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AHHOTANUA

JuctmiumHa «®Pu3nka» AaeT NMpelIcTaBlIeHHE O COBPEMEHHOW (DU3MYECKOW KapTHHE
MHUpa, 3aKJIaJbIBACT OCHOBBI €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS, CIYKUT (PyHIAMEHTOM
OOIIETEXHUYECKON Jpyauluu, (GOpMUPYET HABBIKM HKCIEPUMEHTAIBHOTO HCCIICIOBAHUS
¢u3nueckux sBICHUN U mpoueccoB. OCBOCHHE NUCHUILIMHBI MPEAoaracT U3y4eHne OHJIalH
Kypca «®du3uka B oOmbITaX», pasMmemieHHoro Ha HammonanmbHOW TtwIaThopme «OTKpPBITOE
o0pazoBaHUe».

1. IEJb OCBOEHUS YUYEBHOM JUCIUILINHBI

Heapio yueOHoil aucuumauabl «Pu3nka» sBIAETCS (POPMUPOBAHUE Yy CTYICHTOB
OTIOPHBIX 3HAHMM, MO3BOJSIONIUX BBIJIECIUTH OCHOBOIIOJIATAIOIINE OMBITHBIE 3aKOHBI U HA HX
OCHOBE IIOCTPOUTH METO/] TO3HAHUSI IPUPOJAHBIX SIBICHUH.

I'maBHOM 3ajaveil IUCLUIUIMHBI SBJIAETCS O3HAKOMIIEHHE CTYIEHTOB C OCHOBHBIMU
(GyHIaMEHTATLHBIMU TOHSATUSMU U 3aKOHAMHU COBPEMEHHOH (DM3HKH, C SKCIIEPHUMEHTAIEHBIMU
(dakTamu, OJI0KEHHBIMU B OCHOBY (PU3HKHU.

Yyeonbie 3a1a4M AUCHUILINHBI:

B npornecce u3ydeHus qUCHUIUIMHBI CTYAECHTHI JOJKHBI OBJIA/I€Th 3HAHUSMU:

- OCHOBHBIX ()yHIAMEHTAJILHBIX 3aKOHOB KJIACCHYECKOW U COBPEMEHHOU (DU3UKU;

- 0 pa3IMyHbIX (U3UUYECKUX MOJEIAX OKPYXKAIOIEro MUpa M TIPaHUIAX NPUMEHUMOCTH
(bu3nYECKUX TEOpUil;

- paboThl C HAyYHOH M HayYHO-METOAMYECKON JIUTEPaTypOi;

- TpoBeleHHs (U3NYECKOTO IKCIEPUMEHTAa M O0pabOTKM pe3ybTaTOB M3MEPEHWH, aHaln3a
MIOJIyYEHHBIX PE3yJIbTaTOB;

- HUCIOJb30BaHUS MAaTEMAaTUYECKOTO amnmnapara GU3uKu;

- pelleHus TNpaKTHYECKUX 3a]ad, BO3HUKAOIIMX B TMOCIEAyIOImed npodeccnoHaIbHON
JeSITEIbHOCTH.

2. MECTO YYEBHOM JUCIIATLJIMHBLI B CTPYKTYPE OOII BO

Hucuunnuza «®Pu3nka» u3ydaeTcsl CTyJeHTaMH NEpBOro M BTOPOrO Kypca, BXOJIUT B
TEOpPETUYECKUI OJIOK eCTeCTBEHHO-HAyyHOro MoAyns pasjena b.1, oOs3arenbHOM dacTu
yueOHOro IUTaHa TI0 HAaNpaBJICHUIO MOATOTOBKH  «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE
o0ecrieyeHne MalIMHOCTPOUTEIbHBIX MPOU3BOJCTB» NpodmiIs NoAroToBKM «COBpEMEHHBIE
TE€XHOJIOTMYECKHE MPOLIECCHl U3TOTOBICHUS U3AEIUI B MAIIUHOCTPOCHUM.

JlucuumrHa OCHOBBIBAETCS HA 3HAHUSX M YMEHHUAX, CHOPMHUPOBAHHBIX Y 00YYarOIIUXCs B
pe3ysibTaTe OCBOEHUS MIKOIbHBIX KypcoB «Dusuka» u «Marematuka.

BX01HOM KOHTPOJIb 3HAHUN HE IIPENYCMAaTPUBACTCA.

Jannast nucuuruiMHa sBisercs (yHIaMEHTalNbHOM U TpeOyeT MJii CBOEro HU3Yy4EHHUS
OTIpENIeJICHHOT0 YPOBHS MaTeMaThdeckod KyinbTyphl. IlpenonaBanue ¢(u3MKM C T1EepBOTro
ceMecTpa TMpeArnoiaraeT MPOBOAUTh MaTeMaTHUYeCKUE OTCTYIJICHUS 10 XOJIy H3y4eHus
npeamera. BuecTe ¢ TeM akLEHT JenaeTcs Ha IMOHUMaHue (U3MYECKHX SIBICHUHM, HX
B3aMMOCBS3M, (OPMUPOBAHHE HAYYHOI'O MHPOBO33PEHHUSI M COBPEMEHHOrO (PU3HUYECKOTO
MBILUICHHUS, TPUOOPETEHUH HABBIKOB (PU3NUYECKOTO MOJCIUPOBAHMS TMPUKIAJHBIX 3a7a4
OyyIIero HampaBJIeHHUS TOATOTOBKH.

N3yueHne TUCHMITIIMHBI HEOOXOIUMO Ui JalbHEHIIero u3y4yeHus TaKuxX JUCIUIUINH, KaKk
"Teopernueckas mexanuka", "OcHOBBI TeruioMaccooOmena", "CompoTHBICHHE MaTepHAIIOB",
"T'mapaBnuka, u ap.

VYKa3zaHHBIE CBS3U U COAEPIKaHUE TUCHUILIMHBI «PU3nKa» Jal0T 00y4aromeMycsi CHCTEMHOE
IIPEJICTaBICHUE O KOMIUIEKCE M3ydaeMblX AUCUUILIMH B coorBeTrcTBMM OC BO HUAY MUODU,
yTo  o0ecrneyrBaeT COOTBETCTBEHHBIH  TEOPETUYECKUH  ypOBEHb U IPAKTUYECKYIO
HaNpaBJIEHHOCTh B cUcTeMe 00yueHHs Oyyliei AesTeIbHOCTH OaKaiaBpa.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIJIAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

[Iponiecc m3ydyeHus: nucuuruinHbl «®Du3nkay HampaBiieH Ha (HOPMUPOBAHHUE CIEAYIOIIUX
komnerennui: YK-1, YKE-1.

Kon

S — KoMmnereHnunus
VK-1 CrocobeH ocymeCTBmETL MOMCK, KPUTHYECKUI aHAJIM3 U CUHTE3 WH(pOpMaIuu,
IIPUMEHATh CUCTEMHBIN ITOJXO0JT JUISL PELICHUS [IOCTaBICHHBIX 3a1a4
CrnocobeH  WCHONB30BaTh  3HAHWUA  ©CTECTBEHHOHAYYHBIX  JAWCIUIUIMH,
VKE-1 IIPUMEHATH  METOJABl  MaTreMaTW4eCKOro aHajan3a W MOJIEIIMPOBaHWUA,

TEOPETUYECKOTO M OSKCICPUMCHTAJIIBHOI'O HCCIECAOBAaHHA B IIOCTAaBJICHHBIX
3agadax

I/IH,I[I/IKaTopaMI/I JOCTHIXXCHUA KOMHCT@HI_II/Iﬁ SABJIAKOTCA:

Koz Koz WNunukartop
KOMIIETEHIIUY | HHAUKATOpa
VK-1 3HaTh: METOIWKH cOopa W 00paboTKM WHQOpPMAIHNU; aKTyallbHBIC
3-YK-1 poccuiickne u 3apyOexHble HCTOYHUKHM wuH(popMarmuu B chepe
mpodecCHOHANBHON AEATENLHOCTH; METO/I CHCTEMHOTO aHAIIN3a
YMeTb: NpUMEHSTh METOAWKH TOHCKa, cOopa u 00paboTKH
V-VK-1 nH(MOPMAIINU; OCYIIECTBIATh KPUTHUECKWH aHalW3 W CHHTE3
nHOPMALIMH, TOTYYEHHON U3 Pa3HbIX HICTOUHHKOB
Bnagers: merogamm moucka, coopa U 00pabOTKH, KPUTHYECKOTO
B-VK-1 aHallM3a W CHHTe3a WHPOPMAIINH, METOAUKONW CHCTEMHOTO TOJX0/1a
JUIsl pEHICHUsI TOCTaBICHHBIX 33134
3HaTbh: OCHOBHBLIC 3aKOHbI €CTCCTBEHHOHAYYHBIX NUCIHUIIIIMH, METO/bI
YKE-1 3-VKE-1 MaTEMaTHYECKOTO aHaIM3a W MOJCIUPOBAHUS, TCOPETUYECKOrO H

OKCIICPUMCHTAJIbHOT'O UCCJICJOBAHU

YMETh: HCIIOJB30BATh MATEMATUYCCKUEC MCETOAblI B TCXHUYCCKUX
MPUITOKCHUAX, paCCYNUTBIBATE OCHOBHBIC YW CJIOBBIC XaPAKTCPHUCTHUKHU
CJ]y‘IElfIHBIX BCJIIMYUH, pPC€IIaTb OCHOBHBIC 3ala4du MaTeMaTHYEeCKOM
CTATUCTUKU; pCIIATH TUIIOBBIC PACUCTHBIC 3aJdYn

V-VKE-1

BJIAJICTh. METOJAMH MAaTEMaTHYECKOTO aHalM3a M MOJCITHPOBAHUS
METOJaMM pEIICHHs 3a/lady aHalh3a M pacueTa XapaKTePHCTHK
B-YKE-1 ¢u3nueckux  CUCTEM, OCHOBHBIMH  IpHeMamMu  0o0paloTku
AKCIIEPUMEHTAIBHBIX JIAHHBIX, METOJAMH pabOThl C HPHKIAIHBIMH
MPOrPaMMHBIMH POJYKTaAMHU

4. BOCIIUTATEJIbHAS PABOTA

Kon | Hampasnenue/uenu Coznanue yciosui, Hcnonp30BaHne BOCIUTATEIBLHOTO
o0ecrevynBaroIIMX: MOTEHIIMaa y4eOHBIX JUCHUIUIINH
B16 | [Ipodeccuonansuoe | opMupoBanue KyibTypsl | Mcnonb3oBaHME  BOCHHUTATEIBHOTO
U TPYZIOBOE HCCIIEIOBATENbCKON 1 MOTEeHIIMAaja JTUCIUTIAH
BOCITUTaHHE HNHXEHEPHOU o01enpoecCHOHATIBHOTO  MOJTYJIS
NeSITeIbHOCTH it (GOpMUPOBAaHHSA  HABBIKOB
BIIA/ICHUS IBPUCTUYECKUMU

MeTOJaMH TIOMCKa W  BBIOOpa
TEXHUYECKUX PELICHUN B YCIIOBUSAX
HEOMNpeACICHHOCTH yepes
CIICOHUAJIBHBIC 3adaHUusA (MGTOIII/IKI/I
TPU3, mopdonorndyeckuii aHaaus,




Kon | HampaBnenue/uenu Co3naHue yciaoBuid, Hcnonbp3oBanue BOCIUTATEIEHOIO
00eCTIeYNBAIOIIUX NOTEHLIMaa y4eOHBIX AUCHHUILINH

MO3TOBOM MITYpM H Jp.), KYyJIbTYpPbI

WH)XeHepa-pazpaboTunka yepes

OpPraHM3alMI0 IIPOEKTHOH, B TOM
YHUCJIE CAMOCTOSATENBLHOM paboThI
o0y4aroIuxcss € HCHOJIb30BaHUEM
IIPOrPaMMHBIX [TAKETOB

OpFaHI/I3aI_II/I$I HHTCPAKTUBHBIX MepOHpI/ISITI/If/'I U pcajm3anusa CHCHUAIU3UPOBAHHBIX

Sa,I[aHI/Iﬁ C BOCIIMTATCJIIbHBIM U COIMAJIbHBIM aKIICHTOM:

5.

BBIOOD CITOCOOOB M METOJIOB pelIeHHs PU3NICCKUX 3a/1a4 (CaMOCTOsTeNIbHAs paboTa);
BBINIOJIHEHUE M 3alluTa J1a0OpaTOpHBIX pabOT HAa TEMbI, CBS3aHHBIC C JICKIIMOHHBIM
MaTepHaIOM JUCIUILINHBI (JlabopaTopHas paboTa).

I[TepeunciieHHbIC MEPOIIPUSTHUS HATIPABJICHBI HA!

(opMUpOBaHKE HABBIKOB PEIICHUS Pa3IMYHBIX (PU3NYECKUX 33/1a4;

(opMHpOBaHHE y CTYICHTOB TPYAOBOH MOTHBALMM M aKTHBHOW MPO(ECCHOHATBHOM
MO3HIINH, TMYHOTO TPYAOIIO0HS;

pa3BUTHE  TBOPUYECKHX yMCHUIl W  HAaBBIKOB, (OPMHPOBAHHE  TBOPYECKOIO
podecCHOHATbHO-OPUCHTUPOBAHHOTO  MBIIUICHUS,, HEOOXOIUMOIo ISl  PCIICHHS
HECTaH/IaPTHBIX 3a71ad.

CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBI COCTaBIISIET 15 3aueTHBIX equnul, 540 4yacos.

Ne | HammeHoBaHme pa3zena yaeOHOM Bunpl yueOHOM O0s13ar. Artrecta | Makcu
o/ JMCUUIUTHHBL IeSITebHOCTH, BKITFOYAst TEKYLIU st MaJIbHbI
o CaMOCTOSITEIIEHYO KOHTPOJIb paszzena | i Gas
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= TPYIOEMKOCTb B (¢popma, Hedenst) | pasmen
= aK.yacax Heoest)
[}
an
) ] =)
= 3 S
S |58l £z &8
g |E E| ol &
5 |E 2| £¢| g =
= |28 &% €3
=) =1 < =T
= = O
1 xkype, | cemectp
1 | Paznmen 1. Mexanuka JIP1-2
JIP2-5
1-8 |16 | 16 | 8 59 KW11-8 35
BJ31-7
T1-8
2 | Pazgen 2. MonekynsipHast 513011
(cratructuueckas) puzukau | 9-12 | 8 | 8 - 38 2,11,2 i2 KN2-12 25
TEPMOJIMHAMUKA
Hroro B TeueHuun cemectpa 24 124 | 8 97 60
OKk3ameH 40
HUTOI'O 3a 1-i cemectp 100




1 xypc, 2 cemecTp

3 | Pazgen 3. DaexTpuuecTBO JIP1-6
1-6 |12 |12 | - 38 bA31-5 | KU11-7 25
T1-6

4 | Pa3zpnen 4. Maraetusm JIP2-8
7-10 | 8 8 4 35 bJ132-9 | KM2-10 25
T2-10

5 | Pazgen 5. Mexanuueckue u
3JEKTPOMAarHUTHbHIC 11-12| 4 | 4 4 24 | bA33-11 |KM3-12| 10
KoJ1e0aHus U BOJIHEI

Hroro B TeueHnn cemectpa 24 | 24| 8 | 97 60
Ok3ameH 40
HUTOTI'O 3a 2-ii cemecTp 100

2 kype, 3 cemecTp

6 | Pasnen 6. BonnoBas onTuka 14 | 8 | 8 . 34 BJ31-5 | K11-6 10

7 | Pasnmen 7. KBanToBas husuka JIP1-7
57 | 6 | 6 4 | 24 baA32-9 |KM2-10| 25
T1-10
8 | Paznen 8. DnemeHTHI
KBaHTOBOHW CTaTUCTUKH U JIP2-15
8-12 |10 | 10 | 4 | 30 | bA33-15 [KMU3-16| 25
(U3HUKHN TBEPAOIO Tea. T2-16
SnepHas ¢puzuka
Wtoro B TeueHnn cemecTpa 24 | 24| 8 | 88 60
OK3aMeH 40
NTOI'O 3a 3-ii cemecTp 100

IIpumeyanune
- JIP — naGoparopnas padota.
- B/I3 — OonbIroe qOMaIIHee 3a/1aHKeE.
- KN — koHTpOIB UTOTOB.
- T2, T4— Tecthl oHNaiH Kypca «PHU3UKa B OnbITax», pa3MelieHHoro Ha HannonanbsHOM
mwiatdopme «OTKpbITOE 0Opa3oBaHUEy.

HANMEHOBAHME TEM U COJAEPKAHUE JEKIIMOHHBIX 3AHSTUAM

Pazoen 1. Mexanuxa

Ilpeomem ¢husuxu. Metonpl (U3NYECKOTO HCCIEAOBAHMS: OIBIT, THUIIOTE3a, IKCIEPHUMEHT,
Tteopus. Ponb pu3uKK B pa3sBUTUM TEXHUKU M BIUSHUE TEXHUKH Ha pa3BuTHe Gu3MKHU. CBS3b
¢u3uku ¢ npyrumu Haykamu. JuddepenunpoBanre BEKTOpOB.
Tema 1.1 KunemaTuka mMaTepuanbHON TOUYKH.

IIpencraBnenuss 0 CBOMCTBax IPOCTPAHCTBA UM BPEMEHHM, JIEXKAIIME B OCHOBE KIIACCUYECKOU
(HBPIOTOHOBCKOW) MEXaHUKH. DJIEMEHTHl KMHEMATUKH MAaTePUATbHONW TOUYKH. 3aKOH JBMXKCHHS
MaTepuaibHOW TOUKH. CKOpOCTh M yCKOPEHHE TOYKHM KaK IPOU3BOJHBIE Paguyca-BEKTOpa IO
BpeMeHM. HopmainbHOE W TaHreHIMaabHOE YCKOpeHus. Panumyc KpUBHU3HBI TpPaeKTOPHH.
[ToctynarenbHoe IBUKEHUE TBEPAOTO TENA.



Tema 1.2 JlunamMuuecKkre MPUHIIUAIIBI MEXAHUKH.
ITonsiTHE COCTOAHMS B KIACCMYECKOM MEXAHMKE. 3aKOH MHEPUMH U WHEPLUUAIBHBIE CHCTEMBI
oTcyeTa. 3aKOHbI JMHAMUKHN MAaT€PUAJIbHOM TOUKU U CUCTEMBI MaTEPUAIIbHBIX TOYEK. Y paBHEHUS
nerkenus. Ilpupona cuwn. Cuiibl ynpyrocTd M CHibl TPEHMs. 3aKOH BCEMHUPHOIO TATOTEHUS.
Buewnue v BHyTpeHHUE CUiIbl. 3aKOH COXPAaHEHHUS MMIIYJbCa U €r0 CBSI3b C OJAHOPOJHOCTBIO
npoctpaHcTBa. LleHTp Macc (IeHTp HHEPLUT) MEXaHUYECKOM CUCTEMBI U 3aKOH €0 JABHKCHMSL.

Tema 1.3 PaGota u sHEpTHSL.
OnemeHTapHas pabota cuibl. PaboTa cuiibl U ee BblpakeHUE yepe3 KPUBOJIMHEHHBIN MHTErpall.
MoruHocTts. KuHeTnueckast 3HEpIrusi CUCTEMBI U €€ CBSI3b C padOTOW BHEIIHMX M BHYTPEHHUX
CHJI, IPWJIO’KEHHBIX K CUCTEME.
[Tone kak ¢opma MaTepuH, OCYLIECTBISIONIAS CHJIOBOE B3aMMOJCHCTBHE MEXIY YacCTHIIAMHU
BeniecTBa. [loTeHnuanbHas >HEpPrus MAaTepUaJIbHOM TOYKH BO BHEIIHEM CHUJIOBOM IIOJIE U €€
CBA3b C CWJIOH, [JEHCTBYIOIIEH HA MaTepUANbHYI0 TOuYKy. llosle 1EeHTpalbHBIX CHIL
[ToreHnManbpHass SHEPrUsl CUCTEMBI. 3aKOH COXPAHEHMSI MEXAHMYECKON PHEPIMM U €ro CBS3b C
OJIHOPOAHOCTBIO BpeMEHHU. Juccunanus sHepruu. 3aKOH COXpaHEeHMsI U MPEBpAlleHUs] SHEPTUH.
VY nap aGCoNIOTHO YNIPYTUX U HEYNPYTUX Tell.

Tema 1.4 MoMmeHT umnyJibca.
MoMeHT umnyiabca MAaTepUaJIbHON TOYKU M CUCTEMBI. MOMEHT CHJIbl. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHMsI MOMEHTA UMIIYJIbCa MEXaHUUECKON CHCTEMBI U €0 CBSI3b C U30TPOIHOCTHIO
IIPOCTPAHCTBA.

Tewma 1.5 Kunematuka u JuHaMuKa TBEPAOTO TeJa.
ONeMEHTbl KWHEMAaTUKH BPalaTEeJIbHOIO ABM)KEHHUA. YTJIOBas CKOPOCTh U YIJIOBOE YCKOPEHHUE,
UX CBSI3b C JIMHEHMHBIMM CKOPOCTSIMH M YCKOPEHHsAMM TOYEK Bpallarouierocs tesna. MomeHT
UMIIyJbCa TE€Jla OTHOCUTEJIBbHO HEMOJABMKHOW OCH BpalleHHs. MOMEHT HWHEepUHUH Tena
OTHOCHUTEIIBHO OCU. YPaBHEHHE JVUHAMHUKHM BpAIATEIbHOIO JBW)XXEHUS TBEPIOTO Tela
OTHOCHUTEJIbHO HEMOABMKHOU ocu. KuHetnueckast sHeprus Bpararouierocs Tena. Pabota cui,
IIPUWJIOKEHHBIX K Bpamaromemycs teny. [Inockoe nBuxeHue rena.

Tema 1.6 HeunepruanbHble CUCTEMBI OTCUETA.
Cunel UHEPLMH.

Tema 1.7. DneMeHTBl MEXaHUKH JKUAKOCTEH.
VYpaBHeHus: Hepa3pblBHOCTH U bepHymiu. Bsizkocts. JlaMuHapHbI U TypOYJIEHTHBIH pPEXUMBI
TEUYEHUS KUIAKOCTEN. JIBUIKEHHE TEIl B KUAKOCTAX U raszax.

Tema 1.8 PensTuBuCcTCKasi KHHEMAaTHKA.
[TpuHIMn oTHOCUTENBHOCTU B MexaHuke. [IpeoOpazoBanus [Mammes. [loctynaTsl crienuaibHON
Teopun  oTHocuTenbHOCcTU. IIpeoOpazoBanus Jlopenma. IloHsiTHE  OJHOBPEMEHHOCTH.
OTHOCUTENBHOCTh JJIMH M MPOMEKYTKOB BpeMeHH. VHTepBanm Mexay COOBITUSIMH U €ro
MHBAapHAHTHOCTH [0 OTHOUIEHHIO K BHIOOPY MHEPILHUAIbHON CHUCTEMBI OTcueTa. PenstuBucTcKuit
3aKOH CJIOKEHHUS CKOPOCTEM.

Tema 1.9 PengruBucrckas 1uHaMHKa.
PenstuBucrckuii nmiynbec. OCHOBHOM 3aKOH PEJIITUBUCTCKON TUHAMHKU MaTE€PUAILHOM TOUKH.
PensaTrBUCTCKOE BBIPAKEHHME Ui KUHETUYECKOM HSHEpPruH. B3amMoOCBsI3b MacChl M >HEPTUU.
OHeprus cBsA3u cucteMbl. COOTHOIIEHHE MEXTy IOJIHOM JHEprued M HMMITYyJbCOM YacTHIIBL.
[Mpunuun sxBuBaneHTHOCTH. [loHsATHE 00 OOIIEH TEOPUH OTHOCUTENIBHOCTH. ['paHUIIbI
NPUMEHUMOCTH KJIaCCUYECKOH (HPIOTOHOBCKOW) MEXaHUKH.

Pazoen 2. Monexynsapuas (cmamucmuueckas) ¢uzuxa u mepmoOuHamMuka

Beeoenue. CTaTuCTUUECKUI U TEPMOJUHAMUYECKUN METOJIbI HCCIIEOBAHUS MaKPOCKOMUYECKUX
ten. TepMmonnHaMuyeckue napameTrpsl. PaBHOBECHBIE COCTOSIHUSA M MPOLIECCHI, UX M300pakeHne
Ha TCpMOJUHAMUYCCKUX AHUarpammax.

Tewma 2.1 Kunerndeckast Teopus U1€aaIbHOTO Ta3a.
BBIBOI[ YpaBHCHUA MOHGKYHHpHO-KHHeTquCKOﬁ TCOPHUU UACAIBHBIX I'a30B IJId OABJICHUSA U €TO
cpaBHeHue ¢ ypaBHeHueM Kianelipona-MenaeneeBa. CpenHsii KHHETHYECKas HSHEPTUs



MOCTYMATENFHOTO IBHKEHUS MOJIEKYN. MOJNEKYISIpHO-KMHETHUECKOE TOJIKOBaHUE aOCOMIOTHON
Temneparypbl. Yucno creneHeil cBoOOAbI MOJIEKYNbl. 3aKOH PaBHOMEPHOIO pacrpeiesieHus
HHEPTHUU 10 CTENEHIM CBOOOIBI MOJIEKYII.

Tewma 2.2 TlepBoe Ha4ag0 TEPMOIUHAMUKH.
Pabora ra3a npu usmenenuu ero oorema. KonuuectBo Temotsl. TemnoemkocTts. IlepBoe Hauano
TepMoauHaMuKU. [lpuMeHeHHe TMepBOro Hayana TEPMOAMHAMHKH K H30OpoleccaMm U
ananabaTHOMY IIpoleccy HaeanbHOro rasa. YpasHenue Ilyaccona amgmabGaTHOrO mporecca.
3aBUCHUMOCTh TEIUIOEMKOCTH HJEaIbHOTO ra3a OT Buaa mpoiuecca. l[lomuTponHsiii mpoiiecc.
Knaccuueckass MOJIEKYISIPHO-KMHETHYECKAss TEOPHUsSl TEIIOEMKOCTEH HJCalIbHbIX T'a30B U €€
OTPaHUYEHHOCTh. ['paHUIBl MPUMEHHMOCTH 3aKOHA paclpeesieHuss YHEPruu U IMOHSITHE O
KBaHTOBAHUU SHEPTUH BpAILECHUS U KOJICOAHUN MOJIEKYIL.

Tewma 2.3 PacripeenieHre MOJICKYII 110 CKOPOCTSM M SHEPTHSIM.
3akoH MakcBemia Uid pacupeleseHus MOJIEKYJ raza 1o CKOPOCTSM U SHEPrusM TEIIOBOIO
JIBUKEHHS. ODKCIIEpUMEHTaJbHas MPOBEpPKa 3aKOHA paclpeiesieHUuss MOJIEKYJ IO CKOPOCTSIM.
XapakTepHble CKOPOCTH MOJIEKYJ: CpeIHssl KBaJpaTuuyHas, HauOoyiee BEpOsATHAs U CpeaHss
apudmernueckas. bapomerpudeckas dopmyna. 3akon bonbiMaHa A pacmpeneneHusl 4acTUll
BO BHEILIHEM OTEHLUAIBHOM IIOJIE.

Tema 2.4 DnemMeHTH HEPAaBHOBECHOM TEPMOJUHAMUKHU.
Kunernueckue siBneHus. SIBneHus nepeHoca B TEPMOAMHAMHUYECKH HEPAaBHOBECHBIX CHUCTEMaX.
OnbiTHBIE 3aKOHBI AU(QYy3UH, TEMIOMPOBOJHOCTH U BHYTpeHHero TpeHus. CpenHee 4uCIO
CTOJIKHOBEHH W CpeIHss JJIMHAa CBOOOAHOTO mpobera Mosekyn. Bpems penakcammu.
MonekynsapHo-KHHETHUYECKasi TEOpHS sIBICHUI nepeHoca. CBOMCTBA pa3psKEHHBIX ra30B.

Tema 2.5 Bropoe Ha4aao TepMOJMHAMUKH.
OOpatumbie 1 HeoOpaTuMmbie mnpoiecchl. Kpyrosoit mponecc (uuki). TemnoBsie OBUTATETd U
xononwibHble MammHbl. [ukn Kapuo w ero KIIJ ans umpeanbHoro raza. Bropoe Hawano
tepmoauHamuku (GopmynupoBku Knaysmyca u Tomcona). HezaBucumocts KITJI nukna Kapao
OT MpHUPOAbl padoyero Ttena. OHTPONMs. ODHTPONMs HAealbHOro Trasza. (CraTucTHueckoe
TOJIKOBaHHE BTOPOTO Hayajaa TepMOAMHAMUKH. TpeTbe Hadasio TepMoauHaMUKU. DIIyKTyauu.

Tewma 2.6 PeanbHble Ta3bl ¥ )KUIKOCTH.
OTcTyrieHusl OT 3aKOHOB MJ€albHBIX ra3oB. CHIBI MEXMOJEKYJISIPHOTO B3aUMOJEHCTBUS B
razax. DQ¢eKTUBHBIN AuaMeTp MoJeKysl. YpaBHenue Bau-nep-Baansca. CpaBHeHHE H30TEpM
Ban-nep-Baansca ¢ skcnepumeHTanbHbIMH. KpuTnueckoe cocrosiHue. BHyTpeHHsst 3Heprus
peanbHOTO Ta3a. OCOOEHHOCTH KHUIKOTO COCTOSHUSA.

Tema 2.7 ®a3oBsie paBHOBecHS U (ha30BbIe IPEBPAILICHUSI.
®a30BbIe MPEBpALICHUS IEPBOTO U BTOPOro poja. Termiora ¢pazoBoro nepexoja nepBoro poja.
VYpasuenue Kianelipona-Knaysznyca. CBepXTeKy4ecThb Teusl.

Paszoen 3. Dnexmpuuecmeso

Tema 3.1 DaekTpocTaTHIECKOE TIOJIE M €T0 XapaKTePUCTHKH.
3aKOH COXpaHEHHs 3JEKTPUUYECKOro 3apsaa. Jinekrpudeckoe mnose. 3akoH Kymona. OcHOBHbIE
XapPaKTEPUCTUKHA DJIEKTPOCTATHUECKOTO TMOJS - HANPsSHKEHHOCTh M MOTeHInan moiis. CBs3b
HaIpsKEHHOCTH W noteHuuana. [Ipunuun cynepno3unuu. PacdeT snekTpocTaTuueckux moJien
MeToIoM cyneprio3unuu. [lone qunons.

Tema 3.2 Teopema ["aycca Aiis 2IEKTPOCTATUYECKOTO MOJSI B BAKyYME.
[Totok BekTopa HampsbkeHHOCTH. Teopema ['aycca /i 37€KTPOCTATHUECKOTO IMOJI B BaKyyMe.
IIpumenenue Teopemsl I'aycca k pacdeTy MOJIEH.

Tema 3.3 DnekTpocTaTHUecKOe TOJIe B IUIJICKTPHUSCKOM cpejie.
CBsi3aHHbBIC 3apsiibl B JUAJIEKTPUKAX. THUIBI JUAIEKTPUKOB. DJIEKTPOHHAS M OPUEHTALMOHHAs
noisipuzanuu. MuaynupoBaHHbld AUNIONBHBIA MOMEHT. l[lonspuszyemMocts Monekysbl. Cuibl,
JEUCTBYIOIIME Ha >KECTKUH IUIIONb B J3JIEKTpUuecKoM mnodie. [lonmspusanus IHUAIIEKTPUKOB.
[TonsipuzoBanHOCTh.  JMdJiekTpuyeckas  BOCHIpUMMYMBOCTB.  Teopema  ['aycca s
ANEKTPUYECKOTO TMOJs B JUPJIEKTPUKE. OJIEKTpUUYecKoe cmelieHue. Jlusnekrpudeckas
IIPOHUIIAEMOCTD Cpebl. Y CJIOBUS HA TPAaHHUILIE pa3jena IUdJIEeKTPUKOB. CErHEeTOAIEKTPUKH.



Tema 3.4 [IpoBOTHUKY B 3JEKTPOCTATHUECKOM IOJIE.
Pacnipenenenue 3apsa0B B IPOBOJHUKE. DIEKTPOEMKOCTh YEAUHEHHOTO ITPOBOJIHMKA. B3anmuas
€MKOCTb JIBYX MPOBOAHUKOB. KoH1eHCaTOPBI.

Tewma 3.5 DHeprus 3JIeKTPUUECKOTO MOJIS.
DOHeprusi 3apsHKEHHBIX  YEJAMHEHHOTO MPOBOJHUKA, KOHJEHCATOpPAa, CUCTEMBI IMPOBOJHUKOB.
OHeprus snekTpocraTudeckoro mnons. OObeMHas IJIOTHOCTh SHepruu. [IpumeHeHue 3akoHa
COXpaHEHHUS SHEPTHH K PACUETy MOHIEPOMOTOPHBIX CHIL.

Tema 3.6 IlOCTOAHHBIM SJIEKTPUYECKUN TOK, €ro XapaKTEPUCTUKH U YCJIOBUSA
CYILIECTBOBAHUSI.
O0600menHbIi 3akoH OMa 7151 yyacTka 1ienu. PasHocts noteHumanos, 2JIC, HanpsokeHune. 3aKoH
Jxoyns-Jlenna s yuactka nenu. [Ipasuna Kupxroda.

Paszoen 4. Maecnemusm

Tema 4.1 MarautHoe 1nose B BaKyyMme.

MaruautHoe nosie. MaruutHas uHaykius. 3akoH buo-Casapa-Jlannaca u ero npumeHeHHe K
pacueTy IOJE€H IPOBOAHMKOB C TOKOM. MarHuTHOe Mmoje NPSMOJIMHEMHOIO INPOBOJHHUKA C
TOKOM. MarHuTHoO€ 1oJie KpyroBOoro Toka. MarHuTHbIi MOMEHT BUTKAa C TOKOM. MarHutHoe
noje cojieHouaa. BuxpeBoil XapakTep MarHUTHOIO NOJs. 3aKOH IOJIHOTO TOKa (Teopema o
LHUPKYJISLIUU BEKTOpa MarHUTHOW MHIYKIUHU) U €r0 MPUMEHEHHUE K pacyeTy MAarHUTHOTO IO
TOPOMIA U JJIMHHOTO COJICHOM/IA.

Tema 4.2 JlelicTBe MarHUTHOT'O TIOJISl HA JIBUKYLIIUECS 3apsi/ibl U IPOBOJHUKYU C TOKOM.
[HeiictBue MarHuTHOrO nossi Ha JBWKymwuiics 3apsaa. Cuna JlopeHua. 3akoH Awmmepa.
PensTuBucTCKOE TOJKOBAaHME MArHUTHOIO B3aUMOJCHCTBUS IPOBOJHMKA C TOKOM U
JBUKYIIETOCS AJIEKTPUYECKOr0 3apsaa. JBHyKeHue 3apsyKEeHHBIX 4YacTHUIl B MarHUTHOM IIOJIE.
[TpuHIMN AEMCTBUS LUMKIMYECKUX YCKOpHUTeNeH 3apsbKeHHbIX dacTtull. Oddekt Xomma. MI/I-
reHepaTop. KoHTyp ¢ TOkOM B MarHuTHOM 1osie. MarHuTHeIi notok. Teopema OcTporpaackoro-
["aycca. Pabota nepemenieHus: NPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IOJI€.

Tema 4.3 MarauTHoO€ 10JIe B BELLIECTBE.

MarHuTHble MOMEHTBI aTOMOB. TuIbl MarHeTUKOB. HamaramueHHocTb. MUKpPO- U MakpOTOKH.
MaruuTtHas BOCHPHUMMYHBOCTh BEHIECTBA. 3aKOH IIOJHOIO TOKa JUII MarHUTHOTO IIOJIA B
BenlecTse. HanpseHHOCTh MarHUTHOTO 1oJIsl. MarHUTHasi IPOHUIIAEMOCTh CpeJibl. Y CIIOBUS Ha
IPaHULE ABYX CPEA.

Tewma 4.4 DnexTpoMarHuTHasT UHAYKITHS.

SIBieHME ANEKTPOMArHUTHOM MHIAYKIMH. 3aKkoH JIeHna. 3aKoH 37€KTPOMarHUTHOM MHIYKIUH U
€ro BBIBOJ| M3 3aKOHA COXPaHEHHWs dHepruu. SBnenue camomHaykuuu. MHIykTMBHOCTH. TokM
IpU 3aMbBIKAHMM W pPa3MbIKaHMM LENu. SBneHWe B3auMHOM UWHAYKIMH. DB3aumnHas
UHAYKTUBHOCTb. DHEPrusi CUCTEMBbI NMPOBOJHUKOB € TOKOM. OObeMHas IJIOTHOCTb 3HEPTUU
MarHUTHOTO TOJIs B HeeppOMarHuTHOH cperie.

Tewma 4.5 OcHoBBI TeOpUU MakcBena.

BuxpeBoe oanexkrtpuueckoe mone. Tok  cmemeHus.  YpaBHeHuss — MakcBemna A
AIIEKTPOMAarHUTHOTO TOJsl B WHTErpaibHOM U auddepeHunanbHoi (popmax. MatepuanbHbie
ypaBHeHud. KBasucranuonapHsle TOKU. [[pMHINIT OTHOCUTENBHOCTH B 2JIEKTPOINHAMUKE.

Paszoen 5. Mexanuueckue u anekmpomacHummusie Ko1eOAHUA U OJIHbL

Tema 5.1 'apmonnueckue konedaHus.
XapakTepUCTUKH TrapMOHHMUYECKUX KoJIeOaHUH. INapmonnuecknii OCLIMJUISITOP.
HuddepenunansHoe ypaBHEHHE T'apMOHMUYECKUX KoseOaHui. MexaHnyeckue rapMOHHMYECKHE
kosnebanus. llpykuHHbBIN, (u3nuecknii M MaTeMaTHYeCKUH MAasTHUKU. JIEKTPUUECKUI
KOJIeOaTeIbHBIA KOHTYP. OJHEPrusi TapMOHWYECKHX KosiebaHui. CloKeHHE TapMOHUYECKHUX
KOJICOAHWH OJHOTO HarpaBlIeHUs M OJMHAKOBOM dacTOThl. buenus. CroxeHue B3aUMHO
NEePNEHANKYIISIPHBIX ~ KOJIeOaHWH. AHTapMOHMYECKHH OCHILIATOp. DU3HYECKUH  CMBICI
CHEKTPAJILHOTO Pa3I0KEHUS.

Tewma 5.2 3aryxaroniue U BEIHYKJIECHHBIE KOJICOAHMUS.



Huddepennmansaoe ypaBHEHUE 3aTyXaromux Kosie0aHui (MexaHUYeCKUX u
JJIEKTPOMArHuTHBIX) W €ro peuieHue. Amnepuoaudeckuit nponecc. Juddepenunansuoe
YpaBHEHHE BBIHYXJICHHBIX KOJICOAHUI (MEXaHUYECKUX M JIEKTPOMATrHUTHBIX) M €0 pelIeHue.
Amiuintyna v (aza BbIHYXKIEHHbIX KoseOanuid. Pe3zonanc. CooTHomeHue Mexnay (azamu
BBIHY’KJIAIOIIEH CUJIBI U CKOPOCTH IIPY MEXaHUYECKOM PE30HAHCE.

Tewma 5.3 BonHbl B ynpyroii cpene.
Bonnosbie mponeccbl. Mexanusm oOpa3oBaHMs BOJH B ynpyroil cpeae. IIpononbHeie u
nonepeyHble BoyiHbl. CHHYCOMAAIbHBIE BOJIHBL. YpaBHeHUE Oeryiieidl BosiHbl. J[1MHA BOJHBI U
BOJIHOBOE uuciio. BonHoBoe ypaBHeHHe. Da30Basi CKOPOCTb U IUCIIEPCHS BOJIIH. DHEPIHsI BOJIHBI.
Bekrop motHOCcTH mOTOKa »HepruM. lIpMHIMD cynepnosuuuu BOJNH M TPaHULBl  €T0
NpUMEHUMOCTH. BomHoBoii maker. ['pynmoBas ckopocts. MHTEepdepeHins u qudpakius BOJH.
OO0pa3oBaHue CTOSIYMX BOJIH U UX cBoiicTBa. HopMasbHbIE MOJIBI.

Tema 5.4 DneKTpOMarHUTHbIE BOJHBI.
Juddepenumanbaple  ypaBHEHHS  JIEKTpOMarHUTHOM — BonHbl.  OCHOBHBIE — CBOIiCTBa
AJIEKTPOMAarHUTHBIX BOJIH. OHEPrHsl AJIEKTPOMAarHUTHBIX BOJIH. Bektop VYmosa-lloliHTuHTA.
N3nyuenue numnoss.

Paszoen 6. Bonnosas onmuxa

Tewma 6.1 MuTepdepenius crera.
MOHOXpOMAaTUYHOCTh U BpEMEHHAs KOT€PEHTHOCTb CBETa. BpeMs M [UIMHA KOTEPEHTHOCTH.
[IpocTpaHcTBEHHAs: KOT€pEHTHOCTh U MHTepdepeHuus. Pacuer nHTeppEepeHINOHHON KapTUHbI
OT JIBYX KOT€pEHTHBIX HCTOYHUKOB. OnTHueckass JuinHa nyTtu. VHTepdepeHuus B TOHKHUX
rieHkax. MHoroBosHoBast uHTEpepenms. Marepdepomerpsl.

Tewma 6.2 JIudpaxuus cera.
[Tpuniun I'roiirenca-®@penens. Meron 30 @penens. [IpsaMonrHeitHOE pacnpOCTpaHEHUE CBETA
B ofHopoaHoil cpene. Hudpaxuus Ppenens. Judpakuus OpeHens Ha KpyrioM OTBEPCTHH U
mucke. udpakuus OpayHrodepa Ha menu U KpyrioMm oTBepcTud. /{udpakiuoHHas pemierka.
Pazpemarommas cnoco6HOCTh onTtudeckux mnpudopos. [lonstue o romorpaduu. Judpakuus Ha
npocTpaHcTBeHHOM — pemetke. ®opmyna  Bynbda-bparra.  MccnemnoBanue — cTpyKTypbl
KpPHUCTAJIJIOB.

Tema 6.3 PacnpocTpanenue cBera B BEIIECTBE.
Hucnepcus cBera. OOnacTH HOPMAJIbHOM M aHOMAJIbHOW JUCIEPCUU. DJIEKTPOHHAS TEOpHs
mucnepcun. [lornmomenne u paccesnue cera. Dddekr Jlorepa B aKyCTUKE M B OITHKE.
N3nyyenne BaBuiiosa-YepeHkosa.

Tewma 6.4 Tonspu3zarus cBeTa.
EctecTBeHHBII M mnonspu3oBaHHbIN cBeT. llonmsgpusanmus cBeTa IHpU OTPaKEHUU. 3aKOH
bprocrepa.  JIBoitHoe  sywenpenomsienue. OnHoocHble — Kpuctaiibl.  [lomspouasr  u
NOJISPU3ALMOHHBIE TpHU3MBL. 3akoH Maioca. HMHTepdepeHIs MNONIIPU30BAHHOTO CBETA.
HckyccTBeHHast onTHYecKast aHU30TpoIus. Bpallienne miockocTu moyisspu3aluu.

Pazoen 7. Keanmosas ¢uzuxa

Tema 7.1 TennoBoe u3nydeHue.
TemioBoe u3NyuyeHUE M JIOMUHECHEHIMs. PaBHOBeCHOE TEIUIOBOe H3NyueHue. AOCOIOTHO
yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbiimana. Pacmpenenenue sHepruu B
CIeKTpe aOCOIOTHO YEepHOTO Teia. 3akoH cMemieHus Buaa. KBanTOBas rumore3a u (opmyna
I1manka.

Tema 7.2 KBaHTOBas ONTHKA.
Bremnuit pororddext u ero 3akoHsl. YpaBHeHue DiHmTeHa. DoTOHBL. MHOTOGOTOHHBIN
dotoapdexr. Ummynnc doTtona. [laBnenue cera. OnbiTel Jlebenera. Dddhext Komnrona u ero
teopusi. KopryckynsipHO-BOJTHOBAsI ABOMCTBEHHOCTh CBOMCTB CBETA.

Tewma 7.3 KoprnycKyasspHO-BOJHOBOU Tyallu3M.

l'unoresa npe bpoina. Judpakuus 5>I€KTPOHOB M HEHTPOHOB B  KpHCTaUIax.
[Tpoxoxaenne Mukpodactuil udepe3 mienb. CooTHomeHus HeompeaesneHHocrer ['eitzenbepra.



OrneHka >HEPrMM OCHOBHOTO COCTOSIHHS aTOMa BOJOpOJa M DHEPTUM HYJEBBIX KojeOaHUM
ocumusitopa. Habop oHOBpeMeHHO U3MepsieMbIX BETHUKH.

Tewma 7.4 Ypasuenue lpeaunrepa
BonnoBas ¢QyHkuMsg, ee CTaTUCTUYECKUH CMBICI U YCJIOBHUS, KOTOPHIM OHa JIOJDKHA
yIoBIETBOPATH. [LmoTHOCTE BepositHocTH. CpenHee 3HadeHHe Gu3udeckoi BennmauHbl. OOmiee
ypaBuenue Ilpenunrepa. CrauuoHapuele coctosHusl. YpaBHeHue Ilpenunrepa mns
CTallMOHAPHBIX cocTosiHUM. CBoOomHas dwactuima. KBaHTOBas wyacThlia B OJHOMEPHOM
"moreHuuanbHO sme". KBaHTOBaHME »HEPruM M UMITysbca yacTulbl. [IpuHIum cooTBeTcTBUSA
Bopa. 'apmonnyeckuii ocummsaTop. TyHHENbHBINA 2P PEKT.

Tema 7.5 Atom. Mogenb bopa atroma Bogopoa.
Cnextp m3nyueHuss atoma Bojoponaa. @opmyna banpmepa. ChnexkrtpanbHble cepuu. SnepHas
mozenb atoma. OnbiTel @panka u ['epra. [loctynater bopa. Teopust Bogopoa0mo00HOT0 HOHA.
Cnektp sHepruil snexTpona. McmyckaHue W MOIJIOUIEHHWE CBETa aTroMOM. ATOM BOAOpOJa B
KBaHTOBOI MexaHuke. CHEKTp PHEpPruil 3JeKTpoHa. DHeprerudyeckue ypoBHH. lloTeHimanbl
BO30YXKICHHS M MOHU3AIMH aroma. [IpocTpaHCTBEHHOE pacipeiesicHIe TUIOTHOCTH BEPOSATHOCTH
JUIsL DJIEKTpOHA. MOAyJiAb W TMPOEKIUsS Ha HANpaBlICHHE MAarHUTHOTO TOJs OpOUTaIBHOTO
MOMEHTa HUMIyJbca dJeKkTpoHa. [IpocTpancTBeHHOe KBaHTOBaHWE. KBaHTOBBIE dmHCIIA.
['MpomMarHuTHOE OTHOIICHHUE.

Tema 7.6 MHOTORJIEKTPOHHBIE aTOMBI
MHuorosnekTpoHHble  atomMbl. COCTOSHHMSI D3JEKTpOHA B aTOME M HUX XapaKTEePHUCTUKH.
OnexkTpoHHble 000mouku u ciou. llpunmmn Ilaymm. Ywuceno cocTostHMHA. DIEKTPOHHBIC
koHurypauuu. [lepuoanueckas cucrema snemeHToB Menneneea. OmbiT IlTepna u ['epnaxa.
Oddext 3eemana. PeHTTeHOBCKUE CIIEKTPHI aTOMOB. 3aK0H Mo3mu.

Pazoen 8. Dnemenmui keanmogoti cmamucmuku u Quzuxku meepooco mena. Hoepuas gusuxa

Tema 8.1 KBantoBasi cTaTHCTHKA.
®a30Bo€ NPOCTPAHCTBO. OJeMeHTapHas s4yedka (a3oBOro mpocrpaHcTBa. I[lMOTHOCTH
cocroauuil. Dynkuusa pacnpenenenus Pepmu-Iupaka. Dynkuus pacnpenenenus bose-
OWHIITeHHA.

Tema 8.2 Kpucrannuueckoe cTpoeHHE TBEPIBIX TEIL.
Kpucrannmueckass pemerka. OO0o03HaueHHE IUIOCKOCTEM U HampaBlIEHUH B KpHUCTaJUIE.
Knaccugukarus KpucTanioB 1o THIaM CUI CBsI3U. Brruncnenue nepuoaa pemetku. Konebanus
KpucTaymueckor pemerkd. DoToHHBIM M (OHOHHBIA raspl. Pacnpenenenue (oToHOB Mo
9HEprusaM. TennoeMKOCTh KPUCTAIUIMUECKOM PEIIETKH.

Tewma 8.3 DneMeHTHI KBAHTOBOM TEOPHUU METAIIIIOB.
PacnipesneneHue 37€KTPOHOB NPOBOJMMOCTH B MeTajyie NpU aOCONIOTHOM Hyne. DHeprus
®epMmu. Brinsinue TeMneparypbl Ha pacrpeieieHue 3JIeKTpOHOB. Y poBeHb Depmu. BHyTpeHHsAs
DHEPrusl U TEIIOEMKOCTh 3JIEKTPOHHOIO ra3a B MeTajljie. DJIEKTPOIPOBOAHOCTh METAILIOB.
CBepXnpoBoAMMOCTb. MarHUTHbIE CBOMCTBA CBEPXIIPOBOAHUKOB.

Tema 8.4 30HHast Teopus TBEPABIX TeIl.
DHepreTuyeckue 30HbI B KpHUCTa/UlaX. BajleHTHas 30Ha U 30Ha NPOBOJMMOCTH. MeTtasisl,
JTUDJICKTPUKA U MOdynpoBoAHMKH. CoOCTBEHHass IMPOBOAMMOCTH  TOJYHPOBOJHHKOB.
KBasuvactuipl - 3JE€KTPOHBI MPOBOAMMOCTH M JBIpKH. OD(PQPeKTUBHAs Macca 3JIEKTpOHA B
kpuctaie. IlpumecHas NpPOBOAMMOCTH IOJYIPOBOJHUKOB. OJEKTPOHHBIH M ABIPOYHBIN
MOJIYTIPOBOTHUKU. DIEKTPOHHO-ABIPOYHBIN MEPEX0 B MOIYIpoBoAHUKaX. Ero BoapT-amnepHas
XapaKTEepUCTHUKA.

Tewma 8.5 CtpoeHue u cBoiCTBA sIED.
CocraB sapa. 3apsjg, pa3Mep U Macca sapa. MaccoBoe M 3apsiioBoe uucia. SnepHble CUIIBL
Jledext Macchl M dHEprust cBA3M A1pa. PannoakTMBHOCTb. 3aKOHOMEPHOCTH U MPOUCXOXKIECHHUE
anb(da-, 6eta- ¥ raMMa- U3IydeHUs. SiepHble peakiy U 3aKOHbI cCOXpaHeHus1. Peakuus neneHus
anpa. llemnas peakuusd. Peakius cunresa.

Tema 8.6 DnemeHTapHbIC YaCTHUIIBI.



OO0mue CBONCTBA JJIEMEHTApHBIX YacTHUIl. B3auMHBIE TpeBpalleHUs SJIEMEHTAPHBIX YACTHIL.
OyHnameHTanpHble B3auMonelcTBusa. Kiaccubukanus siaeMeHTapHbBIX 4YacTull. JIenToHsl,
aHAPOHBI, KBapKku. [lepeHocunkn GpyHIaMEHTANBLHBIX B3auMoieicTBuil. [ToHsATHE 00 OCHOBHBIX
npo0JieMax COBpeMEHHON (PH3UKH U aCTPOPHU3HKH.

AyIMTOpHBIE 3aHATHS U 0I0/1KET BpeMEeHHU HA CAMOCTOSITeIbHYIO OATOTOBKY CTY/I€HTa

AynuTopHbIe 3aHATHSA (4ac.)
Vuebnas HaumenoBanue pasaena, HpaKaT:quK (CamocTosITEND
Hezens KpaTKOe HAaMMEHOBAaHHE TEMbI Jlaboparo | Ilpaxthue HOArOTOBKA Has paboTa
Jlexuuu pHbIE CKue
paboThI 3aHATHSA
1 kypc, 1 cemectp

1 | KuaemaTuka MaTepuaibHOW TOUYKH. 2 - 2 - 5)

2 | JluHaMu4yecKue MPUHIUIBI MEXaHUKHU 2 4 2 - 8
Pabora u sHeprusi.

3 | 3aKOHBI COXpaHEHUs YIHEPTUH U 2 - 2 - 8
UMITYJIbCa

4 | MoMmeHT umiyinnca 2 - 2 - 8

5 | Kunemaruka u TuHaMHKa TBEPAOTO Tea 2 4 2 - 8

6 | IL1ockoe MBHKEHUE TBEPIOTO TEa 2 - 2 - 8

7 HeunepuuanbHbie CUCTEMBI OTCYETA. 9 ) 9 i 5
DJIEMEHTBI MEXaHUKH KHUJIKOCTEH
PensTuBucTCKas KHUHEMATHKA. 9 i 9 i
PensTuBucTCKAs TMHAMUKA

9 | Kunernueckas Teopus UJCaIBHOTO Ta3a 2 - 2 -

10 | TlepBoe HayasI0 TEPMOJIMHAMUKH 2 - 2 - 10
Pacnpenenenne MOJIEKyYI 1O CKOPOCTSIM

11 | u sueprusm. Bropoe Hauano 2 - 2 - 10
TEPMOTUHAMUKHI
DneMeHThl HepaBHOBECHOM

12 | repmoaunamuku. PeanbHble rasbl u 2 - 2 - 9
KHUJKOCTH
Hroro cemectp 1 24 8 24 - 97

1 kypc, 2 cemecTp

1 DNEeKTPOCTATHUECKOE TI0JIE U €TO0 5 i 5 i 6
XapaKTePUCTHKU

5 Teopema I"aycca ais 9 i 5 i 6
AIEKTPOCTATUYECKOTO MO B BAKyyMe

3 3J‘IeKTpOCTaTI/I‘lCSKOC noJe B 9 ) 9 i 6
JMRJIEKTPUUECKOi cperie

4 [TpoBOAHHKY B 3JIEKTPOCTATUIECKOM 9 i 5 i 6
oJie

5 | DHeprus >MeKTPUYECKOTo MOJIs 2 - 2 - 6

6 | IlocTOsTHHBIN JEKTPUUECKUN TOK 2 - 2 - 8

7 | MarauTHOE T0JIe B BaKyyMe 2 - 2 - 8
JleficTBHEe MarHUTHOTO MOJIS Ha

8 | mBwKyIIMecs 3apsaabl U TPOBOIHUKY C 2 4 2 - 11
TOKOM

9 MarauTHOE II0JIE B BEIIIECTBE. 2 ) 2 i 8
DNEeKTPOMArHUTHASI WHTYKIIHSI




Vuebnas HaumenoBanue pasacna, A HpaKTquCK CaMOoCTOSITED
Henens KpaTKoe HaMMEHOBaHUE TEMbI YAMTOHbIE SAHATHA (dac.) nonr?)’TIOBKa Has paboTa
10 | OcHoBbl Teopun MakcBeia 2 - 2 - 8
11 | l'apmoHuueckue KojaeOaHus 2 - 2 - 10
12 3aTyxarolirue U BbIHYX/ICHHbIC 9 4 ) i 10
KoJe0aHusl.
12 Bounbl B yripyroii cpene. i ) 2 4
DNEKTPOMArHUTHEIE BOJTHBI
Hroro cemectp 2 24 8 24 97
2 xypc, 3 cemectp
1 | Uarepdepennus cBera. 2 - - - 5)
2 | UHTepdepennus B TOHKUX IJICHKAX - - 2 - 5)
3 | Audpakuus cBera 2 - 2 - 8
JudpakmuonHas pemeTka.
4 | Pa3pemaronias CnocOOHOCTh 2 - 2 - 8
ONTHUYECKUX MPUOOPOB
5 | Jducnepcus ceera 2 - 4
6 | [omspusamnus ceera - - 2 - 4
7 | TerutoBoe M3Iy4YeHUE 2 - 2 - 6
8 KBaHTOBilH ontuka. KopmyckynspHo- i ) 9 i 4
BOJIHOBOM JTyaJTu3M
9 | Ypasuenue lllpenunrepa. Atom 2 - - - 6
10 Mogaens bopa aroma Bomopona. Croun 2 4 2 i 8
AJIEKTPOHA
11 | KBaHTOBasI CTATUCTHKA 2 - - - 4
12 Kpucraimuieckoe CTpoeHHE TBEPIBIX i i 5 i 4
TeJ
13 | DreMeHTHI KBAaHTOBOI TEOPUU METAJLIOB 2 - 2 - 4
14 | 3oHHas Teopus TBEPHBIX TEI 2 - 2 - 4
15 | Ctpoenwue u cBoiicTBa saep 2 - 2 - 6
16 Snepusbie peaxkiuu u 3aKOHBI 9 4 9 i 8
COXPaHCHHUS
Hroro cemectp 3 24 8 24 88

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipu mnpoBeeHMH 3aHATHH W OpPraHU3alMM CAMOCTOSITEIbHONH pabOThl CTYIEHTOB
HCITOJIB3YIOTCSA:

1. TpaguuMoOHHBIE TEXHOJOTMM OOYYEHHs, Mpearoiararolue nepeaadyy HMHPOpMaLuu B
TOTOBOM BHJIe, (DOPMHPOBAHHE YYEOHBIX YMEHHH MO 00pasily: JEKIHI-U3JI0KCHHUE, JEKIIHS-
00BsICHEHHUE, TPAKTUYECKHE 3aHATHS, Ta00paTOpHbIe pabOTHI.

Hcnonp30BaHne TpaJUIIMOHHBIX TEXHOJOTUI 0OecreuyrnBaeT OPHUEHTHPOBAHHME CTY/IEHTA B
OTOKE MH(pOPMAINH, CBA3aHHON C pa3IMYHBIMU MOAX0JaMH K BOIIPOCaM, pacCMaTpUBAEMbIM B
npenenax JIUCUUIUIMHBI; CaMOOIIpe/esieHHe B BBIOOpE ONTUMAIBHOIO IMYTH U CIOCOOOB
JMYHOCTHO-TIPO(PECCHOHATBHOTO PA3BUTHS; CUCTEMATU3ALMIO 3HAHUM, TOTYYEHHBIX CTYACHTAMH
B IIPOIIECCE ayAUTOPHON M CaMOCTOSTENIbHOUW paboThl. [IpakTHueckue 3aHATHS 00ECIICUNBAIOT
pa3BUTHE U 3aKPETUIEHUE YMEHUIN U HABBIKOB.

2. VlHTepakTUBHbBIE TEXHOJOTUU 00YUYEeHHMsI, IPEOoJIaraioliue Opranu3alo 00ydeHus KaK
IIPOJYKTUBHOM TBOPUYECKOW JAEATEIBHOCTH B PEXUME B3aUMOJEHUCTBUS CTYACHTOB IpYyr C
JIPYrOM U C IPENoAaBaTEIEM.



HNHTEPAKTUBHBIE OBPA30OBATEJIBHBIE TEXHOJIOT'UA

No HanmenoBanue Bun 3anstuii (rekius, cemunap, | MaTepakTuBHble | Konuue
pa3- | paszena AUCHUIUINHBI MIPAKTUIECKOE 3aHATHE, (bopMBI CTBO
nena (Tema) nabopaTopHas paboTa) 00yJeHus 4acoB

1 cemecTp
1 | Pazgen 1. Mexanuka JlaGopaTopHas pabota JIP1, JIP2 8
2 | Paznmen 2. OcHOBBI JlaboparopHast pabota - -
MOJICKYJISIpHOU (pU3uKU
U TCPMOJIMHAMUKH
2 ceMecTp
3 | Pazmen 3. JIaboparopHast pabota JIP1 4
DJIEKTPUYECTBO
4 | Pasnen 4. Marnetusm | JlaGopaTopHas pabora JIP2 4
5 | Pasmen 5. Konebanus | JlaboparopHas pabota - -
Y BOJIHBI
3 cemecTp
6 | Pazmen 6. BoaHoBas JlaGopaTopHas pabora - -
OIITHKA.
! Paznen 7. KeanToBas JlaGopaTopHas pabota JIP1 4
¢dusnka
8 Pasnen 8. DieMeHTHI
KBAHTOBON CTATHCTHKH JIaGoparophas paboTa JIP2 4
U (QU3UKHU TBEPIOTO
tena. SnepHas dpuszmka
Hcnonb30BaHWe MHTEPAKTUBHBIX  OOpA30BATENbHBIX  TEXHOJOTHUH  CIIOCOOCTBYET

MOBBIIICHUIO UHTEPECA U MOTUBALIMM YYAIUXCS, aKTUBU3ALUHA MBICIIUTEIILHON JESATENBHOCTH U
TBOPYECKOTO MOTEHIMalla CTYACHTOB, JAeiaeT Oonee H(PQPEKTUBHBIM YCBOCHHE MaTepuaia,
MO3BOJIIET UHAMBHUIYAIN3UPOBATh O0YUEHHE U BBECTU HKCTPEHHYIO KOPPEKIIUIO 3HAHUH.

Oprasuszanus caMocTosiTeIbHON padoThbl CTYIEHTOB

Ilenb camocTosTENbHON pabOTHI: 3aKpeIUIeHWEe 3HAHUM IONyYEeHHBIX Ha 3aHATHUSX.
CamocrosiTenbHass paboTa CTYJIEHTOB IMOJpa3yMeBaeT IMOJ cOO0W MpOpadOTKY JEKIIMOHHOTO
MaTepuaja C HCIOJIb30BAaHUEM DPEKOMEHJIyeMOH IUTepaTypbl M HMHTEPHET-UCTOUYHUKOB JUIS
INOATIOTOBKH K .]'Ia60paT0pHI)IM pa60TaM, BBIIIOJTHEHUIO TECTOBBIX, TEMATHUYCCKUX U OOJIBIINX
JIOMAIIIHUX 3aJJaHUH 1O JUCLUTUINHE.

Jnst yrnyOaeHHOTO W3Yy4YeHMsl JUCHUIUIMHBI CTYAEHTHl B paMKaxX CaMOCTOSITEIbHOMN
paboThl OCBaMBAlOT MOAYIM OHJaMH Kypca «®Pusukay, pasmemieHHoro Ha HaruonanbHON
wiatpopme «OTKpbITOE 00pa3oBaHUE):

TeMbl 00JILIIUX JOMAITHUX 3aJaHUM:
1 cemectp:
Bosnbiioe nomamnee 3ananne 1 — Mexannka MaTepraibHON TOUYKU U TBEPIOTO TEJA.
Bonbmoe nomamnee 3aganue 2 — MonekynsapHas Gu3MKa U TEPMOIMHAMHUKA.
2 ceMecTp:
bonbioe nomamnee 3aganue 1 — OnexkrpocraTuka. [IocTOSHHBIN TOK.
Bonenroe nomaminee 3amague 2 — MaraeTusm.
Bonbioe momaminee 3aganne 3 — KoeOaHus U BOJIHEI.
3 cemecTp:
bonwmoe nomamuee 3amanue 1 — BonHoBas onTHka.




Bonpioe nomamnee 3aganue 1 — KBanrosas ¢usnka.
Bonwimoe nomanraee 3aganue 3 — DJ€MEHThI KBAHTOBOW CTATUCTUKH U (PU3UKHU TBEPIOTO

Tena. SlnepHas ¢puzuka.

7. OHEHOYHBIE CPEACTBA JUIs1 BXOJHOT'O, TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTALIUH

@oH/ OLEHOYHBIX CPEACTB IO AWCHUIUIMHE OOECIeYrBaeT IMPOBEPKY OCBOCHHS
IUIAHUPYEMBIX pPE3yJIbTaTOB oOOyueHUs (KOMIETeHUMH M WX HWHAUKATOPOB) IOCPEICTBOM
MEPOTPHUATHIA TEKYIIETO, PyOEKHOTO M MPOMEKYTOYHOTO KOHTPOJIS IO AUCIUTITUHE.

CBsi3p MEXIy (HOPMHPYEMBIMU KOMIIETEHUHUSMU M (OpMamMu KOHTPOJS UX OCBOCHUS
IpeJICTaBJIeHa B CIEAYIONIeH Tabaue:

[IpoekTupyeMblie pe3ynbTaThl OCBOCHHS TACITUTUTHHBI
Kon Y MHIUKATOPBI (POPMUPOBAHUS KOMIIETCHIIUI Cpenctsa i TexHosorHH
3uarts (3) ‘ Ywmerts (V) ‘ Brnanets (B) OHEHIH
1 cemectp
YK-1 3-VK-1 Y-VK-1 B-YK-1 JIP1-2, T1-2, BA31-2, D
YKE-1 3-YKE-1 Y-VKE-1 B-YKE-1 JIP1-2, T1-2, BA31-2, D
2,3 cemectp
YK-1 3-VK-1 Y-VK-1 B-YK-1 JIP1-2, T1-3, BA31-3, D
YKE-1 3-YKE-1 V-VKE-1 B-YKE-1 JIP1-2, T1-3, BA31-3, D
Ikana oneHKH 32 TEKYIIYI0 aTTeCTALHIO
Paznen ®dopma Maxkcumanbubeiii | MakcuMmanbHbBIN
TEKYIIETro Oan 0as1 3a pasaen
KOHTPOJIS
1 kypc, 1 cemectp
Pazgen 1. Mexanuka
JlaGopaTopHbie pabOThI JIP1, JIP2 5 35
TecTsl T1 10
Bonbiioe nomarnee 3aganue bJ131 15
Paznea 2. Moaekyasipaas
(cratucTuueckas) pusuka u
TEePMOJMHAMMKA
JlaboparopHbie pabOTHI - - 25
TecTsl T2 10
Bbosnbiioe nomaiinee 3aganue bJ132 15
Hroro cemectp 1 60
1 kypc, 2 cemecTp
Pa3znen 3. DaexkrpuyecTBo
JlaGopatopHbie paboThI JIPl 5
25
TecTsl T1 10
Bomneiioe nomaruee 3aganue BJ131 10
Pa3znen 4. Marnerusm
JlaboparopHbie pabOTHI JIP2 5 25
TecTsl T2 10




Paznen ®opma MaxkcumanbHbIi

MaxkcumanbHbIi

TEKYIIETo Oarmt Oa 3a pazgen
KOHTPOJIA
Boneiioe nomaruee 3aganue bJ132 10
Pa3znen 5. MexaHuuyeckue u
JIEKTPOMATHUTHBIE KOJIe0aHUS U
BOJIHBI
JlaboparopHbie pabOTHI - -
TecTrl - - 10
Bonpiioe nomartiaee 3aganue bJ133 10
Htoro cemectp 2 60
2 Kype, 3 cemecTp

Pa3zgen 6. BoiHoBasi onTHKa
JlaGopaTopHbie pabOThI - - 10
Tectbl - -
Bonbmoe nomarHee 3aganue bJ131 10
Pasznen 7. KBanroBas ¢pusunka
JlaboparopHbie pabOTHI JIP1 5 o5
TecTnl T1 10
Bomnbiioe momariHee 3aganue b32 10
Pasznen 8. Di1eMeHTHI KBAHTOBOI
CTATUCTUKH U QU3UKHU TBEPAOTO TeJia.
Snepunas pusuka
JlaboparopHbie pabOTHI JIP2 5 25
TecThr T2 10
BoabIoe qomaiiHee 3aganue bJ133 10
Utoro cemectp 3 60

[IIxaJja OLEHKH 32 MPOMEKYTOYHYIO ATTECTALUIO (IK3aMeH)
Kpurepun onenuBanus bann
3HaHNe OCHOBHBIX MOHSTHU U ONpeAeTeHU, 3HaHNEe CTIEITU(UIESCKUX IS
paccMaTpuBaeMOTro pasjieja TS PMUHOB U UX TOHUMaHUE, pa3bsICHEHNE
0Cc00EHHOCTEH MPUMEHEHHs TEOPETUYECKUX 3HAHUN Ha MPAKTHUKE, YTO MOKET 39-40
BBIPAXKATHCSI B YBEPCHHBIX OTBETaX Ha JIOMOJHUTEILHBIC BOITPOCHI
npenojaBaTens
3HaHWE OCHOBHBIX TIOHSITHI M ONIPEACIICHUH, 3HAaHUE CTICITU(DUUECKHUX TSI
paccMaTpuBaeMoOro pasjena TEPMUHOB U UX HEMOJIHOE MOHUMAaHHeE, 36-38
pPa3bICHEHHE OCOOCHHOCTEH MPUMEHEHHUS TEOPETHUECKUX 3HAHUHN Ha
MIPAKTUKE
3HaHNe OCHOBHBIX MOHSTUI U ONPEAICTICHUH, 3HAaHNE CTIEITU(PUIESCKUX IS
paccMaTpuBaeMoro pasjena TEPMUHOB U X TOHUMaHue. He pa3bscHuI 32-35
O0COOCHHOCTH MPUMEHEHUS TCOPETHUCCKUX 3HAHUI HA TTPAKTHKE
3HaHWE OCHOBHBIX TIOHSTHI M ONIPEACIICHUH, 3HAaHUE CTICITU(DUIECKHUX TSI
paccMaTpuBaEMoOro pas/esna TEPMUHOB U UX HENOJHOE oHuMaHue. He 28-31
Pa3bICHII 0OCOOCHHOCTH MPUMEHEHUS TEOPETUUECKUX 3HAHUI Ha MPAKTHKE
HenonHoe 3HaHKWE OCHOBHBIX MOHATHH U OINIpeeIeHUH, crienn(UIeCKUX JUIs
paccMaTpuBaeMOTo paszjieia TS PMUHOB U UX HEMOJIHOE MoHuMaHue. He 24-27

Pa3bSICHUI OCOOCHHOCTH MPUMEHEHUS TEOPETHUECKUX 3HAHUH Ha MPaKTHKE




HNTOI'O makcumym 40
NTOI'O MuHumMym 24

Ixa/ja UTOroBOM OLIEHKH 32 CEMeCTP
HroroBasi olleHKa MPEACTaBIsET CO0OM cymMMmy OaioB, 3apaOOTaHHBIX CTYJAECHTOM IPHU
BBITIOJIHCHUH 3a/IaHWH B paMKaX TEKYIIETO M IMPOMEKYTOYHOTO KOHTPOJISI U BBICTABJISIETCS B
cootBeTcTBUU C [losokeHueM 0 KpeaUuTHO-MOAYJIBHON CUCTEME B COOTBETCTBUU CO CIEAYIOIIEH
IIKAJIOM:

Onenka no 4-0ayuTbHOI mIKane Cymma OannoB Omnenka ECTS

5 — «OTIUYHO» 90-100 A

85-89 B

4 — «xopo1o» 75-84 C
70-74

D
3 — «yZOBIIETBOPUTEILHOY 65-69

60-64 E

2 — KHEYJIOBJIETBOPUTEIHHO Huxe 60 F

PacmmgpoBka ypoBHS 3HAHMI, COOTBETCTBYIOIIETO IOJYYCHHBIM Oayiam, JaeTcsi B
Ta0NuIEe YKa3aHHON HUXKE

CymMma | Ormenka
OaytoB ECTS

YpoBeHb MPUOOPETEHHBIX 3HAHUH 110 AUCIUILIINHE

«OTIMYHOY - TEOPETUUECKOE COJIEPIKAHNE Kypca OCBOSHO MOJHOCTHIO, 0e3
po0eIIoB, HEOOXOMMBIE MPAKTUICCKHE HABBIKK PAa00OTHI C OCBOCHHBIM
90-100 A MaTepuanioM cOPMHUPOBAHKI, BCE MPEyCMOTPEHHBIC IPOTPaAMMO 00yUYeHHS
ydeOHbIe 3a1aHHs BHIIOIHEHBI, KAYECTBO MX BBHIOJHEHHS OLICHEHO YHCIIOM
0aJuIoB, OJTM3KUM K MaKCUMAaIbHOMY.

«O4YeHb XOPOIIIoY» - TEOPETHIECKOE COJIEPHKAHUE Kypca OCBOCHO MOJIHOCTHIO, 03
po0eIIoB, HEOOXOMMBIC MPAKTUIECKHE HABBIKK Pa00OThI C OCBOCHHBIM

85-89 B MaTepHajJoM B OCHOBHOM c(hOpMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TPOTPaMMO
o0yueHHUs1 yueOHbIC 3a/ITaHHS BBITOJHEHBI, KAYECTBO BBHITIOJHEHUS OONMBITUHCTBA
13 HUX OIICHEHO YHUCJIOM OaJIJIOB, OJIN3KUM K MaKCHMAaJIbHOMY.

«XO0po1I0» - TEOPETUIECKOE COJEPKaHUE Kypca OCBOCHO HOIHOCTHIO, 0€3
po0eIoB, HEKOTOPBIE PAKTUYECKUE HABBIKK Pa0OTHI C OCBOEHHBIM MaTEpHaIOM
75.84 C chopMHUPOBaHBI HEJIOCTATOYHO, BCE TIPEAYCMOTPEHHBIE IPOTPaMMON 00YIeHHSI

) yueOHbI€ 3a7aHuUs BBITIOIHEHBI, KAYECTBO BHIMIOJIHEHHUS HU OJTHOT'O U3 HUX HE
OIICHEHO MUHMMAJIBHBIM YHCIIOM OalIJIOB, HEKOTOPbIE BU/IBI 33/TAHMH BBITIOJTHEHbI

C OIIIMOKaMHU.

«Y IOBIIETBOPUTENIBHO) - TEOPETHUUECKOE COJIEPIKAHUE Kypca OCBOEHO YaCTHUYHO,
HO Tpo0eITbl He HOCAT CYIIECTBEHHOTO XapaKkTepa, He0OXOIMMbIE TTPaKTHYECKHE
65-74 D HaBBIKH PaOOTHI C OCBOCHHBIM MAaTEPHUAIIOM B OCHOBHOM C(OPMHUPOBAHBI,

) OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoil 00yueHHs: y4eOHbIX 3aJaHni
BBITIOJTHEHO, HEKOTOPBIE M3 BBIITOJIHEHHBIX 33/1aHUH, BO3MOXKHO, COZIEPKaT

OILINOKH.

«[TocpencTBEeHHO» - TEOPETHUECKOE COJIEPIKaHUE Kypca OCBOCHO YaCTUYHO,
HEKOTOpBIE MIPAKTUYECKHE HABBIKK PabOTHI HE C(OPMUPOBAHBI, MHOTHE

60-64 E MPeayCMOTpPEHHBIE TPOrpaMMoii 00y4eHus yueOHbIe 3aaHus HE BBITOTHEHBI,
1100 KavyecTBO BBIIOJIIHEHUSI HEKOTOPBIX U3 HUX OLICHEHO YHCIIOM 0aslioB,
OJM3KUM K MUHUMAJIbHOMY.




CymMma | Ouenka
6amioB ECTS

YpoBeHb MPHUOOPETEHHBIX 3HAHUH 1O AUCIUTLIINHE

Hmoxe

«HeyI[OBJ'IGTBOpI/ITeJ'IBHO» - OUEHb Cl1a0bIe 3HaHHsA, HCAOCTATOYHBIC IJIA
F IMOHMMAaHUA Kypca, UMCCTCA 0OJIBIIIOE KOJUYECTBO OCHOBHEIX OLINOOK U

60

HEOYETOB.

CTyneHT cuMTaeTcsi aTTeCTOBAHHBIM IO Pa3Jielly, SK3aMeHY, €cli OH Habpall He MeHee

60% ot MakcuMaIbHOTO Oaia, MPeayCMOTPEHHOTo paboyeil mporpaMmMoi.

KoHTponbHble MeponpusiTus, 3a KOTOpble CTyAeHT mnosydnna 0 OamioB (HesBKa B

YCTaHOBJICHHBIH CpOK), MOJJexaT oOs3arenbHON mepecaade. Cpoku mepecaad KOHTPOJIbHBIX
MEpOTPHUATHI B TEUCHHE CEMECTpa OrpeiesseT Kadeapa.

CTyneHT, NpomyCTUBIINM KOHTPOJIBHOE MEPOIPUSTHE 0€3 YBAKUTEIBHON MPUUUHBI WU

MOJIYYMBIIUN 32 HETr0 HEYAOBICTBOPUTEIBHYIO OIIEHKY, IOCII€ Iepecaadyd KOHTPOJbHOTO
MEPOMPUITHS MOIy4aeT Oalll HUXKE YCTaHOBIIEHHOTO Ha 25%.

Bomnpocs! Kk 3k3amMeny

1 cemecTp

1

2.

. 3aKkoH HHCPUHU U HHCPUHUAJIIBHBIC CUCTEMbBI OTCUCTA. 3aKOHBI JAUHaAMHUKH MaTepI/IaﬂbHOﬁ TOYKH.

(62}

oo

10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

OneMeHThl KHHEMAaTHKH MaTepHaHBHOﬁ TOYKH. TpaeKTopI/IH. HYTB H IICPCMCIIICHUC. CKOpOCTB
" YCKOPCHHE TOYKH KaK IMPOHU3BOJHBIC paanyCa-BEKTOpaA 110 BPECMCHU.
Pa,[[I/IyC KPpUBHU3HbI TPACKTOPHH. HOpMaJ'IBHOG 1 TAHI'CHIHAJIIbHOC YCKOPCHUA.

I/IMHy.]'ILC MaTepI/IaHBHOﬁ TOYKH U €I'0 UIBMCHCHHUC.

. BHelHue u BHyTpeHHUE CHIIbl. 3aKOH U3MEHEHMSI HMITYJIbCA CUCTEMBI. 3aKOH COXPAaHEHUs

HUMITYyJIbCA.

. lenTp Macc (LIeHTp MHEPIIUN) MEXAHUUECKON CUCTEMBI U 3aKOH €0 JBUKECHHUS.
. DnemeHTapHas paboTa cuibl. PaboTa cuiibl U ee BhIpaXKeHHe Yepe3 KpUBOJIMHEHHBIH

HHTETrpall. MOIIHOCTH

. Kunernueckas OHEPTUA CUCTEMBI U €€ CBA3b C pa60T0171 BHCHIHUX U BHYTPCHHUX CUJIL.
. IloTennmanpHas OHEPTHd CHUCTCMBI. 3aKkoH COXpPaHCHUMA MEXaHUYEeCKOM OHCPTHUH.
. Kunemaruka BpalIaTCJIbHOI'0 ABHUXKCHUA TBEPAOIO TCJA. YrinoBas CKOpPOCTH U YIJIOBOC

YCKOpPEHHE, UX CBSI3b C TMHEHHBIMU CKOPOCTSIMU U YCKOPEHUSIMHU TOUYEK BpaILAIOLIerocs Tefa.
MowmeHT cuibl. MOMEHT UMITyJIbCa MaT€pUaIbHON TOYKH. Y pPaBHEHUE MOMEHTOB.

3aKOH COXpaHEHHUS] MOMEHTa UMITYJIbCA.

MoMeHT uMItynibca Tejla OTHOCUTENbHO HEMOABMKHON OCH BpallleHusl. MOMEHT HHepUuu
TeJa OTHOCUTENIBHO OCHU. Y paBHEHHE AUHAMUKH BpPaIaTeIbHOTO JIBUYKEHUS TeJa.

MoMeHThI HHEPLIMKM TOHKOTO CTEeP KHS, IIMIMHApA, mapa. Teopema Ll teiinepa.
Kunernueckast sHeprus BpamiarooIerocs TBepaoro temna. Padbora cui, mpuioKeHHBIX K
BpalaromemMycs Temy.

[1nockoe nBmxenue TBepaoro tena. Kunernueckast s3Heprus Tena npu MIOCKOM JIBHXKEHHH.
Hewnnepuuansnsie cuctemsl orcuera. CHibl HHEPIUH.

[Toctynatsl crienuanbHON Teopun oTHOcUuTeNnbHOCTH. [IpeoOpasoBanus JlopeHua.
OTHOCHUTENBHOCTH JJIMH U MPOMEKYTKOB BpeMeHU. CoOCTBEHHAas JJIMHA U COOCTBEHHOE
BpeMs.

PensiTuBUCTCKUI 3aKOH CIOKEHHS CKOPOCTEM.

PenstuBuctckuii umiynbc. OCHOBHOM 3aKOH PENIATUBUCTCKON JUHAMUKH.

PenstuBucTckoe BhIpaskeHue A1l KWHEeTH4YeCcKor sHepruu. [lonHas sHeprus u sHeprust MoKosl.
CoOTHOILIEHUS MEKTy TIOJTHOM SHEprUeil 1 UMITYJIbCOM YaCTUIIBI.

BbIBOZ ypaBHEHMS MOJIEKYISIPHO-KMHETUYECKON TEOPUH UICATIbHBIX Ia30B JJIs JaBJICHUS U
ero cpaBHeHUeE ¢ ypaBHeHueM Kianelipona - MeHeneena.

MonexkynspHO-KHHETUYECKOEe TOJIKOBaHUE aOCOTIOTHON TemmepaTypsl. Uucio crenenei
CBOOO/IbI MOJIEKYJIBbl. 3aKOH PABHOMEPHOTO PACIIPEACIICHHS SHEPTHH MO CTETIEHSM CBOOO/IBI.
Pabota raza npu usmenenuu ero oobema. BHyTpeHHss1 sHeprus. KonudecTBoO TEIIoTH.
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TennoemkocTs. IlepBoe Hauano TEPMOAMHAMUKH.

BHyTpeHHs 5HEprus uAeaabHOro ra3a. 3aBUCUMOCTb TEINIOEMKOCTH UAEAIbHOTO ra3a oT
BUJA nporecca CBsA3b TEIVIOEMKOCTEN IPU OCTOSIHHOM JIaBJIEHUU U IIOCTOSSHHOM 00beME.
Anunabatudeckuii mpomecc. Ypasuenue [lyaccona.

Pacnipenenenne Makcseinia 10 CKOPOCTSM U SHEPTUSAM TEILIOBOTO ABUKECHUS UL MOJIEKYII
UJCAIBHOTO Ia3a. DKCIEPUMEHTANIbHAS ITPOBEPKA 3aKOHA PACIPENEICHHs MOJIEKYJI 110
CKOPOCTSIM.

CpenHsisi CKOPOCTh TEIUIOBOTO ABMKEHHS, Hanbosiee BeposTHasI CKOPOCTh U
CPEIHEKBAIPaTUYHASI CKOPOCTh MOJIEKYJIBI MACAIBHOIO ra3a.

bapomerpuueckas ¢popmyna. 3akoH bonbiiMana 11 pacnpesieneHus 4acTHI] BO BHEIIHEM
[IOTEHLIUAJILHOM I10JIE.

SIBneHus nepeHoca B TEpPMOJAMHAMUYECKH HEPABHOBECHBIX cucTeMax. ONBITHBIE 3aKOHBI
i dy3un, TEIONPOBOAHOCTH U BHYTPEHHETO TPEHUSI.

CpenHee 4KCI0 CTOIKHOBEHUH U CpeHsIsl JUIMHA CBOOOAHOrO Mpodera MOJIEKYII.
MonekyIIpHO-KHHETHYECKAsl TEOPUS SBJIICHUH ITIEpeHOoca B ra3ax.

OO6patuMeble U HeoOpaTHMBIe Ipoliecchl. Bropoe Hauaio TepMoanHaMHUKH ((HOPMYITHUPOBKU
Knaysuyca u Tomcona).

CraTucTudeckuil BEC ¥ SHTPOINHS TEPMOAUHAMUYECKON cucTeMbl. CTaTUCTHYECKOE
TOJIKOBAaHHME BTOPOT0 Hayanaa TEPMOJUHAMUKU. DHTPOIUS UI€aIbHOIO rasa.

Tennoseie aeurarenu. KII/ TernmoBoro npurarens. [{ukn Kapuo u ero KITJI.

Cuibpl MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS B ra3ax. Y paBHeHue Ban-nep-Baanbca.
Kputnueckoe cocrosiHue.

BHyTpeHHss SHEPrUs peaslbHOT O Trasa.

2 cemecTp

1.

2.
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3aKOH COXpaHEHUs ANEKTPUIECKOro 3apsaaa. 3akoH Kynona. DnekTpuueckoe mnose.
Hanpsoxennocts. HanpsiakeHHOCTB TOJISI TOUEUHOTO 3apsiaa. [I[puHIuMn cynepno3uiuu noyiei.
IToreHman 3J1eKTpOCTaTUYECKOro nosist. PasHocTe noreHuuanos. IloTeHuunan rmomias To4e4Horo
3apsina. CBsi3b HAPSHKEHHOCTH U TTOTEHITHAA.

. IToTok BCKTOpA HAIPAKCHHOCTH JJICKTPOCTATUYCCKOT'O ITOJIA. TeopeMa Faycca AJIA

AIIEKTPOCTATUYECKOTO TOJISL B BAKYyMe U €€ IPUMEHEHUE K pacuéTy noJieli 0€CKOHEUHON
IJIOCKOCTH, LIMJIMHPA U [Iapa.

. HOJ’IS[pI/ISaHI/ISI JUDJICKTPHUKOB. CBs3aHHBIE 3apsAaabl B JUDJICKTPUKAX. HOJ’ISIpI/ISOBaHHOCTI).

I[PDJ'ICKTpI/I‘leCKafI BOCIIPUUMYNBOCTD.

. Onekrpuyeckoe cMmenienue. Teopema ["aycca s 31€KTpOCTaTUYECKOTO MOJIS B IUDJIEKTPHUKE.
. IIpoBogHUKHM B 351€KTpOCTaTHYECKOM ToJie. Pactipenenenue 3apsiioB B npoBoaHuke. [Tone

BHYTPH IPOBOJHHUKA U €r0 MOBEPXHOCTH.

. SHCKTpOéMKOCTB ye,[[I/IHéHHOl“O IIpOBOAHUKA. BzauMnas éMKocTh ABYX IMIPOBOOHUKOB.

Konpaencaropsl.

. DHEprus >MEKTPOCTaTUUeCcKOro noist. O0bEMHas TIIOTHOCTh YHEPTUH.
. IIOCTOSTHHBIN 3JIEKTPUYECKHI TOK, €r0 XapaKTEPUCTUKH U YCIIOBHSI CYHIECTBOBaHHUs. PazHOCTh

noreHuuanos, J/1C. 3akon OMa a1 0THOPOJHOTO U HEOAHOPOJHOTO Y4acTKa LEMH.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns- Jlenmna.

PasperBnenHnsle anekTpuueckue nenu. [Ipasuna Kupxroda.

MarnuTHoe nosie B Bakyyme. MarautHas uaaykinus. 3akod buo-Casapa-Jlanuiaca. MarautHoe
I10JIE NPSIMOT'O IMTPOBOJHUKA C TOKOM. MarHuTHas MHAYKIUS Ha OCH KPYroBOI'O TOKa.
BuxpeBo# xapakTep MarHuTHOTO NoJis. Teopema 0 HUPKYJISLUN BEKTOPAa MAarHUTHON
MHAYKINHU (3aKOH IIOJHOTO TOKA) U €€ MPUMEHEHUE K pacd€Ty MarHUTHOTO MOJIsl TOpOuAa 1
JUIMHHOTO COJICHOM[A.

JleiicTBrE MarHUTHOTO I0JIs1 HA IIPOBOHUKH € TOKOM. 3aKOoH AMiiepa. JleficTBre MarHUTHOTO
10JIs1 Ha ABMKywmecs 3apsaabl. Cuna Jlopenna. [IBuskeHne 3apsKCHHBIX YaCTHIL B MArHUTHOM
oJe.
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MarnuTsslil notok. Teopema ["aycca st BekTopa MarHUTHOM MHAYKIMH. PaboTa
IIEPEMELICHNS IPOBOIHUKA C TOKOM U KOHTYPa ¢ TOKOM B MarHUTHOM IIOJIE.

KoHTYp ¢ TOKOM B MarHuTHOM 110Jie. MarHUTHBIM MOMEHT. MOMEHT CWJI, JENCTBYIOIUX Ha
KOHTYp C TOKOM B MATHUTHOM I10JIE.

MarnutHoe nosze B Beuectse. HamaranueHHOCTh. CBSI3b HAMarHUUYEHHOCTHU C
MOJIEKYJIIPHBIMHA TOKaMHU.

3aKOH IOJIHOTO TOKA JUIsl MAarHUTHOT'O N0JIs B BemiecTe. HanpsykEHHOCTh MarHUTHOTO TIOJIS.
MaruuTtHas BOCIpUUMYHMBOCTD BenlecTBa. MaruuTHas MpoOHULAeMOCTh cpelbl. Jua-, napa- u
beppomMarueTuKH.

SIBiieHUE HIEKTPOMAarHUTHOM MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuU. [IpaBuio
Jlenna. Buxpesoe 35eKTpruyeckoe moiie.

SBnenne camonHayKuuu. MHIyKTUBHOCTE. HAYKTUBHOCTD JJIMHHOTO COJICHOM/A.

OHeprust MarHUTHOTO 1oJs. OOBbEMHAS MJIOTHOCTH SHEPTUH.

BuxpeBoe anekrpudeckoe nose. YpaBHeHuss MakcBea 171 3JIEKTPOMarHUTHOTO T10JIs B
WHTETPAIBHON (opme.

SIBnenue B3aMMHOM HHAYKLIMU. B3auMHas MHIYKTUBHOCTb. ["apMoHndeckue koaeOaHusl.
JuddepennmanbHoe ypaBHEHHE rapMOHUYECKHUX KojeOaHmid. CloKeHrne rapMOHHYECKIX
KoJIeOaHUI OJJTHOTO HAIIPABJICHUS U OJUHAKOBOM yacToThl. BekropHas nuarpamma. buenusi.
Mexanudeckue rapMoHn4Yeckre Konebanus. [IpyKuHHBIN, MaTeMaTHIeCKHA U PU3UIECKUI
MasiITHUKH. DJIEKTPUUECKUI KojeOaTenbHbIi KOHTYp. DHEPrusi rapMOHUYECKUX KOJIeOaHUH.
JuddepennnanpHoe ypaBHEHHE 3aTyXaOMNX KOIeOaHUH (MEXaHUYECKHUX H
3JIEKTPOMArHUTHBIX) U €ro pelieHue. Anepuoandeckuii npouecc. Jlorapupmmueckuit
JEKPEMEHT 3aTyXaHUs U JOOPOTHOCTb.

JuddepenunanbHoe ypaBHEHNE BHIHYKJICHHBIX KOJIe€OaHUN (MEXaHUYECKHUX U
AIIEKTPOMAarHUTHBIX) U €ro peleHne. AMIUIUTYAA U (pa3a BBIHYKIECHHBIX KOJIEOaHUH.
Pe3onanc.

Bonnossle nporeccol. [IpoonbHbIe U TONepeyHbIe BOJIHBL. Y paBHEHHE OETyIlel BOJIHBI.
JlirHa BOJIHBI M BOJTHOBOE 4MCIIO0. BoHOBOE ypaBHEHHE.

VYpaBHeHust MakcBesa Ji1sl 3JIeKTPOMarHUTHOTO TIOJISl B MHTETPaJIbHON U A depeHnanbHon
dopmax. Buxpepoe anekrpuueckoe mose. Tok cMeIeHus.

JuddepennmanbHoe ypaBHEHNE JIEKTPOMArHUTHON BOJIHBI. OCHOBHBIE CBOMCTBA
AIIEKTPOMAarHUTHBIX BOJIH. DHEPTUs 3JIEKTPOMArHUTHBIX BOJIH. BekTop YMmoBa — [loliHTHHTA.

3 cemecTp

. Iutepdepennust BoaH. YCIIOBUS MAaKCUMYMOB MU MUHMMYMOB. OnTuueckas JJIMHA MYTH U

Pa3HOCTh XOaa. Pacuer HHTCp(I)epeHHHOHHOﬁ KapTUHBI OT ABYX KOI'CPCHTHBIX UCTOYHUKOB.

. MOHOXpPOMAaTHYHOCTh U BPEMEHHAs! KOT€PEHTHOCTh. BpeMs 1 yInHa KOT€pEHTHOCTH.
. MuTepdepennus B TOHKUX TuIeHKax. [1010Cckl paBHON TOMIIMHBEI M paBHOTO HakioHa. Kombia

HeroTona.

. Audpakuus csera. [lpunnun I'toiirenca-Openens. Metox 300 Openers.

. Jndpaxus OpeHenst Ha KPyrJioM oTBEpCTHH U aucke. Judpaxmnus Opaynrodepa Ha memu.

. Audpakunonnas pemrerka. Jlucnepcus u pazpemaromias cuia.

. Paspemaromas cmocOOHOCTh OMTHYECKUX MPHUOOPOB.

. Audpakuus Ha npocTpaHcTBeHHOMU pemietke. opmyna Bynsda-bparra.

. ducnepcus ceera. O01acTy HOPMAJIBLHOM U AaHOMAJILHOW JUCTIEPCUU.

. Ionspuzanus ceera. CteneHp noaspu3auui. ECTECTBEHHBIN U MOJSIPU30BaHHBIN CBET. 3aKOH

Manroca.

[Tonsspu3zanus cBeTa Npu OTpaskeHUU. 3akoH bprocrepa.

PaBHOBecHOE TeroBoe n3ayueHne. AOCOMIOTHO YepHoe Teno. 3akoH Kupxroda.

3akon Credana-bonbumMana. Pacripenenenue sHeprun B CHeKTpe abCOMIOTHO YEPHOTO Tena.
3akoH cmenieHus BuHa.

Buemnuii poroaddexr u ero 3akonsl. TopMo3HOE pEHTTEHOBCKOE U3ITyYCHHE.
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®otonsl. Ummynbece ¢porona. I dext Komnrona.

KopnyckyisipHO-BOJIHOBOM Jyain3M CBOWMCTB BenlecTtBa. Popmyna ae bpoisis. OnbiTHOE
o0ocHOBaHuUeE TUTIOTE3bI e bpoiins.

CgoiictBa BosiH A¢ bpotins. BeposiTHoCTHBIN cMbIch BOH ne bpoitis. BomnoBas GyHkuus u
€€ CTaTUCTUYECKUI CMBICII.

CootHomieHue HeompeaeneHHocTed ['eiizeHOepra Kak MpOSBICHHUE KOPIMYCKYJISPHO-
BOJIHOBOT'O JlyaJlu3Ma.

Ob6mee ypaBHenue lllpeaunrepa. Cratuctuyeckas HHTEpHIpeTaIvsi BOJHOBOM (QYHKIIHH.
CranuonapHsle coctosiHus. Y paBHeHue lIpenunrepa s cTalliOHapHBIX COCTOSHUM.
[Ipumenenue ypaBHenus lllpenuHrepa K ONMCaHUIO JBUKEHUS YaCTHIBI B IPSIMOYTOJIBHOU
MOTEHIATILHOH sIME ¢ OECKOHEYHO BBICOKUMH CTCHKAMH.

Bogopononono0Hasi cuctema B KBaHTOBOM MexaHHKe. ['J1aBHOe, opOUTaIbHOE U MarHWTHOE
KBaHTOBBIE YMCIIA. DHEPT€TUYECKUE YPOBHU aToMa Bogopoa. CrexTpsl

CBoboaHas yactuna u ee BosiHoBasi GyHKIus. TyHHenbHbIN 3 ]eKT.

Omneit lTepna u 'epnaxa. Cnun 21exTpoHa. COMHOBOE KBAHTOBOE YHUCIIO.

ATom B MarHUTHOM T10Jie. Dd ekt 3eemana.

[Ipunnun [Taymu. Pacnipenenenue 3J1eKTPOHOB B aTOME I10 COCTOSIHUIO.

PentrenoBckue ciekTpel. TOpMO3HOE U XapaKTEPUCTUUECKOE PEHTI€HOBCKOE U3ITyUYECHUE.
TemmoemkocTh kpuctamioB. Teopust Diinimreitna. Teopust [{ebas. DOHOHEI.

KBanToBas cratuctuka @epmu-upaka. @ynkuus pacupenenenus Pepmu-/lupaka. DHeprus
Depmu.

KBaHTOBass Teopus 3JIEKTPOHOB IPOBOAMMOCTH B MeTaiuie. PacrpezneneHue 3J€KTPOHOB
IIPOBOAMMOCTM TIpU  aOCOJIOTHOM HYyJE TeMIleparypbl. BnusHue temmepaTypbl Ha
pacrpeiesieHue 3J1EKTPOHOB.

CaepxnpoBoauMocTh. CBONCTBA CBEPXITPOBOASILETO COCTOSTHUS.

OHepreTuyeckue 30HBI B KpucTajuiax. PacrpeneneHue 3I€KTPOHOB IO JHEPreTUYECKUM
30HaM. MeTaibl, TUAIEKTPUKHU, TOTYITPOBOIHUKH.

[TonynpoBonnuku. CoOCTBeHHass M INpHUMECHass IPOBOAMMOCTh  HOJYHPOBOJHUKOB.
DNEeKTPOHHO-BIPOYHBIN EPEXOI.

Cocras sapa. Jlepekt maccbl. DHeprus CBsi3u. SIepHbIe CUIIBI.

3aKOH paJIM0aKTUBHOTO pacnaia. AKTUBHOCTD.

3aKOHOMEPHOCTH -, 3-, Y-M3TydeHH aToMHBIX siiep. [Ipupoaa o- u B-pacnanos.

SnepHble peakuu. DHEPrusi U MOPOT PeaKuu.

DnemeHTapHbIe YacTUlbl. VX Kiaaccudukaius u B3auMHasi peBpamaeMocThb

8. YUEBHO-METOJMYECKOE 1 ”TH®OOPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUATLIUHBI

OcHoBHasi InTepaTypa

. UponoB N.E. Mexanuka. OcHoBuble 3akonbl / WU.E. UpomoB. — 3-¢ m3xa., ucnp. — M. :

JlaGopatopus bazoBeix 3nanwmii, 2001. — 251 c.

. UponoB N.E. ®usuka makpocuctem. OcHoBHble 3akoubl / L.E. Mponos. — 3-e usn., ucp. —

M. : JIaboparopus bazoBsix 3nanuii, 2001. — 208 c.

. UponoB U.E. Dnekrpomaraernsm. OcHoBHbIe 3akoubl / .E. Upomos. — 3-¢ u3., ucnp. — M. :

JlaGopatopus bazoBeix 3nanwmii, 2001. — 352 c.

. Uponos U.E. Bomrossie miporteccel. OcHoBHBIE 3akoHbI / MLE. Upoaos. — 3-e u3., ucnp. — M.

: Jlaboparopus bazoBsix 3Hanui, 2001. — 256 c.

. Uponos, N.E. KBanToBas ¢uszuka. OcHoBHble 3ak0oHbI / W.E. Uponos. — 3-e uzn., ucnp. — M. :

JlaGopatopus bazoBeix 3nanwmii, 2001. — 272 c.

. Uponos N.E. 3amaun o o6mieit ¢pusuke / U.E. Uponos. — 11-e uzx., crep. — C-116. : Jlans,

2006. — 416 c.
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. Kamamnukos, H.II. [Ipaktukym mo pemeHuro 3aaad mo oduiemy Kypcy ¢pusuku. OCHOBBI

KBaHTOBOW ¢u3uku. CTtpoeHue BemecTBa. ATOMHas M sifepHas ¢u3uKa [DIEKTPOHHBIN
pecypc] : yae6noe nocooue / H.I1. Kanamuukos, H.M. Koxeankos, T.B. Kotsipio [u mp.].
— OmnektpoH. maH. — C-I16. : Jlamp, 2014. — 238 c¢. — Pexum jgocryna:
http://e.lanbook.com/books/element.php?pll_id=49468 — 3ar. ¢ sxpaHa.

CagenneB U.B. Kypc dusuku: yue6. mocodbue: B 3 1. T.1 Mexanuka. MonekynspHas pusuka.
2-¢ u3n., crep. —CII6. : UsnarensctBo "Jlanw", 2006. — 352 c. : un. — (YueOHUKH 7S
By30B. CrienpaibHas JUTeparypa).

CagenbeB U.B. Kypc dusuku: yuebd. mocodue: B 3 T. T.2 DnexrpuuectBo Konebanus u BOITHBI
BonnoBas ontuka. 2-¢ usn., crep. —CII6. | U3natensctBo "Jlans", 2006. — 480 c. : win. —
(YueOuuku ais By3oB. CrieruanbHas JUTEPaTypa).

CapenbeB U.B. Kypc ¢usuku: yued. mocobue: B 3 T. T 3 KBantoBas ontuka. ATOMHas
¢dusuka. Ousuka TBepaoro Tena. Gusnka aTOMHOTO Sapa M AIEMEHTAPHBIX YacTHIl. 2-€ U3I.,
crep. —CII6. : MsmarensctBo "Jlanp"", 2006. — 320 c. : wn. — (YueOHUKU [OJIs BY3O0B.
CrernuanbHas JIUTEpaTypa).

JlonoTHUTEIbHASI JIUTEpPaTypa

. bemukoB b.C. Pemenue 3ama4 no ¢pusuke. O6mwme meronbl / b.C.benmukos — M. : Beicmias

mikoina, 1986. — 208 c.

. CaBenbeB U.B. COopHUK BOIIPOCOB U 3a/1a4 1o oduiei pusuke : yued. mocodue. / 1.B.

CagenbeB - 6-¢ uza., crep. — C-I16. : Jlanb, 2013. — 288 c. : ui. — (YueOHUKH 15 BY3OB.
CrernuanbHas JIUTEpaTypa).

IIporpamMmmHoe obecrieyenue:
CrennanbHOe MporpaMMHoe o0ecredeHre He TpeOyeTcs.

LMS u UnTepHer-pecypcebl:
Hayunas snexrponnas oudauoreka. URL: http://www.elibrary.ru.
HanmonanbeHnas matopma oTkpeiToro oopasosanust: https://openedu.ru/my/courses/.
OnnaiiH kypc «®Pu3uka B OINbITax», pa3MelleHHbld Ha HamuonanbHol 1utatdopme
«OTkpeITOE 0Opa3zoBanuey : https://openedu.ru/my/courses/.
O6pazosarenpHbiil moptast HUAY MU®U . URL: https://online.mephi.ru/.
CnpaBounas cuctema Aktuon URL: https://action360.ru/
Hentp uHpopmannoHHO-OMOIMOTEYHOrO oOOecneYeHnss y4eOHO-HayuyHOH NeATelbHOCTH
HUAY MUOU URL: http://library.mephi.ru/..
OnektpoHHass uWHMOpMaImoHHO-00pa3oBaTenpHas cpenqa T HUAY MUOU URL:
http://stud.mephi3.ru/.
OnexkTpoHHO-OnbMoTeunas cucrema IPRbooks URL: IPRbooks
https://www.iprbookshop.ru/
Dnexkrponno-oubmoTeuHas cucrema Jlans URL: https://e.lanbook.com/

9. MATEPHAJIbHO-TEXHUYECKOE OBECINIEYEHUE YUYEFHOM
JUCIHUIIVINHBI

Aynutopus JUisl IPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIIA, 3aHATUHA CEMHHAPCKOTO THUIIA,

TPYNNOBBIX M WHAMBUAYAIbHBIX KOHCYNbTAlMW, TEKYIIETO0 KOHTPOIS U TMPOMEKYTOYHON
aTTecTaluu, JJIsl CAMOCTOSITENIbHOM pabOThI:

npoektop Nec + skpaH (HACTEHHBIN), KOMIbIOTEp: Kommbiorep: mpoieccop Intel Core i3;
oneparuBHas mamsate 8GBDDR3; morutop XK Benq 19,57, Foxit Reader.

Jlnst mpoBeZieHUsl OHJIAliH - TECTUPOBAaHUS HEOOXOAMMa KOMIBbIOTEpHas jaboparopus,

OCHAIlICHHass pabdOYMMHU MECTaMHu Il KaXJOro CTYACHTa, a Takke padoynM MeCTOM


http://www.elibrary.ru/
https://openedu.ru/my/courses/
https://openedu.ru/my/courses/
https://openedu.ru/my/courses/
https://openedu.ru/my/courses/
https://action360.ru/
http://library.mephi.ru/
http://stud.mephi3.ru/
https://www.iprbookshop.ru/
https://e.lanbook.com/

npernogaBarens. Pabodee MecTo ocHameHo Kommblotepom: mporeccop Intel Core i3;
oneparuBHas namsatb 8GBDDR3; monutop XKK Benq 19,57, knaBuarypa, mbiib, OC Windows,
naker MS Office, xommbroTep: npoueccop Intel Core i3; oneparuBhas namsate SGBDDR3;
monutop JKK Benq 19,57, Foxit Reader.
Kaxnpiii cTyneHT uMeeT CBOM JIOTMH M Mapoiib JUisi BXOJa B OJIEKTPOHHYIO
nHpopmanmoHHo-00pazoBatenbHy0 cpeny T HUAY MUDU ( http://stud.mephi3.ru/)
Kaxnplii cTyZIeHT UMeeT AOCTYI K 3JIeKTPOHHO-0nbaroTeunoi cucreme IPRbooks

[Iporpamma coctaBieHa B cooTBercTBHM ¢ TpeboBanmssmu OC BO HUAY MHUDU no
HanpasneHuto moarotoBku  15.03.05 «KoHCTpYKTOPCKO-TEXHOJOTHYECKOe OoOecredeHue
MAaIIMHOCTPOUTENbHBIX TPOU3BOJICTB.

ABTOp: noueHT kadeaps oomei puznku C.A.PomammHa.



