[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

OVO: AP RA M EP B HAVKHY 1| BBICIIETO OBPA3OBAHUS POCCUNCKOIN ®ENEPALIMHA
BonmkHespr BB OE TOCY TAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/JIEHUE BBICIIETO OBPA30BAHUS
fara neacarfi vt el Hd/M% mccnelnoBatenbckuil sgepHB i yHuUBepcuTeT « MUDU »
YHUKanbHbI MPOrpaMMHbIA KIKOY: -
937d0b757ee350b038950495227528aac5224805 (1 €XHOJIOTHYECKHH MHCTHTYT—

liu/uuaa.u li)CJJ,deJlbﬂUl OTOCYaapCTBCHHOI'O aBTOHOMHOI'O O6pa30BaTeJ'IBHOFO YUpEXKACHHU BBICHICTO
oOpa3zoBanus «HanmoHanpHBIN UCCIIE0BaTENbCKUN AaepHbIN yHUBEpcuTeT «MU D

(TU HUSTY MU®H)

KA®EJIPA OBIIEN ®U3UKNA

OJJOBPEHO
VYyeusim coBetom TU HUAY MUDOU
ITporokos Ne 2 ot 03.07.2025 .

PABOYAS IPOTPAMMA YUEFHOM JUCIHUITJIMHBI

dusuka

(HaMEHOBaHHE JUCIUIIIAHEI (MOJTYIIS)

Hampasnenue 11.03.03 KoncTpynpoBaHue M TEXHOJIOTHS JIEKTPOHHBIX

HOJTOTOBKH cpeacTB

[Tpodwite mOATOTOBKH TexHoJ10THs JIEKTPOHHBIX CPEACTB

KBanuduxanus (creneHb) BbITyCKHUKA O0akajaBp

®opma 00yueHus o4Hasi

Cemectp 2 3 4 Hroro

TpynoeMKocTh, Kpea. 6 5 6 17

OO6muii 00beM Kypca, yac. 216 180 216 612
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AHHOTANUA

Hucuumnuna «Pusukay (HopMHUPYET MpeICTaBICHUS O COBPEMEHHOH KapTHHE MUpa U
OpU JOCTATOYHOM IOArOTOBKE TrapaHTHpyeT Oosee TiyOOKOoe YCBOCHHE JIOOBIX 3HAHUM.
JucnuninHa HanpaBiieHa Ha Pa3BUTHE MOHUMaHUs (PU3NYECKUX MPOIIECCOB U SBICHUI, a TaKxKe
Ha MPUMEHEHHE MOJIYYEHHBIX 3HAHUM JUISl PEIIEHUS PA3JIMYHbIX 3a/1a4, B TOM YHCJIE CBA3aHHBIX C
npodeccuoHaNnbHOM eaTenbHOCThI0. OCBOGHUE AUCLMILIUHBI MPEANOIaracT U3yueHue OHJIaliH
Kypca «®DusuKka Bomnbitax», pasMmeneHHoro Ha HamwonanpHOW tuiatdhopme «OTKpBITOE
00paszoBaHHEY.

1. IEJb OCBOEHMS YUYEBHOM JUCIUILINHBI

Heabto y4eOHOW mucuuIUMHBL «DHU3UKa» SABIAETCS (OPMHPOBAHUE Yy CTYICHTOB
ONOPHBIX 3HAHUM, MO3BOJISIIOIIMX BBIJEIUTH OCHOBOIIOJIATAIOUINE ONBITHBIE 3aKOHBI M HA HX
OCHOBE IOCTPOUTH METO]I ITIO3HAHHUSI IPUPOJIHBIX SIBICHUMH.

I'naBHo#l 3agaveil QUCHMUIUIMHBI SIBJISETCS O3HAKOMJIEHUE CTYAEHTOB C OCHOBHBIMH
byHIaMEHTAIbHBIMHU MOHATHAMH U 3aKOHAMHU COBPEMEHHOH (DU3MKHU, ¢ SKCIEPUMEHTAIbHBIMU
(akTaMu, MOJOKEHHBIMU B OCHOBY (PU3UKH.

YueOHbIe 3aJaYi JUCHUIIJIMHBI:

B mponecce N3y4YCHUA AUCHUILIMHBI CTYACHTBI NOJIKHBI OBJIAACTh 3HAHUAMU TaKUX
pa3aeiioBs, Kak.

- MexaHuka,

- MonekynsapHas (cTatuctuyeckas) pU3nKa U TEpMOJAMHAMUKA,
- DIEeKTpUYECTBO;

- Marnaertuswm;

- KonebaHus v BOIHBI;

- Bosmosas onTnka;

- DyeMeHThl KBAaHTOBOM CTaTUCTUKU U (PU3UKH TBEPAOTO TENa;
- Snepnas ¢pusuka.

2. MECTO YYEFHOW JUCIUILIVHBI B CTPYKTYPE OOII BO

JucuumuinHa «Pu3uKa» M3ydaercsl CTYAEHTaMH IEepBOro M BTOPOTO Kypca, BXOAUT B
TEOPETUYECKHI OJIOK €eCTeCTBEHHO-Hay4HOro Mojayis pasnena b.1l, oOs3atenbHoil wacTtu
y4eOHOT0 IJIaHa M0 HaIPaBJICHUIO MOArOTOBKH «KOHCTpyHpOBaHUE M TEXHOJIOTHUS JIEKTPOHHBIX
cpeacTB» MpodUIIs HOATOTOBKH « T eXHOIOTHS 3JIEKTPOHHBIX CPEJCTBY.

JluciumanHa OCHOBBIBAETCSl HA 3HAHUSX M YMEHHSIX, COPMHUPOBAHHBIX Y O0YJArOIITUXCS
B pE3yJIbTATE OCBOEHUS IIKOJIBHBIX KypcoB «Du3nka» u «MareMaTuka.

Bxo1HOM KOHTPOJIb 3HAHUI HE TPEAYyCMaTPUBAETCS.

JlanHasi AMCUMITIMHA SBISETCS (YHIaMEHTAIbHOW U TpeOyeT Ui CBOETO HM3yYeHUs
OTIPENICTICHHOTO YPOBHSI MaTeMaTW4YecKoW KyibTyphl. [IpemnogaBanue ¢GU3UKH C TEPBOTO
CeMeCcTpa MPEAIojaracT IPOBOAUTH MATEMAaTUYECKUE OTCTYIUIEHUS 110 XOAY HW3YYEHHUs
npeaMmera. BmecTte ¢ TeM akIeHT AenaeTcs Ha TOHUMaHue (U3UYECKUX SIBICHUH, HX
B3aMMOCBSI3M, (OPMHUPOBAHHE HAYYHOTO MHUPOBO33PEHHUSI M COBPEMEHHOTO (hHU3HUECKOTO
MBIIUICHUS, TPUOOPETEHUH HABBIKOB (U3UYECKOTO MOJCIUPOBAHMS TPHUKIAIHBIX 3aaa4
OyIyIIero HarmpaBIeHUS MOATOTOBKH.

N3ydyenune nuCHUIUIMHBI HEOOXOAUMO JUIsl JajbHEHIIEero M3y4eHHs] TaKuX IWCUUIUIMH,
Kak «PU3NYECKUE OCHOBBI MUKPO- U HAHOJJIEKTPOHUKHU» U JIP.



VYka3aHHBIE CBSI3W W COJEpKaHWE UCHUIUIMHBI «Du3nKay nalT o0ydaromemMycs
CHUCTEMHOE TMPEJCTaBICHUE O KOMIUIEKCE HM3ydaeMblX AucUMIUIMH B cooTBerctBun OC BO
HUAY MUDU, uro obecrieunBaeT COOTBETCTBEHHBIN TEOPETUUCCKHUIA YPOBEHBb U TIPAKTHUECKYIO
HAIPAaBIEHHOCTDh B CUCTEME 00y4YeHHsI Oynyliel AesTelbHOCTH OaKaiaBpa.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIJIAHUPYEMBIE PE3YJIbTATHI
OBYYEHUA

[Iponiecc u3ydenuss aucUIUIMHbBl «DU3KKa» HampaBlieH Ha (GOPMUPOBAHUE CIIETYIOLTUX
kommereHnuii: YK-1; OIIK-1; YKE-1.

Kox KoMnerennus
KOMIIEeTEeHIIUH

Croco0eH  oCyHIecTBJIATh IOMCK, KPUTHUYECKUH aHaJW3 U  CHUHTE3

YK-1 UHpOpMAIMY, TPUMEHATh CUCTEMHBIH TOAXO[] JUISl PEIICHHUS TOCTAaBICHHBIX
3amaq

OINK-1 CnocoOeH UCIoIb30BaTh MOJIOKEHUS, 3aKOHBI 1 METO/Ibl €CTECTBEHHBIX HAYK
Y MaTEMaTHKH JUIs PEHICHUS 3a1a4 HH)KCHEPHOH e TeIIbHOCTH
Cnoco0OeH HCHOJb30BaTh 3HAHUS  ©CTECTBCHHOHAYYHBIX  JHCLUILIMH,

VKE-1 NPUMEHSATh METOJAbl MAaTEMaTHYECKOTO0 aHalIM3a W MOJICITUPOBAHHUA,
TEOPETHYECKOTO M AKCIIEPUMEHTAIILHOTO HCCIIEOBAaHHUS B IOCTABICHHBIX
3amagax

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

Kon Kon

HNuauxkarop
KOMIICTEHIMH | HHAMKATOPA

3HaTh: MeETOOUKH cOopa U 00pabOTKM HMHpOpMAIUY;
aKTyaJbHble pPOCCUHCKHE U 3apyOeXHble HCTOUYHUKHU
uHpopmanuu B chepe mpodeccuoHaTBHON NeITeTbHOCTH;
METOJI CUICTEMHOT'0 aHAJIN3a

YK-1 3-VK-1

YMeTh: MPUMEHSITh METOJUKU TOUCKa, cOopa U 00paboTKu
V-VK-1 WH(pOpMaIKK; OCYIIECTBIATh KPUTHUECKUN aHATIN3 U CUHTE3
nH(OpMaIlMH, TOTYYSeHHON U3 Pa3HBIX HCTOYHHUKOB

Bnaners: Meromamu moucka, cOopa U 00pabOTKH,
B-VK-1 KPUTUYECKOTO aHaJIM3a U CUHTEe3a HHPOPMALIMU; METOIUKOMN
CUCTCMHOI'0 moaxoaa AJjid pCICHUA MOCTABJICHHBIX 3a1a4

3HaTh: q)YHI[aMCHTaJ'ILHBIC 3aKOHBI MPUPOABI U OCHOBHBIC

OIIK-1 3- OIIK-1
duznyecKkrue 1 MaTeMaTHYECKHE 3aKOHbI

YMeTb: NpUMeHTh (PU3NUECKHEe 3aKOHBI U MaTeMaTH4YeCKHe
V- OIIK-1 | meroasl A pelieHuss 3aJad  TEOPETUYECKOro U
IIPUKJIAJHOTO XapakTepa

Brnazners: HaBbIKAMU HCIIOJI30BAHUS 3HAHUM €CTECTBEHHBIX
B- OIIK-1 | Hayk ¥ MaTeMaTHKd MpHU PEIIeHUH NPaKTUYECKUX 3ajad
WHKEHEPHOU e TEIIbHOCTH

3HaTh: OCHOBHEBIE 3aKOHBI €CTECTBCHHOHAYYHBIX
JUCITUITIINH, METOABbI MATECMATHUYCCKOT O aHaJIin3a n
MOJICIIMPOBAHMS, TEOPETHUYECKOTO U OAKCIEPUMEHTATHLHOTO
HCCIIE0OBAHNS

VYKE-1 3- VKE-1

YMeTn: HUCITOJb30BAThH MaTEeMaTU4YCCKUEC METOAbI B
V- VKE-1 | TeXHUYECKUX TMPUIOKEHUAX, PACCUUTHIBATH OCHOBHBIC
YUCJIOBBIE XapPaKTEPUCTUKHU CIIyYalHBbIX BEIMYMH, pPELIaTh
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Kon Kon
KOMIIETEHIIUN | MHIMKATOpa

HNuauxkarop

OCHOBHBIC 3aaadyu MaTeMaTH4eCKOM CTaTUCTHUKHU, PCIIATh
TUIIOBBIC pACYCTHBIC 3aJa4YN

Bnaners: MeronamMum  MareMaTM4YecKOro — aHaiu3za U
MOJICJIMPOBAHUS; METOJaMU pEIIeHUs 3aJad aHaiuu3a |
pacueTra XapaKTepUCTUK (U3NYECKUX CUCTEM, OCHOBHBIMU
npueMamMu  0O0pabOTKM  SKCIIEPUMEHTAIBHBIX  JIaHHBIX,
MeToAaMu paboThl C MPHUKIAJHBIMU  MPOTrPaMMHBIMHU
IPOJYKTaMHU

B- VKE-1

4. BOCIIMUTATEJIbHASA PABOTA
Kox | Hampasnenue/nenn Coznanue ycioBui, Hcnons3zoBanue
o0ecreynBaroIuX: BOCIIUTATEIBHOIO MOTEHIIMANA
y4€OHBIX TUCIUIUINH
B16 | IlpodeccuonanbHoe | popmupoBanue KynbTypsl | Mcnonb3oBaHue

U TPYIIOBOE UCCIIeI0BATEIbCKOM 1 BOCITUTATEIBHOIO MOTCHIIHAA
BOCIIUTAHHE WH)KCHEPHOM JMCIUTUTAH
JEATSIILHOCTH 001enpoheccnoHaIEHOTO

MOJYJIst JUIst (DOPMUPOBAHHS
HAaBBIKOB BJIaICHUA
IBPUCTUYCCKUMHU METOIAMH
IIOHCKa U BI)I60pa TEXHUYCCKUX
pElLIeHHH, KyIbTYPbl HHXECHEPA-
pa3zpaboTuuka depes
OpTraHU3AINIO TIPOEKTHOM, B TOM
YHCIIe CAMOCTOATENBHOM PaboThI
o0yJaromuxcs.

OpraHmaum{ HHTCPAKTUBHBIX MGPOHPHSITI/Iﬁ U pcar3anursa CHCHUATU3UPOBAHHBIX

3aJlaHUI C BOCOUTATEIbHBIM 1 COIIHAIbHBIM aKIIEHTOM:

BBIOOp CITOCOOOB M METOJIOB PEHICHHUS MPOCTHIX 3a/1a4 C MCIIOJIB30BAaHUEM CTaHIAPTHBIX
IPOrPaMMHBIX CPE/ICTB (caMocTosTeIbHAS PaboTa);

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

[IepeuniciieHHBIE MEPONIPHATHS HAIIPABJICHBI HA!

(opMHpOBaHNE HABBIKOB PEILICHHS Pa3IMYHbIX 33Ja4u C Y4€TOM MOTPEIIHOCTEH;

pa3BUTHE  TBOPYECKMX YMEHUH M  HaBBIKOB, (OPMUPOBAHHE  TBOPYECKOTO
po¢eCCHOHATLHO-OPUEHTUPOBAHHOTO  MBILIUIEHUS,, HEOOXOAMMOTO JJIsl  PeLIeHUS
npodecCuOoHANBHBIX 3a/1au.

5. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUITITUHBI
OO01mas TpyI0eMKOCTh JTUCIUTUIMHBI COCTaBsAeT 17 3a4eTHBIX earHuIl, 612 gac.
No HaumenoBanwue pasnena yueOHOU Bunsr yueOHOU O06s13ar. Artrecta | Makcum
/ JUACIUTLTHHBI JIeSITeIbHOCTH, BKITFOUAst TEKyIIUT st ANbHBIT
n = CaMOCTOSTEIIFHYIO KOHTPOJIb pasnena Oat
% paboTy CTyIeHTOB U ycneBaemoc | (¢hopma, 3a
= TPYIOEMKOCTbH B TH Heoes) pasnen
aK.gacax (¢popma,
Heoens)
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2 ceMecTp
Pasnen 1. Mexanuka JIP1-5
JIP2-7
1-10 | 20 | 20 | 12 | 55 JIP3-9 |KUI1-10 35
T1, T2-10
B/131-9
Paznen 2. MonekynspHas JIP4-12
(craTuctudeckas) GU3HNKa U 11-16| 12 | 12 | 4 36 | BbJ32-16 |KN2-16 25
TEPMOJMHAMHUKA T3, T4-16
HToro B TeueHne cemectpa 3213 |16 | 91 60
DK3aMeH 40
HUTOTI'O 3a 2-it cemecTp 100
3 cemectp
Paznen 3. DnekTpuyecTBoO JIP1-6
T1
1-7 |14 | 14 | 4 28 BJI31-7 KWN1-7 25
Paznen 4. Maruetusm JIP2-10
JIP3-12
8-12 10| 10 | 8 20 T2, T3-12 KN2-12 25
b/132-16
Paznen 5. Mexannueckue u
JIP4-14
AIIEKTPOMAarHUTHBIE 13-16| 8 | 8 4 16 KN3-16 10
b/133-16
KOJICOAHUS U BOJHBI
Htoro B TeueHHe ceMecTpa 32|32 | 16 | 64 60
DK3aMeH 40
NUTOTI'O 3a 3-ii cemectp 100
4cemectp
Paznen 6. BonHoBas ontuka JIP1-5
1-6 |12 |12 | 4 | 33 b/131-6 | KN11-6 20
T1, T2-6
Paznen 7. KBantoBas usnka JIP2-9
7-10 | 8 | 8 4 23 | Bb/132-10 |KHK2-10 25
T3, T4-10
Pa3znen 8. DnemeHThI
KBaHTOBOM CTaTUCTUKU U JIp3-11
11-16 12 | 12 | 8 35 JIP4-14 | KU3-16 15
(bu3MKHU TBEPAOIO Tela.
b33-16
SAnepHas pusuka
Hroro B TeueHue cemecTtpa 32132 |16 | 91 60




DK3aMeH 40

HUTOTI'O 3a 4-i1 cemecTp 100

HAMMEHOBAHME TEM U COAEPKAHUE JEKIITMOHHBIX 3AHATHNI

Pazoen 1. Mexanuka

Ilpeomem ¢usuxu. Metoabl (QU3NYECKOTO HCCIECIOBAHMS: OIMbBIT, THUIOTE3a, 3KCIEPUMEHT,
teopust. Ponb (U3KMKKM B pa3sBUTHM TEXHUKH M BIMSHUAE TEXHUKU Ha pa3Butue ¢usuku. CBs3b
busuku ¢ Apyrumu Haykamu. JuddepennmpoBanue BEKTOPOB.

Tema 1.1 Kunematuka MaTepuaabHOU TOUKH.
[IpeacraBnenuss o CBOICTBAaX HPOCTPAHCTBA W BPEMEHHM, JIeXKAIIME B OCHOBE KIIACCUYECKOMU
(HBIOTOHOBCKOI) MEXaHUKHU. DJIEMEHTbl KMHEMAaTHUKU MaTepUalbHOM TOYKU. 3aKOH JBUKECHMUS
MarepuanbHOM TOYKU. CKOPOCTh M YCKOPEHHME TOYKM KaK MPOM3BOJHBIE paguyca-BEKTOpa IO
BpeMeHM. HopmaibHOE W TaHIreHLMaIbHOE YCKOpeHus. Paauyc KpUBU3HBI TpPaeKTOPUU.
[TocTynarenbHOE ABMAKEHUE TBEPAOTO TENA.

Tema 1.2 JlunaMu4ecKkre MPUHIUITEI MEXaHUKH.
[lonsiTHE COCTOSIHUS B KJIACCUYECKOM MEXaHUKE. 3aKOH MHEPUUU U HHEPLUUAIBHBIE CHCTEMbI
oTcyeTa. 3aKOHbI JMHAMUKHN MAaTEPHAJIbHOM TOUYKU U CUCTEMbl MaTEPUATIbHBIX TOYEK. Y paBHEHUS
neuxeHus. lpupona cwin. Cuiibl ynpyroctd M CUjbl TPEHHs. 3aKOH BCEMHUPHOIO TATOTEHUS.
BueniHne n BHYTpEHHHE CHUJIbI. 3aKOH COXPAHEHUs UMIIYJIbCA U €r0 CBA3b C OJHOPOIHOCTHIO
npoctpancTBa. LleHTp Macc (LeHTp MHEPIUK) MEXaHUYECKOW CUCTEMBI U 3aKOH €T0 JBUXCHUSI.

Tewma 1.3 PaGora u sHeprus.
OnemeHTapHas paborta cuibl. PaboTa cuibl U ee BbhIpaK€HUE yepe3 KPUBOJIMHEHHBIN MHTErpall.
Mormnocts. KuHetndeckast sHeprusi CUCTEMbI U €€ CBsI3b ¢ pabOTON BHEUIHUX M BHYTPEHHUX
CHWJI, IPUJIO’KEHHBIX K CUCTEME.
[Tone xak ¢opma MaTepuH, OCYLIECTBISIONIAs CHJIOBOE B3aMMOJEHCTBHE MEXIY YacTHLIaMHU
BenlecTBa. [loTeHIManbHas 3HEPrus MaTepUaJbHONM TOYKM BO BHEIIHEM CHUJIOBOM IIOJIE U €€
CBA3b C CHJIOW, JEHCTBYIOIIEH Ha MaTepuaibHyr0 TOuKy. Ilosme IeHTpanbHBIX CHIL
[ToreHunanbHast SHEPrUsl CUCTEMBI. 3aKOH COXPAHEHMs] MEXaHUYECKOM IHEPIHH U €ro CBS3b C
OJIHOPOAHOCTBIO BPEMEHHU. Jnccunanus sHepruu. 3aKOH COXpPaHEHMsI U NPEBPALLEHUS SHEPTUH.
VY nap abCcoNOTHO YNIPYTUX U HEYNIPYTUX TEI.

Tema 1.4 MoMeHT uMmyinbca.
MoMeHT uMITysibCca MaTE€pUAIBHOM TOYKM M CHCTEMBl. MOMEHT CHJIBI. YpaBHEHHE MOMEHTOB.
3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCa MEXaHMYECKON CHCTEMBI U €T0 CBSI3b C U30TPOIHOCTHIO
MIPOCTPAHCTBA.

Tema 1.5 KunemaTuka u AMHaMHKa TBEPAOIO TENA.
DOneMeHThl KWHEMAaTUKH BpallaTeIbHOTO JABM)KEHUS. YTJIOBas CKOPOCTh U YIJIOBOE YCKOPEHUE,
UX CBA3b C JIMHEWHBIMM CKOPOCTSIMH M YCKOPEHHUSMH TOYEK Bpaularomerocs tena. MOMEHT
UMIyJbCa Tela OTHOCUTEIbHO HEMOJABMKHOW OCH BpalleHHs. MOMEHT HWHEepUuu Tena
OTHOCUTEJIBHO OCH. YpaBHEHHME JHWHAMUKHM BpallaTeIbHOTO JABW)KEHHUS TBEPIOrO Tela
OTHOCHUTEIJIbHO HEMOJABWKHOM ocu. KuHernueckast sHeprusi Bpaiatouierocst teia. Pabora cui,
IIPUJIOKEHHBIX K Bpaarouemycs teny. Inockoe nBuxeHue rena.

Tema 1.6 HemneprpampHble CHCTEMBI OTCYETA.
Cunel nHEpUMH.

Tema 1.7 Di1eMeHTHI MEXAHUKH KUIKOCTEMN.
VYpaBHeHus HepaspbiBHOCTH M bepHymnu. Bsskocts. JlamMuHapHBI U TypOyJIEHTHBIH PEXUMBI
TEUYEHUS KUIAKOCTEH. J[BH)KEHME Tell B KUIAKOCTAX U razax.

Tema 1.8 PensitTuBuCTCKasi KWHEMATHKA.
[Tpuntun oTHOCUTENLHOCTH B MexaHuke. [IpeoOpa3zoBanust ['ammnes. [TocTynarer
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CIELHUAJIbHOM  TEOPUM  OTHOCHUTEIIBHOCTH. [IpeobpazoBanuss  JlopeHna. ITonsiTue
OJHOBPEMEHHOCTH. OTHOCUTENIBHOCTh JJIMH M TPOMEXKYTKOB BpeMeHH. MHTepBal Mexmy
COOBITHSIMH ¥ €70 MHBAPUAHTHOCTD 110 OTHOIICHUIO K BEIOOPY WHEPIIMATBLHOW CHCTEMBI OTCYETA.
PensiTUBUCTCKHI 3aKOH CIIOKEHUSI CKOPOCTEH.

Tema 1.9 PengaruBucrckast JUHAMUKA.
PenstuBucTckuil umnynabc. OCHOBHOM 3aKOH PEISTUBUCTCKON JUHAMUKH MAaTePUAIbHON TOUYKH.
PenstuBucTCKOE BBIpaXEHUE I KMHETUYECKOW IHEpruu. B3anMmMOCBA3b Maccbl U 3HEPTUM.
OHeprus cBsi3u cucTeMbl. COOTHONIEHHWE MEXIY IOJIHOM SHEpPrued M HUMIYJIbCOM YAacCTHUIIBI.
[Mpuammn >kxBuUBaNeHTHOCTH. [loHsATHE 00 OOIIEH TEOPUH OTHOCHUTEIBHOCTH. | paHUIIBI
MIPUMEHUMOCTH KJIACCUYECKOH (HhIOTOHOBCKOM ) MEXaHHKH.

Pa3zoen 2. Monexynspuas (cmamucmuueckas) ¢uzuka u mepmoOuUHAMUKa

Bseoenue. CTaTUCTUUECKUN U TEPMOJMHAMUYECKHIM METO/bI MCCIIEI0OBAHNUS MAKPOCKOIIMYECKUX
ten. TepmonrHaMuyeckue napamerpsl. PaBHOBECHBIE COCTOSIHUSA U MPOLIECCHI, UX U300pakeHne
Ha TEPMOJMHAMUYECKUX JUarpamMmax.

Tema 2.1 Kunernueckasi Teopust HA€IBHOTO rasa.
BriBoz ypaBHEHUS MOJEKYJIAPHO-KMHETUUECKON TEOPUU UICATbHBIX Ia30B IS 1aBICHUS U €r0o
cpaBHeHMEe ¢ ypaBHeHueM Kuaneiipona-MenneneeBa. CpenHss KHUHETHYECKash SHEprus
HOCTYNATENBHOTO IBUKEHUS MOJIEKYN. MOJEKYISIpHO-KMHETHYECKOE TOJIKOBaHUE aOCOIIOTHON
Temneparypbl. Unciao cremeHell cBOOOIBI MOJEKYNBI. 3aKOH pPAaBHOMEPHOTO pPAaCHpeesCHHS
SHEPI'UHU IO CTENEHSAM CBOOOAbI MOJIEKYIL.

Tema 2.2 [1epBoe Hayamo TEPMOTUHAMHKH.
Pa6ota ra3a npu usmenenuu ero oobema. Konmuecto Temnotsl. Tennoemkocts. IlepBoe Havano
TepMoAuHamMuKu. I[lpumMeHeHue mepBOro Hayajla TEPMOAMHAMMKM K H30IpoleccaM U
aanabaTHOMY IIpoleccy HaeanbHOro rasa. YpasHenue Ilyaccona agmabGaTHOro mporecca.
3aBUCUMOCTh TEIUIOEMKOCTH HJACAIBHOTO Ta3a OT BHUAa Mpoiiecca. llonmutpomHsiii mporecc.
Knaccuueckass MOJEKYISIPHO-KMHETHYECKAs TEOPHUsS TEIUIOEMKOCTEM HICANBHBIX Ta30B U €€
OTpaHUYEHHOCTh. ['paHMIBl TPUMEHHMOCTH 3aKOHA paclpeiesieHuss PHEPrud M MOHSITHE O
KBAaHTOBAHUU 3HEPTUM BpaIlleHUs U KOJIeOaHU MOJIEKYII.

Tema 2.3 Pacnipenenenne MOJIEKYJI 110 CKOPOCTSIM U DHEPTHUSIM.
3akoH MakcBemna uid pacupeleNIeHus MOJIEKYJ raza 10 CKOPOCTSIM U JHEPTUsM TEIJIOBOIO
JIBUKEHHS. OKCIIEpUMEHTaJbHas MPOBEPKAa 3aKOHA pacHpeesieHUss MOJIEKYJ IO CKOPOCTSIM.
XapakTepHble CKOPOCTH MOJIEKYJ: CpelHss KBaJpaTUyHas, Haubojee BEpOsSTHAs U CPeAHAs
apudmernueckas. bapomerpuueckas gopmyna. 3akoH bonpliMaHa A pacnpeenieHus] YacTHIl
BO BHEILIHEM NIOTEHIUAIIBHOM TIOJIE.

Tema 2.4 DneMeHTHI HEPaBHOBECHOW TEPMOTUHAMHUKH.
Kunerndeckue sBneHus. SIBneHUs nepeHoca B TEPMOJUHAMUYECKH HEPABHOBECHBIX CHUCTEMaX.
OnbITHBIE 3aKOHBI AU(PY3UH, TEMIONPOBOJHOCTH U BHYTpeHHero TpeHus. CpenHee 4uCIO
CTOJIKHOBEHUHl M CpeIHss JiIuHa CBOOOAHOTO mpodera Mosekyl. Bpems penakcanuu.
MounekynsapHO-KMHETHYECKAst TEOPUS SBJIECHUN IepeHoca. CBOMCTBA pa3psiKEHHBIX Ia30B.

Tema 2.5 Bropoe Hadaiao TepMOJUHAMUKH.
O6parumbie 1 HeoOpaTuMble Tporiecchl. KpyroBoi mporecc (1uki). TeruioBele aBUTATENH U
xononuibHble MamuHbl. [ukn Kaprno u ero KIIJl nnga wmpeansHoro rasa. Bropoe Hawano
tepmoauHamuku (popmynupoBku Kiaysuyca u Tomcona). HezaBucumocts KIIJ[ nukna Kapuo
OT Tpupoabl pabouero Tena. DHTponus. ODHTPONUS HAeadbHOro rasa. CraTucTuyeckoe
TOJIKOBaHHE BTOPOTO Hayaia TepMOAMHAMHUKHU. TpeThe Hayasio TepMoIuHaMUKU. DIIyKTyaluu.

Tewma 2.6 PeanbHble Ta3bl ¥ )KUIKOCTH.
OTtcTyruieHusl OT 3aKOHOB HJI€albHBIX ra3oB. CHiIbl MEXMOJEKYJISPHOIO B3aHUMOJCHCTBHUS B
razax. O¢¢exkTUBHBIN aAuamMeTp MoJeKyl. YpaBHeHHe Ban-nep-Baanbca. CpaBHeHHE H30TEpM
Ban-gep-Baanbca ¢ skcnepuMeHTanbHbIMU. Kputndeckoe coctosiHue. BHyTpeHHss sHeprus
peanbHOro raza. OcoOEHHOCTH KUAKOTO COCTOSTHHUSL.

Tewma 2.7 ®a3oBbie paBHOBECHS U (ha30BBIC MTPEBPAIICHUSI.
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®da30BBIC IPEBPAIICHHS IEPBOTO M BTOPOro poza. Teriora ¢a3zoBoro mnepexoaa MmepBoro poja.
VpaBuenue Knaneripona-Kiaysuyca. CBepXTeKy4ecTb reus.

Pazoen 3. Dnexmpuuecmeo

Tema 3.1 DneKTpoCTaTHUECKOE MOJIE U €r0 XapaKTEPUCTHKU.
3aKOH COXpaHEHHUs AJEKTPUUECKOro 3apsiga. dnekrpuueckoe mnoiie. 3akoH Kynona. OcHOBHbIE
XapaKTEPUCTUKU 3JIEKTPOCTATUUYECKOIO IOJs - HANPSHKEHHOCTh M IMOTeHuMan mnois. Cessb
HaAIPsDKEHHOCTH M noTeHuuana. [IpuHnun cynepnosunuu. Pacuer anekTpocTatnueckux nosien
MeTo1oM cynepriozuuuu. [lone qunos.

Tema 3.2 Teopema Octporpazackoro-I'aycca Juist 371€KTpOCTaTUYECKOTO HOJISI B BaKyyMe.
[Totok BekTopa HampspkeHHOCTH. Teopema Octporpanackoro-I'aycca ais 3J€KTpOCTaTHUYECKOTIO
noJis B Bakyyme. IIpumenenne teopemsl Octporpanckoro-I'aycca k pacuery MoJsen.

Tema 3.3 DnekTpocTaTHUECKOe MOJIE B TUIIEKTPUIECKOH cperie.
CBs3aHHbIEe 3apsAbl B AUAJIEKTPUKAX. THUIBI AUAIEKTPUKOB. DJIEKTPOHHAS U OPUEHTAL[MOHHAs
nossipu3anuu. MuaynupoBanHblil aunonbHblE MoMeHT. [lonspuszyemocts Monexyibl. Cuibl,
JEHCTBYIOIIME HAa JKECTKUN JAMIIONb B 3JIEKTpudeckoM moisie. llonspusanusi IUAIIEKTPUKOB.
[TonsspuzoBaHHOCT. JlM3deKTpUUecKas BOCHPUMMYHUBOCTH. Teopema Octporpaackoro-I'aycca
JUISL DJIEKTPUYECKOTO IO B JUAJIEKTPUKE. OJIEKTPUYECKOe cMelleHue. JluanexTpuueckas
IPOHULAEMOCTD CPE/Ibl. Y CIIOBUS HA TPaHUIIE pa3zelia AUIEKTPUKOB. CEerHEeTOIEKTPUKH.

Tema 3.4 [IpoBOTHUKY B 3JI€KTPOCTATHUECKOM IIOJIE.
Pacnipenenenue 3apsi1oB B IPOBOAHUKE. DIEKTPOEMKOCTh YEAMHEHHOIO IPOBOAHMKA. B3anMHas
€MKOCTb JIBYX TPOBOAHUKOB. KoHIeHCATOPBI.

Tema 3.5 DHeprus 3JEKTPUIECKOTO MOJIS.
OHeprus 3apsHKCHHBIX YEIMHEHHOIO IPOBOJHMKA, KOHJEHCATOPa, CUCTEMBI IIPOBOJIHUKOB.
OHeprus sJaekTpocraTudeckoro mnoss. OObeMHas IMIOTHOCTh AHepruu. lIpuMeHeHue 3akoHa
COXPaHEHHMsI SHEPTUU K pacyeTy IOHAEPOMOTOPHBIX CHIL.

Tema 3.6 TloCTOSHHBIN ODIEKTPUYECKHHA TOK, €ro XapaKTepUCTHKH W  YCIOBHS
CYILIECTBOBAHMSI.
O0600menHbI# 3akoH OMa Ji71s yuactka 1enu. Pasnocts notennuanos, 9/1C, HanpspkeHune. 3akoH
Jbxoyns-Jlenua st ydactka uenu. [Ipasuna Kupxroda.

Tema 3.7 DnexTpuveckuil TOK B Ta3ax U B BaKyyMe.
Tok B razax. [Inazma. PaboTa BbIxo/1a 3JIeKTPOHOB U3 MeTaia. TepMO3JIeKTPOHHAS SIMUCCHSL.

Paszoen 4. Maenemusm

Tema 4.1 MarautHoe 1oJjie B BaKyyMme.

MaruutHoe none. MaruutHas nHAyknus. 3akoH buo-Casapa-Jlamnaca u ero nmpuMeHEHHE K
pacyeTy moJIed NPOBOJHUKOB C TOKOM. MarHuTtHOe moje NpsSMOJIMHEHHOTO INPOBOJHHUKA C
TOKOM. MarHuTHoe 1oJjie KpyroBoro Toka. MarHuTHelii MOMEHT BUTKAa C TOKOM. MarHutHoe
moJyie cosieHoua. BuxpeBoil XapakTep MarHUTHOTO TMOJs. 3aKOH TOJHOTO TOKa (Teopema o
LUPKYJISAIUU BEKTOpAa MarHUTHOW MHIYKIUHU) U €r0 MPUMEHEHHUE K pacueTy MAarHUTHOTO IOJS
TOPOW/IA ¥ JJINHHOTO COJICHOW/IA.

Tema 4.2 JlelicTBUE MarHUTHOTO MOJISl HA JABMIKYILUECS 3apsi/ibl U IPOBOTHUKH C TOKOM.
JelicTBue MarHUTHOTO MoJiga Ha ABWKyuuikcs 3apsan. Cuna Jlopenma. 3akoH Awmmepa.
PendAruBUCTCKOE TOJIKOBaHME MArHUTHOIO B3aUMOJCHCTBUA IIPOBOJHUKA C TOKOM U
JBIKYIIETOCS DJIEKTPUYECKOro 3apsja. [[BHykeHHe 3apsyKEHHBIX YacTHI[ B MarHUTHOM IIOJIE.
[TpuHIMN nefcTBUS LMKIMYECKUX yCKOpUTeNel 3apskeHHbIX dacTuil. Dddext Xomma. MI'/I-
reHeparop. KoHTyp ¢ TOkoM B MarHuTHOM nosie. MarHuTHeI notok. Teopema OcTporpaiackoro-
["aycca. PaGora nepemenieHus MpoOBOIHUKA U KOHTYpa C TOKOM B MAarHUTHOM T10JIE.

Tema 4.3 MaruuTHoe 1oJie B BELIECTBE.

MarauTHble MOMEHTBI aTOMOB. THIbI MarHeTUKOB. HaMarHn4eHHOCT. MUKpPO- U MakpOTOKH.
MarnuTtHass BOCHPUMMYHMBOCTH BEIIECTBA. 3aKOH IIOJIHOTO TOKA JJIi MAarHUTHOTO IIOJIS B



BelecTe. HanpskeHHOCTh MarHUTHOTO T0JIA. MarHuTHast IPOHUIIAEMOCTh Cpe/ibl. Y CIIOBUS Ha
rpaHulIe IBYX Cpesl.

Tewma 4.4 DnexTpoMarHuTHasE UHIYKITUS.
SIBjieHME PNEKTPOMAarHUTHOW MHAYKUMH. 3akoH JIeHa. 3aKOH 3J€KTPOMArHUTHON MHIYKIHHU U
€ro BBIBOJ| M3 3aKOHA COXPaHEHHWs dHepruu. fBnenue camomHaykuuu. MHIykTMBHOCTH. TOKM
NpyU 3aMbIKAHUM W pa3MbIKaHUM Lenu. SIBjIeHHe B3aMMHOW MHAYKUMH. B3anmuas
WHAYKTUBHOCTb. DHEPTUs CHUCTEMBI MPOBOJHUKOB C TOKOM. OOBEMHAas IUIOTHOCTh JHEPTUU
MarHuTHOTO T0JIs B HepeppOMarHuTHOU Cpejie.

Tema 4.5 OcHoBbI TEOpUU MakcBeriia.
BuxpeBoe nanexktpuueckoe mosne. Tok  cMemenus.  YpaBHeHusa ~ MakcBemia A
AJIEKTPOMArHUTHOTO TOJsI B MHTErpayibHOW W auddepeHnmanbHoil dopmax. MarepuanbHble
ypaBHeHus1. KBasucranronapubie TOKU. [[puHIUI OTHOCUTEIBHOCTH B JIEKTPOJUHAMUKE.

Paszoen 5. Mexanuueckue u anekmpomacHummuvie Ko1eOAHUA U GOIHbL

Tema 5.1 'apmonnueckue konedaHusl.
XapakTepUCTUKH TrapMOHHMYECKUX KoJIeOaHuH. INapmonnuecknii OCLIMJUIATOP.
JuddepennnanpHoe ypaBHEHHE TapMOHUYECKUX KoJjieOaHWi. MexaHnvyeckne rapMOHUYECKHE
koneOanus. [lpyxuHHBIN, GU3MYECKUH W MaTEeMaTHUYECKUH MAsSTHUKH. OJNEKTPUYECKUN
KOJICOATENbHBIA KOHTYp. DHEprusi rapMOHMYECKHX Kosiebanui. CIliokKeHHE TapMOHHYECKHX
KOJIeOAHUH OJHOTrO HalpaBJIeHUsT M OJMHAKOBOM 4acTOThl. buenus. CroxeHue B3aUMHO
NEPNEeHIUKYIAPHBIX KojleOaHui. AHrapmMoHuuyeckuil ocuumiarop. Ddusnueckuil  cMmbIca
CIEKTPAJILHOTO Pa3JIOKEHUS.

Tema 5.2 3aryxaroiiye U BbIHYX/IEHHbIE KOJ€0aHNs.
Juddepenunansaoe yYpaBHEHUE 3aTyXaroumx KosieOaHui (MexaHUYEeCKHX u
DIIEKTPOMArHUTHBIX) W €ro pemieHue. Amnepuoamyeckuii mpouecc. JuddepennumansHoe
yYpaBHEHHE BBIHYXJIEHHBIX KOJ€OaHUI (MEXaHWYECKUX M 3JIEKTPOMATrHUTHBIX) M €0 pelleHue.
AMmuTyga W Qa3a BbIHYXACHHbIX KoneOaHuid. Pe3onanc. CooTHouieHue Mexay (azamu
BBIHY/IAIOILEN CHIIBI U CKOPOCTH IIPU MEXAHUYECKOM PE30HAHCE.

Tewma 5.3 BonHbl B ynpyroii cpene.
BonnoBble mponecchl. MexaHusm o0pa3oBaHuss BOJH B ympyroi cpene. I[IpogonbHble u
nornepevHble BOIHBL. CHHYycOMaldbHbIE BOJHBL. YpaBHEHUE Oeryuieil BoiHbl. [[nMHa BOJHBI U
BOJIHOBOE uncIo. BomHoBoe ypaBHeHHe. Pa30Basi CKOPOCTb U TUCIIEPCHS BOIH. DHEPIHsl BOJIHBI.
Bektop mnnotHocT moToka sHepruu. IlpuHIMI cyneprno3uuuyd BOJH W TPAaHULBI  €ro
npuMeHUMOocTH. BonHoBoit nmaket. ['pynmnoBas ckopocts. MHTepdepenuus u audpakius BOJIH.
OO0pa3oBaHue CTOSAYUX BOJIH U UX cBoMcTBa. HopmanbHble MOABI.

Tema 5.4 DneKTpOMarHUTHbIE BOJIHBI.
HuddepenunanpHple  ypaBHEHUS  DJIEKTPOMAarHUTHOW  BOJHBI.  OCHOBHBIE  CBOMCTBa
AIIEKTPOMAarHUTHBIX BOJIH. OHEPIrHs AJIEKTPOMAarHUTHBIX BOJIH. Bektop VYmosa-lloliHTuHTa.
N3nyuenne numnouis.

Paszoen 6. Bonnosas onmuxa

Tema 6.1 UnTepdepennus ceera.

MoHOXpOMaTUYHOCTh M BpEMEHHasi KOTepeHTHOCTh cBeTa. Bpems u mHa
KorepeHTHocTH.  lIpocTpaHcTBeHHass ~ KOTEpeHTHOCT M uHTepdepeHuus.  Pacuer
UHTEP(PEPEHIIMOHHON KapTUHBI OT JABYX KOT€PEHTHBIX HUCTOYHMKOB. OnTHuYecKas JIMHA MYTH.
WutepdepeHIyst B TOHKUX IJIeHKax. MHOroBoHOBast nuHTepdepenius. Untepdepomerpsl.

Tema 6.2 ludpaxius cera.

[Tpunnun I'roiirenca-Openensd. Meron 308 Openens. [IpsaMonHENHOE pacIpOCTPAHEHUE CBETA
B ojnHOpoaHoU cpeae. Hudpakuus Openens. Judpaxnus dpenens Ha KpyrjioM OTBEPCTHH U
mucke. ludpakuus @payHrodepa Ha IIEIH U KPYTJIOM OTBepcTHH. J[udpakunoHHas pemerka.
Pa3pemaromasi crmiocoOHOCTh onTHYeCKUX MpuOopoB. [lonstue o ronorpaduu. Judpaknus Ha



npoctpancTBeHHOW — pemerke. ®opmyna  Bynbeda-bparra.  HccnemoBanue — CTPYKTYphI
KPUCTAJUJIOB.

Tema 6.3 PacnpocTpanenue cBera B BELIECTBE.
Hucnepcust ceera. O0lacTh HOPMaJbHOW M aHOMAJLHOW JUCIIEPCUHU. DJIGKTPOHHAS TEOPHs
mucnepcuun. llormomenue u paccesHue cBeta. Dddexr Jormmepa. Usnyuenue Basuosa-
Uepenkona.

Tewma 6.4 Tonspu3zarus cBeTa.
EcrecTBeHHBI M mnonspu3oBaHHbI cBeT. CteneHs noispuszauuu. llomspusanus cBera npu
oTpakeHMH. 3akoH bproctepa. [IBoitHoe uyuemnpenomsieHne. OJHOOCHBIE KpPUCTAJLIBL.
[Tonsipou el ¥ MoONIApU3aLMOHHBIE MTPU3MBI. 3akoH Mantoca. HTepdepenius noiasipu30BaHHOTO
cBeta. MlckyccTBeHHas onTUYECKas aHU30Tponus. BpalieHue mio0ckoCcTH NoIspru3aui.

Pa3zoen 7. Keanmosas ¢uzuxa

Tewma 7.1 TemoBoe uznydeHue.
TemioBoe u3yuyeHUEe U JIOMUHECHEHIMs. PaBHOBecHOe TeIuIOBOe u3ilyuyeHue. AOCOIOTHO
yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbiimana. Pacnpenenenue sHepruu B
CIIEKTpe aOCOIOTHO YepHOro Tena. 3akoH cMmemnieHus Buna. KBaHTOBas rumore3a u ¢gopmyna
Ilmanka.

Tema 7.2 KBanroBas onruka.
Buemnuit goroaddext u ero 3akonsl. YpaBHeHue OJiiHinTeitHa. @otonsl. UMmynbe doToHa.
Hasnenne cBera. Ombitel JleGeneBa. Dddexr Komnrona m ero teopus. KopmyckymsipHo-
BOJIHOBAs! IBOMCTBEHHOCTh CBOMCTB CBETA.

Tema 7.3 KopmyckynisspHO-BOJIHOBOMN Ayalu3M.
I'unore3a ae bpoitsa. /udpakius 371€KTPOHOB M HEUTPOHOB B KpHcTaIax. IIpoxoxkmeHue
MUKpoOUacTHl] 4epe3 Ieiab. CooTHOIIEHUs HeonpeneneHHocTe. OleHKa SHEprud OCHOBHOTO
COCTOSIHUSL aToMa BOJOpOJa M DHHEPIUU HYNEBbIX KosebaHuil ocrwstopa. Habop
OJIHOBPEMEHHO M3MEPSIEMbIX BEJIINYMH.

Tema 7.4 Ypasuenue lllpennnrepa.
BonnoBas QyHKuMs, ee CTaTUCTMUECKUH CMBICI U YyCIOBHUS, KOTOPHIM OHa JIOJDKHA
ynoBieTBopATh. [lnoTHOCTH BeposTHocTH.  CpenHee 3HaueHHe (U3MUYECKOW BEIUYHHBI.
VpaBuenue Illpenunrepa. Bomna ne bpoina kak pemenue ypaBHeHus Ilpenmnrepa s
cBOOOIHON YacTHibl. CTanoHapHble cocTosHusA. YpaBHenue lllpenunrepa ais cralmoHapHbIX
cocrossauii. Crniexktp sHepruil. Yactuiia B omHoMepHOW "moreHmuanbHOU sime". KBaHTOBaHue
SHEPruu M UMIynbca ydacTuipl. [IpuHumn coorserctBus bopa. ['apMoHMYECKHil OCHUILIATOP.
TynnenbHbINA 3D PEKT.

Tema 7.5 Atom. Mogens bopa atroma Bogoposa.
Cnextp um3nyueHusi atoma Bojopona. @opmyna banpmepa. CnexTtpanbHble cepuu. SnepHas
mozenb aroma. OnbiTel @panka u I'epua. [Toctynarsl bopa. Teopust Bogopoaono00HOro HOHA.
Cnektp sHepruii snekTpoHa. Mcmyckanume M moryomeHue cBera aTOMOM.ATOM BOJOpoja B
KBaHTOBON MexaHuke. CHEKTp PHEpPruil 3JeKTpoHa. DHeprernyeckue ypoBHH. lloTeHumansl
BO30YKAEHMS U HOHHU3aIK atroma. [IpocTpaHcTBeHHOE paciipeiesieH!e MIIOTHOCTH BEPOSITHOCTH
JUIs 9JeKTpoHa. MoJyinb M TpPOEKIHs Ha HampaBleHHE MarHUTHOTO TMOJs OpOMUTaIbHOTO
MOMEHTa HMIyJbca dJeKTpoHa. [IpocTpaHcTBeHHOE KBaHTOBaHME. KBaHTOBBIE dMCIIA.
['mpoMarHuTHOE OTHOLIEHHUE.

Tema 7.6. CriuH 3JI€KTpOHA.
MHorosnekTpoHHble  aTroMbl. COCTOSIHMSI 3JEKTPOHA B aTOME M HX XapaKTEPUCTHUKH.
OnekTpoHHble oOosouku M cinou. [lpunmun Ilaymu. Ywucno cocrosHuil. DIeKTpOHHBIE
koHurypauuu. [lepuoanyeckast cucrema snemenToB Menneneesa. OmnbiT LlTepna u I'epnaxa.
DddexT 3eemana. PeHTreHOBCKHE CIEKTPBI aTOMOB. 3akoH Mo31H.

Pazoen 8. Dnemenmoi k6anmogoti cmamucmuku u ¢uzuxu meepooco mena. Aoepnas guzuxa
Tema 8.1 KBantoBasi cTaTUCTHKA.
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@da3oBoe MPOCTPAHCTBO. OIJIEeMEHTapHas sueiika (a3oBoro mpocTpaHcTBa. [lmoTHOCTH
cocrosituuil. @ynkuus pacnpeneneHus Depmu-upaka. DyHkuus pacnpeneneHus bose-
OiHIITEHHA.

Tema 8.2 Kpucramnnueckoe CTpOCHUE TBEPJIbIX TEIl.
Kpucrannuueckas pemrerka. Kiaccudukanus kpuctaimioB mo TumaM cuil cBs3u. Komebanus
KpUCTAJUTMYECKOW pemeTku. PoToHHBI W (POHOHHBIM Ta3bl. Pacmpenenenue (GoHOHOB IO
SHEPrusM. TermnoeMKOCTh KPUCTAUIMYECKON PELIETKH.

Tema 8.3 DneMeHThI KBAHTOBON TEOPUHU METAJLIOB.
. Pacnpenenenue 3JIeKTPOHOB MPOBOJMMOCTH B MeETajule MpPU aOCOIIOTHOM HyJe. DHEprus
®epMmu. Briusinue TeMneparypsl Ha pacripeiesieHue 3JIeKTpoHOB. YpoBeHb depmu. BHyTpeHHss
SHEpPrusi U TEIUIOEMKOCTh 3JIEKTPOHHOIO raza B MeTajlie. DJEKTPOIPOBOJHOCTh METAJUIOB.
CBepXnpoBOAUMOCTb. MarHuTHbIE CBOMCTBA CBEPXIPOBOJHUKOB.

Tewma 8.4 30HHas TeopHst TBEPABIX TEIL.
OHepreTUYecKue 30Hbl B KpHUCTaUIaX. BajleHTHas 30Ha W 30Ha IPOBOAUMOCTH. MeTtasuibl,
JUDJIEKTPUKA U NOonynpoBOAHUKH. CoOCTBEHHass MPOBOAMMOCTh  IHOJIYIIPOBOJHUKOB.
KBa3uvacTuiipl - 3JEKTPOHBI MPOBOAMMOCTH M JbIpKH. DQPQeKTuBHAs Macca DJIEKTPOHA B
kpuctaye. IlpumecHas NpPoOBOAMMOCTb IOJYIPOBOJHUKOB. OJIEKTPOHHBIM U JBIPOYHBIN
MOJIYIIPOBOJHUKH. DJIEKTPOHHO-ABIPOYHBIH MEPEX0/l B MOIYIPOBOAHUKAX. Ero BosbT-aMIiepHas
xapakTtepucTika. ®oTosneKTpuyecKue sIBICHUS B TOJIYIIPOBOIHUKAX.

Tema 8.5 CtpoeHue u cBOICTBA AAED.
CocraB sapa. 3apsj, pa3Mep U Macca siipa. MaccoBoe M 3apsiioBoe uucia. SlnepHble CUIIbL.
Jedext macchl U 3HEeprus cBs3u sAapa. PagnoakTMBHOCTh. 3aKOHOMEPHOCTH U MIPOUCXOXKACHUE
anbQa-, 6eTa- 1 raMMa- U3IydeHUs. SnepHble peakuu 1 3aKOHbI COXpaHeHus. Peakuus nenenus
anpa. Llennas peakuus. Peakuus cunresa.

Tema 8.6 DnemeHTapHbIE YaCTULIBI.
OO0mue cBOMCTBa 3JIEMEHTApHBIX YacTHUIl. B3anMHbIe MpeBpallieHus SJIEMEHTApHBIX YaCTHII.
dyHIaMeHTalIbHBIE B3auMojeicTBUs. Krnaccudukaius 5>JeMEHTapHBIX YacTull. JIenTOHBI,
aapoHsl, kBapku. [lepenocunku pyHmaMeHTanbHBIX B3auMojelcTBUi. [loHATHE 00 OCHOBHBIX
npo0sieMax COBpEMEHHON (PM3UKHU U acTPOPU3HUKH.

AyIHMTOpHBIC 3AHATHS U OI0/’KET BpEMEHH HA CAMOCTOSITEIbHYIO NOATOTOBKY CTYICHTA

AynuTopHBIE 3aHATHSA (Yac.)
IIpakTuyeck
YueGHast HaumenoBanue pasznena, as (CamocTosTens
Hezens KpaTKoe HAMMEHOBaHHE TEMbI Jla6oparo | Ilpaktuue Has paboTta
Jlexiuu pHBIE CKHE floAToToBia
paboTEI 3aHATHSA
1 kypc, 2 cemecTp
1 | Kunemarnka MaTepuaibHONW TOYKH 2 - 2 - 5
2 | JluHamMudeckue MPUHIUIBI MEXaHUKH 2 - 2 - 5
3 | Pabora u sHEprUs 2 - 2 - 5
4 | MOMEHT UMITyJIbCca 2 - 2 - 4
Kunemaruka 1 [MHAMHKA TBEPIOTO
5 a P 2 4 2 - 8
Tena
6 | [Imockoe nBM>XEHUE TBEPAOTO Tea 2 - 2 - 4
7 | HemnepruanbHble CUCTEMBI OTCUETA 2 4 2 - 8
8 | DneMeHTBI MEXaHUKH KUIKOCTEN 2 - 2 - 4
9 | PenaTuBUCTCKAsA KHUHEMATHKA 2 4 2 - 8
10 | PengTuBHUCTCKAsA IUHAMUKA 2 - 2 - 4
11 | Kuneruueckas Teopus uieaibHOro ra3a 2 - 2 - 5
12 | TlepBoe HayaJI0 TEPMOAMHAMHKH 2 4 2 - 10
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YueOHast

HawnmenoBanue pasacna,

AynutopHsle 3aHATUS (4ac.)

IIpaxkTudeck
ast

(Camocrositens

HEACA KpaTKOC HAaUMEHOBAHUE TEMbI [IOATOTOBKA Hasa pa60ra

13 Pacrnipenenenrie MOJIEKys O CKOPOCTSAM 9 i 9 i 5
Y DHEPTUSIM

14 DJIeMEHThl HEPaBHOBECHOM 2 i 2 i 5
TEPMOJIMHAMHKH

15 | Bropoe Ha4ago TepMOIUHAMUKN 2 - 2 - 6

16 PeanpHble ra3sl U xxugkoctu. Pa3oBrie 5 i 5 i 5
paBHOBecHs U (Da30BbIE MPEBpalICHUs
Hroro cemectp 2 32 16 32 91

2 xypc, 3 cemecTp

1 DNEeKTPOCTaTHUECKOE TIOJIE U €T0 9 i 9 i 4
XapaKTePUCTHKU

2 Teopema Octporpaackoro-I'aycca s 2 i 2 i 4
AIEKTPOCTATUYECKOTO MOJIsI B BAKyyMe

3 3JI€KTpOCTaTI/III€SKOC noJie B 9 i 9 i 4
JUDIIEKTPUUECKON cpefie

4 [IpoBogHMKK B 3JIEKTPOCTATHYECKOM 9 i 9 i 4
nosue

S5 | DHeprust AIEKTPUUECKOTO MOJIst 2 - 2 - 4
[IOCTOSIHHBIN 3IEKTPUYECKUNA TOK, €ro

6 | XxapakTepucTUKH u yCIOBUS 2 4 2 - 4
CYIIECTBOBaHHS

7 DNEeKTPUYECKUM TOK B razax u B 5 i 9 i 4
BakyyMme. TepMO3JIeKTpOHHAs IMUCCHUS

8 | MaruutHOe noJIe B BaKyyMe 2 - 2 - 4
JlelictBue  MarHUTHOrO  MOJsA  Ha

9 | mBwKymHMecs 3apsasl M MPOBOJHUKHU C 2 - 2 - 4
TOKOM

10 | MarauTHOE T10JI€ B BELIECTBE 2 4 2 - 4

11 MarnuTHas TPOHULAEMOCTb  CpPEbl. 9 i 9 i 4
DJeKTpPOMarHuTHas! HHIYKIUS
OHeprust CUCTEMbl TPOBOJHUKOB C

1o | TOKOM. OcHoBbl Teopun Makcsena. 9 4 9 i 4
[TpuHumn OTHOCHUTEIILHOCTH B
AJIEKTPOJMHAMUKE
I"apmoHuueckue koaebaHus

13 | ®usndeckuii CMBICI CIIEKTPAITBHOTO 2 - 2 - 4
pas3oKeHus

14 3aryxaromiye 1 BhIHYX/ICHHbIE 9 4 9 i 4
Kose0aHus

15 | BoxnHssl B ynipyroii cpeze 2 - 2 - 4

16 Wutepdepenius u audpaxius BOIH. 9 i 9 i 4
DJeKTPOMAarHUTHBIC BOJHBI.
Hroro cemectp 3 32 16 32 64

2 xypc, 4 cemecTtp

1 | UnTepdepenmus creta 2 - 2 - 5

2 | UnTepdepeHius B TOHKUX TUICHKAaX 2 - 2 - 6

3 | Audpaxmus cBera 2 - 2 - 5
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IIpaxkTudeck
YueOHast HaumenoBanue pasacna, (CamocTosTens
AynutopHsle 3aHATUS (4ac.) ast
HEACA KpaTKOC HAaUMEHOBAHUE TEMbI Hasa pa60ra
[IOArOTOBKA

JudpakuonHas permeTka.

4 | Pa3pemaromiasi crtocOOHOCTh 2 - 2 - 6
OINITUYECKUX MPHOOPOB

5 | Hucnepcus cera. Dddext Jomnepa 2 4 2 - 5

6 | Ionsipuzamus cBera 2 - 2 - 6

7 TernnoBoe n3nyuyenue. Ksanronas 9 9 5
OIITHKA

8 | KopryckyasipHO-BOJIHOBOHU Jyaliu3M 2 - 2 - 6

9 | Ypasuenue llpenunrepa 2 4 2 - 6

10 Atom. Monens bopa atoma Bojmopoja. 2 2 6
CnuH 3JeKTpoHa

11 | KBaHTOBas CTaTUCTHKA 2 4 2 - 6
Kpucrammudeckoe CTpOCHHE TBEPIIbIX

12 2 - 2 - 6
Te
DJeMeHThl KBaHTOBOU TEOPHH

13 P 2 - 2 - 5
METaJIJIOB

14 | 3oHHAas TEOpHS TBEPIBIX TEI 2 4 2 - 6

15 | Crpoenue u CBOMCTBA sIEp 2 - 2 - 6

16 SnepHbIe peakIuy U 3aKOHBI 9 5 6
COXpaHCHHS. DJICeMEHTAPHBIC YACTHUIIBI
Hroro cemectp 4 32 16 32 91

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

IIpu mnpoBeneHMM 3aHATHH M OPraHU3alMM CAMOCTOSTEIbHOM padOThl CTYAECHTOB
UCIOJIb3YIOTCS:

1. TpaguuMoOHHBIE TEXHOJOIMM OOYYEHHUs, Mpearoiararoliue mnepeaadyy MHPOpMaLuu B
roTOBOM BHJE, (OpMUPOBaHHE Y4€OHBIX YMEHHUH MO 00pa3iy: (JIEKIUA-U3T0KEHUE, JICKIIHS-
00BsICHEHHE, TabOpaTOpPHBIC PabOTHI).

Hcnonp30BaHne TPaJUIMOHHBIX TEXHOJOTMH 00ecreuyrBaeT OpPUEHTUPOBAHUE CTYJIEHTA B
MOTOKE MH(POPMAINH, CBA3aHHON C pa3lIMYHBIMU MOJIXOAAMH K BOIPOCAM, pPacCMaTPHUBAEMbIM B
npenenax JIUCUUIUIMHBI; CaMOOIIpe/esieHHe B BBIOOpE ONTUMAIBHOIO IMYTH U CIOCOOOB
JUYHOCTHO-TIPO(ECCUOHATFHOTO PAa3BUTHS; CUCTEMATH3AIUIO 3HAHUHN, TIOTYYEHHBIX CTYJACHTaMHU
B TIPOIIECCE ayAUTOPHON M CaMOCTOSITENIbHOW paboThl. [IpakTuueckue 3aHATHS 00ECTIEUUBAIOT
pa3BUTHE U 3aKPEIJICHUE YMEHUI 1 HABBIKOB.

2. VlHTepakTHBHBIE TEXHOJIOTHH OOYUYEHUS, MPEIIOararoliue OpraHu3auo 00ydeHus
KAaK IPOAYKTUBHOM TBOPUYECKOM IEATEIBHOCTH B PEKUME B3aUMOJACUCTBUSA CTYAECHTOB JIPYT C
JIPYTOM H C IIPENOJaBaTEIIEM.

HMHTEPAKTUBHBIE OGPA30BATEJIBHBIE TEXHOJOI'MU

Ne HaumenoBanue pasnena Bun 3anstuit (nexums, WntepaktusHble | Koanue
pas- JTUCIUIUIMHEI (TeMa) CEMUHAp, NPAKTUYECKOE (hopMbI CTBO
nena 3aHsATHE, Ta00paTopHas 00yueHus 4acoB

pabora)
1 kypc, 2 cemecTp
1 | Mexanuxa | JTaGoparopuas paGota | JIP1,JIP2,JIP3 | 12
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2 | Monexkymnspras JlaGopaTopHas pabota JIP4 4
(craTuctuueckas) pusnka u
TEPMOJIMHAMHKA
2 Kypc, 3 cemMecTp
3 | Pasnmen 3. DnektpuuectBo | JlaGoparopnas pabota JIP1 4
4 | Paznen 4. Maruetusm JlaboparopHast pabota JIP2, JIP3 8
5 | Pazmen 5. Mexannueckue u | JlabopaTtopHas padora JIP4 4
AIIEKTPOMAarHUTHbIE
KOJICOAHHUS Y BOJIHBI
2 Kypc, 4 cemectp
6 | Pasmen 6. BomHoBas JIaboparopHast pabota JIP1 4
OITHKA
7 | Paznen 7. KBanToBas JIaGoparopHas paboTa JIP2 4
buznka
8 | Pasmen 8. DneMeHTHI JlaboparopHast pabota JIP3, JIP4 8
KBaHTOBOUM CTaTUCTUKH U
(U3MKHU TBEPAOIO TEA.
Snepnast pusuka

Hcnonp3oBaHne  MHTEPAKTHBHBIX ~ OOpA30BATENbHBIX  TEXHOJOTUH  CHOCOOCTBYET
HOBBIIICHUIO UHTEPECA U MOTHUBAIMH YYaIllUXCs, aKTUBU3AINH MBICIUTCILHON NESTEIbHOCTH U
TBOPYECKOTO IIOTCHIMANIA CTYACHTOB, JHenaeT Oosee 3PQPEKTUBHBIM YCBOCHHE MaTepHuala,
M03BOJIICT MHINBHIYaTU3UPOBATh 00YUYEHHE U BBECTH IKCTPCHHYIO KOPPEKITUIO 3HAHHIA.

Opranusanusi cCaMOCTOATEIbHOI padoThI CTYICHTOB

enb camocrosiTeNnbHOM pPAaOOTHI: 3aKpelyieHWE 3HAHWUM, IOJYYEHHBIX Ha 3aHATHSX.
CamocTosTenbHas paboTa CTYIEHTOB MOJpa3yMeBaeT Moj co00i MpopabOTKY JEKIIHOHHOTO
MaTepuaia C HCIOJIb30BaHUEM PEKOMEHIYEMOW JHUTEpaTypbl M WHTEPHET-UCTOUYHUKOB IS
MOJATOTOBKUA K JTa0OpaTOpHBIM paboTaM, BBIMTOJHEHUIO TECTOBBIX, TEMAaTHYECKUX M OONBIIHNX
JOMAIIHUX 3a7aHuii 1o nucuuruinHe. CoryacHo pabodeMmy IIaHy, CaMOCTOSITeNIbHas paborta
cocraBmsieT 246 vac.

I[J'ISI yl"J'[y@]'IeHHOFO HU3Yy4YCHUSA IOUCHUIUIMHBI CTYACHTBI B paMKax CaMOCTOSITEIILHOU
paboThl OCBaMBAIOT MOAYNM OHJIAWH Kypca «®Pusmkay, pasmenieHHOro Ha HarmonambHOU
matdopme «OTKpBITOE 00pa3oBaHUE):

Ne HaunmeHoBaHue Henens Moayab oHaiiH Kypca «@HU3MKa B ONIBITAX»
n/m pasaeia ceMecTp
Y4eOHOM JUCHUNIHHBI a
2 cemMecTp
Mognyins 1. Kunemaruka
Monayns 2. [InHamuKka: BUIbI CUJT U UHEPLIMS
Mopyns 3. IluHaMuKa 1 3aKOH COXpaHEHUS
AMITYJIbCA.
1 ®dusuka B ONbITaX. 1-10 Mopynsb 4. 3aKOH COXpaHEHUs SHEPTUU
Yacte 1. Mexanuka Moaynb 5. 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCA.
BpamarensHoe gBukeHNe
Mopyns 6. CioxHO€e BpaliaTeIbHOE IBHKEHUE
Moayns 7. 'mpockornbl
Mopyns 8. HennepunanbHble CUCTEMBI OTCUETA
®u3ukKa B OIBITAX. Monyib 1. ['a30Bbl€ 3aKOHBI U TEIJIOBBIE MALIIMHBI
2 | Yacts 2. 11-16 Mopynb 2. DIeMEeHTBl CTATUCTUKH MOJICKYIISIPHBIX
MonexkyispHas CUCTEM
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Ne HaumenoBanne Henens Mopnyas oHnaifH Kypca «®H3MKa B OIBITAX»
n/m pasaena ceMecTp
y4eOHOU TUCIUNIHHBI a
¢buzuka Monayns 3. ®a3oBbie IPEBpAILICHUS
Mopyns 4. SIBneHust Ha rpaHulle pasjiesa cpel
Moayns 5. SIBiieHus IepeHoca U HU3KUe
TEeMIIepaTyphl
3 cemecTp
Monyib 1. DnekTpocraTuka
®du3uKa B ONbITaX. 1-7 Mopyns 2. [IpoBOIHUKY B 31EKTPUUECKOM MOJIE
3 YacTs 3. Mopyns 3. [TocTosiHHBIN TOK
DIIEeKTpUYECTBO U Moaynb 4. MarHuTHOE 10JI€
Mar"HeTusm 8-12 Mopynsb 5. DeKTpoMarHuTHas UHTYKIUS
Mopynb 6. Hecraunonapusie Toku. ['a30Bb1i pa3psij
4 cemecTtp
®u3nkKa B ONbITAX. Mopyns 1. Mogenu BosH. CKOpOCTh CBETa
Yacts 4. BonHsl u Mopyns 2. [onsipuzanust BoJH
ONTHKA Mopynb 3. 3aKOHBI OTpaXKEHUS U MPEIOMIICHUS
4 1-6 Mopyns 4. CTosiure BOJTHBI
Monynsb 5. UnTepdepeniius BoJIH
Monyns 6. {udpakuus Openens
Monyns 7. Judpaxnus Opaynrodepa
Monyib 8. BoiaHbI B aHU30TPONHBIX Cpeax
Mopyns 1. TennoBoe uzinyueHue
Mogyns 2. OnsiT Pezepdopna
Mognyis 3. OnbiT @panka u ['epua. PeHTrenoBckoe u
ramMmma-u3JydeHue
®u3uka B ONbITaX. M 4P Tou6
5| Yacrs 5. AroMHas 7-10 onynb 4. PannoaktuBHocTh. [Iprbopsl 1 METO 1B

¢uzuka

PErucTpanyy YacTHUIL

Mopyns 5.

COHpOTI/IBHeHI/IC MCTAJIJIOB U

TIOJTYTIPOBOTHUKOB

Monyis 6.
ekt

O¢dexrt 3eemana u 1pyrue KBaHTOBbIE

7. OHEHOYHBIE CPEJICTBA 1JIsd BXOJAHOI'O, TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIUA

@OHJ OLEHOYHBIX CPEACTB MO JUCHUILUIMHE O00ecreyrMBaeT IPOBEPKY OCBOCHUS
IUIAHUPYEMBIX pe3yJabTaToB o0OyueHUs (KOMIETEHIMH M HMX MHIUKATOPOB) IOCPEICTBOM
MEPONPUITHI TEKYILIETO, PYOSKHOTO U MPOMEKYTOYHOTO KOHTPOJIS 10 AUCHHUILIHHE.

CBs3b Mex1y (OpMHUPYEMBIMH KOMIIETEHIMSIMU M (OpMaMH KOHTPOJS HUX OCBOEHUS
IpEe/CTaBIIeHa B ClIeAYIOLIeH Ta0auLe:

ITpoexTHpyemMble pe3yabTaThl OCBOSHHS TUCIIUILIMHEI
. CpencTBa ¥ TEXHOJIOTHH
Kon Y MHIUKATOPB! (POPMUPOBAHUS KOMIIETEHLIUIH
OLIEHKHU
3Harts (3) ‘ Ymerts (V) ’ Bnaznets (B) B
2 cemecTp

YK-1 3-VK-1 V-VK-1 B-VK-1 JIP1-4, T1-4,B/131-2, D
OIIK-3 3-OI1K-1 V-OIIK-1 B-OIIK-1 JIP1-4, T1-4, B/131-2, D
YKE-1 3-VKE-1 V-YKE-1 B-VKE-1 JIP1-4, T1-4, B/131-2, D
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3 cemectp

VK-1 3-VK-1 V-VK-1 B-VK-1 JIP1-4, T1-3, BJ31-3, D
OIIK-3 3-OIIK-1 V-OIIK-1 B-OIIK-1 JIP1-4, T1-3, BJ31-3, D
YKE-1 3-VKE-1 V-VKE-1 B-VKE-1 JIP1-4, T1-3, BA31-3, D

4 cemectp

YK-1 3-VK-1 V-VK-1 B-VK-1 JIP1-4, T1-4, BJ131-3, D
OIIK-3 3-OIIK-1 V-OIIK-1 B-OIIK-1 JIP1-4, T1-4, BJ131-3, D
VKE-1 3-VKE-1 V-VKE-1 B-YKE-1 JIP1-4, T1-4, BA31-3, D
IIpumeyanue

- JIP — maboparopnas pabdora.

- B/13 — Gonbiioe qomaiiiHee 3agaHue.

- D- 3K3aMeH

- T2, T4 — rectbl oHaliH Kypca «du3uKa B ONbITaX», pa3MenieHHOro Ha HanuonanbHoM

mwiargopme «OTKpBITOE 0Opa3OBaHUEY.

Ika/ia oeHKH 32 TEKYLIYI0 ATTECTALUIO

Paznen ®dopma Maxkcumanpabil | MakcuMalIbHBIN

TEKYILETO Oamt Oa 3a paznen
KOHTPOJIS

Pa3zgen 1. Mexanuka

JlaboparopHbie pabOTHI JIP1-3 5

Tectsr T1, T2 10 (8,2) 35

Bonbiioe nomarnee 3aganue bJ131 10

Paznen 2. MoaekyaspHas

(cratucTnyeckas) GU3NKA U

TePMOIMHAMMKA 25

JlaGopaTopHbie pabOThI JIP4 5

TecTsr T3, T4 10 (8,2)

Bonbiioe nomarHee 3aganue bJ132 10

Htoro cemectp 2 60

Pa3nes 3. JaekTpuyecTBo

TecTbr T1 10 o5

JlaGopaTopHbie pabOTHI JIP1 5

Bbosnbiioe nomaiinee 3aganue bJ131 10

Pasznea 4. Marnerusm

JlaGopatopHbie paboThI JIP2-3 5 o5

TecTsr T2, T3 10 (8,2)

Bonbemoe nomaraee 3aganue bJ132 5

Pazgen 5. Mexannueckue u

3J1eKTPOMATHUTHBIE KOJIe0aHUs U

BOJIHbBI 10

JlaGopaTopHbie pabOThI JIP4 5

Bomneioe momaruee 3aganue bJ133 5

Hroro cemectp 3 60

Pa3nen 6. BostHoBasi onTuka 20
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MaxkcumansHbIi
oant

Paznen dopma
TEKYIIEro

KOHTPOJIsA

MaxkcuManbHBIN
Oart 3a pasaen

Bonrmioe nomaninee 3amanue b/31 5

TecTsl T1, T2 10 (8,2)

JlaboparopHbie pabOTHI JIP1 5

Pasznen 7. KBanroBas ¢pusuka

JlaboparopHbie pabOTHI JIP2 5

TecTsl T3, T4 10 (8,2)

Boneiioe nomaruee 3aganue bJ132 10

25

Pa3gen 8. Di1ieMeHTHI KBAHTOBOM
CTATUCTHKHU M (PM3NKHU TBEPAOrO TeJa.
Snepuas pusuka

JlaGopaTopHbie pabOThI JIP3-4 5

bonemoe nomaninee 3agaHue b33 5

15

Uroro cemectp 4

60

IlkaJjia o1leHKH 32 IPOMEKYTOYHYIO aTTeCTAUIO (IK3aMEH)

Kputepuu onieHnBanus

bamn

3HaHMe OCHOBHBIX MOHSTUI U ONpEAeTCHU, 3HaHUEe CEIU(PUIECKUX IS
paccMaTpuBaeMoro pasjiesa TS PMUHOB M UX TIOHUMAaHUE, pa3bsCHEHUE
0COOCHHOCTEH MPUMEHEHHS TEOPETUYECKUX 3HAHUM Ha MPAKTUKE, YTO MOKET
BBIPAXKATHCS] B YBEPEHHBIX OTBETAX Ha JOMOJHUTEIHHBIE BOIIPOCHI
MIpEeno/1aBaTelis

39-40

3HaHME OCHOBHBIX MOHSTHUN U ONIpeieNIeHUH, 3HaHUE ClIeUU(DPUIECKUX JIIs
paccMaTpuBaeMOro pasjena TEpPMUHOB U UX HENOJIHOE ITIOHUMAaHUeE,
pa3bsicHEHUE 0COOEHHOCTEN MPUMEHEHUS TEOPETUUECKUX 3HaHUHN Ha
IIPaKTHUKE

36-38

3HaHME OCHOBHBIX MOHSTHUN U ONpEAETIeHU, 3HaHUE CIeUPUIECKUX IS
paccMaTpuBaeMOro pasjesa TEpMUHOB U UX NOHUMaHue. He pasbsacHun
0COOEHHOCTH MPUMEHEHHS] TEOPETUYECKUX 3HAHUM Ha PAKTHKE

32-35

3HaHNe OCHOBHBIX MOHSTHUI U ONpeAeNeHH, 3HaHNEe CTIEITU(PUIECKUX IS
paccMaTpuBaeMoOro pasjiena TEpMHUHOB U UX HEIOJIHOe MoHuMaHue. He
pa3bsICHIWI 0COOEHHOCTH MPUMEHEHUS TEOPETUYECKUX 3HAHUM Ha TPAKTHKE

28-31

HenonHoe 3HaHME OCHOBHBIX MOHATHUH U onpeAeNneHui, crienuGuyecKux Iist
paccMaTpuBaeMOro pasjerna TEpPMUHOB U UX HENOJIHOE TOHMMaHue. He
pa3bsICHUI 0COOEHHOCTU MPUMEHEHUS! TEOPETUYECKUX 3HAHUM Ha MPAKTHKE

24-27

NTOI'O makcumym
NTOI'O MmuanMym

40

24

IkaJjia HTOrOBOM OLIEHKH 32 CEMeCTP

WToroBast olieHKa MHpeAcTaBiIseT coO0OW cymMmy OallioB, 3apa0OTaHHBIX CTYACHTOM IIpH
BBIMIOJTHEHUH 3aJlaHUil B paMKaxX TEKYIIEro M MPOMEXYTOUYHOTO KOHTPOJS M BBICTABISETCS B
cooTBeTcTBUM C [looXkeHNEM O KpeIUTHO-MOAYJIBHONW CUCTEME B COOTBETCTBUU CO CIIENYIOIIEH

IIKAJION:

Orenka 110 4-0a/uIbHO MIKAJIe Cymma GannoB Ornenka ECTS
5 — «OTINYHOY 90-100 A
4 — «xopo1o» 85-89 B
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Orenka 1o 4-0aJUILHOM IIKajle CymmMma GaioB Onenka ECTS
75-84 C
70-74
33—« » 65-69 0
YIIOBJICTBOPUTEIILHO 60-64 E
2 — HEYJIOBJIETBOPUTEIHHOY Huxe 60 F

PacmmmdpoBka ypoBHS 3HAaHWN, COOTBETCTBYIONIETO IONYYCHHBIM OajuiaM, HaeTcs B
TabnuIe YKa3aHHON HUXKE

Cymma | Orenka

YpoBeHb IPUOOPETEHHBIX 3HAHUI 10 TUCLIUILINHE
6amios | ECTS p pHOoP

«OTINYHOY - TEOPETHUYECKOE COAEPKAHUE Kypca OCBOCHO MOJHOCTHIO, 0e3
po0enoB, He0OXOJMMbIE IPAKTUYECKHE HABBIKH PAOOTHI C OCBOCHHBIM MaTepHAIOM
90-100 A c(OpMHIPOBAHEL, BCE MPEYCMOTPEHHBIE IIPOTpaMMON 00ydeHHNs yIeOHBIC 3a1aHUs
BBITIOJTHEHBI, KAUYECTBO MX BBIIIOJHEHHS OLICHEHO YHCIIOM 6ajlioB, OJIM3KUM K
MaKCUMAJILHOMY.

«O4YeHb XOPOIIO» - TEOPETHIECKOE COAEPIKAHIE Kypca OCBOSHO MOIHOCTHIO, 6e3
npobenoB, HeOOXOAUMBIE IPAKTHIECKUE HABBIKU PabOTHI C OCBOCHHBIM MaTEPUAIOM
85-89 B B OCHOBHOM C()OPMHUPOBAHBI, BCE IPEYCMOTPEHHBIE TPOrPaMMOi 00y4YeHUs
yqe6H1>Ie 3aJaHHs BBINIOJIHCHBI, KAYCCTBO BBITIOJTHCHHUA 6OJ'II)I]_II/IHCTB8 U3 HUX
OLICHEHO YUCIIOM 0aiioB, GJIM3KHUM K MaKCHMAJIbHOMY.

«XO0pOoIIOY - TEOPETUUECKOE COJIEPI)KaHHUE Kypca OCBOEHO MOJIHOCThIO, 0€3 poOeIoB,
HEKOTOPbIE IPAKTUIECKUE HABBIKK PAOOTHI C OCBOCHHBIM MaTEpHAIOM

75.84 C c(OpMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE POTPaMMOM 00ydeHHs

i yueOHbIe 33aaHusI BBIITOJIHEHBI, KAYECTBO BBITOJHEHHUS] HU OTHOTO U3 HUX HE
OLICHEHO MUHMMAJIEHBIM YHCJIOM 0aJllIoB, HEKOTOPBIE BU/IBI 33JJaHUH BHITIOIHEHHI C

OIIIMOKAMU.

«Y IOBJIETBOPHUTENILHO» - TEOPETHUYECKOE COIEPKAHNE Kypca OCBOCHO YaCTUYHO, HO
npoOeIbl He HOCAT CYIIECTBEHHOTO XapaKTepa, He0OX0IUMbIe IPaKTHIECKHE

65-74 D HaBBbIKH PabOThI C OCBOSHHBIM MaTEpPHaIOM B OCHOBHOM C()OPMHUPOBAHBI,
OONBIINHCTBO MPEIYCMOTPEHHBIX MIPOrpaMMON 00y4eHNs yIeOHBIX 3aJaHHH
BBINTOJTHEHO, HEKOTOPBIE U3 BBHIIIOIHEHHBIX 33/1aHUH, BO3MOXHO, COAEPKAT OIINOKH.

«ITocpenCTBEHHOY - TEOPETHIECKOE CO/ICPKAHUE Kypca OCBOCHO YaCTHYHO,
HEKOTOpbIE MPAKTHYESCKIE HaBBIKK PaOOTHl He c(HOPMUPOBAHBI, MHOTHE

60-64 E MIpeyCMOTPEHHBIE IIPOTpaMMOi 00ydIeHHUs yaeOHBIC 3aJaHUs HE BHIIIOIHEHEI, THOO
Ka4eCTBO BBIMOJHEHHSI HEKOTOPBIX M3 HUX OLIEHEHO YHCIIOM 0alljIoB, OJIM3KUM K
MUHAMAJIbHOMY.

H 60 = «Hey}lOBHCTBOpHTeHBHO» - OY€Hb CadkIe 3HaHUs, HEAOCTATOYHBIC JJIA IIOHUMAaHUA
HKE

Kypca, IMeeTCs 00JIBIIOE KOJIMYECTBO OCHOBHBIX OIIMOOK M HEOUYETOB.

CryneHT cuuTaercsl aTTeCTOBAHHBIM 110 Pa3Jielly, 3K3aMeHY, €clIl OH HaOpasl He MeHee
60% OT MakcUMaJIbHOTO OaJlia, MPeayCMOTPEHHOT0 paboyel mporpaMMoii.

KonTponbHble MeponpusiTusi, 3a KOTOpble CTydeHT mnonyuna 0 OamnoB (HesBKa B
YCTAHOBJICHHBIN CPOK), mojyuiexar oOsi3aTenbHOU mepecaade. Cpoku mepeciad KOHTPOJIbHBIX
MEpONPHUATHI B TEUCHHE CEMECTpa OIpeiessaeT kadeapa.

CryneHT, NponyCTUBLIMA KOHTPOJIbHOE MEPONPUATHE 0€3 YBaXHUTEIbHON MPUUUHBI WIN
MOJIYYMBIIMN 3a HEro HEYJOBIETBOPUTEIbHYIO OLIEHKY, IOCJI€ Iepeciaayd KOHTPOJIBHOTO
MEpONPHUATHS MTOTyyaeT 0ajul HUXKE YCTAaHOBJICHHOTO Ha 25%.

Bonpocs! k 3k3aMeHy 10 AUCHHUILINHE
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«Du3uka»

2 cemecTp

1

2.

. 3aKoH HHCPUHU U MHCPHHUAJIIBHBIC CUCTCMbI OTCUCTA. 3aKOHBI JAUHaAMHUKHU MaTepHaJIBHOfI TOYKH.

[Sa}

~

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

DJIEeMEHThl KHHEMATUKW MaTepUalibHOM Touku. Tpaekrtopus. [Iyts u nepemenienne. CKOpoCTh
Y YCKOPEHHE TOYKU KaK MPOU3BOHBIC PAJNYyCa-BEKTOPA 10 BPEMEHHU.
Panuyc kpuBu3HbBI TpaekTopuu. HopManbHOE U TaHTE€HIIMAIBHOE YCKOPEHUSI.

I/IMHy.]'IBC MaTepI/IaHBHOﬁ TOYKH U €TI0 U3BMCHCHUC.

. Cucrema MaTCpHAJIbHBIX TOYCK. Bremmwne n BHYTPCHHUC CUJIBI. 3aK0H U3MCHEHMUS HUMITyJIbCa

CHCTEMBI. 3aKOH COXpaHCHUSA UMITYJIbCA.

. Lentp macc (1IeHTp UHEPLIUN) MEXAaHUYECKON CUCTEMbI U 3aKOH €r0 JABUKCHUSI.
. DnemeHTapHas pabota cuibl. PaboTa cuiibl u ee BoIpaskeHUE Yepe3 KPUBOJIMHEHHBIN

HHTETpall. MOIIHOCTH

. Kunernueckas OHCPI'usa CUCTEMbBI U €€ CBA3b C pa60T0171 BHCIIHUX U BHYTPCHHUX CHIIL.
. IloTennmanpHas OHCPTIHUA MaTepHaanoﬁ TOYKH BO BHCHIHEM CHJIOBOM IIOJIC U €€ CBA3b C

CWJIOH, ICMCTBYIONIEH Ha MaTepraabHyto TOUuKy. CoXpaHEeHHuEe MEXaHUYECKOI SHEPruu
MaTepHaIbHON TOYKH.

. IloTenumanpHas OHCPIusgd CUCTCMBI. ITonnas MmexaHnuueckas OHCPIrus MEXaHHYECKON CUCTEMBI

U ee coxpaHeHue. Jluccunanys SHepruu.

KuHeMaTuka BpalaTeapHOro JBMKEHUS TBEPIOrO TeNa. YTJI0Bas CKOPOCTh U YIIIOBOE
YCKOpPEHUE, UX CBSI3b C JMHEMHBIMU CKOPOCTSIMU U YCKOPEHUSMU TOYEK BPALLAIOLIErocs Teja.
MowmeHT cuibl. MOMEHT UMITYJIbCa MaTEPUAIILHOM TOUYKH. Y paBHEHUE MOMEHTOB.

3aKOH COXpaHEHHs] MOMEHTa UMITyJbca. J[BH)KEHUE B IEHTPAIbHOM CHUIIOBOM IIOJIE.
MoMeHT uMITyipca Tejla OTHOCUTEIBbHO HEMOABHKHOM OCH BpalieHusl. MOMEHT HHEPLIMH
TeJla OTHOCUTEIILHO OCH. Y PaBHEHUE JUHAMUKH BPAILATEIbHOTO ABUKEHUS TEa.
MoMeHTBI HHEpLIMU TOHKOTO CTEpXKHS, LIUIUHApa, apa. Teopema Lltelinepa.
Kunernueckast sHeprus Bpamiarooerocs TBeporo temna. Padora cui, NpuaokeHHbIX K
BpAILAIOLIEMYCS TEITY.

[Tnockoe aBmxeHue TBeporo tena. Kunernueckas sHeprus Tena Npy IIOCKOM JIBHKEHUU.
I'mpockomnsl. [Tpeneccus rupockona.

Heunepuuanbuelie cuctemsl orcyera. Cuibl HHEPIHH.

[Toctynatsl crienuanbHON Teopun oTHOocuTeNnbHOCTH. [IpeoOpasoBanus JlopeHua.
OTHOCHTENBHOCTH JJIMH U MPOMEKYTKOB BpeMeHU. CoOCTBEHHAas JJIMHAa U COOCTBEHHOE
BpeMs.

WHuTepBan Mexay COOBITUSMU M €T0 MHBAPUAHTHOCTD,

PensatuBrcTCKMI 3aKOH CIIOKEHHUS CKOPOCTEM.

PenstuBuctckuit ummnynsc. OCHOBHOW 3aKOH PENIITUBUCTCKON TMHAMUKU. PensTuBucTcKoe
BBIpAKEHUE JUIs1 KWHETHYeCKOH 3Hepruu. [lomHas sHeprust u sHeprus nokos. CooTHOIIEHUS
MEK1Y TTOJTHOM YHEPTUEN U UMITYJIbCOM YACTHUIIbI.

Bb1BOZ1 ypaBHEHHS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH UJICANIBHBIX Fa30B JJIS 1aBJICHUS U
€ro cpaBHeHHe ¢ ypaBHeHueM Kitanelipona - MeHeneesa.

MonexyasipHO-KMHETHUECKOE TOJIKOBaHUE a0COIIOTHOM TemnepaTypbl. Yncino creneHen
cBO0O/IBI MOJIEKYJIbI. 3aKOH PAaBHOMEPHOTO pacIpe/IeIeHNs SHEPTUH IO CTEIEHSIM CBOOO/IBI.
Pabora ra3a npu usmMeHneHuu ero oobema. BHyTpeHHss sHeprus. KonmuuecTBo TemIoTHI.
Tennoemkocts. [lepBoe Hayano TEPMOINHAMHUKHY.

BHyTpeHHss sHEprus UAeaIbHOro ra3a. 3aBUCUMOCTb TEIJIOEMKOCTH MI€AIBHOIO T'a3a OT
BUJa nporiecca CBA3b TEIUIOEMKOCTEH MPU MOCTOSIHHOM JaBJIEHUU U IIOCTOSTHHOM O00BEeMe.
Anmabarudeckuii mpomecc. YpaBHenue Ilyaccona.

Pacnipenenenne Makcgeia o CKOPOCTSIM M SHEPTUSAM TEIIJIOBOTO JABUKEHUS ISl MOJIEKYIT
UJEAIBHOTO ra3a. JDKCIepUMEHTANIbHAS IPOBEPKA 3aKOHA PaCIPEIEICHNs MOJIEKYJ 110
CKOPOCTSIM.

Cpenusisi CKOPOCTh TEIUIOBOTO ABMKEHHS, Hanbosee BeposTHAas! CKOPOCTh U
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CpeAHEKBaIpaTUYHAsI CKOPOCTh MOJIEKYJIBI HI€aIbHOTO Tra3a.

31. bapometpuueckas ¢popmyina. 3akoH bonbiimana Juist pacipeziesieHus: YacTUIl BO BHEIIIHEM
MOTEHIMAJILHOM TI0JIE.

32. SIBnenus nepeHoca B TEPMOJAMHAMUYECKH HEPABHOBECHBIX cucTeMax. OMNbITHbIEC 3aKOHBI
i dy3un, TEIONPOBOAHOCTH U BHYTPEHHETO TPEHUSI.

33. CpenHee 4nCiIO CTOJKHOBEHUH U CPEAHSIs ITIMHA CBOOOIHOTO MpoOera MoJeKyIl.

34. MonekyaspHO-KHHETHYECKasi TeOpusl SBICHUH IepeHoca B ra3ax.

35. O6parumbie 1 HEOOpaTUMBIE TIpoliecChl. Bropoe Havao TepMoauHaMuKu ((OpMyITHPOBKH
Knaysuyca u Tomcona).

36. CTaTUCTUYECKUH BEC U SHTPOIUS TEPMOJAUHAMUYECKOM cucTeMbl. CTaTHCTUYECKOE
TOJIKOBaHKUE BTOPOTO Hayaja TEPMOAMHAMUKHU. DHTPOIHUS HJICATLHOTO Ta3a.

37. Tennossie auratenu. KI1JI remmoBoro asuraresns. [Hukn Kapuo u ero KIT/I.

38. Cuiibl MEXMOJIEKYIISIPHOTO B3aMMOICHCTBHS B ra3ax. Y paBHeHue Ban-nep-Baanbca.
BuyTpennsis sHeprus peajgbHoro raza. Kputudeckoe cocrosiHue

3 cemecTp
1. 3akoH coxpaHeHHUsI IEKTPUUYECKOro 3apsana. 3akoH Kyrona. DiaekTpudeckoe moiie.
Hanpspxkennocts. HanpsikeHHOCTD 10Tt TOU€YHOTo 3apsiaa. [IpuHIMn cyneprno3uiuu nojiei.

2. IToreHnman ayiekTpocTaTideckoro mosist. PasHocts moreHmanoB. [loTeHIa moss To4eqHOTo

3apsiga. CBsi3b HAMPSHKEHHOCTH U MOTEHIIMANA.

3. IToTok BekTOpa HAMPSHKEHHOCTH JIEKTpocTaTndeckoro noist. Teopema OcTporpaackoro-
["aycca my1st 9J€KTPOCTAaTHUECKOTO TOJISl B BaKyyMe U €€ MPUMEHEHHUE K pacyeTy mojei
0EeCKOHEYHOM! MII0CKOCTH, IMJIMH/IpA U 11apa.

4. Ilone nunons. Cuibl, AEUCTBYIONINE HA KECTKUI IUIIONb B AIEKTPUUYECKOM I0JIe. DHEPrus
JIUIIOJISL B DJIEKTPUYECKOM II0JIE.

5. [Monspuzanus nuanekTpukoB. CBsI3aHHBIC 3apsbl B AMAIEKTpHKaX. [1onapru30BaHHOCTS.
JusnexkTpudeckasi BOCHPUUMUYUBOCTb.

6. YcnoBust Ha TpaHUIle pa3iena JUIIeKTPUKOB.

7. IIpoBOHUKH B DJIEKTpOCTATHYECKOM TioJie. Pacripenenenue 3apsioB B mpoBoaHuke. [lome
BHYTpPH MPOBOJHUKA U €r0 MOBEPXHOCTH.

8. DneKTpoEMKOCTh YeTMHEHHOTO IPOBOAHNKA. B3anmMHast EMKOCTB ABYX MPOBOIHUKOB.
Konzgencaropsl.

9. DHeprus 3eKTpocTaTHIecKOoro mojist. O0bEMHAs TUIOTHOCTH YHEPTHH.

10. ITocTosTHHBIH BHCKTpI/I‘-IeCKI/Iﬁ TOK, €TI0 XapaKTCPpUCTUKHU U YCJIIOBUA CYILICCTBOBAHUS. PazHocTh

noteHimanos, DJIC. 3akon Oma 11 OTHOPOIHOTO U HEOHOPOJIHOTO YYacTKa IEIH.

11. PaGota snektpuyeckoro Toka. 3akoH /xoyns- JleHua.

12. ITpasuia Kupxroda.

13. DnemeHTapHast TEOpPHs FITEKTPOIIPOBOTHOCTU METAIIIIOB.

14. Toxk B razax. CaMOCTOSATEIBHBIN U HECAMOCTOSTEIHHBIN pa3psiI.

15. MarauTtHoe nojie B Bakyyme. MaruuTHast UHIYKIUs. MarHUTHOE T0JIe paBHOMEPHO
JIBIKYIIIETOCS] TOUEYHOT 0 3apsifa. 3akoH buo-Casapa-Jlamiaca. MarauTHoe rosie npsmoro
IIPOBOJHMKA C TOKOM. MarHuTHas HHAYKIMS HA OCH KPYTOBOT'O TOKA.

16. BuxpeBo#i XxapakTep MarHUTHOTO T0JIsl. Teopema o MUPKYISAINN BEKTOpa MarHUTHON
UHAYKIMH (3aKOH ITOJIHOTO TOKA) U €€ MPUMEHEHHUE K pacu€Ty MarHUTHOTO T10JIs1 TOPOUAa U
JUIMHHOT'O COJICHOU[IA.

17. I[CﬁCTBHe MAarauTHOTIO I10JISI Ha ITPOBOJHUKH C TOKOM. 3akoH AMnepa. I[CﬁCTBPIC MAargsuTHOI'O

moJIst Ha ABrOKyImecs 3apanbl. Cua JlopeHua. /[BrkeHue 3apsK€HHbBIX YaCTUI B MATHUTHOM
oJIe.

18. MaruutHsbIi IoTOK. Teopema ["aycca [uist BeKTOpa MarHUTHON HHAYKIWU. PaboTta
IIEPEMEILICHUS IIPOBOJHUKA C TOKOM U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJI€.

19. KoHTyp ¢ TOKOM B MarHuTHOM Tosie. CHIIbl, ICMCTBYIOIINE HA MATHUTHBIN JUIONb. DHEPTHUS
MarHUTHOTO JAMUIMOJI.
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20. MarnutHoe nosne B Beniectse. HamarunyeHHoCTh. CBS3b HAMarHH4eHHOCTH C
MOJIEKYJIIPHBIMU TOKaMHU.

21. 3aKOH MOJHOTO TOKa JUIsI MAarHUTHOT'O TIOJIS B BemiecTBe. Hanpsyk€HHOCTh MarHUTHOTO TIOJISL.
MarnuTtHas BOCHpUMMYHMBOCTb BelleCTBA. MarHuTHasi NpOHULIAEMOCTh cpenbl. J(ua-, napa- u
beppomMarueTHKH.

22. YcnoBus JUisi MarHUTHOTO TIOJISL HA TPaHMIIE pa3zelia IByX MarHEeTHKOB.

23. SIBieHne 3NeKTPOMArHUTHOM MHAYKIIMH. 3aKOH 3JIeKTPOMarHUTHOW HHAYKIUH. [TpaBuio
Jlenna. BuxpeBoe aneKkTprudecKkoe moie.

24. SIBnenne caMOMHAYKIUU. IHAYKTUBHOCTh. IHAYKTUBHOCTD JJIMHHOTO COJICHOUIA.

25. DHeprusg MarHUTHOTO 1oJs. O0BEMHAS MIIOTHOCTh SHEPTUU.

26. BuxpeBoe anekTpudeckoe mosie. Y paBHeHUs MakcBeia sl 3JIEKTPOMarHUTHOTO TOJIS B
MHTETpaIbHON popMme.

27. SIBneHue B3auMHON MHIYKIMY. B3auMHast HHAYKTUBHOCTb.

28.I"apmonnueckue konebanus. Juddepennmanbuoe ypaBHEHHE TApMOHHUECKUX KOJIEOaHH.
CrnoxeHne TapMOHHYECKUX KOJICOaHUI OJJHOTO HAIIPABIICHHS U OJJMHAKOBOM YaCTOTHI.
Bekrtopnasa nuarpamma. buenus.

29.MexaHnuecKue rapMOHUYecKne Konebanus. [IpyKuHHBII, MaTeMaTHYeCKUN 1 (pU3HUECKHit
MasiTHUKU. DJICKTPUUECKUN KOIeOaTeIbHbIN KOHTYp. DHEPrusi TApMOHUYECKUX KOJICOaHHIA.

30. TuddepennmanbHoe ypaBHEHHE 3aTyXaloMUX KojaeOaHni (MEXaHUIECKUX U
3JIEKTPOMArHUTHBIX) U €ro pelleHue. Anepuoaudeckuii npouecc. Jlorapubmuyeckuit
JEKPEMEHT 3aTyXaHHsI U JOOPOTHOCTb.

31. IuddepennnansHoe ypaBHEHNE BEIHYKICHHBIX KOIeOaHUHN (MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX) M €r0 peleHue. AMIUIUTYAa U (a3a BRIHYKACHHBIX KOJICOaHMIA.
Pe3onanc.

32.I1epemeHHBIH 2IEKTPUIECKUI TOK. IHIYKTHBHOCTD, EMKOCTh U aKTUBHOE COIIPOTHBIICHUE B
LN IEPEMEHHOTO TOKa. MOIIHOCTh MEPEMEHHOTO TOKA. /[efCTByIOIIEE 3HaYEHNE CUIIBI TOKA
U HampsOKEHUS.

4 cemecTp
1. arepdepenuns BoaH. Y CIOBUS MAKCUMYMOB U MUHUMYMOB. OniTHYecKast JUIMHA IyTH U
pasHocTbh xo11a. Pacuer uHTephepeHIIMOHHOM KapTUHBI OT IBYX KOI€pEHTHBIX UCTOYHHUKOB.
. MOHOXpOMaTHYHOCTb U BPEMEHHAs1 KOT€PEHTHOCTh. Bpems U JUIMHA KOT€pEHTHOCTH.
. UnTepdepennus B TOHKUX IuieHKax. [logockl paBHOI TONIMHBI M paBHOTO HakiaoHa. Konbla
Hprotona.
. Mudpaxmus csera. [Tpunuun I'toitirenca-®penens. Meton 300 Openensi.
. Hudpaxius Openens Ha KPyrioM OTBEPCTUH U JHCKE.
Hudpaxius OpayHrodepa Ha 1IeIH.
HudpakimonHnas pemerka. Jlucnepcus U pazpearomas cuia.
. Pazpemaromias cnocoOHOCTh ONTUYECKUX TTPHUOOPOB.
. O ekt Homiepa st 3IEKTPOMArHUTHBIX BOJIH.
. [onspuzamus ceera. Crenenp noisipuzanuu. EcTecTBEHHbBIN W MOJAPU30BAHHBIN CBET. 3aKOH
Mantoca.
11. TMonspu3zanus cBeTa npu oTpakeHuu. Yol bprocrepa.
12. EcrecTBeHHOE BpallleHHe MI0CKOCTH nospuszanun. Dpdext Dapazes.
13. KopryckyJIsspHO-BOJIHOBOH Jyasin3M CBOMCTB BemiecTBa. @opmyia e bpoiinsa. OnsiTHOE
o0ocHOBaHue TunoTesbl ae bpoiins.
14. CsoiictBa BoiH ae bpoitna. BepostHocTHbli cMmbica BOIH Jie bpoiinsa. BonHnoBas pyHkuus u
€€ CTaTUCTUYECKHUI CMBICIL.
15. CootHomienus HeonpeaeneHHocTel ['elizenOepra Kak MposiBIEHNE KOPITYCKYISPHO-
BOJIHOBOTO JyaJlu3Ma.
16. YpaBuenue lllpenunrepa. Cranmonapusie coctossiHus. Oniepatopsl GU3NIECKUX BETUYHH.
VYpasuenue lllpenunrepa s cCTaquOHApHBIX COCTOSTHUN
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17.

18.

19.
20.
21.

22.
23.
24,
25.
26.
27.

28.

29.
30.

31.

32.
33.
34.
35.
36.

[Tpumenenue ypaBuenus lllpenuHrepa K OMUCAHUIO TBUKEHHS CBOOOTHOM YaCTUIIBI U
YaCTHUILIBI B MPSIMOYTOJIBHOM MOTEHIIMATBEHOU IMe ¢ 0ECKOHEYHO BHICOKMUMHU CTEHKaMHU.
KBaHTOBaHuE 3HEPIUM U UMITYJIbCA.

Bogopononono6Has cucremMa B KBAaHTOBOM MexaHuKe. [ 1aBHOE, OpOUTaIbHOE U MAaTHUTHOE
KBaHTOBBIE YMCIIa. DHEPreTUYECKUE YPOBHU aTOMa BoAopoaa. CIeKTpbl.

TynnenbHbIN 3G (PEKT B KBAHTOBOM MEXaHHUKE.

Omnsit lTepna u I'epnaxa. Ciux 21ekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.
PesynpTupyronmii MexaHM4eCKUi MOMEHT U MarHUTHBIA MOMEHT MHOT'O3JIEKTPOHHOTO
aroma. @akrop Jlanne.

Atom B MarHUTHOM T0J1e. Db ekt 3eemana. [lonsaTre o mapamMmarHUTHOM pe30HAHCE.
ITpunnun [Taynmu. Pacnpenenenue 3j1eKTPOHOB B aTOME 110 COCTOSTHUSM.

PentrenoBckue ciektpel. TOpMO3HOE U XapaKTEPUCTUUECKOE PEHTTEHOBCKOE U3JIyUCHHE.
Temmoemkocth kpuctamio. Teopust Jle6as. DoHOHEI.

Kpucrannnueckas pemerka. Buapl kpuctaimmyeckux peuerok. Muaexkcst Muiepa.
KBanroBas cratucruka ®epmu-/Jupaxa. @ynxuus pacnpenenenus Oepmu-upaka. DHeprus
Oepmu.

KBaHTOBasI TEOpHSI IIEKTPOHOB IIPOBOJUMOCTH B MeTajlIe. Pacipeaesienne 3JeKTpOHOB
MIPOBOAMMOCTH TpY aOCOITIOTHOM HYJIE TeMIiepaTyphsl. BiusHue TeMeparypsl Ha
pacipeneneHnue IEKTPOHOB.

CaepxmnpoBoauMocTb. CBOMCTBA CBEPXIIPOBOASIIETO COCTOSHHUS.

DHepreTuyeckue 30HbI B KpucTauiax. Pacnipeaenenue 371eKTPOHOB 110 SHEPreTHUECKUM
30HaM. MeTasuibl, AUJIEKTPUKH, IOTYITPOBOIHHUKHU.

[TonynpoBonuuku. CoOCTBEHHAsI U TPUMECHAS TPOBOAMMOCTD IOJYIIPOBOIHUKOB.
DNEeKTPOHHO-/IBIPOYHBIN MTEPEXO/I.

Cocras sipa. Jledpext maccel. DHEprust CBsi3U. SIIepHbIC CHIIBL.

3aKOH paJiMOaKTUBHOTO pacnana. AKTUBHOCTD.

3aKOHOMEPHOCTUO-, [3-, Y-U3IIy4eHHI aTOMHBIX siiep. [Ipuponaa o- u B-pacnagos.
SnepHble peakuu. DHEPIHsl U MOPOT PEAKLIUH.

OnemeHTapHble yacTulbl. X ki1accudukaiys u B3auMHasi IpeBpamaeMocTb.

8. YYUEBHO-METOJAMYECKOE U WH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUINIAHBI

OcHoBHas JIuTEpaTypa

. Uponos M.E. Mexanuka. OcHoBHble 3akoHbl / WM.E. Uponos. — 3-e u3n., ucnp. — M. :

JlabopaTtopust bazoBreix 3nanuii, 2001. — 251 c.

. Uponos MN.E. ®usuka makpocuctem. OcHoBHble 3akoHbl / M.E. UponoB. — 3-e u3a., ucnp. —

M. : JTaboparopus ba3zossix 3nanuii, 2001. — 208 c.

. Uponos N.E. Dnextpomarnetusm. OcHoBHble 3akoHbl / U.E. Uponos. — 3-e u3a., ucnp. — M. :

Jlaboparopus bazopeix 3nanwuii, 2001. — 352 c.

Hponos U.E. Boanossie mporeccbl. OcHoBHBIE 3akoHbl / U.E. Uponos. — 3-e uzn., ucnp. — M.
: JJaboparopus bazoseix 3nanuii, 2001. — 256 c.

Hponos, N.E. KBanroBas ¢gusuka. OcHoBHble 3akonbl / U.E. Uponos. — 3-e u3n., ucnp. — M. :
Jlaboparopus bazopeix 3nanwuii, 2001. — 272 c.

. UpogoB N.E. 3amauu no obmeit pusuke / N.E. Uponos. — 11-e uzn., crep. — C-I16. : Jlans,

2006. — 416 c.

. CasenbeB U.B. Kypc ¢usuxu: yue6. nocodue: B 3 1. T.1 Mexanuka. MonekynspHast ¢pu3uka.

2-¢ u3n., crep. —CII6. : U3parenbctBo "Jlanw", 2006. — 352 c. : win. — (Y4eOHUKH 11s
By30B. CrieniaibHas JIUTepaTypa).
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8. CagenneB U.B. Kypc ¢usuku: yued. mocodue: B 3 T. T.2 DnexkrpudectBo KoneGanust 1 BOIHBI

BonnoBas ontuka. 2-¢ usn., crep. —CII6. | U3natensctBo "Jlans", 2006. — 480 c. : win. —
(YueOuuku ais By30B. CrieriuanbHasi JIUTepaTypa).
CapenpeB U.B. Kypc ¢usuku: yued. mocobue: B 3 T. T 3 KBantoBas ontuka. ATOMHas
¢dusuka. Ousuka TBepaoro Tena. GusrKa aTOMHOTO Sapa M AIEMEHTAPHBIX YacTHIl. 2-€ U3I.,
crep. —CII6. : MUznmarensctBo "Jlanw"", 2006. — 320 c. : mn. — (Y4eOHHMKHU IJI1 BY30B.
CrernuanbHas IUTEpaTypa).

JlonosiHUTeILHAS JIUTEpaTypa

1. CaBenber M.B. COopHHK BOMpOCOB ¥ 3aga4 mo obmiell ¢usuke : y4ued. mocobue. / U.B.
CagenbeB - 6-e¢ u3x., crep. — C-I10. : Jlans, 2013. — 288 c. : mwin. — (YueOHUKH 1JIT BY30B.
CrernuanbHas IUTEpaTypa).

2. Yepros A.I'. Banaunuk 1o ¢usuke : yued. mocodue. / A.I'. Uepros, A.A. BopobbeB. — 6-¢
u31., nepepad. u gon. — M. : Unrerpan-Ilpecc, 1997. — 544 c.

IIporpammHoe obecnieuenmne:
CrenpaiipHOE POrpaMMHOE 0OecIiedeHUE HEe TPeOyeTCsl.

LMS n UnTepHeT-pecypcnl:

Hayunas snexrponnas oudauoreka. URL: http://www.elibrary.ru.

HarmonanesHas miatgopMa OTKpeITOro oOpa3zoBanus: https://openedu.ru/my/courses/.

3. Ommaiin kypc «®usmka B ombITax», pa3MenieHHbd Ha HanmonanpHON mIaTdopme

«OTKpBITOE 0Opa3oBanuey : https://openedu.ru/my/courses/.

Oo6pazoBarenpubiii noptann HUAY MU®U . URL: https://online.mephi.ru/.

CnpaBounas cuctema Aktuon URL: https://action360.ru/

Hentp uHpopmannoHHO-OMOIMOTEYHOrO oOO€ecneYeHns y4eOHO-HayuyHOH NeATelbHOCTH

HUAY MUOU URL: http://library.mephi.ru/..

7. DOnextpoHHas wuHGOpMaIMOHHO-00pa3oBarenbHas cpega T HUAY MUOU URL:
http://stud.mephi3.ru/.

8. DiekrponHo-O6ubHoTeuHas cuctema IPRbooks URL: IPRbooks
https://www.iprbookshop.ru/

9. DnektponHo-6ubmMoTeuHas cucrema Jlanp URL: https://e.lanbook.com/
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9. MATEPHUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOU
JUCHUITVINHBI

AynmuTopus I71sl TPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHITHH CEMHHAPCKOTO THIIA,
TPYNIOBBIX M HMHAUBUAYAJIbHBIX KOHCYJIbTALMH, TEKYIIErO0 KOHTPOJSA W MPOMEXKYTOUHOU
aTTECTAIlNH, JIJISl CAMOCTOSATEBHOM paboThI:
npoekTop Nec + skpaH (HacTeHHBIH), KOMIbIOTep: KoMmmbioTep: mpoueccop Intel Core i3;
onepatuBHas nmamsatb SGBDDR3; monurop KK Benq 19,57, Foxit Reader.

Jlnst mpoBefieHUsl OHJIAifH - TECTUPOBAaHUS HEOOXOAMMa KOMIbIOTEpHas Jaboparopus,
OCHAIlleHHas pabOYMMH MeCTaMH ISl KaXJOTO CTYACHTa, a Takke pabodynM MecToM
npenogaBarens. Pabodee MecTo ocHameHo KommbloTepoMm: mporeccop Intel Core 1i3;
onepatuBHas namsath 8GBDDR3; monutop KK Benq 19,57, knaBuatypa, mbiibs, OC Windows,
naker MS Office, xommbroTep: mpoueccop Intel Core i3; oneparuBhas nmamsate SGBDDR3;
monutop KK Benq 19,57, Foxit Reader.

Kaxnplif cryseHT uMmeer CBOH JIOTHH W Tapoib JUId BXOAa B JIEKTPOHHYIO
nHpopmanmoHHo-00pazoBaTenbHy0 cpeny T HUAY MUDU ( http://stud.mephi3.ru/)

Kaxplif cTyZIeHT UMeeT AOCTYI K 3JIeKTpPOHHO-0nbaroTeunoi cucreme IPRbooks
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[Iporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanmsimu OC BO HUAY MUOU mno
HanpasyieHUt0 ToaAroToBku 11.03.03 KoHcTpyupoBaHue U TEXHOIOTHUSI JJIEKTPOHHBIX CPEJICTB.

Astop: [louenT kadeapsr oomei puzuku C.A.PomammHa
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