MuHUCTEPCTBO HAYKU U BbICIIero oopasosanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 0Opa30BaHUS
"AMypPCKHI TOCYIapCTBEHHBIN yHUBEPCUTET"

YTBEPXJIAIO
[TpopexTop no yueOHOM 1 HAyYHOU
paboTte
Jleiida A.B. Jleiida
« 1» ceHrabps 2023 1.
PABOYA I[TPOTPAMMA
«DOU3NKA»

Hanpasnenue noarorosku 24.03.01 PakeTHbie KOMITJIEKChI 1 KOCMOHABTHKA

HanpasnenHnocts (mpoduiib) 00pazoBaTenbHOM MporpaMMbl — PakeTHO-KOCMHUUecKasi TEXHUKA
KBamuduxamms Beimyckanka — bakamasp

I'og Habopa — 2023

®opma obyueHust — OuHas

Kypc 1,2 Cemectp 2,34

Ox3amen 2,3,4 cem

OO6mmas Tpy10eMKOCTh AUCHUILUTUHBI 329696.0 (akamem. yac), 11.00 (3.e)

CocraButens B.®. YinbsHbIueBa, NOLEHT, KaHA. (GU3.-MaT. HAYK
NmxenepHo-pusndeckuii pakymbTeT

Kadenpa ¢uszuku

2023



Pabouas mnporpamma cocrtaBieHa Ha OCHOBaHUU DeaepaibHOTO TOCYJIaPCTBEHHOIO
oOpazoBarenpbHoro cranaapra BO gna nanpaBnenus noarotoBku 24.03.01 PaketrHbie
KOMIUIEKCHl 1 KOCMOHABTHKA, YTBEP)KICHHOIO MTPUKa30M MUHUCTEPCTBA HAYKU M BBICIIETO
oOpazoBanus Poccuiickoit @eaeparuu ot 05.02.18 Ne 71

Pabouas mporpamma obcyxaeHa Ha 3aceqanuu Kadeapsl GU3NKA

01.09.2023 r. , TpoToKoJ Ne 1
3aBeayronuii kaheapoi CrykoBa E.B. CrykoBa

COI''TACOBAHO COI'JTACOBAHO
VYuyeOHO-METOANYECKOE YITPABICHHUE Beimyckaromas kagenpa

Yankuna H.A. Yankuna ConoBbeB B.B. ConoBbeB

« 1» ceHTsa0ps 2023 r. « 1» centsabps 2023 r.
COI''TACOBAHO COI''TACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u

TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

« 1» cenrsabps 2023 r. « 1» cenTa0ps 2023 r.




1. HEJIN U 3AJIAYUN OCBOEHUSA JUCLHUITIINHbI

Leanb aucuMIIMHBI
nojyuyeHue (GpyHIaMeHTAIbHOTO 00pa30oBaHUs, CIOCOOCTBYIOIIETO TOTOBHOCTU MPUMEHSITh
0a30Bble €CTECTBEHHOHAYYHbIE 3HAHUS, METOJbl TEOPETUYECKOTO M IKCIEPUMEHTATBLHOTO
HCCIIeIOBaHUS B TPOGECCHOHAIBHOM IeATeTbHOCTH.

3anaum JUCHUILIMHBI:
— copMUpPOBATH HAYYHOE MUPOBO33PEHUE Uepe3 U3yueHne PyHI1aMeHTATbHBIX (PU3MUIECKUX
3aKOHOB, TEOPUl, METOOB KIACCUYECKON U COBPEMEHHOM (hU3UKH, BKIIIOUAs MIPECTaBIIEHUE
O TpaHULIAX UX MPUMEHUMOCTH;
—  pa3BUTh CIIOCOOHOCTh  BBISBJISITh  €CTECTBEHHOHAYYHYIO CYIIHOCTH  IPOOJIEeM,
BO3HUKAIOIIUX B X0J/1€¢ MPOo(ecCHOHAIPHON NeSITeIbHOCTH U MPUMEHSTH I UX pa3pericHus
OCHOBHBIC 3aKOHBI €CTECTBO3HAHUS U COOTBETCTBYIOIIME METOIbI MaTEMaTHYECKOTO
aHaJIM3a U MOJICTIUPOBAHMUS;
— copMupoBaTh HABBIKM MPOBEIEHUS KCINEPUMEHTA, OOyUYUTh METOJaM HaOJIOAeHUS U
M3MepeHuss  (PU3MUeCKMX  BEIMUYMH HW  crocodaM  CTaTUCTUYECKOW  0OpaboTKH
IKCIIEPUMEHTAJIBHBIX JTAHHBIX.

2. MECTO JUCHMILIMHBI B CTPYKTYPE OII BO
HuctummmHa «Pu3nKa» BXOAUT B 0a30BYIO YaCTh YUeOHOTO TUIaHA U SIBJISETCS OCHOBOM IS
M3Y4YEHUs TOCIEIYIONUX JAUCIUIUINH, TakuxX Kak: «TepMmommHamMuka M Teruiomnepemadar,
«DNIEKTPOTEXHUKA U IJICKTPOHUKAY, « MaporazoaspoguHaMuKa» v Jp.
s OCBOEHUs AMCIMIUIMHBI HEOOXOIUM O0a30BBIM YpPOBEHb IMKOJBHOW IMPOTPAMMBI IO
¢dusnke, anredpe U reOMETpPUU, a TAKXKE IJIEMEHTHI BBICIICH MaTEMaTUKU (M3ydyaeMOd B
MIPEAIIECTBYIOIIEM CEMECTPE): JICUCTBUS HaJl BEKTOPAMHM, BKJIIOYAsT TIOHSATHS CKaJIIPHOTO U
BEKTOPHOTO TPOU3BEJICHUS, TPUTOHOMETPUYECKUE (PYHKIIMM M JIEHCTBUS C HUMHU, OCHOBBI
nuddepeHITnpoBaHUsI, UHTETPUPOBAHUS, TTOHATHE JIorapudma.

3. KOMIIETEHLNHN OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA INCHUIIMHBI 1 UTHAUKATOPBI UX JOCTUKEHUA

3.1 O6enpodeccuoHaIbHbIE KOMIIETEHIIMU U UHIUKATOPBI UX JOCTUKEHUS

Kon u HamMeHoBaHue | Kom © HamMeHOBaHWE WHIUKATOpA JIOCTYDKCHHS
o01enpodecCuOHaATBLHOM o01IenTpodecCHOHATBHOM KOMIIETEHITUN

KOMITETEHLIUU

OIIK-1. Cnocoben mnpumensars | U — 1 OIIK-1

€CTECTBEHHOHAYYHBIE 1 |3HaTh: - TEOPUI0O M OCHOBHBIE 3aKOHBI B 00JIaCTH
OOIIIeMHKEHEPHbIE 3HAHMUS, | ECTECTBEHHOHAYYHBIX U OOIIEUHKEHEPHBIX JUCITUTIINH.
METO/IbI Mmatematuueckoro | M1 — 2 OITK-1

aHamM3a W MOJACIUPOBAHWS, | YMETh. - TPUMEHATh METOJBl MaTeMaTHYECKOTO
TEOPETUYECKOTO W |aHalM3a W MOJIECJIUPOBAHUSI B TPOodecCHOHAIBHOMN
IKCIIEPUMEHTAIBHOTO NEeSITeTbHOCTH;

HCCIIeIOBAHUS B| - MPUMEHSITh METO/IbI TEOPETUUECKOTO u
npodeccuoHaIbHON 9KCIIEPUMEHTAIIBHOTO WCCIIeIOBAHUS B
NeATeTbHOCTH npodeccnoHaIbHOHN ASITEIIHFHOCTH

4. CTPYKTYPA INCLHUIIJIMHBI

OOmass TpyaoeMKocTb JucuMIuinHbl  coctaBisieT 11.00 3auverHsix egunuipl, 329696.0
aKaJIEeMUYECKNX YaCOB.

1 — Ne /it
2 — Tema (pa3zaenn) AUCUUILUIMHBI, KypcoBasi paboTa (MPOEKT), MPOMEKYTOUHASI ATTECTAIUS

3 — Cemectp



4 — Buibl KOHTAKTHON PaOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)
4.1 —JI (JIexuum)

4.2 — JIexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHSA)

4.4 — ITpakTUUECKHE 3aHITHUS B BUJIC TPAKTUIECKON TMTOATOTOBKHU
4.5 — JIP (JTabopaTopHbie paboOThI)

4.6 — JlabopaTopHble paOOThI B BU/I€ IPAKTUYECKON TOATOTOBKHU
4.7 — UKP (Mnas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJIb TEOPETUUECKOTO OOyUCHMS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTposb (B akaieMUYECKUX Yacax)

6 — CaMocTtosTenpHas paboTa (B akaJeMHUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 7
4114243144 (45]146(47]148(4.9

1 BBenenue B 2 11 2 2 3amura j1a0.
Kypc Qu3nku paboTHL.

2 1.®uznyeckue 215 2 4 IMucsmenHbIN
OCHOBBI oIpoc.
MEXaHUKH KonTtponsHas
1.1 DneMeHTHI paborta.
KUHEMAaTUKHU

3 1.2 3akoHBI 2 |4 2 2 4 3amuTa 1a0.
HrroToHa. pabor.
JuHamuka KonTponbsHas
YaCTHUILL pabora.

4 1.3 Junamuka 216 2 8 4 Tecr. 3amura
CHUCTEMBI 11a6. paboT.
MaTepHaTbHBIX KonTtponbpHas
TOYEK. 3aKOHBI pabota
COXpaHeHUs

5 1.4 DneMeHTHI 2 12 2 4 KontponbHas
MEXaHUKH pabora.
JKUIKOCTEN

6 1.5 ITpunuuner |2 |2 2 4 ITucbmeHHbIN
CIIeIIMATbHOMN orpoc.
TEOPUHU KontponbHas
OTHOCHTEIIBHOC pabora.
™

7 121 2 |4 1 4 Tecr.
MonekynsipHas KonTponsHas
dbusuka u pabora.
TepMOAMHAMUKA
2.1
Muxkpockonuuec
KHE COCTOSTHUS

8 2.2 212 1 4 Tecr.
CraTtuctuyeckue KonTtponbHas
pacrpenecHus pabora.

9 ]2.3 3akonbl 2 |4 4 2 6 Tecr. 3amura




TEPMOAMHAMUK nmab. pabor.
u KontponbHas
paborta.

10 | 2.4 Peanbuble 4 6 3ammra 1a0.
rasbl, XUIKOCTU pabor.

Y TBEpAbIC Tela

11 | Ox3amen 0.3 |35.7

12 | 3. 10 4 Tecr. 3amura
DIeKTPUIECTBO mab. pabor.

Y MarHeTU3M KouTtponphas
3.1 paborta.
DNEeKTPOCTaATUK

a

13 3.2 4 2 3amuTa 1a0.
ITocTossHHBIN pabor.
IMEeKTPUUCCKHUI KonTtponbsHas
TOK pabora

14 | 3.3 IIpupona 8 4 IMucsmenHbIN
MAarHUTHOTO oIpoc.

OJIsA Jamura j1a0.
pabor.
KonTtponrpHas
paborTa.

15 | 3.4 MaruurtHsie 4 2 3amura 1a0.
CBOICTBa pabor.
BeIIeCTBA

16 | 3.5 3akonsI 8 3.0 ITuceMeHHBII
3NIEKTPOMATrHUTH OTpoc.

O MHIYKIIUH. KonTtponsHas
VpaBHeHUs pabota
Makcsemia

17 | Ox3amen 0.3 ]26.7

18 | 4. Konebanus u 4 4 Tecr.

BOJTHEI KonTtponsHas
4.1 pabora
I'apmonmnueckue

KoJIeOaHMS

19 | 4.2 BonHoBBIE 4 6 Tecr.
MIPOLIECCHI KonTtponrpHas

paborTa.

20 | 5. Onruka 6 6 3amura 1a0.
5.1 pabor.
I'eomeTpuueckas KountponbHas
Y BOJTHOBAS pabora.
OTITUKA

21 | 5.2 KBaurossnle 4 6 3amura j1a0.
OTITUYECKUE pabor.
SIBJICHUS KonTtponsHas

pabota

22 | 6. dusuka 4 4 ITucbMeHHBIH
aToMma, OIpoc.
ATOMHOTO siApa KonTtponsHas
u pabora.

3JIEMEHTAPHBIX
YaCTHII

6.1 OcHOBBI
KBaHTOBOU




MEXaHUKH

23 | 6.2 ®usuka 4 16 2 2 6 3amura 1ab.
aroma pabor.

KonTtponrpHas
pabora.

24 | 6.3 DneMeHTHI 4 12 4 4 3amuTa 1a0.
l1)5€370 9% pabor.
TBEP/IOTO Tena

25 | 6.4 DneMeHTHI 4 |4 4 2 6 3amura 1a0b.
[1)3632009%1 pabor.
ATOMHOTO si/Ipa KonTponrHas
u pabota
3IeMEHTaPHBIX
JaCTHII

26 | Ox3ameH 4 0.3 |35.7

Uroro 102.0 48.0 48.0 000009 98.1 | 99.0

5. COAEP KAHUE JNUCLHUITIIMHbI

5.1. Jlexkuun
No 1/ HaumMeHnoBaHue TeMbl Copepxanue TeMbl (pa3aena)
II (paznena)
1 Beenenue B kypc puzuku [Tpenmer (11766370978 Meton (buznueckoro

UCCIEIOBAHUSA:  OMbBIT, TUIOTE3a, OIKCIEPUMEHT,
Teopusi. Marematuka u ¢usuka. Ponb ¢usuku B
W3YYeHUH 3aKOHOB mpupoabl. CBs3b U3k U
MHXEHEepHbIX HayK. OO1asi CTpyKTypa M 3aJauu Kypca
¢usuku. Pexomenayemas yueOHas turepartypa.

1.dusnueckue OCHOBEI
MEXAHUKU
1.1 DneMeHTHl KUHEMATUKU

Mexanndeckoe naBipkenne. Dusmdyeckue MOIEIU:
MaTepuajabHasi TOYKa, CUCTeMa MaTepUaJIbHBIX TOYEK,
abCOIIOTHO  TBEpPJOE  TeENO, CIUIOIIHAs  cpefa.
ITpoctpancTBo 1 BpeMs. Kunemartuueckoe omucanue
JIBUKEHUS. CkopocTb, YCKOpEeHHUE u ero
COCTABJISIIOIINE MpPU KPUBOJUHEHHOM JBUXKEHUHU.
JIBrKEeHNE MATEpPUATBHOM TOYKH II0 OKPYXHOCTH.
VriooBasi CKOpOCTb M YIJoBoe YyckopeHue. CBA3b
JIMHENHBIX " YTIJIOBBIX KUHEMATUYECKUX
XapaKTEPUCTHUK.

1.2 3akousl HerotoHa.
JIlnHaMuKa 4acTHIL

OcHoBHas 3aaya IMHAMUKU. Macca, UMIyJibC, CUIA.
ITepBrIii 3akoH HbplOTOHA M MOHSTHE MHEPIMAIbHOMN
cucteMbl otcuéTta. Bropoin 3akoH HproToHa kak
ypaBHEHUE JABWXKEHUSA. [paHulbl TPUMEHUMOCTHU
KJIACCUYECKOTI'0 CIIOCO0Aa OMMCAHUS IBMKEHHUS YaCTHII.
Tpertuii 3akoH HproToHa. Cuiibl B MEXaHUKE.

1.3 JIuHamMuKka  CHUCTEMBI
MaTepUaIbHbIX TOYEK.
3aKOHBI COXpAaHEHHS

BHyTpeHHHEe ¥ BHEIIHUE CUJIBI MEXaHUYEeCKOMU
cucreMbl. MIMITyJIbC CHUCTEMBI MaTEpPHATBHBIX TOYEK.
3aKOH COXpaHEHMs] UMITyJIbca Kak (pyHIaMEHTaIbHBIN
3akoH Tnipuponanl. LleHTp Macc (LIlEHTp HHEPIUH).
Teopema o ABMXKEHUM IIEHTpa Macc. MexaHuvecKas
pabora u KWHeTHYeCKass JHeprus. MOIIHOCTE.
KoncepBaTuBHBIE ¥  HEKOHCEPBATHUBHBIC  CHIIBL.
[MoTenumanbHast SHEPTHUsl. CBsi3b MEXTY
KOHCEPBATUBHOW CWJIOM M MOTEHUHUAIILHON 3HEPTUEH.
3aKOH COXpaHEHUs SHEpPruM B MexaHuke. TBEpmoe




Teno B MexaHuke.  KuHernueckas — sHeprus
BpAalaTEIbHOTO IBWXXEHUS TBEPAOIrO Tejaa. MOMeEHT
MHepuUuMn TBEpHoOro tena. MomeHT cuiibl. OCHOBHOM
3aKOH IMHAMUKU BPAIATEIbHOIO ABMKEHUSA. MOMEHT
MMITYJIbCa. Y PAaBHEHUE MOMEHTOB. 3aKOH COXPAaHEHUS
MOMEHTA UMITYJIbCA.

1.4 DneMeHTEHI
JKUIKOCTEN

MEXaHUKU

NneanbHass u  Bsaskas >kujakoctu. CraluoHapHOE
TEUEHUE UIeATbHOMN KUAKOCTU. JInHUM 1 TpyOKa TOKA.
VpaBHeHUE HEPA3PBIBHOCTU. Y paBHEHUE bepHyu.

1.5 ITpuHIUDBI ClIeUAIbHON
TEOPUU OTHOCUTEITbHOCTHU

OCHOBHBIE ~ TIOCTYJaThl  CHEIMAIbHOH  TEOpUH
otHocutenbHOCTH (CTO). ITpeobpazoBanus JlopeHia.
DIIeMEHTBI PENSTUBUCTCKON JTUHAMUKU:
pPENISITUBUCTCKAsl Macca, MMIYJIbC W JHEPrus.
VYpaBHEHHE JBWKEHUS PEISITUBUCTCKONW YaCTHIIBI.
BzanmocBs3b Maccel u sHepruu. IlomHast sHeprus
YaCTUITbI. B3aMMOCBSI3b SHEPTUU U UMITYJThCA.

2.1 MonekynsipHasi ¢pusuka u
TEPMOJMHAMHUKA

2.1 Mukpockonuueckue
COCTOSIHUS

CTaTUCTUYECKUH M TEPMOJMHAMMUYECKUNA METOJbI
UCCIIEIOBAHUS MAaKpPOCKONUYECKUX cucteM. OCHOBHbIE
IIOJIOKEHUSI MOJIEKYJIAPHO- KHUHETUYECKOM TEOpHUU
BewiecTBa. Mpaeanbublii ra3z. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO- KHUHETUYECKOM TEOpUU. YPpaBHEHUE
COCTOSIHUS UJealibHOTO rasza. CpelHss KMHEeTH4ecKas
9HEPI'Usl MOJIEKYJI.

2.2 CraTucTU4YeCcKue
pacnpeneneHus

3aKOH pachpefeieHHssT MOJEKYJI 10 CKOPOCTSIM
TEIMJIOBOTO JBIKEeHMS (pacmpeneneHne Makcsema).
CKOpOCTH TEIUIOBOTO JBW)XKEHUs dvacTuil. CpemHsis
KMHETHYeCKas JHeprusi vacTull. PacrpeneneHue
YaCTHI[ B IOTEHIMAIBHOM I0JIe (pacIpeeieHue
Bonwsimana). bBapomerpudeckas ¢popmyia.

2.3 3aKOHBI TEPMOJUHAMUKU

Uucno creneHeit cBoOOabl. 3aKOH paclpeneieHus
9HEPrUU MOJIEKYJI 10 CTENEHSIM CBOOOABI. BHyTpeHH s
sHeprusi. PabGora raza mnpu u3MEHEHMHM OOBEMA.
KomuuectBo Temnorel. CrnocoObl  Terionepenayu.
IlepBoe HaYanO TEPMOJAMHAMUKHU U €r0 IPUMEHEHHUE K
nzonpoueccam.  Temmoémkocts.  OOpatumble U
HeoOpaTuMble MPOLIECCHI. DHTpONHSs B
TepMoauHaMUKe. BTopoe Hadano TepMOAMHAMUKH.
Termossle Mmamubbl. ukn KapHo, Tepmuueckuii
KII/I TermioBoi MallIMHEI.

10

2.4 PeannHblie rassl,
JKUJIKOCTU U TBEP/IbIE Tea

VpaBHenue  Ban- ngep- Baanbca.  CpaBHeHue
TEOPETUUYECKUX U  IKCIEPUMEHTAJIbHBIX H30TEPM.
Kputnueckass Touka. YcaoBue CKUKEHUS pealbHBIX
razoB. MHcnapenue, cyOnumanus, IUJIaBJICHUE U
kpuctajuimzauus. da3oBbie paBHOBecHs U (a30BbIC
MpeBpaICHUS.

11

3. DJEeKTPUYECTBO u
MarHeTu3M
3.1 DnekTpocTraThKa

DIeKTpruyecKuil 3apsa. JAuckpeTHOCTh 3apsiaa. 3aKkoH
coxpaHeHus 3apsaa. 3akoH Kymnona. HanpsixéHHoCTh
NEKTpUUECKOoro Tmojs. [lpuHUMN Cynepro3uluu.
IMToTok BEKTOpA. Teopema l'aycca TS
NEKTPOCTATUYECKOTO MOJII B BakKyymMe M  ee
IIPUMEHEHME [UJIs1 pACUETa JIEKTPOCTATUUECKUX TTOJIEH.
LHupkynsums BEKTOpa HaMPsHKEHHOCTH




3JIEKTPOCTATUUECKOTO TOJIs. Pabora B
anexkTpocTatuueckoM moje. Ilorenuuman. PasHocTh
MOTEHIUATIOB. DKBHUIIOTEHIMAIbHBIE TOBEPXHOCTH.
Cas3b HATPSKEHHOCTHU c MOTEHIIUATIOM.
DNeKTpUYeCKUd  Aunoab. J{UMOJBHBII ~ MOMEHT.
[MTonsapuzanust  AUAIEKTPUKOB.  JludnmekTpudeckas
BOCIIPUUMYUBOCTh M  MPOHUIIAEMOCTh.  BekTop
aneKkTpuueckoro cmemenusa. Tepema [Iaycca ms
3JeKTpocTaTuueckoro mnossi B cpeae. [IpoBogHuku B
3JIEKTPOCTATUUECKOM  MOJIe.  DJIEKTPOCTATUYECKAs

WHJTYKIIHS. DIIeKTPOEMKOCTh MIPOBOHUKOB.
Konpgencatopsr. DNEKTPOEMKOCTD OaTapen
KOHJIEHCATOPOB. Dneprus 3apSKEHHOTO

KOHACHCATOPA U SJICKTPOCTATUYCCKOTI'O I10JIA.

12

3.2

ITocTosguusIit

3JIEKTPUYECKUN TOK

VcnoBusi ~ BO3HMKHOBEHUS U CYIIECTBOBAHMS
noctostHHOTO Toka. Cma toka. CTOpPOHHHE CHITHI,
ucrounHuku toka, I/C. 3akon Oma 11 OTHOPOJHOTO
U HEOJHOPOJHOTO YyYacTKa IeNHu. OJIEKTPHUUYECKOe
CONPOTHUBJIEHHE U TMPOBOAUMOCTb. [I1O0THOCTH TOKA.
3akonsl Oma B auddepeHnuanbHoi dopme. 3akoH
Ixoyns-Jlenna. IMpasmra Kupxroda.

13

3.3 Ilpupoga MarHUTHOTO

ITOJIA

CBolicTBA M XapaKTEpPUCTUKA MATHUTHOTO IIOJI.
CunoBple JIMHUM MAarHUTHOro mnoiysi. 3akoH buo-
CaBapa- Jlammaca.  IlpuHimunm  Cyneprio3ulIUH.
MarautHoe 1oJ€ KpPYroBOrO MU NPSAMOJIMHENHOIO
Toka. [loHsTHE O LUPKyISUMM BEKTOpAa MArHUTHOMU
WHYKIIMH, 3aKOH TotHOTO ToKa. Cuia Amnepa. Cuna
Jlopenua. [IBWkeHHME  3apsDKEHHBIX — 4YacTUILl B
MarHuTHOM IIOJIE.

14

3.4 MardutHele CBOICTBa

MarautHoe mMoJjie B BelIeCTBE. THUIbI MAarHETUKOB.
MonekynsipHble TOKU. MarHuTHbIE MOMEHTBI aTOMOB.
HamaranyenHoctb. MaruutHass BOCIPUUMYUBOCTb U
MPOHUIIAEMOCTh. JJIEeMEHTapHasi Teopus [Jgua- u
nmapamarietTusma.  CBolicTBa  (peppOMarHeTUKOB.
[Tpupona peppomarnerusma.

15

BeIllecTBa
3.5 3aKOHBI
3JIEKTPOMATHUTHOMN
UHIYKIUH. YpaBHeHUs
Makcsemnna

MarnutHbiil moTok. Teopema ["aycca 11t MAarHUTHOTO
nojisi.  SIBiieHUE  AMEKTPOMATHUTHOW  MHIYKIIUH.
[TpaBuno Jlenuna. Camounaykuusi. MHIyKTHUBHOCTB.
DHeprusi MarHUTHOTO TOJiE B HedeppOMarHUTHOU
M30TpONHOM cpene. OOIIas XapakTepuUCTUKA TEOPUU
MakcBemma. BuxpeBoe anekTpuueckoe mnoie. Tok
cmemenusi. Cucrema ypaBHeHuil MakcBema B
WHTETpaJIbHOH (hopMe.

16

4. KosebaHUd 1 BOJIHBI

4.1
KoJIeOaHus

I'apmonuueckue

[TousiTue o KomebaTenbHBIX Ipoleccax. Bujubl
kojeOanuii. EmuHeli nmoaxon K - KoJeOaHUSIM
pasimuuHOi  ¢u3muecko  mpupoasl. CBOOOIHBIE
He3aTyXaroume rapMOHUYECKHE KoJIeOaHu
(MexaHWYeCKMe W JJIEKTPOMArHUTHbIE) M HX
xapaktepuctuku. JuddepeHunanbHoe ypaBHEHUE
CBOOO/THBIX He3aTyXarouux rapMOHUYECKHUX
KoJIeOaHUM, COOCTBEHHAsi 4YacToTa. DJIEKTPUUYECKUN
KoJIeOATeIbHBII KOHTYpP. YpaBHEHHE 3aTyXaroIIMX




3JIEKTPOMATHUTHBIX KoJIcOaHuH, KO3 PULIHEHT
3aTyxaHus. [lpuuuHbl 3aTyxaHus KoJeOaHUH B
peabHBIX KOJIEOATEeTbHBIX CHCTeMax. BBIHYKICHHbBIE
JJIEKTPOMArHUTHBIE KoJjiebaHus. IlepeMeHHBIN TOK.
Pe3onanc.
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4.2 BOJTHOBBIE MPOIIECCHI

I[IpogonbHble M TOmepeuHble BOJIHBL. [lmockas u
chepuyeckasi BOJIHBI. YpaBHEHHE IUIOCKOW OeryImei
BOJIHBI. BoJiHOBOE ypaBHEHUE. DJIEKTPOMATrHUTHbIE
BOJIHBI U MX CBOWCTBA. DHEPrus 3JIEKTPOMATHUTHBIX
BOJIH.

18

5. Onrtuka
5.1  T'eomerpuueckas U
BOJIHOBAsI ONTHKA

3aKoHBI TeOMETpUUECKON onTUKU. BoHoBas mpupoaa
cBera. MOHOXPOMATUYHOCTh U KOT€PEHTHOCTb.
Cnoco6ml MOJIyYEHUSI KOT'€PEHTHBI BOJIH.
HNurtepdepenums CBETOBBIX BOJIH. VYcnoBusg
HaOIIoACHUS HHTEPGEPEHIIMU. Y CJIOBUSI MAKCUMyMa U
MUHUMYyMa npu uHTepdepeHuuu. Judpakmms ceta.
IMpunumn Irolirenca- ®penens. Judpakiuu DOpenens
nu ®paynrodepa. Meton 3o Dpenens. Audpaxums
Ha OJIHOW IIeIu U OJHOMEPHOHN Iu(pakIimOHHON
pemetke. [Tongapuzanus ceera. [loaspuzatopsl. 3akoH
Mamoca. 3akoH bproctepa.
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5.2 KBaHTOBBIE ONTHUYECKHE
SIBJIEHUS

TersioBoe M3IydyeHUE M €ro XapaKTEPUCTUKHU. 3aKOH
Kupxroda. 3akoHbl H3IydyeHHs aOCOJIOTHO YEPHOTO
Ttema. KBaHTOBBIN xapakTep wusiyueHus, Qopmymna
IInanka. KopnyckyasipHO- BOJTHOBOU Jlyaju3M CBeETA.
Macca u wumnynasc ¢otoHa. DPOTOINEKTPUUECKUI
3¢ deKkT, ombITHBIE 3aKOHBI BHelIHero (otoaddexra,
ypaBHeHUE DHHINTEIHA.
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6. du3uKka aToMa, AaTOMHOTO
sapa M 3JEMEHTapHBIX
YaCTHUII

6.1  OcHOBBHI
MEXaHUKHU

KBAHTOBOM

YHUBEPCATBHOCTD KOPIYCKYJISIPHO-
Jlyaqd3Ma CBOWCTB uyactull. BounHbl 1e bpoiins.
CooTHomieHue  HeomnpeneneHHocteit  ['eiizenbepra.
I'paHUIIBI TTPUMEHUMOCTH KJIACCUYECKOH MEXaHHMKH.
BonnoBass ¢QyHkius, ee cBoiWcTBA W (PU3HMUYECKUI
cMbica. YpaBHeHue Illpenunrepa (BpemMeHHOE U
CTAIIMOHAPHOE). ITpocreiiue 3aaun
HEPEJISITUBUCTCKOM KBAHTOBOM MEXaHUKHU: CBOOOIHAS
YyacTUIlAa, YacTUIA B OJHOMEPHON MPSIMOYTOIbHOU
OECKOHEYHO  TJIyOOKONH  MOTEHUMAJTbHOW  siMe.
TynuenbHbIN 3G (DEKT.

BOJIHOBOTI'O

21

6.2 dusuka atoMma

3aKOHOMEPHOCTH JIMHENYATBIX CIIEKTpPOB,
o0oOmennas ¢opmyna banbmepa. Mopgenun artoma.
OmeiTel Pesepdopaa. [Tocrynater bopa n mpumenenue
Teopun bopa K BOAOPOIONMOAOOHBIM  aTOMAaM.
3HaueHue U HemoctaTku Teopuun bopa. Atom
BOJOPOAA B KBAHTOBOW MexaHMKe. KBaHTOBBIE uncia.
CouH 3JeKTpoHa, CIMHOBOE KBAHTOBOE YHCIIO.
I[Tpuauun Ilaynu. Pacnpenenenue 5JI€KTpOHOB B
aTOME II0 COCTOSIHUSAM. MHOIO3JIEKTPOHHBIE ATOMBI.
[TpyHIUIT MOCTPOEHUS TMEPUOAMYECKON  TaOIUIIbI
MenpeneeBa.
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6.3 DJIeMEHTEI
TBEPAOIO Teja

busuku

OCHOBBI 30HHON T€OpHUsI TBEPABIX TeJl. 3aOJIHEHHUE
30H 9JeKTpoHaMU. [IpOBOOHMKH, NIMAJIEKTPUKU U




nojaynpoBogHuku.  CoOcTBeHHAs
MPOBOJMMOCTD MOJYITPOBOJHUKOB.

u IIpuMCECHas

23 6.4 DJIeMEHTEI
ATOMHOTO spa

OJICMCHTAPHBIX YaCTHI]

busnkn

n

CtpoeHue aTtoMHOTO sapa. ATOMHOE M MaccoOBOE
YUCIIO. SnepHbie CHUJIBI. DOHeprus CBSI3U.
PanyoakTUBHOCTE M ee 3aKOHBL. PaanoakTUBHOE
npeBpaiieHue saep. [lonsarue o6 ycToHUUBOCTH spa.
SlnepHble peakliMd WM WX OCHOBHBbIE THUNBL. llenHas
peakuusi neieHus. SaepHoe OpykHue U - sAepHas
sHepretuka. [Tpobiembl ympaBisieMol TepMOSIIEPHOM
peaKInH. KocMmuueckoe U3JIy4YeHUe Turmsr
B3aUMO/JICCTBUIN 3JIEMEHTAPHBIX YacTull. YacTullbl U
aHTUYACTHUIIHI.

5.2. IlpakTHyeckue 3aHATHUS

HaunmMenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI

DJeMeHTHI KHHEMAaTHUKA

Pemrenne 3amau: Knunemaruueckoe onucaHue ABUKEHUS.
CKOpOCTb, YCKOPEHHE M €ro COCTaBIISIIOIINE TMpU
KPUBOJIMHEMHOM JBWXXE€HUM. [[BHXKEHUE MaTepHaIbHOM
TOUKU TIO OKPYKHOCTH. YTJIOBasi CKOPOCTh U YIJIOBOE
YCKOPEHHUE. CBa3b JIMHENHBIX u YTJIOBBIX
KMHEMATUYECKUX XaPaKTEPUCTHUK.

3akonsl Hprotona. Jlunamuka | Pemenue 3amau: OcHoBHas 3ajgauya JuHaMuKu. Macca,
YaCTHUI] UMIYJIbC, cuiia. Bropoii 3akoH Hel0TOHA Kak ypaBHEHUE

nBuxeHus. Tperuit 3akoH Hetorona. Cuiibl B MEXaHUKE.
JuHamuka cuctemsbl | Pemmienne 3amau: 3akoH  COXpaHEHMsI  HMITyJIbca.
MaTepuaJbHBIX TOYeK. 3akKoHBI | MexaHudeckass paboTa U KUHETHYECKas DHEPrus.
COXpaHEeHUS MormHocts. IloTeHumanbHas 3Heprus. CBs3b MEXIAY

KOHCEPBATUBHON CWJIOM M IOTEHUMAJIBHOW JHEPTUEH.
3aKOH COXpaHEHUs 3HEpruv B MexaHuke. OCHOBHOMU
3aKOH JMHAMUKHU BpallaTEeJIbHOTO NBMXEHUSA. MOMEHT
cuibl. MoMeHT uHepuuu TBEproro tena. Kunertnyeckas
DHEPrysl BpAIATEIIBHOIO JBW)XKEHUS TBEPAOrO Tena.

MomeHT uMmnyibca. YpaBHEHME MOMEHTOB. 3aKOH
COXPAHEHUs MOMEHTA UMITYJIbCA.

DJleMEHThl MEXaHUKH KuakocTeil | Pemenue 3ajau: YpaBHeHue HEPa3pBIBHOCTH.
YpaBuenue bepHymm.

[TpuHumme! cnienuanbHoOM Teopun | Permienue 3a1au: [TpeobpazoBanus JlopeHua.

OTHOCUTEIIBHOCTH VYpaBHEeHUE [BUXKEHUS  PEISTUBUCTCKOM  YaCTUIBI.

B3auMocBsi3p Maccel u OHCPInUu. ITonnas OHCPIusd
yacTulbl. B3anmMocBs3b OHEPIur U UMITYyJIbCa

MI/IKpOCKOHI/IquKHC COCTOSAHUA

Pemienue 3amau: OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-

KUHETMYECKOM  TeopuM.  YpPaBHEHHE  COCTOSIHUS
uneanbHoro rasa. CpeaHsss KUHETUYECKas JHEPrus
MOJIEKYII.

Craructuyeckue pacnipenenenusi | Pemenne 3amau: CKOpPOCTH  TEIUIOBOTO  JIBMXKEHMS

yactull. CpeHsIsl KMHETUYeCKash JSHEpPrus  4YacTHIl.
Pacnpenenenne boabiiMaHa 4acTull B MOTEHIIMATIbHOM
nosie (pacrnpenenenue bonbimana). bapomerpuueckas

dhopmyna.

3aKOHBI TCPMOJINHAMHNKHU

Pemenue 3anau: Buyrpennsis sneprusi. PaGora raza npu
u3MeHeHun o0beéMa. [lepBoe HaYaI0 TEPMOAUHAMUKHI U




€ro IpPUMEHEHHE K uszolpoueccaM. TerIo€MKOCTb.
OHTponus B TepMOAMHAMUKE. TemioBble MallUHBI.
Huxn Kapno, repmuueckuit KII/{ TernoBoit MalinHel.

DJeKTpOoCTaTUKA

Pemienue 3amau: 3akoH coxpaHeHUs 3apsiga. 3aKOH
Kynona. Hanpsok€HHOCTh — 3JIEKTPUUYECKOTO  MOJIS.
IMpunuun cynepnio3unuu. Teopema Taycca s
9JIEKTPOCTATUYECKOTO TIOJIS B BAKYYME M €€ IPUMCHCHHE
JUIS pacueTa J3JIeKTpocTaTuueckux mnoseil. Paborta B
anekTpocratuuyeckoM 1none. Ilorenuman. PasHocth
noteHuraaoB. CBsa3b HANPSHKEHHOCTH C MOTEHIIMAIOM.
DIIEKTPOEMKOCTh MIPOBOTHUKOB. KoHnneHcatopsl.
DONEeKTPOEMKOCTh OaTapen KOHJEHCATOPOB. ODHEPTUs
3apsOKEHHOTO KOHAEHCATOpPA M 3JIEKTPOCTATHYECKOTO
TOJISI.

ITocTOSIHHBIN 3JIEKTPUYECKUN TOK

Pemienne 3amau: 3akoH Owma Uit OZHOPOAHOTO M
HEOJHOPOAHOIO  yyacTKa  ILenu.  OJEKTPUYECKOe
CONPOTHUBJIEHME U NpoBOAUMOCTb. IlapamensHoe u
MOCTIEAOBATENIBHOE COEIMHEHNWE IPOBOJHUKOB. 3aKOH
Ixoyns-Jlenna. IpaBuna Kupxroda.

ITpupona MarHuTHOrO MOJISt

Pemienue 3amau: 3akon buo- CaBapa- Jlammaca.
[Tpuanun cynepno3uuuu. MarHutHoe 1nose KpyroBoro
u npsMmonuHeiHoro Toka. Cuna Awmmnepa. Cua
JlopeHua. JIBukeHue 3apsiKEHHBIX YACTHUL] B MATHUTHOM
noJe.

3aKOHBI  3JJEKTPO- MarHUTHOMN
MHIYKIUU. VYpaBHeHus
Makcsermna

Pemenue 3amau: MaruutHbeiii noTok. 3akoH dPapajes
JUIS 3eKTpoMarHuTHoW uHAyKiuu. IlpaBuno Jlenua.
Camounnykius. MHIyKTUBHOCTh. DHEPTUsl MATHUTHOTO
ToJIS.

lMapMmonnueckue koaedbaHus

Pemenue 3aJa4: YpaBHeHue CBOOO/IHBIX
rapMOHUYECKHIX 9NIEKTPOMATHUTHBIX KOJIeOaHUH,
coOcTBeHHAs 4acToTa. Y paBHEHHE 3aTyXarolux
AJIEKTPOMATHUTHBIX KOJIeOAHUH, ko2 purmeHT
3aTyXaHUs.

BomnHoBbIC IIPOLCCChI

Pemenne 3amad: YpaBHeHHE IUIOCKOM Oeryieid BOJIHBI.
DJIEKTPOMATrHUTHBIE BOJIHBI UX CBOIicTBa U
XapaKTePUCTUKUA. DHEPTHS JIEKTPOMATHUTHBIX BOJIH.

I'eomerpuueckass u  BonHoBas | Pemenune 3amau: 3akoHBI T€OMETPUYECKON ONTHKH.

ONTHUKA Ycnosus MaKCUMyMa u MUHUMYyMa npu
UHTEPPEPEHIINN. Hudpaxiums Ha KpPYyTJIOM
OTBEPCTUH, ONTHOM LETIN u OJHOMEPHOM
muppakuronHoi pemerke. [lonmspusatopbl.  3akoH
Mauoca. 3akoH bproctepa.

KBanToBble ontuueckue sieiennsi | Pemmenne  3amgad: 3aKoHBI  M3IIydYeHUsS  aOCOIOTHO

yepHoro Ttena (3akoH Credana- borpliMaHa W 3aKOH

cmenienuss Bwuna). @®opmyna Ilnanka. VYpaBHeHue
DuHITeHA 7151 BHelHero ¢poToaddexra.
OCHOBBI KBAHTOBOW MEXaHUKHU Pemenne 3amau: Bomusr nme bBpoinsg. CooTHomuieHue

HeonpeneneHHocren ['eiizenOepra. DHeprus yacTulbl B
OTHOMEPHOU MPSIMOYTOJIbHOM OECKOHEYHO TIIyOOKOM
NOTEHIMAJIBHOM sIME.

duzuka atoma

Pemrenne 3amau: OO6oOmeHHas ¢opmyna baaemepa.




ITocrynatet bopa u npumeHenue Tteopun bopa K
BOJIOPOJIONIOJJOOHBIM ATOMaM.

OneMeHThl  (PU3UKM  aTOMHOTO
siApa U 3JIEMEHTAPHBIX YaCTHLL

Pemienne 3amau: SnepHble cuibl. DHEprusl CBSI3M.
Hedexkt Maccel. 3akOH pPaAMOAKTUBHOIO pacnaja.
ITepuon nonypacnana. I[lpaBuia cmeleHusl.

5.3. JIaGopaTopHble 3aHATUS

Haunmenosanne TeMbl

CopepxaHue TeMbl

Beenenue B kypc puzuku JlaGopatopnass pabora «OOpaboTka pe3yJbTaTOB
U3MEPEHUI.

3akonbl Hprorona. JIunamuka | JlabopatopHast pabota: «IIpoBepka BTOpOro 3akoHa

YaCTHUII HrroTona Ha maiune ATByia».

JunHamuka cucremsl | JlabopatopHas pabota «3yueHue 3aKOHOB

MaTepHAJIbHBIX TOYEK. 3aKOHBI | COXpaHEHUS TIPU yIape MapoB.

COXpaHEeHUS Jlabopatopnas pabora «/3ydyeHre OCHOBHOI'O 3aKOHA

JUHAMHUKUA BpallaTeIbHOTO JBWIKCHHS Ha MAasTHUKE
O6epbekay.

JlaGopaTtopHas pabora «3yuenue 3aKOHOB
COXpaHEHUS MOMEHTAa UMITyJIbca W SHEPTUM TPH
MTOMOIIH KPYTUIILHOTO MasiTHUKA.
JlaGopatopnass pabora «OmnpeneneHue
UMITYJIbCA THPOCKOTIAY.

JlaGopatopnas pabota «IIpoBepka 3aKkoHa COXpaHEHUS
SHEPruu Ha MasiTHUKEe MaKcBea».

JlaGopatopnas  pabora  «OmpeneleHue MOMEHTaA
WHEPIMH TeJI TP IIOMOIIY KPYTUIBHOTO MasiTHUKA.

MOMCHTA

20OCHOBBI TEPMOJMHAMUKHU

JlaGopatopnass pabota
annadaTbD»

«OnpeneneHue TmoxazaTens

PeanbHblie rasnl,
TBCPAbIC TCIIA

KUOAKOCTH H

JlaGopatopHas pabora «OmnpeneneHue koddduireHTa
BSI3KOCTH MeTo/1oM CTOoKca»

DJeKTpoCcTaTUKa

IToCTOSIHHBIN 3JIEKTPUYECKUM TOK

JIabopatopnas paboTta «HccnenoBanue
JIEKTPOCTATUYECKOTO MOJIS.

JlaGopaTtopHas paboTta «HccnenoBanue
CETHETOAIEKTPUIECKHIX CBOMCTB TPHUTIUIIMHCYIb(daTa
Jlabopatopnass pabora «OmpeneneHue YyIAeIbHOTO
CONPOTHUBJICHUS] METAININYECKOTO TPOBOTHUKA.
JlaGopaTtopHas paboTta «HccnenoBanue
HEOJTHOPOTHOTO yUaCTKa LS.

JlaGopatopnass  pabora  «HMccnemoBanue KITJ

HCTOYHHUKA TOKa»

Hpnpoz[a MAarduTHOI'O ITOJIA

Jlabopatopnas pabora «OrmnpeneneHrue rOPU30HTATLHON
COCTABJISIIOIIEH  HANPSPKEHHOCTH MATHUTHOTO  TIOJIS
3emam».

Jlabopatopnass  pabora  «M3mepenue
MArHUTHOTO TIOJISI AJIEKTPOIMHAMOMETPOM.
JlaGopaTtopnas pabota «M3yuenue acpdexra Xommar.
JlaGopatopnass pabora «OmnpeneneHue YIEIbHOTO
3apsia JMEKTPOHA METOAOM MArHUTHOU (POKYyCHPOBKHU
3JICKTPOHHBIX TYYKOBY.

WHIYKIIUU

MaruutHbie CBOIICTBA BEIIECTBA

JlabopatopHass pabora «M3yueHue 3aBUCUMOCTH




MarHuTHOW MPOHUIIAEMOCTH  (peppoOMarHeTuka OT

HAIIPpsSXKECHHOCTU MAarHuTHOT'O ITOJISI»

l'eomeTpruueckass ©  BOJHOBasd

OIITUKA

Jlabopatopnass pabora «HM3yueHue wuHTEpDhEepeHIINN
CBETa Ha YCTaHOBKe ¢ ounpusmoit @penens».
JlaGopatopnas  pabora  «OmpeneneHue
KPUBU3HBI JIMH3bI IO KOJIbIIaM HbioToHa».
JlaGopatopHas pabora «OrnpeneneHrue AJIMHBI BOJIHBI
CBeTa MPH MOMOITU TUPPAKIIMOHHON PEIIETKI.
JlabopaTtopnas pabota «/3yueHue 3akoHa Majtocay.

panunyca

KBaHTOBBIEC ONITHUECKHUE SIBIICHUS

Jlabopatopnas  pabora  «l/3yueHuHe  BHEIIHErO

dboroapdexTar.

dusuka atoMma

Jlabopatopnass paborta «M3yueHue crekTpa arToma
BOJIOPO/JIa U OIpeAesieHne MOCTOSIHHOM Pundepray.

DneMeHThI (PU3UKH TBEPIOTO TeTa

Jlabopatopnas pabora «HM3yueHue TteMmnepaTypHO

3aBUCUMOCTH CONPOTHUBJICHUS MeTasuia u
MOJTYTIPOBOIHHIKAY.

Jlabopatopnas pabora «M3yueHue BHYTpPEHHEro
dhoroapdexTar.

Jlabopatopnasi pabora «l/3ydueHHe BEHTHIBHOTO
dboroapdexTar.

DOnemMeHThl  (U3UKU  ATOMHOTO
s/ipa ¥ AJIEMEHTAPHBIX YACTUI]

JlaGopatopnHas pabota «OmpeaeneHrue MaKCUMaJIbHOM
SHEPTHH OeTa-CIeKTpa MO TOJIIUHE CIOSI TTIOJIOBUHHOTO
ocabIeHusD.

6. CAMOCTOSATEJIBHASI PABOTA

Ne | HaumeHOoBaHUE TEMBI CopepkaHue TeMbl (pasjena) TpynoeMKocThb
/11 (paznena) B
AKaJIEMUYECKUX
yacax

1 Beenenne B kypc|IloaroroBka kK NpakTUYECKUM 3aHATUSIM. | 2
[11)36370:971 IToarotoBka m odgopMIIEHHE OTYETOB IO

nmaboparopubsiM paboram. IloaroroBka k
9K3aMEHY.

2 l.®duszuueckue OCHOBHI | [TonroToBKka K MNpPAKTUYECKUM 3aHATUSIM. | 4
MEXaHUKHU IlogrotroBka K  KOHTpOJbHOH paborTe.

1.1 OnemenTsl | [TogroroBka kK 3K3amMeHy.
KUHEMATUKHI

3 1.2 3akonnl HetoToHa. |IloaroroBka K MOpPaKTUYECKUM 3aHATUSIM. | 4

JlnHaMuKa 4acTuil IToaroToBka m odopMIIeHHE OTYETOB IO
nmabopatopHeiM  pabotam.IloaroroBka K
KOHTpoJbHOU paborte. IloaroroBka k
sk3aMeHy. CaMoCTOsITeIbHOE  H3yuYeHHUe
OTICITHHBIX TEM: rpadguyeckoe
MPE/ICTABIICHUE YHEPTUU.

4 1.3 Hunamuka | [TonrotoBka K TpaKTUYECKUM 3aHSATUSIM. | 4
CHUCTEMBI ITogroroBka u ogopMIIeHHME OTUYETOB IO
MaTepuajJbHBIX TOUEK. | TJabopaTopHbIM pabotaM. IloaroroBka k
3aKOHBI COXpaHEHHUS KOHTpOJbHOU pabore. IloaroroBka k

sk3aMeHy. (CaMoOCTOATENbHOE  M3Yy4YEHUE
OTJEJIbHBIX TEM: yJ1ap aOCOIIOTHO YIPYTUX U




HEYIPYTUX TE.
CBobopanbie ocu. ['mpockor.

5 1.4 OnemenTsl | [TogrotoBka K MNpPaKTUUYECKUM 3aHATHUSM.
MexaHuKM xkuakocrer | [loaroroska K KOHTPOJIBHOMN
pabote.Ilonroroska K 9K3aMEHY.
CaMocCTOSTEIbHOE  U3yUYEHUE  OTAETbHBIX
TeM: JIJAaMUHApPHOE U TYpOYJIEHTHOE Te4YeHUe

xuakoctu. Yucno PeltHonbaca

6 1.5 ITpunuunst | [TonroToBka K MPaKTUYECKUM
crenuanbHON  Teopuu | 3aHsATUAM.IloArotoBka K  KOHTPOJIbHOMU
OTHOCHUTEIbHOCTH pabote.Ilonroroska K 9K3aMEHY.

CamocTosiTeIbHOE U3YYEHUE  OTHECIbHBIX
TeM: CIEICTBUA M3  NpeoOdpa3oBaHMIA
Jlopenua: OJHOBPEMEHHOCTh u
JUTUTENIbHOCTh COOBITUM B pa3HBIX CHUCTEMax
OTCYeTa.

7 2.1 Monexynsapnas | [Tonroroska K MPAaKTUYECKUM
(busuka u | 3anstusM.IlonrotoBka K KOHTPOJIBHOMU
TepMOJUHAMUKA pabote. IToaroToBKa K 3K3aMeHy.

2.1
Mukpockonuueckue
COCTOSIHUS

8 2.2 Cratuctuueckue | [TonrotoBka K NPaKTUYECKUM 3aHSITUSIM.

pacnpeneneHus IToarotoBKa K  KOHTPOJIBHOM  paborTe.
IToaroroBka k 3k3ameHy. CaMOCTOSTENbHOE
U3Y4YEHUE OTACNIbHBIX TEM: CpeAHEee YUCIIO
CTOJIKHOBEHUI u cpenHsis JUTUHA
CBOOOAHOrO Mpobera MOJIEKYJI.

9 2.3 3akonsl | [TogrotoBka K NPaKTUYECKUM 3aHATHUSIM.

TEPMOJIUHAMUKHU IToarotoBka u odopMiiIeHHE OTYETOB IO
nabopaTtopHbiM paboram. IloaroroBka K
KOHTPOJILHOM pabote.Iloaroroska K
3K3aMEHY.

10 (2.4 Peanbubie rasbl, [ [loaroToBka K NPaKTUYECKUM 3aHSTHUSIM.
xugkoct u TBepable | [lonroroBka u odopmiieHHE OTYETOB IO
Tena nmabopatopHeiM  paboram.IloaroroBka K

KOHTPOJIbHOM paborte.lTonroroBka K
sk3ameHy. (CamMOCTOSTEIbHOE  M3y4YEHHUE
OTJEJIbHBIX TEM: CBOMCTBA KUIKOCTEH.

Cur: Hcnapenue, cyonumanus "
kpuctayummzauusi.  Kpucramiuueckue u
amop(HbIe Tena.

11 | 3. OnexrpuuectBo U |IloAroroBka K NPAKTUYECKUM 3aHSITUSIM.
MarHeTU3M ITogrotroBka u ogopMIIeHHME OTYETOB IO
3.1 DnekTpocraTuka nmabopatopubsiM paboram. IloaroroBka k

KOHTpoJibHOM  paborte. IloaroroBka k
sk3ameHy. CaMoCTOsITeIbHOE H3y4YeHUe
OTIEJIbHBIX TEM: : CETHETOITIEKTPUKH.

12 3.2 ITocrosHusbii | [TonroroBka K MNPaKTHUYECKUM 3aHATUSM.

3JIEKTPUYECKUM TOK

odopMIIeHHE OTYETOB IO
paboram. IloaroroBka K

I[ToaroroBka wu
J1a60paTOPHBIM




KOHTpOJbHOU pabote. IloaroroBka k

9K3aMCHY.
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3.3 [Tpupona
MarHUTHOTO TTOJIs

ITogroroBka K MNPaKTUUYECKHUM 3aHATHUSM.
IToarotoBka u odopMiIeHHE OTYETOB IO
nabopaTtopHbiM paboTam. I[loaroroBka k
KOHTpoJIbHOM  pabote. IloaroroBka k
sk3aMeHy.CaMOCTOSITEIbHOE M3y4eHUE
OTJICJIbHBIX  TEM: IBUXKEHUE  3aPSKEHHBIX
YACTUIl B MATHUTHOM TIOJIE.

14

34 MaruutHbie
CBOMCTBa BeNIecTBa

[TonroroBka u odopMiIeHHE OTUYETOB IO
nmabopatopHeiM  paboram.IloaroTroBka K
9K3aMEHY.

15

3.5 3aKOHbI
3NIEKTPOMArHUTHOM
WHIYKIMU. Y paBHCHUS
Maxcemna

[ToaroroBka K MPAKTUUECKUM 3aHSTUSIM.
IToaroroBka K KOHTPOJIbHOM
pabote.Iloaroroska K 9K3aMEHY.
CamocTosITeIbHOE  U3YYEHUE  OTHECIbHBIX
TEeM: BUXpeBble TOKM. WX mpuMeHeHue u
0opbba ¢ HUMH.

3.0

16

4. KonebGaHus 1 BOJHBI
4.1 I'apmonnueckue
KoJe0aHus

IlogroroBka K MNPAKTUYECKUM 3aAHATHUSIM.
ITogroroska K KOHTPOJIBHOM
pabore.Ilonroroska K 9K3aMEHY.
CaMocCTOSTEIbHOE  U3yUY€HUE  OTAETbHBIX
TEM: MOJEIN MEXaHUYECKUX FaPMOHUYECKUX
OCLIUJUIATOPOB (MaTeMaTUUYECKUH,
NPYXKUHHBIN U GU3UIECKUN MASITHUKH).
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4.2
IIPOLIECCHI

BoiHOBEIE

[ToarotoBka K MPAKTUUECKUM 3aHSTUSIM.
[ToagroToBKa K  KOHTPOJNIBHOW  paborTe.
[TonroroBka k sk3aMeHy. CaMOCTOSITEIBHOE
M3yUYeHUE OTIEIbHBIX TEM: CTOSUYNE BOJIHBI.
3BYKOBBIE BOJIHBI.
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5. Ontuka
5.1 'eomeTrpu-ueckas u
BOJIHOBAsI ONITHKA

IToaroToBKa K MPAKTUYECKUM 3aHSATUSIM.
[TonroroBka u odopMieHHE OTUYETOB IO
nabopatopHeiM paboTaM. IloaroroBka K
KOHTPOJIBHOU pabore. [ToaroroBka K
sk3aMeHy. CaMOCTOSITeIbHOE  H3Y4YEeHHE
OTHENIbHBIX TEM: 3aKOHBI T'€OMETPHYECKOMN
ontuku. 3ol Dpenens. dudpakuus
®penens Ha KpYIJIoM OTBEPCTHH.
Hudpaxuuss dpayHrodpepa Ha OJHOHN ILLIEIH
U IUGPAKIIMOHHOMN pelleTKe.

19

5.2 KBauTtoBbie
OIITUYECKUE SIBJICHUS

[ToaroToBKa K TPAKTUUECKUM 3aHSTUSIM.
IToarotoBka u odopMiIeHHE OTYETOB IO
nabopatopHbiM pabotam. [lonroroBka K
KOHTpOJbHOUW paborte. IloaroroBka K
sk3ameHy. CaMOCTOATEIbHOE  HM3yueHHE
OTIENIBHBIX TEM: OITHYECKass MUPOMETPHSI.
TermoBble MCTOYHUKHU cBeTa. [IpuMeHeHUE
dhotoaddexra.

20

6. ®dusmka aroma,
aTOMHOTO  siApa |
3JIEMEHTAPHBIX YACTHI]

[TonroroBka K TMPAKTUYECKUM 3aHSITHUSIM.
[TonroroBka u odopMieHHe OTYETOB IO
nabopaTtopHbiM  paboTram. [loaroroBka




6.1 OCHOBBI | KOHTPOJIBHOMU pabote.IloaroroBka K
KBAHTOBOM MEXaHUKU | IK3aAMEHY.

21 | 6.2 ®uzuka atoMa IToaroToBKa K NpPaKTUYECKHM 3aHSATUSM. | 6
ITonroroBka u odopMieHHEe OTYETOB IO
nabopatopHbiM  pabotam. [lonroroBka Kk
KOHTpoJibHOW  pabore. IloaroroBka K
sk3aMeHy. (CaMOCTOSITEIbHOE  H3Y4YEeHME

OTAETbHBIX TEM: CIIOHTaHHOE u
BBIHYKICHHOE U3JIy4YeHue aToma.
OnTuueckue KBaHTOBBIC TeHEepaTOPhI
(J1azepsnr).
22 [ 6.3 Dnementsl ¢usuku | [lonrotoBka u odopmiieHue oT4eToB 110 | 4
TBEPOIO Tesa nabopatopubsiM  paboram.IloaroroBka K
sk3ameny.CaMOCTOSITeIbHOE U3yueHHe

OTACJIIBHBIX TCM: coOCTBeHHAs U IIpuMcecCHasd
IPpOBOAUMOCTD IMOJYIITPOBOJHHUKOB

23 | 6.4 Dnementsl pusuku | [TonroroBka K MPaKTUYECKUM 3aHSITHUSM. | 6
atomHoro  siapa ¥ | [logrotoBka u odopmiieHHEe OTYETOB IO
3JIEMEHTAPHBIX YACTHI | JabopaTOopHbIM paboTraM. [ToaroroBka K
KOHTPOJILHOM pabore.lToaroroska K
sk3ameHy. (CaMOCTOSATEIbHOE  M3y4YEHHUE
OTHENIbHBIX TEM: : PaJMOAKTUBHOCTH M €€
3aKOHBI

7. OBPA3OBATEJ/IbHBIE TEXHOJIOT'U
WNnTerpanprass Momenb 00pa3oBaTeNbHOIO Mpollecca IO JAUCHUILIMHE  (POpMUPYIOT
TEXHOJIOTHH METOHOJIOTUYECKOTO YPOBHS: MOJYJIBHO- PEUTHHIOBOE OOYYCHHE, TEXHOJIOTHUS
MOATAIMHOTO (POPMUPOBAHUST YMCTBEHHBIX JEHCTBUHN, TEXHOJIOTHS PA3BUBAIOLIETO OOyUeHUS,
3JIEMEHTBI TEXHOJIOTUU Pa3BUTUS KPUTHUECKOTO MBIIIJICHUS, CAMOYIIPABIIEHUE
[Tpn uTeHUM JIEKIUH MO TaHHOW AMCLIMIUIMHE WUCIOJIB3YEeTCS aKTUBHBIE METOMbI OOyUEHUS:
MpoOJIeMHAs JICKIIUSI, JISKIUS MMPE3eHTAINSI C UCIOIb30BAaHUEM BCIIOMOTATEIBHBIX CPE/ICTB.
Ilepen wusyuyeHueM pasznaena oOo3HayaeTrcss MmpoOjIeMa, Ha peHieHue KOTOopou Oyaer
HampaBjeH BeCh MOCIEAYIOIMNA Matepual aaHHOro paszzaena. [Ipm mocraHoBke 3amaun
MOXET UCIOJIb30BAThCS JEMOHCTPAIIMOHHBIN IKCIIEPUMEHT.
Ha nmpaktudeckux u 1a00paTOPHBIX 3aHATHSAX HCIOJB3YETCS METOJ TPYMIIOBOTO PEIICHUs
TBOPUECKHUX 33724, METOJ 1e0ATOB.
[Tpu mpoBeneHnn 1a6OPATOPHBIX 3aHATUN CTYACHTAM BBIIAETCS 3aJaHue ISl TOATOTOBKHU K
BBITIOJIHEHUIO J1abopaTopHON paboThl. Ilepen BbImOIHEHHMEM pabOTHI € IpernojaBaTeIeM
obOcyxmaercs 1ellb pabOTBHl M XOJ €€ BbINMOJHEHWs. Ha 3rame 3ammrTbl paOOTHI CTYIEHT
CaMOCTOSITEIbHO ~aHAIM3UPYET JIOCTUTHYTHIE PE3yJabTaThl C pa3HbIX TOYEK 3PEHUs,
BBIJIBUTAET THIOTE3BI U JAETIAET BBIBOJBI, UCXOIS U3 1IEIH pabOTHI.
[Tpu yTeHUU JIEKINI UCTIOIB3YIOTCS MYJIbTUMEIUNHBIE PE3CHTAINH, BUACO-TEMOHCTPALIIH.
B yuebHom mpoluecce MO JAHHOW JUCHUIUIMHE HCHOJB3YIOTCS HH(OPMAIIMOHHBIE
TEXHOJIOTHH MPU OPTaHU3AIMU KOMMYHHUKAIIMU CO CTYACHTAMU JJIs BbIIAYM PEKOMEH AL
Y KOHCYJIbTUPOBAHUS, TIPEIOCTABIICHUS NH(DOpMAITIH.
[Ipn pa3paboTke JNEKIMOHHBIX M TMPAKTUUECKUX 3aHSATUNA MCIOJB3YIOTCS MaTepPHAITBI
JMIEKTPOHHBIX OUOIMOTEK M JJIEKTPOHHBbIE 0a3bl y4yeOHO- METOJMUYECKHUX PECypCOB,
yYKa3aHHBIX B 1.9 HACTOSINEH MPOrpaMMbl, a TaKXe JJIEKTPOHHBIM pecypc OMOIMOTEKH
AMI'Y. IlepeuncieHHBIE  3JEKTPOHHBIE  PECYypChl  TaKXKe  PEKOMEHIYIOTCS IS
CaMOITOATOTOBKH CTYJICHTOB.
Ha 3aHsATHAX TpUMEHSIIOTCS MHHOBAIIMOHHBIE METOAbI KOHTPOJIS:: KOMITBIOTEPHOE HHTEPHET-
TECTUPOBAHUE.

8. OUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOYHOM ATTECTALIMU
Bomnpock! k 3k3ameny (2 cemectp)



I.Mopgenu B wMexanuke. CucremMa otcuera. TpaekTopus, IyTb, I€pPEMEILECHUE.
KunemaTtuueckue ypaBHEHUsS  ABWKEHUA. JIBMDKEeHME  MaTepuUadIbHONW  TOUKH IO
MIPOU3BOJIBHON TPAEKTOPUU. MIHOBEHHAS U CPEIHSS CKOPOCTH.

2. YCKOpEHHE U €0 COCTABIISIOMNE. Buabl NBUKEHUI.

3. [IpssMonuHeliHOE pPaBHOMEPHOE U paBHOIEpEMEHHOE [BWXeHue. KuHemaTtuueckue
ypaBHEHMUSI.

4.J1BrkeHre MaTepuajJbHON TOYKHM MO OKPYKHOCTH. YTJIOBasi CKOPOCTb, KNHEMATHUYECKOE
ypaBHEHHE pPaBHOMEPHOTO  BpallleHWs, 4YacTOTa, Iepuoj. YTIOBOE YCKOpPEHUE.
KunemaTnueckoe ypaBHeHHE paBHOINEPEMEHHOro BpaleHusl. CBs3b YIJIOBBIX M JIMHEWHBIX
BEJIUYUH.

5. IlepBoii 3axkoH HprooTona. Macca. Cuia. Btopoit 3akoH Hperoortona. [lpunHumn
HE3aBUCUMOCTU JeicTBus cuil. TpeTtuii 3akoH HetoToHa. Cuiibl B MEXaHUKE.

6. depopmanus tBepaoro tena. Cuma ynpyroctu. 3akoH ['yka. [luarpaMmma HanpsoKeHUH.

7. Cuctema MaTepualibHbIX ToueK. LleHTp Macc. 3akOoH ABUKEHUS LIEHTpa Macc.

8. IMIynibC cUCTEMBI MAaTepHUATIbHBIX TOUEK. Y PABHEHUE ABUKEHUSI CUCTEMbI MAaTepHUAIbHBIX
TOYEK. 3aKOH COXPAHEHUS UMITYJIbCA.

9. Mexanuyeckasi paboTa, MOIHOCTh. KoHCepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CUJIBI.
10.Kunetnueckas u noTeHmanbHas sHeprus. [1oHas sHeprust cucteMbl. 3aKOH COXpaHEHUs
Y MIPEBPAIICHUSI MEXaHUYECKOW IHEPTUU.

11. Yaap aGcoat0THO yIpyTrUuX U HEYMPYTUX Tell.

12. BpawarenbHoe ABM)KEHHE TBEpAOro Tena. MomeHT cuiibl. OCHOBHOM 3aKOH JMHAMUKU
BpaIllaTeIbHOTO JIBMKEHHUSI TBEPAOro Teila. MOMEHT UHepuuu. MOMEHT MHEPIIUU TBEPABIX
Ten npocreitieit hpopmel. Teopema IllteitHepa.

13. MOMEHT uMITyJIbCa M 3aKOH €ro COXpaHeHHus. YpaBHeHHE MOMEHTOB. CBOOOAHBIE OCU
BpaueHus. ['mpockon. I1peneccust rupockona.

14. Pabota mpu BpalaTeIbHOM [BI)KEHHH TBepAoro Teja. KuHeTrwdeckass 3SHeEprus
BpallleHUs. DHEPTUsl MOCTYIATEIbHO-BPAIIATEIbHOTO IBUKEHUS.

15. ®usnueckne MoOAENM B THAPOJVHAMUKE. YPABHEHME HEPA3PBIBHOCTU. Buibl TeueHus
xkuakoctu. Hucio PeliHonbaca. YpaBHeHre bepHyIun U €ero MpuMEHEHHUE.

16. Iloctynatel cnenuanbHOM Teopun oOTHOcUTelnbHOCTU. I[IpeoOpazoBanus JlopeHia.
CnencrBust u3 mpeoOpaszoBaHuii JlopeHIa: OJHOBPEMEHHOCTb COOBITUM, JJIUTEIIHBHOCTH
COOBITUI B pa3HBIX CUCTEMAaX OTCYETA.

17. OcHOBHOE  ypaBHEHME  PEIATUBUCTCKOM  JAMHAMUKM  MATepUAIbHOM  TOUKH.
PengtuBucTckuii UMNIysabc. 3aKOH B3aUMOCBSI3M MACChl U SHEPTUU.

18. OcHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO- KUHETUYECKON Teopuu ra3oB. MaeanbHblil ras.
Cucrema TepMOIMHAMUYECKUX MapaMeTpoB. OMbBITHBIE 3aKOHBl HACATBHOIO Tasa.
VpaBHeHHe COCTOSIHMS UJIsI TMPOM3BOJIBHOW Macchl rasa (ypaBHeHHe MeHpeneeBa-
Knaneiipona).

19. OcHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON Teopuu razoB. CpeaHeKBagpaTUYHAS
CKOPOCTb IBUKEHUS MOJIEKYJI U UX CPEIHSSI KUHETUYECKas SHEPTUs.

20. 3akon MakcBema Ui paclpelesieHUsT MOJEKYJ MIeaIbHOTO Ta3za IO CKOPOCTSIM
TEIJIOBOTO JIBMDKEHMUSL. Hawnbomnee BEpOSTHAS, cpenHeapudmeTnuecKast u
CpeIHEeKBaJApaTUYHAasA CKOPOCTH.

21. BHyTpeHHss1 3Heprusi TepMOAWHAMMUYECKOW cucrtembl. Yucimo creneHelr CBOOObI
MOJIEKYJl. 3aKOH PaBHOMEPHOT'O pacCHpeelIeHUs] SHEPTrur MO CTENEHSIM CBOOObI MOJIEKYII.
BHyTpeHHsIs1 3Heprusi MPOU3BOJILHON MacChl Ta3a.

22. IlepBoe Hayao TepMOoAMHAMUKU. PaboTa rasa rnpu usMeHeHuu ero oobema.

23. TennoeMKOCTb yAelbHas U MOJIsIpHast. Y paBHeHue Maliepa. OTHOLIEHUE TEIIOEMKOCTEH.
24. Annabatueiit mponecc. [IprMeHeHrne nepBoro Havyanga TEPMOJAUHAMUKHI K a1nabaTHOMY
Mpolieccy.

25. O6patumble 1 HeOOpaTUMBbIE ITpolecchl. Bropoe Hauano TepMoAMHAMUKYA. DHTPOIHS.
26. PeanbHplil ra3. Cujibl 1 TOTEHUUATBHAS SHEPTUST MEXMOJIEKYIISIPHOTO B3aUMOIEUCTBUSI.
VYpaBuenue Ban-nep-Baanbca. M3oTtepmbl Ban-nep-Baanbca u nx ananus.

27. CpoiictBa xuakocter. [IoBepXHOCTHOE HATSKEHUE.

28. Ucnapenue, cyonumanus U Kpucraummsanus. Kpucraminueckue u amopgHblie Tena.



Bomnpocs! k sk3aMeny (3 cemectp)

1.OCHOBHBIE TMOJIOKEHUS 3JIEKTPOCTATUKHU. 3apsii M €ro CBOWCTBA. 3aKOH COXpPAaHEHUSs
3apsiaa. 3akoH Kynona. Dnektpocratudyeckoe noje. HanpsokeHHOCTh 3JIEKTPOCTATUYECKOT O
nosist. CusoBble IMHUM 1011, [TpuHIMN cyneprno3uiiny 3JIeKTPOCTAaTUHYECKUX MOJIEH.
2.Ilotox BekTOpa HampspkeHHocTH. Teopema laycca miist 37I€KTPOCTATHUYECKOTO TMOJISI B
BaKyyMe B MHTET paJIbHOU (hopMe.

3.Pabora 1o nepememieHHIO 3apgna B AyeKTpocraTtuyeckoMm  nose.  IloreHuman
9NIeKTpocTaTUUeCKoro  moussi.  PasHocte  moreHuuasnoB.  Llupkymsamuss  BekTopa
HaNpPsSYKEHHOCTHU JIEKTPOCTATUYECKOTO MOJIS. [MoTeHunanbHbIN XapaxkTep
3MEKTPOCTATUYECKOTO MOJISI.

4. OKBUINOTEHIIUATIbHBIE TOBEPXHOCTU. B3auMHasi oOpueHTalusi CWIOBBIX JIMHUA U
SKBUIOTEHIIMAIBHBIX TMOBEpXHOCTENU. CBSI3b HANPSHKEHHOCTH W moTeHHuana. [lonsitue o
rpaJiueHTe MoTeHraaa. Beruucienmue pa3HOCTH MOTEHIMAIIOB.

5. AU3NEKTpUKM B 3JeKTpocTtaTtuyeckoM  mose.  [lomsipuzaumsi  OUBIEKTPUKOB.
[TonsapuzoBaHHOCTL  (BeKTOp TMoOJspuzauuu). JudjaekTpudeckas MNPOHUIIAEMOCTb U
BOCIPUUMYHUBOCTb.

6.27ekTpuueckoe cMelneHue (MeKTpudeckas uMHAyKous). Teopema Taycca  mis
3IEKTPOCTATUUYECKOTO TOJISl B Cpeie.

7. CerHeTo3JIeKTPUKHU.

8.Pacnpenenenue 3apsa0oB B NPOBOJHMKAX. 3apsDKEHHBIM NpoBOAHUK. [TpoBOOHMKU BO
BHEIIIHEM 3JIEKTPOCTATUUECKOM MOJIE. DIIEKTPOCTATUUYECKAS] MHAYKIHUS.

9.971eKTPOEMKOCTb. DIEKTPOEMKOCTh YEAUHEHHOT'O TPOBOIHUKA. DJIEKTPOEMKOCTh CUCTEMBI
u3 JIBYX 3apsbkeHHbIX Tel. KoHneHcaTopsl. DIIeKTpoeMKOCTh KoHaeHcaTopa. [lapamiensHoe
1 MTOCJIe1I0BATEIbHOE COEIMHEHNE KOHJEHCATOPOB.

10. DHeprusa cuctemMbl 3apsi0B, YEAUHEHHOIO NPOBOJHMKA M KOHAEHCATOpA. DHEPrus
NIEKTPOCTATUYECKOTO MoJIsl. OObeMHAS TUIOTHOCTD 3HEPTUM AIEKTPOCTATUYECKOTO TOJIS.

11. TToCTOSITHHBIN  3MEKTPUYECKUN TOK. YCIOBUS BO3HMKHOBEHUS U CYIIECTBOBAHUS
anekTpudeckoro Toka. Cumna toka. [ImotHocTh TOKa. 3akoH OMa 1 OJTHOPOJIHOTO ydyacTKa
LIETIN.

12..ConpoTuBiIeHHE MNPOBOAHUKOB. 3aBUCUMOCTb COINPOTHUBIIEHUS IPOBOJHUKA OT
TeMriepatypsl. CaepxnpoBoaumocTb. IlocrmegoBartenbHOe MW NapaUIEIbHOE COEAMHEHUE
MPOBOJIHUKOB.

13. CtopoHHue cuibl. DAC U HampspbkeHue. 3akoH OMa JjI1 HeOJHOPOJTHOTO y4yacTKa Ienu
(060011eHHbIN 3aKk0H OMa) U CIIE/ICTBUS U3 HETO.

14.PaboTa u momHOCTh TOKA. 3akoH J[xoynsa-Jlenua.

15.I1paBuna Kupxroda mas pa3peTBieHHBIX Ieneil. IIpuMmenenue mpauin Kupxroda mis
pacueTa pa3BeTBICHHBIX ATEKTPUUECKUX LIETIEH.

16.MaruutHoe MOJ€ €ro CBOMCTBA M XapaKTepUCTUKU. JIMHUM MArHUTHOM WHIYKIIUH.
[TpuHIMI Cyneprno3nnuu.

17. 3akon buo- Caapa- Jlanmaca. MaruutHoe mnojie NpsIMOJIMHEHHOTO TOKa, KPYroBOI'O
TOKa.

18. Cuna Amnepa. MarHuTHOE B3aUMO/CHCTBHUE MapaslIeIbHbIX TOKOB.

19. MarnuTtHoe nose aBuxyierocs 3apsaa. Cuna Jlopenna. JIBrkeHne 3apsykeHHbIX YaCTHUIL
B MAarHUTHOM TIOJIE.

20. Hupkynsuus BeKTOpa HANMPSHKEHHOCTh MATHUTHOTO MOJISl. 3aKOH MOJIHOTO TOKA.

21. IToTok BeKTOpa HANPSKEHHOCTM MAarHUTHOrO mnoisi. Teopema I'aycca s MarHuTHOro
nosns. Pabora no nepeMenieHno MpoOBOJHUKA U KOHTYpPa C TOKOM B MAarHUTHOM TIOJI€.

22. MarHuTHbIE MOMEHTBI JJIEKTPOHOB M aTOMOB. Tumbl MarHeTukoB. HamarHuuuBanue
MAarHeTUKOB. DJIEeMEHTAapHAsl TEOpUs JUa- U MapaMarHeTu3Ma.

23. deppoMarHeTUKH U UX CBOMCTBA. DJIeMeHTapHas Teopus peppoMarHeTusma.

24. SIBnenue snekTpoMarHuTHOW MHAYyKIUK. [Tpuunnabl nmossrenus I/C unaykuuu. 3aKoH
®apanes. [Ipasuio JleHna.

25. SIBnenue caMouHAyKIMU. MHAYKTUBHOCTh. DHEPrUsi MATHUTHOTO IOJIA.

26. BuxpeBoe anextpuyeckoe mnose. Tok cMmemenusi. Cucrema ypaBHeHuit MakcBeiuia mjist
3JIEKTPOMATrHUTHOTO MOJISI U UX (PU3UUECKUNA CMBICIT.



Bomnpocs! k sk3aMeny (4 cemectp)

l.ITonsatue o KoebaTenbHBIX Mpoleccax. EAMHBIA MOAXO0H K KOJeOaHUSM Ppa3IuIHOM
dbusudeckoid  mpupodnl. Buabl  konmeOaHuii. ['apMoHMYecKkMe  KOJeOaHUS U UX
XapaKTEPUCTUKHU.

2. duddepenninanpHoe ypaBHEHHWE CBOOOJHBIX KOJeOaHWW U ero pemeHue. Mogenn
MEXaHUYECKMX TapMOHUYECKHMX  OCLWUISITOPOB (MAaTEeMAaTHUUYECKUM, MPYXKUHHBIA U
bu3nuecKuii MasiTHUKH).

3. CBOOOHBIE 3JIEKTPOMATrHUTHBIE KOJIeOaHUS B KOJIe0ATeIbHOM KOHTYPE.

4. InddepeHunanbHOe ypaBHEHHE 3aTyXalOLUX KoJeOaHUH. XapaKTEPUCTUKU U MPUUYUHBI
3aTyXaHus B KojeOaTeIbHbIX CUCTEMAX (MEXAaHUYECKOHN U 3JIEKTPOMATHUTHOM KOHTYPE).

5. BeIHYXaeHHBIE KOJeOaHUs B 3JIEKTPOMATHUTHOM KOHTYpe. Pe30HaHC HalpsHKeHUI.

6 BotnoBeie mpouecchl. [lonmepeunbie ¥ TpPOIOJbHBIE BOJIHBL. YIpyras rapMOHUYECKas
BoJiHa. [{nunHa BosHbl. berymas BosiiHa. BoiiHoBoe ypaBHeHMe. Y paBHEHUE TJIOCKOM BOJIHBI.
7. DNeKTpOMAarHUTHbIE  BOJIHBI, WX  cBoictBa. JuddepeHunanpbHoe  ypaBHEHUE
3JIEKTPOMArHUTHOW BOJIHBI.

8. CTostune BOJIHBI.

9. 3ByKOBBIE BOJIHBI.

10. OcHOBHBIE 3aKOHBI T€OMETPUUECKOMN ONITUKH.

11. Uutepdepenumss cBera. I[lpunumn I'rodirenca. IloHATHS O KOrEpeHTHOCTU U
MOHOXPOMATUYHOCTH BOJH. METOAbI MOJIyUEHUs] KOT€PEHTHBIX BOJIH. YCIIOBUS MOJYyYEHUS
MaKkCUMyMa 1 MUHIMYMa UHT€HCUBHOCTHU IIPU UHTEP(EPEHIINU CBETa OT JBYX UCTOUHUKOB.
12. Iudppaxuust cBera. [lpunnun [roiirenca- ®dpenens. 3ousl Dpenens. dudpakius
@dpeHerst Ha KPYriioM OTBEPCTHH.

13. Judpaxums @paynrodepa Ha ey, Ha UPPAKITTOHHON pEIIeTKE.

14. Tlonapuzauusi cBera. 3akoH Mamtoca. CriocoObl MOJy4eHUs MOJSIPU30BAHHOTO CBETA.
3akoH bprocrepa.

15. KBantoBass mpupoja wusiayueHus. TemioBoe uzinydeHue. AOCOIIOTHO 4YEpHOE TEJO.
3akoHbI TeroBoro usnydeHus (3akonusl Kupxrodga, Credana-bonsiimana, Buna, hopmyia
Penes-JIxunca).

16. KBanToBas runore3a [Inanka. ®opmyna Ilnanka. CBeToBble KBAHTBI. DHEPIUsl, UMITYJIbC
1 Macca (pOTOHOB.

17. ®oToahdekT u ero 3akoHbl. YpaBHEHHE JWHINTEHHA s BHemrHero ¢otoaddexra.
Kpacnas rpanuia. KopryckynsipHo-BOJIHOBOM yau3Mm CBeTa.

18. Mogenn  atoMoB. JIuHeluaThlii  cnekTp aroma  Bojgopoja. CrnekTpajbHble
3akoHOMepHocTH (hopmyna banbemepa).

19. Teopus atroma Bogopoja nmo bopy. ITocrynatel bopa. Paguyc u sHeprusi cralimoHapHBIX
op6uT. 3HaueHue u HejpocTaTku Teopun bopa.

20. KopnyckyJsipHO- BOJIHOBOU Ayanu3M Matepuu. ['mnoresa ne- bpoins. lnnHa BOJHBI Ae-
Bpoitns. CootHomenue HeomnpeneneHHocTeil. BomHoBas ¢yHkuus u ee cBoiicta. Onucanue
MHKPOYACTUL] B KBAHTOBOW MEXaHHUKE.

21. Ypasuenne Illpenunrepa (BpeMeHHOE U CTalldUOHapHOE). Pe3ynpTaThl perieHus
ypaBHenusi penunrepa ajisi ABUKEHUSI CBOOOJHONW YACTULBI U JJISI ABUXKEHUSI YACTHUILIBI B
MPSMOYTOJIBHOU MOTEHITMATBHON siMe. TyHHETbHBIN 3 (eKT.

22. Atom Boopo1a B KBaHTOBOM MexaHunke. KBanTosie uncna. [IpaBumia oToopa.

23. Cnun oanektpoHa. Ilpunumn Ilaymu. PacnpeneneHue 37€eKTpOHOB B aToMe IO
COCTOSIHUSIM.

24. TloryoleHre, CIOHTAHHOE W BBIHY)XKIEHHOE Wu3NydeHus. OnTuueckre KBaHTOBbBIE
reHepaTopbl. OCHOBHBIE 3JIEMEHTHI T€HEPATOPOB. XAPAKTEPUCTUKH JTA3€PHOTO U3ITYyUEHUS.
25. 30HHas Teopusi MPOBOAUMOCTHU TBEPbIX TeJ. 3aIIOJIHEHHUE 30H JIEKTpOHAMU. MeTaslbl,
MOJYIIPOBOHUKH, TUIIEKTPUKHU.

26. CoOcTBeHHAsI U MPUMECHAs MPOBOJAMMOCTD MOJYIPOBOJHUKOB.

27. CocTaB aTOMHOTO snpa. OJHeprus cBs3u, aedekt macc. CBoOICTBAa SACPHBIX CHIIL.
@yHIaMeHTaJIbHbIE B3aUMOAEHCTBUA. Moenn aTOMHOTO siapa.

28. PamnoakTUBHOCTh. 3aKOH paAuOaKTUBHOrO pacnana. lIpaBuna cwmemenus. Buabl
pacnamos.



29. SInepHbIe peaKIu U UX OCHOBHBIC TUIBI. [lermHas peakius nenenus. Peakmm cuaTe3Aa.
30. OnemenTapuble 4yactuibl. Kiraccupukanmsi 3JIEMEHTApHBIX dYacTHIl. YacTuiel u
AHTUYACTHULIBL. THUITBI B3aMMOACHCTBUIA 37IeMEHTAPHBIX YACTHII.

9. YYEBHO- METOANMYECKOE U NTHO®OOPMALMOHHOE OBECIIEYHEHME
JAUCHUITJIMHBI

a) muTepaTtypa
1. Casennes, 1. B. Kypc o6mieit pusuku. B 3 1. Tom 1. Mexanuka. MonekymnsipHast pusuka :
yuebHuk s By3oB / M. B. CaBenbeB. — 18-¢ uzn., crep. — Cankt-IlerepOypr : Jlans, 2022.
— 436 c. — ISBN 978-5-8114-9890-1. — Texct : anexkTpoHHbIid // JlaHb : 3J€KTpOHHO-
oubmmoreuynas cucrema. — URL: https://e.Janbook.com/book/221120
2. CasenbeB, M. B. Kypc obmieii ¢puszuku. B 3 1. Tom 2. DIEKTpUYECTBO U MArHETU3M.

Bonnel. Ontuka : yuebHoe mocobue s By3oB/ M. B. CaBenneB. — 16-¢ usa., crep. —
Cankr- IlerepOypr: Jlawp, 2022. — 500 c¢. — ISBN 978-5-8114-8926-8. — Tekcr :
9NeKTPOHHBIN //  JlaHb : 3IeKTpoHHO- OubnmuoreuHass cucrema. — URL: https://
e.lanbook.com/book/185339

3. CasenbeB, M. B. Kypc ¢dusukm : yuedHoe nmocobue : B 3 tomax / M. B. CaBenbeB. — 7-¢
u3n., crep. — Cankrt-IlerepOypr : Jlans, [6. 1.]. — Towm 3 : KBanToBas ontuka. ATomMHas

¢usuka. @usnka TBepaoro tena. Gu3nka aTOMHOTO AApa U eMEHTApHbIX yacTtull — 2022.
— 308 c. — ISBN 978-5-8114-4254-6. — Texct : smekTpoHHbIiA // JlaHb : 3JE€KTpOHHO-
OubIMoTEeUHAS

cuctema. — URL: https://e.lanbook.com/book/206495

4. Tpodumona T. M. Kypc pusuku [Tekct] : yued. mocobue : pek. Mun. oop. PO/ T. H.
Tpodumosa. - 18-e u3a. crep. - M. : Akanemus, 2010. - 559 c.

5. Bonpkenmreitn B. C. CoopHuk 3amad mo obmemy kypey pusuku [Tekcr]: yuaed. mocodue
JUIsL CTyIeHTOB TexH. By30B/B. C. BonbkeHmTeitH. - 3-e uszm., ucnp. u gomn. - CI16.: KHkHbIit
mup, 2005. - 328 c.

6. CoopHuK 3aaa4 o odmemMy kypcy ¢pusuku [Tekcer] : yue6. mocodue / AMI'Y, UDD ; cocr.
K. T'. lo6pocenbckuii, A. FO. Cereiikun. — brarosemierck : M3a-Bo Amyp. roc. yH-Ta, 2003
- Y. 2 : OnexkrpuuectBo u maruetusM. Konedanus u Bomusl. — 2003. — 108 c.

7. COoopHuK 3amad 1o obmemy Kypcy ¢usuku [Tekcr]: yued. mocoOue mIsi CTYIASHTOB
umwxkenep. crer./ AmI'Y, MDD ; coct. K. I'. Jlo6pocenbckuii, A. FO. Cerelixun, B. 5.
ITomutok. - brmarosemenck : M3n-Bo Amyp. roc. YH-Tta, 2002 - Y. 3 : Ontuka, KBaHTOBas
¢usnka, atoMHas u sipepHas gusuka. - 2002. - 118 c.

8. du3MYecKuil MpaKTUKyM. MexaHuKa, MOJEKyIspHas (pu3nka : yued.- MeTo/1. Mmocooue:
pek. JIB PYMLI/ AMI'Y, UDD; coct. A. A. Corp, B. ®. Viuesausruera, O. B. Ko3zaukosa. —
Bbnarogsemenck: M3n-Bo Amyp. roc. yu-ta, 2007.-91 c.

9. JTabopaTopHBIi MPAKTHKYM 110 PU3KKeE : yueOH-MeTO/1. Tocooue: pek. JIB PYMI/ AmI'Y,
NDD, coct. A.A. Corp, B.®. YabsuasrueBa, U.b. Konbutosa: mox. pen. A.A. Corpa.-

T.2. : DnekTpuuectBo U Maruetusm, Beim. 2 —2007.-130 c.

10. JlabopaTopHblii TpakTUKyM Mo dusnke [DnekTpoHHbI pecypc]. Y. 3. BomHoBas u
KBAHTOBAs ONTHKA. DJIeMEHThI (U3UKU aToMa U aTomHoro siapa/ AmMI'Y, MDD ; cocr.: O.
B. 3ortoBa, 1. A. T'onybeBa. - bnarosemenck : M3a-Bo Amyp. roc. yH-Ta, 2018. - 148 c. -
Pexxunm nocryna : http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11087.pdf.

11. MaTtemaTHUueckue OCHOBBI Kypca oOIel ¢husuku: yued. mocobue. — 2-e u3., mnepepad. /
O. B. 3oroBa, 1. A. T'ony6esa ; AMI'Y, UD®D. — brarosemenck : M3a-Bo AMyp. roc. yH-Ta,
2016. - 101 c¢. — Pexum pgocryma: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7441.pdf

0) mporpamMMHoe obecrieueHne 1 MHTepHeT-pecypechl

Ne Haumenosanune Ormnucanue

1 | ABTOMaTHU3UpOBaHHAS Jlutien3us koMmepueckass mo JgoroBopy Ne945 ot 28
nH(pOpMaALIMOHHAS Hos16pst 2011 ropa.
OubnmoTeyHasi cucrema




«NPBUC 64»

2 | http://e.Jlanbook.com DOnexkTpoHHass OubnuoTeyHass cucrema «lM3martenscTBa
Jlanp», TemMaTHMYeCcKHWEe TIaKeThl: MaTeMaTuka, (Qu3uka,
WH)XEHEPHO-TEXHUYECKUE HAYKU, XUMUS

3 [ http:// DOneKkTpoHHO- Oubnauoreunass cucreMa IPRbooks —
www.iprbookshop.ru/ HAay4YHO- 00pa30BaTEbHBIA pecypc ISl peIIeHUs 3aaad
obyuennsi B Poccum u 3a pyOexoM. YHHKalIbHAs
miatpopma IDBC IPRbooks o0BenuHsieT HoOBeiime
MH(POPMAIIMOHHBIE TEXHOJIOTUU U YUEOHYIO JTUIIEH3UOHHYIO
nutepatypy. Kontentr OBC  IPRbooks  ortBeuaer
TpeOoBaHUsIM  craHgapToB Bblciedl mkoiel, CIIO,
JIOTIOJTHUTENIBHOTO U JUCTAHIMOHHOr0 obpazoBanusi. DbC
IPRbooks B mosHOM 00beMe COOTBETCTBYET TPeOOBAHUSIM
3akoHoAaTenbcTBa PD B chepe oOpazoBanus.

4 | http://elibrary.ru Hayunas snextponHast Ou0InoTeKa )KypHAJIOB

B) mpodeccrnoHa bHble 0a3bl JAHHBIX U HHHOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBbI

Ne HaumeHnoBanue Onucanue
1 | https://uisrussia.msu.ru/ | YauBepcuterckass mHpopMmarmonHas cuctema POCCHUSA
(YUC POCCHA).
2 | http:// dxdy.ru/ fizika- | Hayunsiii ¢opym. @Pusuka, MaremaTtuka, Xumus,
£2.html Mexanuka wu Texnuka. OOCyXIeHHE TEOPETUUECKUX

BOIIPOCOB, BXOISIIMX B CTaHJApTHbIE Y4eOHbIE KYPCHI.
JMCKyCCUOHHBIE TeMbl (DU3UKH: MOMBITKH OIPOBEPIKEHUS
KJIaccuyeckux Teopuit u T.1. OOCyKaeHHe HEeTPUBUATIbHBIX
U HeCTaHJAAPTHBIX Yy4eOHbIX 3ajau. [loje3Hwie pecypcbl
CEeTH, Co/IepXKaliue MaTepuaIbl o PU3MKe.

3 | https://www.runnet.ru RUNNet (Russian UNiversity Network) - kpynHeiimas B
Poccun Hay4HO- obpazoBaTeIbHas
TEJIEKOMMYHMKAIIMOHHAS CETh, 00JIaJa0Iasi IPOTSHKEHHON
BBICOKOCKOPOCTHON MarucTpaabHONH MHPPACTPYKTYpPOH H
MEXAYHAPOAHBIMU KaHaJIaMH, 00ecreunBaIMU
MHTErpaLMIO C 3apyOeKHBIMU HAYyYHO- 00pPa30BATEIbHBIMU
cetasmu (National Research and Education Networks,

NREN) u ¢ UnTepHer.
4 | https:// MuHHCTEpCTBO  HAayKHM H  BBICIIEro  OOpa3oBaHUS
minobrnauki.gov.ru/ Poccuiickoit @eneparnmn

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE IV CLHUIIJINHbI
3anatuss no jaucuuiuidHe «®us3nka» MPOBOAATCS B CIELUAIBHBIX  ITOMEIICHUSX,
MPEACTABISIONINX cOO0H yueOHbIC ayAUTOPHUH IS TPOBEACHUS 3aHATUM JIEKIIMOHHOTO TUIIA,
3aHATUA CEMUHAPCKOTO THUIMA, T'PYNIIOBBIX U WHAWBUIYAIBHBIX KOHCYJbTALMH, TEKYIIETO
KOHTPOJISI U NPOMEXKYTOUHOU arrecrauuu. CrnenualbHble MOMEIIEHHUS YKOMIUIEKTOBAHBI
CIIEMATIU3UPOBAHHON MEOENIbI0 U TEXHUYECKUMU CPEICTBAMU OOYYEHUS], CIyKAIUMU 151
MpeaCTaBlICHUs YueOHOM MHpOopMauu OONBIION ayauTopuu. Bee momerrieHus, B KOTOPBIX
MPOBOAATCS 3aHSATUS, COOTBETCTBYIOT AEHCTBYIOIIMM IPOTUBOINOKAPHBIM MpaBUIAM U
HOpMaM.

Kaxnpiii oOyuaromuiics obecrieueH MHAWBUAYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
9JICKTPOHHO- OMOIMOTEYHBIM CHCTEeMaM M K  JJIGKTPOHHOM  MH(POPMAIIMOHHO-
00pa3oBaTeNbHON Cpelie YHUBEPCUTETA.

CamMmocTogrenpHas pabora 00y4JaroIIuXCs OCYIIECTBIISICTCS B MMOMEIICHU X,
OCHAIIIEHHBIX KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MTOJKITFOUEHUS K ceTh «HTepHeT»
u obecrieueHHeM JOCTyrna B JJIEKTPOHHYIO HWH(GOPMAIMOHHO- 0Opa30BaTEIbHYIO Cpedy



YHUBEPCUTETA
Ha 3anarusx npumensiercs criemyloniee TexHHUUeckoe oOopynoBanue: [I9BM na 06aze
npoueccopa Intel Pentium, npoekTop.



