[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OVO: AP IAFEP B HAVKHY 1| BBICIIETO OBPA3OBAHUS POCCUMCKOIN ®ENEPALIMHA
HomkHes o BT8RO E TOCY TAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUPEX/EHUE BBICIIETO OBPA30OBAHMUS

[ara neaHcarf vt PH’A% 851 mccnelnoBaTenbckuii sgepHB i yHuUBepcuTeT « MUDU »
YHUKanbHbI MPOrpaMMHbIN KIKOY: -
937d0b737ee35db0389504952275a8aa¢5224805 (L €XHOJIOTMYECKHH HHCTHTYT—

liu/uuaa.u li)c,ucpculbum O TOCYaTapCTBECHHOI'O aBTOHOMHOT'O O6pa30BaTeJ'IBHOFO YUpEXKACHHUA BBICHICTO
oOpa3zoBanus «HanuoHanpHbIN UCCIIE0BATENbCKUN AaepHbIN yHUBEpcUTeT «MU D)

(TU HUSTY MU®H)

KA®EJIPA OBIIEN ®U3UKNA

OJJOBPEHO
VYyeusim coBetom TU HUAY MUDOU
ITporoxos Ne 5 ot 31.08.2021 .

PABOYAS IPOTPAMMA YUEBHOM JUCIHUIIJIMHBI

dusuka

(HaMEHOBaHHE JUCIUIIIAHEI (MOJTYIIS)

11.03.03 KoncTpynpoBaHue U TEXHOJIOTHUsI 3J1eKTPOHHBIX

Hanpasnenue cpeacTs

HOJTOTOBKH

[Tpodwite mOATOTOBKH TexHoJ10THs JIEKTPOHHBIX CPEACTB

KBanuduxanus (creneHb) BbITYCKHUKA O0akajaBp

®opma 00yueHus o4Hasi

Cemectp 2,34 Hroro

TpynoeMKocTh, Kpea. 16 16

OO6muii 00beM Kypca, yac. 576 576
Jlexiun, yac. 96 96
[IpakTuy. 3anaTHs, 4ac. 96 96
JlaGopat. paboThl, yac. 48 48
B ¢opme npaktuyeckoil moAroTOBKH, 4ac. - -
CPC, yac. 210 210
KCP, ugac. - -

dopma koHTpoJIs — 3k3ameH (cem.2,3,4) 126 126

r. Jlecaon — 2021 r.



AHHOTANUA

Jucuunnuna «®Pusnka» GopMUPYET MpeICTaBICHUS O COBPEMEHHOW KapTUHE MHUpa U MPHU
JIOCTAaTOYHOM MMOATOTOBKE rapaHTHPYeET Oosee Ti1y0oKoe YCBOCHHUE JIIOOBIX 3HAHUN. J{ucuumimHa
HalpaBlieHa Ha pa3BUTHE MOHMMAHMUS (PU3NYECKUX IMPOLECCOB M SBICHUH, a TaKXkKe Ha
MPUMEHEHHUETIONYYEHHBIX 3HAHUM ISl pelIeHUs] pa3IMYHbIX 3a/lay, B TOM YHUCJE CBSI3aHHBIX C
pohecCuOHANBEHOM JeSTeNbHOCTDIO.

1. IEJb OCBOEHMS YYEBHOM JUCIUILINHBI

Heabto yueOHON aucuuiuinHbl «PuU3nKa» SBISETCS CO3JaHME OCHOBBI OOIIEHAYYHOTO
bynaamenTa, (HOpMUpPOBaHHE IPEICTABICHHUS O COBPEMEHHOW KapTHMHE MHpA, BOCHHUTAHUE
OCHOBHBIX NPHEMOB I03HABATEIILHON IEATEILHOCTH, 0€3 KOTOPHIX HE MOXKET 0OOHTHCh HU OJIMH
CHELMAINCT, B KakoH Obl 00NacTH HayKd, TEXHUKHM M IPOM3BOJACTBA OH HHU paboTall.
JlocraTouHasi MOATOTOBKAa IO (U3UKE IIO3BOJISIET TBOPUYECKH HCIOJIb30BaTh HMMEIOIIUNCS
MaTepual.

I'nmaBHOM 3alla‘leﬁ,ZLI/ICI_II/IHJ'II/IHBI ABJICTCA  PA3BUTHUC CIIOCOOHOCTH K BOCIIPHUATHIO
HAay4YHbBIX MW TCXHUYCCKHUX CBGHGHHﬁ, C KOTOPBIMH IPUXOAUTCA CTAJIKMUBATbCA B XOIC
HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTUCIICHIUAIINCTY.

Yyeonbie 3a1a4M ANCHUILINHBI:

B niporiecce u3ydeHus AUCIUTUIMHBI CTYACHTHI JOJDKHBI OBJIA/ICTh 3HAHUSMHU TaKUX
pasienoB, Kakx:

- MexaHuka,

- Monekynsapnas (cTatuctuyeckas) Qu3nMKa U TEPMOJAMHAMUKA,
- DJIeKTpUYECTBO;

- Marsetuswm,

- KonebaHnus 1 BOJHEL

- BonHoBas onrtuka;

- DJIeMeHTHI KBAHTOBOUM CTATUCTUKU U (DU3UKH TBEPIOTO TEJA;
- Slnepnas ¢pusuka.

2. MECTO YYEBHOM JUCIHUILJIMHBLI B CTPYKTYPE OOII BO

Hucuunnuza «®Pu3uka» U3ydaeTcsl CTyJeHTaMH NEpPBOrO0 M BTOPOro Kypca, BXOJIUT B
TEOpPETUYECKH OJIOK eCTeCTBEHHO-HAayuHbI Moy pasaena bloOs3arenbHoil yacTu yueOHOTO
IUTaHA TI0 HaNpaBJIEHUIO MOATr0TOBKU«KOHCTpYHpOBaHNE M TEXHOJIOTHUS 3JIEKTPOHHBIX CPEICTBY
npod s HOArOTOBKU «TeXHOIOTHS 3JEKTPOHHBIX CPEJICTBY.

JlucuMIimHa OCHOBBIBAETCS HA 3HAHUSAX U YMEHHUSIX, CHOPMUPOBAHHBIX Yy 00yUarOIIUXCS
B PE3yJbTaTE OCBOCHHUS IIKOJIBHBIX KypcoB «Dusuka» u «MaremaTuka.

I/I3y‘-ICHI/IC JAUCIUITIIINHBI HCO6XO,Z[I/IMO JJIA IIaHLHefIH.IeFD HN3YUCHUA TAKUX IOUCHHILINH,
Kak «Ou3ndecKnue OCHOBBI MHUKPO- U HAHOJJICKTPOHUKW» U JP.

Vka3aHHbIE CBSI3W M COJIEp)KaHUWE JUCHUIUIMHBI «®Pu3nKa» [aT olyyarouemycs
CHUCTEMHOE TMpEJCTaBICHUE O KOMIUIEKCE HM3y4aeMbIX AUCUMIUIMH B cooTBerctBuM OC BO
HUAY MU®OU, uto obecrieunBaeT COOTBETCTBEHHBIM TEOPETHIECKUN YPOBEHD M MPAKTHYECKYIO
HAIPaBIEHHOCTh B CUCTEME 00yUYeHHsI OynyIiel AesTeNpHOCTH OaKaiaBpa.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVIAHUPYEMBIE PE3YJIbTATHI
OBYYEHUA

[Ipouecc n3yuenus aucuMIuiuHbl «DOu3uka» HanpaBjieH Ha (GOpMHpPOBAHUE CIEAYIOLINX

kommereHnuii: YK-1; OIIK-1; YKE-1.

Kon KoMnerenuusa
KOMIIeTEeHIIUH

YK-1 CrnocobeH  OCymecTBIIATh IOWUCK, KPUTHYECKHH aHau3 M  CHHTE3
nH(OpMALIUY, TPUMEHSATh CUCTEMHBIH MOAXO0JI JAJIsi PEUICHHS MOCTaBICHHBIX
3aza4

OIIK-1 Crniocoben aHanmu3uMpoBaTh 3a4a4d NMPO(ECCHOHATBLHOW JEsITeIbHOCTH Ha
OCHOBE MOJIOXKEHHUI, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAyK U
MaTeMaTUKU

VYKE-1 Croco0eH HCIOJIb30BaTh 3HAHUS €CTECTBEHHOHAYYHBIX JTUCIUILINH,
NPUMEHITh METOAbl MAaTEeMaTHUYECKOr0 aHajlu3a M MOJCIUPOBAHMUS,
TEOPETUYECKOTO0 M SKCIEPUMEHTAIFHOTO HCCIIEIOBAaHUS B IOCTaBICHHBIX
3aJ1a4ax

I/IH,Z[I/IKaTOpaMI/I JOCTHIXCHUA KOMHGTCHHI/Iﬁ SABJIAKOTCA:

Kox
KOMIIETEHIIMH

Kox
HHIHKATOpA

HNuauxkarop

YK-1

3-VK-1

3HaTh: METOAMKH cOopa W 00paboTKM WHPOpPMALUY;
aKTyaJlbHble POCCHUHCKHE U  3apyOexHble HCTOYHHKHU
uH(popManuu B cdepe MnpodecCHOHATBHON NeATeTbHOCTH;
METOJ CUCTEMHOT'0 aHaJIn3a

V-VK-1

VYMeTh: MPUMEHATh METOJMKHU MOoucKa, coopa u 0OpaboTKu
MH(pOpPMaLIMU; OCYIIECTBIIATh KPUTUUECKHUM aHATIN3 U CUHTE3
uH(OpMaIKH, TOJIyYeHHON U3 pa3HbIX HCTOUYHUKOB

B-YK-1

Bnaners: Meromamu moucka, cbopa u  00pabOTKH,
KPUTUYECKOT0 aHalIM3a U CUHTEe3a HHPOPMALIMU; METOIUKOMN
CUCTCMHOI'0 moaxoaa Ay pCICHUA MOCTABJICHHBIX 3a1a4

OIIK-1

3- OIIK-1

3HaTh: IIPUHIHUIIBI TTIOCTPOCHUS CUCTCM YITPABJICHU S

V- OIIK-1

YMeTh: AHAJIIM3UPOBATH 3aa4u YHIPaBJICHUA B TCXHUYCCKUX
CHUCTEMAX

B- OIIK-1

BJ'IaI[eTI)Z 0a30BBEIMM 3HAHHMSMH O THUIIOBBIX TEXHHYECKHX
CpCACTBAX ABTOMATUKH U YIIPABJICHUSA

YKE-1

3- VKE-1

3HaTh: OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX
JUCIIMIIINH, METOAbI MATEMaTHU4CCKOI'o aHajn3a n
MOACIINPOBAHUA, TCOPETHUYCCKOI0 M OSKCICPUMCHTAJIBHOI'O
HUCCICO0OBaHUA

VY- VKE-1

YMeTh: HCIIOJIB30BaTh MaAaTEMAaTHUYCCKHUEC METOJBI B
TCXHUYCCKHUX TIPUIIOKCHUAX, PACCUUTHIBATL OCHOBHBLIC
YHUCJIOBBIC XapaKTCPHCTHUKH CHy‘I&fIHBIX BCJIIMYHH, pCUIATbH
OCHOBHBIC 3aJgadu MaTeMaTHU4eCKOi CTaTUCTHUKU, PCIIATh
TUITIOBBIC PaCYCTHBIC 3aJa4N

B- YKE-1

Bmagers: MeTomamMm  MaTeMaTHYeCKOTO — aHamW3a W
MOJICIMPOBAHMs; METOJAaMHU pEILIeHUs 3ajad aHalu3a |
pacdera XapaKTEPUCTHK (U3MUECKUX CHUCTEM, OCHOBHBIMH
npuemMamMu  00pabOTKM  SKCIIEPUMEHTAIBHBIX  JIaHHBIX,
METOJaMH  pabOThl C TPHUKIAJHBIMH  TPOTPAMMHBIMU

3




Kon Kon
HNuauxkarop
KOMIIETEHIIUN | MHIMKATOpa
POJIYKTaMU
4. BOCIIUTATEJIbHASA PABOTA
Kox | Hampasnenue/uenu Coznanue ycioBui, Hcnons3zoBanue
o0ecrevynBaroIIMX: BOCIIUTATEIHHOTO MOTEHIIMANIA
y4eOHBIX TUCIUILIUH
B16 | [IpodeccuonanpHoe | popMupoBaHue KyabTyphl | Mcrons3oBanue

U TPYIIOBOE UCCIIeI0BATEIbCKOM 1 BOCITUTATEIILHOTO MOTEHIIHANA
BOCIIUTaHHE WH)XCHEPHOM JMCIUTUTAH
JEATSILHOCTH 001enpoheccnoHaAIBEHOTO

MOIyJst Ui (POPMUPOBAHUS
HaBBIKOB BJIaICHUA
IBPUCTHUYECKUMHU METOIaMU
ITIOHUCKa U BI>I60pa TCXHUYCCKHUX
pelLIeHnH, KyJIbTypbl HHKECHEpa-
pa3paboTurka yepe3
OpraHU3alMI0 IPOCKTHOW, B TOM
YHCIIe CAMOCTOATENbHOM paboThI
00yJaronmxcs.

Opl"aHI/IBaI_II/IH HHTCPAKTHBHBIX MepOHpI/IHTI/Iﬁ n peam3dalusa CICHHAIU3HPOBAHHBIX

Sa]j[aHI/II\/JI C BOCIIMTATCJIbHBIM U COITMAJIbHBIM aKIICHTOM:

BBIOOp CITIOCOOOB M METOJIOB PELICHHUs MPOCTHIX 3a/1a4 C MCIOJIb30BaHUEM CTaHAAPTHBIX
HPOTrPaMMHBIX CpeaCTB (caMocTosTeIbHAs paboTa);

IoAroToBKa M 3aluyra  JOMallHHuX SaI[aHI/II\/'I Ha TEMBI, CBA3aHHBIC C JICKIITMOHHBIM
MaTepHaioM AUCHHUILTHHBI (JOMAIIHUE 3a/IaHN).

[IepeunciieHHBIE MEPONIPUATHS HAIIPABIICHBI HA!

(opMHpOBaHNE HABBIKOB PEILICHHs Pa3IMYHbIX 33Jjau C Y4€TOM MOTPELIHOCTEH;

pa3BUTHE TBOPYECKMX YMEHHMM W  HaBBIKOB, (¢bopMUpOBaHHE  TBOPYECKOIO
npo¢eCcCHOHATBHO-OPUEHTUPOBAHHOTO ~ MBILIUIEHUS,, HEOOXOAMMOro JJIsl  peLIeHUs
npohecCHOHANBHBIX 3a/au.

5. CTPYKTYPA U COJAEP) KAHUE YUYEBHOM JACIHUITINHBI
OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIsAeT 16 3a4eTHBIX eANHHUII, 576 Jac.

Ne HaumenoBanwue pazaena yueOHON Bunasr yueGHOI O6s13ar. Attecta | Makcum

H/ JUCHUIIIINHBI JACATCIIBHOCTH, BKIIFOYasA TeKyH_II/II\/’I st AJIbHBIN

I CaMOCTOSITEIIBHY O KOHTPOJTb pasnena Gat

paboTy CTyIeHTOB U ycnieBaemoc | (ppopma, 3a

= TPYJIOEMKOCTD B TH Hedenst) | pasmen
5( aK.gacax (¢popma,
s Heoes)

Jlexun
3aHATHS
JlaGoparopHbie
pabotet

CaMOCTOSITEND
Has paboTa

> IIpakTnueckue




2 ceMecTp

Pasnen 1. Mexanuka JIP1-5
JIP2-7
1-9 |18 | 18 | 12 | 30 JIP3-9 KH11-9 35
T1-8
b/131-8
Paznen 2. MonekynspHas JIP4-11
(craTucTudeckas) Gu3HKa U 10-16 | 14 | 14 | 4 25 b/132-16 |KHN2-16 25
TEPMOIMHAMUKA T2-16
HToro B TeueHue cemectpa 32132 |16 | 55 60
DK3aMeH 40
HUTOI'O 3a 2-ii cemecTp 100
3 cemectp
Paznen 3. DnekTpuyecTBoO JIP1-6
T1-8
1-7 |14 | 14 | 4 28 BJI31-8 KI1-8 25
Paznen 4. Maraetusm JIP2-10
JIP3-12
8-12 |10 | 10 | 8 20 T2-12 KN2-12 25
b/132-16
Pa3gen 5. Konebanust 1 BOIHBI JIP4-14
13-16| 8 | 8 4 16 BJ133-16 KN3-16 10
Htoro B TeueHue cemMecTpa 32132 | 16 | 64 60
DK3aMeH 40
HUTOTI'O 3a 3-ii cemectp 100
4cemectp
Paznen 6.BonHoBas ontuka JIP1-5
1-4 | 8 | 8 8 22 BJI31-12 KN1-6 10
Pasznen 7. KBanToBas ¢pusuka JIP2-9 K-
5-10 | 12 | 12 | 8 34 T1-12 12 25
b/132-12
Pa3nen 8. DineMeHTEI JIP3-11
KBaHTOBOM CTaTHCTUKH U JIP4-14 KU3-
(bu3KMKHU TBEPAOIO Tea. 11-16) 12 121\ 8 35 T2-15 16 25
SAnepnas ¢puznka b133-16
HToro B TeueHne ceMecTpa 3213 |16 | 91 60
DK3aMeH 40
NUTOTI'O 3a 4-ii cemecTp 100




HANMEHOBAHME TEM U COAEPKAHUE JEKIIMOHHBIX 3AHATHAM

Pazoen 1. Mexanuka

Ilpeomem ¢husuku. Metoapl (U3NYECKOIO HCCIECAOBAHUS: OIBIT, TUIOTE3d, HKCIEPUMEHT,
teopust. Ponb (U3KMKKM B pa3sBUTHM TEXHUKH U BIMSHHWE TEXHUKH Ha pa3BUTHE QU3UKU. CBA3b
busuku ¢ Apyrumu Haykamu. JuddepeHnupoBanue BEKTOPOB.

Temal.l Kunemaruka MaTepuaabHOU TOUKH.
IIpencraBneHuss O CBOMCTBaX IPOCTPAHCTBA M BPEMEHM, JICKALIME B OCHOBE KJIACCHYECKOHN
(HBIOTOHOBCKOI) MEXaHUKU. DJIEMEHTHl KMHEMATUKU MaTepUaIbHONM TOYKH. 3aKOH JIBHIKEHUS
MaTepuaibHOW TOYKH. CKOpPOCTh M YCKOPEHHME TOYKHM KaK IIPOM3BOJHBIE Paguyca-BEKTOpa IO
BpeMeHM. HopmaibHOE W TaHIeHLMalIbHOE YCKOpeHus. Paauyc KpUBU3HBI TpPaeKTOPHHU.
[ToctynarenpHOE IBUKEHUE TBEPAOTO TENA.

Temal.2 lunamuueckue NPUHLMIIBI MEXAHUKH.
[TonsiTe COCTOAHMSA B KIACCHYECKONM MEXAHMKE. 3aKOH MHEPLHUU U HMHEPLHUAIBHBIE CHCTEMBI
oTcyeTa. 3aKOHbI JMHAMUKHN MAaTEPUAJIbHOM TOUKH U CHUCTEMbl MAaTEPUAIbHBIX TOYEK. Y paBHEHUS
neuxenus. Ilpupona cun. Cuiibl ynpyrocTd M CHibl TPEHMs. 3aKOH BCEMHUPHOIO TATOTEHUS.
Buewinue u BHyTpeHHUE CUJIbl. 3aKOH COXPaHEHUS MMIIYJIbCA U €0 CBS3b C OJHOPOAHOCTBIO
npoctpaHcTBa. LleHTp Macc (LIeHTp HHEpLUH) MEXaHUYECKOM CUCTEMBI U 3aKOH €TI0 JABHKEHHUS.

Temal.3 PaGora u sHEprHs.
OnemenTapHas pabota cuibl. PaboTa cuibl U ee BbIpakeHUE yepe3 KPUBOJIMHEWHBIH MHTErpall.
MomHocTb. KuHeTnueckast sHEprusi CUCTEMbI U €€ CBA3b C pabOTON BHEIIHUX U BHYTPEHHHUX
CHWJI, IPUJIO’KEHHBIX K CUCTEME.
[Tone kak ¢opma MaTepuH, OCYLIECTBISIONIAS CHJIOBOE B3aMMOJCHCTBHE MEXIY YacCTHIIAMHU
BeniecTBa. [loTeHnManbHas 3HEPrUs MaTepUAIbHOM TOYKM BO BHEIIHEM CHJIOBOM IIOJE U €€
CBA3b C CWJIOH, JEHCTBYIOIIEH HA MaTepHANbHYI0 TOUYKy. llosle NEeHTpaJbHBIX CHIL
[ToreHnManbHast SHEPrUS CUCTEMBI. 3aKOH COXPAHEHMSI MEXAHMUYECKON DPHEPIMM U €ro CBS3b C
OJIHOPOJAHOCTBIO BpeMEHHU. Jluccunanus sHepruu. 3aKOH COXpaHEHUsI U MPEBPALLEHUS SHEPT UHU.
VY aap aGCOMIOTHO YIPYTUX U HEYHPYTUX TEJl.

Temal.4 MomeHT ummysbca.
MoMeHT umnynabca MAaTepUaJIbHON TOYKH M CUCTEMBI. MOMEHT CHJIbl. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHUs MOMEHTa UMIYJIbCa MEXaHUUYECKOH CHUCTEMBI U €r0 CBSI3b C U30TPOIMHOCTHIO
IIPOCTPAHCTBA.

Tema 1.5 Kunemartrka u JuHaMuKa TBEPAOTO TENA.
OneMEHTbl KNHEMAaTUKH BPALATEIbHOTO ABM)KEHHSA. YTIIOBas CKOPOCTh U YIJIOBOE YCKOPEHUE,
UX CBS3b C JIMHEWHBIMH CKOPOCTSIMH M YCKOPEHUSIMH TOYEK Bpaularomerocs tena. MOMEHT
UMIyJbCa TE€Na OTHOCUTEIBHO HEMOJABMKHOW OCH BpalleHHsa. MOMEHT HHEpLUM Tela
OTHOCUTEIIbHO OCH. YpaBHEHHE JWHAMUKH BpaLIaTeNbHOTO JBM)KEHHSI TBEpPJOro Tela
OTHOCHUTEJIbHO HEMOABIKHOU ocu. KuHetnueckas sHeprusi Bpararouierocs Tena. Pabota cui,
MIPUJIOKEHHBIX K Bpamaomemycs teny. [Inockoe nBumxeHue rena.

Temal.6 HennepuuanpHble CUCTEMBI OTCUETA.
Cwitbl UHEPLH.

Temal.7. DnemMeHTBl MEXaHUKH KUAKOCTEH.
VYpaBHeHus: Hepa3zpblBHOCTH U bepHymu. BszkocTh. JlaMuHapHbI U TypOYJIEHTHBIN pPEXUMBI
TE€YEHUs] JKUAKOCTEN. J[BUIKEHUE TEN B )KUJKOCTSIX U ras3ax.

Tema 1.8 PensiTuBHCTCKAst KWHEMATHKA.
[Tpunin oTHOcUTeNbHOCTH B MexaHuke. [IpeoOpasoBanus [anunes. [loctynarel
crenuaibHOi  Teopun  oTHocutenbHocTu.  IIpeoOpazoBanuss  Jlopenma. [TonsiTne
OJIHOBPEMEHHOCTH. OTHOCHUTENBHOCTh AJIMH M IPOMEXKYTKOB BpeMeHH. MHTepBanm Mexnay



COOBITHSIMH ¥ €T0 MHBAPUAHTHOCTD 110 OTHOIICHHIO K BRIOOPY MHEPIHAILHOW CHCTEMBI OTCUETA.
PensTUBUCTCKHIT 3aKOH CIIOKEHUSI CKOPOCTEM.
Temal.9 PenstuBucTCKas TMHAMHKA.

PenstuBuctckuil umnynabc. OCHOBHOM 3aKOH PEISTUBUCTCKON JUHAMUKH MAaTEPUAIBHON TOUYKH.
PenstuBucTCcKOE BBIpaKEHUE U1 KMHETUYECKOW »HEpPruu. B3anMOCBSI3b MacChl U DHEPIrUMU.
OHeprus cBsi3u cucTeMbl. COOTHONIEHHWE MEXIY IOJIHON SHEpPrued W HMMIYJIbCOM YaCTUIIBI.
[Mpuammn >xBuBaNeHTHOCTH. [loHsATHE 00 OOIIClH TEOPUM OTHOCUTEIBHOCTH. | paHUIIBI
MIPUMEHUMOCTH KJIACCUYECKOHN (HhIOTOHOBCKOM ) MEXaHHKH.

Pa3zoen 2. Monexynspuas (cmamucmuueckas) ¢uzuka u mepmoOuUHAMUKa

Beeoenue. CTaTucTu4eckuii 1 TEPMOJMHAMUYECKUNA METO/IbI UCCIIEIOBAHUS MAaKPOCKOMUYECKHX
tes. TepMonnHaMUUYecKue apameTpsl. PaBHOBECHbBIE COCTOSIHUS U MPOLIECCHI, X U300paKeHHe
Ha TEPMOJMHAMHUYECKUX JUarpaMMax.

Tema2.1 Kunernueckasi Teopusi HI€aIbHOTO rasa.
BbIBOJ| ypaBHEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH MICANbHBIX ra30B IJIsl JAaBJICHUS U €r0
cpaBHeHHEe C ypaBHeHueM Kunaneiipona-MenneneeBa. CpenHss KUHETHYECKash SHEprus
MOCTYNATEeNFHOTO JBUKECHHSI MOJIEKYNL. MOJEKYISIpHO-KHHETHYECKOEe TOJIKOBaHHE abCONMIOTHON
Temreparypbl. Unciao cremeHell CBOOOIBI MOJIEKYNBI. 3aKOH PaBHOMEPHOTO paclpeaeeHHUs
SHEPTUU MO CTEMEeHSIM CBOOO bl MOJIEKYIL.

Tema 2.2 [1epBoe Hayano TEPMOIUHAMHKH.
Pabora raza npu uzmenenuu ero oobema. KonmuectBo ternotsl. Temnoemkocts. [lepBoe Havyano
TepMoAuHaMHUKU. IlpuMeHeHue mepBOro Havyala TEpPMOAMHAMMKM K H30MpoleccaM U
aanabaTHOMY TMpolleccy HaeanbHOro rasza. YpaBHenue I[lyaccona ammabaTtHOro mporecca.
3aBUCUMOCTh TEIUIOEMKOCTH HACAIBHOTO Ta3a OT BHAa mpoiiecca. llomurponHsiii mporecc.
Kinaccuueckass MOJEKyIsIpHO-KMHETHYECKass TEOpUs TEIIOEMKOCTEH HJIealbHBIX Ta30B U €€
OTpaHMYEHHOCTh. ['paHMIBl IPUMEHHMOCTH 3aKOHA paclpeiesieHuss YHEPrud MU IOHSITHE O
KBAaHTOBAHUU 3HEPTUH BpaIllEHUs U KOJIeOaHU MOJIEKYII.

Tema2.3 Pacripenenenue MOJIEKYJ O CKOPOCTSIM M SHEPTUSM.
3akoH MakcBemna uid pacupeleeHus MOJIEKYJ ra3a 10 CKOPOCTSAM U JHEPTUsAM TEIUIOBOTO
JIBUKEHHS. OKCIIEpUMEHTaJbHas IPOBEpPKAa 3aKOHA pacHpeiesieHUuss MOJIEKYJ IO CKOPOCTSIM.
XapakTepHble CKOPOCTH MOJIEKYJ: CpelHsAs KBaJpaTU4Has, Haubosee BEpOsTHAsA U CPEeAHss
apudmernueckas. bapomerpuueckas popmyna. 3akoH bonbliMana s pacripeneneHus: YacTHUll
BO BHEIIIHEM NIOTEHIUAIIBHOM IIOJIE.

Tema2.4 DneMeHTHI HEPABHOBECHOM TEPMOIMHAMUKH.
Kunerndeckue sBneHus. SIBneHUs nepeHoca B TEPMOJUHAMUYECKH HEPABHOBECHBIX CHUCTEMaX.
OnbITHBIE 3aKOHBI AU(PQPY3UH, TEMIONPOBOJHOCTH U BHYTpEHHEro TpeHus. CpeaHee 4MCIO
CTOJIKHOBEHUIl M CpeiHss JiIMHa cBOOOAHOro mpobera Mmonekyn. Bpems penakcauuu.
MounekynsapHO-KMHETHYECKAst TEOPUS SIBIECHUN nepeHoca. CBOMCTBA pa3psKEHHBIX Ia30B.

Tema2.5 Bropoe Hauano TEpMOAMHAMUKH.
O6parumbie 1 HeoOpaTuMble Tporiecchl. Kpyropoii mportece (1mkir). TemioBbie IBHTaTeId U
xononuibHble MamuHbl. [lukn Kaprno u ero KIIJl mna wmpeansHoro rasa. Bropoe Hawano
tepmoauHamuku (popmynupoBku Kiaysuyca u Tomcona). HezaBucumocts KIIJ[ nukna Kapno
OT TpupoAbl pabouero Tena. DHTpoNuUsA. ODHTPONUS HAeambHOro rasza. CraTucTHYecKoe
TOJIKOBaHHE BTOPOTO Hauana TepMOAMHAMHUKHU. TpeThe Hayaso TepMoIuHaMUKU. DIIyKTyaluu.

Tema2.6 PeanbHble ra3bl U KUIKOCTH.
OTtcTyruieHusl OT 3aKOHOB HJI€albHBIX ra3oB. CHiibl MEXMOJEKYJISPHOIO B3aHUMOJICHCTBHUS B
razax. O¢¢eKTUBHBIN AuamMeTp MoJeKyl. YpaBHeHue Ban-nep-Baanbca. CpaBHeHHe M30TEpM
Ban-nep-Baanbca ¢ skcnepumeHTanbHbIMH. KpuTtHueckoe coctosiHue. BHYyTpeHHsAs sHeprus
peanbHOro raza. OcoOEHHOCTH KUIKOTO COCTOSTHHSL.

Tema2.7 ®azoBbie paBHOBECHUS U (Da30BBIC MPEBPAIICHUSI.
®da3oBble MpeBpalleHus MEPBOro U BTOPOro poja. Termtora ¢pa3zoBoro nepexojaa mepBoro poja.
Vpasuenue Knaneiipona-Knaysuyca. CBepXTeKy4ecTb reiaus.
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Paszoen 3. Dnexmpuuecmso

Tema3.1 DaeKTpoCTaTUYECKOE MOJIE U €r0 XapaKTEPUCTUKH.
3aKOH COXPaHEHHS SJEKTPUUYECKOro 3apsiaa. Jiekrpudeckoe mnose. 3akoH Kymona. OcHOBHBIE
XapaKTePUCTUKU DJIEKTPOCTATUYECKOr0 IMOJS - HANPSHKEHHOCTh M MOTeHuuan mois. Cs3b
HANpPsDKEHHOCTH M noTeHuuana. [IpuHiun cynepno3unuu. Pacuer snekTpocTaTuyeckux nosei
MeTosIoM cyneprio3uuuu. [lone qunons.

Tema3.2 Teopema Octporpazackoro-I'aycca uist 3JIeKTpOCTATUYECKOTO MOJISI B BAKYyMe.
[Totok BekTOpa HampsbkeHHOCTH. Teopema Octporpanckoro-I'aycca A 3J€KTPOCTaTHYECKOTO
noJist B Bakyyme. [Ipumenenue Teopemsl Octporpajickoro-I'aycca k pacuery moJieu.

Tewma 3.3 DaEKTPOCTATHYECKOE MMOJIE B AUIICKTPUUECKON Cpejie.
CBsi3aHHBIE 3apsbl B AUAJIEKTPUKAX. TUIBI JUAIEKTPUKOB. DJIEKTPOHHAS U OpUEHTALlMOHHAsS
nossipu3anuu. MuaynupoBanHbiil aunonbHbli MoMeHT. [lomsipuzyemocts Mosekyinbl. Cuibl,
JICHCTBYIOIIME HA KECTKUM IUIIONb B JJIEKTpUYecKoM mose. [lomspusanus IU3IEKTPUKOB.
[TonsspuzoBaHHOCTh. JlMANeKTpHUecKas BOCHPUUMYUBOCTH. Teopema Octporpaackoro-I'aycca
JUISL DJIEKTPUYECKOTO TOJS B JUAJIEKTPUKE. OJEKTpUYECKoe cMelleHue. Jluanexrpuueckas
MPOHUIIAEMOCTh CPE/Ibl. Y CIOBUS Ha TPaHUIIE pa3zesia AUIIEKTPUKOB. CerHeTOIEKTPHUKH.

Tema3.4 [IpoBOJHUKY B 3JIEKTPOCTATUUECKOM I1OJIE.
Pacnipenenenue 3aps10B B IPOBOJAHUKE. DIEKTPOEMKOCTh YEIMHEHHOTO POBOIHKKA. B3aumHas
€MKOCTb JIBYX ITPOBOAHUKOB. KoHieHCaTOPBHI.

Tema3.5 DHeprust 3JeKTPUUECKOTO MOJIS.
OHeprus 3apsKEHHbIX YEIMHEHHOIO IPOBOJHHMKA, KOHJEHCATOpa, CUCTEMbI IPOBOJHUKOB.
DOHeprus snekTpocraTudeckoro mons. OObeMHas IJIOTHOCTh dHepruu. [IpumeHeHue 3akoHa
COXpaHEHMsI SHEPTUU K pacyeTy IOHAEPOMOTOPHBIX CHJI.

Tema 3.6 IlocTOSHHBIA SIEKTPUYECKUH TOK, €ro XapaKTePUCTHKH U  YCIOBHS
CYILIECTBOBAHMSI.
O0606m1enHsbI# 3ak0oH OMa i ydacTka 1enu. Paznocts notenmnuanos, 3/C, HanpsbkeHne. 3aKoH
Hoxoyns-Jlenia nis yuactka nenu. [Ipasuina Kupxroda.

Tema3.7 DnexTpuueckuil TOK B ra3ax U B BaKyyMe.
Toxk B razax. [lnazma. PaboTa BeIXx0/1a 2JIEKTPOHOB U3 MeTaiia. TepMOoa3IeKTpOHHAs SMUCCHUS.

Paszoen 4. Macnemusm

Tema 4.1 MarauTtHoe 1oJsie B BaKyyMe.

MaruutHoe nonie. MaruutHas uHaykinus. 3akoH buo-Capapa-Jlannaca u ero npumMeHeHHe K
pacueTy NoOJE€H MPOBOAHMKOB C TOKOM. MarHuTHOe Moje NPSIMOJIMHEWHOIO IMPOBOJHHUKA C
TOKOM. MarHuTHoe 1oJie KpyroBoro Toka. MarHuTHbBIii MOMEHT BHUTKa C TOKOM. MarHutHoe
noje cojieHouAa. BuxpeBoil XapakTep MarHUTHOTO MOJs. 3aKOH IOJIHOTO ToKa (Teopema o
LHUPKYJISLIUU BEKTOpa MarHUTHOW MHIYKIUMU) M €r0 MPUMEHEHHE K pacyeTy MAarHUTHOTO IOJs
TOPOU/JIA ¥ JJIMHHOT'O COJICHOU/IA.

Tema4.2 JleiicTBME MarHUTHOTO TOJI HA JBHKYIIUECS 3apsiibl ¥ POBOJIHUKHU C TOKOM.
JleiictBe MarHMTHOrO mojs Ha JBWKymuiics 3apsan. Cwia JlopeHma. 3akoH Awmmnepa.
PenATHBUCTCKOE TONKOBAaHWE MAarHUTHOIO B3aUMOJACMCTBUS NPOBOJHMKA C TOKOM U
JBUKYILIETOCS AJIEKTPUYECKOr0 3apsaa. JBHyKeHUE 3apsyKEHHBIX 4YacTHUIl B MarHUTHOM IIOJIE.
[TpuHIMI AeHCTBUS LMKIMYECKUX YCKOpHUTeNel 3apsbkeHHbIX dacTull. Dddekr Xomma. MIT/I-
reHepaTop. KoHTyp ¢ TOkOM B MarHuTHOM 1osie. MarHuTHeIN noTok. Teopema Octporpaackoro-
["aycca. Pabota nepemenieHus: MPOBOIHMKA U KOHTYpa C TOKOM B MarHUTHOM TIOJI€.

Tema4.3 MaruutHoe 1ose B BELIECTBE.
MarnuTHele MOMEHTBI aTOMOB. Tunbel MarHeTukoB. HamaramueHHOCTb. MUKpPO- U MaKpOTOKH.
MarautHass BOCIPUUMYHMBOCTH BELIECTBA. 3aKOH IIOJHOTO TOKA JJIsi MarHUTHOIO MOJS B
BelecTse. HanpsskeHHOCTh MarHUTHOTO 1OJIA. MarHuTHasi IpOHUIIAEMOCTh Cpeibl. Y CIIOBHS Ha
TPAHULIE ABYX CPEL.

Tewma 4.4 DnexTpoMarHuTHAsT UHIAYKITHS.



SIBneHne ANEeKTPOMArHUTHOM MHAYKIMU. 3aKoH JleHna. 3aK0oH 3JIEKTPOMAarHUTHON MHAYKIMH U
€ro BBIBOJ M3 3aKOHA COXpaHEHUs >Hepruu. SBineHue camouHAyKUuH. MHAYKTUBHOCTH. Toku
IpU  3aMbIKAaHUM MW pa3MbIKAHUM Lenu. fIBIeHWe B3aMMHOM UWHAYKIUU. B3auMmHas
WHIYKTUBHOCTb. DHEPTUs CHUCTEMbI MPOBOJHUKOB C TOKOM. OObeMHas IIOTHOCTh JHEPTUU
MarHUTHOTO TIOJIS B HE)epPOMArHUTHOM Ccpejie.
Tema4.5 OcHoBbl TeOpuK MakcBesia.

BuxpeBoe asekrpuueckoe mosne. Tok  cmemieHus.  YpaBHeHus — MakcBeimna s
3JICKTPOMArHUTHOTO TIOJsI B WHTErpalibHOM W nuddeperiuanpHol dopmax. MarepuaibHbIe
ypaBHeHus1. KBasucranronapHbie TOKU. [ [puHINAI OTHOCUTEIBHOCTH B 3JIEKTPOAUHAMUKE.

Pazoen 5. Mexanuueckue u anekmpomazHummubvle Ko1e0aHUsA U GONIHbL

Tema5.1 'apMoHnueckue KoeOaHus.
XapakTepucTuKu rapMOHUYECKUX KoJIeOaHUH. I'apmoHnyeckuii OCLUJIIIATOP.
JuddepenunanbHoe ypaBHEHHE I'apMOHMYECKUX KoJjieOaHWil. MexaHndeckne rapMOHUYECKUe
koneOanus. llpyKuHHBIN, (U3HYECKUI W MaTeMaTHYeCKWH MAasTHUKHA. JIEKTPUUECKUI
KoJIeOaTeNbHbI KOHTYp. ODHeprusi rapMoHuuYeckux KojeOaHuil. CioxeHue rapMOHHUYECKUX
KOJICOAHWH OJHOTO HANpaBlICHUs] W OJWHAKOBOH 4YacTOThl. buenmsa. CroxeHune B3aUMHO
HNEepIEHIUKYISAPHbIX  KojeOaHuil. AHrapMoHuyeckuii ocmuuisatop. Puzndeckuil  cMbICaT
CIIEKTPAJIbHOTO PA3JI0KEHUS.

Tema5.2 3aryxarolye U BbIHYKACHHbIE KOJICOAHUS.
Juddepennmansaoe ypaBHEHUE 3aTyXarommx Kosie0aHui (MexaHUYeCcKuX u
JJIEKTPOMArHuTHBIX) W €ro peuieHue. Amnepuoguueckuil npouecc. JuddepenuuansHoe
yYpaBHEHHE BBIHYXIECHHBIX KOJICOAHUI (MEXaHWYECKUX M DJIEKTPOMATHUTHBIX) M €T0 peIIeHHe.
Ammuintyna v (asza BbIHYXJIEHHbIX KosiebGanuil. Pezonanc. CooTHomeHue Mmexnay ¢asamu
BBIHY’KJIAIOIIEH CHJIBI U CKOPOCTH IIPY MEXaHUYECKOM PE30OHAHCE.

Tema5.3 Bonnsl B ynpyroii cpene.
Bonnosbie mpomecchl. Mexanusm oOpa3oBaHMs BOJH B ynpyroil cpeae. IIpononbHbeie u
nornepeyHsie BosIHbL. CHHYCOUJAIbHBIE BOJIHBI. YpaBHeHHE Oeryiiedl BOJHBI. JlJTMHA BOJHBI U
BOJIHOBOE uucio. BonHoBoe ypaBHeHHe. Pa3oBasi CKOPOCTb U TUCHIEPCHS BOJIH. DHEPIHsl BOJIHBI.
Bektop moTtHOcTH mOTOKa »HEpruu. lIpMHIMD cynepno3suuuu BOJIH M TPaHULBl €T0
npuMeHuMocTu. BoiHoBoi naker. ['pynmoBas ckopocts. UHTepdepennus u audpakiius BOJH.
OO0pa3oBaHue CTOSIUMX BOJIH U UX cBoiicTBa. HopMasbHbIE MOJIBI.

Tema5.4 DnekTpoMarHUTHBIE BOJTHBI.
Juddepenumanbaple  ypaBHEHHMS  JIEKTpOMarHUTHOM  BonHbl.  OCHOBHBIE — CBOICTBa
AIIEKTPOMAarHUTHBIX BOJIH. ODHEPrusl AJIEKTPOMAarHUTHBIX BOJIH. Bektop VYmosa-IloliHTuHTA.
N3nyyenune numois.

Pasoen 6. Boanosas onmuka

Tema 6.1. UaTepdepeHmms cBeta.

MoOHOXpOMaTUYHOCT M BpPEMEHHAas KOTEPEHTHOCTb cBeTa. Bpemsa u JuMHa
KorepeHTHocTU.  [IpocTpaHCTBeHHast ~ KOTepeHTHOCTb W uHTepdepeHuus.  Pacuer
UHTEPPEPEHIIMOHHON KapTHHBI OT ABYX KOTE€PEHTHBIX MCTOYHHUKOB. OnTHYeckas JUIMHA ITYTH.
WNuTtepdepeniusa B TOHKHUX MIeHKax. MHOTOBOTHOBast uHTepepennms. MaTepdepomeTpsl.

Tema6.2. ludpaxuus ceera.

[Tpunmun Ioitrenca-®Openenss. Meton 300 Openens. [IpsMonnHeitHOe paclIpoCTpaHEHHE CBETA
B ofHopoaHoil cpene. Hudpakuus ®Ppenens. Judpakuus OpeHens Ha KpyriaoM OTBEPCTUH U
mucke. udpakuus OpayHrodepa Ha menu U KpyrioM oTBepcTud. Ju@pakiroHHas peleTka.
Paspemaromnias cnoco6HOCTh onTuyeckux npudopos. Ilonstue o romorpaduu. Judpakuus Ha
npocTpaHcTBeHHON — pemietke. ®opmyna  Bynbda-bparra.  HccnemoBanue — cTpyKTypbl
KpHUCTAJIJIOB.

Tema6.3. PacripocTpaHeHne cBeTa B BEIICCTRE.



Hucnepcust cBera. OOiacTH HOPMAaJIbHOM M aHOMAJIbHOW JHCIEPCHUU. DJIEKTPOHHAS TEOpHUs
nuctiepcuu. llornmomenue u paccesHue cera. Oddexr Hommepa. M3nyuenne Bapuosa-
Yepenkona.
Temab6.4. Ilonsapuzarus ceera.

EcrecTBeHHbII U mosspu3oBaHHbIM cBeT. CteneHp noaspusauuu. Ilomspusanus ceera npu
oTpakeHMU. 3akoH bprocrepa. JIBoitHoe nydenpenomiieHne. OTHOOCHBIE KPUCTAILIBI.
[Tonsipou el ¥ MOJIIPU3ALMOHHBIE TPU3MBI. 3akoH Maitoca. UHTepdepeHIus moasipu30BaHHOTO
cBera. McKkyccTBeHHast ONTHYECKask aHU30TPONHS. BpallieHrne miockoCTy NoJsspu3aryy.

Pazoen 7. Keanmosas ¢uzuxa

Tema 7.1TemnoBoe u3inydeHue.
TennoBoe u3nydeHHWe M JIIOMHUHECHEHLUs. PaBHOBeCHOe TemIoBoe H3iydyeHHe. AOCOIIOTHO
yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbnmMana. Pacnpenenenue sHepruu B
CIeKTpe aOCOIOTHO YEepHOro Tena. 3akoH cMmeuleHus Buna. KBantoBas rumotesa u ¢opmyna
IInanka.

Tema 7.2. KBaHTOBas ONTHKA.
Bremnunii ¢porodddekr u ero 3akonsl. YpaBHeHue JiHmTeiiHa. DoToHBl. MMnynsc (oToHa.
Hasnenue cBera. OnbiTel JleOeneBa. Oddexr Komnrona m ero teopus. KopmyckymspHo-
BOJIHOBAs! IBOMCTBEHHOCTb CBOMCTB CBETA.

Tema 7.3KopnycKyJiIpHO-BOJTHOBOW yaJIU3M.
['unore3a ne bpois. [dudpaxkuus 37€KTpOHOB M HEHUTPOHOB B KpucTamuiax. [IpoxoxxaeHue
MUKpOUacTHl] 4epe3 1eiab. COoOTHOIIEHUs HeonpenesneHHOCTed. OLieHKa SHEPruu OCHOBHOTO
COCTOSIHUSI aTOMa BOJOpOJa W DSHEpPruu HyJleBbIX KosneOaHui ocuuiuistopa. Habop
OJIHOBPEMEHHO MU3MEPSIEMBIX BEJINYMH.

Tema 7.4. Ypauenue Illpenunrepa.
BonHoBasgs (QyHKIMS, €€ CTaTUCTUYECKMH CMBICI W YCJIOBUS, KOTOPbIM OHa JOJDKHA
ynoBieTBopATh. llmoTHOCTh BeposTtHOcTH.  CpenHee 3HaueHUE (U3NYECKON BEIMYUHBI.
VYpasuenue Illpenunrepa. Bomna ne bpoiina kak pemenue ypaBHeHus llpenunrepa s
cBoOoaHOM yacTuiel. CtanmoHapHble cocTosiHUA. YpaBHeHue lllpenunrepa 1uist cralimoHapHBIX
cocrosgauil. Cnektp sHepruil. Yactuna B onHoMepHOM "moreHumanbHOU siMe". KBaHTOBaHue
SHEPIruM M UMNyibca dacTuusl. [IpuHnyn coorBerctBuss bopa. ['apmMoHMYECKHI OCHHILIATOP.
TyHHenbHBIN Y3PPExT.

Tema 7.5ATom. Monens bopa aroma Bogopoaa.
Cnextp m3nmyuenuss atoma Bojoponaa. Popmyna bampmepa. CnekrpanbHble cepuu. SnepHas
mozenb atoma. OnbeiTel @panka u I'epra. [loctynater bopa. Teopus Bogopoaonogo0HOTO HOHA.
Cnextp sHepruil snekTpoHa. McmyckaHue M IOTJIOLIEHHE CBETa aTOMOM.ATOM BOJOpPOJAA B
KBaHTOBOI MexaHuke. CHEKTp 3HEpPruil 3JeKTpoHa. DHeprerudeckue ypoBHU. [loTeHunans
BO30YXJIE€HHS U MOHU3AIMK aToMa. [IpocTpaHCTBEeHHOE paciipe/ieieHUe MII0THOCTH BEPOATHOCTH
JUIsL 3JIEKTpOoHA. MoOAyiab W TMPOEKIUs Ha HalpaBiIeHHE MarHUTHOrO TMoJsi OpOUTaIbHOIO
MOMEHTa HMIyJbca dJeKTpoHa. IIpocTpaHcTBeHHOe KBaHTOBaHue. KBaHTOBBIE 4MCIIA.
I'MpoMarHuTHOE OTHOIIEHHE.

Tema 7.6. CnuH 3J€KTpoHA.
MHuorosnekTpoHHble atoMbl. COCTOSIHMSI 3JE€KTpOHA B aTOME M HX XapaKTEePUCTUKH.
OnexkTpoHHble o00onouku U ciou. llpunmmn Ilaymu. Ywuceno cocTossHUHA. DNEKTpOHHBIE
koHurypauuu. [lepuoanueckas cucrema snemenToB Menaeneea. OmnbIT lTepHa u ['epnaxa.
O ekt 3eemana. PeHTTeHOBCKHE CIIEKTPBI aTOMOB. 3aKOH Mo31H.

Pa3zoen 8. Dnemenmor keanmosoti cmamucmuxu u pusuxu meepoozo mena. Aoepnas guszuxa
Tema 8.1 KBanToBas cTaTUCTHKA.

da30Boe MPOCTPAHCTBO. OJIeMEHTapHas sueiika (azoBoro mpocrpancTBa. IlmoTHOCTH

cocrositHuil. @yHkuus pacnpeneneHus Depmu-Aupaka. PyHkuums pacnpeneneHus boze-

OiHIITEHHA.
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Tema 8.2 Kpucraminueckoe CTpOEHHE TBEPBIX TEIL.
Kpucrannmaeckas pemerka. Knaccudukarmuss KpucTauioB Mmo TuUmam cui cBsizu. KomeOaHus
KpUCTaTH4ecKoil pemerku. DoToHHBIH M (QOHOHHBINA ra3pl. Pacmnpenenenue (OHOHOB IO
sHeprusaM. TemioeMKoCTh KpUCTAIIINYECKON PEIIETKH.

Tema 8.3 DnemMeHTH KBAHTOBOM TEOPUU METAILIOB.
. Pacnipenenenue »eKTpOHOB MPOBOJAMMOCTH B MeTaylie MpH aOCONIOTHOM Hyle. DHEprus
®epmu. BinsiHue teMiiepaTypbl Ha paclpeneseHue 3JIeKTpoHOB. YpoBeHb @epmu. BHyTpeHH: s
SHEPIusi U TEIUIOEMKOCTh 3JEKTPOHHOIO raza B MeTaiuie. DJIEKTPOIPOBOAHOCTh METAJLIOB.
CBepxnpoBoAUMOCTb. MarHUTHbIE CBOMCTBA CBEPXIIPOBOAHUKOB..

Tema 8.4 30HHAas TeopHs TBEPBIX TEIL.
OHepreTudyeckue 30HbI B KpUCTa/UlaxX. BajeHTHas 30Ha W 30HAa IPOBOAMMOCTH. MeTaisl,
TUDJIEKTPUKA U MONynpoBOAHUKH. (CoOCTBEHHass MPOBOAMMOCTH  MOJYIIPOBOJHUKOB.
KBa3uuacTuipl - 3JEKTPOHBI MPOBOAMMOCTH M AbIpKH. DddekTuBHas Macca 3JEKTpOHA B
kpuctauie. IlpumecHas mNPOBOJAMMOCTh MOJYIPOBOJHUKOB. OJIEKTPOHHBI M JIBIPOYHBIN
MOJIYTIPOBOIHUKU. DJIEKTPOHHO-/IBIPOYHBII IEepexo]] B MOJYNpPOBOJHUKAX. Ero BoiapT-amnepHas
XapakTepucTuka. GOTOINEKTPUUECKUE SBJICHUS B IIOJIYIIPOBOJIHHUKAX.

Tema 8.5 CtpoeHue u CBOMCTBA sIEP.
CocraB sapa. 3apsj, pa3Mep U Macca szapa. MaccoBoe M 3apsl0oBO€ 4yucia. SnepHble CHIIBL
Jedext macchl U 3HEprust cBA3M Aapa. PaanakTUBHOCTh. 3aKOHOMEPHOCTH M IIPOUCXOXKACHUE
anb(Qa-, 6eTa- 1 raMMa- U3Iy4deHus. SlnepHble peakui 1 3aKOHbI COXpaHeHus. Peakuus nenexnus
anpa. Llennas peakuus. Peakuust cunresa.

Tema 8.6 DneMeHTapHbIC YACTUIIBI.
OO01mue cBOMCTBA 3JIEMEHTApHbBIX YacTUI]. B3anMHble mnpeBpallieHus 3J€MEHTApHBIX YaCTHULI.
OyHnameHTanpHble B3auMojelcTBuda. Kiaccupukanus saeMeHTapHBIX yacTuil. JlenToHsl,
anponsbl, kBapku. [lepenocunku QyHgameHTanbHBIX B3auMojaeicTBui. [loHsiTHE 00 OCHOBHBIX
npobaemMax COBpeMEHHON (GU3UKU U aCTPOPU3HUKH.

AyIHMTOpHBIC 3AaHATHS U OI0/1’KET BpEMEHH HA CAMOCTOSITEIbHYIO NOATOTOBKY CTYICHTa

AynuropHsle 3aHATHS (Yac.)
IIpakTHueck
Vyebnas HaumenoBanue pa3szena, ast (CaMoCTOSsITEIb
Henens KpaTKoe HANMCHOBaHUE TEMBI JlaGoparo | Ilpaxtuue noxrotoska | P2 pabota
Jlexiun pHBIE CKHUe
paboTsl 3aHATUS
Cemectp 2
KunemaTtnka MarepuaabHOM
1 2 - 2 - 3
TOYKH
9 JlnHaMIYeCKHe TTPHHITHITHI 5 9 3
MEXAHUKU
3 | Pabota u sHeprus 2 - 2 - 3
4 | MoMeHT uMITyJIbca 2 - 2 - 3
Kunematuka n nuHaMuka
5 ! 2 4 2 - 4
TBEPJIOTO TeJa
Heunepuuansueie CUCTEMEI
6 2 - 2 - 3
oTcueTa
7 | DieMeHTH MEXaHUKH KHAIKOCTEN 2 4 2 - 4
8 | PemgTuBHUCTCKAS KUHEMATHKA. 2 - 2 - 3
9 | PenaruBuCTCKAs KUHEMATHUKA 2 4 2 - 4
Kunetnueckas TEOPHU
10 p 2 - 2 - 3
AAeaIbLHOrO rasa
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Vuebnas HaumenoBanue pasneia, HpaKTquCK CaMOCTOSITED
Heaens KpaTKO€ HAUMEHOBAHUEC TEMbI Ay[[PITOpHLIe SaHATHA (qac.) HOL[inOBKa Has pa60Ta

11 | IlepBoe Ha4YaJIO TEPMOIUHAMUKH 2 4 2 - 4

12 Pacnpenenenue  moJsekyn 1o 2 ) 5 i 3
CKOPOCTSIM M SHEPTUsIM

13 DNEeMEHTHI HEPaBHOBECHOM 2 ) 5 i 3
TEPMOJUHAMUKHU

14 | Bropoe Hauajio TEpMOANHAMUKHI 2 - 2 - 4

15 | PeanpHbIe Ta3bl U )KUIKOCTH 2 - 2 - 4

16 ®da30Bble paBHOBeCUS U (a30BbIe 5 ) 5 i 4
peBpanCHHs
Hroro cemectp 2 32 16 32 55

Cemectp 3

1 DIEKTPOCTaTUYECKOE MOJIEe U €ro 5 i 5 i 4
XapaKTEPUCTUKU
Teopema Octporpaackoro-

2 | T'aycca miist 2JIEKTPOCTATHYECKOTO 2 - 2 - 4
0JIsl B BaKyyMe

3 3JI€KTpOCTaTI/I‘ICSKOC nojie B 9 ) 5 i 4
JUDIIEKTPUUECKOHN cpefie

4 [TIpoBogHuKH B 2 ) 5 i 4
AIIEKTPOCTATUIECKOM I10JIC

S | DHeprus MEeKTPUIECKOTro MOJIs 2 - 2 - 4
ITocTostHHBIN AEKTPUYECKUI

6 | TOK, ero XapakTepUCTHKH U 2 4 2 - 4
YCIIOBHS CYIIECTBOBAHHS
DIIeKTPUUYECKHI TOK B Ta3ax U B

7 | Bakyyme. TepmonnekTpoHHast 2 - 2 - 4
IMHCCHUS

8 | MarauTHOe 1ose B BaKyyme 2 - 2 - 4
JlelicTBME MarHUTHOIO IMOJS HA

9 | mBwxymuecs 3apsJIbl Hu 2 - 2 - 4
IPOBOJTHUKH C TOKOM

10 | MarauTHOE MOJIE B BEIIECTBE 2 4 2 - 4
MaruauTHas MMPOHUIIAEMOCTh

11 | cpensl. DneKTpoMarHuTHas 2 - 2 - 4
WHYKITHS
OHeprusi CUCTEMbI IPOBOJIHUKOB
¢ TOKOM. OCHOBBI  TEOpUH

12 | MaxkcBemnna. [Ipunuun 2 4 2 - 4
OTHOCHUTEIBHOCTH B
AIIEKTPOAMHAMUKE
["apmoHnueckue koaeOaHus

13 | ®usnyeckuii CMBICTT 2 - 2 - 4
CHEKTPAITBHOTO Pa3JI0KEHUS

14 3aTyxarolye U BbIHYK/ICHHbIE 2 4 2 i 4
KoJIeOaHus

15 | Bosnsbl B ynipyroii cpene 2 - 2 - 4

16 | UaTepdepennus u qudpakius 2 - 2 - 4
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IIpaxTueck
YaeOHas Haumenoanue paszena, AyIHTOpHbIC 3ansTHS (daC.) ast CamocTosTeNbh

HeJenst KpaTKOE HAaMECHOBAHHE TEMBI Has paboTta
MOJIrOTOBKA

BOJIH. DIIEKTPOMAarHUTHbIC

BOJIHBI.

Hroro cemectp 3 32 16
Cemectp 4

w
N
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N
1

Wutepdepennms ceera
Hutepdepomerpsl
Judpakmus ceera

JudpakimonHas pemnerka
Dddekt Jlomepa

Honﬂpmaum{ CBC€Ta

KBanToBas onrtuka
KopnyckyisspHO-BOJIHOBO
JyaJIi3M

Ypasuenue lpeaunrepa. Atom
Mogens bopa aroma Bomopona.
CnuH 5JIeKTpoHa

KBaHTOBas CTaTUCTHKA
Kpucramnueckoe CTpOCHUE
TBEPJbIX TEJ

DJeMeHTBl KBaHTOBOM TEOPHH
METAJUIOB

14 | 3oHHas TeopHsl TBEPBIX TEI 2 4 2 - 6
CrpoeHue u CBOICTBa sAep.
15 | Hennas peaxuus. Peakius 2 - 2 - 6
CHHTE3A.
16 | DemeHTapHBIC YACTHIIBI. 2 - 2 - 6
Hroro cemectp 4 32 16 32 91

©O©| 0 ([N|fo (o & [WwN]|F-

[ERY
o

N N NN DN INDN NN NN
1
N N NI NN NN NININ
1
O [OO O [OOf O |O1| O |01l O (O[O0

=
N

13

N
1
N
1
(@3]

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipn mnpoBeneHUM 3aHATHI W OpraHU3allMd CAMOCTOSTEIbHOM pPadOTHI CTYAEHTOB
UCIIOJIB3YIOTCS:

1. TpaguunoHHBIE TEXHOJOTUU OOY4eHHMs], Mpeanojararpue nepeaadyy UHGOpMaluu B
rOTOBOM BHE, (hopMUpOBaHHE Y4EOHBIX YMEHHH 1Mo o0pasiy: (JIeKUUA-U3T0KEHUE, JIEKIUs-
o0BsiCHEHHE, TabOpaTOPHBIC PabOTHI).

Hcnonb30BaHue TPaJUIIMOHHBIX TEXHOJIOTUH oOecreynBaeT OPUEHTHPOBAHUE CTYJEHTa B
MOTOKE MH(POpPMAIMH, CBI3aHHON C pa3IMYHBIMU MOJAXO0AAMH K BOIIPOCAM, pacCMaTpUBAEMbIM B
npeenax JUCHMIUIMHBI; CaMOOIpENeTIeHne B BBIOOpPE ONTHUMAJIBHOTO IYyTH U CIIOCOOOB
JMYHOCTHO-TIPO(ECCUOHATILHOTO PAa3BUTHS; CUCTEMATH3AIMIO 3HaHUH, TIOJYYEHHBIX CTYACHTaMU
B IIpOLIeCCe ayJUTOPHOM M caMOCTOATENbHOM paboThl. IlpakTuueckue 3aHATUS 00ECIEUYNBAIOT
pa3BUTHE U 3aKPEIUIEHNE YMEHUN U HaBBIKOB.

2. VlnTepakTHBHBIC TEXHOJIOTUHU OOYYEHUs, MPEANOoarailie OpraHu3alne o0ydeHUs
KaK MPOJYKTUBHOM TBOPUYECKOH NEATENHHOCTH B PEXKHMME B3aUMOJCIHCTBUS CTYACHTOB JPYT C
JIPYTOM U C IIPENOJaBaTEIIEM.
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Hcnonb3oBaHue  MHTEPAKTHBHBIX ~ 0Opa3oBATENbHBIX  TEXHOJIOTHH  CIOCOOCTBYET
MOBBIIICHUIO UHTEPECA U MOTHUBAIMH YYaIIUXCs, aKTUBU3AIUN MBICIUTSILHON EITEIIbHOCTH H
TBOPUYECKOTO TMOTEHIMANAa CTYACHTOB, JenaeT Oonee 3(PQGEKTUBHBIM YCBOCHHE MaTepuaa,
M03BOJISICT MHIAMBHIYaTU3UPOBATh 00YUEHUE U BBECTH SKCTPCHHYIO KOPPEKIIUIO 3HAHUIA.

Opranusanusi CaMmoCTOATEIbHON PadoThI CTY/IEHTOB

Lenp camocCTOATENBHON pabOTHI: 3aKpeIUIeHWE 3HAHWM, IOJNYYCHHBIX Ha 3aHATHSIX.
CamocTtosaTenbHas paboTa CTYIEHTOB MOJpa3dyMmMeBaeT Moj co0oil mpopaboTKy JEKIHOHHOTO
MaTepuanga C MCIOJIb30BAaHUEM PEKOMEHAYEMOM JIMTEpaTypbl M WHTEPHET-UCTOYHUKOB MJIs
MOJTOTOBKHU K JJabopaTopHbIM pabotaM naokiany.CornacHo paboyemy IIaHy, CaMOCTOSITeNIbHAS
pabota cocrasiser 210 yac.

7. OHEHOYHBIE CPEJACTBA J1JIsd BXOAHOI'O, TEKYIIEI'O KOHTPOJISA U
IMPOMEXXYTOYHOM ATTECTAIIUA

@OoH/ OLEHOYHBIX CPEACTB IO AMCLUUIUIMHE OOeCHeyrBaeT IPOBEPKY OCBOCHMS
IUIAHUPYEMBIX pe3yabTaToB o0OydeHUs (KOMIETEHIMA M WX WHIUKATOPOB) TIOCPEACTBOM
MEPONPUATHIA TEKYLIET0, PyOEeXKHOI0 M MPOMEXYTOYHOTO KOHTPOJIS O AUCLUILINHE.

CBs3p MeXIy (OPMHPYEMBIMH KOMIIETCHIMSAMH M (OpMaMH KOHTPOJS WX OCBOCHHS
IpeJcTaBjeHa B clieAytouiel Tadauue:

[TpoekTupyeMbie pe3yabTaThl OCBOCHHS AUCIHITTHHBI
. CpencTBa v TEXHOJOTHH
Kon U MHIUKATOPBI (POPMHUPOBAHHUS KOMITETEHIIUI
OLIEHKH
3Hars (3) Yumerts (V) Bnanets (B) .
JIP1-4, T1-2, BA31-2
- 3-VK-1 V-YK-1 B-VK-1
YKL (cem.2,3,4), Ok3
JIP1-4, T1-2, BA31-2
OIIK-1 3-OI1K-11 V-OIIK-1 B-OIIK-1 ’ > B3
(cem.2,3,4), Dk3
YKE-1 3-YKE-1 Y-YKE-1 B-YKE-1 JIP1-4, T1-2, BI31-2
(cem.2,3,4), Ok3

HIka/jia oeHKH 32 TEKYLIYI0 ATTECTALUIO

Paznen ®dopma MaxkcumanbHbIi | MakCUMaJIbHBIN
TEKYILETro Oamn Oart 3a pazaen
KOHTPOJIS
Pa3znen 1. Mexanuka
JlaGopatopHbie paboThI JIP1-3 5
35
TecTsl Tl 10
Bbosnbiioe nomaiinee 3aganue bJ131 10
Paszgea 2. MoJgiekyJisipHast
(craTucTnyeckas) Gusuka u
TePMOAMHAMHKA o5
JlaGopatopHbie paboThI JIP4 5
TecTsl T2 10
Bonwioe nomanraee 3aganue bJ132 10
Hroro cemectp 2 60
Pa3znen 3. DaexkTpuyecTBo 25
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Paznen ®dopma Maxkcumanbubpiii | MakcuManbHbBIH
TEKYIIEro Oamt Oa 3a pazgen
KOHTPOJIS
TecTnl T1 10
JlaGopaTopHbie pabOThI JIP1 5
bonbmioe nomamnee 3aganue bJ131 10
Pa3nen 4. Maraerusm
JlaboparopHbie pabOTHI JIP2-3 5 o5
TecTnl T2 10
Bonrmioe nomaninee 3amanue b/32 5
Pa3znen 5. MexaHnuyeckue u
3J1eKTPOMATHUTHBIE KOJIe0aHUs U
BOJIHBI 10
JlaGopaTopHbie pabOThI JIP4 5
Bonsmoe nomalninee 3agaHue b33 5
Hroro cemectp 3 60
Pa3nen 6. BoaHoBas onTuka
Bonbioe momaniHee 3a1anue b31 5 10
JlaGopaTopHbie pabOThI JIP1 5
Pazngen 7. KBanToBas pusuka
JlaGopaTopHbie pabOThI JIP2 5 o5
TecTol T1 10
Bornbmoe nomarHee 3aganue bJ132 10
Pa3nen 8. Di1eMeHTbI KBAHTOBOM
CTATUCTUKHU U QU3UKHU TBEPAOro TeJia.
Snepunas puszuka
JlaGopatopHble paboThI JIP3-4 5 25
TecTol T2 10
Bornbmoe nomarHee 3aganue bJ133 5
Hroro cemectp 4 60
IIIkaja OleHKH 32 MPOMEKYTOUHYIO ATTECTAIMIO (IK3aMeH)
Kpurepuu onennBanust bamn
3HaHUE OCHOBHBIX NMOHATUN U ONpeAeTIeHUH, 3HaHNUE CTIeHU(PUIECKUX [T 39-40
paccMaTpUBaEMOro pasJieiia TSPMHUHOB U MX TTOHUMAaHWe, Pa3bICHEHUE
0COOCHHOCTEH MPUMEHEHHS TEOPETUUECKUX 3HAHUN Ha MPAKTHUKE, YTO MOKET
BBIPAXKATHCS B YBEPCHHBIX OTBETaX Ha JIOMOJHUTEILHBIC BOITPOCHI
npenoaBaTens
3HaHWE OCHOBHBIX MTOHITHI W ONPEICTICHUH, 3HAHUE CIICITU(DUICCKUX IS 36-38
paccMaTpuBaEMoro pas/ena TEPMUHOB U UX HEMOJIHOE MOHUMAaHHE,
pa3bICHEHHE 0COOCHHOCTEH MPUMEHEHHUS TEOPETHUECKUX 3HAHUHN Ha
MIPAKTUKE
3HaHWE OCHOBHBIX TIOHSTHI M ONIPEACIICHUM, 3HAaHUE CTICITU(DUUECKHUX TSI 32-35
paccMaTpuBaEMoOro pasfesia TEPMUHOB U X TOHUMaHue. He pa3bsicHuI

15




O0COOEHHOCTH MPUMEHEHUS TEOPETUYECKUX 3HAHUM Ha IPAKTHKE

3HaHUE OCHOBHBIX MOHITUN U ONPEAETICHUHN, 3HAHNE CTIEHU(PUIESCKUX [T 28-31

paccMaTpuBacMOIo pasacia TCPMUHOB U UX HEIMOJTHOC IIOHUMAHHUCE. He
Pa3bACHNII 0COOEHHOCTH MMPUMCHCHUA TCOPCTUUCCKHUX 3HAHUM Ha IMPAKTHUKC

HemnonHoe 3HaHME OCHOBHBIX MOHITHI U ONIpeesieHnH, crienuduaeckux s | 24-27

paccMaTpuBaEMoOro pasjesa TEpMUHOB U UX HENOJHOe oHuMaHue. He
pa3bsICHUI 0COOCHHOCTU MPUMEHEHUS] TEOPETUYECKUX 3HAHUM Ha MPAKTHKE

HNTOI'O makcumym
NTOI'O MuHumMym

40
24

Ika/ja UTOroBOM OLIEHKH 32 CEMECTP
HroroBasi olleHKa MpEACTaBIsieT CO0O0W cymMmy OaioB, 3apaOOTaHHBIX CTYJAEHTOM IIPHU
BBITIOJIHCHUH 3aJIaHMl B paMKaxX TEKYIIEro M MPOMEKYTOYHOTO KOHTPOJISI M BBICTABIISCTCS B
cooTBeTcTBUU C [lookeHneM 0 KpeIUuTHO-MOAYIBHON CUCTEME B COOTBETCTBUU CO CIEAYIOIIEH

LIKaJIOM:
Onenka 1o 4-0a/uTbHOM MIKae Cymma OamioB Omnenka ECTS
5 — «OTIMYHON» 90-100 A
85-89 B
4 — «xopoIIo» 75-84 C
70-74
3 — «YZIOBJICTBOPUTEIILHOY 65-69 0
i P 60-64 E
2 — KHEYJIOBJIETBOPUTEIHHOY Huxe 60 F

PaCMH(prBKa YPOBHA 3HaHPII>i, COOTBCTCTBYIOLICTO ITOJTYYCHHBIM 6annaM, JacTCd B

TabnuIe YKa3aHHON HUXKE

Cymma
0amioB

Orenka
ECTS

YpoBeHb MPUOOPETEHHBIX 3HAHUH O JTUCITUTIIINHE

90-100

«OTINYIHOY - TEOPETHUYECKOE COAEPIKaHIE Kypca OCBOCHO ITOTHOCTHIO, 6e3
npo0enoB, HEOOXOIUMbIE MPAKTUYECKHE HABBIKU PAOOTHI C OCBOEHHBIM MaTEpPHaIOM
c(hopMHUPOBaHKI, BCE MPENYCMOTPEHHBIE POTPaMMOii 00ydeHHs yueOHbIe 3aaHHs
BBITIOJTHEHBI, KAYE€CTBO MX BBITIOJHEHHS OIICHEHO YHUCIIOM OaJIIOB, OJIM3KUM K
MaKCHMAalbHOMY.

85-89

«OYeHb XOPOLIOY - TEOPETUYECKOE COJIEPIKAHUE Kypca OCBOCHOIOIHOCTEIO, €3
1po0eIoB, He0OXOJMMbIE TPAKTHYECKHE HABBIKMPAOOTHI ¢ OCBOEHHBIM MaTepHaioM
B OCHOBHOM C()OPMHPOBAHBI, BCEIPEyCMOTPEHHBIE IIPOrpaMMON 00ydeHNs
yqe6HI)Ie 3aJaHUABBINIOJHCHBI, KAYCCTBO BBIIIOJIHCHUA OOJIBIIMHCTBA U3 HUX
OIIEHEHOYHCIIOM 0ayioB, OJM3KHUM K MaKCHUMAJIbHOMY.

75-84

«X0poI1I0» - TEOPETHUECKOE COCPIKAHNE Kypca OCBOCHO MOJIHOCTRIO, 0€3 po0eIioR,
HEKOTOPBIC MPAKTUYCSCKUEC HABBIKK PAOOTHI ¢ OCBOCHHBIM MaTEPHAIOM
c(OpPMHUPOBAHBI HEIOCTATOYHO, BCE IIPEAYCMOTPEHHBIC TPOrPaMMOi 00yUeHUS
yUeOHBIC 33JaHHUSBHIIOTHEHBI, KAYECTBO BBIIOJHEHUS HU OJTHOTO U3 HUX HE
OLICHCHOMIHHUMAIEHBIM YHCIIOM 0aJJIOB, HEKOTOPHIC BHIIBI 33 1aHUHBBITTOTHEHBI C
OIIMOKaMHU.

65-74

«Y IOBIIETBOPHUTEILHOY - TEOPETHYECKOE COJEPIKAHUE Kypca OCBOCHO YaCTHYHO, HO
po0esIbl He HOCAT CYIIECTBEHHOTO XapaKkTepa, HeOOX0IUMbIE MPAKTHICCKHE
HaBBIKU PabOTHI C OCBOCHHBIM MAaTEPUAIOM B OCHOBHOM C(hOPMHUPOBAHBIL,
OOJBIIMHCTBONPETYCMOTPEHHBIX TIPOTPaMMOM 00yICHHS YIeOHBIX
3aJ[aHUHBBITNIOIHEHO, HEKOTOPbHIE U3 BBIIOJIHEHHBIX 33/IaHHI, BO3BMOXKHO,COJIEPIKAT
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Cymma | Oruenka
0asioB ECTS

YpoBeHb MPHUOOPETEHHBIX 3HAHUH MO AUCIUTLIINHE

OIIIMOKH.

«ITocpecTBEHHOY - TEOPETUUECKOE COICPIKAHHE Kypca OCBOCHOYACTHYHO,
HEKOTOPBIC MIPAKTHYESCKUE HABBIKK PaboThl HeCHOPMUPOBAHBI, MHOTHE

60-64 E MIPeAyCMOTPEHHbIE IPOrpaMMOii 00yueHHsTy4eOHbIe 3a1aHusI HE BBITTOJIHEHBI, TH00
KaueCTBO BBIMOJHEHUSHEKOTOPBIX M3 HUX OLCHEHO YHUCIOM OaioB, OMU3KUM
KMHHUMAIIbHOMY.

«HCyI[OBJICTBOpI/ITCHBHO» - OYEHb cadbIe 3HaHHUA, HCOOCTAaTOYHBIC OJI1 IIOHUMAaHUs

Huxe 60 F
Kypca, IMEETCs GOJIBIIOE KOJTHIECTBO OCHOBHBIX OIIMOOK M HEJOYETOB.

CryneHT cuMTaeTcsl aTTeCTOBAaHHBIM IO pa3zeily, SK3aMEHY, €Cld OH HaOpal HeMeHee
60% ot MakcuMaIbHOTO Oaia, MpeayCMOTPEHHOTo paboyeil MporpaMMoii.

KoHTposibHBIE MeEpOmpusiTHs, 3a KOTOpble CTyaeHT noxyumsn (O OamwioB (HesBKa B
YCTaHOBJICHHBI CpOK), MOJJIeKaT o0s3arenbHON mepecaade. Cpoku mepecaad KOHTPOIbHBIX
MEpOTIPHUATHIA B TEUSHHE CEMECTpPa olpenenseT Kadeapa.

CTyneHT,IponyCTUBIINI KOHTPOJIBHOE MEPONpUITHE 0€3 YBAKHUTEIbHOW MPUUUHBI WU
NOJIyUYMBIIMI 3a HEro HEYJOBJIETBOPUTEIbHYIO OLIEHKY, IOCJIE Iepeciadyd KOHTPOJIbLHOTO
MEpPOMPHITHS MOIy4aeT Oalll HUXKE YCTaHOBIEHHOTO Ha 25%.

Bomnpocsl K 3xk3aMeHy 110 JTUCHHILJIMHE
«Duzuka»

2 cemecTp

1. DnemeHTH KUHEMATUKU MaTepuaabHOM Touku. Tpaektopus. IlyTs u nepemerienue. CKopocTh
U YCKOpPEHHE TOYKH KaK IPOU3BOIHBIE pauyca-BEKTOpa 110 BPEMEHHU.

2. Paguyc kpuBH3HbI TpaekTopuu. HopMaibHOE U TaHT€HIIMAIBHOE YCKOPEHUSI.

3. 3aKOH MHEPIMU ¥ WHEPIHAJIbHBIE CUCTEMBI OTCYETA. 3aKOHBI JMHAMHUKH MaTEPUATBHON TOUKH.
Hmnynbe MaTepraabHONU TOUKH U €r0 U3MEHEHHE.

4. Cucrema MaTepHalibHbIX TOYEK. BHEIIHNE U BHYTpEHHUE CUJIbl. 3aKOH U3MEHEHHUS UMITYJIbCa

CHUCTEMBI. 3aKOH COXPaHEHUS UMITYJIbCa.

. LlenTp Macc (LeHTp MHEPIIUN) MEXAaHUUECKON CUCTEMBI U 3aKOH €0 JABUKECHHUS.
6. DnemeHTapHas paboTa cuibl. PaboTta cuibl U ee BhIpaKeHHe Yepe3 KPUBOIMHEHHBIN

UHTErpaj. MOIIHOCTh

. Kunetnueckas sHeprust CUCTEMBI U €€ CBSA3b ¢ pa0OTON BHEIIHUX U BHYTPEHHUX CHIL.

8. INoreHnmanbpHast SHEPTHSI MATEPHATLHON TOUYKM BO BHEITHEM CHIJIOBOM IIOJIE M €€ CBS3b C
CWJIOH, JEMCTBYIOLIEN HA MaTEPUAIIbHYIO TOUKY. COXpaHEHNE MEXaHUYECKOW dJHEPIruu
MaTepHaIbHON TOYKH.

9. [NorennmanbHas sHeprust cucreMsl. [lonHas MexaHnveckast SHeprHsi MEXaHUUECKONW CHCTEMbI
U ee coxpaHeHue. J(uccumnanus SHepruu.

10. Kunematuka BpamaTeabHOTO JBH)KEHUS TBEPOTO Teja. YTIIOBas CKOPOCTh U YIIIOBOE
YCKOpPEHHE, UX CBSI3b C TMHEHHBIMU CKOPOCTSIMU U YCKOPEHUSIMHU TOYEK BpallaloLIerocs Tena.

11. MomeHT cuiibl. MOMEHT UMIyJibca MaTepHaIbHON TOUKH. Y paBHEHHE MOMEHTOB.

12. 3akoH coXpaHEHUs MOMEHTa UMITYJIbca. [IBI)KEHUE B IEHTPAITEHOM CHIIOBOM TIOJIE.

13. MomeHT umnynbca Teja OTHOCUTEIBHO HETIOIBUKHOM OCH BpallleHusi. MOMEHT MHepLUU
TeJa OTHOCUTENBHO OCH. Y paBHEHHE AUHAMUKH BpaIaTeIbHOTO IBHKEHUS Tea.

14. MoMeHTbI HHEPLIUU TOHKOTO CTeP KHS, IIMIUHpa, mapa. Teopema Ilteiinepa.

15. Kunerudeckast sHEprysl Bpallarolerocs TBepaoro Tena. PadboTa cuit, NpuiokeHHbIX K
BpAILAIOLIEMYCS TEITY.

16. Ilnockoe nBuxkeHHUe TBEpAOro Tena. Kunetnueckas sHeprus Teia MpU INIOCKOM JABHKEHHH.

17. T'upockomnsl. IIpeneccus rupockona.

18. Hennepuuanbabie cucTeMbl oTcdeTa. CHITbI HHEPITUH.
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19. Tloctynatsl crienuaIbHONU TEOPUU OTHOCUTEIBHOCTH. [IpeoOpa3oBanus Jlopenna.

20. OTHOCHUTENBHOCTD JUTHH U MPOMEXKYTKOB BpeMeHU. COOCTBEHHAs JUTMHA U COOCTBEHHOE
BpeMs.

21. NaTepBant Mexay COOBITHSIMU M €70 HHBAPUAHTHOCT,

22. PensTUBUCTCKUI 3aKOH CIIOKECHHUS CKOPOCTEH.

23. PenstuBrcTckuit umnysiabc. OCHOBHOM 3aKOH PENITUBUCTCKON AMHAMUKH. PensTuBucTckoe
BBIpAKEHUE JUIs1 KWHETHYecKo! 3Heprun. [losHas sHeprus u sneprus nokos. CooTHOIIEHUS
MEX/1y TOJHOW SHEPTUEH U UMITYJILCOM YaCTHIIBI.

24. BpiBO/I ypaBHEHHSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUH HICATHHBIX TAa30B JIJIS IaBIICHUS U
€ro cpaBHeHHUE ¢ ypaBHeHUeM Kiianeiipona - Menzeneena.

25. MoJeKyIsipHO-KUHETHYECKOE TOJIKOBaHUE aOCOMIOTHOM TeMnepaTypsl. Uncio creneHei
cBO0O/IbI MOJIEKYJIbI. 3aKOH PAaBHOMEPHOTO PAaCIpEICICHUS SHEPTUU 110 CTETIEHSIM CBOOO/IBI.

26. PaboTa rasza npu usMeHeHHH ero oobema. BHyTpeHHss sHeprus. Konmu4ecTBO TemIoThI.
Tennoemkocts. [lepBoe HauaI0 TEPMOAMHAMUKH.

27. BHyTpeHHSs DHEPTUS UACATBHOTO ra3a. 3aBHCUMOCTD TEINIOEMKOCTH HICATBHOTO ra3a OT
BUJA nporiecca CBA3b TEINIOEMKOCTEH MPU MOCTOSTHHOM JIaBIICHUU U MOCTOSIHHOM 00beMe.

28. Ammabatnueckuii mporecc. Ypasaenue [lyaccona.

29. Pacnipenenenne MakcBelia o CKOpOCTSIM U SHEPTHUSM TEIIOBOTO JBUKEHHUS 111 MOJIEKYIT
UJeAIbHOTO raza. JDKCIepUMEHTalIbHAs IPOBEPKA 3aKOHA pPacIpeIeIeHUs] MOJIEKYJI 110
CKOPOCTSIM.

30. CpenHsisi CKOPOCTH TEIJIOBOTO JBM)KEHUS, HANOOJIee BEPOSITHASI CKOPOCTh H
CpeIHEKBaapaTUYHasi CKOPOCTh MOJIEKYJIbl HI€aTBbHOTO ra3a.

31. Bapometpuueckas ¢popmyna. 3akoH bonpimMana i1 pacupeeNneHus YacTUI] BO BHEITHEM
MOTEHIIUAJILHOM IIO0JIE.

32. SIBnenus nepeHoca B TEPMOJMHAMUYECKUHEPABHOBECHBIX cHCcTeMax. ONBITHBIE 3aKOHBI
nuddy3un, TEIIONPOBOAHOCTH U BHYTPEHHETO TPEHUSI.

33. CpenHee 9nCiI0 CTOTKHOBEHUH M CPEIHSIS ITMHA CBOOOTHOTO MPOOETa MOJISKYIT.

34. MonexkynsipHO-KUHETHYECKasi TeOpHUs SBICHUH MepeHoca B ra3ax.

35. O6paTumMble 1 HeoOpaTHMEIE MTporecchl. Bropoe Hadano TepMoauHaMuku ((popMyTupoBKU
Knaysnyca u Tomcona).

36. CraTucTHyecKuii BeC ¥ SHTPOIHUS TEPMOJMHAMUYIECKOH cucTeMbl. CTaTHCTHYECKOe
TOJIKOBaHHME BTOPOTO Hayaia TEPMOJUHAMHUKU. DHTPOIUS HI€aTbHOIO ra3a.

37. Termnossie apuratenm. KI1/] rermoBoro qeurarens. [ukn Kapro u ero KIT/I.

38. Cuiibl MEXXMOJIEKYIISIPHOTO B3aMMOJICHCTBHS B razax. Y paBHeHue BaH-nep-Baanbca.
BryTrpennss sHeprus peanbHoro rasa.Kputudeckoe cocrosinue

3 cemecTp

1. 3akoH coxpaHeHus MEKTPUIECKOro 3apsaaa. 3akoH Kynona. DnekTpuyeckoe mosie.
HanpspkenHocTs. HanpsikeHHOCTD MOJIa TOYEYHOTO 3apsiAa. [[puHuun cyneprno3uiuu noJieu.

2. [loTteHmuan >neKTpocTaTHIecKoro mnoisi. Pasnocts norenuanos. [loreHuan momns To4eyHOro
3apsana. CBs3b HANPSHKEHHOCTH U IOTEHIMATIA.

3. IToTok BekTOpa HAMPSKEHHOCTH JIeKTpocTaTnyeckoro noist. Teopema OcTporpaackoro-
I"aycca uist 21eKTpOCTaTUYECKOTO OIS B BAKYyM€E M €€ IPUMEHEHHE K pacueTy Mojei
0ECKOHEUHO! TIOCKOCTH, HMJIMHAPA U 1Iapa.

4. TTone mumosst. Cuitbl, AEUCTBYIOIINE HA )KECTKUHN JUTOJb B AJIEKTPUIECKOM TI0JIe. DHEPTHS
JUIIOJIA B DJIEKTPUYECKOM IIOJIE.

5. lonsipuzanust quaniekTpukoB. CBA3aHHbBIE 3apsiibl B IUAIEKTpUKax. [loaspu30BaHHOCTD.
Jusnexkrpudeckasi BOCHPUMMYNUBOCTD.

6. YciioBus Ha TpaHHIe pas/iernia TUIIEKTPHKOB.

7. IIpoBOIHUKH B JIEKTPOCTAaTUYECKOM MoJie. Pacnipenenenue 3apsaoB B npoBogHuke. Ilone
BHYTPH IPOBOJAHHUKA U €r0 MOBEPXHOCTH.
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8. DneKTpoEMKOCTh YeIUHEHHOTO MMPOBOJHNUKA. B3anuMHast EMKOCTH JIBYX MPOBOJIHUKOB.
Konpaencaropsi.
9. DHeprus 3eKTpocTaTUIecKoro noist. O0bEMHAs TUIOTHOCTH YPHEPTHH.

10. ITocTOsHHBIN 3JEKTPUYECKUNA TOK, €ro XapaKTepPUCTHUKHU U yCIOBUS CyLIeCTBOBaHUA. Pa3HOCTh
noteHuanos, DJ[C. 3akon Oma 11 0OTHOPOIHOTO U HEOAHOPOJIHOIO Y4aCTKA IEIH.

11. Pabota anekTpudeckoro Toka. 3akon [[xoymns- JleHma.

12. ITpasuna Kupxroda.

13. DnemeHTapHast TEOpHsI FIEKTPOIIPOBOJAHOCTH METAILIOB.

14. Toxk B razax. CaMoCTOSITEIbHBIN U HECAMOCTOSTEIBHBIN pa3psil.

15. MaruutHoe nose B Bakyyme. MaruutHast UHAYKLUs. MarHUTHOE 10JIe PABHOMEPHO
JBUKYLIETOCS TOYEUHOr o 3apsiia. 3akoH bruo-Casapa-Jlamiaca. MarHuTHoe 1moje npsiMoro
IIPOBOJHMKA C TOKOM. MaruuTHas HHIAYKIHS Ha OCH KPYTOBOT'O TOKA.

16. BuxpeBoii XxapakTep MarHUTHOTO TOJIs. Teopema o MUPKYIALUN BEKTOpa MarHUTHON
MHAYKIMH (3aKOH ITOJIHOT'O TOKA) U €€ MPUMEHEHHUE K pacyéTy MarHUTHOTO I10JI TOPOUAA U
JUIMHHOT'O COJICHOU[IA.

17. JleficTBe MarHUTHOTI'O 1OJI Ha MPOBOJAHUKHU C TOKOM. 3aKOH AMIiepa. J{eficTBe MarHUTHOTO
1oJisl Ha JABMKyIuecs 3apsabl. Cuna Jlopenna. [IBukeHne 3apsKeHHbIX YacTHIl B MArHUTHOM
ToJIe.

18. MaruutHsIii noTok. Teopema ["aycca 1i1st BEeKTOpa MarHuTHOM HHAYKIuu. Padora
IepEMELICHNS IPOBOIHUKA C TOKOM M KOHTYpPa ¢ TOKOM B MarHUTHOM II0JI€.

19. KoHTyp ¢ TOKOM B MarHUTHOM 11oJie. CHITbI, IEHCTBYIOIINE HA MAarHUTHBIN JUTIONb. DHEPTUS
MarHMTHOT'O JAMIIOJS.

20. MarnutHoe mosne B BeniectBe. HamarandeHHOCTh. CBSI3b HAMarHU4eHHOCTH C
MOJIEKYJIIPHBIMHA TOKaMHU.

21. 3aKOH MOJHOTO TOKA JUI MAarHUTHOTO TIOJIA B BemiecTBe. HanpsokEHHOCTh MarHUTHOTO TIOJIA.
MaruuTtHas BOCIpUMMYHMBOCTD BellecTBa. MarHuTHas MpOHUIIAEMOCTh cpepl. Jua-, napa- u
(beppoMarHeTuKy.

22. YcnoBus U1 MAarHUTHOTO T10JIs1 Ha TPaHUIle pa3jiena JByX MarHeTUKOB.

23. SIBneHne >IeKTPOMArHUTHON HHAYKIIMHU. 3aKOH AIIEKTPOMAarHUTHON nHAYKIuu. [IpaBuio
Jlenua. BuxpeBoe 351eKTpUYecKoe Moie.

24. Slnenne caMOMHIYKIMHA. HIyKTHBHOCTD. HIYKTHBHOCTD JUIMHHOTO COJICHOMIA.

25. DHeprust MarHuTHOro noist. O6bEMHAs IIIOTHOCT SHEPTHH.

26. BuxpeBoe anekTpudeckoe moiie. Y paBHeHUss MakcBesuia JJis 2JICKTPOMArHUTHOTO TIOJIS B
UHTErpanbHOM opme.

27. SIBnenne B3anMHOW MHIIYKIIMH. B3anMHast HHAYKTUBHOCTb.

28.I"'apmonnueckue konedanus. AuddeperunanbHoe ypaBHEHHE TAPMOHUYECKUX KOJIeOaHHH.
CrnosxeHne rapMOHUYECKUX KOJIEOaHUN OJTHOTO HANPABJICHUS U OJIMHAKOBOM YaCTOTHI.
Bekropnas nuarpamma. buenus.

29.MexaHW4YecKre rapMOHHYEeCKHe KosreOanus. [IpyKuHHBIN, MaTeMaTHIeCKAN 1 (PU3HUECKHi
MAasITHUKH. DJIEKTPUUECKUN KOJIeOaTeIbHBIA KOHTYp. DHEPIUs TapMOHUYECKUX KOJIeOaHHH.

30. TuddepernmanbHoe ypaBHEHHE 3aTyXaloMUX KojaeOaHnil (MEXaHUIECKUX U
AJIEKTPOMArHUTHBIX) U €ro pelieHue. Anepuoaudeckuit mpouecc. Jlorapupmuueckuii
JEKPEMEHT 3aTyXaHUs U JOOPOTHOCTb.

31. IuddepennunanbHoe ypaBHEHHE BBIHYKICHHBIX KOJIeOaHUH (MEXaHUYECKUX U
AJIEKTPOMAarHUTHBIX) U €ro peuieHre. AMIUIUTYAA U (a3a BHIHYKICHHBIX KoJieOaHuii. PezoHaHc.

32.IlepemeHHbIH 271€KTpUUECKUi TOK. IHIYKTHBHOCTH, EMKOCTh U AKTUBHOE COIPOTHUBIICHHE B
LT EPEMEHHOTO TOKa. MONTHOCTh EPEMEHHOTO TOKa. J{efCTBYIOIEee 3HAYEHHE CUIIbI TOKA U
HaIpPsSDKEHUS.

4 cemecTp
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1.  Unrepdepenius BodaH. YCI0BUSI MAaKCUMYMOB U MUHUMYMOB. ONITHYECKas AJIMHA TyTH U
pasHoOCTh Xo1a. Pacuer nHTEpPEPEHIIMOHHOM KapTHHBI OT IBYX KOTE€PEHTHBIX
MCTOYHUKOB.
2. MOHOXpOMaTUYHOCTh U BPEMEHHAasi KOT€PEeHTHOCTh. Bpems U JuinHa KOrepeHTHOCTH.
3. UnTepdepennus B TOHKUX TuieHKax. [1ogockl paBHO# ToOMMIMHBL U paBHOTO HakioHa. Konbia
HeroToHa.
4. Tndpakuus ceera. [Ipunuun ['oiirenca-®penens. Metoxa 300 Openersi.
5. Mudpaxuus Openenst Ha KPyIrioM OTBEPCTUH U JUCKE.
6. Judpakus Opaynrodepa Ha IIETH.
7. IudpakuuonHas pemlerka. /lucnepcus u pazpelaromias cuia.
8. Pa3pemaromiasi crtocOOHOCTh ONTHYECKUX MPUOOPOB.
9. Dddexr Horutepa ais 37IEKTPOMArHUTHBIX BOJIH.
10 IMonspuzanus ceera. CTeneHb NONApU3aU. ECTECTBEHHBIN U MONSAPU30BAHHBIN CBET.
3akoH Mamnoca.
11.Ilonsapuzamus cBera nmpu oTpaxkeHuu. Yrou bproctepa.
12 EcrecTtBeHHOE BpallleHUe TIOCKOCTH noysgpusanuu. I dext Dapanes.
13 .KopnyckysipHO-BOJIHOBOM Jyann3M CBOMCTB BemecTBa. Popmyna ae bpoiinsa. OnsiTHOE
000CHOBaHME TUIIOTE3bI JIe bpoiins.
14 CgoiictBa BosH e bpoitns . BepostHocTHBIN cMbIcT BoH Jie bpoitns. BoaroBas GyHKIus u
€e CTaTUCTUYECKUHN CMBICII.
15 CoorHomenus HeonpeaeneHHocTel [ 'eiizendepra Kak IposiBIEHUE KOPITYCKYIISIPHO-
BOJIHOBOT'O Jlyaju3Ma.
16 VYpasuenwue lllpequnrepa. CranmonapHbie cocTosiHUs .OniepaTopsl (U3NIESCKUX BEITHYUH.
VYpaBuenue llpenunrepa ais cTallMOHAPHBIX COCTOSHUIN
17 Tlpumenenue ypaBHenus Lllpeaunrepa k onucaHuio IBUKEHUS CBOOOIHOM YaCTHULIBI U
YaCTHIIbI B IPSMOYTOJIbHON MOTEHIIMATIBHOM sIME C OECKOHEYHO BHICOKMMH CTEHKAMHU.
KBaHTOBaHue 3HEprUy U UMIYJbCa.
18 Bonopononono6Has cucremMa B KBAaHTOBOW MexaHHKe. [ 1aBHOe, OpOUTaIbHOE U MAarHUTHOE
KBaHTOBBIE YUCIJIa. JHEPreTUYeCKre YpOBHU aToMa Boaopoaa. CeKTphl.
19 TynHenbHbIN 3P PEKT B KBAHTOBON MEXaHUKE.
20 Ompit UlTepna u 'epnaxa. Crime snektpoHa. CIMHOBOE KBAaHTOBOE YHCIIO.
21 PesynpTupyromuii MEXaHUYECKUI MOMEHT M MarHUTHBI MOMEHT MHOT'O3JIEKTPOHHOTO
aroma. @akrop Jlanne.
22 AtoM B MarHUTHOM noiie. DpdexT 3eemana. [loHsTHE O MTapaMarHUTHOM PE30HAHCE.
23 Tlpunnun [Maymu. PactipenencHue 2IE€KTPOHOB B aTOME 110 COCTOSTHUSIM.
24 PentreHoBckue cekTpbl. TOpMO3HOE M XapaKTEPUCTUUECKOE PEHTIE€HOBCKOE U3TyUEeHHE.
25 TemnoemkocTs kKpucTtayuioB. Teopust [{ebas. DOHOHBI.
26 Kpucrammmyeckas pemerka. Buapl kpuctaimueckux pemerok. Muaexcsl Musepa.
27 KBantoBas cratuctuka @epmu-/lupaka. Oynknus pacrnpenenenus Oepmu-/Iupaka. Dueprus
Depmu.
28 KBaHTOBasi Teopusi DJIEKTPOHOB NPOBOJUMOCTH B MeTaiule. PacrpeneneHue 3JIeKTPOHOB
OPOBOJUMOCTH TpU  aOCOMIOTHOM HyJe TeMIepaTypsl. BiusHue Temmeparypbl Ha
pacrpeziesieHue 3JIeKTPOHOB.
29 CepxnpoBoauMocTb. CBOICTBA CBEPXIPOBOISIIEIO COCTOSHHUSL.
30 DHepreTndeckne 30HBI B KpHCTaIax. PacrpenerneHue S3JIEKTPOHOB IO JHEPTrEeTHUYECKUM
30HaM. MeTasuibl, IUAIEKTPUKH, TIOTYITPOBOJHUKH.
31 TonynpoBoguuku. CoOcTBeHHass W TpPHUMECHAass MPOBOJUMOCTh  TOJYIPOBOIHHKOB.
ONEKTPOHHO-IBIPOYHBII IEPEXO.
32 Cocras sippa. Jlepekt maccol. DHEprus CBsI3u. SnepHbIe CHITBL.
33 3aK0H paInOaKTHBHOTO pacmnaja. AKTUBHOCTb.
34 3akOHOMEpPHOCTHO-, [3-, Y-U3ITydeHU# aTOMHBIX siaep. [Ipupona a- u B-pacmanos.
35 SlnepHble peakui. DHEPrHUsi U TOPOT PEaKIIHH.
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36 DnemenTapHble yacTHLbL. VX kiaccudukanys 1 B3auMHasi IPEBPaLIaeMOCTb.

8. VUEBHO-METOJIMYECKOE W WH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCIUILIMHBI

Cemectp 2
OcHoBHas1 JiuTEpaTypa

CagenbeB, U. B. Kypc ¢busukn : yaebnoe nocodue : B 3 tomax / 1. B. CaBenbeB. — 6-¢
u31., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Tom 1 : Mexanuka. MonekynspHas pu3nka
—2017. — 356 c. — ISBN 978-5-8114-0685-2. — TekcT : 31eKTpOoHHBIN // JIaHb : 37I€KTPOHHO-
oubmuoreuynast cucrema. — URL: https://e.lanbook.com/book/95163 (mara oOpameHus:
15.11.2021). — Pexxum qoCTyIa: JJ1s aBTOPH3. MOTb30BaTEeH.

CagenneB, U. B. Kypc ¢usuku : yaeObnoe nocodue : B 3 tomax / . B. CaBenbeB. — 2-¢
u31., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Tom 1 : Mexanuka. MonekymnspHas pu3nka
— 2006. — 356 c.

Kanammnukos, H. I1. OcHoBsl pusuku : yueOnuk : B 3 Tomax / H. I1. Kanamaukos, M. A.
CmonapipeB. — 2-¢ u3n. — Mocksa : Jlaboparopust 3Hanwmif, 2021 — Tom 1 — 2021. — 545 c.
— ISBN 978-5-00101-073-9. — TekcT : a5eKTpoHHbIH // JIaHb : 2JIeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/176434 (nara obparienus: 15.11.2021). —
Pexxum mocTyma: At aBTOpHU3. MOJIb30BATEIICH.

Uponos, Y. E. 3agaun no obmeit pusuke : yaebnoe nocodue / . E. Uponos. — 14-e u3g.,
crep. — Cankr-IlerepOypr : Jlanp, 2016. — 416 ¢. — ISBN 978-5-8114-0319-6. — Texkcr :
AEKTPOHHBIHN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/71750 (nata obpamenus: 15.11.2021). — Pexxum noctyma: st
aBTOPH3. NIOJIb30BATEIICH.

Uponos, . E. 3agaun no obmeit pusuke : yaebnoe nocodue / U. E. Upongos. —4-e u3n.,
ucnpsieHHoe, — M.:Jlaboparopus 6a3zoBbix 3HaHui,2001. — 432c. :un

JlonoIHUTEIbHAS JIUTepaTypa

Kanamraukos, H. II. OcHoBel ¢u3uku : yuebHoe mocobue : B 3 tomax / H. IL

Kamamaukos, M. A. CmonapipeB. — MockBa : JlaGoparopusi 3Hanwmid, [6. 1.]. — Tom 3 :
Vopaxnenuss u 3amaun — 2019. — 387 c¢. — ISBN 978-5-00101-649-6. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:

https://e.lanbook.com/book/121230 (mata oOpamenus: 16.11.2021). — Pexum poctyma: ans
aBTOPH3. NOJIb30BATEIICH.

Cemectp 3

Cagenbes, U. B. Kypc ¢pusuku : yuebnoe nocobue : B 3 romax / M. B. CaBenbeB. — 5-e u3f.,
crep. — Cankrt-IlerepOypr : Jlans, [0. r.]. — Tom 2 : DnekrpuuectBo. KonebaHus 1 BOJTHBI.
BonnoBas ontuka — 2018. — 468 c. — ISBN 978-5-8114-0686-9. — Tekcr :
3JeKTpoHHBIN //  JlaHb : 3JICKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
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https://e.lanbook.com/book/100927 (nara obpamenus: 15.11.2021). — Pexxum mocryna: s
aBTOpU3. MOJIb30BATEIICH.

Cagenbes, 1. B. Kypc ¢husuku : yaebHoe nocodue : B 3 Tomax / U. B. CaBenbeB. — 2-¢ u3j.,
crep. — Cankr-IlerepOypr : Jlaus, [0. 1.]. — Towm 2 : DnekrpudectBo. KosiebaHus U BOJHEIL.
Bonnosas ontuka — 2006— 468 c.

Wponos, U. E. 3agaun no obmieit pusuke : yaeonoe nocodue / . E. Uponos. — 14-¢ u3.,
crep. — Cankr-IletepOypr : Jlanb, 2016. — 416 ¢. — ISBN 978-5-8114-0319-6. — Texkcr :
3JICKTPOHHBIN // JIaHb : aneKTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/71750 (nata obpamenus: 15.11.2021). — Pexxum nocryma: st
ABTOPH3. MTOJIb30BATEIICH.

Uponos, U. E. 3anaun no obmeii pusnke : yuedbnoe nocodue / M. E. Uponos. —4-e u3n.,
ucnpasiennoe, — M.: Jlabopatopus 6a30Bbix 3HaHM1,2001. — 432c. un

Kanamuukos, H. I1. OcHoBbl ¢u3uku : yuebnuk : B 3 tomax / H. I1. Kanamaukos, M. A.

CmongpipeB ; xyaoxuuku B. E. llkepun, B. A. Ilpokyaun. — 2-e u3zng. — Mocksa :
Jlaboparopus 3nanwmii, 2021 — Tom 2 — 2021. — 609 c¢. — ISBN 978-5-00101-075-3. —
Texcr : oanekTpoHHbli /  Jlamb : 2JeKTpOHHO-OMOMMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/176435 (nara obpamenus: 16.11.2021). — Pexxum nocrymna: s
aBTOPH3. TIOJIb30BATEICH.

JlonoJIHUTeIbHAS JTUTEpaTypa

Kanamnuxos, H. I1. OcHoBsl pusmku : yue6Hoe nocobue : B 3 tomax / H. I1. Kanamuukos,
M. A. CmoHuasipeB. — Mocksa : Jlabopatopust 3Hanuid, [0. r.]. — Tom 3 : Yopaxxkuenust u
3agaun — 2019. — 387 c¢. — ISBN 978-5-00101-649-6. — Tekcr : aneKkTpoHHbli // JIaHb :
ANEKTPOHHO-OMOMMoTeunast cuctema. — URL: https://e.lanbook.com/book/121230 (mara
oOpamienus: 16.11.2021). — Pexxum noctymna: 11 aBTOpU3. MOJIb30BaTENEH.

Cemectp 4

Cagenbes, U. B. Kypc ¢uzuku : yuebHoe nocobue : B 3 romax / U. B. CaBenbeB. — 7-€ usn.,
crep. — Cankr-IletepOypr : Jlans, [6. 1.]. — Tom 3 : KBanToBas ontruka. AToMHasi pu3nKa.
®dusuka TBepAoro tena. Gusnka aTOMHOTO spa U neMeHTapHbix yactul — 2019. — 308 c.
— ISBN 978-5-8114-4254-6. — TekcT : 31eKTpOoHHBIH // JIaHb : 3JIEKTPOHHO-OHOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/117716 (mata oGpamenus: 15.11.2021). —
PesxuMm moctyna: 1uist aBTOPH3. TOJIB30BATENEH.

Cagenbe, 1. B. Kypc ¢usuku : yaebHoe mocodwue : B 3 Tomax / 1. B. CaBenbeB. — 2-¢ u3 .,
crep. — Cankr-IletepOypr : Jlanp, [6. r.]. — Towm 3 : KBanToBas ontuka. AToMHas pU3MKa.
®usuka TBepaoro rtena. dusnka aTOMHOTO siapa U AneMeHTapHbIX yactul — 2006. — 308 c.

Uponos, Y. E. 3agaun nmo obmieit pusuke : yaeonoe nmocodue / . E. Uponos. — 14-e u3s.,
crep. — Cankr-IlerepOypr : Jlanp, 2016. — 416 c. — ISBN 978-5-8114-0319-6. — Texkcr :
ANEKTPOHHBIHN // JlaHb : aekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/71750 (nata obpamenus: 15.11.2021). — Pexxum noctyma: st
aBTOPH3. NOJIb30BATEIICH.

Wponos, . E. 3agaun mo odmeit pusuke : yaebnoe nmocodue / U. E. Upogos. —4-e uzn.,
ucnpsiennoe, — M.: Jlaboparopus 6a30Bbix 3HaHU#,2001. — 432c. 1m0
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Kamamaukos, H. I1. OcHoBwl ¢usuku : yueOnuk : B 3 Tomax / H. I1. Kamamuukos, M. A.

CwmonneipeB ; xynoxuauku B. E. Ilkepun, B. A. Ilpoxyaun. — 2-¢ u3a. — Mocksa :
Jlabopartopus 3nanmii, 2021 — Tom 2 — 2021. — 609 c¢. — ISBN 978-5-00101-075-3. —
Texkct : onekTpoHHbId /  Jlawb : 3JeKTpoHHO-OMOMMoTeyHas cucrema. — URL:

https://e.lanbook.com/book/176435 (nara obpamenus: 16.11.2021). — Pexxum nmoctyma: mist
aBTOPU3. II0JI30BATEIICH.

Jlono/IHUTeIbHAS JIUTepaTypa

Kanamuukos, H. I1. OcHoBbI ¢usuku : yue6HOe mocobue : B 3 tomax / H. I1. Kanamnukos,
M. A. CmonapipeB. — Mocksa : Jlaboparopus 3Hanwmii, [0. 1.]. — Tom 3 : YnpaxHeHus u
3agaun — 2019. — 387 c. — ISBN 978-5-00101-649-6. — Texkct : snexrponnsiii // Jlans :
3NeKTpoHHO-OnOmuoreynast cuctema. — URL: https://e.lanbook.com/book/121230 (mara
oOpatuenusi: 16.11.2021). — Pexxum noctyna: i aBTOpuU3. M0JIb30BATEIEH.

IIporpammHoe obecnieuenme:

LMS n UnTepHeT-pecypcnl:

OopazoBarenbhbii mopran HUAY MU®U .URL: https://online.mephi.ru/

2. llentp uHpOpPMAIMOHHO-OMOINOTEUHOTO OOecreueHusl yu4eOHO-HAyYHON AesITeNbHOCTU
HUSY MU®U URL: http://library.mephi.ru/.

3. DOnexTpoHHas HH(pOpPMAIMOHHO-OOpa3oBarenbHas cpega TU HUAY MUOU URL:
http://stud.mephi3.ru/.

4. DnexTpoHHO-OMOMMoTe4yHast cucteMa JlaHp : AIEKTPOHHO-OMOIMOTEYHAs CHUCTEMA. —
URL.: https://e.lanbook.com.

5. Kypcsl Benymux By30B Poccunmumatdopmer OTkpeiToe oopasoBanuehttps://openedu.ru//

=

1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME YYEBHOU
JUCHUITVINHBI

Aynuropus Asl MPOBEACHUS 3aHATUHN JTEKIMOHHOTO THUIIA, 3aHATHI CEMUHAPCKOTO THIIA,
TPYNINOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIMN, TEKYIIETO0 KOHTPOJS W IMPOMEKYTOUHOU
aTTecTalluu, AJsl CAMOCTOSITENIEHON pabOThI:
npoekTop Nec + 3KkpaH (HacTeHHBIH), KommbloTep: mpoueccop IntelPentium 4; omepatuBHas mamsTh
4GBDDR3; monutop KK Benq 19,5, knaBuatypa, mbiis, AdobeReader

Kaxplii CTYAEHT WMEeT CBOW JIOTHH ¥ TMapoiib i BXoJa B DIEKTPOHHYIO
uHpopMarmonHo-o0pazosarensHyto cpeny T HUAY MUDU (http://stud.mephi3.ru/)

Kaxnplii CTyneHT HMMEeTHOCTYN K JJIeKTpoHHO-OmOmuoteuHoiicucreme Jlamp URL:
https://e.lanbook.com.

[Iporpamma coctaBieHa B cooTBercTBHM ¢ TpeboBanmsimu OC BO HUAY MUDU 1no
HanpasiyieHuto noarotoBku 11.03.03 KoHcTpynpoBaHue U TEXHOIOTHS 3JEKTPOHHBIX CPEICTB.

AsTop: 3aB.xadeapoit oowmeit puznku M.dD. Cokosnos

23


http://library.mephi.ru/
http://stud.mephi3.ru/
https://vk.com/away.php?to=https%3A%2F%2Fopenedu.ru%2F%2F&cc_key=

