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ITporpamma muciuruiunsl "®usuka ¢aszossx nepexonos'; 03.03.02 "dPusuka".

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 auCIMIUTMHEL pa3padoTaii(a)(u): 3aBeayomuil kadenpoi, 1.H. Xam3uH A.A. (Kadeapa Teoperrdeckoit (pu3MKH,
Ortaenenue pusnkm), airat.khamzin1976 @gmail.com

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

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

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CIIOCOOHOCTD MPOBOJIUTH HAYYHbIE UCCIIEI0OBAHUS B U30PaHHOM 00JIaCTH SKCIIEPUMEHTAJIbHBIX

i (wm) [AreopeTnueckux UCCIENOBaHMIA C IOMOLIBIO COBPEMEHHON PUOOPHON 6a3bl (B TOM
[YHCIIe CI0XKHOTO (pU3NUecKoro 000pyJoBaHUs) U NH(POPMALIMOHHBIX TEXHOJIOTHH € yYeTOM
OTEYECTBEHHOT'O ¥ 3apyOeKHOTO OIBITA

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

OCHOBHBIE MOZIEJN U151 ONMCAaHMs (Pa30BBIX MEPEX0/I0B B MHOTOYACTUYHBIX KBAHTOBBIX CHCTEMaX, METOJ] CPEAHETO OIS U
TOYHBIE METO/IBl AHAJIM3a B TEOPHUH MAarHUTHBIX (DA30BBIX IIEPEXO0B, OCHOBHBIE TEOPETHUECKME MOIXObI K ONMCAHHIO
MIEPEX0/I0B METAJUI-U30JIATOP U METAJUI-ANJIEKTPUK, Teoprio JlaHaay (ha30BbIX IEPEX0A0B, OCHOBHI (hIyKTyallMOHHON
TeopuH (pa30BBIX MIEPEXOJ0B ¥ PEHOPM-TPYIIIIOBOTO aHAIN3a

JloKeH yMeTh:

MIPUMEHSTb METO/Ibl CPETHEro Mo U (PIIYKTYalIOHHOH TEOpUHU B (PU3KMKE KBAHTOBBIX CHCTEM

JlomxeH Bl1afeTh:

HaBBIKaAMU BbIYUCJIICHUA (B paMKax ImpoCTbIX MOHCJ’[eﬁ) TEPMOJUHAMUNYCCKHUX U MAIrHUTHBIX XaPAKTEPUCTUK KBAHTOBLIX
CUCTEM

JIOIDKGH AE€MOHCTPUPOBATDb CIIOCOOHOCTh Y TOTOBHOCTb:

K JajibHeIeMy 00y4eHHIo

2. Mecro gucuumimasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucrmiuivHa (Momyib) BKodeHa B pasaen "B1.B.JIB.09.01 ducturummas (Momysm)" OCHOBHOM MPodecCHOHATEHON
obpazosarenbroi nporpammsbl 03.03.02 "®usuka (PusmKa KUBBIX CUCTEM)" U OTHOCHUTCS K AUCHUIUIMHAM I10 BHIOOPY YacTH
OIIOIT BO, opmupyemMoit yuacTHUKaMu 0Opa30BaTeIbHbIX OTHOIICHH.

OcBauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O0peM aquCHUNIMHBI (MO/IYJIsI) B 3aUeTHBIX eIHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awIuxcs ¢ npemnoasareieM (10 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy odyuarommxcsa

OO0111as1 TPYIOEMKOCTh AUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuil(bl) Ha 108 vaca(os).

KonraktHast pabota - 65 yaca(oB), B TOM urciie Jekiuu - 30 yaca(oB), mpakTUIecKue 3aHsTus - 34 yaca(oB), 1JabOpaTOpHbIE
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoTHl - 1 yaca(oB).

CamocTosTenbHast padoTa - 43 yaca(oB).
KouTposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISL TUCLUIUIMHEL: 3a4eT B 8 ceMecTpe.

4. Coaep:kaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jejaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHil IIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PatoThI 0 JUCHUILINHE (MOIYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) 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

Tema 1. OcHOBHbIE IPUHLIUIIBEL U TIOHSTHUS

1. o 8 2 0 1 0 0 0 2
CTaTUCTUYECKON (PU3UKU.

2 Tema 2. Metop cpennero nosis. Mogeins M3unra ] 5 0 5 0 0 0 7
Tema 3. deppomMarHeTi3M U aHTHU(DEPPOMArHETU3M

3. |B mozenu [eiizendepra 8 6 0 6 0 0 0 10
Tema 4. da3oBbIi epexo]] METAUI-U30JIATOP

4. 8 5 0 4 0 0 0 8
Tema 5. PeHoMeHOTOrHYECKast TeOpus (pa30BBIX

5. [mepexomoB Jlangay. ®aykTyauun napamerpa 8 6 0 8 0 0 0 10

opsiAKa

Tema 6. MacmrabHble npeodpa3oBanust KagaHosa.
6 CootHoluenus ckeimara. Kputnueckue ] 6 0 10 0 0 0 6
" |mokazarenn. Meton peHOpMaT3aIIIOHHO! T'PYIIITBI

l1Toro 30 0 34 0 0 0 43

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. OcHOBHBIE NPHHIMIBI M HOHSATHS CTATHCTHYECKON (PHU3HKH.

OCHOBHBIE TIPHHITAITBI CTATUCTUIECKON (DU3UKH, OCHOBHBIE TIOHATHSI: MUK POCKOIIIYECKIE COCTOSIHUS, CTATUCTUIECKUI
oreparop, CTaTUCTUIECKUI aHCaMOJib, KAHOHUYECKOE U OOJIbIIOE KAHOHMYECKOE pacipe/ie/ieHus], BBIUUCICHUE CPEIHUX,
TepMOJMHAMIYECKHE TTapaMeTphl, paBHOBecHe (a3, (pa3oBbie Mepexo/sl, MapamMeTp NOpsAKa, KPUTHIECKIE TIOKa3aTel .

Tema 2. MeToa cpeanero moust. Mogean 3nnara

MarnutHsie (a3oBble TIepexo bl 1 Teoprsi 3(pheKTUBHOTO MoJieKysipHoro mojs Kiopu-Beticca. TepMoamHamMuKa MOJIETH
W3uHra B mpuOIMKEHUH CPEIHEro IoJIsl: HAMarHHYeHHOCTh, KPUTHYECKask TEMIIepaTypa, TeIIOEMKOCTb, BOCHPHAMYHBOCTb.
TouHoe penienne Moaeu VI3uHra B OTHOMEPHOM M JBYMEPHOM ciyvasix. O000IeHHOe TPUOIVKEHHE CPeIHETro MoJIs.

Tema 3. ®eppomardernsm n antucgeppomaraeTu3m B Mmoaesu ['eiizendepra

KsanroBast mogess ['eiizenoepra. OcHOBHOe cocTosiHue (heppomarHeTrka B Moneiu [eiisen6epra. BozOyxnenus B
reii3eH0epropckoM (peppomarteTuke. Marnonsl. CBOMCTBa MArHOHOB, CIIEKTp BO30Y:xaeHui. TepMoHaMIKa MAarHOHOB.
AnusotpornHas Mones [eiizenoepra. AHTH(EppOMarHeTH3M B IPHOJIMKEHUM MOJIEKYJIsipHOro noss Beficca. Bo3Oyxnenus B
aHTH(eppoMarHuTHON Mozenu I eiizenbepra. TepmoauHaMKKa aHTH()EPPOMArHUTHBIX MArHOHOB. HeycToitunBocTh
aHTA(EPPOMATHUTHOTO COCTOSIHUSI OTHOCHTEJIBHO HYJIEBbIX KOJICOAHUIA M CIMHOBBIX BO30YKICHUIA.

Tema 4. ®a30BbIil MepPexX0,] METALI-U30JIATOP

Iepexox Morta. ®a30BbIi Mepexo/1 MOIyMeTaLI-u30JsaTop B Mojenu Kenapia-Konaesa. xkcutonsl. Mogens Xa66apaa.
Perierue moaenu Xab6apaa B MeTo/ie IByXBPEMEHHbIX TeMiepatypHbix (yHkiwmii ['puna. Tlepexon MeTami-u30istop B
mojeu Xab6apaa. Pa3oBblil epexoj1 MeTalI-u30JsTOP B HEYMopsiioueHHo cucteme. Mogienib Aufepcona. Jlokanuzanusi.

Tema 5. PeHoMeHoNOorN4YecKas Teopus ¢a3oBbIX nepexonoB Jlannay. ®ayktyanun napameTrpa nopsaka

Paznoxenne TepMOIMHAMIYECKOTO MTOTEHIIMANA 110 CTETIEHSIM [apaMeTpa MopsiAKa. Y cIOBHs Ha KO3((OUIUEHTH PA3IOKEHHS.
PaBHOBecHBII TapamMeTp Mopsi/IKa M CKAYOK TEIVIOEMKOCTH. BiMsiHie BHEITHEro MarHUTHOTO OIS Ha (Da30BHIi MEPEeXof,
(bazoBwIil Iepexox epBoro poaa, BOCHPMUMYMBOCTh. Kpntndeckne nokaszarenn. Pusnveckas MpUYMHA HAPYIICHNS TEOPUN
Jlanpay. PaznoxeHne TepMOANHAMUYECKOTO MOTEHINAIA B HEOAHOPOJHOM ciydae. PIryKTyaly mapameTrpa Mopsjka 1 ux
KoppemsinnoHHas GyHKIwMA. KoppensunoHHas [uimHa 1 ee KpuTHiIeckuid nHaekc. OTCyTCTBHE JaJbHETO MOpsIKa B
HU3KOpa3MepHBIX cucTeMax. Kputepuii [ MH30ypra nmpuMeHHMOCTH Teopru (pa3oBbIX Mepexonos JlaHpaay.

Tema 6. MacmTa6uble npeodpa3oBanns Kananosa. CooTHomenns ckeiannra. Kpurnueckue nokasareJn.
MeTo peHOpPMAIN3alIOHHOW IPYNIbI

MacmirtabHasi ”HBApHAHTHOCTb, B3auMoelicTBre (uryktyarmil. KoppensaimonHas aimna u runotesa nogodus. [locrpoenue
KapnanoBa, macirabHoe ipeoOpa3oBaHKe U aHAJIN3 Pa3MEPHOCTEH. BEIBO OCHOBHBIX COOTHOIIEHHUI MEXKIy KPUTHYECKUMU
rokazaTesnsiMu. CpaBHEHHUE C SKCIIEPUMEHTOM. Y HUBEPCAIbHOCTh KPUTUIECKOT0 MOBeeH!s. [ aMuIbTOHnaH
I'mazOypra-Jlannay. OnpeneneHie peHOPMAIN3ALHOHHON IPYIIbI, HETIOABIAKHAS TOUKA, KpUTHUECKas MOBEpXHOCTh. ['ayccoBa
HEMOJBIKHAS TOYKA M JIMHEApU3alysl peHOPMaIN3allMOHHON TPyMIEl. PEHOpMIpyIina B MpOCTPaHCTBE pa3MEPHOCTH
4-3mcunoH. PeHopMrpynoBoii aHanM3 0JHOMEPHO U AByMepHOH Mozeneit M3uHra.
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5. IlepedeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA IA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrosTenbHast pa6oTa 0Oy4aroIXCs BHIIOIHAETCSA MO 33laHHI0 U IPH METOAMYECKOM PyKOBOJICTBE MPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro yuacTus. CamocTosATeNbHasA paboTa Mofpa3aeNnsaeTcs Ha CaMOCTOSATENIbHYIO0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HA BHEAYJUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CaMocTosTe bHAs paboTa OOYUYAIOIMXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSTEJIbHOE OCBOEHUE OTAEIbHBIX TeM (pa3ieioB) AUCHUILIMHEL, TaK U IPOPabOTKY TeM (pa3IeioB), OCBAHBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKperlieHNe 3HAHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYILEMY M IPOMEKYTOYHOMY KOHTPOJIIO IO AUCLUILIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIME JIOKYMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsnok opraHU3anmy U OCYIIECTBIEHUs 00Pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpKIEH MPUKa30M
MuHucTepCTBa HAyKH U BhicIero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 nosiopst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (penepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepaspubIil yHUBEpCUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKAESHUS BBICIIETO
npopeccroHanbHOTO 00pazoBanus "Kazanckuii (ITpuBomkckuii) dheiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETa

Mertomudeckue MaTepuabl Kaeapsl TEOPETHISCKON (PU3UKH -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

3BC znanium.com - http://znanium.com/
SCB Jlans - https://e.Janbook.com/

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

POoH/1 OLIEHOYHBIX CpeacCTB IO AUCHUIIMHE (MOI[yJ'HO) BKJIIOYACT OLECHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIC 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OEHOYHbLIE CPEACTBA TCKYIIECTO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOITI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAIIHS:

— COOTBETCTBUE KOMITETEHIMH IJIaHUPYEMbIM pe3yJibTaTaM 00ydeHHs IO JUCIUIUIMHE (MOJLYIIO);
— KpUTEpUH OLICHUBaHUSI C(hOPMUPOBAHHOCTH KOMIIETEHIIHI;

— MeXaHu3M (POpMUPOBAHUSI OIIEHKH 10 TUCIUTUTUHE (MOAYJIIO);

— OMHUCAHKE MOPSI/IKA TIPUMEHEHHU ST ¥ TIPOLEYPhI OLIEHUBAHUS [Ts1 KAX/I0rO OLIEHOYHOTO CPEJICTBA;
— KPUTEPUH OLIEHUBAHUS TSI KAKIOTO OIIEHOYHOI'O CPE/ICTBA;

— COACPIKAHNEC OLEHOYHbIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeAbABIIAEMbIC K HGﬁCTBHHM 06y11a101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DOoH/1 OIIEHOYHBIX CPEACTB M0 AUCHUILTMHE HaxoauTcs B [IpunokeHnu 1 K mporpaMMe AUCIUILIMHBL (MOJYJIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JIJIsT OCBOEHHS N CIUILINHBI (MO TyJIs)

OcBoeHMe JUCIUIUIMHBL (MOJIYJIs) TIPEAIoJIaracT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCs B OTHOM U3 JIBYX BApPUAHTOB (JIMOO0 B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY moroBopos ¢
npaBoobJIaaaTe sIMu;

- B Ie4aTHOM BHJe - B Hayuno#t 6u6mmoreke um. H.U. JlobaueBckoro. OOyyalommuecs mojydaoT y4eOHyIo JUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIeTaM B COOTBETCTBHM C NPaBWJIaMU T0JIb30BaHKs HayuHoi GMOIMOTEKOM.

DNIeKTPOHHBIE U3[AHKS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DIeKTPOHHBIH yHUBepcuTeT" . [Ipy HCoNb30BaHNM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJDKEeH OBbITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooyuaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUTAPA) KaXKIOro U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIUIspa JOTOIHUTENBHOM JTUTepaTyphl Ha
Ka)XJI0ro 00y4aloLIerocsi 3 4ucia JIML, OZHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLUIUINHY.

SAEKTPOHHBH
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[epeueHb OCHOBHOI M IOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Mertonuueckue yka3aHus Kadeapsl TeOpeTHIeCKor (PU3MKHU AT CTYACHTOB -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

9BC znanium.com - http://znanium.com/
3CB Jlans - https://e.Janbook.com/

9. MeToaunuyecKHe YKa3aHUA 1A 00YUAIOMMXCSA 10 0CBOESHHIO JUCHHUILIHHBI (MOXyJIsI)

Buj paéor

METOI{H‘IECKI/IC PE€KOMeHaanuun

JIEKLIAN

Jl71s1 OBIafeHus TUCUMILIHON YPEe3BBIYAHO BaKHBIM SBJISIETCS] YCBOCHHME JIEKIITMOHHOTO MaTepHhaa.
Heo6xoaumo mocemarts Bee JISKIIH, BO BpeMsI JIEKLIUH CIIeAyeT BeCTH KOHCHEKT. Tlocie Kaxk 1o JIEKITNH
CTY/ICHTY CJIe/lyeT BHUMATEJILHO MPOYUTATh M Pa300paTh KOHCHEKT (& TaKXe MPE3eHTAIIHIO, TIPEICTABICHHYIO
JIEKTOPOM, B CJIyYae ee HaJIW4Hs), IIPH STOM:

- IOHSATH W 3aTIOMHHTH BCE HOBBIE OIPECICHUS;

- IOHSATH BCE MaTeMaTHUYECKIE BHIKIAAKH U JISKAIlie B X OCHOBE (PH3MUECKHE MOJIOKEHNUS 1 JOMYIICHNS;
BOCIIPOM3BECTH BCE BBIKJIAJKH CAMOCTOSITENILHO, HE TJISs1 B KOHCIIEKT;

- BBIITOJIHUTD WJIM JOAEJIATh BHIKJIAIKM, KOTOPbIE JIEKTOP MPENUCcall CAETaTh CAMOCTOSITENHHO (ECIIH TAKOBHIE
UMEIOTCS);

- €CJIM JIEKTOP Mpeucal pa3ooparh 4acTh MaTepuaia 0ojiee MoAPOOHO CAMOCTOSTEILHO 10 MUChbMEHHBIM WA
3JIEKTPOHHBIM UCTOYHUKAM, TO HEOOXOAMMO CBOEBPEMEHHO 3TO CJIEJIaTh;

- CTYAEHTBI MOTYT IOJyYHTh JOMOTHUTEIbHYIO MH(POPMAIIHIO IT0 BOIIPOCAM, BBI3BIBAIOIINM 3aTpyJHEHHS, HA
KOHCYJIbTAIMSIX C TIPETo/IaBaTesieM; B ClIyyae BOSHUKHOBEHUS 3aTPYAHEHNI C YCBOSHHEM MaTepHaa,
HEoOX0JMMO B KaK MOXHO 0oJjiee KpaTKue CPOKHM OOPATUTHCS 32 KOHCYJIbTAIMEN K TPEroiaBaTeio,
MpeJBAPUTENHHO YETKO C(POPMYIMPOBAB CIHICOK BOIIPOCOB.

IMPaKTUYCCKHUEC
3aHATUA

s Haubonee 3(ppeKTHBHOTO YCBOCHUS MaTepUalia MPAKTUIECKOTO 3aHATHS PEKOMEH]TyeTCsI TPOBECTH
MOJITOTOBKY K HeMY: 1) BHIIIOJIHUTP 33/IaHHOE Ha MPEIbIIYIIEM IIPAKTUISCKOM 3aHATHH JIOMAIIIHee 3aJaHue
(mompoOHee peKOMEeHIAIK 00 3TOM cM. B IyHKTe ?CaMocTosATeNIbHAsT padoTa?); B Cllyyae BOSHUKHOBEHUS
CJIOKHOCTEH C ero BHITOJTHEHHEM, ObITh TOTOBBIM KPATKO UX c(hOPMYJIMPOBATh HA 3aHSTUM; 2) pa300paTh
JICKITMOHHBIN MaTepHaI MPEJICTOSAIIETO MPAKTUIEeCKOro 3aHATHs. [Ipu BOSHUKHOBEHWUH TPYAHOCTEN C
BHITIOJTHEHMEM JIOMAIITHETO 3a/IaHKS TaKXKe PEKOMEHIYeTCsl POKOHCYIbTHPOBATHCS Y CBOMX OTHOTPYIITHUKOB
WA COKYPCHUKOB, IPUBETCTBYETCS] COBMECTHBIH MOUCK pellieHui. Takke MOKHO OOpaTUThCS 32 TIOMOIIIBIO K
npenojiaBareso. IIponycTus Kakoe-1Oo0 3aHsTHE, CTYAEHTY CIIeAyeT CKONMPOBATh pelleHre pa300paHHbIX Ha
3aHSTUM 33]]a4 U3 TETPaJel OJHOTPYIIITHUKOB; pa300paTh UX pellleHUe, PEIUTh UX CAMOCTOSATENIBHO, a TAKKe
PeIINTh 3a1a9i JOMAIITHETO 3a/IaHHsI
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

B camocrosiTenbHOI paboTe CTyJeHTa MOKHO BBIIEJUTh HECKOJIBbKO COCTABIISIOIIMNX.

- Pabora HaJ1 JIEKITMOHHBIM MaTepuaioM ? mojgpoodHee cM. B myHKTe ?JIekrmn?.

- CamocTosITeNIbHOE N3yUYeHHe YacTH MaTeprania (Harpumep, JIeKIMoHHoro). Ecnu yacTs yuebHOro matepraia
OTBeJeHa Ha CaMOCTOSITEJIbHOE M3yUEeHHE, TO HEOOXOAMMO MPUCTYIUTD K 3TOMY He3aMeUIMTENIbHO MOCTe
yKa3aHUs MpernojiaBaTesisl i OCBOUTh MaTEPUJI B OTBE/ICHHBIE UM CPOKH. MaTepHal Clie/lyeT U3yUuTh 110
JOCTYITHBIM MTUChMEHHBIM U 3JICKTPOHHBIM UCTOYHUKAM, O KOTOPBIX COOOIIUT MPEToIaBaTeb.

- B camocrosiTenbHOI paboTe CTyJeHTOB HaJl JOMAIIHUM 33aJaHHEM MOKHO BBIIEJIUTD JIBE COCTaBJIsomue: 1)
pa3bop pelieHni 3a/1a9 ayIMTOPHBIX (IPAKTUIECKUX) 3aHSTHH, 2) CAMOCTOSATENIBHOE pellleHHe JOMAIITHUX 3a/1a4.
[Nocne kKaxa0ro ayAUTOPHOTO 3aHSATHUS CTYIEHT JOJDKEH CHavyajla PeIIiTh CAMOCTOSITENBLHO (He IJIsiisl B pabodyio
TeTpajp) Te 3a/Ia4r, KOTOPhIe PENIvT IpenoaBaTesb BO BpeMs 3aHATHs. [Ipr BOSHUKHOBEHUH TPYTHOCTEH BO
BpeMsI pelleHus1 KaKoH-HUOYIb 33/1a4M Clle/lyeT pa3o0parh pelleHne STOW 3aaull B TETPaau. 3aTeM CleayeT
pelmTh 3aJa4uy caMocTosTeNbHO 6e3 TeTpan. CKOJbKO Obl pa3 He MPUXOJUIOCh BO3BPAIATHCS K TETPaIH,
HACTOSITEIbHO PEKOMEH/IyeTCsl HAyYUThCSI BOCIIPOM3BOUTD PELIEHHE CAMOCTOSITEIHO. 3aTeM Clle/lyeT
TIPUCTYIUTP K PENISHUIO 3a/1a4 U3 IOMAITHero 3a1aHus. [Ipy BOSHUKHOBEHUH TPYJHOCTEH C BHITOJTHEHHEM
JIOMAIITHETO 3aJIaHUsI TaKKe PeKOMEH/TyeTCsl TPOKOHCYIbTHPOBATHCS Y CBOMX OJTHOTPYIITHUKOB WA
COKYPCHUKOB, IPUBETCTBYETCS COBMECTHBIN IMOVCK perieHuil. Takke MOKHO 0OpaTUTHCS 3a MOMOIIBIO K
npenojiaBateso. IIponycTus Kakoe-100 3aHsATHE, CTYAEHTY CJIeAyeT CKONMPOBATh pelleHre pa300paHHbIX Ha
3aHSTUM 3324 U3 TETPaJel OJHOTPYIIITHUKOB; pa300paTh UX pellieHUe, PEITUTh UX CAMOCTOSATENBHO, 4 TAKKE
PELIUTD 3a]a49K JOMAIITHETO 33/1aHMs.

3a4€eT

3aJI0roM yCrienHo! coavu 3a4eTa sIBJASIOTCS CUCTEMAaTHYecKre, 100POCOBECTHBIC 3aHATHUS CTYACHTA B TEUCHUE
cemectpa. OJHaKO 9TO HE OTMEHsET HEOOXOAMMOCTH CIIEAIBHON pabOTHI Mepe]] CecCHel ¥ B MEPHOJ AN
3a4yetoB. Criennpuyeckoii 3a1aueit paboThl CTyI€HTa B IEPHO/] 3aY€THOW CECCHU SIBJISIIOTCS MOBTOPEHUE,
00001IeHNe U CHCTEMATH3aLMsI BCETro MaTeprasia, KOTOPHIN U3y4YeH B TeueHue cemecTpa. HaunHath moBTOpeHue
PEKOMEHAYeTCs 3a MeCAL-IIOJITOpa IO Hayajla CECCUM.

B ocHOBY OBTOpeHMS JOJKHA OBITH MOJIOXKEHA TOJIBKO NporpamMMa. He ciienyer moBTopsATh HU 1O OMieTam, HA
10 KOHTPOJIBHBIM BorpocaM. [ToBTopeHre 1o OuiietaM HapyIaeT CUCTeMy 3HaHHH U BeJeT K MEXaHUUECKOMY
3ay4nBaHMI0. [IoBTOpeHne 0 Pa3IMYHOro poJa KOHTPOJIBHBIM BOIPOCAM IPUBOAUT K MPOIyCKaM M IpodesiaM B
3HAHUSX U K HelopaOOTKe MHOT/A BECbMa BAKHBIX Pa3/ielioB MporpamMmsl. IToBTopeHue - mporuecc
WHIWUBHUAYAIbHBIN; KQKIBIA CTYIEHT OBTOPSIET TO, YTO JUISL HErO TPYAHO, HEsICHO, 3a0bITo. [Toatomy, mpexie yem
MIPUCTYNIUTD K MOBTOPEHMIO, PEKOMEH/IyeTCsl CHaYasla BHUMATEIbHO IIOCMOTPETh IIPOrpaMMy, YCTAaHOBHTD
HauOoJee TpyJHbIe, HAaMMEeHee YCBOSHHbIE Pa3/ieNbl U BBITUCATh MX Ha OTAEIBHOM JIUCTE.

B mporiecce NOBTOpEHMsI aHATM3UPYIOTCS ¥ CUCTEMATH3UPYIOTCS BCE 3HAHMS1, HAKOIUIEHHbIE P M3yYEeHU!
MIPOrpaMMHOTI0 MaTepHalia: JaHHbIe YYeOHUKA, 3aIMCH JIEKLUH, KOHCIIEKTH IIPOYMTAHHBIX KHHT, 3aMETKH,
cIeJIaHHbIe BO BpeMsl KOHCYJIbTALlM MJIM CEMHHAPOB, U p. HU B KoeM cityyae Hesb3si OrpaHU4MBAaTHCS TOJIBKO
OZHUM KOHCIIEKTOM, a TeM OoJiee, 1y KUMH 3alMCSIMH. BCsAKoro pona 3anmcu ¥ KOHCIIEKTHI - BEIH Cyry0o
WHIMBHAYAJIbHbIE, HOHATHBIE TOJBKO aBTOPY. I OTOBSICH MO UyKMM 3aITUCsM, JIETKO MOXHO BIIACTh B OUECHb
rpyoble ommoOKu. CaMo MOBTOpeHHE pEKOMEHAYETCS BECTHU 0 TeMaM IIPOrpaMMBI 1 T10 TJIaBaM y4eOHHKa.
3aKoHUYMB paboTy HaJ TeMOH! (IJ1aBOM), HEOOXOIMMO OTBETHTh Ha BOIIPOCH YUeOHUKA MJIM BHITIOJIHUTH 3a/laHUs, a
camoe JIydllliee - BOCHPOM3BECTH Bech MaTepral. KoHcybTanmu, KOTopble IPOBOAATCS IJISl CTYACHTOB B ITEPHOL,
9K3aMEHAIIMOHHOH Ceccry, He0OXOAMMO UCIONBb30BaTh IS yITyOJaeH!s 3HAHUI, 1J1s1 BOCIIOJIHEHH S POOeIIoB U
IUIS pa3pellieHrs] BceX BO3HUKIIMX TPyAHOCTeH. bes TIaTebHoro caMocTosITeNIbHOTO MPOAYMbIBAHUS MaTepraa
Gecefla ¢ KOHCYJIbTAHTOM HEeM30eKHO Oy/IeT HOCUTh 'O0IIHiA', TOBEPXHOCTHbIN XapaKTep 1 He MPUHECET HYKHOTO
pesyJbTara.

10. ITepeyensb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHBIX CIPaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMILUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM pabOoThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyIa
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.
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YueOHble ayqUTOPUH /TSI KOHTAKTHOHM padOoTHI € MPenoaBaTesieM, YKOMIIEKTOBAHHbBIE CIIEIUaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KomnbioTep 1 puHTEp AN paclevyaTky pa3gaTOuHbIX MAaTepHAIOB.
MynbTuMeniiHas ayAuTOpUS.
KommbloTepHbIi Kitacc.

12. CpeacrBa ajjanTanuu npenojaBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIU, 06)161"1310]].[146
BOCHIpUATUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/laHNe TEKCTOBOW BEpPCUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE TS Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTDL B PA3JIMYHBIX BUIAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00YUaIOIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMIIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUC MMPOIrpaMMHBIX CPEICTB, 06€CHC‘II/IBaIOHII/IX BO3MOXHOCTb OCBOCHUA HABBIKOB 1 yMGHI/IIjI, (l)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX Ha60paTOpPIﬁ 1 CUMYJIAIIMOHHBIX TCXHOHOFHﬁ;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [Uis Tiepeaadyn MH(GOpMali1, OPraHU3aliy Pa3iniHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4aloLIerocs ¢ nNpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 POBEACHMUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTELHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeRyTOUHOH aTTECTAIIUH 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MHMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocs pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yueOHbIM rutanoM no Harpasienuio 03.03.02 "dusuka”
U popuTio MOAroToBKM "PU3MKA KUBBIX CHCTEM'.
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https://e.lanbook.com/book/212273 (nata obpamenus: 12.01.2025). - Pexxum octyna: uist aBTOpU3. TOJIb30BATEIICH.

5. KoBanesckuii, M. 0. CraTucTryeckas MexaHMKa KBAaHTOBBIX KMIKOCTEH U KpUCTAJLIOB : MoHorpadusa / M. 1O.
Kosanerckwit, C. B. [Tenermunckuii ; mox pepakuueit H. H. Boromo6osa. - Mocksa : PU3IMATIIUT, 2006. - 368 c. - ISBN
5-9221-0698-8. - Tekcr : anekTpoHHbIi // JlaHb : a1eKTpoHHO-OMOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/59429 (mata obpamenus: 12.01.2025). - Pexum noctymna: Iyist aBTOpU3. TOJI30BATEIEH.

6. IIpynHukos, B. B. ®a3oBbie nepexopl ¥ METO/Ibl KX KOMITBIOTEPHOTO MOJIEIMPOBaHus : yueOHoe rmocodue / B. B.
[Ipynuukos, A. H. Bakwios, I1. B. [Ipynaukos. - Mocksa : PUSMATIINT, 2009. - 224 c. - ISBN 978-5-9221-0961-1. - Tekcr
: 9NIeKTPOHHBbIH // JlaHb : 371eKTpoHHO-0MOMMoTeuHast cucrema. - URL: https://e.lanbook.com/book/2288 (nata oGpaienusi:
12.01.2025). - Pexxum goctymna: ajsl aBTOpHU3. MOJIb30BaTeNeH.

7. AucenbM, A. V. OCHOBBI cTaTUCTHYECKON (PM3UKH M TEPMOJMHAMUKH : yueOHoe rocodue / A. V. Aucenbm. - 2-e u3,. -
Cankr-IletepOypr : Jlaub, 2022. - 448 c. - ISBN 978-5-8114-0756-9. - TekcT : aneKTpoHHEIH // JIaHb :
3/1eKTpOHHO-OMbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/210215 (mata obpamenus: 12.01.2025). - Pexum
JOCTyMa: 1Ji aBTOPU3. NOJIb30BaTEIEH.

8. Jlanpay, JI. 1. Teopetndeckas ¢pusmka : yuyeoHoe nocoodue : B 10 tomax / JI. [I. Jlannay, E. M. JIudimi ; nox pepakipeit J1.
I1. TTutaesckoro. - 6-e u3f., crepeot. - Mocksa : PUSMATIINT, 2021 - Tom 5 : Cratuctuueckas ¢pusuka. B 2 4. Y. 1 - 2021.
- 620 c. - ISBN 978-5-9221-1510-0. - Tekcrt : anekTpoHHbIi // JlaHb : 31eKTPOHHO-OMOIMoTeYHas cucrteMa. - URL:
https://e.lanbook.com/book/185665 (nata obpamenus: 12.01.2025). - Pexxum octyna: Juist aBTOPU3. TOJIb30BATEIICH.

9. Jlanpay, JI. [I. Teoperudeckas ¢pusuka : yaedHoe mocodue : B 10 Tomax / JI. [I. Jlaunay, E. M. Jludm, JI. I1. TTutaeBckui ;
mop, penakiwen I'. C. JlanacOepra. - 5-e uzn., uctp. - Mocksa : DUSMATIIUT, 2021 - Tom 9 : Cratrctrueckas ¢usuka. Y. 2.
Teopus koHaeHCUpOBaHHOTO cocTosAHUA - 2021. - 440 c. - ISBN 978-5-9221-1580-3. - TekcT : a1eKTpoHHSIH // JIaHs :
3JIeKTPOHHO-OMOmMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/185699 (nata obpamenus: 12.01.2025). - Pexum
JOCTYyIa: 1JIsl aBTOPU3. TOJIb30BaTENIEH.

10. Jonrononog, B. T. BzaumopaeicTByIomme 3JeKTPOHB B HOPMAJIbHBIX MeTatax. Mertoasl onucanus Pepmu-KuaKoCTH :
neximu / B. T. Jonrononos. - YepHoronoska : UGTT PAH!, 2021. - 66 c. - Tekcr : anexTponHsii // JlaHb :

3K TPOHHO-OubMoTeunas cucrema. - URL: https://e.lanbook.com/book/198107 (aarta obpamienus: 12.01.2025). - Pexum
JOCTYTIA: IJIs1 aBTOPU3. TTOJIb30BATEIICH.

11. TeiicaxoBuy, 1O. I'. dusnka KoHAEHCUPOBAHHOTO cocTOsiHUsA. Pa3oBbie nepexoabl. Marnetuku. CBONCTBA AUITEKTPUKOB :
yuebHoe nmocodue / FO. I'. Ileficaxorwu, H. Y. ®wmumonoBa. - HoBocubupcek : HI'TY, 2018. - 163 c. - ISBN
978-5-7782-3612-7. - Tekct : anekTpoHHSIH // JIaHb : 351eKTpoHHO-OMbmMoTevHas cucrema. - URL:
https://e.lanbook.com/book/118468 (nara ob6pamenus: 12.01.2025). - Pexxum ocryna: Juist aBTOpH3. TOJIb30BATEIEH.
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12.Meimuxos, E. 3. Marnetusm. OcHoBHI Teopru: YueOHoe mocodue / E.3. Metinmuxos. - Jonronpyansiii: Uaremnekr, 2014. -
184 c. ISBN 978-5-91559-155-3, 500 3k3. - Tekcrt : anektponHblil. - URL: https://znanium.ru/catalog/product/486429 (nata
obparmenus: 12.01.2025)

13. Meinuxos, E. 3. O6uias puznka KOHIEHCUPOBAHHOTO COCTOSIHUA : yueOHoe rnocodue / E. 3. Meinuxos. - JloironpyaHblii :
NutennexT, 2018. - 416 c. - ISBN 978-5-91559-246-8. - Tekcr : anexTponssiid. - URL:
https://znanium.com/catalog/product/1026992 (nata obpamenusi: 12.01.2025). - Pexum gocryna: no nojmucke.

14. Xacano b.M. 3anaun no uzmke (a3oBbIX Mepexo10B: yueOHo-MeToandeckoe rnocodue / 5.M. Xacanos. - Kazans:
KII®YV, 2013. - 17 c. - Tekcr: anektpoHHblid. - URL:
http://kpfu.ru/docs/F129716669/Zadachi_po_fizike_fazovih_perehodov.pdf (maTa o6pamenus: 12.01.2025). - Pexum
JOCTyIa: 1Ji aBTOPU3. NOJIb30BaTeIeH.

JomoJHUTEIbLHAS IUTEPATYypa:

1. Epemun, M.B. Mukpockornmueckre MoJiey B KOHIEHCUPOBaHHBIX cpesax // Y4yedHoe nocodue. - Kazanp: Kazanckwii
(ITpuBomxkckuit) penepanpHblii yausepcuteT, 2011. - 113 c. -Tekcr: anekTpoHHsiid. - URL:
http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc (maTa oopamenus: 12.01.2025). - Pexum moctyna: [uist aBTOpH3.
M0JIb30BaTEJIEN.

2.lapos, 0. U. Tepmonunamuka : yueOHuk / 0. W. Illapos. - Bonoraa : Mndpa-Unxenepus, 2025. - 164 c. - ISBN
978-5-9729-2563-6. - Tekct : anekTpoHHbIH // JlaHb : 35eKTpoHHO-OubIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/500831 (nara obpamenus: 12.01.2025). - Pexxum octyna: Juist aBTOpU3. TOJIb30BATEIICH.

3. Bopucénok, C. B. KBanroBas cratucruueckast MexaHuka : yueOHoe rnocooue / C. B. Bopucénok, A. C. Kongpatses. -
Mocksa : PU3MATIIUT, 2011. - 136 c. - ISBN 978-5-9221-1277-2. - Tekcr : anekTpoHHsbIi // JlaHs :
3/1eKTpOHHO-OnbmMoTeynas cucrtema. - URL: https://e.Janbook.com/book/2672 (nata oopamenus: 12.01.2025). - Pexxum
JOCTYyIa: 1JIsl aBTOPU3. TTOJIb30BaTeNIeH.

4. CeeunukoBa, JI. A. ®a30Bble U CTPYKTYpHBIE NIPEBPAILICHUs] B METAJLIAX U CIulaBax: YueOHoe nmocooue / CBeunnkosa JLA.,
Temnupix B.1., Tokmun A.M. - Kpacaosip.:CPY, 2016. - 194 c.: ISBN 978-5-7638-3425-3. - TekcT : anekTpoHHbd. - URL:
https://znanium.com/catalog/product/967980 (nara odpamenus: 12.01.2025). - Pexum ocTymna: Mo MoArucKe.

5. lerones, 1. @. DneMeHTH CTATUCTUYIECKON MEXaHUKH, TEPMOTMHAMUKY U KHHETUKU: Y ueOHOoe niocodue / U.P. Illerones. -
2-e u3A., uctp. - Jonronpynssiii: Matemekt, 2008. - 208 c. (PusrexoBckuii yueonuk). ISBN 978-5-91559-006-8, 1500 k3. -
Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/185400 (nata obpamenust: 12.01.2025). - Pexxum gocryma:
IO MOJIIHUCKE.

6. Bpaunr, H. B. KBasuuactuiipl B pu3rKe KOHASHCUPOBAHHOTO COCTOsIHUS : yueOHoe nocodue / H. B. Bpauar, B. A.
KynbbaunHckuit. - 3-¢ uza. - Mocksa : PUSMATIINT, 2010. - 632 c. - ISBN 978-5-9221-1209-3. - Tekcr : 3J71€KTpOHHBbIH //
Jlanb : anexTpoHHO-OMbMOTeYHast cucteMa. - URL: https://e.lanbook.com/book/59598 (nata obpaienus: 12.01.2025). -
PexuM moctyna: 17151 aBTOpH3. MOJIb30BaTENEH.

7. 'antmaxep, B. @. DnexTpoHs! B HeynopsaoueHHsIx cpejax / B. @. 'antmaxep. - 3-e u3a., ucnp. u jgor. - Mocksa :
OU3MATIINUT, 2013. - 288 c. - ISBN 978-5-9221-1487-5. - Tekcr : a5ekTpoHHsIi // JIaHb : 9JIeKTpOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/91178 (nata obparenus:: 12.01.2025). - Pesxum nocryna: 1uist aBTOpH3.
M0JIb30BaTeNeH.

8. KaranuH, A. A. MopenpHbIe TIOAXOIB K MarHETU3MY JBYMEpHBIX 30HHBIX crcTeM / A. A. Kartanun, B. 10. Upxum, I1. A.
HUromes. - Mocksa : PU3MATIIUT, 2012. - 176 c. - ISBN 978-5-9221-1425-7. - Tekcr : anekTpoHHbIH // JIaHb :
3JIeKTPOHHO-OubMoTeynas cucrema. - URL: https://e.Janbook.com/book/59630 (nata obpamenusi: 12.01.2025). - Pexum
JOCTYyIA: [JIs1 aBTOPU3. TOJIb30BaTENeH.

9. Ilpynuukos, B. B. KBaHTOBO-CcTaTHCTHUECKAsI TEOPHSI TBEPIBIX Tel : yueOHOe rocodue [yist By3oB / B. B. IIpynaukos, I1. B.
[pyanukos, M. B. MamoHoBa. - 4-e u3p., crep. - Cankr-Iletep6ypr : Jlans, 2022. - 448 c. - ISBN 978-5-507-44520-2. - Tekcr
: QJIEKTPOHHBIH // JIaHb : 35ekTpoHHO-OMOMMoTeyHas cucteMa. - URL: https://e.lanbook.com/book/233297 (nata oGparieHus:
12.01.2025). - Pexum poctyna: sl aBTOpU3. NOJIb30BaTeNei.

10. TaBpunenko, B. I'. TepmoauHamuka u cratuctuueckas pusuka : yuebHoe nocodue / B. . [aBpunienko, C. M. I'pau. -
Hwxuuit Hosropon : HHI'Y um. H. U. JIo6auesckoro, [6. r.]. - Yacts 1 : TepmoauHaMuka u kiaccudeckasi cratucruka - 2018.
- 93 c. - Tekcr : anekTpoHHbIi // JlaHb : 1eKTpoHHO-0MOMoTeuHast cuctema. - URL: https://e.lanbook.com/book/144641 (nata
obpamienusi: 12.01.2025). - Pexxum foctyna: [uist aBTOPU3. MOJIb30BATENCH.

11. Bepe3unckuii, B. JI. HuzkotemnepatypHbie CBOiicTBa ABYMEPHBIX CUCTEM C HEMPEPBIBHOM rpymnmnoil cummerpun / B. JI.
Bbepesunckuid. - Mockpa : PU3MATJIINUT, 2007. - 225 c. - ISBN 978-5-9221-0807-2. - Tekcr : aneKTpoHHbIi // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Jlanbook.com/book/48246 (nata obpamienust: 12.01.2025). - Pexum
JOCTYyIa: 1JIsl aBTOPU3. TOJIb30BaTENIEH.

12. Bopucos, A. b. [IBymMepHbIE 1 TPEXMEPHBIE TOTIOJIOTHUECKUE Ae(DEKTHI, COIMTOHBI M TEKCTYPHI B MArHETHKAX : MOHOTpadus
/ A. B. Bopucos, B. B. Kucenes. - Mocksa : PUIMATJINT, 2022. - 456 c. - ISBN 978-5-9221-1924-5. - Tekcr :
3NIeKTpOHHBII // JIaHb : aneKkTpoHHO-0MOIMoTeuHas cucrema. - URL: https://e.lanbook.com/book/305297 (nata oOpamieHus:
12.01.2025). - Pexxum goctyma: ajisl aBTOpH3. TTOJIb30BaTeNeH.
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13. Ckpurios, B. I1. ®azoBbie nepexossl KpUCTALI-KUAKOCTb-TIAP ¥ TEPMOJMHAMUYECKOE NIofiodue : yueOHoe nocodue / B. T1.
Ckpunos, M. 3. ®aiizyyuus. - Mocksa : PUSMATIIUT, 2003. - 160 c. - ISBN 5-9221-0475-6. - Tekcr : 3neKTpoHHBI //
Jlans : sanexTpoHHO-OMOMMOTEeYHas cucteMa. - URL: https://e.lanbook.com/book/59358 (mata obpammenus: 12.01.2025). -

Pexum nocryna: ajist aBTOpU3. MOJIb30BaTENEH.

14. CémkuH, C. B. TIpubnmkeHHbIe METO/IbI B TEOPHH YUCTHIX U pa30aBlIeHHbIX MArHETUKOB: MOHOTpadusi : MoHorpadusi / C.
B. Cémkun. - BnaguBoctok : BI'Y3C, 2019. - 220 c. - ISBN 978-5-9736-0562-9. - Tekcr : anekTpoHHbIi // JIaHb :
3NIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/161447 (narta obpamienus: 12.01.2025). - Pexum

JOCTYTIA: IJIs1 aBTOPU3. TTOJIb30BaTEIEH.

POHH
PCHT

K

2
|
|
Em
8

Crpanyna 11 u3 12.

SHHD AHANKTAHEC AR CADTE

imE

g



ITporpamma muciuruiunsl "®usuka ¢aszossx nepexonos'; 03.03.02 "dPusuka".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.09.01 ®@uzuxa pazosevix nepexodos

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 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.
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