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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".

IporpamMmy auctmrunabl paspadoran(a)(un): ['afnyrauHos P.X. ; accuctent, k.H. [N'apudymma A.U. (Kadeapa ontuku u
HaHogoTtoHukH, OTaenenue pusmnku), adel-garifullin@mail.ru ; nouent, k.H. Xamagee M. A. (Kadeapa ontuku u
HaHo(oToHukH, Otaenenue pusukn), Marat. Khamadeev@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIIK-5 CriocoOeH TpMHUMATh 0OOCHOBAHHBIE TEXHUUECKHE pellieHHs] B PO(ECCHOHANBHON

NesTeNbHOCTH, BHIOUpaTh 3(hEeKTUBHbIE U Oe30MacHble TEXHUUYECKUE CPEACTBA M TEXHOJIOTHU

TIK-2 ["OTOBHOCTH MPOBOJAUTH IKCIEPUMEHTAJIbHBIEC UCCIICIOBAHUSA 110 CUHTE3Y U aHAJIU3Y
MAaTEPUAJIOB 1 KOMIIOHEHTOB HAHO- 1 MHKpOCI/ICTEMHOﬁ TEXHUKHU

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

- BOBMOXHOCTHU M I'PaHULIbI UCTTOJIb30BAHUA U3YyHYa€MbIX METOJOB CMHTE3a U KOHTPOJIA ONITUYECKUX HAHOMATEPUAJIOB,
- KIIEICCI/I(i)I/IKaHI/IIO OCHOBHBIX ME€TOJOB CUHTE3a U KOHTPOJIA ONITUIECKUX HAHOMATEpHUaJIOB

HoykeH ymeTs:

- IPUMCHATD MNOJTYUYCHHBIC 3HAHUA IJI CHUHTE3a ONITUYCCKMX HAHOMATEPUAJIOB U TOCTICAYIOICTO KOHTPOJIA Ka4eCTBa
NOJIy4a€MbIX 06pa3u013;

- OIIpeJeNIATh KOHKPETHYIO MPOheCCHOHANBHYIO 3a1a4dy, COOMPATh HEOOXOAMMYIO UCXOOHYI0 HH(OPMALMIO B TIEPUOIMYECKOI
JIMTEepaType, Ha OCHOBE aHaIM3a cpOpMYIMPOBaTh MOC/IEI0BATEIbHOCTb PEILIEHNUS 3aJaUl

JlomxeH Bl1afeTh:

- IPpEACTABJICHUAMMA O COBPEMEHHBIX METOAAX CUHTE3d U KOHTPOJISA ONITUYCCKUX HAHOMATEPUAJIOB, O YTAX Pa3BUTUA U
COBEPIICHCTBOBAHUSA 9TUX METOAOB C LEJIbIO MOBBINIEHUA UX 3(1)(1)€KTI/IBHOCTI/I " paclliipeHr A 00JIACTH KCIIOIb30BAHUS

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:

- CHHTE3UPOBaTh ONTUYECKIE HAHOCTPYKTYPbI HanOoJee MPOCTHIMU METOIAMHU U KOHTPOJIMPOBATh KAYECTBO MOTYYECHHbIX
00pasIIoB;

- UCIIOJIb30BATh CUCTEMHbIN HAYYHbINA aHAM3 PO ECCUOHANBHBIX MPOOJIEM Pa3IMnYHOTrO YPOBHSI CJIOKHOCTH;

- pabotath ¢ 1abopaTOPHBIM 0OOPYIOBAaHUEM U COBPEMEHHON HAYJYHOU armapaTypou;

- MPOBOJUTH (PUBUYECKUI M XMMUIECKUI SKCIIEPUMEHT

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucrurimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.05.01 Juciurvael (Moayin)" oCHOBHOHN npodheCCUOHATIbHOM
obpasoBaresbHOI porpammbl 28.03.01 "HaHoTexHOMIOrMU 1 MUK pOcUcTeMHast TexHuKa (CHUHTE3 M JUAarHOCTHUKA
HAHOMAaTePHAJIOB, KOMIIOHEHTH MUKPO- M HAHO3JIEKTPOHHOM TEXHUKM)" ¥ OTHOCHUTCS K JUCHUIUTMHAM 10 BbIOOpY yact OITOIT
BO, dopmupyemoii yayacTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUIA.

OcBauBaercs Ha 4 Kypce B 8 ceMecTpe.

3. O6beM qUCHATLIMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI0 pa6oTy o0yJaromuxcs ¢ npenogaBarejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyvaromuxcsi

O6m1ast TPyIOEMKOCTh AUCIMTUTMHBI COCTABIISAET S 3aueTHHIX (bie) enuHutl(bl) Ha 180 waca(oB).

KonrtaktHas padora - 72 yaca(oB), B TOM YHCJIe JIEKIIUK - 36 Jaca(OB), MpaKTHYECKUE 3aHATUs - 36 yaca(oB), JabopaTopHbIe
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOM paboThl - O yaca(oB).

CamocrositenbHass padoTa - 108 vaca(oB).
Kontpons (3auér / s3x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIST TUCIUILUIMHEL: 3a4YeT C OIIEHKOU B 8 ceMecTpe.
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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)

Buasl 1 yacel KOHTaKTHOI 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
1. (Tema 1. HaHOpa3mepHble CUCTEMBI 8 3 0 7 0 0 0 11
2 Tema 2. MeTtoapl cO30aHUsI HAHOCTPYKTYP ] 4 0 7 0 0 0 11
3 Tema 3. MeTompl McceIOBaHUSI HAHOCTPYKTYP 3 4 0 7 0 0 0 11
4. [Tema 4. doTOHHBIE KPUCTAIUIBI 8 3 0 7 0 0 0 11
5 Tema 5. Metoasl cuHTe3a (POTOHHBIX KPHCTAJUIOB ] 4 0 8 0 0 0 10

Tema 6. BiiusiHue KOHIIEHTpAallMM peareHToB Ha
6. |pazmep yactull IMOKCHIA KPEMHUS 8 4 0 0 0 0 0 16

Tema 7. BiusiHue IMTENBHOCTH TMIPOJIM3a Ha

7. |pa3mep yacTHIl TMOKCHIA KPEMHHS 8 4 0 0 0 0 0 16

3 Tema 8. TemrniepaTypHOe BIMSIHUE HA OCaXIEHUE ] 5 0 0 0 0 0 1
YACTHII

9. Tema 9. BiusiHvie KOHLIIEHTPAIIUK CYCTIEH3UH Ha ] 5 0 0 0 0 0 11
€caMOCOOPKY YacTHIT
lToro 36 0 36 0 0 0 108

4.2 Cogep:kanne qUCIUATLUIHHBI (MO TyJIs1)
Tema 1. Hanopa3MepHbIe CHCTEeMbI

Hcropus pa3Butust (GPM3MKU HAHOPa3MepHBIX crcTeM. OCHOBHBIE XapaKTePUCTUKHM HAHOYACTHIL U IUCIICPCHBIX CHCTEM.
Pasmepnsiii apext. OOpa3oBaHue KJIACTEPOB, arperatoB HaHovyactuil. Ctadum3anus HaHodacTuil. [IpuveHeHue
HAHOCTPYKTYP M HAHOpa3MepHbIX cucteM. CBsI3b HAHOCTPYKTYPUPOBAHHBIX MATEPUAJIOB M CUCTEM C HAHOTEXHOJIOTUSIMU U
HaHOMaTepHaIaMH.

Tema 2. MeToabl CO3JaHUSA HAHOCTPYKTYP

Krnaccudukaims MeTof0B CUHTE3a 10 MTPUHIMIIAM "cBEepXY BHU3" U "CHM3Y BBepX'". 30HIOBBIE METO/IB HAHOIUTOT pahHH.
NounHo-nyueBas snurtakcus. ['a3oda3Hoe koMnakTupoBaHue. MeToasl 1a3epHoro ucnapenus. JucneprupoBanue u
usMesbyeHre. Hykieauus u arnmomepanusa. Xumudueckas KoHaeHcauus napos. [lomyuenue 3o5eil myTeM kuaKopasHOTo
BOCCTaHOBJeHUsA. Paguonus. MaTpuyHblil cHTE3.

Tema 3. MeToabl HccJeJ0OBaHUs HAHOCTPYKTYP

OcoOeHHOCTH aHaJIM3a BRICOKOUCIIEPCHBIX chcTeM. OnpeeneHne cpeiHero pasMepa 4acTul. MeTos CTaTH4ecKoro paccesiHus
cBeTa. MeToJ AMHaMHUUYECKOTO paccestHus cBeTa. OmnpezeneHre coctaBa U CTPYKTYpbl OTJEIbHON HAHOYACTHULIBL.
IIpoceeunBaroias 3JeKTpOHHAsE MUKpOCKoMus. PactpoBas ainekTpoHHass MUKpockomusa. CkaHupyolas 30H10Bas
MHKPOCKOITHSA. ATOMHO-CUJIOBasi MUKPOCKOMUsA. MarHUTHO-CUI0Basi MUKpocKonus. ClieKTpanbHble METOIbl UCCIEA0BAHMUSA.

Tema 4. ®oTOHHBIE KPHCTAJLIBI

HWcropus paszeutust oTOHHBIX KpucTajuioB. Kiaccudukanus oTOHHBIX KpUcTa/UIoB. POTOHHAsA KPUCTAIINYECKAs! PEIIeTKA.
30HHas CTPYKTypa (DOTOHHBIX KPUCTaILIOB. [IpuMeHeHne (pOTOHHBIX KpHUCTaI0B. OCHOBHBIE TPUHLIUIIBI BEIYHACIECHUS
XapaKTepUCTUK (DOTOHHBIX KPUCTA/UIOB. BbIunicieHne 30HHOM CTPYKTYpPBl OJHOMEPHBIX (POTOHHBIX KPUCTALIOB. BrlunciieHue
30HHOM CTPYKTYPBI ABYMEPHBIX U TPEXMEPHBIX (DOTOHHBIX KPUCTAJIOB.

Tema 5. MeTtoapl cuHTe3a (hOTOHHBIX KPUCTAJJIOB

TepMoanHaMuuecKue 1 KUHETHYECKHe aClIeKThl TOMOTEHHOT'0 3apoaplieo0pa3oBanus. KoornepaTuBHble SBIEHHUS B CUCTEME
HAHOYACTHII, arperupoBaHue. MeTosibl Ocax/IeHUs: BEPTUKAJIbHbIN, ECTECTBEHHAs CEAMMEHTAlINs, LIEeHTpU(YrupoBaHue,
(buibTpOBaHME ¢ UCTIONB30BAHKEM MeMOpaH, nekTpodopes. 3omb-resb TexHogaorus. [lonukonaeHcanus. Biausaue
KHUCJIOTHOCTHU pacTBopa. Peakuus rugponusa.
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Tema 6. BinsiHne KOHIEHTPaMH PeareHTOB Ha pa3Mep YacTHIY JMOKCH/IA KPeMHHUS

HccnenoBanue BIMSHUS KOHLICHTPALMK aMMUAKa Ha pa3Mep MUKPOYACTHI] AMOKCH/A KPEMHHsI, CHHTE3UPOBAHHBIX METOJOM
[ro6epa.

Wccneposanue BIussHUS KOHIICHTpAalluM TETPAITOOKCUCHUIAHA (9q)p1pa OpTOKpCMHI/ICBOﬁ KI/ICJ'IOT])I) Ha pa3sMep MUKPOYACTHUIL
AUOKCHa KPEMHUS.

HUccnenoBanue BIMSIHIS KOHIIEHTPALIMK BOJB HA pa3Mep MUKPOUYACTHIL JMOKCHIA KPEMHHSI.
Tema 7. BiusiHne JIMTEJLHOCTH THAPOJN3a HA pa3Mep 4acTHIl JMOKCHAA KPeMHHUS

HNccnenoBanve BIMAHUSA JJTUTEIBHOCTH THAPOJIN3a HA pa3Mep MUKPOYACTHI] JUOKCH/IA KPEMHH S, CHHTE3UPOBAHHBIX 110 METOALY
lrobepa-Punka. Brimoyaer B ce6st paboTy € 103aTOPOM, MEIIATKOM, JTAOOPATOPHOM MOCYIOH, CYIIMIIBHBIM IKaoM U
pearerTamu. IIpoBoaMTCS ceprsi CHHTE30B C IEPEMEHHBIM BPEMEHEM PEAKII|H, C TTOCIEAYIOMNM N3MEePEHIEM pa3Mepa YacTHIl.

Tema 8. TemnepaTrypHoe BJHsTHHE HA OCaKAeHHe YaCTHI]

HccneroBaHue TeMIiepaTypbl Ha KA4eCTBO OCAKIEHUS MUKPOYACTHI] JUOKCH/IA KPEMHHUS, CHHTE3UPOBAHHBIX 110 METOY
ItoGepa-Punka. Brimoyaer B ceOst paboTy ¢ 103aTOPOM, MEIIATKOM, TaG0PATOPHON MOCYIOH, CYHIMIBHBIM MIKadhoM U
pearenTamu. [IpoBOaMTCS Ceprisi CUHTE30B € IEPEMEHHON TEMIIEPaTypoil, ¢ MOCIEAYOIIUM U3MEPEHHEM pa3Mepa YacTHII.

Tema 9. Binsinue KOHICHTPpAIuu CyCIICH3UN HA caMocﬁopKy qacTung

HccnenoBanue BISIHIS KOHIIGHTPALIMK CYCIIEH3MU Ha XapaKTep CaMOCOOPKM MUKPOUYACTHL JUOKCHIA KPEMHHS,
CHHTE3UpoBaHHKIX 10 MeTony LlItobepa-PuHka. Brioyaer B cebst paboTy € 103aTOPOM, MELTAIKOM, JTA00OPATOPHOH OCY0H,
CYIMJIbHBIM mKacoM u peareHTamMu. [IpoBOAUTCS cepysi CHHTE30B C IEpEeMEHHON KOHIIEHTpAaIMel CyCIeH3H, ¢

TIOCJIe IYIOIIMM M3MEPEHNEM pa3Mepa YacTHIl.

5. lepedeHb y4eOHO-METOAYECKOTO 00€CIEeYEHHS UISA CAMOCTOSITEJHHOM Pa60ThHI 00yJarommuXcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTenpHas padoTa 00yJalomMXcsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HenocpeacTBeHHOro yyactust. CamocrosTensHast paboTa MoipasensieTcss Ha CaMOCTOSTENbHYI0 paOOTy Ha ayIUTOPHBIX
3aHSTHSIX U Ha BHEAYANTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 00yYaIoMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJbHBIX TeM (Pa3/esioB) JUCHMIUIMHBI, TaK U TPOPadOTKY TeM (pa3JiesioB), OCBaNBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeNbHOM paboThl 00YJaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHMsI, HATIpaBJIEHHbIE Ha 3aKpeTUIeHNe 3HaHWI 1 OTpabOTKy YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITEbHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCsl HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOI IUTepaTypoil ¥ SIEKTPOHHBIMI 00Pa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

[Nopsiok opraHU3aluK 1 OCYIECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmMaM CrielMaIuTeTa, IporpaMmMaM MariucTparypsl (YTBEpKIECH MPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunuctepcTBa odpaszoBanust Poccuiickoit ®enepariu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00pPa30BaTEeNIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBoskckoro) depepasbHOro yHUBEPCUTETA
[Naker it pacueToB - http://ab-initio.mit.edu/wiki/index.php/MIT_Photonic_Bands

[TakeT mporpamm 1t 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. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,H OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLCHOYHBIX CPEACTB BKIIOYACT OLUCHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMe)KyTO‘-IHOﬁ aTTeCTalluu.

B ¢onne o11eHOYHBIX CPEeICTB COAEPKUTCS cieayomas HHpOopMaLus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUYeHHs TI0 TUCIUTUTIHE (MOYIIO);

- KpUTepuu olieHuBaHus c(hOpMUPOBAHHOCTU KOMIIETEHITHIA,

- MeXaHu3M (pOPMHUPOBAHHUS OIIEHKH 110 JUCHUILTAHE (MOIYJIO);

- OMHUCAHUE MOpsAKa IPUMEHEHHS U IIPOLIEAYPHI OLIEHMBAHUS TS KAKIOTO OLIEHOYHOT'O CPEACTBa;

SAEKTPOHHBH
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- KpUTEpHU OLICHUBAHUSA U1 KaKAOI0 OUEHOYHOI'O CPeACTBA;

- cofiepXkKaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoH/JI OLIEHOYHBIX CpE€ACTB O AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb UTEPATYPhL, HEOOXOAUMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO TyJisl)
OcBoeHue TUCIUIUTHBL (MOJIYJIsl) MPEAINOJiaraeT u3y4yeHue OCHOBHOM U JIONOJIHUTEIbHOM yueOHOM nTepartypsl. Jlutepatypa
MOXKET OBbITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0OUX U3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAHUHM 3aKT0YeHHBIX KOY JOroBOPOB C
HpaBOO6J’Ia,ZlaTCHHMI/I;

- B evaTHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarompecst oayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe IO YATATEIbCKUM OMJIeTaM B COOTBETCTBHH C NPABHJIAMU IOJIb30BaHKus HaydHo# OMOIMOTEKON.

SHCKTPOHH])IC n3JaHuA JOCTYIIHbI AJUCTAHIIMOHHO U3 J'I}O60ﬁ TOYKHU IIpU BBEACHUN O6y‘lal()1Lll/lMCﬂ CBO€TO JIOTMHA W IapoJid OT
JIMYHOTO KabuHeTa B cucteMe "DieKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEUHbINA (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst o ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM JUTepaTyphl M He MeHee 0,25 sK3eMIuIsApa AOMOIHUTEIBHON IUTepaTypsl Ha
KaX/10r0 00y4YaloIIerocsi U3 Yucia Jiuil, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeueHb OCHOBHOI M IOTIOHUTENIBHON Y4eOHON IUTEPATyphl, HEOOXOIUMOM U1 OCBOSHUS JUCLMIUTMHBI (MO/LYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEKUT OOHOBJICHUIO ITPY U3MEHEHUH ycIoBUi 1oroBopoB KOV ¢
MpaBooOIaJaTe MK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (ponaoB HayuHoii 6nbmrorekn KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""IHTepHET'', HE00X0MMBIX JIsI
OCBOEHHUS JUCIUIINHBI (MO TyJIsT)

BcnomoratenbHblil MaTepualt - http://ab-initio.mit.edu/photons/tutorial/
BcnomoratenpHblil MaTepuan - http://www.elettra.trieste.it/experiments/beamlines/lilit/htdocs/people/luca/tesihtml/node14.html
[TakeT i1 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. MeTO,Z[I/I‘IECKI/le YKazanua aJid Oﬁy‘la]O]J.(l/IXCﬂ 0 0CBOCHHUIO U CIHUIIJINHbI (MO,[(yJIﬂ)

Bujg paéor MeToanueckue peKoOMeH amuu

JIEKLIUU B xopne eKIMOHHBIX 3aHATUI BECTH KOHCIIEKTUPOBaHUE y4eOHOro Mateprana. OOpaiath BHUMaHUE Ha
KaTeropuu, (popMyJIMpPOBKH, PacKpIBAIOIINE COEPKaHUE TeX WM HHBIX SIBJIEHUI 1 IIPOLIECCOB, HAyYHBIE
BBIBO/IBI U IIPAKTUUECKUE PEKOMEH/IALINH, TTOJIOKUTEBbHBIN OMBIT B OPATOPCKOM UCKYccTBe. JKenaTenpHo
OCTaBUTb B Pa0OYMX KOHCIIEKTaxX MOJIs, HA KOTOPBIX AeIaTh IIOMETKH U3 PEKOMEHA0BAaHHOM JINTEPATy B,
JOTOJHAIIME MaTepyasl NPOCIyLIAHHOH JIEKIINH, a TakKe MOAYePKUBAIOIINe 0COOYI0 BaKHOCTb TEX MJIM UHBIX

THOJIOKEHUH, pa3pelleHUs] CIIOPHBIX CUTYalUi.

TEOPETUIECKHUX TTOJIOKEHNH. 3a,£[aBaTb npenojgaBaTesiio YTOUHAIOIINE BOITPOCHI C HEJbI0 YACHEHUS TEOPETUIECKUX

TpakTH4YecKue | B Xome moAroToBKM K MpakTUYECKUM 3aHSTHSIM U3YYUTh OCHOBHYIO JINTEPATYpPy, O3HAKOMHUTHCS C

3aHATASA JOTIOJTHATEILHOM JINTEPATypOi, HOBBIMH ITyONIMKAIMsAME B TIEPUOANYECKHX U3/IaHUSX: KypHaIaX, ra3eTax u T.1.
[Ipu 3TOM y4ecTb peKOMEHAAMK NIpenoJaBaTens 1 TpeOboBaHMs y4eOHOH mporpaMmbl. JlopabaTeiBaTh CBOM
KOHCIIEKT JIEKIIUH, JieJiasi B HEM COOTBETCTBYIOIINE 3alIMCH M3 JINTEPATYPhI, PEKOMEHJOBAHHOH NperojaBaTenemM
TIPeyCMOTPEHHO! yueOHOM IpOrpaMMOii.

)51

camoctosi- | VI3ydeHue IUCLMIUIMHBI CliedyeT HaYMHATh C IPOpadOTKU HacTosLIel paboyeil mporpaMmel, 0co00oe BHUMaHUe,
TeJIbHas padoTa | yaesss LessaM U 3aJa4aM, CTPYKTYpe U CofiepKaHUIo Kypca.
CryJeHTaM peKOMEHIyeTCs MoNy4nTh B BubanoTeyHo-nH(MOPMAMOHHOM LIEHTPEe MHCTUTYTA y4eOHYIO
JIMTEepATypy MO AUCLUILIMHE, HeoOX0oauMYI0 JUtst 3(h(pEeKTUBHOW pabOThl HA BCEX BUAAX ayJUTOPHBIX 3aHATHUH, a
TaKxke JJIs1 CAMOCTOATEIBbHON PabOThI 110 U3YUECHUIO JUCLUILIMHBL. Y CIIETHOE OCBOEHHE Kypca Mperionaraet
aKTUBHOE, TBOPUYECKOE Y4acTHe CTY/IeHTa ITyTeM ILITAHOMEPHOM, OBCEJHEBHOM PabOTBHI.

3 A
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TeXHMKaA".

Bujg paéor

MeToanuyeckue peKOMeHIalu

3a4eT C OLEHKOH

3ayer ¢ OLIEHKOW - OJJVH U3 BUJOB CAMOCTOSATENILHON padoThl. OJTHO U3 IJIAaBHBIX MTPABWUII - TIPECTABIIAThH cede
OOIIyI0 JIOTUKY TPeIMETa, UYTO IOCTUraeTCsl MPOpabOTKOH IIAHOB JIEKIIU, COCTABIEHHEM OMOPHBIX KOHCIIEKTOB,
cxeM, Tabymrl. PakTHYECKN OCHOBHOU BHJI IMOJITOTOBKY K HEMY - CBepThIBaHKE OOJBIIOr0 00beMa HH(DOPMAIIUN B
KOMIIAKTHBIN BHJI, a TAKXKe TPEHUPOBKA B ee "pa3BepThiBaHUU" (TIPUMEPHI K TEOPUU, BhIBEICHHE OJHUX
3aKOHOMEPHOCTEN U3 IPYruX U T.J.). BrajieHre 3TMMU TEXHOJIOTUSIMU 00eCIIeUrBaeT, oKy, 00JIee TIOJIOBUHBI
ycnexa. Tem Oosiee yTo mpernoaBaresb OOBIYHO 3aMevaeT B TeUEHHE CEMECTpa LieJIeHAPaBIeHHYI0 OArOTOBKY
TaKOTO CTY/IEHTa ¥ MOKET IOOIIPHUTH €r0 TeM W MHBIM criocoOoM. HeoOX0anMOo BHISICHUTD YCITOBHSI
TIPOBEJICHUH, CAMOTO 9K3aMEHAITMOHHOTO UCIIBITAHMS, UCTIOJIH30BAB JIJIS1 3TOM IIEJIU TPEK/Ie BCEro KOHCYJIbTAITHIO
(XoTs1 mperoaBaTesb OOBIYHO KacaeTcst 3TON TeMbl 3apaHee): KOJIMYECTBO U XapaKkTep BOIPOCOB, (popma
rpoBeJieHrs! (YCTHO WU MMUCBMEHHO), BO3MOKHOCTb HUCIIOJIb30BaTh MIPH MOJITOTOBKE Pa3InIHbIC MaTepHAasIbl U
ocoOus (TaOIUIIBI, CXeMBI, TETPaIH Tl PAKTHUECKUX 3aHITUH U T.11.). [Ipy MOArOTOBKE K 3a4eTy HEOOXOIUMO
OIMUPATHCS, TPEKJIE BCEro, Ha JIEKIINH, a TaKXKe Ha UCTOYHHUKH, KOTOPHIE YKa3aHbI B CIIFICKE JIUTepaTyphrl. B
KaXJoM OnieTe Ha 3a4eTe COfIepXKUTCs [1Ba Borpoca. [1o kaxaoMy BOITpocy 0JKeH ObITh TIOrOTOBJIEH
Pa3BepHYTHIN, HCUYEPITBIBAOIINI OTBET. [Ipy HEMOJTHOM OTBETe MOTYT OBITh 33/IaHbI JOTIOHUTEILHbIE HABOISIIHE
BOIPOCHL.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOIb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiecca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS ITepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 x pabovert mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

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

KOMIIOHCHTHI:

TTomertieHus [UIst CAMOCTOSITETILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3MOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VuebHsie ayJuTOpUn IJIs1 KOHTaKTHOM pa6OTI>I C IpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOeIbio (CTOJII)I

U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.

MynsTUMeaniiHas ayAUTOPHS.

Crienani3nupoBaHHast J1JabopaTopusl.

12. CpeacTBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

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

- CO3J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOKHOTO IPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE [T PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHunii 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 ¢ HapyumIeHUAMM ClyXa oJIydain I/IHCl)OpMaLII/IIO BU3YaJIbHO, C HAPYIICHUAMU 3PEHUA - Ay/TUAJIBHO;

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

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaTeJ'[bHLIX TEXHOJIOTHI UL Tiepeiavn I/IHq)OpMaL[I/II/I, OpraHu3ali pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C IpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d IPOBEACHUA BUPTYAJIbHbIX 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 MIPOMEKYTOUHOrO

KOHTPOJIS;
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- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIa4n O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aU€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00Y4aloIIerocst pH 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MHHYT.
IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueOHBIM 1utanoM 1o Harpasienuio 28.03.01

"HaHOTEXHOJIOrMK M MUKPOCUCTEMHAs! TEXHUKA" U MPoduiiio noaroroBku "CUHTE3 U AMarHOCTMKA HAHOMAaTEepUAaJIOB,
KOMIIOHEHTHI MUKPO- ¥ HAHOJIEKTPOHHOU TEXHUKH' .

3AEKTPOHH BI
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ITporpamma muciuruiuHbl "MeTozbl CUHTE3a U KOHTPOJIA ONTUYeCKUX HaHoMaTepuanos'; 28.03.01 "HanorexHonoruu 1 MUKpoCHCTEMHAs
TEXHHUKa".

Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.05.01 Memooul cunmesa u KOHMpOAs ONMUUECKUX
HaHomMamepuanos

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 oOyueHus1 mo odpa3oBatesibHON nporpamme: 2021

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.
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