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Jlabopar. paboThI, yac. 16 16 16 16 64
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CPC, uac. 53 35 8 8 104
KCP, ygac. - - - - -

®dopma KOHTPOJISI — IK3aMEH 27 45 36 36 144

r. Jlecuoun — 2021 r.




AHHOTANUA

Jucrumanna «®Pu3nKa» JaeT NPENCTaBICHUE O COBPEMEHHON (M3MYECKON KapTHHE
MHpa, 3aKJIAIBIBACT OCHOBBI €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS, CIYXKHUT (PyHAAMEHTOM
OOIETEeXHUYECKOW JpyauInu, (GOPMHUPYET HABBIKM SKCIHEPHUMEHTAJIBHOTO HCCIIECIOBAHHS
(bU3MUeCKUX SIBICHHUH U MPOLIECCOB.

1. IEJb OCBOEHUS YUYEFHOM JUCIUILINHBI

Heapio yueOHoil aucuumanabl «@Pu3nka» sBIAETCA (POPMUPOBAHUE Yy CTYICHTOB
OTIOPHBIX 3HAHWM, MO3BOJSIOMIUX BBIIECTUTH OCHOBOIIOJIATAIOIINE OMBITHBIE 3aKOHBI U HA MX
OCHOBE IIOCTPOUTH METO/] TO3HAHUSI IPUPOJAHBIX SIBJICHUH.

I'imaBHO¥M 3ajaveil IUCLUIUIMHBI SBJIAETCS O3HAKOMIICHHE CTYIEHTOB C OCHOBHBIMU
(GyHIaMEHTATFHBIMU TOHSATUSMU U 3aKOHAMHU COBPEMEHHOH (DM3HKH, C SKCIIEPHUMEHTATLHBIMU
(dakTamu, OJI0KEHHBIMU B OCHOBY (PU3HKH.

Yyeonbie 3a1a4M ANCHUILINHBI:

B mporuiecce u3yueHus: AMCUUIIINHBI CTYACHTHI I0JKHBI OBJIA/IETh 3HAHUSAMU:

- OCHOBHBIX ()YHJJAMEHTAJIbHBIX 3aKOHOB KIIACCUYECKON U COBPEMEHHOW (DM3UKH;

- 0 Pa3IMYHBIX (PU3NYECKUX MOJEISAX OKPYXKAIOIIEr0 MUpa W TPaHHIAX MPUMEHUMOCTHU
(buU3NIEeCKUX TEOpHii;

- paboThI C HAYYHOH M HAYYHO-METOANYECKON JIUTEePaTypoHu;

- TpoBeIeHUS (HPU3UIECKOTO IKCIIEPUMEHTA U 00paOOTKH Pe3yabTaTOB U3MEPCHHA, aHAIIN3a
MOJIyYEHHBIX PE3yJIbTaTOB;

- HCIIOJIb30BaHMs MaTeMAaTHYECKOTO armapara (pu3uKu;

- peleHus MPAKTUYECKUX 3a]a4, BO3HHUKAIOIIMX B MOCIEAyIIeld MNpodecCHoHaTbHON
NeSITENIbHOCTH.

2. MECTO YYEBHOM JUCIIATLJIMHBLI B CTPYKTYPE OOII BO

Hucuumnnuza «®u3nka» u3ydaeTcsl CTyJeHTaMH NEpPBOrO0 M BTOPOro Kypca, BXOJIUT B
TEOPETUYECKUI OJIOK eCTeCTBEHHO-HAyyHOro MoAyns pasjena b.1, oOs3arenbHOM dacTu
yueOHOro IUTaHa TIO0 HAaMpaBJICHUIO MOATOTOBKH  «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE
o0ecrieyeHne MAaIIMHOCTPOUTENBHBIX MPOU3BOACTB» Mpoduist nmoArotToBku «KommbroTepHoe
MPOEKTUPOBAHNUE U TEXHOJIOTHS ITPOU3BOJICTBA U3IAECIUN».

JlcuumuirHa OCHOBBIBAETCS HAa 3HAHUSAX U YMEHHUAX, CHOPMHUPOBAHHBIX Y 00yJaromuxcs B
pe3ynbTare 0OCBOEHUS MIKOJIBHBIX KypcoB «Pu3uka» u «MaTemaTukay.

BX01HOM KOHTPOJIb 3HAHUIN HE IIPENYCMAaTPUBACTCA.

Jannast nucuuruiMHa sBiseTcss (GyHIaMEHTAIbHOM W TpedyeT Al CBOEro H3yudeHus
OTIpPENIeJIEHHOT0 YPOBHS MaTeMaThdeckod KynbTypel. IlpenogaBanue ¢Qu3Mku C TmepBOro
ceMecTpa TMpeArnoiaraeT MPOBOAUTh MaTeMaTHYeCKUE OTCTYIJICHUS 10 XOJIy H3y4eHus
npeamera. BmecTe ¢ TeM akLEHT JenaeTcd Ha IOHUMaHMe (U3MUECKUX SBICHUH, HX
B3aMMOCBS3M, (OPMUPOBAHHE HAYYHOI'O MHPOBO33PEHHUSI M COBPEMEHHOrO (hU3HUYECKOTO
MBILICHUS, TPUOOPETEHUH HAaBBIKOB (PU3NUYECKOTO MOJCIUPOBAHMS TPUKIAJHBIX 3a]a4
OyyIIero HampaBJICHUS TTOATOTOBKH.

N3yueHne TUCHMIIMHBI HEOOXOIUMO JUIs JallbHEHIIEro U3y4yeHus TaKuX JUCIUIUINH, KaK
"Teopetnueckas mexaHuka", "OcHoBbI TerioMaccoodmena", "ComnportuBiieHne MaTepuaioB',
"T'mppaBnuka" u ap.

VYKa3zaHHBIE CBSI3M W COAEp)KaHUE JUCHUIUIMHBI «Pu3nka»  JalT 00ydarolemMycs
CHUCTEMHOE IPEACTABIEHUE O KOMIUIEKCE H3ydaeMbIX AMCHMILIIMH B cooTBercTBUM OC BO
HUAY MU®OU, uto obecrieunBaeT COOTBETCTBEHHBIN TEOPETUICCKUN YPOBEHD M TIPAKTHIECKYIO
HaNpaBJIEHHOCTh B cucTeMe 00yueHHs Oyymiel AesiTeIbHOCTH OaKaiaBpa.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVIAHUPYEMBIE PE3YJIbTATHI
OBYYEHUA

[Iponiecc m3ydyeHus: nucuuiuinHbl «®Du3ukay HampapjieH Ha (HOPMUPOBAHHUE CICTYIOIIUX
komnerennui: YK-1, YKE-1.

Kon

S — KoMmnereHnunus
VK-1 CrocobeH ocymeCTBmETL MOMCK, KPUTHYECKUI aHAJIM3 U CUHTE3 WH(pOpMaIuu,
IIPUMEHATh CUCTEMHBIN NOAXO0J IS PELICHUS [TOCTAaBICHHBIX 3a]1a4
Croco0eH  HCIOJIL30BaTh  3HAHUS €CTECTBEHHOHAYYHbIX  JIHUCUMIUINH,
VKE-1 IIPUMEHATH  METOJABl  MaTreMaTW4eCKOro aHajan3a W MOJIEIIMPOBaHWUA,

TEOPETUYECKOTO M OSKCICPUMCHTAJIIBHOI'O HCCIECAOBAaHHA B IIOCTAaBJICHHBIX
3agadax

I/IH,I[I/IKaTopaMI/I JOCTHIKEHMS KOMIETECHIIUM SIBIASIOTCS:

Kon
KOMIIETEHIIU

Kon

Nupuxarop
WHJMKaTopa

YK-1

3HaTh: MeToAMKM cOopa U 00paOoTKM HH(pOpMaLUM;
aKTyallbHbl€  POCCHICKME U  3apyOeXHbIEe  HMCTOUYHUKH
napopmanmu B cdepe MpodeccCHOHATLHON IesATSIBHOCTH;
METO]I CUCTEMHOT'0 aHaJIn3a

3-YK-1

YMeTb: MPUMEHATh METOJUKH TOWCKa, cOopa W 00paboTKh
V-VK-1 nHGOpMAalLUY; OCYIIECTBIATh KPUTHUECKUN aHAIU3 U CUHTE3
nH(OpMAaINH, TTIOYYCHHON U3 pa3HBbIX HCTOYHUKOB

Bnaners: Meromamum  moucka, cOopa Hu  00paboOTKH,
B-VK-1 KPUTUYECKOI0 aHall3a M CHUHTe3a MH(OpMalMM; METOIUKOMN
CHCTEMHOI'0 TI0JIX0/1a JIsl pellIeH!s] TOCTABJICHHbIX 3aJa4

VKE-1

3HATh: OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUYHBIX IJUCIMILUIUH,
3-YKE-1 METOABl MATEMaTUYECKOIO0 aHaIM3a W MOJACIHUPOBAHUA,
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOIO UCCIICJOBAHMSI

YMETh:  HUCIOJIB30BaThb  MAaTEMaTU4YECKHE  METOABl B
TEXHUYECKUX  IPUIOKEHUSAX, PACCUUTHIBATH  OCHOBHBIE
V-VKE-1 YUCJIOBBIE XAapaKTEPUCTUKHU CIIy4alHBbIX BEJIWYMH, pEIIaTh
OCHOBHBIE 3aJa4d MaTEMaTU4YECKOM CTAaTUCTHUKHU; pellaTh
TUIIOBBIE PACYETHBIE 3aa4H

BJIQJIETh:  METOJAaMU  MaTeMaTUYecKOro  aHaiu3a |
MOJIETTUPOBAHUS; METOJIaMU PELICHHS 3a/1a4 aHallu3a U pacueTa
B-YKE-1 XapaKTePUCTUK (PUBNYECKUX CHUCTEM, OCHOBHBIMHU IMpHUEMaMHU
00pabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX, METOJJaMU PabOTHI C
MPUKJIAJHBIMU IPOTPAMMHBIMH MPOAYKTAMH

4. BOCHHUTATEJIbBHASA PABOTA

Kon | Hampasnenue/uenu Co3naHue ycrnoBHid, Mcnonp30BaHne BOCIUTATEIBHOTO
o0eceunBarOIINX: MOTEHIMAJIa YIeOHBIX JTUCIUTUTHH
B16 | IIpodeccuonansHoe | dopMupoBanue KylbTypsl | Mcnoiab3oBaHHE BOCIIUTATEIBHOTO
U TPYZIOBOE MCCIIeI0BATEIbCKOM 1 MOTEHINAIA TUCIUTUINH
BOCIIUTaHHE HHXEHEPHOU o01enpoheccuOHATEHOTO MOYJIS
JEATeILHOCTH 1151 POPMHUPOBAHUS HABBIKOB

BJIaACHUSA BBPHCTI/I‘ICCKI/IMI/I
METOJaMH TIOMCKa U BEIOOpa




Kon

Hampasnenue/nenu Co3naHue yciaoBuid, Hcnonp3oBaHne BOCIUTATENIHLHOTO
O6€CH€‘-H/IBaIOH.II/IXI IIoTCHIIMa1a y’-Ie6HBIX AJUCLHUIIIINH

TEXHHUYECKHUX PELICHUI B YCIOBHIX
HEONPE/IEIIEHHOCTH Yepes
crienaIbHbIeC 3a1aHus (METOJUKH
TPU3, mopdonornueckuii anamms,
MO3TOBOM IITYPM H Ip.), KyJIbTYpBI
UH)KEHepa-pa3paboTuuKa uepes
OPraHMU3aLHIO IPOCKTHOM, B TOM
YHCIIE CAMOCTOSATENBHOM paboThI
00Yy4YalOIMXCS C UCITIOJIb30BAHUEM
MIPOrPaMMHBIX TAKETOB

Opl"aHI/IBaI_II/IH HHTCPAKTHBHBIX MepOHpI/IﬂTI/Iﬁ n peam3anusa CIICHHAIU3HUPOBAHHBIX

33,Il21HI/II71 C BOCIIMTATCJIBHBIM M COLTMAJIbHBIM aKIICHTOM:

5.

BBIOOP CITIOCOOOB M METOJIOB pelieHHs (PU3NIECKUX 3a71ad (CaMOCTOsITeIbHAs paboTa);
BBHITIOJTHCHUE W 3alluTa JabOpaTOPHBIX pa0OT HAa TEMBI, CBSI3aHHBIC C JICKIIMOHHBIM
MaTepHaIoM JAMCIUILUINHEI (JabopaTopHas pabora).

[TepeunciieHHbIE MEPONIPUATHS HAITPABJICHBI HA:

dbopMUpOBaHUE HABBIKOB PEIICHUS Pa3INYHbIX (PU3MUECKUX 3a7ad,

(dbopMUPOBaHHE Y CTYACHTOB TPYIOBOW MOTHBAIMM W AKTUBHON NpO(heCcCHOHATHHOU
MO3UIUH, TUYHOTO TPYI0II00US;

pa3BUTHE TBOPYECKMX YMEHMH W  HaBBIKOB, (dbopMUpOBaHHE TBOPYECCKOTO
npohecCHOHANbHO-OPUEHTUPOBAHHOTO  MBIIUICHUS, HEOOXOAMMOIO sl  pPEeUICHHS
HECTAHAAPTHBIX 3a]a4.

CTPYKTYPA Y COJAEP)KAHUE YYEBHOM JUCIIUILINHBI

OO6m1ast Tpy1I0€MKOCTh TUCIHUIUIMHBI cOCTaBisieT 14 3aueTHbIX equnul, 504 daca.

Ne | HammenoBanwme paznena yaeOHON Buner yueOHoi O0s3ar. Artrecta | Makcu
n/ JHCLUATUTHHBI JeATEIEHOCTH, BKIIFOYas TeKYILHH oy MaJlbHBI
i CaMOCTOSATEIBHYIO KOHTPOJTb paznena | i Oan
paboTy CTyICHTOB H ycnieBaemoc | (gpopma, 3a
= TPYJIOEMKOCTb B TH Hedensr) | pasmen
‘E’( aK.uacax (¢popma,
Q
s Heoenst)
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R
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= = O
1 kypc, 1 cemectp
1 | Pazgen 1. Mexanuka JIP1-2
JIP2-6
1-10 |16 | 16 | 8 | 36 KH1-10 | 30
b/131-9
T1-10
2 | Paznen 2. MonekynsapHast JIP3-12
(CTaTI/ICTI/I‘-IeCKaSI) (bnznznca u 11-16| 8 8 8 17 JIP4-15 KN2-16 30
TEPMOANHAMUKA B/132-15
T2-16
Hroro B Teuenune cemecrtpa 24 1 24 | 16 | 53 60




DK3aMeH 40
HUTOI'O 3a 1-i cemectp 100
1 Kypc, 2 cemecTp
Paznen 3. DnekTpuyecTBo JIP1-1
JIP2-7
1-8 |14 14| 8 | 20 BJI31-7 KWN1-8 30
T1-8
Pa3znen 4. Marnetusm JIP3-9
JIP4-11
9-16 | 10 | 10 | 8 15 BJI32-15 Knz2-16 | 30
T2-16
Hroro B TeueHune cemectpa 24 | 24 | 16 | 35 60
DK3aMeH 40
HUTOT'O 3a 2-i1 cemectp 100
2 Kypc, 3 cemecTp
Paznen 5. Mexanuueckue u JIP1-3
3IIEKTPOMArHUTHBIE i JIP2-6 i
KOJIeOaHUs U BOJTHBI 1712112 4 2 B/131-6 Kyt-7 30
T1-7
Pa3nen 6. BonHoBas u JIP3-9
KBAHTOBAS ONTHKA 816 |12 |12 | 12 | 6 | P44 a6 | 30
b/132-15
T2-16
Hroro B TeueHune cemectpa 24 | 24 | 16 8 60
OK3aMeH 40
NTOI'O 3a 3-ii cemecTp 100
2 Kkype, 4 cemectp
Paznen 7. KBanToBas pusuka JIP1-4
1-7 |14 114 | 8 4 b31-6 | KUI1-7 25
T1-7
Paznen 8. DnemeHThI JIP2-11
KBaHTOBOM CTaTUCTUKU U JIP3-12
(3HKH TBEPIOTO TeNa. 7-16 | 10 | 10 | 8 4 JIP4-14 | KM2-16| 35
Snepnas dpusuka bA32-15
T2-16
Hroro B TeueHue cemectpa 24 | 24 | 16 8 60
OKk3aMeH 40
HUTOTIO 3a 4-it cemectp 100

Yenosenvie obo3nauenus:

JIP — nabopamophas paboma ¢ nopsaoKo8biM HOMEPOM U YKa3aHuem, uepes oeguc, Hedeu

I’lpOGé@@Hu}l 3AHAMUAL.




T — mecm no umozam pazoena ¢ nopsAOKO8bIM HOMEPOM U YKA3AHUEM, yepe3 oeqpuc, Heoeau
nposedeHusl.

BJ[3 — bonvuoe oomauwinee 3a0anue ¢ nopsaoKo8bIM HOMEPOM U YKA3aHUeM, yepes deduc,
Heoenu 3auumsl 3a0aHUSL.

HAUMEHOBAHME TEM U COJAEP)KAHME JEKIIMOHHBIX 3AHATUI

Pazoen 1. Mexanuxa

Ilpeomem ¢husuxu. Metoabl (U3NYECKOTO HCCIEAOBAHMS: OIBIT, THUIOTE3a, IKCIEPHUMEHT,
teopus. Poib pu3MKK B pa3BUTUM TEXHUKU M BIUSHUE TEXHUKH Ha pa3Butue ¢usuku. CBs3b
¢usuku ¢ npyrumu Haykamu. JuddepenunpoBanre BEKTOpOB.

Tema 1.1 Kunemarnka MaTepHaIbHOW TOYKH.
[IpencraBieHust 0 CBOMCTBaX MPOCTPAHCTBA M BPEMEHM, JIEKAIUME B OCHOBE KJIACCHUYECKOM
(HBIOTOHOBCKOI) MEXaHHKHU. DJIEMEHTbl KHHEMATHKU MAaTepUAIbHON TOYKU. 3aKOH JBUKCHHUS
MaTepuaibHOW TOUKH. CKOpPOCTh M YCKOPEHHE TOYKHM KaK IPOU3BOJHBIE Paguyca-BEKTOpa IO
BpeMeHu. HopMmanpHOe W TaHreHUMallbHOE YCKOpeHus. Paanyc KpUBU3HBI TpPAa€KTOPHUHU.
[ToctynarenbHoe JBUKEHUE TBEPIOTO TENA.

Tema 1.2 JlunamMmuyeckre TPUHIIUIIBI MEXAHUKH.
[TonsiTe COCTOAHMS B KJIACCHUUECKON MEXaHMKe. 3aKOH MHEPLUU U HHEPIHAIbHBIE CHUCTEMBI
oTcueTa. 3aKOHbI TUHAMUKU MaTE€pUAIbHOW TOUKU U CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. Y paBHEHUS
neuxeHus. lpupona cwin. Cuiibl ynpyroctd M CUjbl TPEHHs. 3aKOH BCEMHUPHOIO TATOTEHUS.
BueuiHne n BHYTpEHHHE CHUJIbI. 3aKOH COXPAHEHUs UMIIYJIbCA U €r0 CBA3b C OJHOPOJHOCTHIO
npoctpancTBa. LleHTp macc (LeHTp MHEPIIUK) MEXaHUYECKON CHCTEMbI U 3aKOH €T0 JABUKCHUSI.

Tewma 1.3 Pabora u sHeprus.
OnemeHTapHas paborta cuibl. PaboTa cuibl U ee BbhIpaK€HUE yepe3 KPUBOJIMHEHHBIN MHTErpall.
MormuHocTs. KuHeTndeckast SHEprusi CUCTEMBI U €€ CBSI3b C padOTON BHEUIHUX U BHYTPEHHUX
CHJI, IPUJIO’KEHHBIX K CUCTEME.
[Tone xak ¢opma MaTepuH, OCYLIECTBISIONIAs CHJIOBOE B3aMMOJEHCTBHE MEXIY YacTHLIaMHU
BenlecTBa. [loTeHIManbHas 3HEPrus MaTepUaJbHONM TOYKM BO BHEIIHEM CHUJIOBOM IIOJIE U €€
CBS3b C CWJIOH, JEHCTBYIOLEH Ha MaTepualbHyl0 TOuKy. llojle UEHTpalbHBIX CHIL
[ToreHunanbHast SHEPTUS CUCTEMBI. 3aKOH COXPaHEHMs] MEXaHMYECKON SHEprHuH U €ro CBS3b C
OJIHOPOAHOCTBIO BpEMEHH. Jnccunanus sHepruu. 3aKOH COXpPaHEHMsI U NPEBPALLEHUS SHEPTUH.
VY nap abCcoNOTHO YIPYTUX U HEYNIPYTUX TEI.

Tema 1.4 MoMeHT uMmynbca.
MOMEHT UMITyJIbCa MATE€PUATbHOM TOYKA U CUCTEMBl. MOMEHT CHIIbI. YPaBHEHWE MOMEHTOB.
3aKOH COXpaHEHHsI MOMEHTA UMILYJIbCa MEXaHUYECKON CHCTEMBI U €T0 CBSI3b C U30TPOITHOCTHIO
MIPOCTPAHCTBA.

Tema 1.5 Kunemarnka u JuHaMuKa TBEPJIOTO Tea.
DOneMeHTbl KWHEMAaTUKH BpalaTeNbHOTO JABM)KEHUS. YTJIOBask CKOPOCTh U YIJIOBOE YCKOPEHHE,
UX CBA3b C JIMHEWHBIMM CKOPOCTSIMH M YCKOPEHHUSMHU TOYEK Bpaularomerocs tena. MOMEHT
UMIyJbCa Tela OTHOCUTEIbHO HEMOJABMKHOW OCH BpalleHHus. MOMEHT UWHepLUUu Tena
OTHOCUTEJIBHO OCH. YPaBHEHHME JMHAMUKHM BpallaTeIbHOIO JABM)KEHHS TBEPAOro Teja
OTHOCHUTEJIbHO HEeMOoJABWKHOM ocu. KuHeTnueckast sHeprusi Bpamjatonierocsi tena. Pabora cui,
IIPWJIOKEHHBIX K Bpaarouemycs teny. Inockoe nBuxeHue rena.

Tema 1.6 HemneprpanpHble CHCTEMBI OTCYETA.
Cunel nHEpUMH.

Tema 1.7. DneMeHTBI MEXaHUKU KUIKOCTEH.
VYpaBHeHus HepaspeiBHOCTH U bepHymnun. Bsskocts. JlamuHapHbIi U TypOYIEHTHBIH pPEXHUMBI
TEUYEHUS KUIAKOCTEH. J[BH)KEHHE Tell B KUIAKOCTAX U razax.

Tema 1.8 PensitTuBuCTCKasi KWHEMATHKA.
[Tpuntun oTHOCHTENEHOCTH B MexaHuke. [IpeoOpa3zoBanus ['ammnes. [TocTynarer



CIELUAIBbHON  TEOPUM  OTHOCHUTEIIBHOCTH. [IpeoOpazoBanust  Jlopenma. [TonsTne
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 PenaruBucrckast JUHAMUKA.
PenstuBucTckuil umnynabc. OCHOBHOM 3aKOH PEISTUBUCTCKON JUHAMUKH MAaTePUAIbHON TOUYKH.
PenstuBucTCKOE BBIpaXEHUE I KMHETUYECKOW IHEpruu. B3anMmMOCBA3b Maccbl U 3HEPTUM.
OHeprus cBsi3u cucTeMbl. COOTHONIEHHWE MEXAY IMOJHON SHEPrued W HUMIYJIbCOM YaCTUIIHI.
[Mpuammn >xBuBalieHTHOCTU. [loHsATHE 00 OOIICH TEOPUM OTHOCHUTENBHOCTH. [ paHUIIBI
MIPUMEHUMOCTH KJIACCUYECKOH (HhIOTOHOBCKOM ) MEXaHHKH.

Pa3zoen 2. Monexynspuas (cmamucmuueckas) ¢uzuka u mepmoOuUHAMUKa

Bseoenue. CTaTUCTUYECKUH U TEPMOJMHAMUYECKUI METO/BI UCCIEIOBAHUSA MAKPOCKOIUYECKUX
ten. TepmonrHaMuyeckue napamerpsl. PaBHOBECHBIE COCTOSIHUSA U MPOLIECCHI, UX U300pakeHne
Ha TEPMOJMHAMUYECKUX AMATrPAMMAaX.

Tema 2.1 Kunernueckasi Teopust HA€IBHOTO rasa.
BriBOoz ypaBHEHMS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UICAIBHBIX ra30B U1 JABJICHUS U €T0
cpaBHeHME ¢ ypaBHeHMeM Kunaneiipona-MenneneeBa. CpenHss KHUHETHYECKash SHEprus
HOCTYNATENBHOTO IBUKEHUS MOJIEKYN. MOJEKYISIpHO-KMHETHYECKOE TOJIKOBaHUE aOCOIIOTHON
Temneparypbl. Unciao cremeHell cBOOOIBI MOJIEKYNBI. 3aKOH PaBHOMEPHOTO pacHpeAeieHHS
SHEPI'UHU IO CTENEHSAM CBOOOAbI MOJIEKYIL.

Tema 2.2 [1epBoe Hayamo TEPMOTUHAMHKH.
Pa6ota ra3a npu usmenenuu ero oobema. Konmuecto Temnotsl. Tennoemkocts. IlepBoe Havano
TepMoAuHaMHUKU. IlpuMeHeHue mepBOro Havyala TEPMOAMHAMMKM K H30MIpoLeccaM U
anauabaTHOMY IIpolleccy HaeanbHOro rasa. YpasHeHue Ilyaccona anmabaTtHOro mporuecca.
3aBUCUMOCTh TEIUIOEMKOCTH HJACAIBHOTO Ta3a OT BHUAa Mpoiiecca. llonmutpomHsiii mporecc.
Knaccuueckass MOJEKYISIPHO-KMHETHYECKAs TEOPHS TEIIOEMKOCTEH HICANBHBIX Ta30B U €€
OTpaHUYEHHOCTh. ['paHUIBl NPUMEHHMOCTH 3aKOHa pacHpeleNieHUuss HYHEPrud U TOHATHE O
KBAaHTOBAHUU 3HEPTUM BpaIlleHUs U KOJIeOaHU MOJIEKYII.

Tema 2.3 Pacnipenenenne MOJIEKYJI 110 CKOPOCTSIM U DHEPTHUSIM.
3akoH MakcBemna uid paclpelesIeHus MOJIEKYJ ra3a 10 CKOPOCTSM M JHEPrUsM TEIUIOBOTO
JIBUKEHUS. OKCIIEpUMEHTaJbHas MPOBEPKAa 3aKOHA PAaCHpEENICEHUs] MOJEKYJI 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 TEPMOIMHAMHKH.
Kunerndeckue siBneHus. SIBneHus nepeHoca B TEPMOJUHAMUYECKH HEPABHOBECHBIX CHUCTEMaX.
OnbITHBIE 3aKOHBI AU(PY3UH, TEMIONPOBOJHOCTH U BHYTpeHHero TpeHus. CpenHee 4uCIO
CTOJIKHOBEHUIl M CpeaHss JiIMHa CBOOOAHOro mpobera Monekyn. 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
xonoauibHble MammHbl. [{ukn Kaprno u ero KIIJI miga wmpeansHOro rasa. Bropoe Hauano
tepmoauHamuku (popmynupoBku Kiaysuyca u Tomcona). HezaBucumocts KIIJ[ nukna Kapuo
OT Tpupoabl pabouero Tena. DHTponus. ODHTPONUS HAeadbHOro rasa. CraTucTuyeckoe
TOJIKOBaHHE BTOPOTO Hayana TepMOAMHAMHUKHU. TpeThe Hayasio TepMoIuHaMUKU. DIIyKTyaluu.

Tewma 2.6 PeanbHble Ta3bl ¥ )KUIKOCTH.
OtcTymieHuss OT 3aKOHOB MIEalbHBIX ra3oB. CHibl MEXKMOJIEKYJIIPHOIO B3aMMOJCHCTBHUS B
razax. D¢ ¢eKTUBHBINA aAuamMeTp MOJeKyl. YpaBHeHHe Ban-nep-Baanbca. CpaBHeHHe M30TEpPM
Ban-pep-Baanbca ¢ skcnepuMeHTanbHbIMU. Kputndeckoe coctosiHue. BHYTpeHHAS 3Heprust
peanbHOro raza. OcoOEHHOCTH KUAKOTO COCTOSTHHUSL.

Tewma 2.7 ®a3oBbie paBHOBECHS U (ha30BBIC MTPEBPAIICHUSI.



®da30BBIC IPEBPAIICHHS IEPBOTO M BTOPOro poaa. Ternora ¢a3oBOro mepexoja mepBoro 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. [Ipuanun cynepnosunuu. Pacder 31eKTpOCTaTUYECKHUX IOJIEH
MeTo1oM cynepriozuuuu. [lone qunos.

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

Tema 3.3 DnekTpocTaTHUECKOe MOJIE B TUIIEKTPUIECKOH cperie.
CBs3aHHbIEe 3apsipl B OUAJIEKTPUKAX. THUIBI JUAJIEKTPUKOB. DJIEKTPOHHAS UM OPUEHTALIMOHHAs
nossipu3auuu. MuaynupoBaHHbll aunonbHblE MOMeHT. [loisipusyemoctb Mosekyiibl. Cuibl,
JEHCTBYIOIIME HAa JKECTKUN JAMIIONb B 3JIEKTpudeckoM moisie. llonspusanusi IUAIIEKTPUKOB.
[TonsspuzoBaHHOCTb. JlM3deKTpUUecKas BOCHPUMMYHUBOCTH. Teopema Octporpaackoro-I'aycca
JUISL DJIEKTPUYECKOTO IO B AMDJIEKTPUKE. OJIEKTPUYECKOoe cMelleHue. Juanexrpuueckas
IPOHULAEMOCTD CPE/Ibl. Y CIIOBUS HA TPaHUIIE pa3zelia AUIEKTPUKOB. CEerHEeTOIEKTPUKH.

Tema 3.4 [IpoBOTHUKY B 3JI€KTPOCTATHUECKOM IIOJIE.
Pacripenenenue 3apsiioB B IPOBOJHUKE. DIEKTPOEMKOCTh YEAUHEHHOTO IPOBOAHMKA. B3anMHas
€MKOCTb JIBYX TPOBOJHUKOB. KOHIEHCATOPBI.

Tema 3.5 DHeprus 3JEKTPUIECKOTO MOJIS.
OHeprus 3apsHKCHHBIX YEIMHEHHOIO IPOBOJHMKA, KOHJEHCATOPa, CUCTEMBI IIPOBOJIHUKOB.
OHeprus snekTpocraTudeckoro mnoss. OObeMHas IJIIOTHOCTH 3Hepruu. [IpumeHeHue 3akoHa
COXPaHEHHMsI SHEPTUU K PacyeTy OHIEPOMOTOPHBIX CHIL.

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

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

Pazoen 4. Macnemusm

Tema 4.1 MarautHoe 1oJjie B BaKyyMme.

MarnutHoe mnosnie. MaruutHass uHAaykuusa. 3akoH buo-Capapa-Jlannaca u ero nmpuMeHEHUE K
pacyeTy moJied MPOBOJHUKOB C TOKOM. MAarHMTHOE IMOJ€ MNPSMOJIMHEWHOTO IMPOBOJHHUKA C
TOKOM. MarHutHoe moJyie KpyroBoro Toka. MarHUTHbIi MOMEHT BHUTKa C TOKOM. MarHuTtHoe
moyie cosieHousia. BuxpeBoil XapakTep MarHMTHOTO TOJIS. 3aKOH TOJIHOTO TOKa (TeopeMa o
HUPKYJSIIUM BEKTOpPa MAarHUTHOW MHAYKIIMU) U €r0 NPUMEHEHUE K pacdyeTy MAarHUTHOIO MOJis
TOPOW/IA ¥ JJINHHOTO COJICHOW/IA.

Tema 4.2 JleiicTBre MAarHUTHOTO TIOJISI HA IBHIKYIITUECS 3aPsIIbl U IPOBOJHUKHU C TOKOM.
JlelicTBMe MAarHUTHOTO MO8 Ha ABWXKymmica 3apsana. Cuna JlopeHma. 3akoH Awmmepa.
PenstuBucTCKOE TONKOBAaHME MArHUTHOIO B3aUMOJEHCTBUS IPOBOJAHMKA C TOKOM H
JBIKYIIETOCS DJIEKTPUYECKOro 3apsja. [[BHykeHHe 3apsyKEHHBIX YacTHI[ B MarHUTHOM IIOJIE.
[TpuHIMn nefcTBUS LMKIMYECKUX YCKOpUTENel 3apsikeHHbIX yacTuil. Dddext Xomra. MI'/I-
reHeparop. KoHTyp ¢ TOkOM B MarHuTHOM Itosie. MarauTHbIN noTok. Teopema OcTporpaackoro-
["aycca. PaGota nmepemerieHus: MPOBOIHMKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJI€.

Tema 4.3 MarautHoe 1moJjie B BEIECTBE.

MarauTHble MOMEHTBI aTOMOB. TuIbl MarHeTUKOB. HaMarHnueHHOCT. MUKpPO- U MakpOTOKH.
MarnuTHass BOCHPHMMYHMBOCTH BEIIECTBA. 3aKOH IIOJIHOO TOKAa JUIi MAarHUTHOrO NOJIA B
BellecTBe. HanpsykeHHOCTh MArHUTHOTO MOJIA. MarHuTHas MPOHULIAEMOCTh CPElbl. Y CIIOBHS HA

TPaHMIIE IBYX CPE/I.



Tema 4.4 DnexTpoMarHuTHass HHAYKITHUS.
SIBiieHME ANEKTPOMArHUTHOW MHAYKUUU. 3akoH JIeHna. 3aKOH 3J€KTPOMAarHuTHOW MHAYKIUU U
€ro BBIBOJ| M3 3aKOHA COXPaHEHHWs dHepruu. SBnenue camomHaykuuu. MHIykTUBHOCTH. TOKM
IpU 3aMbIKAHUM W pa3MbIKAHMM Lenu. SIBleHHe B3aMMHOW MHAYKUMH. B3aumnas
WHJYKTUBHOCTb. DHEPrus CHUCTEMbl MPOBOJHUKOB C TOKOM. OObeMHasi IJIOTHOCTh 3HEPTUU
MarHUTHOTO MOJIs B HepeppOMarHUTHOM cpejie.

Tema 4.5 OcHoBBI TEOpUU MakcBeria.
BuxpeBoe onektpuueckoe mose. Tok  cmemieHus.  YpaBHeHMss — MakcBemia s
AIIEKTPOMArHUTHOTO TOJNsI B HMHTErpayibHod W auddepenunansHoil Gopmax. MaTepuanbHbie
ypaBHeHus. KBazucrannonapuele TOkH. [IpUHIIAIT OTHOCUTENIBHOCTH B 3IEKTPOJINHAMUKE.

Pazoen 5. Mexanuueckue u snekmpomacnumuole KO1eOAHUS U BOJIHbL

Tema 5.1 'apmonunueckue Konedanusl.
XapakTepUCTUKH rapMOHHMYECKUX KoJIeOaHuH. INapmonnuecknuii OCLIMJUISTOP.
JuddepennnanbHoe ypaBHEHHE TapMOHUYECKUX KoyieOaHWH. MexaHW4YecKne rapMOHUYECKHE
koneOanus. [lpyxuHHBIN, GU3MYECKUH W MaTEeMaTHUYECKUH MAsSTHHUKH. OJEKTPUYECKUI
KOJICOATENbHBIA KOHTYp. DHEprusi rapMOHHMYECKHX Kosiebanui. CIliokeHHEe TapMOHUYECKHX
KoJIeOaHUH OJHOTrO HalpaBlIeHUsT M OJMHAKOBOM uacToThl. buenusa. CroxeHue B3aWMHO
NEPNEeHIUKYIAPHBIX KojleOaHui. AHrapmMoHuuyeckuil ocuuwmiarop. Ddusnueckuil  cMmbIca
CIEKTPAJILHOTO Pa3JI0KEHUS.

Tema 5.2 3aryxaroiiye U BbIHYX/IEHHbIE KOJ€0aHNs.
Juddepenumanbaoe YpaBHEHHUE 3aTyXaroIux Kosie0aHui (MexaHUYEeCKHX u
DIIEKTPOMArHUTHBIX) W €ro pemieHue. Amnepuoganueckuii mpomecc. Juddepennumansnoe
YpaBHEHHME BBIHYXJIEHHBIX KOJ€OaHUI (MEXaHWYECKUX M 3JIEKTPOMArHUTHBIX) U €ro pelleHue.
AMmuTyga ¥ ¢a3a BbIHYXKACHHbIX KosieOanuil. Pe3onanc. CooTHomieHue Mexnay ¢aszamu
BBIHY/IAIOILEN CHIIBI U CKOPOCTH IIPU MEXAHUYECKOM PE30HAHCE.

Tewma 5.3 BonHbl B ynpyroit cpene.
BonnoBble mponecchl. MexaHusm o0pa3oBaHus BOJH B ympyroil cpene. I[IpogonbHble u
nornepeuHble BOIHBL. CHUHYycOMaldbHbIE BOJHBL. YpaBHeHUE Oeryuieil BoiHbl. [[nMHa BOJHBI U
BOJIHOBOE uuncIio. BomHoBoe ypaBHeHHe. Da3oBasi CKOPOCTb M JUCIIEPCUS BOJIH. DHEPTHS BOJIHBL.
Bektop mnotHoctT moroka sHepruu. IlpuHIMI cyneprno3uuuyd BOJH W TPAaHULBI  €ro
npuMeHUMOocTH. BonHoBoit nmaket. ['pynmnoBas ckopocts. MHTepdepentus u audpakius BOJIH.
OO6pa3oBaHue CTOSTYMX BOJH M X CBOMCTBA. HopmasibHBIE MOJIBL.

Tema 5.4 DneKTpOMarHUTHbIE BOJIHBI.
Juddepenunanbiple  ypaBHEHUS  AJIEKTPOMAarHUTHOW  BOJHBI.  OCHOBHBIE  CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJIH. OHEPrUs AJIEKTPOMAarHUTHBIX BOJIH. Bektop VYmosa-IloliHTuHTA.
N3nyuenne numnouis.

Paszoen 6. Bonnosas u keanmosas onmuka

Tema 6.1 UnTepdepennus ceera.
MoHOXpOMaTUYHOCTh U BpeMEHHasi KOT€PeHTHOCTh CBeTa. BpeMs M UIMHAa KOrepeHTHOCTH.
[IpocTpaHcTBEHHAst KOI€PEeHTHOCTh U UHTepdepeHius. Pacuer uHTepdepeHIIMOHHON KapTHHBI
OT JBYX KOTE€PEHTHBIX HCTOYHUKOB. Omnrtuueckas anuHa nyTtu. MHTepdepeHIus B TOHKUX
rieHkax. MHoroBosHoBast uHTepdepenuus. Mareppepomerpsl.

Tewma 6.2 Jludpakmus cera.
ITpunnun I'oirenca-Openens. Meron 308 Openens. [IpsMonnHenHOe paclIpoCTpaHEHNE CBETa
B ojnHOpoaHoM cpexae. Hudpakuus @penens. Judpakuus Dpenens Ha KpyriioM OTBEPCTUH U
mucke. [Iudpakuus @payHrodepa Ha IIeIU U KPYTJIOM OTBepcTHH. J(udpakunoHHas peerka.
Pa3zpemaromast crmiocoOHOCTh onTHYECKUX MpuOopoB. [lonstue o ronorpaduu. Judpaknus Ha
npoctpancTBeHHOW — pemerke. ®opmyna  Bynega-bparra.  HccnemoBanue — CTPYKTYphI
KPHUCTAJIOB. DJeMeHTbl Dyphe-ONTUKH.

Tema 6.3 PacnpocTpanenue cBera B BELIECTBE.



Hucnepcust cBera. OOnacTH HOPMAJIbHOM M aHOMAIBHOW IUCIIEPCUU. DJIEKTPOHHAS TEOpUS
mucnepcun. [lormomenue u paccesnue cera. Dddekr Jlomepa B aKyCTUKE M B OITHKE.
N3nyyenune BaBuiioBa-YepeHkosa.

Tewma 6.4 Tonspuzamus ceera.
EcrecTBeHHbII M mnonspu3oBaHHbIA cBeT. Ilomspu3anus cBera HpU OTPAKEHUHU. 3aKOH
bprocrepa.  JIBoitHoe  sywenpenomsieHue. OnpHoocHble  Kpuctaiibl.  [lomspounsr  u
NOJISIPU3ALMOHHBIE TpHU3MBL. 3akoH Maitoca. HMHTepdepeHIyst NONIIPU30BAHHOTO CBETA.
HckyccTBeHHas onTUYecKasi aHu30Tponus. BpalieHue miockoCT! NoJsspu3alyH.

Tema 6.5 TerioBoe u3mydeHue.
TemioBoe u3NMyuyeHUE M JIOMUHECHEHIMsS. PaBHOBecHOe TeIuIoBOoe Hu3lyueHue. AOCOIIOTHO
yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbnmana. Pacnpenenenue sHepruu B
CHEeKTpe abCONIOTHO 4epHOro Tena. 3akoH cMmenleHus Buna. KBantoBas rumoresa u ¢dopmyna
[Tnanka. BeiBox u3 ¢opmynsr [lnanka 3akonoB Buna um Credana-bonbsimana. Onrudeckas
MIUPOMETPUS.

Tewma 6.6 KBantoBas onruka.
Buemnuit poroaddext u ero 3akonsl. YpaBHenue DitHmTeHa. ®oToHbl. MHOTOGOTOHHBIN
dorordpdexr. Ummynsc dporona. [laBnenne cBera. OnbiTel Jiebenesa. ddext Komnrona u ero
teopusi. KopryckynsipHO-BOJIHOBAs ABOMCTBEHHOCTh CBOMCTB CBETA.

Pazoen 7. Keanmosas ¢uzuxa.

Tema 7.1 DnemMeHTb KBAHTOBOM MEXaHUKHU.

KopryckynsipHO-BOJTHOBOM Ayallu3M U €ro oInbITHoe obocHoBaHue. ['unoresa ne bpois.
Judpaxus 371€KTpOHOB U HEUTPOHOB B KpHcTauiax. [IpoxoxaeHne MUKpOYacTULl yepe3 LIelb.
CoortHomenuss HeonpeaenaeHHocTel ['eiizenOepra. OneHka 3HEPrUM OCHOBHOI'O COCTOSIHMS
aToMa BOJIOpPOJA W DSHEPrUM HYJEBBIX KoyiebaHuil ocumwuisitopa. Habop omHoBpeMeHHO
MU3MEPSAEMBIX BEJIMYMH.

Tewma 7.2 Ypasuenue llIpenunrepa
BonHoBasgs (QyHKIMS, €€ CTaTUCTUYECKMH CMBICI W YCJIOBHS, KOTOPbIM OHa JOJDKHA
yaoBieTBopsATh. [ImoTHOCTE BepositHocTH. CpenHee 3HadeHUe (u3ndeckoi BenumuuHbl. OO1ee
ypaBHeHue IIpenunrepa. CraunonapHbele cocrosiHus. YpaBHeHue Illpenmnrepa mns
CTalMOHApHBIX coctosiHuid. CBoOoaHas uactuna. KBaHTOBas dYacTuiia B OJHOMEPHOM
"moreHunanpHON siMe". KBaHTOBaHME 3HEPTHH M UMIyJbca 4acTULbl. IIpuHIMI cOOTBETCTBHUS
bopa. 'apmonnueckuit ocunmuisatop. TyHHENbHBIN 3P EKT.

Tema 7.3 ATom Bostoposia. Mozens bopa aroma Boopona.

Cnextp um3nyueHusi atoma Bojoponaa. @opmyna banpmepa. CrnexTpanbHble cepuu. SnepHas
mozenb aroma. OnbiTel @panka u I'epua. [Toctynarsl bopa. Teopus Bogopoaonoo00HOro HOHA.
CnexkTp sHepruil 31ekTpoHa. McnmyckaHne W MOIVIONIEHWE CBETa aroMoM. ATOM BOJOpoAa B
KBaHTOBON MexaHuke. CHEeKTp PHEpruil 3JeKTpoHa. DHepreTnueckue ypoBHU. lloTeHnnmansl
BO30YKAEHMS U HOHU3aK atroma. [IpocTpaHcTBeHHOE paciipeiesieH!e MII0OTHOCTH BEPOSITHOCTH
JUIs 3JeKTpoHa. MoJynb M TpPOEKIHs Ha HalpaBlI€HHE MAarHUTHOTO TOJs OpOUTalbHOTO
MOMEHTa HMITyJbca dJeKTpoHa. IIpocTpaHcTBeHHOE KBaHTOBaHME. KBaHTOBBIE YHCIIA.
['mpoMarHuTHOE OTHOLIEHHUE.

Tema 7.4 MHOr0O3JIEKTPOHHBIE ATOMBI
MHorosnekTpoHHble  aToMbl. COCTOSIHMSI 3JEKTPOHA B aTOME M HX XapaKTEPUCTHUKH.
OnekTpoHHble oOosouku M cinou. I[lpunnun Ilaymu. Ywucno cocrossHUil. DneKTpoHHbBIE
koHurypauuu. [lepuoanyeckast cucrema snementToB Menneneesa. OmnbiT LlTepna u I'epnaxa.
DddexT 3eemana. PeHTTeHOBCKHE CIIEKTPBI aTOMOB. 3aK0H MO3JIH.

Tema 7.5 OcHOBBI (pU3HUKH J1a3€POB.

[Tornomenne, CIOHTAHHOE W BBIHYXKICHHOE M3aydcHHE. [IpMHIMI OETalbHOTO paBHOBECUS U
¢dopmymna [Tnanka. IuBepcHOe coctosiHue cpefbl. Jlazepsl.

Pa3zoen 8. Dnemenmor keanmosoi cmamucmuxu u pusuxu meepdozo mena. HAdepuas guzuka
Tema 8.1 KBantoBasi cTaTHCTHKA.



@da3oBoe MPOCTPAHCTBO. OIJIEeMEHTapHas sueiika (a3oBoro mpocTpaHcTBa. [lmoTHOCTH
cocrositHuil. @yHkuusi pacnpeneneHus Depmu-Aupaka. DyHkuums pacnpeneneHus boze-
OHHIITENHA.

Tema 8.2 Kpucraminueckoe CTpOCHHE TBEPABIX TEl.
Kpucrannuueckass pemierka. OOo03Ha4YeHHE IUIOCKOCTEH M HANpaBlIeHHH B KpHUCTAILIC.
Knaccudukanus kpuctamioB o TUIaM CHII cBsi3u. Beruncnenue nepuona pemierku. Konebanus
KpUCTANTH4eCKOi pemetku. PoToHHBIH W (OHOHHBIM ra3pl. Pacmpenenenue (GOTOHOB MO
sHeprusaM. TemioeMKoCTh KpUCTAIINYECKON PEIIETKH.

Tema 8.3 DneMeHTHI KBAHTOBOW TEOPUN METAILIIOB.
Kiaccuueckast 3JIeKTpOHHAss TeOpUsl AJIEKTPONPOBOAHOCTH  MeETAUIOB. PacmpeneneHue
AJIEKTPOHOB IPOBOJMMOCTH B METaJle MpH abComoTHOM Hyne. Dueprus @epmu. BrusHue
TEMIIEpaTypbl Ha pacHpeiesieHHe 3JIEKTPOHOB. YpoBeHb {Depmu. BHyTpeHHss sHeprus u
TEIUIOEMKOCTh ~ 3JIEKTPOHHOIO raza B MeTaule.  JJEKTPOIPOBOAHOCTh  METAJUIOB.
CBepXIpoBOAMMOCTh. MarHuTHBIE CBOMCTBA CBEPXIPOBOJHUKOB. D¢ dekTsl [Ko3edcona.

Tema 8.4 30HHast TeOpUS TBEPABIX TeIl.
OHepreTuyeckue 30HbI B KpUCTA/UIaX. BajleHTHas 30Ha M 30HAa NIPOBOAMMOCTH. MeTtaisl,
JUDJIEKTPUKA U NONynpoBOAHUKH. CoOCTBEHHass MPOBOAMMOCTh  IOJIYIIPOBOJHUKOB.
KBa3uuacTuipl - 3J€KTPOHBI MPOBOAMMOCTH M IbIpkH. DddekTuBHas Macca 3JIEKTpPOHA B
kpuctaye. IlpumecHas NPOBOAMMOCTbH IOJYHIPOBOJHUKOB. OJEKTPOHHBIH M ABIPOYHBIN
MOJIYIIPOBOJHUKH.

Tema 8.5 KoHTakTHBIC SIBJICHUS.
KonTakr aByx MeramioB. TepmoanekTpuueckue SBICHHUS. DJIEKTPOHHO-ABIPOYHBIA NEPEXOX B
NOJIyNIpoBOAHUKAX. Ero BoibT-ammepHas xapakrepucTuka. DOTOINEKTpUYECKUE SIBJICHUS B
MOJIyIIPOBOJIHUKAX.

Tema 8.6 MarHuTHBIC CBOHCTBA TBEP/IBIX TEIL.
JuamarnetusMm. IlapamarHetusM. MarHuTHble CBOICTBAa  DJIEKTPOHOB — IPOBOJUMOCTH.
®eppomarnetusMm. CnuHoBas mnpupoaa deppomarHerusma. MexaHU3M HaMarHUYUBAHUS
deppomarneTrka. Pabora nepemarununBanus eppoMarHeTuka.

Tema 8.7 CtpoeHue u CBOWCTBA siziep.
CocraB sapa. 3apsn, pasMep U Macca siapa. MaccoBoe M 3apsiioBoe uucia. SnepHsle CUIIBL
Jedext macchl U 3HEprust CBA3M A1apa. PaanakTUBHOCTh. 3aKOHOMEPHOCTH M MPOUCXOXKACHUE
anb(da-, 6eTa- ¥ raMMa- U3JIydeHUs. SiepHble peakiuy U 3aKOHbI coXpaHeHus. Peakuus neneHus
anpa. Llennas peakuus. Peakuust cunTesa.

Tema 8.8 DnemeHTapHbIe YaCTHUIIBI.
OO0mue cBOMCTBA 3JIEMEHTApHBIX YacTHI]. B3anMHble mnpeBpalleHus 3JI€MEHTApHBIX YacTHUILI.
dyHnnameHTanbHble B3aumojeiicTBusa. Kiaccudukanus sraeMeHTapHbBIX 4YacTull. JIenToHsI,
aHJPOHBI, KBapkH. [lepeHocunku GyHIaMEHTAIBHBIX B3auMoaeicTBuil. [loHsITHE 00 OCHOBHBIX
npobaemMax COBpeMEHHON (PU3UKU U aCTPOPU3HUKH.

Ay)mToprle 3aHATHUA U 6]0}])KeT BPEMEHH HA CAMOCTOATEC/ILHYIO MOATOTOBKY CTYACHTA

AynuropHsle 3aHATHSA (Yac.)
IIpakTnueck
YaeOHas HaumenoBanue pasznena, as (CamocTosTenb
HeJens KPaTKO€ HAUMCHOBAHHUE TEMBI JlaGoparo TIpakTuue [OArOTOBKa Has paboTa
Jlexunu pHbIE CKue
paboThI 3aHATUS
1 xype, | cemectp

1 | KunemaTuka MaTepuanbHON TOYKU 2 - 2 - 5

2 | luHaMuyeckue NPUHLUIBI MEXAHUKU 2 4 2 - 5

3 | Pabota u sHeprus 2 - 2 - 3

4 3aKOHBI COXPAHEHUS YPHEPTUU U 5 5 4

HMITyJIbCa
5 | MomMeHT umnynbca 2 - 2 - 4




VueOnas

HawnmenoBanue pasacna,

AynuTopHbIe 3aHATHSA (4ac.)

IIpaxTueck
ast

CamocTosiTens

HEACA KpaTKOC HAUMEHOBAHUE TEMbI [IOJIrOTOBKA HasdA pa60Ta

6 Kunemartuka v AHaMuKa TBEpAOrO 5 4 5 i 5
Tea

7 | IInockoe ABUKEHHUE TBEPIOTO Tema 2 - - - 3

3 HewnepumanbHbie CUCTEMBI OTCYETA. ) ) 5 i 2
DJIEMEHTBhI MEXaHUKHU KUJKOCTEH

9 | PensiTuBUCTCKAasi KWHEMATHKA. 2 - - - 2

10 | PensgTuBuCcTCKAst JMHAMUKA - - 2 - 2

11 Kunernueckast Teopusi uieaibHOro 5 ) 5 i 2
rasa

12 | IlepBoe HaYaIO TEPMOAMHAMUKHI 2 4 2 - 6

13 Pacnpenenenune monexkyn no 2 ) i i 2
CKOPOCTSIM M SHEPTUsiM

14 | Bropoe Hauano TepMOJUHAMUKI - - 2 - 3

15 DeMeHTHl HepaBHOBECHOU 5 4 i i 9
TEPMOTUHAMUKHU
PeanbHble Ta3bl U )KUIKOCTH

16 | ®a3oBblie paBHOBecHS U (ha30BbIC - - 2 - 2
MIPEeBPAICHHS
Hroro cemectp 1 24 16 24 - 53

1 kypc, 2 cemectp

1 DIEeKTPOCTATUUYECKOE MOJIE U €T0 5 4 5 i 4
XapaKTePUCTHKU

5 [ToreHman 3JIeKTPOCTaTUYECKOTO 5 ) 5 i 5
0JIs
Teopema Octporpaackoro-I'aycca

3 | A AIEKTPOCTATUYECKOTO MO B 2 - 2 - 2
BAKyyMe

4 9J‘IeKTpOCTaTI/I‘leSKOC MOJIE B 5 ) 5 i 2
JUDJICKTPUYECKOM cpefie

5 [TpoBOIHHKH B 3IEKTPOCTATHUECKOM 5 i 5 i 9
1oJie

6 | DHeprus AJIEKTPUYECKOTO MOJIS 2 - 2 - 2

7 [ToCTOSIHHBIN 3JIEKTPUYECKHUM TOK. 5 4 i i 4
ITpaBuna Kupxroda.

8 DNEeKTPUUECKUN TOK B razax | B ) ) 5 i 9
BAKyyMe

9 MarauTtHoe 1mose B Bakyyme. 3aKOH 5 4 5 i 3
buo-Caapa-Jlamaca
Teopema ["aycca. 3akoH MOIHOTO

10 - - 2 - 1
TOKaA.
JlelicTBME€ MarHUTHOTO ITOJIS HA

11 | nBwxKytIMecs 3apsiabl U IPOBOJHUKU 2 4 - - 3
C TOKOM.

19 PaGota nepemernienus npoBOIHUKA U 5 ) 5 i 2
KOHTYypa C TOKOM B MATHUTHOM TIOJIC.

13 | MarauTHoe€ 1oJie B BEIIECTBE 2 - - - 2

14 | DnekTpoMarHuTHast MHAYKIIHUS - - 2 - 2

15 | SABnenne camonHayKIMKU. B3anmHas 2 - - - 1




VueOnas

HawnmenoBanue pasacna,

AynuTopHbIe 3aHATHSA (4ac.)

IIpaxTueck
ast

CamocTosiTens

HEACA KpaTKOC HAUMEHOBAHUE TEMbI OATOTOBKA HasdA pa60Ta

WHAYKIUS. DHEPrusi MAarHUTHOTO
OJIS

16 | OcHoBbl TeOpun MakcBeia - - 2 - 1
Hroro cemectp 2 24 16 24 - 35

2 Kypc, 3 cemecTp

1 ["apMoHMYecCKHEe MEXaHUYECKHE U 9 i 9 i 1
9JIEKTPOMArHUTHBIE KOJIEOaHHS

2 | DHeprus rapMOHMUYECKUX KOJICOaHMI 2 - 2 - -

3 | 3aryxaromue KoeoaHus 2 4 2 - 1

4 | BeinyxaeHnsle Konebanus. Pezonanc 2 - 2 - -

5 | Bonnsl B ynpyroii cpene 2 - 2 - -

6 | Uarepdhepenums u qudpakius BOJH 2 4 - - -

7 | DnexTpoMarHuTHBIC BOJHBI - - 2 - -
HNutepdepennus ceera. Pacuer

8 | uaTephepeHIIMOHHON KaPTUHBI OT 2 - 2 - 1
JIBYX KOT€PEHTHBIX HCTOYHHKOB

9 | UnTepdepeHus B TOHKUX TUICHKAX 2 4 - - 1

10 | dudpakuus cera - - 2 - 1
JudpakuonHas pereTka.

11 | Pa3pematomias criocoOHOCTb 2 - 2 - 1
OINITUYECKUX MPHOOPOB

12 | lonspuzarus cBera - - 2 - -

13 | PacipocTpaHeHue cBeTa B BENIECTBE 2 - - - -

14 | TenioBoe U3IIy4YeHHE 2 4 2 - 1

15 | KBanToBas onTuka 2 - - - 1

16 | Masnenue cBeta. Dpdext Komnrona - - 2 - -
Hroro cemectp 3 24 16 24 - 8

2 Kypc, 4 cemecT

1 | KopryckynsipHO-BOJIHOBOM JTyalTu3M 2 - 2 - 1

2 | Ypasuenue lllpenunrepa - 2 - 1

3 | Atom 2 - 2 - 1

4 | Monens bopa aroma Bomopoaa 2 4 2 - 1

5 | MHOT03J1€KTpOHHBIE aTOMBI 2 - 2 - -

6 | PeHTreHoBCKHUE CIIEKTPHI AaTOMOB 2 - 2 - -

7 | OcHOBBI GU3HKH J1a3€POB 2 - 2 - -

8 | KBaHTOBas cTaTHCTHKA 2 - 2 - -

9 Kpucrannuueckoe CTpOEHHUE 5 ) i i 1
TBEPJIBIX T

10 OneMeHTHl ~ KBAaHTOBOW  TeOpuHu i i 5 i i
METAJUIOB

11 | 3oHHas TeOpHs TBEPIBIX TEI 2 4 - - 1

12 | KoHTakTHBIC SBICHUS - 4 2 - -

13 | MaruuTHBIC CBOWCTBA TBEPJIBIX TEI 2 - - - -

14 | Ctpoenue u cBoiCTBa sep - 4 2 - 1

15 SlnepHbIe peakiuy U 3aKOHBI 5 i i i
COXpaHECHHS 1




IIpaxTueck
YueOHas HaumenoBanue paszena, CamocTosTelb
AynuTopHbIe 3aHATHSA (4ac.) ast
Heziens KPaTKOe HAMMEHOBAHHE TEMbI nogrotoska | o pabora
16 | DieMeHTapHBIC YACTHIIBI - - 2 - -
Hroro cemectp 4 24 16 24 - 8

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[lpy mnpoBeneHMHM 3aHATUH W OpPraHU3allMM  CAMOCTOSITENBHOW pabOThl  CTYJEHTOB
UCIIONB3YIOTCS:

1. TpaguuuoHHBIE TEXHOJOIMM OOYYeHHUs, Mpearoiararoliue Inepegadyy HHPOpMauuu B
TrOTOBOM BHJE, (HOpMUpPOBAHHE Y4eOHBIX YMEHHMH MO 00pasily: JEKIHS-U3JI0KEHHE, JICKLUs-
00BsICHEHUE, TPAKTUYECKHE 3aHATHS, Ja00paTOpHbIE PabOTHI.

Hcnonp30BaHue TpaJULMOHHBIX TEXHOJOTMH 00ecneuyrBaeT OPUEHTHPOBAHME CTYJEHTA B
HOTOKE MH(pOpPMAlUH, CBA3aHHON C pa3IMYHBIMU MOAXO0JaMH K BOIIPOCaM, pacCMaTpUBAEMbIM B
npejenax JAMCUUIUIMHBI; CaMOOIIPE/EeHHE B BbIOOpE ONTUMAIBHOIO IYTH U CIOCOOOB
JMYHOCTHO-IIPO(PECCUOHATBHOIO PA3BUTHS; CUCTEMATU3ALMIO 3HAHUH, OJTY4YEHHBIX CTyIEHTaMU
B IIpOLIECCE ayIUTOPHON M camocToATenbHOU paloThl. [IpakTuyeckue 3aHATHS 00€CIIEUMBAIOT
pa3sBUTHE U 3aKPEIJICHUE YMEHUH U HABBIKOB.

2. VIHTepaKkTUBHBIC TEXHOJIOTUU OOYYEHUS, MIPEANOIararoliie OpraHu3annuio 00ydeHns KaKk
IPOAYKTUBHOM TBOPYECKOH JEATENIBHOCTH B PEKUME B3aUMOJCHCTBUS CTYIEHTOB ApPYr C
JPYrOM U C IIPENO/aBaTeNIeM.

NHTEPAKTUBHBIE OBPA30BATEJIBHBIE TEXHOJIOT'MU

Ne HaumenoBanue Bun 3anstuit (nexuust, cemunap, | MiurepaktuBnele | Konnue
pa3- | paszzaerna JUCHUTUTHHEI MPaKTUYECKOE 3aHSITHE, (hopmbI CTBO
Jena (Tema) nabopaTopHasi paboTa) o0y4yeHHsI 4acoB

1 cemectp
1 | Pazgen 1. Mexanuka | JlabopaTopHas pabora JIP1, JIP2, 8
2 | Paznen 2. OcHOBBI JlaGoparopHas paboTa JIP3, JIP4
MOJIEKYJIIPHOM
8
bu3uky 1
TEPMOJIMHAMUKHI
2 cemecTp
3 | Pazmen 3. JlaGopaTtopHnast pabota JIP1, JIP2 8
DJIEKTPUYECTBO
4 | Paznen 4. Marnetusm | Jlaboparopnasi pabora JIP3, JIP4 8
3 cemecTp
5 | Pazmen 5. Konebanus | JIaGoparopHas pabota JIP1, JIP2 8
Y BOJTHBI
6 | Pasznen 6. BonHoBas JlaGoparopHas pabota JIP3,J]1P4 8
onTuka. KBaHTOBBIE
CBOWCTBA M3JTyYEHHUSI
4 cemecTtp
7 | Paznen 7. KBanrtoBas | JlaGoparopHas paboTa JIP1 4
duznka
8 | Pazmen 8. Dnementsl | JIaGoparopHas paboTa JIP2, JIP3,J]1P4 12
KBaHTOBOM
CTaTUCTHKH U (PU3HUKU
TBEPJOTO Tela.
Snepuas ¢puznka




Vcnonp3oBaHue  HMHTEPAKTUBHBIX  00pa30BaTENbHBIX  TEXHOJOTUH  CIOCOOCTBYET
MOBBIIICHUIO UHTEPECA U MOTHBAIMH YYaIIUXCs, aKTUBU3AIMH MBICITUTECILHON NEITEIbHOCTH H
TBOPUYECKOTO TMOTEHIMANIA CTYACHTOB, JenaeT Oosnee 3(PQPEKTUBHBIM YCBOCHHE MaTepuaa,
M03BOJISICT MHIMBHIYaTN3UPOBATh 00YUYEHHE U BBECTH IKCTPCHHYIO KOPPEKITUIO 3HAHHIA.

Opranusanusi CaMmoCTOATEIbHON PadoThI CTY/IEHTOB

Ilenp caMocCTOSATENHHONW pPa0OTHI: 3aKpEIUICHWE 3HAHUM IMOJYYCHHBIX Ha 3aHATHUSX.
CamocTtosTenbHass paboTa CTYAECHTOB MOJpazyMeBaeT MojJ co0o0il MmpopaboTKy JEKIHOHHOTO
Marepuaia C HCIOJIb30BAHUEM PEKOMEHAYEMON JUTEpaTypbl M WHTEPHET-UCTOUYHUKOB IS
MOJATOTOBKU K JIaOOpaTOpHBIM paboTaM, BBIMOJHEHUIO TECTOBBIX, TEMAaTHYECKUX M OOJBIIMX
JOMalITHUX 3aI[aHI/II71 IO AUCLHUIIIINHE.

TeMBI 00JbIINX JOMAITHUX 3aJaHUM:
1 cemectp:
Bbonbmoe nomamnee 3aganue 1 — Mexanuka MaTepralbHOM TOUYKH U TBEPAOTO Tela.
Bonbmoe nomamnee 3aganne 2 — MonekyinsipHast Gpu3nKa 1 TEPMOJAUHAMHUKA.
2 ceMecTp:
bonbiioe nomamnee 3aganue 1 — OnekrpocraTuka. [IocTOSHHBIN TOK.
Bonbuioe nomamnee 3aganve 2 — MarueTusm.
3 cemecTp:
bonbuioe nomamnnee 3aganue 1 — KoneGanust 1 BOJIHBI.
bonbioe nomamnee 3aganue 2 — BosiHOBas M KBaHTOBAs! OINITHKA.
4 cemectp:
bonwimoe nomamnee 3aganue 1 — Kpanrtopas ¢usuka.
bonbuioe nomainee 3aganue 2 — DI€MEHTH KBAHTOBOM CTATUCTHKHU U (PU3UKU TBEPIIOTO
Tena. SAnepHas pusuka.

7. OOHEHOYHBIE CPEJACTBA JIs1 BXOJHOI'O, TEKYIIET'O KOHTPOJISAA 1
MPOMEXYTOYHOM ATTECTALIMU

@OHJ OLEHOYHBIX CPEACTB MO JUCHUIUIMHE O00ECleYrMBaeT IPOBEPKY OCBOCHUS
IUIAHUPYEMBIX pe3yJabTaToB o0OyueHUs (KOMIETEeHIMH M HMX MHIAMKATOPOB) IOCPEICTBOM
MEPONPUITHH TEKYILIETO, PyOeKHOTO M MPOMEKYTOYHOIO KOHTPOJIS 10 AUCHHUILIHHE.

CBs3b Mex1y (OpMHUPYEMbIMH KOMIIETEHIMSIMU M (OpMaMH KOHTPOJS MX OCBOEHUS
IPECTaBICHA B CIEAYIOLIeH Ta0auLe:

[IpoexkTupyemble pe3ynbTaTbl OCBOCHUS AUCIIUTUIMHBI
. CpencrBa u TEXHOJIOTUH
Kopn U MHAUKATOPBI (POPMUPOBAHUS KOMIIETEHIIHIA
3Harts (3) ‘ Ymerts (V) ’ Bnaznets (B) oHeHIH
1,2,3,4 cemectp
VK-1 3-YK-1 V-VK-1 B-YK-1 JIP1-4, T1-2, B/131-2, D
VKE-1 3-VKE-1 V-VKE-1 B-YKE-1 JIP1-4, T1-2, B/131-2, D
Ikana oneHKH 32 TEKYIIYI0 aTTeCTALHIO
Paznen ®opma Maxkcumanbupiii | MakcuManbHbBIN
TEKYIIEro Oanmn OaJ 3a pasnen
KOHTPOJIA
Pa3nen 1. Mexanuka
JlaGopaTopHbie pabOThI JIP1-2 5 30
TecTnl T1 10




Paznen ®dopma Maxkcumaneabpiii | MakcuManbHBIN
TEKYIIETo Oamt Oa 3a pazgen
KOHTPOJIS
Boneiioe nomaruee 3aganue bJ131 10
Pa3nes 2. Moaekyasipaas
(cratucTuuyeckas) pusuka u
TEPMOIMHAMMKA
JlaboparopHbie pabOTHI JIP3-4 5 30
TecTbr T2 10
Bonpiioe nomartiaee 3aganue bJ132 10
Hroro cemectp 1 60
Pa3nen 3. JiekTpuyecTBo
JlaboparopHbie pabOTHI JIP1-2 5
30
TecTbl T1 10
Bomnbiioe momariHee 3aganue b31 10
Paznen 4. Marnerusm
JlaboparopHbie pabOTHI JIP3-4 5 30
TecTbr T2 10
Bomnbiioe momariHnee 3aganue b32 10
Hroro cemectp 2 60
Pa3nen 5. Mexanunueckue u
3JIeKTPOMATHUTHBIE KOJIe0aHUS U
BOJIHBI
JlaGopatopHble paboThI JIP1-2 5 30
TecTbl T1 10
Bornbmoe nomarHee 3aganue bJ131 10
Pa3nen 6. BoirHoBasi 1 KBaHTOBast
ONTHKA
JlaboparopHbie pabOTHI JIP3-4 5 30
TecTbl T2 10
Bonbiioe nomarHee 3aganue bJ132 10
Hroro cemectp 3 60
Pasznen 7. KBanroBas pusnka
JlaGopaTopHbie pabOThI JIP1 5 o5
TecTbl T1 10
Bbosnbiioe nomaiinee 3aganue bJ131 10
Pa3nen 8. DiieMeHTbI KBAHTOBOM
CTATUCTUKHU U QU3UKHU TBEPAOro TeJia.
Anepuas puzuka
JlaGopaTopHbie pabOThI JIP2-4 5 35
TecTbl T2 10
Bbosnbiioe nomainee 3aganue bJ132 10
Hroro cemectp 4 60




Ika/sa oueHKH 32 MPOMEKYTOYHYI0 ATTECTALMIO (IK3aMeH)

Kputepuu onenuBanust ban

3HaHuE OCHOBHBIX MOHITUN M ONPEACTICHUN, 3HAHNE CTIEHU(PUIESCKUX TS 39-40
paccMaTpruBaeMoro pasjesia TEePMUHOB M UX TIOHUMaHKE, pa3bsICHEHNE
0COOEHHOCTEH MPUMEHEHHSI TCOPETUYESCKUX 3HAHUN Ha MPAKTHUKE, YTO MOYKET
BBIPAXKATHCS B YBEPEHHBIX OTBETAX HA JIOTIOJHHUTEILHBIC BOIPOCHI
IpernoaaBaTess

3HaHUE OCHOBHBIX TIOHSTHH M ONIPEACIICHUM, 3HAHUE CTICITU(DUUECKHUX TSI 36-38
paccMaTpuBaEMoOro pas/ieiia TEPMUHOB U UX HEMOJIHOE MOHNMAHHE,
pa3bsiCHEHHE 0COOEHHOCTEH PUMEHEHHUS TCOPSTHYSCKUX 3HAHUH Ha
MIPAKTUKE

3HaHUE OCHOBHBIX TIOHSTHH M ONPEACIICHUI, 3HAHUE CTICITU(DUUECKHUX TSI 32-35
paccMaTpuBaeMoro pasjieia TePMUHOB U UX MOHUMaHue. He pazbsacHUI
0COOCHHOCTH MPUMEHEHHS TCOPETHYCCKUX 3HAHHMI HA ITPAKTHKE

3HaHUE OCHOBHBIX MOHITUN M ONPEACTICHUN, 3HAHNE CTIEHU(DUICCKUX IS 28-31
paccMaTpruBaeMoro pasjiesia TEepMUHOB M UX HETOJIHOe moHnManue. He
pa3bICHUI OCOOCHHOCTH IPUMEHEHHUS TEOPETHUECKUX 3HAHUI Ha TIPAKTUKE

HenonHoe 3HaHWE OCHOBHBIX IOHATHH U ONIpeNesieHH, cienndudeckux st | 24-27
paccMaTpruBaeMoro pasjesia TEepMUHOB M UX HETOJHOe moHnManue. He
pa3bIICHUI OCOOCHHOCTH IPUMEHEHHUSI TEOPETHUECKUX 3HAHUH Ha TIPAKTHUKE

HNTOI'O makcumym 40
NTOI'O Munumym 24

HIxaJia HTOrOBOM OLIEHKH 32 CEMeCTp
HtoroBast olieHKa NpeacTaBisieT cob0oil cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IIpU
BBINIOJTHEHUM 33JaHUIl B PaMKaX TEKYLLEro M IMPOMEXYTOUYHOTO KOHTPOJS WM BBICTABISAETCSA B
cooTBeTcTBUM C [lonoxeHneM o KpeIuTHO-MOAYIbHOW CUCTEME B COOTBETCTBUU CO CIEAYIOIIEH
HIKAJIOM:

Onenka 1o 4-0ayuTbHOI mIKae Cymma OammoB Omnenka ECTS

5 — OTIUYHON» 90-100 A

85-89 B

4 — «xopoIIo» 75-84 C
70-74

D
3 — «yIOBJIETBOPUTEIIEHOY 6569

60-64 E

2 — KHEYJIOBIIETBOPUTEIHHOY Hwuxe 60 F

PacimdpoBka ypoBHS 3HAHWH, COOTBETCTBYIOIIETO ITOJIYYCHHBIM OayiaM, JaeTcs B
Ta0nuIe YKa3aHHON HUXKE

Cymma | Orenka

YpoBeHb IPUOOPETEHHBIX 3HAHUIN 10 TUCLIUILINHE
OaJIOB ECTS p pHoop

«OTIUYHOY» - TEOPETUYECKOE CO/IEPIKAHNE KypCa OCBOSHO MOIHOCTHIO,
6e3 mpoOenoB, HE0OXOAMMbIE MPAKTUUYECKNE HABBIKU PAOOTHI C

90-100 A OCBOCHHBIM MaTeprajaoM cOpMHUPOBAHBI, BCE MPETYCMOTPECHHBIC
nporpamMMmoii o0y4eHust y4eOHbIe 3aJaHusI BBIIOJHEHBI, KAYECTBO UX
BBITIOJTHEHUS! OLIEHEHO YUCIIOM 0alIOB, OJM3KHM K MAaKCHMAaJIbHOMY.

85-89 B «OYeHb XOPOIII0» - TEOPETUIECKOE COJIEPIKAaHNE Kypca OCBOEHO




Cymma | Oruenka
0asioB ECTS

YpoBeHb MPHUOOPETEHHBIX 3HAHUH 1O AUCIUTLIINHE

MOJIHOCTBIO, 0€3 MPoOeIoB, HEOOXOAMMBIE TPAKTHUECKNE HABBIKU
pabOTHI ¢ OCBOCHHBIM MAaTEPHUAIOM B OCHOBHOM C(OPMHUPOBAHEI, BCE
[IPEYCMOTPEHHBIE IPOrPaMMOii 00ydeHuUs yueOHbIC 3a1aHus
BBIITOJIHEHBI, KAYECTBO BEIIIOJIHEHHS OOJIBIIMHCTBA U3 HUX OLIEHEHO
YKCI0M 0asIoB, OJIM3KMM K MAKCHMAIbHOMY.

«Xopo1Ioy - TEOPETHUECKOE CO/IePKaHIE Kypca OCBOCHO IOJHOCTBIO,
6e3 mpoOenoB, HEKOTOPbIE MPAKTUYECKHE HABBIKA PAOOTHI C
OCBOCHHBIM MaTepHaoM C(OPMUPOBAHBI HEIOCTATOYHO, BCE

75-84 C MPEyCMOTPEHHBIE TPOTPaMMOil 00ydeHus yueOHbIC 3a1aHuUs
BBINIOJIHEHBI, KAYECTBO BBIMOIHEHHS HU OJHOTO U3 HUX HE OL[CHEHO
MHHHUMAJIBHBIM YHCIIOM 0aJllIOB, HEKOTOPBIC BUbI 331aHHUI
BBIMIOJIHEHBI C OLIHOKAMHU.

«Y IOBIIETBOPUTEIIBHO) - TEOPETUYECKOE COIAEPIKAHUE KypCa OCBOEHO
YaCTUYHO, HO IPOOEIIBI HE HOCAT CYIIECTBEHHOI'O XapaKTepa,
HE00XOAMMBIE IPAKTUIECKHUE HABBIKUA PAOOTHI C OCBOCHHBIM

65-74 D MaTepUaIoM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO
MPEIYyCMOTPEHHBIX MPOTrpaMMoi 00y4eHHs yI4eOHBIX 3adaHuit
BBIIIOJIHEHO, HEKOTOPBIE U3 BBINOJIHEHHBIX 3alaHui, BO3MOXHO,
coJiepKaT OUIMOKH.

«ITocpeacTBEHHOY - TEOPETUYECKOE COJIEPIKAHNE KypCa OCBOEHO
YaCTUYHO, HEKOTOPhIE MPAKTUUECKUE HABBIKU PAOOTHI HE
c(OpMHUPOBAHbI, MHOTHE MTPEYCMOTPEHHBIE MPOrpaMMOi 00yueHus

60-64 E
y‘~I€6HI>Ie 3aaHus HE BBIITIOJIHCHBI, 100 Ka4yeCTBO BBIIOJIHCHHS
HCKOTOPLIX U3 HUX OLCHCHO YHUCIIOM 6aJ'IJ'IOB, OU3KUM K
MHUHUMAJIbHOMY.

Hioke «HeYI[OBJ'IeTBOpI/ITeJ'IBHO» - OUCHB Cl1a0bIe 3HaHHA, HCAOCTATOYHBIC

F IJId IOHUMaHUA Kypca, UMCCTCH 0OJIBIIIOE KOJIMYECTBO OCHOBHBIX

60
OLIMOOK M HEJ0YETOB.

CTyneHT cuuTaercs aTTeCTOBAaHHBIM IO pa3felly, dK3aMeHy, eclii OH HaOpand He MeHee
60% oT MakcUMaJIbHOTO Oajuta, MPEAyCMOTPEHHOTO padoveil MporpaMMOi.

KoHTponbHbIE MeponpusiTusi, 3a KOTOphIe CTyAeHT mnonyuun 0 OamnoB (HEsBKa B
YCTAHOBIICHHBIN CPOK), TOJuIexar oOs3aTenpHON mepecnade. Cpoku mepeciad KOHTPOJIBHBIX
MEpPOMPUITHIA B TEUCHHUE CEMECTpa OTpeaensieT kadeapa.

CryneHT, NponyCTUBLIMM KOHTPOJIbHOE MEPONPUATHE 0€3 YBaXHUTEIHHON MPUYUHBI WIH
MOJIYYMBIIMN 3a HEro HEYJOBIETBOPUTEIbHYIO OLIEHKY, IOCJIE Iepeciaayd KOHTPOJIBHOTO
MEpOTNPHUATHS MTOJTyyaeT 0ajul HUKE YCTAaHOBJIEHHOTO Ha 25%.

Bonpocsl k 3xk3amMeny
1 cemectp
1. DnemeHTHl KNHEMAaTUKU MaTepuaabHOU Toukd. Tpaekropus. Iyt u nepemenienue. CKopocTb
U YCKOPEHHME TOYKH KaK IIPOU3BOJHBIE PaJUyCa-BEKTOPA 110 BPEMEHH.
2. Paguyc xpuBH3HBI TpaekTopuu. HopMabHOE U TaHT€HLMAIEHOE YCKOPEHUSI.
3. 3aKOH MHEPLMHU 1 HHEPIMATIbHBIE CUCTEMBI OTCUETA. 3aKOHBI AMHAMHUKU MAaTE€PUATbHON TOUKH.
NMynbsc MaTepyalbHOW TOUYKHU U €r0 U3MEHEHUE.
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10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
3L
32.

33.

. Cucrema MaTCpHAJIbHBIX TOYCK. Bremmne u BHYTPCHHUC CUJIBI. 3aKOH U3MEHEHUS HMITYJIbCa

CHCTEMBEI. 3aKOH COXpaHCHUSA UMITYJIbCA.

. Hentp macc (LIeHTp UHEPLIUN ) MEXAaHUYECKON CUCTEMbI U 3aKOH €0 JBUXKEHUS.
. DnemeHTapHas pabota cuibl. PaboTa cuiibl U ee BrIpaskeHUE Yepe3 KPUBOJIMHEHHBIN

uHTerpail. MomHocTs

. Kunernueckas OHEPIUsA CUCTEMBI U €€ CBA3b C pa60T0171 BHCIIHUX WU BHYTPCHHUX CHJI.
. HOTGHHI/IaJIBHaH OHCPTIHUA MaTepHaJIBHOﬁ TOYKH BO BHCIIHEM CHJIOBOM IIOJIC U €€ CBA3b C

CHUJION, IEUCTBYIOIIEH HAa MaTepUalibHYIO TOUKYy. COXpaHEHHE MEXaHUYECKOW SHEPTUU
MAaTepUaIbHON TOUKH.

. HOTGHHI/IaJ'IBHaH OHEPIrrs CUCTECMBI. ITonmHas Mexanudeckas OHEPIHUA MEXaHMYSCKOM CHCTEMBI

U ee coxpaHeHue. J(uccuranys 3Hepruu.

KuHeMaTuka BpamaTenabHOro JBMKEHUS TBEPIOrO TeNa. YTI0Bas CKOPOCTh U YIIIOBOE
YCKOPEHHE, UX CBA3b C IMHEWHBIMU CKOPOCTSAMHU U YCKOPEHUSIMHM TOUEK BpalllatoIlerocs Tena.
MomeHT cuibl. MOMEHT UMITYJIbCa MAaTEPUATILHON TOUKH. Y PABHEHHE MOMEHTOB.

3aKoH COXpaHEHHs] MOMEHTa UMITYJbca. JIBUKEHHE B IEHTPAJIbHOM CUJIIOBOM IIOJIE.
MoMeHT uMITyipca Tejla OTHOCUTEIBHO HEMOABHKHOM OCH BpalieHusl. MOMEHT HHEPLIMH
T€Ja OTHOCUTENBHO OCH. Y paBHEHHE AUHAMUKH BpPaIaTeIbHOTO JIBUKEHUS TEJa.
MoMeHTBI HHEpLIUU TOHKOT'O CTEpXKHs, LUIUHApa, apa. Teopema Llltelinepa.
Kunernueckast sHeprus BpamiarooIerocs TBeporo temna. Padora cui, NpuaokeHHbIX K
BpaILAIOLEMYCS TEITY.

[1nockoe aBmxeHue TBepaoro tena. Kunernueckas sHeprus Tea npy IUIOCKOM JIBHKEHUU.
I'mpockomnsl. [Tpeneccus rupockona.

Heunepuuanbublie cuctemsl orcyera. Cuibl HHEPIUH.

[Toctynatsl crienuanbHON Teopun oTHocuTenbHOCTH. [IpeoOpasoBanus JlopeHua.
OTHOCHUTENBHOCTH JJIMH U IPOMEXKYTKOB BpeMeHU. CoOCTBEHHAas JJIMHA U COOCTBEHHOE
BpeMs.

WHuTepBan Mexay COOBITUSMU M €T0 MHBAPUAHTHOCTH,

PensatuBrcTCKMI 3aKOH CIIOKEHHUS CKOPOCTEM.

PenstuBuctckuit ummynsc. OCHOBHOM 3aKOH PENISTUBUCTCKON TUHAMUKH.

PensTuBucTCKOE BBIpAYKEHUE JIs1 KHHETUUECKOM Heprun. [1osHas sHEprust U SHEPrus MOKOS.
CooTHoMIeHNs MeX 1y MOJTHOW PHEPTHed U UMITYJIbCOM YaCTUIIBI.

BbiBOZ ypaBHEHHS MOJIEKYISIPHO-KUHETHYECKON TEOPUH UJICANIBHBIX Fa30B JJIS 1aBJICHUS U
€ro cpaBHeHUe ¢ ypaBHeHueM Kitanelipona - MeHeneesa.

MornexyasipHO-KMHETHUECKOE TOJIKOBaHUE a0COIIOTHOM TemnepaTypbl. Ynucino creneHen
cBO0O/IbI MOJIEKYJIbI. 3aKOH PAaBHOMEPHOTO PAaCIpEIEICHNs SHEPTUU 110 CTETIEHSIM CBOOO/IBI.
Pabora ra3a npu usmeHneHuu ero oobema. BHyTpeHHsst sHeprus. KonnuecTBo TEMIOTHI.
Tennoemkocts. [lepBoe Hayano TEPMOINHAMHUKHY.

BHyTpeHHss sHEprus UAeaIbHOro ra3a. 3aBUCUMOCTb TEIJIOEMKOCTH MI€AIBHOIO T'a3a OT
BUJa nporiecca CBs3b TEIUIOEMKOCTEH MPU MOCTOSTHHOM JIaBJIEHUU U MIOCTOSSHHOM 00beMe.
Anmabarudeckuii mporecc. YpaBuenue Ilyaccona.

Pacnipenenenne Makcgeia o CKOPOCTSIM M SHEPTUSAM TEIJIOBOTO ABUKEHUS ISl MOJIEKYIT
UJEAIBHOTO ra3a. JKCIIEpUMEHTANIbHAS IPOBEPKA 3aKOHA PAaCIPEIEICHNUs MOJIEKYJ 110
CKOPOCTSIM.

Cpenusisi CKOPOCTh TEIUIOBOTO JABM)KEHUS, HanboJiee BepoATHas! CKOPOCTh U
CpeIHEKBaApaTUYHAs CKOPOCTh MOJIEKYJIbl HI€aJIbHOTO ra3a.

bapomerpuueckas ¢popmyna. 3akoH bonbiiMaHa a5 pacnpeieseHns YacTHI] BO BHEITHEM
MOTEHIIUAJIBLHOM IIOJIE.

SIBneHus nepeHoca B TEpMOAMHAMUYECKH HEPABHOBECHBIX cucTeMax. ONBITHBIE 3aKOHBI

i y3un, TEMIONMPOBOAHOCTA U BHYTPEHHETO TPECHHUS.

. CpenHee 4MCI0 CTONKHOBEHUH U CPpEAHSISL [UIMHA CBOOOIHOTO Mpodera MOJIEKYII.
35.
36.

MonekynspHO-KHHETHYECKast TEOpHs SIBICHUHN TepeHoca B ra3ax.
Oo6partuMele U HeOOpaTUMBIE TIpoliecchl. Bropoe Havano TepMoanHaMHUKH ((HhOPMYITHPOBKU



Knaysuyca u Tomcona).

37. CTaTUCTHYECKUH BEC U OHTPOIINA TCpMOI[I/IHaMI/ILIGCKOI\;I cucteMbl. CTaTHCTHYECKOE

TOJIKOBAHHUEC BTOPOI'O Ha4YaJ1a TCPMOANHAMUKHU. 3HTpOHI/I$I nACAJIbHOTO Ira3a.

38. Tennossie asuratenu. KI1JI remmoBoro asurarens. Hukn Kapuo u ero KIT/.
39. Cuibl MEXMOJIEKYIISIPHOTO B3aMMOICHCTBHS B ra3ax. Y paBHeHHe Ban-nep-Baanbca.

KpI/ITI/I‘{eCKOC COCTOsHHC.

40. BHyTpeHHss1 S2HEPTHsl peajbHOTO rasa.

2 cemecTp

1.

2.

11.
12.
13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

3aKOH COXpaHEHMs IJICKTPUUYECKOTO0 3apsiia. 3akoH KyioHa. DiekTpudeckoe nole.
HanpstxeHHOCTh. Hanpsixk€HHOCTH 1OJI TOYEYHOT O 3apsiaa. [[puHuun cynepno3unuu mosieu.
IToreHnnan 3neKTpocTaTHuecKoro nois. PazHocts norenuuanos. [loTeHnman nosuas To4e4HOrO
3apsga. CBsA3b HANIPSHKEHHOCTH U NTOTEHLIMANA.

. IToTok BCKTOpA HAIIPAKCHHOCTHU IJICKTPOCTATHYCCKOI'O ITOJIA. TeopeMa OCTpOl"paI[CKOFO'

["aycca 11 27€KTpOCTaTHUECKOrO MOJIs B BAKYyM€ U €€ IPUMEHEHHE K pacyeTy MoJiel
0ECKOHEUHOM! IIOCKOCTH, HMJIMHAPA U LIapa.

. [Tone qunons. Cuibl, 1EHCTBYIOIINE HA )KECTKUM TUIOJb B 3JIEKTPUYECKOM T10JI€. DHEPIrusi

JUIIOJIA B 9JICKTPHUYCCKOM I10JIC.

. Honﬂpmaum[ JAUDJICKTPHUKOB. CBs3aHHbIC 3apsAaabl B JUDJICKTPUKAX. HOJI?IpI/ISOBaHHOCTI).

I[I/IBJ'ICKTpI/I‘leCKaSI BOCIIPUUMYHNBOCTD.

. YcnoBus Ha TpaHUILC pasjaciia AU3JICKTPHUKOB.
. HpOBOI[HI/IKI/I B 3JICKTPOCTAaTHYCCKOM II0JIC. PacnpeneneHI/Ie 3apsa10B B IIPOBOAHUKE. ITome

BHYTPH IIPOBOJAHUKA U €r0 IIOBEPXHOCTH.

. QHGKTpOéMKOCTb yeI[I/IHéHHOl"O IIpOBOAHHKA. Bzaumnuas éMkocTh ABYX IIPOBOAHUKOB.

Konpaencaropsl.

. SHCPFI/IH QJICKTPOCTATUYCCKOT'O ITOJIA. OO0BbEMHAs TIJIOTHOCTh OHCPIUH.
10.

ITOCTOSIHHBIN 2JEKTPUUYECKUN TOK, €r0 XapaKTEPUCTUKHU U yCIIOBUS CyIeCTBOBaHUs. PasHOCTH
noreHuuanos, J/1C. 3akon OMa 111 0THOPOJIHOTO U HEOAHOPOJHOIO y4acTKa LEMH.

PaGora snexrpuueckoro Toka. 3akoH Jxoynsa- Jlenna.

[TpaBuna Kupxroga.

DnemMeHTapHas TEOPUsl JIEKTPOIPOBOJHOCTH METAJLIOB.

Tok B razax. CaMOCTOSTENBHBII U HECAMOCTOSITENBHBIN pa3psi.

MarnuTtHoe nose B BakyyMe. MarautHast MHAyKIus. MarHuTHOE I110J1€ paBHOMEPHO
JBUKYIIETOCS TOYEUHOT 0 3apsiia. 3akoH bruo-Casapa-Jlamiaca. MarHuTHoe nose npsiMoro
IIPOBOJIHHUKA C TOKOM. MarHuTHas HHIYKLUS Ha OCH KPyrOBOTO TOKA.

BuxpeBoi xapakTep MarHuTHOTO oJis. Teopema 0 NUPKYJIALUN BEKTOpAa MArHUTHOU
MHAYKINHU (3aKOH TIOJTHOTO TOKA) U €€ MPUMEHEHHUE K pacy€Ty MarHUTHOTO TOJIsl TOPOUJIa U
JUIMHHOT'O COJIEHOMA.

JlelicTBME MAarHUTHOTO TIOJIS1 HA MPOBOJHUKYU ¢ TOKOM. 3aKOH Amriepa. JlelicTBue MarHuTHOTO
10JIs1 Ha ABMKyImecs 3apsaabl. Cuna Jlopenna. [IBmkeHne 3apsKeHHbBIX YaCTHUIl B MAarHUTHOM
oJIe.

MarnuTsslil notok. Teopema ["aycca as BekTopa MarHuTHOW MHAYKIMK. PaboTa
IEpEMEIICHUS IPOBOJHUKA C TOKOM M KOHTYpa ¢ TOKOM B MarHUTHOM MOJI€.

KoHTyp ¢ TokoM B MarHuTHOM 1oJie. Cuiibl, IEHCTBYIOIINE HA MATHUTHBIA JUIOJb. DHEPIHs
MarHUTHOTO JAMIOJIS.

MarnutHoe nose B Beuectse. HamaranueHHOCTh. CBSI3b HAMarHUUYEHHOCTH C
MOJIEKYJIIPHBIMU TOKaMHU.

3aKOH IOJIHOTO TOKA JUIsi MArHUTHOT'O 10JIs B BellecTBe. Hanpsyk€HHOCTh MarHUTHOTO TOJIS.
MaruuTtHas BOCIpUMMYHMBOCTD BenlecTBa. MarouTHas MpOHULAEMOCTh cpelbl. Jua-, napa- u
beppoMarueTukH.

VYcnoBus Uit MarHUTHOTO TIOJISL HA TPAHMIIE Pa3zeila IByX MArHETUKOB.
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27.
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13.
14.

15.
16.
17.

18.
19.
20.

21.
22.

23.
24.
25.
26.

SIBieHME NEKTPOMArHUTHOM MHAYKIMH. 3aKOH 3JIEKTPOMarHuTHOM nHAyKIuK. [IpaBuio
Jlenna. BuxpeBoe aneKkTpruieckoe moie.

SIBnenne camonnaykiuu. MTHAyKTMBHOCTE. IHAYKTUBHOCTD JUIMHHOTO COJICHOMIA.
OHeprust MarHUTHOTO 1oJsl. OObEMHAs MJIOTHOCTh HEPTUH.

Buxpesoe anexrpudeckoe nojue. YpaBHeHuss Makcseiuia 1uis 3J1€KTPOMarHuTHOTO T10JIs B
UHTErpanbHON hopme.

SIBneHne B3auMHOM MHAYKIMHU. B3auMHas HHIYKTUBHOCTb.

3 cemecTp

. l'apmonnueckue xonebanus. Juddepennpansnoe ypaBHeHHE TAPMOHUYECKUX KOJICOaHHIA.

CrnosxeHre TapMOHUYECKUX KOJICOAHU OJTHOTO HAMPABICHUS M OJMHAKOBOW YaCTOTEHI.
BekropHas nuarpamma. buenus.

. Mexannueckue rapmonndeckue konedanus. [IpyKUHHBINA, MaTeMaTHYECKUI U GU3NIECKUN

MassTHHKH.

. DNeKTpUUecKuit KojaeOaTeTbHbIH KOHTYP. DHEPrusl TApMOHHUYECKUX KOJICOAaHUH.
. AnddepennmanbHoe ypaBHEHHE 3aTyXAOMUX KoleOaHUH (MEXaHUYECKHUX U

AIIEKTPOMArHUTHBIX) M €0 peleHue. Anepuoaudeckuii mpouecc. Jlorapugmmuaeckuii
JIEKPEMEHT 3aTyXaHHs U JOOPOTHOCTb.

. AnddepennmansHoe ypaBHEeHHE BBIHYKICHHBIX KoJeOaHMH (MEXaHUUECKUX U

3JIEKTPOMArHUTHBIX ) U €r0 pelieHue. AMIUTUTYA U (pa3a BhIHYKIESHHBIX KOJICOaHHIA.
Pe3onanc.

. HepeMeHHHﬁ BHCKTpH‘ICCKHﬁ TOK. I/IH,I[YKTI/IBHOCTB, CMKOCTb 1 aKTUBHOC COIIPOTHUBJICHUC B

eIy nNepeMCcHHOro TOKa. MomHOCTh IMEPEMEHHOTO TOKaA. I[eﬁCTBYIOmee 3HA4YCHUEC CUJIBI TOKA
W HAIIPSAKCHUA.

. BontHoBbIe npotuieccel. [IpoonbHbIe 1 oNepedHble BOIHBI. Y paBHEHUE OETyIel BOJIHBI.

I[J'II/IHa BOJIHBI M BOJIHOBOE 4HCIIO. BollHOBOE YpaBHCHHE.

. IIpotonbHBIE BOJIHEI B YIIPYTOM CTEpKHE. BOIHBI B razax.

. DHeprus BOJIHbBI. BeKTOp IIIOTHOCTH NIOTOKA S3HEPTUH. IHTEHCUBHOCTD.
10.
11.

O6pa3oBaHue CTOSTYMX BOJH M MX CBOMCTBA.

VYpaBHeHnust MaxkcBesia Ajis 3J1€KTPOMarHUTHOTO TOJISI B MHTETPaIbHOM U
muddepernnmansHoi popmax. BuxpeBoe anexrpuueckoe none. Tok cMenieHus.
JuddepennnansHoe ypaBHEHHE JIEKTPOMArHUTHON BOJIHBL. OCHOBHBIE CBOICTBA
AIIEKTPOMAarHUTHBIX BOJIH.

DHeprus AMEeKTPOMArHUTHBIX BOJIH. BekTop YMoBa - [loiinTrHra. U3nyyenue numnomsi.
WnTtepdepenius BoiH. YCIOBUS MaKCUMyMOB M MUHHUMYMOB. OnTudeckas JAJMHA MYTH U
pa3HOCTh xoj1a. PacueT nHTEphEepeHIIMOHHON KAPTHUHBI OT IBYX KOT€PEHTHBIX HCTOYHUKOB.
MoOHOXpOMaTUYHOCTh U BpEMEHHasi KOT€pEeHTHOCTh. BpeMst U JuInHa KOrepeHTHOCTH.
[TpocTpaHcTBEHHAs KOTEPEHTHOCTH U €€ BIUSHUE HA MHTEPPEPEHITMOHHYIO KapTHHY.
WnTepdepenius B ToHKUX TUieHKax. [lonockl paBHOM TONIUMHBI U paBHOrO HakioHa. Kosblia
Hsrorona.

Hudpaxus csera. [punuun I'toiirenca-®penens. Meton 300 Openens.

Hudpaxus OpeHens Ha KPyriioM oTBepcTur u aucke. Judpakuus Opaynrodepa Ha menu.
Hudpakauonnas pemierka. Jlucrnepcus u paspemarornias cuia. Paspematomas crmocoOHOCTh
ONTUYECKUX MTPHOOPOB.

Hudpakmus Ha mpocTpaHcTBeHHOM pemetke. @opmyna Bynsha-bparra.

Hucnepcust cBeta. O0nmacTd HOPMATHHOW M aHOMAIBHOW JMCIIEPCHH. DIEKTPOHHAS TEOPUS
JTUCTIEPCHUH.

['pynmoBasi CKOpOCTh U €€ CBsI3b C ()a30BOi CKOPOCTHIO.

ITormomenue u paccessHUE CBETA.

O dexr omiepa B akycTUKE U ONTHKE.

[Tonsipuzanus ceeta. CTenens noJsgpuszanuu. EcTecTBEeHHBIN U MOJISIPU30BAHHBIN CBET. 3aKOH
Mairoca.



27.
28.
29.
30.
31.
32.

33.
34.
35.

[Tonsspu3zanus cBeTa Npu OTpakeHUU. 3akoH bprocrepa.

JIBoitHoe nydernpenomienue. OQHOOCHbBIE KpUcTawibl. Kpucrannuyeckue miacTUHKY.
HckyccrBernast ontuaeckast anuzorponus. dddexr Keppa.

Bpaienue mockoctu nonsipuzauuu. Ontudeckas akTuBHOCTh. Db ekt Dapases.
PaBHOBecHOe TeruioBoe u3mydeHue. A6comoTHO YepHoe Teno. 3akoH Kupxroda.

3akon Credana-bonpiimMana. Pacnipenenenue sHepruu B CrieKTpe aOCOJIIOTHO YEpPHOTro Tena.
3akoH cMenieHus Buna.

KBanroBas runoresa u ¢popmyna Ilnanka.

Buemmnuii poroaddexr u ero 3akonsl. TopMO3HOE pEHTTEHOBCKOE U3ITyYCHHE.

®otonbl. Umnynsce potona. Idpdext Komnrona.

4cemecTp

1.

2.

O 00

17.

18.
19.

20.

21.
22.
23.
24,
25.

KopnyckynspHo-BosiHOBOM ayanu3m cBoMcTB BemiectBa. dopmyna ae bpoins. OmnbiTHOE
000CHOBaHUE THIOTE3HI Jie bpoiins.

CgoiictBa BosH n1e bpoiunsa. BepositHocTHBIN cMmbich BosH ae bpoins. Bonmnosast GyHkms u
€€ CTAaTUCTUYECKUN CMBICII.

. CooTHommieHne HeompeaeneHHocTel ['elizenOepra Kak MpOSBICHHE KOPIYCKYISPHO-

BOJIHOBOI'O AyaJiu3Ma.

. Obmee ypasuenue lllpenunrepa. Crartuctuyeckass HMHTEpIpeTalysi BOJHOBON (DyHKLHMU.

CrauuonapHsie coctosiHus. YpaBHenue lpenunrepa aas cTallMOHAPHBIX COCTOSHUM.

. Ilpumenenne ypaBHenus lllpeauHrepa K ONMCAaHUIO JIBHKCHHs YacCTHULbI B NPSAMOYIOJBHOU

HOTGHHH&J’IBHOﬁ ssMe ¢ OECKOHEYHO BBICOKHMU CTEHKAMH.

. Bomoponorioobnasi cucremMa B KBaHTOBOW MEXaHHKE. DHEPreTHYECKHE YpPOBHH aToMa

BOJZIOpO/IA.

. CBoOoHas yacTuna u ee BosiHOBast GyHKIUsA. TyHHENbHbIN 3 PexT.

. OnpiT Tepna u I'epnaxa. Criun 3nekTpoHa. CHMHOBOE KBAHTOBOE YHUCIIO.
. ATom B MarHuTHOM nioJie. Ddekt 3eemana.

10.
11.
12.
13.
14.
15.
16.

ITpunuun Iaynu. Pacnipenenenue 3J1€KTPOHOB B aTOME I10 COCTOSIHUIO.

PentrenoBckue cekTpel. TOpMO3HOE U XapaKTEPUCTUYECKOE PEHTI€HOBCKOE U3ITy4YCHHUE.
DHepreTUYecKre YPOBHU U CIIEKTpbI MosieKysl. KomMOnHaMoHHOe paccessHue cBeTa.
Brinyxnennoe uznydenue. Jlazepsl.

TennoemkocTs kpuctamioB. Teopus DiinmreiiHa. Teopus Jlebast. @OHOHBI.

Kpucramnmueckas pemerka. Buasl kpucrammdeckux pemerok. Muaexcsr Muiepa.
KBanroBas cratucruka ®epmu-/upaka. @ynknus pacnpenenenus Oepmu-npaka. SHeprus
Depmu.

KBaHTOBasi Teopus 3JIEKTPOHOB IPOBOAMMOCTH B MeTrauie. PacnpeneneHue 3JI€KTPOHOB
MPOBOAMMOCTH TMpu aOCOJIIOTHOM HyJie TeMIeparypbl. BrusHue TemmepaTypsl Ha
pacrpeneneHue IEKTPOHOB.

CaepxnpoBoauMocTb. CBOWCTBA CBEPXITPOBOISIIETO COCTOSHUSI.

OHepreTuyeckue 30HbI B KpUCTalax. PacnpeneneHue 3JIEKTPOHOB IO JHEPreTUYECKUM
30HaM. MeTasuibl, TU3JIEKTPUKH, ITOTYITPOBOIHHUKHU.

[TonynpoBonuuku. CoOCTBeHHass W INpHUMECHas MPOBOJUMOCTb  IOJYIPOBOIHHUKOB.
DIIEKTPOHHO-IBIPOYHBII MEPEXOI.

Cocras siapa. [lepext Maccol. DHeprus CBsi3u. SepHble CUIIBI.

3aKOH PaJMOAKTUBHOTO pacrnajga. AKTUBHOCTb.

3aKOHOMEPHOCTH -, -, Y-U3Ny4eHuit aToMHBIX s7ep. [Ipupona o- u B-pacnaos.

SnepHble peakuuy. DHEPrusi U MOPOT PEaAKIUH.

OneMeHTapHble YacTHIBI. VX Kiaccuukanys U B3auMHask IPEeBPaIaeMOCTb.



8. YUEBHO-METOJUYECKOE U1 HH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUILIUHBI

OcHoBHas1 JiuTEpaTypa

. UponoB N.E. Mexanuka. OcHoBuble 3akonbl / U.E. WpomoB. — 3-¢ m3a., ucnp. — M. :
JlabopaTtopus bazoBeix 3nanmii, 2001. — 251 c.

. Uponos MN.E. ®usuka makpocuctem. OcaoBubie 3akoHbl / M.E. UponoB. — 3-e u3a., ucop. —
M. : JTaboparopus bazossix 3nanuii, 2001. — 208 c.

. Uponos N.E. Dnexrpomarnerusm. OcHoBHble 3akonbl / U.E. Uponos. — 3-e u3a., uctp. — M. :
JlabopaTtopust bazoBeix 3nanuii, 2001. — 352 c.

. Uponos MN.E. Bonnossie nponeccel. OcuoBHbIe 3akoHbI / W.E. Mponos. — 3-e u3z., ucnp. — M.
: JJaboparopust bazoseix 3nanuii, 2001. — 256 c.

5. Uponos, U.E. KBanToBas ¢usuka. OcHoBuble 3akoHbl / U.E. Mponos. — 3-e u3a., uctp. — M. :
JlabopaTtopus bazoBeix 3nanuii, 2001. — 272 c.

6. UponoB N.E. 3amaun no obmeit ¢usuke / N.E. Upomos. — 11-e u3n., crep. — C-I16. : Jlans,
2006. — 416 c.

7. CasenbseB U.B. Kypc ¢usuku: yue6. mocodue: B 3 1. T.1 Mexanuka. MonekynsapHast pu3uka.
2-¢ u3n., crep. —CII6. : U3narenbcrBo "Jlanw", 2006. — 352 c. : wn. — (YueOHUKH 11
By30B. CrieriuaibHas JUTepaTypa).

8. CagenneB U.B. Kypc ¢usuku: yued. mocodue: B 3 T. T.2 DnexrpuuectBo Konebanus u BOIHbBI

BonnoBas ontuka. 2-e¢ usn., crep. —CII6. : U3ngarenscTBo "Jlamp", 2006. — 480 c. : . —

(Yuebnuku nns By3oB. CrienianbHasi IMTEpaTypa).

CaBenveB U.B. Kypc dwusuku: yue6. mocodbue: B 3 1. T 3 KBantoBas omrtmka. ATOMHas

¢usuka. dusuka TBepaoro Tena. dusrka aTOMHOTO sjIpa U AIEMEHTAPHBIX YaCTHIl. 2-€ U3I.,

crep. —CII6. : UznarensctBo "Jlamp"", 2006. — 320 c. : un. — (Y4eOHHKH A1 BY30B.

CrieruanpHast TUTEpaTypa).
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Jlono/THMTeIbHAS JIUTepaTypa

1. Benukos b.C. Pemenue 3a1a4 mo ¢pusuke. O6mme merost / b.C.bennkos — M. : Beicias
mkoJja, 1986. — 208 c.

2. CasenbeB M.B. COopHHK BOMPOCOB W 3amad 1o oOmiei ¢usmke : yuebd. mocobue. / W.B.
CagenbeB - 6-¢ u3z., crep. — C-116. : Jlanb, 2013. — 288 c. : w1 — (YueOHUKH U BY3O0B.
CriennanpHast IUTEpaTypa).

IIporpammHoe o0ecnieyenne:
CriennanbHOE IpOrpaMMHOE oOecrieueHre He TpeOyeTcs.

LMS u UnTepHeT-pecypcebl:

Oo6pasoBarenbhblil mopran HUAY MU®U . URL: https://online.mephi.ru/

2. lleHTp WHPOPMAITMOHHO-OMOIMOTEYHOTO OOCCIICUeHUsT yU4eOHO-HAYIHOU JeATeIbHOCTH
HUAY MU®U URL: http://library.mephi.ru/.

3. DnekTpoHHas HWH(PpOpPMAIMOHHO-OOpa3oBareinbHas cpega TU HUAY MHU®OU URL:

http://stud.mephi3.ru/.

DnexTponno-6ubaroTeunas cuctema URL: IPRbooks https://www.iprbookshop.ru/.

Kypcol Benymux By30B Poccun mmardopmsr OtkpeiToe oOpazoBanue https://openedu.ru//
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9. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JTACIHATIIAHBI

AynuTopust JUisl IPOBEACHUS 3aHATUN JICKIIMOHHOTO TUIIA, 3aHSITUM CEMUHAPCKOIO THUIIA,
TPYIIOBBIX W WHJIWBUAYAIbHBIX KOHCYJBTAllMH, TEKYIIEr0 KOHTPOJIA M IMPOMEXYTOUYHOU


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

aTTecTalluu, JJIsl CAMOCTOSITENILHOW PabOTHI:
npoektop Nec + dKkpaH (HaCTEHHBIH), KOMIbIOTep: mporeccop IntelPentium 4; omepaTuBHas mamsTh
4GBDDR3; monutop KK Benq 19,5, xknaBuarypa, mpirs, Adobe Reader

Kaxaplii CTYJEHT HWMEET CBOM JIOTUH M Tapoib I BXOJa B OJIEKTPOHHYIO
uHbOpMaOHHO-00pa3oBarenbuyio cpeny TU HUAY MUDU (http://stud.mephi3.ru/)

Kaxaplil CTyIEHT UMEET J0CTYI K 31eKTPOHHO-0nbmoTeuHoit cucteme IPRbooks.

[Iporpamma coctaBieHa B cooTBercTBHM ¢ TpeboBanmsimu OC BO HUAY MHUDU no
HanpasieHuto moarotoBku  15.03.05 «KoHCTpYKTOPCKO-TEXHOJOTHYECKOE oOOecredeHne
MAaIIMHOCTPOUTENbHBIX TPOU3BOJICTB.

ABTOp: noueHT kKadeapsr oomei puzuku C.A.Pomammna.



