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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy aucHMIUTHHEL pa3padoTai(a)(u): goreHT, K.H. AnekcaanpoB A.C. (Kadenpa ¢pusnuku MOIEKyISPHBIX CHCTEM,
Otnenenue ¢usukn), Alexandrov.Artem.Sergeyevich@gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH pelarth 3a1a4u npodecCHOHAIBHON JIESITENIbHOCTH HA OCHOBE MTPUMEHEHH S
€CTECTBEHHOHAYYHBIX ¥ OOLIEMH)KEHEPHBIX 3HAHUH, METOJOB MaTEMaTHYECKOTO aHAIN3a 1
MOJIe/TMPOBAHUS
OIIK-7 CriocoOeH TPOeKTHPOBATh M COIPOBOXAATh IPOM3BOICTBO TEXHMUECKMX OOBEKTOB, CHCTEM U
pOLIeCCOB B 00J1ACTH HAHOTEXHOJIOTUI M MUKPOCHCTEMHOM TeXHUKH

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

METO[IbI TPOSKTHUPOBAHKSI MUKPOCHCTEMHON TEXHUKU
HokeH yMeTh:

WCIIOJTb30BaTh TIPUKJIaJHBIC IIPOTPAMMBI M CPE/ICTBAa aBTOMATH3MPOBAHHOTO MTPOEKTUPOBAHKUS TIPU PEIICHUN HHKEHEePHBIX
3a1ad4.

IloJoKeH BIIafieTh:
HaBBIKAMU pacyeTa MaTeMaTUYECKUX MOJIENIEH 3JIeKTPOHHBIX KOMIIOHEHTOB U IIPOLIECCOB.
JloykeH TeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTH:

- K PCIIEHMIO 3a/1a4, CBA3aHHBIX C HeO6XOHI/IMOCTLIO IMPUMEHEHUA CPEACTB U METOAOB aHAJIOTOBOU M HI/I(i)pOBOﬁ
9JICKTPOHUKH B cBOer HpaKTH‘{ECKOﬁ JEATCIIBHOCTH,

- 9KCIUTYaTHPOBaTh COBPEMEHHYIO aHAJIOTOBYIO M LIM(POBYIO PAIMOINIEKTPOHHYIO allllapaTypy ¥ o00pyaOBaHUE;
- paboTaTh ¢ COBpEMEHHBIMI 00pa30BaTeIbHBIMU M NH(OPMAIIMOHHBIMH TEXHOJIOTHSIMH.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

JanHas quctuIuivHa (MoAyJib) BKodeHa B paszjen "b1.B.06.01 Jucuunavze! (Mogynn)" OCHOBHOM poghecCHOHATBHOM
obpasoBartesbHON mporpammbl 28.03.01 "HaHoTexHOMOMY 1 MUK pOocucTeMHast TexHuKa (CHUHTE3 M JUarHOCTHKA
HaHOMAaTepUaJIOB, KOMIIOHEHTbl MUKPO- 1 HAHOSJIEKTPOHHOI TeXHUKM)" U oTHocuTcA K yactu OITOIT BO, hopmupyemoit
y4aCTHHUKaMu 00pa3oBaTeIbHbIX OTHOLIEHHH.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHeM KOJN4YeCcTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloImuxcs ¢ npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydaomuxcst

O6m1asi TPyIOEMKOCTh AUCIUTUIMHBI COCTABIIsSAET S 3aueTHHIX (bie) exuautl(pl) Ha 180 vaca(oB).

KonrtaktHas padora - 78 yaca(oB), B TOM YHCJIe JIEKITUM - 36 Yaca(OB), MpaKTHUYECKUe 3aHATUs - 24 yaca(oB), JabopaTOpHbIe
padoThI - 18 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoTh! - 0 yaca(oB).

CamocrositesibHast paGota - 66 daca(oB).
KouTposns (3auét / x3amen) - 36 vyaca(oB).
dopma MPOMeKyTOYHOrO KOHTPOJIS JUCIUILIMHBL: K3aMeH B 5 cemecTpe.

4. Conep:xaHue JVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB 1 BU10B yqe6m,1x 3aHATHN

4.1 CTpykTypa U TeMaTH4YeCKHIl IUIAaH KOHTAKTHOM U CAMOCTOATEJbHO PAa0OThI 0 JUCHUILIHHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. IIpuHIMNManpHas 3JeKTpUYECcKas CXema.
JByXnoymocHUKY. MneabHble U MpaKTUYECKUE

1. |1BYXBBIBOJHBIE dJIeMeHThl. CUTHAJIBI U UX 5 4 0 2 0 2 0 6
npecTaBJIeHue.
Tema 2. AHAJIOrOBBIE JIEKTPUUYECKUE CXEMBI I X

2. P 5 4 0 3 0 2 0 8
[IpUMEHEeHHe.

Tema 3. AGcTpakiysi ONepalMOHHOTO YCHITUTEJISI.
3. |Cxembl Ha OCHOBE OIEPAIIIOHHBIX YCUJIUTEIEH. 5 4 0 3 0 2 0 8

Tema 4. PexxrMbl paGoThl TpaH3UCTOPOB. CXeMBI,
4. [ucnionp3yomye KIOYEBON PEKUM. 5 4 0 2 0 2 0 6

Tema 5. OcHOBHI 1M POBOI TEXHUKH U

5 |MMKPOSETeKTPOHHKH. Jloruueckue 31€MeHTHI. 5 4 0 3 0 > 0 8
KomMOuHaLMOHHAs M TOC/IeJOBATEIbHOCTHAS
JIOTHIKA.
Tema 6. HTerpanbHble UQPOBBIE CXEMBI, UX

6. [yCTpOICTBO, MapaMeTpsl ¥ IIPUMEHEHNE. 5 4 0 3 0 2 0 8

7 Tema Z Tpurrepsl. IToaynpoBoIHMKOBBIE 5 4 0 2 0 2 0 6
yCTpOICTBa MaMSATH.

3 Tema 8. AnanoroBo-uupoBsie U 5 4 0 3 0 2 0 ]
1 po-aHaIoroBsle Npeodpa3oBaTEIIH.
Tema 9. MukpokonTposuiepsl. [Iporpammupyembie

9. |mormueckuie MHTErpaTbHBIE CXEMBI. 5 4 0 3 0 2 0 8
lToro 36 0 24 0 18 0 66

4.2 Cogep:kanne qUCIUATLITHHBI (MO TyJIs1)

Tema 1. le/lHl.lPIﬂﬂaJleaﬂ QJIEKTPHUUYECKaA cxemMa. ,HBYXIIOJHOCHI/IKI/I. I/I,[leaﬂb}[l)le U NMPpAKTHYECKHUE
JABYXBbIBO/IHbI€ 3JI€MECHTHI. Cursauabl 1 uxX npejacraBJjieHHue.

OO6uienpuHATHEe 0003HAYEHUS TS (PU3MUESCKIX BEJIMUYMH U 151 TpaduuecKoro 0003HaYeHUs JIeMeHTOB. MoJiesb 9JIEeMEHTOB C
COCpeIOTOUEHHbIMU NTapaMeTpaMu. OrpaHudyeHus MOJIEU JIEMEHTOB C COCPEIOTOUEHHBIMU NapaMeTpaMu. 3akoHbl Kupxroda:
TOKOBBIN U 1J1s1 HanpsikeHud. CBsi3b 3akoHOB Kupxroga ¢ 3akoHamu coxpaneHust B pusuke. [Ipocreiiive pe3ucTUBHbIE
cXeMbl. AHAJIOrOBble U IU(PPOBbIE CUTHAJIBI, UX MTApaMeTphl.

Tema 2. AHaJIOTrOBbBIE VIEKTPUUYECCKHE CXEMbI U X IPUMEHEHHE.

YernipéxnomocHuku. RLC-1iermu. CxeMbl Ha 0OCHOBe 10j10B. CXeMbl Ha OCHOBE TPAaH3UCTOPOB, Pa3IMYHbIE CIIOCOOBI
BKJTIOUECHUSI TPAH3UCTOPOB B YCHIIUTEbHBIX Kackagax. CriocoObl aHaJM3a HeJIMHEHHBIX IeKTPUIecKuX cxeM. [Ipubimkenue
majsioro curHaja. CxeMsl ¢ 0OpaTHOM CBS3bIO, IOJIOKUTENbHAS U OTpULATeNbHAS 00paTHas CBsI3b. OCHMIUIATOPBI
PeJIaKkCalMOHHOTO THIIA U HAa OCHOBE CEJIEKTMBHOM LI 0OpaTHOM CBSI3U.

Tema 3. AGcTpakiusi onepanuoHHOro ycuinreJist. CxeMbl Ha 0CHOBE ONEPaNHOHHBIX YCHJIUTE e,

HuddepennmanbHble Kackaabl Ha OUIOJISIPHBIX TPAH3UCTOPAX ¥ MOJIEBBIX TPAH3UCTOPAX C YIPABJISIEMBIM P-N IEPEXOJIOM.
CriocoOsl yiryuleHus: pabounx XapaKkTepucTHK quddepeHIManbHbIX KacKaloB. ICTOUHUKY TOKa Ha TPAH3UCTOPAX M TOKOBBIE
3epkasia. TemnepatypHasi komrneHcaiusi. Onepaunonssil yeunuresb (OY) u ero uaeanusarus. [Ipumep noctpoenust OY Ha
OunossIpHbIX TpaH3ucropax. HeuneansHoctrt OY 1 ciocoObl KoMneHcalmu 3(h(eKToB, CBA3aHHBIX C HUMU. Y CHITUTENN
curdaia Ha ocHoBe OY. @uiabTpalus curHajio ¢ nomousio OY. AHaIMTHYECKOe UHTErprpoBaHue U AuddepeHIrpoBaHue.
['enepaTopHble cxeMbl Ha ocHOBe OV .

Tema 4. Pe:xumbl pa6oThl TPaH3UuCTOPOB. CXeMbl, HCIOJL3YIOIIHE KJIIOYEBOH PeKuM.
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OCHOBHbIE XapaKTEPUCTUKH OUIOJISIPHOTO TpaHuctopa. [lepexoHble XapakTEpUCTUKHY, TPU pekrMa paboThI: JIMHEHHBIH,
HACBIIEHUS, OTCEYKH. Y IPOIIEHHBIE MOJIENIN PabOThl TPAH3KUCTOPA B 3THX TPEX peknMax. PesxuM HachlieHus1, TMHAMUYECKHE
XapaKTepUCTUKY. BUTIONISIpHBIIA TPaH3UCTOPHBIN KiTod. DdQeKT HaKoIIeHUst U30BITOUYHOTO 3apsia 0a3bl U CIIOCOObI €r0
ycrpanenust. Tpanzucrop ¢ uzonupoBaHHbiM 3aTBOpoM (MOSFET), ero ocnoBHble xapaktepuctuku. MOSFET B kiioueBoM
pexuMe. brunosnspHele TpaH3UCTOPHI ¢ M30aMpoBaHHbIM 3aTBOpoM (IGBT) B kimoueBoM pexume. Ilpumeps! npuMeHeHUs
KJIIOUEBOT'O PeXMMa TPAH3UCTOPOB - UICTOYHUKY NMUTAHUA, KOMMYTATOPbI CJIOBBIX Y CUTHAJIBHBIX IIETIei, CHHXPOHHBIE
BHIITPSAMUTEIIH.

Tema 5. OcHoOBBI IN(PPOBOI TEXHUKH H MHKP 03 eJIeKTPpOHUKH. Jlornueckue 3eMeHThl. KoMOMHAIIMOHHAS |
NnocJje 0BaTeJbHOCTHAsI JOTHKA.

JBowunsblii 1rppoBoit curHain OCHOBH OyieBoi ayireOpbl. Ba3oBbIe JIOTHUYeCcKye OTepaliii, KOHBIOHKITHS, TU3BIOHKITHS,
oTpuiianue. 3akoHbl Je-MopraHa. basuchbiii torndeckuii anemeHT [leddepa. baszuchbiii torudeckuii anemenT [Mupca. Ces3b
OyJsieBol anreOprl ¢ KoHeuHbIM TIosieM ["anmya GF(2). [ToctpoeHre KOMOMHAITMOHHBIX JIOTUYECKUX CXeM Ha OCHOBE Oa3MCHBIX
3JIeMEHTOB: Mudpartop, JemmgpaTop, MyJIbTUIUIEKCOP, AEMYJIbTHILIEKCOp, cymMMmarop U mp. ITocnenoBaTebHOCTHAS JTOTHKA.
RS-Tpurrep Ha ocHOBe Ga3ucHBIX 35eMeHTOB. JK-Tpurrep. D-tpurrep, crpodupyeMsiii ypoBHeM. D-Tpurrep, CTpoOHpyeMbIid
(ppoHTOM MM criagom curHasa. IlocTpoeHue nocneaoBaTeIbHOCTHBIX JIOTUYECKUX CXEM: PETUCTp, CUETUHK.

Tema 6. UnTerpajbubie udpoBbie CXeMbl, HX YCTPOICTBO, MapaMeTPhl U NPUMeHEeHHe.

IocTpoenune 6Ga3UCHOTO JIOTMYECKOTO JIeMEHTa Ha OCHOBE OMITOJISIPHBIX TPaH3UCTOPOB. TpaH3UCTOPHO-TPAH3UCTOPHAS JIOTUKA
(TTJI), ocHoBHBIe XapakTepucTuku TTJI-3meMenToB. DMUTTEpHO-CBsI3aHast jjoruka (CJI), cxemoTexHHKa OA3UCHOTO
3JIeMeHTa, KJII04YeBasi ujiest OBBIIIEHHs] ObICTPOICHCTBHSI. JIOTHUeCcKIe JIEeMEHThl Ha OCHOBE KOMILIEMEHTaPHBIX CTPYKTYP
MeTtas-okcua-noaynpoogHuk (KMOII). ITpeumymectsa KMOII-anemenToB nepen anementamu TTJI u DCJI.
XapaKTEepUCTUKU CEPUIAHO BBITYCKAEMBIX JIOTUIECKUX CXEM.

Tema 7. Tpurrepsl. ITogynpoBoJHHKOBBIE YCTPOHCTBA NAMSTH.

RS- u D-tpurreps kak ocHoBa 1151 stueek namstu. Tpurrepsl [lmuara B iuppoBbIX MUHMAX cBs3u. OniepaBTHBHOE
3anoMuHaomee ycrpoiicto - O3Y. Cratudeckoe u quHamuyeckoe O3Y. TlocTosiHHOE 3aniomMuHawIee ycrpoicTso - [13Y.
PerpocniextrBa [13V - 0fHOKpaTHO 3anKChIBaeMBble YCTPOICTBA HA NEPEKUTAEMBIX MIEPEMbIUKaX, NaMsATh Ha (DEPPUTOBBIX
koubliax, [13Y co ctupanuem yibTpadrosieToBBIM 3TydeHreM, epe3anucbiBaeMble [13Y Ha nmoneBbIX TpaH3UCTOpax ¢
I1aBaloIIUM 3aTBOopoM, eppoaniektpuueckue [13Y. TlepcnekTvBbl pa3BUTHSI.

Tema 8. Anasoroso-mudposbie u Hudpo-aHAJOroBbIe IIPeoOpa3oBaTeI.

JMcKkpeTu3anys CUrHaia 1o ypoBHIO U BO BpeMeHH (kBaHToBaHMe). Teopema HaiikBucra-KorensHukosa. Ludpo-ananorossie
npeoOpasosatenu (IJAIT), cxema co B3BeleHHbIMU pa3psigaMu 1 R-2R cxema. AHanoroBo-uugpoBsle peodpa3oBaTeu
(ALIT). Crioco6st nocTpoenus ALIIT: napanienbHoe npeoOpa3oBaHue, NocieqoBaTe/IbHble pUOIIkeHus, curma-gespra AL
Xapakrepuctuku TAIT u AT

Tema 9. MukpokoHTpoJuiepbl. IIporpamMmmupyemMsble JoruyeckKue HHTErpajbHbIe CXeMbl.

MukponpolieccopHasi TEXHUKA OT MEPBOTr0 MHTETpaJIbHOTO Mpolieccopa - Mukpornpoueccopa Intel 4004 - fo HacTosIIero
BpeMeHU. OCHOBHBIE y3JIbl MUKpOITpoLieccopa. MUKpPOKOHTPOJLIEPhl, UHTErPUPOBaHHbBIE TIeprdepuiiHble YCTPOUCTBA B
MHUKpOKOHTposutepax. Cuctemsl Ha ynmnax (SoC). ITporpammupyemsie JIornyecKre BeHTHIbHbIE MAaTPHLIbI HITH
nporpaMmmupyemsie joruueckue nHrerpanbisie cxemsl (ITJIMC). A3aku onucanus anmaparypsl (HDL) Verilog u VHDL.
Jloruyeckuii aeMeHT win jgorudeckas ssuerika B ILJIUC, e€ yerpoiictBo. Criocod coeaunenust anementos B ITJIUC,
OrpaHUYEHUsI CII0KHOCTU U ObicTpoaercTBust. Coznanue ornueckux cxeM Ha [IJIMC: ot npocTedmx ycTporcTB
KOMOWHAITMOHHOM JIOTUKU 10 MUK porporeccopa. Couetanne MukpokoHTposuiepos u [IJIMC Ha npumepe SoC Zyng-7000
(Xilinx) u Cyclone V (Altera/Intel).

5. IlepedyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA A CAMOCTOSTEJbHOM PadoThl 00yUJalomMXcs Mo
JUCHUNIIHE (MOLYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIOIHAETCS MO 33laHHI0 U IPH METOAMYIEeCKOM PyKOBOJICTBE MPENoaBaTess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mofpa3aeNnsaeTcs Ha CaMOCTOSATENbHYI0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HAa BHEAYJUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CamocTosTe bHAs paboTa OOYUAIOIMXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EIIbHBIX TeM (pa3zielioB) JUCHUILIMHBI, TaK U MPOPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTpabOTKY YMEHUI U HaBBIKOB,
TOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIVHE.

OpraHu3anys caMOCTOSITEIBHOH paboThl 00YJAIOIMMXCsl PerJTaMEeHTUPYETCs] HOPMaTHBHBIMU JIOKYMEHTAMU,
y4eOHO-METOIMIECKOI JINTEPaTyPOi M 3JIEKTPOHHBIMU 00Pa30BATEIBHBIMY PECYPCAMU, BKIIIOYAS:

INopsnok opraHU3anMy U OCYIIECTBIEHNs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, IPorpaMMaM MarkucTpaTyphl (YTBEpKAEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHuil"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"
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Crpanuna 5 u3 10. IEl YHH



IMporpamma auctuiiHb "OCHOBBI aHAJIOroBo 1 IpoBoit TexHuku''; 28.03.01 "HanoTexHOMOrMM 1 MUKPOCHCTEMHAs! TEXHUKA' .

[paBuia BHyTpeHHEro pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKAESHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa

Koncnexr nexmmit KI'TY no kypey "Hucpoas cxemorexHuka" -
http://eps.kai.ru/files/2013/10/%D0%A0%D0%B0%D0%B7%D0%B4%D0%B0%D1%82_%D0%BC%D0%B0%D1%82_%D0%BA %D

Koncnekt nexmmii OI'Y 1o Kypcy "DneKTpoHUKa M cXeMOTeXHUKa. OCHOBBI JIEKTPOHUKH. " -
http://gu-unpk.ru/public/file/employee/1159/Eremenko_elektrotexnika_sxemotehnikai.pdf

Jleximu no anexkrponuke CamI' TV -
http://vt.samgtu.ru/%2Fattachments %2Farticle%2F231%2F%D0% A3 %D1%87.%20%D0%BF % D0%BE%D1%8 1 % D0%BE%D0%B1 %

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJIIO0)

DOoHJI OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJIECHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKJIIOYAET OUEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNIas HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH 110 JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA TPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS KAX OO OLEHOYHOIO CPEJICTRa;
- KpUTEpHUH OLIEHUBAHHUS JIJIs1 K&XKI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLIECHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPeaAbABIIAEMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK nmporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOIMIAMCS B OTHOM W3 JBYX BApUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENSIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromnuecs moy4yanT YIeOHyI0 JTUTepaTypy Ha
aOGOHEMEHTE I10 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAaMH TIOJTb30BaHUsI HaydHO!H OMOIMOTEKON.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OW TOYKHM MPU BBEJCHUN 00YYAIOIIMMCS CBOETO JIOTMHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DIeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH ObITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIMTEPATyphl M He MeHee 0,25 3K3eMIuIspa JOTOIHUTEIFHOM JIUTepaTypsl Ha
Ka)k10ro 00y4aloIerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M IOTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIIMIUIMHBI (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEKUT OOHOBJIEHHUIO TP M3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIIMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KoMIUTeKToBaHus ¢oHoB Hayunoi 6nomiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Koncnext neximit KI'TY no xkypey "Hudpoas cxemoTexHuka' -
http://eps.kai.ru/files/2013/10/%D0%A0%D0%B0%D0%B7%D0%B4%D0%B0%D1%82_%D0%BC%D0%B0%D1%82_%D0%BA%D

Koncnexr nexiuit KOV no kypey "Mukpoanekrponuka', 4.1 - http://shelly kpfu.ru/portal/docs/F884333463/17_microl.pdf

Koncnexr nexmmit KOV o kypey "Mukpoaaekrponuka', 4.2 -
http://shelly.kpfu.ru/portal/docs/F1403550044/18 _microelec2.pdf

KoncnekT nekuuit OI'Y 1o kypcy "DaeKTpoHUKa U cXeMOTeXHUKa. OCHOBBI 3JIEKTPOHUKMU. " -
http://gu-unpk.ru/public/file/employee/1159/Eremenko_elektrotexnika_sxemotehnikai.pdf

Jlektmu o anekrponnke CamI[ TV -
http://vt.samgtu.ru/%2Fattachments%2Farticle%02F231%2F%D0%A3%D1%87.%20%D0%BF % D0%BE%D1 %8 1 %D0%BE%D0%B1 %

9. MeToanuecKHe YKa3aHUA AJIA 00YUAIOMIMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

B xo/ie TeKIIMOHHBIX 3aHATHUN BeCTH KOHCIIEKTAPOBaHUe yaeOHOro Matepuana. OOpamiath BHUMaHUE Ha
KaTeropuu, (OpMyJIMPOBKH, PACKPHIBAIOIIIME CO/IEPKAaHKUE TEX WM UHBIX SIBJIEHUI U MTPOLECCOB, HAyYHbIE
BBIBOJIbI U IPAKTUUYECKUE PEKOMEH AN, TIOJIOKUTENBHBIN OMBIT B OpaTOPCKOM UCKYccTBe. KenareabHo
OCTaBHTh B Pa0OYMX KOHCIIEKTAX MOJIs, HA KOTOPHIX JeJIaTh IOMETKU U3 PEKOMEHIOBAHHOM JIUTEPaTyphI,
JIOTIOJTHSTIONINE MAaTePUaIT TIPOCTYIITIAHHON JICKITHH, a TAKXKe MOJUEePKHUBAIOIIIE OCOOYIO BAXXKHOCTh TEX A MHBIX
TEOPETUUYECKUX TOJIOKEeHUH. 3a/1aBaTh MPENnoIaBaTeli0 YTOUHSIOIIME BOIIPOCH C LEJIbIO YSICHEHUST TEOPETUUECKHUX
TOJIOKEHUI, pa3pelleHusl CIOPHbBIX CUTYaIU.

IMPaKTUYIECKUE
3aHATHA

B X0j1e PaKkTHYECKUX 3aHATHH PEKOMEH/IYeTCsI:

- JIeJ1aTh 3al1CH 110 XOJIy YTEHHUs B BUJIE IPOCTOTO MM PAa3BEPHYTOrO IUIaHa (CO3/1aBaTh MepeueHb OCHOBHBIX
BOIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJISATh T€3UCHI (IIMTHPOBAHUE HanOOJIee BaXKHBIX MECT CTAThbH WJIM MOHOTpauK, KOPOTKOE U3JIOKEHHE
OCHOBHBIX MBICJIEl aBTOPA);

- TOTOBUTb aHHOTAIMH (KpaTKoe 0000IIeHe OCHOBHBIX BOIIPOCOB padoThI);

- cO3JaBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TEZUCHI).

J1ab0paToOpHbIE
padoThI

B ciyuae BOZHMKHOBEHHSI HESICHOCTEH TPH MPOXOkJEHHH JIAOOPATOPHOTO NPAKTUKYMa PEeKOMEHyeTCsl
MTUCbMEHHO ChOPMYJIMPOBATh BOIPOCHI, BHIIICATh HESICHBIE TEPMHUHBI M OOPATUTHCS K MPENOIaBaTelIIo.
BrinonHeHre 1a60paTOpHBIX padOT BKIIIOYAET B CE0s1 M3yUYEHHE CTY/IEHTOM TEOPETUUECKOH YacTH KakIoH 13
PpaboT ¢ Mocieayolel OLEHKON MIpernojaBaTeseM CTENeHH TOTOBHOCTH CTyJEHTa K BbIIOJIHEHUI0 paboThl. [Ipu
JOCTaTOYHOM YPOBHE TOTOBHOCTH CTYZIEHT TOJIy4aeT JOIMYCK K BBIITOJHEHHIO pabOThI Ha 9KCIIEPUMEHTATBHON
YCTaHOBKE. DKCIEPUMEHTAIbHBIE PE3YJIbTAaThl, TIOJyYeHHBIE B XOJI€ BHIIIOIHEHHS JJaOOpaTOpHBIX padorT,
oopmIsIOTCA B Tpon3BOJILHOM Bue. OO6beM NpeCTaBIAeMOro MaTepuaa olpeiessieTcs CaMUM CTYIEHTOM.
OH 10JKeH OBITh AKKYpaTHBIM, XOPOIIIO YATAEMBIM, HE COJIEpKaTh HE OTHOCSIIYIOCS K TeMe MH(pOpMAaLHIo W
PHCYHKH.

CaMOCTOsI-
TenbHas paboTa

V3ydeHne MUCHMIUIMHBI M CAMOCTOSITENIBHYIO paboTy ClieyeT HaUMHATh C IPOpadOTKU HacTosIIel paboyeit
MIporpaMMsl, 0c000€ BHUMAHKE, yAENsA LM 1 3aadaM, CTPYKType U COAEPKaHMIO Kypca.

CryaeHTaM peKOMEHIyeTCsl MONy4YnTh B BHOIMoTeuHO-nH(MOPMAIMOHHOM LIEHTPEe MHCTUTYTA yYeOHYIO
JIMTEpaTypy Mo JUCHUILTUHE, HeOOX0AUMYIO T 3(pEeKTHBHOM pabOTHl Ha BCEX BUAX ayJUTOPHBIX 3aHATHM, a
TaKkKe JJIsl CAMOCTOSITEIbHON PabOoTHI 110 M3YYCHHIO TUCLMILUIMHBL. Y CIIENTHOE OCBOCHHE Kypca Npe.rionaraeT
aKTUBHOE, TBOPUYECKOE YUACTHE CTY/ICHTA ITyTeM IUIAHOMEPHOM, OBCETHEBHON PabOTBHI.

9K3aMCH

Ipu cpave IK3aMeHa JOMYCKAETCSl HATMYKME Y CTYJEHTa BCIIOMOTaTeIbHOrO PYKOITUCHOTO MaTepraia 00bEMOM He
6oJiee oHOro jtucta A4 (HaIMCAaHHOTO COOCTBEHHOPYYHO, MCIIOJIb30BAHUE UyKUX BCIIOMOTATEIbHBIX MATEPUAIOB
He gonyckaercs). CTyIeHT MOXKET 3aIMcaTh Ha TOT JIKCT JII0OYI0 HH(POPMALIUIO [0 TEMAaTHKE Kypca, KOTOPYIO OH
[IOCYUTAET HEOOXOIUMO.

10. ITepeyens nH(OPMANMOHHBIX TEXHOJIOTHI, HCHOJb3YeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
10 JUCIHMILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH( OpManHOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXO0UMOCTH)

INepeveHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUIUTIHE
(MOZyJTI0), BKIIIOYAs ITepeyeHb MPOrpaMMHOr0 oOecieueHns 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITPE/ICTABIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOI1 /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHAILINHE (MOIYJII0)

MaTepI/IaJII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHbHOFO nponecca 1no AMCuuIinHe (MOIly)'[lO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:

[MomemeHust 1151 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCs, YKOMIUIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIIOUeHHs1 K ceTr "MHTepHeT" u obecriedyeHreM JocTyrna
B JIEKTPOHHYIO HH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

VuebHsie aAyIUTOpUn IJIsd KOHTaKTHOM pa6OTI>I C mpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHPIaIIPBHpOBaHHOﬁ MeOeIbo (CTOIII)I

U CTYJIbS1).

KomrbioTep 1 IpyHTEp AJIs pacievyaTKy pa3JaTOuyHbIX MaTepUasioB.

MyabTumMeauiiHas ay AUTOPUSL.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.
IIporpamma cocraiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM 1u1anoM 1o Harpasienuio 28.03.01

"HaHOTeXHOJIOTMM ¥ MUKPOCHCTEMHAsI TEXHUKA" ¥ MPOoutio moarotoBky "CHHTE3 U AUArHOCTMKA HAHOMATEPHAJIOB,
KOMITOHEHTbI MUKPO- 1 HAHOJIEKTPOHHON TEXHUKHU".

SAEKTPOHHBH
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Jlans : a1eKTpOHHO-OMOMOTeuHas cuctema. - URL: https://e.lanbook.com/book/91152 (nara obparenus: 28.04.2023). -
PexuM moctyna: 11s1 aBTOpH3. MOJTb30BaTENeH.

2. BosoBuy, I'.11. CxeMOTeXHMKa aHATIOTOBBIX ¥ aHAJIOTOBO-IIM(POBBIX JTEKTPOHHBIX ycTpoicTB / I'.M1. Bonosuu. - 4-e, u3g. -
Mockaa : IMK Ilpecc, 2018. - 636 c. - Pexum noctyna: Bonosuy, I'. V1. CxeMoTeXHHKa aHAJIOTOBBIX 1 aHATIOTOBO-IIU(PPOBBIX
3J1eKTPOHHBIX ycTpoicTB / I'. U. BosoBuu. - 4-e, u3n. - Mocksa : JIMK Ilpecc, 2018. - 636 c. - ISBN 978-5-97060-623-0. -
Texkcr : anexkTpoHHbIH // JlaHb : 21eKTpoHHO-OnOIMoTeunas cucrema. - URL: https://e.lanbook.com/book/107891 (nata
obpamienus: 28.04.2023). - Pexxum foctyna: uist aBTOPU3. TOJIb30BATENCH.

3. Iasug, M. X. Hudposasa cxeMoTexHUKa U apxuTekTypa komnsiorepa / M. X. [Iaup, JI. X. Capa. - Mocksa : JIMK Ilpecc,
2017. - 792 c. - ISBN 978-5-97060-522-6. - TekcT : aneKTpoHHsIi // JIaHb : 31eKTpoHHO-0MOMoTeuHast cuctema. - URL:
https://e.lanbook.com/book/97336 (mara obpamenus: 28.04.2023). - Pexum nocTymna: Iuist aBTOPU3. TOJI30BATEIEH.

lonoJsHATE ILHAS JUTEpPATYpa:

1. Ancenbm, A. V. BBeeHre B TEOPHIO MOJIYIPOBOJHUKOB : yueOHoe mocodue / A. U. AHcenbMm. - 4-e usf., crep. -
Canxkr-IlerepOypr : Jlanp, 2022. - 624 c. - ISBN 978-5-8114-0762-0. - Tekcr : anekTpoHHslii // Jlanb :
3JIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.lanbook.com/book/212255 (nata obparenust: 28.04.2023). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. TTOJIb30BaTENEH.

2. Opnosa, M. H. CxemoTexHuKa : Kypc Jiekimi : yuyeoHoe mocodue / M. H. Opiosa, U. B. Bop3six. - Mockea : MUCHUC,
2016. - 83 c. - ISBN 978-5-87623-981-5. - Tekcr : 31eKTpoHHBIH // JIaHb : 971eKTpOHHO-OMOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/93603 (mara obpamenus: 28.04.2023). - Pexum nocTyna: Iyist aBTOPU3. TOJIb30BATEIIEH.

3. CopokuH, B. C. MaTepuabl ¥ 31leMEHTbI 3IeKTPOHHOM TeXHUKU. [IpOBOTHUKY, MOTYITPOBOTHUKH, AUIIEKTPUKH : YIEOHUK /
B. C. CopokuH, B. JI. Autunos, H. I1. Jlazapesa. - 2-e usj., ucnp. - Cankt-IletepOypr : Jlanb, 2022. - 448 c. - ISBN
978-5-8114-2003-2. - Tekcr : 31eKTpoHHHIH // JIaHb : 31eKTpOHHO-OMOIMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/212135 (nata obpamenus: 28.04.2023). - Pexxum ocTymna: JUist aBTOPH3. TOJIb30BATEIIEH.

Crpannua 9 u3 10.

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

2
|
|
Em
8

imE

g



IMporpamma auctuiiHb "OCHOBBI aHAJIOroBo 1 IpoBoit TexHuku''; 28.03.01 "HanoTexHOMOrMM 1 MUKPOCHCTEMHAs! TEXHUKA' .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.06.01 Ocrosvt arnanozo80ii u yughposori mexHuxu

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 28.03.01 - HaHOTeXHOJIOIMY M MMKPOCUCTEMHAS TEXHUKA

HpO(l)I/IIH; IOATrOTOBKM: CuHTEe3 ¥ IMarHOCTMKA HAHOMATEPUAJIOB, KOMIIOHEHThI MUKPO- ¥ HAHOZJICKTPOHHOW TEXHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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