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Iporpamma muciruimHb "3akoHs! cimHOBOW KuHeTHKU''; 03.04.03 "Pamnodusuka’.

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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IIporpaMmy AUCIMIUTHHEL pa3padoTaii(a)(u): cTapivii mpernoaaBares, K.H. dyrias A.B. (Kadenpa kBaHTOBOI 9JIEeKTPOHUKH U
PaaMOCIIeKTPOCKOITNH, Briciias mkosa kubeppru3ndeckux CUCTEM U MTPUKIIAAHON 351eKTpoHrKn), Alexander.Dooglav@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIETEeHI[UN npuoopeTaeMoii KOMIETEHIINN
OIlIK-1 CriocoOeH pUMeHsITh (PyHIaMeHTaJIbHbIe 3HaHKUs B 00J1aCTH (PU3UKU U paTUOPU3UKY IS
[pelIeHus] HayYHO-HCCIIeJOBAaTeIbCKUX 33/1a4, B TOM YHCiIe B cpepe Mearormieckon
neaTeIbHOCTH,
TIK-1 (CIIoCOOHOCTBIO MCIOJTB30BATh B CBOSH HAYYHO-MCCIIEA0BATEILCKON JIeATEIbHOCTH 3HAHHE
COBPEMEHHBIX MTPOOJIEM M HOBEHIINX JOCTHKEHUN (PU3UKH U Pagrio(pU3UKH

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):

IoyokeH 3HATh:

-OCHOBHBIE MEXaHU3MBI U IPOLIECCH JIEKTPOHHON U SIEPHOM CITUH-PEIIETOYHON peslaKkcaluy

-CIIOCOOBI 3aMKMCH YPAaBHEHHI CIIMHOBOW KMHETUKH C YYETOM CIUH-PEIIETOUHOM PeIaKCaIMu, CIIOCOObI PEIeH s
MTOJTyYCHHBIX YPaBHEHUI M aHAJI3a MOJyICHHBIX Pe3yJIbTaTOB

HoykeH ymeTs:

- OIEHUBATb CKOPOCTH H,HepHOﬁ nu SHCKTpOHHOfI CHI/IH-pCLHCTO‘lHOﬁ PpelIaKkcaly 3a CUCT PA3JIMYHBIX MTPOLIECCOB PEIaKCallin
B PAs3JIMYHbIX KOHACHCUPOBAHHBIX Cpelax (KpI/ICTEU'IJ'[I)I C HapaMarHuTHbIMHA IMTPUMECAMU, MATHUTOYIIOPATOYCHHbIC
KpHUCTaJUIbl, METAJLII, )KI/I,HKOCTI))

- pemiaTb KBAHTOBO-MEXAaHNYECKUE YPABHEHUA IJIA CUCTEMBI B3aPIMOI[eﬁCTByIOLHHX QJIEKTPOHHBIX U ANEPHBIX CIIMHOB C
HCIOJIb30BaHUEM HOBEHIIIETO COBPEMEHHOI'O BBIYUCIIUTETIBHOT'O O60py,HOBaHI/Iﬂ

I[OJDKGH BJIag€Th:

-METOJAMH pacyeTa CKOPOCTH SIIEPHOM 1 JIEKTPOHHON CIIMH-PEIIETOYHOM pelaKcalliy 3a CUET BCEX M3YUEHHBIX MTPOLIECCOB
peJlaKcaliy B pa3JIMuHbIX KOHAEHCUPOBAHHBIX cpejlaxX (KPUCTAJLIBI C TapaMarHUTHBIMHU MPUMECSIMY,
MarHUTOYIOPSIOYEHHBIE KPUCTAILIbI, METAN, JKUIKOCT)

-CMocoOaMu OCTAHOBKH 3a/1a4, pCUICHUA ypaBHeHI/Iﬁ CIIMHOBOW KUHETHUKU U HMHTEpHPpETAlMN PE3YJIbTATOB B paMKax
COBPEMEHHBIX ITOJAX010B KBAaHTOBOM MEXaHUKU

JloyKeH IeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTB:

YIIyOJICHHOTO CAaMOCTOSTENIBHOTO U3YUYEHHUS IMOSBIISIONINXCS HOBBIX ITOIXOJIOB K U3YYSHUI0 MEXaHU3MOB U MPOIECCOB
MAarHuTHOM peslakcalluu.

2. Mecro gucnumimasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucrmruivHa (MOmyib) BKodeHa B pasaen "B1.B.01 ducnurummaen (Moxysm)" OCHOBHOM MPOohecCHOHANTBHON
obpazoBartensHOH mporpammbl 03.04.03 "Pamrodusuka (KBaHTOBBEIE ycTpoiicTBa U panno(OTOHUKA)" M OTHOCUTCSA K YaCTH
OIIOII BO, opmupyemMoit yuacTHUKaMi 0Opa30BaTeIbHbIX OTHOIICHH.

OcBauBaercs Ha | kypce B 1 cemecTpe.

3. O0peM auCHUNINHBI (MO/IYJISI) B 3aUeTHBIX €IHHUIAX ¢ YKa3aHHeM KOJHNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awIuxcs ¢ npemnogasareieM (0 BHAaAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy odyuarommxcsa

OO0111ast TPYIOEMKOCTh AUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuil(bl) Ha 108 vaca(os).

KonraktHast pabota - 52 yaca(oB), B TOM 4HCIie JeKIuu - 26 yaca(oB), MpakKTUIECKHe 3aHsTUs - 26 yaca(oB), JaOOpaTOpHbIE
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEILHOMN padoThl - O yaca(oB).

CamocTosTenbHast padoTa - 56 yaca(oB).
KouTposns (3auér / sx3amen) - 0 yaca(oB).
dopma MpOMEKYTOUHOTO KOHTPOJISL TUCIUIUIMHEL: 3a4eT B 1 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'—lCﬁHI)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 Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. Beenenue. CrivH-penieTouHas pejakcamus
1. [1 BO3MOXKHOCTh HAOMIOICHUST Pe30HAHCA. 1 1 0 1 0 0 0 2

Tema 2. Penakcanus 3a cyeT B3aUMOJEHCTBUSA

CITMHOB C MOJIEM TEIJIOBOI'O 3JIEKTPOMArHUTHOI'O

2. p 1 2 0 2 0 0 0 4
W3JTy9eHHUSI.
Tema 3. Penrakcanug 3a cueT B3aMMOJEUCTBUS C

3. 1 a 1 4 0 4 0 0 0 8

110JieM (DOHOHOB.

4. Tema 4. fIBneHne y3koro (poHOHHOTO ropJa. 1 > 0 > 0 0 0 4

Tema 5. fInepHast ciMH-pemeToYHas peslakcarys B
JMJIEKTPUYECKUX TUAMarHUTHBIX KPUCTAILIAX,
5. |o6ycnoBneHHas moxynsued rpaguenta KII1. 1 2 0 2 0 0 0 6

Tema 6. AnepHas cimH-pelIeToYHasT pelaKcaius B
KpHCTaJlIaX, 00yCIOBICHHAs! N30JIMPOBAHHBIMH
6. [mpuMecHBPIMU TapaMarHUTHBIMA [IEHTPAMH. 1 4 0 4 0 0 0 6

Tema 7. AnepHas cniunoBas nuddysus. AnepHas
peJlakcanus yepe3 napaMarHuTHBIE LIEHTPHI B
OTCYTCTBHE AJEpHOI CIMHOBOI U dy3HH.

7. 2 1 2 0 2 0 0 0 6
Penakcaryst uepes AUTIONb-TUTIOBHBIN pe3epByap
MapaMarHUTHOHN MPUMECH.
Tema 8. [lnHamrrueckasi moaspu3anus saep
8. |IMaMarHUTHBIX aTOMOB B TBEPABIX AUIIEKTPUKAX. 1 4 0 4 0 0 0 6
9 Tema 9. fAnepHas ciuH-penieTouHas pejakcaius B 1 2 0 2 0 0 0 6
MeTaJllax.
Tema 10. Penakcarms simep IMaMarHUTHBIX aTOMOB
10, [P MarHUTHO-YTOPSANOYEHHbIX MSIEKTPHIECKHX 1 > 0 > 0 0 0 4
KpUCTaJlIax.
Tema 11. SinepHast penakcarusi B KUIKOCTH.
11. 1 1 0 1 0 0 0 4
I1Toro 26 0 26 0 0 0 56

4.2 Coaep:xaHue JUCHUIIMHBI (MOIYJIsT)
Tema 1. BBegenne. CnuH-pemeToyHasi peJjiakcanusi H BO3MOKHOCTh Ha0J01eHIsI Pe30HaHCa.

BBGIICHI/IC. CHI/IH-peH.ICTO‘IHaH perakcalura 1 BO3MOKHOCTb Ha6HIO,£[CHI/IH PpEe30HaHCa. B3aPIMOIIeI>iCTBHC CIIMHOB C ITOJIEM
DJICKTPOMATrHUTHOI'O U3JIYUCHUS. CKOpOCTB CHHH-pGLHCTO‘IHOfI perakcanru B ,[[ByXypOBHCBOﬁ CUCTEME. CHI/IH-peLHCTO‘{HaH
perakcanua B MHOFOYPOBHGBOﬁ CUCTEME B HpI/I6J'[I/I)KCHI/II/I BBICOKUX TEMIICPATyp. Cny‘{af/i SKBUJHUCTAHTHBIX U
HE3KBUJIHNCTAHTHBIX ypOBHCfI.

Tema 2. PeJIaKcaHI/lH 3a cyer B3aHMOZ[eﬁCTBHH CIIMHOB C ITIOJIEM TE€ILUIOBOI'0 JECKTPOMArHUTHOI0O U3JY4Y€HHUSA.
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Crpanuna 4 u3 10. IEl YHH



[Iporpamma aucturuivabl "3akoHbl criHoBOM kuHeTHKHU''; 03.04.03 "Paguodusuka’.

BzanmopeiicTBre CIMHOB C MOJIEM TEIIOBOTO JIEKTPOMArHUTHOTO u3inydeHusl. CrieKTpajibHasi INIOTHOCTb 3J1€KTPOMAarHUTHOTO
0JIsl TeTI0BOro u3nydenus. Koagpduiments DifHinTeliHa. [[aMUIbTOHNAH B3aUMOJIENCTBUS CITUHOBOI CUCTEMBI C MOJIEM
TEIUIOBOrO U3MyueHus. BepossitHoCTb nepexoaoB. CKOPOCTb CIIMH-PEIETOYHON peslakcallui B IBYXYPOBHEBOM CHCTEME.

Tema 3. Pesakcanms 3a c4eT B3aNMO/1elCTBHSA ¢ moJeM (DOHOHOB.

Penakcarus 3a cyet B3anMoieiicTBy ¢ mosieM (hoHOHOB. MexaHu3m penakcanuu Bamiepa. IIpsiMoit 1 paMaHOBCKHUH ITPOIIECCHI
CIIMH-PEIIeTOYHON penakcaiii. Mexanusm 3ektponHoit CPP Kponura-Ban-®neka. [Tpubmmkenue Opbaxa. [Tpsmoit
nponecc. Penakcaiuisi napaMarHATHBIX HOHOB C YETHBIM M HEYETHBIM YHCJIOM 3JIEKTPOHOB. [IBYX(POHOHHBIN Iporiecc
peJakcanuu yepe3 Bo30YkJIECHHOE COCTOSIHUE SJIeKTPOHHOI 00010ukH (rporiecc Opdaxa-AMUHOBA). [IByX(DOHOHHBIN
PamanoBCKuit iporecc.

Tema 4. SIBsieHne y3koro (pOHOHHOTO ropJa.

SIBnenue y3xkoro (hpoHOHHOTO rop:ia. TernaoeMKocTh (POHOHOB PE30HAHCHOW YAaCTOTHI B Mojioce MupuHbl JuHur 1P u
TEIIOEMKOCTh CITMHOBOM cucTeMbl. TepMOJMHAMUYECKHIT MTOIXO0/1 K OMMCAHUIO B3aUMOJIEHICTBUSI CTUHOBOU CUCTEMBI, (DOHOHOB
Y TeJIMeBOU BaHHBI B YCJIOBUSAX (POHOHHOTO y3KOro ropia. Penakcaius B ycinoBusx ()OHOHHOTO y3Koro ropia. ®oHoHHast
JIaBHHA.

Tema 5. SinepHasi cIUH-PeNIETOYHAS PeJaKcalys B JUAJEeKTPUYECKUX JHAMAarHUTHBIX KPUCTAJLIAX,
oOycaoBJieHHasi Moy asinueii rpaguenta KIIL.

Mexanuszm smepHoﬁ CHMH—pCLLIGTO‘{HOﬁ peIakcalyy B AUJICKTPUUCCKUX JUaMarHMUTHBIX KpUCTasllax, O6yCJ’[OBJ’ICHHbIﬁ
mMonaystuueit rpaguienta KOI1. KBagpynobHele MOMEHTHI siep. B3aumoaeicTBre ¢ KoJeOaHUAMU PEICTKH.
SKcHepUMeHTaIbHOE I0Ka3aTeIbecTBO 3((EKTUBHOCTH 3TOro MexanusMma. Teoperrueckoe 000CHOBaHME KCIIEPUMEHTAIbHBIX
JIOKa3aTeJIbCTB.

Tema 6. SinepHas cnUH-peNIeTOYHAS PeJaKcanis B KPUCTALIAX, 00yCJOBJIEHHAS H30JHPOBAHHBIMH
NpHUMeCHBIMU NaPAMArHATHBIME I{EHTP AMH.

ﬂHCpHaH CIIMH-PCHIETOYHAS pelIaKCallid B KpUCTAJJIaX, O6yCJIOBIIeHHaH N30JIMPOBAHHBIMU ITPUMECHBIMU ITapaMarHUTHbIMU
HEHTpaMU. I/IBOHI/IPOBaHHaH QJICKTPOHHO-AACPHAA I1apa. HOIIXO,H, OCHOBAaHHBIA Ha MOOeIn CHy‘laﬁHOI‘O I10JI4. HOHXOII,
OCHOBaHHBIH Ha NepeMECIIMBAHUN SJIEKTPOHHO-AACPHBIX cocrostuuid. CliaraeMble raMuIbTOHHAHA QJIEKTPOHHO-AACPHOT'O
JUIIOJIb-IUIIOJIbHOT'O BSaHMOHCﬁCTBI/IH, OTBETCTBCHHBIC 3a ANCPHYIO CIIMH-PEHICTOYHYIO PEJIaKCAIUIO.

Tema 7. SinepHas cnunosas nud ys3us. AnepHas penakcanusi yepes IapaMarHuTHbIe IEHTPHI B OTCYTCTBHE
saaepHoi cnmHoBoi qud py3un. Penakcanus yepes qumoJb-aunoJbHbII pe3epByap NapaMarHATHONH NpUMe CH.

Snepnas cnunoBas qud@ysus. CriH-peleToyHast peslakcalysi CUCTEMBI AEPHBIX CIIMHOB, 00YCIIOBIEHHAS
HEB3aMMO/IEHCTBYIOLIMMHI MeX Iy COO0H ITapaMarHUTHBIMU LIEHTpaMH. SlaepHas pesakcalys 4epe3 apaMarHuTHbIe LIEHTPHl B
OTCYTCTBHE SIACPHOI ciuHOBOM Anddy3uu. [ToHATHE O AUIOIB-AUTIONEHOM pe3epByape. Penakcanus yepes
JMIIOJIb-JUIIOJIbHBIN pe3epByap NapaMarHUTHOH NpUMecH. DKCIepIMEeHTAIbHbIE JOKa3aTeIbCTBa CYILECTBOBAHMS 3TOTO
MeXaHU3Ma.

Tema 8. III(IHaMl/I'-leCKaH noJjsapusanus aaep AMaMarHuTHbIX aTOMOB B TBEePAbIX UIJEKTPHUKAaX.

HI/IHaMI/I‘{eCKaﬂ noJgpusatusd AAep AMaMariHuTHbIX aTOMOB B TBEPAbIX JUIJICKTPUKAX. COJ'[I/III-3(1)(1)6KT Ipr XOpouemM
CIIEKTPAJIbHOM pa3pClICHUUN. HOCTI/DKI/IMaH CTCIICHb MMOJIAPpU3aluU A1ICP. BpeMH YCTaHOBJICHUA CTaHI/IOHapHOﬁ noJigpru3alu
Aanep. Pomb Napa3suTHBIX NapaMarHUTHBIX anMeceﬁ, HE Yy4YaCTBYIOLIUX B CO3JaHUA HHCpHOﬁ NoJIApU3alu. dDaKTop YTEUKHU.

Tema 9. SinepHas cIHH-peMIETOYHAS PeJIaKCAINs B MeTaJLIaXx.

SlnepHasi ciMH-peneToYHas peakcalys B MeTauiax. Mogesb cBOOOAHBIX 31eKTPOHOB. He 3aBucsIIast OT TemMIiepaTypbl
BocrpuMMYMBOCTS [laym. CABUT JTMHUM SIEPHOTO MarHUTHOTO PE30HAHCA TI0 OTHOLIEHUIO K AM3JIeKTpuKaM (casur Haiita).
KauecTBeHHas1 OIleHKa CKOPOCTH SAEPHON CIIMH-pernieTouHol penakcanui. CootHomenne Koppuara.

Tema 10. PeJIaKCaIII/IH AP AMaMAarHdTHBIX aTOMOB B MArHUTHO-YIIOPAJOYECHHBIX MUIJIEKTPHUYECKHX KpHUCTAJJIaX.

CrniHOBBIE BOJIHBI B (DeppOMarHeTHKax, aHT(eppoMaraeTukax u peppumarseTnkax. Marnossl. Jluccunanys SHepruu
MAarHUTHBIX KOJICOAaHMH M TIPOIIECCH PesIaKCallii B MATHUTOYNOPSIOYEHHBIX BerecTBax. CIIMH-peIeToYHast peslaKkcarisl,
OJJHOMarHOHHbIE 1 IByXMarHOHHbIE Mporiecchl. Penakcanms ¢ yyactuem Hocutenel Toka. MoHHas penakcanusi.

Tema 11. AAnepHas pegakcanus B ;KHJIKOCTH.

BimsiHve BHYTpEeHHMX JIBUKEHUH B TBEP/BIX TeJlax Ha IMIMPUHY M PEJIaKCallIOHHbIE CBOMCTBA 36EMAHOBCKIX PE30HAHCHBIX
JIMHWH. SlnepHast peiakcanuus B CUCTEME JABMKYIIMXCS CIIMHOB. MaTpuiia INIOTHOCTU U (DYHKIMSI KOPPEJISLINY, CIIEKTPaJIbHAS
miotHocTh. Teopus Brnoxa-Banruecca-Pendunga. CkopocTs MPpoaoIbHON U MONEPEYHON AAEPHOI MarHUTHOH pelakCalluy B
JKUAKOCTH.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€CIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThI 00yJalommUXcs Mo
JUCHUIUINHE (MO/LYJII0)

SAEKTPOHHBH
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

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

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B ¢oH/1e OLIEHOUHBIX CPECTB COAEPKUTCS CIeayIonias HHDOPMAITHS:

— COOTBETCTBHE KOMIIETEHIIUH ITAHUPYEMbIM pPe3yJibTaTaM OOyYeHHMs [0 AUCIUIUINHE (MOYJIIO);
— KpUTEpUH OLICHUBAHUS C(OOPMUPOBAHHOCTH KOMIIETEHIIHI;

— MeXaHu3M (POPMHUPOBAHUS OLIEHKU MO JUCLUILINHE (MOIYIIO);

— OMHUCAHKE MOPSI/IKA PUMEHEHHUS ¥ TIPOLEyPhl OLIEHUBAHUS [Ts1 KAXK/IOrO OLIEHOYHOTO CPE/ICTBA;
— KpUTEpUH OLICHUBAHUS JJIs1 KKJIOTO OLIEHOYHOTO CPEJ/ICTBA;

— COACPIKAHNE OLIEHOYHBIX CPEACTB, BKJIIOYAA Tpe6OBaHI/IH, MMPEeAbABIAEMBIC K HeﬁCTBHHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

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

Bukunenus - http://ru.wikipedia.org
Bce nns crynenra - http://www.twirpx.com/
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Hayunas 6u6mioreka um. H.M.JIo6aueBckoro - http://www.kpfu.ru/main_page?p_sub=5056

9. MeToanuecKne yKa3aHHsA VI 00yUJaIomMUXcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor MeToanueckue peKOMeH alu

JIEKLIIH B npuHImMIIe cBeieHnsI 0 MEXaHN3MaxX MarHUTHOM peJlakCcallii MOXKHO ITOYEPITHYTh U3 PEKOMEHJOBaHHbIX
y4eOHMKOB ¥ MOHOTrpacuil. I3yuyenne marepurasa 3HAYUTEILHO OOJIEr4aeTcsi Mpy MOCEIeHUH JICKIUIL:
IperojaBaTelb yxKe THIATeIbHO 001yMall NOPAoK U (hopMy U3JI0KEHUS MaTepyaa, YTo O4eHb o0JIerdaer
CTy[IeHTaM ero ycBoeHue. Ha jiekiusax crygeHTaMm ciefyer odpamiaTh 0co00e BHUMAHKE Ha JIOTUKY U3/1araeMoro
MarepHaa, He JJEHUThCS 3aIUChIBATH CIIOBECHBIE CBSI3KM MEK/y PUBOJVMbBIMH MM BHIBOJAUMbBIMU
MareMaTU4ecKiMH (popMynamu. YTi1yO6sEHHOE NPOHMKHOBEHHUE B TEMY JIOCTUTAETCsl IYTEM AOMOJHUTEILHOTO
UCTIOIB30BaHUsI KHUT U3 Habopa 'OcHOBHAsI IuTepaTypa’.

npakTryeckue | Permenne 3amav o Kypcy "MexaHN3Mbl MArHUTHOM peslakcali’’ HalpaBJIeHO Ha 3aKpervieHre 3HaHWH,

3aHATAA TIOJTyYeHHBIX Ha JIEKIMAX. Bee 3a1aun cBs3aHbl C OTHOCUTEIBHO MTPOCTBIME, HO TPOMO3AKMMHE pacueTaMu, IS
KOTOPBIX CJIeJlyeT UCIOJIb30BaTh KATbKYJIATOP. PacyeTsl ciieqyer MpoBOIUTh C TOYHOCTBIO, YKa3aHHON
npenogasateseM. [locemenne MpakTUIECKUX 3aHATHAHN 1 aKTHBHAsS padOTa HA HUX, A TAKKE BBITIOJIHEHNE
JOMAIIHUX 3aJIJaHUI CYIECTBEHHO YIPOIIAET YCIEIIHOE pellieHue KOHTPOJIbHON paboThl, KOTOPOH 3aKaHUMBACTCS
LIMKJI IPAKTHYECKUX 3aHITHH.

CaMoCTOsI- CamocrosiTenpHast paboTa OCYLIECTBISIETCS CTYIEHTOM HHIMBUAYAIBHO 1 BKIoYaeT ApaboTy ¢ KOHCIIEKTOM
TeJbHas padoTa | JeKuuid 1 paboTy ¢ peKOMEHIOBaHHOM JINTEPATy PO, a TaKXkKe MOJATOTOBKY K TECTOBBIM M KOHTPOJIbHBIM
(mucpMeHHBIM) paboTaMm. Ocoboe BHUMaHKE clleyeT 0OpaTUTh Ha U3yYeHHe BOIIPOCOB, KOTOpBIE NIPernojaBaresb
Jaj Aj1s1 CaMOCTOSITENIbHOTO U3yUeHUsI.

3a4€T HO,I[FOTOBKE[ K CJa4€ 3a4€Ta ABJIACTCA OTBETCTBEHHEHIIIM NnepnoaoM B pa60Te CTyACHTA. PeKOMCHHyeTCH TaK
OpPraHn30BaTh CBOIO yqe6y, YTOOHI K 3a4€Ty OBLIN ycnenHo HalmrCaHbl BCE TECThI U KOHTPOJIbHAA pa60Ta.
OcHOBHOE B MOATOTOBKE K 3a4€TYy - 3TO IIOBTOPCHUE BCEIO MaT€pHrajla Kypca "MexaHW3Mbl MATHUTHOIR
pCHaKCEILII/II/I". Ecmm CTYACHT XOPOIIO pa6OTan B CEMECTPE, HE IIPOITYCKaJ JICKIIUU, CIYIIA]T UX BHUMATCJIbHO,
KOHCIICKTUPOBAJI, N3y4al pPCKOMEHAOBAHHYIO JIMTEPATYypPY, peliall 3a1a"4u - CAATh 3a4€T I HCTO HE COCTABUT
HUKAKOro Tpyja. Ecmm ver - To B MMpOHECCe MOArOTOBKHM K 3a4€Ty €EMY NPUAETCA HE IIOBTOPATH YK€ 3HAKOMOE, 4
3aHOBO B KOpOTKI/Iﬁ CPOK M3Yy4aTb BECb MATCpHUAJL. A 10 3a494CTYI0 OKa3bIBACTCA HEBO3MOJKHO CIEJIATh U3-3a
HEXBATKU BPEMCHMU. HHH TAKOI'o CTyJ€HTA MOATOTOBKA K 3a4€Ty 6y,£[€T TPYAHBIM [ICJIOM.

10. ITepeyenb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILTHHE (MOIYJII0), BKJIHYAs MepedyeHb NPOrpaMMHOro odecnedeHuss 1 MH(OPMAIMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEO0XO0JUMOCTH)

IepeyeHsb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBIX IIPU OCYILECTBIECHHMH 00pa30BaTEIbHOIO Mpoliecca IO AUCIUILINHE
(MomyJ0), BKJTIOYAsI IIepeveHb MTPOrpaMMHOro odecrieueHus 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, ITPEACTABJICH B
IpunoxeHunu 3 K paboyelt mporpaMmMe TUCITUILIMHBL (MO JIst).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsl OCYIIECTBJIEHHS 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHre 00pa3oBaTebHOrO MpoLecca Mo JUCLMILINHE (MOJLYII0) BKIIOYAET B cebsl ClieayIoiye
KOMIIOHEHTHI:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIONINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHS K ceTd "VIHTepHeT" 1 oOecrieueHneM JOoCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

V4ebHble ayAUTOPUH AJIsI KOHTAKTHOM padoTEI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbSI).

KowmrbioTep 1 prHTEp AJIs paciedyaTKy pa3JaToYHbIX MaTeprasioB.
MynpTUMeaniHas ayAUTOPHSL.
Crienman3npoBaHHas J1abopaTopusl.

12. CpeﬂCTBa ajantanym npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJHUIA0B U JUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbSA

IMpu HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE IIPUMEHSIOTCS CIeYIOIIIe METOb! ¥ TEXHOJIOIUH, O0JeryaroIme
BocHpHATHE NH(POPMALIUK 00YJAIOLIMMICS NHBAIMIAMH U JIMIIAMH C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 37J0POBBSI:
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- MPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 0OECIIEUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHUCJIE BUPTYAJIbHBIX TA0OPATOPHIA U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHNEC TUCTAHIIMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C IpenojgaBarejeM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BAaHbI 11 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPIF[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MNMpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PI'OC BO u yue6HbIM 1utanoM no Harpasienuio 03.04.03
"Pagnodusuka” u Marucrepckoi mporpamme "KBaHTOBBIE yCTpOWCTBA M pagrio(pOTOHUKA" .

SAEKTPOHHBH
Crpanuna 8 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



[Iporpamma aucturuivabl "3akoHbl criHoBOM kuHeTHKHU''; 03.04.03 "Paguodusuka’.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.01 3axomnvt cnurogoti Kunemuxu

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

Hanpasnenue noarorosku:_ 03.04.03 - Pagnoduszuka

IIpocpuis noaroroBku: KBaHTOBBIE YCTPOKCTBA M paariohOTOHMKA
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025
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1. TpaBenb, B. ®. Oprannueckasi xumus : yueOHoe nocodue / B. ®. Tpasens. - 7-¢ u3n. - Mocksa : Jlaboparopus 3Hanuii, 2020
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2. yrnas, A.B. CniuH-pelieTouHas pesiakcanys 3JIeKTPOHOB U SIAEp B AUIIEKTPUUECKUX KPUCTA/UIAX C MapaMarHUTHBIMU
npumecsmu: ydeoHnoe nmocoodue / A.B. [lyrnas ®I'AOY BIIO 'Kazan. (ITpuBonk.) denep. yH-T', UH-T pusuku, Kad. kBaHTOBOM
3JIEKTPOHUKHU U paauocnekTpockonuu. - (Kazans : Kazanckuit enepanbhblil yausepcuret, 2018). - 3ari. ¢ skpaHa .- Kazanb,
2018. - 78 c. - Tekcr : anektponHbid. - URL: https://kpfu.ru//staff_files/F_1300038724/Mekh_magn_relaks.pdf (nata
obpamenus: 12.05.2023). - Pexum gocTymna: OTKPBITHIH.

3. Ceprees, H. A. OcCHOBBI KBaHTOBOH TEOPHH SIIEPHOTO MarHUTHOTO pe3oHaHca : MoHorpacus / H. A. Ceprees, [I. C.
Ps6ymkun. - Mocksa : Jloroc, 2020. - 272 c. - ISBN 978-5-98704-754-5. - Tekcr : anexkTpoHHsIi. - URL:
https://znanium.com/catalog/product/1213078 (nara obpamenus:: 12.05.2023). - Pexxum goctyna: no nojanucke.
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1. Benbekast, H. T1. SIaepHblid MarHuTHBIA pe3oHaHc. Teopust u npaktuka. B 3 4. Y. 2: yye6Hoe mocodue / benbckas H.IT.,
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Aoparam, b. Binny; o pen. C. A. Anprinysepa, I'. B. Ckpotuikoro. - Mocksa: Mup, 1972. - T. 1. - 1972. - 651 ¢.(30 3k3.).
3. AbGparam, A. AnepHbiii MarHeTi3M / A. AGparam ; nep. ¢ aHri1. nog peq. I'. B. Ckporkoro. - Mocksa: M31-Bo MHOCTpaHHOU
mureparypsl, 1963. - 551 c. (50 3K3.).
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[Iporpamma aucturuivabl "3akoHbl criHoBOM kuHeTHKHU''; 03.04.03 "Paguodusuka’.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.01 3axomnvt cnurogoti Kunemuxu

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

Hanpasnenue noarorosku:_03.04.03 - Pagnoduszuka
IIpocuis noaroroBku: KBaHTOBBIE yCTPOKCTBA M paariohOTOHMKA

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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
Crpanuna 10 u3 10. IEl YHH



http://www.tcpdf.org

