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1. IEJIX OCBOEHMUS aucuunjaivMHbI

Henssmu ocBoeHUst AucHUIINHBL «Du3nkay sBisercs obecredeHne OyIyIiero CreruaiicTa
Hay4YHOU (pr3nyeckoi 6a30ii, Ha KOTOPOH B BBICIIEH TEXHUYECKOU MIKOJIE CTPOUTCS OOIIEUHKEHEpHAs
U crienuaibHas moArotoBka. [locnenoBaTenbHoe M3ydeHHe (DU3UKU BBHIPAOATHIBACT CHEIHM(PUICCKHIA
METOJI MBIIUICHUS, (PU3NYECKYI0 WHTYMIIMIO, KOTOpbIE OKa3bIBAalOTCA BeChbMa IUIOAOTBOPHBIMH U B
npyrux Haykax. CreruanucThl, MOJyYUBIINE IIUPOKOe (PU3UKO-MaTeMaTHIeCKoe 00pa3oBaHKE, MOTYT
CaMOCTOSITENIbHO OCBaMBaTh HOBBIE TEXHUYECKHE HAIPaBIICHHUS, YCIENIHO padoTaTh B HUX, JIETKO
MEPEXOIUTh OT PEIICHUS OTHUX 33]1a4 K IPYTUM, UICKaTh HECTaHIapTHBIC U HETPAAUIIMOHHBIE ITyTH, YTO
O0COOCHHO Ba)XHO ISl MPO(ecCHOHANBbHON MOOWIBHOCTH CIELHATNCTOB B YCIOBHUSX YCKOPEHHOTO
Pa3BHUTHS TEXHHUKH.

3agaun:

* TEOpeTUYecKass TOJArOoTOBKa B oOjacTu (DU3MKH, MO3BOJSIOMAS OymayIIuM
MHXEHEepaM OpPHUEHTHUPOBATHCA B IMOTOKE HAYyYHOW M TEXHUYECKOW HHPOpMAIUU U
o0ecrneunBaroIias M BO3MOKHOCTh HCIIOJIb30BAHUS HOBBIX (DM3MUECKUX MPUHIIUIIOB B
TeX 00JIaCTAX, B KOTOPHIX OHU CHEIUAIN3UPYIOTCS;

* (GopMUpOBaHHE HAYYHOTO MBIIUICHUS, B YaCTHOCTU MPABWJIHHOTO MOHUMAHHUS
IpaHUll MPUMEHUMOCTH PA3TUYHbIX (U3NYECKUX MOHSITUN, 3aKOHOB, TEOPUM U YMEHUS
OLICHMBATh CTENEHb JOCTOBEPHOCTH pE3YyJbTAaTOB, IOJYYEHHBIX C MOMOIIbBIO
AKCIIEPUMEHTAJIBHBIX I MAaTeMaTUYECKUX METOAO0B UCCIIEIOBAHUS;

* BBIpabOTKAa TPUEMOB M HABBIKOB PEIICHWN KOHKPETHBIX 3aJa4 U3 Pa3HBIX
oOnacteld (U3MKHU, MOMOTAIONIUX CTYIJEHTaM B JalbHEHIEeM pellaTh HHKEHEPHbIE
3a/1aqm.

*03HAKOMJICHUE CTYJICHTOB C COBPEMEHHOW HayYHOU armapaTypoil ¥ BRIpaOOTKa y
HUX HaYaJbHBIX HABBIKOB MPOBEICHUS SKCIIEPUMEHTAIBHBIX HAYYHBIX HCCIIECIOBAHUI
pPa3sIUYHBIX (PU3NYECKUX SBICHUN U OIICHKU MOTPEITHOCTEH H3MEPEHUH.

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

JuctumnmHa «pu3nka» OTHOCUTCS K 00s13aTeNbHOM YacTH.

3. IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 11O JUCIIUIIJIMHE

[Inanupyemble pe3ynbTaThl OOy4Y€HHS [0 JUCIHUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMU
pesyabTatamu ocBoeHust OI1OIT

dopmupyembie [Tnarupyemble pe3yapTaThl O0OyUEHHS 110 TUCIUILTHHE, B Haunmenosanue
KOMIIETEHIMH (KO, COOTBETCTBUU C UHAUKATOPOM JOCTHIKEHUS KOMIIETEHLINU OLICHOYHOI'O CPEICTBA
CONEpIKaHUC WHIUKaTOp JOCTHKEHHS Pe3yabraThl 00y4YeHust 110
KOMIIETEHIUH ) KOMITCTEHIIHH (KOO, AWCLMILTMHE

cooepocanue UHOUKamopa
OIIK - 1 Crmoco6en  |OIIK-1.1. 3HaTh: criocoObI 3HaET;

[IPUMEHATH pa3pabOTKH CTPYKTYP 001111E (bopMBI, CuryalnoHHbIE
C€CTCCTBCHHOHAYYH  |[MaTEMaTHUYCCKUX MOJEICH 3aKOHOMEPHOCTH, 3aJa4H.
bIC U |MEXaTPOHHBIX U MHCTpYMEHTANBHBIE
0OIIICHHKEHEPHBIC 000TOTEXHUYECKUX CUCTEM

III p P cpencTBa GU3NKU YMeeT:
3HAHMS, METOIBI OIIK-1.2. YMeThb: MpOBOINUTH

paboTaTh B KOMaH/IE,

MaTEeMaTHYECKOTO  [MIACHTU(DHUKAIHUIO TapaMeTpoOB 6 6
aHaIN3a U |MOJIEIH U BBIIOIHATE 00IIafaTh CIIOCOOHOCTRIO K

MOJIEJIMPOBAHHE B |[MCCIIEIOBAHMS MO MOJIEIH. CaMOOpraHu3aluu n

npodeccronanpbao  |OINK-1.3. BrangeTs:




1 NesITeIbHOCTH

Cpel MOICITUPOBAHUS

crioco0aMu HUCCIIEL0BAHUS
MOJIEJIEN C UCIIOJIB30BAHUEM

caM000pazoBaHUIo,
paboTaTh B KOMaH/IE,
MPOBOJAUTH IKCIIEPUMEHTHI
o
3a/laHHBIM METOJIUKAM C
00pabOTKOM M aHATM30M UX
pe3ynbTaToB . Bianeer:
CIIOCOOHOCTBIO
MCIIOJIb30BATh
COBpPEMCHHBIC
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH, TEXHUKY,
MPUKJIaTHBIC TPOTPAMMHBIC
CpeACTBa MPH PEIICHUU
3amad m podecc M 0 H all b H

0 1 1eITEILHOCTH

4. OBBEM U CTPYKTYPA JUCHUIIJIMHBI

TpynoeMKOCTh NUCHUIUIMHBI COCTABIISIET 7 3a4E€THBIX €ANHMIL, 252 4acoB.

TemaTunueckuii mian

(¢popma o0yuenus - ounast

KonTakTtHas pabota DOopMBI TEKYILETO
oOydJarormmxcs ¢ KOHTPOJIA
Ne1arorn4ecKuM g yCIIEBAEMOCTH,
< PabOTHUKOM © (bopma
o MIPOMEKYTOUHOH
3 = 2 | = POMEKY
& E = g S aTTCCTAIUH (10
X
Ne HaumenoBaHue tem u/unu 3 3 = e c cemecmpanm)
/o pa3zaesnoB/TeM JUCLHUTLTUHBI 3 = < & . o
Q 5 =) ) L =
= 5] £ | Z|¢
m 9 @] o) o
= =) & =
= < <
= & | ©
< ts]
a. S
= =
1 MEXAHUKA 1 14 6 6 3
1 KunemaTtnka nocTynareiabHOTO 1 2
JIBYDKEHUS
2 KunemaTuka BpaIiaTeIbHOTO 2 2 2 2 1
IBIDKCHHS
3 JnHamuka MOCTYIIATEILHOTO 3 2
IBIKEHHS
-1 Jlunamuka BpallaTeIbHOT O 4 2 2 2 1
IBYDKEHUS
5 3aK0oHBI COXpaHEHHUSI. 5 2
6 DIIEMEHTHI MEXAHUKH KUIKOCTEN U 6 2 2 2 1  |PeiATHHT- KOHTpPON
ra3oB b Ne 1
7 DIIEMEHTHI CTIEHUAIBHON TEOpUH 7 2
OTHOCUTEJIBHOCTH




1 OCHOBBI MOJIEKVJISIPHOI 14 8 8 4
OU3UKU "
TEPMOJVNHAMUKHU
8 MoeKyIIpHO-KUHETHIECKAs 8 2 2 2 1
TeopHs Ta30B
9 JJIEMEHTBI KJIaCCUYECKOH 9 2
CTaTHCTUKH
10  |PeanbHBIC Ta3BI 10 2 2 2 1  |PeiiTHT- KOHTPOI
b Ne2
11 |Cro#ictBa xwuumkocredl. CBolicTBa 11 2
TBEPABIX TEIL
12 [DnemeHTHI PU3NUECKON KHHETUKH 12 2 2 2 1
13 [[lepBoe HayaJIO TEPMOIUHAMUKU 13 2
14  |Bropoe Havajo TePMOIUHAMUKHI 14 2 2 2 1
111 SJIEKTPUYECTBO n 16 4 12 2
MATHETU3M
15  [OnemeHTHI TEOpUU TIOJISL. 15 2 1
HanpsikeHHOCTD
PIIEKTPOCTATHIECKOTO TIONS B
BaKyyMme
16  [[loreHumam >IEKTPOCTATUYECKOIO 16 2 2 2
moJis
17 JIUPNEeKTpUKH B BJICKTPUUECKOM 17 2 1 |PeHTHHT- KOHTPOIb
mose Ne3
18 18 2 2 2
[IpOBOAHUKH B DJIEKTPHUECKOM I10JIE
Bcero 3a 1 cemec i p: 1-18 36 18 18 9 |Ix3ameHn(27)
1 [ToCTOSIHHBIN DIEKTPHICCKHIHA TOK 1 2 2 2
2 MarsuTHOE IT0JIE B BAKYYMeE 2 2 2 2
3 MarHuTHOE I0JI€ B BEILIECTBE 3 2 2 2
4 OJIEKTPOMArHUTHAS UHIYKIUS 4 2 2 2
IV KOJIEFAHU S U BOJIHbI 8 8
5 MexaHndeckue KoaeOaHus 5 2 2 2
6 MexaHu4ecKUue BOJHBI 6 2 2 2 |PeTHHT- KOHTPOJI
b Ne 1
7 JJIeKTPOMAarHUTHBIE KOJICOAHHS 7 2 2 2
8 ONEeKTPOMarHuTHBIE BOJHBI 8 2 2 2
V OIITUKA 8 8
9 ['eomeTpuyeckas ONTHKa 9 2 2 2
10  [MuTepdepennus creta 10 2 2 2 [PedTHHI- KOHTPOJIB,
No2
11 |Indpakuus ceTa 11 2 2 2
12 [[onspusanysi ¥ AMCIIEPCHsI CBETA. 12 2 2 2
VI KBAHTOBA S ®U3NKA 12 12
13 [TenmoBoe wu3nyueHue. KsaHToBas 13 2 2 2
pupoja cBeTa
14 |Ctpoenue atoma. Teopus bopa 14 2 2 2
15  |D7emMeHTHl KBAHTOBOW MEXaHUKHU 15 2 2 2
16  |CoBpeMeHHBIE TIPEACTABICHHS O 16 2 2 2
CTpOCHHH aTOMa
17 |3oHHas TEOpHUs TBEPABIX TEI 17 2 0 2 |PedTHHT- KOHTPOIH
Ne3
18 |Ctpoenre u CBOMCTBA aTOMHBIX| 18 2 2 2

siiep. PannoakTHBHOCT.

AnepHbie peakuuu.

BHCMGHTapHBIG HJaCTUIIbI




Bcero 3a 2 cemecTp: 1-18 36 36 36 |Ix3amen(306)
Hamnune B qucuuiminie KIT/KP

U roxo mo JMCIHUILUINHE 72 18 54 63 [Ix3amen (27)
1,2 Ik3ameH(30)

Conep:kaHue JIeKIUOHHBIX 3AHATHIA HO JMCIUIJINHE
Pazgen I. Mexanuka
Tema 1. Kunematnka nocTynaTebHOIO IBUKEHUS

Copepxanne Tembl. HexoTopble cBeleHUS W3 MaTeMaTUKHU. Poilb MareMaTWKU B W3YYCHUU (PU3UKH.
OyHKIMU U UX Tpou3BoHbe. THTEerpupoBanue. O cMbIce MPOU3BOJHON U MHTErpasia B MPHIOKEHUH K
¢usznyeckuM 3amadaM. DIIEMEHTHI BEKTOPHOW aireOphbl: ONpeAeseHHe BEKTOPa, CIOXKEHHE BEKTOPOB,
YMHOXEHHE BEKTOPOB, auddepeHmpoBaHue BEKTOPHBIX BenuuuH. JuddepeHnuansable ypaBHCHHS.
DneMeHTapHbIe CBEACHUS U3 TEOPUU BEpOATHOCTU. KnHeMaTHKa Kak pa3fesl MeXaHuKU. MexaHuueckoe
IBUKEHHE Kak TpocTeiimas ¢opma ABMKEHUs MaTepud. MarepuanbHas Touka (dactuna). Cuctema
orcuera. MHepruansHbele cucreMbl orcuera. Pagmyc-Bexkrop. IIpuHumn orHocutensHocTH ['anuies.
Tpaektopus. [locTynaTenbHOe IBH)KEHUE TBEPIOTO TEIIA.

Tewma 2. KunemaTuka BpaiaTeabHOTO ABUKEHUS

Conepxanne Tembl. Paguyc KpuBU3HBI TpaekTOpuu. JIMHEHHAss CKOPOCTh W JIMHEWHOE YCKOpPEHHE.
TaHreHManbHOE U HOpMaJIbHOE YCKOpeHUs. CBsI3b MEXK/ly JTUHEHHBIMU U YTJIIOBBIMU KUHEMATHUYECKUMU
BEJIMYMHAMU.

Tema 3. JlunaMuKa NOCTyNaTeNbHOTO ABUKEHUS

Conepxanue TeMbl. JluHamMuKa Kak paszen mexaHuku. [IepBsiil 3akoH HproTOHA M TOHSATHE MHEPLIUATIBHOM
cucTteMsl oTcuera. Bropoii 3akoH HpI0TOHA M ITOHATHUE CUJIBL, MACChl U UMITYJIbCA. Y PABHEHUE IBUKEHUS.
Tpernii 3akoH HproToHa W mOpenenbl €ro NPUMEHUMOCTH. HeuHepiumaabHble CUCTEMBI OTCYETA.
AOCOIOTHBIE U OTHOCHTEIBHBIC CKOPOCTh U yckopeHue. Cunbl uHepuuu. LlenTpoOexnas cuma. Cuna
Kopuomuca. Cucrema matepuanbHbIx To4eK. [leHTp nHEpmn (11eHTp Macc). Teopema o ABUKEHUH IICHTPA
WHEPIUU.

Tema 4. Jlunamuka BpamaTeIbHOTO IBUKEHUS

Conepxanue Tembl. [ToHsATHE a0CONIOTHOTO TBEPAOTO Tena. MOMEHT cuiibl. MOMEHT UMITyJIbca. MOMEHT
nHepruu. Teopema lllteitHepa. YpaBHEHHE MOMEHTOB (CBSI3b MOMEHTA WMMITYJIbCA C MOMEHTOM CHUIBI).
VYpaBHeHUE BpalllaTeIbHOTO JBUKEHUS TBEPAOTO TeJIa OTHOCUTEIBHO HENMOABMXXHOU ocu. Kunernueckas
SHEPTHsI BPAIIAIOIIEToCs TBepAOro Tena. [ upockonudeckuii 3pdext. CBoOOaHBIE OCH.

Tema 5. 3akoHBI cOXpaHEHUS

ConepxaHue TeMbl. 3HAYEHHE U COJECP)KAHHME 3aKOHOB COXPAHEHHsS B MEXAHHMKE. 3aKOH COXpaHEHUs
uMmiyiabca. OTHOPOAHOCTh NPOCTpaHCTBA. PeakTMBHOE JBH)KEHHME. 3aKOH COXpaHEHUSI MOMEHTa
uMmiryibca. M3orponust mpoctpancTBa. Pabora, sHeprusi, MomiHocTh. CBS3b MEXKIY NOTCHIIMATBHOU
sHepruet u cumnoil. [lonsrue cunoBoro monsi. KoHcepBaTUBHbIE M HEKOHCEPBATUBHBIE CHJIbL. 3aKOH
COXpaHEHUs SHEPruu B MexaHuke. OJHOpOoHOCTh BpeMeHU. KoHcepBaTUBHAS U IUCCUITATUBHAS CHCTEMBI.
Tema 6. D1eMEHTBl MEXaHUKH JKUJIKOCTEN U Tra30B

Conepsxanne TeMbl. OO1IME CBOMCTBA KUAKOCTEH 1 ra30B. Y paBHEHUE ABMKEHUSA B (hopme Ditnepa. [Tone
CKOpOCTEH, JTMHMM W TpPyOKHM TOKa. YpaBHEHHE Hepa3phIBHOCTH. YpaBHeHue bepHymmu. Cucrema
ypaBHEHUH razoguHaMuku. Bs3kocTs. Teuenne Bsa3kol xuakoctu. @opmyna [lyaszeins. JlamuHapHbiii 1
TypOyJIEHTHBIA PEKUMBI TedeHHsI. L{UpKyIsIust CKOPOCTH.

[ToTeHimanbHOE U BUXPEBOE NBUNKEHHUS. JIBUKEHHE TEN B )KUAKOCTIX U razax. Teopema JKyKoBCKOTO.
Tema 7. DneMeHTHI clieUaIbHON TEOPUHM OTHOCUTEIBHOCTH

Conepxanne Ttembl. [lpunmun oTHocuTenbHOCTH OuHIITEWHA. Ponb ckopoctu cBeta. I[loctymar
MOCTOSTHCTBA ckopocTu cBeTa. [IpeobpazoBanus Jlopenia. JIopeHIIeBO cOKpalieHre ATUHBI U 3aMeIJICHHE



BpeMmeHu. PenstuBucTckuil mmnyisc. B3anMocBsa3s Maccsl u 3Hepruu. Jledekr macc. DHeprus CBS3H.
CoOTHOILIIEHHE MEXTY TTOJTHOM SHEPTUE U UMITYJIbCOM YacTHIIbI. [ paHuIla MPUMEHUMOCTH KJIACCUYECKOM
(HBIOTOHOBCKO) MEXaHUKH.

Pazgen 11 . OcHOBBI MOJIEKYIISIPHOW (PU3UKH M TEPMOJUHAMUKHI

Tema 1. MonekynsipHO-KHHETHYECKAsi TEOPUsI Fa30B

Conepxannie TeMbl. OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpUH BemiecTBa. MUkpo- u
MaKpOCOCTOSIHUSI cCUcTeMbl. Makpockonudeckue napamerpsl. [lonstre uneansHoro raza. MonekymispHo-
KMHETUYECKOE TOJIKOBaHHE TemIiepaTypbl. Yuciao crerneHed cBoOOAbl MOJIEKYJIbl. BHYTpeHHsIsI sHeprust
UACaTBHOTO ra3a. 3aKOH paBHOPACHPEeICHHs SHEPTUU 110 CTEHeHsIM CBOOObI. /laBiieHue ra3a ¢ TOUKu
3pEHHSI MOJIEKYISPHO-KMHETHYECKON Teopuu. OCHOBHOE YpAaBHEHUE MOJIEKYJSIPHO - KHHETHYECKOU
TEOpHH. YpaBHEHHE COCTOSHUS UIeAIbHOTO ra3a (ypaBHeHue Kianeiipona - Menzeneesa) .

Tema 2. Dy1eMeHTBI KJTACCUYECKON CTaTUCTUKH

Conepxanue TeMbl. JIMHAMUYECKHE W CTAaTHCTUYECKHE 3aKOHOMEPHOCTH B (u3uke. CTaTHCTHYECKUI
Meroa uccienoBanus cucreM. da3zoBoe mpocTpaHCTBO, (Da3zoBas Touka, ¢azoBas sueiika. [lonsrtue o
¢byukuun pacnpenenenus. Cratuctuueckoe ycpeaneHue. Pacnpenenenne MakcBesuia (pacrpeneneHue
MOJIEKYJ IO aOCOJIIOTHBIM 3HaueHusiM ckopocTH). CpenHue cKOpocTH MoiieKynd. bapomerpuueckas
dbopmyna. Pacnipenenenue bonbumana. Pacnipenenenne MakcBesuia - bonsiiMana.

Tewma 3. PeanbHble ra3sl

Copepxannie TeMbl. CHIIBI MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBHUS B ra3ax. Y paBHeHue Ban-nep- Baanbca.
N3otepMmebl peasibHOTO Ta3a. MetactabuibHbIe cocTossHuS. KpuTtnueckoe coctosiaue. BHyTpeHHsst sHeprus
peanbHoro raza. g dext Jxoyns - Tomcona. C:krkeHHEe Ta30B U MOJIyUYeHHE HU3KUX TeMIepaTyp.

Tema 4. CBoiicTBa XKUIKOCTEH

Conepsxanue TeMbl. XapakTEPUCTUKA KUAKOTO COCTOsIHUS. CTpoeHue KUAKocTel. BikHuil mopsiok.
[ToBepxHocTHOE HaTsKeHHE. CHilbl, BO3HUKAIOIIME HA KPHUBOW IMOBEPXHOCTU KHUAKOCTH. Dopmyna
Jlarutaca. YcioBusi paBHOBecusl Ha rpaHuule AByX cpea. Kpaesoit yron. CmaumBanue. Kanwinsphsie
SIBJICHUSL.

Tema 5. CBoiicTBa TBEpABIX TEN

Conepxanne TeMbl. AMOpdHBIE W KpuUCTauTMueckue Tena. Kpucrtammumyeckas pemierka. JlampHuit
nopsfok. Ympyras u minactudeckas aedopmarnuu. 3akoH ['yka. edexrsr B kpucramnax. Kunkue
KPUCTAJUIBIL.

Tema 6. DneMeHTHI PU3NUECKON KUHETHKH

Conepxanne Tembl. [loHsATHE CTOINKHOBEHHA. YIPYroe M HEYNpPyroe CTOJIKHOBeHUs. [IpuuenbHoe
paccrosHue. Paccesnue wactun. Cpennsst miuHa cBoOoaHoro mpobGera. IlpuHIum nperaabHOTO
paBHOBECHS.

[Tonsarue o gusnueckoil kunetnke. HepaBHOBecHBIE crcTeMbl. BpeMms penakcanuu. SIBneHus nepeHoca.
Hubdysusa. Kospdumument guddysun. TemnonpoBomanocts. KodadpduuueHT TEmIonpoBOIHOCTH.
Bsiskocth (BHyTpeHHee Tpenue). Koaddurment Bsaskoctu. luHaMuueckas 1 KHHEMaTHUECKas BI3KOCTb.
Tema 7. IlepBoe Ha4asI0 TEPMOJUHAMUKHI

Copepxanue Tembl. CTaTUCTUUECKUN M TEPMOAMHAMUUYECKUN METOABI. TepMOAMHAMHUYECKas CUCTEMA.
Tepmonnnamuyeckuit nporecc. OCHOBHBIE TEPMOAMHAMUYECKUE TIOHATHUS: BHYTPEHHSS YHEprus, paboTa,
teriora. @DOpMyJIMPOBKM IEPBOrO  Hayajla TEPMOJUMHAMHMKU. YpaBHEHHME IIEpBOrO  Haydaja
TepMOAMHAMUKH. TermmoéMKocTh. 3aBUCHMOCTh TEIUIOEMKOCTH HJI€aJBbHOTO ra3a OT BHJA IpoLecca.
®opmyna Maiiepa. Pabora, coBepiiaemas ra3oM MpH H30IpoIeccax. DHTANbNUA (TerioBas (QyHKIHS).
AnuabaTudeckuii mporecc. TermmoéMKOCTh TBEPABIX TE.

Tema 8. Bropoe Hauano TepMoguHaMUKU

Copepxanuie TeMbl. PaBHOBECHBIE 1 HEPABHOBECHBIE COCTOSIHUS cHcTeMbl. OOpaTuMble U HEOOpaTUMBbIE
npoueccel. Kpyrosoii nmpouecc (uukin). @opMynupoBky BTOporo Hadana repmoguHamMuku. Lukn Kapro u
ero KIIJI ans maeanpHOro rasa. TemnoBble ABUTaTeIN M XOJOAWIbHbIE MamKuHbl. Makcumanbabii KIT/]
TEIUIOBOro JBurarens. OHTponusa. CTaTUCTUYECKUil Bec (TEpMOJMHAMUYECKash BEPOSTHOCTH). 3aKOH
BO3pacTaHus SHTponuu. CTaTUCTUYECKOE TOJKOBAHME BTOPOTO HayaJla TEPMOJIMHAMUKH.

Pa3nen III. DnexTpuuecTBO U MarHETU3M

Tema 1. DeMeHTBI TEOPHUU TTOJIS

Coneprxanne Tembl. CKalsipHbIE U BEKTOPHBIE NOJIS B (pu3uKe. [ 'pagueHT ckansipHoro Housl. [JuBeprenius



BeKkTOpHOro monsi. Potop BekTopHoro moisi. Onepatop I'ammibToHa (omeparop «HaOma»). Omeparop
Jlanunaca («wiamnacuan»). Hekotopble HHTErpajgbHbIE TEOPEMBI.

Tema 2. Hanpsik€HHOCTB 3JIEKTPUYECKOTO MOJISI B BAKyyMe

Conepxanne TeMbl. JieKkTpuueckui 3apsn. CoxpaHEHHE W WHBApUAHTHOCTH 3apsaa. JMCKpeTHOCTH
3apsiga. 3akon Kymnona. [Tonstue anexkrpocraTudeckoro moss. CuioBble TUHUY (JTMHUU HATIPSXKEHHOCTH).
[TpuHIMTT Cynepno3uInu AIeKTpocTaTnueckux nosneil. Hotok Bektopa HanpsikeHHOCTH. Teopema ["aycca
IUIsL DTIEKTPOCTATHYECKOTO TMOJIsl B BakyyMme U e€ cBs3b ¢ 3akoHOM Kynona. Jluddepennmansuas gpopma
teopeMsbl ["aycca. [Ipumenenue TeopeMsl ["aycca it pacdera moJiei.

I'ema 3. [loTeHIMAaN 371€KTPOCTATUYECKOTO MOJIS

Copepxanune Tembl. Pabora cunm snekTpocraTHdeckoro mofs. LMpKymsmuss HampsHyKeHHOCTH
ANEKTPOCTATUYECKOTO MOJIA. POTOp HampsKEHHOCTH 3JIeKTpocTaTtudeckoro mnois. IloTeHnuanbHOCTH
(KOHCEpBAaTUBHOCTb) 3JeKTpocTaTHueckoro mois. Ilorennuman. Paznocts morennmanoB. CBsi3b MEXIY
MIOTEHLIMAJIOM U HANpsHKEHHOCTBIO AJIEKTPOCTATUYECKOro Moiid. YpaBHeHHe Jlamnaca. DaeKTpUUeCKUid
JTUTIONb. DJIEKTPUUECKU MOMEHT JTUTIONS (IUMOJIbHBIA MOMEHT). [loTeHnnan u HanmpsbKeHHOCTh TTOJIS
aunois. MOMEHT cuil, AEUCTBYIOLIUI HA JUIOJIb BO BHELUIHEM JIEKTPUYECKOM IMOJI€. DHEPTUs JUIOJIS B
AIEKTPUYECKOM TIOJIE.

Tema 4. [IndieKTpUKU B AJIEKTPUYECKOM I10J1€

Conepxanne TeMbl. CBOOONIHBIE M CBsI3aHHBIC 3apsbl B BemecTtBe. CtopoHHuUe 3apsaabl. [lonmspHeie u
HETOJISIPHbIE MOJIEKYJIbl. THUMbl AM3eKTpUKOB. MloHHAs, 3JIEKTPOHHAS U OPUEHTALMOHHAS MOJISIPU3ALIUH.
[Tonspuzyemocts Monekyibl. [longpuzoBanHOCTh (BeKTOp modsipu3anuu). OqHOpOIHAS U HEOAHOPOAHAS
nosispu3anuu. CBs3b NOJSPU30BAHHOCTU C TOBEPXHOCTHOW IUIOTHOCTBIO MOJSPU3ALMOHHOIO 3apsja.
JlusnekTpudeckasi BOCIPUUMYHABOCTD BEIIECTBA U €€ 3aBUCUMOCTB OT Temneparypsl. Teopema ["aycca nis
AJIEKTPUUYECKOTO TOJISi B JUAJIEKTPUKE. OJEKTPUUYECKOE CMEIICHHE (DJIeKTpUYecKass WHAYKIHS) B
IuaNeKTpuKe. [{usnekrpudeckas MPOHUIIAEMOCTh Cpelibl. BelunciieHre HanpsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL B IWRJIEKTpUKE. [ paHUUHbIE YCIOBUS AJIs AJIEKTPUUECKOTO MOJIsl Ha TpaHulle pa3zela “quiIeKTPHK -
TUAIEKTPUK . CErHEeTOANIEKTPUKH.

Tewma 5. [IpoOBOIHMKY B 3IEKTPUYECKOM I10JIE

Conepxxanne Tembl. Pacnipenenenue 3apsoB B NPOBOJHUKE. DIEKTPOCTATHYECKOE IOJIE BHYTPU U
CHapy kM IIPOBOJIHUKA. | paHMUHBIE YCIOBUS HA IPAHULIE “IIPOBOAHMK-BAKyyM . DJIEKTPUUYECKHE CBOMCTBA
MpoBOAAIICH 000JIOYKH. DJIEKTpOCTaTHUecKas 3ammTa. Meroa n3o0pakenuil. [ paHnuHbIE yCIOBHS Ha
rpaHule “TPOBOIHUK-AUIIEKTPUK . DIEKTPOEMKOCTD YEIUHEHHOTO IPOBOIHNKA, CHCTEMBI TPOBOAHHUKOB
U KOHAEHCATopa. OJIEKTPUYECKash OSHEPrusl CHUCTEMbl TOYEYHBIX 3apsiioB. ODHEPrus 3apsHKEHHOTO
MPOBOJIHUKA, CUCTEMBbI IPOBOJAHUKOB U KOHJICHCATOpa. DHEPrus 3JIeKTpocTaTuueckoro noist. O0bnEMHas
IJIOTHOCTh SHEPTHUH JIEKTPOCTATHYECKOTO MOJIS.

Tema 6. [IoCTOSHHBIN 3JIEKTPUUECKUNA TOK

Conepxanue TeMbl. XapaKTEPUCTUKU 3JIEKTPOCTATUYECKOTO TOKA: TUIOTHOCTh TOKA, CHJIA TOKA. Y CJIOBUE
CYLIECTBOBAHMs AJIEKTpudeckoro Toka. CTopoHHME cuibl. Pa3HOCTh MOTEHLMAJIOB. HANpsKEHUE,
anekTpoaBrkymas cuia (DJ1C). Kiraccuueckast anmekTpoHHass TEOpUsl SJIEKTPOTPOBOIUMOCTH METAIIIIOB.
3akonel Oma u JIxoyns-Jlenna B muddepennmansHoit Gopme. 3akonsl Oma u Jxoynsa-JleHma B
uHTerpasibHOM ¢dopme. 3akoH Oma I HEOAHOPOAHOTO ydvacTka 1enu. IIpaBmima Kupxroda.
HenocrarouyHOCTh KIaCCHUECKOM AIEKTPOHHON TEOPUU BJIEKTPOIPOBOJAUMOCTH.

Tema 7. MaruuTHoe€ 1oJie B BaKyyMe

Conepxanue TeMbl. 3akoH Amrnepa. MarautHas naaykuus. 3akoH buo - CaBapa (3akon buo - Casapa -
Jlannaca). Ilonsitue MmarautHoro mojst. [IpuHiun cyneprno3unuu MarHUTHBIX mosieit. Cuna Jlopenma u
cuina Amnepa. BUTOK ¢ TOKOM B MArHUTHOM 1ojie. MarHuTHbIH MOMEHT. MOMEHT Cuil, IEHCTBYIOIIUNA HA
pPaMKy C TOKOM BO BHEUIHEM MarHMUTHOM Iosie. MarHUTHOE 1oJie NPSIMOJIMHEWMHOIO U KPYTOBOTO TOKOB.
[upkynsanus BeKTOpa MATHUTHOW WHIYKIMH. 3aKOH IMOJHOTO TOKa (TeopeMa O HUPKYJISIHUA WHIYKIHH
MarHMTHOTO MoJis) B BakyyMme. [IpuMeHeHue 3akoHa MOJHOTO TOKA JAJisi pacueTa MarHUTHBIX MOJEH.
MarauTHOE 1oJje AIMHHOTO COJIEHOMA U Topouaa. MarHUTHOE B3aMOJICHCTBHE TOKOB. EuHuLIa CHJTBI
TOKa - amrep. BuxpeBoe mnosie aBuxymerocs 3apsaa. VHBapHaHTHOCTb SJEKTPUYECKOrO 3apsja.
MarauTtHoe 1moJje Kak peIsSTUBUCTCKUN dPPEKT.

Tema 8. MarauTHoe 1oJje B BELIECTBE

Copepxanue TeMbl. [IoHsTHE MArHUTHOIO MOMEHTA aTOMa. MUKpO- 1 MaKpOTOKU. MOJIEKYJIIPHBIE TOKH.



HamarnnuenHocTs (BEKTOp HamMarHuuuBaHusi). MarHuTHas BOCHPUMMYMBOCTH BEHIECTBA M €€
3aBHUCHUMOCTh OT TEMIIEpaTypbl. 3aKOH IIOJHOTO TOKa (TeopemMa O UUPKYJALWUA HaMpsHKEeHHOCTH
MarHuTHOTO T1OJs1) B BemlecTBe. Hanpsok€HHOCTH MarHUTHOTO TOJIsE B BemlecTBE. MarHuTHas
MIPOHUIIAEMOCTh Cpeibl. THAYKIMSA MarHUTHOTO NOJISA B BEIIECTBE. | paHUYHBIE YCIOBUS JUIsI MATHUTHOTO
IoJIA Ha TpaHuLe pasfena JByX cped. Tunbl marHetukoB. Touka Kropu. Jlomensl. Kpusas
HaMarHU4YMBaHHUs.

Tema 9. DnekTpoMarHuTHasE UHTYKLUS

Conepxanne Ttembl. Onbir @Papages. Marautaeiii notok. IJC wHaykuuu. OCHOBHOW 3aKOH
ANEKTPOMArHUTHOW WHAYKIMH (3akoH apajes). BbIBOg OCHOBHOTO 3aKOHA 3JIEKTPOMArHUTHOM
WHIYKIHWHA U3 3aKOHA COXPAHEHMS DHEPIUH, a TAaKK€ Ha OCHOBE AIEKTPOHHOM Teopuu. [IpaBuio Jlenna
(3axoH JleHua). SIBnenue camouHAyKIUKU. MIHIyKTUBHOCTH. IHIYKTUBHOCTD JUIMHHOTO cojieHoua. Toku
3aMbIKaHUsl M Pa3MbIKAHMS LENU. SIBIeHne B3aMMHOW MHAYKUUU. B3anMHas MHOYKTUBHOCTb. DHEPrus
MarHuTHOTO moiisa. O0bEMHAS TIOTHOCTH dHEPruH MarHuTHoro mons. Pazgen V. KonebGanust 1 BOTHBI
Tema 1. Mexanuueckue koieOaHus

Copmepxannie TeMbl. CBoOOAHBIE (COOCTBEHHBIE) H BBIHYXKIEHHBICe KojeOanusa. [lonstue 00
aBTokoneOanmsax. JuddepeHnuanpbHoe ypaBHEHHE TapMOHWYECKMX KOJIEOAHMM M €ro pelieHue.
XapaKkTepuCTUKA TapMOHMYECKMX KojeOaHuil. I[loHsATHE O TrapMOHMYECKOM M aHTapMOHMYECKOM
ocmuiaTope. M30XpoHHOCTh KoJieOaHWH. DHEPrusi rapMOHUYECKHX KoJjiebaHui. CloKeHHe OJMHAKOBO
HaNpaBJICHHBIX (CKAISIPHBIX) TapMOHMUYECKUX KoyieOaHud. MeToJ BEKTOpHOW auarpammbl. buenws.
CrnoxeHre B3aMMHO TIEPIICHIUKYJISPHBIX (BEKTOPHBIX) rapMOHHYECKUX KosneOanuii. durypsl Jluccaxy.
JuddepenunanbHoe ypaBHEHHE 3aTyXalOMIMX KOJMCOAHUN U ero pemeHue. AnepuoIuvyeckuil mporecc.
Yactora u koddduiment 3aryxanus. Jlorapmdmudeckuit OEKpeMEHT 3aTyXaHHsl U JTOOPOTHOCTh
KosebarenbHOl cuctembl. JluddepenunanbHoe ypaBHEHNUE BBIHYKICHHBIX KOJIEOAHHWH U €ro pelieHHe.
Ammumntyga ¥ (a3a TpU  BBIHYXKIEHHBIX MEXaHMYECKHUX KojieOaHusX. MexaHM4ecKHil pe30oHaHC.
Pezonancueie kpuBble. COOTHOIIEHHME MeXAy (a3aMH BBIHYXIAIOUIEH CHJIBI M CKOPOCTH MIpU
MexaHu4ecKoM pe3oHaHce. CreKTp Kosie0aHui, MOHATHE O pasiiokeHnn Dyphe.

Tema 2. MexaHu4yeckue BOJIHBI

Conepxanne TemMbl. MexaHu3M 00pa3oBaHUs MEXaHWYECKUX BOJH B ymnpyroi cpexae. IIpomonbHbie u
IIOTEpEYHbIE BOJIHBI. BOIHOBOE ypaBHEHHE U €r0 pelieHne. ['apMoHrYecKre BOIHBI U UX XapaKTEPUCTHKHU.
VY napusie BoaHbI. [IpyHIUMII cynepno3uuuy BOJH M rpaHUla €ro npuMeHUMocTH. da3oBas CKOPOCTh U
qucrepcus BOJIH. BOJIHOBOM MakeT U IrpyIIoBas CKOpOCTb.

[Tonsitue o xorepentHoctu. MHTepdepennnst BoaH. Crosune BoaHbL. DddekT [omiepa s 3ByKOBBIX
BOJIH. YJIbTpa- U HH(PaA3BYKH.

Tewma 3. DnekTpoMarHuTHBIE KOJICOaHUS

Conepxxanne tembl. JluddepennmansHoe ypaBHEHHE KoieOaHUH B KoJeOaTeNTbHOM KOHTYpE U €ro
pemienue. JluddepennmanbHoe ypaBHEHUE 3aTyXaIOUINX AIEKTPOMArHUTHBIX KoJieOaHUl U ero pelieHue.
Yactora U KOdQPUIMEHT 3aTyXaHUs SJIEKTPOMAarHUTHOro kojeOaHus. Jlorapupmuueckuit geKpeMeHT
3aTyXaHus U JOOPOTHOCTH KOHTYpa. AuddepeHnnanbHoe ypaBHEHHE BBIHYKIEHHBIX 3JIEKTPOMAarHUTHBIX
KosieOaHUl U ero perieHue. AMIUTUTYAA U ¢a3a MpHU BBIHYKICHHBIX AJIEKTPOMArHUTHBIX KOJEOaHUSX.
Pe3onanc B konebaTenbHOM KOHTYpE. Pe3oHaHCHBIC KpUBBIE IJIs1 HAITPSKEHUS M CUITBI TOKa. [lepeMeHHbIi
TOK.

Tema 4. D1eKTpOMarHuTHBIE BOJHBI

Copnepxanue TeMbl. DapaneeBckas 1 MaKCBEJIIOBCKas TPAKTOBKU SIBJICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.
Tok cMmemieHus. DnekTpoMarHuTHoe nojie. CucreMa ypaBHeHud MakcBesia. BoiHOBoe ypaBHEHUE NJis
AJIEKTPOMAarHUTHOrO MoJid U ero pemeHue. CKOPOCTh pacHpOCTPAHEHUs 3JIEKTPOMATHUTHBIX BOJH B
cpegax. OCHOBHBIE CBOMCTBa JJIEKTPOMAarHUTHBIX BOJIH. Bektop IloiiHTuHra. HMmmymnsc
AJIEKTPOMArHuTHOTrO mojs. M3mydenue aumons. Juarpamma HampasineHHOCTH. Dddext Homnepa s
ANEKTPOMAarHuTHHIX BoJH. [1Ikana 37eKTpOMarHUTHBIX BOJIH.

Pa3znen V. Ontuka

Tema 1. 'eomeTpuyeckas onTuka

CopepxaHue TeMbl. DJIEKTpOMarHuTHas npupozga cseta. [Ipunnun I'roiireHca. 3aKOHBI OTpakKeHUS U
npenoMiieHus. AOCOMIOTHBIH W OTHOCHUTENBHBINM MOKa3aTenau mnperaomieHus. [losHoe BHYyTpeHHee



oTpaxkeHne. CBeToBOIbl. ['eoMmeTpuueckas ONTHKA KaK MpEAENHbHBIM Cilydaili BOJHOBOW OITHKH.
OnTrnyeckre HHCTPYMEHTHI.

Tema 2. nrepdepenuns crera

Conepxanue TeMbl. MOHOXpOMaTHYECKHE U HEMOHOXpOMAaTHYECKHe BONHBL. [IpuHIMN cyneprno3uuuu u
MHTEHCUBHOCTb IIpU CIIOKEHMM CBETOBBIX BOJH. BpeMeHHas KorepeHTHoe TI'b. Bpemss u nnuHa
korepeHTHOCTH. [IpocTpaHcTBeHHass KorepeHTHOCTh. Pannyc korepeHTHOCTH. OnTryeckas JJIMHA MyTH.
Onrtuyeckast pa3HOCTh XoJ1a. PacueT uHTEppEepeHIIMOHHON KAPTHHBI OT IBYX KOT'€PEHTHBIX HCTOYHHUKOB.
[Tomockr paBHOWM TONIIMHBI U PaBHOTO HakjIoHA. MHoromydeBas uatepdeperiusa. CrocoObl MOTydeHus
KorepeHTHBIX nyueil. Marepdepomerpsl. Tema 3. Audpakuus ceera

Conepxanne Tembl. [lpunumn TIroiirenca - @penens. Meton 30 @Ppenens. [IpsmonuueiriHoe
pacripoctpanenue csera. udpaxus Openens. Audpaxipst @peHens 0T Kpyriaoro OTBEpCTHs M KPYTIIOTo
mucka. ludpakaus @penens ot kpas nonyrmiockoctu. Crimpans Kopnto. udpakuus dpaynrodepa ot
0EeCKOHEYHO JJIMHHOM mpsMol Imenu. JudppakuuoHHas pacxoauMocTb. Judpakius oT oJHOMEpHOMH
nudpakIMOHHON pemeTku. Paspemmaronias crmocoOHOCTh ONTHYECKUX HHCTPYMEHTOB. IloHsTtne o
roiorpaduu.

Tema 4. [Tonspuzamnus ceeta

Copepxanue TeMbl. ECTeCTBEHHBIN U ONsipu30BaHHbIN cBeT. CTreneHs nossipusanuu. [lonspuzanus ceera
NPy TPEJOMIICHUU U OTpakeHUHU. 3akoH bprocrepa. Ilomsipuzamus npu JBOWHOM JTydenpesIOMIICHHH.
OOBIKHOBEHHBIH ¥  HEOOBIKHOBEHHBIM Jyun. OnTHueckas ocb Kpucramia. [lomspounsl u
noJjsipu3aloHHble mpu3Mbl. [lonsipuzatopel W aHanuzatopbl. 3akoH Mamoca. [lomyBOIHOBBIE H
YEeTBEPTHBOJIHOBBIE IUIACTUHKU. VcKyccTBEeHHas onTuueckas aHu3oTponus. OnTudeckas akTUBHOCTb
BemecTBa. D ekt Dapases.

Tema 5. lucnepcus csera

Conepxanue TeMbl. 3aTPYIHEHUS B AJIEKTPOMAarHuTHOM Teopun Makcgeiina. HopMmanbHas n aHomanbHas
mucriepcud. Meronsl HaOmogeHus aucnepcud. [lpusmaruueckuit ¥ AUQPaAKIMOHHBIA CIIEKTPHI.
DJleKTpoHHasg Teopus nucnepcuu cBera. [lormomenue cera. 3akoH byrepa. [lBera Ten M CHEKTphI
MIOTJIOLEHUS.

Pazgen VI. KBanToBas ¢pusuka

Tema 1 DrneMeHTBI KBAaHTOBOM ONTUKHU

Conepxanne Tembl. TeruioBoe wu3inydeHue. PaBHOBECHOE H3IydYeHHE. XapaKTEPUCTUKU TEIJIOBOTO
u3nydeHus. AOGCoioTHO yepHoe Teno. 3akoH Kupxroda. 3axon Credana- bonbumana u 3akoH Bumna.
Pacnipenenenne osHeprum B crekTpe abcomoTHO depHoro Tena. Dopmyna  Pames-/[xunca.
VuerpaduoneroBas karactpoda. KBantoBas rumoresa u  ¢dopmyna [lnanka.  Buemmwmii
dhoToanexkrpuuecknii 3pdext u ero 3akoHbl. otoHbl. IPdexkt Komnrona u ero teopus. Monens atoma
Pesepdopna. Ioctynatst bopa. ATom Bomopona.

Tema 2 DiieMeHTBI KBAaHTOBOW MEXaHUKHU

Copepxanue Tembl. ['unoresa ae bpoiinsa. DkcrepMMeEHTaIbHOE MOITBEP/KICHUE BOJHOBBIX CBOMCTB
MukpoyacTuil. COOTHOIIEHHE HeonpeaeraeHHOoCTe. BomHoBas GyHKIMS, ee CBOMCTBA M CTAaTUCTUYECKUM
cmbici. Hecraunonapuoe ypasuenue lllpenunrepa. CranmonapHoe ypaBHenue lllpenunrepa. Yactuna B
MoTeHIMaIbHOW  siMe. [IpoxokaeHWe dYacTUIBl dYepe3 MOTEHIUaNbHBIM  Oaphep. KBaHTOBBINM
rapMOHHMYECKU ocuwuaTop. YpasHeHue Illpenunrepa mius snekrpoHa B aroMe Bopopona. I'nmasHoe,
opOHUTabHOE M MAarHUTHOE KBAaHTOBbIE 4Kciia. KBaHTOBaHME PHEPrUM SJIEKTPOHA B aTroMe BOAOPOJA.
Coektp artoma Bomopona. IIpaBunmo or6opa. OpOuTanbHBIE M MarHUTHBIA MOMEHT 3JIEKTPOHA.
CoOCTBEHHBIN MEXaHWYECKHMH MOMEHT HMITyJIbca 31eKTpoHa (crmuH). CIIMHOBBIA MAarHUTHBIA MOMEHT
anexkTpoHa. CIMHOBOE U MarHUTHOE CNIMHOBOE KBaHTOBbIE uncia. OnelT ltepHa u I'epnaxa. [IpuHumn
3anpera [laynu. Ilepmommueckasi cucrema syneMeHTOB MenpaeneeBa. Ilormomenue, CHOHTaHHOE |
UHAyLMpoBaHHOe wu3nydeHue. Jlazepsl. IlpuHnun nelictBus sasepoB. Kilaccuueckas Tteopus
teroeMKkocTd. 3akoH [rononra w Iltu. KBantoBass Teopusi TemimoeMKocTH OWHIITEHHA. Teopus
teruioeMkocTH Jlebas. ®omonsl. bozonsl u Qepmuonsl. IloHsATHE O KBAHTOBBIX CTAaTUCTHKax bose-
Oitnmrelina u ®epmu-Jlupaxa.

Tema 3 OcHOBBI (hU3UKH ATOMHOTO SAPA U AIEMEHTAPHBIX YaCTHII.

Conepxanne TeMbl. XapaKTEpPUCTUKH aTOMHOTO sapa. Mojaenu arToMHOro szpa. Macca v SHeprus CB3U



aapa. 3aKOHBI paAMOaKTHBHOTO pacmaaa. Anbda-, 6eTa- u raMMa-u3iIydeHue. SaepHble peakliiy U 3aKOHBI
coxpaHeHusa. Peakumsa nenenmsa sanep. LlemHas peakuus neneHus. Peaknus cMHTE3a aTOMHBIX sIEp.
[Ipobnema ympaBisgeMbIX TEPMOSIACPHBIX peakiuil. Buasl B3aumozeicTBuii u  kiaccudukanus
JJIEMEHTApHbIX YacTHIl. MeToasl peructpanuu >neMeHTapHbIX yactul. KocMuueckue myun. YacTuis! u
aHTh4acTuibl. HeltpuHo.

ConepxaHue NpaKTHYECKUX 3aHATHI 10 JUCHUNINHE
1 cemectp

Pasnen 1. Mexanuka
Tema 1. KuneMaruka noctynaTeabHOTO JIBUKEHUS

ConeprxkaHne MpaKTUYECKUX 3aHATHI. MaTepuaibHas Touka (dactuia). Cucrema orcuera. MHepumaibHbIe
cucreMsl orcuera. Pannyc-sexrop. Ilpunnun otHocurensHoctu ['ammites. Tpaexkropus. IloctynarensHoe
JBUKEHHE TBEPIOTO Tea.

Tewma 2. KunemaTuka BpaiaTeabHOTO ABUKEHUS

ConepxaHue NpaKTUYECKUX 3aHATUN. Pagnyc KpuBU3HBI TpaeKTopuu. JIMHEHas CKOPOCTh U JIMHEHHOE
yckopeHue. TaHTeHIMalbHOe M HOpMalibHOE YyCcKOpeHHs. CBs3b MEXIy JIMHEHHBIMU U YTJIOBBIMHU
KHHEMaTHYSCKHMMH BEJTHMUMHAMMU.

Tewma 3. JlunaMuKka noCcTynaTeabHOTO ABUKEHUS

ConepxaHue NpakTUYeCKUX 3aHsATUU. IlepBblii 3akoH HbIOTOHA W TOHATHE MHEPIUAIBLHOW CHUCTEMBI
orcyeTa. Bropoit 3akoH HbI0TOHA U MOHATHE CUJIbI, MACChl M UMITYJIbCA. Y PABHEHUE IBUKEHHUS.

Tema 4. Jlunamuka BpalaTeaIbHOTO IBUKEHUS

CopepxaHue NMpakTUYeCKUX 3aHATHH. MoMeHT cuibl. MOMeHT umnyiabsca. MomeHT uHepuuu. Teopema
[reiinepa. YpaBHEHHE MOMEHTOB (CBS3b MOMEHTA HUMITyJIbCa C MOMEHTOM CHJIBI). YpaBHEHUE
BpalllaTeIbHOIO JBUKEHMSI TBEPAOrO TENA OTHOCUTENBHO HEMOJBUKHON OCH.

Tema 5. 3akOHBI COXpaHEHUSI

CopepxaHue NPaKTUYECKUX 3aHATHH. 3aKOH COXpPAaHEHHS HMMIIyJbCa. 3aKOH COXPaHEHUS MOMEHTa
UMITYJIbCA.

Paznen II . OcHOBBI MOJIEKYJIApHON (PU3UKU M TEPMOIUHAMHUKHI

Tema 1. MonekynsipHO-KMHETHYECKAs: TEOPUS ra30B

Conepkanve TpakTUYECKUX 3aHATUNA. OCHOBHBIE TMOJOXKEHHUS MOJEKYJISIPHO-KMHETUUECKOW TEeopuu
BelecTBa. MUKpPO- U MAaKPOCOCTOSIHUSI CHCTEMBL.

Tema 2. IlepBoe Ha4asI0 TEPMOJUHAMUKHI

Conepxkanue MpakTUYECKUX 3aHATHH. OCHOBHBIE TEPMOJIUHAMHYECKUE MOHATUSA: BHYTPEHHSSI SHEPTHUs,
pabora, Temiora. DOpMyIMpPOBKM IEPBOTO Hayaja TEPMOAMHAMHMKHU. YpaBHEHHE IEPBOTO Hadaja
TepMOAMHAMUKH. TemmoéMKOoCTh. 3aBUCUMOCTh TEIUIOEMKOCTH HJI€aJbHOTO ra3a OT BHJA MpoIecca.
®dopmyna Maiiepa. PabGota, coBepiiaemas ra3oM MpH HU30Mpolieccax. DHTAIBMHS (TETioBast (YHKIIHS).
Anunabatnueckuit mporecc. TermmoéMKoCTh TBEpABIX TET.

Pa3nen III. DnexTpuuecTBO U MarHETU3M

Tema I. HanpssKEHHOCTH 3JIEKTPUUYECKOTO OISl B BAKYyME

Copepxanue npakTuueckux 3aHsaTHi. 3akoH Kyiona. ITonstue anekrpocratuueckoro noss. CuiioBble
JUHUU (JJMHUU HanpsokeHHOCTH). I[IpuHImMN cynepno3uinum sJeKkTpocTaTuieckux nojiei. Ilotok BekTopa
HanpsbkeHHOCTH. Teopema ['aycca aJi AJIEKTpOCTAaTUYECKOTO MOJS B BaKyyMe U €€ CBSI3b C 3aKOHOM
Kyinona.

Tema 2. IloTeHIMan 371€KTPOCTATUYECKOIO HOJIS

ConepkaHne TpakTHYECKUX 3aHATHH. PabGota cumnm  anmekTpocratmdyeckoro mois. Llupkymsius
HAIpPsDKEHHOCTH  3JIEKTPOCTATUYECKOrO MoJsl. POTOp HAampsKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIS.



IloreHuManbHOCTh  (KOHCEPBATUBHOCTB)  3JEKTpocTaTHueckoro  mousid.  Ilorenuman.  PasHocTtb
MOTEHINAIO0B. CBA3b MEXy MOTEHIUAIOM U HANPSHKEHHOCTBIO DJIEKTPOCTATUYECKOTO TTOJIA.

Conep:kanue Ja00pPaTOPHBIX 3aHATHI 0 TUCHUIJINHE
1 cemectp

Pa3nen 1. Mexanuka

Conepxxanne mnabopaTopHbIX 3aHATui. JlabopatopHas paGora Ne 1-5 MW3yueHue AMHAMHUKH
BpalaTeIbHOTO JIBIXKEHHS TBepaoro Tena. Jlabopatopnas padora Ne 1-9 Onpenenenue Moaynist caBUra
METAJUIOB METOJIOM KPYTUJIBHBIX KOJICOAHUI

Paznen 11 . OCHOBBI MONIEKYISIPHOM (PU3UKH U TEPMOIMHAMUKA

Conepxxanne nabopatopHbiXx 3ansTHi. JlabopaTophas pabora Ne 2-2 OmpeneneHue kodddunueHta
BSI3KOCTH KUJKOCTHU U uKciia PeliHoIbAca METOI0OM MaJatonIero B AKUAKOCTH IIapuKa

Jlabopartopnast padota Ne 2-3 Onpenenenre CKOpOCTH 3ByKa B BO3yXe U MOKa3aTens aauadarsl BO3ayxa
METOJIOM CTOSYEH BOJIHBI

Jlaboparopnast pabota Ne 2-7 Onpenenenue mokasaress aaradaTsl Bo3ayxa metonoM Kiemana- Jlezopma

2 cemecTp

Pa3nen III. DnexTpuuecTBO U MarHETU3M

Coneprxanne nabopaTopHbIX 3aHaTuid. JlabopaTopHas padora Ne 3-1 M3ydeHue 371eKTpUIECKOTro MO
Jlaboparopuas padota Ne 3-3 MocTOBO# METO H3MEPEHHUIA

Jlaboparopnast padota Ne 3-8 M3ydeHue sBIEHHE SJIEKTPONPOBOAHOCTH M OIPEACIICHHE YIEITHHOTO
COIIPOTHUBIICHUS METaJlIa

Paznen IV. Konebanus u BOJTHBI

Conepxxanne mnabopatopHbix 3aHsTHil. JlabopatopHas pabGota Ne 4-2 H3mepeHwe WHIYKTUBHOCTH
KaTyIIKU 10 €e aKTUBHOMY U PEaKTUBHOMY COIIPOTHUBIICHHSIM

Jlaboparopnast padota Ne 4-4 VccnenoBanus 2JIEKTPHUUECKUX KOJIEOAHUM 3BYKOBOW YaCTOTHI C TIOMOIIBIO
3JIEKTPOHHOTO ocuuiuiorpaga

Pa3zgen V. Ontuka

Conepxanne nabopatopHbix 3aHsTUi. JlaboparopHas paborta Ne 5-3 OmnpezneneHue JUIMHBI CBETOBOM
BOJTHBI C TIOMOIIBIO KoJienr HptoToHa

JlaGopatopnas pabota Ne 5-5 OmnpezneneHue IJIMHBI CBETOBOM BOJIHBI C MOMOINBIO JAU(PaKIIMOHHON
peIeTKH

Pazgen VI. KBanToBas ¢pusuka
Coneprxanne nabopaTtopHbix 3aHsaTH. JlaboparopHas pabota 6-1 Onpenenenue nocrossuHoi Credana-

bonbimana
JlaGopatopHnas pabora 6-2 N3yuenue BHemHero ¢porodddexra u BaKyyMHbIX (POTOIIEMEHTOB

5. OHEHOYHBIE CPEACTBA JJIA TEKYIHIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTAIIMHA IO U'TOTAM OCBOEHU A JUCITATLIAHBI
1 YYEBHO-METOJNWYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYAEHTOB

5.1. Tekyuiuii KOHTPOJIb yCIIEeBAEMOCTH



BOITPOCHI JIJIsI TIPOBEJAEHUA PEUTUHT-KOHTPOJIS
1 cemectp

Petimyne-konmponv Nel

1. MexaHndeckoe NBM)KCHHE Kak mpocrteidmas (opma aBuwxeHuss Mmarepuu. Cucrema orcyerta.
[Mpuntun otHocurensHocTu ["anunes. [Ipeobpazosanus ['anunes. Paguyc-BekTop.

2. MarepunanbHas Touka (wactuma). Tpaektopus. Pammyc kpuBH3HBI TpackTopuu. JIMHEHHas
CKOpPOCTb U JTUHENHOE yckopeHue. [locTynaTenbHoe IBUKEHUE TBEPAOTO TENA.

3. TanrenuuanbHO€ U HOpMaidbHOE YyCKOpeHus. CBs3b MEXAY JUHEHMHBIMH U  YIJIOBBIMU
KMHEMAaTUYECKUMU BEIMUYMHAMMU.

4. Ilepsblii 3ak0H HbI0TOHA M MOHSATHE UHEPIIMATBLHOM CHUCTEMBI oTcueTa. Bropoii 3akoH HeroToHa
U NIOHATHE CHUJIBI, MAaCChl U UMITYJIbCA. Y paBHEHHUE ABHKEHUA. Tperuil 3akoH HblOTOHA M Ipenens ero
MIPUMEHUMOCTH.

5. HeunepuuanbHble CUCTEMbI OTCUYETa. AOGCONIOTHBIE U OTHOCHTEIBHBIE CKOPOCTH M YCKOpPEHHE.
Cuiibl HHEPLIMH.

6. Cucrema marepuaiabHbIX Touek. LleHTp mHeprum (1eHTp Macc). Teopema O ABMKEHUH LIEHTpa
WHEpLUN.

7. [ToHsaTHE aGCOMIOTHO TBEPAOTO Tena. MOMEHT MHEPIIUH Tea.

8. Teopema LlTeiinepa.

9. MomeHT cwibl. MOMEHT uMIyJbca. YpaBHEHHE MOMEHTOB. YpPaBHEHHE BpPALATEIBHOIO

JBUKEHUSI TBEPJOTO TEJNA OTHOCUTEIIBHO HEMTOABUKHOM OCH.

10. I'mpockonmueckuii 3¢ dext. CBoOOIHBIE OCH.

1. 3aKOH COXpaHEHHMS UMITYJIbCAa U TPEeTHil 3aKk0H HbroTOHA.

12. 3aKOH COXpaHEHHUs] MOMEHTa UMITyJIbCa.

13. Pabota u sHEprus B MexaHuke. DHEPrys KHHETHYECKas U TOTCHITHATbHAS.

14. ITonstue cunosoro nosst. CBA3b MEXIY NOTEHIMAIBHON SHEPTUEN U CUIION.

15. 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIHUH.

16. KoHcepBaTuBHbBIE U HEKOHCEPBATUBHbBIE CUIIbl. KOHCEpBaTHBHAS U IUCCUTIATUBHASL CHUCTEMBI.
17. 3amauyn MeXaHUKHU KUIKOCTEH U Ta30B.

18. VYpaBHEHME HEpa3pbIBHOCTH. Y paBHEHHE bepHyin.

Peumune-xonmponv No2
1. IlonsTne wupeanbHOro rasa. MONEKyJIIPHO-KMHETUYECKOE TOJIKOBAHHUE TEMIIEPATypHI.
Makpockonnyeckre napaMmeTpbl CHCTEMBI.
2. BHyTpeHHsst HEprHs uaeaabHOro ra3a. Yucio creneHei cB000 bl 3aKOH paBHOPACTIPEICICHHUS
SHEPTHUH.
3. JlaBieHue ra3za ¢ TOYKH 3PEHUS MOJICKYISIPHO-KUHETHYECKOW Teopuu. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
4. VYpaBHeHHE cOCTOSIHUS UcaIbHOTO raza (ypaBHeHnue Kiamneiipona - Menemneena).
5. JluHaMu4eckHe W CTAaTHCTUYECKHE 3aKOHOMEpHOCTH B Qu3uke. CTaTUCTUYECKHH METOA
uccinenoBanus cucreMsl. [ToHsTHE 0 QYHKIIUHU pacnpeieleHHUs.
6. ®azoBoe mpoctpancTBo. Pa3oBas Touka, pazoas suelika. CTaTUCTUYECKOE yCpPEeTHEHHE.

7. Pacnpenenenne Makcpesia. CpegHue CKOPOCTH MOJIEKYJI.
8. bapomerpuueckas ¢popmyna. Pacnpenenenue bonpiimana.
9. Pacnpenenenune Makcgeuia - bonbimana.
Pe it mnue-xonmpon v Ne3

10. VYpaBuenue Ban-nep-Baanbca. I30TepMbl peaabHbIX Ta30B.

1. MetacrabuinbpHOe cocTosiHre. Kputnieckoe cocTosiHUE.

12. BuyTpeHnHss s3HEprUsi peajibHOTO Tra3a.

13. XapaKkTepUCTHUKA KUAKOTO COCTOSIHUS. bIIM>KHMN TOPSAOK.

14. IloBepxHocTHOE HaTsKeHUE. CHIlbl, BO3HUKAIOUIME HAa KPUBOM IOBEPXHOCTH KHUIKOCTH.
®opmyina Jlannaca. CMaunBaHue U KaUJUISIPHBIE SIBJICHUSL.

15. [ToHsiTHE CTONKHOBEHUA. YTIPYro€ U HEYNPYroe CTOJIKHOBEHUS.

16. IlpunensHoe paccrosiHue. DPdekTuBHOE ceueHue paccesHus. CpeaHss JimHAa CBOOOIHOTO



npobera.

17. OcHOBHBIC TEPMOJAMHAMUYECCKUE MOHITHS: BHYTPEHHS SHEPrus, padoTa, TeraoTa. Y paBHCHUE
MEpBOTro HaA4YaJ1Ia TCPMOAUHAMUKHU.

18. 3aBHCHMOCTH TETNIOEMKOCTH HJI€aJILHOTO Ta3a OT Bua mpoiecca. Pabota, coBepmiaemasi ra3om
MIPU U30MPOLIECCaAX.

19. AnmabaTU4ecKuid mporiecc.

20. Oo6partumeie 1 HeoOpaTuMBble nporieccsl. Kpyrosoii mporiece (LuKiI).
21. Hwuxn Kapno u ero KIIJI ayist uaeansHoro rasa.

22. [TpuHIMIT NElCTBUS TEIUIOBOTO ABUTATENS U XOJIOAWIBHOW MAIIUHBI.
23. OHTponus. 3aKOH BO3pacTaHUs SHTPOIIHH.

2 cemecTp
Peumune-xonmponv Nol
1. 3axon Kynona. HanpskeHHOCTB 31€KTpOCTaTUUECKOTO 1oJIsl. [ToHsSITHE 251EeKTpPOCTaTHYECKOTO
nosst. [IpuHIMN Cynepno3uivuy AIEKTPUUECKUX MOJICH.
2. IToTox HampsikeHHOCTH. Teopema ['aycca st SIeKTPOCTaTUUECKOrO 10JIS B BaKyyMe.
3. [Ipumenenue Teopemsl ['aycca s pacdera mosei.
4.  Pa0ota cui 31eKTpocTaTHUECKOro NoJst. LIupKynanus HanpspkeHHOCTH AJIEKTPOCTAaTUYECKOTO
TOJIS1.
5. Tlorenuman. Pa3HocTe noreHuuanoB. CBs3b MeXAy IOTEHLUUAIOM M HaNpsSKEHHOCTBHIO
3IEKTPOCTATUYECKOTO MOJIS.
6. CBoOOJHBIE U CBSI3aHHBIC 3apsi/ibl B BemlecTBe. TUIbI AUANEeKTpUKOB. VIOHHAs, 3IIeKTpOHHAs U
OpPUEHTALIMOHHAS MOISPU3ALUN.
7. DNEKTPOEMKOCTh YEAUHEHHOIO IPOBOAHMKA, CUCTEMBI TPOBOAHUKOB M KOHJIEHCATODPA.
8. DOHeprus 3apspKEHHBIX YEJUHEHHOI'O IPOBOJHUKA, CUCTEMBI MMPOBOJHHMKOB M KOHJIEHCATOPA.
DHeprus MeKTpruaeckoro nois. O0beMHas IIIOTHOCTh SHEPTUH SIEKTPHUUECKOTO MOJIS.
9. XapakTepUCTUKH DJJIEKTPUYECKOTrO TIOJS W YCJIOBUA €ro CyllecTBOBaHUA. Pa3HOCTH
MOTEHIMAJIOB, SJIEKTPOABMKYIAs CUJIA, HAIPSKEHHE.
10. 3akon Ammnepa. MarnutHas uHaykuus. 3akoH buo - Capapa. IloHsiTHe MarHMTHOrO MOJIS.
[IpuHIUI cynepno3uuy MarHUTHBIX 10JIed. MarHUTHBIM MOMEHT.
1. MaruutHoe noJie NpSIMOJMHEHHOTO U KPYTOBOT'O TOKOB.
12. JIBr>KeHUE 3apsKEHHBIX YaCTHUIL B 3JIEKTPUYECKUX U MATHUTHBIX MOJISX.
13. 3axkoH MOJHOro TOKa JJIsi MarHUTHOTO MOJs B BemecTBe. HanpsykeHHOCTh MarHUTHOTO MOJIS.
MarnuTHas IPOHUIIAEMOCTh cpeibl. WHIyKIIMsI MArHUTHOTO TOJISI B BELIECTBE.
14. Omnwit ®@apanes. Marautaeii notok. IJIC uHaykiuu. OCHOBHOW 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu. [Ipasuno Jlenuna.
15. CaMouHAyKuus W B3aUMOUHAYKIHUA. WHIYKTUBHOCTh M B3aUMHasi MHIYKTHUBHOCTb. TOKH
pa3MbIKaHUS U 3aMbIKAHUSI.
Peumune-xon mpons No2
1. CBoOonHbIe U BBIHYXJACHHBIE KoyieOaHus. ['apMOHHMYEecKHe MeXaHHMYeCKue KoJeOaHUus M uX
XapaKTEPUCTUKH.
2. DHeprus TapMOHMYECKMX MeXaHHW4ecKux kojeOanuil. [loHsATHE O TapMOHHYECKOM U
AHTAPMOHUYECKOM OCLIUILIATOPE.
3. CrnoxeHne 0JJMHaKOBO HAIPaBJICHHBIX TAPMOHHUYECKUX KosieOaHui. buenus.
4. CrnoxxeHue B3aMMHO TIEPIICHINKYJISIPHBIX TAPMOHUYECKUX Kosiebanuit. durypsl Jluccaxy.
5. 3aryxaromme = MexaHudeckue — kosebanusa.  Yacrota,  KOOQPHUIMEHT  3aTyXaHus,
Jorapu(GMUUECKUil TEKPEMEHT 3aTyXaHHUs MEXaHUUECKUX KOJIeOaHMii.
6. BeIHYX/ICHHbIE MeEXaHWYeCcKHe KonebOaHus. AmmuTyna ©u (asa [Opu  BBIHYXKISHHBIX
MEXaHMYECKUX KOJICOaHUSIX.
7. Mexanuueckuii pe3oHaHc. Pe3onaHcHble KkpuBble. COOTHOIIEHHS Mexay ¢azamu
BBIHYK/IAFOIIEN CHIIBI M1 CKOPOCTHU ITPH MEXAHMYECKOM PE30HAHCE.
8. Mexanu3M o0pa30BaHUs MEXaHUYECKHX BOJH B YIpyroi cpexae. IlpononbHbie u monepeyHble
BOJIHBL. BOJTHOBOE ypaBHEHHE U €ro penieHue. ['apMOHMYeCKre BOJIHBI U UX XapaKTEPUCTUKH.
9. @da30Bast CKOPOCTH U AUCIEPCHsI BOJIH. BOIHOBOM IMAKET U TPYIIIOBAask CKOPOCTb.



10. [Tonsartue o xorepentHOCTH. MHTEpdepenims BoiH. CTOSYME BOTHBL.

11. KonebarenbHplii  KOHTYp. ['apMOHHWYECKHE  DJIEKTPOMArHUTHBIE KoOJIe0AaHWUA M WX
XapaKTEPUCTHUKHU.

12. 3aryxaromue dJICKTPOMAarHUTHBIE KojiebaHus. Yacrota, KodhdHUIIMEHT 3aTyXxaHus,
norapuMHUUECKUN  JEKPEMEHT  3aTyXaHHMs  JJIEKTPOMAarHWTHBIX  kojeOanmil.  JloOpoTHOCTBH
KOJIeOaTEeIbHOTO KOHTYpA.

13. BolHy)X/€HHBIE 3JEKTPOMarHUTHBIe KojeOaHWs. AMmauTyaa #  ¢a3a BbIHYXICHHBIX
AIEKTPOMArHUTHBIX KOJIEOaHUI.

14. ®apaneeBckas U MaKCBEUIOBCKas TPAKTOBKHU SIBIECHMS 3JEKTPOMAarHUTHON HMHIyKuuu. Tok
CMELICHUS.

15. Cucrema ypaBHeHuit MakcBesuia. DJI€KTpPOMarHuTHOE TOJIE.

16. BonHOoBOE ypaBHEHHME ISl AJIEKTPOMAarHUTHOrO Toisi W ero pemeHue. CKOpoOCTh
pacnpoCcTpaHEHUs 3JIEKTPOMAarHUTHBIX BOJIH B CPEAX.

17. OcHOBHBIE CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH. DHEPTHS U MTOTOK SHEPTUHU 3JIEKTPOMATHUTHBIX
BOJH. Bekrop IloiinTrHra. FIMITy/IbC 3JIEKTPOMAarHUTHOTO TOJIA.

Peumune-xon mponv No3

1. DnexrpomarHuTHas npupoza ceera. [Ipunnun I'toiirenca. 3aKkoHbl OTpaKEHUS U TIPETIOMIICHUS.
AOCONIOTHBII W OTHOCHUTENBHBIM TIOKa3aTenu mperomieHus. [lonmHoe BHYTpEHHEE OTpakKeHHE.
CBeToBOBI.

2. KorepeHTHOCTh U MOHOXPOMAaTUYHOCTh CBETOBBIX BOJH. BpeMeHHas KorepeHTHOCTh. Bpems u
JUIMHA KOT€PEHTHOCTH.

3. Omnrtrueckas muHa mytd. OnTrdeckas pasHOCTh Xoa. Pacder maTepdepeHIIMOHHON KapTHHBI
OT JBYX KOT€PEHTHBIX HCTOUHUKOB.

4. [Tonockl paBHOM TOJIIUHBI U PABHOTO HAKJIOHA.

5. IIpocTpaHcTBEeHHAsE KOTEPEHTHOCTD. PainyC KOr€pEeHTHOCTH.

6. Ilpunuun Itoiirenca - ®penens. Meron 30 @penens. [IpsMonuHeliHOEe pacnpocTpaHEHUE
cera. J{udpaxuus OpeHens Ha KPyrioM OTBEPCTUH U JAHCKE.

7. Hudpakmus @paynrodepa oT 66CKOHESUHO JJTMHHON MTPSMOM IIIEITH.

8. Hudpakuus OpayHrodepa Ha 0THOMEPHOH TU(DPAKIIMOHHOMN peIIeTKe.

5.2. TIpoMe:KyToO4YHAasi ATTECTAIUS [10 HTOT'aM OCBOCHHUS TUCIUILTAHBI (IK3aMEH)

Bomnpocs! k 3x3ameny (1 cemectp)

1. MexaHnndeckoe IBIKEHHE Kak Tpocreimas (opma IBrKeHHs maTepur. CuUcTeMa OTcyeTa.
[Mpuntun otHocurensHoctu ["anunes. [Ipeobpazosanus ['anunes. Paguyc-BexTop.

2. MarepuanpHas Touka (4dactuma). Tpaekropus. Pagmyc KpuBHU3HBI TpaekTopuu. JIMHEiHas
CKOPOCTb U JIMHEHHOE ycKopeHue. [locTynarenbHoe ABUKEHUE TBEPAOTO TENA.

3. TanreHuuaibHO€ ¥ HOpMajdbHOE YCKOpeHUs. CBs3b MEXKIY JHHEHHBIMH U YTJIOBBIMHU
KMHEMaTUYECKUMH BEJIMYNHAMH.

4. Ilepsblii 3ak0oH HpI0TOHA M MOHATHE MHEPLUAIBHON CUCTEMBI oTcdueTa. Bropoii 3akoH HeloToHa
Y MOHSITHE CWJIbI, MAaCChl U UMIYJibCa. Y paBHEHUE NBHKeHUs. Tpetuit 3akoH HploTOHA M mpenesnbl ero
MPUMEHHUMOCTH.

5. HeunepuuanbHble cucTeMbl OTcueTa. AOCOMIOTHBIE U OTHOCUTENbHBIE CKOPOCTU U YCKOPEHHE.
Cunbl HHEPLUH.

6. Cucrema marepuanbHbIX ToueK. LleHTp mHepimu (eHTp Macc). TeopeMa o ABMIKEHUU IIEHTpa
WHEPIUU.

7. [TonsiTre abCOMOTHO TBEPAOTO Tesia. MOMEHT MHEPIINH Tea.

8. Teopema IllTeiinepa.

9. MomeHT cuibl. MOMEHT HMITyJIbCa. YpPaBHEHHE MOMEHTOB. YpPaBHEHHE BpallaTEIbHOIO

JBUKEHMSI TBEPAOIO TEJNa OTHOCUTENILHO HETIOABUKHOMN OCH.

10. 3aKOH COXpaHEHHMS UMITYJIbCAa U TPEeTHH 3aKk0H HbroTOHA.

11. 3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA.

12. PaGoTa u sHEeprus B MexaHuKe. DHEPrusi KHHETHYECKash U TOTCHITHATbHAS.



13. YpaBHEHME HEPa3pBIBHOCTU. Y paBHeHUE bepHyiun.

14. Tlonsitue wuaeanbHOro raza. MOJEKYJISIPHO-KUHETUUYECKOE TOJIKOBAaHUE TEMIIEPaTyphI.
MakpoCKOIUYECKUE TapaMETPbl CUCTEMBI.

15. BuyTpeHHss1 sHEpTHs UACATBHOTO Ta3a. Yncio crenenei cBo00 16, 3aKOH paBHOPACTIPEACIICHHS
SHEPTrUH.

16. [laBieHue raza ¢ TOYKH 3pPEHHUS MOJEKYJISIPHO-KMHETUYECKON Teopur. OCHOBHOE YpaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

17. 7. YpaBHEHHE COCTOSIHUS UcaIbHOTO raza (ypaBHeHnue Kiamneiipona - MeHeneena).

18. JluHaMu4eckue M CTAaTUCTUYECKHE 3aKOHOMEPHOCTH B (usuke. CTaTUCTUYECKHH METOo[

uccienoBanus cucreMsl. [ToHsTHE 0 QYHKIIUHN pacmpeieleHHUs.

19. Pacnipenenenne Makceinna. CpeHue CKOPOCTH MOJIEKYJI.
20. bapomerpuueckas hopmyna. Pactipenenenne bonbimana.
21. YpasHeHnue Ban-nep-Baanbsca. F30TepMBbl peanbHbIX ra3oB.

OCHOBHBIE TEPMOJMHAMHUYECKHE TOHATHS: BHYTPEHHSS JHEprusi, pabora, TerjaoTra. YpaBHECHHUE
HepBOI‘O Hayajia TepMOI[I/IHaMI/IKI/I.

22. 3aBUCHUMOCTH TEIJIOEMKOCTH HJCAIBHOTO Ta3a OT BUa mpoiiecca. PaboTa, coBepmiaemas ra3om
MIPU U30MPOLIECCaX.

23. AnmabaTU4ecKuid mporiecc.

24. Oo6parumeie 1 HeoOpaTuMBble Tiporeccsl. Kpyrosoii mporece (uki).
25. Huxn Kapno u ero KIIJI ayist uaeansHoro rasa.

26. [TpuHIMIT AElCTBUS TEIUIOBOTO ABUTATENS U XOJIOAUIBHOW MAIIUHBI.

27. 3akon Kynona. HanpspkeHHOCTD 35ieKTpocTaTHyecKoro nodjst. [IoHsTue 31eKTpocTaTH4ecKoro
nosist. [IpuHIMI cynepno3suuuy 3IeKTPUYECKUX MOJIEH.
28. [Torok HanpskenHocTH. Teopema ["aycca 115t 37€KTPOCTATUYECKOTO MOJISI B BAKYYME.
29. IIpumenenue Teopemsl ['aycca s pacuera moJiei.
30. Pabota cui 3JIeKTpOCTaTHIECKOTO MMoJjst. L{upKymsiys HanpsbKeHHOCTH SJIEKTPOCTAaTHIECKOTO
TOJIS.
31. IMorenuman. Pa3zHocth mnoTeHUHaIOB. CBSA3b MEXKIYy NOTEHIHAJIOM W HANPSKEHHOCTHIO
ANEKTPOCTATUYECKOTO TTOJISL.
32. CBoOojHBIC U CBSI3aHHBIC 3aPs/Ibl B BEIIECTBE. THUIIBI TUAJEKTPUKOB. VIOHHAs, SJIEKTpOHHAS 1
OpPUEHTALIMOHHAS MOISPU3ALIUU.
33. IlonsapuzoBaHHOCTH. [uUdneKTprYecKass BOCOPUUMUYMBOCTh BEIIECTBA U €€ 3aBUCHUMOCTH OT
TEeMIIePaTypBhl.
34. Teopema l'aycca miisi 3JIEKTPUYECKOTO MOJISI B IMDJICKTPUKE. DJIEKTPUUECKOE CMENICHUE.
JlupnekTpudeckasl IPOHULIAEMOCTh cpebl. HalpsyKeHHOCTh 3JIEKTPUUYECKOTO MO B JUAIEKTPHUKE.
35. Pacmpenenenue 3apsioB B IPOBOJHUKE. OJIEKTPOCTATHUUECKOE II0J€ BHYTPU M CHApyKU
MIPOBOJIHUKA. DJIEKTPOCTATUYECKAS 3aLUTA.
36. DNEKTPOEMKOCTh YEMHEHHOIO IPOBOAHUKA, CUCTEMBI IPOBOJAHUKOB U KOHAEHCATOPA.
37. DHeprus 3apsyKEHHBIX YEIMHEHHOrO MPOBOJHUKA, CUCTEMBI ITPOBOJHHUKOB M KOHJIEHCATOPA.
DHeprus MeKTpruaeckoro mnoist. O0beMHas IIIOTHOCTh SHEPTUH SIEKTPHUECKOTO MOJIS.
Bompocsr k 3x3ameny ( 2 cemectp)
38. XapaKTepuCTHKU D3JIEKTPUYECKOTO IO U YCIOBUS €ro cyllecTBoBaHusd. Pa3HocThb
MTOTEHIIMAJIOB, SJIEKTPOABUKYILAS CUJIA, HAIPSDKEHHE.
39. Knaccuueckast 371€KTpOHHAsi TEOPHSI JIEKTPOIIPOBOAMMOCTH METAJUIOB U €€ HEJOCTaTOUYHOCTb.
40. 3akon Ammnepa. MarnutHas uHaykuus. 3akoH buo - CaBapa. IloHsATHE MarHMTHOIO MOJIS.
[IpuHIUI cynepno3uuu MarHUTHBIX 10JIed. MarHUTHBIM MOMEHT.
41. MarauTHO€E 10JIe MPSIMOJIMHEHHOTO U KPYTOBOT'O TOKOB.
42. upkynsius BEKTOpa MarHUTHOM MHIYKIIMH. 3aKOH MOJTHOTO TOKAa. MarHUTHOE MoJie ITMHHOTO
COJICHOMJAa U TOPOUJA.
43. MarsnuTHoe B3aUMOJICHCTBUE TOKOB U €IMHUIIA CUJIBI TOKA - aMIIep.
44. JIBrKeHNE 3apsyKEHHBIX YaCTUL B AJIEKTPUUECKUX M MAaTHUTHBIX MOJISX.
45. Omnbir @apanes. Marautasiii notok. I/1C nuaykuuu. OCHOBHOW 3aKOH 3JIEKTPOMAarHUTHOM
nnaykuuu. [Ipasuno Jlenna.



46. CamMOMHAYKIMS W B3aUMOMHAYKIUA. WHIYKTUBHOCTh M B3aMMHAash WHIAYKTUBHOCTb. TOKHU
pa3MbIKaHUS U 3aMbIKAHUS.

47. . DHeprust MarHuTHOTro NoJsi. O6beMHas! MJIOTHOCTh SHEPTUM MAarHUTHOTO TOJISL.

48. CBoOoaHbIC W BBIHYXACHHBIC KojcOaHus. ['apMOHWYECKHE MEXaHWYECKHE KOJIeOaHWsI U HX
XapaKTEPUCTUKHU.

49. DHeprusi TapMOHUYECKHX MEXaHMUYECKMX KojeOanmii. IloHsATHE O TapMOHUYECKOM H
QHrapMOHHUYECKOM OCLIMILIATOPE.

50. Crno)xeHre 0JJMHAKOBO HAIIPaBJIECHHBIX TAPMOHUYECKUX KoJieOaHuii. buenus.

51. CrnoxeHue B3aUMHO MEPIEHIUKYIAPHBIX TapMOHHUECKUX Konebanuil. durypsl Jluccaxy.

52. 3aryxaromme — MeXaHWM4eckue — KkojeOanus.  Yactora, kodpduIMEHT  3aTyxaHus,
Jorapu(pMUUECKUI TEKPEMEHT 3aTyXaHUsl MEXaHHUECKUX KOoJIeOaHUH.

53. BBIHYXIEHHBIE MEXaHMUYECKHe KoJjieOaHus. AMIumMTyna W (a3za TpH  BBIHYXICHHBIX
MEXaHHYECKUX KOJICOaHMSIX.

54. Mexanunueckuii pe3oHanc. Pe3onancHeie KpuBble. COOTHOIIEHUS MeXay dazamu
BBIHY KJAIOIIEH CUJIBI M1 CKOPOCTH ITPU MEXaHUYECKOM PE30HAHCE.

55. Mexanu3M 00pa3oBaHUs MEXaHUYECKUX BOJH B yIpyroi cpene. [IpogoapHbIe 1 TonepeyHbie
BOJIHBI. BOJTHOBOE ypaBHEHUE U €ro pelieHne. 'apMOHNYeCKUE BOIHBI U X XapaKTEPUCTHUKH.

56. KonebarenbHplii  KOHTYp. ['apMOHWYECKHME  OSJIEKTPOMArHUTHBIE  KOJIEOAHUS UM HUX
XapaKTEPUCTUKH.

57. 3aryxaromue dJEKTpPOMArHuTHBIE  KoJjieOaHus. Yacrora, KoO3hOUIMEHT 3aTyXaHwus,
norapuMHUUECKUN  JEKPEMEHT  3aTyXaHHMs  OJIEKTPOMAarHuTHBIX  KojeOanmil.  JloOpoTHOCTB
KOJIeOaTeIbHOTO KOHTYpA.

58. BeIHYXIIeHHBIE DJIIEKTPOMAarHUTHBIC KolleOaHWs. AMImumTyaa W ¢a3za BBIHYKICHHBIX
AIEKTPOMArHUTHBIX KOJIEOaHHI.

59. ®dapaneeBckas M MAaKCBEUIOBCKas TPAKTOBKHU SIBIECHMS 3JIEKTPOMAarHUTHON MHAyKuuu. Tok
CMEUICHUS.

60. Cucrema ypaBHeHHT MakcBenia. DIeKTPOMAarHUTHOE TOJIE.

61. OnexktpomarHutHas mnpupona cBeta. IlpuHumn ['rolireHca. 3akoHbBl OTPaXKEHUA U
npeaoMiIeHus. AGCONIOTHBINA U OTHOCUTENBHBIN MToKa3aTenu npejaomienus. [loqHoe BHyTpeHHEE OTpakeH
u €. C BeTOBOJ bl.

62. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. BpeMeHHast KorepeHTHOCTh. Bpems u
JUIMHA KOT€PEHTHOCTH.

63. Onruyeckas anuHa nmyTd. OnTHyeckas pa3HOCTb X0Aa. Pacuet nHTEpPepeHIIMOHHON KapTUHBI
OT JIBYX KOT€pEHTHBIX HCTOYHUKOB.

64. ITonoce! paBHOM TOJILMHBI U PABHOT'O HAKIIOHA.

65. Hudpakmus @paynrodepa Ha oqHOMEPHON AUGPAKITMOHHOMN pEIIeTKe.

66. EctecTBeHHBIN U NOIApU30BaHHbIN cBeT. [lomsipuzanus npu oTpakeHUN U NPEJOMIICHUHU. 3aKOH
Bprocrepa.

67. Tlonspuzauus mpu ABOHHOM JydernpenomiaeHUd. OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIN JTyYH.
Onrtudeckas och Kpuctaiia. [lonspuszanmonssie npu3mMel. 3akoH Martoca.
68. TemoBoe M3TydeHne U €ro XapaKTEepUCTUKU. 3aKOHBI TEIJIOBOIO U3IYUYEHHUS.

69. @opmyinbl Panes-xunca u Ilnanka mist TeruioBoro u3inydeHus. CekTp U3irydeHus! abCONIOTHO
YEPHOTO Tea.

70. Baemauii ¢potodaddexrt u ero 3akoHbl. YpaBHeHHEe DifHIITeHHA 17151 BHEIIHET0 (GoTodddekTa.
71. Macca u umnynbc ¢otoHa. J[aBieHue cBeTa.

72. Odpdexr KomnroHa M ero MHTEpIpeTanysi B CBETE KBAHTOBBIX IPEICTABICHUH O HpUpOJe
U3ITyUYEHHUS.

73. Monenu aroma Tomcona u Pesepdopaa u ux nporuBopeuns. [locrynarsl bopa. Cnektp aroma
BOJIOpO/IA.



74. boposckas teopus crpoenust aroma. OnbiTel @panka u ['epia.
75. I'mnote3a e bpoiins. DxkcnepuMeHTaabHbIe IOATBEPKAEHUS BOJIHOBBIX CBOMCTB MUKPOYACTHLI.
76. [Tpuntum u cooTHOMIEHU HeonpeaenéHHocrei [ eitzendepra.

77. BonHoBast pyHKIus U €€ cratuctuueckuii cmbici. Oomee ypaBaenue [peaunrepa.
VYpasuenue lllpenunrepa nis cTaiuOHapHBIX COCTOSHUM.

78. ATOM BOIOpOJa B KBAHTOBOM MEXaHUKE.

79. KBanToBsie uncna. [IpaBmma otoopa.

80. [Tpunmun [Maynu. Pacnipenenenue 3JIEKTPOHOB 10 SHEPTETUYECKUM YPOBHSIM aTOMA.
81. Cocras, 3apsia ¥ pa3Mep aTOMHOTO sipa.

82. JedekT Macchl ¥ SHEPTHSI CBSA3M aTOMHOTO sJIpa.

83. Mogenu aToMHOTO siApa. SIaepHbIe CUITBI.

&4. PanroakTUBHOE U3ITyYEHHE U €T0 BUIBI.

85. 3aKOH paJuoaKTUBHOro pacnazna. [TpaBuia cmenienus.

86. SlnepHble peakiuy U UX THUIIbL.

5.3. CamocrosiTesibHast padoTa 00y4aouerocs.

. paboTa ¢ JeKIHOHHBIM MaTepUaIoM KakK 10 KOHCIIEKTaM, JUTepaType, Tak U ANEKTPOHHBIM
HMCTOYHUKOM HMH(pOpMaAIUN

. BBITIOJIHEHHE JIOMAITHET O 3a/IaHUsI ¥ IOJTOTOBKA K PEUTHHT-KOHTPOJISIM

. JUTSL KOHTPOJIS padOThI CTYJICHTOB, a TAKXKe JJIsl CTUMYJIUPOBAHUS CUCTEMATUYECKOTO N3YUCHHUSI

Kypca (U3UKH B TEUCHUE CEMECTpa MpelyCMOTPEHbl PeHTHHT-KOHTpoM. OHU MPOBOASATCS B
MUCbMEHHOU opme
. JUIS. KOHTPOJIS 3HAHUHM CTY/IEHTOB ITPOBOIUTCS dK3aMeH (1 u 2 cemecTphl)

[TpumepHbie TeMbl pedepaTuBHBIX paboT
1 cemectp
®u3rka - HayKa [MO3HaHUS MUDPA.
[IpocTpaHcTBO M BpeMs B (hpU3HKE.
UYepusle abIpel BO BeeneHHoM.
Vuenune K.3. [InonkoBckoro.
5. MogaenupoBaHue mpoliecca pacHpoOCTPAaHEHUs YIAAapHOM BOJHBI MPU B3pbIBax B
Pa3IUYHbIX Cpelax.

b=

6. Kuneruka u TepmMoanHaMHUKa OMOIOTHYECKUX MPOIIECCOB.
7. Tlopsimok u 6ecropsiioK B MUPE OOJIBIIIMX MOJICKY!I.
8. DKCcHepuMEHTAIbHBIC HCCIACAOBAHUS AJICKTPOMATHUTHOTO TMOJs 3eMiiM B 00JacTh
CBEPXHHU3KHUX YaCTOT.
9. IlapoBast MOJIHUS U €€ PUPOAA.
10. MarnuTtHOe nosie 3eMIIH.
11. Monnus u e€ npupona.
2 cemecTp



12. DAEKTPUYECTBO B JKMBBIX OpraHU3MaXx.

13. DnextpudecTtBo B atMochepe.

14. JlazepHO-UHIYIIUPOBAHHbIE THIPOAMHAMUYECKHE BOJIHBI.
15. ®uznyeckue METOIBI PErUCTPALIUU 3EMIICTPSCCHUM.

16. IlpuMeHeHuE ynbTpa3ByKa B HHTPOCKOIWH.

17. buorpadus JI.C. [Tonora.

18. BO0JOKOHHO-ONTHYECKUE TUPOCKOIIBI.

19. Comnure.

20. Kocmoiorunyeckoe KpacHOE CMEILCHUE.
Cnmcok MOXKET OBITh 3HAYUTENIBHO pacikpeH. Temy pedepara CTyI€HTHI COTIACYIOT C

nmpenoaaBaTcICM.

®onx oneHoUHBIX cpeactB (POM) miis nmpoBeaeHUs aTTeCTalluk YPOBHS CHOPMHUPOBAHHOCTH
KOMIETSHIINI 00YJarOIIUXCs 0 JUCIUILTHHE 0(DOPMIISETCS OTACIBHBIM TOKYMEHTOM.

6. YYHEBHO-METOIUYECKOE U THO®POPMAIIMOHHOE OBECIIEYEHUE

TV CHATIIAHBI

6.1. KuurooodecneueHnocrnb

HauMeHOBAHHE NUTEPATYPLI: aBTOP,
Ha3BaHue, BUA H3AAHNA,
HIAATENLCTBO

o i3aaHus KHHUTOOBECTIEYEHHOCTb

Hamivie B anexTponnom katanore DbC

OcHosHas JfTepartypa

I, Kysuneuos, Apremuii
Aprembesny. Quznka: Mexannka,
MonekynapHas (hu3nka.
DNEKTPHUECTBO " MArHETH3M,

DACKTPOMArHUTHBIE  KOJlcDaHus i
sosthbl. Onrika @ yuebroe nocodue

http://e.lib.visu.ru:80/handle/123456789/321 |

A, A, Kysnveuos : Braanmnpexuii 2013
rocyAapCTBEHHbI YHUBEPCHTET
nMeHn Anekcanapa I'puropsesiya u
Hukonan puropsesiyua Crosierosbix
(Bal'Y) .— M3n. 2-e, uenp. n gon. —
Baaanmup : Braanmupexuii
rocyapCcTBEHHbIT VHUBEPCHTET |
HMeHH Anekcanapa I'puropbesnua o |
Hukonaa I'puropsesuua CTonerosbix
(Bal'Y), 2013 .— 160 c. : wn.
Mimeercst snexrpouvas  Bepcus
bubnmorp.: ¢. 155-156. ISBN 978-5-
9984-0337-8. e
[ 2 Ky, Adlekeanap
| Adlekceeniny. Dusuka ) http://e.lib.visu.ru:80/handle/123456789/2624
MeTofneckie Y Ra3a s K |
‘ TCOPETHYECKOMY marepuany, | |
‘ MPAKTHHECK M JAHATHAM "
| 3ajaHHAM, TecTam, KOMIIEKCY |
saboparopubix pador Aas CTYACHTOB 2013

ANCTAHUHOHION (hOpMbE 00y CHIS
A. A Kyanw, J. B. I'pynckas

Braaaumupckuii - rocy1apeTBeHHbIil
VHUBCPCHTET  MMEHM  AJIeKCcaH/1pa
I"puropbesnua H Hukonas

| I'puropsesuta Cronerosbix (Bal'V),

Kaeapa obweit w  npukiaaHoil
(husnkn  noa pea. A. A, Kynnwa .—
Baaanmup i Baraaumuperuii
TOCYAAPCTBEHHbBI  YHUBEpCHTET




umenn Anekcanapa Ipuropsesnia n
Hukonas Fpuropbesiua CTONCTOBBIX
(Bal'V). 2013 — 214 ¢. : ua.. taba.
— Hmeercs aeKTpoOHHas BEpCHs . —
Bubanorp.: ¢. 211-212.

3. MuiMKa @ METOAHYECKHE Y Ka3aHns
A% NOArOTOBKM  CTYAEHTOB K
rectuposanmio / A, @, Fankud [u
ap.] : Branumupexnii
FOCYLapCTBEHHbII YHHUBEPCHTET
HMmeHH Ajiekcanapa I'puropsesuda
Huxkonas Upuropsesnyua CTonerosbix
(Bal'¥),  Kadeapa  obuweii n
NpUKAAAHOI PH3nKkn — Baagumup :
Baaaumupeknii — rocy 1aperBeH b
YHHUBEPCHTET  MMEHM  AJleKcaniapa
'puropeesita " Hukonas
I'puropeesnua Cronetosuix (BalV),
2013 .— 243 ¢, : un. — Hmeercs
WIEKTPOHHAs Bepeusn .— budanorp.:
c.242,

2013

http://e.lib.visu.ru:80/handle/123456789/3390

4. Aunronosa, MA. @OH3HKA.
Mexanuka. Monexyasphas (usnka.
Tepmoaunamuka,  DNEKTPHUECTBO.
Maruernsm, MexaHuueckine
koaebanna 1 Boaubl.  Bonnosas
ontuka:  yuebuoe nocolbie/ M.A.
AHTOHOBA. 10K, Kokypuha;
Brnaanm. roc. yH-1 um, Al n H.I'
Cronerosbix, — Baanumup: Hin-so
Bal'y, 2017 ISBN 978-5-9984-0776-
5

2017

JlonoauutensHasn JHTeparypa

I Faakun, Apraanit @eaoposiy,
Jlekunn no  dusnke B 4y,
[vuebnoe nocobue] / A. . [Mankuu :
Bragumupeknil  rocy1apeTBeH b
yuusepenrer (Bal'y) .— Baaaumup
BaaaumHupeknii rocy1aperseHHblii
yuusepenrer (Bal'y), 2004-2007.

2004 - 2007

http://e.lib.vIsu.ru:80/handle/ 1 23456789/469

2. Yepros A.I'. 3azauuuk 1o
gusuke:  YuebGnoe nocobue i
prysos / A, I, Hepros, A. A.
BopoGbes. — 8-¢ win., nepepad. M
aon. — M. : Gdusmaraut, 2007, — 640
¢. : ui., tabn. — ISBN 5-94052-098-
T

2007

3. Amuirrpuesa, Enena Banepuesua.
Yuebnoe nocobue no  ¢usike
mexanuka / E. B, dmurpnesa, B, C.

[lrewnsues ; Baagumupeknii
FOCYAapCTBeHHLI YHUBEPCHTET
(Bal'y) — Baaanmup

Biaaanmupcknit - rocyaaperBeHHbiil
yuusepeurer (Bal'y), 2009 — 143
¢ wna, Tabn, —  Hwmeerca
AeKTpoHtas sepenst .— bubanorp.:
¢. 143. ISBN 978-5-9984-0005-6.

2009

http://e.lib.vIsu.ru:80/handle/123456789/1304

4. Casenves W.B. Kypc oluweii




gryzos: B 3 1./ M. B. Casenves. — 7-
e u3a., crepeorun. — CI16.: JlaHb,
2007 (Jlyuwne  kraccuueckne
yuebnnkn) (Knaccnueckan yueOuas
aureparypa no gusnke) (Yuebuukn
A1 BY30B. CreunaibHas
aureparypa). — ISBN 978-5-8114-

| 0629-6.

[ (pusmgn © yueGuoe nocobue ans |

2007

6.2. Ilepuoguveckue U3TAHUSA

KT®D (OKypnan Texaudeckont puznuku). DnekTpoHHas Bepcus http://iournals.iorfe.ru/jtf7

6.3. UnTepHeT - pecypchbl

1 m http://genphys.phys.msu.ru

2 . http://www.e-science.ru/physics



http://iournals.iorfc.ru/jtf7
http://genphys.phys.msu.ru/
http://www.e-science.ru/physics

7. MATEPUAJIBHO-TEXHUYECKOE OBECINHEYEHHUE JUCHUIIJIMHbI

Jinst  peanuzanuy  JUCHUIUIMHBL  (pU3KMKa WMMEIOTCA CIEHUAIbHBIC IOMEINCHHUS IS
NPOBEICHUS 3aHATUN JIEKIIMOHHOTO THIA, 3aHATUH TMPAKTHUYECKOTO THIA, TPYHIOBBIX H
VHIMBHTyaTbHBIX KOHCYJIBTAIIUH, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHOI aTTECTALUH, a TaKKe
MIOMEIIEHUS JIJIsl CAMOCTOATENbHOM padoThl. JIabopaTopHbie pabOTh MPOBOIATCA B JIAOOPATOPHUIX
MEXaHUKH U MojeKyssipHon ¢usuku( 428, 429), anektpomarnetusma ( 425, 426). ontuku (422,
424).
[lepeueHp UCTIONB3yEMOTO JIMIIEH3NOHHOTO IIPOIPAaMMHOT0 00ECTICYCHHUS: TIAKET O(UCHBIX
nporpamm Microsoft Office, Microsoft Open Licence - 61248656

PaGouyio nporpammy cocraBu. B.B. Jlopoxkos

Periensent . (_////I AL Jevern
geacrm kegigpn  Yu M, € p-mMH /s

[Tporpamma pacemotpena 1 0400peHa Ha 3aceannn kaeapnsl o0uas 1 npukiainas Quinka
] . d 7. )
[Tporokon Ne 7 or JEF. 4024 rona

Saseyiouwni kadeapoi - B.B. Jlopoixkos

PaGouast nporpamma  paceMmorpena  Ho ojoOpena  na  sacejaHun  yueOGHo-
METOAHYECKON KoMueenu Hanpasiaenns 15.03.06 Mexarpouuka n podOTOTeXHHKA

[porokon No 7 or F008 Jo22ropa (Sﬁ( i ’
[Ipesicenaresnb KOMHCCHH _1,,_{ cag) BMP yen. npopeccep }4.4 b ft(fm"c-:vw[




JIMCT NEPEYTBEPX/IEHUSA
PABOYEHN MPOI'PAMMBbI JUCLIUITJINHBI

PaGouas nporpamma ofgobpena Ha 20 /20 yuebHbIi roaa

[TpotokoJ 3acenanus kapenpbl N

oT

roga

3aBeayrouuii kadpeapoi

PaGouas nporpamma ofgobpena Ha 20 /20 yuebHbIi roaa

[TpotokoJ 3acenanus kapeapbl N

oT

roga

3aBeayroluii Kagenpon

Pa6ouas nporpamma omobpena Ha 20/ 20 y4eOHbId roaa

[Tportokou 3acenanus kadeapbl N

oT

roaga

3aBeayromuid kapeapon

Pa6oyas nporpamma ogobpena Ha 20 /20 y4eOHbIi roaa

ITpotokou 3acenanus kadeaper Ne

oT

roaa

3aBenyromui kageapoi

Pa6ouas nporpamma ogobpena Ha 20 /20 y4eOHbIN roaa

ITporokou 3acenanus kadeapbl Ne

oT

roga

3aBenyrolmui kapeapoi
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