MUHHUCTEPCTBO MPOCBEIEHU S POCCUICKOI ®EJIEPALIUU

(denepajsbHOe rocyiapcTBeHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOE YUpeKAeHUe BbICIIEro
o0pa3oBaHus
«KpacHosipckuii rocy1apcTBeHHbIN MeJaroru4ecKuii yHuBepcuTer
um. B.II. AcradpneBar»

(KT'ITY um. B.I1. AcradbeBa)

IHPEIMETHAA YACTD (I10 ITPOOUITIO ®PU3UKA)
Teopernyeckas ¢pusuka

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit D9 ®u3nku, TeXHOJOTHU U METOAUKHU 00yYeHHU s

VY4eOHblil TI1aH 44.03.05 ®usnka n Matematrka (oanoe, 2026).plx
44.03.05 IMemaroruueckoe oOpazoBanue (C IByMs IPOQUISIMH MOJATOTOBKH)
Hamnpagsnennocts (npouiib) 00pa3zoBaTenbHOM nporpaMMbl OH3HKa U MaTeMaTHKa
Beimmyckaromye kadenpsr:
MaremaTuku U METOUKH 00yueHHs: MaTeMaTuke; OU3NKY, TEXHOIOTUN U METOTUKI

o0yueHus
Kpanuduxarus O0axanaBp
®dopma 00ydeHus OYHAas
OO0w1ast Tpy10eMKOCTb 16 3ET
YacoB 1o yueOHOMY IUIaHY 576 Bunbl KOHTpOIs B ceMecTpax:
B TOM YHCIIE:
ayJJUTOPHBIC 3aHATHS 0
caMOCTOsITeNIbHAsE paboTa 253,7

KOHTaKTHas paboTa BO BpeMs
npomexyTto4yHoit arrecrauuu (UKP)

Pacnpez[enenne YaC0B JUCHMIIJIMHBI IO CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp 6(3.2) 7(4.1) 8(4.2) 9(5.1) 10 (5.2)
Ha Kypce>) Uroro
Henens 15 3/6 15 3/6 16 2/6 13 3/6 8
Buz 3apsTuii i PIT I PIT v PIT vII PIT i PIT i PIT
Jlexuuu 16 16 14 14 30 30 18 18 14 14 92 92
JlabopaTopHsbie 20 20 18 18 40 40 26 26 18 18 122 122
Kontposb Ha 0,15 ]0,15 0,15 (0,15 | 0,3 0,3
MIPOMEKYTOUHY IO
aTTecTauuio (3a4er)
Kontposns Ha 0,33 /033 033 0,33 |0,33 |0,33 0,99 0,99
MIPOMEKYTOUHY O
aTTECTALIUIO
(9K3amen)
B ToM uncie B 4 4 4 4 4 4 2 2 14 14
thopme
MPAKT.MOATOTOBKH
HWroro aym. 36 36 32 32 70 70 44 44 32 32 214 214
Konrakrhas pabora | 36,15 | 36,15 | 32,33 | 32,33 | 70,33 | 70,33 | 44,33 | 44,33 | 32,15 | 32,15 | 215,29 | 215,29
Cam. pabora 35,85 | 35,85 | 40 40 38 38 100 100 39,85 | 39,85 | 253,7 | 253,7
Yacel Ha KOHTPOJIb 35,67 | 35,67 | 35,67 | 35,67 | 35,67 | 35,67 107,01 | 107,01
Hroro 72 72 108 108 144 144 180 180 72 72 576 576




IIporpammy cocTaBuI(1):

o@mu, Ilpogheccop, bapanos Anexcandp Muxatinosuu;xpmu, Joyenm, Opaosa Upuna Huxonaesna, dpmn, Ilpogeccop, Jlocunos
Banepuii Muxatinosuu

Pabouast nporpamMma AUCIIUIUTNHEL

paspabotana B cootBercTBur ¢ ®I'OC BO:

®denepanbHBIi TOCYAAPCTBEHHBI 00pPa30BaTENbHBIA CTAHIAPT BRICIIETO 00pa30BaHus - OaKagaBpHaT 110 HAIIPABICHNIO TOATOTOBKU
44.03.05 INenaroruueckoe oOpazoBanue (¢ 1ByMs HpoQuisiMU NOATr0TOBKH) (1prka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA Ha OCHOBaHUH yqe6H0r0 IJj1aHa:

44.03.05 INexarorudeckoe oopazoBanue (¢ AByMs MPOGUISIMH TOATOTOBKH)

Hampasnennocts (mpoduiib) 06pa3oBarenbHO# nporpamMMbl Ousnka U MaTeMaTUKa
Brinyckatomue kadenpsr:

MareMaTHKH U METOJUKH 00yueHHs MareMaTuke; OU3UKU, TEXHOJIOTHH U METOIUKH 00yUCHHS

YTBEPAKJICHHOTO yu&HBIM COBETOM By3a oT 24.06.2026 npoTokon Ne 10

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

D9 ®usuku, TeXHOJIOTHU U METOTUKH 00ydeHUsI

IIporokomn ot 06.05.2026 T. Ne 10

3aB. kadenpoit Jlareiaies Cepreii BacuibeBud

CoracoBaHo ¢ npenctaButessiMu paboronareneii Ha 3acenannu HMC YT'H(C), nporokoin Ne8 ot 14 mas 2026 r.

IIpencenarenrs HMC YTH(C) Aémmna Exarepuna AnnpeeBHa



1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

(hopMupoBaHUEe HABBIKOB M YMEHHH ISl HCIIONB30BAHMS TEOPETUUECKHUX U MPAKTHYESCKUX 3HAHUM Al HOCTAHOBKH U PELICHUS

HCCIIeIOBATENLCKUX 3a/1a4 B 001aCTH 001Iel 1 SKCIIEPUMEHTAILHON (PU3UKH, TPHOOPETEHUE YMEHHI U CIIOCOOHOCTEH K aHAU3Y
LR % L > 4 N

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huxn (pazgen) OIL: | 51.0.07.02

2.1 | TpeGoBaHus K NPeIBAPUTEIbHOI MOJATOTOBKE 00YYaIOIIETrOCs:

2.2 | JucuunauHbl (MOAYJIH) M MPAKTHKHU, ISl KOTOPBIX 0CBOEHUE JAHHOI JUCHUTIMHBI (MOIYJIs) HEOOX0IUMO KAK
npeamecTByonee:

2.2.1 | HayuHo-uccnenoBarenbckas padoTa

2.2.2 | Uctopus dpusukn

3. P OPMUPYEMBIE KOMIIETEHIIUHX 1 HHIUKATOPBI UX TOCTU)XEHUA

YK-1: CniocodeH ocyuiecTBIATh NONCK, KPpUTHYECKHIT aHAIN3 U CHHTe3 HHGOpManuyu, NPUMEHATh CHCTEMHBIH MOIXO0/ I
pelleHUs MOCTABJIEHHBIX 3a1a4

YK-1.1: /leMoHCcTpUpYET 3HaHHE 0COOEHHOCTEH CHCTEMHOT0 1 KPUTHYECKOT0 MbILLJIEHH s, ApTyYMEeHTHPOBAHHO GopMuUpYyeT
c00CTBEHHOE CY:KIeHHe H OLleHKY nH(opMauu, MPUHUMAeT 000CHOBAaHHOE pellleHne

3HaTh:

VYpogsens 1 HMeeT mmpokue 3HaHus 00 0COOCHHOCTSAX CHCTEMHOTO U KPUTHYECKOTO MBIIILICHHS,
CBOOO/THO apTyMEHTHPOBAHHO (JOPMHUPYET COOCTBEHHOE CYXKICHUE U OLICHKY
“HPOPMAITUH, TIPUHUMAET 000CHOBAHHOE PEIICHHE.

Yposens 2 HmeeT yBepeHHbIE 3HAHUS 00 0COOSHHOCTSIX CHCTEMHOTO H KPUTHIECKOTO MBIIIIICHUS,
apryMeHTUPOBaHHO HOPMHUPYET COOCTBEHHOE CYyKIEHHE U OIICHKY HH(OpPMaIHHy,
IPUHUMAET 00OCHOBAHHOE PEIICHHE.

VYposens 3 VmeeT NOBEpXHOCTHBIE 3HaHUSA 00 0COOCHHOCTIX CUCTEMHOTO U KPUTUYECKOTO
MBIIIUIEHUS, apTYMEHTUPOBAHHO (opMUpPYeT COOCTBEHHOE CY>KACHUE U OLICHKY
uH(bOpMaIMH, IPUHUMaeT 00OCHOBAaHHOE pelIeHHe C HOCTOPOHHEN TOMOLIBIO.

YMeTh:

Ypogsens | CB000IHO NPUMEHSIET Ha MPAKTHKE 0COOEHHOCTH CHCTEMHOTO U KPUTHUECKOTO
MBIIUIEHHS, apTYMEHTHPOBAHHO ()OPMHUPYET COOCTBEHHOE CYXKICHHUE H OLCHKY
nH(OpMaLyH, MPUHEMAET 000CHOBAaHHOE PEIICHHE.

Yposens 2 [IpumensieT Ha npakTUKE OOJIBIIMHCTBO OCOOEHHOCTEN CHCTEMHOTO U KPUTHUECKOTO
MBIIIIEHHS, apTYMEHTHPOBAHHO (OPMHUPYET COOCTBEHHOE CYKICHHUE M OLIEHKY
nH(OpMaLyH, MPUHEMAET 000OCHOBAaHHOE PEIICHUE.

Yposens 3 ITpumeHseT Ha IPAKTUKE HEKOTOPhIE 0COOEHHOCTH CUCTEMHOTO U KPUTHUECKOTO
MBIIUICHUS, ApTYMEHTUPOBAHHO (pOpMUpPYET COOCTBEHHOE CY>KACHUE U OLICHKY
UH(}OPMaIMH, IPUHIMAET 000CHOBAaHHOE PeLIeHHEe C HOCTOPOHHEN TOMOLIBIO.

Baagern:

VYposens 1 YBepeHHO BIlIaIceT BCEMU OCOOCHHOCTSIMU CHCTEMHOTO U KPUTHYECKOTO MBIIIIICHUS,
apryMeHTUPOBaHHO (HOPMHUPYET COOCTBEHHOE CY>KACHHE U OLIEHKY HH(OpMAIuy,
IpUHAMAaeT 000CHOBaHHOE pelIeHHeE.

Yposens 2 BrnaneeT OOJBITMHCTBOM 0COOEHHOCTEH CUCTEMHOTO M KPUTHYECKOTO MBIIIICHHS,
apryMeHTUPOBaHHO HOPMHUPYET COOCTBEHHOE CYKICHHE U OLICHKY HH(OpMaIHHy,
MIPUHUMAET 0OOCHOBaHHOE PEIICHNE.

Yposens 3 Brnaneer HEKOTOPHIMU 0COOEHHOCTAMH CHCTEMHOTO U KPUTUYECKOTO MBIIILICHHUS,
apryMeHTUPOBaHHO (HOPMHUPYET COOCTBEHHOE CYKAECHHE U OLIEHKY HH(popMaryy,
NPUHUMAET 0OOCHOBAHHOE PELIeHHE ¢ IOCTOPOHHEH TOMOIIEIO.

YK-1.2: [Ipumensiet Jiorudeckue (popMblI U MPOLEAYPHI, CIOCO0EH K pediieKCHH N0 MOBOAY COOCTBEHHOU M 1Y>KOil
MBICJMTEILHOM 1eATeJbHOCTH

3HaTh:

Yposens 1 MosKeT NMepeurciInTb U 0XapaKTepU30BaTh BCE U3YUEHHbIE JIOTHYECKUE (HOPMBI U
HpoLEeIypbl, IPUMEHAEMbIe AT peIICKCHH 110 OBOAY COOCTBEHHON M Ty>KOH
MBICJIUTENBHON JEATEIbHOCTH.

Yposens 2 MoxeT nepeunciuTh U 0XapaKTepu30BaTh OOJIBIIMHCTBO U3YYEHHBIX JJOTHYECKHX (opM 1
IpoLelyp, MPUMEHIEMBIX Ul pe(IeKCHH T10 TOBOAY COOCTBEHHOM U Uy>KOU
MBICIUTEJIHON 1A TEbHOCTH.

Yposens 3 MoeT nepeunciuTh U 0XapaKTepU30BaTh HEKOTOPBIE U3 N3YUEHHbIX JIOTHUECKUX (HOPM U
MIpoLeyp, MIPUMEHIEMBIX Ul peIIEKCHH 110 TOBOAY COOCTBEHHOM U UyKOU
MBICJIUTEIILHOM JIESTEIBHOCTH.

YMmerhb:




Yposens | [ToHOCTBIO CAaMOCTOSTEIBHO OCYIIECTBIISET PE(ICKCHIO IO TIOBOLy COOCTBEHHOH U
qy>KOW MBICITUTENIFHON AESITETbHOCTH.

Yposens 2 B Gobieii cTeneHn caMOCTOSTENbHO OCYIIECTBIISIET PE(ISKCHIO MO TOBOAY
COOCTBEHHOH M 4Y>KOil MBICIIUTEILHON EATEILHOCTH.

VYposens 3 OcytiecTBisieT pedIIeKCHIO M0 MOBOAY COOCTBEHHOW M UyKOH MBICIUTEIEHON
JIESATEIbHOCTH TOJIBKO ITPU HOMOIIH TPETHHX JIHII.

Baapers:

Ypogsens | JleMOHCTpHpYET Ha IPaKTHKE UCIIOJIb30BAHUE BCEX U3YyUEHHBIX JIOTHYECKUX (HOpM U
npouenyp pediaekcu mo NoBogy COOCTBEHHOM M 4y>KOW MBICTUTEIbHOHN JeITeTbHOCTH.

Yposens 2 JleMOHCTpHUpPYET Ha PaKTHKE UCIIOJIb30BaHUE OOJIBIIMHCTBA U3YYECHHBIX JJOTHYECKUX
($hopm 1 npouenyp pedekcuu 1o noBoJy COOCTBEHHOM U Uy>KOH MBICIUTEIBHOM
JIeSITeIbHOCTH.

Yposens 3 JleMOHCTpHpYET Ha MPaKTHKE UCIIOJIb30BAHNE HEKOTOPHIX U3Y4YEHHBIX JIOTHYECKUX (HOpM

U mpoueayp pedIekcHu 1o MOBOLy COOCTBEHHOM U Uy>KOW MBICTUTENEHON NeITeTbHOCTH.

YK-1.3: AHaIM3upyeT HCTOYHUKH HH(OPMAINH C IeJIbI0 BbISIBJICHHS UX IPOTHBOPEYHUii M MOMCKA 10CTOBEPHBIX CY KIeHU

3HaThb:

Yposens | 3HaeT pa3IuyuHble BUIbI HCTOUHUKOB HH(GOPMaLUH B 00JIaCTH TEOPETUUECKOH (hHU3UKY,
QITOPUTMBI UX [IOUCKA U NPU3HAKU JOCTOBEPHOCTH.

VYposens 2 3HaeT OCHOBHBIC BUIbI HCTOYHUKOB HH(OpMAIIMHU B 00JaCTH TEOpETHUECKON (PHU3nKH, a
TaKOKe aITOPUTMBI HX ITOUCKA.

Yposens 3 Hmeet npescTaBieHye 0 BUAaX UCTOYHUKOB HH(GOPMAIUU B 00JIaCTH TEOPETUIECKON
($u3HKH, a TaKKe aNrOPUTMAX UX TTOHCKA.

YMmern:

Yposens | AHanuzupyeTr UCTOUHUKU HH(POPMAIIUU B 00JaCTH TEOPEeTHIECKON (PU3UKH,
CaMOCTOSITEIbHO BBISBILIET U OLPEEIIeT IPOTHBOPEUNs], BhIpaskaeT COOCTBEHHOE
CYXJIEHUE, 000CHOBBIBAET €T0 IOCTOBEPHOCTb.

VYposeHns 2 AHaM3MUpyeT UCTOUHUKH HHPOPMALIUH B 00JIACTH TEOPETHUCCKON (PH3UKH,
CaMOCTOSITETHHO BBISBILIET M OIPE/IENISiET IPOTHBOPEUNS, BBIpaKaeT COOCTBEHHOE
CYXIIeHHEe, 000CHOBBIBAET €T0 JIOCTOBEPHOCTD, IIPU STOM HCIIBITHIBAET HEOOIbIITHE
3aTpyIHEHHUS.

VYposens 3 AHanu3upyeT UCTOUHUKH HHPOPMAIIUH B 00JIACTH TEOPETHUECKON (PU3HKH, HE BCeraa
BBIBIISIET IPOTHBOPEUHSI, C TPYJOM OIIPEIeNsIeT JOCTOBEPHOCTh HCTOYHHKA.

Baaners:

Yposens 1 CB0OOIHO OCYLIECTBISIET AEATEIBHOCTD [0 TIOMCKY UCTOYHUKOB HH(POPMAIUU B 00JIaCTH
TEOpEeTHYECKON (PU3UKH, Ha OCHOBE BBISIBJIICHHBIX IPOTUBOPEUUIl U JOCTOBEPHOCTH
CYXJICHUH, BEIOUpPAET METOABI UCCIIEOBAHUS.

Yposens 2 OcyIecTBIIsET AESTENBHOCTD 10 IOUCKY HCTOYHUKOB MH(GOPMALUK B 00JIaCTH
TeopeTHYecKol (PU3NKH, Ha OCHOBE BBISBICHHBIX IPOTHBOPEUHIA M JOCTOBEPHOCTH
CYXXIIEHUI, BEIOMpAeT METOABI UCCIIEAOBAHMS, TIPH 3TOM HCIBITHIBAET HEKOTOPHIE
3aTpyIHEHHUSL.

Yposens 3 C nocTopoHHEH NOMOIIBIO OCYIECTBIISIET AESTENBHOCTD 110 IOUCKY HCTOUHHKOB
nH(OpMaIK B 001aCTH TEOPETHIECKON (PUBHKH.

IIK-1: CnocoGen ocBauBaTh U HCMOJIb30BATH TEOPEeTHYECKHE 3HAHNUS U MPAKTHYECKHEe YMEHHS U HABBIKH B MPeIMeTHOI
00J1acTH NpH pelreHHN NpodeccHoHANBHBIX 3a1a4

IIK-1.1: 3HaeT CTPYKTYpY, COCTAB U JUJAAKTHYECKHE eJUHUIbI IPeIMeTHOIi 00/1acTH (IIpernojaBaeMoro npeaMeTa)

3HaTh:

Yposens | CBOOOHO OpPHEHTHPYETCS B CTPYKTYPE, COCTaBEe U TUAAKTUUCCKUX eANHNIAX YIeOHOTO
npeaMeTa TeopeTudeckas (Gpu3nka

Yposens 2 XOpoILo 3HAET CTPYKTYPY, COCTaB U TUJAKTUUECKHE AUHHUILI yueOHOTo mpenmera
npeaMeTa TeopeThdeckas  (Hu3HuKa

Yposens 3 B 0CHOBHOM 3Ha€T CTPYKTYpPY, COCTaB M AUNAKTHICCKHIE SANHAIEl yIeOHOTO IIpeaMeTa
TeopeTnyeckas (U3MKa.

Ymern:

Yposens 1 VYMeeT caMOCTOSTEIEHO BRISBIIATE OCHOBHEIC JUIAKTHICCKHE €IMHHUII IT0 TEMaM
y4eOHOTO IMpeaMeTa TeopeTndeckas Gpru3nKa

YPOBGHB 2 ‘VMeeT B OCHOBHOM CaMOCTOSITEILHO BBISBIISITh OCHOBHBIE JUOAKTHYCCKUE €AUHUIIBI I10
TeMaM y4eOHOro mpeaMeTa TeopeTudeckas  (u3uka

Yposens 3 VMeeT BBISBIATH OCHOBHBIC THIAKTHUECKUE SIMHHIBI IT0 TeMaM y4eOHOTO TIpeaMeTa
TeopeTryeckas (HU3MKa Mocae KOHCYIbTAllUH C MPENo1aBaTeNIeM.

Baanern:

YPOBCHB 1 CB060HHO BJIaACCT METOJaMHU 06yquI/m C YUCTOM NUAAKTUYCCKUX CIUHUIL.




Yposens 2

XOpOIHO BJIaJICCT METOJaMU 06y‘IeHI/I$I C YYETOM JUAAKTUYICCKUX SAWHUII.

VYposens 3

B ocHOBHOM BlajiceT MeTOIaMU O6y‘~IeHI/IH C YUYCTOM JUAAKTUICCKUX CIAUHHUII.

IIK-1.2: YMmeeT ocymiecTBAATH 0TOOP y4eOHOI0 COAEPKAHUS AJIs1 €r0 peain3aluy B pa3InyHbIX ¢gopmax o0ydyeHus: B
cooTBeTcTBUM ¢ TpedoBanusmu ®IroC 00O

3HaTh:

Yposens | CB0OOAHO OpUEHTUPYETCA B COAEPKAHUM Y4eOHOTrO IpegMeTa TeopeTuieckas (pU3MKa.

VYposeHns 2 XopolIo 3HaeT coiepKaHre Yy4eOHOTo MpeaMeTa TeopeTrnyeckas Gu3uKa.

VYposens 3 3HaeT OCHOBHOE CO/IepKaHHe Y4eOHOTo MpeaMeTa TeopeTuueckas GPu3nKa.

YMmers:

VYposens | CaMOoCTOATENBHO YMEET OCYIIECTBIISTh 0TOOP YU4eOHOTo coAepKaHusl y4eOHOTOo IpeaMeTa
TeopeTnveckas pU3MKa JJIs er0 pealn3aliy B pa3IuyHbIX (opMax oOydeHHs B
cootBercTBHH ¢ TpeboBanusMu ®I'OC OO.

Yposens 2 B 0CHOBHOM €aMOCTOSITENBHO YMEET OCYIECTBILATE OTOOP yueOHOTO COAEPKAHUS
y4eOHOro nmpeamMeTa TeopeTndeckas pusuka ajis ero pealn3aliy B pa3InyHbIX hopmax
o0yueHus B coorBeTcTBHU ¢ TpeboBanusmu GI'OC OO.

Yposens 3 YMeeT ocyLIecTBIATE OTOOP yU4eOHOro coslepKaHus Y4eOHOro NpeaMeTa TeopeTHIecKas
(u3muKa I ero peaau3aiuy B pa3inyHbIx popMax 00yueHHs B COOTBETCTBUH C
tpeboBanusMu @I'OC OO nocie KOHCYJIBTAIMHN C TPENo/aBaTeNIeM.

Baaners:

Ypogsens 1 CBo0oaHo Binazgeet Tpeboanusmu OI'OC OO.

VYposeHns 2 Xopormo Biazaeet TpedoBanusmMu OI'OC OO.

VYposens 3 Bnaneet ocHoBHbiMU TpeboBanusmu @T'OC OO.

IIK-1.3: /lemoHcTpUpyeT YMeHHe pa3padaTbiBaTh pa3juyHble (OPMbI y4eOHBIX 3aHATHI, MPUMEHATH METOAbI, IPUeMbI U
TEeXHOJIOTHH 00y4eHHUsl, B TOM Yucjie HHPOpPMALHOHHbIE

3HaTh:

Yposens | 3Haet paznuuHble (OPMbI yUEOHBIX 3aHATUH U pa3IHYHbIe METOIbL, IPHEMBI, TEXHOJIOIHU
00y4eHus1, B TOM 4HcIie HHPOPMaLUOHHbIE

VYposens 2 3HaeT 0CHOBHBIE ()OPMBI yUEOHBIX 3aHATHH M OCHOBHBIE METO/BI, IIPHEMBI, TEXHOIOTHI
00yueHus1, B TOM YuCIIe HHYOPMAIMOHHBIC

Yposens 3 3HaeT HeKOTOphle (HOPMBI YUEOHBIX 3aHATUI U HEKOTOPBIE METO/IbI, IIPHEMBI, TEXHOJIOTHU
00yueHus1, B TOM YnCiie HHYOPMAIMOHHBIC

YMmers:

Yposens 1 YMeet pazpabaThIBaTh pasinyHble (OPMbI YIEOHBIX 3aHATHH, IPUMEHATh PA3IUUHbIC
MCTOMBI, IPHUEMBI U TEXHOJIOTUH OGy‘lCHI/Iﬂ, B TOM 4YHUCJIC I/lH(i)OpMaL[l/IOHHbIe

VYposens 2 YMeet pa3pabaTeIBaTh OCHOBHEIE (DOPMBI YUEOHBIX 3aHATHH, TPUMEHATH OCHOBHBIE
MCTOMBI, IPHUEMBI U TEXHOJIOTUH OGy‘lCHI/Iﬂ, B TOM 4YHUCJIC I/lH(i)OpMaL[l/IOHHbIe

VYposens 3 YMeeT pa3pabaTeIBaTh HEKOTOPEIE (POPMBI yUEOHBIX 3aHATHH, TPUMEHATH HEKOTOPBIE
METOJBI, IPUEMBI U TEXHOJIOTHN 00Y4eHNUS, B TOM 4ncIe HHQOPMAIMOHHBIE.

Baaners:

Yposens 1 JleMoHCTpUpyeT yMeHHe pa3padaThIBaTh pa3audIHbIe GOpMBI yUeOHBIX 3aHATHH 110
yueOHOMY MpeaMeTy (pu3uka, NPUMEHATh Pa3IMYHbIE METOABL, IPUEMbI U TEXHOIOTHH
00y4eHHs, B TOM 4HCIIe HHPOPMAIOHHbIE

VYposens 2 JleMOHCTpUpYeT yMeHHe pa3padaThiBaTh OCHOBHBIC (JOPMBI yUEOHBIX 3aHATHIH 110
y4eOHOMY mpenMeTy (GU3HKa, IPUMEHSTh OCHOBHBIE METO/IBI, IPHEMbI I TEXHOIOTHI
00y4eHHs, B TOM 4HCIIe HHPOPMAIOHHbIE

VYposens 3 JleMOHCTpUpYyeT yMeHHe pa3padaThiBaTh HEKOTOPHIE (POPMEI YICOHBIX 3aHATHIA 1O
yueOHOMY MpeaMeTy (pu3uka, NPUMEHATh HEKOTOPBIE METO/BI, IPUEMBI M TEXHOJIOTHU
00y4eHus1, B TOM 4HcIIe HHPOPMaLMOHHEIE

4. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI (MOYJIST)
Kon HaumenoBanmue pa3zesioB U TeM /BHJ Cemectp / | Yacos | Komneren- | Jluteparypa | Unte | Ilpumeuanue
3aHATHA 3aHATHA/ Kypc 11701 M 3JI. peCypChl | PaKT.

Paznen 1. Kinaccuueckasi MeXaHuKa




11 1. OcHOBHBIE IPUHIUIIBI KJTACCHYECKOM VK-1.1 VK- J1.1J11.2 3ager
MEXaHUKHI 1.2 VK-1.3 J1.3
1. DkcniepuMeHTaNbHbIE (PAKTHI. [K-1.1 TIK-
[TpUHIMITBI OTHOCUTENILHOCTH U 1.2 TIK-1.3
JneTepMUHIpoBaHHOCTH. CHCTEMBI OTCYETa
U cucTeMbl koopauHar. [IpeoOpa3zoBanust
[anunest 1 ”HBAPUAHTHOCTH
OTHOCHTEJIHO HUX ypaBHeHUH HploToHa.
2. TuddepeHiuanbHple PHHITUTIBI
MexaHuKH. CBs3u 1 0000IeHHBIE
KOOpAMHATHL. [IpHHINI BUPTYaIbHBIX
nepemeniennid. [Ipunnun HanambGepa.
OO0miee ypaBHEHHE TUHAMUKHU. Y paBHCHHSI
Jlarpamxa. Peakius cBsizell 1 METOA
HEOIIPEe/IeTICHHBIX MHOXKHUTEIEH
Jlarpanxa. /JIex/
1.2 1. MeTo/ibl UHTETPUPOBAHUS OJTHOMEPHOTO YK-1.1 VK- JI.1J11.2 3auer
ypaBHeHHs: HpIOTOHA /7151 pa3InIHbIX 1.2 YK-1.3 JI1.3
BUJIOB cuil. Dusnueckuii u IIK-1.1 IIK-
MaTeMaTHYeCKUH MOIX0bI K 1.2 TIK-1.3
MTOTEHIIMAIBHBIM ¥ HErOJIOHOMHBIM
CHJIOBBIM TIOJISIM.
2 IlpuHIUnI BUPTYaIbHBIX ITEPEMEICHIH.
Ipunun JI' Anam6epa. /J1a6/
13 3.ITocTpoeHnEe MEXaHHUKH Ha OCHOBE YK-1.1 VK- 3auer
BapHAaIIOHHOTO MPHUHIUIA. [IpHHITUT 1.2 VK-1.3
HauMEHBIIIETO JeHCTBHS U YPaBHEHHS [K-1.1 TIK-
Jlarpamxka. CBoiicTBa GpyHkuuu Jlarpanxka. 1.2 TIK-1.3
[Mocrpoenue Gpynkuuu Jlarpanxa s
cBOOOJTHON MaTepUaIbHON TOUKH U
CHUCTEMBI MaTEePHUAJIbHBIX TOYEK.
O06001IeHHBIE UMITYTECHI U UX
coxpaneHre. CBs3b CBOWCTB CHMMETPHHU
MIPOCTPAHCTBA U BPEMEHH C 3aKOHAMH
coxpanenus. Teopema BUpHaa.
/J1ab/
1.4 CaMOoCTOsITeNIbHOE PelleHNe yUeOHbIX YK-1.1 VK- JI1.1J11.2 3ager
3amad 1mo TeMe [. OCHOBHBIE PUHIUTIBI 1.2 VK-1.3 JIL.3
MEXaHUKH U3 3a7aBaeMoro crucka. /Cp/ [K-1.1 TIK-
1.2 TIK-1.3
15 II. ITpumenenue ypaBHenuii Jlarpanxa YK-1.1 VK- JI1.1J11.2 3ager
4. 3agaua IByX TeN U pacCesHUE YaCTHII. 1.2 VK-1.3 JI1.3
Csenenue 3a/1a4¥ IByX TeN K 3a/1a4e O I1K-1.1 IIK-
JIBIKCHUH MaTepUANBHON TOUYKH B ITOJIE 1.2 TIK-1.3
LEHTPAITBHOM CHJIIBI. 3aKOHBI COXPAHEHHUSL.
D¢ exTrBHbIM noTeHuMan. MHTErpanpHoe
n muddepeHnuanbHOe ypaBHEHUS
op6utsl. 3agaya Keruepa. BeiBo 3aKoHOB
Kennepa. Paccessaue actui u hopmyina
Pesepdopna. /JTex/
1.6 3aKkoHbI coxpaHeHus B JlarpaH:xeBoi YK-1.1 VK- JIL.1J11.2 3auer
MeXaHUKe. 1.2 VK-1.3 JI1.3
JIBIKeHNE B LIEHTPAJIbHBIX MOJIAX, IK-1.1 IIK-
ONUCBIBAEMBIX PA3TUUHBIMHU 1.2 TIK-1.3

MOTEHIMATBHBIMU QYHKIUSIMHU. 3aMHCh
¢yskuuu Jlarpanxa B IEHTPaJIbHOM TIOJIE.
[Tnockoe nBuxenue. 3anaua Kemnepa ms
HMHTETPAJIbHOTO YPaBHEHUS OPOMTEI.
®opmyna Pesepdopna u ee
Moudukanuu. /J1a6/




1.7 5.Maubie kone6anusi. BeiBog 0CHOBHOTO 4 YK-1.1 VK- 3auer
YpaBHEHHUS JIJIsl OZTHOMEPHBIX KOJICOaHUH. 1.2 YK-1.3
AMIUIMTY I3, 9acToTa, (ha3a u IHEPrHUsl. TIK-1.1 K-

Tpenue u quccunaruBHas QyHkims Pames. 1.2 TIK-1.3
BriHyX1eHHBIE KOJIeOaHUS U PE30HAHC.

[NonsTre o nenbra-GpyHkuun upaxa u ee

¢uznueckuii cmpicin. Meron @ypre u

METOJ KOMILJICKCHBIX aMIUIATY/.

BocnpuiuMuHBOCTb, AUCTIEPCHS U

MOTJIONICHHUE CUCTEeMBI. /J1ab/

1.8 CaMocTosATeNIbHOE pellicHHEe YUeOHBIX 4 YK-1.1 VK- JI.1J11.2 KontponbHoe
3a1a4 IS CIavM MPEeroaaBaTeno (Kak 1.2 VK-1.3 JJ1.3 3amanue Nel
MOJrOTOBKA K 3auery) /Cp/ MK-1.1 K-

1.2 TIK-1.3

1.9 II1. Kanonu4eckuit popmanusm 4 YK-1.1 VK- JI.1J11.2 3ayer
6. Ypasaenus ['amunbToHa. dazoBoe 1.2 YK-1.3 J1.3
mpoctpancTBo. [IpeobpazoBanue TIK-1.1 TK-

Jlexanpa, ero reoMeTpUUeCKUil CMBICIL. 1.2 TIK-1.3
Ou3nuecKuit CMBICI (PyHKIUH
T'amunerona. BeiBog ypaBHeHHIH
T'amMunbTOHA M3 BAPHALIUOHHOTO
npunimna. O61iee BeIpaKeHHE IS
Bapualy AeHCTBHA (BapHalllOHHAs
3a/1a4a ¢ He3aKPEIUICHHBIMHU KOHIIAMH).
IIpuHIIMTT HAUMEHBIIIETO NEUCTBUS
Moneprion. ['eoneznyeckue TUHUN.
JeiicTBre Kak QYHKIUSA KOOPJMHAT U
BpeMeHH. YpaBHeHHe | aMuIbTOHa-
SIko6wu. /JIex/

1.10 7. Kanonuueckue npeoOpa3oBaHus. 2 YK-1.1 VK- 3auer
OCHOBHOE TOXJIECTBO JIJIs IPOU3BOIAIICH 1.2 VK-1.3
¢yskunu. Haxoxnenue ypaBHeHUI TIK-1.1 I1IK-

MpeoOpa3oBaHus 1O MPOU3BOASIIECH 1.2 TIK-1.3
¢ynkiuu. CrkoOku [Tyaccona u ux
WHBapHAHTHOCTH OTHOCHUTEIILHO
KaHOHHYECKUX npeobpaszoBanuii. /J1ab/
111 IV. Pa3zButne naeit kiaccuueckoi 4 VK-1.1 VK- JI1.1JI1.2 3auer
MEXaHHUKH 1.2 YK-1.3 J1.3
8. OnTHKO-MeXaHWYeCcKasi aHaJIOTUsl. TIK-1.1 IIK-
®duznyeckas onTuka. BoaHosoe 1.2 TIK-1.3
ypaBHeHue. ['eomeTpuyeckas ONTHKA.
VYpaBHeHue 31KOHATA. AHAJIOTUS MEKIY
reoOMEeTPUYECKON ONTUKON U
raMuJIbTOHOBOM MeXaHUKOH. BonHOBBIE
CBOWCTBA MaTepPHAJIbHBIX YACTHII.
Ypaeuenue Ulpeaunrepa. /Jlex/
1.12 CamocrosrenbHast pabora mo teme I1. 6 YK-1.1 VK- JI.1J11.2 3auer
IIpumenenne ypaBuenuit Jlarpamka . 1.2 YK-1.3 JI1.3
Pemenue 3anau u3 3amaHHoro crucka. /Cp/ TIK-1.1 IIK-
1.2 TIK-1.3
1.13 CamocrosrenpHast pabora o teme I11. 6 YK-1.1 VK- JI1.1JI11.2 3auer
Kanonuyeckuii popmanusm. Penienue 1.2 VK-1.3 J1.3
3a/1a4u U3 3alaHHOTO crucka. /Cp/ TIK-1.1 IIK-
1.2 TIK-1.3
1.14 CamocrosrenpHast pabora o teme [V. 6 YK-1.1 VK- JI1.1JI11.2 3auer
PazBuTne naei KiraccHIecKoil MEXaHHMKH. 1.2 VK-1.3 JJ1.3
Pemenue 3amau u3 3amaHHoro criucka. /Cp/ TIK-1.1 IIK-
1.2 TIK-1.3
1.15 CamMocTosTeIbHOE pelIeHrne 3a1a4 JUIs 7,85 | YK-1.1 VK- JI1.1J11.2 KonTponsHoe
cIauu mpernojiaBatento 3 KoHTpoasHOTO 1.2 VK-1.3 JJ1.3 3aaHue 2
3amanus 2 (Kak HOATOTOBKA K 3auety) /Cp/ IK-1.1 IIK-
1.2 TIK-1.3
1.16 IIpoMexyTouHas aTTecTauus 0,15 | VK-1.1 VK- JI1.1J11.2 3auer
(3auer) /KP3/ 1.2 VK-1.3 JI1.3
TK-1.1 ITK-

1.2 TIK-1.3




Paznen 2. Kinaccuueckas
JIEKTPOAMHAMHKA

2.1

I. KpaTtkue cBeaeHUs U3 TEH30pHOI'O
HCUYHCIICHUS

1.1. Beenenue. [lonsaTue KoopauHaT U
BBe/IeHHE UX B pu3nKy. CHCTeMBI OTCUeTa
B (u3uke U GU3NIECKUIT CMBICIT
KoopauHaT. Beenenne nHepranbHBIX
CHCTEM OTCUeTa.

1.2. TTonsiTue TeH3opa. KoBapuanTtHbIe U
KOHTPBapUaHTHBIC TEH30PbL. AJrebpan-
4yecKue, FeOMETPUIECKHe U
nuddepeHanbHble CBOMCTBA TEH30POB.
MarpudHoe mpeacTaBIeHHe TEH30POB KaK
HaunboJiee BocTpeOoBaHHOE B (hU3HKe.
Ten3opHas 3a1MCh OCHOBHBIX
nuddepeHnuanbHbIX onepanuii B GU3MUKe.
/JTex/

VK-1.1 VK-
1.2 YK-1.3
IK-1.1 IIK-
1.2 TIK-1.3

J1.1J11.2
J1.3

DK3aMeH

2.2

II. OcHOBHBIE MOJOKEHUS CIIEIUATBHON
TEOPHU OTHOCUTENHFHOCTH U
3JIEKTPOMAarHUTHOE T10JIe

2.1. Mocrynarel DiHIITEHHA.
ITpeo6paszoBanus Jlopenua. CneacTsus:
PENIATUBUCTCKIE KUHEMATHIECKUE

3¢ dexThI (COKpaleHus MacTaboB U
3aMejieHrne BpeMenn). DyHKIus
Jlarpamka B criennaabHOW TEOPHU
OTHOCHUTENILHOCTH. PensTuBucTCKIE
YpaBHEHUS IBUKCHUSI.

®ynkuusa Jlarpanxa npu ABUKEHUH B
9JIEKTPOMAarHUTHOM 1onie. /JIex/

YK-1.1 VK-
1.2 VK-1.3
IK-1.1 IIK-
1.2 TIK-1.3

J1.1J11.2
JI1.3

DK3aMeH




2.3

III. YpaBHEHH 3JIEKTPOMArHUTHOTO TOJIA
U MX IPUMEHCHUS

3.1. YpaBuenus Jlarpamka ans
HENpPEpbIBHBIX CUCTEM. [[BrkeHHe
TOYEYHOTO 3apsiJia B AJIEKTPOMArHUTHOM
nose. TeH30p 3/1eKTPOMarHUTHOTO HOJISL.
I'pasueHTHAs MHBAPUAHTHOCTb.
ITpeo6pa3oBanue JlopeHua Ajst HOS.
VpaBaennus MakcBesuia B TpeXMEPHOM
npocTtpancTse. Jlarpamkuan
3JIEKTPOMArHUTHOT'O TOJIS.
YeTbIpeXMEPHBII BEKTOP TOKA U
YpaBHEHHE HENPEPHIBHOCTU. Y pPaBHEHHS
MakcBesuia pelsiTHBUCTCKO-
WHBapuaHTHOM BHe. [I10THOCTD BHEprUH,
Bekrop [loitaTHHTa. TeH30p sHEprun
HMITYJIbCa 3JIEKTPOMArHUTHOTO MOJIS.
3aKOH COXpaHEHHs YHEPTUH, UMITYJIbCa U
MOMeHTa uMIyJbca. MaTerpansHas Gpopma
ypaBHeHui Makcseinna. [loTeHunanbHas
(bOopMyIMPOBKA IIEKTPOAUHAMUKH.
VYpaBuenue Jlanambepa.

3.2. Cratuyeckue mos.

[TocrostHHOE 3IIEKTPOCTATHYECKOE TT0JIE.
3akoH kysoHa. [lore pasHOMEpHO
IBUKyLIero 3apsna. [locrosHHOE
MAarHuTHoe noje. JumnoasHbIil u
MYJIBTHITONBHBII MOMEHTHI. CHcTeMa
3aps/I0B BO BHEIIHEM 3JIEKTPHUECKOM
mosie. MarauTHeIi MoMeHT. Teopema
Jlapmopa.

3.3. DneKTpOMAarHuTHEIE BOJIHEI.
BonnoBoe ypaBaenue. [lmockue BOTHBL
Cdoepuyeckue BoHbl. OO0IIICE pelieHre
HEOJJHOPO/IHOTO BOJTHOBOTO ypaBHEHHUSI.
3anazpIBatoIIne MOTCHIHAbI.
ITorenunansl Jluenapa-Buxepra.

3.4. Teopus U3IydeHHUS.

JunoneHoe n3nydenue. KanpymnonsHoe u
MarHHuTO-TUITOJIBHOE M3y YeHHE.
W3nyuenue nBrxKyIerocs 3apsia.
Paccesdnue n nucnepcus.
OnexTpoMarHuTHas Macca. TpyJHOCTH
KJIACCUYECKOM DJIEKTPOJAUHAMUKH.
/Jex/

10

VK-1.1 VK-
1.2 VK-1.3
IK-1.1 IK-
1.2 TIK-1.3

J1.1J11.2
J1.3

DK3aMeH

2.4

OCHOBHBIE OIIEpAlUH C TEH30PaMH.
TenzopHslit ananus. /J1ab/

YK-1.1 VK-
1.2 VK-1.3
[K-1.1 IIK-
1.2 TIK-1.3

J1.1J11.2
J1.3

DKk3aMeH

2.5

PaccmoTpenne npuiioxeHnid NpuMeHeHHs
ypaBHeHuid MakcBesna -
(byHIaMEHTaNbHBIX YPaBHEHUMH
2JIEKTPOANHAMUKHU. 3aHATHUSA CBSI3aHbI C
TeMaTHUKOI JekunonHoro pasaeina III.
YpaBHEHHUS JIEKTPOMAarHUTHOTO TMOJISL M UX
npumeHenus. /J1ao/

14

VK-1.1 VK-
1.2 VK-1.3
MK-1.1 IIK-
1.2 TIK-1.3

J1.1J11.2
J1.3

DK3aMeH

2.6

CamocrosTenbHas paboTa 10 N3yYESHUTO
BOIpocoB paznena [. Pemenne 3anaq mo
Teme pazzaena I. /Cp/

VK-1.1 VK-
1.2 VK-1.3
IK-1.1 IIK-
1.2 TIK-1.3

J1.1J11.2
J1.3

DK3aMeH




2.7 CamocrosiTenbHas paboTa 0 U3yUEHUIO 10 VYK-1.1 VK- J1.1J11.2 OK3aMeH
BorpocoB paszena 1. Permenue 3amau no 1.2 YK-1.3 J1.3
teme pazaena 1. /Cp/ MK-1.1 IIK-
1.2 TIK-1.3
2.8 CamocTrosTenpHas paboTa 1Mo U3y4eHHIO 14 YK-1.1 VK- JI.1J11.2 DK3aMeH
BOTIPOCOB pazjena. PenieHune 3a1aq no 1.2 YK-1.3 J1.3
teme paszaena 1. /Cp/ IK-1.1 K-
1.2 TIK-1.3
2.9 CamocrosTenpHas paboTa 1o peuieHne 8 YK-1.1 VK- JI.1J11.2 KontponbHoe
3anauy u3 KonrponbHoro 3aganus 1 (k 1.2 YK-1.3 J1.3 3aganue 1
sk3ameHny). /Cp/ IK-1.1 IIK-
1.2 TIK-1.3
2.10 IIpomexyTouHast aTTecTalus 0,33 | VK-1.1 VK- JI.1J11.2 DK3aMeH
(ox3amen) /KPD/ 1.2 VK-1.3 J1.3
MK-1.1 IIK-
1.2 TIK-1.3
211 IIpomesxyTouHast aTTecTanus /OKk3amMen/ 35,67 | YK-1.1 VK- JI.1J11.2
1.2 VK-1.3 J1.3
MK-1.1 TIK-
1.2 TIK-1.3
Pa3gen 3. KBanToBasi MexaHuKa
31 OCHOBHBIE TTOJIOKEHHS U TIOHATHUS 2 YVK-1.1 VK- JI1.1J11.2 DKk3aMeH
KBaHTOBOH MexaHukH /JIex/ 1.2 VK-1.3 J1.3
MK-1.1 IIK-
1.2 TIK-1.3
3.2 VYpasuenue IlIpenunrepa. CtanuoHapHble 4 VK-1.1 VK- J1.1J11.2 DK3aMeH
COCTOSIHUS. Y paBHEHHE HENPEPBIBHOCTH. 1.2 YK-1.3 J1.3 KonTponsraoe
JuHamuKa cpeHUX (PU3NIECKUX BEITHYHH. TIK-1.1 IIK- 3amanue 1
Teopemsr DpeHdecta. 3aKOHBI 1.2 TIK-1.3
coxpaHeHus. CBA3b CHMMETPHH C
UHTErpanaMu ABMKeHus. /J1ab/
3.3 KBanToBas nuHamuka /JIex/ 2 YVK-1.1 VK- JI1.1J11.2 Dk3aMeH
1.2 VK-1.3 J1.3
IK-1.1 TIK-
1.2 TIK-1.3
3.4 BonnoBas ¢yHxuus Onepatopbl 4 VK-1.1 VK- JI1.1J11.2 DKk3aMeH
¢m3udeckux BeauuuH CrieKTpaabHas 1.2 VK-1.3 J1.3
3a/a4a SIBHBIN BUJ OIIEpaTOpPOB TIK-1.1 K-
¢usnueckux BennurH COCTOSHUS C 1.2 TIK-1.3
oTpeielIeHHBIMU 3HAaYeHHAMH (DU3HIECKON
BesInunHEl COOTHOLIEHHE
HeomnpeaeneHuocreit. /J1a6/
3.5 I'apmonnueckuii ocruuistop /Jlex/ 4 VK-1.1 VK- J1.1J11.2 Dk3aMeH
1.2 YK-1.3 J1.3 KonTponsnoe
TIK-1.1 K- 3aganue 1
1.2 TIK-1.3
3.6 OrnucaHue Ha s3bIKE OIIEPATOPOB 4 VK-1.1 VK- J1.1J11.2 Dk3aMeH
pOXJIeHUs U yHHUTOXEHHs. CIIeKTp 1.2 VK-1.3 J1.3
SHEPI'UHU, [NIABHOE KBAHTOBOE YHCIIO. TIK-1.1 K-
Bonnossle pynkunu. CpaBHeHHE 1.2 TIK-1.3
KJIACCHYECKOT0 M KBAHTOBOTO
TapMOHMYECKHX OCIIIUIATOPOB. Teopema
Bupuana. [Ipasuna or6opa.
NHTEeHCHMBHOCTH JAUIIOJIBHOI'O
n3nyuenus. /J1ab/
3.7 [IpsiMmoyronbHas NOTEHIMANBHAS IMa 2 YK-1.1 VK- JI1.1JI11.2 DK3aMeH
(crarmonapHsle cocrosHus) /JIlex/ 1.2 VK-1.3 J1.3
IK-1.1 TIK-
1.2 TIK-1.3
3.8 JIBI>KeHne 4acTULbl B chepryecKu- 2 YK-1.1 VK- JI1.1JI11.2 DK3aMeH
CUMMETPUYHOM I10J1€ (AUCKPETHBIN 1.2 VK-1.3 JI1.3
cniextp) /Jlex/ IK-1.1 K-

1.2 TIK-1.3




3.9 JBr>KeHHE JacTHLbl B KYJIOHOBCKOM I10JIE 2 VK-1.1 VK- J1.1J11.2 Ok3aMeH
(muckpetHsblit cnekTp) /Jlex/ 1.2 YK-1.3 JI1.3
IK-1.1 K-
1.2 TIK-1.3
3.10 CoOcTBeHHbIe 3HaUCHHS (TJIIABHOE 2 YK-1.1 VK- JI.1J11.2 Dk3aMeH
KBaHTOBOE YHCJIO, OpOUTAIBEHOE 1.2 YK-1.3 JI1.3
KBAaHTOBOE YHMCJI0, MArHUTHOE KBAHTOBOE IIK-1.1 TIK-
YKCJI0) U COOCTBEHHBIC ()YHKIINU 1.2 TIK-1.3
(chepuueckue u paguanbHbIE).
[peacTaBieHne O «KBAaHTOBBIX
opb6uraxy /J1a6/
3.11 ATtoM Bogopoaa. CrieKTpalibHbIE CepUU 4 YK-1.1 VK- JI.1J11.2 Dk3aMeH
Jlaiimana, banemepa, [TameHa. CriekTpsbl 1.2 YK-1.3 JI1.3
BOJIOPOIONIONOOHBIX aTOMOB. /J1ab/ IK-1.1 TIK-
1.2 TIK-1.3
3.12 Criue anektpoHa. YpaHenue [aymm. 2 YK-1.1 VK- JI.1J11.2 Dk3aMeH
Dddexr 3eemana /Jex/ 1.2 YK-1.3 JI1.3
IK-1.1 IK-
1.2 TIK-1.3
3.13 Ompit [lITepra u I'epnaxa /J1a6/ 2 YK-1.1 VK- JI.1J11.2 DKk3aMeH
1.2 VK-1.3 JI1.3
IK-1.1 IK-
1.2 TIK-1.3
3.14 Teopust BO3MYILEHHHA 0€3 BHIPOKICHHS. 2 YK-1.1 VK- JI.1J11.2 DKk3aMeH
Teopus BO3MYILEHHH C 1.2 VK-1.3 JI1.3
BhIpOKaeHUEM /JIex/ IK-1.1 TIK-
1.2 TIK-1.3
3.15 ToxaecTBeHHble YyacTulsl /J1ad/ 2 VK-1.1 VK- JI1.1J11.2 DK3aMeH
1.2 VK-1.3 JI1.3
IK-1.1 IK-
1.2 TIK-1.3
3.16 DneMeHThI TeOpuH u3yuenus /Jlex/ 2 YK-1.1 VK- JI.1J11.2 DKk3aMeH
1.2 VK-1.3 JI1.3
IK-1.1 IK-
1.2 TIK-1.3
3.17 CumMeTpus BOJTHOBOW (YHKIIUH 4 VYK-1.1 VK- JIT.1J11.2 DK3amMeH
TOXIE€CTBEHHBIX YaCTHI]. BO30OHEI, 1.2 VK-1.3 JI1.3
(depmuonsl. [Tpunnun Iaymm. [K-1.1 TIK-
I'enuenono6Helit atom /J1a6/ 1.2 TIK-1.3
3.18 CamocrosTenbHast paboTa 1Mo pelneHuIo 20 VYK-1.1 VK- JI.1J11.2 Pemienue 3amau
WHNBUAYAIIBHBIX yueOHBIX 3a1au /Cp/ 1.2 VK-1.3 JI.3 DKk3aMeH
MK-1.1 IK-
1.2 TIK-1.3
Paznen 4. ®dusuka sapa u
3J1eMEeHTAPHBIX YaCTHI
4.1 @dyHIaMeHTaJIbHbIE YaCTUIIBI U 2 VK-1.1 YK- JI1.1 J11.2 DK3aMeH
(byHIaMeHTaTbHbIC 1.2 VK-1.3 JI.3
B3aumozneiicteusa. /Jlex/ I1K-1.1 TIK-
1.2 TIK-1.3
4.2 CBolicTBa cTaOMIBHBIX SAEP U HYKIOHOB, 2 YK-1.1 VK- JI1.1J11.2 OK3aMeH
METO/IBI X HcclienoBanus /JIex/ 1.2 VK-1.3 JI1.3
IK-1.1 K-
1.2 TIK-1.3
4.3 CumMMeTpuH U CIOHTaHHOE HAapYLICHUE 2 YK-1.1 VK- JI1.1J11.2 OK3aMeH
cummerpu. /JIex/ 1.2 VK-1.3 JI1.3
IK-1.1 K-
1.2 TIK-1.3
4.4 Onextpocnadas teopus. O0beanHEHUE 4 VK-1.1 VK- JI1.1J11.2 OKk3aMeH
(hyHIaMEeHTAIILHBIX B3aUMOICHCTBUSL. 1.2 VK-1.3 JI1.3
OCHOBBI (DM3MYECKON CTAaHIAPTHON MK-1.1 TK-
mozenu /Jlex/ 1.2 TIK-1.3
4.5 CBolicTBa cTaOMIBHBIX SAEP U HYKIOHOB, 4 YK-1.1 VK- JI1.1J11.2 OK3aMeH
METO/IBI UX HcclienoBanus /J1ad/ 1.2 VK-1.3 JI1.3
IK-1.1 K-

1.2 TIK-1.3




4.6 SInepHble CHIIBI U UX OCHOBHBIE CBOMCTBA. 2 VK-1.1 VK- JI1.1J11.2 DK3aMeH
PagunoaktuBHbIC TpeBpatieHus saep /J1ad/ 1.2 YK-1.3 JI1.3
IK-1.1 K-
1.2 TIK-1.3
4.7 Mopenu aTOMHOTO siipa. SaepHbie 4 YK-1.1 VK- JI.1J11.2 Dk3aMeH
MpeBpalleHus 1 B3aumoieiicteus /J1ab/ 1.2 YK-1.3 JI1.3
IK-1.1 IK-
1.2 TIK-1.3
4.8 DneMeHTapHbIe YacTUIlbl. MeTO/IbI 2 YK-1.1 VK- JI.1J11.2 Dk3aMeH
00OHapyKeHHE HOBBIX JIEMEHTAPHBIX 1.2 YK-1.3 JI1.3
qactur /J1ab/ IK-1.1 IK-
1.2 TIK-1.3
4.9 Anpossl u nentonsl. KBapku /J1a6/ 2 YK-1.1 VK- JI.1J11.2 DKk3aMeH
1.2 VK-1.3 JI1.3
IK-1.1 IK-
1.2 TIK-1.3
4.10 CamocrosTenpHas paboTa 1o peleHnuIo 18 YK-1.1 VK- JI.1J11.2 Pemienue 3anau
WH/IMBUIyaNIbHBIX yueOHBIX 3a1au /Cp/ 1.2 YK-1.3 JI1.3 Dk3aMeH
IK-1.1 IK-
1.2 TIK-1.3
411 IIpomexyTouHast aTTecTarus 0,33 | VK-1.1 VK- JI.1J11.2 DKk3aMeH
(ox3amen) /KPD/ 1.2 VK-1.3 JI1.3
MK-1.1 IK-
1.2 TIK-1.3
4.12 IIpomexyTouHast aTTecTanus /OKk3amMeH/ 35,67 | YK-1.1 VK- JI.1J11.2
1.2 VK-1.3 JI1.3
IK-1.1 IK-
1.2 TIK-1.3
Pazpen 5. Cratuctnyeckas pu3uka
5.1 C1. DneMeHThI TEOPHHU BEPOSITHOCTEH. 1 YK-1.1 VK- JI1.1J11.2 Ok3aMeH
BunomuansHoOe pacnpenenenue. /J1a6/ 1.2 VK-1.3 JI1.3
IK-1.1 IK-
1.2 TIK-1.3
5.2 JI1. OcHoBHEIe onpenenenus. Oaykryanuu 2 VK-1.1 VK- JIT.1J11.2 OK3aMeH
IUTOTHOCTH B KJIACCHYECKOM rase. /JIex/ 1.2 YK-1.3 JI1.3
MK-1.1 IK-
1.2 TIK-1.3
5.3 JI2. Tlpumepsl noacyeTa yucaa JOCTYIHbBIX 1 YK-1.1 VK- JI1.1J11.2 OKk3aMeH
cocrostamit QQ (Yacts 1). Q B cucteme u3 N 1.2 VK-1.3 JIL.3
cnuHOB 1/2 B MarHuTHOM mode. /J1ad/ MK-1.1 IK-
1.2 TIK-1.3
5.4 C2. BbluucieHue CpeiHeTo U AUCIIEPCUN 1 YK-1.1 VK- JI1.1J11.2 OK3aMeH
(muckpeTHBIE ClTydaliHbIe 1.2 VK-1.3 JIL.3
BeJIMYHHBI). /J1ab/ ITK-1.1 TIK-
1.2 TIK-1.3
55 JI3. [Ipumeps! oacyeTa yucia JOCTYMHBIX 2 VK-1.1 VK- JIT.1J11.2 OK3aMeH
cocrostauit  QQ (Yacts 2). Q B nueanbHOM 1.2 VK-1.3 JIL.3
KBaHTOBOM rase. Q1 u-npl . Meton I1K-1.1 IIK-
mozcyeta () B IPOCTPAHCTBE TTABHBIX 1.2 TIK-1.3
KBaHTOBBIX uuced. /J1a6/
5.6 C3. BbIUUCIICHHE CPEIHETO U AUCTIEPCHU 2 YK-1.1 VK- JI.1J11.2 Ok3aMeH
(HempephIBHbIE CITydaiiHbIe 1.2 VK-1.3 JI1.3
BeJNMUUHEI). /J1ab/ IK-1.1 IIK-
1.2 TIK-1.3
5.7 JI4. Tlpumepsl noacyeTa yucaa JOCTYIHbBIX 2 YK-1.1 VK- JI1.1J11.2 OK3aMeH
cocrostauit Q (acts 3). dQ1 u-up1 B 1.2 YK-1.3 JI1.3
SHepreTrHdecKoM cioe. [ImoTHocTh MK-1.1 TK-
opouTaseii. /J1ad/ 1.2 TIK-1.3
5.8 C4. Tlogcuet uucna AOCTYMHBIX 1 VK-1.1 VK- JIT.1J11.2 DK3aMeH
coctostHui. /J1ab/ 1.2 VK-1.3 JI1.3
IK-1.1 K-

1.2 TIK-1.3




5.9 JI5. IIpuMepsl nozacyeTa yucaa JOCTYIHBIX 2 VK-1.1 VK- J1.1J11.2 OK3aMeH
cocrosiauii Q (Yacts 4). dON u-11  (3N- 1.2 VK-1.3 JI1.3
MEpHBIN chepryecKkuii cloi). IK-1.1 TIK-
Pacnpezenenue sHepruu MKy IBYMs 1.2 TIK-1.3
MOJICUCTEMAaMH, HaXOISIIIUMUCS B
teroBoM koHTakTe (p(E)). /Jlex/
5.10 Kpl. Konrponsnas padora 1. "Iloacuer 10 YK-1.1 VK- JIL.1J11.2 DK3aMeH
4lcIa JOCTYIHBIX cocTostHui" /Cp/ 1.2 YK-1.3 J1.3
IK-1.1 IK-
1.2 TIK-1.3
5.11 JI6. O6cyxneHne moHATUS 2 VYK-1.1 VK- JIT.1JI1.2 DK3aMeH
"surponus" (npeseHrauus, ul). /Jlex/ 1.2 YK-1.3 J1.3
IK-1.1 K-
1.2 TIK-1.3
5.12 C5. TepMoaguHaMHYECKOE 1 VYK-1.1 VK- JIT.1JI1.2 DK3aMeH
paBHoBecue. /J1ab/ 1.2 YK-1.3 J1.3
IK-1.1 K-
1.2 TIK-1.3
5.13 JI7. TepmoauHamMu4eckoe paBHOBECHE 2 VYK-1.1 VK- JIT.1JI1.2 DK3aMeH
(mpesenranys, 42). 2-e Ha4aIo 1.2 VK-1.3 JI1.3
TePMOIUHAMHKH, HEOOPATUMOCTb, ITK-1.1 TIK-
IPUYUHHOCTS. /JIex/ 1.2 TIK-1.3
5.14 JI8. OcHOBHBIE HUHTEHCHUBHBIC TTApPAMETPHI 2 VK-1.1 VK- JI.1J11.2 Dk3aMeH
TepMOIMHaMu4ecKoro paBHoBecus (Y1). 1.2 YK-1.3 JI1.3
TeMmnepatypa, XUMUYECKUI ITK-1.1 TIK-
notexnua. /J1ad/ 1.2 TIK-1.3
5.15 C6. OtpunarensHbie TeMueparypsl. /J1a6/ 1 YK-1.1 VK- JI.1J11.2 DKk3aMeH
1.2 VK-1.3 JI1.3
ITK-1.1 K-
1.2 TIK-1.3
5.16 C.p. 1. Xumunueckuii norenuuan /Cp/ 10 YK-1.1 VK- JI.1J11.2 CamocrosrenbH
1.2 YK-1.3 JI1.3 o¢ pelieHue
IIK-1.1 IIK- MPETI0KEHHBIX
1.2 TIK-1.3 3ajad 1o
HOBOMY
MaTepHary
5.17 JI9. OcHOBHEIE HHTEHCUBHBIE TTApaMETPHI 2 VYK-1.1 VK- JIT.1J11.2 DK3ameH
TepMOIUHAMHYECKOTO paBHOBecHs (U2). 1.2 VK-1.3 JIL.3
JaBnenwue, cBs3b ¢ aHTpOnIIel. OCHOBHOE [K-1.1 TIK-
TEPMOIUHAMHYIECKOE TOXKIECTBO. 1.2 TIK-1.3
Hepagsencteo Kiaysuyca, OcHoBHOE
TepMOAMHAMHUUYECKOE HEPaBEHCTRO. /JIex/
5.18 C.p. 2. TepMoiMHAMUYECKUE TTOTCHIIUAIIBI 14 VK-1.1 VK- JIT.1J11.2 CamocTosTeIbH
F, H, ®. /Cp/ 1.2 YK-1.3 JI1.3 o€ U3yueHHe
MK-1.1 IIK- TEOPETUYECKOTO
1.2 TIK-1.3 MaTepuana (¢
TIOMOIIBIO
y4ueOHOTO
ocoous u
BH/ICOJICKITUH )
5.19 JI10. Kanonuveckoe u 6omb110€ 2 YK-1.1 VK- JI.1J11.2 Bounbiioe
KaHOHWYECKOE paclpesiesieHue. 1.2 VK-1.3 JI1.3 KaHOHHYECKOe
Wneonorus cratucTHuecknx MK-1.1 IIK- pacripenenenuie
aHcamouei. /JIex/ 1.2 TIK-1.3 naetcs 0e3
BBIBOJI2, TIO
aHAJIOTUH C
KaHOHHYIECKHUM,
moipoOHOCTH
BBIBOJIA
OTHOCATCS Ha
CaMOCTOSITEIIbH

yio paboty




5.20 C.p. 3. bonbl0e KAHOHUYECKOE 10 VYK-1.1 VK- J1.1J11.2 CaMocTosTENbH
pacnpenenenue ['n66ca. /Cp/ 1.2 YK-1.3 JI1.3 o€ u3yueHHe
TIK-1.1 K- TEOPETUIECKOTO
1.2 TIK-1.3 MarepHaia ¢
HOMOIIBIO
yueOHOTO
nocobus
5.21 C7. Cpenusist SHEpPTHUS U TEIIOEMKOCTh 1 YK-1.1 VK- JI.1J11.2 IIpoBepouHnas
JIBYXYPOBHEBOH CHCTEMbI. AHOMAJIHS 1.2 YK-1.3 JI1.3 pabora Ne 1.
MorTxku. /J1ad/ MK-1.1 IIK-
1.2 TIK-1.3 (Hanuaue
pa3bopa 3a1a4n
B TE€Tpagu
poBepsieTcs y
KaXJI0T0
CTyZIEHTa)
5.22 JI11. Pactupenenenus @epmu-Aupaxa u 2 YK-1.1 VK- JIL.1J11.2 DK3aMeH
Boze-Diinmreiina (Yactu 1, 2). /Jlex/ 1.2 YK-1.3 JI1.3
MK-1.1 IIK-
1.2 TIK-1.3
5.23 C8. CBsi3b cpeiHel SHEPTUH U 1 YK-1.1 VK- JI.1J11.2 IIpoBepouHnas
cTaTr.cyMMsl. /J1ab/ 1.2 VK-1.3 JI1.3 pabota Ne 2
MK-1.1 IIK-
1.2 TIK-1.3
5.24 C.p. 4. TepmoarHaMHUYECKHE TIOTEHIIUAIIBI 12 YVK-1.1 VK- JI.1J11.2 IIpoBepounas
u cTat. cymma (pemenue 3anad) /Cp/ 1.2 VK-1.3 JI1.3 pabota Ne 3
MK-1.1 IIK-
1.2 TIK-1.3 CaMocTosTeNbH
o€ peleHue
BAYKHEHIINX
3a7ad 1o TeMe
5.25 JI12. Tlepexon OT KBAHTOBOT'O OMHCaHUS K 4 YVK-1.1 VK- JI.1J11.2 Dk3aMeH
knaccuueckomy. Kiaccuueckoe 1.2 YK-1.3 JI1.3
KaHOHUYECKOE pacipeesieHue TIK-1.1 K-
(MaxkcBemna-bonsivana). Kimaccnaeckuit 1.2 TIK-1.3
Mpe/iel KBAHTOBBIX CTATUCTHUK. Y CIIOBHS
MIPUMEHUMOCTH KJIACCHYECKOTO OMHCAHMUSL.
Kpurepnii BoipoxaeHus. /JIex/
5.26 C.p. 5. Teopema o paBHOpAcIIpeIeIeHUN 10 VK-1.1 VK- JIT.1J11.2 CamocTosTensH
9HEPIUH M0 cTeneHsM cBo0obl. /Cp/ 1.2 YK-1.3 JI.3 oe
IK-1.1 ITK- 03HAKOMJICHHE C
1.2 TIK-1.3 JI0Ka3aTeJIbCTBO
M TEOpPEMBI 110
yueOHOMY
nocoouto
5.27 C.p. 6. Pactipenenenust Makcseina u 8 VK-1.1 VK- JIT.1J11.2 IIpoBepounas
Bonbimana (pemienne 3aaau) /Cp/ 1.2 YK-1.3 JI.3 pabora Ne 4
MK-1.1 TIK-
1.2 TIK-1.3 CamocCTosTeNbH
o€ peleHue
BOKHEHUIITUX
3a7ad [0 TeMe
5.28 C9. Cpennsist 5HEPTUsi KBAHTOBOT'O 2 YK-1.1 VK- JIL.1J11.2 IIpoBepounas
TapMOHMYECKOTO OCIIIIISATOPA. 1.2 VK-1.3 JI1.3 pabora Ne 5
KonebarensHbli BKJIa B TEMIIOEMKOCTh TIK-1.1 K-
IBYXaTOMHBIX MojIeKyi. /JIab/ 1.2 TIK-1.3
5.29 C.p. 7. Teopus puykryaunii. /Cp/ 8 YK-1.1 VK- JIL.1J11.2 CamocrosTenbH
1.2 VK-1.3 J1.3 oe
TIK-1.1 K- 03HAaKOMIIEHHE C
1.2 TIK-1.3 TEOPETUYECKUM
MaTepuaIoM o
y4eOHOMY

OCOOHIO




5.30 JI13. TennoeMKoCTb 3JIEKTPOHHOTO 9 2 VK-1.1 VK- J1.1J11.2 OK3aMeH
raza. /J1ab/ 1.2 VK-1.3 J1.3
IK-1.1 K-
1.2 TIK-1.3
531 C.p. 8. TemnoeMKoCThb AIEKTPOHHOTO Ta3a 9 8 YK-1.1 VK- JI.1J11.2 CamocrosTenbH
(BBIYMCIIEHUE HHTETPANIA TIPH TOYHOM 1.2 YK-1.3 JI1.3 oe
pacuere). /Cp/ IK-1.1 TIK- 03HAKOMIICHHE C
1.2 TIK-1.3 MOPOOHOCTSIMH
HUHTETPUPOBAHH
B
AIIEKTPOHHOM
rase 1o
y4eOHOMY
nocoouto
5.32 C10. Cpennsist 3HEprus KBaHTOBOT'O 9 2 YK-1.1 VK- JIL.1J11.2 IIpoBepounas
poraTtopa. Bpamarenbnas u nmoiaHas 1.2 YK-1.3 J1.3 pabota Ne 6
TEIJIOEMKOCTH JIByXaTOMHBIX [K-1.1 TIK-
MoJiekyJ1. /J1a6/ 1.2 TIK-1.3
5.33 C11. TeroeMKOCTh TBEPAOTO Tela 9 2 YK-1.1 VK- JI.1J11.2 IIpoBepouHnas
(poHoHHOTO raza). /J1ad/ 1.2 YK-1.3 JI1.3 pabota Ne 7
MK-1.1 IK-
1.2 TIK-1.3
5.34 C12. TenmmoeMKoCTh ()OTOHHOTO rasa. 9 2 YK-1.1 VK- JI.1J11.2 IIpoBepounas
3akonsl u3nydenus AUT. /J1a6/ 1.2 VK-1.3 JI1.3 pabota Ne 8
MK-1.1 IK-
1.2 TIK-1.3
5.35 C.p. 9. TepMoarHAMHUKA UCATHLHOTO 9 6 VK-1.1 VK- JIT.1J11.2 CamocTosTeabH
0JIHOaTOMHOro rasa. /Cp/ 1.2 VK-1.3 JI1.3 o€ U3y4eHue
[K-1.1 TIK- TEOPETUIECKOTO
1.2 TIK-1.3 MaTepHaia mno
y4eOHOMY
IIOCOOHIO
5.36 C.p. 10. ®a3oBbie nepexopt 9 4 VYK-1.1 VK- JI.1J11.2 CamocrosTenbH
(xnaccudukarus mo Dpendecty) /Cp/ 1.2 VK-1.3 JI.3 o€ U3yuyeHHe
[K-1.1 IIK- TEOPETUYECKOTO
1.2 TIK-1.3 Martepuasa 1o
yueOHOMY
nocoouto
5.37 ITpoMexxyTo4Has aTTecTaus 9 0,33 | YK-1.1 VK- JI1.1J11.2 Dk3aMeH
(x3amen) /KPD/ 1.2 VK-1.3 J1.3
MK-1.1 IK-
1.2 TIK-1.3
5.38 [IpomexyrouHast aTrecTanus /OKk3amen/ 9 35,67 | YK-1.1 VK- JI.1J11.2
1.2 VK-1.3 J1.3
IK-1.1 IK-
1.2 TIK-1.3
Pasnen 6. dusnka TBepAOro Tesia
6.1 Omnucanue CTPYKTYpPbl KpUCTAIIIOB 10 2 YK-1.1 VK- JIL.1J11.2 3auer
DnemeHTapHas siueiika, 6asuc, 1.2 VK-1.3 JI1.3
MIPOCTPAHCTBEHHAS pPEIIeTKa, PelIeTKa MK-1.1 TK-
Bpase, K0OpANHAIIMOHHOE YHCIIO PEIIETKH, 1.2 TIK-1.3
npeoOpa3oBaHKs CUMMETPUH, UHIEKCHI
y3JI0B, HAal[PaBICHUH U INIOCKOCTEH
/JTex/
6.2 DreMeHTapHas sueiika, 6aszuc, 6 2 VK-1.1 VK- JI1.1J11.2 3aver
MIPOCTPAHCTBEHHAS PEIIETKA, PEIIETKA 1.2 VK-1.3 JI1.3
bpase, K0OpANHAIIMOHHOE YHCIIO PEIIETKH, MK-1.1 TK-
peoOpa3oBaHusl CAMMETPHUH, HHICKCHI 1.2 TIK-1.3

Y3JI0B, HaNpaBlieHUH U IuIockocteit /J1ad/




6.3 Teopust merainos Hpyze /Jlex/ 10 VK-1.1 VK- J1.1J11.2 3ager
1.2 VK-1.3 J1.3
IK-1.1 K-
1.2 TIK-1.3
6.4 Dddexr Xomnna 1 MarHETOCONMPOTHBIICHHE, 10 YK-1.1 VK- JI.1J11.2 3auer
BBICOKOYACTOTHAS 3JIEKTPOIPOBOAHOCTh 1.2 YK-1.3 JI1.3
MeTajlia, MIa3MeHHBIE KoJeOaHus, IIK-1.1 TIK-
TEIUIONPOBOIHOCTh METAJLIA, pacUeT 1.2 TIK-1.3
K03 HIMECHTA TEIUIONPOBOIHOCTH, 3aKOH
Bunemana-®panua. /J1ab/
6.5 KBanroBsle cratuctuku /JIex/ 10 VK-1.1 VK- JI1.1J11.2 3ager
1.2 VK-1.3 JI1.3
IK-1.1 IK-
1.2 TIK-1.3
6.6 MHUKpPOCOCTOSIHHS, CTATHCTHUECKHUI BEC, 10 VK-1.1 VK- JI1.1 J11.2 3ayer
cratuctuku bosze-DiiHinTeitna n epmu- 1.2 YK-1.3 JI1.3
Hupaka, pacrnpeneneane @epmu—/upaka [K-1.1 TIK-
JUI SJIEKTPOHOB B METAJLIE, SHEPTUS 1.2 TIK-1.3
Depmu /J1ab/
6.7 TennoemkocTh TBepAbIX Te /JIek/ 10 YK-1.1 VK- JI.1J11.2 3auer
1.2 VK-1.3 JI1.3
IK-1.1 IK-
1.2 TIK-1.3
6.8 3akoun [dronoura-Iltu, Momens 10 VK-1.1 VK- JI1.1J11.2 3auer
Ditamreitna, moaens ebas /J1a6/ 1.2 YK-1.3 JI1.3
MK-1.1 IK-
1.2 TIK-1.3
6.9 DNeMEHTbl 30HHOW TEOPHH. 10 YK-1.1 VK- JI.1J11.2 3auer
DIEeKTPOIIPOBOTHOCTH /JIek/ 1.2 VK-1.3 JI1.3
MK-1.1 IK-
1.2 TIK-1.3
6.10 Monens Kponura-Ilennu, Teopema Biioxa, 10 YK-1.1 VK- JI.1J11.2 3auer
30HBI BpHILII03HA, 3IEKTPO-TIPOBOIHOCTH 1.2 VK-1.3 JI1.3
METaJUIOB U MOJTyTIPOBOAHUKOB /J1a6/ ITK-1.1 TIK-
1.2 TIK-1.3
6.11 TMonynpoBoauuku /Jlex/ 10 VYK-1.1 VK- JI.1J11.2 3auer
1.2 YK-1.3 JI1.3
MK-1.1 IK-
1.2 TIK-1.3
6.12 DHepreTU4ecKue 30HHbIC TUATPAMMBI 1 10 VYK-1.1 VK- JI.1J11.2 3auer
HOCWTENH 3apsiia B IOJTYIPOBOJIHUKAX, 1.2 VK-1.3 JIL.3
CcOOCTBEHHBIE MTOTYTIPOBOTHUKH, [K-1.1 TIK-
MIPUMECHBIE TTOTYIPOBOTHUKH, 1.2 TIK-1.3
ornpeieNieHHe KOHIIEHTPAIlMi CBOOOAHBIX
HOCHUTENEH 3aps/ia, 3aKOH JEUCTBYIOINX
Macc, TeMIIEpaTypHbIE CBONCTBA
MOJTYTTPOBOTHUKOB /J1ab/
6.13 OneMeHTh! (PU3UKHU MarHUTHBIX SIBJICHUN 10 YK-1.1 VK- JI1.1J11.2 3auer
XapakTepUCTUKH IJIs1 ONTUCAHUS 1.2 VK-1.3 JI1.3
MArHUTHBIX CBOMCTB TBEPJIbIX TET, I1K-1.1 TIK-
JIUaMarHeTH3M, MapaMarHeT3M, 3aK0H 1.2 TIK-1.3
Kropu, [IpaBuno Xynna, temneparypHas
3aBHUCHMOCTH MarHUTHOMN
BOCIIPUUMYHUBOCTH TTaPaMarHeTHKOB,
THIIBI MATHUTHBIX CTPYKTYD,
beppomarneruku, /J1ad/
6.14 CBepxnpoBOAUMOCTh 10 YK-1.1 VK- JI1.1J11.2 3auer
Kpurnueckas temneparypa, 1.2 VK-1.3 JI1.3
HE3aTyXarllue TOKH, MK-1.1 IIK-
TEPMODJIEKTPUYECKIE CBONCTBA, 1.2 TIK-1.3

MarHUTHEIC CBOMCTBA, HJICaIbHBIN
JUaMarHeTH3M, KpUTHIEeCKOe TIOJIe,
TEIJIOEMKOCTh, YpaBHeHHE JIOHIOHOB,
sdpdext xozedcona /Jex/




6.15 VYrnepoHble MaTepHabl 10 2 VK-1.1 VK- J1.1J11.2 3ager
®ynepeHsl, yriiepoiHble HAHOTPYOKH, 1.2 YK-1.3 J1.3
rpaden /J1a6/ IK-1.1 TIK-
1.2 TIK-1.3
6.16 CamocrosTenpHas paboTa 1o peleHuIo 10 39,85 | YK-1.1 VK- JI.1J11.2 Pemenue 3anau
WH/IMBUIyaNIbHBIX yueOHBIX 3a1au /Cp/ 1.2 YK-1.3 J1.3 3auer
IK-1.1 TIK-
1.2 TIK-1.3
6.17 IIpomexyTouHast aTTecTalus 10 0,15 | VK-1.1 VK- JI.1J11.2 3auer
(3auer) /KP3/ 1.2 VK-1.3 J1.3
IK-1.1 TIK-
1.2 TIK-1.3

5. ®OHJ OHEHOYHBIX CPEJCTB

5.1. KonTpoJnbHbIe BONPOCHI U 3aJaHUS

KITACCUMYECKAS MEXAHHUKA

I. [Tepeuens BOPOCOB  JJIsi CAMOCTOSITEILHON pabOThI

1. Kax onpenenuTs pasMepHOCTb IPOCTPAHCTBA, B KOTOPOM MBI XKUBeM?

2. Yro Takoe apudmeTu3anus NpocTpaHcTea?

3. FIMeroT 11 KOOpAUHAThl (PU3UIECKHH CMBICT?

4. Uto Takoe WHEpUUAIbHAS CUCTEMA OTcueTa?

5. Kak ompenenuts, SBI€TCS M JaHHAS CUCTEMa OTCUeTa HHEePIIHATbHOW?
6. ChopMyIHpoBaTh MIPUHIMIT OTHOCUTEIBLHOCTH [ anuies.

7. Urto Takoe JIOKaIbHO-HHEePIHAIbHAs CHCTeMa oTcyeTa?

8. Kak onpezensirorcsi KOHCEpBAaTHBHBIE CHIIBI?

9. Ilonyuuts npeobpazoBanus ["anuiess, IoTpeGOBaB HHBAPUAHTHOCTD 3allUCH ypaBHEHUH HbloTOHA B JII0001 HHEpIMANbHOM
CHCTEME OTCUeTa.

10. late ompeneneHue CBI3ei.

11. Kakue ObIBatoT CBSI3U?

12. Kakuie TpyZHOCTH BO3HHKAIOT IIPH OMUCAHUY CUCTEMEI 32 CUET BBEACHUS CBSI3EH?
13. Uro takoe 0000IIeHHBIE KOOPAUHATHI?

14. JTaTp onpeneneHne BUPTYaIbHBIX NIEPEMEICHUN.

15. UeM BUpTYaibHbIC IEPEMELICHUS OTINYAIOTCS OT PEANbHBIX?

16. TToscHUTB CyTh 3aJ1a4u O OPaXHCTOXPOHE.

17. Yro Takoe GpyHKIIHOHAI?

18. B uem oTinuMe U B 4e€M CXOJCTBO MOHATHH (GYHKIIMOHAIA U QYHKIUH?
19. Uro takoe cuna unepipn? MmeeT i oHa GU3HUECKHUI CMBICIT?

20. Yro takoe nmpunmwm /1’ Anambepa?

21. I'ne npumensiercs npuniun /I’ Anambepa?

22. Yto TaKoe pEOHOMHBIE U CKIIEPOHOMHBIE CUCTEMBbI?

23. Yto Takoe KOHCEPBATHBHBIE CHCTEMBI?

24. Yro taxoe Qpynxuus Jlarpanxa?

25. Yto Takoe NUCCUITaTUBHbBIE CUCTEMBI?

26. Uro Ttakoe auccunatiBHas GyHkius Penes?

27. B ueMm 3akitouaeTcs Gu3ndecKuii cMbicn QyHKuu Panes?

28. Uro Takoe HeonpeAeIeHHbI MHOKUTENb Jlarpanxa?

29. I'ne npuMeHsieTcs METO/, HEOIIPEAEIEHHBIX MHOKUTENEH?

30. Yto Takoe neiicTBue?

31. KakoBa ¢usnueckast pa3MepHOCTb AeHcTBUA?

32. Yto Takoe MPUHIIUIT HANMEHBIIIETO IeUCTBUS?

33. TlosicCHUTH CYTh IPUHLIMIIA HAUMEHBILETO ICHCTBUS.

34. YeM npuHLIMI HAUMEHBILETO IEHCTBUS OTJIMYaeTcs oT npuHuuna ['aMmunbrona?
35. KakoBo crpoeHue aroma Bogoposa?

36. KakoBa BeposiTHOCTHast HHTepHpeTanus 1uddepeHnnaasHoro ce4eHus paccesiHus?
37. Kakoro Tuna noTeHuuanbl HCHONb3YIOTCS U1 PACCMOTPEHHs PACCEsIHNU,
HaIlpuMep, 0-4acTUIl Ha AAPax aTOMOB?

38. CkonbKo crerneHeit cBo0o1bl y TBEpAoro Tena?

39. Chopmynuposats Teopemy [lams.

40. Yo Takoe yrioBast CKOPOCTh?

41. Yro Takoe UEHTp WHEepLN?

42. Yto Takoe TEH30p MOMEHTOB UHEPLUU?

43. Kak 3anuceiBaeTcs KHHETHYECKasl SHEPTHsI TBEPOro rena?

44. Yo Takoe riIaBHbIE OCU MHEPLUU?

45. Yrto Takoe riaBHbIE MOMEHTHI HHEPLUU?

46. Yto Takoe MOMEHT MMITYJIbCA TBEPJIOTO Tena?




47. Uto Takoe MOMEHT CuJ1?

48. Yo Takoe ypaBHEeHHUs Diiepa

49. Yem ornMvaeTcsl MHBAPUAHTHAS 3aMUCh YPABHEHUH OT UX KOOPAWHATHOM 3amicu?

50. Kakoit unen ¢ynkiuu Jlarpanxka (3.) onuceiBaet cuity Kopuomnuca? lentpoOexHyto cumy?
51. B xakom HanpaBieHuH AercTByeT cuiia Kopuonuca Ha nuxymuecs teno? Ha nmokosimuecs?
52. B kakoM HanpaBJIeHUH JecTBYyeT neHTpoOexxHas cuna? Kak oHa 3aBUCHUT OT ABHXKEHUs Tea?
53. Yro Takoe 1ieHTpoOexkHas 3Heprus? DTO KHHETHUECKas! WM NOTEHIMAIbHAs SHeprus?

54. Yro Takoe KaHOHMYECKHE YPaBHEHUS IBU)KCHUS?

55. Yem omimuaetcs oOIias BapHalMOHHAS 3a/1aua OT BAPUALIMOHHOW 33/1a4K C 3aKPETUICHHBIMH KOHIIAMU?
56. Uto Takoe MPUHIIMIT HANMEHbIIEro AelcTBrs Momneption?

57. K xakuM cieICTBUS IPUBOAUT BHITIOJTHEHNE MPUHITNIIA HAUMEHBIIETo JAeiicTBus MonepTion?
58. Kaxue ¢hopMmbl 3arucu CyniecTBYIOT JJIs IPUHIUIIA HAaUMEHbIIEero JeicTBrst MornepTion?

59. 3anucarp BOJHOBOE YpaBHEHHE

60. Yro Takoe siikoHan? Ero ¢huznueckuii cMbIci.

61. Cytsb runoress! /I’ bpoiins.

62. 3anucath ypaBHEHHE dKOHANIA.

63. BonHer MaTepuu, 9TO 3TO Takoe?

64. 3anucath BRIpaKEHHUE IS JUTMHBI BOIHEI [ Bpois.

65. KakoB ¢u3ruecKuii CMBICT BOJHOBOW (D)YHKIIMH B HIPEIUTEPOBCKON BOJHOBOW MEXaHUKE?

II. KoHtponbHbIe 3a1aHust

KonTtposasHoe 3aganue Nol

1. IIpounTerpupoBaTh ofHOMEpHOE ypaBHeHHe HbroTOHa B KBajpaTypax it cui Bua: a) F(t); 6) F(x); B) F(v).
2. [IpounTerpupoBaTh 0JHOMEpHOE ypaBHeHHe HetoToHa i cun Buaa: a) F— = kx; 0) F = —aV (cmaboe tpenue); B) F = —aV/ 2
(cuibpHOE TpeHHe), rae a = const.

3. HaiiTn 3akoH nmajieHus Teaa ¢ OOJIBIION BBICOTHL

4. HaiiTy 3aKOH MaJieHUs Tella B OJJHOPOIHOM IT0JI€ TSDKECTH € YUETOM CHIIBI TPEHHSI.

5. C xaKkoif MUHUMAIIbHOW BEPTUKAIBHOIN CKOPOCTHIO V HYKHO ITOJAOPOCUTH

Y4acTUILy, YTOOBI OHA OKHUHYJIa 3eMJIIO.

6. lan Gu3nyeckuii MassTHUK — OJHOPOJIHBIA CTEP)KEHb JUIMHBI | 1 Macchl m.

K HmxHEMy KOHIy CTEpiKHS NMPHIOXKEeHa ropu3oHTanbHas cuiia F. Haiitu yron

0., HA KOTOPBII OTKJIOHUTCSI CTEPIKEHB B MOJIOKEHUU PABHOBECHSI.

7. BycuHKa Macchl m HajeTa Ha MPOBOJIOUKY, KOTOPAst COTHYTa M BPaIlaeTcst

BOKPYT OCH Y C TIOCTOSIHHOH YTJIIOBOH CKOPOCThIO ®. OmpenenuTs Gopmy 3TO#

MIPOBOJIOYKH, TIPH KOTOPOH OYCHHKA B OHOPOIHOM II0JI€ TSHKECTH OCTAHETCSI B PABHOBECHH.

KonrponrHoe 3aganne No2

1. OnHOpoaHEI cTep)keHb BecoM P 1 JuinHOiM | onupaeTcst Ha NPsIMOYTOJIbHYIO CTYNIEHBKY BBICOTHI h, €ro HIXKHUM KOHel|
yIepKUBAETCS HUTBIO, IPUKPEIIEHHON K CTYIIEHbKE. YTOJ MEKAY CTEPKHEM U II0JIOM 0, TpeHuUs! HeT. OIpeeNIuTh peakiuuio onop 1
HaTsDKeHHe HUTH. PaccmoTpeTs ciayyan: a) 1>h, 6) [ <h.

2. Taxenas MaTepUalIbHasi TOUKA COCKAJIB3BIBAET C BEPIIUHBI BEPTHKAILHOr0 00pyua B IoJie TshkecTd. HaliTu peakuun CBsI3H U
TOUYKY OTPBHIBA.

3. Tspkenas MaTepuanbHas TOUKa COCKaNb3bIBAET IO apadose y = a2; a > 0. Haiitu peakuun cBsi3u. PaccMorperts ciryyaii a < 0.
4. 3anmcarp GpyHkuuro Jlarpanxa u ypaBHeHus Jlarpamka Ui MaTepHaTbHOM TOYKH MAacChl M B 3-MEPHOM IPOCTPAHCTBE, B
noreHuuansHoM none U(_r), B:

a) JICKapTOBBIX KOOPAMHATAX;

0) UMIMHIPUYECKUX KOOPANHATAX;

B) chepUIECKUX KOOPIUHATAX.

5. Monyuuts Gopmyny Pesepdopaa.

6. KakoBa sHeprus o-4acTHilbl B M3B, eciii ee CKOpOCTh paBHa v_oo = 3, 246109 km/c ?

7. OOHOPOIHBIN IIap MacChl M PaJnyca CKaThIBaeTCsl €3 TPEHHS H IPOCKAIB3BIBAHMUS ¢ TOPKH BBICOTHI HA TOPU30HTAIBHYIO
m10cKocTh. HaliTu cKopocTh IIeHTpa Mace 1apa Ha TOPU30HTAIBHOM y4acTKe.

8. HaiiTi nepuoj npetieccuy 3eMiti, eClid OTHOLICHHUE ee IaBHbIX MoMeHTOB uHepuuu (I — 1 z)/1 = 1/300?

OJIEKTPOJUHAMMUKA

—

ITepeyeHs BOMPOCOB U 334 /sl CAMOCTOSTEIBHOM PaboThI

. Yro Takoe npoOHas yacTuua?

. Uro Takoe npoOHBIii 3apsia?

. Kaxk 3amuceiBatoTest ypaBHeHust Jlarpanka B aHaTUTHISCKOW MeXaHHUKe?

. Kak 3amiceiBaeTcst 3akoH BCeMUPHOTO TsAroteHust HproroHna?

. Kak BBINISIANT HBEOTOHOBCKUIT TPaBUTALMOHHBIN TOTEHIIUAT?

. 3amucath TpeXMEpHBIE YPaBHEHMS IBIDKCHUS 3apsHKEHHOM YaCTHIBI B DJIEKTPOMArHUTHOM ITOJIE.

. 3amucarh YpaBHCHUS ABHIKXCHUA 3apH)KCHHOI7I YaCTHUIBI B DJICKTPOMAarHuTHOM I10JIE B KOBApPUAHTHOM BUJC.
. Kakue cymecTByoT HHBapUaHThI 3JIEKTPOMArHUTHOT'O 110JIsA?

. Uto Takoe kaanOpPOBOYHAS HHBAPHAHTHOCTD 3JIEKTPOMArHUTHOTO MOJIA?

O 001N WA W —




10. Kax cBs3aH TEH30p 3JIEKTPOMAarHUTHOTO I10JIS B 4-IOTEHIATIOM?

11. B yemM 0coOEHHOCTH BBIBOJIA YPABHEHHUH T0JIS M3 BAPHALIMOHHOTO TIPUHIIMIIA [0 CPABHEHHIO C TOJIyYCHHEM YPaBHEHHUN
JIBIJKEHUS B aHAJIUTUYECKOW MeXaHUKe?

12. Yro Takoe minoTHOCTH PpyHKIMU Jlarpanxka u Kak oHa cBsizaHa ¢ QpyHkiuei Jlarpamxa?
13. KaxoB By AeHCTBHSA IJ1s1 3JIEKTPOMArHUTHOTO MOJIS?

14. Uro Takoe BEKTOP IUIOTHOCTH TOKa?

15. Kax BBITJISIUT ypaBHEHUE HENPEPHIBHOCTH JIJIs TOKa?

16. 3anmcats 1-1o napy ypaBHeHUi MakcBelia.

17. 3anucats 2-10 mapy ypaBHeHUil MakcBenia.

18. 3anucartk ypaBHeHust MakcBeiuia B 4-MepHO#t GopMyIHpOBKe.

19. Kak 3ammcaTh MIOTHOCTb TOYEYHOTO 3apsiia?

20. Uto Takoe TEH30p SHEPTUH-UMILYJIbCa HISaIbHOM KUIKOCTU?

21. Uemy paBeH clie]l TEH30pa SHEPTHHU-UMITYJIbCA 3IEKTPOMArHUTHOTO MOJIst?

22. 3anucaTh ypaBHeHUs] MakcBeIia Jis 3JIeKTPOCTATHKH.

23. 3anucats 3akoH KyioHa.

24. TloueMy MarHMTHOE T10JIe MOKHO CYMTATh «(PUKTUBHBIMY TIOJTEM?

25. Kak BBIMJISIIUT DIIEKTPUIECKOE MoJIe OBICTPO ABHXKYIIErocs 3apsiia?

26. Uto Takoe TUMOIBHBINA MOMEHT? 3alHIINTE €T0 B BUJIE HHTErpaa.

27. Hanummre BeIpaXKeHUs JUIsL MOTEHIMANA U TIOJIS AUTIOJSL.

28. IIpu KaKuX yCIIOBUSX KBaJPYIOJIbHBI MOMEHT HE 3aBUCHT OT BBIOOpa Hayasa KoopAuHat?
29. Uto Takoe MyJIbTHUIIOJIBHOE Pa3JIoKEHHE?

30. Yemy paBHa MOTEHIMAIbHAS SHEPTHSI JUITOJIS1 BO BHELTHEM Toj1e?

31. 3amucatp ypaBHeHHs1 MakcBenia s MarHUTOCTaTHKH.

32. B 4eM COCTOAT OTIMYUS MYJIBTHIIONBHOTO PA3I0KEHHS B MATHUTOCTATHKE OT aHAJIOTMYHOTO B AJIEKTPOCTAaTHKE?
33. 3anmumuTe BRIpaKEHUE IS MATHUTHOTO MOMEHTA Yepe3 MEXaHUIEeCKHH.

34. Yro Takoe Jlapmoposa npeneccus?

35. Kakuie KOMIIOHEHTBI  YJIOBJIETBOPSIIOT BOJIHOBOMY YPaBHEHHUIO?

36. Kakuie KOMIIOHEHTBI ¥ YAOBJIETBOPSIOT BOJHOBOMY YPaBHEHHIO?

37. Y IOBIETBOPSIET I BOJIHOBOMY YPaBHEHHIO CKAJIAPHBIN MOTEHITHAI?

38. CMBICH IByX HE3aBUCHMBIX PEIICHHH OJJHOMEPHOTO BOJIHOBOT'O YPaBHEHHSA?
39. CkonbKo cTeneHel cBoOOObI HyKHO JJISl yUeTa MOJSIPU3aIliH TIOCKOW BOJIHBI?
40. IlepegucnuTh THIHI MTOISPU3ALNHN TNIOCKOW MOHOXPOMATHYECKOHW BOJTHEI.

41. Yro Takoe 3amna3zapiBatoiiee BpeMs? Ero Gu3sHuecKuii CMBICI.

42. Yro Takoe 3ama3abIBaIoNIie MoTeHIMAaIb? X Gu3nueckuii CMBICI.

43. Uro onuckiBatoT noTeHManb! Jluenapa-Buxepra?

44. 3anucaTh ypaBHEHUS 3JEKTPOMArHUTHOTO MOJIS ISl TIOTCHIIMAIIOB.

45. Kak Ha3bIBaIOTCS YaCTHBIE PELICHUS] HEOAHOPOAHOTO BOJIHOBOTO YpaBHEHHUS?
46. CymiecTByeT 1 TUTIONBHOE U3TyUCHHE OT JIEKTPOHHOTO Ta3a’?

47. CymiecTByeT JIM YUCTO KBAJPYIOJIbHOE U3ITydeHHe?

48. CymiecTByeT 1 YUCTO MarHUTO-TUIOJIHHOE U3TydeHHE?

49. Mo>xeT 1 U3Iy4aTh 3apsij ABUTAIOIIUICS PABHOMEPHO U NPSIMOJIMHEHHO?

50. Yemy nponopuoHalibHa MOLTHOCTD U3JIy4eHHs YCKOPEHHOTO 3apsiaa?

51. Yto Takoe ceueHue paccesHus?

52. 3anucats Gopmyny ToMcoHa U 1aTh GU3NYECKYIO HHTEPIPETALINYL.

II. KonTponpHoe 3ananue 1

1. HaiiTu HanpshKeHHOCTh 3JEKTPUUECKOr0 101, CO34aBaeMOI0 TOUEYHBIM AJICKTPUUECKUM 3apsAa0M.

2. HaliTi HanpspKEHHOCTD AJIEKTPHIECKOTO OIS (BHYTPH M CHAPY’KH), CO3IaBaeMOT0 PAaBHOMEPHO 3apshKEHHOM chepoil.

3. HaiiTi HanpsKEHHOCTh 3JIEKTPHUYECKOTO T10JI1 PABHOMEPHO 3apsKEHHOM OECKOHEYHO MII0CKOCTH.

4. HaiiTn HanpspKeHHOCTD 3JIEKTPUYECKOT0 TI0JI PABHOMEPHO 3apsDKEHHOTO LIMIIMH/PA.

5. HaiiTi HanpskeHHOCTD AJIEKTPUYECKOro TOJIsl BHYTPH U C HAPY>KU PaBHOMEPHO 3apsHKEHHOTO Iapa.

6. HaliTu HanpspKeHHOCTD 3JIEKTPUYECKOTo MOJIS PABHOMEPHO 3apsDKEHHON NMPSIMOIMHEHHON O€CKOHEUHOM HUTH.

7. HaiiTi moTeHnMan 31eKTPUIECKOTO MOJIsi BHYTPH U CHapY KU PaBHOMEPHO 3apsDKEHHOTO I1apa.

8. 3apsn anekTpoHa pacrpe/iesicH B aTOMe BOJIOPOJa € IIIOTHOCTh ,  -- OOPOBCKHI paauyc atoMa. Haiitu noTeHuuan u
HaIPsHKEHHOCTD AJIEKTPUYECKOT0 MOJIS 3JIEKTPOHHOTO 3apsfa, CIUTast, 4YTO MPOTOHHBIN 3aps]l COCPENOTOUYEH B HA4YaIe KOOPIUHAT.
9. Kakum pacrnipenienieHueM 3aps0B CO3aeTcsl MOTEHIMAN, UIMEIOINH B chepryeckux KOOpAUHATaX BU , TA€  -- IIOCTOSHHbIE?
10. KakuM pacripesieieHueM 3apsiioB CO30aeTcs TOTEHIMAI, UMEIOMINi B CpepuiecKrx KOOpAHHATaX BHI , €  -- IIOCTOSTHHbIE?

11. Haiitu 3HEpruro B3auMOJeHCTBUS IEKTPOHHOT0 00J1aKa ApOM aToMa BOOpOoIa. 3apsiJl JIEKTPOHA paclpe/ielieH B aTOMe ¢
00BEMHOM TIIOTHOCTBIO , TJIE  -- IIOCTOSTHHBIC?

12. CunTas, 9T0 3MEKTPOHHBIE 00IaKa B aTOME I'eliis UMEIOT OJJMHAKOBBIN BUI U OMUCHIBAIOTCS 00bEMHOM IIIOTHOCTh (==
MOCTOSIHHBIE ), HAUTH SHEPTUIO B3aMMO/ICHCTBHS DJICKTPOHOB B aTOME I'elTusl.

13. IIpocTpaHCTBO MEXAY OBYMS KOHIICHTPHUECKUMHE ChepaMy Pa3IUIHBIX PaIiyCcOB 3all0IHEHO CPEIoi ¢ 00bEMHON IIIOTHOCTHIO
3apsaoB . HaliTu moJHbIA 3apsi Takoil CUCTEMBI.

14. IIpocTpaHCTBO MEXAY JBYMS KOHIIEHTPHUECKUMH ChepaMu Pa3InvHBIX PaJANyCOB 3aIMOTHEHO CPEIOi ¢ 00BEMHO IOTHOCTHIO
3apAnoB . Haiitm moTeHnman Takoi CUCTEMBI.

15. IIpocTpaHCTBO MEXIY AByMS KOHLIEHTPUUECKUMHU CepamMu Pa3IHYHbIX PAJHYCOB 3aII0JIHEHO CPEoit ¢ 00bEMHOM MIIOTHOCTHIO
3apsanoB . HailiTu HanmpsHKeHHOCTDH 3IEKTPUYECKOTO MOJISt TAKOW CUCTEMBI.




16. HaiiTi Hanps»KeHHOCTD AIIEKTPUYECKOro MOJIs, €CIIM €ro MOTEHIIMAl paBeH

17. HaiiT moTeHIMA 3JIEKTPUUYECKOTO MOJISI PABHOMEPHO 3apsKEHHOM OECKOHEYHOH MIIOCKOCTH.

18. HaiiTu moTeHIMan 3JeKTPHYECKOro 1oJis (BHYTPH U CHAPYKH), CO3/1aBAEMOT0 PABHOMEPHO 3apshKeHHOU cepoi.
19. Haiftu nmoTeHIuan 3eKTPHIecKOTo OISl PABHOMEPHO 3apsHKEHHOTO IMUIMHAPA.

20. HaliTi moTeHuuan 3JeKTPU4ecKoro ojsi pABHOMEPHO 3apsHKeHHOH NMPSIMOJIMHEHHOW OECKOHEYHOI HUTH.

KBAHTOBASA MEXAHUKA

p—

Hepe'{eHb BOIIPOCOB  JJId CaMOCTOSITCIIbHOM paGOTLI

. CootHouienus Heomnpenenennocreii ['elizenodepra.

. BeposiTHOCTHBIN XapaKTep MOBEJACHUSI MUKPOYACTHIL (TIePEMEHHBIE OITCAHMS).

. [lonsaTne 06 onepatope. CBOICTBA ONEPaTOPOB, UCIOIL3YEMBIX B KBAHTOBOW MEXaHHUKE.

. Crarmmonapuoe ypasuenue lllpenunarepa.

. Cpennee 3HaueHNE QU3MUECKUX BETHUHH.

. OnepaTopsl KOOPAWHAT U UMITYJIECOB MUKPOYACTHII.

. OnepaTop MOMEHTa UMITYJIbCA.

. 'aMunpTOHMAH cHCTEMBI B3aUMOICHCTBYIOIINX YacTHII, (0OIIMI CllyYaii, TapHbIe B3aMMOIEHCTBUSL, KyJIOHOBCKOE
B3aUMO/ICHCTBHE)

9. [TpuHIMI IPUYUHHOCTH B KBAHTOBOIM MEXaHUKeE.

10. BexTop MmI0THOCTH TOTOKA BEPOSITHOCTH.

11. 3MeHeHue BO BpEMEHH CpPEeIHUX 3HAYCHHUN Qu3nueckux BeauuuH. Teopema Dpendecra.

12. luHaMudecKre ypaBHEHHUS U 3aKOHBI COXPaHEHISI.

13. CBs13b 3aKOHOB COXPaHEHHUS B KBAHTOBOI MEXaHUKE CO CBOMCTBAMH CUMMETPHUH ITPOCTPAHCTBA-BPEMEHH.
14. Yactuua B IOTCHIUAIILHOM sIME.

15. IIpoxoskaeHue MUKPOYACTHIIBI YePEe3 ITOTEHIUAIbHBINA 0apbep. TyHHenbHbIH B heKT.

16. 'apMOHHYECKUH OCIUILIATOP

17. ITHTeHCUBHOCTH TUTIOIBHOTO W3ITYUESHISL.

18. Yacrtuia B eHTpaIbHO-CHUMMETPUYIHOM ToJie. BoI0poa0no00HbIH aToM.

19. Crmn. Omepatop crimHa.

20. CucremMsl TOKIeCTBeHHBIX YacTull. [Ipuanum ToxxaectBerHocTH. [Ipuanmm [laymnm.

21. Atom Bo BHemHeM none. Dddekr 3eemana.

22. BeposTHOCTH Iepexo/ia 1Mo/ ASHCTBUEM BHELIIHETO BO3SMYILICHHSI.

23. IIpaBuia oT6opa ISl U3ITyYSHUS U MOTJIOLIEHHS CBETa AaTOMOM.

24. CooTHOIIIEHUE HEONPEAeIEHHOCTEH IJIsl SHEPTUX U BpeMeHHU. EcTecTBeHHas mupruHa YpOBHEH.

0NN LW~

II. KonTponbHoe 3amanue 1

1.Yactuma Maccoi HaxXoJIUTCSI B

0ECKOHEYHOI 0THOMEPHOM NPAMOYTOJIbHOM IMOTEHIIMAIBHOM IME IIUPUHON B COCTOSIHUHM, KOTOPOE OIHCHIBAETCS BOJTHOBOM
dbyHkuuei

( )= ( — ). HopmuposaTb GpyHKUUIO U

HaWiTH BEPOATHOCTh OOHAPYKEHHS YaCTHIILI B OCHOBHOM COCTOSIHHUH.

2. Ha mpumMepe 0CHOBHOT'O COCTOSIHMS ITOKAa3aTh, YTO Y IMHEMHOI0 TapMOHNYECKOTO OCIUIUIATOPA CPEIHSS KHHETHUECKas
SHEpPrusl paBHA CpeIHEN MOTEeHIMAIbHON YHEPTUHU.

3. YacTHiia Maccoll W C DHEprHeil  Iajaer cjieBa Ha MOTEHIUAJBbHBIN Oapbep YacTHIa MACCOM W C DHEprued  majaeT
clieBa Ha

MOTEHIMANBHBIN Oapbep. HaliTn BeposTHOCTD OTpa)keHMs YacTHIBI OT Oapbepa B cirydasix ) > 0, ) < 0

5.2. Tembl NHCBMEHHBIX PadoT

ITuceMeHHBIE PabOTHI IO IPEAMETY HE MPELYCMOTPEHBI

5.3. ®oH OLIECHOYHBIX CPEICTB

Knaccugeckast mexanuka (5 cemectp)

IIpumMepHBIii IepeueHb BOIPOCOB K 3a4ETy

1.IIpunnun otHocUTeabHOCTH. ONICaHUE COCTOSHUS MEXaHUYECKOH cucTeMbl. [IpuHIMI NPUYMHHOCTH.

2.Macca. Cuna. IIpuHuun He3aBUCUMOCTH AeHcTBUS cuil. 3akoHbl HploTOHa. OCHOBHAs 3ajaudl JUHAMUKY YaCTHIBL.
3. Mmnynsc gactuusl. Teopema 00 M3MEHEHHH MMITYJIbCA YAaCTULBL.

4. MoMeHT uMIynbca yacTulpbl. Teopema 00 U3MEHEHHH MOMEHTA MUMILYJIbCA YACTHULIBL.

5. Kunernueckas sneprus yactuisl. Pabora, MmomuocTts. Teopema 00 H3MEHEHMH KMHETHUECKOM YHEPIHH YaCTHIIBL.
6. ITorenunanbHas cuna. [loreHnnanbHas sHeprust. Teopema 00 H3MEHEHUN TOTEHIMATIBHON SHeprun. Teopema 00
W3MEHEHUH NOJHON MEXaHWYECKOH SHEPTUH YaCTULIbI.

7. BHenIHMe ¥ BHyTpeHHUE Cuilbl. Teopema o IBU)KEHUH LIEHTPa WHEPILIMH.

8. Imnynbe cucteMsl yactull. Teopema 00 U3MEHEHUH UMITYJIbCA CUCTEMbI YaCTHII.

9. MoMeHT UMIIyJIbCa CUCTEMBI YacTull. TeopeMa 06 U3MEHEHUU MOMEHTA UMITyJIbca cucTeMbl yacTull. IIpeobpa3oBanue
MOMEHTA UMITyJIbCA CUCTEMbI YaCTHII.

10.Kunetnueckas OHEPrusa CUCTEMbI YaCTHUILI. TeopeMa 00 M3MEHECHNH KMHETHICCKOM OHEPrur CUCTEMbI YaCTHUII. TeopeMa Kenwnra.

11. IloTeHnnanbHas sHeprust cucTeMsl yactun. CoOCTBEHHAs SHEPTHUsI CUCTEMBI YAaCTHUIL. 3aKOH COXPaHEHHsI MEXaHUIEeCKOH
9HEPrHU CUCTEMBI YACTHIL.




12. 3amaya nByX Tei. JBIDKEHUE YaCTHIBI B IICHTPATbHO-CUMMETPHIHOM T0JIe. DPPEKTHBHBIN MOTESHIIUA.
13. 3agaua Kemnnepa. Paccessaue gactui.

14. Mexanuueckas cCTEMa C HaJIO)KEHHBIMU Ha Hee cBsa3siMu. Kiaccudukaius ceszeid. O0mas 3amaua TMHAMAKA JIJIS
CHCTEMBI YaCTHI] CO CBA3SIMU.

15. O60061IeHHBIC KOOPAMHATHI U 000OIICHHBIC CUJIBI.

16. ®dynkuus Jlarpanxka

17. BeiBont ypaBHeHHs Jlarpanika U3 NpUHIIMIIA SKCTPEMAILHOTO JICHCTBUSI.

18. Kunerunueckas sneprusi. Ee BopaxkeHue yepe3 00001ICHHbIE KOOPIMHATHI U CKOPOCTH.

IIpuHIMI S5KCTpEMaTbHOTO AEHCTBHUSA.

19. Onmcanue COCTOSHUS MEXaHHUECKON CHCTeMbI B MexaHuke [ 'aMmuibToHa. ®a30Boe MpOCTPaHCTRO.

20. Oynkuus 'amunprona. Kanonndeckue ypaBHeHus [ 'aMuibToHa.

21.Cko0ku Ilyaccona. 3akoHbl coxpaHeHus: B Mexanuke Jlarpanxa u 'amuibrona.

22. ITocrynatsl CTO. IIpeo6pa3oBanus JlopeHna.

23. IlpoctpaHcTBeHHbIE U BpeMeHHbIe poMexxyTKH B CTO. 3akoH cnoxenus ckopocreii B CTO.

24. Marematudeckuii annapatr CTO. MurtepBai. 4-¢ BEKTOPEL.

25. 4-ckopocTh U 4-¢ yCKOpeHHE.

26.Imnynse, SHEPTHUS B Macca PeIsITUBUCTCKOM YaCTHIIBL.

27. Munamuka gactuisl B CTO. 3akoH HHEPITUHL.

28. Macca yactunpl.  4-e ummyisc. OcHOBHOE ypaBHeHHE JuHaMHUKH yacTuibl B CTO.

29. Cucremsr yactunl B CTO. CucreMa HeB3aUMOJICHCTBYIOIINX YACTHII.

IIpumepHBIii IepeueHb BONIPOCOB K 3K3aMEHY

Krnaccuueckas anexrpoaunamuka (7 cemectp)

1. YpaBHenus MakcBeiia B Bakyyme. OnbITHbIE 000CHOBaHUSL.

2. DNEKTPUUECKHIA 3apsi]l, ero cBoiicTBa. OObeMHasl U IOBEPXHOCTHAS IJIOTHOCTH 3apsi/a. BEKTOp MIOTHOCTH TOKA. 3aKOH
COXpaHEHHS 3apsia B HHTETpalbHOM 1 audepeHmanbaoi hopme.

3. YpaBHEHHS 3JIEKTPOCTATHKU B BaKyyMe B THU(PepeHIIHATBLHON U HHTETPAIbHON hopMax.

CralsipHBIY TIOTEHIINAI JIEKTPHUIECKOTO TOJIsI, ero cBoiicTBa. YpaBHeHue [lyaccona.

4. DnexTpocTaTHYECKOE M0JIe TOUEUHOT0 3apsija, BbIBOA 3akoHa KyoHa U3 ypaBHeHUi anekTpocTatuky. IToreHnuan
TOUYEYHOTO 3aps/a U CUCTEMbI 00BEMHBIX U IOBEPXHOCTHBIX 3aps/I0B.

5. MyJbTUNONBHOE PA3JIOKEHUE CKAJIIPHOTO MOTEeHIMaa. JIUIOoNbHbIH MOMEHT, €r0 CBOMCTBA.

IloTennuan u 3MeKTpUUECKOE MOJIe AUTION.

6. Bexrop momnspuzarmu. [ToTeHman noysipu3oBaHHoro tena. [loBepXxHOCTHAS M 00BeMHas TNIOTHOCTH MOJIAPU3ALIMOHHBIX
3apsII0B.

7. YcpenHeHne MUKPOIIONCH 1Jist ciydas lieKTpocTaTHKH. CBOOOHBIE U TIOJSIPU3AMOHHBIC 3apsi/ibl. BBIBO/ ypaBHEHHI
3JIEKTPOCTATHUKH B BEIIECCTBE. BEKTOP 371€KTPHUYECKON MHAYKITHH.

JusnexTpudeckas POHUIIAEMOCTh BELIECTBA.

8. BbIBOZL BBIPAXKCHUA IJI SHEPIUU DJICKTPHUUICCKOI'O IOJIA B JUDJICKTPUKE.

9. CralMoHapHBIi dNIeKTpUIecKuil Tok. JInneiHsie enu. 3akon OMa U B uHTErpasibHoi 1 auddepeniuansHoit popmax.
SMC.

10. YpaBHEHHST MATHUTOCTATUKH B BakyyMe B nuddepeHnnansHoi 1 HHTerpansHoil hopmax. BekropHsiil moteHIuna,
YCIIOBHS KQIMOPOBKH. Y paBHEHHUE ISl BEKTOPHOTO MOTEHITHANA.

BCKTOprIﬁ IIOTCHIIMAJT O6"bCMH]>IX TOKOB 1 INIOBCPXHOCTHBIX TOKOB.

11. BeiBop 3akona buo-Casapa-Jlamnaca.

12. MynbTUIIONBHOE PA3/I0KEHNE BEKTOPHOTO NOTEHIIMAa. MarHUTHBI MOMEHT KOHTYpa ¢ TOKOM, €r0 BEKTOPHBIH
HOTEHIHAL.

13. BexTop HaMarHW4eHHOCTH. BekTOopHbIil oTeHIMan HaMarHu4eHHoro Tefa. OObeMHbIE U TOBEPXHOCTHBIE TOKU
HaMarHn4deHUs (0e3 BBIBOA).

14. YcpenneHne MUKPOIIONEH TS CIydasi MAarHUTOCTaTUKH. TOK CBOOOTHBIX 3apsI0B M TOK HAMarHW4eHHs . Y paBHESHHUS
MarHUTOCTaTUKH B BemiecTBe. Bekrop H. MaruuTHast mpoHHUIIaeMOCTh BEIIECTBA.

15. 3akoH 3nekTpomarHuTHOW MHAYKIMU Dapazes.

16. Ycpennenue mukpornolieii B o0mieM cinydae. Ypasaenue Jlopenia-Makcperia.

17. BeIBOJ BBIpa)KE€HUS AJIs1 SHEPTUU MarHUTHOTO MOJISl B BEIIECTBE

18. 'mnote3a MakcBenta o Toke cmerieHus. CucreMa ypaBHeHHI MakcBenia B BellecTse B AuGepeHIransHOi 1
HHTETpaTbHON Qopmax.

19. Teopema IloitnTunra. Bexrop IlolinTHHTA.

20. IToTeHnuans! A U @ 3JIEKTPOMarHUTHOTO MOJIsL, KaTHOPOBOYHBIE peoOpa3zoBanus. CBs3b MOTEHIMAIOB C MOJISIMH,
KaIMOPOBOYHAsI ”HBAPUAHTHOCTH TOJIEH.

21. YpaBuenus Jlanam6epa i notenuanos. Kanubposounsie ycnosus JlopeHna. BoiaHoBoe ypaBHeHuHe.

22. TInockue BonHbI. [lonepeyHOCTb MIIOCKOHM 271€KTPOMarHUTHOM BOJIHBI.

23. 3ana3apIBaroiye MOTEHIIHABI.

24. DnexTpOMarHUTHOE T10JI€ CUCTEMBI 3apsi/IOB B AUIOJILHOM MPUOIMKEHUH B BOTHOBOI 30HE.

VHTEeHCUBHOCTD U3Iy4YEHUS B JUIIOJILHOM NMPHOIHKESHUH.

25. 4-tok. [IpeoOpazoBanwe Jlopenia s 4-Toka. [IpumMepsr.

26. 4-norennuman. Ypauenus [Janambepa u ycnosue JlopeHiia B KoBapuaHTHOU Gopme.

IIpeobpa3zoBanue JlopeHua st 4-noTeHmana.

27. TeH30p /IEKTPOMArHUTHOTO TOJIA.

28. TIpeoOpa3oBaHHe IEKTPUUECKOTO U MATHUTHOTO TMOJICH MPU U3MEHEHHH CHCTEMbI OTCUETA.




29. KoBapuaHTtHas popma ypaBHeHuil Makcseiia.

IIpumepHBIif IepeueHs BOIPOCOB K IK3aMEHY

KBanToBas mexanuka (8 cemectp)

1.IIpuamun cynepno3unuu. Bekrop cocrosaus. JuHaMuyeckue nepeMeHHbIle KBAaHTOBOW MEXaHUKH U CAMOCOTIPSKCHHBIE
OIIepaTopHl.

2.Co6cTBeHHbIE 3HAYEeHUS U COOCTBEHHbIE (DYHKIIMH CaMOCOIIPSHKEHHBIX OIIepaTopoB. Bo3MoskHBIE 3HaUCHUS HAOIIOJAEMBIX H UX
BEPOSTHOCTD, Cpe/lHEE 3HAaUeHHE HaOIr01aeMbIX.

3.YcioBusi COBMECTHOW M3MEPUMOCTH AMHAMHYECKHX IepeMeHHbIX. [10HbII Ha0Op AMHAMUYECKHUX MePEMEHHBIX.

4.BonnoBast ¢pyHknus. OnepaTopbl KOOpAUHAT U uMITyJIbca. CoOCTBEeHHBIE PYHKIMU onepaTopa umiyisca. Oneparopsl
OpOUTAILHOTO MOMEHTA, UX COOCTBEHHBIE (PYHKI[MH U 3HAYCHUS.

5.YpaBuenue llIpénunrepa. MI3MeHeHne BO BpeMEHH CPEIHUX 3HAYCHUIT HAOMr01aeMbIX. 3aKOHBI COXPAHEHHUS M UX CBS3b CO
CBOMCTBaMU CHMMETPHH IPOCTPAHCTBA-BPEMEHH M BHEIIHETO OIS

6.CrannonapHoe ypaBHenue [lIpeannrepa. CranuoHapHble COCTOSIHUS, UX CBOMCTBA.

7.00111e CBOWCTBA OJTHOMEPHOTO JABHKEHUSI MUKPOYACTHUIIBL. 3a/1ada O YaCTHLE B MOTEHIIMAIBbHOU siMe. TyHHEbHBIN 3P QeKT.

8. DHepreTHyecKuil CIeKTp KBAHTOBOTO FAPMOHHYECKOTO OCIHILISATOPA.

9.00111e CBOWCTBA ABIKEHHS B LICHTPAIbHO-CUMMETPUYHOM I10JI€, 3aKOHBI coXpaHeHHs. COOCTBEHHbBIE 3HAYSHUS M COOCTBEHHBIE
(hyHKIMU oniepaTopa opOUTaIBHOTO MOMEHTa. PamuanbHoe ypaBHenue [llpeannrepa. AToM BOJIOpO/Ia, €r0 SHEPTETHUSCKHIA CIIEKT.
CraunoHapHbIe COCTOSHHS aTOMa BOJOPOAA M MX OTIMCAHHUE C TOMOIIBI0 KBAHTOBBIX YHCEL.

10.0Omnepatops! crinHa. BonHoBas GpyHKIMS 3JIEKTPOHA C YYETOM CIIHHA.

11.IlpuHUMD TOKIECTBEHHOCTH YacThll. CUMMETPUYHBIE U aHTUCHMMETPUYHBIC BOJHOBBIE QyHKIMH. B030HBI 1 (hepMHUOHBL,
npuHimn [aynu s depmuonoB. CBS3b CIIMHA CO CTATHCTHKOM.

12.Atom renust. CHHIJIETHBIE U TPUILIETHBIE COCTOSHUS aToMa resus. OOMeHHast SHepTusl.

13.Kinaccudukanusi cocTOSIHUH 3JEKTPOHOB B aToMe. [leproanyeckas cucremMa 3JIEMEHTOB.

14. MHOTO?I€KTPOHHEII aTOMBI ¥ MOJIEKYJIBL.

IIpumepHBIif IepedeHs BOIPOCOB K 3a4€Ty M OI[EHKOU

Cratuctuueckas dpusuka (9 cemectp)

1. Makpockonnueckas cucremMa. JJMHaAMHYECKH U CTATHCTHYECKUI METO/IbI B (PU3HUKE.

2. Makpockonuueckas cuctema. ©azoBoe IpOCTPAHCTBO.

3. MUuKpOCOCTOSTHUS KBAaHTOBOI! U KJIacCHUecKoi MakpocucTeM. CTaTUCTUUECKU aHcaMOIb U CTaTUCTHYECKOE
pacnperneneHue. MakpocoCTOSHHUS.

4. @azoBoe npocTpancTBO. CTaTHCTHYECKUIT aHCAaMOJIb U CTATUCTUYIECKOE paclpesieliCHUE.

MakpococTosHusI.

5. TepmoauHaMHUYeCKHE BETMUYMHBI KaK CPEIHUE [0 aHCAMOJIIO M KaK CPEHHE 110 BPEMEHH.

TIpuHIMIT MUKPOCKOITHYECKON 00paTUMOCTH M HEOOPATHMOCTh MPOIIECCOB B MAKPOMHUPE.

6. Cratuctudeckas npupojaa HeoopaTuMocTH. CTaTUCTUUECKOE PABHOBECHE.

7. IlepBoe Ha4aao0 TEPMOAMHAMUKU. XUMHUECKUN TOTEHIHA.

8. Bropoe Haudano tepmonuHamukd. OO0oOumieHHas (opMyIHpOBKa BTOPOro Hadvaja

TEePMOANHAMUKH.

9. Teopema Kapno.

10. Temmepatypa. AOGcoOTHBIN Hyb. OTpHnaTenbHas (abCONMOTHAS) TeMITepaTypa.

11. TepmonuHaMuyeckue IMOTEHIMANbl. MeTox TEepMOAMHAMUYECKUX ITOTEHIIHAJIOB.

DKcTpeMallbHbIE CBOIMCTBA TEPMOANHAMUYECKHUX [TOTEHIIUATIOB.

12. TpeTbe HauaIO TEPMOJAUHAMUKH.

13. TlpuHIMI paBHOBEPOSATHOCTH (MUKPOKAHOHHUYECKOE PACIPE/ICIICHUE).

14. DHTpONHS B KBAHTOBOM M KJIACCUYECKON TEOPUAX. 3aKOH BO3PACTaHUs SHTPONUHU (B 3aMKHYTBIX CUCTEMaX).
15. Pactipenenenne ['nb0ca (kaHOHIYECKOe pactpeneeHue). CTaTUCTHYECKas CyMMa U CTaTUCTHYEeCKUil nHTeTpat. X cBs3b
€O CBOOOIHO# SHEPTHEiA.

16. 3akoH paBHOpacIpeIeICHNAS KHHETHIECKON SHEPTHH 110 CTETICHSIM CBOOOBL.

17. Pacnpenenenne MakcBemna.

18. Pacnpenenenue bonbimana aist MOJIEKYJI HIEaIbHOTO rasa.

19. Knaccuueckast Teopusi TEINIOEMKOCTEHN UI€albHOIO Ia3a U KPUCTAIIIOB U €€ TPYIHOCTH.

20. KBaHTOBBII MOAX0] K MPoOIeMe TEeINIOEMKOCTH KPHCTALIOB.

21. KBaHTOBBII MOAX0[ K MPoOIeMe TEIII0eMKOCTH. TemI0eMKOCTb AByXaTOMHBIX Ta30B.

22. JlokanbHOE TEPMOJMHAMUYECKOE PaBHOBECHE U 0000IIeHHas (HOPMYITHPOBKA BTOPOTO Hadaja TEPMOIIMHAMUKH.
23. bonblioe KaHOHMYECKOE pacipeielieHHe.

24. Xumuueckuii noreHnuan. OCHOBHbIE TEPMOJUHAMUYECKHE COOTHOIICHHS JJISl CUCTEM C IIEPEMEHHBIM YHCIIOM YacTHIl.
25. Pacnpenenenue boze-Oifnirelina.

26. Pacnpenenenne ®epmu-/upaka.

27. Pacnpenenenus ®epmu-/upaka u bose-Oiiniureiina. Kputepuii BeipoxieHus.

28. CBOOOAHBIE NIEKTPOHBI B METaJIaX KaK BEIPOXKICHHBIN DepMu-ras.

29. PaBHOBECHOE TEIJIOBOE U3JIy4YeHHE Kak ()OTOHHBIN Ta3.

30. CBepXTeKy4ecTb.

31. ®a3oBble nepexopl nepBoro poaa. Ypasuenue Kianeiipona - Knaysuyca.

32. [onsitue o ha3oBbIX Mepexonax Broporo poxaa. CootHorreHus DpeHdecra.

33. KpuBas paBHoBecus da3. Kpuruueckas Touka.

34. BeposTHOCTH (uIyKTyaluid Al CUCTeMBI B TepMmocTare. @opmyia DiiHiuTeiiHa




35. BpoyHOBCKOE ABHXKEHUE.

36. SBnenus neperoca. CBsi3b (TEPMOANHAMUYECKUX ) CHII M TIOTOKOB.

37. Kunernueckue k03 UIMEHTH 1 COOTHOIIEHHs B3auMHOocTH OHcarepa.
38. IloHsATHE O AMCCUTIATUBHBIX CTPYKTYPaX M CAMOOPTaHU3AIIH.

IIpumepHBIif IepeyeHs BOIIPOCOB K 3a4€Ty C OIEHKON

®dusuka TBepaoro tena (10 cemectp)

1. Kpucramyeckue u amopdHble BemecTsa. Kpucrayumzanus 1 CTeKJI0OBaHUE.

2. DMnupuyeckas Kiaccuukaius TBepAbx Tesl. CBsi3b TUIA KPUCTALIMYECKON PEIIETKH ¢ CHMMETPUEH MeKaTOMHOTO
B3auMoJieicTBus. MoienbHbIe TOTEHIUAbI.

3. BeiBoa 3akoHa ['yka jyis oqHopoaHoi aedopmanuu. Hanpsokenus u geopmanui Kak TEH30pbl BTOPOTO paHra,
000011eHHbI# 3ak0H ['yKa.

4. Mopens uneansHOTO Kprctamwia. Kpucrammudeckas pemerka. TpaHCIAINOHHAST CHMMETPHS KPUCTAILIOB.

5. OnemenrapHas siueiika. Ilpocras u cioxxHas pemerku. [Ipumepsl.

6. Nunexcsl Mumepa.

7. O6patHas pelieTka, ee cBoiicTsa. 3o0Hbl bpuimosHa.

8. Teopema bnoxa. I'pannunsie ycaoBus bopaa-Kapmana.

9. udpakuuns peHTTeHOBCKUX JIy4uel Ha WeaJbHONW KpHCTAIIMYECKOl pemieTke. BeiBoa ¢hopmyibl Bynbda—bparra.
10. ®opmynuporka Jlays mudpakipu peHTTeHOBCKUX JIy4ei Ha KpHUCTallIe.

11. JedekThl KpHCTATMIECKOM PEIICTKH U CBSI3aHHBIC C HUMH CBOWMCTBA TBEP/IBIX TEJl. BakaHCHH, AUCITOKAIIMY, TPAHHUIIBI
3epeH MOJIMKPHUCTAIIIOB, TPEILUHEI.

12. KpaeBas 1 BUHTOBasI TUCIIOKAIIUH, BeKTOp Broprepca.

13. Jucnokamuu u poct kpuctauioB. Mcrounnk @panka-Puna.

14. Tucnokanuu, UX poJib B INTACTHYECKON 1e(OPMALIUN KPUCTAILIOB.

15. JluHaMuka 0THOMEPHOTO KpUCTa/lIa (IIpOoCTast pemieTka). AKyCTUIecKast U ONTHIEeCKasi BETBH JUCTICPCUU TSI
OJTHOMEPHOU CIO0XKHOU PEIIeTKH.

16. KBanroBanue konebanuii pemeTku, GoHOHBL. MeTo/| KBa3HUACTHII.

17. Pemerodnast TETII0EMKOCT TBEPBIX TEJl, KIIACCHUECKasi TEOPHUS U TeopHs DWHIITEHHA.

18. Teopus TemnoemkoctH Jebast.

19. Anrapmonnueckue 3¢ dexrsl. TeroBoe pacmupenue. PemeTouynas TeronpoBoIHOCTb.

20. DIEeKTPOH B IEPHOANYECKOM I0JIe KpUcTa/uInueckoil pereTku. [IpubmxeHus cCUIbHON U citaboit cBA3u. 30HHAs TEOpUsL.
21. DnexTpoHBI B METAIIAX, IOBEPXHOCTE DepMmu.

22. JIluHaMuKa 3JeKTpoHa B Kpuctawie. Metos 3¢ GeKTHBHOM Macchl. JIbIpOUHbIE COCTOSIHUSA. DICKTPOH B KPUCTAJIIIE KaK
KBa3M4acTHUIIA.

23. DIeKTpo- U TEIUIONPOBOIHOCTh METAIIOB B PUOIIKEHUH BpEMEHH penakcanud. 3akoH Bunemana-®panma.
24. CobcTBeHHAs: IPOBOAMMOCTB ITOJIYTIPOBOIHUKOB.

25. Cratuctuka HocuTelNel B moiaynpoBogHukax ITomoxenue ypoBHs depmMu B COOCTBEHHBIX HOITYTIPOBOAHUKAX.
26. JloHOpHBIE U aKLENTOPHbIE IPUMECH B IIOTyTIPOBOJIHUKAX.

27. BeIpOoKICHHBIE TIOTyIPOBOIHUKH. 3aKOH JICHCTBYOLIMX Macc.

28. TemnepatypHast 3aBHCUMOCTB 3JIEKTPOIIPOBOIHOCTH TTOIYIPOBOTHUKOB.

29. MexaHu3Mbl MOJISIPU3ALNHT TUIEKTPUKOB. CEerHEeTORIEKTPUKH.

30. KBanroBas npupoia MaraeTusma. Buibl MarHuTHOHM ynops04eHHOCTH. MarHoHsbl.

31. Ilapa- u auamarseTusM TBepAbIx Tel. Popmyina JlanmxkesBeHna u Temneparypa Kropu.

32. ®eppomarneruku. Buyrpennee nose Belicca.

33. @eppumarneruxu. Temmneparypa Heéns.

34. CBepXIIpOBOJUMOCTb, OCHOBHBIE IKCIIEPUMEHTAJIbHBIE JAHHBIE, DJIEMEHTHI MUKPOCKOIMYECKOH TEOPHH.

5.4. IlepeyeHb BU/I0B OLICHOYHBIX CPEACTB

6. YYUEBHO-METOJUYECKOE 1 HH®OOPMAIIMOHHOE OBECHHEYEHHUE JUCIUIIJIMHBI (MOY JIST)

6.1. Pexomennyemas mureparypa

6.1.1. OcHoBHas qUTEpaTypa

ABTOPBI, COCTaBUTENHN | 3arnaBue | W3narenscTBO, TOI




ABTOpBI, COCTaBUTCIIN

3arnaBue

W3parenscTBO, TOXI

JI1.1 | Mengenes b. B. Hauana Teoperrueckoii pU3MKKU: MEXaHUKA, TEOPHS OIS, Mocksa: ®usmarnut, 2007
9JIEMEHTHI KBAHTOBOW MEXaHHKH: yueOHOE mocoOue
JI1.2 | Apunmreiin 3. A. OneMeHThI TeopeTHdecKoi (pu3uku: yuebHoe nocobue Tromens: TromeHCcKkuit
TOCY/apCTBEHHBINM YHUBEPCUTET,
2011
JI1.3 | Kopsos K. H. OCHOBBI TEOPETHUECKON (PU3UKH: YICOHUK Mocksa, bepnun: {upext-

Menua, 2021

6.3.1 JInmeH3noHHOE M CBOGOHO PACITPOCTPAHsSIeMOe MPOTPAMMHOE 00ecredeHne, B TOM YHCJIe 0Te4eCTBEHHOTO

NPOU3BOICTBA

JI1st 0OCBOCHHUSI TUCIUTUTHHBI HEOOXOIUM KOMIIBIOTEpP € TpadHuecKoi ONepaioHHON CHCTEMO, OQUCHBIM MaKeTOM TPHII0KEHHUH,
UHTEpHET-Opay3epoM, nporpammoit 1is urenus PDF-daiinos, mporpamMmMoii 11 mpocMoTpa H300pakeHui u Buneodaityiop u
OPOrpaMMOH 11t pabOThI C aPXHUBAMH.

6.3.2 Ilepeuenn npogeccuoHAJLHBIX 0a3 JaHHBIX U HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: anexTpoHHast 6MOIMOTEeYHas ccTeMa : 0a3a JaHHBIX COACPIKUT CBEACHUS 00 OTCUECTBEHHBIX KHUTAX U
TIEPUOTUUECKUX U3IaHUSX 110 HayKe, TEXHOJIOTUH, MEIUIIHHE 1 00pa3oBanuio. Anpec: http://elibrary.ru. Pexxum gocryna:
MNuannBuayanpHBIN HEOTpaHHYEHHBIA JOCTYII.
2. DIeKTpOHHO-OMOIMOTeYHAs cucTeMa « Y HUBEpCUTETCKast OMOIMoTeka oHnaiiy. Anpec: https://biblioclub.ru. Pexum moctyna:
MHnuBuayanbHbINM HEOTPaHUUEHHBIH JOCTYII.
3. DnektpoHHO-OMbOIMOTEYHAas cucrteMa usnarenserBa «JIAHBy. Anpec: e.lanbook.com. Pexxum nocryna: MHIuBuLy anbHbIH
HEOTrpaHUYCHHBIH JTOCTYII.
4. O6pasoparenpHas wiathopma «IOpaiity. Aapec: https://urait.ru. Pexxum noctyna: MHanBuayansHblil HEOrpaHHUYCHHBIH JOCTYII.
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7. MTO (o0opyaoBaHue 1 TEXHHYECKHE CPEACTBA 00yYeHHUs)

HepequL y‘le6HI>IX ayZ[I/ITOpI/Iﬁ u HOMCHICHI/II71 3aKpPECIIACTCA CKETOAHBIM IIPUKA30M «0 3aKpCINICHUN ay)II/ITOpI/Iﬁ u HOMCIL[CHI/Iﬁ B

8. METOAUYECKHUE YKA3AHMUS AJIS1 OBYYAIOIIIUXCS IO OCBOEHHUIO JTUCHUIIJIMHBI (MOY JIST)

Metoandeckue ykazaHus Ui 00y4arolxcs
OCHOBHBIMH BHJIaMU Y4eOHOH NeITeNTbHOCTH PU N3yYeHUH JaHHOW AUCIUIUTMHEI SBISIIOTCS: JIEKIUH, TabopaTopHas padoTa,
caMoCToOsTebHas paboTa CTyAEHTa.
Jlexumu SBJIAIOTCS OZTHUM U3 OCHOBHBIX BHJIOB yU€OHOW AEATEIIFHOCTH B By3€, Ha KOTOPBIX MperoiaBaTesieM U3jIaraercs

COACPIKAHUC TCOPECTUICCKOTO KypCa AUCIUIIIINHBI. PeKOMeH,I[yeTCH KOHCIIEKTHPOBATh MaT€pual HeKHHﬁ.

Ha naGopaTopHbIx paboTax MpOUCXOAMT 3aKPEIUICHHE U3YUYSCHHOTO TEOPETHIECKOTO MaTepuaia u OopMHUpOBaHHE
npo¢eCcCHOHANIBHBIX YMEHHUH U HaBBIKOB. [10/1 pyKOBOACTBOM MpENOAaBATENs CTYNECHThI JJOJDKHBI PEIINTh s/l 33124, BHITOJIHSTh
naboparopHsie padboTel. KpoMme Toro, Ha 1a00paTOpHBIX 3aHATHSX MOTYT 3aCIYHIMBATHCS JOKJIA/Ibl CTYICHTOB 110 TeMaM pedeparon
U TEeMaM TEOPETHYECKOTO Kypca, BBIHECEHHBIX JUISl CAMOCTOSATEILHOTO N3yYeHHUS.
Tocemenune cTyieHTaMHU JIEKINOHHBIX H JIAOOPATOPHBIX 3aHITHH ABIISETCS 005S3aTENBEHBIM.

C cozeprxaHreM JEKIMOHHBIX U CEMHHAPCKHUX 3aHATUI MOKHO TIO3HAKOMUTHCS B Paboveli mporpaMme TUCHUIUIHHEL a C
TPYAOEMKOCTBIO KaXKI0i TEMbI U CEMUHAPCKOTO 3aHATHA — B TexHOIIOrnueckoi kapre 00ydeHHs AUCIUIIIIHHE.

BHeaynutopHasi caMOCTOsITeNIbHAs paboTa CTyIeHTa HallpaBiieHa Ha CaMOCTOSTENFHOE N3ydeHUEe PEKOMEHIOBAaHHOHN JIUTEPaTypHI,
HOATOTOBKY AOKJIAJ0B, pedepaToB, pelleHne 3a1ad 1y CAMOCTOSATENILHOM paboThl, CoJlepKallXcs B JOKyMeHTe 3aJaun AJLs
CaMOCTOSTEIbHOTO PELICHHS.
TeMbI TEOPETHYECKOr0 Kypca, BEBIHECCHHBIE JIJISl CAMOCTOSATENILHOTO H3Y4YEHUS, U KOTOPBIE MOTYT HCIIOIB30BATHCS ISl TOATOTOBKH

JOKJIIal0B, IIPUBEICHLI B Hepequ BOIIPOCOB AJIiAd CaMOCTOSITETLHOU pa6OTI>I 1 IOATOTOBKH OOKJIAd0B.

OO6pa3oBaTenbHbI TPOLece M0 AUCIMIUIMHE OPTraHW30BaH B COOTBETCTBUU C MOYJIbHO-PEHTHHIOBOM CHCTEMOM NMOJATOTOBKU
CTYICHTOB, IPUHATONW B YHUBEPCHUTETE.
MonaynbHo-peiitunrosas cucremoit (MPC) — cuctema opranu3anuy nporecca OCBOSHHs AUCIUILINH, OCHOBAaHHAs HA MOJYJIbHOM
MOCTpOeHHUHU yueOHOro nporecca. [Ipu 3ToM ocyiiecTBIseTcs: CTPYKTypHUPOBAHUE COJIEPKAHUS KKA0H y4eOHOW AUCIUIIIMHBI Ha
JTUCLIUIUTMHAPHBIE Pa3/ieibl U IPOBOJAMTCS PETyJIsipHast OIICHKA 3HAHUH M YMEHHH CTYJCHTOB C IOMOIIbIO KOHTPOJIS Pe3YJIbTaTOB

00y4YeHHs TI0 KOKIOMY AUCHHUILTMHAPHOMY pa3zeiy ¥ JUCLHUILTUHE B IIEJIOM.

Pe3ynbraThl Bcex BUOB yueOHOM AEATEIBHOCTH CTYJCHTOB OLICHUBAIOTCS PEUTHHTOBBIMU Oasamu. PopMel TeKyel paboThl 1
PEUTHHT-KOHTPOJIS B K&KIOM JTUCHUIUIMHAPHOM pasziesie, KOJIMYEeCTBO 0aIOB KaK MO AUCIMILIMHE B LIEJIOM, TaK U 10 OTACIbHBIM
(hopmaM pabOThI M PEUTHHI-KOHTPOJIS YKa3aHbl B TE€XHOJOrMYECKOH KapTe peUTHHra JUCHUIUTMHBL. B KaxioM pasnene onpenenaeHo
MUHHMAaJIbHOE U MaKCUMaJIbHOE KoJu4yecTBO OayutoB. CyMMa MakCHUMaJIbHBIX 0ajuIoB 1o BceM pasaenam paBHsaeTcs 100%-Homy
YCBOEHHIO MaTepHaia. MUHUMAaIbHOE KOJINYECTBO OAJUIOB B KaXIOM pasJielie sIBIIsieTCs 0053aTeIbHBIM U HE MOXKET ObITh 3aMEHEHO
HaOOpOM 0aJIIOB B IPYTHX pa3/ieiax, 32 HCKIIIOYEHUEM CUTYallMH1, KOTJla MUHUMAaJIbHOE KOJIMYECTBO OAJIOB MO pa3/ielly OIp eoesIeHO
Kak HyJeBoe. B aTom ciydae pa3zen siBiseTcss HeoO0A3aTebHBIM [l U3yUYeHUs 1 00111ee KOJMYECTBO 0AJIIOB MOXKET ObITh HAOpaHO
3a CHET JIPYTruX pa3nesoB. JJMCUUIIMHAPHBINA pa3ell CUMTACTCS U3yUYEHHBIM, €CIIH CTYJICHT Ha0pas KOJMYECTBO OAJIJIOB B paMKax
YCTaHOBJICHHOT'O IMaIa3oHa.




JInist moTydeHust MOJI0KUTENbHON OIIEHKH Heo0X0omuMo HabpaTh He MeHee 60 6aIoB, IPeIyCMOTPEHHBIX IO TUCIUILINHE B IEIIOM
(ipu ycnoBuu HabOpa BCeX 00s3aTeNbHBIX MUHUMAJIBHBIX 0AJJIOB M0 KaXI0MY AUCUHUILTMHAPHOMY paszeiy. [lepeBo 6aios B
aKaJIEMUYECKYIO OLICHKY OCYIIECTBIISICTCS TI0 CIEIYIOIICH CXeME: OIICHKA «yIOBIETBOPUTENBHO» 60 — 72 Oanna, «xoporio» 73 — 86
6aiutoB, «oTaM4HO» 87 — 100 Gamos.

PeiiTHHT 10 AUCUMIUTHHE — 9TO HHTErPaJbHAs OLICHKA Pe3yJIbTaTOB BCEX BUAOB yueOHOIl ASATEIBHOCTH CTY/ICHTA MO JUCIHUILTHHE,
BKJIIOUAIOIIEH:

- PEHTHHI-KOHTPOJIb TEKyIIeH paboThI;

- MPOMEKYTOYHBIH PEHTHHT-KOHTPOJIb;

- HTOTOBBIA PEUTUHT-KOHTPOJIb.

PelTHHr-KOHTPOIb TEKYIIEH PabOThI BEIIOIHIETCS B X0€ ayAUTOPHBIX 3aHATHH 110 TEKyIeMy 0a30BOMY pa3/ielly B CIEAYIOLIIHX
(dopmax: 3ammTa peneHnii 3aa4, HanmucaHue pedepaTos, BEICTYIVIEHHE C JOKIAaMH [0 TeMaM, H3y4aeMbIM CaMOCTOSTEIbHO.
TIpoMeKyTOUHBIH PEHTHHT-KOHTPOJIb — 3TO MPOBEPKa MOTHOTHI 3HAHUI IO OCBOCHHOMY MaTepHaly TeKyIero 0a3oBoro paszaena. OH
TIPOBOJTUTCS B KOHIIEC M3YUEHHS KaXKI0r0 0a30BOro paszena B (hopMe KOHTPOJIBHBIX 3aJaHuii 0e3 pephIBaHus yueOHOTOo mpolecca mo
JPYTHM TUCHHUIUIAHAM.

WTOrOBBIi PEHTHHT-KOHTPOIIb SBJISETCS MPOMEKYTOUHO# aTTecTaluel Mo JUCHUIUINHE, KOTOpasi MPOBOJUTCS B PAMKAX UTOTOBOTO
pasnena B popMme dK3aMeHa BO BPEMsI CECCHU M IIPETyCMaTPUBAET BBIICICHHE BPEMEHN Ha CAMOCTOATENBHYO HOATOTOBKY. st
HOATOTOBKH K dK3aMEeHY HCIIONIb3yHTe DK3aMeHAallMOHHBIE BOIIPOCHI.

[IpenoxaBaress IMeET MPaBO MO CBOEMY YCMOTPEHHIO JOOABIATH CTYIEHTY ONpeelIeHHOe KOIMIecTBO O6auioB (HO He 6osiee 5 % oT
00IIero KOJIMYeCTBa), B KAXKIOM JTUCHUIUIMHAPHOM paszede:

- 32 aKTUBHOCTH Ha 3aHSATHUSAX;

- 32 BBICTYIUICHHE C JIOKJIAIOM Ha HAyYHOW KOH(EPEHIHH;

- 33 HaY4YHYIO MyOJIUKAIHIO;

- 3a MHBIe yueOHbIe WM HAYIHBIE TOCTHKEHHUSI.

CryzneHT, He HaOpaBIINiT MUHUMAJIBHOTO KOJIMYECTBA 0AJUIOB TI0 TEKYIIEeH 1 IPOMEKYTOUHOH aTTECTAIHsAM B TIpeieiax epBOro
0a30BoTO pazzena, JOMyCcKaeTcs K H3YUSHHUIO cIeayronero 6a30Boro paszaena. EMy npenocTtasisieTcss BO3MOXKHOCTH 000pa 6amioB
B T€UEHHE JIBYX MOCIENYIOMUX HeIemlb (CIeAYIONHNX 32 IPOMEKYTOUHBIM PEHTHHT-KOHTPOJIEM) Ha JIMKBHIALIUIO 3310JDKEHHOCTEH.
CryaeHTaMm, KOTOpbIe HE CMOTIJIM HAOpaTh IPOMEKYTOUYHBINA PEUTHHT WM PEHTHHT MO AUCHHUILTHHE B 0OIIEYCTAHOBICHHBIE CPOKH TIO
0OJIC3HH WJIH TI0 IPYTHM YBOKUTEIBHBIM PHYMHAM (IOKYMEHTAIBHO MOITBEPKICHHBIM COOTBETCTBYIOIINM YUPEKICHHEM), TEKaH
(axynpTeTa yCTaHABIMBACT WHANBHIYATBHbBIC CPOKHU CIAYH.

Ecnu nociie 3Toro cpoka 3a0/HKEHHOCTh 10 HEYBKUTEIBHBIM IIPUIMHAM COXPAHSETCS, TO HA3HAYACTCS] KOMUCCHS 10 TIPUEMY
aKaJIleMUYECKHX 330JDKEHHOCTEH ¢ 0053aTeIbHBIM yIacTHEM 3aBeIyonIero kadenpoi i IUpeKTopa HHCTUTYTA (ero 3aMeCTUTEIS).
o pemeHnI0 KOMUCCHU HEYCIIEBAIOLIHE CTYICHTHI M0 MPEACTABICHUIO IeKaHa OTYHCIITIOTCS IIPHKAa30M PEKTOpa U3 YHUBEPCHUTETA 32
HEBBINIOJHEHUE YUeOHOTO rpaduka.

B 0c00bIX Clydasx TUPEKTOP UMEET MPaBO YCTAHOBUTD APYTHE CPOKH JTIUKBHUIAINH CTYICHTAMHU aKaJeMHIECKUX 3a0JKEHHOCTEH.
HesiBka cTyieHTa Ha UTOTOBBIN HJIM TIPOMEKYTOUHBII PEHTHHI-KOHTPOJIb OTMEYAETCS B PEHTHUHI-TIHCTE 3aHUChIO «He SBUIICs». Ecn
HesIBKa MPOH30IILIA 10 YBAXKUTESIbHOU NpHIKHE (TIOATBEPIKACHA JOKYMEHTAIBHO), TUPEKIIHS HMEET MPaBO Pa3PEUIUTh MPOXOKICHHE
PEUTHHT-KOHTPOJIA B Ipyrue cpoku. IIpu HeyBakUTeIbHON IPUYUHE HESIBKU B CTATUCTUYECKHUX JAHHBIX JIeKaHaTa POCTaBIsAETCA
«0» 0aJIOB, M CTYyJIEHT CYUTAETCS 3a0DKHUKOM 10 JTAHHOM AMCIMILIIHE
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