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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 aucimIuMHEL pazpadorai(a)(u): mpodeccop-koHcynbTanT Kouenaer B.1. (Kadenpa Teopernueckoii (puzuku,
Ortaenenue ¢pusuku), Boris.Kochelaev@kpfu.ru ; 3aBenyronmii kadeapoit, a.H. (podeccop) [Tpommn K0.H. (Kadenpa
TeopeTrueckoil ¢pusuku, Otaenenue ¢pusukn), Yurii.Proshin@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
IK-1 CIIOCOOHOCTD MPOBOJIUTH HAYYHbIE UCCIIEI0OBAHUS B U30PaHHOM 00JIaCTH SKCIIEPUMEHTAJIbHBIX

u (wm) [AreopeTnueckux UCCIENOBaHMIA C IOMOLIBIO COBPEMEHHON PUOOPHON 6a3bl (B TOM
YrCIIe CI0XKHOTO (pU3NUecKoro 000pyoBaHUs) U NH(POPMALIMOHHBIX TEXHOJIOTHH C yYeTOM
OTEYECTBEHHOT'O ¥ 3apYOEeKHOTO OIBITA

OO6yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

OCHOBHBIC TTOJIOKEHHSI KBAHTOBOM TEOPUH TBEPABIX TeJl, COBPEMEHHBIE CITOCOOBI OIMMCAHMS MX OCHOBHBIX CBOMCTB U
SIBJICHUI, B HUX TTPOUCXO/ISIIIIX

HokeH yMeTs:

BBIBOJUTH (DOPMYJIBI [UTSI BEIYKCIICHHS] MUK POCKOIIMIECKUX ¥ MAKPOCKOITMIECKUX XapaKTePUCTHK TBEPIBIX TEN U UX
OTKJIMKA Ha BHEIIHUE BO3IEHCTBUS
JlomxeH Bl1aaeTh:

HaBbIKaMHW BBIYMCJICHU S OCHOBHBIX XaPAKTEPUCTHUK TBEPABIX TEJI

IIOJI)KCH AE€EMOHCTPUPOBATH CIOCOOHOCTh ¥ TOTOBHOCTD:

CIIOCOOHOCTH MCITOJIL30BATh CIICNUATU3UPOBAHHBIC 3HAHUS B obacT (1)I/I3I/IKI/I JJ11 OCBOCHUA l'[pO(l)I/IJ'ILHI)IX CI)I/I3I/I'~ICCKI/IX
JUCHUITINH;

CIIOCOOHOCTb MPOBOAUTH HAyYHbIE UCCIICAOBAHNS B U30paHHON 00/1aCTH SKCIIEPUMEHTANIBHBIX U (MJIH) TEOPETHYECKHUX
(pusnueckux UcclieNOBaHMIA C OMOIIBIO COBPEMEHHOM MPUOOPHOI 6a3bl (B TOM YMCIIE CJIOXKHOTO (PU3MUECKOrO
000pynOBaHMs) U MH(POPMALIMOHHBIX TEXHOJIOTHH C yYETOM OTEUYECTBEHHOTO M 3apyO0eKHOrO OIIbITA;

CIIOCOOHOCTh MPUMEHATH Ha MIPAKTUKE l'[pO(l)eCCI/IOHEU'[I)HI)Ie 3HAHWA U YMEHM:, ITOJTyYEHHbIE TP OCBOCHUN l'[pO(l)I/IJ'II)HI)IX
q)I/I3I/I‘IeCKI/IX JUCHUITINH;

TOTOBHOCTH K JaJIbHEHIIEMY O0YUEHHIO.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.07.02 Juciurivael (MOAyin)" OCHOBHOHN MpogheCCUOHATIbHOI
obpasoBartebHO# porpammbl 03.03.02 "dusuka (Pusrka KUBBIX CUCTEM)" U OTHOCUTCS K JUCHUILIMHAM IO BHIOOPY YacTh
OIIOII BO, popmupyemoii y4acTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUIA.

OcBauBaercs Ha 4 Kypce B 7, 8 cemecTpax.

3. O6beM qUCHUILIHMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aomuxcs ¢ npenojaBareiemM (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJLHYIO
padoTy o0ydamuxcst

O61m1ast TpyIOEMKOCTh AUCIUIUIMHBI COCTABIIsICT 8 3aueTHHIX(bie) enuHuIl(bl) Ha 288 daca(oB).

KonrtaktHas padora - 174 yaca(oB), B TOM 4ucie JeKiuu - 64 daca(oB), mpaktudeckue 3aHAtus - 108 yaca(os), jabopaTopHbie
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThI - 2 yaca(oB).

CamocrositenbHass padoTa - 78 yaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCIUIUTIHEL: 3a4eT B 7 ceMecTpe; 9K3aMeH B 8 ceMecTpe.
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. Tema 1. D1eKTPOH B NEPUOANIECKOM IOJIE 7 8 0 12 0 0 0 14
7 Tema 2. Kunetnueckue cBOWCTBa METAJLIOB 7 6 0 10 0 0 0 14
Tema 3. TlapamarHeTusm U AMaMarHeTU3M
3. 7 6 0 10 0 0 0 8
METaJIOB
4. [Tema 4. DnekTpoIUHAMHUKA METAJUIOB 7 6 0 10 0 0 0 8
5. [Tema 5. MarnurtHoe ynopsgo4eHue 7 8 0 12 0 0 0 11
6. Tema 6. KoneGaHusi KpUCTAITMIECKON PEIETKH 3 6 0 8 0 0 0 3
7 Teluwa 7. Bzaumopeicraue (pf)HOHOB ¢ ¢hoToHAMH, ] 6 0 10 0 0 0 3
HEWTPOHAMU U MEX/y COO0M
8. Tema 8. DneKTpoH-(pOHOHHOE B3aUMOJEUCTBYE ] 6 0 10 0 0 0 3
9. [Tema 9. CBepXpoBOAUMOCTD 8 6 0 10 0 0 0 3
10. Tema 10. DneKTpogHAMIKA CBEPXITPOBOJHUKOB ] 6 0 14 0 0 0 3
11.|Tema 11. ®usnka noaynpoBOIHUKOB 8 0 0 2 0 0 0 8
l1Toro 64 0 108 0 0 0 78

4.2 Coaep:xaHue JUCHUIIMHBI (MOIYJIs1)
Tema 1. DIeKTPOH B IePHONIECKOM MOJIE
Beenenue. Teopema brioxa. O6uiue cBoiicTBa pyHKIwmii Bioxa.

30HHasI CTPYKTYypa ypoBHe# sHeprun. [Ipubmmkenne cnabdoi cBszu. [Tpubnmxenue cuinbHOM cBsizi. CKOPOCTh U YCKOPEHUE
aJIeKTpoHa B KpucTtayuie. CTaTHCTUKA JIEKTPOHOB, MOBEpXHOCTh PepMu. 3aBUCMMOCTh XMMHUYECKOTO MOTEHIHaa OT
TeMreparypsl. TerIoeMKoCTb 3JIeKTPOHOB MPOBOAMMOCTH.

THIbI MEKaTOMHBIX CBSI3€H B TBEpABIX TeJlaX. 30HHAS CTPYKTYpa B HEKPHCTAJUTMIECKUX Teax.
Tema 2. Kunernueckue cBoiCcTBAa METAJLJIOB

SIICKTPOH KaK BOJIHOBOM ITAKET. CKOpOCTI) " YCKOpEHHE. SABnenus NEpPEHOCA U KUHETUYECKOC YPABHECHUE Bonpnmana.
Kunernueckoe YpaBHEHHME JIA JIEKTPOHOB B KpUCTAJLIE. Paccesane IJICKTPOHOB IPOBOAUMOCTH HAa aKyCTUYECKUX
KoJIEOAHUAX PELIETKU U Ha IpUMECHX. BpeMH peIaKkCcalru JIEKTPOHOB IPOBOAUMOCTH.

Dddext Xoa.
MarHeTocoIpoTUBJIeHHE B IBYX30HHON MOJIEITN
Depmu-xkunkocts Jlangay

Tema 3. IlapamMarsneTusm u JuaMarHeTH3M METaLI0B

CBOOO/IHBIN 3JIEKTPOH B MarHUTHOM 1ojie. CrimHOBHIH napamardeTn3m Ilaynm. [TapamMarauTHast BOCIIpUMMYHBOCTh
(BoctipuuMumBoCTb [1aymm).

KBaHTOBaHME OPOUTAIBHOTO ABMKEHHUS IEKTPOHOB ITPOBOAUMOCTH B MarHUTHOM noJie. namarnerusm Jlannay.
JlnamarHuTHasi BOCIIPUMMYHMBOCTD. [lapamMarHeTu3m 3JeKTPOHOB POBOAMMOCTH B MeTayuiax. D¢dekt ne ['aaza - BaH
Anbdena. dddekr ge ['aaza - BaH AnbdeHa Kak METO[I UCClieJoOBaHHs MOBepXHOCTH Pepmu.

Tema 4. DJieKTPOJUHAMUKA MeTaJJIOB

HopmaibHelil ckuH-3(pdexT. AHOMaNIBHBIN CKMH-3(eKT. PaciipocTpaHeHre 31eKTPOMAarHUTHLIX BOJIH B TPUCYTCTBUU
MOCTOSAHHOT'O MarHUTHOro 1oJjisl. IIMKJI0TpoHHBI pe3oHaHC. Pe30HaHC Ha JIOKaIM30BaHHBIX CIIMHAX B MeTalax. CIIMHOBBIN
PE30HAHC JEKTPOHOB IPOBOAUMOCTHU. JU3aneKTprudecKas MpoOHULaeMOoCTb MeTalIoB. KBaHTOBas Teopus ANJIEKTPUYECKON
niponunaeMocty. [InazmenHsle konebanus. DKpaHupoBaHue 3apsukeHHOH npuMec. DddexT Konmo.
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Tema 5. MarauTHO€ ynopsixo4eHue

Oo6meHHoe B3aumoperictere [arizeH6epra. MoJjiekysipHOe MoJjie B MPpUOIMKeHUH XaoTnieckux as. IIpocTbie mpumeps
(eppo- u anTupeppomarueTrkoB. CiiHOBasI KOppeJAoHHAs AiHa. CIMHOBBIE BOJIHEI B (heppOMarHeTuke.
HamarnmueHHocts peppoMarseTika. CIIMHOBBIE BOJIHBI B aHTH(eppoMarHeTuke. HamaranueHHOCTh aHTH(EeppOMarHeTuka.
KocBeHHOE 00MEHHOE B3aMMOJIEHCTBHE JIOKATM30BAHHBIX CIIMHOB Yepe3 JIEKTPOHbBI IIPOBOJUMOCTH.

Tema 6. KoJie0anusi KpucTauimdecKoil penmeTKH

Konebanus ongHoaroMHO# Lenovkd. KoreGanust AByXaTOMHOM JTMHEHHOM IEMOYKN. AKYCTHYeCKast 1 ONTHYECKasi BETBH.
Konebanus tpexmepHoii pemetku. OOIue CBOMCTBA HOPMAIBHBIX KOOpAUHAT. KoseGaHus KpUCTAJUTMUECKON PeIeTKH
WOHHBIX KpUCTaIoB. KBaHTOBast TeOpUs KoJIeOaHMI KpUCTaInUeckol pereTky. TermoeMkocTs penteTku. Temneparypa
Hebas, yacrora JleGas. DyHKIMSI pacTIpeie/ieHUsT YacToT.

Tema 7. B3aumoaeiictBue (poHOHOB ¢ pOoTOHAMH, HEMTPOHAMH H MKy CO00M

DJIeKTpOMarHUTHbIE BOJHBI B MOHHOM KpHcTajuie. KBaHTOBaHME 3JIeKTPOMarHUTHOTO MOJIS B JUIJIEKTPUUYECKOIl cpeie.
KBaHToBasi Teopust ONIPUTOHOB. PaccesiHue HERTPOHOB Ha KoJiebaHusX penleTky. MH(ppakpacHOe NoriomnieHne cBeTa
ontuyeckuMu (poHoHamu. PaccesHue cBeta Ha (poHOHAX (MaH/IesbIITaM-OPUILTIOOHOBCKOE PaccesHue CBeTa Ha aKyCTUUECKUX
(pononax. KomOMHaIMIOHHOE paccesiHe CBeTa Ha onTHYecKux (hoHOHaxX). PaccesiHne peHTreHOBCKUX JIydel Ha (pOHOHaX ¢
GOJIBIIIIM BOJIHOBBIM BeKTOPOM. POHOHHAS TEIJIONPOBOAHOCTD. TeIoBoe pacimpenne TBepIabX Tedl.

Tema 8. DiaekTpoH-OHOHHOE B3aNMO1eiICTBHE

[NonsipoHbI B KOBAJIEHTHBIX KpUcTayuiax. [10IIpOHBI B MOHHBIX KpUCTa/UIax. DIeKTPOH-(POHOHHOE B3aUMO/ICHCTBUE B METAJIAX.
INepenopmupoBka 3¢h(HEeKTHBHON Macchl JIEKTPOHA, O0YCIIOBJIEHHAS UCITYCKaHHEM U TTOCIIEAYIOIINM MOTIOMIEHIEM
3JIEKTPOHOM BUPTYaJIbHOTO (DOHOHA, COOTBETCTBYIOIIAsH AUarpaMMa. Bkiias (hOHOHOB B 3JIEKTPOCONPOTUBIICHUE METAJLIOB.
BzanmopeiicTBre 3JeKTPOHOB Uyepes mnosie (poHOHOB. ['aMIIIbTOHMAH 3JIeKTPOH-(DOHOHHOTO B3aMMOEHCTBHSL.

Tema 9. CBepxnpoBoIUMOCTH

OCHOBHBIE CBOMCTBA CBEPXITPOBOAHMKOB. D(P(HEeKTUBHOE B3aUMOIEHCTBHE JEKTPOHOB Yepe3 noiie ¢poHoHOB. [Tapa Kymepa.
SHeprus cBsizu. DpdexTrBHbIN rambroHran bapauna-Kynepa-Ipuddepa. Kanonnueckoe npeodpazoBanue boromotosa.
CrieKkTp 3/ieMeHTapHbIX BO30YX/IeHWH. Y paBHEHHE CaMOCOIIacOBaHUsl. DHepreThyecKas 1iejb, TeMIeparypa rnepexoa B
CBEPXIIPOBO/SIIIIEE COCTOSIHUE.

Tema 10. DaeKTpoAuHAMHKA CBEPXNPOBOJIHIKOB
CBepXIpoBOIHUK B MarHUTHOM Toste. PeHomeHotorndeckas reopust [ mH30ypra u Jlannay.

BsiBox ypaBuenuit ['mn30ypra-Jlanaay. [IBa Maciirada AMHbL B CBEpXIPOBOHUKeE U 3(pdekT 61m3ocT. KBaHTOBaHKE
MarHMTHOTO MOTOKa. [IBa poJa CBepXNpoBOIHUKOB. KpuTHiecKkre MarHUTHBIE MOJIs CBEPXIIPOBOAHUKOB 2-T0 poja. [IBa
XapaKTepHBIX MacIuTaba AJMHBI - IyOMHA IPOHUKHOBEHUS] MATHUTHOTO TOJIS U JJIMHA KorepeHTHocTH. [Tapamerp
I'un30ypra-Jlangay. KBaHTOBaHME MarHuTHOTO MOTOKA. JIByMepHas peiietka AOPUKOCOBA KBAHTOBAHHBIX BUXpel. DPeKThl
Jxo3edcona. CBepXIpoBOAIIIe KBaHTOBBIE HHTEp(epoMeTphl. BricokoTemnepatypHas ceepxnpooaumocts (BTCIT).

Tema 11. ®u3nKa nNoJynpoBoHAKOB

CoOcTBeHHBIE OJIYIIPOBOJHUKH. [JOHOPBI M aKLIENTOPBI B MOJTyPOBOAHUKAX. JIOKAIHM30BaHHBIE COCTOSIHHS BOIU3H PUMECH.
HaceneHHOCTh MPUMECHBIX ypOBHEN. PaBHOBECHAsI KOHIIEHTPALMSI HOCUTEJIEH TOKA B IPUMECHOM TOJIyIIPOBOIHUKE.
PaBHOBecHbIH p - n niepexo. BempsiMuTesns Ha p - n mepexope. TpaH3uCTOp HA IBYX p - n mepexoaax. [IpuveHenus
TIOJTyITPOBOTHUKOB B ONTO3JIEKTpOHUKeE. Jlasep Ha p - n mepexoe.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s JJIsi CAMOCTOATEJbHONH Pa60ThI 00yJaIOIUXCS 10
JUCHUNIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCS BEIIOIHSAETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofaBaTess, Ho 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTrosiTesnbHast padoTa MoApasAenseTcss Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO padoTy. CaMocTosTebHAs padoTa 00yJaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJILBHOE OCBOEHHE OTIEIIBHBIX TeM (pa3ziesioB) JUCHUILUIMHBI, TaK U IPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIrecs: YUTAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBITOIHSIOT 3a1aH)s, HANIPABJICHHbIE Ha 3aKperyIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M ITPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUILIMHE.

OpraHu3zalys CaMOCTOSITENILHON padoThl 00YYaIOIIMXCS perJIaMeHTHPYETCsl HOPMaTUBHBIMH JIOKYMEHTaMH,
y4eOHO-METOINYECKO JINTepaTypoil U 3JEKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOUASL:

IMopsinok opraHU3alMK U OCYIIECTBIICHUsI 00pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClelJMIUTeTa, IPOrpaMMaM MarkCTpaTyphl (YTBEPKIEH PUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @enepatiu Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHBIX 3aBeICHUN"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazaunckuii (ITpuBosmkckui)
(penepanbubIil yHUBEpCUTET"

SAEKTPOHHBH
Crpanuna 5 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



ITporpamma mucimruiunsl "Keantosas Teopus tBepasix Ten'"; 03.03.02 "dusuka'.

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

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa

6. ®OoH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoH[ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJIO) BKIIIOYAET OIIEHOYHBbIE MaTepUaIbl, HAIIPAaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS M OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHpe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 AUCHUILIUHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHU3M (POPMHUPOBAHHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCAHUE MOPsIAKA IPUMEHEHHS W IIPOLIEAYPHI OLICHUBAHUS /IS KAXKIOTO OLICHOUHOI'O CPE/ICTRa;
- KpUTepHH OLICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKAHMUE OLUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEABbABIACMBIE K ﬂCﬁCTBHHM o6yqa10mnxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pas/IMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IpumoxkeHun 1 K mporpaMMe JUCIUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMON JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)

OcBoeHre QUCHUIUTAHBI (MOIyJIs1) MIPE/IToaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXeET ObITh JOCTYITHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - Y€PE3 IJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY HAOrOBOPOB C
HpaBOO6J’IaIlaTeHHMI/I )

- B leyaTHOM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T0JIb30BaHKsI HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE N3AaHUSI JOCTYITHBI AUCTAHIIMOHHO M3 JII000H TOUKH MPY BBEAEHUN 0OYYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DIIeKTpOHHBIH yHUBepcuTeT . [Ipn NCTionb30BaHIM TTEYaTHBIX N3AaHUN OMOIMOTEUHBIN (POH]T
JIOJDKEH OBITh YKOMIUIEKTOBAH MMM M3 pacueTta He MeHee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTEILHON JTUTEpaTypsl Ha
KaXJ0ro 00y4alolierocst U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLUILINHY.

INepeveHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI 11 OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILIMHBL. OH MOAJIEXUT OOHOBJICHHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTeNs MK JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILIeKToBaHus (poraoB HayuHoii Oubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX [JIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

Bubmoteka Library Genesis - http://gen.lib.rus.ec

MeTonudeckue Marepuans! Kapeaps T -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

O6pazoBarenbHblil mpoekT A.H. Bapruna - http://www.ph4s.ru/index.html

9. MeToandecKne yYKa3aHHSA VIS 00yUJAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeH alu

JIEKIIUU Paz6op u ycBOeHHe JISKITMOHHOTo Matepuaia. [Tociie Kax o JeKIUu CTYIeHTY ClieyeT BHUMATEJIbHO MPOYUTATh
U pa3o0paTh KOHCIIEKT, ITPU STOM:

- [ToHSATH ¥ 3aNIOMHUTH BCE HOBBIE OIIPE/IeIICHUS.

- [ToHsATH Bce MaTeMaTHUECKIE BBIKJIAKY U JISKAIIUE B UX OCHOBE (PU3MUCCKIE TIOJOKEHUS U IOMYIIICHHS;
BOCIIPOM3BECTH BCE BBIKJIAJIKHA CAMOCTOSTENILHO, HE TJISIS B KOHCIIEKT.

- BBIOTHUTE WK J0O/Ie1aTh BBIKJIAJKU, KOTOPBIE JIEKTOP MPEAITICAN ClIeNIaTh CAMOCTOSATENIBHO (€M TAKOBBIE
WMEIOTCS).

Crpanyua 6 u3 11.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

INoaroroBka kK MpakTUYECKOMY 3aHATHIO. B paboTe CTyIeHTOB MOXKHO BBIIGJIUTH TP COCTaBJIsiiolue: 1) pa3dop
pelIeHni 3a1a4 ayIMTOPHBIX 3aHATHH, 2) CAMOCTOSTENIbHOE pellieHNe JOMAIIHKX 33/1a4, 3) pa30op JIEKIIMOHHOTO
Marepuaa IpeACTOAILEro MPaKTUUECKOro 3aHATUA. Takum 0O6pazoM, IpHUas AOMOIH HOC/Ie KaXkI0Tro ay AJUTOPHOTO
3aHSITHS, CTYJIEHT JOJDKEH CHavyasIa PelluTh CAMOCTOSITENNBHO (He IUIsAAs B pabouyio TETpajib) Te 3a/auk, KOTOpbIe
PEeLInII TIpeTioiaBaTesib BO BpeMs 3aHATHs. [Ipi BOSHUKHOBEHUH TPYIHOCTEN BO BpeMsl pellleHus] KaKOH-HUOY b
3a/1auil CIeflyeT pa300parh pelleH:e STOU 3aauul B TeTpagu. 3aTeM CllefyeT PeLInuTh 3alauy CaMOCTOATENIBHO Oe3
terpaau. CKoJIbKO OBl pa3 He PHXOIMIIOCHh BO3BPAIIATHCS K TETPA/IU, HACTOSITEIBHO PEKOMEHIYeTCsI BCE ke
HAY4UTbCSA BOCIPOU3BOAUTD PELIEHHE CAMOCTOSATENBLHO. 3aTeM ClIefyeT MPUCTYIUTD K PELISHUIO 3a/1a4 U3
JoMallHero 3ajanus. IIpyu BOSHUKHOBEHUU TPYAHOCTEN PEKOMEH/yeTCsl MOMPOCUTh TOMOIIH Y CBOMX
OJJHOTPYIITHUKOB WJIM COKYPCHHUKOB. [IpHBETCTBYETCSI COBMECTHBIN ITOUCK penieHni. Takke MOXHO 00paTUThCs
3a IOMOILBIO K NpenojaBaresuo. s 3Toro MOXKHO JIMYHO NOJOWTHU K IperofiaBaTeio, MO0 HalucaTh eMy
3JIeKTPOHHOE MUChMO, C(POPMYJIMPOBAB B HEM BO3HUKAIOIINE BOIPOCH W/WIY MPUKPENUB CBOW OTCKAaHUPOBAHHBII
i cpotorpadpupoBaHHBIN BapuaHT pelieHus Aj1st npoBepku. [IporycTuB kakoe-1mbo 3aHsTHE, CTYIEHTY
CJIelyeT CKOIMPOBaTh pellieHre pa300paHHbIX Ha 3aHATHH 3a]a4 U3 TeTpaJd KaKoro-HUOYIb OJHOTPYIIITHHKA;
pazobpaTh UX pelIeHne, PEIIUTh UX CAMOCTOSITEIILHO, A TAKKe PEIIUTh 3aJa4d JIOMAIHEro 3a/IaHusl.

CaMOCTOsI-
TenbHas paboTa

Ecim nexTop nmpenmucan pazo0path 4acTb MaTepriia 6oJiee MOAPOOHO CAMOCTOSITEBHO MO JOCTYTHBIM
MIMCbMEHHBIM WJIM JIEKTPOHHBIM NCTOYHUKAM, TO HEOOXOAMMO CBOEBPEMEHHO 3TO CEJATb.

- [Ipr BOBHUKHOBEHHMH KAaKUX-JIMOO TPYAHOCTEH C HOHUMAHUEM MaTepriia peKOMEHAYETCSI IOPOCHTh IIOMOIIH Y
CBOMX OJHOTPYIIITHMKOB WJIM COKYPCHHUKOB. Takke MOKXHO 00paTUTHCS 3a MOMOLIBIO K JIeKTopy. [ sToro
MOKHO JIMYHO NOJOKTH K MPEernogaBateno, JIMO0 HalMCaTh eMy JIEKTPOHHOE MHCbMO, COPMYJIMPOBAB B HEM
BO3HHKAIOIIHE BOMPOchl. K MHCbMy MOKHO MPUKPENUTh KaKUe-IHO0 SJIEKTPOHHbIE MaTepHaIbl, CBSI3aHHbIE C
BO3HUKIIMMH BOIIPOCAMH, HAIIPUMEP, OTCKAaHNPOBaHHBIE WIIN ChOTOrpacprpoOBaHHBIE JIUCTOUKH C PYKOIHCHBIMU
KOMMEHTapHsMHU, TIOMETKAMH, BbIKJIaJKaMH U T.11.

CamocTosTebHOe U3yYeHne YacTh MaTeprana. Eciu yacTs yuyeOHOro MaTepuia OTBeJeHa Ha CAMOCTOSITEIbHOE
W3yYeHHe, TO HEOOXOAMMO MPUCTYITUTh K 3TOMY He3aMeUTUTEIIbHO NoCiIe yKa3aH!Us MIPEerofaBaTesst 1 OCBOUTh
MaTepwl B OTBEJICHHbIE UM CPOKH. Matepu cieayeT U3y4uTh 10 JOCTYITHBIM MMMCbMEHHBIM U 3JIEKTPOHHBIM
HCTOYHHKAM, O KOTOPBIX COOOIIHT MPernoaaBaTesb.

3a4€T

IoaroroBka k 3auery (7 ceMectp). DTO CBOe0OPa3HBII KOJUIOKBUYM TIO TIEPBOH MOJIOBUHE Kypca. 3aI0roM
YCIEITHOM C/IauM BCEX 3a4YETOB SIBJIIOTCS] CUCTEMATHIECKUe, JOOPOCOBECTHBIE 3aHATUS CcTyeHTa. OIHAKO 3TO He
WCKJII0YaeT HeOOXOAMMOCTH CIIeMaIbHOM paboTHI Mepe]] ceccreil B iepro/ ciaur 3aueToB. Crienuduieckon
3a7a4elt padOTHI CTYIEHTA B MEPHO]] 3a4ETHOM CECCUHM SIBJISIIOTCS TOBTOPEHHE, 00OOIIEHNE U CUCTEMATU3ALHS
BCEro MaTepuaia, KOTOPHIN U3y4eH B TeueHre ceMecTpa. HaunHath MOBTOpeHNEe peKOMEHIyeTCs 3a
MECSILI-TIONTOpa /10 Havyajia CeCCHH.

B ocHOBY MOBTOpeHMs TOKHA OBITh TIOJIOKEHA TOJIBKO TIporpamma. He clietyeT moBTOpSITh HY TIO OWJIeTaM, HU
0 KOHTPOJILHBIM BorpocaM. [ToBTopeHwe 1Mo OrieTaM HapylaeT CUCTEMY 3HAaHUH U BeJIeT K MEXaHUIECKOMY
3ayYMBAHUIO, K 'HaTacKMBaHUIO'. [IOBTOpeHNME IO Pa3IMIHOrO poja KOHTPOJILHBIM BOIIPOCAM HMPUBOIUT K
MPOMyCcKaM U MpodesiaM B 3HAHUSIX U K HeIopaObOTKe UHOT/IA BeChMa BaXKHBIX pa3ziesioB mporpaMmMel. [ToBTopeHme
- TIPOTIECC WHIUBUYAIbHBIN; KakKIBIi CTYJCHT MOBTOPSIET TO, UTO JIJISI HErO TPYHO, HESICHO, 3a0biTO. [ToaToMy,
MpeXJe YeM MPUCTYITUTh K IIOBTOPEHHIO, PEKOMEHIYETCsl CHaYaJla BHUMATEILHO IIOCMOTPETh MTPOTrpaMmy,
YCTaHOBUTH HaMOOJIee TPYIHbIe, HAUMEHee YCBOSHHBIC Pa3Jiesibl U BBIMUCATh UX Ha OT/ICITLHOM JIUCTE.

B nponiecce MOBTOpeHMsT aHATM3UPYIOTCS] U CUCTEMATU3UPYIOTCS BCE 3HAHM S, HAKOIJICHHBIE TTPY N3yYEeHUN
MIPOrpaMMHOTO MaTepHasia: JaHHbIe YUeOHNKa, 3aITUCH JIEKLIUI 1 MPAaKTUIECKUX 3aHATUH, BUIEO JEKIUHA 1
MIPAKTHYECKUX 3aHSITHH, KOHCIIEKThl IPOYNTAHHBIX KHUT, 3aMETKH, C/IeJIaHHBIE BO BPEMsI KOHCYJIbTAIWI I
CEMHHApOB, 1 Jip. Hu B KoeM ciryuyae Henb3st OrpaHMYMBATHCS TOJIBKO OJJHUM KOHCIIEKTOM, a TeM 0oJiee, Ty KUMH
3anucsMu. Beskoro posa 3amvcy v KOHCTIEKTHI - BELM Cyry00 MHIMBHUAYaIbHBIE, TIOHSTHBIE TOJBKO aBTOPY.
T'oTOBsICH MO YyKUM 3aIHCSIM, JIETKO MOKHO BIIAcTh B OU€Hb rpyoOble ommmOku. CaMo MOBTOPEHHE PEKOMEHIYETCs
BECTH T10 TeMaM MPOrpaMMBI 1 110 TJ1aBaM y4eOHHKa. 3aKOHYMB padoTy Haj TeMOH (IJ1aBOM), HEOOXOIMMO
OTBETHUTH Ha BOITPOCH y4eOHUKA WITM BHITIOJTHUATD 3a/IaHUS, & CaMOe JIydIliee - BOCITPOU3BECTH BECh MaTeprall.
KoHcynbranmu, KoTopble IPOBOJATCS JUTSI CTYAEHTOB B IIEPUO/ 3aUETHOH CeCChM, HEOOXOIMMO UCTIONB30BaTh JUIS
yriyOneHrst 3HaHUH, U151 BOCTIOJIHEHU s TIPOOEJIOB U IS pa3pelleHys BCceX BO3HUKIIMX TpyaHocTel. be3
TINATEIbHOIO CAMOCTOSTEIIBHOTO IPOIyMbIBaHUs MaTepHaa Oecella C KOHCY/IbTaHTOM HEeM30eXkHO OyIeT HOCUTb
'00LIMI', TOBEPXHOCTHBIN XapaKTep U He ITPUHECET HY)KHOTO pe3yJsbTaTa.

OdeHb BaXXHO He MPOITYCKATh 3aHATHUS (JICKIMHU, & OCOOEHHO MpaKTHYecKue 3aHAThs). HeoOX0aMMo aK THBHO
y4YacTBOBATh B pab0OTe CEMUHAPOB (BHITOJHSNTE BCe TPeOOBAHMUSI MPETogaBaTeisl, IPUXOANUTE OATOTOBICHHBIMU
K 3aHSTHIO) U CBOEBPEMEHHO BBITIOJHATH KOHTPOJIbHBIE 331aHUS, HE OCTaBJISITh IEPETICHIBAHYE HEBBITIOTHEHHBIX
3aJJaHUi Ha 3a49€THI.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3K3aMeH IoaroroBka k sk3ameHy (8 ceMecTp). YuuTHIBaeTCA OLIEHKA N0JIy4eHHas Ha 3a4eTe B IpeblIyIIeM CeMeCTpe.
3aJI0roM yCrenHoi cjaun BceX 9K3aMEHOB SBJIAIOTCS CUCTEMaTHYECKHe, JOOPOCOBECTHBIE 3aHATUSA CTyIEHTa.
OnHaKo 3TO He MCKJII0YaeT HeOOXOIMMOCTH CHIEUAIbHOI pabOTh Ilepes CecCHeil U B PO CJaud 9K3aMEHOB.
Cnenmdguueckoii 3a1aueil paboThl CTy/IEHTa B IIEPUO S9K3aMEHAIIMOHHON CECCHU SIBJISIOTCS IOBTOPEHUE,
000011IeHre 1 CHCTeMaTH3alis BCEro MaTeprasia, KOTOPHIN n3ydeH B TedeHue roja. HaunHath noBTopeHue
PEKOMEH/IyeTCs 3a MECAL-II0JITOPa [0 Havyajla CECCUM.

B ocHOBy noBTOpeHMs JOIKHA OBITH MOJIOKEHA TOJIBKO Iporpamma. He cieyer moBTopsiTh HU 1o Guiietam, HA
10 KOHTPOJILHBIM BoripocaMm. [ToBropeHue 1o 6uieram HapylaeT CUCTeMY 3HaHHUH U BEAET K MEXaHHUECKOMY
3ay4YMBaHUIO, K 'HaTackuBaHuio'. [IoBTOpeHue Mo pa3IMyHOro poja KOHTPOJILHBIM BOIIPOCAM MTPUBOAUT K
MIPOITyCKaM M Npo0OesiaM B 3HAHUSAX U K HeIOpabOTKe MHOTJa BeCbMa BaXKHBIX pa3/esioB rporpamMMsl. [loBTopenue
- MIPOLIECC MHIMBU/IYJIbHBIH; KaK bl CTYJIEHT NOBTOPSIET TO, UTO JUIsS HETO TPYAHO, HEsICHO, 3a0biTo. [TosTomy,
TIpeX/ie YeM TPHUCTYITUTh K TOBTOPEHMIO, PEKOMEHYeTCs CHavala BHUMATEIbHO TOCMOTPETh IIPOTrpamMMmy,
YCTaHOBUTH HanboJiee TpyJHble, HANMEHee YCBOSHHBIE Pa3/iebl U BHITHCATh UX HA OTIEIbHOM JIUCTE.

B niporiecce MoBTOpeHUs aHAM3UPYIOTCS W CHCTEMATU3UPYIOTCS BCE 3HAHIS, HAKOTUICHHbIE TIPU U3YUYCHUN
MIPOrPaMMHOT0O MaTepHaa: JaHHbIe yUeOHUKA, 3aTMCH JICKITUI, KOHCTIEKTHI IPOYUTAHHBIX KHHT, 3aMETKH,
ClIeJIaHHBIE BO BpeMsI KOHCYJIbTAIINI WM CEMIHAPOB, U JIp. HU B KoeM citydae Helb3si OrpaHNYUBATHCS TOJBKO
OJTHIM KOHCIIEKTOM, a TeM OoJiee, Uy KUMHU 3anicsMU. BCAKOro pojia 3amucy ¥ KOHCIIEKTHI - B CYyTry0o
VH/IUBUTyaJIbHbIC, IOHSITHBIE TOJIBKO aBTOPY. ['0TOBSCH MO UyKHMM 3aIHCsIM, JIETKO MOKHO BIIACTh B OYEHb
rpyObie ormmoOku. CaMo MOBTOpEHHe PEeKOMEHIYeTCsl BECTH IO TeMaM MPOTrpaMMBI U TI0 IJIaBaM ydeOHHKaA.
3akoHuMB paboTy HaJ TeMOH (IJ1aBOii), HEOOXOIMMO OTBETHUTh Ha BOIIPOCH YUeOHVKA MU BBHITOJHUTH 3aJaHUS, &
camMoe JIydlIliee - BOCIPOU3BECTU Bech MaTeprail. KoHCyIbTaluu, KOTOpbIe MPOBOAATCS IS CTYAEHTOB B IIEPUOT
9K3aMEHAIIMOHHON CecCUM, HeOOXOIUMO HCIOJIL30BATh IS YITyOJIeHUs] 3HAHUH, 1JI1 BOCIIOJIHEHU S TIPOOEIIOB U
JUTSL pa3pellieHrs BCceX BO3HUKINUX TPYIHOCTEH. Be3 TIaTebHOro caMoCTOATETbHOTO TPOyMbIBAaHUS MaTepraia
Gecezia C KOHCYJIbTAHTOM HEN30eKHO Oy/leT HOCUTH '0OIIMiA', TOBEPXHOCTHBIN XapaKTep 1 He IPUHECET HYKHOTO
pe3yJbTara.

OueHb BaXHO HE MPOITYCKATh 3aHATUSA (J'ICKL[I/II/I, a 0COOEHHO MPaKTUYCCKUC 3aH$[TI/IH). HCOGXOHI/IMO AaKTHBHO
y4aCTBOBaTh B pa60Te CEMUHApOB (BLIHOHHHﬁTC BCE TpeGOBaHI/IH npenojaaBateiid, NpUuxoauTe rnoAroToBJI€HHbIMA
K SaHHTI/IIO) 1 CBOEBPEMEHHO BBLIIIOJIHATH KOHTPOJIbHBIE pa60TI>I, HE OCTaBJIATH NEPEIIUCbIBAHUE HEBLITTOJIHEHHBIX
3a)_'laHI/H;i Ha 3a4€Thbl U 9K3aMCHBI.

10. Tlepeyenbr nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOIO IPOLiecca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTLIAHBL (MOIYJIS).

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

MarepraibHO-TEXHHUECKOE 00ecrieueH e 00pa3oBaTeILHOTO TIPOIIECCa IO JUCIUILTAHE (MOYJTO) BKIIIOUAET B ce0s CIIeqyIoNIne
KOMITOHEHTHI:

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITHIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUEHHsI K ceTr "VIHTepHeT" 1 obecriedeHneM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

Vue6Hble ayAMTOPUH ISl KOHTAKTHOM pabOTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHS.

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

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHbIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATEICH;
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

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

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBaHusiMu PT'OC BO u yueOHbIM rutanoM 1o Harnpasienuio 03.03.02 "dusuka”
¥ TIpO(IUTIO TOATOTOBKY "PU3MKA JKUBBIX CHCTEM .
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OcHoBHas JuTepartypa:

1. A6puxocoB, A. A. OCHOBBI TEOPHH METAJIIOB : yueOHoe rocooue / A. A. AGpHKOcOB. - 2-e u3a. - Mocksa: PUSMATIINT,
2010. - 600 c. - ISBN 978-5-9221-1097-6. - Tekcr: anekTpoHHSIH // JlaHb: 31eKTpoHHO-OnbMoTeynas cucrema. - URL:
https://e.lanbook.com/book/2093 (mata o6pamenus: 18.01.2024). - Pexxum mocTyna: s aBTOPH3. TOTb30BaTEIeH.

2. Baiikos, 0. A. ®u3uka KOHIEHCHPOBAHHOTO COCTOsIHUA : yueOHoe rnocobue / F0. A. Baiikos, B. M. Ky3HenoB. - 6-e u3p.
(311.). - Mocksa : Jlaboparopust 3Hanui, 2024. - 296 c. - ISBN 978-5-93208-863-0. - Tekcr : anekTpoHHbIii // JIaHb :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/400142 (narta obpamienus: 18.01.2024). - Pexum
JoCTyma: JJIsl aBTOPU3. MOJIb30BaTENeH.

3. Bopucénok, C. B. KBanroBas cratucruueckast MexaHuka : yueOHoe nocodue / C. B. Bopucénok, A. C. Kongpatses. -
Mocksa: PUSMATIIUT, 2011. - 136 c. - ISBN 978-5-9221-1277-2. - TekcT: anmekTpoHHsi // JlaHb:
3NIeKTPOHHO-OuboTeyHas cucrema. - URL: https://e. Janbook.com/book/2672 (nata obpamienust: 18.01.2024). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

4. Kouenaes, b. . OcHOBBI KBAaHTOBOU TEOpUH TBEPAOro Tena : yueOHoe nocodue / b. 1. Kovenaes. - 2-e u3p. -
Honronpyansii : UaTemwiexT, 2021. - 288 c. - ISBN 978-5-91559-288-8. - Tekct : anekTponHbiid. - URL:
https://znanium.com/catalog/product/1870020 (nata oopamenusi: 20.01.2024). - Pexxum gocryna: no nojmucke.

5. Ilpynuukos, B. B. KBaHTOBO-CcTaTHCTHUECKAsT TEOPHSI TBEPIBIX Tedl : yueOHOe rocodue it By3os / B. B. Ilpynnukos, I1. B.
[pyanukos, M. B. MamoHoBa. - 4-e u3p., crep. - Cankr-Ilerep6ypr : Jlans, 2022. - 448 c. - ISBN 978-5-507-44520-2. - Tekcr
: 9NIeKTPOoHHbIH // JlaHb : a1ekTpoHHO-0MOMMoTeuHas cucrema. - URL: https://e.lanbook.com/book/233297 (nata obpamenusi:
20.01.2024). - Pexum gocryna: Ajsi aBTOPU3. MOJIb30BaTEJEH.

JomnoJHUTEILHAS JUTEpaTypa:

1. Jlanpay, JI. [I. Teopetuueckas ¢pusuka : yaeOHoe mocodue : B 10 Tomax / JI. [. Jlaunay, E. M. JIudmmi, JI. I1. TTutaeBckui ;
nox penakiwmed I'. C. JlanncOepra. - 5-e uzf., ucnp. - Mocksa : PUBMATJIUT, 2021. - Tom 9 : Cratuctudeckas ¢pusuka. Y. 2.
Teopus KoHIEHCUPOBaHHOTO cocTosAHUA - 2021. - 440 c. - ISBN 978-5-9221-1580-3. - TekcT : a7eKTpoHHSI // JIaHs :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/185699 (nata obpammenus:: 18.01.2024). - Pexum
JOCTYyIa: JIsl aBTOPU3. TIOJIb30BaTENeH.

2. Tant™axep, B. ®. DiieKTpoHbI B HEYNOPSIOUEHHBIX cpeaax : yueOHoe mocodue / B. ®. 'antmaxep. - 2-€ U3/l., UCIIP. U JIOIL. -
Mocksa: PU3MATJIUT, 2005. - 232 c. - ISBN 5-9221-0578-7. - TekcT: 31eKTpOHHbIH // JIaHb: 3JIeKTPOHHO-OHOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/2156 (nata obpamenust: 18.01.2024). - Pexxum nocryna: ajisi aBTOpu3.
TTOJIb30BaTeIeH.

3. Honaromnonos, B. T. B3aumoneiicTByiomue 31eKTpOHbl B HOPMaJIbHBIX MeTasuiax. Metopl onvcanus PepMu-KuaKoCTH :
nexuuu / B. T. Jonrononos. - Yepnoronoska : UGTT PAH!, 2021. - 66 c. - TekcT : anekTpoHHbiit // JlaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/198107 (nata obpaienust: 20.01.2024). - Pexum
JOCTYyIa: JIs1 aBTOPU3. TOJIb30BaTENIEH.

4. Bparnr, H. B. KBasuuactursl B (pu3rke KOHICHCHPOBAHHOTO COCTOSTHUS : yueOHoe nocooue / H. B. Bpannr, B. A.
Kynb6aunHckuit. - 3-¢ uza. - Mocksa : DUMATIINT, 2010. - 632 c. - ISBN 978-5-9221-1209-3. - Tekcr : 371€KTpOHHBIH //
Jlans : a1eKkTpoHHO-OMOIMOTeuHas cuctema. - URL: https://e.lanbook.com/book/59598 (nara obparenus: 20.01.2024). -
PexuM moctyna: 11s1 aBTOpH3. MOJTb30BaTENeH.

5. Enudanos, I'. Y. ®usuka tBepaoro tena : yuedbHoe nocodue / I'. Y. Enudanos. - 4-e usn., crep. - Cankt-IlerepOypr : Jlans,
2022. - 288 ¢. - ISBN 978-5-8114-1001-9. - TekcT : anekTpoHHbIi // JIaHb : 3JeKTpOHHO-OMOMMoTeuHas cuctema. - URL:
https://e.Janbook.com/book/210671 (nata obpamienus:: 20.01.2024). - Pesxum nocryna: 1uist aBTOpU3. MOJIb30BaTENEH.

6. Aacemsm, A. 1. BeeeHre B TeOpHIO MOYIIPOBOAHUKOB : yueOHOe nocobue / A. V. AHcenbM. - 4-e w31, cTep. -
Cankr-IletepOypr : Jlanp, 2022. - 624 c. - ISBN 978-5-8114-0762-0. - Tekct : anexTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/212255 (nata o6pamenus: 20.01.2024). - Pexum
JOCTYTIA: IJIsI aBTOPU3. TTOJIb30BaTENICH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.03.02 - dusrika

IIpocuis noaroroBky: PHU3MKa KHUBBIX CHCTEM
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

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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