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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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH PUMEHSITh eCTECTBEHHOHAYYHbIE M OOLIIEUHKEHEPHBIE 3HAHUS, METO/IbI

MaTeMaTUIECKOro aHa/Iu3a U MOJEIUPOBAHUS B MHKEHEPHO! JESTEIbHOCTH, CBSI3aHHOM C
Pa3pabOTKOIA, TPOEKTUPOBAHNEM, KOHCTPYHPOBAaHUEM, TEXHOJIOTHAMU IIPOM3BOICTBA U
PKCILTyaTalli OMOTEXHUYECKHUX CHCTEM

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

OCHOBHBIC THITHl KOHIEHCHPOBAHHBIX CpEll,

KJIAaCCU(PUKAIUIO KPUCTATITUIECKUX PEIIETOK,

OCHOBHBIE THITH CTPYKTYPHBIX Je(peKTOB, 3JIEMEHTH TEOPHH YIIPYTOCTH;

0COOEHHOCTH KJIACCMYECKOTO U KBAHTOBO-MEXaHUYECKOTO OMMUCAHMS JIEKTPOHHOTO rasa,

OCHOBHBIC TEPMOAVHAMUYIECKUE U KHHETUIECKUE XaPAKTEPUCTUKHY 1 IEKTPOMATHUTHBIE CBOMCTBA JIEKTPOHHOT'O ra3a;
METO/Ibl ONUCAHKS JMHAMHUKY PEIIETKHY, OCHOBHbIE THUIIBI KOJIEOAHU PEIIeTKH U UX (pr3UYecKue MPOsIBIICHHUS;
CBOWCTBA M OCHOBHBIE THITH CBEPXIIPOBOJHUKOB, MAKPO- M MUK POCKOIIUECKIE MOJIEA CBEPXIIPOBOIUMOCTH

HoykeH ymeTb:

OIIpeaACIUTb CTPYKTYPY HpOCTefIIHHX PEHIETOK MO JaHHBIM PEHTICHOCTPYKTYPHOI'O aHAJIN3a; paCcCUUTATh
TEPMOJUHAMUNYCCKNE U KNHETUYCCKHUE XaAPAKTECPUCTUKU KBAHTOBOI'O JIEKTPOHHOT'O I'a3a; YMETh BbIACJIUTL KOHKPETHOE
q)I/ISI/I'IeCKOC COIEpKAaHUE B MPUKJIAAHBIX 3aJa4ax 6y)1y1ueﬁ JEATCIIBHOCTU 1 (bOpMyJ'II/IpOBaTL 3aJa4u; UCII0JIb30BAaTh
MOJIy4Y€HHbIC 3HaHUS ITPU PEIICHNUN HpO(peCCI/IOHEU'II)HI)IX 3aJa4, CBA3aHHBIX CO CBOMCTBaMU TBEPAOIo TEJIa

JloyKeH BiageTh:

00J1a1aTh HABBIKAME PAOOTHI C HAYYHOH JIMTEPATYPOH € NCHOJIb30BAaHUEM HOBBIX MH(POPMALIMOHHBIX TEXHOJIOTHI;
METOIaMH HaY4HBIX HCCIIEIOBAHUIA;

OCBOUTH TEOPHIO I MOJEIIH;

HaBBIKAMM B IIPOBEAECHNM (PU3MUECKUX UCCIIEAOBAHUN M0 3aJaHHON TEMAaTHKE;

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

HUMCTb HAaBbIKU:

- paboTHI C JIAGOPATOPHBIM 0OOPYIOBAHNEM U COBPEMEHHON HAYYHOW arapaTypoi;

- IpOBeJieHUsT (PMBUIECKOrO SKCIICPUMEHTA.

- K MJIAHUPOBAHMIO JIOKJIA/I0B, CEMHUHAPOB, 00ECIICUMBAIOIIEMY [OC/IEI0BATEIbHOCTh M3/I0KEHHsSI MaTeprana
- CBSI3aTh M3JIAraeMyIo TeMy (PU3UKH C IPYyrUMH IUCUMIUTMHAMH.

2. Mecto guctmmmasl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuumuimHa (MoayJib) BKJoueHa B pasaen "b1.0.27 ducuumiunel (MoLy/u)" OCHOBHOM MPOo(ecCHOHAIbHON
oOpasoBaresbHON nporpammsbl 12.03.04 "BrotexHnveckue cucteMsl 1 TexHosioruu (MenuiuHcKoe obopyoBanue: (hpusnueckue
TIPUHLIMITBL ¥ IPUOOPOCTpoeHHe)" 1 oTHocHUTCs K o0s13atensHoM yacti OITOIT BO.

OcBauBaetcs Ha 3 Kypce B 6 cemecTpe.

SAEKTPOHHBH
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3. O0beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNY€eCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI pPa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy oOyvaromuxcst

OO61m1ast TPyIOEMKOCTh AUCIUTUTMHBI COCTABIIsAET 6 3a4eTHHIX(bie) enuHuIl(bl) Ha 216 daca(oB).

KonraktHast padota - 126 yaca(oB), B TOM 4ucIIe JIEKIMH - 54 daca(oB), MpakTHYeCKue 3aHATHs - 36 yaca(oB), 1abopaTtopHbie
padoTsl - 36 yaca(oB), KOHTPOJIb CAMOCTOSITENNbHOM padoThl - ) yaca(oB).

CamocTrositenbHass padoTa - 36 yaca(oB).
Kontpons (3auér / 3x3ameH) - 54 gaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUILTIHBL SK3aMeH B 6 cemecTpe.

4. Conep:xanue QHCHUIUINHBI (MOAYJs1), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEIEHHOT'0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB U BHOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHOH PA6OThHI 0 AVCHHUILINHE (MO/IYJIIO)

Bupl 4 yachl KOHTAKTHOM PadoThl, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pazen! qucunminnb: / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakTu-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B 3JI. | YeCKHeE | YeCKHe |TOPHbIE |TOpHbIe | Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero |¢popme | 00Ta
1. Tema 1. OCHOBHbIE IPUHILIMIIBI CTATUCTUYECKOM 6 4 0 2 0 0 0 2
puzuku.
2 Tema 2. OO1wME METOABI CTATUCTUYECKON 6 4 0 > 0 0 0 2
MEXaHUKH.
3 Tema 3. TepmoauHaMuyecKkue BEJMUUHbI U 6 2 0 2 0 0 0 1
TEPMOJJMHAMHYECKIE COOTHOIIICHUS.
4. |Tema 4. VneanbHble ra3el. 6 2 0 2 0 0 0 1
5. [Tema 5. Knaccrueckuii neaabHbIN ra3. 6 2 0 2 0 0 0 1
6. |Tema 6. KBaHTOBBIN NI€QIBHBINA ras. 6 4 0 2 0 0 0 2
7 Tema 7. Turbl TBepABIX TeJ, TUIBI CBA3M TUIIbI 6 2 0 2 0 0 0 3

TBEPAbIX TEJI, TUIIBI CBA3U

Tewma 8. Kpucrasmueckas peleTka. DIeMeHThI
8. |cummerpuu. Pemerku Bpage. Slueiika 6 4 0 2 0 6 0 4
Burnepa-3eiiTia.

Tema 9. [InHamMKKa KpUCTAIITMYECKON peleTKn 6 6 0 4 0 0 0 5

Tema 10. Mogens cBOOOIHBIX 271eKTPOHOB. Teopus
MeTaoB 3oMMepdebia. DNeMeHTb 30HHON
teopun. [Ipubsmxenus cabo U CUIHHO CBSI3aHHbIX
10. . 6 8 0 6 0 10 0 5
9J1eKTPOHOB. ONTHYECKHE CBOWCTBA.

Tema 11. [TonynipoBOAHUKY U TUIJIEKTPUKH,
11. |cerneroanexkTpuku. I1omynpoBOHUKY. 6 6 0 4 0 10 0 5

Tema 12. HamarHuueHHOCTbh U BOCHIPUAMYMUBOCTD.
Huamaruetusm. [Tapamarnetusm. @eppoMarHeTUsM.
OOMeHHOE B3aUMOZENCTBIE.
12. 6 4 0 2 0 6 0 5
AHTH(eppomarHeTu3M. JJoMeHHas CTPyKTypa.

Tema 13. CBepxnpoBoauMocTb. TyHHEIbHbIE
13.|a(ppexTsl B CBEPXIIPOBOJHUKAX. 6 4 0 2 0 2 0

Tema 14. JE®EKTBI KPUCTAJIJIMYECKON
14.|PEIIETKH Vnpyrue cBoiicTBa KpUCTaJUIOB 6 2 0 2 0 2 0
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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. OcHOBHbIE NPHHIMIBI CTATHCTHYECKOI (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.

HepBoe Ha4vaJl0O TCPMOJUHAMUWKU. Pabora 1 KomuecTBO Teria. TennoeMKoCTb. SHGPFI/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 ra3ul.

[TpyHIMI TOJHOM TOKECTBEHHOCTH U HEPa3IMYMMOCTH YaCTHI] OAHOro copta. Yuer cnuHa. PepmuoHsl 1 6030HbL. [TpuHIMI
3anpera i (pepmronoB. Pacnipeneneans ®epmu-dupaka u boze-iinmrelriHa. Kamopudeckoe ypaBHEHHE COCTOSHUS
nzeabHBIX ra3oB. TepMuueckoe ypaBHEHHsI COCTOSIHHS UealIbHBIX Ta30B B MapaMeTpHUecKor (hopme.
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Tema 5. Knaccnuecknil naeaabHbIA ras.

PazpesxeHHsbI Mea bHbI Ta3. Pacnipenenenue Makceesuia-Bonbivana. Pacriipenenetre MakcBeiia Mo CKOPOCTSIM.
Pacripenesienne BosbiiMaHa B IpoCcTpaHCTBE. XUMIUYECKHI MOTEHIMA KJIACCHUECKOTO WieaabHOro raza. Kpurepuu
MIPUMEHUMOCTH KJTACCHYECKOTO MPUOJIFKEHNS U BHIPOXKIECHNS. 3aKOH PABHOMEPHOT'O pacIpeiesieHAs] SHEPTHHU 110 CTENEHAM
CBOOO/IBI.

Tema 6. KBaHTOBBII HA€aJbHBII ras.

YepHoe uznyuyenue, popmyiia [lnaHka, sHeprus u 1aBjieHrue paBHOBECHOTO (pOTOHHOTO ra3a. bose-siHiTeiHOBCKas
KoHAeHcanus1. Temmeparypa 003e-3HIITEHHOBCKOM KOHAeHcauK. [10THOCTBIO BHIPOK/AESHHBII SJIEKTPOHHBIN ra3 B MeTaJlIe.
Sueprusa Pepmu. apnaeHue 3nekTpoHHOro rasa npu T=0. TemnoeMKocTs BHIPOXKIEHHOTO 9J1eKTPOHHOTO Ta3a B METaJLIE.

Tema 7. Tunsl TBepAbIX TeJI, TUIBI CBsI3U THUIBI TBEPABIX TeJI, THIILI CBSI3U

NonHas , KOBaJIeHTHAs U BaH-/I€P- BaajibcoBa CBA3U. [IpomexyTouHble THITH CBsi3eil. MeTtamyeckas cBsa3b. BomopoaHas
CBs13b. XapaKTepHbIE 3HAUCHHU I SHEPTHHU CBSI3U.

KoBanentHslii 1 noHHBIA paguycsl. U3omopdusm u mopdorponus. Ilomumopdusm. Koopannanmonnoe umcio.
OpureHTalMOHHH, UHIYKIMOHHBINA U AUCTIEPCUOHHBIN 3(h(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.
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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. IE®EKTHI KPUCTAJI/IMYECKOM PEINIETKHY Yupyrue cBoiicTBa KPHCTAILIOB

Tumer necpextor. Toueunsie nedextsl (Ppenkens u [ortku). ducnokanyu. OCHOBHBIE THUTIH AUCIOKANUH (KpaeBhe,
BHUHTOBBIE, CMEIIaHHbIE). [[BrkeHre muciokarmid. JucnokannonHbie CTpyKTypsl. Mcrounnku Ppanka-Puna. Yrpyrue cBoiicta
KPHUCTAIUIOB MaJIOyTJIOBbIe TPAHUIIBL. BHICOKOYTIOBBIE TpaHUIIBL. [JIBOMHUKY, TUCKIIMHAIINN, TPOWHBIE CTHIKH.

5. IlepeyeHb yueOHO-METOJUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yUJaloMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCs BEIIOIHAESTCS MO 33AaHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE MperofaBaTess, Ho 6e3
€ro HeloCPeACTBeHHOro yyactust. CamocTosTe/bHast paboTa MOAPa3AeNseTcs] Ha CaMOCTOSTEbHYI0 Pa0OTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (pa3zielioB) JUCHUILIMHEL, TaK U IPOPadOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BBIIOJIHSIIOT 3a1aHM, HalIpaBJIeHHblE Ha 3aKpeTieHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HaBBIKOB,
FOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTLIIMHE.

OpraHuzanys CaMOCTOSITENIbHON padoThl 0OYYAIOIINXCS perJIaMeHTPYETCsl HOPMaTUBHBIMH IOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl 1 31eKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYpCaMu, BKITIOYASI:

INopsmok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, porpaMMaM MarkucTpaTyphl (YTBEpKAEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparm Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHuiT"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmi)
(penepaspubIil 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

MOKHO BBIIEJIUTh HECKOJIBKO BHJOB CAMOCTOSTEIIBHON PaOOTHl 00YJAIOITUXCS TTPU
V3YYCHWUH TAHHOW JTUCHUIUTHHBL. Pa3bop u ycBoeHwHe JIeKITMoHHOTO Matepuaia. [Toce
KaKJIOW JIEKITUH 00YJaIoIeMycs Clie/lyeT BHUMATEJILHO MPOYUTATh U pa300paTh
KOHCIIEKT, ITPU 3TOM:

- [loHATh 1 3aIOMHUTH BCE HOBBIE OMpe/eIeHHUS].

- Haiitu B cetn

MHTepHeT yKa3aHHbIE CCHUIKM U TPOBECTHU JACUCTBU S, PEKOMEHIOBAHHBIE
MpernoiaBaTesieM.

- Ecymu nekTop nipeamnucan pazodpars yacTh MaTepraia oosee

OPOOHO CAMOCTOSTEIHHO MO JIOCTYITHBIM ITUCHbMEHHBIM VJTH JIEKTPOHHBIM
HCTOYHHKAM, TO HEOOXOJIMO CBOEBPEMEHHO 3TO CIeJaTh.

- [Ipy BO3HMKHOBEHUH KaKUX-JIOO TPYJAHOCTEN C MOHUMAaHNEeM MaTepuaia peKOMEH TyeTCsl TOMPOCUTh
TTOMOIIH y CBOMX OJHOTPYITITHAKOB HJIH COKYPCHUKOB. Takke MOKHO 0OpaTUThCS 3a
TTOMOIIBIO K JIEKTOPY. [[JIs1 9TOro MOKHO JIMYHO MOJIOUTH K MPENoaBaTelo, 00
Hamucath eMy 3JeKTPOHHOE MUCbMO, ChOPMYJIMPOBAB B HEM BO3HUKAIOIIME BOIIPOCHL.
K mucbMy MOKXHO HPUKPENTUTh KaKHe-THO0 SJICKTPOHHbBIE MaTepUaITBl, CBS3aHHbBIE C
BO3HUKIIIMMU BOIIPOCAMH.

IMPaKTUYIECKUE
3aHATHA

[pakTryeckue 3aHATUS POXOAST B (popMe JUCKYCCHU, 0OCYKICHHS MPEIIOKEHHBIX
rpenojiaBaresieM TeM npe3eHTaiuii. O0yJaroIuiics J0KeH MOArOTOBUTD
BBICTYIUICHHE, BU3yaJIbHOE COMPOBOX/ICHUE MATEPHAa IOArOTOBIEHHOTO
CaMOCTOSITENIbHO. BBICTYIIEHHE I0JKHO OBITh OPraHU30BaHO B (pOpMe Mpe3eHTAIHH.
[Ipy BO3HUKHOBEHUH KAKUX-JIMOO TPYJHOCTEH C MOHUMAHUEM MaTtepHaa
PEKOMEH/IyeTCsI TOMPOCUTH MOMOIIIM Y CBOMX OJJHOTPYIITHUKOB MJIA COKYPCHHUKOB.
Tak:xe MOXHO 0OpaTUTHCS 32 IOMOILBIO K JIEKTOPY. ISl 3TOr0 MOKHO JIMYHO TOJOUTH
K Iperno/aBaTeso, JJM00 HANMCATh eMY JIEKTPOHHOE MUCHhMO, C(hOPMYJIUPOBAB B HEM
BO3HUKAIOIINE BOIPOCHI.

J1ab0paToOpHbIE
padoThI

JlaGopaTopHble 3a0aHKs BBIIAIOTCS MPENoIaBaTeNieM 1 MPEANoaraoT

caMoCTOSITeNIbHOE peliieHre. [1py MOAroTOBKe K 3aHATHAM TeMa JTa0opaTOpHOI paGoThl JOJIKHA ObITh U3yJYeHa
TeopeTnuecku. Ha ayIMTOPHBIX 3aHATHAX BBIONHSETCS MPAKTHYeCKas JacTh. [Ipernonasaresb MOKET 3a1aTh
KOHKPETHbIE

BOITPOCHI, KacaloIUecs: HEMOCPECTBEHHbIX ISHCTBUM CTY/IEHTa BO BPEeMsi

BBIMOJIHEHHsI paGOThI, MOMPOCHTh IIPOKOMMEHTHPOBAThH WK OOBSICHUTH MOy YeHHbIE

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

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHOe U3yYeHne YacTi Matepiia. Eciu yacth yueOHOro Marepuaia
OTBE/IeHa Ha CaMOCTOSITENIbHOE U3YyUYEeHHE, TO HEOOXOUMO NMPHUCTYIUTD K 9TOMY
He3aMeTMTENIBHO MOCiIe YKa3aH!s IPEernoaBaTesisi 1 OCBOUTh MaTepuJl B
OTBEJEHHBIE UM CPOKH. MaTtepHa cieyeT U3y4uThb 10 JOCTYITHBIM IMCbMEHHBIM U
3JIEKTPOHHBIM MCTOYHUKAM, O KOTOPBIX COOOIMT NPeTofiaBaTelib. - [IOCTAHOBKA
poOJIEMBI; - BAPHAHTBI PELLIEHHUST; - APT'YMEHTHI B IIOJIb3Y TEX WM MHBIX BAPUAHTOB
peenusi. Ha ocHOBe BbIJIeSIeHHsI 3THX 3JIEMEHTOB ITPOLIIE COCTABIIATh COOCTBEHHYIO
apryMEeHTHPOBAHHYIO MO3UIIMIO TI0 paccMaTpUBAEMOMY BOTIPOCY.

9K3aMCH

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

10. ITepeyens nH(OPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOI0 Mponecca
10 JUCHMILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIPABOYHBIX
cucrTeM (IIpH HEOOXO0UMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUIITIHE
(MOzyJTI0), BKITIOYAS ITepedeHb MPOrpaMMHOr0 00ecieueH!s 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITATUIAHBL (MOIYJIS).
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11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHH 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHre 00pa3oBaTebHOrO MpoLecca Mo JUCLMILINHE (MOJLYJI0) BKIIOYAET B cebsl CleayIoiye
KOMIIOHEHTHI:

[MoMelneHus AJ1si CAMOCTOSITENIBHOM paboThl 00YYAIOIIMXCsI, YKOMIUIEKTOBAHHBIE CIICLIAT3UPOBAHHON MeGelIblo (CTOJBI U
CTYJbsI) M OCHAIIIEHHBbIE KOMITBIOTEPHOHN TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNsI K ceTh "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTHI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbSI).

KomrbioTep 1 npuHTEp ISl paclieyaTKy pa3gaTOuHbIX MATePHAIOB.

MyabTUMeaniHAS ay AUTOPHSI.

Crienmann3npoBaHHas J1adbopaTopusl.

12. CpeﬂCTBa ajantanvm npemnoaaBaHuda U CHUIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJUIAO0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbSA

[Ipu Heo6XOOMMOCTH B 00pa30BaTEILHOM IPOIIECce TPUMEHSIIOTCS CJIEAYIOIIHE METO/Ibl M TEXHOJIOTUH, OOJIerJalomme
BocHpHsATHE NH(POPMALIK 00YJAIONIMMICS MHBAIMIAMH U JIMIIAMH C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 37J0POBBSI:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE /111 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMIHBIX BUAX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMPOBaHHUsI TEKCTA M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHs
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpHUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHUEC MTPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUeT AJIbTCPHATUBHbLIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMEHEHNUE TUCTAaHIMOHHBIX O6pa3OBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaHHPI, OpraHu3alv pa3janIHbIX (bOpM
HHTCpaKTYIBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10Luer0051 C IpenogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HMCIIOJIb30BAHBI IJIA ITPOBEACHUS BUPTYAJIbHBIX JICKL[PIIZ C BOBMOKHOCTBIO B3aPIMO,I[CI>iCTBHH BCEX YYAaCTHUKOB JUCTAHIIMOHHOT'O
O6y‘ICHI/I${, TIIPOBEACHUA CEMUHAPOB, BBICTYIUIEHUA C JOKJIaJaMH1 W 3allIUThI BHIITOJTHEHHBIX pa60T, IIPOBEACHUA TPEHUHI OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTbI;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesIbHbIX TEXHOJIOTHH Il OpraHu3aluy opM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIa1n 06y‘laIOH.II/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJANMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOIOJKUTETBHOCTY TIOATOTOBKHM 00yJAIoOIIerocst K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOIMMOM B YCTHOM (hopme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYILICHUsI 00YYAIOMIErocs MPH 3aluTe KypPCOBOM padOTHI - He OoJjiee yeM Ha 15 MUHYT.
IIporpamma cocrariieHa B cootBeTcTBrM ¢ TpedoBanusiMu PI'OC BO u yyeOHbIM 11aHOM 110 HarpaBienuio 12.03.04

"BHOTEXHUYECKUE CUCTEMBI M TEXHOJIOTUHU'" 1 MPOpUITIO TIOArOTOBKH "MeIuinHcKoe 000pyioBanue: (pM3NUECKUe MPUHIUITBL U
nipudopocrpoeHue”.

SAEKTPOHHBH
Crpanuna 10 u3 12. Bl YHHBEPCHTET
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUU

[podunp noxrorokr: MeauiMHckoe 060pyaoBaHye: (Gr3nvecKyie MPYHIIUILL U TPUOOPOCTPOSHUE
Kpamidukaryst BEITyCKHUKA:_OaKataBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. Maryxum, B. JI. ®usuka tBepaoro tena : yueoHoe nocodue / B. JI. Maryxun, B. JI. Epmaxos. - Cankr-IlerepOypr : Jlanb,
2021. - 224 c. - ISBN 978-5-8114-0923-5. - Tekcr : aneKTpoHHsIi // JIaHp : aneKTpoHHO-0MOMOoTeuHast cuctema. - URL:
https://e.lanbook.com/book/167762 (nata obpamenus: 17.07.2021). - Pexxum jocTymna: Uist aBTOpH3. TOJIb30BATEIIECH.

2. Baiikos, 10. A. ®u3nka KOHIEHCHPOBAHHOTO COCTOSTHHUS : yueOHoe nocobue / 0. A. Batikos, B. M. Ky3Henos. - 4-e u3. -
Mockasa : Jlaboparopust 3Hanuit, 2020. - 296 c. - ISBN 978-5-00101-825-4. - Tekcr : anexkTponHsii // Jlans :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/151595 (nata o6pamenus: 17.07.2021). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

lonosHATE ILHAS JUTEpPATYpa:

1. Kopuuiios, B. M. ®u3uka KOHIEHCHPOBAHHOIO COCTOSIHUSA : yueOHO-MeToarueckoe nocodue / B. M. Kopuuiios. - Ypa :
BI'TTY umenu M. Akmyiuiel, 2020. - 99 c. - Tekcr : 21eKTpoHHbIH // JIaHb : 91eKTpoHHO-O0ubIMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/170433 (nata obpamenus: 17.07.2021). - Pexxum jroctymna: uist aBTOpU3. TOJIb30BATEIICH.

2. Kopabenbuukos, [I. B. ®u3rka KOHAEHCHPOBAHHOTO cocTosiHMS : yueOHoe nocodue / [1. B. KopaGenbHukos. - Kemeposo :
KemI'V, 2017. - 149 c. - ISBN 978-5-8353-2160-5. - Tekcr : aneKTpoHHBIH // JIaHb : 371eKTPOHHO-OUOINOTEYHAs CUCTEMA. -
URL: https://e.Janbook.com/book/103097 (nata obparuetrus: 17.07.2021). - Pexum fgocrymna: [jisi aBTOpU3. MOJIb30BaTeNEH.

Crpanyna 11 u3 12.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noaroroBku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUI

ITpocus nogroroBku: MenunuHckoe o6opynoBanue: Gpuznyeckie NPUHIMILL ¥ TPUOOPOCTPOeHHE

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havasa 00yueHus1 mo oOpa3oBaTesibHOMN 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.

3AE
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