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ITporpamma muciuruiuHbl "MeTozbl CUHTE3a U KOHTPOJIA ONTUYeCKUX HaHoMaTepuanos'; 28.03.01 "HanorexHonoruu 1 MUKpoCHCTEMHAs
TEXHHUKa".

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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ITporpamma muciuruiuHbl "MeTozbl CUHTE3a U KOHTPOJIA ONTUYeCKUX HaHoMaTepuanos'; 28.03.01 "HanorexHonoruu 1 MUKpoCHCTEMHAs
TEXHHUKa".

[Iporpammy IuciMIUIMHBL pa3padoTai(a)(u): accucteHT, K.H. ['a3u3oB A.P. (Kadenpa ontuku u HaHooronuku, Otnenenue
¢pusukn), AlmaRGazizov@kpfu.ru ; accucrenr, k.H. lapudynnun A .U. (Kadenpa ontuku u HaHopoToHuky, OTaeneHue
(pusukm), adel-garifullin@mail.ru ; goneHT, k.H. XamageeB M.A. (Kadenpa ontuku u HanodotoHuku, Otaenenue (pu3nkn),
Marat.Khamadeev@kpfu.ru ; 'aiiHyTnuHoB Penat Xamurosuu

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIIU npuoodperaemMoii KOMIeTeHIUH
[K-2 ["0OTOBHOCTb IPOBOJUTH KCIEPUMEHTAJIbHBIE UCCIEJOBAHUS 110 CUHTE3Y U aHAIU3Y
MaTepraIoB U KOMIIOHEHTOB HAHO- M MUKPOCHCTEMHON TEXHUKU

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- BOBMOXHOCTHU 1 I'PAHULIbI UCTTOJIb30BAHU A U3YyYACMbIX METOJOB CMHTE3d U KOHTPOJISA ONITUYCCKUX HAHOMATEPUAJIOB;
- Knaccncbuxaumo OCHOBHBIX ME€TOJOB CUHTE3a U KOHTPOJIA ONITUYECKUX HAHOMATEpHajloB

JloKkeH yMeTh:

- IPUMEHSTH MOJTyYeHHbIE 3HAHUSI TSI CHHTE3a ONTHIECKAX HAHOMATEPUAJIOB U MIOCIIEYIONIEro KOHTPOJIS KauecTBa
HOJIyYaeMbIX 00pas3LIoB;

- ONpeNeIsITh KOHKPETHYIO MPOhECCHOHANBHYIO 3314y, COOMPaTh HEOOXOAMMYI0 UCXOJHYI0 HH(POPMAIIMIO B TIEPUOIUYECKOI
JMTEepaType, Ha OCHOBE aHaIM3a chOopMYIMPOBaTh ITOCIIEI0BATEILHOCTD PEIICHUS 3aJaun

I[OJDKGH BJIa€Th:

- IPEACTAaBJIEHUAMU O COBPEMEHHBIX METOJaX CUHTE3a U KOHTPOJISA ONITUYECKUX HAHOMATEPHUAJIOB, O ITYTAX Pa3BUTUA U
COBEPIIEHCTBOBAHHUSA 9TUX METOMAOB C LEJIbIO MMOBBIIEHUS UX SCI)CI)CKTI/IBHOCTI/I 1 paclImpeHus 00J1aCTH UCIIOJIb30BAHMUSI

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

- CHHTE3WPOBATh ONTUYECKUE HAHOCTPYKTYPHI HarOOJIee MPOCTHIMU METOIAMH U KOHTPOJIMPOBATh KAYECTBO MOy IEHHBIX
00pasios.;

- UCIIOJIb30BaTh CUCTEMHBIN HAYYHbIN aHAITN3 MPO(ECCHOHATBHBIX MTPOOJIEM PA3IUYHOrO YPOBHS CIOKHOCTH;
- pabotaTh ¢ 1abopaTOpHBIM 0OOPY/IOBAaHUEM M COBPEMEHHOM HAyYHOM anmapaTypoii;
- IPOBOJIUTH (PU3MUYECKUI U XUMUYECKUI SKCIIEPUMEHT

2. Mecro gucuumimasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucrmruivHa (MOIyJb) BKMoYeHa B paszaen "B1.B.JIB.05.02 ducturummas (Momyim)" OCHOBHOM MPpodecCHOHATEHON
oOpazoBartensHOI porpammbl 28.03.01 "HaHoTexHOMOrMN 1 MUK pocrcTeMHast TexHuka (CHHTE3 M JUarHOCTHKA
HAHOMATEPUAJIOB, KOMIIOHEHThl MUKPO- U HAHOIJIEKTPOHHOW TEXHUKU)" ¥ OTHOCUTCS K AUCLUILIMHAM 110 BeiOopy yactu OITOIT
BO, ¢popmupyemoii yuacTHHKaMU 00pa30BaTeIbHbIX OTHOLICHHUI.

OcBauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O0bpeM auCHUNIMHBI (MO/IYJIsI) B 3aUeTHBIX eIHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awIuxcs ¢ npemnogasareieM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENIbHYIO
padoTy odyuarommxcsa

OO0111ast TPYIOEMKOCTh AUCIMILUIMHBI COCTaBIsAeT 4 3a4eTHhIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast pabota - 69 yaca(oB), B TOM 4mcIie JeKiun - 34 yaca(oB), mpakTUYeCKue 3aHsTus - 34 yaca(oB), 1JabOpaTOpHbIE
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEIFHOM padoTHl - 1 yaca(oB).

CamocTosTenbHast padoTa - 75 yaca(oB).
KonTposns (3auér / x3amen) - 0 yaca(oB).
dopma MpOMEKYTOYHOTO KOHTPOJISL TUCLUILIMHEL: 3a4eT C OLIEHKOU B 8 cemecTpe.

4. Coaep:xaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jejaM) ¢ yKa3aHHeM OTBeJeHHOro Ha
HHUX KOJINY€eCTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHBIX 3aHATHI

SAEKTPOHHBH
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ITporpamma muciuruiuHbl "MeTozbl CUHTE3a U KOHTPOJIA ONTUYeCKUX HaHoMaTepuanos'; 28.03.01 "HanorexHonoruu 1 MUKpoCHCTEMHAs
TEXHHUKa".

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pa3znennl iucuununns: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1. [Tema 1. Hanopa3mepHble cucTeMbl 8 3 0 7 0 0 0 11
2 Tema 2. MeTtompl CO30aHUST HAHOCTPYKTYP 3 4 0 6 0 0 0 ]
3 Tema 3. MeTtop! vccieOBaHUsI HAHOCTPYKTYP ] 4 0 7 0 0 0 3
4. |Tema 4. POTOHHBIE KPUCTAJIIBI 8 3 0 7 0 0 0 6
5 Tema 5. Metoasl cuHTe3a (POTOHHBIX KPUCTAJIIOB ] 4 0 7 0 0 0 10
Tema 6. BiusiHve KOHIIEHTPAITNH PeareHTOB Ha
6. [pa3Mep yacTHIl TMOKCHIA KPEMHHS 8 4 0 0 0 0 0 8
Tema 7. BivusiHue IMTEIbHOCTH THAPOJIN3A Ha
7. |pazmep yacTull IMOKCHIA KPEMHHUS 8 4 0 0 0 0 0 8
g Tema 8. TemniepatypHoe BIMSIHAE Ha OCAXKIECHHUE ] 4 0 0 0 0 0 ]
YaCTHII
9. Tema 9. BiusiHne KOHLEHTPALUK CYCTIEH3UH Ha ] 4 0 0 0 0 0 g
caMOCOOPKY YacTHIL
MToro 34 0 34 0 0 0 75

4.2 Cogep:xkanne JUCHUILITHHBI (MO TyJIs1)
Tema 1. Hanopa3MepHbIe CHCTEMbI

HNcropus pa3Butus (pU3MKU HaHOPa3MepHBIX crcTeM. OCHOBHBIE XapaKTEPUCTUKHM HAHOYACTHILL U JUCHIEPCHBIX CUCTEM.
PasmepHbiii a¢hdekT. O6pa3oBaHue KIacTepoB, arperatoB HaHovactuil. Crabuiun3anus HaHodactull. [Ipumenenue
HAHOCTPYKTYP ¥ HAaHOPa3MepHBIX cucTeM. CBA3b HAHOCTPYKTYPUPOBAHHBIX MATEPUAIOB U CUCTEM C HAHOTEXHOJIOTHAMU U
HaHOMaTepuaJaMH.

Tema 2. MeToabl CO3JaHUSA HAHOCTPYKTYP

Kiaccudukanys MeTo0B CUHTE3a 110 MPUHIMIAM "cBEpXY BHU3" U "CHM3Y BBepX'". 30HIOBBIE METO/IBI HAHOIUTOT PAPHH.
Nonno-yueBas smurakcus. ['azodazHoe komakTrpoBaHre. MeTosl Jla3epHoro ncnapenusi. JJucrieprupoBanue u
n3Mmenbuenne. Hykieanys u arnmomepanusi. XMMudeckast KOHAeHcanus mapos. [losydenune 3oieii myteM xuakogasHoro
BOCCTaHOBJIEHUs. Paguonns. MaTpuyHslil CHHTE3.

Tema 3. MeToabl HccJeJ0BaHUsI HAHOCTPYKTYP

OCcoOEHHOCTH aHaIn3a BBICOKOUCIIEPCHBIX CUCTEM. OHPGHCHCHHG CpE€OHEro pa3sMepa 4aCTull. MGTOH CTAaTUYECKOI'0 pacCeAHUA
CBETa. MeTOH AUHAMHUYECKOI'0 pacCesaHUA CBETA. OnpeneneHI/Ie COCTaBa U CTPYKTYPhI OTHCJ’[I)HOfI HaHOYaCTHUIBI.
HpOCBe'{I/IBaIOHIaH QJICKTPOHHAA MUKPOCKOIIHA. P aCTpoBas JICKTPOHHAA MUKPOCKOITHA. CKaHI/IpyIOIJ_IaH 30Ha0Basd
MMKPOCKOIIHA. AToMHO-cHIIOBast MUKPOCKOIUS. MarHuTtHO-cuIoBast MUKPOCKOIIHS. CHeKTpaJ’[bHLIe METOAbI UCCJICAOBAHUA.

Tema 4. PoTOHHbIE KPHCTAJIBI

HNcropus pazsutus ¢oTOHHBIX KpuctanioB. Kiaccudpukanysa ¢poTOHHBIX KpUCTALIOB. POTOHHAA KpUCTAJUINYECKas pelleTKa.
30HHadA CTPYKTypa (POTOHHBIX KPUCTAIUIOB. [IpiMeHeHne (hOTOHHBIX KpUCTaI0B. OCHOBHbBIE IPUHLIUIILI BEIYUCIICHUS
XapaKTepUCTUK (POTOHHBIX KPUCTAITIOB. BeruncieHne 30HHOM CTPYKTYphl OJHOMEPHBIX (POTOHHBIX KPUCTALIOB. Beruncnenue
30HHOI1 CTPYKTYPHI ABYMEPHBIX U TPEXMEPHBIX (DOTOHHBIX KPUCTAJLIIOB.

Tema 5. MeToabl cuHTe3a (hOTOHHBIX KPHCTAJJIOB

TepMoIMHAMUYECKHE ¥ KHHETUYECKHUE aCIIEKTh TOMOTEHHOTO 3apojIblineoOpa3oBanusi. KoornepaTuBHbIE sIBJIEHHS B CUCTEME
HAHOYACTHII, arperupoBaHre. MeTo/Ibl OCaXIeHHsI: BEPTUKAIIbHBINA, €CTECTBEHHASI CEIMMEHTALYSI, IIEHTPU(YrUPOBAHHE,
(uIIbTpOBaHKE C UCTIONB30BAHMEM MeMOpaH, nekTpodope3. 3omb-renb TexHonorus. [lonukonaeHcans. BiusHue
KHCJIOTHOCTH pacTBOpa. Peakiwst ruapousa.

Tema 6. Bimsinue KOHICHTPAIUU pear¢cHTOB HA pasMep 4YacTull AMOKCH/IAa KP eMHUA

HccneoBatue BAMSAHUSA KOHLIEHTPAIIMM aMMHUaKa Ha pa3Mep MUK POYACTHUI] IUOKCU/IA KPEMHMSI, CHHTE3UPOBAHHBIX METOOM
ITobepa.
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ITporpamma muciuruiuHbl "MeTozbl CUHTE3a U KOHTPOJIA ONTUYeCKUX HaHoMaTepuanos'; 28.03.01 "HanorexHonoruu 1 MUKpoCHCTEMHAs
TEXHHUKa".

MCCJ’ICHOB&HI/IG BJIMAHUSA KOHUEHTPALMU TETPAITOOKCUCUIIaHA (3(1)I/Ipa OpTOerMHHCBOﬁ KI/ICJ'IOTI)I) Ha pa3smMep MUKPOYACTHULL
AUOKCHa KPEMHUS.

HUccnenoBanue BIMSHUS KOHIIEHTPALMK BOJB HA pa3Mep MUKPOUYACTHILL JMOKCHIA KPEMHHSI.

Tema 7. BiusiHne JUIMTEJLHOCTH THAPOJN3a HA pa3Mep 4acTHIl JMOKCHIA KPeMHHUS

HccnenoBanue BIMSHUS AJMTEIBHOCTH THAPOIIM3a HA pasMep MUKPOYACTHUIL TMOKCUIA KPEMHHSI, CHHTE3UPOBAHHBIX 110 METOMY
[ro6epa-Punka. Brimouaer B ceOst paboTy € 103aTOPOM, MEIIATKOMN, TaO0OPATOPHON MOCYI0M, CYIIMIbHBIM IIKahoM u
peareHtamu. [IpoBoguTCs ceprisi CHHTE30B C IEPEMEHHBIM BPEMEHEM PEakiyy, ¢ MOCIeayIOUM H3MEPEHHEM pa3Mepa YacTHLI.
Tema 8. TemnepatypHoe BJHsIHHE HAa OcaKAeHNe YaCTHI

HccneoBatue TeMIiepaTypbl Ha KA4eCTBO OCAKIEHUS MUKPOYACTHI] JUOKCH/IA KPEMHHUS, CHHTE3UPOBAHHBIX [0 METOLY
ItoGepa-Punka. Brimoyaet B ceOst paboTy ¢ 103aTOPOM, MEIIATKOM, TaG0PATOPHON MOCYIOM, CYHIMIBHBIM HIKahoM U
pearentamu. [IpoBOaMTCS Ceprisi CUHTE30B C IEPEMEHHON TEMIIEPaTypoil, ¢ MOCIEAYIOIIUM U3MEPEHHEM pa3Mepa YacTHII.

Tema 9. Binsinue KOHICHTPAIu! CYCIICH3UN HA caMocﬁopKy qacTun

HccnenoBanue BISIHIS KOHIIGHTPALIMK CYCIIEH3MU Ha XapaKTep CaMOCOOPKM MUKPOYACTHL JUOKCHIA KPEMHHS,
cHHTe3UpoBaHHbIX 10 MeTony LlItobepa-PuHka. Brioyaer B cebst paboTy € 103aTOPOM, MELTaIKOM, JTa00PATOPHOH HOCYI0H,
CYIIMJIbHBIM IKachoM U peareHTamu. [IpoBOAUTCS cepysi CHHTE30B C IEPEMEHHON KOHIIEHTPAIMeH CyCIIeH3HH, ¢

TIOCJIe IYIOIIMM M3MEPEHNEM pa3Mepa YacTHIl.

5. lepedyeHb y4eOHO-METOAYECKOT0 00€eCIeYeHHS UIA CAMOCTOSITEJbHO Pa00ThHI 00yJaommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTenpHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUECKOM PYyKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HemocpeAcTBeHHOro yuacTtust. CamocrosTenpHas paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYI0 paOOTy Ha ayIMTOPHBIX
3aHATUSIX M HA BHEAYIUTOPHYIO CAaMOCTOSITENIbHYIO0 paboTy. CamMocTosiTesbHast paboTa 00yJaloIMXCsl BKIIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHB, TaK U TPOpadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YJaIONMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPABOYHYIO JIMTEPATYPY, BHIIOIHSAIOT 331aHMsI, HATIpaBJIEHHbIE Ha 3aKpeTUIeHNne 3HaHWI M OTpabOTKy YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEIbHON padoThl 00yYAIOIIKMXCS perJaMeHTHPYeTCs HOPMaTHBHBIMU IOKyMEHTaMHU,
y4eOHO-METOIMUYECKOI INTepaTypoil M SJEKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

[Nopsiiok opraHU3alUK 1 OCYIIECTBICHIS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMmMam ClielMajuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunncTepcTBa HayKu 1 BhIcIero oopaszoBanus Poccuiickoit @eneparyn ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa odpazoBanust Poccuiickoit @enepariu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITENILHOW paOOThI CTY/IEHTOB BHICIIIMX YIeOHbBIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEkKJEHHs BBICLIIETO
npogeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl KazaHckoro (ITpuBoskckoro) deaepaibHOro yHUBEpCUTeTa
[Naker s pacueToB - http://ab-initio.mit.edu/wiki/index.php/MIT_Photonic_Bands

ITakeT mporpamm [yist pacyéra 30HHBIX AuarpaMm (oToHHbIX KpuctaaioB RSOFT BandSolve -
http://www.rsoftdesign.com/products/component_design/BandSOLVE/

IIporpamma u Baza manHsIx - http://spectra.at.tut.by/

6. ®oH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTINHE (MO,IIyIIIO) BKJIIOYA€T OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUSA
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPIfI, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onae o11leHOYHBIX CPE/ICTB COAEPKUTCS cieayoias HHpOopMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHHsI 110 JUCHUILIMHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHU3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIEAYPHI OLIEHUBAHUS /IS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTsI KaXJOT0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISEMbIC K ISHCTBUSIM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IUYHBIX TUIIOB.

SAEKTPOHHBH
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmmMe JUCHUITTMHBI (MO)JyJ'IIO).

7. IlepedeHpb JUTEPATYPHI, HEOOXO0JUMON JJIsI 0CBOEHHS JUCHUILIHHBI (MOXYJIs1)
OcBoeHNe QUCHUIUTAHBI (MOIYJIsT) TIPE/IoiaraeT n3yueHne OCHOBHOM 1 JIOTOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAaHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,ZlaTCHfIMI/I;

- B evaTHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. OOyyarompecs oayyaoT y4eOHyIo JIuTepaTypy Ha
a0OHEMEeHTe IO YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C MPABHJIAMH IOJIb30BaHus HaydHoi OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OH TOUKH MPY BBEAEHUU 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn MCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILJIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yrcia Jiuil, OTHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM [T OCBOSHHS JUCLMTUIMHBI (MOMYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTeIsIMK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbnrorekn KOY.

8. IIepeyenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""IHTepHET'', HE00X0AMMBIX IJIsI
OCBO€EHHUS JUCIUILIUHBI (MO TyJIsT)

BcnomoratenbHblil MaTepuall - http://ab-initio.mit.edu/photons/tutorial/
BcnomoratenbHblil MaTepuan - http://www.elettra.trieste.it/experiments/beamlines/lilit/htdocs/people/luca/tesihtml/node14.html
[Taket g pacyeToB - http://ab-initio.mit.edu/wiki/index.php/MIT_Photonic_Bands

[NakeT mporpamm [1st pacdéra 30HHBIX AuarpaMm ¢otoHHBIX KprctawioB RSOFT BandSolve -
http://www.rsoftdesign.com/products/component_design/BandSOLVE/

ITporpamma u baza nannsix "Cnektpa” - http://spectra.at.tut.by/

9. MCTO,Z[H‘IECKI/IC YKazanua aJid Oﬁy'—la]O]J.(l/IXCﬂ 0 0CBOCHHUIO NTUCITUIIJINHDbI (MO,[(yJIﬂ)

Bujg paéor MeToanuyeckue peKOMeH anuu

JIEKIUY B xoj1e IEKIIMOHHBIX 3aHATHI BECTH KOHCIIEKTUPOBaHUe yyeOHoro Marepuaina. OOpamiaTh BHUMaHUe Ha
Kateropuu, (PopMyJIMPOBKH, PACKPHIBAIOLIIE COAEPKAHUE TEX UM UHBIX SBJICHUH U MPOLIECCOB, HAyYHbIE
BBIBOJIbI U MPAKTUYECKHE PEKOMEH/IAINH, TTOJIOKUTEIIbHBII OMBIT B OPaTOPCKOM UCKyccTBe. JKenaTeabHo
OCTaBHUTh B paO0OUYMX KOHCIIEKTAX MOJIs, HA KOTOPBIX JeJIaTh TIOMETKH U3 PeKOMEH/I0BaHHOM JINTepaTyphl,
JIOTIOJTHSIIOIHE MaTepyall MPOCTyIIaHHON JIEKIIMH, & TAKKe TOTYEePKUBAIOIIIE 0COOYI0 BAXHOCTh TEX WUIJIU WHBIX
TEOPETHUUECKHX MOJOXKEHUNA. 3a/1aBaTh MPENoJaBaTeli0 YTOYHSIONNE BOIPOCH C LIENbI0 YACHEHUS TEOPETUYECKUX
MOJIOKEHUH, pa3pelleHHs CIOPHBIX CUTYalui.

MpakTUYecKue | B Xoze MoAroToBKY K MPaKTUYECKUM 3aHATHAM U3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTBCS C

3aHATHUS JOTIOJTHUTETLHOM JIMTEPaTy POy, HOBBIMH IyOIMKAMAME B IEPHOANYECKUX U3JIAHUSX: KYpHAIAX, ra3eTax U T.[.
ITpu 3TOM y4ecTb peKOMEHIAMH NperiofiapaTesisi 1 TpeOGoBaHus y4eOHOi nmporpaMmel. [JopabatbiBaTh CBOM
KOHCIIEKT JICKLIUH, IeJiasi B HEeM COOTBETCTBYIOIINE 3AIMCH U3 JIUTEPaTypbl, PeKOMEHIOBAHHOM IperoaBaresieM 1
MIPeayCMOTPEHHO!N YUeOHO! MPOrpaMMO.

camocTosi- | V3ydeHue OUCHMIIMHBI CleqyeT HauMHATh C TIPOPabOTKU HacTosAMIel paboyeil mporpamMmel, 0co6oe BHUMAaHUE,
Te/bHas paboTa | yemss LesaM U 3a1auaM, CTPYKTYpe U COJePKaHHI0 Kypca.
CryaeHTaM peKOMEHIyeTCs MoNy4nTh B BubamoTeyHo-nH(MOPMAMOHHOM LIEHTPEe MHCTUTYTA y4eOHYI0
JUTEpaTypy Mo JUCHUILINHE, He0OX0AUMYIO [ 3(pheKTHBHOH pabOThl Ha BCEX BUAX ayJUTOPHBIX 3aHATHMH, a
TaKXKe JIs CAMOCTOSITENBHOM PabOThl 10 U3YYEHHIO IUCLUILINHBL Y CTIENTHOEe OCBOEHHE Kypca MpeAnoaraeT
aKTHBHOE, TBOPYECKOE yJacTHe CTY/IeHTa ITyTeM IJJAHOMEPHOM, TIOBCETHEBHOM PabOTEHI.

3 A
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TeXHMKaA".

Bujg paéor

MeToanuyeckue peKOMeHIalu

3a4eT C OLEHKOH

[Ipu nmoAroToBKe K 3a4eTy HEOOXOAMMO IMOBTOPUTH MaTepHall, COTJIACHO CITUCKY BOIIPOCOB, BHIHOCUMBIX Ha 3aYeT.
Ha kaxaplil BOIIpocC CTy/IeHT JJOJIKEH 3HAaTh OTBET XOTsI Obl Ha ypoBHe orpesiesieHuii. Clieyer yuecTb, YTo 4acTh
Marepuaja OTBOJUTCS Ha CAMOCTOSITEIbHOE U3YUeHHUE, TIO3TOMY B CITMCKE BOIIPOCOB MOTYT 3aTParuBaThCsl TEMBbI,
KOTOpBbIE He ObUTH PAaCCMOTPEHBI Ha ayIUTOPHBIX 3aHATHX. [I0roToBKa K 3a4eTy Mnpearosaraer
CaMOCTOSITENIbHYI0 PAOOTY ¢ KOHCIIEKTAMH JIEKIUH 1 MPAKTHUYECKUX 3aHATHH, padoTy C JIUTEpaTypoil.
[pu 3aTpyaHEeHUH B IIOUCKE OTBETA Ha KaKOH-JIMO0 BOMPOC HEOOXOAMMO OOPAaTUTHCS K MPENOABATENIO B

OTBEACHHOC Ha KOHCYJIbTALIUIO BPpEMA.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeveHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiecca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOYJII0)

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

KOMIIOHCHTHI:

TTomerteHus UIst CAMOCTOSITEIbHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

VuebHsie ayJUuTOpUun AJIst KOHTaKTHOM pa6OTI>I C IpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOeIbio (CTOJII)I

U CTYJIbS1).

Kommnblotep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTuMeaniiHas ayAUTOPHS.

Crienani3nupoBaHHast J1JabopaTopusl.

12. CpeacTBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIISAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMU C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE [T Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTABUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO31aHueC BO3MOXKHOCTEN JJIA 06yqa101111/1xc;[ BOCHIpUHUMATDb OJIHY U Ty KE I/IH(i)OpMaI_II/HO M3 Ppa3HbIX MICTOYHUKOB - HAlIpUMED,

Tak, YTOOBI JiMa ¢ HapyuIeHUAMM ClyXa oJIydain I/IHCl)OpMaLII/IIO BU3YAJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CUYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaTeJ'[bHLIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3al pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C npernojgaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d IPOBEACHUA BUPTYAJIbHbLIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-IGHI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH sl OpraHu3aiy (POpM TEKYIIEro U IPOMEKYTOUHOrO

KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU ClIaYn O6y'-IaIOIJ_[I/IMCH WHBAJIMAOM WJIA JIUIIOM C OI'pPaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA

q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluK 110 OTHOIICHUIO K yCTaHOBJ’IeHHOfI MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, TPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (opMme, - He
6osee yem Ha 20 MUHYT;
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- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 11aHOM 110 Harpasiienuio 28.03.01

"HaHOTeXHOJIOTMM ¥ MUKPOCHCTEMHAsI TEXHUKA" ¥ Mpoumio noarotoBku "CHHTE3 U AUArHOCTHKA HAHOMAaTEepHaJoB,
KOMITOHEHTbI MUKPO- ¥ HAHOJIEKTPOHHON TEXHUKHU".

D9AEKTPOHHB
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.05.02 Memooul cunmesa u KOHMpOAs ONMUUECKUX
HaHomMamepuanos

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

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 o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. BBenenne B HAHOTEXHOJIOTHIO : yueOHOe nocodue / B. . Maprosmn, B. A. 7Kabpes, I'. H. JIykbsHoB, B. A. Tynuxk. -
Cankr-IletepOypr : Jlanp, 2022. - 464 c. - ISBN 978-5-8114-1318-8. - Tekcr : anexTpoHHsI# // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/209636 (nata o6pamenus: 25.03.2024). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

2. T'agomckuit, O. H. OnTrka cpes co ciiyqaiiHbIM OJIM3KUM K HYJIO [TOKasaTeseM mpenoMieHus. PyHaaMeHTa bHble OCHOBBI,
HaHOTEXHOJIOrMU U npuMenenue : MoHorpadus / O. H. I'anomckuit, H. M. Yiakos. - Cankr-IlerepOypr : Jlans, 2020. - 288 c.
- ISBN 978-5-8114-4393-2. - Tekcr : 31eKkTpoHHbIH // JIanb : anekTpoHHO-OubMoTeunas cucrema. - URL:
https://e.Janbook.com/book/139292 (narta obpamienus:: 25.03.2024). - Pesxxum noctyna: 1uisi aBTOpU3. MOJIb30BaTeNeH.

3. CxJsipos, O. K. BonokonHo-ontruyeckue cetu ¥ cucteMsl cBsizu / O. K. Ckispos. - 7-e u3g., crep. - Cankr-IlerepOypr :
Jlanb, 2023. - 268 c. - ISBN 978-5-507-47011-2. - Teker : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTEYHAs cUCTEMA. -
URL: https://e.lanbook.com/book/322565 (nata o6parmenus: 25.03.2024). - Pexxum gocTyna: 11l aBTOpPH3. TOJTb30BaTENICH.
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1. BBeseHre B HaHOTEXHOJIOTHIO : y4eOHoe nocobue / B. . Mapronmn, B. A. Ka6pes, I'. H. JIykpsuos, B. A. Tynuk. -
Cankr-IletepOypr : Jlanb, 2022. - 464 c. - ISBN 978-5-8114-1318-8. - TekcT : anekTpoHHbi // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/209636 (nata obparmmenust: 07.08.2023). - Pexum
JOCTYyIa: 1JIsl aBTOPU3. TOJIb30BaTENeH.

2. T'agomckuit, O. H. Orntrka cpes co ciry4aiiHbIM OJIM3KMM K HYJIO [TOKa3aTesieM mpenoMieHus. PyHaaMeHTa bHble OCHOBBI,
HaHOTEXHOJIOruu U npuMenenue : Monorpadus / O. H. I'agomckuit, H. M. Yiakos. - Cankr-IlerepOypr : Jlans, 2020. - 288 c.
- ISBN 978-5-8114-4393-2. - Tekcr : 3;1eKTpoHHbIH // JIaHb : 9)1eKTpOHHO-OMOIMOTeuHast cuctema. - URL:
https://e.Janbook.com/book/139292 (narta o6pamienust: 09.08.2023). - Peskxum nocryna: 1uisi aBTOpU3. MOJIb30BaTENEH.

3. CkJsipos, O. K. BonokonHo-ontuueckue cetu U cuctembl cBsizu / O. K. Ckispos. - 7-e uzg., crep. - Cankr-IlerepOypr :
Jlanb, 2023. - 268 c. - ISBN 978-5-507-47011-2. - Tekcr : anexkTpoHHbii // JIaHb : 31eKTpOHHO-OMOIMOTEYHAs cUCTEMA. -
URL: https://e.Janbook.com/book/322565 (nata obparenus: 07.08.2023). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.
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Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI

nepevYeHb NPOrpaMMHOro odecrnevyeHus H HH( OPMAIMOHHBIX CIIPABOYHBIX 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: 2024

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

KPYIHEHIINX POCCUIICKMX YUEHBIX, pyKOBOJUTEJIEH rOCyJapCTBEHHBIX OPraHOB, PENojaBaTeNeil BeIyIiX By30B CTPaHbl,

BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX

W3MEeHEeHU! O6pa3OBaTeJ'II>HI)IX CTaHOAPTOB U BKJIIOYAET y‘-Ie6HI/IKI/I, y‘-I€6HI)Ie HOCO6I/IH, y‘{e6HO-MeTOﬂI/I‘{ECKI/Ie KOMILJICKCHI,
MOHOI‘paq)I/II/I, aBTope(bepaTLI, AUCcepTaly, SHIUKIIONEANU, CJIOBAPU U CITIPABOYHUKH, 3aKOHOJATEJIbBHO-HOPMATUBHLIC

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-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON 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.

3AE
Crpanuna 10 u3 10. IEl YHH
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