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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 aucHUIUTMHEL pa3padoTaii(a)(u): 3aBeayomuii kadenpoi, 1.H. Bopornuna E.B. (Kadenpa ¢dusuku tBepmoro Tena,
Ortaenenue ¢pusuku), Elena.Voronina@kpfu.ru

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

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

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-7 CriocoOeH POeKTUPOBATh M COIPOBOXKAATh MPOM3BOJICTBO TEXHUUECKUX OOBEKTOB, CUCTEM U

[po1eccoB B 001aCTH HAHOTEXHOJIOTHI ¥ MUKPOCUCTEMHON TEXHUKH

[K-1 Crioco6eH TpOBOANTD (PU3UKO-MaTeMaTHIECKOe MOIETMPOBAaHNE HCCIIEyEMBIX TTPOIIECCOB
HAaHOTEXHOJIOTUM ¥ OOBEKTOB HAHO-M MUKPOCHCTEMHON TEXHUKH C MCIIOJIb30BaHUEM
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOT U

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):

IoyokeH 3HATh:

- 3AKOHOMEPHOCTHU U (PU3UKO-XUMUYECKUE MOJIEIIU ITPOLIECCOB MOTyYeHHs1 HAHOOOBEKTOB;
- XapaKTepUCTUKN (PHBUKO-XMMHYECKHUX MTPOLIECCOB CUHTE3a HAHOCTPYKTYP M METObI MIX UCCIIE/IOBAHNS
JloKeH yMeTh:

- coOMpaTh HEOOXOAMMYIO UCXOJHYI0 HH(POPMALMIO B IEPUOIMUYECKOI INTepaType, Ha OCHOBE aHaIM3a c(hOPMYJIUPOBATDH
HIOC/Ie/IOBATEIbHOCTD PEILeHNs 3a1auM;

- BI)I6paTI> 1 UCIIOJIL30BATh METO/ aHAJIM3d HAHOMATEPUAJIOB U HAHOCTPYKTYP;

- pa3paboTaTh IUIaH TEXHOJIOTMYECKOr0 MpoLiecca MOIyYeHHsI HAHOMAaTepHaJIOB, OLIEHUTh BO3MOKHOCTH, O'paHUYEHN ],
KPUTEPUH BHIOOPA BAPUAHTOB HAHOTEXHOJIOTUH

JlomxeH Bl1afeTh:

- METOAMKOW paboThI C KOHKPETHHIM JIAOOPATOPHBHIM 000PYIOBAaHUEM M COBPEMEHHOW HAYYHOH ammnaparypoi
JloJkeH 1eMOHCTPHPOBATh CIIOCOOHOCTh M TOTOBHOCTb:

- CHUCTEMHOI'0 Hay4YHOTO aHaJIn3a NpodeCcCHOHAIBHBIX MPO0IeM HAHOTEXHOJIOTUH Pa3IMYHOTO YPOBHSI CJIOKHOCTH

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

Hauaast qucruruivHa (MOoayib) BKmodeHa B pazgen "B1.B.JIB.01.01 Jucturumast (MOmym)" OCHOBHOM MPOodecCHOHATEHON
ob6pazosarenbHol nporpammsl 28.03.01 "HaHoTexHOMOrMM U MUK pocUcTeMHast TexHuKa (CHHTE3 ¥ AMarHOCTUKA

HAHOMATEPUAJIOB, KOMIIOHEHThl MUKPO- U HAHOJIEKTPOHHOW TEXHUKU)" U OTHOCHUTCS K AUCLUILIMHAM 110 BeiOopy yactu OITOIT
BO, dopmupyemoit yuacTHUKaMu 00pa30BaTeIbHbIX OTHOLIEHHH.

OcBauBaercs Ha 3 Kypce B 6 cemecTpe.

3. 06bem JAUCIMITIJINHbI (MOIlleﬂ) B 3QYE€THLIX €IMHUIAX ¢ YKAa3aHUEM KOJINYE€CTBA YaCOB, BbI/1€JI€HHbBIX HA

KOHTAKTHYIO Pa0oTy 00y4awIuxcs ¢ npemnogasareieM (10 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh AUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 87 4aca(oB), B TOM umclie Jekuun - 18 yaca(oB), npaktuueckue 3ansartus - 0 yaca(oB), 1abopaTopHbie
paboTsl - 68 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboThl - 1 yaca(oB).

CamocTostenbHast padoTa - 21 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).

Popma MpoMeRyTOYHOTO KOHTPOJISI JUCLIUIUIMHBL: 3a4eT B 6 ceMecTpe.

SAEKTPOHH BI
Il YHHBEPCHTE
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TeXHMKaA".

4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
Tema 1. TexHuka ¥ METOIBI ITOTYYEHNS TOHKHUX
1. A y 6 4 0 0 0 0 0 3
[UIEHOK.
Tema 2. Teopusa popmupoBanus rieHok. CBoicTBa
2. pust popump 6 2 0 0 0 0 0 3
TOHKHUX IUIEHOK.
Tema 3. DKkcniepIMeHTaIbHBIE METOIBI U3YUEHHUS
3. |MOBepXHOCTH M TOHKHMX IUICHOK. 6 2 0 0 0 34 0 3
Tema 4. MeTopl CHHTE3a HAHOMATEPUATIOB.
Meroabl MEXaHUYECKOT0, (PU3HYECKOro
4. . o~ : 6 4 0 0 0 0 0 4
XUMUYIECKOTO TUCTIEPTUPOBAHHUS
Tema 5. MexaHnn4eckre CBOMCTBA HAHOCHCTEM.
5. 6 2 0 0 0 4 0 4
Tema 6. MeToapl HcclieTOBaHUS BEIIECTB B
6. A A = 6 4 0 0 0 30 0 4
HAHOKPUCTAJUTMIECKOM COCTOSTHHU.
I1Toro 18 0 0 0 68 0 21
SAEKTPOHHBH
Crpanuna 4 u3 10. Il YHHBEPCHTET
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. TexHnka 1 MeTOJbI MOJYYEHHSA TOHKHX IJIEHOK.
Mertoa TepMudeckoro 3(pGy3uOHHOTO BAKYyMHOTO HaIlbLIEHUSI.
DJIEKTPOHHO-TyIEeBOE U HOHHO-Ty4IeBOE UCITAPEHHE.
VmnyJibCHOE JIa3epHOE HATIbLJIEHHE.

MarHeTpoHHO€E pacTblIeHHE.

XUMHUYECKOe OCaKACHUE U3 Hapora30130ﬁ Cl)a3bl, (:1)1/13I/IK3. 1 XUMUA METOJIa, OCHOBHBIE XapPAKTEPUCTUKHU, IMTPOLIECCHl HAHECEHU A
Pa3IMYHLIX IJIEHOK.

KaTOIIHOC pacnbUICHUE, ra30BbIN pa3pAad HA3KOIO JaBJICHUSA, TPOCTPAHCTBECHHBIC INIOTCHIUAJIBI U XaPAKTCPUCTUKU KaTOJHOI' O
pacribUICHUA.

VoHHast UMITTaHTAIHS.
IpenmyiiecTBa U HEIOCTATKA METOJIOB.
Tema 2. Teopust popmupoBanusa mieHoK. CBoHCTBa TOHKUX IIEHOK.

[Nanenune yacTyil Ha MOJJIOKKY, TIPOIIECCHI ITPU B3aNMOIEHCTBUH aTOMOB, MOJIEKYJI M aTOMOB C TIOBEPXHOCTBIO, TIPOIIECCHI
a/IcopOLY M KOH/IGHCALIMH, TTPOIIECCH 3apOJIbIIIE00pa30BaHNsI, MEXaHN3M (POPMHUPOBAHNSI 3apOABIIIEH, (hOPMUPOBAHUEM
CYOKPUTHYECKHMX U KPUTUUECKHX 3aPOJIbIIIICH.

Poutb noBepxHOCTHOM 1 00beMHON qHpdy3un B (hOPMUPOBAHUY 3aPOJIBILICH.

[IpramHBI pa3HBIX BPEMEH KU3HH 3apOJbIIIeH, MEXaHU3M KOATECLIEHIIN OCTPOBKOBBIX (POPMHPOBaHMI M pocTa 3apopIliei,
WX CTPYKTYpPHU3aLHH.

Pu3UKO-XMMHYECKHe 0OCOOSHHOCTH 3TAaNoB (pOPMUPOBAHUS IUIEHKH, 00pa30BaHus AeEeKTOB B IPOLIECCE POCTA IUIEHKH.
MexaHUUeCKHe CBOICTBA TUICHOK, IEKTPUYECKUE, TPAHCTIOPTHBIE U MATHUTHBIE CBOMCTBA TOHKUX TUICHOK.
Tema 3. IkcnepuMeHTaJbHbIEe METOAbl H3y4eHHUsI IOBEPXHOCTH H TOHKHX IJIEHOK.

Judpakius MeUIEeHHBIX U OBICTPBIX JIEKTPOHOB, PEHTI€HOBCKast AU(ppaKLus (IIPH KJIACCUIECKOM U CKOJIb3SIIIEM MTaeHUN ),
Oxe-creKTpocKonus, (POTOIEKTPOHHAS CIEKTPOCKOMNNS, SHEPrOAUCTIEPCUOHHAS PEHTTEHOBCKAs! CHEKTPOCKOMUS,
CKaHMpYIOIIas ¥ MPOCBEUNBAIOIIAS SJIEKTPOHHAS! MUKPOCKOIUSA, METOAB CKaHUPYIoILel 3051080 Mukpockonuu (CTM, ACM,
MCM), paguocnekrpockonus (AMP, SI1P, ®MP), MarHuTO-0oNTHYECKUE METO/IBI, CIEKTPOCKOMNUSA pe3epdhopA0OBCKOro
00paTHOro paccestHusI.

Tema 4. METOJ_ILI CUHTE3a HaHOMAaTEpPHUuaJ0B. METO,H])I MeEeXaHu4eCKoro, (1)143[/['—]6(!!(0[‘0, XUMHYIECKOIo
JAUCIIEPrupoBaHuda

MeTtoapl MeExaHNYeCcKOro, (PUM3UYECKOr0, XUMUUECKOTO TUCTIEPTUPOBAHMUS.
MexaHnocuHTe3.

Tunbl ¥ XapakTEPUCTUKU U3MEJIbYAIOIIUX YCTPOUCTB.

[Nony4yeHne HaHOMATEpHAIOB MEXaHNYECKIM BO3/IEHCTBHEM PA3JIMYHBIX CPel.

MeTtopapl Cl)I/I3I/ILICCKOl"0 AUCTIEPIrUPOBaHUSA: PACIIBUICHUSA CTPYU pacIiljlaBa ) KUAKOCTbIO WX ra30M, CrocoObI HBOﬁHOFO u
HCHTp06e)KHOFO paciibui€eHr A, CTIMHHUHIOBAHUE, UCITIOJIb30OBAHUE TBepﬂoq)a3HLIX npeBpameHI/Iﬁ, O6J'Iy‘-leHI/I${ CILJIaBOB
BBICOKO9HEPIreTU4YECKUMU YaCTUllaMU, CI10c00 HHUKJINYECKUX npeBpameHI/Iﬁ.

WuTencuBHas mactryeckas aedpopMarius.
pr'{eHI/Ie 1104 BICOKHUM [JABJICHUEM.
PaBHOKkaHaIbHOE YIJI0BOC IPECCOBAHUEC.

Tema 5. Mexannueckue cBOMCTBA HAHO CHCTEM.

Knaccudukanus gucnepcHbix cucteM. PopMupoBaHre HAHOMATEPUAJIOB 110 MexaHu3My "cBepXy-BHU3". CrOCOOBI MOJTyYeHHsT
HaHOPa3MEPHBIX MaTePHAJIOB.

Twuriel cOGCTBEHHBIX e(PeKTOB KPHUCTAILIA.

JedeKxThl B HAHOCTPYKTYPHPOBAaHHBIX MaTepuasax, Kiaccupukanys no pasmepHoctd. CTpyKTypa MeX3epPEeHHBIX I'PaHHUII.
Ucrounuku ®panka-Pupa.

DopMHpPOBaHKE HAHOCTPYKTYPHI 10 MEXaHU3MY "'CBEPXY-BHU3".

MexaHr4eckre CBOWCTBa HAHOMATEPHAIOB.

3akoH Xosuta-Iletya.

ITnacTuyHOCTB.

HedopMaioOHHOE YIIPOYHEHUE.

Tema 6. MeToabl HccjeJ0OBaHUS BellleCTB B HAHOKPHUCTAINYECKOM COCTOSIHHH.
Judpakius Ha KPUCTAIMYECKUX pelIeTKax U B aMOP(HBIX BEIECTBAX.

Pa3mepHnsbie 3¢pekTsl B JUPaKIMOHHBIX KAPTUHAX HAHOCTPYKTYP.

SAEKTPOHHBH
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XapaKTepI/BaHI/IS{ CI)yHKI_[I/IOHaJ'II)HI)IX CBOMCTB HAHOCUCTEM ,HI/ICI)paKL[I/IOHHI)IMI/I MCTOJaMMU. P eHTFeH-HI/ICI)paKL[I/IOHHbIe MECTOIbI
ornpeneJeHrud pa3MepoOB HAHOYACTHUIL.

CrekTpajbHble METO/IbI HCCIICIOBAHHUSL.
AnexkTpoHHast Oxke-CleKTPOCKONHUSL.

Judpakuuys MeJJIEHHBIX JIEKTPOHOB, AU(PPaKLKs OBICTPBIX JEKTPOHOB, T(ppaKLis HEYIPYroOTPaKEeHHBIX MeJICHHBIX
3JIeKTPOHOB. Macc-CIeKTPOCKONHS C JIEKTPOHHBIM TOBEPXHOCTHBIM 30HIOM.

CHeKTpOCKOMNKsI XapaKTePUCTHUECKOTO U3JTyUEeHU S, CIIEKTPOCKOITHS TOPOTrOBBIX MOTEHIMAIOB, JIa3€PHBI MUKPO30HIOBHINA
aHanm3, MHQPaKpacHOE MOTJIoIIeHne, KOMOMHUPOBAHHOE PACCEsIHUE CBETA, JIMIICOMETPHsI BUIMMOTro cBeta, POIC wm
ICXA - peHTreHOBCKast (POTO3IEKTPOHHAS CIIEKTPOCKOMHSI.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommxcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuacTtust. CamocrosiTenpHas paboTa MopasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaIoMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsl ayJUTOPHOU paboTHL. Bo BpeMs1 caMOCTOATEIbHOM PaOOThl O0YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIIOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUIN U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00yYAIOIIMXCS perjlaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMHu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpKIEH IIPUKa30M
MuHuCcTEpCTBA HAYKH U BhIcIiero oopa3osanus Poccuiickori ®enepanuu ot 6 anpenst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickonn Penepanmy Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBeICHII "

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHNS BBICIIETO
npopeccroHanbHOro 0opazoBanus "Kazanckuii (IIpuBomkckuii) heepanbHbId YHUBEPCUTET "

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA
http://www.nanometer.ru/ - http://www.nanometer.ru/

http://www.rsci.ru/nanotech/ - http://www.rsci.ru/nanotech/

Caiit o HaHOTexHoOJOruAX B Poccuu - https://www.coursera.org/learn/nanotechnology

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

(DOHH OLICHOYHBIX CPEACTB IO JUCHUILINHE (MOJIyJ'IIO) BKJTIOYACT OLICHOYHBIC MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEACTB BKJIIOYACT OLEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe 01eHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUYeHHs IO TUCIUTUTIHE (MOJYIIIO);

- KpUTepHH OLIEHUBAaHUS ¢(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MexaHu3M (POPMHUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOYJIIO);

- OMHCaHMe MOpsIAKa IPUMEHEHHS 1 IIPOLIEAYPHI OIIEHIMBAHUS TS KKIOTO OLIEHOYHOTO CPEACTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOT'O CPEe/ICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKIIIOYAA Tpe60BaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYCEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

POoHJ1 OLIEHOUHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO}IyJ’IIO).

7. IlepedeHsb JUATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS N CITUILINHBI (MO TyJIs)

OcBoeHUe QUCLUILUTMHBI (MOIYJIs1) IPEIIoaraeT u3ydeHue OCHOBHOM U JIOMOTHUTEIbHON y4eOHOI tnTepaTypsl. JIuteparypa
MOXET ObITh JOCTYITHA 0OYYalOIIMMCS B OTHOM U3 ABYX BApUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTi0ueHHbIX KDY 1oroBopos ¢
paBo00IaAaTe MU,
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- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaronuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJIb30BaHUsI HaydHO! OMOIMOTEKON.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIUIsApa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIAIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii nmporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBIICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIAMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Poccuiickue HaHOTeXHOMIOrHH - https://sciencejournals.ru/journal/nano/

CaiiT 0 HaHOTeXHOJIOrusAX - http://www.nanometer.ru/

Caiit 0 HaHOTeXHOJOTUsAX B Poccuu - http://www.nanonewsnet.ru/

9. MeToaunuyecKne YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHLI (MOXyJIsI)

Bua pa6or MeToanueckue peKoMeHIANUH
JIEKLIUN Pa36op 1 ycBoeHue JIEeKIIMOHHOr0 MaTepraiia. ITocine Kaxoii IeKIui 00ydaloIeMycsi Clieayer
BHUMATEJILHO MPOYUTATh M Pa300paTh KOHCIIEKT, IPH STOM:
[ToHATH ¥ 3aITOMHUTH BCE HOBBIE ONPE/ICIICHHSL.
)| Haiiti B cetn MIHTepHET yKa3aHHbIE CCHUIKM U IIPOBECTH AEHCTBUS, PEKOMEH/IOBAHHbIE
[penogaBaTesieM.
Eciu nexktop npearmucan pa3odpaTh 4acTh MaTeprana 0ojee NogpoOHO CaMOCTOSTEILHO 110
JOCTYITHBIM TUCHMEHHBIM HJIM JIEKTPOHHBIM HCTOYHMKAM, TO HEOOXOAUMO CBOEBPEMEHHO 3TO
CHeNaTh.
I[Tpy BO3HUKHOBEHUHU KAKHX-IMOO TPYIHOCTEH C IOHMMaHUEM MaTepHraia PeKOMEHIYETCsI TIOMPOCUTh IIOMOLIN
y CBOMX OJHOTPYIIIIHMKOB HJIM COKYPCHHKOB. TaKkxe MOXHO 0OpaTUTHCS 32 IIOMOLIBIO K JIEKTOpY. st 3T0ro0
MOJKHO JIMYHO TTOJOUTH K MPENOJaBATENIO, JIHO0 HAIKCATh €My JIeKTPOHHOE MUChMO, C(hOPMYJIMPOBAB B HEM
BO3HHMKaIoII#e BOIPOCHL. K MichMy MOKHO IPUKPEHUTh KaKHe-TM00 JIEKTPOHHBIE MATEPUAIBI, CBSI3AHHBIE C
BO3HMKIIMMH BOIPOCAMIL.
nadoparopHsle | JlabopaTopHble 3a/iaHKsI BBIIAIOTCS IPENOAaBaTeIeM U IPEAIOoaraloT caMoCTosITeIbHOe perienue. [1pn
padoThl HOJTOTOBKE K 3aHATUSIM TeMa JIab0paTopHOU padoThl HOJKHA ObITh U3yUeHa TeopeTnuecku. Ha aymuTopHbIX
3aHATHUSX BBIMOJHACTCS MPaKTHYecKast yacThb. [IpernogaBaTesib MOXET 3a/1aTh KOHKPETHbIE BOITPOCHI, KACAIOIIHECS]
HENOCPE/ICTBEHHBIX JICHCTBUI CTYIEHTa BO BPEMSI BBITIOJIHEHHS PabOThl, MOMPOCUTH IPOKOMMEHTHPOBATH UITH
OOBSICHUTD MOJIyYeHHbIE CTYJIEHTOM pe3yJIbTaThl JabopatopHoy padoTsl. Kpome Toro, pabora Ha 1ab0paTOpHBIX
3aHATHUSX MPENoJaraeT akTHBHOE yUacTue B 00CYKASHUH TeMbl TaOOPATOPHON paboOThL.
camoctosi- | CamocTosiTebHOE M3yUeHHe JyacT Matepuiia. Eciii 4acth yu4eOHOro MaTepraia OTBeACHA Ha CAMOCTOSITEIBHOE
TeJbHasE paboTa | M3ydyeHue, To He0OXOIMMO HPUCTYIIMTH K STOMY HEe3aMeUTMTEIBHO HOCIe YKa3aHHsI IIPEIIOAABATelIsl i OCBOUTD
MaTepuI B OTBEICHHBIC UM CPOKH. MaTepHa CliefyeT U3yYUTh [0 AOCTYITHBIM MHCbMEHHBIM M 3JIEKTPOHHBIM
MCTOYHHMKAM, O KOTOPBIX COOOLIUT MPEOJaBaTEeb.
- TIOCTAHOBKA MPOOJIEMBI;
- BAPUAHTHI PCIICHHS;
- APTYMEHTHI B MOJIb3Y TEX WM MHBIX BAPUAHTOB PEIICHMU.
Ha ocHoOBe BbIIE/ICHHUS STUX SJIEMEHTOB MPOILE COCTABIIATh COOCTBEHHYIO APTYMEHTUPOBAHHYIO MO3HUILIHIO [0
paccMaTprBaeMOMy BOIIPOCY.
3a4er ITpu noaroToBKe K 3a4eTy HeOOXOAMMO OMUPAThCs, MIPEkKIe BCEro, Ha JIEKIMH, a TAKXKE Ha HCTOYHHKH, KOTOPbIE
yKa3aHbI B CIIMCKE JIUTEpaTyphl. B Kax oM Ouete Ha 3aUeTe COfepKUTC JiBa BOIPOCa.
Mo kax oMy BOITPOCY JAOJKEH OBITh OATOTOBJIEH Pa3BEPHYTHIM, UCUEPITHIBAOIIMI OTBET. [IpH HEMOTHOM OTBeTe
MOTYT ObITh 3a[JaHbI IOTIOJTHUTEIbHbIE HABOISIIINE BOTIPOCHL.

10. ITepeyens nH(OPMAIMOHHBIX TEXHOJIOTHI, HCHOJb3YeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
N0 JUCIMILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIIPABOYHBIX
cacreM (IpH HEOOXO0UMOCTH)
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KowmmnbioTep 1 puHTEp AT paclieyaTKy pa3gaTOuHBIX MATePHAIOB.

MynbTuMeuiiHas ayAUTOPUSI.

Crenpanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYaloIUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6pa3OBaTCHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMU, 06H€I“IHIOHII/IC
BOCIIpUsATUE HH(pOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHWUYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/IaHKe TEKCTOBOW BEPCHH JIDOOr0 HETEKCTOBOIO KOHTEHTA /IS €r0 BO3MOKHOI'O MPeoOpa3oBaHusl B aJibTEPHATUBHbIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpLIf/i MOJKHO NIPEACTABUTDL B PA3JIMYHBIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCIHTa6I/IpOBElHI/I${ TEKCTa U H306pa)l(€HHﬁ 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3/laHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUAMH CIIyXa MOJTy4Yany MH(HOPMALMIO BU3YAIbHO, C HAPYLLEHUAMH 3PEHUS - ayINaJIbHO;

- IPUMCHEHUEC MMPOIrpaMMHBLIX CPE/ICTB, O6€CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHPIfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX na6opaTopI/H71 " CUMYJIAIIMOHHBIX TCXHOHOFHP’I;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOIUI 1Sl Hepeaaud HH(BOPMALIK, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUaIoIIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI /Is IPOBEICHMUS BUPTYAIbHBIX JIEKLUI C BO3MOKHOCTBIO B3aMMO/ICHCTBHS BCEX YYACTHHUKOB JUCTAHIIMOHHOTO
00yueHHs], IPOBECHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAAMU ¥ 3aIUUTHI BBITOJTHEHHBIX paboT, TPOBEASHIsI TPSHUHIOB,
OpraHu3aliy KOJUIEKTUBHOM paboOTHI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT€HLHLIX TEXHOJIOTUI IUIsL OpraHnu3aniuumn (I)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEeJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIMIOM WM JIMLOM C OTpAHUYEHHBIMU BO3MOKHOCTSIMHU 3[10POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI Cl)OpMe, - He Oostee uem Ha 90 MHMHYT;

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

- IPOJOJIKUTENLHOCTY BBICTYIUIEHUsI 00YYaloIIerocsl pH 3alTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.
IIporpamma cocraiieHa B cootBeTcTBuM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM 1u1anoM 1o Harpasienuio 28.03.01

"HaHOTeXHOJIOTMM ¥ MUKPOCHCTEMHAsI TEXHUKA" ¥ MPOoUIio moarotoBky "CHHTE3 U AUArHOCTMKA HAHOMATEPHAJIOB,
KOMITOHEHTBI MUKPO- I HAHOJIEKTPOHHON TEXHUKHU".
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OcHoBHas JuTepartypa:

1. OcHoBbl HaHOTeXHOJOrHY : y4eOHuK / H. T. Ky3snenos, B. M. HoBotopues, B. A. Ka6pes, B. 1. Mapromus ; xynoxuuk U. E.
Mapes. - 3-e uzq. - Mocksa : Jlaboparopus 3nanmid, 2021. - 400 c. - ISBN 978-5-906828-26-2. - Tekcr : 31neKTpoHHsI // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/176415 (nata o6pamenus: 25.03.2025). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

2. Prikonko, [I. 1. Hanomarepuaisi : yae6Hoe nocotdue / [I. Y. Peokonkos, B. B. JIésuna, 3. JI. [I3umsurypu ; xynoxHuk C.
Wudan. - 6-e 3. - Mockaa : Jlaboparopust 3Hanuii, 2021. - 368 c. - ISBN 978-5-93208-550-9. - Tekcr : 37€KTpOHHBbIH //
Jlanb : anexTpoHHO-O6MbOMOTeYHas cucteMa. - URL: https://e.Janbook.com/book/176410 (nata obparuenust: 25.03.2025). -
Pexum nocryna: ajist aBTOpuU3. MOJIb30BaTENEH.

3. Emucees, A. A. ®ynkimonansabeie HaroMmatepuaisl / [Tog pen. 0. 1. TperbsikoBa. - Mockga : PUSMATIIUT, 2010. - 456 c.
- ISBN 978-5-9221-1120-1. - Tekcr : anexkrponnsiii // BC 'Koncynpranr crygenta' : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922111201.html (nara o6pamenus: 25.03.2025). - Pexxum nocryna : mmo
TIOATIHCKE.

JomnmoJHUTEILHAS IUTEpATypa:

1. Pakos, D. I'. Heoprannyeckue HaHOMaTepuaibl : yueOHoe nocooue / D. I'. Pakos. - 4-e u3n. (3:1.). - Mocksa : Jlabopatopust
3HaHui, 2025. - 480 c. - ISBN 978-5-93208-781-7. - Tekcr : anekTpoHHbli // JIaHb : 371K TPOHHO-OMOIMOTEUHAST CUCTEMA. -
URL: https://e.Janbook.com/book/451541 (nata obparenusi: 23.03.2025). - Pexxum gocryna: aj1st aBTOpU3. MOJIb30BaTENEH.

2. ITeryxos B.1O., I'ymapos I'.I'. TOHHO-JIYYEBBIE METO/bI I[TOJIYUYEHW A TOHKUX ITJIEHOK:
y4eOHO-METOANYECKOe MOCOOHe /TSl CTYAEHTOB (pu3nyeckoro (akyibTeTa. - M3nanue 2-e, ucnp. u goi. - / B.YO. INeryxos, I'.I".
I'ymapos . - Kazans: K'Y, 2010. - 87 c. Tekcr: anektpoHHBIH pecypc. - URL:

https://shelly kpfu.ru/portal/docs/F598606927/15_petukhov_ibm.pdf (mara obpamenus: 25.03.2025). - Pexum gocrymna:
OTKPBITHIH.

3. IMeryxoB B.IO., I'ymapos I'.I'. MiccnenoBaHye TOHKUX MJIEHOK METOAOM PEHTIEHOBCKOMN TU(PAKIMU B CKOJIB3SIIMX MMyYKax:
yue6Ho-meroandeckoe nocodue / B.YO. Ieryxos, I'.I'. I'ymapos. - Kazaub: KI'V, 2009. - 16 c. - TekcT: 3/1eKTpOHHbIH pecypc. -
URL: http://shelly.kpfu.ru/portal/docs/F1659128120/11_petuhov_rentgen.pdf (mata oopammenus: 25.03.2025). - Pexum
JOCTYIIA: OTKPHITHIH.

4. Tleryxos B.10., Xa6uOyyuuna H.P. UccrnenoBanue TOHKKX ieHOK MeTooM DITP: yyeGHO-MeToIuueckoe mocooue st
cryeHToB pusndeckoro ¢akyisrera/ B.IO. ITeryxos, H.P. Xa6uOymna. - Kazans: KI'V, 2009. - 31 c. - TekcT: 271eKTPOHHbIA
pecype. - URL: http://shelly kpfu.ru/portal/docs/F17342246/16_petuhov_epr.pdf (nara obpamenus: 25.03.2025). - Pexum
JOCTYIa: OTKPbITHIA.
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HaHOCMpPYKmyp

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 28.03.01 - HaHOTEXHOJIOIMY M MUKPOCUCTEMHAS TEXHUKA

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

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

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 ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

Crpannna 10 u3 10.
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