa4veHune CAIP
Tema 6. CocTaB v Buabl obecrnedeHust
6. CAMNP 5 2 0 0 4
Tema 7. CAIP kak 06bekT
7. NpPOeKTUPOBaHNA 5 2 0 0 4
8. [Tema 8. Pewenuns B CAIP 5 2 0 0 4
Tema 9. ABTOMaTN3NPOBaHHOE
9. npoektuposaHue TI1 5 2 0 0 4
10.|Tema 10. MNpoekTnposanHue TI1 5 2 0 6 4
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
flexumm 3aHATUA paboTbl

Tema 11. Mogenu, npumeHsieMble B

11. CAMP 5 2 0 6 4
Tema 12. MeTon aHanu3a n cnHTesa

12. 8 CAMNP T 5 2 0 6 4
Tema 13. PacyeTt TexHOnorn4yeckmnx

13.|pasmepHbIX Uener ¢ NPpUMEHeHnem 5 0 0 6 4
9BM

14.|Tema 14. Ontummusauusa B CAIP 5 0 0 4 6
Tema 15. JlnHremctryeckoe n

15. TexHu4eckoe obecneyeHne CAIP 5 0 0 4 6
Tema 16. OcHoBHble CATP B

16. MaWKVHOCTPOEHUN 5 0 0 4 6
Tema 17. lNocTaHoBKa 3a8a4un

17. onTuMmn3saummn 6 4 4 4 6
Tema 18. OgHokpuTepmanbHas

18.|lonTnMmM3aunst KOMNO3ULIMOHHbBIX 6 4 4 4 6
mMaTepuanos
Tema 19. TpaHcnopTHas 3agaya B

19. NHXEHEPHbIX pacyeTax 6 4 4 4 6
Tema 20. MHorokpuTepuanbHas

20.lonTnMn3aumst KOMNO3NLIMOHHbIX 6 4 4 4 6
mMaTepuanos
Ntoro 50 32 52 118

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)

Tema 1. PpakTanbHble cucteMbl. KnactepHble CTPYKTYpbl. DNeMeHTbl TeOpUU NpoTeKkaHus. Peluetyarble
CTPYKTYpbl

Buobl Mogenen (MatemaTnyeckme, MMUTaLMOHHbIE U T.4.) TPUMEHSIEMble B MatepuanoseneHun. ViccnenosaHuve
opakTanbHOWM pasMepHOCTH KOMMO3NLUMOHHbIX MaTtepuanos. OnpenenerHve pakrtana. Buabl dopakranos. Pacuet
opakTanbHow pasmepHocT. OnpeneneHune knactepa. Buabl knactepos. OCHOBbI Teopuu npoTekaHus. PelweTtyarbie
CTPYKTYypbl B MaTepuanosegeHun. Pacyet dopaktanbHOM pa3sMepHOCTH.

Tema 2. MexaHuuyeckue Moaenu NOMMMEpPHbIX Ten

MpocTtenwne mexaHnyeckne mogenu. [Npaenno NOCTPOEHNS MEXaHUYECKNX MOdenen nonnMepHbix Ten. Mogenb
Makceenna. Mogenb KenbsuHa-Poiirta. lNpasuna nocTpoeHms CnoxXxHbix Mogenei. NapannenbHoe coeamHeHne
mopeneii. lNMocnenosatenbHoe coeanHeHe Mogenei. NpakTnieckoe NpMMeHeHne NPOCTENWNX MEXaHUHECKNX MO4ene.
MexaHuyeckne Mogenu NoNUMEpPHbIX Ten

Tema 3. MporHo3snpoBaHue CBOWUCTB KOMMO3ULMOHHbIX MaTepuanos

MporHo3HblE MOLENV CBOWCTB KOMMO3ULIMOHHBIX MATEPUANOB: NMPOYHOCTHbBIE, YNPYrue, NNacTuieckme, TEPMUYECKUE.
TeopeTnyeckne Monenu. AmMnupryeckue mogenu. NpuMeHeHre MoLenei NoAyYEHHbIX HA OCHOBE TEOPUM NEPKONSILUAM
LN ONUCaHNs CBOWCTB KOMMO3MLMOHHBIX MaTepranos. [porHo3nposaHie CBOMCTB KOMMO3MLIMOHHBIX MaTepmarnos

Tema 4. OCHOBbI TEOPUM AUCTIEPCUMOHHOIO U perpecCUoHHOro aHann3a

OCHOBbI TEOPUW ANCNEPCUOHHOro aHanm3a. OCHOBbLI TEOPUU PErPEeCcCMOHHOro aHanmaa. lNMpuMeHeHne cTaTCcTNYECKUX
Mohenei Onst NporHo3MpPOBaHNs CBOMCTB KOMMO3ULIMOHHbIX MaTepranoB. OCHOBbLI TEOPUN ONCNEPCUOHHOMO 1
perpeccuoHHoro aHanusa. MNnaHuposaHue akcnepumeHTa. ObpaboTka 3KCNepuMeHTaNbHbIX OaHHbIX CTATUCTUHECKMM
MeToaamu.

Tema 5. BBepeHue B CAINP. O6uw,as xapaktepuctu-ka CAlMNP, NoHATUE XU3HEHHOro LuKNna ¢ Touku 3apeHust CAMP.
LleneBoe Ha3HauyeHue CAIP

O6lwas xapakTepncTnka CUCTEM aBTOMaTU3NPOBAHHOIO MPOEKTUPOBAHWSI, MOHSATAE XU3HEHHOTO LUMKNA C TOYKM 3peHuns
CMCTEM aBTOMATU3MPOBAHHOIO NPOEKTNPOBaHNS. Lienesoe Ha3HaYeHne cUCTeM aBTOMaTU3NPOBAHHOIO
npoekTnpoBaHus. Mictopus pa3paboTky cUCTEM aBTOMaTM3UPOBAHHOIO NPOEKTUPOBAHMUS. STarbl Pa3BUTAS CUCTEM
ABTOMATU3MPOBAHHOIO NMPOEKTUPOBAHNS.

Tema 6. CocTaB n Buabl o6ecneueHus CAMP
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CoctaB 1 Buabl 06ecrneyeHunst CUCTeEM aBTOMaTM3MPOBAHHOIo NpoekTupoBaHus. HasHauyeHne CAD (computer aided
disegn)/CAM (computer aided manufacturing) /CAE (computer aided enginerring)/PDM (product data manager)/PLM
(product lifecyrcle manager) n Npo4rx CUCTEM, NX POSb 1 BO3MOXHOCTU B MALUMHOCTPOEHNM, NPU3HAKN XapaKTepHble
NS CUCTEM aBTOMAaTU3MPOBAHHOIO NPOEKTUPOBAHNS. CUCTEM aBTOMATU3NPOBAHHOMO MPOEKTUPOBAHUS B
KOMMbIOTEPHO-UHTErPUPOBAHHOM MPOU3BOLACTBE

Tema 7. CAINP kak 06BEKT NPOEKTUPOBaHUS

MeTonbl U 3NIEMEHTBI NPOEKTUPOBAHNS, MPUMEHSEMbIE B CUCTEMAX aBTOMATU3NPOBAHHOMO NPoeKTupoBaHus. Cuctemsl
aBTOMaTU3MPOBAHHOMO NPOEKTUPOBaHMS.Kak 06bEKT NPoeKTUpoBaHus. MpuHuMnbl npoektTuposaHus CAIMP, atanbl
pelweHns 3agad ¢ ncnonb3oBaHnem IBM. Stanbl peweHuns 3anady ¢ ncnonb3osaHmem 9BM. CywHocte CAIMP n tunbl
3ajay, pewaemblx B HUX.

Tema 8. Pewienus B CAINP

TunoBble pelweHns B cUCTEMax aBTOMaTN3NPOBAHHOMO NPOEKTPOBaHUS. MHOXECTBA NoKasbHbIX TUMOBbLIX PELEHWA,
rpynnoBoOv METo 1 METOA YHUPULIMPOBAHHOIO TeXHonorundeckoro npouecca 8 PDM (product data manager) cuctemax.
"eomeTpuyeckme Mmogenu: Buabl TpexmepHoro moaennposaHusl. KapkacHoe mogennpoaHume. NoBepXHOCTHOE
MoLennpoBaHme

Tema 9. ABTOMaTU3NpPOBaAHHOE NpoekTuposaHue TI1

MeToamkn aABTOMaTU3NPOBAHHOIO NMNPOEKTUPOBAHNA TEXHONOIMMYECKNX NpPoLeCCOoB. anIHLI,VII'IbI TBEPOOTE/IbHOIO
monoennpoesaHuns netanen n C60pOK. CoszpaHne mogenn petanu: Cucrtema KoopauHat 1 nnoCKOCTU ﬂpOGKLI.I/II7I, CospaHune
OCHOBaHu4 netanu, Obuwue Tpe6OBaHI/I5I K 9CKu3aMm, ONeMeHT BblAABIMBAHUS, DNEMEHT BpalleHuns, KnHematnyeckui
9NEeMEHT, DNEMEHT MO CEeYEHMSAM, an/IKJ'IeI/IBaHI/Ie 1 Bblpe3aHne OONONMHUTENIbHbIX 3/1IEMEHTOB, JononHuTtenbHble
KOHCTPYKTUBHbIE 3/1IEMEHTHI, CeyeHue, 3epKanbHOe KonnposaHne 1N NoCTpoeHne MmaccmBoB 3JIEMEHTOB, nOCTpOGHI/Ie
BCNOMOraTesibHbIX 9NeMeHTOB, ACCOLMAaTUBHbIN qyeprtex getanum

Tema 10. NMpoekTupoBaHue T

MeToamkn aABTOMaTU3NPOBAHHOIO NMNPOEKTUPOBAHNA TEXHONOINMYECKNX NpoLeCcCoB. anIHLI,VII'IbI TBEPOOTENIbHOIO
monoennpoBsaHuns netanen n CGOpOK. CozpaHne mogenn petanu: Cucrtema KoopauHat 1 nNnoCKOCTU ﬂpOGKLI.I/II7I, CospaHune
OCHOBaHu4 netanu, Obuwwme Tpe6OBaHI/I5I K 9CKu3aM, DNeMeHT BblAABIMBAHUS, DNEMEHT BpalleHuns, KnHematnyeckui
9NEeMEHT, DNEMEHT MO CEeYEHMSAM, an/IKJ'IeI/IBaHI/Ie 1 Bblpe3aHne OONONMHUTENIbHbIX 3/1EMEHTOB, JononHuTtenbHble
KOHCTPYKTUBHbIE 3/1IEMEHTHI, CeyeHue, 3epKanbHOe KonmnposaHne 1N NoOCTpoeHne MmaccmBoB 3JIEMEHTOB, nOCTpOGHI/Ie
BCNOMOraTesibHbIX 9NeMeHTOB, ACCoLMaTUBHbIN qyeprtex netanum

Tema 11. Mogenu, npumeHsiemblie B CAIP

Mogenu, npuMeHseMble B CUCTEeMax aBTOMaTU3NPOBAHHOIO NPOEKTUPOBaHNA. MaTemartmnyeckne mogenn B cuctemMax
aBTOMaTnU3NpPOBAHHOIO NMNPOEKTUPOBAHNA. CDyHKLI,I/IOHaﬂbeIe Monenun, CTPpykTypHo-norn4yeckme mogenn, MUMMMTaunOHHbIE
momoenn

W T.4., UHOPMaLMOHHOe obecrneveHre CucTeMax aBToMaTU3NPOBAHHOIO NPOEKTUPOBAHUSI.

Tema 12. Meton, aHanu3a u cuHte3a B CAMNP TN

MeTonbl aHanu3a B CUCTEMaxX aBTOMATU3MPOBAHHOMO MPOEKTUPOBAHNS TEXHONOMMYECKMX NpoLeccoB. MeTonpl cMHTe3a
B CMCTEMax aBTOMaTU3MPOBaHHOMO MPOEKTUPOBAHNS TEXHONOrMYECKMX npoLeccoB. OCHOBbI TBEPAOTENBHOIO
npoekTmpoBaHus B NX. Buaobl TpexmepHoro MmogenvpoBaHus: KapkacHoe MonenvposaHue, MoBepxHoCTHOE
MoAenvpoBaHve. TBepAoTeNbHOE MOAENPOBaHNE

Tema 13. PacueT TexHONOrM4eckux pasMepHbix Leneun ¢ npumeHeHnem 3BM

PacueTt TexHonornyeckmx pasmMepHbix Lenel ¢ NpYMEHEHNEM 3NEKTPO-BbIYMCIIUTENBHBIX YCTPONCTB. MNpoekTupoBaHme
cbopok B NX 4. CozpaHve mogenu netanu. Cuctema KoopamHaT 1 NNOCKOCTY Npoekumin. Co3naHne oCHOBaHUS AeTanw.
Obwme TpeboBaHUS K acKM3aM. DNeMEHT BblAaBNUBAHNS. dneMeHT BpalweHus. KnHematnyeckunin aneMeHT. SnemMeHT no
ceyeHusiM. MNprknemsaHye 1 Bbipe3aHne AOMONHUTENbHbIX 9NeMEHTOB. JONONMHUTENbHbIE KOHCTPYKTUBHbBIE S3IEMEHTDI.
CeyeHue, 3epkanbHOe KONMMpoBaHUE 1 NMOCTPOEHUE MACCHBOB 3NEMEHTOB. MOCTPOEHWE BCNOMOraTebHbIX 3N1EMEHTOB.
AccoumnaTnBHbIl YepTex netanu

Tema 14. Ontumn3aaumsa B CAIMNP

PacyeT TexHonornyeckmx pasmepHbix Lenern ¢ NpUMEHEHNEM 3EKTPO-BbIYUCANTENBHBIX YCTPONCTB. [poekTuposaHune
cbopok B NX 4. CozpaHve mogenu netanu. Cuctema KoopaMHAT ¥ NNOCKOCTY Npoekumii. Co3faHne oCHOBaHUS OeTanw.
Obwme TpeboBaHUS K aCKM3aM. DNEMEHT BblAaBNUBAHNS. dneMeHT BpaleHus. KnHemMatnyeckunin aneMeHT. SnemMeHT no
ceyeHuaM. MNMpuknernsaHue 1 BbipesaHne OOMNONHUTENbHbIX 3N1EMEHTOB. JloNnoNHNTENbHBIE KOHCTPYKTUBHBIE 3NIEMEHTHI.
CeueHne, 3epkanbHoe KOMMpoBaHMe 1 NOCTPOEHNE MacCrBOB SNEMEHTOB. [TocTpoeHre BcnoMoraTenbHbIX SNEMEHTOB.
AccoumaTuBHbIR YepTex aetanu

Tema 15. JIuHrBucTnyeckoe n TexHmyeckoe obecneyeHme CAIP

NuHrencTnyeckoe obecneyeHre CUCTEM CUCTEMAX aBTOMATU3NPOBAHHOMO NPOEKTUPOBAHUS. TexHndeckoe obecrneveHune
CMCTEM CMCTEMAX aBTOMATU3MPOBAHHOMO NMPOEKTNPOBaHUS. IMUTaumMoHHoe MogennpoBaHue npouecca cbopku B NX
Plant simulation. lMpoekTnpoBaHme NpoM3BOACTBEHHOIO y4acTka Aas N3rotoBieHms getanm

"Kopnyc potopa ¢ BTynkamu". MoctpoeHne Mogenn peannsaumm 6a3oBoli NponM3BOACTBEHHOW CUCTEMbI. AHaNN3
cpopmupoaHHoit mogenm MNMC. OnTMmnsaumns Mooeny NpPonM3BOACTBEHHON cucTeMbl. BuayansHoe npencraenexHne
monenu B 3D.

Tema 16. OcHoBHble CAINP B MalLMHOCTPOEHUU

AEKTPOHHBH
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OCHOBHblE CUCTEMbI aBTOMATM3MPOBAHHOIO NPOEKTMPOBaHUS NpuMeHsiemMble B MawunHocTpoeHun: Pro/ENGINEER,
KOMIMAC, BEPTUKAJIb, NX, CATIA, Tecnomatix, SprutCAM, AutoCAD, ADEM, T-flex,

Teamcenter.

Tema 17. NMocTtaHoBKa 3apa4v ONTUMM3aLIUN

MocTtaHoBka 3anaqn ontummaauun. Teopema Benputpacca. OgHonapameTpuyeckas onTUMU3aLms.
MHoronapameTpuyeckas ontummsaums. Meton 6uccekumin. Metoa auxotommun. Meton ckaHuposaHusi. MeTtoq 3010TOro
cedeHunsi. Meton nokoopAnHaTHOro crycka. Meton rpaameHTHoro cnycka. Meton HbtotoHa. MeTton Havuckopeiiiero
cnycka.

Tema 18. O,D.HOKpVITepVIaﬂbHail onTuMmn3auuns KOMNO3MUMOHHBIX MaTtepuanos

3apayun nMHeHoro nporpamMmmmpoBaHnA. KaHoHn4eckas u oblas hbopma 3apaun NMHERHOro nporpamMmmpoBaHns. Buapl
MHOrOyroJibHMKOB peLIJeHVIIZ. MeTonbl peweHna 3anad NIMHENHOro nporpamMmMmnpoBaHnA. Cumnnekc MeToq, Kak
SC*)CpeKTI/IBHbIIZ crnocob onTuMmnsaumm 3arpart npu npomn3soancTtee NoIMMEepPHbIX KOMMNO3NUMOHHbBIX MaTtepmnanos. KpI/ITepI/II/I
ONTUMaJIbHOCTW.

Tema 19. TpchnopTHaﬂ 3ajpadya B UHXEeHepHbIX pac4yeTtax

PelweHre TpaHCNOPTHOM 3a4a4v METOLOM CEBEPO-3anafHoro yrna. PelweHve TpaHCNopTHON 3aAa4yv METOLOM
MUHUManbHbIX 3aTpat. MeTon y3noBbix NoTeHUManos. TpaHcnopTHas 3afadYa B UHXeHepHbIX pacyeTax. Kputepui
nonyctumocTn. Kputepuii ontuManbHocTU. MNprMeHeHne TpaHCNOpPTHOM 3a4a4u B TeXHUKE. SodekT 3auUmnKnMBaHus
peweHns 1 NyT ero pelleHuns.

Tema 20. MHorOvarrepuaanaﬂ onTtuMm3auunsa KOMNO3ULMOHHbIX Matepuanos

OpnHokpuTepuanbHas onTuMmnaauns. Meton paHxnpoBaHus Kputepues. MakcnmuHasi ceeptka. MakcuMmMHUManbHas
ceepTka. JluHeliHas ceepTka. OgHonapameTpryeckas onTuMn3aums uanko-MexaHn4eCckux CBOMCTB KOMMO3MLMOHHbIX
matepuanos. MHorokputepuanbHas onTuMmMsauns puanko-MexaHN4eCcKnx CBOMCTB KOMMO3ULMOHHbIX
matepuanos.MHoxecTso NMapeTo.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHus Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BKNOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYI0 1 CMPaBOYHYIO TMTEpatypy, BbINONHAIOT 3aaHusi, HanpaefeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO Mo AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus n Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEro NpochbeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yHueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWEM 3TanoB UX oopMUpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMS

dopma KOHTpons OueHuBaemble
dran KOMNETEeHLIK TeMmbl (paspenbl) AUCLUUNNUHBI
CemecTp 4
TeKyLL M KOHTPO/Ib
1. ®pakTanbHble cuctembl. KnactepHbie CTPYKTYpbl. SNEMeHTbI
Mposepka Teopun npotekaHus. PeweTtyaTble CTPYKTypbl
1 [npakTnyecknx NnKk-3, k-4, nK-7 2. MexaHunyeckne Mogenu NoNUMEpHbIX Ten
HaBbIKOB 3. MNporHo3unpoBaHne CBONCTB KOMMO3ULMOHHbIX MaTepunanos
4. OCHOBbI TEOPUU ONCMEPCMOHHOIO N PErpPecCMOHHOIo aHannsa
2 Mucbmentas padora MNK-4 , rK-3, rK-7 2. MexaHvnyeckne Moaenv NONMMEpPHbIX TeN

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

[NncbmeHHoE

3 |nomawnee saganme |[MK-7 , MK-3 , MK-4 1. ®pakTancHble cucTembl. KnactepHble CTPYKTypbl. SNeMeHTbI

Teopun nNpoTekaHus. PeweTyartble CTPYKTypbl

3auer MNK-3, rK-4, rnK-7

CemecTp 5
TeKyLLMI KOHTPO/Ib

5. BeeneHune B CAIMP. Obwas xapaktepuctu-ka CAIMP, noHaTue
XU3HEHHOro umkna ¢ To4kn 3peHns CAMP. Llenesoe HasHavyeHune
CAIpP

6. Coctas u Buapbl 06ecneveHus CAIMP

7. CATIP kak 06bekT NpoeKTMPOBaHNs

8. Pewenus 8 CAMNP

9. ABTOMaTM3NpPoOBaHHOE NpoekTuposaHune TI1

1 |labopatopHele  Imy 4 nk.3 | [IK-7 10. MpoekTnposarue Tr1

paGorei 11. Mogenu, npumeHsemble B CAlNP
12. MeTtog aHanusa n cuHtesa B CAIP TT1
13. PacyeT TexHonorn4yeckmx pasmepHbix Lenen ¢ npuMeHeHnem
SBM
14. Ontummnaauus 8 CAMNP
15. JInHrencTnyeckoe v TexHnyeckoe obecnedveHne CAMP
16. OcHoeHble CATP B MawWmMHOCTPOEHNM
2 Mucbmenras pagota NnKk-7, MnK-4, nK-3 11. Mogenu, npumeHsemble B CAlNP
lMucbmeHHoe
3 |momawHee 3apanue [[K-7, MK-3, MNK-4 16. OcHoBHble CAINP B MawmMHOCTPOEHMM
3ader MK-3, rK-4, rnK-7
CemecTp 6

TeKyLLMI KOHTPO/1b

17. NocTtaHoBKa 3a4a4n onTMMmM3auum
18. OpHoKpuTEpManbHas ONTUMN3aUns KOMMO3ULNOHHbBIX
1 |aGopatopHebie MK-7 , MK-3 , TIK-4 martepuanos

paboTbl 19. TpaHcnopTHas 3apaya B MHXEHEPHbIX pacyeTax
20. MHorokputepmanbHas onTUMM3aLms KOMNO3NLMOHHbBIX
martepuanos
17. MNocTtaHoBKa 3agayn onTMMmMsaumm

Mposepka 18. OpHoKkpuTEpManbHas oNTUMN3auUnst KOMMNO3ULNOHHbIX

i i i maTtepuanos
2 [MpakTAYeckux MK-4, TIK-3,, MK-7 19. TpaHcnopTHas 3aaavya B UHXEHEepPHbIX pacyeTax

HaBbIKOB
20. MHorokpuTepuanbHas onTUMmM3aumns KOMNO3MLUMOHHbIX
martepuanos

3 MucbMeHHas paboTta MK-7 , MK-4 , TK-3 18. OpHoKpuTEpManbHas ONTUMN3aUns KOMMO3ULNOHHbIX
martepuanos

[MncbMeHHoe

20. MHorokpuTepuanbHas onTMMU3aUmnst KOMMO3ULNOHHBIX

4 |nomawHee 3anaHve |MK-7, MK-4 , MK-3 MaTepuanos

Kypcosas pabota no

5 |ancumnanbe MK-7 . TIK-4 , MK-3 20. MHorokpuTepuanbHas ONnTMMU3aumns KOMMO3ULNOHHBIX

matepuanos

9K3aMeH MK-3, rnK-4, nK-7

6.2 OnucaHue nokasatenen u KpUTeprmes OLLEHUBAHNUS KOMMNETEHLMIA Ha pa3/iuyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue LUKan oueHnBaHus

Kputepum
Kg:;g";ﬁﬂ OLI.SHM?;HVISI 3ran
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 4
TeKywW Wit KOHTPONb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MpoBepka MponemoHcTpupoBaH  (IMpooemoHcTpupoBaH  |MpoaemMoHcTpupoBaH  |MpoaeMoHCTpUpoBaH
NPaKkTUYeCcKnX |BbICOKMIA YPOBEHb XOpOoLWunii ypoBEHb YLOOBNETBOPUTENbHBIA  |HEYLOBNETBOPUTENbHbIA| 1
HaBbIKOB OCBOEHWS HaBbIKOB, OCBOEHWS HABbLIKOB, YPOBEHb OCBOEHMS YPOBEHb OCBOEHUS
LOCTaTO4HbIV Anist [OCTaTO4HbIA Anst HaBbIKOB, [OCTATOYHbIA |HABBLIKOB,
YCMELHOro peweHus pelweHus Gonbluei NS peleHns HeAoCTaTOYHbIN Ans
3apad yactu 3agad OTAEeNbHbIX 3a4ay peweHus 3anay
npocdpeccroHanbHo npodpeccrmoHansHoM npodpeccmoHanbHoi npodpeccrmoHanbHoi
LesiTeNbHOCTU. LesiTeNbHOCTY. LesITeNIbHOCTHU. LesiTeNbHOCTH.
lMncbmeHHas  |[paBunbHO BbINOMHEHDI |[1paBuIbHO BbiNONHEHA (3anaHus BbIMONHEHbI  (3anaHns BbIMOHEHDI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. [MEHEE YEM HAMONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT CepbésHble OLWnOHKM. HeyLOBNEeTBOPUTENbHbIN
BNaAEeHNs MatepuanoMm. (HesHauUTeNbHblE MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNAAEHNS
MposiBneHsbl ownbkm. YIOOBNETBOPUTENbHBIA  |MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPMPOBaH  [ypOBEHb BNafgeHUs MposiBneHsbl
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCcTaTouHbIE
NPVUMEHSATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CMOCOBHOCTM MPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPUMEHSITb 3HAHMSA U |[YMEHUS K BbINOMHEHWIO
MPUMEHSITb 3HAHUSI U [YMEHWS K BbIMOMHEHWIO |KOHKPETHbIX 3a0aHUIA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHuiA.
KOHKPETHbIX 3a4aHuI.
NncbMeHHoe I'IpaanbHo BbIMONHEHDbI I'IpanmbHo BbINO/IHEHA 3a,uaHv|;| BbIMO/THEHbI Ba,ﬂ,aHVIﬂ BbINO/IHEHDbI
fLoMallHee BCE 3a4aHus. 6ornblas yacTb 6onee 4eM HaMoNOBMHY. [MEHEE YeM HaMoNoBUHY.| 3
3agaHue MpoLeMOHCTpMpPOBaH  [3adaHuiA. MpwucyTcTBYIOT MponoeMoHCTprpoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytOT cepbésHble oWwmnbKy. Hey0oBETBOPUTENbHbIV
BnageHnsa matepunanoM. |HesHaudnTenbHble I'IpoueMOHCTpmposaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocXoAHble lMpooeMoHCTpUpOBaH  |ypoBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOpOoLwWunii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHunsa matepuanom. np09|BJ'IeHbI HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOﬂBﬂeHbl cpenHmne cnocobHocTun MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. cnocobHocTn NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NMPUMEHATb 3HAHNA N YMEeHUA K BbINONIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHNIO (KOHKPETHbIX Sa,EI,aHVIIZ.
KOHKPETHbIX 3a0aHWA.
3auTteHo He 3auteHo
3auer O6yyatowmitics 0bHapyXun 3HaHWe ocHoBHoro  |Obyyatowmincst oBHapyXunn aHadnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM ANt AanbHewwen yuebobl v y4yebHO-nporpaMMHOro MaTepvana, fgonycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWnBKW B BEIMONHEHN
CnpasunCs C BbINOMHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMMon 3agaHnin n He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHMe Unm
NPUCTYNUTb NO OKOHYaHWM yHMBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATUIA MO COOTBETCTBYIOWEN
AMCUMNnHe.
Cemectp 5
TeKyLW i KOHTPONb
Nab6opatopHble |ObopynoBaHue u O6opynosaHue 1 O6opynosaHue u O6opyLnosaHue n
paboTbl METOAbl MCNOMb30BaHbl (METOAb! NCMNOMb30BaHbI [METOAbI HACTUYHO METO.ibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCNONb30BaHbI HenpaBWibHO.
npesocxoaHas MposiBneHa xopowas  [npasunsHo. MNposeneHa |[MposisneHa
TeopeTumyeckas TeopeTnyeckas YyIOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NnoAroToBKa. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKU  |NOArOTOBKA. NOAroTOBKa.
W YMEHMS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoamMMble HaBbIKY
0CBOeHbI. PesynbTaT  |0CBO€EHbI. PesynbTar N YMEHUS YACTUYHO N YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart PeaynbTtat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4aCTMYHO He COOTBETCTBYET €€
uensim. Lensm. COOTBETCTBYET €€ LensM.
uensM.
SAEKTPOHHBH
CrpaHuua 9 n3 24. i1nR VZ_[_-IITFEEPCHTET
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmenHas  ([MpaBunbHO BbiNONHEHbI [[paBuUibHO BbINONHEHA [3a4aHus BbINONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
MNMucbmenHoe  ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JoMalHee BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
3apaHve MpogeMoHCcTpMpoBaH  [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
ancumnnuHe.
CemecTp 6
TekyLLUA KOHTPONb
NabopaTopHble |O6opynoBaHWE 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1
pabotbl MeToAbl UICNOMNb30BaHbl |METOAb! NCMOMb30BaHbl [METOAbl YACTUYHO MeToAbl NCMOMb30BaHbI 1
npasunbHo. MNposBneHa |8 OCHOBHOM MPaBWMIbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yooBfeTBopuTENbHaa  [HeynoBneTBopuTenbHas
noaroToBka. noAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoavmble HaBblkn [HeobXxoauMble HaBblky  [MOAFOTOBKA. noAroToBka.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
ocBoeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4acTUYHO N YMEHWNS HE OCBOEHBI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
Lensim. uensm. COOTBETCTBYET eé Lensm.
uensam.
MpoBsepka MpooemoHcTpuposaH  [[pooemoHcTpupoBaH |[poaeMoHcTpuposaH  |[TpoaeMoHCTprpoBaH
NPakTNYeCKMX [BbICOKMI YPOBEHb XOPOLLWI YPOBEHb YOOBNETBOPUTENbHLIA  [HEYLOBNETBOPUTENbHbIN| 2
HaBbIKOB OCBOEHMS HaBbIKOB, OCBOEHMS HaBbIKOB, YpPOBEHb OCBOEHMS YPOBEHb OCBOEHMS
[OCTaTOYHbIV ANS [OCTaTo4HbIV ANng HaBbIKOB, fOCTATOYHbIA |HABbIKOB,
YCMEeWHOro pelweHns peweHus bonbluei LNS peleHns HeLOCTaTO4HbIN ANg
3apad yacTu 3agad oTHOenbHbIX 3agad pelweHns 3anay
npodpeccuoHanbHom npogoeccnoHasnbHom npodoeccuoHanbHom npogoeccroHanbHom
[esATeNbHOCTL. [eaTenbHOCTN. LesATeNbHOCTL. [esaTenbHOCTH.
SAEKTPOHHBH
Ctpanuua 10 us 24. il YHHBEPCHTET
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmenHas  ([MpaBunbHO BbiNONHEHbI [[paBuUibHO BbINONHEHA [3a4aHus BbINONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
cnocobHoCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
MNMucbmenHoe  ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JomatliHee BCE 3alaHus. 6onblwas yacTb bonee yeM HaMONOBKHY. |[MEHEE YEM HAMONoBUHY.| 4
3afaHve MpogeMoHCcTpMpoBaH  [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CNnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
Kypcosas MpooemoHcTpuposaH  |IMpooemoHcTpuposaH  |[pogeMoHcTpypoBaH  ([1poaeMoHCTprpoBaH
paboTa no BbICOKMWIA YPOBEHb cpenHuin ypoBeHb HU3KWIA YpOBEHb HeyOoBNeTBOpUTENbHbIA[ 5
OVCUMNAWHE  |BNnafeHus MaTepuanoMm (BnafgeHus MatepranoM |BnafeHus MaTepuanoM |ypOBEHb BrafeHus
no Teme paboTbl. no Teme paboTbl. no Teme paboTbl. mMarepuanom no Teme
Vcnonb3oBaHbl Vcnonb3oBaHbl Ncnonb3oBaHHble paboTbl.
Hagnexatwue Hafonexawue WCTOYHUKN, METOLbLI U |IcnOnb30BaHHblE
WCTOYHMKU B HY>XHOM  [McTOYHMKM. CTpyKTypa |CTpyKTypa paboTbl NCTOYHUKN, METOLbI U
konundectee. CTpykTypa |paboTbl v 4acTUYHO CTPYyKTYpa paboTbl He
paboTbl 1 NPUMeHEHHbIE MeTobl (COOTBETCTBYIOT €€ COOTBETCTBYIOT €€
NPVMEHEHHbIE METObI |B LIENIOM COOTBETCTBYIOT [3a4adaM. YPOoBEHb 3apavam. Pabota
COOTBETCTBYIOT NnocTaBNEHHbIM CaMOCTOSTENbHOCTU HecamoCTOATENbHA.
MOCTaBNEHHbIM 3apayam. Pabota B Hu3kuin. OcpopmneHmne [OcbopmneHme He
3apayam. Pabota [OCTaTOYHON CTEMEHN  [4ACTMYHO COOTBETCTBYET
xapaktepusyeTcs CcaMoCToSATENbHA. COOTBETCTBYET TpeboBaHMsIM.
OPUrMHANBHOCTbIO, OdpopmneHve B TpeboBaHUsIM.
TEOPETNYECKOWN WM |[OCHOBHOM
npakTU4ecKomn COOTBETCTBYEeT
LIEHHOCTbIO. TpeboBaHMAM.
Odbopmnerne
COOTBETCTBYET
TpeboBaHMsM.

3AEKTPOHHELBH
Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

CemecTp 4

TekyLUn KOHTPONb

1. NMpoBepka NpakTU4YeCKUX HaBbIKOB

Tembl 1,2, 3, 4

O6wwe noHaTus MmogenvposaHus. Knaccudgpukaums mogeneii. MatemaTtuyeckue Mooenu, onpenenexHve, Buasl,
knaccudpukaums. duamdeckne MoLenu, onpeneneHme, Buasl, knaccugukaums. ViMmtaunoHHble MOgenu, onpeaeneHume,
BUAbI, Knaccudprkaumsi. TpeboBaHus, NpeabsBRsemMble K MaTeMatnieckum Moaensm. OCHOBbI TEOPUM MHOXECTB 1
Teopwuu rpadpos. ViccnenosaHve hpakTanbHON pasMepHOCTM KOMMO3ULMOHHBIX MaTepuanos. OnpeneneHune dppakrana.
Buapbl copaktanos. PacyeT ppaktanbHoi pasmepHocTu. OnpeneneHmve knactepa. Buabl knactepos. OCHOBbI TeEOpUn
npotekaHns. PelweTtyatble CTPyKTypbl B MatepnanoseneHuun. Pacyet gopakTtanbHoi pasmepHocTu. Mpoctenwmne
mMexaHundyeckue mogenu. Npasuno NOCTPOEHNS MEXaHNYECKMX Moaenen nonnuMmepHbix Ten. Moaens Makceenna. Mozenb
KenbenHa-dorirta. [pasmna nocTpoeHns cnoxHbix Mmogenei. lMapannenbHoe coeanHeHne mogeneii. NocnegosartenbHoe
coeanHeHve mogenein. NpakTuieckoe NpMMeHeHNe NPOCTENWNX MexaHn4ecknx mogene. MexaHmyeckme mooenm
NonnMepHbIx Ten. NporHo3HbIE MOAENN CBONCTB KOMMO3ULMOHHBIX MaTepranos: MPOYHOCTHbIE, yNpyrue, nnacTnyeckme,
TepMmuyeckme. TeopeTudeckme Mmogenun. dmnmpuyeckne mogenu. NpuMeHeHne Moagenen nonyYyeHHbIX Ha OCHOBE TeopUK
nepkonsAuMm 4ns ONMCcaHns CBOMCTB KOMMO3MLMOHHBIX MaTepranos. [1porHo3npoBaHne CBOMCTB KOMMO3ULMOHHbIX
matepuanos. OCHOBbI TEOPMM AUCNIEPCUOHHOIO aHann3a. OCHOBbI TEOPUM PErpecCcMoHHOro aHannsa. lNpumeHeHne
CTATUCTNYECKUX MOLENEN AN NMPOrHO3MPOBAHNSA CBOWCTB KOMMNO3ULMOHHBIX MaTepranoB. OCHOBbI Teopun
LMCMNEPCVOHHOMO 1 PErpecCMOHHOro aHanusa. MnaHvposaHue akcnepumeHTa. ObpaboTka aKCrepUMEHTaNbHbIX JAHHbIX
CTATUCTNYECKUMM METOAAMM.

2. NMucbmeHHas pabora

Tema 2

MpocTenwmne mexaHnyeckme mogenu. lNMpaBnno NOCTPOEHNS MEXAHNYECKMX MOeNel NoNMMeEpPHbIX Ten. Moaenb
Makceenna. Mogenb KenbsuHa-®oiirta. lNpasuna nocTpoeHms CnoxHbix Mogeneii. NapannensHoe coeamHeHne
mogeneii. lNMocnenosarenbHoe coeanHeHve mogenei. NpakTnieckoe NpMMeHeHne NPOCTENLNX MEXaHNYECKNX MOLENEN.
MexaHnyeckue Mogenu NONMMEPHbBIX TEN

3. NnucbmeHHOe gomaluHee 3agaHue

Tema 1

KETPOHHBH
B_EPCHTET
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Mporpamma amcunnnmHbl "OCHOBLI MOAENMPOBAHMS U ONTMMU3ALUN MaTEPUanoB U TEXHONOrMYeckmx npoueccos"; 22.03.01
"MaTepuanoBeneHve n TeXHONornM maTepuanos”.

Buabl Mogenei (Marematnyeckume, MMMTaLNOHHbIE U T.4.) MPUMEHSEMblE B MaTepuanosefeHunn. ViccnegosaHme
opakTanbHOW pa3MepHOCTM KOMNO3NLUMOHHbIX MaTtepunanos. Onpenenerve ppakrtana. Buabl gopakranos. Pacuet
dopakTanbHoi pasmepHocTy. Onpenenenne knactepa. Bugbl knactepos. OCHOBbI TeOpWM NpoTEKaHNS. PeweTtyaTble
CTPYKTYypbl B MaTepmnanosegeHun. PacyeTt copaktanbHoi pa3amepHocTy. MpupoaHbie dopakTansb

3auert

Bonpochl k 3a4eTy:

Buabl Mogenei (Matematnyeckume, MMMTaLNOHHbIE U T.4.) MPUMEHSEMbIE B MaTepuanosefeHun. ViccnegosaHme
opakTanbHOW pa3MepHOCTM KOMNO3NLUMOHHbIX MaTtepunanos. Onpenenerve pakrtana. Buabl gopaktanos. Pacuet
dopakTanbHoi pasmepHocTy. Onpenenenne knactepa. Buasl knactepos. OcHOBbLI TeOpuM NpoTekaHns. PeweTtyaTble
CTPYKTypbl B MaTeprnanosegeHun. PacyeTt copaktanbHoi pa3amepHocTy. [NpocTeliwmne mexaHmdeckue mogenu. Npasnno
MOCTPOEHNS MEXaHNYeCcKnx mogener nonnmepHbix Ten. Mogens Makcsenna. Mogens Kenbeuna-®oiirta. lMpasuna
NMOCTPOEHNS CNOXHbIX Mogeneii. [MapannensHoe coeanHeHvne mogenen. lNocnenoBarenbHoe cCoeanHEHE MOOENeN.
MNpakTuyeckoe NpMMEeHeHNe NPOCTENWNX MeXaHn4ecknx mogenei. MexaHvnyeckme Mooenm nonMMepHbIX Ten.
MNpOorHo3Hble MOLENN CBOMNCTB KOMMO3ULUMOHHbLIX MaTepuanos: NPOYHOCTHLIE, YNPYrne, NnacTuieckne, TepMmyeckue.
TeopeTtuyeckne mogenn. Smnupudeckne mogenu. NprmeHeHe Mmogenen NoNy4YeHHbIX HA OCHOBE TEOPMU NepKoNsaLMn
Ons ONMCaHns CBONCTB KOMMO3ULMOHHBIX MaTepuanos. [1porHo3nposaHne CBOMCTB KOMMNO3WLIMOHHBIX MaTepUanos.
OcHoBbI TEOPUM AUCNEPCUOHHOIO aHann3a. OCHOBbI TEOPMM PErpecCcMOHHOro aHannsa. lNpuMeHeHne cTaTMcTNYeckmx
mMogenel ons NporHo3npoBaHMs CBOWCTB KOMMNO3MLMOHHbBIX Matepranos. OCHOBbI TEOPUN ONCMEPCUOHHOIO U
perpeccroHHoro aHanunsa. MNnaHuposaHue akcnepumeHTa. ObpaboTka aKCNePUMEHTANbHBIX JAHHBIX CTATUCTUHECKMM
mMeToLamu.

Cemectp 5

TekyLU KOHTPONb

1. NNTabopartopHbie paboTbl

Tembl 5,6,7,8,9,10, 11,12, 13, 14, 15, 16

Obwas xapakTepucTuka CUCTEM aBTOMATU3UPOBAHHOIO NPOEKTUPOBAHUS, NOHATUE XNUIHEHHOMO LKA C TOYKM 3PEHUS
C/CTEM aBTOMATM3MPOBAHHOIO NPOEKTUPOBaHNS. Lienesoe HasHaveHne cncTem aBToMaTu3MpoBaHHOrO NPOEKTUPOBAHUSI.
NcTopusi paspaboTku cMcTeM aBTOMATM3NPOBAHHOIO NPOEKTMPOBAaHMS. DTarbl Pa3BUTAS CUCTEM aBTOMATU3UPOBAHHOIO
NPOEKTUPOBAHNS.

Coctae 1 Bnapbl 06ecrneyeHunst CUCTEM aBTOMATU3MPOBAHHOMO NpoekTupoBaHmust. HasHaveHne CAD (computer aided
disegn)/CAM (computer aided manufacturing) /CAE (computer aided enginerring)/PDM (product data manager)/PLM
(product lifecyrcle manager) n NpoYnx CUCTEM, NX POSIb N BO3MOXHOCTM B MAWMHOCTPOEHWM, NPU3HAKN XapaKTEPHbIE AN1S
CMCTEM aBTOMATM3MPOBAHHOIO MPOEKTUPOBAHNS. CUCTEM aBTOMATU3NPOBAHHOMO NPOEKTUPOBAHMWS B
KOMMbIOTEPHO-MHTErPUPOBAHHOM NPon3BoacTee. MeToabl 1 9NeMeHTbl MPOEKTUPOBAHNS, MPUMEHSEMbIE B CUCTEMAX
aBTOMATU3VMPOBAHHOMO NMPOEKTUPOBaHWs. CCTEMbl aBTOMATN3UPOBAHHOIO MPOEKTMPOBAHNS.KAK 06EKT
npoekTuposaHus. MNMpuHuunel npoekTnposaHmsa CAIP, atansl peweHns 3agad ¢ ncnonb3osaHnem IBM. STanbl peweHns
3apad ¢ ncnonb3osaHnem OBM. CywHoctb CAIP v Tvnbl 3a4ady, pewaembix B HUX. TUNOBbIE PELLEHNS B CMCTEMAX
ABTOMATM3MPOBAHHOIO MPOEKTUPOBaHNSA. MHOXECTBA NOKANbHBIX TUMOBLIX PELWEHWIA, TPYNMNOBOA METOA U METOL
YHUOULMPOBAHHOIO TEXHONOrnyeckoro npouecca B PDM (product data manager) cuctemax. [TeomeTpunyeckme Mogenu:
Buabl TpexmepHoro mogenmpoBanns. KapkacHoe MofenvpoBaHue. [1oBepxHOCTHOE MogenvpoBaHue. Metoankum
aBTOMaTN3MPOBAHHOIO NPOEKTMPOBAHMS TEXHONOrMYECKMX NpoLUeccoB. [punHLMMbI TBEPAOTENBHOrO MOAENNPOBAHNS
netanei n cbopok. CosnaHve mogenu netanu: CuctemMa KOOpAMHAT U NMIOCKOCTY Npoekumini, Co3naHue ocHOBaHMUS
netanu, Obwwme TpeboBaHNA K 3CKM3aM, DNEMEHT BblOaBNvMBaHWs, NEeMeHT BpalleHns, KnHeMaTn4yecknii aNeMeHT,
OneMeHT no ceyveHnsMm, lNpuknenBaHne n BbIpe3aHne OOMOMHUTENbHbIX 31EMEHTOB, [JONONHNTENbHBIE KOHCTPYKTUBHbIE
anemeHTbl, CeyeHune, 3epkanbHOe KONMMpoBaHue 1 NOCTPOEHNE MAacC/BOB 3N1EMEHTOB, [oCTpoeHne BCrnoMoraTenbHbIX
3NeMeHToB, AccoumnaTuBHbIi YepTex aetani. Metoamkm aBToMaTM3mpoBaHHOrO NMPOEKTUPOBAHNS TEXHONOMMYECKUX
npoueccoB. MpuHLMNbl TBEPAOTENBHOMO MOLENNPOBaHUS AeTanei n cbopok. CosnaHue mogenu getanu: Cuctema
KOOPAMHAT 1 MNOCKOCTW npoekumii, Co3naHne ocHoBaHus fetanv, Obwume TpeboBaHus K 3ckm3am, dnemeHT
BblOABNMBAHUSA, ONeMeHT BpalleHms, KnuHeMaTnyecknin aneMeHT, SNEMEHT Mo ceveHnsam, NpuknensaHne n BoipesaHue
DONONHWTENbHBIX 9NEMEHTOB, [JONONHMTENbHbIE KOHCTPYKTMBHbIE 3neMeHTbl, CeyeHne, 3epkanbHoe KonMpoBaHme 1
NMOCTPOEHNE MacCHBOB 3N1EMEHTOB, [oCTpoeHMe BCnoMoraTebHbIX 31eMEHTOB, ACCOLMATVBHbBIN YepTex AeTanu.
Moaenu, npumeHsieMble B CUCTEMAX aBTOMaTU3MPOBAHHOIO NPOEKTMpoBaHMs. Martematudeckne MoOgenn B cuctemax
aBTOMaTU3MPOBAHHOIrO NPOEKTUPOBaHUS. PyHKLMOHANbHbIE MOAENN, CTPYKTYPHO-N0rM4eckme Mogenm, MMM1MTaLnoHHble
MOLEenu U T.4., MHPOPMALIMOHHOE 0BecrnedYeHme CUCTEMax aBTOMATU3NPOBAHHOMO NPOEKTUPoBaHmus. MeToapl aHann3a B
crucTeMax aBTOMaTU3MPOBAHHOMO NPOEKTUPOBAHMUS TEXHONOrMYEeCKkMX npoueccos. Metodbl CUHTE3a B CMCTEMAXx
aBTOMaTN3MPOBAHHOIrO NPOEKTUPOBAHMUS TEXHONOrn4Yeckmx npoueccos. OCHOBbI TBEPAOTENbHOrO NpoekTuposaHns B NX.
Buabl TpexmepHoro mogennposarus: KapkacHoe mogenuposaHue, NoBepxHOCTHOE MOAenupoBaHune. TeepaoTensHoe
MOLENNPOBaHKe.
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PacyeT TexHonornyeckmx pasmepHbix Lienein ¢ NpUMEHEHNEM 3NIEKTPO-BbIHUCINTENbHBIX YCTPONCTB. [1poekTnpoBaHue
cbopok B NX 4. CoznaHve mogenu netanv. CuctemMa KOOpAMHAT ¥ NMIOCKOCTY Npoekumii. Co3faHne 0CHOBaHWUS OeTanu.
Obwme TpeboBaHUS K 3CKM3aM. DNEMEHT BblAaBNUBaHWSA. dneMeHT BpaweHus. KnHeMaTniyeckunin aneMeHT. DNeMeHT o
cedyeHuam. NpuknensaHne n BolpesaHne OONOMHUTENbHbIX 31eMeHTOB. JononHNTENbHbIE KOHCTPYKTUBHBIE 3NIEMEHTHI.
CeueHue, 3epkanbHOe KONMMPOBaHUe 1 NOCTPOEHNE MACCBOB 3N1eMEHTOB. [ocTpoeHre BcrnoMoraTefbHbIX 3/1EMEHTOB.
AccoumaTtumBHbI YepTex getanu. PacyeT TEXHONOrMY4ECKUX pasMepHbIX Lenei C MPUMEHEHNEM SNEKTPO-BbIYNCANTENBbHBIX
ycTpoiicTs. MpoekTmposaHne cbopok B NX 4. CozgaHue Mooenu getanu. Cuctema KOopAMHaT U NMNOCKOCTY NMPOEKLWIA.
CosnaHue ocHoBaHus getanu. Obwue TpeboBaHNs K 3CK13aM. DNEMEHT BblLABNMBAHUS. DNEMEHT BPaLLEHNS.
KnHemaTtnyeckumin sneMeHT. AnemMeHT no ceveHmsmM. NpurknensaHne n Bbipe3aHne AOMOMHUTENbHBIX 31IEMEHTOB.
JononHuTenbHble KOHCTPYKTMBHbIE aneMeHTbl. CeveHne, 3epkanbHoe KONMpoBaHWe 1 NOCTPOEHNE MaCCUBOB 3N1IEMEHTOB.
MocTpoeHre BCNoMOraTenbHbIX 3/1EMEHTOB. ACCOLMATUBHBIA YepTeX AeTanu. JIMHrBncTnyeckoe obecrneyeHne cMcTem
cucTEMax aBTOMaTM3NPOBAHHOIO NMPOEKTUPOBAHNSA. TEXHNYECKOe 0BecrneyeHe CUCTEM CMCTEMAX aBTOMAaTN3UPOBaHHOIO
npoekTupoBaHus. iMutaunoHHoe mogenuposaHne npouecca cbopkm B NX Plant simulation. MpoektuposaHne
NPOW3BOACTBEHHOrO y4acTka ana nsrotoeneHuns getanm "Kopnyc potopa ¢ stynkamu”. [loctpoeHne mogenn peannsaumu
6a30BOI MPOV3BOLACTBEHHOMN CUCTEMBI. AHANN3 cpopmmpoBaHHoin mogenu MC. OnTrMusauns mogenu
NPON3BOACTBEHHON cucTeMbl. BuayanbHoe npencrasneHvne mogenv B 3D. OCHOBHblE CUCTEMbI aBTOMATM3NPOBaHHOIO
NPoeKTUpoOBaHnsa npumMeHsemble B mawmnHoctTpoeHnn: Pro/ENGINEER, KOMIMAC, BEPTUKAJb, NX, CATIA, Tecnomatix,
SprutCAM, AutoCAD, ADEM, T-flex, Teamcenter.

2. NMucbmeHHas paborta

Tema 11

Moaenu, npuMeHsieMble B CUCTEMAX aBTOMaTU3POBAHHOMO NPOEKTMPoBaHMs. Martematuieckne Mogenu B cuctemax
aBTOMaTU3MPOBAHHOIrO NPOEKTUPOBaHUS. PyHKLMOHaNbHbIe Mogenn. CTpyKTypHO-nornyeckme mogeny. MIMMuTaumoHHble
monenu. TpeboBaHus kK Mogensm. Knaccudukaums MaTeMaTuyecknx Mogenein. 3tansl NOCTPOEHNS MaTEMAaTNYECKMUX
mopenei. Kputepun oueHkn matematmdeckux mogenein. KomnbiotepHas peanusaumns mateMaTnyeckmx Mogenen.

3. NMucbmeHHOe pomallHee 3apaHve

Tema 16

. OCHOBHblE CUCTEMbI aBTOMaTU3MPOBAHHOIO NPOEKTUPOBAHMS NpUMeHsieMble B MalwmHocTpoeHun: Pro/ENGINEER
. OCHOBHblE CUCTEMbI aBTOMaTU3MPOBAHHOIO NPOEKTMPOBaHUS NpuMeHsieMble B MawunHocTpoeHun: KOMIMAC

. OCHOBHbIE CUCTEMbI aBTOMAaTU3MPOBAHHOIO NPOEKTMPOBAHMS NPUMEHSEMbIE B MalwmHocTpoeHun: BEPTUKAJTTb

. OCHOBHblE CUCTEMbI aBTOMATU3MPOBAHHOIO NPOEKTMPOBAHUS NPUMEHSIEMbIE B MAWMHOCTPOEHUN: NX

. OCHOBHblE C1CTEMbI aBTOMaTU3MPOBAHHOIO NPOEKTUPOBAHUS NPUMEHsieMble B MalwmMHocTpoeHun: CATIA

. OCHOBHblE CNCTEMbI aBTOMAaTU3MPOBAHHOIO NPOEKTMPOBAHUS NPUMEHSIEMbIE B MAWWHOCTPOEeHNK: Tecnomatix

. OCHOBHblE CUCTEMbI aBTOMATU3MPOBAHHOIO NPOEKTMPOBAHUS NPUMEHSIEMbIE B MAWMHOCTPoeHUn: SprutCAM

. OCHOBHblE CUCTEMbI aBTOMATMU3MPOBAHHOIO MPOEKTUPOBAHNS NPUMEHSIEMbIE B MaWwnHOCTpoeHun: AutoCAD

. OCHOBHblE CUCTEMbI aBTOMaTU3MPOBAHHOIO NPOEKTMPOBAHUS NPUMEHSIEMbIE B MalMHOCTPoeHun: ADEM

10. OCHOBHbIE CUCTEMbI aBTOMATU3NPOBAHHOMO NPOEKTUPOBAHMS MPUMEHSEMbIE B MaWMHOCTPoeHun: T-flex.

11. OCHOBHbIE CMCTEMbI aBTOMATU3NPOBAHHOIO MPOEKTUPOBAHNS MPUMEHSEMbIE B MALLMHOCTPOEHMU: Teamcenter.
3aver

Bonpochl k 3a4erty:

CuncTeMHOE NPOEKTUPOBaHNE TEXHONOTMYECKUX NpoLeccoB. CTpaterny NPOeKTUPOBaHMS TEXHONOMMYECKMX NPOLLECCOB.
Crparerns npoeKkTMpoBaHus TEXHONOrMYECKMX MPOLLECCOB -
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nuHenHas. Ctparternyn NPoeKTMPOBaHMS TEXHONOrMYECKMX MPOLECCOB - unknndyeckas. Ctparerun npoekTnposaHms
TEXHONOrM4eCcKux NpoLeccos - agantmeHas. Mogenu, npuMeHsieMble B CUCTEMAX aBTOMaTU3MPOBAHHOIO
npoekTmposaHus. Marematnyeckne Mogeny B CUCTeMax aBToMaTn3npoBaHHOMO NPOEKTUPOBaHWS. PyHKLMOHANbHbIE
MOLENW, CTPYKTYPHO-NOrMYECKUE MOLENW, UMMUTALMOHHBIE MOLENW U T.4., MHOPMALMOHHOE 0BecneyeHme cuctemax
aBTOMaTN3MPOBAHHOIrO NPOEKTMpPoBaHus. MeToabl aHann3a B CMCTEMax aBTOMaTU3MPOBAHHOIO NPOEKTMPOBAHUS
TeXHonorm4yeckux npoueccos. Metoabl CMHTE3a B CMCTEMAxX aBTOMaTU3MPOBAHHOIO NPOEKTUPOBAHUS TEXHONOMMYECKNX
npoueccos. OcHoBbI TBEPAOTENBHOrO NpoekTuposaHus B NX. Bugpl TpexmepHoro mogenuposaHus: KapkacHoe
mMogennposaHue, NoBepxHOCTHOE MoaennpoBaHve. TeepaoTenbHoe MogenposaHme. Pacyet TeXHONOrmM4eckunx
pasMepHbIX LieNel C NPYMEHEHNEM 3NEKTPO-BbIYUCIUTENBHBIX YCTPOCTB. MpoekTuposaHne cbopok B NX. CozpaHve
mMomenu getanu. Cuctema KoopauHaT 1 MNockocTy npoekuuii. CosanaHne ocHoBaHus getanu. Obuwme TpeboBaHus K
3CKM3aM. OneMeHT BblAaBNnBaHus. OnemeHT spaweHns. KnHemaTnyeckumin aneMeHT. SNeMeHT No CeHeHnsIM.
MNpuknenBaHne n Bolpe3aHne AONONHUTENbHbIX 3NeMeHTOB. JononHNTeNnbHble KOHCTPYKTUBHbIE aneMeHTbl. CeyeHue,
3epkanbHOe KONMpoBaHME 1 NOCTPOEHNE MACCMBOB 3N1eMeHTOB. [10CTpoeHne BCnoMoraTebHbIX 91EMEHTOB.
AccoumaTtmsHbI YepTex getanu. Metoabl oNTMM3aLMM CUCTEM aBTOMaTU3MPOBAHHOIO NPOEKTMPOBaHMS.N3yveHne
Harpy>XeHHbix coctosHmin getaner B NX Advanced simulation. AHann3 npo4yHOCTN pamHbIX KOHCTpyKumiA. Pacuet HOC
BPALAWMXCSH KOHCTPYKLUMIA. HENMHENHBIN aHann3 ¢ y4eTOM KOHTAKTHOrO B3anMoAencTeusi. BubponpoYHOCTb KOPNYCHbIX
netanei. CynepaneMeHTHOE pedyLnpoBaHve s aHanmaa cBoboaHbIx konebaHuin. MooenvuposaHve TeHeHnin B
Bo3ayxoBogax. CFD-aHanua paboTbl KNMMaTUHeCcKon YCTaHOBKN. JIMHrBUCTMYECKOE 06ECMEYEHME CUCTEM CMCTEMAX
aBTOMATU3VMPOBAHHOMO NMPOEKTUPOBaHWS. TexHuYeckoe obecrneyeHne CUCTEM CUCTEMaX aBTOMaTU3NPOBAHHOMO
npoekTupoBaHus. iMutaunoHHoe mogenuposaHne npouecca cbopkm B NX Plant simulation. MpoektuposaHne
NPOV3BOACTBEHHOIO y4acTka 4sis n3rotoeneHns getany "Kopnyc potopa ¢ BTynkamu". [1ocTpoeHne mogenn peannsaumm
6a30BOIi MPOV3BOLACTBEHHOMN CUCTEMBI. AHANN3 cpopmrpoBaHHoin mogenu MC. OnTrMusauns mogenu
NPON3BOACTBEHHON cucTeMbl. BuayanbHoe npencrasneHvne mogenv B 3D. OCHOBHblE CUCTEMbI aBTOMATM3NPOBaHHOIO
NPOeKTUPOBaHnsa NnpumMeHsemble B MawmnHoctTpoeHnn: Pro/ENGINEER, KOMIMAC, BEPTUKAJb, NX, CATIA, Tecnomatix,
SprutCAM, AutoCAD, ADEM, T-flex, Teamcenter.

CemecTp 6

TekyLwuin KOHTpONb

1. JTaBopaTtopHble paboTbi

Tembl 17,18, 19, 20

MNMocTtaHoBka 3amayn onTummnsaunn. Teopema Berpwrpacca. OgHonapameTpuyeckas onTuMmn3auns.
MHoronapameTpuyeckas ontummaaumsi. Meton buccekumin. Meton auxotomun. Meton ckaHnpoBaHus. Meton 30n0Toro
ceyeHus. Meton nokoopamnHaTHoro cnycka. Meton rpagmeHTHoro cnycka. Meton HetotoHa. MeTtog Hauckopenwero
cnycka. 3agayum nMHeHoro nporpamMmMuposaHmns. KaHoHnyeckas n obwas gpopma 3anayv NMHERHOro
nporpamMmmpoBaHusl. Buapl MHOroyronbHUKOB pelieHunin. Metoapl pelweHns 3anay MMHERHOro NporpamMmypoBaHms.
Cumnnekc MeTon, Kak adphekTUBHbIA cnocob onTuMmU3aLMm 3aTpat npu NPON3BOACTBE NMONUMEPHbBIX KOMMNO3ULIMOHHbIX
matepuanos. Kputepumn ontumanbHocTu. PelleHne TpaHCnopTHOM 3aaayv MeTonoM ceBepo-3ananHoro yrna. PeweHne
TPaHCNOPTHOM 3a4a4v MeTOAOM MUHUMaNbHbIX 3aTpaT. MeToq y3noBbix noTeHumanos. TpaHcnopTHas 3anaya B
NHXeHepHbIX pacyetax. Kputepuin gonyctumoctu. Kputepuin ontumanbHocTu. [puMeHeHne TpaHcnopTHOM 3aaayn B
TEXHUKE. DPPEKT 3aUMKIMBAHNS PeleHns 1 nyTu ero pelwenuns. OgHokpuTepuanbHas ontuMmnsaums. Meton
paHxunposaHns kputepmes. MakcuMmmHas ceseptka. MakcuMuMHUManbHas ceepTka. JinHenHas ceeprka.
OnHonapameTpuyeckas onTUMUsaumns U3nKo-MexaHN4eckmx CBONCTB KOMMO3NLIMOHHbLIX MaTeprnanos.
MHorokpuTepuanbHas onTuMmn3aumns U3nNKo-MexaHn4eckx CBONCTB KOMMO3ULIMOHHbLIX MaTepuanos.MHOXeCTBO
Mapero.

2. MNMpoBepka NpakTUYECKUX HaBbIKOB

Tembl 17,18, 19, 20

MocTtaHoBka 3anayn onTummnaaumn. Teopema Berpwtpacca. OgHonapameTpuyeckas onTuMmn3aumns.
MHoronapameTpuyeckast ontummaaums. Meton 6uccekumin. Meton amxotommn. MeTon ckaHupoBaHus. MeTon 3010Toro
ceyeHus. MeTon nokoopamMHaTHoro cnycka. Meton rpagmeHTHoro crnycka. Meton HetoToHa. MeTton Havnckopeliwero
cnycka. 3agadun nuHenHoro nporpammupoBaHns. KaHoHnyYeckas u oblas dpopma 3anaymv NMHeRHoro
nporpaMmMMpoBaHns. Buabl MHOroyronbHMKOB peleHunin. MeTtoabl peleHms 3anad IMHENHOro NPOorpaMMrMpoBaHNS.
CuMnnekc MeTof, Kak achdpekTUBHbIA cnocob onTUMU3aLmMmn 3atpart npu NPoM3BOACTBE MNOIMMEPHbLIX KOMMO3MUMNOHHbIX
maTepuanoB. Kputepum ontuManbHOCTW. PeweHne TpaHCNopTHOM 3ana4m METOOOM CeBepo-3ananHoro yrna. Pewerne
TPaHCMOPTHOW 3aayn METOAOM MUHMMaNbHbIX 3aTpat. MeTon y3noBbix NoTeHUManoB. TpaHcnopTHas 3anaya B
NHXeHepHbIX pacyeTtax. Kputepwuid gonyctumocTtu. Kputepwuii ontumansHocTu. MNpuMeHeHne TpaHCNopPTHOM 3a4ayum B
TEeXHMKE. DPAEKT 3aUMKNNBAHNS PELWEHNS U NYTU ero peweHns. MHorokputepuanbHas onTuMmn3auus. YcnosHas
mMakcummuzauus. Meton paHxmnpoBaHms kputepues. MakcuMmHas ceeptka. Makcu-mmHumansHas ceeptka. JlIHeHas
ceepTtka. Meton komnpommccos. MeTton naeansHom To4kn. MHorokpuTepranbHas onTuMn3aums n3nkKo-MexaHn4ecKnx
CBOWCTB KOMMO3WLMOHHbIX MaTepuanos. MHoxecTBo MapeTo. MHoxecTBO Cnewtepa.

3. NMucbmeHHas paboTa
Tema 18
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"MaTepuanoBeneHve n TeXHONornM maTepuanos”.

MNocTaHoBKa 3agayn ontummaaummn. Teopema Beipwrtpacca. OgHonapameTpuyeckas onTuMmnsaums.
MHoronapameTtpuyeckas ontummsauus. Metog 6uccekumnin. Meton aguxotomun. Meton ckaHnposaHusi. MeToq 3010T0Oro
ceyeHus. Meton nokoopamHaTtHoro cnycka. Meton rpagmeHTHoro cnycka. Meton HetotoHa. MeTton Hamnckopenwero
cnycka. 3agaym nMHenHoro nporpamMmuposaHins. KaHoHnyeckas n obwas goopma 3anayv NTMHERHOMo
nporpamMmmpoBaHusl. Bugpl MHOroyronbHUKOB pelweHuin. Metogpl peweHns 3agay NMHERHOro NporpaMMypoBaHms.
Cumnnekc MeTon, Kak adpPeKTUBHbIA cnocob onTuMmU3aLmMm 3aTpat npu NPON3BOLACTBE NMOMUMEPHbBIX KOMMO3ULIMOHHbIX
matepuanos. Kputepuun ontumanbHOCTU. PelweHne TpaHCNopTHON 3a4a4v MeToaoM CeBepo-3anagHoro yrna. PeweHne
TPaHCNOPTHOM 3a4a4v MeTOAOM MUHUManbHbIX 3aTpaT. Metog y3noBbix noteHumanos. TpaHcnopTHas 3anadya B
NHXeHepHbIX pacyeTax. Kputepuin gonyctumoctu. Kputepuin ontumanbHocTw. [pUMeHeHne TpaHCnopTHONM 3agayn B
TEXHUKE. DPPEKT 3aLUMKIMBAHNS PELEHNS N MyTW ero pelleHuns.

4, NMucbMeHHOe pomallHee 3agaHve

Tema 20

MHorokpuTepuanbHas onTummsauus. YcnosHas makcummnsaumus. Meton paHxumpoBaHus kputepues. MakcnmmnHas
ceepTka. Makcu-muHnmanbHas ceeptka. JluHenHaa ceeptka. Meton komnpoMmccos. MeTton naeanbHOM TOUKM.
MHorokpuTepuanbHas onTuMn3aumns U3nKo-MexaHN4eCckmx CBONCTB KOMMO3NLUMOHHbIX MaTepunanos. MHOXeCTBO
Mapeto. MHoxecTBo Cnelitepa.

5. KypcoBasi pa6oTa no AucuuninHe

Tema 20

OnTMnsaums coctaBa NOAN3PUPHOrO KOMNO3NLIMOHHOMO MaTepuana HanoIHEHHOro MapLWannToM.
OnTuMmn3auus coctaea NnonmMacOUPHOro KOMNO3MLMOHHOrO Matepuana HarnoIHEHHOro MabasoM.
OnTnmMnsaumst coctaea NOAN3PUPHONO KOMMNO3ULIMOHHOMO MaTepmana HanoNHEHHOrO LIEMEHTOM.
OnTMmn3aumst coctaBa NOAN3PUPHOrO KOMNO3NLIMOHHOIO MaTepuana HanoIHEHHOro aspPOoCUIOM.
OnTuMmU3auus coctaea 3NoKCMAHOr0 KOMMO3MLMOHHOrO Matepuana HarnoIHEHHOMO MapLUanMToM.
OnTuMmM3auusi cocTaea 3MokKCMAOHOro KOMMO3MLMOHHOrO Matepuana HarnosIHEHHOro aMabasom.
OnTMn3aums coctaBa aMnoKCMAHOro KOMMO3MLUNOHHOrO MaTepuana HanonHEHHOIO LIEMEHTOM.
OnTMM3aumsi coctaBa aMnoKCUMMNonnadoMpPHOro KOMMO3MUNOHHOIo MaTepuana HanonHEHHOro aspoCUIOM.
OnTuMmU3auus coctaea 3MnoKCUMONMaUPHOro KOMNO3MLUMOHHOMO MaTepmrana HarnoIHEHHOro MapLanuToM.
OnTuMmU3auusi cocTaea 3MoKCUMoNMagUPHOro KOMMNO3MLUMOHHOMO MaTepuana HaroIHEHHOro AMabasoM.
OnTMn3aums coctaea aMnoKCUMNonMadoMpHOro KOMMO3MLUMOHHOIO MaTepuana HanonHEHHOTO LLEMEHTOM.
OnTMM3aums coctaea arnoKCUMNonnypeTaHoBOro KOMNO3NLIMOHHOIO MaTepuana HanoIHEHHOro aspPoCUOM.
OnTnMmn3aums coctaea aMoKCUMNONMypPETAHOBOrO KOMNO3WLIMOHHOMO MaTepuana HanoIHEHHOrO MapLannTomM.
OnTuMmM3auusi cocTaea 3MnokCUMonMypeTaHoBOro KOMMO3MUMOHHOMO MaTeprana HanonHeHHoro auabasom.
OnTnMM3aums coctaea aMnoKCUMNoNnypeTaHoBOro KOMNO3NULIMOHHOMO MaTepmana HanoNHEHHOrO LIEMEHTOM.
OnTuMu3auus coctaea nonmMagUPHOro KOMNO3nTa HarnoIHEHHOMO MapLUAaNMTOM.

OnTuMmu3auusi cocTaea nonmagoUPHOro KOMNO3nTa HarnoIHEHHOTO AMabasoM.

OnTMn3aums coctaBa NOAN3PUPHOrO KOMNO3WTa HAMNOMIHEHHOMO LIEMEHTOM.

OnTMn3aums coctaea NOAN3PUPHOrO KOMMNO3MTa HaMOIHEHHOrO a3POCUOM.

OnTuMmU3aLums coctTaBa 3MoKCUMAHOrO KOMMNO3uTa HanoNHEHHOro MapLWanmnToM.

OnTuMmM3aLmsa coctaBa anoKCUAOHOro KOMMNo3nTa HanonHeHHoro anabasom.

OnTMmn3aLums cocTasa 3MoKCUIOHOro KOMMNO3nTa HarnoHEHHOTO LIEMEHTOM.

OnTMM3aums coctaea aMnoKCUMNoNnacpMPHOro KOMMNo3mTa HanoNHEHHOro aspPOCUIOM.

OnTnmMmn3aums coctaea aMnoKCUMNoNMadoMpPHOro KOMMNo3mTa HanoNHEHHOrO MapLIanuTOM.

OnTuMmU3auusi cocTaea 3MoKCUMONMaPUPHOro KOMMNO3nTa HanoHEHHOro Anabasom.

OnTMM3aumst cocTaBa aMnoKCMNonnadoupPHOro KOMMNo3nTa HaNnoNHEHHOrO LIEMEHTOM.

OnTuMmU3auust cocTasa 3MnoKCUMoNMypPeTaHOBOro KOMMO3nTa HarofHEHHOIO a3pPOCUTIOM.

OnTnMmn3aums coctaBa aMnoKCMMNONMypPeTaHOBOrO KOMMNO3nUTa HAMOMHEHHOMO MapLWannuToM.

OnTMmn3aumst coctaBa aMnoKCMMNONMypeTaHoBOro KOMNO3nUTa HaNoNHEHHOro AMabas3om.

OnTMM3aums coctaea aMnoKCUMNoNnypeTaHoBOro KOMNO3nTa HaNOHEHHOrO LEMEHTOM.

Ok3ameH

Bonpochbl kK ak3aMeHy:
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Mporpamma amcunnnmHbl "OCHOBLI MOAENMPOBAHMS U ONTMMU3ALUN MaTEPUanoB U TEXHONOrMYeckmx npoueccos"; 22.03.01
"MaTepuanoBeneHve n TeXHONornM maTepuanos”.

MNocTaHoBKa 3agayn ontummaaummn. Teopema Beipwrtpacca. OgHonapameTpuyeckas onTuMmnsaums.
MHoronapameTtpuyeckas ontummsauus. Metog 6uccekumnin. Meton aguxotomun. Meton ckaHnposaHusi. MeToq 3010T0Oro
ceyeHus. Meton nokoopamHaTtHoro cnycka. Meton rpagmeHTHoro cnycka. Meton HetotoHa. MeTton Hamnckopenwero
cnycka. 3agaym nMHenHoro nporpamMmuposaHins. KaHoHnyeckas n obwas goopma 3anayv NTMHERHOMo
nporpamMmmpoBaHusl. Bugpl MHOroyronbHUKOB pelweHuin. Metogpl peweHns 3agay NMHERHOro NporpaMMypoBaHms.
Cumnnekc MeTon, Kak adpPeKTUBHbIA cnocob onTuMmU3aLmMm 3aTpat npu NPON3BOLACTBE NMOMUMEPHbBIX KOMMO3ULIMOHHbIX
matepuanos. Kputepuun ontumanbHOCTU. PelweHne TpaHCNopTHON 3a4a4v MeToaoM CeBepo-3anagHoro yrna. PeweHne
TPaHCNOPTHOM 3a4a4v MeTOAOM MUHUManbHbIX 3aTpaT. Metog y3noBbix noteHumanos. TpaHcnopTHas 3anadya B
NHXeHepHbIX pacyeTax. Kputepuin gonyctumoctu. Kputepuin ontumanbHocTw. [pUMeHeHne TpaHCnopTHONM 3agayn B
TEXHUKE. DPPEKT 3aLUMKNMBAHNS PELEHNS 1 MyTW ero peweHus. MHorokputepmanbHas ontuMmnaaums. YcnosHas
mMakcummaaums. Metog paHxuposaHus kputepres. MakcummHas ceeptka. Makcu-mnHumanbHas ceeptka. JlnHenHas
ceepTka. Meton komnpomnccos. Meton ngeanbHon To4kn. MHOrokputepranbHas onTuMmaaums pruamko-MexaHn4ecKunx
CBOWICTB KOMMO3ULMOHHBIX MaTepranos. MHoxecTBo MapeTo. MHoxecTBO Cnewtepa.

6.4 MeToounueckne matepuanbl, onpeaensiolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNlbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpoOBaHUSA KOMMNETEeHLUN

B KDY peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumninHe (Moaynio)
MOXHO nony4nTtb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 6onee - "3a4TeHO".

55 6annos n MeHee - "He 3a4TeHO".

[ins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 H6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HAaBbIKOB U (UK) onbiTa Ortan | KonnuectBo
KOHTpOns LefATeNbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBaAHNA KOMMNETEeHL U 6annos
CemecTp 4
TekyLLUA KOHTPONb
Mposepka MpakTnyeckne HaBbIKM NPOBEPSAIOTCA MNYTEM BbIMNOMHEHUS 0ByYaloWwmMmncs
NPakTUYeCKMX |NpakTUYecKkmnx 3agaHunin B yCNOBUSIX, MOTHOCTbIO MW YACTUYHO MPUONNXKEHHbIX K 1 30
HaBbIKOB YCNoBMAM NPOGIECCMOHANBHOWM AeaTenbHocTy. [poBepseTcs 3HaHue

TEeopeTu4eckoro Matepuana, HeobxoauMoe L NPaBUIbHOrO COBEPLIEHNS
HeobxoanMbIX OEACTBUIA, yMEHNE BbICTPOWUTL NMOCNENOBAaTENbHOCTb AEACTBUIA,
npakTnyeckoe BnafeHne npuémMamm n MetTogamm pelleHns npoteccroHanbHbIX

3ajau.
MucbMeHHas  [OByyalowmecs nonyyatoT 3a4aHue MO OCBEWEHNIO ONPenEeNEHHbIX TEOPETUYECKMX
pabota BOMPOCOB MW peleHmnio 3aaady. PaboTa BeINONHSAETCS NMCbMEHHO U caaétcs 2 10

npenonasarternto. OueHuBatoTcs BnageHne maTtepunanom rno teme pa60Tb|,
aHannTn4yeckme CI'IOCO6HOCTI/I, BnageHne metogamun, yMeHmna 1N HaBblku,
HeoOXooUMble /15 BbIMONHEHUS 3aJaHWA.

MucbmeHHoe  |OB6yvarowmecs NonyyaoT 3a4aHne NO OCBELLEHMIO ONPeaenéHHbIX TEOPETUYECKNX
JomatuiHee BOMPOCOB MK peleHno 3aaad. PaboTta BeINONHAETCS NMMCbMEHHO AoMa U 3 10
3anaHvie cnaérca npenogasarento. OLeHnBalOTCS BNaAeHne Matepuanom no teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNaleHNE METOAAMM, YMEHNS N HaBbIKY,
HeobXxoaouMble ANS BbINOMHEHWS 3a0aHNIA.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLIMNANHDI. 50
O6yuatowwmiics nonyyaeT Bonpoc (Bonpockl) nnbo 3anaHne (3anaHns) v Bpems Ha
NoAroToBKY. 3a4€T NPOBOAMTCS B YCTHOM, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSATL HYXXHbIE 3HAHWS, HABbIKU M YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELIEHNN NPAKTUYECKMX 3a0aHWA.

CemecTp 5
TeKyL i KOHTPOb

NabopaTopHble |B ayanTopmm, OCHaLLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, obyyatowmecs
paboTbl NPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM
NPaKTUKO-OPUEHTMPOBAHHBIX TexHoNornii. OLEeHMBAIOTCA 3HaHUe MaTepuana u
YMEHME NPUMEHSTb €ro Ha NPaKTWKe, YMEHWUS 1 HaBbIKK MO paboTe ¢
o0bopyLoBaHMEM B COOTBETCTBYIOLLEN NPeMETHO obnacTu.

—
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Mporpamma amcunnnmHbl "OCHOBLI MOAENMPOBAHMS U ONTMMU3ALUN MaTEPUanoB U TEXHONOrMYeckmx npoueccos"; 22.03.01
"MaTepuanoBeneHve n TeXHONornM maTepuanos”.

dopma
KOHTpOnsi

Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa
[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA

STtan

KonuuectBO
6annos

MncbmeHHas
paboTa

OG6yyatowmecs nony4atoT 3aAaHne rno OCBELEHNIO ONpeaen&HHbIX TEOPETUHECKNX
BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS MMCbMEHHO U COAETCS
npenopaeatento. OLEHNBAOTCS BNafeHne MaTepmanom no Teme pabotol,
aHanuTnyeckue cnocobHOCTY, BNafeHne MeToaamm, yMeHUs N HaBbIKK,
HeobxoAMMble NS BbINONMHEHUs 3a8aHU.

10

[NMucbMeHHoe
JomallHee
3aaHune

OO6yyatowmecs nomnyyatoT 3afaHre Mo OCBEWEHUIO ONPenenéHHbIX TEOPETUYECKMX
BOMPOCOB UK peLeHnio 3aaay. PaboTa BbINonHAeTCs MMCbMEHHO AoMa U
coaétcs npenonasatento. OLEeHMBAOTCS BNALEHNE MaTepmanom no TeMe
paboTbl, aHaNMTU4YeCKMe Cnoco6HOCTY, BNafeHne MeToaamm, yMeHUs 1 HaBblKK,
HeobXoAMMble 4NS BbINONHEHUS 3a8aHUi.

10

3auer

3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNNHDI.
Obyuatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3afaHue (3anaHns) n Bpemsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

50

CemecTp 6

TeKkyL i KOHTPONb

NabopatopHble
paboTbl

B ayamTopum, ocHawWwéHHON COOTBETCTBYIOWMM 060pyLoBaHMEM, 0Dy4atowmecs
NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NpPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWER NpeaMeTHON obnacTu.

10

Mposepka
npakTn4eckKmnx
HaBbIKOB

MpakTuyeckne HaBbIKM NMPOBEPSIOTCS MYTEM BbINONHEHWS 0ByYaoWUMUCS
NpakTUYeCKMX 3aaHuUiA B YCNOBUSX, MOMHOCTBIO UM YACTUYHO NPUBIVXKEHHBIX K
YCNoBMAM NPOGECCMOHANBHON AeaTenbHoCcTW. [poBepseTcs 3HaHue
TEOPETNYECKOrO Mateprana, Heobxo4MMoe LS NPaBUIbHOrO COBEPLIEHNS
HEOBXOLMMbIX OEACTBUIA, YMEHUE BbICTPOUTL NOCNELOBATENBHOCTL AENCTBUIA,
npakTuyeckoe BnageHne npmémamy n Mmetogamu peleHms npodoecCnoHasbHbIX
3ajau.

10

NncbMeHHas
pabota

Oéyqaroumec;ﬂ nony4aroT 3agaHne no ocseweHuo OI'Ipe,D,eJ'IéHHbIX TeopeTn4eckunx
BOMPOCOB Mnn peweHnto 3ana-d. PaboTa BbINONHSIETCS NMUCbMEHHO U coaéTtcs
npenogaBsaresto. OueHuBatoTcs BnageHne martepunanom no teme pa6OTbI,
aHanuTuyeckne cnocobHOCTU, BNageHne Metonamu, YMEHUA N HaBblKW,
HeobxoAuMble ONs BbINONHEHUS 3a0aHWA.

MncbmeHHoe
nomauiHee
3apaHne

O6yyatowmecs nomnyyatoT 3afaHNe MO OCBELWEHUIO ONPENENEHHbBIX TEOPETNYECKMX
BOMPOCOB UKW peLeHnio 3aaay. PaboTa BbINonHAeTCs MMCbMEHHO LoMa U
coaétcs npenonasatento. OLEeHMBAOTCS BNALEHWNE MaTeEPMAnoM No TeMe
paboTbl, aHANMTU4YECKME CNOCOBHOCTY, BNafeHne MeToaamm, yMeHUs N HaBbIKK,
HeobXoAMMble NS BbINONHEHUS 3a8aHUA.

Kypcosas
pabota no
ancumnIvHe

KypcoByto paboTy no avcumnnmHe obydatowmecs nuilyT camoCcToSTENbHO A0Ma.
Tembl 1 TpeboBaHus K paboTe hopMynupyeT npenogasatenb. BoinonHeHHas
paboTa cnaétcs npenogaeartento B cpowoposaHHoM Buae. B pabote
npeanaraeTcs COOCTBEHHOE pPeLleHVe onpenenéHHoR TEopPeTNIECKon nnm
npakTuyeckomn npobnembl. OueHMBaoTCS NpopaboTka UCTOYHIKOB, NPUMEHeHne
nccnenoBaTtenbckx MeTo4oB, NPpoBeAeHNe OTAENbHbIX CTaAnin MCCneaoBaHus,
dhopMynrpoBKa BbIBO4OB, coBnioaeHe TpeboBaHuii K CTPYKTYpe 1 0pOPMNEHNIO
paboTbl, CBOEBPEMEHHOCTb BbIMOHEHNS.

20

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. OK3aMeH
MPOBOLWTCS B YCTHOM NN NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl Bonpochl (3agaHunsl) no BceM Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoeky. OLeHnBaeTCs BNaaeHne MatepuasnoMm, ero CUCTEMHoE
OoCBO€EHue, CnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA Npun
aHannae NpobnemMHbIX CUTyaunin 1 PeleHn NPakTUYEeCKnX 3aaaHunii.

50

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOaynst)
OcBoeHUE oucCUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHre OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObiTb AOCTYMHA 00yyalowWwmuMcs B OOHOM U3 ABYX BapPUAHTOB (M60 B 060MX N3 HKX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu u npefocTasneHHbx foctynos HYM KoY,

CtpaHuua 18 ns 24.
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- B MeYaTHOM BMAE - B poHAe brnbnuoTtekn HabepexXHOUENHMHCKOro MHCTMTYTa (connnana) KDY. Obyyatowmecs
nony4aroT y4ebHyto nntepatypy Ha aboOHEMEHTE No YnTaTensckuM unetam B COOTBETCTBUM C MPaBmUiaMm NoNb30BaHNSA
61bnMoTEKONA.

ONeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOFMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". MpU MCMONb30BaHMM NeYaTHbIX U3naHWn GBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro n3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha kKaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NONONHUTENBHOM y4ebHON nuTepaTtypbl, HEOOXOAUMOI A1 OCBOEHNS AUCLUMNAMHBI (MOoYNs),
HaxonmTcs B MNpunoxeHumn 2 k paboyeli nporpamMme AucLMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagatensiMu anekTpoHHbIX U3AAHWIA U MPU N3MEHEHWN KOMNNEKTOBAHWS (OOHA0B 61bnmoTeku
HabepexHo4enHMHCKoro nHeTuTyTa (gounmnana) KoY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

Coursera - https://www.coursera.org/
MIT OpenCourseWare - https://ocw.mit.edu/
OpenEDX - hitp://open.edx.org/

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHaLmm

nekumnn OcBoeHune ancunnnnHbl npegnonaraet NoAroToBky K NEKUMOHHbIM 3aHATUAM NO TEMaM! MocTaHoBka
3agayun OCyLLI,eCTBJ'ISIFl yqe6Hb|e ,!J,el7|CTBI/IF| Ha NEeKUMOHHbIX 3aHATUAX, CTYOEHTbl O0/KHbl BHAMATENNbHO
BOCMPUHMMATb ,D,GVICTBVIFI npenonaBartens, 3anoMmnHaTb CKnagbliBalowmnecs o6pa3b|, MbIC/TUTD,
ﬂ,OéMBaTbCﬂ NOHMMaHnsA n3dy4yaemoro npenmeta, NnpuMeHeHuns 3HaHWN Ha npakTuke, npun peweHunmn
y4yebHo-npodreccuoHanbHbix 3anay. CTyoeHTbl AOMXHbI akKypaTHO BECTU KOHCMEKT. B cryyae
HeLOMOHMMaHNS Kakoi-nnbo YacTn npenMeTa cnefyeT 3aaaTtb BONPOC B YCTAHOBNEHHOM NOpsiaKe
npenoaasaTtento. B npouecce paboTbl Ha neKUmUn HEOBXOAMMO Tak Xe BbIMOMHATb B KOHCMEKTax
MOAENN N3y4aeMoro npeameTa (PUCYHKM, CXEMbI, HEPTEXM U T.4.), KOTOPble UCNONb3yeT
npenonaBaTtenb. PaboTy Hag KOHCNEKTOM crelyeT HaunHaTb ¢ ero AopaboTku, XenatenbHo B TOT Xe
OeHb, NoKa Matepunan ele nerko Bocnpon3soonm B namAaT (Llepes 10 yacos nocne nekunn B NnaMAaTu
ocTaetcs He 6onee 30-40 % matepuana). C uenbio 0opaboTkn He06X0AMMO NPOYUTaTb 3anmncu,
BOCCTaHOBWUTb TEKCT B NaMATW, a TakXe UCnpasuTb ONUCKK, pacumdposaTtb He NPUHATbIE paHee
cokpaueHusa, 3anonHNTb nponylweHHble MecTa, NOHATb TeKCT, BHUKHYTb B €ro CMbIC/. ,El,anee
npoynTaTb MaTepuan rno peKkoMeHoyemonm nureparype, paspelas B Xo4e YTeHNs BO3HUKLWMEe paHee
3aTpyaoHeHWs, BOMPOChI, a TakXe OoNoNHAA U ucnpaBndsa cBon 3anncu. 3anucu AONXHbI ObITb
HarnaoHbIMK, Onga 4ero cnenyeT NpuMeHAaTb pas/inyHble crnocobbl BbI,IJ,eJ'IeHI/IVI. B xonoe ,D,Opa6OTKVI
KOHCNeKTa yrﬂyéﬂﬂ}OTCH, pacWnpsAanTCAa 1N 3aKpennaTCa 3HaHNA, a Takxe OOMNONTHAETCA,
NCNPaBNsieTCs U COBEPLIEHCTBYETCS KOHCMEKT. B cnyyae npumeHeHnsi B o6pasoBaTenibHOM npoLecce
ANCTaHUMNOHHbIX o6pasoBaTeanb|x TEXHONOrnmn 06yqarou.u/|e091 ocBamBakOT nekunn Ha nnaTq)opme
"Microsoft Teams".

npakTtuyeckme | NMoAaroToBKy K KaxA0My MpakTUYecKoMy 3aHATUIO Bbl 4OMXKHBI HAYaTb C 03HAKOMEHMWS C MNJTAHOM

3aHATMA NPaKTMYEeCKOro 3aHATUS, KOTOPbIA OTpaxaeT cogepXaHue NpeanoXeHHon TeMbl. TwartenbHoe
npoayMbiBaHNE U N3y4YeHre BONPOCOB MiaHa OCHOBbIBAETCS Ha npopaboTke Tekylero Matepuana
nekuunn, a 3ateM nsydeHuns obssatenpHol U ONONHUTENbHOW NUTepaTypbl, PEKOMEH10BaHHOM K
NaHHoI Teme. Bce HOBbIE MOHSATUS NO M3y4aeMoil TeMe HeobXx0AMMO Bbly4YMTb HAU3YCTb N BHECTU B
rnoccapuii, KotTopblil LlenecoobpasHo BECTM C CaMOro Hadvana nsydyeHus kypca. B cnyyae npumeHeHus
B 06pa3oBaTenibHOM NpoLecce ANCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOMMIA oby4yatolwmnecs
BbINONHSAOT 3aaaHuns Ha nnatgopme "Microsoft Teams"

nabopaTopHbie| MoaroToBky K Kaxaol nabopatopHoi paboTte Bbl 0OMXHbI Ha4aTb C 03HAKOMIEHMS C NMIAHOM

paboTbl nabopatopHoit paboTbl, KOTOPLIA OTpaxaeT CoaepXaHue NpennoXeHHon Tembl. TwartenbHoe
MPOLYyMbIBaHME U N3y4YEeHME BONPOCOB MiaHa OCHOBLIBAETCS HA NpopaboTke TeKywero matepmana
nekumun, a 3aTeM n3ydeHnst 0653aTenbHON 1 AOMONHUTENbHOR NMTEPATYPbl, PEKOMEHLOBAHHOM K
,EI,aHHOVI Teme. Bce HoBbIE MOHATUSA MO msyqaeMoﬁ Teme HeO6XO,EI,I/IMO Bbly4Tb HAN3YCTb 1 BHECTU B
rnoccapui, KoTopblli LenecoobpasHo BECTV C CAMOro Hayana u3yvyeHus kypca. B cnyyae npumeHeHust
B 06pa3oBaTenbHOM MPOLECCE LMCTAHLMOHHbIX 06pa3oBaTeNbHbIX TEXHONOrMiA 0byyatowmecs
BbINONHSIIOT 3a4aHns nabopaTopHbix paboT Ha nnatgpopme "Microsoft Teams"
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camocTosi- | [Ins ycnewHoro ocBOeHUs MaTepuana ctyaeHTaM pekoMeHoyeTcsl cHavana 03HakKoMUTbCS € y4ebHbIM
TenbHas mMaTepuanom, N3N0XeEHHbLIM B NEKLMSX U OCHOBHOW NnTepaType, 3aTeM BbINONIHUTb CAMOCTOSITENbHbIE
paboTa 3afaHus, npu HeobxoamMocTh obpallasch K OonofaHUTENbHON nuTepatype. B npouecce 1
caMmocTosiTeNbHOM paboTbl MOXHO BbIAENUTb 2 3Tana: - OpraHn3aLNoHHbIRA, - 3aKpenneHue 1
yrnybneHvne TeopeTnyeckmx 3HaHWii. Ha nepBoM aTane CTy4eHT nnaHMpyeT CBOK CaMOCTOSITENbHYIO
paboTy, KOTOpas BKNOYAET: - YSCHEHWE 3a4aHUst Ha CaMOCTOATENbHYIO paboTy; - noabop
PEKOMEH0BaHHON NUTepaTyphbl; - COCTaBneHne nnaHa paboTbl, B KOTOPOM ONpPeaensitoTCs OCHOBHbIE
NyHKTbI NpeacToswei noarotoekn. CoctaBneHve nnaHa AUCUMNIMHUPYET U NoBbIWaeT
opraHvM3oBaHHOCTb B paboTe. BTopoii atan BKAO4YaeT HENOCPEeACTBEHHYIO NOArOTOBKY CTyAEHTa K
3aHATUIO. HaymHaTb HaOo C U3y4eHUs peKOMeHa0BaHHoON nuTepaTtypbl. Heo6XoaAMMO NOMHUTb, YTO Ha
nexkumnn obbl4HO paccMaTprBaeTCsl He BECb MaTepuan, a ToNbKo ero Hanbonee BaxHas U CNoxHasi
yacTb, Tpebytowas NosiCHeHW NpenoaasaTens B BONPOCe KOHTAKTHOW paboTbl CO CTyAeHTaMu.
OcrtanbHas ero 4acTb BOCMOJIHSIETCS B MPOLIECCE CaMOCTOsITENbHON paboThl. B cBs3n ¢ atum paboTta
C pekoMeHoBaHHOW nuTepaTypoi obsizatensHa. Ocoboe BHMMaHWe Npu 3ToM Heobxoanmo obpaTnuTb
Ha coaepXaHne OCHOBHbIX MONOXEHWI U BbIBOAOB, 00 bSICHEHNE SBNEHWIA U DAKTOB, YSICHEHNE
NpPakTN4YecKoro NPUIOXEHNs paccMaTprBaEMbIX TEOPETMYECKUX BONPOCOB. B npouecce atoi paboTbl
CTYAEHT OONMXEH CTPEMUTbCS MOHSTb U 3aNOMHUTL OCHOBHbIE MOOXEHNS paccMaTpMBaeEMoro
martepwuana, npumepsbl, NOsSICHSIOWWe ero, pasobpaTtbcs B UANOCTPATUBHOM Matepuarne, 3agadax.
3akaH4MBaTb NOAFOTOBKY CnedyeT COCTaB/eHNEM nnaHa (NepeyHst OCHOBHbLIX MYHKTOB) MO
n3y4aemMoMy matepuany (sonpocy). Takoi nnaH No3BonsieT COCTaBUTb KOHLEHTPUPOBAHHOE, CXaTtoe
npeacTtaeneHne no n3y4aemMblM BONpPOcam 1 CTPYKTYpUpOoBaTh M3y4eHHblin MaTtepuan. LienecoobpasHo
FOTOBUTLCS! K CEMMHAPCKMM 3aHSITUSIM 3apaHee, a MMEHHO: HAa OCHOBE U3y4YeHUs pEKOMEHA0BaHHO
nnTepaTypbl BbINUCATb B KOHTEKCT OCHOBHbIE KATEropumn 1 NOHATUA MO y4ebHOon aucumnninHe,
NMoAroTOBUTb PasBepPHYTHIE MaHbl OTBETOB U KPaTKoe ColepXaHue BbiMONHEHHbIX 3anaHnii. CTyneHT
[ONXeH 6blTb FOTOB K KOHTPONbHbIM ONPOcaM Ha KaxaoM y4ebHoM 3aHaTMun. OpobpsieTcs 1
NoowpsieTCs MHNLMATMBHbIE BbICTYNNEHNS C AOKNanamy Nno TeMam CEMUHAPCKUX 3aHSTUIA.

npoeepka | Mpu npoBepkn NpakTUYeCKUX HaBbIKOB Bbl AOMXHbEI NPOSIBUTE CBOM CMOCOOHOCTU CBOBOLHO OTBETUTD
NMPaKkTUYeCcKMX | Ha TEOPETMYECKME BOMPOCH! MPaKTUKYMa, BbICTyNaTb U y4acTBOBATb B KOMNEKTUBHOM 06CYXAEHNM

HaBbLIKOB BOMPOCOB 13y4aeMoii TeMbl, MPaBWbHO BLIMONHATL NPakTUyeckne 3agaHus. [ns atoro B npouecce
MOArOTOBKM K MPaKTU4YEeCKUM 3aHsTMAM, Bam Heobxoanmo obpaTtnte ocoboe BHUMaHme Ha
CaMOoCTOSITENIbHOE U3y4eHNe PEKOMEHOOBAaHHOM nuTepatypbl. Mpu BCei NoNHOTE KOHCMNEKTUPOBAHUS
NeKUMM B HEl HEBO3MOXHO M3MI0XNTb BECb MaTepuan us-3a nMMmTa ayautopHblx 4acos. [oaTomy
camocTosiTenibHasi paboTa ¢ y4ebHukamm, y4ebHbIMU NOCoBUAMU, HaYHHO, CNPaBOYHON NUTepaTypoi,
mMatepuanamm neproanyecknx nsnaHuii n MiHtepHeta sisnsetcs Hambonee apPEKTUBHLIM METOLAOM
MOsSyHEeHNs AOMONHUTENbHBIX 3HAHWIA, MO3BONSET 3HAYUTENIbHO aKTMBU3MPOBATL NPOLIECC OBNaAEHMS
nHpopMaumeir, cnocobeteyeT 6oee rnybokoMy YCBOEHMIO N3y4aeMoro MaTtepvana, oopMupyeT y
Bac oTHoweHue K KOHKpeTHoI nNpobneme. B cnyyae npvmeHeHusl B 0b6pasoBaTtesibHOM npoLecce
IMNCTaHUMOHHbIX 06pa3oBaTe/bHbIX TEXHOMOT M NPOBEpPKa NPaKTUYECKUX HAaBbIKOB 0Byyatowmxcsi
npoucxoant Ha nnatgopme "Microsoft Teams”

nucbMeHHas | MNpy NoarotoBke K NUCbMEHHOM paboTe HeO6X0AUMO NMOBTOPUTL TEOPETUHECKME NONOXEHNS NaHHOW

pabota AMCUMNAVHBI, pa3obpaTtb onpeneneHust BCex NOHATUIA 1 NOCTAHOBKM MOAENE, ONUCHIBAOLWMX
NPOLECChI, PACCMOTPETb MPUMEPbI 1 CAMOCTOSTENbHO PELLNTL HECKOMLKO TUMOBbLIX 3a4a4 Nno
COOTBETCTBYIOLEN Teme. Pelas 3anadvy, npeasaputenbHO NOHATb, Kakov TEOPETUYECKUiA maTepuan
HY>XHO MCNOMb30BaTh; HAMETUTb NNaH peleHuns, nonpoboBaTb Ha ero 0CHoBe pewntb 1-2
aHanornyHole 3apauu. Mpu peweHun 3apay Bcerna He06X04MMO KOMMEHTMPOBATL CBOW AEACTBUSA 1
He 3abblBaTb 0 cofepXaTenbHol nHTepnpeTtaumn. B cnyyae npuMeHeHns B 06pa3oBaTtensHOM
npoLecce ANCTaHUMOHHbIX 06pa30BaTeNbHbIX TEXHONOIMA NPOBEpPKa MMCbMEHHbIX paboT
obyyarowmxcs nponcxoant Ha nnatgopme "Microsoft Teams”

NMMCbMEHHOE |_|pl/l noaroToeke K NMCbMeEHHOMY OOMallHEMY 3a0aHUIO H606XOJJ,I/IMO NOBTOPUTb TEOpeTNYeckmne
JomallHee NONOXeHns ,El,aHHOI7I AONCUNNIUHDbI, pa306paTb onpeneneHnsa scex MOHATUNIA N NOCTAHOBKW Mouene|7|,
3agaHve OnMCbIBaKOLWMX NPOLECCHI, PACCMOTPETb MPUMEPbI 1 CAMOCTOSTENBHO PELINTE HECKOMBKO TUMOBbLIX
3afay no cooTBeTCTBytoWel TeMe. Pewas 3apady, npeaBapuTeNbHO NOHSATh, KAKO TEOPEeTUYECKMIA
Matepuman Hy>XHO NCNONMb30BaTb,; HAMETUTb NIaH pelWeHns, I'IOI'IpOGOBaTb Ha ero ocHose pewnTb 1-2
aHanorn4yHbole 3agadn. |-|pVI peweHnn 3ana4y scerna HeO6XOJJ,I/IMO KOMMEHTNpOBATb CBOU ,El,eVICTBI/IFI n

He 3abblBaTbh O COoEPXATENbHOW MHTEPNpeTauun. B cnyyae npumeHeHns B 06pa3oBaTenibHOM
npouecce ANCTaHUMOHHbIX 06pa303aTeanb|x TEXHONOrnm nposepka NMMCbMeHHbIX OOMaLWHNX pa60T
obyyatowmxcs nponcxoant Ha nnatgopme "Microsoft Teams"
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3avet [Mpy NOAroToBKe K 3a4eTy CTYOEHT [OMXKEH MNOBTOPHO U3Yy4MTb KOHCMEKTHI NIEKUMIA, a TakXe
NCTOYHUKW, KOTOPble pa3brpanncb Ha NPaKTUYeCcKUX 3aHATUSX. MpocMoTpPeTb peLlleHnst OCHOBHbIX
3ajay, pelweHHbIX CaMOCTOSTENBHO 1 Ha ceMmnHapax. CocTaBUTb MMCbMEHHbIE OTBETHI Ha BCe
BOMpPOCHI, BbIHECEHHbIE Ha 3a4eTe. B kaxaom bunete Ha 3a4eT coaepXnTcsa Asa Bonpoca. B cnyvae
npruMeHeHusi B 06pa3oBaTenbHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOM M MpueM
3a4yeTa obyvarowmxca npoucxoamT Ha nnatdgopme "Microsoft Teams"”

Kypcosas Mpu noaroToBke K KypcoBor paboTe No TeMe PEKOMEHAYETCS UCMONb30BaTh HAY4YHO-TEXHUYECKYIO

paboTta no | nutepatypa, CnpaBOYHMKN, MHGOPMALMOHHO-MOUCKOBbLIE CUCTEMBI, UCTOYHMKM Internet., Kypc nekumi,
LucumnivHe | matepuansl nabopatopHbIX 1 NpakTuyeckmx paboT. B cnyyae npuMmeHeHns B o6pa3oBatenbHOM
npouecce ANCTaHLMOHHbIX 06pa30BaTeNbHbIX TEXHONOMMA KOHCYNbTALUMS U MPUEM KyPCOBOM paboTh
obyyatowmxcs npoucxoant Ha nnatgopme "Microsoft Teams"

9K3aMeH [Mpy NOAroToBKE K 9K3aMeHy CTYOEHT AOMXKEH NOBTOPHO U3Yy4nTb KOHCMEKTHI NIEKLMIA, a TakXe
WCTOYHUKIW, KOTOPblE pa3brpanucb Ha NPaKTUYeCcKUX 3aHATUSX. NpocMOTPeTb peLlleHnst OCHOBHbIX
3ajad, pelweHHbIX CaMOCTOSTENBHO 1 Ha ceMmnHapax. CocTaBUTb MMCbMEHHbIE OTBETHI HAa BCE
BOMPOCHI, BbIHECEHHbIE HAa ak3aMeH. B kax oM bunete Ha ak3aMeHe coaepXuTcs asa sonpoca. B
cnyyae npuMeHeHusi B 06pa3oBaTenbHOM NpoLecce ANCTaHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOM U
npvem ak3ameHa obydatolmxcs npoucxoant Ha nnatgopme "Microsoft Teams"

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooynio), BKJouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenyrolye KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITEeNbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MIOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIX MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobxo0aMMoCTH B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLUK o6y'-|a+ou1|/|M|/|o;| nHBanungamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE NS PA3NNYHbIX MONb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCcTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJs 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HarmpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHUSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTs, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YNCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILUOHHBIX
TEXHONOIMIA;

- NMPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHopMaLum, opraHM3aunm pasnmyHbIX
(POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 22.03.01

"MatepuanoseneHme n TexHonorum matepmanos” n npodunio noarotoskn "MartepuanoseneHme n TEXHONOrNM HOBbIX
marepuanos”.
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Mporpamma amcunnnmHbl "OCHOBLI MOAENMPOBAHMS U ONTMMU3ALUN MaTEPUanoB U TEXHONOrMYeckmx npoueccos"; 22.03.01
"MaTepuanoBeneHve n TeXHONornM maTepuanos”.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

E51.B.10 OcHoBbI MOAENPOBAHNS Y ONTUMN3ALIMN MATEePUanos 1
TEXHO/IOrMHECKUX MPOLIeCCOB

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 22.03.01 - MarepuanoBeneHvne 1 TEXHONOTUU MaTeEPMANoB
Mpodpmnb noarotosku: MatepuanosefeHne 1 TEXHONOTMU HOBbIX MaTepuanos
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. NeywwnH N. O. MogenvpoBaHue npoLeccoB 1 06 beKTOB B MeTaniayprum : y4ebHuk / U.0. NeywwH. - Mocksa : Dopym :
HUL, MHDPA-M, 2019. - 208 c. - (Bbicee obpasosanve: bakanaspuar). - ISBN 978-5-91134-732-1. - URL:
https://znanium.com/catalog/product/1012428 (nata obpaweHusi: 31.05.2021). - TEKCT : 9NEKTPOHHBIIA.

2. 'Bo3nesa B. A. basosble 1 NpuknagHble MHPOPMALMOHHBIE TEXHONOMMK : y4ebHuk / B.A. MBo3aeBa. - Mocksa :
DOPYM : MIHDPA-M, 2021. - 383 c. - (Bbicwee obpasoBaHue). - ISBN 978-5-8199-0885-3. - URL:
https://znanium.com/catalog/product/1406486 (nata obpaweHusi: 31.05.2021). - TeKCT : 9NEKTPOHHBIIA.

3. TokmuH A. M. Beibop MaTepranos 1 TEXHONOMMiA B MaWMHOCTPOEHUN : y4ebHoe nocobue / A.M. TokmuH, B.A. TeMHbIX,
N.A. CeuHukoga. - Mockea : UHDPA-M ; KpacHosipck : Cnb. doenep. yH-T, 2021. - 235 c¢. - (Bbicwee obpasoBaHue:
Bakanaspuar). - ISBN 978-5-16-016774-9. - URL: https://znanium.com/catalog/product/1230213 (nata obpaieHns:
31.05.2021). - TeKCT : 3NEeKTPOHHbINA.

JononHutenbHas nuteparypa:

1. Kontox B. J1. MNpoekTupoBaHue aBToMaTn3MpPOBaHHbBIX CUCTEM NMPOU3BOACTBA : y4ebHoe nocobue / B. J1. KoHtox. -
Mockga : KYPC : UH®PA-M, 2019. - 312 c. - ISBN 978-5-905554-53-7. - URL:
https://znanium.com/catalog/product/1027253 (pata obpateHusi: 31.05.2021). - TekCT : aNEKTPOHHbIA.

2. [opoxoB B. A. Matepuarnbl 1 nx TexHonoruu : y4ebHuk : B 2 yactsax. Hactb 1/ B. A. Mopoxos, H. B. bensikos, A. .
Cxnptnanse ; nog pen. B. A. 'opoxosa. - MuHck : Hosoe 3HaHwne ; Mocksa : UIHDPA-M, 2019. - 589 c. : un. - (Bbicwee
obpasosaHue: bakanaspuar). - ISBN 978-5-16-009529-5. - URL: https://znanium.com/catalog/product/1014069 (nata
obpaweHns: 31.05.2021). - TEKCT : INEKTPOHHbIA.

3. FopoxoB B. A. Matepuanbl 1 nx TexHonoruy : y4ebHuk : 2 yactax. Yactb 2/ B. A. Topoxos, H. B. bensikos, A. T
CxupTnapnse ; nog pen. B. A. Mopoxosa. - Mocksa : MH®PA-M, 2020. - 533 c. : un. - (Beicwee obpasoBaHue:
Bakanaspwuart). - ISBN 978-5-16-009532-5. - URL.: https://znanium.com/catalog/product/1064170 (nata obpalieHus:
31.05.2021). - TekCT : 9NeKTPOHHbIN.
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Mporpamma amcunnnmHbl "OCHOBLI MOAENMPOBAHMS U ONTMMU3ALUN MaTEPUanoB U TEXHONOrMYeckmx npoueccos"; 22.03.01
"MaTepuanoBeneHve n TeXHONornM maTepuanos”.

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.10 OcHoBbl MOAENNPOBAHNS U ONTUMU3ALNN MATepPUanos 1
TEXHO/IOMMHECKUX MpoLeccoB

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpaenenue nogrotosku: 22.03.01 - MarepuanoBeneHvne 1 TEXHONOTUU MaTeEpPMAanoB
Mpodpmnb noarotosku: MatepuanosefeHne 1 TEXHONOMMU HOBbIX MaTepUanos
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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