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AHHOTANUA

Jucuunnuna «®@u3nka» GopMUpYeET MpeICTaBICHUsI 0 COBPEMEHHOW KapTHHE MHUpa U NPHU
JIOCTAaTOYHOM MMOATOTOBKE rapaHTHPYeET Oosee Ti1y0oKoe YCBOCHHUE JIIOOBIX 3HAHUN. J{ucuumimHa
HalpaBlieHa Ha pa3BUTHE MOHMMAHMUS (PU3NYECKUX IMPOLECCOB M SIBICHUH, a TaKXkKe Ha
MPUMEHEHHUE TOJYYEHHBIX 3HAHUU JIJISl PEIICHUS Pa3jIudHbIX 33/lay, B TOM YHCIIE CBSI3AHHBIX C
pohecCuOHANBEHOM JeSTeNbHOCTDIO.

1. IEJb OCBOEHMS YYEBHOM JUCIUILINHBI

Heabto y4eOHOW gucuMIUIMHBL «DHU3UKa» ABIAETCS (OPMHUPOBAHUE Yy CTYICHTOB
ONOPHBIX 3HAHUM, MO3BOJISIIOIIMX BBIJCINUTH OCHOBOIIOJIATAIOUIME ONBITHBIE 3aKOHBI M Ha HX
OCHOBE IIOCTPOUTH METOJI ITIO3HAHUS IPUPOJHBIX SBICHUM.

I'naBHoO#l 3agaveil JUCUMIUIMHBI SIBISETCS O3HAKOMIJIEHUE CTYAEHTOB C OCHOBHBIMH
byHIaMEHTAIBPHBIMHA TTOHATUSAMH U 3aKOHAMH COBPEMEHHOH (DU3HKH, C AKCIIEPUMEHTAIbHBIMU
(akTamu, OJIOKEHHBIMUA B OCHOBY (DH3UKHU.

YueOHbIe 3aJaYi JUCHUIIJIMHBI:

B mponecce N3y4YCHUA AUCHUILIMHBI CTYACHTBI JOJIKHBI OBJIAICTh 3HAHUAMHA TaKHUX
pa3aeiioB, Kak.

- MexaHuka,

- MonekynsapHas (cTatuctuyeckas) pU3nKa U TEpPMOJAUHAMUKA,
- DJIEKTPUYECTBO;

- Marnaeruswm;

- Konebanus 1 BOIHEL;

- Bosmosas onTnka;

- DjeMeHThI KBAaHTOBOW CTAaTUCTUKH M (PU3UKHU TBEPAOTO TEa,
- Slnepnas ¢usuka.

2. MECTO YYEFHOM JUCHUILIMHBI B CTPYKTYPE OOII BO

JucuuruinHa «Pu3uKa» M3ydaercsl CTyAEHTaMHM IEepBOro M BTOPOTO Kypca, BXOAUT B
TEOPEeTUYECKH OJOK ecTeCTBEHHO-HayuHbli Moxyns pasznena b.1, oOs3arenpHON wacTu
y4eOHOT0 IJIaHa [0 HaIPaBJICHUIO MOJArOTOBKH «KOHCTpyHpoOBaHNUE U TEXHOIOTUS JIEKTPOHHBIX
cpencTBy npoduist ToAr0TOBKU « T€XHOIOTHS AIEKTPOHHBIX CPEICTBY.

JlucuMmiuHa OCHOBBIBAETCS HA 3HAHUAX U YMEHUSX, C(POPMUPOBAHHBIX y O0yUYaIOLIUXCS
B PE3YyJIbTaTE OCBOCHMS IIKOJIBHBIX KypcoB «Du3uka» n «MareMmaThuka.

Bxo/1HOW KOHTPOJIb 3HAHUI HE MPEeayCMaTPUBACTCS.

JlaHHas OMCLUUIUIMHA sBJIsleTcs (DyHIAMEHTalIbHOM M TpedyeT sl CBOEro H3ydeHUs
ONpEENIEHHOT0 YpPOBHS MaTeMaTH4yecKoil KyibTypsl. IIpenonaBanue ¢QU3MKM € TEPBOTrO
ceMeCTpa IMpEAINoNaraeT IMPOBOAUTh MAaTEMaTHYECKHE OTCTYIJIEHMS 110 XOIy H3y4YeHUus
npenMera. Bmecte ¢ TeM akueHT Jenaercs Ha IMOHMUMaHME (U3MYECKUX SBIICHUH, WX
B3aUMOCBSI3M, (OPMHUPOBAHHE HAYYHOTO MMPOBO33PEHHSI M COBPEMEHHOrO (PU3HUECKOTO
MBILUIEHUS, TPUOOPETEHUH HABBIKOB (PU3UYECKOr0 MOJECIUPOBAHMS MPUKIAIHBIX 3adad
OyayIero HarpaBJIEHUS TOATOTOBKH.

N3ydyenne MUCHUIUIMHBI HEOOXOAMMO JUIsl JajbHEHIIEro M3y4eHHs] TaKuX IUCHUIUIMH,
KaK «PU3NYECKNE OCHOBBI MUKPO- U HAHOJJIEKTPOHUKN» U JP.

VKkazaHHble CBA3M M COJAEpXKaHWE JTUCHMIUIMHBI «®Pu3nka» HaiT olydaromemycs
CHCTEMHOE TMPEJICTABICHUE O KOMIUIEKCE H3Yy4aeMbIX IUCHUIUIMH B cooTtBercTBUM OC BO
HUAY MUODU, uto obecrieyrBaeT COOTBETCTBEHHBIN TEOPETHUECKUI YPOBEHb U MIPAKTUYECKYIO
HaIpaBJIEHHOCTh B CUCTEME OOy4YeHUs OyayIIel NeaTeTbHOCTH OaKaiaBpa.
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3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVIAHUPYEMBIE PE3YJIbTATHI
OBYYEHUA

[Tponiecc u3ydenus: aucUIUIMHBI «DU3KKa» HampaBlieH Ha (GOPMUPOBAHUE CIICITYIOITUX
kommereHnuii: YK-1; OIIK-1; YKE-1.

Kon KoMnereHuusa
KOMIIeTeHIHH

YK-1 CrnocoObeH  OCyIIeCTBJIATh TOWCK, KPUTHYECKUH aHAIM3 ¢  CHHTE3
nHpOpMAaLNY, TPUMEHATh CUCTEMHBIH MOIXO/ JJISl pEIIeHUs MOCTABICHHBIX
3aza4

OIIK-1 Crnioco0eH UCnoab30BaTh MOJI0KEHUS, 3aKOHBI U METO/Ibl ECTECTBEHHBIX HAYK
Y MaTeMAaTUKH JIJIsl pelIeHHs 3a/1a4 HH)KEHEPHOH 1eITeIbHOCTH

VKE-1 CrocobeH HCHOJb30BaTh 3HAHUS E€CTECTBEHHOHAYYHBIX JAMCLUILIMH,
MPUMEHITh METOAbl MaTeMAaTHMYeCKOTO aHaliu3a M MOJCIUPOBAHMUS,
TEOPETUYECKOTO U SKCIEPUMEHTAIBHOIO HCCIECAOBAHUS B IOCTABICHHBIX
3a/1ayax

I/IH[[I/IKaTOpaMI/I JOCTHXXCHUA KOMHGTGHHI/If/'I SIBJIIIFOTCA

Kox Kon

HNuapukarop
KOMIICTEHIMH | HHAMKATOPA

3Hath: MeToguku cbopa u 00paboTku HMHpOpMAIUY;
aKTyaJIbHBIC POCCHHCKHE ¥ 3apyOexHbIe HCTOYHHKHU
uHpopmanuu B chepe mpodhecCHOHATBLHOU JeATEIIbHOCTH;
METOJ CHCTEMHOTO aHAJIN3a

YK-1 3-VK-1

YMeTh: NpUMEHSATh METOJIMKH IoucKa, cOopa u o0paboTKu
V-VK-1 UH(pOpMAaLIUU; OCYLIECTBIATh KPUTUUECKUIN aHATIM3 U CUHTE3
nH(pOpMalnu, NOJTYYEHHON U3 Pa3HbIX HCTOYHUKOB

Brnagets: MeromamMu moucka, cbopa U 00pabOTKH,
B-VK-1 KPUTHYECKOIO aHaIM3a U CUHTE3a NHPOPMaAIIUU; METOJUKOMI
CHUCTEMHOT'0 MOJIX0JIa /JIsl pelIeHHsI OCTaBICHHBIX 3a/1a4

3HaTh: q)YHI[aMCHTaJ'IBHI)IC 3aKOHBI MPUPOABI WU OCHOBHBIC

OIIK-1 3- OIIK-1
¢du3nUecKre 1 MaTeMaTH4YeCKHUEe 3aKOHbI

YMeTh: IpUMEHSTh (PU3NIECKUE 3aKOHBI M1 MAaTEeMaTHIECKUE
V-OIIK-1 | Meroasl jans  pelmieHus 3aJad  TEOpPEeTUYECKOro U
MIPUKIIAJTHOTO XapaKTepa

BilageTs: HaBbIKaMU HCIIOIB30BAHMS 3HAHUNM €CTECTBEHHBIX
B-OIIK-1 | Hayk ¥ MaTeMaTUKU IpH PEIIEHUWU MPAKTUYECKUX 3ajad
VHXEHEPHOU IEATEIbHOCTH

3HaTh: OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX
JAUCIMIIINH, METOAbI MATEMaTHU4CCKOI'o aHajInu3a 151
MOACIINPOBAHUA, TCOPETHUYCCKOI0 M OJOKCIICPHUMCEHTAJIBHOI'O
HUCCICOOBaHUA

VYKE-1 3- VKE-1

VYMeTb:  HUCHOJIB30BaTh  MAaTe€MaTHYeCKHE  METOJIbl B
TEXHUYECKUX IPUIOKEHUAX, PACCUUTHIBATL OCHOBHBIE
V- VKE-1 | uncnoBble XapaKTEpUCTHKU CIy4YalHBIX BEIMYWH, pelIaTh
OCHOBHBIE 3aJa4d MaTEMaTUYECKOW CTATUCTUKH; pelIaTh
THTIOBBIE PACUETHBIE 3a]a41

Bnagers: MerogamMu = MaTeMaTH4YecKOro  aHaiuM3a U
B- YKE-1 | MojenupoBaHus; METOJaMM peIIeHHs 33aJad aHajau3a Hu
pacueTa XapakTEpUCTUK (PU3HUECKUX CHCTEM, OCHOBHBIMU
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Kon Kon
KOMIIETEHIHH | MHIHKATOPA

HNuauxkarop

npuemMamMu  00pabOTKM  SKCIEPUMEHTAJIbHBIX  JIaHHBIX,
MeToJaMu  paboThl € MPUKIATHBIMU  [POTrPAMMHBIMHU
IIPOJYKTAMH

4. BOCIIUTATEJIBHASA PABOTA
Kox | Hampasnenue/uenu Coznanue ycioBui, Hcnons3zoBanue
o0eCTIeYNBAIOIINX ! BOCIIMTATEIBHOIO IIOTEHIINATIA
y4eOHBIX JUCHUILIINH
B16 | [IpodeccuonanpHoe | popMupoBaHue KyabTyphl | Mcrons3oBaHue

U TPYIIOBOE UCCIIeI0BATEIbCKOM 1 BOCITUTATEIILHOTO MOTEHIIHANA
BOCITUTAHUE HH)KEHEPHOM JIMCITUTLITHH
JeSTeIbHOCTH o0menpodeCcCHOHATHHOTO

MOIyJIst Ui (POPMUPOBAHUS
HaBBIKOB BJIaICHUA
9BPUCTHUUYECKUMHU METOIaMU
IIOMCKA U BBIOOPA TEXHUUECKUX
peuIeHu, KyJIbTYpbl HHKEHEpa-
pa3paboTurka yepe3
OpraHU3alMI0 IPOCKTHOW, B TOM
qHCIIe CAMOCTOATENbHOM paboThI
00yJaronmxcs.

Opl"aHI/IBaI_II/IH HHTCPAKTHBHBIX MepOHpI/IHTI/Iﬁ n pean3dalnusa CIICHHAIU3HPOBAHHBIX

33,Il21HI/II71 C BOCIIMTATCJIbHBIM U COITMAJIbHBIM aKIICHTOM:

BBIOOp CITIOCOOOB M METOJIOB PEHICHHUS MPOCTHIX 3a/1a4 C MCIIOJIB30BAaHHEM CTaHIAPTHBIX
HPOrPaMMHBIX CPE/ICTB (caMocTosTebHAS PaboTa);

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

[IepeuniciieHHBIE MEPONIPUATHS HAIIPABIICHBI HA!

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

pa3BUTHME TBOPYECKMX YMEHUMHA W  HAaBBIKOB, dbopMUpOBaHHE TBOPYECKOIO
npo¢eCcCHOHATLHO-OPUEHTUPOBAHHOTO ~ MBILIUIEHUS,, HEOOXOAMMOro JJIsl  peLIeHUsS
npoecCHOHANBHBIX 3a/au.

5. CTPYKTYPA U COJAEP KAHUE YUYEBHOM JUCHUITIUHBI
OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIsAeT 16 3a4eTHBIX eAMHHUII, 576 Jac.
Ne Haunmenosanue pasnena yueOHON Bunas! yueGHOI O6s13ar. Attecta | Makcum
H/ JAUCHUIIIINHBI JACATCIIBHOCTH, BKIIFOYasA TeKyH_H/Iﬁ st AILHBIN
n B CaMOCTOSATENBHYIO KOHTPOJTb pasnena Gat
(0]
X paboTy CTyIeHTOB 1 ycnieBaemoc | (ppopma, 3a
& TPYIOEMKOCTD B TH neoens) | pasmen
aK.dacax (popma,
Heoenst)
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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-it cemecTp 100
3 cemectp
Paznen 3. DnekTpuyecTBoO JIP1-6
T1-8
1-7 |14 | 14 | 4 | 28 BJI31-8 KI1-8 25
Paznen 4. Maruetusm JIP2-10
JIP3-12
8-12 |10 | 10 | 8 20 T2-12 KN2-12 25
b/132-16
Paznen 5. Konebanus u BOJIHBI JIP4-14
13-16| 8 | 8 4 16 BJI33-16 KN3-16 10
UTOro B TeUEHHE CEMECTPA 32|32 | 16 | 64 60
DK3aMeH 40
NUTOTI'O 3a 3-it cemecTp 100
4cemectp
Pa3znen 6.BonHoBas ontuka JIP1-5
1-4 | 8 | 8 8 22 BJI31-12 KN1-6 10
Paznen 7. KBantoBas ¢usnka JIP2-9 KID-
5-10 | 12 | 12 | 8 34 T1-12 12 25
b/132-12
Pa3nen 8. DneMeHTEl JIP3-11
KBaHTOBOM CTaTHCTUKH U JIP4-14 KU3-
(bu3KMKHU TBEPAOIO Tea. 11-16) 12 121\ 8 35 T2-15 16 25
SAnepnas ¢puzuka BJ133-16
HToro B TeueHne cemectpa 3213 |16 | 91 60




DK3aMeH 40

HUTOI'O 3a 4-i1 cemecTp 100

HAMMEHOBAHME TEM U COJAEP)KAHME JEKIIMOHHBIX 3AHATUI

Pazoen 1. Mexanuxa

Ilpeomem ¢husuxu. Metoapl (U3NYECKOTO HCCICAOBAHUS: OIBIT, TUIOTE3d, AKCIEPUMEHT,
teopust. Poib (u3KMKKU B pasBUTHM TEXHUKHM U BIUSHHE TEXHUKH Ha pa3BUTHE pu3nku. CBA3b
¢u3uku ¢ npyrumu Haykamu. JuddepenunpoBanre BEKTOpOB.

Temal.l Kunemarrnka MaTepuabHOU TOYKH.
IIpencraBnenuss 0 CBOMCTBax IPOCTPAaHCTBA M BPEMEHHM, JICXKAIIME B OCHOBE KIIACCUYECKOH
(HBIOTOHOBCKOM) MEXaHMKH. DJIEMEHThl KMHEMaTHKH MaTepUaIbHOM TOUYKU. 3aKOH JBM)KEHUS
MaTepuaibHOW TOUKH. CKOpPOCTh M YCKOPEHHE TOYKHM KakK IPOM3BOJHBIE Paguyca-BEKTOpa IO
BpeMeHM. HopmanbHOE UM TaHreHLMadbHOE YCKOpeHus. Paguyc KpUBU3HBI TpPaeKTOPHH.
ITocTynarenbHOE ABUKEHUE TBEPAOTO TENA.

Temal.2 lunamuueckye MPUHLMIIBI MEXaHUKH.
[TonsiTe COCTOSHMS B KJIACCHUUECKON MEXaHMKe. 3aKOH MHEPLUU U HHEPIHUAIbHBIE CHUCTEMBI
oTcyeTa. 3aKOHbI JMHAMUKHN MAaTEPUAJIbHOM TOUKH U CHUCTEMbl MaTEpPUAIbHBIX TOYEK. Y paBHEHUS
nerxeHus. Ilpupona cun. Cuiibl ynpyrocTd U CHibl TPEHHMS. 3aKOH BCEMUPHOTO TATOTEHUS.
Buewnue v BHyTpeHHUE CUJIbl. 3aKOH COXPAaHEHUS MMITYJIbCa U €r0 CBA3b C OJHOPOJHOCTBIO
npoctpaHcTBa. LleHTp Macc (LIeHTp HHEpLUU) MEXaHUYECKOM CUCTEMBI U 3aKOH €TI0 JABHKEHHUS.

Temal.3 PabGora u sHEprHs.
OnemenTapHas pabota cuwibl. PaboTa cuibl U ee BbIpakeHUE uepe3 KpUBOJUHEHHBIM MHTErpal.
MomHocTb. KuHeTnueckast sHEprusi CUCTEMbI U €€ CBA3b C pabOTON BHEIIHUX U BHYTPEHHHX
CHWJI, IPUJIO’KEHHBIX K CUCTEME.
[Tone xak ¢opma MaTepuH, OCYLIECTBISIONIAS CHJIOBOE B3aMMOJCHCTBHE MEXIY YacCTHIIAMHU
BelecTsa. [loreHnuanbHas SHEpPrus MaTepUalbHOM TOYKM BO BHEIIHEM CUJIOBOM IIOJIE U €€
CBA3b C CWJIOH, JEHCTBYIOIIEH HA MaTepHANbHYI0 TOUYKy. llosle 1EeHTpalbHBIX CHIL
[ToreHnManbHast YHEPrUS CUCTEMBI. 3aKOH COXPAHEHMSI MEXAHMYECKON PHEPIMM U €ro CBS3b C
OJIHOPOJAHOCTBIO BpeMeHH. Jluccunaius sHepruu. 3aKOH COXPAHEHUs U MpeBpallleHus: SHEPTUH.
VY aap aGCOMIOTHO YIPYTUX U HEYHPYTUX TEJl.

Temal.4 MomeHT ummysbca.
MoMeHT uMIyJIbca MaTepUaIbHONM TOYKH U CUCTEMBl. MOMEHT CUibl. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHs MOMEHTa UMIYJIbCa MEXaHUUYECKON CHCTEMBI U €r0 CBSI3b C U30TPOMHOCTHIO
IIPOCTPAHCTBA.

Tema 1.5 Kunemartrka u JuHaMuKa TBEPAOTO TENa.
OneMEHTbl KNHEMAaTUKH BPALATEIbHOTO ABM)KEHHS. YTIJIOBAs CKOPOCTh U YIJIOBOE YCKOPEHUE,
UX CBSI3b C JIMHEHMHBIMM CKOPOCTSIMH M YCKOPEHHSAMM TOYEK Bpalarouierocs teina. MomeHT
UMITyJIbCa Te€Ja OTHOCUTEIBbHO HENMOABUKHOW OCH BpalleHusd. MOMEHT HHepuuu Tena
OTHOCHUTEIIBHO OCH. YPaBHEHHE JWHAMHUKHM BpAIlaTE€IbHOIO JBM)KEHHMS TBEPAOrO Teja
OTHOCHUTEJIbHO HEMOABIKHOU ocu. KuHetnueckas sHeprusi Bpararouierocs Tena. Pabota cui,
MIPUWJIOKEHHBIX K Bpamaomemycs teny. [Inockoe nBumxeHue rena.

Temal.6 HennepuuanbHble CUCTEMBI OTCUETA.
Cwitbl UHEPLH.

Temal.7. DnemMeHTBl MEXaHUKH KUAKOCTEH.
VYpaBHeHus: Hepa3pblBHOCTH U bepHymiu. BszkocTs. JlaMuHapHbI U TypOYJIEHTHBIN pPEXUMBI
TEYCHUS KUIAKOCTEN. JIBUIKEHHE TEIl B KUIAKOCTAX U raszax.

Tema 1.8 PensiTuBrCcTCKAst KWHEMATHKA.
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[Tpuniun oTHOCHTENbHOCTH B MexaHuKe. [IpeoOpasoBanus [anunes. [loctynarer
CHCIMAIbHOM  TEOPUU  OTHOCUTEIHHOCTH. [IpeobpazoBanuss  Jlopenma. [TonsTne
OJIHOBPEMEHHOCTH. OTHOCHUTEIBHOCTh JJMH M IPOMEXKYTKOB BpeMeHH. MHTepBanm Mexnay
COOBITUSIMH M €70 MHBAPUAHTHOCTD 110 OTHOIICHHIO K BHIOOPY MHEPIHAILHON CHCTEMBI OTCYETA.
PenstuBUCTCKUI 3aK0OH CIOKEHUS CKOPOCTEM.

Temal.9 PenaruBucTckas [uHaMUKa.
PenstuBucrckuit nmiynbc. OCHOBHOM 3aKOH PEJIITUBUCTCKON JUHAMHUKU MaTE€pPUAIbHOU TOUYKU.
PensATuBUCTCKOE BBIPAKEHHE MJII KUHETUYECKOM SHEpruu. B3anMocCBs3p Macchl U SHEPIUH.
OHeprus cBsa3u cucrteMbl. COOTHOIIEHHE MEXIy IOJIHOM 3HEprued M HMIIYyJIbCOM YacCTHIIBL.
[Tpunuun »>xBuBaneHTHOCTH. [loHsTHE 00 OOIIEH TEOPHUH OTHOCUTENBHOCTH. [ paHHIIbI
MIPUMEHUMOCTH KJIACCUYECKOM (HbIOTOHOBCKOM) MEXaHUKHU.

Pazoen 2. Monexynsapuas (cmamucmuuecxkas) ¢puzuxa u mepmoouHamura

Bseoenue. CrarucTuueckuii U TEPMOJMHAMUYECKUNA METO/IbI UCCIIE0BAHUS MaKPOCKOIUYECKUX
ten. TepmonuHaMuyeckue napameTrpsl. PaBHOBECHBIE COCTOSIHUSA M MPOLIECCHI, UX U300pakeHne
Ha TEPMOJIMHAMUYECKUX AHArpaMMax.

Tema2.1 Kunernueckasi TeOpHs HI€AIBHOIO ra3a.
BbiBosi ypaBHEHUS! MOJIEKYIISIPHO-KUHETUYECKON TEOPUN UJCANIbHBIX Ta30B JUIsl JABJICHUS U €ro
cpaBHeHHe cC YypaBHeHueM Kianeilipona-MenzgeneeBa. CpenHsst KHHETHYECKas SHEprus
[OCTYNATEIbHOTO JBMKEHUSI MOJIEKYNL. MOJIEKYISIpHO-KHHETUYECKOE TOJIKOBAaHUE aOCOIIOTHON
temneparypbl. Uuciao cremeHed cBOOOJBI MOJIEKYJNbl. 3aKOH PaBHOMEPHOIO paclpeaeeHus
SHEPIrHUH 110 CTETIEHSIM CBOOOIbI MOJIEKYII.

Tewma 2.2 IlepBoe Ha4anO TEPMOJIUHAMHUKHY.
Pabora raza npu n3menenuu ero oobema. Konmuectso remnotsl. TemnoemkocTs. [lepBoe Hauano
TepMoauHamMuKu. [lpuMeHeHHe TMepBOro Hayana TEPMOAMHAMHMKH K H30MpolleccaM U
angnabaTHOMY TMIpoleccy HaealnbHOro rasa. YpaBHenue Ilyaccona agmabaTHOTO mporecca.
3aBUCUMOCTh TEIIOEMKOCTH MJI€aJIbHOTO ra3a oT Buja mporecca. IloaurpomnHslii mponecc.
Knaccuueckas MOJEKYISIpHO-KMHETHYECKAss TEOPHUsS TEIUIOEMKOCTEH HJealbHBIX Ta3oB U €€
OTPaHUYEHHOCTh. ['paHUIBl MPUMEHUMOCTH 3aKOHA paclpeiesieHuss YHEPruul MU IOHSITHE O
KBaHTOBAHUH SHEPTUH BPAILCHUS U KOJICOAHUN MOJIEKYIL.

Tema2.3 Pacripenenenue MOJIEKyY IO CKOPOCTSIM M DHEPTUSM.
3akoH MakcBenna Uid pacupeleNeHnus MOJIEKYJ ra3a 1o CKOpPOCTSM W SHEPrusiM TEIIOBOTO
JBIKEHMS. OKCIIEPUMEHTaJIbHAas IPOBEPKA 3aKOHA PAaCHpENENIEHUS MOJIEKY] IO CKOPOCTSIM.
XapakTepHble CKOPOCTH MOJIEKYJ: CpeIHssl KBaJpaTuyHas, HauOoyiee BEpOsATHAs U CpeaHss
apupmetnueckas. bapomerpuueckas ¢popmyna. 3akoH bonbiiMana s pacnpeaeneHus YacTHIL
BO BHEILIHEM NOTEHIMAIbHOM IOJIE.

Tema2.4 DneMeHTBI HEPABHOBECHOM TEPMOJIMHAMUKH.
Kunernyeckue siBneHus. SIBneHus nepeHoca B TEPMOJUHAMHYECKH HEPAaBHOBECHBIX CHUCTEMaXx.
OnbITHBIE 3aKOHBI AU(PY3UH, TEMIONPOBOJHOCTH M BHYTpeHHero TpeHus. CpeaHee 4YHCIIO
CTOJIKHOBEHUH WU cCpeAHss JUIMHa CcBOOOJHOro mpoOera MoJekyl. Bpems penakcauuu.
MonexkynapHO-KMHETUUECKAs! TEOPHS SIBICHUN NepeHoca. CBOMCTBA pa3psKEHHBIX a3o0B.

Tema2.5 Bropoe Hauano TepMOAMHAMUKH.
OObparumble 1 HeoOpatumble mpouecchl. Kpyrosoil npouecc (uuki). TemsoBble IBUTAaTeNH U
xononwibHble MammHbl. [ukn Kapuo w ero KIIJ mns umpeanbHoro rasa. Bropoe Hawano
TepmoinHaMuKH (popmynupoBku Knaysuyca n Tomcona). HesaBucumocts KIIJI nukia Kapao
OT MpHUPOAbl paboyero Ttena. OHTpoONMs. ODHTpoNMs HAealbHOro Trasza. CraTucTuieckoe
TOJIKOBAHHE BTOPOTO Hayala TEPMOAMHAMUKH. TpeTbe Hayasio TepMoIuHaMUKU. DIIyKTyalnu.

Tema2.6 PeanbHble Ta3bl U JKHUIKOCTH.
OTtcTyrieHusi OT 3aKOHOB MJ€albHBIX ra3oB. CHibl MEXMOJEKYISIPHOIO B3aUMOJCHCTBHUS B
razax. DQGeKTUBHBIN AuaMeTp MOJeKyl. YpaBHeHue Ban-nep-Baansca. CpaBHeHHE H30TEpM
Ban-nep-Baansca ¢ skcnepuMeHTanbHbIMU. KpuTuueckoe coctosHue. BHyTpeHHsst sHeprus
peanpHOTO raza. OCOOEHHOCTH JKHUJIKOTO COCTOSHUSI.
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Tema2.7 ®a3oBble paBHOBECHS U (Pa30BbIe PEBpAILICHHS.
da3oBble MpeBpaIlEHUs IEPBOIO U BTOPOro poja. Temiora ¢pa3zoBoro nepexojaa nepBoro poja.
VYpasuenue Kianeiipona-Knayszunyca. CBepXTeKy4ecThb Teusl.

Pazoen 3. Dnexmpuuecmeo

Tema3.1 DaeKTpoCTaTUYECKOE MOJIE U €r0 XapaKTEPUCTUKH.
3aKOoH COXPaHEHHS SJEKTPUUYECKOro 3apsija. Jiekrpudeckoe mnose. 3akoH Kymona. OcHOBHbBIE
XapaKTePUCTUKU DJIEKTPOCTATUUECKOrO MOJS - HANPSHKEHHOCTh M MOTeHuuan mois. CBs3b
HaIpPSKEHHOCTH W noreHuuana. [Ipunuun cyneprno3unuu. PacdeT anekTpocTaTuueckux moJien
MeToIoM cyneprio3uuuu. [lone qunons.

Tema3.2 Teopema Octporpajackoro-I'aycca st 3JIeKTpOCTaTUYECKOTO MOJISI B BAKYyMe.
[Totok BekTOpa HampsbkeHHOCTH. Teopema Octporpanckoro-I'aycca A 3J€KTPOCTaTHUYECKOTO
nosist B Bakyyme. [Ipumenenue Teopemsr OcTporpajickoro-I'aycca k pacuery moJieu.

Tewma 3.3 DaEKTpOCTATHYECKOE MMOJIE B AUIICKTPUUECKON Cpejie.
Casi3aHHBIC 3apsiibl B JUAICKTPUKAX. THUIBI JUAIEKTPUKOB. DJIECKTPOHHAS M OpPUEHTALMOHHAs
nonsipu3anuu. MuaynupoBanHbiil aunonbHbii MoMeHT. [lomsipuzyemocts Mosekyinbl. Cuibl,
JICUCTBYIOIIME Ha >KECTKUH IUIIONb B JBJEKTpUYecKOM moJje. [lonspuszanus IU3JIEKTPUKOB.
[TonsspuzoBaHHOCTh. JlMdNEeKTpUUecKas BOCHPUUMYUBOCTB. Teopema Octporpaackoro-I'aycca
JUISL DJIEKTPUYECKOTO TIOJIi B JAMDJIEKTPUKE. ODJIEKTpuueckoe cmenieHue. [uanexrpudeckas
MPOHUIIAEMOCTh CPE/Ibl. Y CIOBUS HA TPaHUIIE pa3zeia AUIIEKTPUKOB. CerHeTOIEKTPHUKH.

Tema3.4 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
Pacnipenenenue 3aps10B B IPOBOJAHUKE. DIEKTPOEMKOCTh YEIMHEHHOTO MPOBOIHMKA. B3aumHuas
€MKOCTb JIBYX MPOBOAHUKOB. KoH1eHCaTOPBI.

Tema3.5 DHeprust 3JeKTPUUECKOTO MOJIS.
DOHeprusi 3apsHKEHHBIX YEJAMHEHHOTO TMPOBOJHHUKA, KOHJEHCATOpPa, CUCTEMBI IMPOBOJIHHUKOB.
DOHeprus snekTpocraTudeckoro mons. OObeMHas IJIOTHOCTh SHepruu. [IpumeHeHue 3akoHa
COXPaHEHHUS SHEPTHH K PACUETy MOHIEPOMOTOPHBIX CHIL.

Tema 3.6 IlocTOSHHBIA SIEKTPUYECKUH TOK, €ro XapaKTePUCTHKH U  YCIOBHS
CYILIECTBOBAHMSI.
O0606menHsbIi 3akoH OMa Ui ydacTka uenu. Paznocts norenmuanos, 3/C, HanpsbkeHne. 3aKoH
Hoxoyns-Jlena nist yuactka nenu. [IpaBuna Kupxroda.

Tema3.7 DnexTpuueckuil TOK B ra3ax U B BaKyyMe.
Toxk B razax. [lnazma. Pabora BeIX0/1a 3JIEKTPOHOB U3 MeTaiia. TepMoaIeKTpOHHAs SIMUCCHUS.

Paszoen 4. Macnemusm

Tema 4.1 MarauTtHoe 1oJsie B BaKyyMe.

MaruautHoe nonie. MaruutHas uHaykinus. 3akoH buo-Casapa-Jlannaca u ero npumeHeHHE K
pacyery Mojed NPOBOAHUKOB C TOKOM. MAarHuTHOE I0J€ MPSAMOJIMHEWHOIO IPOBOJHHKA 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 MHIYKIUHU) M €r0 MPUMEHEHHE K pacyeTy MAarHUTHOTO IOJs
TOPOUJIa ¥ JJIMHHOTO COJICHOU/IA.

Tema4.2 JleiicTBre MarHUTHOTO MOJISL HA IBMIKYILLIUECS 3apsi/ibl U POBOJIHUKH C TOKOM.
JleiicTBe MarHMTHOrO moOJsA Ha JBWXKymuiics 3apan. Cwna JlopeHma. 3akoH Awmmnepa.
PensATHBUCTCKOE TOJNKOBAaHWE MAarHUTHOIO B3aUMOJACHCTBUS NIPOBOJHMKA C TOKOM U
JBUKYIIETOCS AJIEKTPUYECKOro 3apsaa. JBUKeHHE 3apsyKE€HHBIX 4YacTHUIl B MarHUTHOM IIOJIE.
[TpuHIMI AeHCTBUS LUKIMYECKUX YCKOpHUTeNel 3apsbkeHHbIX dacTull. Dddekr Xomma. M-
reHepaTop. KoHTyp ¢ TOkOM B MarHuTHOM 1osie. MarHuTHeIN oTok. Teopema Octporpaackoro-
["aycca. Pabota nepemenieHus: MPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IOJI€.

Tema4.3 MaruutHoe 1ose B BELIECTBE.

MarnuTHble MOMEHTBI aTOMOB. Tunbel MarHeTukoB. HamaramueHHOCTb. MUKpPO- U MakpOTOKH.
MarautHas BOCIPUUMYHMBOCTh BELIECTBA. 3aKOH IIOJHOTO TOKA JJsi MarHUTHOIO MOJS B
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BelecTe. HanpskeHHOCTh MarHUTHOTO T0J11. MarHuTHast IpOHUIIAEMOCTh Cpe/ibl. Y CIIOBUS Ha
TpaHulIe IBYX Cpell.

Tewma 4.4 DnexTpoMarHuTHasE UHIYKIHUS.
SIBjieHME ANEKTPOMAarHUTHOW MHAYKUMH. 3akoH JIeHa. 3aKOH 3J€KTPOMArHUTHON MHIYKIMHU U
€ro BBIBOJ| M3 3aKOHA COXPaHEHHWs dHepruu. fBnenue camomHayKuuu. MHIykTUBHOCTH. ToOkM
NpyU 3aMbIKaHUM W pa3MbIKAaHWW Lenu. SIBIeHHe B3aUMHON HWHAYKIMU. B3auMuas
WHJYKTUBHOCTb. DHEPrUs CHUCTEMbl MPOBOJHUKOB C TOKOM. OObemMHas IJIOTHOCTb YHEPTUU
MarHuTHOTO T0JIs B HepeppOMarHuTHOU Cpejie.

Tema4.5 OcHoBbl Teopun MakcBesa.
BuxpeBoe nanexktpuueckoe mosne. Tok  cMemeHus.  YpaBHeHusa ~— MakcBemia A
AIIEKTPOMArHUTHOTO TOJNsI B MHTErpayibHod W auddepenunansHoil Gopmax. MaTepuanbHbie
ypaBHeHus. KBasucranronapsabie TOKU. [IpuHIUI OTHOCUTENIBHOCTH B 3JIEKTPOJUHAMUKE.

Pazoen 5. Mexanuueckue u snexkmpomacnumuole KO1eOAHUS U BOJIHbL

Tewma5.1 'apmonmueckue KoneOaHusl.
XapakTepUCTUKH TFapMOHHYECKUX KoJsieOaHu. I'apmonnuecknii OCLIMJUIATOP.
JuddepennnanpHoe ypaBHEHHE TapMOHUYECKUX KoJjieOaHWi. MexaHnvyeckne rapMOHUYECKHE
koneOanus. [lpyxuHHBIN, GU3MYECKUH W MaTEeMaTHUYECKUH MASTHUKH. OJEKTPUYECKUI
KOJICOATENBHBIA KOHTYp. DHEprusi TapMOHHUYECKHX KojeOaHwil. CloXeHHe TapMOHHYECKUX
KOJIeOAHUH OJHOTrO HalpaBJIeHUsT M OJMHAKOBOM 4acTOThl. buenus. CroxeHue B3aUMHO
NEPNEeHIUKYIAPHBIX KojleOaHui. AHrapmMoHuuyeckuil ocuumiarop. Ddusnueckuil  cMmbIca
CIEKTPAJILHOTO Pa3JI0KEHUS.

Tema5.2 3aryxaromiyie U BBIHYKICHHBIC KOJICOAHUSI.
Juddepenunansaoe yYpaBHEHUE 3aTyXaroIux Kosie0aHun (MexaHMYeCKHX u
DIIEKTPOMArHUTHBIX) W €ro pemieHue. Amnepuoamyeckuii mpouecc. JuddepennumansHoe
YpaBHEHHE BBIHYXJIEHHBIX KOJeOaHUI (MEXaHWYECKUX U 3JIEKTPOMATrHUTHBIX) U €ro pellieHHe.
Ammumatyna u (aza BBIHYKIEHHBIX KosieOanwii. Pezonanc. CooTHomeHue Mexay Qazamu
BBIHY/IAIOILEN CHIIBI U CKOPOCTHU IIPU MEXAHUYECKOM PE30HAHCE.

Tema5.3 Boxnsl B ynipyroit cpene.
BonnoBble mponecchl. Mexanusm o0pa3oBaHus BOJH B ympyroi cpene. I[IpogonbHble u
nornepevHble BOJIHBL. CHUHYCOMaJdbHbIE BOJHBL. YpaBHEHHE Oeryuiedl BOJHBL. J{JIMHA BOJHBI U
BOJIHOBOE uuncllo. BoHOBoe ypaBHeHHEe. Da30Basi CKOPOCTb U TUCIIEPCHS BOJIH. DHEPIHsl BOJIHBI.
Bektop mnnotHocTM moToka SHepruu. [IpuHIMI Cyneprno3uuuyd BOJH W TPAHULBI €ro
npuMeHUMOocTH. BonHoBoi#t nmaker. ['pynmnosas ckopocts. MHTepdepenius u nudpakius BOJIH.
OO6pa3oBaHue CTOSTYMX BOJH M X CBOMCTBA. HopmalibHBIE MOJIBI.

Tema5.4 DnekTpoMarHUTHBIE BOJIHBI.
JuddepenunanbHple  ypaBHEHUS  DJIEKTPOMAarHUTHOW  BOJHBI.  OCHOBHBIE  CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. OHEPrUs AJIEKTPOMAarHUTHBIX BOJIH. Bektop VYmosa-IloliHTHHTa.
N3nyuenne nunoss.

Paszoen 6. Bonnosas onmuxa

Tema 6.1 UnTepdepennus ceera.

MoHOXpOMaTUYHOCTh M BpEMEHHas KOTepeHTHOCTh cBeTa. Bpems u umHa
KOrepeHTHOCTH.  IIpocTpaHCTBEeHHas  KOTepeHTHOCTb M HHTepdepeHuus.  Pacuer
UHTEP(PEPEHIIMOHHON KapTHUHBI OT JABYX KOT'€PEHTHBIX MCTOYHMKOB. ONTHYecKas JUIMHA MYTH.
WutepdepeHiys B TOHKUX MJIeHKax. MHOroBoHOBast nuHTepdepenius. Untepdepomerpsl.

Tema6.2 Tudpakmus cBeTa.

[Tpunnun I'roiirenca-®Openens. Meron 30 @penens. [IpsMonMHERHOE pacIpPOCTPAHEHUE CBETA
B onHOpoaHoM cpexae. Hudpakuuss Openens. Judpakuns PpeHenst Ha KPyriioM OTBEPCTHH U
mucke. [Iudpakuus @payHrodepa Ha IIEIM U KPYIJIOM OTBepcTuH. J[udpakiunoHHas pemerka.
Pa3pemraromas cnocobHOCTh onTuueckux npudopos. Ilonstue o ronorpadpun. Audpakuus Ha



npoctpancTBeHHOH — pemerke. ®opmyna  Bynbega-bparra.  HccnenoBanue — CTpyKTYph
KPHCTAJUIOB.

Tema6.3 PacripocTpanenue cBeTa B BEIIECTBE.
Hucnepcust cera. O0iiacTh HOPMaJbHOW M aHOMAJIBHOW IUCIIEPCUU. DJIGKTPOHHAS TEOPHS
mucnepcuun. llormomenue u paccesHue cBeta. Dddexr Jlormmepa. Wsnyuenue Basunosa-
Uepenkona.

Temab6.4 [lonsipuzanus cBera.
EcrecTBeHHBII M mnonsipu3oBaHHbIM cBeT. CreneHs noispusauuu. [lomsgpusanus csera npu
oTpaxxeHuu. 3akoH bprocrepa. [[BoitHoe inydenpenomsienre. OJHOOCHBIE KpPUCTAJUIBL.
[Tonsipou el ¥ MoONIApU3aLMOHHBIE TPU3MBI. 3akoH Mantoca. UHTepdepenius noiasipu30BaHHOTO
cBera. MickyccTBeHHast ONTHYECKasi aHU30TPpONHs. BpallieHne miocKoCTH NoJsspu3aliim.

Pa3zoen 7. Keanmosas ¢uzuxa

Tema 7.1 TennoBoe u3iyyeHue.
TemioBoe u3IyuyeHUE U JIOMUHECHEHIMs. PaBHOBecHOE TeIUIOBOE H3iyuyeHue. AOCOIOTHO
yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bombnmana. Pacnpenenenue sHepruu B
CIEKTpe aOCOIOTHO YepHOro Tena. 3akoH cMmemnieHus Buna. KBaHTOBas rumore3a u ¢opmysa
Ilmanka.

Tewma 7.2 KBanToBas onruka.
Buemnuit poroaddext u ero 3akonsl. YpaBHenue OiiHiuTeiiHa. @oronsl. UMmynbe doToHa.
Hasnenne cBera. Ombitel JleGeneBa. Dddexr Komnrona m ero teopus. KopmyckymsipHo-
BOJIHOBAs! IBOMCTBEHHOCTh CBOMCTB CBETA.

Tema 7.3 KopmyckynisspHO-BOJIHOBOMN Ayalu3M.
I'mnore3a ae bpoisa. Judpakius 371€KTPOHOB M HEUTPOHOB B KpHcTaIax. [IpoxoxkmeHue
MUKpOUacTHl] 4epe3 Ieiab. CooTHOIIEHUs HeomnpeneneHHocTed. OlieHKa SHEprud OCHOBHOTO
COCTOSHUSI aTOMa BOJOpOJia W DJHEPruu HyJleBbIX KojnebaHuit ocuuuistopa. Habop
OJIHOBPEMEHHO MU3MEPSIEMbIX BEJINYMH.

Tema 7.4 Ypasuenue lllpenunrepa.
BonHoBast (yHKIMS, €€ CTaTUCTHYECKHH CMBICA M YCIOBHS, KOTOPBIM OHa JIOJDKHA
ynoBieTBopATh. llmoTHOCTh BeposTtHOocTH.  Cpeanee 3HaueHuUE (UBMUYECKON BEIUYUHBI.
VpaBuenue Illpenunrepa. Bomna ne bpoina kak pemenue ypaBHeHus Ilpenmnrepa s
cBoOOIHOM yacTHibl. CTaloHapHble cocTossHUA. YpaBHeHue lllpenunrepa ans cralmoHapHBIX
cocrossauii. Crnektp sHepruil. Yactuia B omHoMepHOM "moreHmuanbHOU sime". KBanTOBaHue
SHEPruu M UMIynbca 4dacTulpl. [TpuHumn coorserctBus bopa. ['apMoOHMYECKHi OCHUILIATOP.
TynaenbHbINA 3D PEKT.

Tema 7.5 Atom. Mogens bopa atroma Bogoposa.
Cnextp m3nmyueHuss atoma Bojopona. @opmyna bambmepa. CrnexTpanbHble cepuu. SnepHas
mozenb aroma. OnbiTel @panka u I'epua. [Toctynarsl bopa. Teopust Bogopoaono00HOro HOHA.
Crnextp sHepruil snektpoHa. lcnyckaHue M MOTJIOLIEHHE CBETa aTOMOM.ATOM BOJIOPOJa B
KBaHTOBOM MexaHuke. CHEKTp PHEpPrHi 3JEKTpOoHA. JHeprerudeckue ypoBHU. IloreHnmansl
BO30YKAEHMs U HOHU3aMK atroma. [IpocTpaHcTBEHHOE paciipeiesieHHe IIIOTHOCTH BEPOSITHOCTH
JUISL DIIEKTpOHA. MOAyJib W TMPOEKIUS Ha HaMpaBICHHE MAarHUTHOTO TOJNs OpOUTaTbHOTO
MOMEHTa HMIyJbca dJekTpoHa. IIpocTpancTBeHHOe KBaHTOBaHue. KBaHTOBBIE 4McCHa.
['mpoMarHuTHOE OTHOLIEHHUE.

Tema 7.6. CriuH 3JI€KTpOHA.
MHorosnekTpoHHble  atoMbl. COCTOSIHMSI 3JEKTPOHA B aTOME M HX XapaKTEPUCTHUKH.
OnekTpoHHble oOosouku M cinou. [lpunnun Ilaymu. Ywucno cocrossHMl. DneKTpoHHbBIE
koHurypauuu. [lepuoanueckas cucrema snemenToB MenneneeBa. OmnsbiT Iltepna u ['epnaxa.
DddexT 3eemana. PeHTreHOBCKHE CTIEKTPBI aTOMOB. 3akOH Mo31u.

Pa3zoen 8. Dnemenmor keanmosoii cmamucmuxu u husuxu meepoozo mena. Aoepnas guszuxa
Tewma 8.1 KBantoBas cTaTUCTHKA.
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@da3oBoe TPOCTPAHCTBO. JJIeMEHTapHas sueiika (azoBoro mpocrpancTBa. IlmoTHOCTH
cocrositHuil. @yHkuus pacnpeneneHus Depmu-Aupaka. PyHkuums pacnpeneneHus boze-
OWHIITEHHA.

Tema 8.2 Kpucramnnueckoe CTpOCHUE TBEPJbIX TEIl.
Kpucrannuueckas pemerka. Krnaccudukanus kpuctaiioB mo Ttumam cui cBs3u. KomeGanus
KpUCTAUTMYECKOW pemeTku. DoToHHBIH W (QOHOHHBIN Ta3bl. Pacmpenenenue (GOHOHOB IO
SHEPrusM. TermIoeMKOCTh KPUCTAJUIMYECKON PELIETKH.

Tema 8.3 DneMeHThl KBAHTOBON TEOPUU METAJLIOB.
. Pacnpenenenue 3J€KTPOHOB MPOBOJMMOCTH B METajsie NpU aOCOMIOTHOM Hyle. DHEprus
®epMmu. Biiusinue TeMnepatrypel Ha pacrpeiesieHre 3JIeKTpoHOB. YpoBeHnb depmu. BHyTpeHHss1
SHEpPrusi U TEINIOEMKOCTh 3JIEKTPOHHOIO raza B MeTajlie. DJEKTPOIPOBOJHOCTh METAJUIOB.
CBepXnpoBoAUMOCTb. MarHUTHbIE CBOMCTBA CBEPXIIPOBOAHHUKOB.

Tewma 8.4 30HHas Teopust TBEPABIX TEIL.
OHepreTU4YecKkue 30Hbl B KpHUCTaUlaX. BajleHTHass 30Ha M 30Ha IPOBOAUMOCTH. MeTtauibl,
JTVDJICKTPUKA ¥ TONynpoBoAHMKH. CoOCTBEHHass IMPOBOAMMOCTH  TOJYHPOBOJHHKOB.
KBasuvactuiibl - 3JEKTPOHBI MPOBOAMMOCTH M JBIpKH. D(PQPeKTUBHAsS Macca 3JIEKTpOHA B
kpuctayie. IlpumecHas NpPoOBOAMMOCTb MOJYNPOBOJHUKOB. OJIEKTPOHHBIH M ABIPOYHBIN
MOJIYIIPOBOJIHUKH. DJIEKTPOHHO-IBIPOYHBIA MEPEX0]l B MOJYyNpOBOAHUKaX. Ero BosbT-amrepHas
xapaktepucTtuka. ®oTosnekTpuyecKue IBICHUS B IOJIYIPOBOIHUKAX.

Tema 8.5 CtpoeHue u cBOICTBA SAED.
CocraB sapa. 3apsa, pa3Mep U Macca siipa. MaccoBoe M 3apsloBO€ uucia. SlnepHble CUIIbL.
Jedext macchl U 3HEprusi CBA3M sAapa. PaanakTUBHOCTh. 3aKOHOMEPHOCTU M MPOUCXOXKIACHHE
anbQa-, 6eTa- 1 raMMa- U3IydeHUs. SnepHble peakuu U 3aKOHbI COXpaHeHus. Peakuus nenenus
anpa. Llennas peakuus. Peakuus cunresa.

Tema 8.6 DnemeHTapHBIE YaCTULIBI.
OO0mue cBOMCTBA 3JIEMEHTApHBIX YacTHUIl. B3auMHble mpeBpallieHus 3JIEMEHTApHBIX YaCTHII.
OyHIaMeHTalIbHBIE B3auMojeicTBUs. Kiaccudukanus 5>JeMEHTapHBIX YacTull. JIenToHBI,
anpoHsl, kBapku. [lepenocunku pyHmameHTanbHBIX B3auMojeicTBUi. [loHsATHE 00 OCHOBHBIX
npobiaemMax COBpeMEHHON (PU3UKU U aCTPOPU3HUKH.

Ay}II/ITopHLIe 3aHATHUA U 6]0)])KeT BPEMECHH HA CAMOCTOSATEC/ILHYIO MOATOTOBKY CTYACHTA

AynuTopHbIe 3aHATHS (4ac.)
IpakTiueck
Vuebnas Haumenosanue pa3szena, as CamocTosITenh
Hezens KpaTKoe HAaMMEHOBaHHUE TEMBI _— ﬂapﬁ:gzm HpcaI]:]::qe HOArOTOBKA Has paboTa
paboTEI 3aHATHA
1 xypc, 2 cemecTp
KunemaTtuka marepuaabHOM
1 2 - 2 - 3
TOYKH
5 JlnHamMuyeckue npuHLHIIBI 5 5 3
MEXaHUKN
3 | Pabora u sHEprus 2 - 2 - 3
4 | MoMeHT uMIysbca 2 - 2 - 3
Kunematuka u nuHaMuka
5 2 4 2 - 4
TBEPJIOTO TENA
Heunepuuanbubie CHUCTEMBI
6 2 - 2 - 3
oTcUyeTa
7 | DieMeHTB MEXaHUKH KAIKOCTEN 2 4 2 - 4
8 | PensiTuBUCTCKAs KHHEMATHKA. 2 - 2 - 3
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VueOnas

HaunmenoBanue pasneia,

AyauTopHbIe 3aHATHSA (4ac.)

IIpaxTueck
ast

CamocTosiTenb

HENCIIA KpaTKO€ HAUMEHOBAHUEC TEMbI [IOATOTOBKA Has pa60Ta

9 | PensTuBHCTCKAs KWHEMATHKA 2 4 2 - 4

10 Kunernueckas Teopus 5 ) 5 ) 3
UJICTBHOTO ra3a

11 | IlepBoe HauaIO TEPMOAMHAMUKH 2 4 2 - 4

12 Pacnipenenenne  MOJIEKyl IO 5 i 5 i 3
CKOPOCTSIM M SHEPTUSM

13 DJIEeMEHTHI HEPaBHOBECHOM 5 ) 5 i 3
TEPMOUHAMUKHU

14 | Bropoe HayaJio TEpMOANHAMUKHI 2 - 2 - 4

15 | PeanbHbIE Ta3bl U )KUIKOCTHA 2 - 2 - 4

16 ®da30BbIC paBHOBECHUS U ()a30BbIC 5 i 5 i 4
peBpanCHHSI
Hroro cemectp 2 32 16 32 55

2 Kypc, 3 cemecTp

1 DJEKTPOCTATHUECKOE TIOJIE U €T 5 ) 5 i 4
XapaKTEPUCTUKU
Teopema OcTtporpaackoro-

2 | I'aycca aiis aIeKTpOCTaTUYECKOTO 2 - 2 - 4
TI0JIsI B BaKyyMe

3 BHGKTpOCTaTI/I‘IeSKOG nojie B 9 i 9 i 4
JIMDJICKTPUIECKO cpefie

4 IIpoBoHUKHN B 2 ) 2 i 4
ANEKTPOCTATUYECKOM T10JIC

5 | DHeprus dIEeKTPUYECKOTO OIS 2 - 2 - 4
[TocTostHHBIN AJIEKTPUUECKUN

6 | TOK, €ro XapakTepUCTHKH U 2 4 2 - 4
YCIIOBUS CYIIECTBOBAHUS
DNEeKTpUUECKUid TOK B Ta3ax U B

7 | Bakyyme. TepmoanekTpoHHas 2 - 2 - 4
OMUCCHS

8 | MarauTHOe mosie B BaKyyme 2 - 2 - 4
JlelicTBME€ MarHUTHOIO IOJS HA

9 | mBmKymmecs 3apsabl u 2 - 2 - 4
MPOBOJHHUKHU C TOKOM

10 | MarauTHOE 1OJIE B BEIIECTBE 2 4 2 - 4
MarunutHas MIPOHUIIAEMOCTh

11 | cpenpl. DneKTpoMarHuTHas 2 - 2 - 4
WHTYKITHSI
DHeprus CUCTEMBI TIPOBOJHHUKOB
¢ TokoM. OcHOBBI TeopuUH

12 | MakcBemnna. [Tpuntum 2 4 2 - 4
OTHOCUTEIILHOCTH B
AICKTPOIMHAMUKE
["apmonnueckue KoneOaHus

13 | ®usnueckuii CMBICTT 2 - 2 - 4
CIEKTPAILHOTO Pa3NIOKEHUS

14 | 3aryxaromue v BEIHYXICHHBIE 2 4 2 - 4
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VueOnas
HeJenst

HaunmenoBanue pasaena,
KpaTKO€ HAUMEHOBAHUEC TEMbI

AyauTopHbIe 3aHATHSA (4ac.)

IIpaxTueck
ast
MOATOTOBKA

CamocTosiTenb
Has paboTta

KoJIeOaHus

15

BousHbl B ynipyroi cpene

16

Wutepdepenums n nudpaxius
BOJIH. DJIEKTPOMAarHUTHBIC
BOJIHBI.

Hroro cemectp 3

32

16

32

2 Kypc

, 4 cemectp

Wutepdepennms ceera

2

HNuTtepdepomerpbl

Judpakmus ceera

JudpaxknuonHas peieTka

Dddekt Jlomepa

Honﬂpmaum{ CB€Ta

KBanToBas onrtuka

KopnyckyisspHO-BOJIHOBO
JyaJIi3M

©O©| 00 ([N|fo (o & [wWwN]EF-

Ypasuenue llpeaunrepa. Atom

[ERY
o

Mogens bopa aroma Bomopona.
CnuH 5JIeKTpoHa

KBaHTOBas cTaTucTHKa

=
N

Kpucramnmueckoe CTpOCHUE
TBEPABIX TEI

NN NN NN NN DN NN

N IN NN NN NN DN ININIDN

O [OOf O [OOf O |O1| O |01l O [O1|O|O1

13

DneMeHTbl KBAHTOBOU Teopuu
METaJUIOB

N

N

ol

14

30HHAas TEOPUSI TBEPIBIX TEI

15

CrpoeHnue u CBOMCTBA sa€ED.
[ennas peakuusd. Peakius
CHUHTE3A.

16

3neMeHTaprle YaCTUIIBI.

Hroro cemectp 4

32

16

32

91

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipy mnpoBeneHuM 3aHATHI W OpraHU3allMd CAMOCTOSTEIbHOM pPadOTHI CTYAEHTOB

HCIIOJIB3YIOTCA:

1. TpaguunoHHBIE TEXHOJOTUU OO0Y4eHMs], Ipeanojararpume nepeaadyy MHGoOpMaluu B
rOTOBOM BuE, (hopMUpOBaHHE Y4EeOHBIX YMEHHH 1Mo oOpasiy: (JIeKUUA-U3JI0XKEHUE, JIEKLIUs-

00BsICHEHHUE, JTa00PATOPHBIC PAOOTHI).

Hcnons3oBaHue TPAAUITUOHHBIX TEXHOJIOTHI 00ecIieunBacT OPHUCHTHPOBAHUC CTYICHTA B
ITOTOKE HH(i)OpMaHI/II/I, CBSI3aHHOM C PA3IMYHBIMU IMMOAXOJaMH K BOIIpOCaM, pacCMaTpuBacMbIM B
npeaciax MAUCHUIIIIMHBI, CaMOOIPCACIICHUEC B BBIGOpC ONTUMAJIBHOI'O TYTH U CII0CO00B
J'II/I‘IHOCTHO'HpO(beCCI/IOHaJ'II)HOFO Pa3BUTHA, CUCTEMATHU3ALIUTO 3HaHHI>'I, IMMOJIYYCHHBIX CTYACHTaMU
B IIponecce ay,Z[I/ITOpHOﬁ U CaMOCTOSITEIIbHOM pa6OTBI. HpaKTI/I‘{eCKI/IC 3aHATHS 00€CICUYMBAIOT

pPa3BUTHE U 3aKPETJIEHUE YMEHHUI U HABBIKOB.

13




2. lHTepakTHBHbBIE TEXHOJOTHH OOYUYEHHs, MPENoiaraloliue OpraHu3anuio 00ydeHHs
KaK MPOIYKTHBHOM TBOPYECKOH AEATEIBHOCTH B PEXHMME B3aWMOJCHCTBHSI CTYIEHTOB JIPYT C
JPYTOM U C IIPENOJaBaTENIEM.

HNHTEPAKTUBHBIE OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Ne HaumenoBanue paznena Bupn 3anstuii (iexuus, HNurepaktuBubie | Konuue
paz- JMCIUTUTAHEI (TeMa) CEeMHHAp, TPAKTUIECKOE (bopmbI CTBO
nerna 3aHsTHE, JJA0opaTOpHAas oOydeHus 4acoB

pabora)
2 ceMecTp
1 | Mexanuka JlaGopaTopHas pabora JIP1, JIP2, JIP3 12
2 | MonekynspHas JlaboparopHast pabota JIP4 4
(craructuueckas) Gpuznka u
TEPMOJMHAMUKA
3 cemectp
3 | Pazmen 3. DnekrpuyectBo | Jlaboparopras pabora JIP1 4
4 | Paznen 4. Maruetusm JlaboparopHast pabota JIP2, JIP3 8
5 | Pasmen 5. Konebanus u JlaGopaTopHas pabora JIP4 4
BOJTHBI
4 cemectp

6 | Pasmen 6. BomHoBas JlaboparopHast pabota JIP1 4
OITHKA

7 | Pazmen 7. KBantoBas JlaboparopHast pabota JIP2 4
buznka

8 | Pazmen 8. DeMeHTHI JlaboparopHast pabota JIP3, JIP4 8
KBaHTOBOH CTaTUCTUKU U
(U3MKHU TBEPAOIO TeA.
Snepnast pusuka

Hcnonp30BaHWe  HMHTEPAKTUBHBIX ~ OOpa30BaTElIbHBIX  TEXHOJOTMH  CHOCOOCTBYET
MOBBIIICHUIO HHTEPECA U MOTHBAILIUU yYAIlIUXCsl, aKTUBU3AI[UN MBICIUTEIHHON AESITENFHOCTH U
TBOPYECKOTO TIOTEHIIMAJIa CTYJIEHTOB, JenaeT Oojiee 3(p(EeKTUBHBIM YCBOCHHE Marepuaa,
MO3BOJIET UHANBHUIYAIU3HUPOBATH O0YUEHHE U BBECTH IKCTPEHHYIO KOPPEKIIUIO 3HAHUH.

Opranun3anus caMoCTOSITeIbHON PadoThbl CTYICHTOB

enb camocrosiTenbHOM pPaOOTHI: 3aKperjieHWEe 3HAaHUM, IOJYYEHHBIX Ha 3aHATHSX.
CamocrosTenbHas paboTa CTYACHTOB IOApa3yMeBaeT MoJ co00i MpopabOTKy JIEKIIMOHHOIO
MaTepuaia C MCIOJb30BAaHUEM PEKOMEHAYEMOM JMTepaTypbl M WHTEPHET-UCTOYHUKOB MJIst
HOJArOTOBKU K Ja0OpaTOpPHBIM paboTaM, BBINOJIHEHUIO TECTOBBIX, TEMAaTHUYECKUX U OOJBIINX
JOMAIIHUX 3a7aHuii 1o nucuuiuinae. CoryacHo pabodeMmy TIaHy, CaMOCTOSITeNIbHas padoTta
cocramusieT 210 vac.

7. OHEHOYHBIE CPEJIACTBA 1JIsd BXOJHOI'O, TEKYIIEI'O KOHTPOJIA U
MNPOMEXYTOYHOM ATTECTALIUU
@OHJ OLEHOYHBIX CPEACTB MO JUCHUIUIMHE O00€cleyrMBaeT IPOBEPKY OCBOCHUS
IUIAHUPYEMBIX pe3yJabTaToB o0OyueHUs (KOMIETEHIMA M HMX MHAMKATOPOB) IOCPEICTBOM
MEPONPUITHIA TEKYILIETO, PYOeKHOTO M MPOMEKYTOYHOTO0 KOHTPOJIS 10 AUCUHUIUIIHHE.
CBs3b MeX1y (OpMHPYEMbIMH KOMIIETCHIMAMU M (OpMaMH KOHTPOJS HUX OCBOCHHS
IpeJICTaBjIeHa B Cleyromlel Tadbnuue:
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HpOGKTpreMBIC PE3YIbTAaThl OCBOCHUA AUCHUIIJIMHBL

CpencrBa u TEXHOJIOTUU

Kon U MHIUKATOPBI (JOPMUPOBAHUS KOMITETCHLIUH
3uHatsb (3) YmMmerts (V) Bnanets (B) OHeHIH
JIP1-4, T1-2, BA31-2
YK-1 3-VK-1 V-VK-1 B-YK-1 (cem.2,3,4), D3
OINK-1 3-OI1K-11 V-OIK-1 B-OINK-1 JIP1-a, T1-2, B31-2
(cem.2,3,4), Ok3
JIP1-4, T1-2, BJA31-2
YKE-1 3-YKE-1 V-VKE-1 B-YKE-1 (cem.2.3.4), D3
IkaJja olleHKH 32 TEKYULYI0 aTTeCTALNIO
Paznen ®dopma Maxkcumanpabpiii | MakcuManbHbBIN
TEKYIIEro Oarmt Oa 3a pazgen
KOHTPOJIS
Pa3znen 1. Mexanuka
JlaGopaTopHbie pabOThI JIP1-3 5
35
TecTor Tl 10
Bonbmoe nomaraee 3aganue bJ131 10
Pa3nen 2. Moaekyasipuasi
(cratucTuuyeckas) pusuka u
TePMOIMHAMMKA o5
JlaGopaTopHbie pabOThI JIP4 5
TecTs T2 10
Bonbmoe nomarHee 3aganue bJ132 10
Hroro cemectp 2 60
Pasznen 3. DaexkrpuyecTBo
TecTsl T1 10 o5
JlabopaTopHbie pabOThI JIP1 5
Bornbmoe nomarHee 3aganue bJ131 10
Pa3nen 4. Marnerusm
JlaGopaTopHble paboThI JIP2-3 5
25
TecTsl T2 10
Bornbmoe nomarHee 3aganue bJ132 5
Pazgen 5. Mexannuyeckue u
3JIeKTPOMATHUTHBIE KOJIe0aHUS U
BOJIHBI 10
JlaGopatopHbie paboThI JIP4 5
Bonbemmoe nomaninee 3aganue b33 5
Hroro cemectp 3 60
Pazgen 6. BoaiHoBasi onTuka
Bbosnbiioe nomaiinee 3aganue bJ131 5 10
JlaGopatopHble paboThI JIP1 5
Pa3nen 7. KBanToBas ¢usuka 25
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MaxkcumanbHbIi
oayn

Paznen ®dopma
TEKYILEro

KOHTPOJIA

MaxkcumanbHbIi
Oart 3a pazaen

JlaGopaTopHbie pabOThI JIP2 5

Tectrl T1 10

bonbmioe nomamnee 3aganue bJ132 10

Pasznen 8. DiaeMeHTHI KBAaHTOBOI
CTATUCTUKHU U (U3UKHU TBEPAOIO TeJia.
Snepuas puszuka

JlaGopaTopHbie pabOThI JIP3-4

Tectrl T2 10

bonbmioe nomainee 3aganue bJ133

25

Wroro cemectp 4

60

IIkaJjia o1leHKH 32 IPOMEKYTOYHYIO aTTeCTANUIO (IK3aMEH)

Kputepuu onieHuBanus

bamn

3HaHNe OCHOBHBIX MOHSTUI U ONpeAeTCHU, 3HaHUEe CTIEIIU(PUIECKUX IS
paccMaTpuBaeMoro pasjiesia TS pMHUHOB M UX TOHUMaHUE, Pa3bsiCHEHUE
0COOCHHOCTEH MPUMEHEHHS TEOPETUYECKUX 3HAHUM Ha MPAKTHKE, YTO MOXKET
BBIPAKATHCSI B YBEPEHHBIX OTBETAX Ha JOMOJHUTEIHHBIE BOIIPOCHI
npenojaBaTens

39-40

3HaHUE OCHOBHBIX MOHITUN M ONPEACTICHUN, 3HAHNE CTIEHU(DUICSCKUX IS
paccMaTpuBaEMoOro paszesia TEPMUHOB U UX HENOJHOE TIOHUMAHHUE,
pa3bsCHEHNE OCOOCHHOCTEH MPUMEHEHUS TEOPETHYECKUX 3HAHUH Ha
IIPAKTUKE

36-38

3HaHME OCHOBHBIX MOHSTHUN U ONpEAETIeHUH, 3HaHUE CeUPUIECKUX IS
paccMaTpuBaeMOro pasjesna TEpMUHOB U UX TOHUMaHue. He pasbiacHun
0COOEHHOCTH MPUMEHEHHS] TEOPETUYECKUX 3HAHUN HA PAKTUKE

32-35

3HaHNe OCHOBHBIX MOHSTHUI U ONPEAETCHUN, 3HAaHUE CIIEU(UIECKUX IS
paccMaTpuBaeMoro pasjiena TEpMHUHOB U UX HEIOJIHOe MoHuMaHue. He
pa3bsICHUI 0COOEHHOCTH MPUMEHEHUS] TEOPETUYECKUX 3HAHUI Ha TPAKTHKE

28-31

HenonHoe 3HaHNe OCHOBHBIX MOHATHH U onpeeNeHuil, crienuGuIecKux st
paccMaTpUBaEMOro pasjerna TEPMUHOB U UX HEINOJIHOE TOHUMaHue. He
pa3bsCHUI 0COOEHHOCTH IPUMEHEHHUS] TEOPETUUECKUX 3HAHUM Ha MPAKTHKE

24-27

HNTOI'O makcumym
NTOI'O MunumMym

40
24

IxaJjia HTOrOBOM OLIEHKH 32 CeMeCTp

HToroBasi olieHKa MHpeAcTaBiIseT coOoi cymMmy OajlioB, 3apa0OTaHHBIX CTYAEHTOM IIpH
BBIMIOJTHEHUH 3aJlaHUN B paMKaxX TEKYIIEro M MPOMEXYTOYHOIO KOHTPOJS M BBICTABISETCS B
cooTBeTcTBUM C [lonokeHneM 0 KpeIuTHO-MOAYJIbHONW CUCTEME B COOTBETCTBUU CO CIIELYIOIIEH

LIKaJIOM:
Onenka 1o 4-6aJuIbHOM HIKase CymMma 6aiioB Onenka ECTS
5 — «OTIIMIHOY 90-100 A
4 — «xopo1Io» 85-89 B
opPoTo 75-84 C
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Orenka 1o 4-0aJUILHOM IIKajle CymmMma GaioB Onenka ECTS
70-74 D
3 — «yJIOBIETBOPUTEIIBHOY 65-69
60-64 E
2 — KHEYJIOBJICTBOPUTEIIHLHOY Hwxe 60 F

PacmmdpoBka ypoBHS 3HaHH, COOTBETCTBYIOLIETO IOJIYYEHHBIM OaiiaMm, Aaercs

TabnuIe YKa3aHHON HUXKE

Cymma
0asioB

Ornenka
ECTS

YpoBeHb MPHUOOPETEHHBIX 3HAHUH MO AUCLUILIIMHE

90-100

«OTINYHOY - TEOPETHYECKOE COAEPKAaHNE Kypca OCBOCHO IOJHOCTEIO, €3
po6esoB, HeOOXOAMMEIEC TPAKTUIECKHE HABBIKM PabOTHI ¢ OCBOSHHBIM MaTepHaJIOM
c(OpMHPOBAHEIL, BCE MIPEAYCMOTPEHHBIE IIPOTpaMMON 00ydIeHNs yIeOHBIE 3aTaHUs
BBINOJTHEHBI, KAYECTBO MX BBIITOJIHEHHS OLEHEHO YUCIIOM 0aJlIoB, OJIM3KUM K
MaKCHMaJIbHOMY.

85-89

«OueHb XOpOII0» - TEOPETUIECKOE COAEPKAHUE Kypca OCBOCHOIOIHOCTBIO, 03
po0eIoB, He0OXOJMMbIE IPAKTUYECKHE HABBIKMPAOOTHI C OCBOCHHBIM MaTE€pHUalIOM
B OCHOBHOM C()OPMHPOBAHBI, BCEIPEyCMOTPEHHBIE TIPOrpaMMON 00ydeHNS
y4eOHBIC 3aJaHUSBBITIOIHEHBI, KaU€CTBO BBIMOJIHEHHS OOJIBIINHCTBA U3 HUX
OLICHEHOYHCJIOM 0alyioB, OJIM3KUM K MaKCHMAaJIbHOMY.

75-84

«XO0pOIIoY - TEOPETUUECKOE COJIEPIKAHKE KYypCa OCBOSHO MOJIHOCTHIO, Oe3 MpoOeIoB,
HEKOTOPbIC MPAKTUYECKUE HABBIKK PA0OTHI C OCBOCHHBIM MATEPHATIOM
c(hOpMHUPOBaHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC TPOrpaMMOii 00yUCHUS
yueOHBIC 33JaHUSBBIMOIHEHBI, KAUECCTBO BBHIMIOJHECHHUS HHU OJTHOTO U3 HHUX HE
OIICHCHOMHHHUMAJIbHBIM YHCJIOM OaJIJIOB, HEKOTOPBIC BHIIBI 33 JAHUNBBITOIHCHEI C
OIIMOKaMHU.

65-74

«Y IOBJIETBOPUTEIHHO) - TEOPETHUECKOE COJECpIKaHUE Kypca OCBOCHO YaCTHIHO, HO
po0eTBl He HOCAT CYIIECTBEHHOTO XapaKkTepa, HeoOX0IUMbIE PaKTHYCCKIE
HABBIKH Pa0OTHI C OCBOCHHBIM MaTE€pPHAaIoOM B OCHOBHOM C(POPMHPOBAHBI,
OOJIEITMHCTBOIIPETYCMOTPEHHBIX TMPOrPaMMO 00YIeHHUS YIeOHBIX
3aJaHUUBHITIOIHEHO, HEKOTOPHIC U3 BHITONHEHHBIX 3a1aHUI, BO3MOXKHO,COIEpKAT
OIITHOKH.

60-64

«ITocpencTBEHHOY - TEOPETUYECKOE COEPKAHUE KypCa OCBOCHOYACTUYHO,
HEKOTOpHIE TIPAaKTHUECKUE HAaBBIKH PabOThI HEC(OPMHUPOBAHBI, MHOTHE
HpeAYCMOTPEHHBIE MPOrpaMMoit 00ydeHusydeOHbIe 3a1aHUS HE BBIITOIHEHBI, THO0
Ka4eCTBO BHITIOJTHEHUSHEKOTOPHIX U3 HUX OIEHEHO YUCIOM 0aJUIOB, OJIM3KUM
KMHUHUMAJILHOMY.

Hixe 60

((Hey,[[OBJ'ICTBOpI/ITeJ'IBHO» - OYEHb cladbIe 3HaHHs, HEAOCTATOYHBIC I IIOHUMAaHUA
KypcCa, UMCCTCs 0OJIBIIOE KOJIMYECTBO OCHOBHEIX OIIHOOK U HCIO0YCTOB.

CTyneHT cuMTaeTcsl aTTeCTOBAaHHBIM IO pa3Jiesly, SK3aMeHy, €clM OH HaOpasl He MeHee
60% oT MakcUMaJIbHOTO Oasuta, MPEAyCMOTPEHHOTO padoyveil MporpaMMOi.
KonTponbHble MeponpusiTHs, 3a KOTOpble CcTyAeHT mnonydmn O OamuioB (HesiBKa B
YCTAHOBIICHHBIN CPOK), MOJuIexar oOs3aTenbHON mepecnade. Cpoku mepeciad KOHTPOJIBHBIX
MEpOTPHUATHIA B TEUCHHE CEMECTpa orpeenseT Kadeapa.
CryneHT, IpoIyCTUBIINA KOHTPOJIBHOE MEPOTIPUATHE 0€3 YBaXHUTEIHHON MPUYMHBI WA
NOJYYMBIIMI 3a HEro HEYAOBJIETBOPUTEIBHYIO OIEHKY, IOCNe Tepeciaud KOHTPOJIHHOIO
MEPONPUATHS MOIy4aeT Oajlil HUXKe YCTaHOBJIEHHOTO Ha 25%.

Bonpocsl K 3K3aMeHy M0 IUCHHUILIAHE
«Du3uka»
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2 cemecTp

1

2.
. 3aKkoH HHEPUHUHU U HHEPHUHUAJIIBHBIC CUCTEMBI OTCUETA. 3aKOHBI JWHaMHNKH MaTepHaHBHOfI TOYKH.

(6]

~

10.
11.
12.
13.

14.
15.

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

30.

DneMeHThl KWHEMaTUKU MaTepuaibHoi Touku. Tpaektopus. I1yTe u nepememenne. Ckopoctsb
U YCKOPEHHME TOYKH KaK IIPOU3BOJHBIE PAUyCa-BEKTOPA 110 BPEMEHHU.
Pannyc xpuBu3HBI TpaekTopuu. HopManbHOE ¥ TAHI€HIUAIILHOE YCKOPEHUS.

NMnynbsc MaTepualbHOM TOUYKHU U €r0 U3MEHEHHUE.

. Cucrema MaTCpPpHUAJIBbHBIX TOYCK. Bruentaue n BHYTPCHHUC CUJIIBI. 3aK0H U3MEHEHUS HUMITYJIbCa

CHCTEMBI. 3aKOH COXpPaHCHUSA UMITYJIbCA.

. HenTp Macc (LeHTp UHEPIUN) MEXaHUUYECKON CHCTEMbI U 3aKOH €0 ABUKCHHUS.
. DnemenTapHas pabota cuiibl. PaboTa cuitbl U ee BhIpaKeHUE Yepe3 KPUBOJIMHEHHBIN

HUHTCIrpall. MontHOCTb

. Kunernueckas OHEPTIUA CUCTEMEI U €€ CBA3Db C pa6OTOfI BHCHIHUX U BHYTPCHHUX CHUJIL.
. HOTGHHI/IaJ'IBHaﬂ OHCPIrus MaTepHaHBHOﬁ TOYKH BO BHCHIHEM CHJIOBOM IIOJIC U €€ CBsA3b C

CWJION, NeMCTBYIOLIEN Ha MaTepUaIbHYIO0 TOUKy. CoXpaHEeHHE MEXaHUYECKON IHEPTUU
MaTepHabHOW TOUKH.

. HOTGHHI/IaJII)Haﬂ OHEPTrHUsd CUCTCMBI. Ilonmas Mmexanmdeckas OHECPTUA MEXaHMYICCKOM CHCTEMBI

U ee coxpaHeHue. J(uccunanus 3Hepruu.

Kunemaruka BpamaTepHOro JBUKEHUS TBEPOTO TeNa. YTI0Bas CKOPOCTh U YIIIOBOE
YCKOpPEHHE, UX CBS3b C IMHEHHBIMU CKOPOCTSIMU U YCKOPEHHUSIMHU TOYEK BPAILAFOIIETrOCs Tea.
MowmeHT cuibl. MOMEHT UMITYJIbCa MAaTEpUATIbHOM TOYKH. Y pPaBHEHHE MOMEHTOB.

3aKOH COXpaHEHUs MOMEHTa UMITyJibca. JBUXKEHUE B LIEHTPAIbHOM CHIJIOBOM TIOJIE.
MoMeHT uMITyJibca Tejla OTHOCUTENIbHO HEMOABHKHOM OcU BpaleH!sl. MOMEHT HHEPLUU
TeJla OTHOCUTEILHO OCH. Y PaBHEHUE JUHAMUKH BPAIlaTEIbHOIO JBUKEHHUS Tea.
MoOMEHTBI HHEPLIMY TOHKOT'O CTEPKHS, HWJINHApa, mapa. Teopema Ll teiiHepa.
Kunernueckast sHeprus BpaliamIerocs TBEpaoro tena. PaboTa cui, npuaokKeHHBIX K
BpalllaloLEMYCsl TEIy.

[Inockoe nBmxeHue TBepaoro tena. Kunernueckast 3Heprus Tena npu MiIOCKOM JIBUXKEHHH.
I'mpockomner. IIpeneccus rupockona.

Heunepuuanbnsie cuctemsl orcuera. Criibl HHEPIUH.

[Toctynatsl ciennaabHON TeOpUU oTHOCcUTENbHOCTH. [IpeoOpazoBanus Jlopenna.
OTHOCHUTENBHOCTD JUIMH U IPOMEKYTKOB BpeMeHU. CoOCTBEHHas! JUIMHA U COOCTBEHHOE
BpeMmsl.

WuTepBan Mexxay COOBITUSMU M €70 HHBAPUAHTHOCTH,

PensTuBUCTCKUI 3aKOH CIOKEHHSI CKOPOCTEM.

PenstuBuctckuit ummynsc. OCHOBHOM 3aKOH PENIITUBUCTCKON TMHAMUKHU. PensTuBucTCKOE
BBIpaKEHHE JIJIsl KWHETH4ecKol sHeprun. [lonHas sneprust u sHeprus nokos. CooTHOIIEHUS
MEXy TIOJTHOW YHEPTUEN U UMITYJILCOM YaCTHIIBI.

BbIBo/1 ypaBHEHHS MOJIEKYIISIPHO-KMHETUYECKON TEOPUH UJI€ANIbHBIX Fa30B /IS 1aBJICHUS 1
€ro cpaBHeHue ¢ ypaBHeHueM Kuanelipona - Menzeneesa.

MonexkynsapHO-KHHETUYECKOEe TOJIKOBaHUE aOCOTIOTHON TemMmneparypsl. Yncio creneHei
CBOOO/IbI MOJIEKYJIbl. 3aKOH PABHOMEPHOTO PACIPENENICHHS SHEPTHH MO CTETEHAM CBOOO/IBI.
Pabora rasa npu uzmenenuu ero oobema. BHyTpenHss sneprus. KonnuecTBo TEmioThI.
TennoemkocTs. IlepBoe Hauano TEPMOAMHAMUKH.

BHyTpeHHss sHEprus uaeaibHoro ra3a. 3aBUCUMOCTb TEIJIOEMKOCTH UAEaIbHOTO ra3a oT
Bua nporecca CBA3b TEIUNIOEMKOCTEH P MOCTOSIHHOM JIaBJIEHUH U TIOCTOSSHHOM 00beMe.
Anunabatudeckuii mporecc. Ypasuenue [lyaccona.

Pacrnipenenenne MakcBeiuia 1o CKOPOCTSM U SHEPTHAM TEIJIOBOIO ABMKEHUS ISl MOJIEKYJ
UJealbHOTO raza. JKCIepuMeHTalIbHas TPOBEPKa 3aKOHA pacIipeieIeH s MOJIEKYJI 110
CKOpPOCTSIM.

CpenHsisi CKOpOCTb TEIUIOBOTO JIBUKEHUS, HarOoJiee BEpOsATHASI CKOPOCTh U
CPEIHEKBAAPATUYHAs CKOPOCTh MOJIEKYJIBI UIE€AJIBLHOTO ra3a.
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3L
32.
33.
34.
35.
36.

37.
38.

Bbapomerpuueckast popmyna. 3akoH bonbiiMana i1 pacnpeienenus 4acTHIl BO BHEITHEM
MMOTEHIUATBHOM I10JI€.

SIBneHus nepeHoca B TEpMOIMHAMUYECKH HEPABHOBECHBIX cucTeMax. ONbITHbIE 3aKOHBI
g dy3un, TEIIONPOBOAHOCTH U BHYTPEHHETO TPEHUSI.

CpenHee 4HCIO CTOIKHOBEHUH U CPEIHSISI [UIMHA CBOOOIHOTO MPpoOera MOJICKYII.
MonekyspHO-KHHETUYECKAsl TEOPUS SIBJICHUM IEepeHOoca B ra3ax.

O6parumeie 1 HEOOpaTUMBIE TIpoliecchl. Bropoe Havano tepMoanHaMHUKH ((hOPMYTHPOBKH
Kiaysuyca u Tomcona).

CraTucTuueckuil BEC ¥ SHTPOIHUS TEPMOAMHAMHUYECKOM cucTeMbl. CTaTUCTHYECKOE
TOJIKOBaHHWE BTOPOr0 Hayajaa TEPMOJUHAMUKHU. DHTPOIHS UIEATBHOIO ra3a.

Temnoseie aurarenu. KII/ termmoBoro nurarens. L{ukn Kapuo u ero KII/I.

Cuiibl MEXXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS B Ta3ax. Y paBHeHue Ban-nep-Baanbca.
BuyTrpennss sHeprus peanbHoro rasa. Kpurnaeckoe cocrosinue

3 cemecTp

1.

2.

10.
11.
12.
13.

14.
15.

16.

17.

18.

19.

3aKOH COXpaHEHUs AMEKTPUIECKOro 3apsaaa. 3akoH Kynona. DnekTpuieckoe mnoJje.
Hanpsoxennocts. HanpsiakeHHOCTB TOJISI TOUEUHOTO 3apsaa. [IpuHIuMn cynepno3uinuu noye.
[ToTeHnuuman snekrpocTaTuueckoro noiisa. Pasnocts norenunanos. [loTennuan nomis Toue4HOro
3apsiia. CBsi3b HAPSHKEHHOCTH U TTOTEHITUAA.

. IToTok BCKTOpaA HAIMPAKCHHOCTH IJICKTPOCTATHYCCKOI'O IT10JIA. TeopeMa OCTpOFpaI[CKOFO'

["aycca 11 27€KTpOCTaTHUECKOrO MOJISl B BAKYyME U €€ IPUMEHEHHE K PacdeTy MoJei
0ECKOHEUHO! IIOCKOCTH, HMJIMHAPA U LIapa.

. [Tone qunons. Cuibl, 1EHCTBYIOIINE HA )KECTKUM TUIOJb B JIEKTPUUYECKOM T10JI€. DHEPrus

JUIIOJIA B 9JICKTPHUYCCKOM I10JIC.

. Honﬂpmaum[ JAUDJICKTPHUKOB. CBs3aHHBIC 3apsAaabl B JUDJICKTPUKAX. HOJI?IpI/ISOBaHHOCTI).

I[I/IBJ'ICKTpI/I‘leCKaH BOCIIPUUMYHBOCTD.

. YcnoBus Ha TpaHUILC pasjaciia AN3JICKTPHUKOB.
. HpOBOI[HI/IKI/I B 3JICKTPOCTATHYCCKOM I10JIC. Pacnpez[eneHI/Ie 3apsa10B B IIPOBOAHHUKE. ITone

BHYTPH IIPOBOJAHUKA U €r0 IIOBEPXHOCTH.

. QHGKTpOéMKOCTL yeI[I/IHéHHOl"O IIpOBOAHUKA. Bzaumnuas émMkocTh ABYX IIPOBOJHUKOB.

Konpaencaropsl.

. 3Hepr U SJICKTPOCTATHUYCCKOTO ITOJIA. OO0BEMHAs TIJIOTHOCTh OHEPIUHU.

ITOCTOSIHHBIN 2TIEKTPUYECKUN TOK, €r0 XapaKTEPUCTUKHU U yCIOBUSA CYIIECTBOBaHUsA. PasHOCTH
noreHuuanos, J/1C. 3akon OMa 111 0THOPOJIHOTO ¥ HEOAHOPOJHOIO Y4acTKa LEMH.

PaGora snexrpuueckoro Toka. 3akoH Jlxoynsa- Jlenna.

[TpaBuna Kupxroga.

DnemMeHTapHasi TEOPHsl SJIEKTPOIPOBOJHOCTH METAJIIOB.

Tok B razax. CaMOCTOSITENIBHBII U HECAMOCTOSITENIBHBIN pa3psi.

MarnuTtHoe nosie B BakyyMe. MarauTHast MHAyKUus. MarHUTHOE 110JI€ paBHOMEPHO
JBUKYIIETOCS TOYEUHOT 0 3apsiia. 3akoH brno-Casapa-Jlamiaca. MarHuTHoe nose npsiMoro
IIPOBOJIHHAKA C TOKOM. MarHuTHas MHAYKIUS Ha OCU KPYTOBOTO TOKA.

BuxpeBoi xapakTep MarHuTHOTO oJisg. Teopema 0 NUPKYJIALUN BEKTOpa MArHUTHOU
MHAYKINHU (3aKOH TIOJTHOTO TOKA) U €€ MPUMEHEHHUE K pacd€Ty MarHUTHOTO TOJIsl TOpOUaa U
JUIMHHOT'O COJIEHOMA.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUKHU ¢ TOKOM. 3aKOH Amriepa. [lelicTBue MarHUTHOTO
10JIs1 Ha ABMKyIuMecs 3apsaabl. Cuna Jlopenna. [IBukeHne 3apsKeHHbIX YaCTHIl B MArHUTHOM
oJIe.

MarnuTHslil notok. Teopema ["aycca qiis BekTopa MarHuTHOM MHAYKIMH. PaboTa
IEpEMEIICHHS IPOBOJHUKA C TOKOM M KOHTYpa ¢ TOKOM B MarHUTHOM IOJI€.

KoHTyp ¢ TokoM B MarHuTHOM 1osie. Cuiibl, I€HCTBYIOIINE HA MATHUTHBIA JUIOJb. DHEPIHs
MarHUTHOTO JAMIOJIS.
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20. MarnutHoe nosne B Beniectse. HamarunyeHHoOCTh. CBS3b HAMarHH4eHHOCTH C
MOJIEKYJIIPHBIMU TOKaMHU.

21. 3aKOH MOJIHOTO TOKa JUI MAarHUTHOT'O TOJIA B BemecTBe. HanpsmkEHHOCTh MarHUTHOT'O TIOJIS.
MarsuTtHas BOCHpUMMYHMBOCTb BellecTBa. MarHuTHasi NpOHULIAEMOCTh cpebl. Jna-, mapa- u
beppoMarueTHKH.

22. YcnoBus JUisi MarHUTHOTO TIOJISL HA TPaHMIIE pa3zielia IByX MarHEeTHKOB.

23. SIBieHne 3NEKTPOMArHUTHOM MHAYKIIMH. 3aKOH 3JeKTPOMarHUTHOW MHAYKIMH. [IpaBrio
Jlenia. BuxpeBoe aneKkTpruiecKkoe moie.

24. SIBnenne caMOMHAYKIUU. HAYKTUBHOCTh. IHAYKTUBHOCTD JJTMHHOTO COJICHOUIA.

25. DHeprusg MarHUTHOTO 1oJs. O0BEMHAS MIIOTHOCTh SHEPTUU.

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

27. SIBneHue B3auMHON MHIYKIMW. B3auMHast ”HAYKTUBHOCTb.

28.T'apmonnueckue konebanus. uddepennmanbaoe ypaBHEHHE TapMOHUYECKUX KOJICOaHHIA.
CrnoxeHne rapMOHHYECKUX KOJICOaHU OJJHOTO HAIIPABICHHS U OJJUHAKOBOM YacCTOTHI.
BekropHas nuarpamma. buenus.

29.MexaHnuecKue rapMOHUYecKne Konebanus. [IpyKuHHBIN, MaTeMaTHIeCKUH U (PU3MUECKHi
MasiTHUKU. DJIEKTPUUECKUN KOIeOaTeNbHbIN KOHTYp. DHEPrusi TapMOHUYECKUX KOJICOaHU.

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

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

32.IlepemeHHBIH 2IEKTPUIECKUI TOK. IHIYKTUBHOCTD, EMKOCTh M aKTUBHOE COIIPOTHBIICHUE B
LEMU IEPEMEHHOT0 TOKa. MOILIIHOCTh NEPEMEHHOT0 TOKA. /[elicTBYyIOIIEe 3HAUEHHUE CUJTbI TOKA
U HanpsKEHUs.

4 cemecTp
1. UnTepdepeniys BoaH. YCa0BUS MAKCUMYMOB 1 MUHUMYMOB. OnTH4ecKast UIMHA TyTH U
pasHocTh xo/1a. Pacuer nuHTep(hepeHIIMOHHON KapTUHBI OT IBYX KOI'€pEHTHBIX UCTOYHHKOB.
. MOHOXpOMaTHUYHOCTh U BPEMEHHAs1 KOT€PEHTHOCTh. BpeMst U JUIMHA KOT€pEHTHOCTH.
. UnTepdepennus B TOHKHX IuIeHKax. [logockl paBHO TONIMHBI M paBHOTO HakiaoHa. Konbla
Hprotona.
. Mudpaxus csera. [Tpunuun I'roitirenca-®penens. Meton 300 Openernsi.
. Hudpaxius Openens Ha KPyrioM OTBEPCTUH U JUCKE.
Hudpaxius OpayHrodepa Ha 1IeIH.
HudpakimonHas pemerka. Jlucnepcns U pazpeliaroas cuia.
. Pazpemaromias cnocoOHOCTh ONTUYECKHUX TTPUOOPOB.
. O ekt Homepa ans 37EKTPOMArHUTHBIX BOJIH.
. Honsapuzarmus ceera. Crenenp noispusanuu. ECTeCTBEHHBIN U MOMSIPU30BAHHBINA CBET. 3aKOH
Mauroca.
11. TMonspu3zanus cBeTa npu oTpakeHuu. Yroi bprocrepa.
12. EcrecTBeHHOE BpallleHHe MI0CKOCTH nospusanun. Dpdext Dapazes.
13. KopryckyIsspHO-BOJIHOBOH JTyasin3M CBOKCTB BemiecTBa. @opmyia e bpoitisa. OnsiTHOE
o0ocHOBaHue TunoTesbl ae bpoiins.
14. CsoiictBa BoiH e bpoiinsa. BepostHocTHbll cMblc BoiH e bpoitns. BonHoBas pyHkuus u
€€ CTaTUCTUYECKUH CMBICIL.
15. CootHomienus HeonpeaeneHHocTel ['elizenOepra Kak MposiBIIEHNE KOPITYCKYIISPHO-
BOJIHOBOTO JyaJlu3Ma.
16. YpaBuenue llpenunarepa. Craruonapsbsie cocTostHuS. OnepaTopsl (GPU3HUSCKAX BEIIMYUH.
VYpasuenue Lllpeaunrepa 1uist cTaluOHAPHBIX COCTOSIHUM
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17. Ilpumenenue ypaBueHus lllpenunrepa K onMucaHuio IBUKESHHS] CBOOOTHOM YACTUIIBI U
YaCTHUILIBI B IPSAMOYTOJIbHOM MOTEHIIMATBLHON SIMe C 0ECKOHEYHO BBICOKUMHU CTEHKaMHU.
KBaHTOBaHuE 3HEPIUM U UMITYJIbCA.

18. Bopopononono6Has cucreMa B KBAaHTOBOM MexaHUKe. | 1aBHOe, OpOUTaIbHOE U MAaTHUTHOE
KBaHTOBBIE YMCIIa. DHEPreTUYeCKUe YPOBHU aToMa Boaopoaa. CIeKTphl.

19. TynuenbHBIH 2P PEKT B KBAHTOBON MEXaHHKE.

20. OmpiT U tepna u I'epnaxa. Criun 3nexTpora. CHIUHOBOE KBAHTOBOE YHUCIIO.

21. Pe3ynbTUpyIOMINNA MEXaHUYECKUA MOMEHT U MarHUTHBI MOMEHT MHOTO3JIEKTPOHHOT'O
aroma. @akrop Jlanze.

22. Atom B MarHUTHOM 1oJie. Db ekt 3eemana. [lonsTre o mapamMarHUTHOM pe30HAHCE.

23. Ipunnumn [Taynu. Pacnpenenenue 31eKTPOHOB B aTOME TIO COCTOSTHUSIM.

24. PeHTreHoBcKHe CIIEKTPhl. TOPMO3HOE U XapaKTEPUCTUIECKOE PEHTTEHOBCKOE U3ITyUEHHUE.

25. Temnoemkocts Kpuctamios. Teopus Jlebas. @OHOHBI.

26. Kpucrannuueckas pemierka. Bunbl kpucraminyeckux pemierok. Munekcsl Musiepa.

27. KBanToBas craructuka @epmu-/upaka. Oynxius pacnpenenenus Oepmu-/upaka. Dueprus
depMmu.

28. KBaHTOBasi TEOpHUs DIIEKTPOHOB MIPOBOIMMOCTH B MeTailie. Pactipeienenue 3JeKTpoOHOB
MIPOBOAMMOCTH TpY aOCOIIOTHOM HYJIE TeMIlepaTyphbl. BiusHue TeMeparypsl Ha
pacnpe/iesieHre 3JIEKTPOHOB.

29. CepxnpoBoaUMOCTh. CBOMCTBA CBEPXIIPOBOISIIETO COCTOSHHUS.

30. DHepreTnyeckue 30HBI B KpUCTa/UIax. Pacipenenenne 3eKTPOHOB IO YHEPTETHUECKUM
30HaM. Metasuibl, AUJIEKTPUKH, TIOTYITPOBOIHHUKH.

31. IonxynpoBoguuku. CoOCTBEHHAsI U IPUMECHASI IPOBOIUMOCTbH ITOIYIIPOBOAHHUKOB.
DNEeKTPOHHO-/IBIPOYHBIN MTEPEXO/I.

32. Cocras sypa. ledekt maccel. DHeprust CBsi3u. SepHbIE CHITBIL.

33. 3aKoH paJIMOAaKTUBHOTO pacnaaa. AKTUBHOCTb.

34. 3aKOHOMEPHOCTHU -, 3-, Y-M3TydeHHI aTOMHBIX siiep. [Ipupona a- u B-pacnamos.

35. SnepHble peakuu. DHEPTUs U MOPOT PEAKIIHH.

36. DnemenTapHble yacTuibl. VX kmaccudukanums u B3auMHasi IPEeBPaiaeMocCTb.

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

Cemectp 2
OcHoBHasi InTEepaTypa

Cagenbes, 1. B. Kypc ¢usuku : yueOHoe nocobue : B 3 tomax / M. B. CaBenbeB. — 6-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Tom 1 : Mexanuka. MonekynspHas ¢usuka
— 2017. — 356 c. — ISBN 978-5-8114-0685-2. — TekcT : 351eKTpoHHbIH // JlaHb : 31eKTpOHHO-
oubmmoreuynas cuctema. — URL: https://e.lanbook.com/book/95163 (mata oOparmieHus:
15.11.2021). — PexwuM IOCTyMA: Ui aBTOPU3. [TOJIb30BATEICH.

Cagenbes, U. B. Kypc ¢usuku : yueOHoe nmocobue : B 3 tomax / M. B. CaBenbeB. — 2-¢
u3., crep. — Cankr-IlerepOypr : Jlanb, [6. T.]. — Tom 1 : Mexanuka. MonekynspHas ¢husuka
— 2006. — 356 c.

Kanauraukos, H. I1. OchoBsl ¢u3nku : yueObnuk : B 3 tomax / H. I1. Kanamnukos, M. A.
CMmonbIpeB. — 2-¢ m31. — Mocksa : Jlaboparopus 3nanuii, 2021 — Tom 1 — 2021. — 545 c.
— ISBN 978-5-00101-073-9. — Texkcrt : anexkTpoHHBbI // JlaHb : 31eKTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/176434 (nara oGpamenus: 15.11.2021). —

PexxuMm noctyna: 1y aBTOpH3. OJIb30BATENCH.
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Wponos, U. E. 3anaun mo o6eit pusuke : yaebnoe mocodbue / U. E. Uponos. — 14-¢
u3., crep. — Cankr-IlerepOypr : Jlanp, 2016. — 416 ¢. — ISBN 978-5-8114-0319-6. —
Texcr : anexTpoHHbIi // JlaHb : anexkTpoHHO-O0nbmoreuHas cucrema. — URL:
https://e.lanbook.com/book/71750 (nata o6pamenus: 15.11.2021). — Pesxxum gocryna: s
aBTOPU3. II0JI30BATEIICH.

Wponos, U. E. 3anaun no obmieit pusuke : yaedbnoe mocobdbue / U. E. Uponos. —4-e us .,
ucrnpsiaeHHoe, — M.:Jlaboparopust 6a30Bbix 3HaHmi,2001. — 432c¢. un

JonoHUTeIbLHAS JUTEpPaTypa

Kamamuuko, H. Il. OcHoBbl ¢u3uku : ydeOHOe mocobue : B 3 Tomax / H. IL

KanamaukoB, M. A. CmonasipeB. — MockBa : Jlaboparopust 3nanuid, [6. 1.]. — Tom 3 :
Yopaxnenuss u 3amaun — 2019. — 387 c¢. — ISBN 978-5-00101-649-6. — Teker :
AJIEKTPOHHBIN // Jlanb : ANIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/121230 (mata obOpamenus: 16.11.2021). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

Cemectp 3

CagenbeB, U. B. Kypc ¢usuku : yaeObnoe nocobue : B 3 tomax / . B. CaBenbeB. — 5-¢
u3n., crep. — Cankr-Ilerepoypr : Jlansp, [0. r.]. — Tom 2 : DnekrpuuectBo. Konebanus u
BoyiHbl. BomuoBas omrtuka — 2018. — 468 c¢. — ISBN 978-5-8114-0686-9. — Tekcr :
JICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTESIHAS cucTeMa. — URL:
https://e.lanbook.com/book/100927 (nata ob6pamenus: 15.11.2021). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

Cagennes, U. B. Kypc ¢usuku : yaeObnoe mocodue : B 3 tomax / . B. CaBenbeB. — 2-¢
u3n., crep. — Cankr-IlerepOypr : Jlanp, [6. 1.]. — Tom 2 : DnextpuuectBo. Konebanus u
BOJIHBL. BonHOBast ontrka — 2006— 468 c.

Uponos, U. E. 3agaun no obmeit pusuke : yaebnoe nocodue / U. E. Upogos. — 14-¢
u3[., crep. — Cankr-IlerepOypr : Jlans, 2016. — 416 c. — ISBN 978-5-8114-0319-6. —
Tekcr : anexTpoHHbI // Jlanb : aneKTpoHHO-0MOMMOTeUHast cucrema. — URL:
https://e.lanbook.com/book/71750 (nata obpamenus: 15.11.2021). — Pexxum noctyma: st
aBTOPH3. NIOJI30BATEIICH.

Hponos, U. E. 3agaun no obmet pusuke : yaebnoe nocodue / U. E. Uponos. —4-e uzn.,
ucrpasiennoe, — M.: JlabopaTopus 6a3oBbix 3Hanuif,2001. — 432c. :un

Kanammnukos, H. I1. OcHoBel ¢u3uku : yueOnuk : B 3 Tomax / H. I1. Kanamnukos, M. A.

CmongpipeB ; xynoxkunuku B. E. Ilkepun, B. A. Ilpokymun. — 2-e u3za. — Mocksa
Jlaboparopus 3uanwmii, 2021 — Tom 2 — 2021. — 609 c¢. — ISBN 978-5-00101-075-3. —
Texcr: onexTpoHHsbld / Jlanb :  2nekTpoHHO-OMOIMOoTeuHas cucrema. —  URL:

https://e.lanbook.com/book/176435 (mara oOpamenus: 16.11.2021). — Pexum goctyna: s
aBTOPU3. MTOJIb30BATENCH.

JlomoJiHMTeIbHAS JIUTEpaTypa
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Kanamaukos, H. II. OcHoBel ¢u3uku : yuebHoe mocobme : B 3 tomax / H. IL

Kamamauko, M. A. CmonapipeB. — MockBa : Jlaboparopusi 3Hanmid, [6. 1.]. — Tom 3 :
VYopaxkuenuss u 3amaun — 2019. — 387 c¢. — ISBN 978-5-00101-649-6. — Tekcr :
AJICKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/121230 (mata oOpamenus: 16.11.2021). — Pexum poctyma: as
aBTOPH3. MOJIb30BATEIICH.

Cemectp 4

CagenbeB, U. B. Kypc ¢usuknu : yuebHoe ocodue : B 3 Tomax / 1. B. CaBenbeB. — 7-¢
usn., crep. — Cankr-IlerepOypr : Jlawb, [6. r.]. — Tom 3 : KBanTtoBas omnrtuka. AToMHas
¢uzuka. dusnka TBepaoro tena. u3nkKa aTOMHOTO SApa U dJIeMeHTapHbIX yacTui — 2019, —
308 c. — ISBN 978-5-8114-4254-6. — TekcT: 31eKTpOHHBIN // JlaHb : 3JIEKTPOHHO-
ouOmmoteuynas cuctema. — URL: https://e.lanbook.com/book/117716 (mata oOparieHus:
15.11.2021). — Pexum gocTyma: s aBTOPHU3. MOIb30BaTENICH.

Cagennes, U. B. Kypc ¢usuku : yaebnoe mocoodue : B 3 tomax / . B. CaBenbeB. — 2-¢
u3n., crep. — Cankr-IlerepOypr : Jlawp, [6. r.]. — Tom 3 : KBanTtoBas omnrtuka. AToMHas

¢u3uka. Gusuka TBepaoro Tena. Gu3MKa aTOMHOTO siipa U 3iaeMeHTapHbIxX dactul — 2006, —
308 c.

Wponos, U. E. 3agaun mo obmieit ¢pusuke : yaedbnoe nocodue / U. E. Upogos. — 14-¢
u3n., crep. — Cankr-IlerepOypr : Jlanp, 2016. — 416 c. — ISBN 978-5-8114-0319-6. —
Tekct : onexTpoHHsli / Jlamb @  2JIEKTpOHHO-OMOnmMoTewHas cuctema. —  URL:
https://e.lanbook.com/book/71750 (mara obOpamenus: 15.11.2021). — Pexum gocrtyna: ans
aBTOPU3. IIOJI30BATEIICH.

Wponos, U. E. 3agaun o obmieit ¢usuke : yaedHoe nmocodue / U. E. Upomos. —4-e usn.,
ucrnpBiaeHHoe, — M.: JlabopaTopus 6a30Bbix 3HaHmi1,2001. — 432c. mn

Kanauraukos, H. I1. OcHoBsl ¢u3uku : yuebHuk : B 3 tomax / H. I1. Kanamnukos, M. A.

CmonneipeB ; xynoxauku B. E. Hlkepun, B. A. IlpokymmH. — 2-e m3g. — Mocksa :
JlaGopatopus 3Hanuii, 2021 — Tom 2 — 2021. — 609 c. — ISBN 978-5-00101-075-3. —
Texcr: onextpoHHsni// Jlamp : osnekTpoHHO-OMOnmoreuHas cucrema. —  URL:

https://e.lanbook.com/book/176435 (mara obpamienus: 16.11.2021). — Pexum moctyma: s
aBTOPH3. NIOJI30BATEIICH.

JlomoJiHuTeIbHAS JIUTEpaTypa

Kanamnukos, H. II. OcHoBbl ¢u3uku : yuebHoe mocobue : B 3 tomax / H. IL

Kamamaukos, M. A. CmonabipeB. — MockBa : JlaGoparopust 3Hanmii, [6. 1.]. — Tom 3 :
Vopaxknenuss u 3amaun — 2019. — 387 c¢. — ISBN 978-5-00101-649-6. — Tekcr :
AJIEKTPOHHBIN // Jlann : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

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

IIporpammHoe obecnieyeHue:

LMS n UnTepHeT-pecypcnl:
1. OGpa3zoBarenbHbiit moptan HUAY MU®U .URL: https://online.mephi.ru/
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LenTp nHPOPMAIIMOHHO-OMOINOTEUHOTO obOecneueHus yueOHo-HayIHOU nestensHocTn HUSAY
MU®U URL: http://library.mephi.ru/.

DOnekTpoHHas HWHPOpPMAIMOHHO-OOpazoBarenbHas cpeqa TWU  HUAY MHUOU URL:
http://stud.mephi3.ru/.

DneKTpoHHO-0MOaMoTeyHast cuctema Jlaup : 3nekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com.

Kypcel Benymux By30B Poccunruiatdopmber OTkpeiToe oOpa3oBanue https://openedu.ru//

1. MATEPHAJLHO-TEXHNYECKOE OBECIIEYEHUE YYEBHOM
JUCLMUIINHBI

Aynutopust A IPOBEACHUS 3aHATUHN JIEKIIMOHHOTO THITA, 3aHSATHI CEMUHAPCKOTO THIIA,
TPYNIIOBBIX ¥ HMHIUBUIYAJIbHBIX KOHCYJIBTAIMWA, TEKYHNIETO KOHTPOJIA W IMPOMEKYTOUHOM
aTTeCTallnu, Uil CAMOCTOSITEIILHOW PabOTHI:
npoekTop Nec + 5KpaH (HacTeHHBIH), KoMIblOTep: mpoueccop IntelPentium 4; omepatuBHas mamsTh
4GBDDR3; monutop KK Benq 19,5, knaBuatypa, mbiins, AdobeReader

Kaxaplii CTYACHT HWMEET CBOM JIOTUH M Tapoiib IS BXOJa B DIEKTPOHHYIO
uHpopMmarronHo-oopasosarensHyto cpeny TU HUSAY MUOU (http://stud.mephi3.ru/)

Kaxnpiii cTyeHT uMeeTAOCTYn K 3JIeKTpoHHO-OuOiamoreunoiicucrteme Jlans URL:
https://e.lanbook.com.

[Iporpamma coctaBnena B coorBercTBuM ¢ TpeboBanusimu OC BO HUAY MUDU no
HarpasieHuto noarotoBku 11.03.03 KoncTpynpoBaHue U TEXHOJIOTUS 3JIEKTPOHHBIX CPEJICTB.

ABTop: 3aB.kadeapoii oomei puznku M.D. Cokosnos
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