MuuncTeperso Hayku U BbIcIero oopasosanns Poceuitcxoit ®eepanun
DeJiepabHOE TOCYAaPCTBEHHOE OFO/DKETHOE 00pa30BaTEIbHOE YUPEHKICHHE
BBICIIETO 00pa3oBanus
«BiaaguMupckuii rocyaapeTBeHHbIH YHHBEDCHTET
uMeHH Astexcanapa I'puropsesmaa u Huxomas I'puropsesnua CToeToBBIX

(Bal'y)

WHCTHTYT MAIIHHOCTPOEHHS H aBTOMOGHITBHOTO TpaHCIIopTa

PABOYASI IIPOTPAMMA JUCIHILIAHBL =
OU3UKA

HanpaB/ieHHE MOAT0TORKH / CIIEHATBLHOCTD
20.03.01 Texnocdepras 6e30macHoCTb

HaNPaB/IEHHOCTH (NPO(HIIb) MOAT0OTOBKH
Besomacuocts Tpyna

r. Brajumup

2021



1. IIEJIA OCBOEHUS TUCIAILIVUHEBI

Lemavu ocBoenuss mucnummiasl «DH3HKay sBISETCS obecrieyenne Gymymero
CICHHANMCTa HayYHOH (u3mdeckodt 6Gasolt, mHa KOTOPOM B BBICINEH TEXHHYECKOH IIKOIE
CTPOHTCS OOIUEHHKEHEPHAS M CIIEIUATBHAS TTOATOTOBKA. ITocnenoBarensHoe u3yueHne buzukH
BBIpA0ATEIBAET CHEHUDHIECKHE METO MBIIUICHUS,, (DH3HYECKYI0 WHTYHIHIO, KOTOpEIE

OKA3BIBAIOTCA BECHMa IUIOAOTBOPHEIMH M B JPYIHX HayKaX. CIIGLHATHCTEL,
IMHPOKOE (hU3UKO

IIOJTYYHBIIHE

-MaTeMaTH4YeCcKOe 06p&30BaHPI€, MOI'YT CaMOCTOSTEIRHO OCBaHBATHL HOBBIE

TCXHHHCCKHC HANPABIICHHS, YCICITHO paboTars B HUX, JIETKO [EPEXOTUTh OT PELICHHS OXHHX
3allad K JIpyTHM, MCKaTh HECTAH/APTHEIC M HETPA/MIMOHHbIE TyTH, YTO OCOGEHHO BAKHO IS
MPO(ECCHOHATBHOM MOGHITEHOCTH CIIEIHATHCTOB B YCIOBHSX YCKOPEHHOTO Pa3sBHTHS TEXHHKH,

3amaun:

® TCOPETHHCCKAs [IOATOTOBKA B 06MACTH (H3MKH, HO3BOMSHOmAS Gy IyTmiM

HHXCHEPaM OPHEHTHPOBATHECS B MOTOKE HAYYHOH M TEXHHYECKOH HEGOPMALHH |
obecreynBaromas UM  BO3MOXKHOCTB  HCIIOJb30OBAHHS HOBBIX  (PU3HYECKHX
TIPHHITAIIOB B TeX 00/I1aCTSX, B KOTOPEIX OHM CHIEHATH3HPYIOTCS:

® DOPMHpOBAaHHE HAYYHOTO MENIUICHHS, B YACTHOCTH IIPaBHIIEHOTO
MOHNUMAHHA TPaHHL IPUMEHUMOCTH PASIMIHEX (U3HYECKUX TIOHSTHI, 38KOHOB,
TCOPHH M YMEHHS OLEHHBATH CTENCHD JOCTOBEPHOCTH Pe3yNBTaTOB, MOTYYEHHBIX
€ IOMOIIBIO SKCTICPUMEHTATBHBIX MM MATEMATHUECKUX METOIOB HCCTIE/(OBAHUS;

® BEIpaOOTKa IPHEMOB ¥ HABBIKOB peIIeHUH KOHKPETHBIX 3a/la4 U3 pPasHbIX
obmacTelt  (M3MKM, MOMOTAIOMIHX CTyACHTaM B JIalbHCHIIEM pemIarh
HHXCHEPHBIE 3a[a4y.

¢ O3HAKOMJICHHC CTYICHTOB C COBPEMEHHOM HayqHOl anmnaparypoi
BBIPDA0OTKA y HHX HAYANbHBIX HABBIKOB IIPOBEACHHUST 3KCHEPHMEHTAIBHEIX
Hay9HBIX HCCICNOBAaHHH pPA3sIMYIHBIX  (GHU3HYECKHX SBICHHHE W OLICHKH
IIOTPEIIHOCTEH H3MEPEHHMIA.

2. MECTO TUCIAILJIMHBI B CTPYKTYPE OIIOII

Jucnunimaa «QH3MKa» OTHOCHTCS K 06S3aTebHON YacTH,

3. INTAHUPYEMBIE PE3VJIbTATBI OBYYEHHUSI ITO AACHUILINHE

Inanupyemble pesynbTaTsl 0OydeHHS MO AHCOHIITAHE, COOTHECEHHBIE C IUIAHUPYEMBIMH
pesynbratamu ocBoenns OITOI

Dopmupyembie IInanupyemsle pesyssTaTsl 0GydeHus 10 THCLHIITHHE, B Hanmenopanue
KOMIETEHIIHH COOTBETCTBHH C MHAMKATOPOM JIOCTIHKEHHS KOMIIETEHIUH OLIEHOYHOIO CPEeICTRA
(kom, comepxanue Wnpukatop noctuxenus Pesymprarsr 06yuenus mo
KOMTICTEHLIHH) KOMIIETEHIIHH IHCIAILTHHE
(k00, codepucanue uHoUKamopa
IIK-5  Cnoco6en | ITK-5.1. 3uaer HOPAIOK 3Haer:
KOHTPOIIHPOBATh obecnedeH s KOHTPOILI 3a obme dbopmer, | CuTyamuorsse
COCTOAHHA COCTOAHHEM YCIIOBHH Tpya Hal 3aKOHOMEPHOCTH, 3a1a4dH.
YCIIOBHH Tpyna Ha | paGoymx Mecrax. WHCTPYMEHTAILHBIE
pabourx  Mmecrax, | ITK-5.2. Vmeer [IPOBOJTHTE CPeCTBA H3HKY
[IPOBOJHTE HU3MEpEeHHe YPOBHEH A
H3MEpEHHS OMAacHOCTEH B cpese 0OUTAHHS, pabotath B  KOMaHZe,
YpOBHeit ) 00pabateIBaTh MOMyUEHHEIE OBMAATh CIOCOGHOCTEG
OIacHOCTEH B | pe3y/bTaTEL.

cpene  oburaHmy,

I1K-5.3. Bnageer metonavu

K caMoOpraHm3allid W




00pabaTsIBaTh
IOTyYeHHbIE
Pe3yNbTATEI,
COCTABNATH
TIPOTHO3EI
BO3MOKHOTO
Pa3BUTHSA

CHTYAIIHH.

KOHTPOJIA 338 COCTOSHHEM
YCIIOBMH Tpyfa Ha paGoumx
MecTax.

caM000pazoBaHHIo,
pabotate B  KOMaHIeE,
IIPOBOJTUTH
SKCIIEPHUMEHTEI o
33J[aHHBEIM METOIHKaM ¢
00paboTkoif ¥ aHaNH30M
HX PE3YIBTATOB .
Bnaneer:
CII0COOHOCTHIO
HCTIOJIb30BATh
COBpPEMEHHEIE
HHAOPMAIHOHHEIE
TEXHOJOTMH,  TEXHHKY,
IPUKIIagHEIC
IpOTpaMMHBIE  CPEICTBA
NIPH  pEeIleHHW  3a]aq
npodeccHoHansHOR
JESTENbHOCTH

4. OBBEM M CTPYKTYPA JTACIUATLIAHBI

TpymoeMKOCTh MCIMILTHHET cOCTaBISET

7 3a4€THBIX €I[MHHUIL, 252  dgacos.
TemaTndeckuii nian
dopma obydenust — ounasn
KonTaktHas paGora Dopmsl
oby4aromuxcs TEKyILEeTO
C IEJarorHYecKHM KOHTPOJISA
- paboTHHKOM 5 YCIEBaeMOCTH,
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I MEXAHWKA 1 14 6 6 3
1 Kunematnka  mocrymatensHOro 1 2
JBIKSHHUSI
2 Kunematnka BpallaTeNsEHOro 2 2 2 2 1
IBHKEHHUSI
3 JrHamuka IIOCTYIATEIEHOTO 3 2




JBHYKCHHSA

4 JuHamuka BpAIIATEILHOIO 4 2 2 2 1
JBIKEHHUS
5 3aKOHBI COXPAaHEHH. 5 2
6 DJleMEHTE MeXaHUKH >KHIKOCTEH 6 2 2 2 1 Peiitunr-
H razoB KOHTpo/b Nel
7 OJIEMEHTHl CNIELHAIBHON TeOpHH 7 2
OTHOCHTENNBEHOCTH
I OCHOBBI MOJIEK Y JISIPHOM 14 8 8 4
OU3HUKHA 51
TEPMOJHWHAMUWKH
8 MonekynapHo-KuHeTHYeCKAS 8 2 2 2 1
TEOPHS rasoB
9 OJIeMeHTEI KITACCHYECKOi 9 2
CTaTHCTUKH
10 | PeansHble rasel 10 2 2 2 1 Peittunr-
KOHTpOJb Ne2
11 | CpoiicrBa xumkocteit. CBoiicTBa 11 2
TBEPJBIX TEJ.
12 | DmemeHTsI hH3HYeCKON KHHETHKY 12 2 2 2 1
13 | IlepBoe HaYasIo TEPMOIMHAMHKH 13 2
14 | Bropoe Hayano TepMOIHHAMHKH 14 2 2 2 1
1 SJIEKTPUYECTBO 151 16 4 12 2
MATHETU3M
15 | Dnementsl TEOPHH IIOJI51. 15 2 1
Hanpsokenuocts
9NEKTPOCTATHYECKOTO [0S B
BaKyyMe
16 | IToTeHUMA 5IE€KTPOCTATHYECKOTO 16 2 2 2
110JI51
17 | HuaneKkIpikH B SI€KTPHUECKOM 17 2 1 Peiirinr-
ToJie KOHTpOIb Ne3
18 | [lpoBomHMKH B sieKTpHUECKOM 18 2 2 2
none
Bcero 3a 1 cemectp: 1-18 36 18 18 9 Ix3amen(27)
1 IoCTOAHHBIH MK TPHIECKHH TOK 1 ¢ 2 2
2 MarauTHoe none B Bakyyme 2 2 2 2
3 MarHuTHO® TI071€ B BEIecTBe 3 2 2 2
4 ONEKTPOMArHUTHAS HHILYKLIHA 4 2 2 2
IV KOJIEEAHU S U BOJIHBI 8 8
5 MexaHudeckne KonebaHus ) 2 2 2
6 Mexanuyeckue BOJIHEI 6 2 2 2 | PetiTemr-
KOHTposb Nel
7 ONEKTPOMATHUTHBIE KOJIeOaAHHS 7 2 2 2
8 ONeKTPOMArHHTHBIE BOIHEI 8 2 2 2
V OIITHKA 8 8
9 'eomerprueckas onruka 9 2 2 2
10 | MuTepdepennms crera 10 2 2 2 PefiTymr-
KoHTpons No2
11 | Jdnudpakims ceTa 11 2 2 2
12 | Tlondpusarus | QUCTIEpCHs CBETA. 12 2 2 2
VIKBAHTOBAS ®U3UKA 12 12
13 | Temmooe m3nyuenue. Keantopas 13 2 2 2
IPHpOMa CBETa
14 | Crpoenue atoma. Teopus Bopa 14 2 2 2
15 | DneMeHTHl KBAHTOROM MEXaHUKH 15 2 2 2




[ 16

CoBpemeHHble TpencTaBnenns o 16 2 2 2
CTPOGHHH aToMa ‘
17 | 3ounas Teopus TepapIX TN 17 2 2 2 | Pe#Tunr-
KOHTpoJs Ne3
18 | Ctpoenre u cBoiicTBa aTOMHBIX 18 2 2 2
anep. PannoaktusrocTs.
Anepusre PeaKuuy.
OrleMeHTapHbIe YacTHIE]
Bceero 3a 2 cemectp: 1-18 36 36 36 | Sx3amen(36)
Hannune B aucnnmimne KIVKP
Hroro no qucnuminne 1, 72 18 54 45 Ix3amen(27)
2 Ix3amen(36)
Temaruaeckuit mian
¢opma obyuenns — 3aounasn
KonrakTthas paGora Qopmer |
o0y4arommuxcs TEKYILErO
C NEIarOrHYecKuM KOHTPOIIS
& PaboTHHKOM 5 YCIEBAEMOCTH,
g " — = dopma
2 g E 3 5 « | mpomexyTounoii
Ne HaunmenoBauwe Tem w/unu E 3 E =) % é aTTecTaIMH
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I MEXAHHWKA 1 24
1 Kunemarika MOCTYITATENIEHOTO 1 0,5 3
OBHKEHHs
2 Kunematnka BpAaLATENbHOIO 2 0,5 0,5 4
JBWKEHHA
3 Junamuka MOCTYIIATENLHOTO 3 0,5 0,5 3
JOBHXKEHHUS
4 HuHaMuka BpallaTEIBEHOTO 4 0,5 0,5 2 4
JBIKESHHS
5 3aKOHBI COXpPaHEHHS. 5 0,5 0,5 3
6 ONeMEHTEl MEXAHUKU SKHUIOKOCTEH 6 0,5 4 PeiiTynr-
U razoB KOHTpoJib Nel
7 OJNEMEHTBI CHeLHATbHOM TEOPHH 7 3
OTHOCHTEEHOCTH
I OCHOBBI MOJIEKYJISIPHOM | 1 24
OHU3IHNKHA 4|
TEPMOMHAMUWKHA
8 Monexynapro-kunernueckag 8 0,5 0,5 2 3
TEOPHS I'azoB
9 DIIEMEHTBI KITACCHYECKOH 9 0,5 0,5 4
CTaTHCTHKH |
10 | PeansHble rassr 10 0,5 3 Peittunr-
KOHTposb No2
11 | CeoiicTra xumxocTeis. CroticTBa 11 0,5 4
TBEpPIEIX TeIL. |




[12 [ Brements (usmdeckol KMHETHKH 12 3
13 | IlepBoe nauamo TEPMOIHHAMUKH 13 0,5 0,5 4
14 | Bropoe Hauano TEPMOIMHAMHAKH 14 0,5 3
I  3JIEKTPHUYECTBO H|1
MATHETHU3M
15 | Dnementsr TEOpHH TI0JIA. 15 0,5 4
HanpsoxenrocTs
SNIEKTPOCTATHYECKOTO IO B
BaKyyMe
16 | IoreHiman 3IIEKTPOCTATHYECKOTO 16 0,5 0,5 3
noJIs
17 | laa7eKTpUKE B 5MeKTpHYecKoM 17 0,5 5 | Peifrunr-
ose KOHTposb Ne3
18 | IlpoBogHMKM B  9eKTpHUECKOM 18 0,5 5
Tose
Bceero 3a 1 cemecrp: 1-18 8 4 4 65 | Ox3amen(27)
| IocTOSHHBIH 3eKTpHYecKHii TOK 1 0,5 2 6
2 MarauTHoe Toe B BakyyMe 2 0,5 6
3 MarHuTHoe 1ojie B BellecTBe 3 0,5 7
4 OJIEKTPOMArHHTHAS HHIYKLIHS 4 0,5 5
IV KOJIEFAHWU A M BOJIHBI 2
S Mexanudeckie konebanus 5 0,5 i
6 MexaHHYeCKHe BOTHE] 6 0,5 6 PeiiTunr-
KouTpons Nol
7 OIeKTPOMArHHTHbIE KoneGanus 7 6
8 DIEKTPOMAarHUTHEIE BOJTHEI 8 0,5 6
V OIITUKA 2
9 I'eomeTpuyeckas onruka 9 0,5 6
10 | Hutepdepenmms crera 10 0,5 5 | Peitrunr-
KOHTpOJB No2
11 | Jluppakims creta 11 0,5 2 6
12 | Tlongpusanus u guiciepcns ceera. 12 6
VIKBAHTOBAS OU3UKA 2
13 | TeroBoe wznyuenue. KpanToBas 13 0,5 2 6
IIPUPOZA CBETa
14 | Crpoerme atoma. Teopus Bopa 14 0,5 6
15 | DnemMeHTHl KBAHTOBOM MEXaHHKH 15 0,5 6
16 | CospemenHsle TipexncTaBieHus o 16 0,5
CTPOEHHH aToMa
17 | 3onnas Teopus TRepBIX TEN 17 0,5 7 Peltinar-
KOHTpOJh Ne3
18 | CrpoeHre u cBOMCTBA ATOMHBIX 18 0,5 6
anep. PaguoakTHBHOCT.
SnepHbie PEaKITHH.
DneMeHTapHbIe YaCTHIEI
Bceero 3a 2 cemectp: 1-18 8 6 103 | Dx3amen(27)
Hammane B tucnunmnne KI/KP
Hroro mo qacunnanne 1, 16 4 10 168 | Dx3amen(27)
2 Sx3amen(27)

Conepmaﬂne JICKUHOHHBIX 3AHATHIH IO AHCOHIITIHHE




Paznen I. Mexanuka
Tema 1. Kumemarrka IOCTYaTEIBHOTO IBIOKEHHS

Coneprkanne Tembl. HekoTopble CBeIeHHS H3 MaTeMaTHKA. Pomb MaTeMaTHKA B H3YYEeHHH
(usvky. OYHKINY ¥ UX TPOU3BO/HEIE, Wuterpuposanue. O cMBICIIE IPOU3BOIHON HHTETpaa
B IPAJIOXKEHHH K QHU3M9eCKUM 3a1adaM. DIeMEHTHI BEeKTOPHOM anreOpel: OIpeNeieHHe BEKTOPa,
CHIOKCHUC  BEKTOPOB, YMHOMECHHE BEKTOPOB, ME((EPEHIMPOBAHAE BEKTOPHEIX BEWYHH.
Huabdepenrmansasie  ypaBHEHHUS. OlleMEHTapHBIE CBENCHHS W3 TEOPHH BEPOATHOCTH,
Krnematuka Kak pasgen MeXaHHKW., MeXaHWYecKOe IBEIKCHHE Kak npocredimas  ¢opma
ABIKCHUS Marepud. MarepuaneHas Touka (dactuna). CmcTema OTCUeTa. Wuepnuansarie
CHCTEMBI OTcdeTa. Pammyc-Bextop. [IpWHIHEI OTHOCHTENBHOCTH | ammies. TpaexTopus.
loctynatensHoe JBHKEHYE TBEPIOTO TENA.

Tema 2. KunemaTtuka BPaIATEIIFHOTO IBUKECHHS

Conepxanme Tembl. Pamiyc KpEBH3HEI TpaeKTopwH. JIMHeHHas CKOpOCTE M JHHEHHOEe
ycxopernue. TaHreHIMATEHOE H HOPMaIbHOE YeKopeHHs. CBs3b MEXTY THHEHHBIMH H YTIIOBEIMH
KHHEMATHIECKUMH BETHYHHAMH,

Tema 3. lnnamuka OCTYIATETEHOTO IBHKEHMS

Conepxanve TeMEl JIWHaMHKa Kaxk pasfiell MEeXaHHKH. IlepBriii 3axoH HbIOTOHA W TOHSTHE
MHCPIMAIIBHON CHCTEMBI OTC4eTa. BTopoit 3akoH HBIOTOHA W IIOHSTHE CHIIBI, MAacChl H
MMITyJbCa. YPaBHEHHE NBIKEHHs. Tpermil 3axon HploToHA TIPEIENEl €TI0 MPUMEHHMOCTH.
HewHepruambHble CHCTEMEI 0TcYeTa. AGCOIIOTHBIE M OTHOCHTEIEHELR CKOPOCTh U YCKOPCHHE,
Crer mreprmm. LenTpobexuas crma. Cria Kopromica. Cicrema MaTepranbHEIX TOYEK. LenTp
MHEPIMH (UEHTP Mace). Teopema o IBIKEHNH MeHTpa HHEePLHHL.

Tema 4. JlnHamMuKa BpamaTeNbHOTO ABHKCHIS

Conepxanne Tempr. [TonsTre aGcomoTHOTO TBEpROTo Tema. MoMeHT crutst. MoMeHT HMILYJIbCA.
Mowment unepmun. Teopema Illreitnepa. YpaBHEHHE MOMEHTOB (CBSI3b MOMEHTA HMILyJIBCA C
MOMEHTOM CHIIBI). YpaBHEHHE BpamIaTENbHOTO BIOKCHHS TBEPIOTO Tela OTHOCHTEIBHO
HCTIOABIKHOH OCH. KHHETHYeCKas JHEprHs BPAmAIOIerocs TBEP/Oro TeNa. I'mpockonmueckmit
s dexr. CBoGOHEIE OCH.

Tema 5. 3axons!I coxpanenus

Conepxanue Templ. 3HadYeHHE M CONEPXKAHHME 3AKOHOB COXpaHCHHS B MEXaHHKE. 3aKOH
COXpAaHCHHS HMIyneca. OXHOPOJHOCTE IPOCTPAHCTBA. PEAKTMBHOE IBWIKGHWE. 3aKOH
COXPAHCHHS MOMEHTa HMIyibca. M3orpomust mpocTpancTBa. PaGoTa, SHEprHs, MOIIHOCTS.
CBsI3b MEXKy IOTEHIHAIBHO SHEPrHel U CHITON, [OHSITHE CHIOBOrO MOJLSL. KonceppatugHbie u
HCKOHCCPBATURHBIC CHIIBL. 3aKOH COXPAHEHHS SHEPTHH B MEXaHHKe. OmnopozmHOCTE BpeMeHH.
KouceppaTnBHas 1 MUCCHIIATHBHAS CHCTEME.

Tema 6. DeMeHTEI MexXaHUKH JKUIKOCTEH M rason

Conepxanue Temsl. O6mume CBOMCTBA XKHIKOCTEH M TA30B, VYpaBHeHHE IBIKEHAS B (opme
Otinepa. Ilone ckopocTeif, MHHEE U TpyOKH Toka. VpaBHeHHe HepaspHIBHOCTH. YpaBHeHHE
beprymm. Cucrema ypasHeHwm# rasomuHamuky. Bsskocrs. TeueHme BS3KOH JKHIKOCTH.
®opmyna Ilyaseiins. JlamuHapHEH 1 TypOYIEHTHBIH peKUMBI TedeHus. [HpKyIsims CKOPOCTH.
IloteHnmaneioe u BHXpeBOoe JBWKCHHS. J[BHKGHHe TCl B KHIKOCTSIX M Tasax. Teopema
Kykosckoro.

Tema 7. DnemenTs! criennansHol TCOPHH OTHOCUTEIBHOCTH

Conepxanne Temer. IIpuHImn oTHOCHTeNEHOCTH DifHITeHHA, PosTs CKOpocTH cBeta. [locTymar
focTosHCTBa cKkopocTH cBeta. [Ipeobpasosanmst Jlopenna. Jloperueso COKpAIllEHUE UIHHEl W
3aMCIICHHC BPEeMEHH. PelaTHBHCTCKHIET MMITYIBC. B3aMMOCBS3h MACCHI 1 sueprun. [ledekr
Macc. OHeprus cpssu. COOTHOLIEHME MEXIy MONHOM SHEPruel M HMITyJBCOM YaCTHIBL
["pannna npHMEHEMOCTH KIIaCCHYECKOH (HBIOTOHOBCKO}) MEXaHHKH.

Pazpen IT . OcHOBBI MOTIEKYIIAPHOM (GH3MKH ¥ TepMOTHHAMUKH

Tema 1. Monekynspao-KHHeTHIECKAS TEOPHSI ra30B



Coneprxkanne Templ. OCHOBHEIC MONOKSHHS MOJEKYJSPHO-KMHETHIECKOH TEOPHH BEIIECTBA.
Murpo- ¥ MakpoCOCTOSIHMS CHCTEMBI. MakpOCKOIHYECKHE MapaMeTphl. [IOHATHE HACATBHOTO
raza. MoKy ISIpPHO-KMHETHYECKOE TOJKOBAHHE TeMIeparypsl. UHMCIO CTemeHel CcBOGOIbI
MOTIEKY/EL BHYTpEHHSS SHEPrus WICANBHOTO ra3a. 3aKOH PABHOPACTIDENENEHHS JHEPTHH IO
CTeIeHAM CBOOOIEL [laBieHHe rasa ¢ TOYKH 3PCHHS MOJEKYJISPHO-KAHETHYECKOH TEOpHH.
OcHOBHOE ypaBHEHHE MONCKYISIPDHO — KHHETHYECKOH TEOPHH. YPAaBHEHHE COCTOSHHUS
UMeaNsHOTO rasa (ypasHeHHe Kinaneiipona — Menmneneesa) .

Tema 2. DIeMEHTHI KITaCCHYECKOM CTATHCTHKH

Comepxanue Tembl.  JlMHAMWYECKHE H CTATHCTHYCCKHE 3aKOHOMEDHOCTH B  (DH3HKE.
Cratuctudecku#t MeTos MccnenoBaHMS cucTeM. (Da3oBoe MpOCTPaHCTBO, (hasoBas TOUKa,
dasoBast sefixa. [lomstue o Qymkumm pacnpenernerus. CTaTHCTHYECKOE YCpeIHEHHE.
Pacnpenienenne Makcsenuia (pacrpeznenesne MOJIEKyII 10 aGCOMOTHEIM 3HAYEHHSM CKOPOCTH).
Cpenune ckopocts Monexyn. bapomerpideckast Gopmyna. Pacmpenenense Bomsmmara.
Pacnipenenenue Maxkcremia — Bonsmvana.

Tema 3. PeanbHble rase

Conepxanne TeMbl. CHITHI MEXMOIIEKYIISPHOTO B3aNMOIeHCTBHS B rasax. YpaBHeHHe Ban-nep-
Baanbca. M30Tepmbl peansHOro rasa. MeracTabuiIbHEIE COCTOSHES. KpPHTHUECKOE COCTOSHHE.
BryTpennsas sHeprus peambHoro rasa. Oddext JLxoyms — Tomcoma. CKiKeHHE TasoB H
HOIyYEHHE HU3KHX TEMIIEPATyp.

Tema 4. CpoiicTBa xuukocTeit

Comepxanue TeMbl. XapaKTCPHCTHKA JKUIKOTO COCTOSHESL. CTPOCHME JKHAKOCTeH. Bkt
mopsanox. IloeepxuocTHOe HatskeHme. CHIBL, BOSHHMKAIONIAE HAa KPHUBOM IIOBEPXHOCTH
xuIKocTH. Dopmyrna Jlamnaca. YcioBust paBHOBECHs Ha IpaHHIE IBYX cpel. KpaeBoif yroiL
CmauuBanue. Kanuusipasle SBiIeHus.

Tema 5. CpoiicTea TBEpABIX TEI

ConmepkaHue TeMBl. AMOpDHEIC H KPHCTAUIMYECKHE TelMa. KpHeTalImueckas peIeTKa.
Hanmerni mopsaok. Ynopyras u mmacTedeckas nebopMarmm. 3akoH [ yka. Jledektsr B
KprcTayax. JKuakue KpucTabL.

Tema 6. DOneMeHTE! (PHU3HUECKON KHHETHKH

Conepikanue TeMbl [IOHATHE CTONKHOBGHHS. YNPYroe W HEYNPYroe CTOIKHOBEHHS.
IpunensHoe paccrosuume. Paccesaue sacTun. CpemHss mmuHA cBOGONHOrO mpoGera. [Ipunnun
JeTaTbHOTO PABHOBECHS.

Honstie o Qusuyeckoit xumeTnke. HepaBHoBecHEle cucTeMbl. Bpems penaxcarws. SIBmeHms
neperoca.  uddysus. Kosdduupent muddysun. TemmompoBomHOCTS. Kosppumuent

TETUIONPOBOJHOCTH. Bsi3kocTh (BHyTpeHHee TpeHHe). KoahduienT Bsaskoctr. JIHHaMudeckas i
KHHEMaTHYECKas BI3KOCTb.

Tema 7. IlepBoe Hagao TEpMOIUMHAMHAKH

Conepxanve Tembl. CTAaTHCTHYECKHH M TEPMOTHHAMHYECKIH METOJHL, TepMommHaMudecKas
cucrema. Tepmoymuamudeckuif mpomecc. OCHOBHEIE —TEPMONMHAMAYECKHE  ITOHSTHS:
BHYTPCHHSS JHEprus, pabora, Terwiora. QOpPMYIHPOBKH IEPBOTO HA9aNTa TEPMOJUHAMEKH.
YpaBHeHHE TIEPBOrO HaYala TEPMOIWHAMHUKH. TeIIOSMKOCTh. 3aBHCHMOCTH TEIIOEMKOCTH
H/ICQJIBHOTO Tasa OT BuAa mpomecca. Qopmyna Maitepa. Pabora, cosepiiaemas rasoM mmpu

H30Mponeccax. OHTanbnus (Temnoas (yHKmus). Anuabatmdaeckuil mpomece. TeroEMKOCTD
TBEPIBIX TEIL

Tema 8. Bropoe ragano TepMoguHaAMHKH

Conepxanne Templ. PaBHOBECHBIE M HEPABHOBECHBIE COCTOSHES CHCTEMEL ObparimMere u
HeoOpaTHMBIC TIpolecchl. Kpyromoit mpomece (mmxm). ®OpMyIHpOBKE BTOPOr0 Havaia
tepmorrHaMuk. Ilukn Kapuo u ero KIIJT mmst mmeansHoro rasa. TemoBbie IBHTATEIIA ©
XONOTUNEHBIC  MammHbl.  Makeumansueit  KIIJ[  TemmoBoro — asurarends.  DHTPOIHSL
CratucTrdeckuif Bec (TEPMOIWHAMMYECKAS BEPOSTHOCTB). 3aKOH BO3PacTaHMs 3HTPOIWH,
CratrcTiaeckoe TONIKOBaHHE BTOPOTO HAYaa TEPMOTHHAMHUKH.

Paznen III. DneKTpHYIECTBO ¥ MATHETH3M



Tema 1. DnemenTs! Teopuu mod

Conepxanue TeMbl. CKalApHBIC H BEKTOPHBEIE 0N B m3uke. ['pajvieHT CKalApHOTO MO,
JuBepreniys BekTopHOrO TMoNs. PoTop BekropHoro moms. Onepartop IammmsToHa (omepaTop
«nabma»). Oneparop Jlannaca («rammacuany). HexoTopble HHTErpaTBHEIE TEOPEMEL

Tema 2. HanpsixeHHOCTD SJIEKTPHYECKOTO TIONS B BaKyyMe

ConepkaHue TeMBL Onexrpuueckmii 3apsa. COXpaHEHHWE ¥ WHBAPHAHTHOCTH 3apsia.
JuckperrocTs 3apsa. 3akor Kymowa. Ilonstre snekTpoctarnueckoro momst. CHIOBBIE JTHHHE
(IMHWE HaNpsSHKEHHOCTH). [IPMHIMI CYNEpIO3HIEH SIEKTPOCTATHYECKHX IoNel. II0TOK
BEKTOpa HalpsuKkeHHOCTH. Teopema [aycca UL 3MeKTPOCTATHYECKOTO IIONS B BaKyyMe M e
cBsA3b ¢ 3akoHOM Kynona. Jludepernuansras dpopma teopemsr [aycca. IIpuMeHeRHe TEOPEME
laycca nns pacuera monei.

Tema 3. IloTeHnmaN 3IeKTPOCTATHYECKOTO TTOJS

Conepxanme Tempr. PaboTa cuir aMeKTpoCTaTHYECKOTo TOMA. I[HpKYIANHS HAaNpPIKSHHOCTH
9NIEKTPOCTATHYECKOTO  Iods.  PoTop  HaNpsOKEHHOCTH — 2JIEKTPOCTATHYECKOTO MO
IloTeHnManbHOCTE (KOHCEPBATHBHOCTB) SITEKTPOCTATHYECKOTO TONs. lloTemimarn. PasHOCTS
noTeHImanos. CBA3s MEKTy NOTCHIHAIOM ¥ HANPHKEHHOCTHIO 3IEKTPOCTATHUECCKOTO MOJIS.
Ypasrerue Jlarmaca. ONeKTPHISCKHM JUMOTb. DIEKTPAYECKH MOMEHT JHUTIONS (IHITONbHBLA
MOMEHT). 1I0TeHImar 1 HalpsSKEHHOCTh MO JUIIONs. MOMEHT ChIl, eRCTBYIOMHH Ha U0
BO BHEIITHEM JJICKTPHYCCKOM II0JI€. DHEPTHS TUTIONS B 3JIEKTPHIECKOM IIOJIE.

Tema 4. JTnaieKTPHKH B SIEKTPHYECKOM IIOJIE

Conepxanne Temel. CBOGONHBIE M CBS3aHHBIE 3apsmbl B BemecTBe. CTOPOHHHE 3apsIIbL.
lonsipeele H HETONSPHBIE MONEKYNEL THIBI NUANEKTpHKOB., VOHHAs, OICKTPOHHAS W
OpueHTauoHHas Tnonspusanuu. Ilomspusyemocts Momekynsl IloispusoBaHHOCTE (BEKTOD
nonspusanuy). OAHOPOTHAS W HEOAHOPOAHAS MONspusamuu. CBA3h IOTSPH30BAHHOCTH C
TIOBEPXHOCTHOH MIOTHOCTBIO MOJSIPH3AIHORHOTO 3apsiia. J[HAeKTpHIecKas BOCIPHHMIHBOCTE
BellecTBa U €€ 3aBHCHMOCTb OT TeMIlepaTypsl. Teopema Iaycca IS 3IeKTPHHUECKOTO TIONS B
AMBJIEKTPHKE. DICKTPHISCKOE CMEIIEHHE (MEKTPUYecKas WHAYKOHA) B JUAIEKTPHKE.
AuanekTprYecKas IPOHAIAEMOCTS CPe/isl. BEIHCICHHE HATIPSKEHHOCTH HIeKTPHIECKOTO MO
B JM3NIEKTPHKE. I'paHMYHBIC YCIOBHA [UIsl OIEKTPHYECKOTo IONS Ha TpaHHMIE paszena
“IMADTIEKTPHK — JTUAIEKTPUK . CerHeTO3IEKTPHKH.

Tema 5. TIpoBOIHUKY B BIEKTPHUECKOM TI0JIE

Cozepixanue TeMbl. PacnpenerneHue 3apsyioB B IPOBOJTHHKE. DISKTPOCTATHIECKOE TIOJTe BHYTpH
¥ CHapyX ¥ TIPOBOXHHMKA. I'paHWYHBIE yCIOBHMS Ha TpaHHIE “TIPOBOIHHK-BAKYyM.
ONEKTPUYECKHE CBOHCTBA MPOBOASmEH 060IOUKH. DIeKTpocTardueckas 3ammta. Mertox
u300pakeHui. ['paHHYHEIE YCIIOBHMSA Ha TpaHMIE “IPOBOTHUK-THNEKTPUK”. DIEKTPOEMKOCTE
YCAHMHEHHOTO MPOBOJHMKA, CHCTCMBI IIPOBOJHUKOB M KOHICHCATOPA. DIEKTPHUECKas IHEPrHs
CHCTEMBI TOHICYHBIX 3apSOB. DHEPrUs 3apHKEHHOTO IIPOBOIHKKA, CHCTEMBI IIPOBOIHHKOB W
KOHJIGHCATOpA. OJHEPIHsA SNEKTPOCTATHYECKOr0 MHOmd. OOBEMHAS IUIOTHOCTH 9HEPTHA
NEKTPOCTATHUECKOTO TIOIS.

Tema 6. TTocTosHABII 21eKTpHUUECKHi TOK

Conepxarne TeMbl. XapaKTePHCTHKH 3/EKTPOCTATHIECKOTO TOKA: TIIOTHOCTS TOKA, CHIIA TOKA.
YciioBre CyIIeCTBOBAHHS DIEKTPHYECKOTO TOKa. CTOPOHHME CHIBL PasHOCTE IIOTEHIIHAAIOB,
HAaNPSDKEHHE, BJEKTPOABHIKYINAS — CHIA (QAC). Kiaccuueckas 3JeKTPOHHAS —TEOPHS
ANEKTPOIPOBOMUMOCTH MeTamoB. 3akoHsl Oma u J[Dxoyms-Jledna B muddepeHIHATLHOM
dopme. 3axomsr Oma u JIxoyrs-Jlenma B HHTCrpanbHOM Qopme. 3akoH Oma juis
HEOMHOpOomHOrO yuacTka mend. IIpapmma Kupxroda. HemocTtarodsocTs KiaccHueckoi
3JIEKTPOHHOM TEOPHH 3JIEKTPOIIPOBOIUMOCTH.

Tema 7. MarsuTHOE 10OJIE B BAKyyMe

Coneprxanue Tembl. 3aKoH Amnepa. MareuTHas WHAYKIHSL. 3aKkoH BHO — Cagapa (3axkon buo —
Capapa — Jlammaca). TToHSTHE MATHUTHOTO TIOJS. [IpyHIAN CyNIepIIO3UIMKA MarHATHBIX ITOJIEH.
Cuna Jlopenna u cmma Ammepa. BUTOK ¢ TOKOM B MATHHTHOM mMOjie. MArHHTHEIH MOMEHT.
MomMenT cun, meHcTBYIOmMA Ha pamMKy C TOKOM BO BHEIIHEM MArHHTHOM Ioje. MarduTHOe



TIOTIC IPSIMOJIMHEHHOTO ¥ KPYTOBOTO TOKOB. LIHpKyisms BEKTOpa MAaTHATHOH HHAYKIWH. 3aKOH
TOTHOTO TOKa (Te0peMa O LHPKYISITHH HHAYKIMHA MATHHTHOTO 0JIsA) B BakyyMe. [IpumeHeHne
3aKOHa IOTHOTO TOKA /U pacueTa MATHUTHEIX [101el. MarHuTHOE ToMe JUIMHHOTO CONIEHOMA |
Toporzaa. MareutHOe B3amMomeicTBEE TOKOB. Eruauna cumer toka — ammep. Buxpesoe mone
ABHWKYINErocs 3apsna. HBapHAaHTHOCTB DIEKTPHIECKOTO 3apsna. MarHuTHoe Ione Kak
PENATHBHCTCKHH 3¢ deKT.

Tema 8. MaruuTtHOE TI0MTE B BemecTRe

Conepxarme Tembl. [ToHATHE MarHWTHOTO MOMEHTa atoMa. MuKpPO- H MaKpOTOKH.
Monekynapusie  Tokm.  HamarsmwdeHHOCTE (BeKTOp  HaMarHW9MBaHWs). MareuTHAS
BOCHPHIMHHMBOCTE BEMIECTBA H €& 3aBHCHMOCTB OT TEMITEPATYPEL 3aKOH IOIHONO TOKA (Teopema
O HHPKYIANHA HANPSHKEHHOCTH MarHHTHOTO TI0JI) B BEIICCTRE. HanpsxérHocts MarauTHOTO
OIL B BEINECTBE. MarHuTHas TPOHHNAEMOCT CpEmEL WHgyknpst MaramTHOTO moNsS B
BEWIECTBE. [ paHWYHEBIe yCIOBHS ISl MATHHTHOTO TIONS HA TPaHHULC paszena ABYX cpen. THIIbl
MaraeTuKoB. Touka Kropu. Jlomensr. Kpusas mamarspansamms:,

Tema 9. Dnextpomarantras HHIYKIHASL

Conepxanne tems1. OmsIT ®@apanes. MarsuTHEI MOTOK. SJC urnyximu. OcHOBHOM 3aKoH
SNCKTPOMAaTHHTHOH HHAYKIMH (3akoH Dapajes). BEIBOX 0CHOBHOTO 3aKoHa SIIEKTPOMarHUTHOMN
HHAYKINHA U3 3aKOHA COXPAHEHWS SHEPIHH, a TAKXKE HA OCHOBE STIEKTPOHHOM Teopru. [IpaBmio
Jlenna (3axon Jlernna). Ssnenne CAMOUHIYKIMH. MHAYKTHBHOCT., VHAYKTHBHOCTE JUTHHHOTO
CONeHONza. TOKH 3aMBIKAHWS M DasMBIKAHMS Leld. SIBICHHe B3aMMEOMR MHIYKIUH. B3auMHas
HHIYKTHBHOCTE. DHEPTHS MAaTHUTHOTO Toms. O6BEMHAS IIIOTHOCTE SHEPrHuM MArHUTHOTO TOJIS.
Pasnen IV. Konebanus u BoTHEL

Tema 1. Mexanndeckue koneGanus

Conepxanre Tembr. CBoGomHEE (coGCTBEHHBIE) W BEIHYKICHHBIE KONMEOAHHS. [Tonsitre 06
aBToKoneOanugx. uddepernnansuoe YPaBHCHHC TaDMOHMYECKHX KoJNeOaHmi U ero pemrenwme.
XapaKkTepUCTHKY rapMOHMYECKIX KOMeGanmit. [ToHsTHe 0 TapMOHHYECKOM M aHTapMOHHYECKOM
OCIHIIATOpe. M30XpoHHOCTE KoneGanui. Dueprus TapMOHHYECKHX Konebanuii. Croxenue
ONMHAKOBO HANDPABICHHBIX (CKAAPHBIX) TAPMOHMYECKHX KONEGAHMIL. Meton BekTopHOI
niarpaMMmel. buenns. CrosxeHHe B3auMHO TICPIICHANKYISIPHBIX (BEKTOPHEIX) TapMOHHUECKHX
konebanuit. ®uryper JInccaxy. Huddepermuansnoe ypapuenne 3aTyXarMuX Konebanuii u ero
pemenne. Aneproanyueckuil mpomece. Yactora u KOO QHITHEHT 3aTyXaHus, Jlorapupmugeckuit
ACKPEMEHT  3aTyXaHWs U JoGPOTHOCTE KONEGATENBHON CHCTEMEL Huddepenmnansnoe
YPABHEHHE BEIHYXXICHHBIX KOJIeOaHUi U ero pernenwue, AMIuaTya ¥ (Basa Ipy BEHYKICHHBX
MEXaHHYECKUX KoneOaHusx. Mexanudeckuit pesonanc, Pesonancuele kpusbie. CooTHOmeHue
MEXIy (asaMH BEIHYXIAfOMEH CHILI T CKOPOCTH TIpH MEXaHHYCCKOM pesoHaHce. Crektp
Konebanwui, IOHSITHE O Pa3NoKeHIH Qypre.

Tema 2. Mexaandeckue BoJHED

Conmepxanne TeMBl. MexaHu3M 00pasoBaHHS MeXaHWYECKMX BOTH B YIOPYTOi cpeje.
IIpononerEle 1 momepeunsle BOTHEL BomHOBOE YPaBHCHHC W €ro pemeHHe. ['apmoHmIecKue
BOIHBL M MX XapaKTECPUCTHKH. Y TapHbIe BONHEL [IpHHIpT CYNEPIIO3KIMH BOJH W PAHALA €ro
IPUMEHHMOCTH. Da3soBasi CKOPOCTH U JIUCTIEPCHS BOTH, BOIHOBO TIAKeT U TPYIIOBas CKOPOCTE.
Ilomsitre 0 korepenTHOCTH. Wutepdepenims poms. CTosame BoHEL Oddexr Momrepa mis
3BYKOBBIX BOJTH. YIIbTpa- M HH(Pa3BYKH.

Tema 3. DrexrpomMarsuTHEE KOTEGaHMS

Conep:xanmne TeMer, Haddepennunansroe ypapaenue xomeGanuii B KoJyiebarelbHOM KOHTYpe H
cro pemrenue. uddepenimamsnoe ypasaenue 3aTyXaloMKX dNMeKTPOMAarHUTHEIX KoNeGanuit u
€ro pemenne. Yactota u  kosddumment 3aTyXaHHsl 3JIEKTPOMAarHHTHOTO KOJIeOaHMsL.
Jlorapudmugeckmii ACKPEMCHT 3aTyxaHus M JOOpPOTHOCTE KoHTypa. [luddepenumansroe
YPaBHEHHE BEIHYXICHHEIX JNIEKTPOMATHATHEIX KOJNEOAHHH i ero peIenne. AMIUTHTY 2 | (haza
TIpA BBIHYXKICHHBIX SICKTPOMArHATHEIX KoJeOaHusx. Pesomanc B KOIe0aTeTBHOM KOHTYPE.
PesonancHbIe KpHBBIE 1715 HAIPSDKCHHS B CUJIBI TOKA. [lepeMeHHEIi TOK.



Tema 4. DnexTpoMarsuTHEIE BOIHED

Conepxanue Tembl. DapaieeBckas H MaKCBEITIOBCKAS TPaKTOBKH SBJICHHS 3TIEKTPOMArHUTHOH
VHIYKIHA. TOK CMeIeHus. DNeKTpOMAarHWTHOE mome. CHCTEMA ypaBHeHHH Maxkcseimna.
BomHoBoe ypaBHeHHE I ONEKTPOMAarHMTHOTO TONK H  ero pemenne. CkopocTs
PaclipOCTPaHEHHS DIIEKTPOMAarHUTHEIX BOJH B cpefax. OCHOBHEIE CBOHCTRA AIIEKTPOMAaTHUTHBIX
BOMH. Bextop IloiiHTHEra. Hmmymbe ONCKTPOMAarHUTHOTO monsd. M3znydenwme mumons.

HAuarpamma manpasnennocTH. ekt Homnepa i snexkTpoMarswTHeX BomH. IllKaia
DIIEKTPOMAarHUTHBIX BOJTH.

Pasnen V. Ontuka

Tema 1. 'eomerpraeckas ontuka

Conepxanue TeMbL DIeKTpPOMArHHTHAS npupona cmeta. [lpmHuwm Iroliremca. 3akoHEI
OTPOKCHHA M TPEIOMICHHS. AOCOMIOTHEIY M OTHOCHTENBHBI ITOKA3ATENH [IPETOMIIEHHSL.
Ilomnoe BHyTpeHHEe oTpakeHwme. CeeroBompl. I'eomeTpuyeckas OmTHKA Kak NIpeIEIbHBIA
Clty4ait BOTHORO# onTuxu. OnTiueckne HHCTPYMEHTEI,

Tema 2. MnTepdepentus ceeta

Comepxanue TeMbl.  MoHOXpoMaTudeckume u HEMOHOXPOMATHYECKHE BONHEL [IpuHIMI
CYTCPIOSHLIHM H HHTCHCHBHOCTE IIDH CIIOEHHH CBETOBBIX BOJH. BpemermAs KOTEPEHTHOCTB,
Bpems m nimHa xorepeHTHOCTH. IIpocTpancTBeHHas KOTepeHTHOCTS. Pammyc xorepeHTHOCTH.
Onrygeckas mmana mmyta. OnTEgeckas PasHOCTB Xoxa. Pacyer muTepdepeHimonnoil KapTuns!
OT JBYX KOTCPEHTHBIX HCTOYHMKOB. IIOJNIOCH paBHOM TOMMMHEI = PaBHOTO HAaKIIOHA.
Mmuoromnyaesas naTephepermms. Crioco6sr TIOTyHCHHs KOTePEeHTHEIX yueif. MHTepdhepomeTpst.

Tema 3. Tudpaxims cera

Conepxanue Tembl. IIpurmun [olirenca — ®penens. Merox 308 ®peners, IIpsmonuneiinoe
pacnpocTpaneHue ceeta. Jutpaxims Openens. Judpaxiums OpeHenst 0T KPYTIIoro OTBEPCTHS |
Kpyrioro mucka. Hudpaxmus Openens ot kpast nonymnockoctd. Crpams Koprro. Tudpaxims
Opaynrodepa 0T OecKOHEUHO UIHHHOM OpsvMOH  menu. JIu(pakiHoOHHAS PacXOLEMOCTS.
Hudpaknus ot ogHOMEpHOM NA(PAKIMOHHON  permeTkd. Paspemamomas  crocoGHOCTE
ONTHICCKUX HHCTPYMEHTOB. [TorsaTHe 0 ronorpaduu.

Tema 4. TTonspuszanus cera

Comepxanme Tembl. EcTecTBeHHBIH n IOIAPH30BAHHEEI CBET. CTENeHb MOJAPH3AINH.
Ionsapusanus ceeta Tpu mpesloMIeHHH H oTpaxeHnu. 3akoH bprocrepa. ITomstpusanus mpu
ABOMHOM JTydenpenomienun. OGBIKHOBEHHEN ® HEOOBIKHOBEHHBIH JTyan, ONTHUecKas ocChb
Kpuctamia. [I0ISpORIB U NOTAPH3AIHOHHELE npu3MeL. [loNspusaTopsl B aHaTM3aTOpEL. 3aKoH
Marroca. TIoMyBOTHOBEIE W UETBEPTBBONHOBBIC ILIACTHHKH, HckyceTBeHHas onTHdeckas
aHU30TpoIHst. ONTHYeCKas aKTHBHOCTS BEINECTBRA. Oddext Dapanes.

Tema 5. Tucniepens ceta

Coneprxanne Tembl. 3aTpyqHeHHS B SJICKTPOMAarHATHOH Teopuu MakcBeiia. Hopmanshas u
dHOMalbHas ~ JUCTepcHH. MeTomsl  HabmoONeHAS macnepcun.  IIpmaMaTtwyeckuit u
JMGPAKIMORHEIH CICKTPEL DNeKTpOHHAS TeOpHs MuCTepcHr cBeTa. [lormomenue creta. 3aKoH
Byrepa. [[Bera Tex u cieKTph! MOrIIOMEHHS.

Pasnen VI. Kpantosas dusmka

Tema 1 DnemeHTEI KBaHTOBOM ONTHKEH

Comepxarme Tems.. Temmosoe u3ydenne. PapHOBecHOe wu3MydeHMe. XapaKTepuCTHKA
TEIJIOBOTO U3ITyqeHUs, AOGCONIOTHO YepHOE Teno. 3aKoH Kupxroga. 3akon Credana-
BonbiMana 1 3akon Buma. Pacnpenenenme SHEPrHH B CICKTPE abCONIOTHO YEPHOTO Teja.
@opmyna  Panes-/[xunca. YsTpaduonerosas katacrpoda. KpanTtopas rumoresa bopmyma
IInanka. Bremmumii poTosmexTpruaeckmit 3bdekT 1 ero 3akonsl. POTOHEL Opdexr Kommnrora u
ero teopus. Mozens atoma Pesepdopna. IHocrynarer Bopa. Atom Bomopoza.

Tema 2 DneMeHTEI KBAHTOBON MeXaHHKH

Conmepxanne Tempr. ['HmoTesa me Bpoiins. DxcnepuMenTansHoe IIOATBEPIKIEHHE BOJTHOBEIX
CBOHCTB MHKpouacTHl. COOTHOIIEHHE HeonpezieneHHocTed. Bomuosas Gyukmnms, ee coiicTa
M CTaTHCTHYCCKHE cmblcn. Hecrammonaproe ypasmenwme Hlpemunrepa.  CraumonapHoe



ypaerenue Illpexunrepa. Yactuma B moTeHmuatbHOH siMe. IIpoxoskaeHwe 4YacTHIBI Hepe3
HOTeHIHANLHBIA Oapbep. KBaHTOBBI rapMoHMUecKkHil ocmmuisTop. Ypasaenue Illpemunrepa
JUI 3JeKTPOHA B aroMe Boxopona. I'7TaBHOE, OpOMTaNbHOE M MArHUTHOS KBAHTOBBIC THCIA.
KBanToBaHMEe SHEpruM 3IEKTpoHA B arome Boxopoxa. CoekTp aroma Bojopona. [Ipasuiro
ot6opa. OpOHUTATBHEI U MATHUTHEL MOMEHT 371eKTpoHa. CoOCTBEHHBI MEXaHHICCKAN MOMEHT
yMIynbca onektpora (cmmH). CHOHHOBBIA MArHATHBIY MOMEHT onekTpoHa. CmmHOBOE H
MarHuTHOE cIHHOBOE KBaHTOBHIE umcia. Oneir [lItepra u I'epnaxa. [Tpurmun 3anpera llaymm.
[leprommueckast  cHcTeMa  3IEMEHTOB Menneneeea. IlormomeHue, CIOHT4aHHOE H
uHIynupoBaHHoe wm3nydenwe. Jlasepsr [Ipmanmmm nefictBus nasepos. Kimaccwdeckas TeopHs
TEeIUI0eMKOCTH. 3akoH Jlroonra u [Itu. KsanToBas Teopus TermoeMkocTd D¥nmreiina. Teopus
temmoemkocT JleGast. @ononsl. Bo3oHB 1 pepMuOHEL [IoHATHE O KBAaHTOBBIX CTATHCTHKAX
Boze-Diitrmreiina u ®epmu-/lupaxa.

Tema 3 OcHOBBI (HH3HKH ATOMHOTIO SIipa U 3JIEMEHTaPHBIX YaCcTHII.

Coneprxanue TeMEl. XapakTepHCTHKH aTOMHOTO S1apa. Monemi atomMHOTr0 S71pa. Macca i sHepris
CBS3H SIpa. 3aKOHBEI PaIMOaKTHBHOTO pacmana. Anbda-, 6era- B raMma-u3IydeHHe. SInepHbIE
PEaKIM| M 3aKOHEI cOXpaHeHus. Peakiws neneHus suep. Llemnas peaxums peneHus. Peakius
CHHTE3a aTOMHBIX siep. [Ipobiema yhpaBisieMBIX TEpMOSAEPHBIX —peakimil. Bujsl
B3aHMOMEHCTBHIT W  KiaccupuKaims 3JIEMEHTapHBIX YacTHUIl. METONEl  perucTpaluu
aneMeHTapHBIX gacTHIl. KocMmrrgeckue jrydn. YacTuisl ¥ aHTHYacTHIEL Heltpuno.

Copep:ranne NpaKTHYECKUX 3aHATHI 0 THCHHIVIHHE
1 cemectp

Pasmen [. Mexanuka
Tema 1. KuHeMaTHKa ITOCTYyIIATEIIEHOTO NBIKCHHAS

Comepxanve MpakTHUCCKWX 3aHATHi. MarepranbHas Touka (dacrtuma). CucremMa oTcHeTa.
VHepnmansHBIC CHCTEMBI OTCcUeTa. Pamwyc-BekTop. I[IpHHIMII OTHOCHTENBHOCTH I ammies.
Tpaexropust. [locTynmarensHOE IBHKEHIE TBEPIOTO TEIA.

Tema 2. KuneMaTHka BpalmaTeIbHOTO JBIKCHHS

Cojepikanne MpakTHYSCKUX 3aHATHH. Pamwyc KpuBH3HBI TpacKTopuH. JIMHEHHas CKOPOCTh H
THHEeHHOe YCKOpeHre. TaHreHnuanbHoe i HOPMabHOe YeKopeHus. CBsi3b MeX/y IHHEHHEIMH U
YTJIOBBIMH KMHEMATHIECKUMH BETHYHHAMH.

Tema 3. JluHamMuKa DOCTYNIATENEHOTO JBIKEHUS

Conmeprkanue mpakTHUecKHX 3aHATHH. [lepBeii 3akoH HpHOTOHA W TMOHATHE WHEPIHAIBLHOM

cHCTeMEI oTcueTa. Bropoii 3akoH HEIOTOHA W HOHSTHE CHIBI, MacCchl U MMILyJIbCa. Y paBHEHHE
TBHKEHHS.

Tewma 4. JluHaMuKa BPAMATEIIEHOTO JBHAKEHUS

Conmepxanue NpakTHUYeCKUX 3aHsATHH. MoMeHT cunel. MoMeHT uMIryibca. MOMEHT HHEPIUH.
Teopema Illreiinepa. YpaBHeHHe MOMEHTOB (CBSiI3b MOMEHTA UMIIYJIbCA ¢ MOMEHTOM CHIIEL).
YpaBHEHHE BpAIATEIbHOTO JIBHXKSHUS TBEPIOTO TEJIa OTHOCHTENIBHO HETIOABUKHON OCH.

Tema 5. 3aKOHBI COXpaHEHHUS

ConepxaHue IIPAKTHYUECKHX 3aHATHH. 3aKOH COXPAHEHHUS HMILYJIbCa. 3aKOH COXPaHEeHHsS
MOMEHTa UMILYJIBCA.

Paznen Il . OcHOBEI MONIEKYIAPHON (QUINKY U TEPMOTUHAMUKH

Tema 1. Monexynspro-KHHETHHECKAS TEOPHSI Ta30B

Conep:xaHue IIpaKTHUeCKHX 3aHATHH. OCHOBHBIE IONOXKEHHS MOJIEKYISPHO-KHHETHIECKOH
TEOPUH BEIMECTBAa. MUKPO- ¥ MaKPOCOCTOSHHUS CUCTEMBI.



Tema 2. ITepBoe HAUaIO TEPMOTMHAMUKH

Coneprkanue MpaKTHIECKHX 3aHATHH. OCHOBHBIC TepMOTHHAMHIECKAE MOHSTHS: BHYTPEHHSIS
oHeprus, padota, Temrora. OOpPMYTHPOBKE IEPBOr0 Hadana TEPMOIMHAMUKH. YpaBHEHHE
IIEPBOr0 Havyana TePMOAHWHAMHKH. TemmoéMKoCcTh. 3aBHCHMOCTE TEINIOEMKOCTH HISaILHOTO
rasa oT Buja mpomecca. Qopmyna Maiiepa. PaGota, coBepimaeMas razoM HpH H30MpoHeccax.
OuTansmms (Teniopas GyHKIus). Axuabaraaeckuii mporecc. TemIo8MKOCTS TBEPABIX TeIl.

Paszmen III. DnexTpHUecTBO H MarHETH3M

Tema 1. HanpsokeHHOCTB 3MEKTPHYECKOTO TIONS B BAKyyMe

Comepsxanue ImpakTHIeCKHX 3aHsTHil. 3axoH Kymgoma. Ilostue 3JIEKTPOCTATHYECKOTO IIOJIS.
CunoBble JMHWH (TMHEM HANPSOKCHHOCTH). [IpHHIHTI CYTICPIIO3HITHH DIEKTPOCTATHYCCKHAX
noneid. ITotok BexTopa HampsukeHHOCTH. Teopema [aycea mis DIEKTPOCTATHYIECKOTO TIONS B
BakyyMme u e€ CBsI3b ¢ 3aK0HOM Kyiona.

Tema 2. TloTeHIMAT 37IEKTPOCTATHYECKOTO IO

CozeprkaHue NpakTHYECKHX 3aHSTHI. PaboTa CHI 3NEKTPOCTATHYECKOTO OIS Lapxynsius
HANPSIKCHHOCTH  SIIEKTPOCTATHIECKOr0 Monst. POTOp HANpsSOKEHHOCTH SIEKTPOCTATHHECKOTO
mons. IloTeHumanbHOCTh  (KOHCEPBATHBHOCTB) SIEKTPOCTATHYECKOr0 MO, IIOTEHIHA.

Pazmocts noteEnHanoB, Cea3s MEKIY IMOTCHOIHAIOM H HaIPsHKEHHOCTRIO SNIEKTPOCTATHYECKOTO
TI0JI4,

Conep:xanne 1a00paTOPHBIX 3aHATHI 110 JACHMILIHHE
1 cemectp

Paznen I. Mexauuka

Coneprxanne nabopatopHex 3aHstuil. JlaGopatopmas pabora Ne 1-5 W3yaenne nuHaMuKH
BpalmaTebHOro ABHKCHUS TBEPIOro Tena. Jlabopatopras pabora Ne 1-9 Onpenenenne Moy
CIIBUTA METAJIOB METOOM KPYTHIIBHEIX KOIeOanwii

Pazpen IT . OcHOBBI MOTEKYIISIPHOM GH3AKY U TepPMOIHHAMUKHA

Conepxanue nabopatopublx 3amstuif. JlaGopatopHas pabora Ne 2-2 Onpenenernne
KOS(QQUIMEHTa BSI3KOCTH KHIKOCTH M 9uciTa PefHONB/ICA METOZOM MATAOMIEr0 B JKHIKOCTH
IIapHKa

JlaGoparopuas pabora Ne 2-3 Onpenenenue cKOpOCTH 3BYKa B BO3JTyX€ H II0Ka3aTemsa aguabaTe
BO3/(yXd METOJIOM CTOSIUEH BOJIHBI

JIaboparopras pabota Ne 2-7 OnpenencHue mokasatens anuabarTsl BO3myxa MeTojioM Knemana-
Hezopma

2 cemecTp

Paspen III. DiekTpryecTBO M MareeTHIM

Conepixanne maboparoprsix 3austuit. JlaGoparopHas pabora Ne 3-1 M3ydeHue anmeKTprdecKkoro
mous

JlaGopaTopras pa6ora Ne 3-3 MocToBO# MeTO H3MEpPEHUH

JlaGoparopras paGora Ne 3-8 Hsyuenwe smieHme 3NEKTPONIPOBOJHOCTH H OTpEICIICHHE
YACITBHOTO CONPOTHURIIEHHS METaJlIa

Paspmen IV. Konebanus u BoTHED
Comepxanne 1aGOpaTOpHEIX — 3aHATHIL, Jlabopatoprast paGora Ne 4-2 Hzmepenue
MHIYKTHBHOCTH KaTYIIKH 110 €€ aKTHBHOMY H PEAaKTHBHOMY COTIPOTHBIICHHIM



JlaGoparoprast pa6ora Ne 4-4 Wccnenopanms SNEKTPHYICCKUX KONIeOaHuM 3BYKOBOM 9acTOTHI ¢
TIOMOTIEFO 3TIEKTPOHHOTO OCLHIIIOrpada

Pasmen V. Onrrka

Coneprxanne naGOPATOPHBIX 3aHATHIA, JlaGoparopras paGora Ne 5-3 Ompenernerue UTHHEI
CBETOBOM BOJIHEI ¢ TIOMOIIBIO KoJiell HBI0TOHA

Jlabopatoprast paGota Ne 5-5 Ormpesenenne JUIMHBI CBETOBOM BONHEI ¢ MOMOIIBIO
TADPAKITHOHHON PENIeTKH

Pasnen VI. KparToBas ¢pusmnka
Conepxanve 1a60paTOPHBIX 3aHSTHIL, JIaboparopras pabora 6-1 Omnpenernerue TOCTOIHHOMN
Credana-Bonsumana

JIabopatopras paGora 6-2 U3yuenne BHemmEero (orospdexra 1 BakyymHEBIX GOTOSTEMEHTOR

5. OHEHOYHBIE CPEACTBA JUISI TEKYIIET'O KOHTPOJISl YCIIEBAEMOCTH,
[IPOME?KYTOYHON ATTECTAIIUH 110 UTOTAM OCBOEHMSI M CITATLIAHBI
1 YYEBHO-METOAWYECKOE OBECIEYEHUE CAMOCTOSITEJILHON PABOTEI
CTYJEHTOB

3.1. Tekymmii KOHTPOJIb yCIIEBAEMOCTH

BOITPOCHI IJIsI ITPOBEAEHUS PEVITHHI-KOHTPOJIS
1 cemectp
Peiimunz-konmpons Nel

1. Mexanudyeckoe NBHXEHHE Kak MpocTeiimas dopma mBuxeHws Marepmn. CucTema
orcuera. [Ipuaimn orHocuTensHocTH [ames. ITpeobpazoranus anmes. Pamiyc-sexrop.

2. Marepuamenas Touka (zactuna). Tpaektopus. Pagmyc KPHBHU3HEI TPaeKTOPHH.
Jlurelinas cKOpOCTE 1 THHEHHOE yCKOpeHHe. IloctynarensHoe JBMKeHNE TBEPIOTO TENA.

3. TanrenmuansHoe ¥ HOpMATbHOE yekoperus. CBS3b MEXIY JHHEHHEIME H YTIOBEIMH
KMHEMATHYECKUMH BEIMYMHAMH,

4. TlepBrit 3akoH HBIOTOHA W TIOHATHE HHCPIHATEHOH CHCTEMBI OTCYeTa. BTopoii 3axon
HeroToHa U MOHSTHE CHITBI, MACCHT 1 HMITyJIbCa. Y paBHeHHe nBmKenus. Tpetuit 3akon HeioTora
U TIPEIENBI €T0 IPHMEHHIMOCTH.

5. HenueprmaneHble cucTeMs! oTcuera. AGCOMIOTHEIE H OTHOCHTEJIbHBIE CKOPOCTH H
yckopenue. CHITBI HHEpIHH.

6. CucTeMa MaTepHaTBHBIX TOYEK. Llentp mHepmu (ueHTp Macc). Teopema o mBH*eHMH
IMEHTPA HHEPITHH.

7. llonstre aGcomoTHO TBepOro Tema, MoMeHT HHEPLIWH Tea.

8. Teopema Illteiinepa.

9. MomeHnT cumel.  MoMeHT HMIYIbCA. YPaBHEHHE MOMEHTOB. YpaBHEHHE
BpaIATeIbHOTO ABMIKEHHS TBEPAOTO Tella OTHOCHTETBHO HETIOABIYKHON OCH.

10. 'mpockommuaeckuit shdext. CBo6omHEE OCH.

11. 3akon coxpanenus MMIyIIBCA U TpeTuii 3akon Helotora.

12. 3aKk0H cOXpaHEeHHs MOMEHTa HMILYJIbCA.

13. PaboTa 1 5Heprus B MexaHuKe. OHEprHs KUHETHYECKAS U TTOTEHIHATLHAS.

14. TlonstTre crosoro most. Ces3h MEXITy IOTCHIMATTLHOM SHEpPruel ¥ CHIIOH.

15. 3axoH coxpaneHns MexaHHUeCKOH SHEPTrHH.

16. KoncepsaturHbie u HCKOHCEpBAaTHBHBIC CHIIBL. KOHCEpBATHBHAA M IHCCHIIATHRHAS
CHCTEMEL.

17. 3agaun Mexanuku KHIKOCTEH H rasos.
18. YpaBHenue HepaspriBHOCTH. VpaBHeHuE bepnymma,
Petimunz-konmpone Ne2



1. IlonsTHe WieampHOTO rasa. MonekynspHo-KHHETHYECKOE TOIKOBAHME TEMIEPATYPEL
MaxpockonuIecKHe [rapaMeTphl CHCTEMEL.

2. BHyTpeHHss oSHeprusi WOeaTbHOrO0 rasa. Umcno cremeHeit cBOOOIBL. 3akoH
PaBHOPACTIPENEICHUS SHEPTHH.

3. JlaBneHWe ra’a ¢ TOYKH 3pEHHS MOJIEKYIAPHO-KHHETHYeCKOH Teopur. OcHOBHOE
YPaBHEHHE MOJICKYIISPHO-KHHETHIECKOM TEOPHH.

4. YpaBHeHHE COCTOSHHUS HICATBHOTO Ta3a (ypasuenue Kiareiipona — Menzereesa).

5. JluHaMHYecKHe W CTaTHCTHIECKHE 3aKOHOMEPHOCTH B u3uKe. CTaTHCTUYECKHE METO]
HCCIIC0BaHNS CHCTeMBL. [IonsaTre o QyHKImm pacnpeneneHus.

6. @asoBoe mpocTpaHcTBo. Masosas TOuYKa, (asoBas seiika. CrarHcTHUeCKOE
YCpenHEHHE.,

7. Pactipenenenne Maxceemna. Cpenaire CKOPOCTH MOJIEKYII.

8. Bapomerpuieckas dhopmyina. Pacnpeneneaue Bombmnmana.

9. Pacupenenenue Makcpeina — Bonsmvama.
Peiimune-konmpony Ne3

10. Ypasuenwne Ban-nep-Baansca. H30TepMBI peanbHEIX Ta30B.

11. MeracrabunsHoe cocrosare. KpuTaueckoe cocTosHme.

12. BuyTpeHHss 9Heprus pearbHOro rasa.

13. XapaKkTepucTrKa KUIKOTO COCTOSHUS. DIk TIOPSIJIOK.

14. TlosepxmOCcTHOE HaTsHKeHHE. CHITBI, BO3HHKAOIINC HA KPHBOM ITOBEPXHOCTH YKHUIKOCTH,
®@opmyna Jlamraca. CvagnBanue u KaITHILIIPHBIC SBJICHHU.

15. TlonsTie cronkuoBeHMs. YiIpyroe u HEYIIPYTOE€ CTOJIKHOBEHHS.

16. Ilpunensroe paccrosaue. DdPeKTHBHOE cedeHmHe paccesHus. CpenHsas miHMHA
cBOOOIHOTO MTpodera.

17. OcHOBHBIC TepMOIMHAMHYECKHE TTOHATHS: BHYTPEHHSASI dHEprus, pabora, Temora.
YpaBHeHHUe I1epBOTO Hayana TePMOIHHAMHAKH.

18. 3aBHCHMOCTH TEIIOEMKOCTH MICATbHOrO rasa OT BHAa Iporecca. Pabora,
CoBEpIIaeMas ra3oM IpH H30IPOLECCaX.

19. Anmabaruueckuii mpomece.

20. O6paTtumEeIe B HEOOPATHMBIE TIPOLIECCEL. Kpyrogoit mponece (ukm).

21. Huxn Kapro u ero KITJT mist uneansHOro Taza.

22. IlpuHIHT qefCTBUS TEIIOBOTO MBUTATENS H XOJIOQWITEHOH MAIIHHEL

23. DuTponus. 3aK0H BO3pacTaHHUS SHTPOIIHH.

2 cemecTp

Peiimunz-xoumpons Nel

1. 3akorm Kymona. HanpsxerHocTs SNIEKTPOCTATHYECKOrO  moyst.  Ilomsite
SNEKTPOCTATHYECKOTO MO, [IpUHIHTT CyIIepro3nIiy SMeKTPHYECKHX MOIei.

2. Iotox HanpsxesHocTH. Teopema [aycea jurs SNICKTPOCTATHIECKOTO 1OJIT B BAKYYME.

3. Ilpumenenue teopemsr ["aycca s pacuera monei.

4. PaboTa CAN = 3MEKTPOCTATHYECKOrO  IOJISL IIMpKynsIms  HanpsKEHHOCTH
SIICKTPOCTATUYECKOIO OIS,

5. Ilorernuan. PasHocts motenmmanos. Cesss MEXIYy TIOTCHIIHAIIOM M HaIPSKEHHOCTHIO
SNMEKTPOCTATHUECKOTO TIOJIS.

6. CBoOojHEIC U CBs3aHHEIE 3apsgbl B BemecTBe. THIET JUDIIEKTPUKOB. MoHHas,
SJICKTPOHHAS M OPUCHTAHOHHAS TONSPU3AIIHH.

7. DMEKTPOEMKOCTE YeIMHEHHOTO IIPOBOIHHKA, CHCTEMEI IPOBOHUKOB H KOHJIEHCATOPA.

8. DOHEprus 3apsDKeHHBIX —YeWHEHHOIO NPOBONHHKA, CHCTEMBI TIPOBOJHHKOB W
KOHIEHCATOpa. DHEPIHs JIEKTPHYECKOTO TI0Jist. O6BeMHAS TIOTHOCTE SHEPTHH JIIEKTPHIECKOTO
HOJISL.

9. XapaKTepHCTHKM SNMeKTPHYECKOTO TONS W YCIIOBUSL €r0 CYILIECTBOBAHHS. Pa3sHOCTE
TIOTCHIHATIOB, 3JIEKTPOJIBIKYINAS CHJIA, HATIPSKEHHE.



10. 3akon Amnepa. Marmuthas uHAyKIms. 3akoH buo — Casapa. IlonsTtre MarHuTHOrO
nons. [IpHHIAI CYTIepIIOsHIME MarHATHBIX ToNel. MarddTHEL] MOMEHT.

11. MareuTHOE T0JTe IPSIMOTHHERHOTO 1 KPYTOBOT'Q TOKOB.

12. Tmskenne 3apsoKeHHBIX YaCTHIL B SNEKTPHICCKHX ¥ MAarHUTHBIX TIOJISX.

13. 3axoH mosHOTO TOKA [T MArHHTHOTO OIS B BemecTBe. HanpsoxerrOCTS MarauTHOTO
moyist. MaruuTHas IPOHANAEMOCTE CPEEL. MumyKius MarHWTHOTO TIONS B BEIIECTRE.

14. Oneir  @apames. MarHuTHBI — TTOTOK. SIC  wuHmykmud, OCHOBHOM 3aKOH
SMEKTPOMATHUTHOM MHAYKIHH. [Ipasuno Jlenia,

15. Camounngykims u B3aUMOUHIYKIMS. MHIYKTHBHOCTE W B3auMHAas HHJIYKTUBHOCTE.
Toku pa3MbIKaHuUs 1 3aMBIKAHHS,

Peiimunz-xonmpony No2

1. CroGomnEbIe 1 BBRIHYXXICHHBIC KoeOanns. ['apMoHHYecKre MeXaHmUecKne KoreOaHug u
HX XapaKTepUCTHKH.

2. DHeprus rapMORMYECKHX MEXaHHUeCKHX KOIeGammit. IomsTHEe O rapMoHMYeCKOM H
aHTapPMOHHYECKOM OCIHILISTOPE.

3. Cnoskenme OMMHAKOBO HAIPABIICHHEIX TapMOHHYECKHX KoneOanwii. Buerws,

4. Cnoxenue B3amMHO TICPICHIMKYIIAPHEIX TApMOHHYCCKHX KonebaHui. Durypsr
JInccaxy.

5. 3aryxalIipe MeXaHHYeCKHe KONeHaHws, Hacrora, xosdduument saryxamus,
TOTapH(QMHUYECKUH IEKPEMEHT 3aTYXaH’A MeXaHIIECKIX Konebanui,

6. BeIHY)XICHHBIE MEXaHMYECKHE KOTCGAHS. AMImaTyfa H dasza mpu BBEIHYKIEHHBIX
MEXaHMYECCKHX KOoJIeOaHusX.,

7. Mexanwdecknii pe3oHaHC. Pe30HAHCHEIE KpuBbie. COOTHOINeHHsS Mexmy dazamu
BBIHYIAIOIIEH CHIIBI H CKOPOCTH TIPH MEXaHHYECKOM pe3oHaHce,

8. MexanmsM 06pasoBaHHs MEXaHHUECKHX BOTH B yupyro# cpene. I[IpomonbHble u
TIOLCPETHEle BONHBL BonHOBoe ypaBHeHHEe W ero peluenwe. ['apMOHHYeCKIiE BONHBI W WX
XapaKTePHCTHKH.

9. ®azoBast CKOPOCTH 1 AucIiepcus BoiH. BonHoBo# TTaker u rpymmosast CKOPOCTB.

10. TlonsTHe 0 KOrepeHTHOCTH. Wutepdepenms Bony. CTOsHkE BOTHEL

11. Konebaremsmsit xomryp. I’ dPMOHHYCCKHE S3JICKTPOMATHUTHBIE KOJNCOaHHS W X
XapaKTePHCTHKH.

12. 3aryxaromue snexTpomaramTHEE konebanus. Yacrtora, koshduument 3aTyXaHu,
JOTApU(PMAYIECKHY JEKPEMEHT 3aTyxaHus SNIEKTPOMArHATHEIX KonebaHud. J[o6poTHOCTH
KOTIeOaTeIbHOr0 KOHTYpA.

13. BemyxIeHHBIE 3IEKTpPOMATHETHEE KonebaHusd. AMIUIMTYHa H (a3za BEIHYXIEHHBIX
NEKTPOMATHUTHBIX KOIEeOaHHiL.

14, ®apaneeBckas B MaKCBEIUIOBCKAs TPAKTOBKH SIBIICHHS 3NICKTPOMATHHTHOH HHIYKIIHH.
Tox cMmemenus.

15. Cucrema ypasrennii Makcpena. OJIEKTPOMAarHHTHOE TIoJIe.

16. BomHoBoe ypaBHEeHME s SJICKTPOMArHATHOIO TIONS WM €ro pemenue. CKOPOCTH
PaClpOCTpaHCHHS STIEKTPOMArHUTHEIX BOJIH B Cpefiax.

17. OcHoBHBIE cBoiicTBa SJCKTPOMATHUTHBIX BONH. ODHEPIHsS M IIOTOK SHEPTUH
SNICKTPOMATHUTHEIX BOIH. Bexrop IToftHTHHATrS. WMy ec smeKTpoMarHuTHOTO IO
Peiimunz-xonmpony Ne3

1. OnextpomarmuTHas mpupoma caera. [Tpuamun Trodirenca. 3akoHED OTP&KEHHUS H
IpeNoMIeH s AGCOMOTHBIA H OTHOCHTETFHEN [I0KA3aTeH npenomnends. [lonHoe BHyTpeHHEE
oTpaxkeHHe. CBETOBOIEL

2. Korepenraocts n MOHOXPOMATHYHOCTE CBETOBHIX BOJIH. Bpemennds KOT€PEHTHOCTE.
Bpems u nimna korepentrOCTH.

3. Ontrueckas JymmHa myTH. OnTHYecKas PasHOCTh Xofa. Pacder mHTepdepeHHOHHON
KapTHHBI OT IBYX KOT€PEHTHBIX HCTOYHHKOR.

4. TTomocs! paBHOH TOMIMHE! K PaBHOI'0 HAKJIOHA.



5. IIpocTpancTBeHHAS KOTepeHTHOCTb. Pajuyc KorepeTHOCTH.

6. Ilpmunun TIoiiremca — O@perens. Merton 3o0m Operens.  IIpsamonmHeiitoe
pactpocTpanenne ceeta. Jluppaxuus Operens Ha KpyTrom OTBEPCTHH H JTHCKE.

7. Mudpakmms @paynrodepa OT GECKOHEYHO JTHHHOH NIPSAMOH mmIesw.

8. Mudpakims ®@payHrodepa Ha OTHOMEPHOH NH(paKITMOHHOM permeTke.

5.2. IlpomesKyTOUHAS ATTECTANMS 110 HTOraM OCBOCHMS IUCLIUILIMHEI (3K3aMeH)

Bormpocer k sx3ameny ( 1 cemectp)

1. Mexanuueckoe IBHKeHHe Kak IpocTedmmas popMa JBHKEHMs Matepun. Cucrema
orcyera. [Ipunnumn otaocHTeMBHOCTH [AimTes. IIpeo6pasosarus Tamures, Pammyc-BekTop.

2. MarepuaneHas TOUKa (wactuma). Tpaekropms. Pamuyc xpuBm3mb TPaeKTOPHH.
JIuretinas ckopocTs u muHelHEOE yckoperue. [loctymarensroe memkenme TBEPAOTO Tea.

3. TarreHnHanEHOE 1 HOPMAIbHOE ycKOpeHus. CBSI3b Mexny nmuHeHBMY w YTJIOBBIMHE
KHHEMATHICCKUMH BEJIMYMHAMM.

4. TlepBsiit sakon HelOTORA H TOHSTHE HHCPLHANLHOH CHCTEMBI OTcdYeta. Bropoif sakom
Herotona u monsitre CHJIBL, MacCChl X HIMITYIIbCa. Y paBHEHHE MBHKCHUS, Tperuit 3akon HerotoHa
U [IPEJICIIBI €70 IPUMEHUMOCTH,

5. Hewnmeprmanemeie cmcremsr orcuera, AGCONIOTHEIE W OTHOCHTETHHBIE CKOPOCTH H
yckopenue. CHIlbI HHEpIHH,

6. CucremMa MaTepHaTBbHEIX TOYEK. [entp ureprym (wentp macc). Teopema 0 IBHKEHHH
LUEHTPa WHEPITHH.

7. IomnsaTHe abcomoTHO TBEpIoOro Tena. MoMeHT HHepIHH Tena.

8. Teopema Illteitnepa.

9. Moment cumel.  Momenr UMITyTbCa. YpaBHEHHE MOMEHTOB, Yparrenue
BpaIMaTeIbHOTO IBIKEHHS TBEPAOTO Tella OTHOCHTEIEHO HETIOABHIKHOM OCH.

10. 3akon coxpanenns HMITyTIECA ¥ TPETHH 3aKk0oH HeroToHa.

11. 3axon coxpanenns momenTa HMILYTThCa.

12. PaGota 1 sHeprust B MexaH¥Ke, JHEPIUs KHHETHYECKAs 1 TIOTEHITHAIbHAS.

13. Vpapuenne wepaspemmocT. Ypasrenne Beprymm.

14. Tlonstie wmeansHoro raza. Monexymspro-kunernaeckoe TomKOBaHIE TEMIIEPATYPHI.
Maxpockommueckue ITapaMeTpsl CHCTEMEL

15. BryTpemmsis sHeprus wmieatsHOTO rasa. Yucmo cremeHel cBoGomEL  3akom
PaBHOPACIIPEIETIEHNS] SHEPTHH,

16. Jlarmenwe raza ¢ Touxm SPCHUS MOTIEKYNIAPHO-KHHETHIECKOH Teopur. OCHOBHOE
YPaBHEHHE MOJICKY IS PHO-KHHETHYECKO TEOPHH.

17. YpaBrenue cocrosmms mneansmoro rasa (ypasuenne Kianeiipona — Menpeneesa).

18. uHamudeckwe u CTaTHCTHYCCKAE 3aKOHOMEPHOCTH B (hH3HKe. Cratncruueckuit
MCTON UCCIICNOBAHHS CHCTEMEL. [ToHsTHE 0 ByHKITHH pacupenesieHns.,

19. Pacnipenenerne Makcsermra. Cpenume ckopoctu Morekyi.

20. BapoMerpuueckas dbopmyra. Pactipenerenne Boneipmana.

21. Ypasnenne Ban-nep-Baamsca. H30TepMBI peanbHbIX ra3os.

OcHoBHBIE TepMOmMHAMEYECKHE TIORATHA:  BHYTPEHHSISL SHEPrus, paboTa, Temiora,
YpaBHeHue neproro Havana TEPMOIHHAMHUKH.

22. 3aBHCHMOCTB TEMIOEMKOCTH HACAIPHOIO rasa OT BHIA Ipolecca. PaGora,
COBEpIIacMas ra3oM IPH H30IPOLECCax.

23. AnmmaGatadeckuit Ipo1ecc.

24. ObpaTtumsle u HeoOpaTHMbIe TPOneceHL. Kpyrogoii mpomnece (Truxc).

25. Huxn Kapso u ero KIIT nns upeansroro raza.

26. [IpuHIOHT nelcTBHS TemoBoro ABHUTATEIS ¥ XOJIOMUITRHON MAITHHEL

27. 3akoH Kyiona, Hanpsoxermocts SNIEKTPOCTAaTHICCKOTO 1oy,  IloHSTHE
SJIEKTPOCTATHYECKOTO MO, TIpHHmHT CYIICPIIO3SUITHH HTEKTPHYECKHX T10JIEL .

28. TIoTOK HANPSKEHHOCTH. Teopema Maycea s SJIEKTPOCTATHYECKOTO TOJIS B BAKYYMe.



29. Ilpumenenne Teopems [aycea s pacdera 1moeH.

30. Pabota CHN  9MEKTPOCTATHYECKOTO  TIOJS. [TUpKyIAImHsT  HapsSKEHHOCTH
9JIEKTPOCTATHIECKOTO ITOJIA.

31. ITorenrman. PasHocTs moTermmanon. Casi3s MEXITy TOTEHIIHAIIOM W HAIIPSKEHHOCTHIO
NIEKTPOCTATHUECKOTO OIS,

32. CpoGomHBle ¥ CBs3aHHBIE 3apsigbl B BemecTBe. THITEI IHIIEKTPHKOB, Monnas,
SJIEKTPOHHAS M OPHCHTAIIHOHHASI TIOJIAPH3AIIHH.

33. TlomspusoraHHOCTB. JIHaNMeKTpHYECKas BOCIIDUAMYHBOCTE BEIIeCTBA H  ee
3aBHCHMOCTE OT TEMIIEPATYPEL.

34. Teopema Taycca mIS JIEKTPHYECKOTO TIONS B TUINICKTPHKE, ODIIEKTPUIECKOE
cmemmenue. JlnaieKTprdeckas IPOHAIAEMOCTh CPEIEL. HarpskeHHOCTE 3JIEKTPHYECKOTO TIOJIS B
IH3TEKTPHKE.

35. Pacuipenenenne 3apsos B MPOBO/HIIKE. SJIEKTPOCTATHYECKOE [IOJE BHYTPH H CHapy»Xu
IPOBOJTHUKA. DIEKTPOCTATHYECKAS 3AIIHTA.

36. DIEKTPOEMKOCTS YEAMHEHHOTO [POBOIHAKA, CHCTEMBI IIPOBOHUKOB M KOH/ICHCATOPA.

37. DOueprus 3apsKEHHBIX YSIHHEHHOTO IPOBOAHHWKA, CHCTEMBI IIPOBOJHHUKOB H
KOHZIEHCATOpa. DHEPTHs MEKTPHIECKOTo Toist. O6heMHas IOTHOCTD SHEPIHH JTEKTPHIECKOTO
TIOTISI.

Bomnpocsr k sx3amery ( 2 cemectp)

38. XapaKTepHUCTHKH SMEKTPHUECKOTO MOTI H YCIIOBHS €r0 CYIIECTBOBaHMs. PazHOCTE
TOTEHIHANOB, TEKTPOABMKYINAS CHIIA, HANPSKCHHE,

39. Knaccudeckass 3leKTpOHHAS TeopHs 3JIEKTPOIIPOBOJAMMOCTH METAUIOB W ee
HEJI0CTATOIHOCTD.

40. 3akon Amiepa. MarautHas uHAYKOES. 3akoH Buo — Cagapa. IToHsITHE MarHHTHOTO
oy [Ipunnun cyneprosummy MararTHEX HoTel. MarHATHE] MOMEHT.

41. MarsuTHOE 110J1e IPAMOTHHEHHOTO KPYTOBOTO TOKOB.

42. lupKynsius BeKTOpa MarHWTHOM HHIYKIHA. 3aKOH IIOJIHOTO TOKA. MarHuTHOE Ioje
JIIHHHOTO CONIEHOHIA ¥ TOPOH/IA.

43. MarHuTHOE B3aHMOJICHCTBHE TOKOB 1 €IHHULA CHIIBI TOKA — amIIep.

44. JIprKeHAe 3apsSHKeHHBIX YACTHIT B DIIEKTPHYECKUX W MarHHTHBIX ITOJISX.

45. Omeir  @apames. MaruuTHEI — ITOTOK. OJC wmHoykmuu. OCHOBHOM 3aKOH
SNEKTPOMArHUTHOM MEIyKIwuH. [Ipasuno Jlenma.

46. CamomHaykOous W B3aUMOHHIYKIMs. WMHAYKTHBHOCT W B3aWMHAS HHIYKTHBHOCTD.
ToKH pasMBIKAHUS ¥ 3aMBIKAHHSL,

47 . OHeprus MarHETHOTO oM, OGBEMHAs TIOTHOCTS 9HEPIWH MarHUTHOTO OIS,

48. Crobomusie 1 BBIHYKIECHHBIE KoneOanus. I"apMonndueckne Mexannueckre KoneGanus 1
HX XapaKTEPHCTHKH.

49. DHeprust rapMOHHYECKUX MEXaHHYECKHX KOJICOAHHMI, IlorsiTHE 0 TapMoHWYECKOM H
aHTaPMOHHYECKOM OCLHIUIATOPE.

50. CriokeHme O/MHAKOBO HATIPABIIEHHEIX rapMOHMYECKHX KoleOanmii. Brerms.

51. CnoxeHue B3auMHO TICPUCHIUKYAPHEIX TapMOHHYECKAX KoneGanui, Ourypsr
Juccaxy.

52. 3artyxaromme MeXaHHYECKWE KONIeOaHMsL. Yacrora, koadduumenT 3aryxamms,
JorapApMIIECKHit ISKPEMEHT 3aTyXaHHS MEXaHMYECKHX KONIeOaHit.

53. BeHYXIeHHBIE MEXaHWYECKHE KONEeOAHMS. AMIaTyna u (asa Ipu BEHYKIEHHBIX
MEXaHHYECKHX KOMeOaHmsX.

54. Mexanmueckuit pesoHaHc. Pe3oHaHCHEIE KpuBeie. COOTHOIIEHHS MEXAYy (azaMu
BBIHY)CIAIOMIEH CHITBI M CKOPOCTH TIPH MEXaHHIECKOM PE30HAHCE.

55. MexanmsM 06pasoBaHusS MeXaHHICCKHX BOJNH B yupyro#t cpene. IIpomonsHele u

TOTICpCHHBIC BONHEL BonHOBOe ypaBHeHHe W ero pemeHme. I'apmMoHmYecKie BONHBI W WX
XapaKTePUCTHKH,



56. KonebarensHerit KOHTyp. I'apmonmdeckue onekTpoMarHWTHBIE KOTeGAHHS H WX
XapaKTepHCTHKH,

57. 3aTyxaromme >MeKTPOMAarHHTHBIE KOJTeGaHS. Hactora, kosddunment 3aryxamms,
IorapupMUYecKuil IeKpeMeHT 3aTyXaHus SICKTPOMArHHTHBIX Konebauwuid. J[oGpoTHOCTS
KOTeDATENBHOrO KOHTYpa.

58. BEIHYX/ICHHEIE STEKTPOMATHHTHEIC KOICGAHLS. AmIumaTyna u hasa BEIHYKIEHHBIX
ANCKTPOMAarHUTHEIX KOJIebaHuil,

59. ®apaneeBckas H MaKCBEIIOBCKAS TPaKkTOBKH SIBJICHHS SIEKTPOMArHUTHOM HHIYKITHH.
Tox cmemenwst.

60. Cucrema ypasrennii Makcaena. OJIEKTPOMarHATHOE TIOJE,

61. DnexTpoMarsmTHas npupona cBera. [Ipmrmun Trolirenca. 3akoHbI OTPaKeHHSI U
IpenoMIeHHst. AGCOMOTHELA M OTHOCHTE BHEI TIOKA3aTEN npenomneHus. Ilomroe BHyTpeHHEE
oTpaxkeHue, CBETOBOMEL.

62. KorepeHTHOCTE M MOHOXPOMATHUHOCTD CBETOBEIX BOIH. BpeMeHHAs KOTepeHTHOCTS.
Bpems u niiHa KorepeHTHOCTH.

63. OnTHaeckas mmaHa nytr. ONTHYecKas PasHOCTB Xoxa. Pacyer mHTEpdEpeRmHOHHON
KapTHHBI 0T ABYX KOTEPEHTHBIX HCTOUHHKOR.

64. Ilonock! paBHOM TONTIMHET H PABHOTO HAKIIOHA.

65. Mudpaxnus Opayrropepa na OMHOMEPHOHR MM PaKIIHOHHON perreTke.

66. EcTecTBeHHBI U MONIPH30BAHHELH CBET. Homstpusanus npu oTpaxennn u HPETOMIIEHHH,
3axon Bprocrepa.

67. Ionspusamus mpu mBOMHHOM nyqenpenoMncHun. OOBIKHOBEHHBI! W HEOOGBIKHOBEHHEL]
nmy4n. OnTHYecKas 0ch KpHCTAILIA, HonsipusanuorHsie mpuamMsr. 3akor Mamoca.
68. TernoBoe u3myucHwe u ero XapaKTCPUCTHKH. 3aKOHBI TEIIOBOTO H3TyUCHHS.

69. @opmynsr Panes-Ixurca # Ilmanka ML TeIUI0BOTO M3My4eHws. CHEKTp W3IydeHHs
abcomoTHO 9€pHOTO Tena.

70. Buemnmmit  GoTosdderr m ero 3axoHmr YpaBHeHHe OMHITeHHA I BHEIIHEro
doroaddexra.

71. Macca u umiyise doToHa. JIaBTeHHe cBeTa,

72. 3¢ dexr Komnrona u ero MHTICPIIPCTAITHS B CBETE KBAHTOBBIX TPE/ICTABIEHHH O IIPHPO/IE
H3ITYIEHHS.

73. Monemu atoma Tomcona u Pesepdopna u ux nporupopesms. Ioctynater Bopa. Criektp
aToMa BOJIOpO/Ia.

74. BOpoBCKast TeOpHA CTPOEHHS aToMa, OIBITED ®panka u [epria.

75. T'umotesa pme Bpoits. OKCTIepHMEHTaTEHble TIOATBEPXKICHHUS. BOJHOBEIX CBOHCTB
MHKPOYaCTHII.

76. TIpMHIHII ¥ COOTHOLIECHHMS HeonpeneneurHoctel [elizentGepra.

77. BonmoBast GyHKkmms u & cTaTHCTHYecKmit cMmbict. OOmee ypasHeHHe Ipemuarepa.
Ypasrenne Illpemunrepa s CTaIlMOHAPHBIX COCTOSHHI,

78. ATOM BOZOPOTA B KBAHTOBOH MEXaHHKe,
79. KsanroBsie uncnma. [Ipasuma orbopa.
80. Ilpunmun IMaymny. Pacnipenenenne snexTporos mo SHEPTETUYECKHM YPOBHSAM aTOMA.

81. Cocras, 3apsn u PasMep aTOMHOTO sipa.



82. JledexT Maccer u SHEPIHs CBSI3M aTOMHOTO S/pa.

83. Mozemm aromuOrO sT7IpA. S nepHBIe CHITBL

84. PanmoaxtuBHOE U3IIYYEHHE U €T0 BH/IEL.

85. 3aKoH pagHOaKTHBHOTO pacnana. IlpaBuna cmemenmus,

86. SInepHBIe peaKIMy W WX THITHL

5.3. CamocrosTennnan pabora ofygaromerocs.

o paboTa ¢ JNEKNHMOHHBIM MATEpHATOM KaK 110 KOHCIIEKTaM, JIHTEpaType, Tak W
SIIEKTPOHHBIM HCTOYHUKOM HH()OPMAITHH

® BBINIOJTHEHHE QOMAITHETO 3aJaHKs B IIOJTOTOBKA K PEHTHHT-KOHTPOIISIM

° A KOHTPONA padOThl CTYIEHTOB, a TAKKe JUIS CTHMYJMPOBAHUS  CHCTEMATHYECKOTO

H3YHCHHs Kypca ()H3UKM B TeUeHME CeMecTpa IIPEAYCMOTPEHBI PEHTHHT-KOHTpoIm. OHu
TIPOBOJIATCS B IACEMEHHOM hopme

° AV KOHTPOJIS 3HAHKH CTYJICHTOB MPOBOIHTCS. IK3aMEH (1 12 cemectpe)

IIpuvepnrte Temer pedeparusabx pabot
1 cemectp
Du3iKka — HayKa IO3HAHMSA MHpA.
IIpoctpancTso u Bpems B pusmxe,
HUepnsie 1p1pe1 Bo Beenennoit.
VYuerne K.3. Inonkosckoro.
Mopnemuposanme mpomnecca PaClpOCTPAaHCHUS yJIAPHOH BONHEL NP B3PHIBAX B
Pa3IMYHBIX Cpenax.
6. Kunernka u TepMomnHaMuka Guonormyeckux mponeccos.
7. Ilopsinok u 6ecropsiiok B MHpe GOJIBIIHX MOTEKY,
8. OKCIepHMEeHTANbHEIE HCCTeNOBaRS SNICKTPOMArHUTHOTO TOJIS 3eMITH B 06IACTH
CBEPXHHU3KHX YaCTOT.
9. Illaposas monaus 1 e& IIPUPOA.
10. Maruurroe more 3emmm.
11. Momaus u eé IIPHPOIA.

M o LB b

2 ceMecTp
12, DneKTpHYecTBO B KHBEIX OpraHu3Max.
13.  Drexrpuuectro B arMocepe.
14. Jlasepro-nEnynmIpoBannbe THIPOOUHAMHYECKHE BOJIHEL
15. Ousnueckme metomsr PETHCTPAIHH 3EMIICTPSICCHME.
16. Ilpumenenwme YIBTPa3sByKa B HHTPOCKOIIHH,
17.  Buorpapus A.C. Ilonoga.
18.  Bomnokormo-onTHUYeCKHE THPOCKOIIEL.
19. Connre.
20. Kocmomormdeckoe KpacHOE CMEITEHHE.

Crmcox MOKeT GHITH 3HAUHTENBHO pacumpes. Temy pedepata cryinenTs: COTIIACYIOT ¢
IIpENoaaBaTeIeM.



®oHI  OHEHOUYHEBIX cpeacts  (@OM) s mposemenus aTTeCTalHH  YPOBHA

COPMHUPOBAHHOCTH KOMITeTeHIImi 00y49aroImuxcst 0 MUCIUILTHHE 0pOPMIISIETCS. OTHETBHEIM
JTOKYMEHTOM.

6. YYEBHO-METOJUYECKOE 1 HHP®OPMAIIMOHHOE OBECIIEYEHUE
AUCUILINHBL

6.1. KuurooGecnedeHHOCTE

Hanmenosanue JHTEPaTYpEL: aBTOp, I'on m3nanus KHHUI'OOBECITIEYEHHOCTE
HasBaHUeE, BUI W3aH,

Hann4ue B 31eKTpoHHOM KaTalore 3BC
H3JIaTENIBCTBO P

OcHoBHas matepatypa

l. KysnenoB, Apremuii
AprembeBny. Ousnka: Mexanmuka. http://e.lib.visu.ru:80/handle/123456789/3211
Monekynapras (u3nxka.
DIEKTPHIECTRO B  MArHEeTH3M.
OIeKTPOMArHUTHBIE KoNeGamus u
BONHBL OnTtHka : yaebHOe mocobue /
A. A, Kysmenos Birammvup ekt 2013
IOCy1apCTBEHHEIH YHHBEPCHTET
HMEHH ANeKCaHjpa I'puropresrua u
Huxonas I'puropeesuua CroneroBrrx
(Bal'Y) .— M3n. 2-e, ucmp. u nom. —
Bnamumup : Brnagmvupcekuit
TOCYNapCTBEHHEIH YHHBEPCHTET
MMeHH AnekcaHapa ['pHropeeBrua o
Huxonas I'puropsesnaa CTonetossmx
(Bal'Y), 2013 — 160 c. : mr —
Hmeetcs anextporHas BepcHA .—
Bubmrorp.: ¢. 155-156. ISBN 978-5-
9984-0337-8.

2 Ky, Anexcanap
AJlexceeBHY, Dusnka 1 http://e.lib.vIsu.ru:80/handle/123456789/2624
MEeTOAMIecK e yKasaHus K
TEOPETHIECKOMY MaTepHay,
TPaKTHIECKHM 3aHATHAM H
SaNaHHAM,  TecTaM,  KOMIUIEKCY
nabopaToOpHEIX paboT s CTYZIEHTOB 2013
MHCTAHIHOHHON (opMel 06yuenms /
A. A. Kymum, JI. B, I'pymckas ;
Biamimupcxuit TOCYIAPCTBEHHBIH
YHHUBEPCHTET MMEHM AJnexcaHmpa
I'puroprepmia u Hukonas
I'puropsesraa CroieToBBIx (Bnl'y),
Kadenpa obmeit u TIPHKITaHOMH
¢usHky ; oz pexn, A. A. Kynuma —
Brammvup : Branumupckuii
TOCYIapCTBeHHbIH YHHBEDPCHTET
HMEHH Allexkcannpa ['paropsenua u
Huxonas I'puropresmaa Cromerossrx
(BnT'Y), 2013 — 214 ¢. - HIL., Tabir.
— HmMeetes anektpornas Bepeus —
Bubmuorp.: ¢. 211-212.

3. ®m3HKa : MeToAHYeCKHe YKa3aHHAg
AT TOATOTOBKHM  CTYHEHTOB K http://e.lib.vlsu.ru:80/handle/123456789/3390
Tectuposanmio / A. ®@. Tankum [u
Iop.] ; Branmvepckuit
TOCYIapCTBEeHHBIH YHHBEPCHUTET
HMeHH AlntekcaHnpa [puropbeBmda i 2013
Hukonas I'prropresiga Cromerossix




(BnI'Y), Kadempa o6Gmeii u
NPUKIaTHOH GH3HKN .— Brnamumup :
BrnaguMupckmit  rocynapcTBeHHBIN
YHHBEPCHTET HMEHHM AJekcaHmpa
T'puroprermua i Huxomas
I'prropresuua Cronetossx (Bial'Y),
2013 .— 243 c. : w1 — Hmeerca
SIEKTPOHHaA BepcHa .— BuOiHorp.:
c. 242.

4. AwnToHOBa, M.A. OH3HKA.
Mexannka. MonekynapHas (u3uKa.
TepmomuHaMuka.  OIeKTPHYECTBO.
MargeTHsM. MexaHugeckne
koneOaHHS ¥ BOIHEL BoJHOBas
onrtuka: y4debHoe mocobue/ MLA.
AHTOHOBa. I0.K. KoxypuHa;
Bnagem. roc. ya-tr mM. A.T. u HT.
CronetoBslx. — Brnamumup: H3g-Bo
Bal'y, 2017 ISBN 978-5-9984-0776-
5

2017

JIOTIOTHATENbHAS THTEPATypa

1. T'ankun, Apxaguii ®enoposuy.
Jlekmun mo ¢msmke : B 4 u.

[yaeGHOe nocobue] / A. @. Tankus ;
BramuMupckmif  rocymapCTBeHHBIH
yauBepcuteT (Bal'Y) .— Brammmup
. BmammMmpckuit rocymapcTBeHHBLH
yamBepcuteT (Bal'Y), 2004-2007.

http://e.lib.vlsu.ru:80/handle/123456789/469
2004 - 2007

2. Yeproe A.I'. 3amauHHK 10
¢pusuxe: VuebHoe mocobme s
Bry3oB / A. TI. Uepros, A. A.
Bopobpes. — 8-e m3m., mepepad. M
Ior. — M. : @usmatmur, 2007. — 640
c. : wi., Tabm — ISBN 5-94052-098-
7.

2007

3. ImurpueBa, Enena BallepseBHa.
VuebHoe mocobue 1m0 Qusmke
mexanuka / E. B. Jlmurpuesa, B. C.

ITnemuBueR ; Brnapmvupckmit
rocymapcTBeHHBIH YHHBEPCHTET
(Bnl'Y) — Brammmup

BnamuMupckuil  rocymapcTBeHHBIH
yHuBepcuter (Bal'Y), 2009 — 143
c. : wmr, Tabn. — Hmeercs
SIIEKTPOHHas Bepcus .— bubuuorp.:
c. 143. ISBN 978-5-9984-0005-6.

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

2009

4. CapenbeB W.B. Kypc ofmeit
Gmukn : ygeGHOe mocobHe muA
BTy308: B 3 1. / H. B. CaBenpep. — 7-
e m3., crepeotunt. — CII6.: Jlams,
2007 - (Jlyymme KiIacCHYECKHE
yuebHnky) (Knaccudeckas yyeGHas
auTepatypa no ¢muke) (YueOHMKH
i BY30B. CnenuansHas
nureparypa). — ISBN 978-5-8114-
0629-6.

2007

6.2. Ileprognveckue U3IaHAN
KT® OKypran Texuuaeckont dusukn). Dnexrpornas pepens hitp:/journals.ioffe.ru/jtf/




6.3. UnTepHeT — pecypenl

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

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUTIIAHBIL
Jnst peanmsanuM IECHAIUIMHEI (DH3MKA HMEIOTCH CIICIHANLHBIE IIOMEIIEHUS ISt
IIPOBEACHUA 3aHATHH JIEKITMOHHOIO THIA, 33aHITHH IPAaKTHIECKOT'0 THIIA, TPYIIORBIX MU
MHIHMBAyaIIbHBIX KOHCYIBTALMH, TEKYIIEro KOHTPOIIS M IIPOMEKYTOUHOM ATTECTAIINH, & TAKKe
TIOMCINCHHS. I CaMOCTOATENbHOM  paboTel.  JIaGopaTopHEle paGOTEI TPOBOZSTCS B

11abopaTOPUSIX MEXaHUMKH U MOJEKYJIspHOH pu3mkmn( 428, 429), snextpomarseTHsMa ( 425, 426),
onTHKH (422, 424).

IlepedeHs nCIONB3YeMOro JIMNEHSHOHHOTO NPOrPAMMHOTO OGECICUCHHS: IAKET 0HCHBIX
nporpamm Microsoft Office, Microsoft Open Licence — 61248656
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JIMCT NEPEYTBEPK /IEHUS
PABOYEH ITPOTPAMMBI U CITUILIAHbBI

Pabouas nporpamma ono6pera Ha 20 /20 yueOHBIH To1a
IIporoxon 3acenanus kadeapsr Ne 0T roma
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IIportoxon 3acemanms kadenpsr No 0T roma
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