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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 aHAJIM3a TEKTPUYECKUX CUTHAJIOB; (PU3MUECKHE CBOICTBA, XapaKTEPUCTUKHU U MTapaMeTphl OTYTPOBOJHUKOBBIX
NpUOOPOB; PUHIMIIBL PaOOTHI, OCHOBHBIE TTAPAMETPBI U XapaKTEPUCTHKH YCTPOWUCTB CUIIOBOM 3JIEKTPOHUKH; IIPUHIIUTIBI
JEUCTBUS TEXHUYECKUX CPEICTB U3MEPEHHH.

HokeH yMeTs:

MIPUMEHSATh METO/IbI MOIEIMPOBAHHUS C LEJbI0 9((EKTUBHON ONTUMH3ALIN CBOWCTB MaTepPHUAJIOB 1 KOMIIOHEHTOB HaHO- 1
MHKPOCHCTEMHOM TEXHHUKH, ITPOIIECCOB HAHOTEXHOJIOTUH M METOJOB HAHOJWATHOCTHKH; U3MEPSATh HA COBPEMEHHOM
00opynoBaHny (PU3MUYECKHE TTAPAMETPBI TTOYIPOBOAHUKOBBIX MTPUOOPOB HA OCHOBE T€TEPOCTPYKTYP

JloJoKeH BlIafieTh:

HABBIKOM IIPUMEHEHHsI METOJOB aHAIN3a U 0OpaOOTKU SKCIIEPUMEHTAIBHBIX JAHHBIX, CUCTEMATU3ALIN
HAay4HO-TEXHUYECKON MHpOpMaImu

IIOH)KCH AEMOHCTPUPOBATH CIOCOOHOCTh ¥ TOTOBHOCTD:

- K PCIIEHMIO 3a/1a4, CBA3aHHBIX C HeO6XOHI/IMOCTLIO IMPUMEHEHUA CPEACTB U METOAOB TBepHOTeJ’[LHOﬁ 9JICKTPOHUKHU B cBOEH
HpaKTI/I‘{eCKOﬁ JEATECIIBHOCTH,

- 9KCIUTYaTHPOBaTh COBPEMEHHYIO PAIIOIEKTPOHHYIO allapatypy ¥ 000pyIOBaHUE, B OCHOBE KOTOPBIX JIeKaT KOMIIOHEHTHI
TBEPIOTEIbHON JIEKTPOHUKH;

- pa6OTaTb C COBPEMCHHbIMU O6pa30BaTeJ'[I)HI>IMI/I u I/IH(l)OpMaI_II/IOHHLIMI/I TEXHOJIOTUAMMU.

2. MecTo qucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

JanHas quciuIuivHa (MoAyJib) BKodeHa B paszjen "b1.B.06.02 Jucuunavze! (Mogynn)" OCHOBHOM MpoghecCHOHATBbHOM
obpasoBaresbHON mporpammbl 28.03.01 "HaHoTexHOMOMY 1 MUK pOocucTeMHast TexHuKa (CUHTE3 M JUarHOCTHKA
HaHOMAaTEepUAJIOB, KOMIIOHEHTbl MUKPO- 1 HAHOSJIEKTPOHHOI TeXHUKM)" 1 oTHocuTcA K yactu OITOIT BO, hopmupyemoit
y4YaCTHHUKaMHu 00pa3oBaTeIbHbIX OTHOLIEHHH.

OcBauBaetcst Ha 3 Kypce B 6 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aomuxcs ¢ Npemno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHII) M HA CAMOCTOSTEJILHYIO
padoTy o0ydaomuxcst

O6m1asi TpyIOEMKOCTh OUCIMTUIMHBI COCTaBIIsAeT 3 3aueTHHIX(bie) enuantl(pl) Ha 108 aca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM YWHcJIe JIeKIuK - 18 yaca(oB), mpakTudyeckue 3aHATUs - 18 yaca(oB), tTabopaTopHbIe
padoTthI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOHN padoThl - O yaca(oB).

CamocrositesibHast paGota - 36 daca(oB).
KouTposns (3auét / x3amen) - 36 vyaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: 9K3aMeH B 6 cemecTpe.

Crpannua 3 u3 10.




ITporpamma mucimruiunsl "TBepaorenbHas anekTponuka'; 28.03.01 "HaHoTexHOIOMMM ¥ MUKPOCHCTEMHAs TEXHUKA'.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-

HX TPYJA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. 30HHaA CTPYKTypa NOJYIPOBOJHUKOB.
1. [IIpumecHble NOTYTPOBOJHUKN. 6 2 0 2 0 0 0 4

Tema 2. YpaBHenus npeiica-aupdysuu. 3akoH
JEVCTBYIOIINX Macc.

Tema 3. p-n nepexon: NOJIy4eHUE BOJIbT-aMIIEPHON
XapaKTepUCTUKH; EMKOCTb IIPSIMO- 1

3. |0OpaTHOCMEIIEHHOTO P-N Iepexo/a; MpoooH; 6 2 0 2 0 0 0 4
HeWIeaIbHOCTh MOJIETIE.

4. Tema 4. BUNONSpHBINA TPaH3UCTOP: YCTPOHCTBO U 6 2 0 2 0 0
TIPUHLIAI PaOOTHI.

Tema 5. BunonspHslii TpaH3UCTOP: MOJyYeHUE
TIePEXO/IHBIX XapaKTEPUCTHUK; YaCTOTHBIE

5. |XapakTepucTHKHY; ypaBHeHUs1 Mosuta-2066epca; 6 2 0 2 0 0 0 4
acpdext Munnepa; acpdexr Upmm.

Tema 6. IToneBbie TPaH3UCTOPBL: TPAH3HUCTOP C
6. [YTIPaBIAEMBIM P-N NIEPEXOIOM (JFET); Tpan3ucrop 6 2 0 2 0 0
" |c n3omuposannbM 3aTBOpoM (MOSFET).

Tema 7. Tpan3ucTops! A1 LU(PPOBLIX YCTPOHCTB
TPaH3UCTOPHO-TpaH3UuCTOpHOM Joruku (TTL),
SMUTTEpPHO-cBsi3aHHoM Joruku (ECL), noruueckux 6 2 0 2 0 0
CX€M Ha OCHOBE KOMIUIEMEHTAPHOU CTPYKTYPHI
MeTaLI-OKcua-noaynpoBogHuk (CMOS).

Tema 8. Onroanexktponuka. I1psmo3oHHbIE U
Q. [HEMPAMO3OHHbIE TIOYIPOBOHUKH. CBeToaropl. 6 5 0 5 0 0
" [VerpoiictBa poTOBONBTAMKIL.

Tema 9. TexHonoruvyeckue 3BeHbs LeNU
9. [mpou3BOACTBa YCTPOMCTB TBEPAOTEIBHOM 6 2 0 2 0 0 0 4
9JIEKTPOHUKH.

I1Toro 18 0 18 0 0 0 36

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. 30HHAsI CTPYKTYpa MOJyNnpoBoIHUKOB. [IprMe cHbIE OJIyNP OBOTHAKH.

DJIeKTPOH B NEPHOJNYECKOM KpucTayuimueckoM nosie. Pynkrmum brnoxa. Ananorus ¢ poronHsME KprcTannamu. KadectsenHoe
00BsICHEHNE MOSIBJICHH 3aMPEIIEHHBIX COCTOSHHMN IS 2JIEKTPOHOB B KpUCTayule. 30HHAS CTPYKTYpa TBEPABIX T U
KJ1accuUKaIys 1o THITy IIPOBOAUMOCTH. [IprMecHbIe MOIyNpOBOAHHUKH, MOSIBJICHIE IIPUMECHBIX YPOBHEH B 3aNpEIIEHHON
3oHe. [TapameTpsl pacripocTpaHEHHBIX MOTYPOBOIHUKOB. PyHKIMA pactipenenenus Pepmu. YposeHs Pepmu.

Tema 2. YpaBHenus apeiicpa-nudp py3un. 3akoH eficTBYIOIIIX MacC.

CoOcTBeHHbIE 1 IPUMECHBIE MTOTYNTPOBOAHUKNA. OCHOBHBIE 1 HEOCHOBHBIE HOCUTENIN 3apsAa B TPUMECHBIX MOIYIIPOBOAHHKAX.
3aKOH JISWCTBYIOIIMX Macc I KOHIEHTPALMI HOCUTEJIel 3apsaa B MOJTyIPOBOJHMAKAX KaK MPsAMast aHAIOTHsI XUMUIECKOTO
3aKOHA JEWCTBYIOIINX MAacC IJIsSI CKOPOCTH MpoTeKaHus peakimid. Juddy3us HocuTenen 3apsina u ux apeid o AefcTBHeM
anekTpuyeckoro nois. [logsmxkaocTs. duddy3nonnsiii u apeiidporiii Toku. uddysnonnas mmHa. CKOpOCTh pOKICHUS
3aps/IOBBIX MAP M CKOPOCTh X PEKOMOMHALINH. Y paBHEHHE HENPEPHIBHOCTH.
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Tema 3. p-n mepexoa: MoJy4eHne BoJbT-aMIIEPHON XapaKTePHCTHKH; EMKOCTh MPSIMO- H 06PaTHO CMEIEHHOT 0
p-n nepexoja; npo0oii; HeneaJdbHOCTh Mo/IeJIei.

KoHTakTHbIe sIBJIEHHS B OJIYIIPOBOJHMKAX. Y TIPOIIEHHAS MOZIEJIb C PE3KUMH I'PaHMIIaMU 00J1acT 00BEMHOTO 3apsiia B
MIPUKOHTAKTHON 00J1aCTH. VIHKEKIMS JIEKTPOHOB M ABIPOK. DJIEKTPUIECKOE 110JIe B IPUKOHTAKTHOM oOJactu. Pacripenenenue
OCHOBHBIX M HEOCHOBHBIX HOCUTEJIEH 3apsija B IPUKOHTAKTHOM 00JIaCTH NP HAIMYMK ¥ TIPH OTCYTCTBHH NPHIIOKEHHOH
Pa3’HOCTH IOTEHIMANIOB. BEIBOI ypaHeHHs 1A BOJIT-aMIIEPHOM XapaKTEPUCTHKH P-N EPEXO/Ia Ha OCHOBE YPABHEHUS
npeiica-mudpysuu (ypaBaenue [lokmm). EMKocTh 00paTHOOCMEIIEHHOTO P-N MEPEX0/1a, BAPUKAIIBI U UX POJIb B COBPEMEHHBIX
crcTeMax pagrocBs3u. JuddysnonHas EMKOCTh MPAMOCMENIEHHOTO p-N Mepexo/a, €€ 3aBUCHMOCTh OT TOKA M HETaTUBHBIN
a(pdeKT s yCTPOUCTB crioBoM ek TpoHuKHU. Bapeép [otTku, auoapt IoTTKY, MX MperMyIIecTBa M HeJOCTATKH.
OmMuvecKre KOHTAKThI METaJUI-IONYNPOBOAHKK. [Ipo6oii p-n nepexoja, JTaBUHHbINA U TEIIOBOM.

Tema 4. BunoJisipHbIi TPAH3UCTOP: YCTPOHCTBO M NPHHIMN PadoThI.

VCTpoiicTBO M IPUHLIKIT pabOTHl GUIOISIPHOTO TPAH3KUCTOPA Ha TIPEMEpe CTPYKTYphI N-p-n. Cilydaid TOHKOH B CpaBHEHHH C
JutHOM quchy3un 35IeKTPOHOB B Ga3e TommuHbl 6a3bl (0071acTu p). KayecTBeHHOE MOCTPOSHUE CEMENCTBA BXOIHBIX U
BBIXOJIHBIX XapaKTepUCTHK. KauecTBeHHBIN aHAIN3 YCUITUTEIbHBIX CBOMCTB, OBICTPOAEHCTBI A, HICTOYHUKOB IIyMa. OCHOBHBIE
CXeMBbI BKJIIOUEHHS OUIOJISIPHOTO TPaH3UCTOPA.

Tema 5. BunoJisipHbIi TPAH3UCTOP: NMOJIydYeHNE IIEPEXO0AHBIX XapaKTePUCTHK; YACTOTHbIE XapaKTePHCTHKH;
ypaBHenns MoJura-966epca; 3 ekt Mmuiepa; 3¢ dext Upan.

BsiBoa ypaBaeHuit Mosna-260epca u3 ypaBHeHus apeiida-auddy3un. YpoieHue JIMHEHHOrO 3aK0OHa U3MEHEHHU I
KOHIICHTPALMK MHKEKTHPOBAHHBIX HEOCHOBHBIX HOCUTEJNeH 0a3bl. AHAIM3 TOJMyYEHHOTO BhIpaXKEeHUs 1)1 Ko uimenTa
repeJayn 1o TOKY, POJIb KOHIIEHTPALIMY TPUMECH B 00JIaCTH SMHUTTEPA U POJIb TOMIMHBI 6a3bl. D(PheKT OTpUIaATETbHOR
0OpaTHOM CBSI3M B CXeMe BKJIIOYEHHUS C OOIMM SMUTTEPOM - 3pdpektT Mumtepa. DpdeKT MOLyIALINH TOTMHBI 6a3bl MO
JeliCTBUEM HalpsDKeHHUs] 00OPaTHOTrO CMelIeHus KoJuteKTop-6a3a - addext Mpiu. [Ipodoi TpaH3ucTOpa Moj AeiCTBHEM
a¢pdexra Vpam u orpaHmyeHne Ha MUHIMAIbHYIO TOJIIUHY Oas3bl.

Tema 6. IloJieBble TPAH3UCTOPHI: TPAH3UCTOP ¢ ynpasJiasiembiM p-n nepexoqom (JFET); Tpan3ucrop ¢
n30JupoBaHabM 3aTBopoM (MOSFET).

CTpyKTypa 1 MPUHLMI pabOTHI MOJIEBOrO TPAH3UCTOPA C YIPABISIEMBIM P-N NlepexoqoM. BeBo ypaBHEHHS /IS IEPEXOAHOM
xapakteprucTuku. KpyrusHa xapakrepuctuku. [Ipenmymiectsa JFET B cpaBHeHNN ¢ GUIOISIPHBIMU TPaH3MCTOPaMHU.
Tpansucropst ¢ uzoupoBanaM 3arsopom (M/IIT wiin MOSFET), ynpomiéHHast cxema v nipuHimn pabotsl. HBepcus Tuna
TIPOBOJMMOCTH B TIOA3aTBOPHO 0OacTu. BeiBo ypaBHEHU 1S TiepexoqHoi xapakTepuctuku. Pabora MOSFET B kimodeBoM
U akTUBHOM pexxuMax. Peanbhbie crpyktypsl MOSFET. IapasutHbiit Gumonsipabiil Tpan3uctop B crpykrype MOSFET.
Bcerpoennsiit muion (body diode) 1 ero posb B cHtoBOH 31eKTpoHuKe. D dekTHBHAS EMKOCTH 3aTBOpa. KoMOMHammst
OUIIOJIAPHBIX U TOJIEBBIX TpaH3UucTOpoB - IGBT.

Tema 7. Tpan3ucTops! 1ist HU(PPOBLIX YCTPOHCTB TPAaH3UCTOPHO-TPpan3ucTopHoii Joruku (TTL),
SMHUTTEePHO-cBsA3aHHoI Jornku (ECL), 1orngeckux ¢cxeM Ha 0CHOBE KOMILIEMEHTAPHOW CTPYKTYPBI
MeTaJLI-OKCHA-moJaynpoBoaank (CMOS).

CXxeMOTeXHHKa JIOTUIECKHIX JIEMEHTOB TPaH3UCTOPHO-TPAH3UCTOPHOH JIOTHKH, SMUTTEPHO-CBSI3aHHOM JIOTUKHY,
CMOS-371eMeHTOB. DBOJIOLHS [UIaHAPHBIX CTPYKTYP B TTL-351eMeHTax, TPAH3UCTOPHO-TPAH3UCTOPHASI JIOTHKA C OapbepoM
IHorrku. ECL-noruka, e€ nperumyinecrsa U Hegoctatku B cpaBHeHuu ¢ TTL. CMOS-anemenTsl, ux npeumyitectsa nepeg ECL
u TTL. Komrmiemenrtapusie ctpyktypbl. MOSFET Tpansucrtopsl, pabortatomue B pexnmve odeaneHns 1 Hacoimenus: D-FET u
E-FET tpaH3ucTropsl.

Tema 8. OnToaaekTponnka. [IpsiMo30HHbIE H HENPSIMO30HHBIE MOJYNPOBOHUKH. CBeTOHOABI. Y CTPOiicTBA
¢ 0oTOBOJBTAUKH.

3aKOH JIMCIepCHH /TSl SJIEKTPOHOB B KpHcTaiie. [IpsMO30HHBIE M HETTPSIMO30HHBIE TIEPEXO/IbI B ITOTYIIPOBOAHHUKAX.
[pocreitmmii cBETOAMO] HA OCHOBE IPSAMO30HHOTO Nepexona. CriocoOb! oBbIIeHNsT 3¢ (EKTUBHOCTH, TETEPOCTPYKTYPHI.
dortoadext: BHyTpeHHNI 1 BHEIHUH. POTOIMOBI, (POTOTPAH3UCTOPHI, ONTONAPHI. DJIEMEHTHI COTHEYHON SHEPTeTHKH.

Tema 9. TexHosoru4yeckne 3BeHbs elH NPON3BOACTBA YCTPOICTB TBEePAOTEJbHOH 3JIEKTP OHUKH.

BrlpanmBaHre MOHOKPHCTAJIIOB MOJTYIIPOBOJHUKOB BBICOKOH YncTOThL. Meton Yoxpaibeckoro. CriocoOs! MOTydeHu s MIaCTHH
MOHOKPHCTAJIJIOB IJIs1 ITAaHAPHOW TEXHOJIOTMH. [10JMpoBKa M KOHTPOJIb Ka4ecTBa MOBEPXHOCTH. KOHTpOJIb KadecTBa IIaCTHH
TIOCTPOEHHEM KapT IMPOBOAMMOCTH. [11aHapHast TEXHOIOT I MEKPO3JIEKTPOHUKH: ONITUYECKasi 1 3JIeKpOHHAs JIuTorpadus,
VOHHAsI IMIUIAHTAIMS KAK OCHOBHOM CITOCOO BBEAEHWS IPUMECH, N30TPOITHOE M aHU30TPOITHOE TpaBiieHue, Tuddy3ns,
snurtakcus. KoprmycrpoBaHue KpUCTa/UIOB. DNEKTPOHKKA BeICOKOM creneHu unterpauuu (VLSI). Pons VLSI B npousBoacTee
coBpeMeHHbIX MOSFET-TpaH3nucTopoB Aj1st CHJIOBOH 3/1€KTPOHHUKH. V30paHHbIe METO/IBI MOTyUYeH s p-n IEpeXx00B, He
Tpebyomux Jurorpacdun: TepmMoaudy3Hoe BBeieHne MPUMECH, BBEICHHE ITPUMECH Ha 3Tare pocTa MOHOKPHUCTAILIOB,
KOHTAaKT THIIa "KOIIadmii yc'.

5. lepedyeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa00THI 00yJarommxcs mo
JUCHUIINHE (MOLYJII0)

SAEKTPOHHBH
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CamocrosiTesnbHas padoTa 00yJalomMXcsl BBITIOJIHIETCS M0 3aJaHHI0 U TP METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HenocpeACcTBeHHOro yuacTtust. CamocrosiTenbHas paboTa MopasaensieTcs Ha CaMOCTOATENbHYIO0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 00yYaloMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYIEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

[Nopsok opraHu3aLuK 1 OCYIECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMmMaM ClrielMaIuTeTa, porpaMMaM MariucTparypsl (YTBEpKIECH MPUKa30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBe/ICHUI "

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

Hayunast 6ubimoreka COY: KOHCIEKT JIEKIHiA 110 Kypcy "DIeKTpoHUKaA" -
http://files.lib.sfu-kras.ru/ebibl/umkd/48/u_lectures.pdf

OI'Y: KOHCIIEKT JIEKIMiA 1O Kypcy "DNeKTpOHUKA U cXeMOoTeXHUKa. OCHOBBI 2JIEKTPOHUKH. " -
http://gu-unpk.ru/public/file/employee/1159/Eremenko_elektrotexnika_sxemotehnikai.pdf

Vuebnsie maTepuansl MUIPDA - https://f-mirea.ru/students/training_materials/?arrFilter 94=3327804675

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUILINHE (MOIYJII0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLIeHOUYHBIX CPEACTB COAEPKUTCA CeAylomas HHPOPMaLu:

- COOTBETCTBHE KOMIIETCHLINI [IAHUPYEMbIM pe3yJIbTaTaM 00y4YeHHs M0 JUCHUILTMHE (MOIYJIO0);

- KpUTEpHHU OLIEHUBAaHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MEeXaHU3M (POPMUPOBAHHSI OLIEHKH 110 AUCLHUILIMHE (MOJLYJIO);

- OIIMCaHKe NOPsAKA IPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPeJICTBa;

- cofiepXkaHUe OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x nporpaMmme JUCHUITIMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOAMMON JIJIsI OCBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHre QUCIUILTAHBI (MOIYJIs1) IPE/IoaraeT n3yueHne OCHOBHOM 1 JOMOJTHUTEBHON yIeGHO# TnTepaTyphl. JInteparypa
MOXKET OBbITh IOCTYIHA O0YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIC - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B eyaTtHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyaromuecs HoayyaoT y4eOHyIo JIUTepaTypy Ha
a0OHEMEeHTe 0 YNTATEIbCKUM OMJIETaM B COOTBETCTBHH C MPABHJIAMU I0JIb30BaHKUs HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUsI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DIeKTPOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM MTeYaTHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisapa (st odyvatomupxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM MTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOJHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOIHUTENIBHON Y4eOHON IUTEpATyphl, HEOOXOIUMOM [T OCBOSHUS JUCLMIUIMHBI (MOYJIsT), HAXOAUTCS

B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M3JaHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmrorekn KOY.

3AE
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8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Hayunas 6utimoreka CPY: KOHCIIEKT JIEKIHH 110 Kypcy "DJIeKTpoHUKa" -
http://files.lib.sfu-kras.ru/ebibl/umkd/48/u_lectures.pdf

OI'Y: KOHCIIEKT JIEKIMH 110 Kypcy "DIEeKTPOHHUKA M CXeMOTeXHUKA. OCHOBBI 9JIEKTPOHUKH. " -
http://gu-unpk.ru/public/file/employee/1159/Eremenko_elektrotexnika_sxemotehnikai.pdf

VuebHbie maTepuasist MIIPIA - https://f-mirea.ru/students/training_materials/?arrFilter_94=3327804675

9. MeToauuecKHe YKa3aHUA A 00YUAIOMMXCA 10 0CBOESHUIO JUCIHHUILIHHBI (MOXyJIsI)

Buj paéor

MeTO)_II/l‘lECKI/le PE€KOMeHaanun

JIEKLIAN

B xopne IeKIMOHHBIX 3aHATHI BECTH KOHCIIEKTUPOBaHKe yyeOHOro Mateprana. O6paiath BHUMaHUE Ha
KaTeropu, (popMyIMpOBKH, PACKPHIBAIOIINE COAEPKAHUE TeX WM UHBIX SBJISHUH U MPOLIECCOB, HAyYHBIE
BBIBOJIbI M IPAKTUYECKUE PEKOMEHIALNH, TTOJIOKUTEIBHBIN OIBIT B OPATOPCKOM HCKyccTBe. KenatenpHo
OCTaBUTh B PaOOYMX KOHCIIEKTaX MOJIs, HA KOTOPBIX AeJIaTh IIOMETKH U3 PEKOMEHA0BAHHOM JINTEPATY B,
JOTIOJTHSIONIME MaTeprall MPOCIyLIAHHOH JIEKIINH, a TakKe MOAYePKUBAIOIIMe 0COOYI0 BaKHOCTb TEX MJIM UHBIX
TEOPETUYECKUX MOTOKEHUH. 3a1aBaTh MTPENOAABATENIO0 YTOYHSIOIIE BOIIPOCH C LIEJIBIO YSICHEHHSI TEOPETHUECKHUX
TIOJIOKEHUH, pa3pelleHns CIOPHBIX CUTYaluH.

IMPAKTUYCCKHUEC
3aHATUA

B xoae mpakTu4ecKux 3aHATUI PEKOMEHAYeTCs:

- JieJIaTh 3alyCH MO X0y YTEHUs B BHJIE IIPOCTOrO UM Pa3BEPHYTOrO IUIaHa (CO3/aBaTh IEPEYeHb OCHOBHBIX
BOIPOCOB, PACCMOTPEHHBIX B UCTOUHUKE);

- COCTaBJISITh TE3UCHI (IUTHPOBaHNE HanboJjIee BaKHbIX MECT CTaThH MJIM MOHOTpauK, KOPOTKOE U3JI0KEHNE
OCHOBHBIX MBICJIEl aBTOPA);

- TOTOBUTb aHHOTAIMH (KpaTKoe 000011IeHre OCHOBHBIX BOIIPOCOB padOTHI);

- cO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTbIE TE3UCHI).

CaMOCTOsI-
TenbHas paboTa

VzydeHne TUCHUIUIMHBL M CAMOCTOSITENIBHYIO paboTy CliedyeT HaUMHATh C IPOpadOTKU HacTosiIel paboyueit
MIPOrpaMMBl, 0CO00E BHUMAHUE, yAENss LIesAM U 3a1a4aM, CTPYKTYpe U COIEepKaHUIO Kypca.

CryaeHTaM peKOMEHIyeTCsl MONy4nTh B BuOmoTeuHo-nH(MOPMAIMOHHOM LIEHTPe MHCTUTYTA y4eOHYIO
JIUTEPATypy MO AUCLUILUIMHE, HEOOX0UMYIO JUTst 3(h(PEeKTUBHOM pabOThl HA BCEX BUAAX ayJUTOPHBIX 3aHATHUI, &
TaKkKe JJIsl CAMOCTOSITEIbHON PabOoThI 110 M3YUESHUIO JUCLUILUIMHBL. Y CIIENTHOE OCBOSHHE Kypca Nperionaraet
aKTUBHOE, TBOPUYECKOE YUACTHE CTY/IeHTa ITyTeM ILIAHOMEPHOM, OBCEJHEBHOM PabOTBHI.

9K3aMCH

Ipu cpave IK3aMeHa JOMYCKAETCSl HATMYKME Y CTYJEHTa BCIIOMOTaTeIbHOrO PYKOITUCHOTO MaTepraia 00bEMOM He
6oJiee oiHOrO jtucta A4 (HAIMMCAHHOTO COOCTBEHHOPYYHO, UCIIOJIb30BAHUE UyKUX BCIIOMOTATEIbHBIX MATEPUATIOB
He gomyckaercs). CTyIeHT MOKET 3aIicaTh Ha STOT JIKCT JTI00YI0 HH(GOPMAIIUIO 1O TEMATUKE Kypca, KOTOPYIO OH
II0CYUTAET HEOOXOIUMOH.

10. Tlepeuenp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
10 JUCIHMILIAHE (MOAYJI0), BKJIYAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HeOOXOUMOCTH)

INepeuens HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IIPOLiecca M0 TUCHUILIIHE
(Mozymo), BKJIIOYasi IEpeUYeHb MPOrpaMMHOr0 odecriedeH s 1 MH(MOPMALMOHHBIX CIPABOYHBIX CHCTEM, IPEICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOXO0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOIYJII0)

MaTepI/IaHBHO-TCXHI/I‘ICCKOG obecrieueHne O6pa30BaTCHLHOFO nponecca 1no AMCuuIinHe (MO,Ily)'[lO) BKJIIOYAET B ce0s ciaeaymomue

KOMIIOHCHTHI:

TTomertieHus [UIst CAMOCTOSITETILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedyeHueM JOCTyIa
B 9JIEKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

VuebHsie ayIUTOpUn IJIs1 KOHTaKTHOM pa6OTLI C mpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCL[I/IaIII/BI/IpOBaHHOﬁ MeOeIbio (CTOJILI

U CTYJIbS).

KommnbloTep 1 puHTEp U1 pacneyaTky pa3gaTOYHbIX MaTepUaioB.

MynbTUMeaniiHas ayAUTOPHS.
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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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https://e.Janbook.com/book/93603 (nata obpamenusi: 28.04.2023). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTeNeH.

3. Iasug, M. X. Hudposasa cxeMoTexHUKa U apxutekTypa komnsiorepa / M. X. [Iasup, JI. X. Capa. - Mocksa : JIMK Ilpecc,
2017. - 792 c. - ISBN 978-5-97060-522-6. - TekcT : aneKTpoHHbIi // JIaHb : 31eKTpoHHO-0MOMOoTeuHast cuctema. - URL:
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B. C. Copokun, b. JI. Autunos, H. I1. JIazapesa. - 2-¢ usn., uctp. - Cankr-Iletepoypr : Jlans, 2022. - 448 ¢. - ISBN
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3. Kpyrorus, [1. I'. ®yHKIMOHATbHBIE MATEPUAIIBI JIIEKTPOHUKU M UX TEXHOJIOTHH : yueOHO-MeToaudeckoe rnocodue / I T.
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ITporpamma mucimruiunsl "TBepaorenbHas anekTponuka'; 28.03.01 "HaHoTexHOIOMMM ¥ MUKPOCHCTEMHAs TEXHUKA'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.06.02 Teepoomenvhas sneKkmpoHuxa

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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