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1. IEJIX OCBOEHUA N CHUIIJINHBI

HCHB KypcCa COCTOHUT B (bOpMI/IpOBaHI/II/I Y CTYACHTOB 3HAHUHU 1 yMeHI/Iﬁ 10 OCHOBAM aBTOMaTHU3alluH, YIIPABJICHUA
TEXHOJOTMYCCKUMU IpoHeccaMu.

3ajaun TUCIHIIINHBI:

1. I/IsyquHe OPUHOUIIHAJIBHBIX OCHOB (byHKHI/IOHI/IpOBaHI/IS[ CHUCTEM YIPAaBJICHHUA TCXHOJOTHYCCKHUMH IIPpOLIECCaMU

2. 3HaKOMCTRBO C MNPpUHOHUIIAMHA ITIOCTPOCHHUA CUCTCM YIIPABJICHHUSA

Pe3yﬂbTaTbl O6yHEHI/Iﬂ IO JUCHUIIIIMHE HAITPABJICHBI HA JOCTUKEHUEC NHAUKATOPOB!:

YK-6.1. leMoHCTpHpyeT TOHUMaHKUE OCHOBHBIX MPUHIUIIOB CaMOOOPa30BaHUsL, TPO(HECCHOHATBHOTO U JINYHOCTHOTO
Pa3BUTHSL.

YK-6.2. OnpenensieT cBOU JIUYHBIE PECYPCH K BOZMOKHOCTH ISl TOCTUIKEHUSI TIOCTABIEHHOHN IIEJH.

YK-6.3. leMOHCTpUpPYyeT YMEHHE PALHOHAIBFHOTO PacIpeielIeHHs BpeMEHHbIX U/UIH UHBIX PECYPCOB.

OIIK-5.1. Ompenenser nepedeHb 000pyIOBaHUS HA IPOU3BOACTBE U B JTabopaTopui, obecrednBaromiee 6e30macHoe
TMPOU3BOACTBO IMPU U3TOTOBJICHUU HAHOMATCPUATIOB U I/I3,£L€J'II/II71 U3 HUX.

OIIK-5.2. OueHnBaeT TEXHOJIOTHUH U3TOTOBJICHUSI HAHOMATEPUAIOB M U3 U3 HUX C TIO3UIIUH 0€30MaCHOCTH 1
3¢ HEKTUBHOCTH.

OIIK-7.1. icnone3yeT HOPMATUBHYIO U TEXHOIOTHUYECKYIO JOKYMEHTAIUIO AJISl IPOEKTUPOBAHHS U COMIPOBOXKICHHS
MPOU3BO/ICTBA TEXHUUECKHX OOBEKTOB, CHCTEM U MPOLIECCOB B 00J1aCTH HAHOMHKECHEPHN

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: K.M.02.04

2.1 TpeGoBaHus K NpeJBAPUTEIbHOI MOAr0TOBKe 00y4alomerocs:

CoBpeMeHHBIE TEXHOJIOTHH TIOMCKa B 00paboTKH HH(OPMALIH

be3onacHOCTh XU3HEACATEILHOCTH

[IporpammupoBanue

MaTtemMaTHyecKui aHaIu3

WHxeHepHast 1 KOMIIbIOTEpHast Tpaduka

BBel[eHI/Ie B CIICHUAJIBHOCTH

Beenenue B HaHOWHXKCHCPHIO

2.2 JIncuMnJIuHbI M NPAKTHKH, VIS KOTOPbIX OCBOEHHE JAHHON AUCUMIIJIMHBI (MOAY./I51) He00X0AUMO KaK
npeauIecTByIoLIee:

Hayuno-uccnenoBarenbckas pabora

Hpe)lZ[I/IHJ'IOMHaﬂ IIpaKTUKa

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIUTIINHBI
(MOJIY.JIsT)

YK-6: Cnocoden YHIpaBJasiTb CBOUM BPEMEHEM, BLICTPAUBATDH U PEAJIU30BLIBATH TPACKTOPUIO CAMOPAa3BUTUSA HA
OCHOB€ IIPUHIMAIIOB 06pa303amm B Te4YeHHUe BCel JKU3HU

3HaTh:

Jisa noctmxenns YK-6.1: oCHOBHBIE IPHHITUITEI CAMOOOPa30BaHMUs, IPO(YECCHOHAIBHOTO U TMYHOCTHOTO PA3BUTHSL.

Ymers:

Jna noctuxenus YK-6.2: onpenenars CBOU JIMUHBIE PECYPCHI U BO3MOXKHOCTH I JOCTUKEHUS IOCTaBICHHON LIEIH.

Baanernb:

Jlisa moctmxenns YK-6.3: HaBRIKaMHU pallmoOHAIBHOTO PACIIpeieIeHHs BPEMEHHbIX H/HITH HHBIX PECypCOB, HEOOXOIUMBIX
JUI CAaMOPA3BUTHUSA

OIIK-5: Cnioco6eH NpUHUMATH 000CHOBAHHbIE TEXHNYECKHE PellleHHs B MPodeccnoHaIbLHOI 1esiTe IbHOCTH,
BbIONpaTh 3P eKTUBHBIC U 0€30IIaCHbIe TEXHHYECKHe CPEACTBA H TeXHOJIOTHU

3HaTh:

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6oyas nporpamma aucruuinHbl "CUCTEMBI YITPABICHUS TEXHOJIOTHICCKHMU MpolieccaMu’ MO HAPaBICHUIO
noarotoBku (crermaibiocti) 28.03.02 "HanoumkeHnepus" HampasieHHOCTH (npoduito) HanoTexHoMOTHU B crp. 4
matepuanoseneaud ®I'bOY BO «Henl'V»

Jtsa moctmxenns OITK-5.1: 0oCHOBBI TeOpHH yHpaBICHNS TEXHOIOTHYECKUMH CHCTEMaMH, a TakxKe (pyHKIIMOHAIBEHOE
Ha3Ha4YeHHEe TEXHHUYECKUX CPEICTB, BXOIAIIUX B COCTAB CUCTEM aBTOMATUUECKOTO YIIPAaBICHHS

YMmers:

Hnsa npoctrwxenust OIIK-5.2: mpoBoANTH aHANIN3 TEXHOJIOTHYECKOTO Mpoliecca U BHIOHpaTh Hauboee 3 HEeKTUBHYIO CXEMY
ABTOMAaTHYECKOTO KOHTPOJIS U YIIPABJICHHS TEXHOJIOTHIECKUMH MIPOLIECCaMU

Baaners:

Jsa noctrxenus OITK-5.2: npuHOMIamMu 1 METOJAMHU TTOCTPOEHHs aBTOMATUYECKUX CUCTEM yIpPaBICHUS
TEXHOJIOTHUECKUMU IPOLIECCAMU U UX TEXHOJIOIMYECKOM peaan3allu ¢ UCIIOJIb30BaHUEM COBPEMEHHBIX TEXHUYECKUX
CpEJICTB B IPO(ECCHOHAIBHON NeITeIbHOCTH

OIIK-7: Crioco0eH NpoeKTHPOBATH M CONMPOBOKIATH MPOU3BOICTBO TEXHUYECKUX 00bEKTOB, CHCTEM H MPOLECCOB B
00J12CTH HAHOUHKEHEePHH

3HaTh:

s noctmxenns OIIK-7.1: mpuHIMITEI TOCTPOCHUS U (PYHKIIMOHUPOBAHUS aBTOMATU3UPOBAHHBIX CUCTEM YIIPABICHHS,
OCHOBHBIC METOJIB M TEXHUYECKHE CPEICTBAa aBTOMATH3AIIMH THIIOBBIX TEXHOIOTHYECKUX IIPOIIECCOB; OCHOBEI
MPOTPaMMHUPOBAHHS MUKPOKOHTPOJIIEPOB.

YMmers:

Jis noctmxenus OITK-7.1: ucrons30BaTh COBPEMEHHBIC TEXHOJIOTHIECKHIE CPEICTBA ABTOMATH3AIMH U YIIPABICHUS TIPH
U3TOTOBIIEHUH MPOIYKIIUN HAHOTEXHOJIOTUH.

Baanernb:

I[J'IH JOCTHIXCHUA OIIK-7.1: HaBBIKaMU IIPOCKTUPOBAHUA aBTOMAaTHYCCKHUX CUCTEM YIIPABJIICHUSA TEXHOJIOTHYCCKUMU
nponeccaMu U MporpaMMUpPOBaHUSA MUKPOKOHTPOJIJICPOB, HCO6XOZ[I/IMLIX AJIs1 aBTOMAaTUu3alluy 3TUX MMPOLCCCOB B obact
HaHOWHXXCHCPUN

B pe3ynbTaTe 0cBOEHHMS TUCHHILIMHBI 00YIAIOIIHIICH TOTKEH

3.1 |3narn:

3.1.1 | ocHOBBI Teopuu ynpasieHus Texnonornyeckumu cuctemamu (TC), TC kak 00BbeKT ynpaBieHus, TpeOOBaHHS K
CHCTEMaM YIPaBJICHUS TEXHOJIOTHYECKUMHU 00BbEKTaMH, (PyHKIMOHAIFHOE Ha3HAYCHHE TEXHUUECKUX CPEICTB,
BXOJAIINAX B COCTaB CHCTEM aBTOMaTHIECKOTO YIPaBICHHUS, IPHUHIIUIIEI TOCTPOCHUS U (HYHKIIMOHUPOBAHHS
aBTOMATU3UPOBAHHBIX CUCTEM YIIPABICHHS, OCHOBHbIE METOIBI U TEXHHUYECKUE CPEICTBA aBTOMATU3AIUU
THUIOBBIX TEXHOJIOTMYECKUX MPOLIECCOB, OCHOBBI IPOrPAMMHPOBaHUSI MUKPOKOHTPOJLICPOB.

3.2 | YMeTh:

3.2.1 | IpoBOAMTH aHAJIM3 TEXHOJOTHUYECKOTO MpoLecca Kak 00bEeKTa YIPaBICHHS; aHATU3UPOBATH CXEMBI
aBTOMAaTHYECKOTO KOHTPOJIS U YIIPABICHHS TEXHOJIOTHIECKUMH IIPOLIECCAMH; HCIIOIb30BAaTh COBPEMEHHbIE
TEXHOJIOTHYECKUE CTPYKTYPHI M CPEIICTBA aBTOMATH3AIINHI 1 YIIPABICHHUS.

3.3 | Bnagern:

3.3.1 MNpUHIUIIAMU U METOJaMU IOCTPOCHHA aBTOMATUYCCKUX U aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUA
TEXHOJIOTHYECKUMHU PO ECCaMH U UX TEXHOJIOTHYCCKOM pcamm3anuu ¢ UCIIOJIB30BAHNEM COBPEMECHHBIX
TEXHUYCCKUX CPCACTB.

4. OFbEM JUCLIUILJIMHBI (MOAY.IS)

O6was TpyaoemMKkocTb 33ET
YacoB 1o yueOHOMY IUTaHy : 108 Buns! koHTpONS B ceMecTpax:
B TOM YHCIIE
ayAUTOpHBIE 3aHITHS : 34 3aueThl 4
caMoCTosATeNbHas paboTa : 73,8

KOHTaKTHas pabora: 34,2

HKP: 0,2
5. CTPYKTYPA U COJAEPKXAHUME JUCLHUIIIMHbBI (MOYJIST)
Kon HaumeHnoBaHnue pa3je/ioB U TeM /BUJ 3aHATHS/ Cemect | Hacos Jlureparypa
3aHATH p / Kype

Paznen 1. SI3pik C 1 AMPEeKTHBBI NPenponeccopa
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1.1 3amauu Kypca. OCHOBHbIE ITOHATHS U OIIPEEICHUS TEOPUU 1 JIL.1JI1.2 JI1.3
aBTOMAaTHYECKOTO YIIPaBICHHUSA U TEXHUUYECKOW KHOSPHETHKH, JI1.4 JI1.5J12.1
nHpopMaTu3amu. MeTop! 1 QYHKIMA YIIPaBICHHS TEXHOJIOTUICCKAMH J12.2
npomeccamu. /Jlex/ 313233

1.2 Co3pmanne nporpamm Ha s3bike C/C++ /TIp/ 4 JI1.1J11.2J11.3

JI1.4 JI1.5J12.1
2.2
313233

1.3 Jupextussl npenponeccopa. O6padoTka npepriBanuii. McnoaHerne 10 JI1.1 J11.2 JI1.3
acceMOJIepHOTO Koia JI1.4 JI1.5J12.1
/Cp/ 2.2

313233

1.4 Crpykrypa nporpaMmsel Ha C. TUIlbl JaHHBIX, IEPEMEHHBIE, KOHCTAHTHI. 2 JI1.1 J11.2 J11.3
Oyukun. CTpyKTypsL. YKa3aTelu U agpeca MepeMeHHbBIX. MacCHUBHI 1 JI1.4 JI1.5J12.1
crpoku. /JIex/ 2.2

2102233

1.5 Orneparopsl BetBiieHus. Lukimueckne koHcTpykiuu. CTaHIapTHBIE 2 JIT.1JI1.2 JI1.3

¢yHKIIMH BBOJa/BBIBOAA. /JIeK/ JI1.4 JI1.5J12.1
2.2
2102233
1.6 Jupextussl npenpoueccopa. O6paboTka npepbiBanuii. MicnonHeHue 1 JIT.1JI1.2 JI1.3
acceMOnepHoro xona. /JIex/ JI1.4 JI1.5J12.1
2.2
2102233
Pazgen 2. ®ynkuuu u Makpochl s3bika C 1J1 pa3IM4HbIX
KOMITHJISITOPOB
2.1 Cranpaptabie QyHkimn si3pika C/CH+ /Jlex/ 1 JIL.1JI1.2 JI1.3
JI1.4 JI1.5J12.1
2.2
313233
2.2 OyHKIMH 1 Makpocsl komnuisitopa WinAVR. /Jlex/ 2 JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1
2.2
313233
2.3 Oynkmn 1 Makpocs! komnuistopa CodeVisionAVR. 1 JI1.1J11.2 J11.3
/JTex/ JI1.4 J11.5J12.1
2.2
313233
2.4 ®dyrakmy 1 Makpocsl kommuisitopa CCS-PICC /Cp/ 10,8 JIT.1JI1.2 JI1.3
JI1.4 J11.5J12.1
2.2
2102233
2.5 Oyrkm komnmsropa mikroC /Cp/ 10 JI1.1 J11.2 J11.3
JI1.4 J11.5J12.1
2.2
2102233
Pasnen 3. ApxurekTypa MUKPOKOHTpPOJLIEpoB AVR

3.1 BoceMmupaspsinabie MukpokoHTpoiiepsl AVR. CemeiictBa 2 JIT.1JI1.2 JI1.3
BOCBMUPA3PSAAHBIX MUKPOKOHTposepoB AVR. Otnanounas nnata. JI1.4 JI11.5J12.1
Cxema 6a30Boro MoHTaxa. CTPyKTypa MUKPOKOHTpoIepoB AVR. J12.2
IIporpammMupoBanue mamatu. TexHosorus picoPower. / /Jlex/ 2132353

32 CrtpykTypa MUKpoKOHTposiepoB AVR. [IporpamMmMmupoBanue namsiTy. 3 JIT.1JI1.2 JI1.3
Texnomnorus picoPower /Cp/ JI1.4 J11.5J12.1

2.2
2102233
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33 00630p BO3MOXHOCTEH MUKPOKOHTpouTepoB ATxmega A. OpraHu3anus 2 JIL.1JI1.2 JI1.3
namsiTu cemeiictBa ATxmega. KoHTposuiep npsMoro Aoctymna K naMsTH. JI1.4 JI1.5J12.1
Cucrema 00padoTku coObrTHit. CrcTeMa CHHXpOHH3anuH. CUeTYHKH J12.2
peanpHOTO BpeMeH!. Moyns iutanust oT 6atapen. O6paboTka 212233
npepeiBaHuid. AHanoro-uugdposoe nmpeodpazosanue. Lludpo-anamoroBoe
npeobpazoBanue /JIex/

34 Ananoro-nmgposoe npeodpaszoBanue. [{uppo-anagorosoe 3 JIT.1JI1.2 JI1.3
npeoOpazoBanue. Cpencrsa mudppoBanus. Moayiab 0OMeHa TaHHBIMHA 110 JI1.4 J11.5J12.1
nHppaxpacHoMy kaHary /Cp/ 2.2

212233
Pa3nen 4. KoMnuasitopsl u cpeicTBa pa3padoTKH J1Jisi
MHKPOKOHTPO/IIepoB AVR
4.1 Kommusarop WinAVR /Jlex/ 2 JI1.1 J11.2 J11.3
JI1.4 JI1.5J12.1
2.2
2102233

4.2 Cpena paspabotku AVR Studio. Omyisiius. Okao Memory. OkHO 1 JI1.1 J11.2 J11.3
Register. Oxao Watch. Otangka nmporpammel. Hactpoiika mapamerpos JI1.4 JI1.5J12.1
umutaropa. CoznaHue NpoeKkTa ¥ KOMIMISIUS TporpaMmel /JIek/ 2.2

2102233

43 Cpena pa3zpabotku AVR Studio. Hactpoiika mapamMeTpoB ©UMHTATOPA. 10 JIT.1JI1.2 JI1.3

Cosznanne mpoeKTa ¥ KOMIISIHS mporpaMMel. /Cp/ JI1.4 JI1.5J12.1
2.2
2102233

4.4 Cpena paspabotku CodeVisionAVR. Komnuisinys 1 mocTpoeHue 1 JI1.1 J11.2 J11.3
npoekTa. Co3ganue npoekra ¢ moMomrsio Macrepa CodeWizard AVR. JI1.4 JI1.5J12.1
Cosznanne HOBBIX (DaifIoB ¢ HCXOAHBIM KoaoM. OTnaaka 2.2
nporpammel /JIex/ 313233

4.5 Cosznanue npoekra ¢ momoinsio Mactepa CodeWizardAVR. Cosnanue 8 JI1.1 J11.2 J11.3
HOBBIX (DaiiyIoB ¢ UCXOAHBIM KozoM. /Cp/ JI1.4 JI1.5J12.1

2.2
212233
4.6 IIporpammMaTops! aasi MUKpoKoHTpouiepoB AVR. /Cp/ 4 JIT.1JI1.2 JI1.3
JI1.4 J11.5J12.1
2.2
212233
Paznen 5. IIporpaMMHbIe IPpUMePHI JAJ151 MUKPOKOHTPOJLIEPoB AVR
5.1 Pacuer onpenenurens marpuusl. /I1p/ 4 JI1.1JI1.2 J11.3
JI1.4 JI1.5J12.1
2.2
212233
5.2 O6paboTka daiinos. /T1p/ 4 JI.1JI1.2 J11.3
JI1.4 JI1.5J12.1
2.2
212233
53 Vupasnenue XKXK-aucnneem /Cp/ 8 J1.1J11.2J11.3
JI1.4 JI1.5J12.1
2.2
212233
54 GPS-nasuratop /Cp/ 7 J1.1J11.2J11.3
JI1.4 JI1.5J12.1
2.2
212233
5.5 [IporpamMupoBaHre MUKpPOKOHTpOJUIepa cemeiictBa AVR. /TIp/ 4 JI1.1JI1.2 JI1.3
JI1.4 JI1.5J12.1
2.2
212233
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Pa3nen 6. Unas koHTakTHasA padora
6.1 VHnuBuayanbHbIe KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 4 0,2 JI1.1J11.2 JI1.3
JI1.4 J11.5J12.1
J12.2
313233

6. POHJI OUEHOYHBIX CPEJACTB

6.1. Hepeqem, BU/I0B OLI€CHOYHBIX CPE/ICTB

KOHTPOJIbHBIC pa6OTI)I, 3aJlaHUs K NPAKTUICCKUM 3aHATUAM, TECT, BOIIPOCHI K 3a4UCTy

6.2. TunoBblie KOHTPOJ/IbHBIC 3a1aHUA U UHBIC MaTepUaJIbl 1/ TeRyllleﬁ arrecranmu

TurmoBsie KOHTPOJILHBIE 3aIaHUS TPEJCTABIECHBI B (POHIAX OLEHOYHBIX CPENCTB AUCIIUTLTHEI

6.3. TunoOBbIC KOHTPO/IbHBIE BOIIPOCHI U 32JaHUS JIsl IPOMEKYTOYHOH aTTecCTAUH

TuroBble KOHTPOJIBHBIE BOMIPOCH! U 33J[aHUS TIPEICTABICHBI B (DOHIAX OIIEHOYHBIX CPE/ICTB.
[Tpumep BOIIPOCOB K 3a4eTy:

. Ctpykrypa nporpammsl Ha C

. Tunsl 1aHHBIX, HEpEMEHHbBIE, KOHCTAHTBI

. OyHkun

. CTpyKTypbl

. Yka3arenu u ajgpeca nepeMeHHbIX

. MaccuBsbl 1 cTpoKH

. Orniepatopsl BETBICHUS

. [luxsmraeckue KOHCTPYKIUH

. CranmapTHele GyHKIMU BBOJA/BBIBOIA

10. JIupexTuBs mpernpoieccopa

11. O6paboTka mpepsIBaHUI

12. VcnonHenue acceMOIEpHOTo Koia

13. CranaapTHblie GyHKIMH s13b1Ka C

14. ®ynkuuu u makpocs! komnuisitopa WINAVR
15. @ynxmmn u Makpocs! kommuraropa CodeVisionAVR
16. ®ynkimu 1 Makpocsl komnuistopa CCS-PICC
17. ®ynkimu komnuisropa mikroC

18. Bocemupa3zpsiHble MUKPOKOHTpoJLIepsl AVR
19. CemeiicTBa BOCEMHPA3PsAHBIX MUKPOKOHTpPOILIEpoB AVR
20. OTnagouHas niata

21. Cxema 6a30BOT0 MOHTaXka

22. CtpyKkTypa MUKPOKOHTpoJuiepoB AVR

23. IIporpaMMupOBaHUE TaMSITH

24. TexHosorus picoPower

25. O630p BO3MOXHOCTEH MUKPOKOHTpoJutepoB ATxmega A
26. OpraHuzanys naMaTH cemerictea ATxmega

27. KoHTpoJsuiep NpsiMOro JOCTYIa K HaMsITH

28. Cucrema 00pabOTKH COOBITHIA

29. Cucrema CHHXpOHHU3ALUHI

30. CueTuuku peaqbHOrO BpeMEHU

31. Moaynb nuTaHus OT OaTapen

32. O6paboTKa mpepsIBaHUIH

33. Ananoro-mudposoe npeodpazoBaHue

34. llndpo-aHanorosoe npeodpazoBaHue

35. CpexncrBa mmdpoBaHUs

36. Momyns oOMeHa JaHHBIMH 110 HH(PPAKPACHOMY KaHAITY
37. Kommunsitop WinAVR

38. Cpena paspadbotku AVR Studio

39. Omymsiuus

40. OxHo Memory. Oxno Register. Oxao Watch
41. OTnanka nporpaMMbl

O 001N DN K~ Wi —
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42.

43

Hacrpoiika napameTpoB uMuTaTopa

. Co3naHue nMpoeKTa 1 KOMITIIISLUS IPOrPaMMBbL
44.
45.
46.
47.
48.
49.

Cpena paspabotku CodeVisionAVR

Kommmumsanums u mocTpoeHne npoeKTa

Co3panue npoekra ¢ nomomsko Mactepa CodeWizard AVR
Co3naHue HOBBIX (DaiiIOB ¢ UCXOJHBIM KOJOM

Omiagka nporpamMmbl

ITporpamMmMaTops! A1l MUKPOKOHTpOJL1EpoB AVR

6.4. Kputepuu oneHUBaHUA

OreHKa ypOBHS OCBOSHHS IPOTPAMMBI OCYIIECTBIICTCS B BHJIE 3a4€Ta, IIPOBOIMMOTO B YCTHO-IIMCHMEHHOM (hopMe B KOHIIE
4-ro ceMecTpa Mo TeMaM ayIUTOPHBIX 3aHATHH, a TaKkXkKe M0 TeMaM, BEIHOCUMBIM Ha CPC. OLeHka «3a4TeH0» CTaBUTCS MPH
YCIIOBHH TIOJTHOTO U ITyOOKOTO OCBOEHHS MaTepuaia Kypca, BKJIIOYas yMEHHE IPUMEHSATD IT0JIydeHHbIC 3HAHUS JUIS PELICHUS
TpocThIX 3a/1a4. OIleHKa «HE 3a4TEHO» CTABUTCSA B CITydae OTCYTCTBHUS Y CTYJICHTa 0a30BBIX 3HAHMUIT 1O KYpCY B LIEJIOM, THOO

Io

OTACJIBHBIM €0 4acCTsAaM.

7. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO 1Y JIS)

7.1. PexomeHnayemas TuTepaTypa

7.1.1. OcHoBHas1 JuTEpaTypa

ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.1 |benses II. C., Bykun | CucreMsl ylpaBiaeHUs TEXHOIOTUYECKUMU IPOLIECCAMHU: TamM00B : 9BC
A A ydaebHoe mocodue TamboBckuit
(https://biblioclub.ru/index.php?page=book&id=277585) rOCYIapCTBEHHBI
¥ TEXHUYECKUU
YHUBEPCHUTET
(TT'TY), 2014
JI1.2 | benouepkosckas M. | AnropurMmuzanus. Beenenue B s3bIk mporpaMMupoBanust C++: Mockaa : 9BC
E., T'amuna H. B., ydaeOHOe mocooue HanmonansHbIi
Karaega JI. 1O. (https://biblioclub.ru/index.php?page=book&id=428935) OTKpBITHII
YHusepcurer
«MHTYHUT»,
2016
JI1.3 |Ky3nenos B. A., TexHonOrn4ecKue MpoLeccsl MAITMHOCTPOUTEILHOIO Mocksa: ®opym,
UepemnaxuH A. A, MPOU3BOJICTBA: ydeOHOE ITOoCOOue IS By30B 2010
Konrynos U. 1.,
IIspxoB B. B.,
InsikoBa A. B.
JI1.4 | Xaycros U. A, CucreMsl yIpaBlIeHUs TEXHOJIOTHYECKUMU IIPOIECCAMU: Boponex : 3bC
Cyxanona H. B. ydaeOHOe mocodue Boponexckuii
(https://biblioclub.ru/index.php?page=book&id=561760) rOCYIapCTBCHHBI
11 YHUBEPCUTET
HMHKEHEPHBIX
TEXHOJIOTUH,
2018
JI1.5 | ®punman A. JL. S3p1k mporpamMMupoBanust Cut+: Kypc nekuui Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=578114) Hanuonanbusiit
OTKpBITHII
YHuBepcuTeT
«MHTYUT»,
2016
7.1.2. lonoJHUTeIbHAS TUTEPATypa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 |KocTioKOB, ABTOMAaTHU3UPOBAaHHBIE CUCTEMBI YIIPABICHUS O€30MacHOM Mocksa :
Boituenko, pecypcocOeperaroriei sKcruTyaTanueii 000pya0BaHuUs MammHocTpoeHu
KoctiokoB HedTenepepabaTHIBAIOMINX W HEPTEXUMIUECKUX TIPOU3BOJICTB e, 1999
(ACY B3P - KOMITAKC)
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.2 |Moucees B. b., TexHonOrn4ecKue Mpoeccsl MAIIMHOCTPOUTEILHOIO Ilen3a : 9BC
Tapanuesa K.P., MPOU3BOJCTBA: YUEOHUK Ilensenckuit
Cxupmiaaze AL, (https://znanium.com/catalog/document?id=165184) rOCYIapCTBEHHBI
Ckpsi6ua B.A. 1 YHUBEPCUTET,
2002

7.2. llepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"

D1 |Jlanb [DneKTpoHHEIH pecypc] : anekTpoHHO-0ubmmnoreunas cuctema (ObC) / m3parensctBo Jlans. — URL:
http://e.lanbook.com/

D2 | YHuBepcuTeTckas 0MOiInoTeka oHIaiH [ DIeKTPOHHBIH pecypc] : aaekTpoHHo-0ubmoreunas cuctema (OBC) / OO0
Hupextmenua [Ma6mumuar. URL: http:/biblioclub.ru/

23 | IOpaiiT [DnekTpoHHbIH pecypce] : anekTpoHHO-0nbaroTeuHas cucrema (IbC) / m3natenscrBo FOpaiit. URL:
https://urait.ru

7.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOIOT Wi

7.3.1 IlporpaMMHoOe o0ecneueHue

Adobe Connect Acrobat

Adobe Reader

Dev C++

C++ Builder Community Edition

LMS Moodle

Lazarus

Avogadro

OpenOffice

Pascal ABC

Ubuntu Linux

LibreOffice

1O Kaspersky

7.3.2 llpodeccuonanbHble 6a3bl JAHHBIX 1 MHGOPMAIMOHHO-CIIPABOYHBIE CHCTEMbI

1. DnexTpoHHBIH KaTajor HaydHo# 6nbnuorexnu YenlY [DnexTpoHHSIH pecypc] : 6a3a ganHbIX / Yensd. roc. yH-T. —
Yensabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sKypHanel American Physical Society : caiit. — URL: http://journals.aps.org/about — fI3. anri. — Pexkum moctyma: TOJbKO U3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : MynbTuaARCIIMITIMHAPHAS pedepaTHBHAs 0a3a naHHbIX / koMmnanus Thomson Reuters. — Pexxum noctyna:
JUIst 3apeructpup. nois3onateneit Yenl'Y. — TekcT : aeKTpOHHBIH.

4. Scopus : petdhepatuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anri. — Pexkxum mocryna: mis
3apeructpup. nosub3osarenei YenlV. — Tekcr : 37eKTPOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — Pexxum qoCTyma: ajsl 3aperucTpup. Moab30BaTeneit
YenlV. — TekcT : 2J1eKTPOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIUITIJINHBI (MOJY JIS)

OcBoeHHUE AUCIUIUIHHBI OCYIIECTBISIETCS B YIeOHOH ayJUTOPHUH TIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cryaeHToB. Ecim
3aHATHS BEAYTCs Ul IOTOKA CTYIEHTOB, TO JUCLIUILIMHA BEJETCS B JIEKLIMOHHOM ayAUTOPUH MIEPBOTO KOPILyCa,
paccuntanHoii Ha 100 cTyneHTOB.

JUis yCTEIIHOT0 OCBOCHUS JUCILMILUIMHBI ayTUTOPUS JOKHA OBITh 000pyI0BaHA MYTBTUMETUHHBIM KOMIIIEKCOM U 3KPaHOM
JUIS IEMOHCTPALIUH CIIaliI0BBIX IIPE3CHTALIMMI.

Vcrnonb3ytoTest 2IeKTPOHHBIH YUTaNbHBIN 3a1 HaydHoU Onbmuoreku Yenl'Y (aymutopus 206) u yaeOHas tabopaTtopus
BBIUHUCIIUTENBHOH (GH3MKH Kadenpbl TeopeTndeckoit Gpu3uku (ayauropus 222) [uIss cCaMOCTOSATENbHON pabOTHI CTy/ICHTa,
OCHAII[CHHBIE IePCOHAIBHBIMI KOMITBIOTEPAMHU, MYJIbTUMEIUIHON anmapaTypoi. B aymuropusix obecrieueH K0CTyI K
Pa3NUYHON CIIPaBOYHOM JIUTEpaType, SHIUKIONEAUM, OnOanorpadguyeckum 1 MOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
UH(OPMaMOHHEIM pecypcaM «HTepHeT».
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9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

CryzneHTy clielyeT paBHOMEPHO B TEUCHHE CEMECTPA paclpeensiTh yIeOHyI0 Harpy3Ky 1o IpopaboTKe JIeKINOHHOTO
MaTepuala, CaMOCTOATEIbHON paboTe 1o Temam, BeIHOCHMBIM Ha CPC. IIpu BOSHHKHOBEHHH BOIIPOCOB ITO TEMaM,
BeiHOCHMBEIM Ha CPC, cremyeT 0OpaTUThCS 32 KOHCYAbTAIMEH K IPenoJaBaTelio, BeayIeMy JICKIIMOHHBIC 3aHATHS.

B cnyyae npuMeHeHus Tpy 00y4eHUH AUCIUILTHHBI DIEKTPOHHOTO 00YydeHH s, JUCTaHIIUOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOIICHHE 00YJarOIMXCSI U TPEHOAaBaTENsI OCYIIECTBISIETCS B PEXKUME PEATFHOTO BPeMEHH (OHIAHH-IEeKIN
(BeOMHApBI), YaTHI, BUACO-KOH(GEPEHINN | Ap.) WIH OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00ydeHns Moodle,
MS Office365, popyMmsl, 7eKTpOHHAS 1IOYTA U AP.).

ITpu 0OydeHnu auI ¢ OTpaHUYEHHBIMU BO3MOKHOCTSAMH 3[J0POBbsI SIEKTPOHHOE 00ydeHHE, TUCTAHIIMOHHbIE
00pazoBaTebHBIE TEXHOJIOTHH MPEyCMaTPHBAIOT BOZMOXXHOCTH IIpHeMa-TIepeiaui HH(GOPMAIUX B JOCTYMHBIX IS HUX
(opmax.

Peanu3anust qUCHMILUIMHBI C TPUMEHEHUEM 3JIEKTPOHHOTO 00y4eHH s, TUCTaHIIHOHHBIX 00pa30BaTeNbHbIX TEXHOJIOTHUI (anee
— 030, I0T) ocymiecTBisieTcss Ha ocHOBaHHU «[10JI0KEHUS O peau3anui OCHOBHBIX M JOTIOTHHUTELHBIX 00pa30BaTEIbHBIX
IpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00yJeHNS U AUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH B (hefiepaTbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBanus «UenasOMHCKUN rocynapcTBEHHbIH
yHHBepcHUTET», «[1o10KeHNs 0 TIopsiiKe 3aueTa 00YIaOMUMHUCS TI0 OCHOBHBIM ITPO]ECCHOHAIBHBIM 00pa30BaTEIbHBIM
nporpammMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynsTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3zoBaTeNbHYIO AESTEIBHOCTD, YICOHBIX IIPEAMETOB, KypCOB, AUCIUILTHH (MOIYIeH), IPaKTHK, JOTOTHUTEIBHBIX
00pa30BaTENLHBIX MPOrPAMM» MTOCPEICTBOM IEKTPOHHON HH(POpMAIHOHHO-00pa3oBaTenbHO# cpeasl PT'BOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU pealin3aii 00pa3oBaTebHON ACATSILHOCTH C
npumeHerueM D0, JIOT Moryr npuMeHATs KOMIIOHEHTHI, HE BXOAAIINE B IIEpEUeHb AICKTPOHHON HH()OPMALIHOHHO-
00pa3oBaTeNbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMHUCS C
HHBAJIMTHOCTBIO 1 OT'PAHUYEHHBIMHU BO3SMOKHOCTSAMMU 310POBbA

OcBoeHHE TUCHUIUIMHBI HHBAIWAAMH M JIMIAMH C OTPAaHHYCHHBIMM BO3MOXKHOCTSMH 30pPOBBS OCYIIECTBISETCA C
UCIIOJIb30BAaHUEM CIELHMAIBHBIX TEXHHYECKHX CPEJICTB M HMH(OPMALMOHHBIX TEXHOJIOTHH, NpeocTaBisieMblXx PecypcHbIM
y4e0HO-METOJMYECKUM IIEHTPOM I10 OOYUECHHIO MHBAIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOXXHOCTSMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOMIIBHBIC CIICIHANbHBIC TEXHHYECKHE CPEACTBAa JUIS JIMIl C HApYIICHHSIMH 3peHHS H C
HapyIIeHUEM CIyXa, aCCUCTUBHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH).

ITpn HeoOXoanMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSMH 3pEHHS Ha pabOdMX MecTax Ul IPOBEICHUS IPAKTHUECKUX HWIIH
7a00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CIICNHANBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOd HaBHTAIUH,
pedeBble CHHTE3aTOPBI, SKPAHHbIE JIYIIB).

B yueOHble aymuropuu oOecrieunBaeTcs OCCHPENSATCTBEHHBIH JOCTYNm A OOYJalOmMXCS C WHBAIMJHOCTBIO U C
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3I0pPOBBS. B Kaxmolf ayguropuu, rie OOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXXHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETICTBYIONIEE KOIMYECTBO MECT I OOYJAIOMUXCI C y4eToM
HapyleHUH UX 340pPOBbsl.

Jlis ocBOEHMs MUCHUIIMHBI MHBAJIUIAM M JIMLAM C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSl MPENOCTABISAETCA AOCTYN K
MEeYaTHBIM HCTOYHHWKAM, MMEIOMIMMCS B HaydHOH OmbOnmoreke Yenl'Y, ¢ MOMOIIBIO CHEMHWATBHBIX TEXHWYECKHX CPEICTB;
JIOCTYH C MOMOIIBIO CIEIUANBHBIX TeXHHUYECKHX U MPOTPAMMHBIX CPEJICTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTAaBICHHBIM B
(hopMe >IEKTPOHHOTO JOKyMEeHTa B (poHzae HaydHOU 6ubmuorekn Yenl'Y min 31eKTPOHHO-OMONINOTEUHBIX CHCTEMAX.
Y4eOHO-MeTOANYEeCKHe MaTepHaibl Uil OOydJaromuxcss W3 4YHCiIa HHBAIMAOB WM JIMIl C OTPAHWYCHHBIMH BO3MOKHOCTSMH
370pPOBBSI IIPEOCTABIIIOTCS B (OpMax, amalNTHPOBAHHBIX K OTPAHMUYCHUSM HX 3[0POBbS M OCOOECHHOCTSAM BOCIPUSATHS
uHpOpMaLIUK.

Jlnst MHBaNMIOB M JIMI[ C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIb30BaHUEM AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.

ITpu mpoBeseHMH MPOMEXKYTOUHOH AaTTECTAI[MM IO JUCHHUIUIMHE OOYJAIONMMCS C HHBAJIUAHOCTBIO U C OTPAHUYEHHBIMHU
BO3MOXHOCTSIMU 3JI0POBbsl 00ECHEUMBACTCS 10 MX 3asABICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT MX
MHIVBHIYATbHBIX OCOOCHHOCTEH HMHCTPYKIHMH O TMOPSIKE MPOBEICHUS IIPOMEXKYTOUYHON aTTECTAIlHH, OIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3aaHMA (ITHCEMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIbIOTEpE, MHChMEHHO mpudTom bpaiins, ¢
UCIIONIB30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

IIpu mpoBeneHNMH NPOLEAYPHl OLECHUBAHMS PE3YIBTATOB OOY4EHHS WHBAIMAOB M JIMI] C OIPaHUYCHHBIMH BO3MOXKHOCTAMHU
3I0POBBSI NPEIYyCMaTPHBACTCS HCIIONB30BaHWE IpenocTaBieHHBIX Yenl'VY mimm  COOCTBEHHBIX TEXHHYECKHX —CPENCTB,
HEOOXOAMMBIX MM B CBSI3M C UX HHAMBUIYalbHBIMH OCOOCHHOCTAMH. lIpum HE0OXOAMMOCTH WHBAaIMIAM M JIHIAM C
OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI IIPENOCTABIAETCA JOMONHUTENBHOE BpeMs I MOJATOTOBKH OTBETa Ha 3aJaHMUs,
TpOIIe/Typa OIICHUBAHUS PE3YJIFTATOB OOYYECHUS MO AUCHUILTIHE MOJKET IIPOBOUTEHCS B HECKOJIBKO ATAIOB.

© ®I'BOY BO «Henl'V»




28.03.02 Hanoun:xkeHepus, npoguas "Hanorexnosiornu B matepuanosegenuu’', PILJ "Cucremsbl
ynpasjieHHUsl TeXHOJIOTHYecKUMH nmpoueccamMu", 2026 r.H., ouHasi popma o0yyeHuUst

PaGouas nporpaMmma qucuUMIJIMHBI (MOYJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YueHOro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadeapbl GU3NKH KOHIEHCUPOBAHHOIO COCTOSTHUS

[Tporokon 3aceqanust Ne 05 ot 17.02.2026

3aBenyromuil kadeapoit COITIACOBAHO B.JI. byuensnukos
ABTOD (COCTaBUTEIIH) B. A. I'petrasikoB

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1
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