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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 AUCIMTUTMHEL pa3padoTaii(a)(u): 3aBeayomuil kadgenpoi, a.H. (norient) Boponuna E.B. (Kadenpa ¢puzuku
TBepaoro tena, Otaenenve gusukn), Elena.Voronina@kpfu.ru ; nouent, k.H. (noueHTt) demunos P.I'. (Kadenpa teopernyeckoit
¢pusuky, Otaenenue pusuku), Raphael. Deminov@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
KOMIIeTeHI[IU npuooperaemMoii KoMIeTeHIUH

OIlIK-1 CriocoOeH pelarth 3a1a4u npoecCHOHAIBHON JIESITENIbHOCTH HA OCHOBE MTPUMEHEHH S
eCTECTBEHHOHAYYHBIX ¥ OOLIEMH)KEHEPHBIX 3HAHUH, METOJOB MaTEMaTHYECKOTO aHaIN3a 1
MOZIETMPOBaHUS

OIIK-3 CriocoGeH IpOBOANTH U3MEPEHHsI 1 HaOJTIO/IeH s, 00pabaThIBaTh U MPEACTABIISATH
PKCIIepUMEHTAIbHbIE JAHHBIE

YK-1 CriocoOeH OCyIIECTBIATh NOUCK, KPUTUUECKHUI aHATU3 U CUHTE3 MH(OPMALMH, TIPUMEHSThH

CUCTEMHBII TIO/IXO[ [JIs1 PELIEHHs] TOCTaBJIEHHbIX 3a/1a4

OO0yyarnInuiics, OCBOUBIINN JUCHUIUIUHY (MOIYJIb):

JloykeH 3HaTh:

OCHOBHBIE THITHl KOHIEHCHPOBAHHBIX Cpell,

CUMMETPHIHYIO KJIACCU(PUKAIMIO KPUCTAUINIECKUX PEIIETOK,

OCHOBHBIE THITBI CTPYKTYPHBIX Je(peKTOB, JIEMEHTH TCOPHH YIIPYTOCTH;

0COOEHHOCTH KJIACCMYECKOTO U KBAHTOBO-MEXaHUYECKOrO OMUCAHKS IEKTPOHHOTO rasa,

OCHOBHBIE TepMOAVHAMUYIECKUE U KHHETUIECKUE XapaKTEPUCTUKHU 1 IEKTPOMATHUTHBIE CBOWCTBA JIEKTPOHHOT'O ra3a;
METO/Ibl ONIMCAHKS JMHAMHUKY PEIIETKHY, OCHOBHBIE THUIIBI KOJIEOAHU PEIIETKH U UX (pU3UYecKue MPOsIBIICHHUS;
CBOWCTBAa U OCHOBHbIE THIbI CBEPXIIPOBOJHUKOB, MAKPO- U MUKPOCKOIMYECKUE MOAEIN CBEPXITPOBOIUMOCTH

HoykeH ymeTb:

OIIpEeACIUTb CTPYKTYPY HpOCTefII.[IPIX PEHIETOK MO JaHHBIM PEHTICHOCTPYKTYPHOI'O aHAJIN3a; paCCUUTaATb
TEPMOJUHAMUNYCCKNE U KUHETUYCCKHUE XaAPAKTEPUCTUKU KBAHTOBOI'O JIEKTPOHHOTI'O I'a3a; YMETh BbIACJIUTL KOHKPETHOE
q)I/I3I/I‘IeCKOC COIEPKAaHUE B MPUKJIAAHBIX 3aJa4ax 6y)1y1uel71 JEATECIIBHOCTH 1 Q)OpMyJ'II/IpOBaTL 3aJJa4yu; UCII0JIb30BATh
NOJIy4YE€HHbIC 3HaHUS MTPU PEIIEHNUN l'[pO(i)eCCI/IOHEU'[I)HI)IX 3aja4, CBA3aHHBIX CO CBOMCTBaMU TBEPAOIo TEJIa

JlomxeH BIaaeTh:
00J1a/1aTh HABBIKAMU PAOOTHI C HAYYHOH JINTEPATYPOU C UCIIOJIb30BAHHEM HOBBIX MH(POPMAIIOHHBIX TEXHOJIOTHH;
METOIaMH HAYYHBIX FICCIICIOBAHUIA;

OCBOUTDb TCOPHUIO U MOJICJIN;
HAaBbIKaAMU B ITPOBEJICHUN (I)I/I3I/I‘ICCKI/IX I/ICCHG,IlOBaHI/Iﬁ 1o 3a£[aHHOI‘/JI TEMATHUKE;

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh ¥ TOTOBHOCTH:

VMETh HaBBIKU:

- CUCTEMHOTO Hay4YHOr'0 aHaIn3a npooJieM (Kak MPUPOIHBIX, TaK U MPOGECCHOHANBHBIX) PA3JIMYHOTO YPOBHSI CIIOKHOCTH;
- paboTHI ¢ JIAGOPATOPHBIM OOOPYIOBAHUEM M COBPEMEHHOW HAYYHOU araparypoit;

- IpoBe/ieHUsT (PU3NYECKOTO IKCIIEPUMEHTA.

- K TUTaHMPOBAHUIO JTOKJIAI0B, CEMUHAPOB, 00ECIIEYNBAIOIIEMY ITOCIIEOBATEILHOCTD U3JIOKEHHS MaTepuaa

- CBSI3aTh M3JIaraeMyio TeMy (pU3HKH C APyrUMHU AUCHMIUIMHAMM.

2. MecTo nucuumjauHbl (MoayJas) B ctpykrype OIIOITI BO

HanHas qucruruivHa (MOAyJib) BKodeHa B paszaen "B1.0.15 ducuumiuasl (MOaym)" OCHOBHOM NMPOoecCrOHANbHON
o6pazoBarenbHoOl nporpammsl 28.03.01 "HaHoTexHOMOrMM U MUK pochcTeMHast TexHuKa (CHHTe3 U AMarHOCTHKA
HAHOMATEePHAJIOB, KOMIIOHEHTBI MUKPO- ¥ HAHO3JIEKTPOHHOW TEXHUKH)" U OTHOCUTCs K oOsi3arenbHou yactu OITOIT BO.

OcBauBaercs Ha 3 Kypce B 6 ceMecTpe.

SAEKTPOHHBH
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3. O0peM aUCHUNINHLI (MOIYJIsI) B 3aUeTHBIX eIHHHIAX ¢ YKa3aHHEeM KOJHNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awImuxcs ¢ npemnogasareiemM (0 BHAaAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcsa

O01mas TpyJOeMKOCTb AUCHUILUIMHBI COCTaBIIsIeT 6 3a4eTHbIX (ble) enuHuUI(bl) Ha 216 yaca(oB).

KonraktHast padota - 126 yaca(oB), B TOM 4ucCJIe JIEKIMH - 54 daca(oB), MpaKTHUYECKUe 3aHATHS - 36 yaca(oB), 1abopaTtopHbie
padoTs! - 36 yaca(oB), KOHTPOJIb CAMOCTOSITETbHO!N padoTH! - ) Jaca(oB).

CamocrositesibHast pabota - 36 yaca(oB).
KouTposns (3auér / x3amen) - 54 yaca(oB).
Popma MpOMEKYTOUHOTO KOHTPOJISI AUCLIMIUTIHBL: K3aMeH B 6 cemecTpe.

4. Conep:xaHue QUCHHUILIAHBI (MOdYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHieM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaeMHY€CKHX YaCOB ¥ BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PAa6oThl 0 JUCHUILINHE (MOIYJIIO)

Buapl 1 yachl KOHTAaKTHOW PadoThl, Camo-
HX TPYA0EMKOCTb (B 4acax) CTOS-
N Pazeant qucuuminnbt / Ce- lexuun, lexnun(lIpaxTu-[[Ipaktu-JIadopa-UIaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3J. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BaHsTHA,| B 3J. [padoThl,| B 3. pa-
Bcero | cpopme | Bcero | cpopme | Oora
L. Tema 1. OCHOBHBIE TTPUHIIMITBI CTATUCTHYECKOMN 6 4 0 2 0 0 0 2
(076371878
2 Tema 2. OO1IME METOIBI CTATUCTUYECKON 6 4 0 2 0 0 0 2
MEXAHUKMU.
3 Tema 3. TepMogrHAMUYECKHE BETMINHBI 1 6 2 0 2 0 0 0 1
TEPMOJMHAMIYECKIE COOTHOIIICHUS.
4. |Tema 4. lgpeanbHble ra3bl. 6 2 0 2 0 0 0 1
5. |Tema 5. Kitaccnyeckuii nieabHBINA ras. 6 2 0 2 0 0 0 1
6. |Tema 6. KBaHTOBBIN HI€aIbHBINA ras. 6 4 0 2 0 0 0 2
7 Tema 7. Turisl TBEpABIX TEJ, TUMbI CBSA3U THITBI 6 > 0 2 0 0 0 3

TBEPAbIX TEJI, TUIIBI CBA3U

Tema 8. Kpucrammueckas pemerka. 1eMeHThl
8. |cummerpuu. Pemerku Bpage. Sueiika 6 4 0 2 0 6 0 4
Burnepa-3eiiTia.

9. Tema 9. InHamMKKa KpPUCTAITIMYECKOM peIETKU 6 6 0 2 0 0 0 5

Tema 10. Mozesb cBOOOJHBIX 3J1€KTPOHOB. Teopust
MeTaJuI0B 3oMMepdebaa. DIeMeHTh 30HHOM
teopuu. [TpubirkeHus cjiado U CUIIbHO CBSI3aHHBIX 6 ] 0 ) 0 10 0 5

10. o
3J1eKTpOHOB. ONTHYECKUE CBOMCTBA.

Tema 11. [ToynipOBOAHMKHY U TUIJIEKTPUKH,
11. |cerneroanexkTpuxu. IoaynpoBogHUKH. 6 6 0 4 0 10 0 5

Tema 12. HamarHn4eHHOCTh U BOCHPUMMYHBOCTb.
Huamarsetusm. [Tapamarnetusm. PeppoMarHeTUsM.
OOMeHHOe B3aUMOJICHCTBHE.
12. 8 6 4 0 4 0 6 0 5
AnTH(deppomarseTusM. JloMmeHHas CTpyKTypa.

Tema 13. CBepxnpoBoauMocTb. TyHHEIbHBIE
13.|3dbpexTr! B cCBEpXIPOBOJHUKAX. 6 4 0 4 0 2 0

Tema 14. IE®PEKTBI KPUCTAJIIMYECKOU
14.|PEIHIETKU Yupyrue cBOiCTBa KPUCTAJIOB 6 2 0 4 0 2 0

3AE
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

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

Bcero | cdopwme | Bcero | ¢popme | 00Ta

lToro 54 0 36 0 36 0 36

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)
Tema 1. OcHOBHBbIE NIPUHIUIIBI CTATHCTHYECKON (DU3HKH.
dazoBoe npoctpaHcTBo. Mukpococtosinue. Cpeanue 3HaueHus: U GuiyKtyanun. TepMoIMHAMUYEeCKOe paBHOBECHE.

MakponapamMeTpbl, MakpococTosiHue. Meton aHcamOuieit. @yHKIMS CTATUCTUYECKOro paciipesiesienns. Marpuiia mioTHOCTH.
Knaccuueckoe u kBaHToBOe ypaBHeHus JInyBuuis. Teopema JlnyBusuis.

Tema 2. O0mme MeToabl CTATHCTHYECKON MEXAaHUKH.

MukpokaHoHHYecKoe pacripenesieHne. CTaTHCTUIECK BeC U SHTponusl. BHyTpeHHne u BHemHMe napameTpsl. CBocTBa
snTponun. OdparimMele 1 HeoOpaTuMble poriecchl. Temnepatypa. Kanonmueckoe pactipesienienne. CTaTUCTHUECKUI MHTETpasl
Y CTaTHCTUYEeCKasi cyMMa. bosblioe KaHOHMYeCcKoe pactipesiesieHre. XUMUUYEeCKUi oTeHIras, O0JIbIas CTaTHCTUIecKast
CyMMa. DKBUBAJIEHTHOCTh PABHOBECHBIX aHCAMOJIEH.

Tema 3. TepmoauHaMuyecKie BeJUYUHbI U TEPMOJUHAMUYECKHE COOTHOMIEHMSI.

HGPBOC Ha4vaJl0O TCPMOJUHAMUWKU. Pabora 1 KomuecTBO Teria. TennoeMKoCTb. SHCPFI/IH, SHTAJIbIINA, CBO60)IHEIH 9HEPrus,
T€pMOILI/IHaMI/I‘-I€CKI/II71 MNOTCHIHWAJ U UX cBorictBa. CooTHOIIIEHUS B3aUMHOCTH MakcBesuia. CBsI3b CTaATUCTUYECKOM CyMMBbI U
OOJIBIIION CTATUCTUYECKOM CYMMBbI ¢ TEPMOANHAMUYCCKUMU NMOTCHINAIAMU.

Tema 4. UneanbHble ra3nl.

TIpUHIMIT TTOJTHOW TOKECTBEHHOCTH W HEPA3IMIMMOCTH YaCTHI] OTHOTO copTa. Yder cnimHa. @epMuonsl U 6030HbI. [TpuHIMT
3anpeTta st ¢pepMuoHoB. Pacnpenenenuss ®epmu-dupaka u boze-itHinreitna. Kanopuueckoe ypaBHEeHUE COCTOSIHUSA
UJICTbHBIX Ta30B. TepMUUecKoe YpaBHEHUS COCTOSIHUSI UICATbHBIX Ta30B B MapaMeTPUIecKoi (popme.
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Tema 5. Knaccnuecknii naeaabHbIA ras.

Paszpesxennsiil uneanbHbliil ra3. Pacnpenenenue Makcpesuia-bosbimana. Pacnipeenenue MakcBesia 1o CKOPOCTSIM.
Pacnipenenenue bosbliMaHa B MPOCTPAHCTBE. XUMUYECKUN MOTEHIIMAT KJIACCUYECKOT0 UjleaibHOrO raza. Kpurepuu
MPUMEHUMOCTHU KJIACCHYECKOT0 MPUOJIMKEHHS W BBIPOXKICHHsI. 3aKOH PABHOMEPHOTO Pacrpe/ie/ieHUsI SHEPTUU IO CTETeHIM
CBOOOIBI.

Tema 6. KBaHTOBBII HaeaJbLHbIN ras.

UYepHoe nznyuenue, hopmya [1nanka, sHEprus u AaBjleHne paBHOBECHOTO (POTOHHOTO rasza. bose-siHIITeiHOBCKas
KoHgeHcanms. Temneparypa 603e-3UHITTEHHOBCKON KOHAeHcau. [10THOCTBIO BBIPOKIEHHBIN JIEKTPOHHBIH Ia3 B METAIE.
Sueprus Pepmu. [JaBnenne 3nekTpoHHOro rasa npu T=0. TeroeMKoCcTs BHIPOKISHHOTO 3JEKTPOHHOTO Ta3a B MeTaslle.

Tema 7. Tunbi TBEPAbIX T€JI, TUIIbI CBA3U Tumnbl TBEPAbIX T€JI, TUIILI CBA3U

Honnas , KOBAJICHTHAaA W BaH-/I€P- BaaJIbCOBA CBA3U. HpOMe)KyTO‘-IHI)Ie THIIBI CBSI3el. MeTaumdeckasi CBSI3b. BOHOpOHHaH
CBA3b. XapaKTepHLIe 3HAYCHUA SHCPIUU CBA3U.

KoBaneHTtHsIi 1 nOHHBIA pagrychl. Izomopdusm u mopdorponus. [Tlomumopdusm. KoopanHanmonHoe ymco.
OpureHTAIMOHHH, MHIYKIMOHHHIN 1 AUCTIEPCUOHHBIN (P(DEKTHI.

Tema 8. Kpucrammueckas pemerka. JiaemenTbl camMmetpun. Pemerku bpage. flueiika Burnepa-3eiiTia.

Snements! cummeTpun. Pemerku Bpase. basuc kpucramumimueckon pemerku. [IpuMuTHBHAS sTueiika,ssueiika Burnepa-3eiTa.
Kpucraniorpaduueckue HanpasieHus U ruiockoctu. O6paTtHas pemerka. Judpakims peHTreHoBcKuX ydeid. Judpaxims
HEUTPOHOB U JIeKTPOHOB. Y cnoBus Jlays u Bynbda-Bparros. CTpyKTypHBIH (haKTOpP. aTOMHBIN CTPYKTYPHBIN (haKTOpP.

Tema 9. /IunamMuka KpUCTAJINUECKON PeleTKH

JduHamuka peretky. AnpadaTiaecKoe MpuoImKkeHne. DHeprus KPUCTAUIMUECKOH peleTky. Posb TpaHCHsAIMOHHOM
nHBapruaHTHOCTH . Konebanus nmHeiHbIX nenodek. O6mas Kiaccudukanys KoaedaTeIbHbIX MO/, AKYCTUYECKHE U
onTryeckue Kosiebanus. Konebanus HemgeanbHBIX PEIIETOK, JIOKaIbHbIe MOJbl . KBaHTOBaHME KOsleOaHMid peIeTKy.

DoHOHBI. DHEPrusl, UMITYJIbC U KBa3UUMILYJIbC (POHOHA. DKCIEPUMEHTAIbHBIE METOIB! ONpeiesieHHst (POHOHHOTO CHEKTpa.
Paccesirue neiitpoHOB. BecpoHOHHOE, 0HODOHOHHOE U IBYX(POHOHHOE paccesiHue. PaccessHue 31eKTpOMarHiTHOTO
n3nyveHus1. PaccessHue peHTreHOBCKOrO U3/y4eHusl. BpuIuTiosHOBCKOE M MaHAEIBbLITAM-PaMaHOBCKOE paccesiHue.

3 A
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Tema 10. Mogeas cB0G0aHBIX 3J1eKTPOHOB. Teopus MmeTanios 3ommepdebaa. DaeMeHTH 30HHOH TeOPHH.
IIpuodJn:keHust cjia6o U CHILHO CBSI3aHHBIX JEKTPOHOB. ONTHYECKHE CBOMCTBA.

Teopus metasuios Jpyne. Ctatndeckas 3JeKTPOIPOBOJHOCT. TermonpoBogHOCTs. 3akoH Bupemana-®pania.

Dddext Xosmna, nocrosinHas Xosua. TeroeMkocTs. Teopusi MmetayuioB 3ommepdensaa. Ypasuenue Hlpequnrepa s
CBOOOJIHBIX 3J1eKTpoHOB. [ panmunoe ycnosre bopHa-Kapmana. DnemeHTsl 30HHON Teopu. [ToHsTHE O caMOCOTIacOBaHHOM
noJie B Kpuctaiax. KBaHToBass MexaHuKa 4acTHIIbl B TPOCTPAHCTBEHHO-IEPUOJUECKOM TI0JIE.

BroxoBckue BostHOBBIE (byHKIMH. KBasuumitybe. 30HbI BprintiosHa.3aKOH AUCIEPCHH 3JEKTPOHOB B KPUCTAILIAX :001IuUe
CBOIICTBa, pa3pelleHHbIE U 3aIlpelleHHbIe 30Hbl. [IBIKEHNE JIEKTPOHOB B KPUCTAJLIE MO ACHCTBUEM BHEIIHUX JIEKTPHUECKUX
1 MarHUTHBIX nosiei. [ToBepxHoCcTh Pepmu. DHepreruyeckas mesb. [Ipupoga sHEpreTHecKoil mesm.

DJIeKTPOHHBIE, ABIPOYHBIE U OTKPHITHIE OPOMTHL. KBaHTOBaHHE OPOMT IJIEKTPOHA BO BHEIIHEM IMOCTOSTHHOM MAarHUTHOM IIOJIE.
Vposuu Jlangay it CBOGOIHBIX JEKTPOHOB B MATHUTHOM Tojie. Y poBHU JlaHay [uis GIOXOBCKHX JIEKTPOHOB.

Tema 11. IToaynpoBoJHHKH U JU3JEKTPUKH, cerHeTOdJIeKTPUKHU. IloxynpoBoaHuku.

[TosyrpoBOTHUKY U IUSJIEKTPUKH, CETHETOANNEKTPUKH. CTaTUCTHKA HOCUTENEH 3apsiia B MOJYIPOBOAHUKAX. DIEKTPOHbI 1
JbIpky. [TomynpoBOAHMKY ¢ IPSMOW U HENPsIMOH 1ienbio. OnTHyeckast 1 TepMuieckast aktusanust. Jlernpopanve
HOJIyIPOBOJHUKOB. JIOHOPBI ¥ aKIETITOPBl. DHEPrusi IPUMECHBIX COCTOSIHUIA.I10IypOBOJHUKOBBIE CBEPX PEILIETKH.
KsanTtoBanue criektpa. CucTeMsl MOHMKEHHOU pasmMepHocTH. KBaHTOBBI 3 ekt Xosia.

Tema 12. HamarHn4eHHOCTh ¥ BOCIPUUMYHNBOCTD. [Ilnamarnern3m. Ilapamaraetusm.®eppomMarseTusm.
Oo6menHnoe B3anmojeiicteue. Anrudeppomaraeru3m. JloMeHHas CTpyKTypa.

Hamaran4yeHHOCTh ¥ BOCHPUMMYHUBOCTD. ['aMUIbTOHMAH B3aUMOJEUCTBUS aTOMOB M MOJIEKYJI C MAarHUTHBIM

noJiem, paciieruienre ypopaei. JIuamarneruzm. @opmyina JlanxeBeHa sl TMaMarHUTHOW BOCIPUMMYUBOCTH. CBS3b
Paccena-Caynnepca. [IpaBuia Xynaa. [Tapamaraetnam. BocmpumMurBOCTbh aTOMOB € YaCTHYHO 3aMOJTHEHHON 000JIOYKOM.
[Tapamarnerusm Ban ®ineka. JlamxeBeHckuit mapamarsetusm. ®ynkimu bpusmosna u Jlanxkesena. 3akoH Kiopu. Ipumepsrt:
Penxo3emesnbHbIe HOHBI M HOHBI IEPEXOAHBIX JIEMEHTOB. PacienyieHne ypoBHel BHYTPUKPUCTAUINYECKUM IOJIEM.
3amopaxrBaHHe OPOUTAIBLHOTO YIJIOBOro MoMeHTa. CliMHOBBIN napamarHetusm [laysm.

Huamarsernsm Jlannay. @eppomaraetusm. [loHsaTie 06 0OMeHHOM B3aumozercTBiM. OOMeHHbIN UHTerpasl. MarHuTHbIe
JomeHbl. CIIMHOBBIE BOJIHBI - MarHOHbl. AHTH(peppoMaraeTnsM. [JomeHHast cTpykTypa. PepomMarHiuTHbIE JOMEHBI. [IBrkenne
T'paHuIl IpY HAMarHn4IMBaHuy, 3¢pgekt bapkrayzena. TexHnueckoe U NCTUHHOE HACHIIEHNE, TUCTEPE3HC, OCTATOYHAS
HaMarHUYEHHOCTb, KO3PIMATUBHAS CUJIA, IOTEPU SHEPTHH, MArHUTOMSTKHE ¥ MArHUTOKECTKUE MaTeprasbl. MarHuTHast
AQHM3O0TPOITHS, HATIPABJICHNUS JIETKOTO U TPYJHOTO HaMarHudeHus1. HaBenieHHas1, 0OMeHHas1, HOBEpPXHOCTHASI aHU3OTPOIIHSL.

Tema 13. CBepxnpoBoanmMocTtb. TyHHe ibHbIe 3(h(heKTHI B CBePXIPOBOJHIKAX.

CgepxmpoBoguMocTb. dpdexT Meficcaepa. MieanbHblil [uaMarHeTH3M, TEPMOJIEKTPIUECKHE CBOMCTBA, MarHUTHBIE
CBOICTBa, KpUTHUECKOe Tosie. [1posiBiIeHNs CyIecTBOBAHMS SHEPIeTHYECKON LIEJN: TEIIOEMKOCTh, HOPMaJIbHOE
TYHHEJIMPOBaHUE, BHICOKOYACTOTHOE TOTJIONIEHHE, 3aTyXaHue 3ByKa. CBepXnpoBoAHUKH 1-Tro 1 2-ro pona. Buxpu Abpukocosa.
ddext Jxo3edcoHa. BeicokoTeMnepaTypHble CBEpXIIPOBOAHUKY. Y paBHeHUE JIoHIOHOB. OCHOBHBIE UJEU TEOPUH
Bapmuna-Kynepa-Illpuddepa. Dnexrponnsie napsl. Teopus ['mu36ypra-Jlannay. Kpucrammigeckas cTpykTypa u
M30TOIHYEeCKUi 3(PPEeKT .

Tema 14. JE®EKTHI KPUCTAJIV/IMYECKOM PEIETKH Yupyrue cBolicTBa KPHCTALIOB

Tunet npedpexton. Toueunsie aepexts (Ppenkens u ortku). Jucaokarmu. OCHOBHBIE THITH JUCTOKAIMiI (KpaeBble,
BUHTOBbIE, CMEIIaHHbIe). [IBIoKeHue qucnokanuil. JlucaokanoHHsle cTpyKTypsl. Mcrounnku ®panka-Puna. Yopyrue cBoiictBa
KPUCTaJIJIOB MajIoyryioBble IPaHULIbl. BEICOKOYTIIOBBIE TPaHULIBL. JIBOMHUKY, JUCKIMHALMU, TPOWHBIE CTHIKU.

5. IlepeyeHb yueOHO-METOJUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHON PadoThl 00yJaIOMMXCS 10
JUCHUNIIHE (MO/LYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCs BEIIOIHAETCS MO 33AaHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE MperofaBaTesis, Ho 6e3
€ro HeMoCpPeACTBeHHOro yyactust. CamocTosiTesibHas paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYIO paboTy Ha ayANTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CaMocTosATe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zieioB) JUCHUILIMHBI, TaK U TPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHOMN paboThl. Bo BpeMst camocTosTeIbHON paboThl 00yYaloIyecs YATAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HalIpaBJIeHHbIE Ha 3aKpeTieHNe 3HAaHNI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
TOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIO IO JUCLIUTIMHE.

OpraHI/I3au1/15{ CaMOCTOSITEIbHOM pa6OTI)I 06yqaloumxc5{ PErIaMEHTUPYETCSA HOPMATUBHBIMU JOKYMEHTAMMU,
y‘-Ie6H0-MeTO,HH‘IeCKOﬁ HHTepaTypoﬁ 1 SJICKTPOHHBIMHA 06pa3OBaTeHLHLIMI/I pecypcamu, BKJIIOYasd:

IMopsnok opraHU3aUMK U OCYIIECTBIEHUs 00pa30BaATEIbHON JEeATebHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, IPorpaMMaM MarkuCTpaTyphl (YTBEpK/IEH MPUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparvu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit ®eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHOHN padOThI CTY/ICHTOB BBHICIIVX YUeOHBIX 3aBeICHUI"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbubIil yHUBEpCUTET"

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

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa

MI'Y um. JlomoHocoBa - http://shg.phys.msu.ru/educat/cond_mat/notes.html

HayuHo-00pa3oBaTebHbIi HEHTp 1o HaHoTexHomorusM MI'Y - http://nano.msu.ru/research/seminars/condensed
HUUAD MI'Y um. JlomoHocoBa - http://nuclphys.sinp.msu.ru/solidst/index.html#%D1%81

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

DoHJ1 OLIEHOUHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

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

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

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOYJIIO);

- OMHUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAX OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHUH OLIEHUBAHHUS JIJIs1 K&XKI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

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

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaracT u3y4eHne OCHOBHOM ¥ JOTMIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapPUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIEKTPOHHbIE OMOIMOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MpaBOOOJIAJATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroniuecs moyJyanT yYIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAaMH TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYAIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIN yHUBepcuTeT" . [Ipu HCoNb30BaHUM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHMNI OCHOBHOM JIMTEPATyphl 1 He MeHee 0,25 3K3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4aloIerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHMIUIMHBL. OH MOUIEKUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeSIMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6nomiorexn KOV,

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

NuTtepueT-karaor on-line Kypcos -
https://www.coursera.org/?utm_medium=email&utm_source=other&utm_campaign=notifications.auto.7F14gZ3wEeeZeg7kwSnKNg

NHdopmManmoHHO-aHAIMTHYECKAs] CHCTEMa TMPOAIBMKEHHST 00pa30BaTEbHBIX IIPOIYKTOB -
http://nano.fcior.edu.ru/card/27564/lekcii-po-discipline-sovremennye-problemy-fiziki-kondensirovannogo-sostoyaniya-veshestva-i-nanostt

MI'Y um. JIomonocosa - shg.phys.msu.ru/educat/cond_mat/notes.html

HaHOTEXHOJIOrnYeckoe coodmectBo HanomeTtp - http://www.nanometer.ru/2010/04/03/msu_210223.html
HUNA® MI'Y mm. JlomonocoBa - http://nuclphys.sinp.msu.ru/solidst/index.html#%D1%81
Ob6pasoBatenbHsIil poekT A.H. Bapruna - www.phd4s.ru/book_ph_tvtelo.html

9. MeToandecKne yKa3aHHA UIA 00yJalomMXcs M0 0CBOEHHIO JUCIHUILIAHBI (MOXyJIsT)

3 A
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

MO:HO BBIIEIUTH HECKOJBKO BUIOB CAMOCTOATENHHOM paGOThl 00YYaIOMIUXCA IIPH
U3y4eHUH JAHHO! NUCLMILIMHEL Pa30op 1 ycBoeHue JTeKIMOHHOro Matepuaia. Iloce
Kak 10l JIEKIUK 00y4aloIeMycs cliefyeT BHUMATEILHO IIPOYUTATh ¥ Pa3o0paTh
KOHCIIEKT, IIPH 9TOM:

[TOHATE U 3aITOMHUTEH BCE HOBBIE OIPE/IENIEHHUS.

Haittu B cetn

VIHTepHeT yKa3aHHEIE CCHUIKU M IIPOBECTH JEHCTBHS, PEKOMEHIOBAHHBIE
HpEIofiaBaTEeNEM.

Eciu nekTop mpeanucan pa3o0parh YacTh MaTepuaa Oolee

HOAPOGHO CAMOCTOSATENLHO MO JAOCTYIHBIM MMCHbMEHHBIM MM 3JIEKTPOHHBIM
HCTOYHUKAM, TO HEOOXOIMMO CBOEBPEMEHHO 3TO CHENAT.

I1pu BO3HUKHOBEHHNH KaKHX-TM00 TPYJHOCTEH C IOHUMAHUEM MaTepuaia PeKOMEH/IYeTCs OIPOCUTh
HOMOIIY Y CBOMX OJHOTPYIITHUKOB WM COKYPCHUKOB. Takske MOKHO 0OpaTUTLCA 32
HOMOMIBIO K JIEKTOPY. JIJIs 3TOr0 MOKHO JIMYHO TOJOATH K IIPENoaBaTelIo, IM00
HaIlicaTh EMY JIEKTPOHHOE ICHMO, cpOPMy/IMPOBAB B HEM BO3HHUKAIOIIME BOIPOCHL.
K nuceMy MOXKHO ITPHKPENHTH KAKUE-THO0 NEKTPOHHBIE MATePUAIbl, CBA3AHHEIE C
BO3HHUKIIMMH BOIIPOCAMH.

IMPaKTUYIECKUE
3aHATHA

[pakTryeckue 3aHATUS POXOAST B (hopMe JUCKYCCHU, OOCYkKISHHS MPEIIOKEHHBIX
rpenojiaBaresieM TeM npe3eHTaiuii. O0yJarouiics J0KeH MOArOTOBUTD
BBICTYIUICHHE, BU3yaJIbHOE COMPOBOX/IEHUE MATEpHAal OArOTOBIEHHOTO
CaMOCTOSITENIbHO. BBICTYIIEHHE I0JKHO OBITh OPraHU30BaHO B (pOpMe MpPe3eHTAIHH.
[Ipy BO3HUKHOBEHUH KAKUX-JIMOO TPYJHOCTEH C MOHUMAHUEM MaTtepHaa
PEKOMEH/IyeTCsI TOMPOCUTH MTOMOIIIM Y CBOMX OJJHOIPYIITHUKOB MJIA COKYPCHHUKOB.
Tak:xe MOXHO 0OpaTUTHCS 32 IOMOILBIO K JIEKTOPY. ISl 3TOro MOKHO JIMYHO TOJONTH
K Iperno/iaBaTe’o, JJM00 HANMCATh eMy JIEKTPOHHOE MUChMO, C(hOPMYJIMPOBAB B HEM
BO3HUKAIOIIHE BOIPOCHI.

J1ab0paToOpHbIE
padoThl

JlaGopaTopHble 3a0aHKs BHIIAIOTCS MPEOIaBaTeNieM 1 MPEANoaraioT

caMoCTOsITeNIbHOE pelieHre. [1py MOAroTOBKe K 3aHATHAM TeMa Ja0opaTOpHOU paGoThl JOJKHA ObITh U3yJYeHa
TeopeTruecku. Ha ayIMTOPHBIX 3aHATHAX BBIONHSETCS MPAKTUYeCKas JacTh. [Ipernonasaresb MOKET 3a1aTh
KOHKPETHbIE

BOITPOCHI, KacaloIuecs HEMOCPENCTBEHHbIX ISUCTBUM CTY/IEHTa BO BPEMsi

BBIMOJIHEHHsI paGOThI, MOMPOCHTh TIPOKOMMEHTHPOBATh WM OOBSICHUTH MOy YeHHbIE

CTYJICHTOM Pe3yJIbTaThl TaG0paTOpHOU paboThl. Kpome Toro, pabota Ha 1aG0paTOPHBIX 3aHSATHUSIX
MpearnosaraeT akTUBHOE yJacTre B 00CYKICHUHN TeMbl TAO0PATOPHON PabOThL.

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHOe H3y4YeHne YacTi Matepiia. Eciu yacth yueOHOro Marepuaia
OTBEJ/IeHa Ha CaMOCTOSITENIbHOE U3YyUYEHHE, TO HEOOXOUMO NMPHUCTYIUTD K 9TOMY
He3aMeTMTENIBHO MOCIIe YKa3aH!s IPEenoaBaTesisi 1 OCBOUTh MaTepuil B
OTBEJEHHBbIE UM CPOKH. MaTtepHa cieyeT U3y4uThb 10 JOCTYITHBIM IMCbMEHHBIM U
9JIEKTPOHHBIM MCTOYHMKAM, O KOTOPBIX COOOIMT NPerofiaBaTelb. - [IOCTAHOBKA
poOJIEMBI; - BAPHAHTBI PELLIEHHUST; - APT'YMEHTHI B IIOJIb3Y TEX WM MHBIX BAPUAHTOB
peenusi. Ha ocHOBe BbIJIeSIeHHsI 3THX 3JIEMEHTOB ITPOLIIE COCTABIIATh COOCTBEHHYIO
apryMEeHTHPOBAHHYIO MO3UIIMIO TI0 paccMaTprUBaEMOMY BOTIPOCY.

9K3aMCH

HpI/I MOATrOTOBKE K 9K3aMEHY H606X0)II/IMO O pPaTbCH, MPEKAC BCETO, Ha JICKIIUHU, a
TaKX€ Ha UICTOYHUKH, KOTOPBLIEC YKA3aHbI B CITUCKE JIMTEPATYPHI. B kaxaom ouneTe Ha
3a4€TE COACPIKUTCA ABAa BOIIpOCa. ITo KaXaoMy BOIIPOCY NOJIKEH ObITh MOATOTOBJICH
lﬁ)a.ZiBeli)HyTI)If/'I7 chepnta}omHﬁ OTBET. HpI/I HETIOJIHOM OTBETE MOI'YT ObITh 3aaHbl
JOIOJIHUTEIbHBIE HABOAAIIME BOITPOCHL

10. ITepeyenp nH(OPMANMOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
10 JUCIMILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIPABOYHBIX
cucrTeM (IpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUIUIIHE
(MoZyJTI0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOI1 /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHAILIHHE (MOIYJII0)
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MaTepI/IEU'[I)HO-TCXHI/I'-IeCKOC obecrieueHre 06pa30BaTeJ'II>HOFO nmponecca 1no AMCuuIinHe (MO)Iy.TIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KommnbloTep 1 mpuHTEp AT paclevyaTKy pa3gaTOuHBIX MaTePHAIOB.

MynpTuMeuiiHas ayAUTOPUSL.

Crenuanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjanTanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXCsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,£[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06HCI“IaIOH.[I/IC
BOCIIpUATUE I/IH(bopMaL[I/II/I O6y'~IaIOH_[I/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPeoOpa30BaHus B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX M10JIb30BATEICH;

- CO3JaHMUE€ KOHTCHTA, KOTOprﬁ MOJKHO NPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTCPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/IpOBElHI/IH TEKCTA U H306pa)KeHHﬁ 0e3 NOTEPH Ka4veCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00YUaIoIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUsIMH CJIyXa MOJTy4Yaid HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHUEC MMPOIrpaMMHBIX CPEJICTB, O6€CHC‘H/IBaIOHII/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHPIfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYAJIbHBIX na60paTopI/H71 1 CUMYJIAITMOHHBIX TCXHOHOFHﬁ;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOIUH A1 Nepefau MHGOPMALMKY, OPraHu3aLy Pa3IndHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00Y4YaloLIerocs ¢ MpernojaBaTesieM, B TOM YKcie BeOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YYaCTHUKOB JUCTAHLIHOHHOTO
00y4eHus1, IPOBEeJEHNUs] CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aILUTHI BHIIOJIHEHHBIX PaOOT, IPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHOMN paboOThI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX O6pa3OBaT€HLHLIX TEXHOJIOTUI UL OpraHnu3atun (I)OpM TEKYHIEro u NIpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaui 00YYaloMMCsl MHBAIUIOM WX JIMLOM C OT pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
¢opm rpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI q)opMe, - He Oostee uem Ha 90 MHHYT;

- IPOJIOJKUTEIFHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popMme, - He
6osiee yeM Ha 20 MUHYT;

- MPOIOJKUTETHHOCTY BHICTYIUICHHS 00YJAIOMIEerocs IPH 3aluTe KYpPCOBOM PadOTH - He Oojiee YeM Ha 15 MUHYT.
IIporpamma coctaBiieHa B coorBetctBuM ¢ TpedoBanusMu PI'OC BO u yueOHbIM M1aHOM 110 HanpasieHuio 28.03.01

"HaHOTeXHOJI0rMM ¥ MUKPOCHCTEMHAs TEXHUKA" ¥ MPOoUIo noarotoBku "CHHTE3 U AUArHOCTUKA HAHOMATEPHAJIOB,
KOMIIOHEHThl MHUKPO- ¥ HAHOJIEKTPOHHON TEXHUKH .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.15 ®@usura KOHOEHCUPOBAHHO20 COCMOSIHUSL

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 28.03.01 - HaHOTEXHOJIOIMY M MUKPOCUCTEMHAS TEXHHUKA
IIpocpuis noaroroBku: CHHTE3 ¥ AUATHOCTUKA HAHOMATEPUAIOB, KOMITOHEHTHl MUKPO- M HAHOJIEKTPOHHON TeXHUKHU

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. Crpekanos, 0. A. ®uzuka tBepaoro Tena: YuyebHoe nocodue / 10.A. Crpekano, H.A. Tensikosa. - Mocksa : UL PUOP:
HULI Undpa-M, 2013. - 307 c. (Boiciuee odpasoBanue: bakanaspuar). ISBN 978-5-369-00967-3. - TekcT : 9JI€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/363421 (aata obparmenus: 29.07.2020). - Pexum gocrymna: 1o moimmcke.

2. baiikos, 10. A. ®u3nka KOHIEHCHPOBAHHOTO COCTOSIHUS : yaeOHoe nocodue / 0. A. Baiikos, B. M. Ky3Hnenos. - 3-e u3z.
(311.). - Mockga : JIabopartopusi 3Hanui, 2015. - 296 c. - ISBN 978-5-9963-2960-1. - Tekcr : anekTpoHHsli // JIaHb :
3NIEKTPOHHO-OubIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/70766 (nata obpawmenus: 29.07.2020). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. Enudanos, I'. Y. dusuka tBepaoro tena : yuedbHoe nocodue / I'. Y. Enudanos. - 4-e u3n., crep. - Cankt-IlerepOypr : Jlans,
2011. - 288 c. - ISBN 978-5-8114-1001-9. - Texcr : anekTpoHHbIH // JIaHb : 371eKTpOHHO-0MOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/2023 (mata o6pamenus: 29.07.2020). - Pexxum goctyna: 11 aBTOpPH3. MOJTb30BaTeIeH.

HJomnoJHuTeJbHASI JUTEpPaTypa:

1. MaryxuH, B. JI. ®uzuka tBepporo tena : yyebHoe nocodue / B. JI. Maryxun, B. JI. Epmakos. - Cankt-IlerepOypr : Jlanb,
2010. - 224 c. - ISBN 978-5-8114-0923-5. - Tekcr : aneKTpoHHbIi // JlaHb : 371eKTpoOHHO-0MOMMoTeuHast cucrema. - URL:
https://e.Jlanbook.com/book/262 (nata obpamienust: 29.07.2020). - Pexum noctymna: 1jis aBTOPU3. MOJIb30BATENICH.

2. Ky3ssnernos, C. . Kypc ¢usnku ¢ mpumepamu perieHus 3a1a4. 'Pu3nka KOHAEHCUPOBAHHOTO COCTOSIHUS' [DJIeKTPOHHBIN
pecypc] : yueoHoe nocodue / C. W. Kysueno, H. A. Tumuenko. - Tomck: M31-Bo TOMCKOTO MOJMTEXHUUECKOTO YHUBEPCUTETA,
2011. - 47 c. - Teker : anexrponnsiid. - URL: https://znanium.com/catalog/product/417650 (nata obparuenus: 29.07.2020). -
Pexum nocryma: 1o noamumcke.

3. Kopabenbuukos, [1. B. ®u3uka KOHAEHCHPOBAHHOTO cOCTOsiHUS : yueOHoe nocodue / [1. B. KopabGenbHukos. - Kemeposo :
KemI'V, 2017. - 149 c. - ISBN 978-5-8353-2160-5. - Tekcr : anekTpoHHbii // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs CUCTeMA. -
URL: https://e.Janbook.com/book/103097 (nata obparuenust: 29.07.2020). - Pexum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

=

m'—]

Crpanyna 11 u3 13.

i

cmw
im=Z
e



ITporpamma mucimruiueel "®usnka KoHaeHCUpoBaHHOrO cocTossHuA"; 28.03.01 "HaHoTeXHOI0rMM ¥ MUKPOCUCTEMHAS TEXHUKA" .

3 A
Crpanuna 12 u3 13. Il YH




ITporpamma mucimruiueel "®usnka KoHaeHCUpoBaHHOrO cocTossHuA"; 28.03.01 "HaHoTeXHOI0rMM ¥ MUKPOCUCTEMHAS TEXHUKA" .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.15 ®@usura KOHOEHCUPOBAHHO20 COCMOSIHUSL

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
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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