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Pabouast nporpamma coctapiieHa Ha OCHOBaHHM TPeOOBAHMIA:
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obpa3oBanus 1o crnenuanbHOcTh 27.03.04 «YmpaBneHue B TEXHUYECKUX CHCTEMax),
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Pa6oyasi mporpaMma cocTapiieHa Ha OCHOBAaHMH TPeOOBaHMIA:

- QeznepalbHOrO TOCYJApCTBEHHOTO 00pa30BaTeNIbHOTO CTaHJApTa BBICIIETO
oOpazoBaHus no cnenuanbHocTy 27.03.04 «YnpaBineHHe B TEXHUYECKHX CHCTEMAX»,
YTBEP)KIECHHOT 0 IprKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku PD ot «20» okTa0-
ps 2015 r., perucTpanioHHbIH Homep 1171 no HampaBiIeHHIO MOATOTOBKU GakaiaBpa;

- a”a y4e6Horo npouecca BI'TY um. B.I'. IllyxoBa, BBeienHor0 B aeiicteue 2015 r.

CocraBuTens: CT.IpenoaaBaTeb A.H. Ctpmwxko
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PabGouas nmporpamma onoOpeHa MeTOMYecKOi KOMHUCCHeH MHCTUTYTa SHEePreTHKH,
UH()OPMALIUOHHBIX TEXHOJOTHIA U YIPaBIISIOIIUX CHCTEM

« 06 » ceec e2chp 2016 r., mpoToko Ne 4
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1. INTAHUPYEMBIE PE3YJBTATHI OBYUEHUA 1O JMCIUMIIJIMHE

DopMHUPYEMBIE KOMIIETCHIINH

TpebOoBaHus K pe3yabraTamM 00yUYeHUs

Ne | Kox komrieTeH- Komnerenmnms
ITUU
1 OIIK-2 CriocoOHOCTh BBISIBIATH | B pe3ynbrate OCBOCHHUSI NTUCIMILIMHBI
€CTECTBEHHOHAYUYHYIO | OOyYaroluiics T0JKEeH
CYIIIHOCTh npo0seM, | 3HaTh: OCHOBHBIC 3aKOHBI, SIBJICHUS U
BO3HHMKAIONIUX B XOJ€ | MOHATHS  Kypca  oOmedt  ¢usu-
npodeccuoHaTbHON KH;0003HaYEHUsI U Pa3MEPHOCTH (u-

NEeATeIbHOCTH, TPUBJIE-
KaThb ISl UX PEIICHUS
COOTBETCTBYIOIIUNA (u-
3UKO-MaTeMaTUICCKUM
armapar.

3UYECKUX BEJTUUHH.
YMerb: poBOAUTE (GU3HUYECKUI KC-
NEPUMEHT; 00palaThIBaTh pe3yJbTa-
Tl  (DU3UYECKOTO  IKCIEPHUMEHTA;
MOJIb30BaThCsl MpubopamMu u o00py-
JOBaHUEM; IPUMEHATH 3aKOHBI (HU3H-
KU JUIS PEIICHUs MPaKTHYECKUX 3a-
1a4; NPUMEHATh (pU3nyuecKue 3aKo-
HOMEPHOCTH B CBOEU MPaKTUYECKOU
JEeATEebHOCTH.

Baaaerb: HaBbIKaMHU CaMOCTOSITENb-
HOM paboThl ¢ y4eOHON M HAy4YHOMU
JUTEPATYPOH, a Takke 00pabaThIBaTh
MOJIYYCHHYI0 HH(GOPMAIIHIO.
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2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOH ITPO-
I'PAMMBI

Conepx(aHHe JAUCHUILIMHBI OCHOBBIBACTCA U ABJIACTCA JIOTHYCCKHUM IIPOAOJIKCHHUCM
CICAYIOIMNX JUCIUILINH

Ne HaumenoBaHue qUCIUILIUHBI (MOJTYJIs1)

1 Maremaruka

COI[Cp)KaHI/IC AUCHOUIIINHBI CIIYKHUT OCHOBOM IJIT U3YUCHHA CIICAYIOUX AUCIUII-
JIHUH:

HanmeHnoBaHMe TUCIMIUIMHBI (MOTYJIS)

MaremaTtnueckuii ananus

TeOpeTI/I‘IGCKaH MCXaHHUKa

ONEKTPOTEXHUKA

Teoprst aBTOMAaTUYECKOTO YIIPaBICHUS

Anre6pa " aHAJIMTUYCCKas rCOMCTPUA

OCHOBEBI aBTOMAaTHKHU YHOpaBIAC€MbIX TCXHUYCCKUX CUCTEM

BapI/IaI_[I/IOHHOC HCYHUCIICHUC

HccnenoBanue onepanuii

MaremMaTHdecKre OCHOBEI TCOPUHU YIIPABJIICHUA

MareMaTH4ecKre MOZCIIN 3JICMCHTOB U CUCTCM YIIPABJICHUA

e
Rl8|o|lo|N|o|u|sw Nk Z

YUuncneHHbIe METOJAbI U OIITUMU3aLIUA

[EEN
N

BrraucnourenrHas MaTeMaTHKa

[EEN
w

MUKpOKOHTPOJUIEPHI B CUCTEMAaX YIPaBICHUS

3. OBBEM JIMCHMITIJINHBI
OO01mas Tpy10eMKOCTh JUCIMILIMHBI cocTaBiisteT 12 3a4. equnawm, 432 4acos.

Bun yuebnoi paboTht Bcero | Cemectp Cemectp | Cemectp | Cemectp
4acoB No 1 No 2 No 3 No 4
OO61mas TpyJ0€MKOCTh AUCIIUTI- 432 147 173 112 -
JIMHBI, 9ac
KonTakTHas padora (ayautop- | 170 51 68 51 -
HbI€ 3aHSITHS), B T.4.:

JIEKINH 68 17 34 17 -
J1a00paTOPHBIS 51 17 17 17 -
IIPaKTUYECKHE ol 17 17 17 -

CamocrosiTesibHas pa6oTa cty- | 262 96 105 61 -
JA€HTOB, B TOM YHCJI€:
KypcoBoii npoekt - - - - -
Kypcosas pabora - - - - -
PacuetHo-Tpaduueckoe 3a1aHus 54 18 18 18 -
WNupuBuayanbHOE qOMAaIIHEE 3a- - - - - -
JTaHHe
pyeue euovl camocmosimenvrou | 136 42 51 43 -
pabomul
dopma npoMeKyTOUHasl aTTecTa- 72 36 36 - -
Ust
(3a4er, IK3aMeH)

4. COAEP KAHME JUCIIAITJIMHBI
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4.1 HaumeHoBaHue TeM, UX COIePHkKa-

HHE U 00beM

Kype 1  Cemectp Nel
Ne HaumenoBanue paszzaena OO0beM Ha TeMaTUYECKUU pa3/ien Mo Buaam ydeo-
/11 (KpaTKOG coz[epn(aHI/Ie) HOU HarpyskKu, 4ac
2 g E E2E| o5 . ¢
2 255 8 E E 25338
. |Egz |EEF|S:F%
1 2 3 4 5 6
1. DJeMEeHThl KUHEMaTHUKHU 2 1 1 3
2. JlnHaMKKa MaTepUaIbHOW TOYKH 2 2 2 5
U TOCTYIATEJIbHOTO JIBH)KCHUS
TBEPJOTO TEJIA
3.. Nmnynec. Buasl snepruu. Pado- 2 2 2 3)
Ta, MoIHOCTh, KIIJI.
4. MexaHuka TBEpJIOTO Tea 2 1 2 4
5. DJIEeMEHThl MEXaHUKHU KUJIKOCTU 1 1 1 3
6. l'apmonuueckue kosiebanus. 3a- 2 2 - 3
TyXawlIlue KojiebaHusi U uX Xa-
PaKTEPCTUKH.
7. OCHOBHBIE 3aKOHBI HJICAIIBHOTO 1 2 2 4
rasa
8. SBneHus nepeHoca 1 1 4 3
9. [lepBoe HaUaIO TEPMOAMHAMUKH 2 2 2 5
U €r0 MPUMEHEHHUE K Pa3InYHbIM
U30MpOoIeccam
10. Btopoe u TpeThe Hauana tepmo- 1 1 1 3
JTUHAMUKHU. TemIoOBbIC MAIIMHBI
11. PeanbHble Ta3pl, KUAKOCTH | 1 2 - 2
TBEPJIBIE TEJIA
BCEI'O 17 17 17 42
Kypecl Cemectp Ne 2
Ne mo HaumenoBanue pa3 O0BeM Ha TEeMAaTUYECKUN pa3/ies Mo BUIaM y4eo-
y nena (KpaTkoe CoJep KaHue) HOI Harpy3KH, yac
" 2 tef | EZE| o5, ¢
2 g5 5 GZE|2EES
= =58 =23 |Yg &
1 2 3 4 5 6
12. DJeKT. moJie B BAKYyM€ U B Be- 6 2 2 7
IECTBE
13. [ToCTOSIHHBIN NEKTPUYECKUI 2 2 2 3)
TOK
14. DIIEKTPUYECKNE TOKU B METaJl- 2 1 2 4
nax,
BaKyyMe€ M rasax




15. MaruutHoe nose. SIBieHue 4 2 2 6
DJICKTPOMArHUTHOW HWHIYKIIUU
16 MarnuTHble CBOWCTBA BEIIECTBA 2 1 2 4
17. OcHoBbl Teopuu MakcBenia aJis 2 1 - 2
AIIEKTPOMArHUTHOTO TOJIS
18. DNeKTpOMarHuTHbhIE KOJIeOaHUsI 4 2 2 6
19. ITepemeHHBIIN TOK 3 1 2 4
20. Yrpyrue u 3J1eKTpOMarHiuTHbIE 1 1 - 2
BOJIHBI
21. DJIeMEHThI T€OMETPUUYECKOMN OII- 2 1 - 2
TUKH
22. WnTepdepenmus creta 2 1 1 3
23. Judpakuus ceeta 2 1 1 3
24. [Tonsipuzarnus cBeta 2 1 1 3
BCEI'O 34 17 17 51
Kypc2 Cemectp Ne 3
Ne /it HaumenoBanue pazaena O0bem Ha TEeMATUYECKUN pa3/ies Mo BUIaM y4eo-
HOU HarpyskKHu, 4ac
~ « 0 2 s 0 & &
= TEREE I b
= %8 | S2E|Fgske
1 2 3 4 5 6
25. TemnoBoe n3nmydeHne 2 2 4 7
26. KBaHTOBas npupoa U3JIyyeHus. 4 4 4 10
27. Teopus atoma Bojiopoja 1o bo- 2 1 2 4
Py
28. DJIeMEHThl KBAHTOBOUW MEXaHUKHU 4 4 3 9
29. DneMeHThI aTOMHOTO sifpa. Pa- 3 2 4 8
JTMOAKTUBHOCTG. SIIepHBIC peak-
097071
30. DneMeHThl GU3UKU DIIEMEHTap- 2 4 - 3)
HBIX YaCTHII
BCEI'O 17 17 17 43




4.2. Conep:xanne NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHM.

No HaumenoBanue Tema npaktuueckoro (cemuHapcko- | K-Bo K-Bo
n/m | pasjaena JUCIUTUIH- r0) 3aHATHS 4acoB | 4YacoB
HBI CPC
cemecTp Ne 1
1 Kunemartnka KunemaTuka mocTynarenbHOro JIBU- 1 1
)keHnsa. CBoOOIHOE HaJeHUE TE.
KunemaTtuka BpamaTeiabHOTO JBUKE-
HUSL.
2 JlnHamuka JlnHaMuKa MOCTYHaTeIbHOIO JBUXKE- 2 2
HUSL.
JluHamuika BpalaTeIbHOTO JBUKE-
HUSL.
3 JluaamMuka Mexanuyeckas paboTa, MOIIHOCTb, 2 2
BUIBl ~ MEXAHMYECKOH  DHEPTHH.
K.ILJ. CBsi3b paOOTHI U SHEPTUH.
4 Bpamarensnoe Kunematvka u auHamuka TBEPIIOTrO 2 2
JIBUYKEHUE TBEPABIX | Tena.
Te. 3aKOH COXpaHEHHUS U U3MEHEHHUS B
MEXaHHUKE.
5 | KonebGanus u BoiaHbl | Mexanndeckue kosieOaHusi. MasiTHH- 2 2
ku. CroskeHrne TapMOHHYECKUX KOJIe-
OaHuii ogHOro HampasieHus. Croxe-
HUE B3aWUMHO TEPICHIUKYISIPHBIX
KoneOanuii. MexaHn4ecKre BOJHBI.
6 | MonekynspHas pu- | OCHOBbI MOJIEKYJSIPHO — KHUHETHYe- 3) )
3MKa TEPMOJWHAMU- | CKOM TEOpHUH. 3aKOHBI HJICaTHHOTO
Ka rasa.
Terutobie MammHbl. KIIJ[ TeruioBoii
mMammnHbl. [ukn KapHo. OHTponus.
7 SBnenus nepeHoca | YpaBHEHUS peajbHOro rasa. SIBneHus 3 3
PeanbHbie ra3s, MepEeHoca.
JKUJKOCTH U TBEP-
JIbIC Tea
NTOI'O: 17 17
cemecTp Ne 2
1 Onektpoctatika | OCHOBBI AIEKTPOCTATUKH. 2 2
2 | Dnexktpuyeckue To- | [[pOBOAHUKK W AMDIIEKTPUKH B TIO- 2 2
KM B ME€TAJIJIaX, Ba- | CTOSHHOM  3JIEKTPUYECKOM  TIOJIE.
KyyMe€ W Ta3ax Konpencaropel. CoemuHeHuss KOH-
JIEHCATOPOB. DHEPIUs AIEKTPUUECKO-
'O TTOJIS
3 | DnekTpuueckuil TOK | 3aKOHBI TIOCTOSTHHOTO TOKa. [lpaBm- 2 2
na Kupxroda.
4 | DnexTpoMarHuTHble | 3aKOHBI IEPEMEHHOr0 TOKA. 4 4
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koJnebanus. [lepe-
MEHHBIN TOK
5 | DOnekrpomarHeTusMm | OCHOBBI MaruetusMma. SIBiaeHue snex- 3 3
TPOMArHUTHON UHIYKIIHUHU.
6 OcHOBBI TEOPUU JIBm>KeHHe 4acTul B 3JIEKTpomar- 4 4
Makcgenna aist HUTHBIX TTOJISIX
ANEKTPOMATrHUTHOTO
nossi. MarHuTHbIe
CBOMCTBA BeIIeCTBA
17 17
HNTOI'O:
cemectp Ne 3
1 | KBanroBas npupona | TemioBoe uznyueHue 2 2
U3ITYYEHUSI
2 | KBanTtoBas npupoga | ®otorddekr 4 4
U3JTYYEHHUSI
3 OneMmeHThl KBaHTO- | Teopus aroma Bomopoaa no bopy 1 1
BOW MEXAHUKHU
4 | DneMeHTHI KBaHTO- | DJIE€MEHThI KBAaHTOBON MEXaHUKHU 4 4
BOW MEXaHUKHU
5 | OcHOBBI aTOMHON | | DJIEMEHTHI aTOMHOTO sijipa. Pagnoak- 2 2
siepHON (pU3uKH TUBHOCTb. SJI€pHBIEC peaKINU
OneMeHTbl  (pU3UKH | DIEeMEHTbl (PU3UKH  3IIEMEHTAPHBIX 4 4
AIIEMEHTAPHBIX Yac- | YaCTHI]
THIT
17 17
HNTOI'O:
51 51
BCET'O:
4.3. Coaep:xkanue JadopaTOPHLIX 3aHATHI
Kypc 1 Cemectp Nel
Ne ni/m HanmenoBanue HaunmenoBanue nabopatop- | K-Boua- | K-Bo ua-
paszjiesia JUCIUTUIMHBI HOM pabOThI COB cos CPC
1 - 0 — 1: O6paboTka pe3ynabTa- 2
TOB (PU3UYECKOTO IKCIIEPH-
MEHTa
2 Kunemaruka nocty- | 1— 1: Onpenenenvie MOMEHTa 2 2
MaTeIbHOTO U Bpallla- | NHEPLUU TEJ BpalleHUs
TEJIBLHOTO JIB)KCHUS | WU
1 — 2: 3yyeHue 3aKOHOB
BpalIaTeIbHOTO IBUKEHUS.
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3 Mexanuueckue kone- | 1 — 8: M3ydyeHnue 3aKkoHOB KO- 4 4
Oanus nebaHus MaTEMaTHYECKOTO U
(hU3UIECKOTO MAsSTHHKOB
WIH
1-3: MastHuk MakcBesia
4 Mexanuka TBEpaoro | 1-4: OnpeneneHue MOMEHTa 4 4
Tena WHEPITMH TEJT BpAICHUS
5 3akonbl coxpanenus | 1—5: Coynapenue mapon 2 2
Y U3MEHEHUSI B MeXa- | WU
HUKE 1 — 6: V3yuyenue GamucTuye-
CKOTO MasiTHUKA
6 Monekynspuas ¢u- | 2-2: OnpeneneHue OTHOIIIE- 3 3
3UKa HUSI TEITIOEMKOCTEN ra30B
WA
2-4: Onpenenenue kodhdu-
IIUEHTA BA3KOCTH METOJIOM
Crokca.
WK
2-5(1) Ompenenenue Kod(h-
¢dunrenTa BA3KOCTH BO3TyXa
KA PHBIM METOJIOM.
UTOI'O 17 17
Kypc 1 Cemectp Ne2
Ne i/m HaumeHnoBanue HaunmenoBanue nabopatopuoii | K-Bo ua- K-Bo
pasnerna ITUCIUTUTMHBI paboTHI COB JacoB
CPC
1 DIIEKTPUYECTBO 3 — 1: U3yueHue anexTpous- 2 2
MEPHUTEIIBHBIX TPHOOPOB
2 DNeKTpocTaTuKa 3-3: HccnenoBanue 31eKTpH- 6 6

YECKOTO TOJISI C TOMOIIBIO
AIEKTPOJUTUYECKON BaHHBI.
WIH

3 —5: Onpenenerne EMKOCTH
KOHJICHCATOPOB C TIOMOIIIBIO
OQJITMCTUYECKOTO TalbBaHO-
MeTpa

WITH

3-2: M3yuenue 3MeKTPOHHOTO
ocruuiorpada.
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IlocTOSTHHEBIN TOK

3 — 7: U3mepenue 3meKkTpo-
JBYOKYIIUX CUJI TaJIbBaHHYC-
CKHX 3JICMCHTOB METOJIOM
KOMIICHCAIIHH.

17001

3 —9(n): IIpoBepka 3akoHa
Owma i1 enu ePeMEHHOTO
TOKa

WIH

3-11(u): U3yuenue 3aryxaro-
[IUX KOJIEOaHUH.

Marsetusm

3 —10(n): OnpenencHue
YAEIBHOTO 3aps/ia JIEKTPOHA
METOJIOM MarHeTpoHa

17001

3-12: Onpenenenre TOPU30H-
TAJIbHOM COCTaBJISIONIEH Ha-
nPsHKEHHOCTH MarHUTHOTO
1oJjst 3eMJIn

WITH

5-5: Onpenenenue Temmnepa-
Typbl Ktopu peppomaraeruka.

Onrtuka

4-2(n): Onpenenenue paguyca
KPUBU3HBI [JIOCKOBBIITYKJION
JIMH3BI C IOMOUIBIO KOJIEL]
Hprotona

W

4-3: 3yuenue auQpakuuoH-
HOM PEIIETKU.

Wi

4-5: TlpoBepka 3akoHa Maitto-
ca

WJIn

4-6: OnpeneneHne KOHIEH-
Tpaluu caxapa B pacTBOpE C
MIOMOIIBIO KPYTOBOIO MOJISI-
pUMeTpa.

UTOI'O

17

17

333

Kypc2 Cemectp Ne3

No /1t

HanmenoBaunue
paszesna JUCLUILIN-
HBI

HaumenoBanue naboparop-
HOM paboThI

K-Bo ya-
COB

K-Bo
4acoB

CPC
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KBanToBas ¢usnka

4-8: Omnpenenenue mocTo-
sunoi Credana-
bosbiimana.

KBanToBas ¢uznka

4-7(n): OnbITHAs MpOBEpKa
3aKOHOB BHEITHETO (POTO-

apdekra

dusznka TBEPAOTO
Tena

5-1: OnpeneneHue TUIa u
MIEPUOJIa KPUCTAIUINYECKON
PELIETKYU BELIECTBA METO-
oM AudpaKIuu AIEKTPO-
HOB.

dusznka TBEPAOTO
Tena

5-9(n): N3yuenwne noaympo-
BOJITHUKOBOTO JUO/A.

dusznka TBEPAOTO
Tena

5-7: U3yuenue temriiepa-
TYPHOU 3aBUCUMOCTH CO-
MPOTUBIICHUS TTOTYIIPOBOI-
HUKOB U OTIPEICTICHUE YHEP-
TUU aKTUBAIIHH.

WITH

5-6(n): N3yuenue rpdexra
Xouuna.

NTOI'O

17

17

BCEI'O

o1

o1
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1. ®OHJ OHEHOYHBIX CPEACTB JJIsA IPOBEJAEHUSA TEKYIIEI'O
KOHTPOJIS1 YCOEBAEMOCTH, TIPOMEXKYTOUYHOM ATTECTALIMA
11O U'TOI'AM OCBOEHMSA ANCHHUIIJIMHBI

5.1. [lepeyeHb KOHTPOJIbHBIX BONPOCOB (THIOBBIX 3aIaHU)

Neo | HammeHnoBaHue
n/m | pasznena JUCUUILIHBI

Coneprxanue BONPOCOB (TUMOBBIX 3aJaHUI)

1 cemecTp

1 Kunemarunka MexaHnnueckoe nBuxeHue. Cucrtema oTcuera, CUCTEMBI
koopauHat. Ilepememenue, Tpaekropus, nytb. Cko-
poOCTh. Y CKOpEHHUE.

2 Kunemarunka [IpsamMonuHeHOE M KPUBOJMHENHOE IBHXeHHE. KuHe-
MaTHKa BpalaTelbHOTrO ABHKEHUsA. KnHemartnueckue
YPABHEHUSI IBHKCHUS.

3 JmHamuka Knaccuueckas guHamuka yactull. IloHsATHE COCTOSIHMS
YacTHUIIbl B KJaccuueckod MexaHuke. OCHOBHas 3ajaya
JIMHAMUKH.

4 JlnHamuka [Tepsblii 3akoH Herotona. [loHsATHE MHEPUHMATBLHOU CHC-
TE€MbI OTCYETA.

3) JnHamuka Macca u umnyisc tena. Bropou 3akon HeroToHa. Ypas-
HEHHUE JBHKECHUSI.

6 JlnHamuka Tpernii 3akoH HproToHna. lloHATHE O MEXaHMYECKOU
cucreme. UMnynbC CHIIBI 1 UMITYJIBC TEJIA.

7 JnHamuka 3aKOH COXpPAHEHHUsI UMITYJIbCA TEJIA U CUCTEMBI TEJl.

8 CneunansHas teopus | [Ipunuun otHocurensHocTy [anumnes.

OTHOCHUTEJIbHOCTHU
9 JuHamuka Yupyrue cuisbl.

10 | JImmamuka

CuJibl TpeHUsl.

11 | Jlunamuka

Cuia TSHKECTH U BeC.

12 | JIuHamuka

3akoHbl coxpaHeHus. COXpaHAIIMECs BEIUYUHBI 3a-
KOH COXPAaHEHUs SJHEPTUU.

13 | JIunamuka

Kunernueckas sueprust u padora. Pabora.

14 | Jlunamuka

KoncepBaruBnble cuibl. lloTeHnManpHass 3HEprus BO
BHEIIHEM I0JIE CUJL.

15 | lunamuka

[ToreHumManbHas SHEPrUsi B3aUMOJICHCTBUS.

16 | JImmamuka

DHeprus ynpyroi aedgopmaiiuu.

17 | Junamuka

Y ClI0BUSI paBHOBECHUSI MEXAHUYECKOW CHCTEMBL.

18 | JIunamuka

CoynapeHue AByX Tedl.

19 | JIlunamuka

MowmeHT cuibl. MoMeHT HMITYJIbCA. 3aKkoH COXpPaHCHUA
MOMCHTA MMITYJIbCA.

20 | Ilunamuka

JIBrm>keHue B ICHTPaJIbLHOM I10JI€ CHJI. 3aJlada IByX TEl.

21 | IlmHamuka

HeHHepuHaanHe cucTeMbl orcueTa. CHIIBI HHCPIHH.

22 | lnnamuka

[lentpobexHas cuna nuepuun. Cuna Kopuonuca.

23 | JlunamMuka

3aKOHBI COXpaHCHHUS B HCUMHCPHHUAJIBHBIX CHCTEMAX OT-
cycra.
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24 BpamarensHoe naBu- | Mexanuka TBEpAOro Tena. JBH)KEHHE TBEPAOIrO Tea.
KEHUE TBEPABIX TEI [TpumeHeHne 3aKOHOB IMHAMUKH TBEPJIOIO Tea.
25 | BpamarensHoe nBH- | [[BmKeHWe MEHTpa Macc TBEPAOTo Tena. Bpamienue tena
KEHUE TBEPABIX TEJ BOKPYT HEMOABUKHOM OCH.
26 | BpamarensHoe 1BHU- | MomeHT unepuuu. [loHsaTre o TeH30pe HHEPLUU.
KEHUE TBEPHbIX TEJ
27 | BpamarenbHoe BH- | KuHeTnueckas 3Heprus Bpallaroerocs TBEpAOro Tena.
JKEHUE TBEPABIX TEI
28 | BpamarenbHoe nBH- | KuHeTnueckas 3Heprus Tena npu miIoCKoM JIBUKEHUH.
KEHHUE TBEPABIX TEI
29 | BpamarenbHoe naBH- | [IpuMeHeHne 3aKOHOB IMHAMUKH TBEPAOTO Tea.
KEHUE TBEPHABIX TEI
30 | BpamarensHoe aBu- | ['mpockomsl. ['upockonuuecknii 3hdexT.
KEHUE TBEPHbIX TEJ
31 | CoenumanwsHas Teopus | CrienmanbHas Teopusi oTHocutelnbHoCcTH. [IpeoOpa3oBa-
OTHOCHUTEJIbHOCTH Hus JlopeHna. ['paHunbl IPUMEHMMOCTH HBIOTOHOBCKOM
MEXAHUKH.
32 | CnemmanbHast Teopus | [Ipeobpa3oBaHue U CIOKEHUE CKOPOCTEH.
OTHOCHUTEJIBbHOCTH
33 | CneuunanbHast Teopus | PensTuBuUCTCKUI UMIYyIbC. PenaTuBrUCTCKOE BRIpaKEHHE
OTHOCHUTEIBbHOCTH JUTSL SHEPTHH.
34 | CneuumansHas Teopus | [IpeoOpa3oBaHusi uMmyibca M SHEpruuv. B3auMocBssb
OTHOCHUTEJIbHOCTHU MAaCCBI U DHEPIUU MOKOs. YacTULbI ¢ HYJIEBOM MacCOM.
35 | CneuumanbsHas Teopus | 'paBuTanus. 3aKOH BCEMUPHOrO TAroTeHus. ['paBura-
OTHOCHUTEJIBHOCTH LIMOHHOE T0JIE.
36 | CneumanbHast Tteopus | Kocmuueckue ckopoctu.
OTHOCHUTEIBbHOCTH
37 | CmnenmansHass Teopus | [Ipunnun skBuBaneHTHOCTU. [loHsiTHe 00 0OmmIEH Teo-
OTHOCUTEJIBHOCTH pUU OTHOCUTEIBHOCTH.
38 | Konebanus u Bonubsl | KonebarenpHoe nBuxkeHue. ['apMoHudeckue KoneoaHms.
BekropHas auarpamma.
39 | Konebanus v BonHbl | MassTHUKK (MaTeMaTuyeckuil, ¢usnueckuii, o00poT-
HBIN).
40 | KoneOanus u BoiaHbl | CoKeHHE B3aUMHO MEPIICHIUKYJIISIPHBIX KOJICOaHHIA.
41 | KoneOanus u BomHbl | 3aTyxatomue KoneOaHusi. ABTokosneOaHusi. BriHyX1eH-
Hble KoneOanus. [lapameTprueckuii pe3oHaHC.
42 | Konebanus v BoaHBI | CBOOOIHBIE 3aTyXarOIIHE KOJICOAHUS.
43 | KoneOanus u BomHbel | PacmipocTpanenne BOMH B yHpyroi cpene. YpaBHEHHE
TJIOCKOM U cpeprueckoil BosiH. CKOPOCTh YIPYTUX BOJIH
B TBepAoi cpeae. Db dext Jlomnepa uisi 3BYKOBBIX BOJIH.
44 | KoneOaHus ¥ BOJIHBI | DHEPrus ynpyrou BOJHBI.
45 | KoneOanus u BoiHbl | Ctosturie BosHbl. Konebanusi ctpyHbl. 3ByK. CKOpPOCTH
3BYKa B razax.
46 | MKT wu Ttepmoauna- | Macca u pa3mepsl MosieKysl. COCTOSTHUE TEPMOIUHAMU-
MUK yeckon cucrembl. Temmneparypa. TepmonumHamuveckas
1IKajga TeMIeparTyp.
47 | MKT wu TtepmoauHa- | YpaBHEHUE COCTOSHUS UEATBHOTO rasa.

MHKa
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48 | MKT wu Ttepmoauna- | BHyTpeHHsIs S5HEPTUsl TEPMOJIUHAMUYECKON CUCTEMBI.
MUK
49 | MKT wu tepmonuna- | [Ipouecc. IlepBoe Hauano TepMOAMHAMUKH.
MUK
50 |MKT wu tepmoauna- | Pabota, coBepuiaemasi TeJIOM IpU U3MEHEHUH 00bema.
MUK
51 | MKT wu tepmoauna- | BHyTpeHHsIq SHEPIUs U TEINIOEMKOCTh UA€aIbHOTO ra3a.
MUK
52 MKT wu TtepmoauHna- | YpaBHEHHE aradaThl UI€aJIbHOTO Ta3a.
MUK
53 |MKT wu Ttepmoauna- | [lomutponnueckue mpoiecchl. Paborta, coBeprmaemas
MHKA ra3oM IIPY Pa3JIMYHBIX IPOLECCax.
594 | MKT wu TtepmoauHa- | Ban-nep-BaanbCoBCKHil ras.
MUK
55 | MKT wu Ttepmoauna- | bapomerpuueckas popmyia.
MUK
56 | MKT wu TtepmoauHa- | XapakTep TEIUIOBOrO JABMXKEHUs MoJieKyn. Yucno yna-
mMuka MKT wu tepmo- | poB Mosekys o cteny. Onpenenenue I[leppenoM mocto-
JTMHAMUKA SHHOW ABOTaIpO.
57 |MKT wu tepmoauna- | CpenHsst S3HEPrUsl MOJIEKYJI.
MUK
58 |MKT wu Ttepmoauna- | Pacnpenenenne MakcBenia. DKcepUMEHTalbHAsS MPO-
MHKA BEpKa 3aKOHa pacnpenesieHuss Makcsea.
59 MKT wu Ttepmoauna- | Pacnpenenenue bonbumana.
MUK
60 | MKT wu tepmoauHa- | DHTpomnus. Beraucienue sSHTPONHH.
MUK
61 |MKT wu tepmoauna- | [IepBoe Hauamo TepMOIUHAMUKH.
MUK
62 |MKT wu Ttepmoauna- | [luxn Kapno.
MUK
63 | MKT wu tepmoauna- | Bropoe Hauago TepMOAMHAMUKA
MUK
64 | TBepaoe Temno OTAMYUTENBHBIE YEPTHl KPUCTATIMYECKOTO COCTOSIHUSL.
Knaccudukarus kpucramioB. OU3NYECKUE THUIBI KPH-
CTAJUIMYECKUX PEHIETOK.
65 | TBepaoe Temno JledekTrl B KpucTasuiax.
66 | TBepmoe Teno TemnoeMKoCTh KPUCTAIIIOB.
67 | SIBnenus nepenoca Crpoenune xuakocted. I[IOBEpXHOCTHOE HaTSKEHUE.
JlaByieHHe noJ1 M30THYTOM NOBEPXHOCTBIO JKHUJIKOCTH.
68 SIBnenus nepenoca SIBieHus Ha TpaHUIE KXUAKOCTH U TBepaoro rtena. Ka-
MUJUISIPHBIE SIBJICHUS.
69 | SABneHus mepeHoca Jlunuu u TpyOKu Toka. Hepa3pbIBHOCTH CTpyH. YpaBHe-
Hue bepHymnu. McreyeHne XUAKOCTH U3 OTBEPCTHS.
Tedenwne )KUIKOCTH B KPYTIION TpyoOe.
70 | SIBneHus mepeHoca Cunbl BHyTpeHHEro TpeHus. JlamuHapHoe U TypOyJIeHT-
HOE TeueHMs. [[BM>KEHHE TeN B AKUJIKOCTAX U ra3ax.
/1 | SIBnenus nepeHoca Hcnapenne u KoHAeHcauus. PaBHOBECHME KUIKOCTH H
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HacelieHHOro mnapa. Kpurtmyeckoe cocrosnue. Ilepe-
CBILICHHBIA NIap U Ieperperas KUuIKocThb. [lnaBienue u
Kpuctammsauus. YpasHenue Knanerpona-Kiaysuyca.
Tpoiinas Touka. Jluarpamma COCTOSIHUS.

72 | SIBnenus mepeHoca Cpennsis nmuHa cBoOogHOro npobdera. Bs3kocTs razos.
YabTpapaspexeHnbie ra3sl. Ipdysusi.

/3 | SIBneHus nepeHoca Asnenust nepeHoca. Jluddysus B razax.

74 | SIBneHus nepeHoca TemnonpoBOIHOCTh Ta30B.

2 cemMecTp

75 | DnekTpocTaTthka Onektpuueckuid 3apsa. 3akoH Kynona. DnekTpuyeckoe
nosne. Hanpsoxennocts nmonst. [lorennumal.

76 | DmekTpocTaTuka DHeprusi B3auMOJCHUCTBUS CUCTEMBI 3apsiaoB. CBA3b Me-
KAy HANPsHKEHHOCTBIO SJIEKTPUYECKOTO IMOJS M MOTEH-
[IUAJIOM.

77 | DnekTpocraTuka Junons. Ilone cucteMbl 3apsioB Ha OOJIBIIUX PACCTOS-
HUSIX.

78 | DimekTpocTaTHKa CaolicTBa BEKTOPHBIX TojeH. [IupKysamus u poTop 3jeK-
TPOCTATUYECKOTO MOJISI.

79 | DnekTpocraTuka Teopema ['aycca. Briuncnenue moisiel ¢ MOMOIIBIO TEO-
pemsl ['aycca.

80 | DnekTpocraTuka [Tonsipubie u HenomsipHble MoJekyibl. [lonspuzamnus gu-
anekTpukoB. Ilone BHyTpu nudnektpuxa. CerHeTodsek-
PUKH.

81 | DnekTpocraTuka OObemMHBIE M TIOBEPXHOCTHBIE CBSI3aHHBIC 3apsibl. Bek-
TOp DJIEKTPUYECKOTO CMEIICHHS. YCJIOBHUS Ha TpaHUIIE
JBYX TUAJIEKTPUKOB

82 | DnekTpocraTuka Cuuibl, IEMCTBYIONIME HA 3aps]l B IUDJIEKTPHKE.

83 | DaexTpocTatuka PaBHOBecue 3apspoB Ha mpoBogHUKE. [IpOBOAHHMKH BO
BHEIIIHEM JJIEKTPUUYECKOM ITOJE. DIEKTpPOeMKOCTh. Kon-
JI€HCATOPBI.

84 | DnekTpocraTuka DHeprus 3apsHKeHHOTO MPOBOJAHUKA. DHEPrus 3apshKeH-
HOTO KOHJIEHCATOpa. DHEPTHUsl JIEKTPHUUECKOTO MOJISI.

85 | DnexkTpuueckuil TOK | DIEKTPUUYECKUN TOK. YpaBHEHUE HEMPEPHIBHOCTHU. DJICK-
TPOJBUKYIIIAS CUJIA.

86 | DmexTpuueckuii Tok | 3akoH Owma. CompoTuBIeHHE MPOBOJHUKOB. 3akoH Oma
JUIs1 HEOJTHOPOJHOTO y4acTKa LETH.

87 | Dnexrpuueckuii Tok | PasBerBnennsie nenu. [IpaBuna Kupxroda.

88 | DnexTpudeckuii Tok | MomHocTh ToKa. 3akoH Jxoyns-Jlenna.

89 MarsauTtHoe 1noJjie BzaumopeiictBue TOoKOB. MarauTtHoe 1one. 3akoH buo-
Casapa-Jlanaca.

90 MarsuuTtHoe 1noJjie ITone aBuwxymierocs 3apsiaa. Cuia Jlopenua. 3akoH AM-
nepa. MarHuTHOE B3aMMOJICUCTBUE KaK PEISATHUBUCTCKHUI
ahdexkr.

91 | MarauTHOE ToJIe KoHTyp ¢ TOKOM B MAarHUTHOM TIOJIE.

92 | MarnuTHOE TIOJIe Pabora, coBepiiaemas mpu TNepeMEIIEHHH TOKa B Mar-
HUTHOM T10J1€. JIMBEpreHIus U pOTOp MarHUTHOTO TOJIS.
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93

MarsuTtHoe 11ojie

IToJsie conenona u Topoua.

94 | MarunuTHOE T0J1€e HamarnnunBanne marnetuka. Hampspk€eHHOCTP MarHuT-
HOTO 10J1sl. BeluncneHnue nosist B MarHeTUKax.
95 | MarauTHOE moJe VYcnoBus Ha rpaHuUlle IByX MarHeTHKOB.
96 | MarnuTtHOe noJie MarHuToMeXaHu4eCKre SIBJICHUSI.
97 | MarnuTHOE€ 10J1€e Bunet marnerukos. JIuamarnetusm. [lapamarmetusm.
PeppOMArHETU3M.
98 | DnekTpoMarHeTusM | SIBneHUE SIEKTPOMATHUTHOM WHAYKIUU. ODIEKTPOIBU-
KYIIasi cujia MHAYKIHH.
99 | DnekTpoMarHeTusM | SIBneHue caMOMHAYKIMHU. TOK MpHU 3aMbIKAaHUU U Pa3Mbl-
KaHuW 1enu. B3anmHuas uHIyKIusl.
100 | DmekTpomMarHeTH3M | DHEprus MAarHUTHOTO mois. PaGoTa mepeMarHUYMBaHUS
(dbeppoMarHeTHka.
101 | Onekrpomarnetusm | BuxpeBoe snektpuyeckoe mone. Tok cMmeiieHus. Ypas-
HeHust MakcBera.
102 | OnexktpomarHeTusMm | [[BukeHue 3apsyKEHHOM YacTUIBI B OJHOPOJHOM Mar-
HATHOM Tiosie. OTKJIOHEHUE NBWXKYIIMXCS 3apsiKEHHBIX
YaCTHIl AJIEKTPUUECKUM U MATHUTHBIM TOJISIMH.
103 | DmektpomardeTusMm | OmpesneneHue 3apsga U MacChl IekTpoHa. OmnpeaeieHne
YAENIBHOTO 3apsiaa MoHOB. Macc-cniektporpadsbl. Y cKOpH-
TeJU 3apsHKEHHBIX YaCTHII.
104 | Dnexkrpomarnetusm | [Ipupona HocuTene Toka B MeTauiax. DJeMEHTapHas
KJlaccuueckas Teopus MetaiioB. Dddext Xosia.
105 | DnmexkTpomarHeTusM | DJIEKTpUUECKH TOK B raszax. HecamocrosrenwHas u ca-
MOCTOSITEIbHAs MPOBOAUMOCTUA. HecamocTosITENbHBIN ra-
30BbIM pa3psan. IIpoueccel, NpUBOASIIME K MOSBICHUIO
HOCHUTEJIEN TOKa IMPHU CaMOCTOSITEILHOM paspsijae. Tiietro-
muil paspsa. JyroBou paspsia. MCKpoBOM M KOpPOHHBIN
pa3psibl.
106 | Onextpomarnetusm | [1ma3ma.
107 | DnexkrpomarHetu3Mm | MoHu3almoHHbIe KaMEPbl M CYETUHKHU.
108 | DnexkrpoMarHutHble | BeIHYXI€HHBIE deKTpuueckue koynedanus. [lepemenHbIi
KoseOaHusl TOK.

109 | DnexrpomarnutHele | KBaszucranmmonapaele TOKH. CBOOOJHBIE KOJIcOaHHS B
KoJieOaHusI KOHTyp€ 0€3 aKTUBHOTO COMPOTUBJICHUSI.

110 | DmekTpoMarHUTHBIC | DJIEKTPOMAarHUTHBIC BOJNHBI. BOJIHOBOE ypaBHEHHE 3JIEK-
KOoJIeOaHusI TpOMAarHuTHOTO noJisi. [1nockas snekTpoMarHuTHasi BOJIHA

111 | DnekTpoMarHuTHbIC | DHEPrusi SJIEKTPOMATHUTHBIX BOJIH. MMIynbc 3meKTpo-
KOJIeOaHUsI MAarHUTHOTO MOJIS.

112 | I'eometpuueckasi on- | CBetoBass BoiHA. OTpakeHHE W MPETOMIICHUE TUIOCKOM
THKa BOJIHBI Ha TPAHUIIC JIBYX JUAJICKTPUKOB.

113 | 'eomerpuueckas om- | CBeToBoil moTok. doToMeTpuyueckre BETUYUHBI U €IH-
THKa HULIBL.

114 | I'eomerpuueckasi on- | 'eomerpuueckas ontuka. Tonkas nunza. [Ipunnun I'roi-
THKa reHca.

115 | BonHoBas onTHka WNurepdpepenius ceera. KorepentHocts. CrnocoObl Ha-
OJ1ro7IeHUs UHTEpPEPEHIIUU CBETA.

116 | BonHoBas onTuka Nurepdepenius cBeta npu OTpakKE€HWU OT TOHKUX TuIa-
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CTUHOK.
117 | BonHoBas onTuka HNutepdepomerp.
118 | BonmHoBas ontuka Hudpakuus ceeta. [lpunmun [toiirenca-dpenens. 30HbI
Openenst. Audpakius Openens.
119 | BonHoBas onTuka Hudpakus Opaynrodepa. JudpakironHas pemierka.
120 | BoxHoBas ornruka Paszpemaromas cria o0beKTHBA.
121 | BonHoBas onTuka I"omorpadusi.
122 | BonHoBas onTHka [Tonmapuzanus cBera. EcTeCTBEHHBIN M MOJSIPU30BAHHBIN
CBET.
123 | BomHoBas onTHka [Tonstpuzaiust Ipu OTPAKEHUH U MPEIIOMIICHUH.
124 | BomHoBas ONITHKA Bpamenne miocKkoCTH NOJSIpU3aLHH.
125 | BonHoBas ontuka B3anmoeiicTBrE 3JIEKTPOMATHUTHBIX BOJIH C BEIECTBOM.
Jlucnepcus csera.
126 | BonHoBas ontHka ['pynmnoBasi ckopocTb. Pa3oBasi CKOPOCTb.
127 | BonHoBas onTHka [Tornomenue ceera. PaccesiHue cpera.
128 | BonHoBas ontHka Dddext BaBunosa-Ueperkona.
3 cemecTp
129 | TeroBoe  wm3nyde- | TeroBoe u3aydeHUe
HUE

130 | TermmoBoe  wm3myde- | 3akoH Kupxroda. PaBHOBecHas MIOTHOCTh HEPTUU W3-
HUE JTy4YEHUS.

131 | TennoBoe  wm3myde- | 3akoH Credana-bonbimana. 3akon Buna.
HUE

132 | TemoBoe  m3myde- | Dopmyna Penes-/[xunca. ®opmymna [lnanka. oTOHBL.
HUE

133 | TeruioBoe  m3nmyde- | TopMO3HOE pEHTTeHOBCKOe wu3aydeHue. DoTodPhexT.
HHE Omnsit bore.

134 | TenmoBoe  m3nyde- | Dddext Komnrona.
HUE
135 | ®usuka atoma 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax. Mojenb aroma
Tomncona. OnbITE MO paccesHUO anbda-gactuil. SAnep-
Has MOJIeJIb aTOMa.
136 | Atom bopa [Toctymnater bopa. [IpaBuino kBaHTOBaHHUS KPYTOBBIX Op-
OouT. DnemeHTapHas OOpOBCKasi TEOpPHUS BOIOPOIHOTO
aToma.
137 | BonHoBele cBoicTBa | ['unoresa ae bpoitis. BonHoBbIe cBOMCTBA BellecTBa.
YaCTHI]

138 | BonnoBwie cBotictBa | [Ipunnun HeonpenenenHoctu. YpasHenue lllpenunrepa.
YACTHUII ITcu-pyakmms.

139 | BonnoBsie cBoiicTBa | KBantoBanue snepruu. KBantoBaHne MOMEHTa WMMITYJIb-
YaCTHIL ca. [TpuHuun cyneprno3uiuu.

140 | BomHoBwie cBoiicTBa | [IpoxoxaeHUe YacTUIl Yepe3 MOTCHIIMATBHBIN Oapbep.
YaCTHI]

141 | ®uzuka aroma u | ATom Bogopozaa. CEeKTphI METOYHBIX METAJIIOB.

aTOMHOTO siJIpa

142 | ®uszuka artoma u | lllupuna cnexTpanbHBIX TUHUN. MyIbTUIIIETHOCTD CIIEK-

aTOMHOTO siJIpa TPOB U CIIUH AJIEKTPOHA
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143 | ®uszuka artoma u | Pesynbrupyronmii MEXaHWYeCKHMid MOMEHT MHOTO03JIeK-
ATOMHOTO s7Ipa TPOHHOTr0 aToMa. MarHuTHBIA MOMEHT aToMa.

144 | ®uzuka aroma u | [Ipunuun Ilaynu. Pacnpenenenue 3a€KTpOHOB MO 3HEP-

aTOMHOTO siJIpa T€TUYECKUM YPOBHSIM aTOMa.

145 | ®uzuka aroma u | [lepuonnueckas cucrema 3neMeHTOB MeH ieneeBa.

aTOMHOTO siipa

146 | duszuka aroma W | BeinyxaeHHoe uznydeHue. Jlazepsl.

aTOMHOTO siJIpa

147 | Tepmoe Temno Kpucrannmmueckas pemerka. Maaekcer Muiepa.

148 | Teepmnoe Temno TermnoeMKoCTh  KpHUCTAUIOB. Teopus  TEIUIOEMKOCTH
Ouinmreiina. Teopus [ebas. DoHOHBI.

149 | Teepmoe Teno Pacnpenenenuss ®epmu-/upaka n boze-OitHmreitna. ®o-
TOHHBIN U (D)OHOHHBIN ra3bl. CBEPXTEKYYECTh.

150 | Tepmoe Temno KBaHnToBasi Teopusi CBOOOJHBIX 3JIEKTPOHOB B MeETaslIe.
DJIEKTPOHHBIN ra3. JHEPreTUYECKHUE 30HbI B KpUCTAILIAX.

151 | TBepmaoe Temno DIEKTPONPOBOJHOCT MeETaIOB. (CBEPXIPOBOAUMOCTb.
DJIEKTPONPOBOJHOCTD MOJIYIIPOBOHUKOB.

152 | Teepaoe Temno KoHTakTHBIE ¥ TepMOdJIEeKTpUYeCKHue siBiIeHHs. Paborta
BbIX0/a. TepMO3JeKTpOHHAsT AMHUCCHUS. DJIEKTPOHHbBIE
namnbl. KoHTakTHas pa3HOCTh NOTEHIHAIOB. TepMoO3JIeK-
TPUYECKUE SIBJICHHUSI.

153 | TBepaoe Temno [TonynpoBOTHUKOBBIE JHOABI U TPUOIbL. BHYyTpeHHUI
boTodrdhdexT.

154 | ®uzuka aroma wu|CocTaB W XapaKTepUCTUKH aTOMHOTO sapa. Macca u

aTOMHOTO siJIpa SHEPrus CBSI3U Anpa. Moaenu aTOMHOro siapa.

155 | ®usuka aroma W | AxepHbie cuibl. PaanoakTUBHOCTH. SepHBIE peaKilvu.

ATOMHOTO sIpa Jenenne snep. TepMosiiepHble peakInu.
156 | DnmemenTapHbie 4Yac- | Buasl B3auMOAEHCTBUN U KITACChl AJIEMEHTAPHBIX YACTHII.
THUIIbI Mertoasl peructpanuu deMeHTapHbix yactuil. Kocmuye-
ckHe JIyuu. YacTullbl 1 aHTUYACTHIIBI.

157 | Dnemenrtapubie 4ac- | M3oronnueckuit cnuH. Crpandbsie yactuibl. Crnaboe

THUIIBI B3aumojielictBre. HecoxpaHeHue dYeTHOCTH B CHaObIX
B3anMMOJIEUCTBUAX. HelTpuHo.
158 | KBapku KBanToBas anekrpoaunamuka. CuiabHOE (IIBETHOE) B3au-

MojeicTBre. DiekTpociaboe B3aumojeicteue. Cucre-
MaTHKa 2JIEMEHTapHBIX YyacTull. KBapku.

5.2. IlepedyeHb TeM KYypCOBBIX IPOEKTOB, KYPCOBBIX PadorT,

He npedycmompeno.

HX KpaTKoe coJepsKkaHue U 00beM.

5.3. IlepevyeHb MHAMBUIAYAJbHBIX IOMALIHUX 32/ IaHUIA,

pacueTHO-rpauYeCKUX 3a{aHUM.
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PI'3 1. Kunemarnka nocTynaTenbHOTO W BpPAIATENBHOTO ABWKEHHUS . /nHamuka
IIOCTYIIATEJIbHOTO M BPAIATEIBHOTO ABWXKEHUA. BpamieHue TBepaoro teisa BOKPYT
3aKPEIUICHHON OCH. 3aKOHBI COXPAaHEHUS U U3MEHEHUS B MEXAaHMKE. MeXaHn4YecKue
K0JIe0aHUS U BOJIHBI.

O6bem — 14 3amau (18 yacos).

PI'3 2. 3akoHbl nocTosHHOTO ToKa. Pa3BerBienusie nenu. [Ipasuna Kupxroda. Pa-
060Ta. MOIIHOCTh TOKa. MarHuTHOE MoJi€ B BAKYyME U B BELLIECTBE. DHEPIrUs Mar-
HUTHOTO NOJIs1. J[BH>KEHME 3apsKEHHBIX YACTHUIL B 3JIEKTPUUECKOM U MAarHUTHOM
noJiax. ['eomerpuueckas ontuka. BonHoBas ontuka: uatepdepenuus, audpakums,
NOJISIPU3ALIMS CBETA.

O6bem — 14 3amay (18 yacos).

PI'3 3. KBanToBas onrTuka: TEIJIOBOE U3IyYEHHE U 3aKOHBI BHEIIHETO (GoTodhdeK-
ta. Atom bopa. BoinHoBbIe cBOlicTBa Mukpouactuil. PaaroaktuBHOCTh. OO03HAUE-
HUS aTOMHBIX SIIIEP.

O6bem — 14 3amau (18 yacos).

5.4. IlepevyeHb KOHTPOJBLHBIX PadoT.
He npedycmompero.

2. OCHOBHASA " JOINIOJIHUTEJIbHASA JIMTEPATYPA
6.1. IlepeyeHb OCHOBHOM JTUTEPATYPbI

1. Jernad A. A., ABopckuii b. M.  «Kypc ¢usukn» Yyedbnoe mocodue mo ¢u-
3UKe JJ1s1 By30B, M: M3patenbCckuil HEHTP «AKaJIeMUs»,
2005, 720 ¢

2. Tpopumona T. 1. «Kypc oOmieit pusukn»  YdeOHOE mocodue no Gu3nKe 1ist
By30B M: M3narensckuit eHTp «Akaaemusy», 2008

3. Uponos U. E. 3anauu o obmeit pusuxe. M.: CI16 U3za-Bo «Jlanby, 2005

4. YeptoB A.T., BopobneB A. A. «3amaynuk no gusnke» M.: Briciias
mkoia, 2005.

6.2. IlepeyeHb JONOJHHUTENBHON JIUTEPATYPbI

Bunornsanos B. H. [u ap.] Y.l«Mexanukay: nab. mpakTukKyM. Yd4eOHOE MMocoOue.
benropoa: M3n-Bo BI'TY, 2012
Cabputnnckuit A. B. [u np.] Y.2 Monekynspras ¢usuka. Tepmoaunamuka. YdeOHoe

nocobwue. benropona: Uzn-so BI'TY, 2012
Topsitun E.IL [m ap.] Y.3 «Dnekrpocrtarrka. MaraeTuzmy: 1ad. IpakTUKyM. Ydeo-
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Hoe nocobue. benaropoa: U3a-so BI'TY, 2012
4. Tnanxux FO.IL [u np.] UY.4 ®uzuka. Onruka. YuedHoe nmocodue. bearopoa: U3a-so
BI'TY, 2012
5. bakamun FO.U. [u np.] Y.5 «Duszuka TBEpAOTrO Tejay: jabd. MpakTUKyM. YueOHOe
nocobwue. benaropona: Uzn-so BI'TY, 2012

6.3. IlepeyeHb HHTEPHET PeCypCcoB

Caiit o obmeit pusuke: https://elib.bstu.ru/Reader/Book/3535

. Caiit o Tepmoaunamuke: https://elib.bstu.ru/Reader/Book/3429,

. CaliT MexaHUKe U MOJIeKyJIsipHO# (usuke: https://elib.bstu.ru/Reader/Book/7866

. CailT mo MexaHuKe U MOJIEKYJISIPHOU (PU3HUKeE :
https://elib.bstu.ru/Reader/Book/2013040917384466917800004129

5. Caiit mo onrtuke: https://elib.bstu.ru/Reader/Book/2013040917383863389100009413

~wNe



https://elib.bstu.ru/Reader/Book/3535
https://elib.bstu.ru/Reader/Book/3429
https://elib.bstu.ru/Reader/Book/7866
https://elib.bstu.ru/Reader/Book/2013040917384466917800004129
https://elib.bstu.ru/Reader/Book/2013040917383863389100009413
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7. MATEPUAJIBHO-TEXHUYECKOE U HTHO®OOPMAIIMOHHOE OBECIIE-
YEHUE
NudopmariioHHbIe TEXHOJIOTUN 00yUEHUS Pa3InyaroT MO Croco0aM MOTy4YeHUs 3Ha-
HU, CTENICHN WHTEJUICKTYaIM3aliH, IIEesIM 00yUeHHS, XapaKTepy YIpaBJIeHUs TTO3HABA-
TEJIBHOM JISATEIIEHOCTHIO MOJIH30BATENICH B KOMITBIOTEPHOM 00yYaroIei mporpaMme.
B pamMkax n3y4aemoii TUCIUTUTUHBI HCTIONB3YIOTCS TaKue WH(GOPMAIIMOHHBIE TEXHO-
JIOTUU:
e 110 crioco0am MoJTyYeHUs 3HaHUH — JEKIIMOHHBIN KYpC, JJAOOPaTOPHBIN MPaKTH-
KyM, IPAKTUYECKUE 3aHATHUS, AHAJIN3 CIIPABOYHOM JINTEPATYPhl, JaHHBIE UHTEP-
HET;
® [0 CTETICHU MHTEIUICKTYAIN3aIliH — TEKCTOBBIN, rpaduueckuii, HHTEPaKTUBHBIN
CHOCOOBI OTy4YeHUsT HHPOpMAITUH;
® 10 11eJIsIM O0yUeHUs1 — 00yUeHHE HaBbIKaM UCTOIb30BaHUSI KOHKPETHBIX METOJIOB
MIPAKTUYECKOU JIEATEIbHOCTH, MOTYYSHUE U CUCTEMAaTH3aIHs Pa3INuHbIX (aKTu-
YECKUX JaHHbBIX, 00yueHUe aHanu3y nHpopMaluy, e€ CCTeMaTUu3alluu B METO-
JIMKE MPOBEICHUS UCCIIEI0OBAHUMN.

JUist ynydieHus: KayecTBa MOJATOTOBKHU CTYJIEHTOB B Ipoliecce y4eOHOU paboThl uc-
IIOJIB3YFOTCS JOCTHKEHUSI COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH, @ UMEHHO:
- PETryJISIPHO MPOBOJUTCS MPOMEKYTOUYHOE, a TAKKE UTOTOBOE KOMIIBIOTEPHOE TECTH-
pOBaHUE CTYJICHTOB JJI OIIPENEICHUS CTENIEHN YCBOCHHSI MU U3y4YEHHOIO MaTepuaia,
- IPOBOAUTCS Psii BUPTYaJIbHBIX JJAOOPATOPHBIX pabOT, Ha KOTOPBIX CTYACHTHI MOTY-
YaroT HaBBIKU B IPUMEHEHUH KOMITBIOTEPHOTO MOJICTUPOBAHUS PEaTbHBIX (PU3NUECKUX
IIPOLIECCOB,
- IPOBOJATCS JICKUMOHHBIE 3aHATUSA C IPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOJIOTUH.
Buenpenue B yueOHbIN MpOLIECC HHHOBAMOHHBIX TEXHOJIOTHH ABISETCA OC-
HOBHBIM TpeOOBaHWEM COBPEMEHHON CUCTEMBI 00pa3oBaHus. IHHOBAalIMOHHBIE TEXHO-
JIOTUH aKTUBU3UPYIOT MO3HABATENBHYIO IESITENBHOCTD CTYJEHTOB, ACIIAI0T U3JI0KECHUE

Marepuasa B ayIUTOPUH OoJiee yBICKATEIbHBIM, & CAMOCTOSITEIBHYIO paboTy
ctynentoB (CPC) TBOpUYECKOM.

['ocynapcTBeHHBIN 00pa30BaTENbHBIN CTAaHAAPT MPEANOIaraeT CaMOCTOITEIbHYIO
paboTy CTYJIEHTOB B TaAKOM K€ 00BbeMe, KaK U ayIUTOpHbIE 3aHATHA. COBpEMEHHBIC UH-
(hopManOHHBIE U KOMITBIOTEPHBIE TEXHOJIOTUHN TTO3BOJISIOT oprann3oBath CPC Ha
IPUHITMITHAITHPHO HOBOM YPOBHE, @ IMEHHO CENIaTh JaHHYIO padoty nuddepenmmpo-
BAHHOM.

Jlns obecnieuenust qudPepeHIMPOBAHHOTO METOIa O0YUEHUS CO3/IaHO OPUTH-
HaAJIbHOE MPOrpaMMHOE 00ecTIeueHrE, KOTOPOE BKIIIOYAET B c€0s ClIEyIOIIee:

1 TIIporpammHuoe obecrieuenue st reHepaiuu AudepeHInpoBaHHBIX PacueT-

HO-Tpaduueckux 3ananuii (o6onouka FillDD.exe).

2. DnexTpoHHas 0a3a TaHHBIX, B OCHOBE KOTOPOH TOJIOKCHBI 33J1a4H 33 JaYHH-
KOB ciienyromux aBTopoB: A.I'. Ueptor, A.A. BopoObeB. 3agauyHuK 1O
dbusuke.-M..«Bpicuias mkona», 2003; B.C.Bonbkenmreitn COOpHUK 3a1a4
1o obmemy Kypcy puszuku.- M.:«Bpicmas mkomnay, 2005;

N.E.Uponos. 3agauu no obmieit ¢pusuke. Cankr-IlerepOypr, 2005.

3. [IporpammHoe obecrieueHue sl pelakTUpoBaHus 6aHka 3a7a4 (000I04Ka

TaskFinder.cxe).
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Kpowme Toro, nanHoe nporpaMmmHoe o0ec- TMe4YeHUEe YCIEIIHO UCTIOIb3YETCs IS CO-
CTaBJICHUSI PA3JIMYHBIX TECTOB, KOHTPOJIbHBIX 33JIaHU, SK3aMEHAIIMOHHBIX OUJIETOB,
BOIIPOCOB JIJIs1 CAMOCTOSITEJIbHON pabOTHI.

Jiis noBbItieHus 3QPEKTUBHOCTH CAMOCTOSITENIbHON pabOThI CTYJIEHTOB HAMU
pa3paboTaH HH(POPMAIIMOHHO-METOANYECKHIA IOPTAT (21eKMPOHHbIIL Aopec:
www.fizik.bstu.ru) kadeapbl, Ha KOTOPOM pa3MeleHbl BCE HEOOXOAMMBIC YUeOHO-
METOIMYECKHE MaTeprajbl, HEOOXOAMMBIC JUIsl BBIMIOJIHEHUS pPacueTHO-TpadhUIeCKux
3aganuii (PI'3), a uMeHHO:

a)mepevyeHb pacyeTHbIX popMyt Juist Kaxaoro PI'3;

0)IpuMepbI PEIICHUsI TUTIOBBIX 337124,

B) IPUMEPHI PEIICHUS 3a/1a4 MOBBIIIICHHOM CJI0KHOCTH.

[IpumeHeHue 3a1a4 MOBBIIEHUN CI0KHOCTH MO3BOJISIET PE3KO YBEIUYUTH YPOBEHD
IMO3HABATEJIBHOU JAESATEIbHOCTUA CTYJAECHTOB. PelleHrne 3a1a4y MOBBIIIEHHOW CJIO K-
HOCTHU ¢ mocnenytomieit 3amutoil PI'3 sBisiercss He0OXOIMMBIM yCIIOBUEM MOJTYUYEHUs
OILICHKHU «OTJIMYHOY» Ha DK3aMEHE.

Jlist moBbIIeHHsT kKadyecTBa mnpoiecca ooyuenus u 100% obGecneueHus: ydyeOHO-
METOJIMYECKON JIUTEPaTypOil CTYJACHTOB KaK JHEBHOW, TaK M 3a04HOM, popm oOyueHus
HAaMU CO3[1aHA JJIEKTPOHHasi OMOJIHOTEeKa METOAUYECKHX YKa3aHMH K Jadoparop-
HBIM padoTaM 10 BceMy Kypcy ¢usuku. bubnuoreka pasmerneHa Ha caite Kadeaps
(anexkmponnwiii aopec: WWW.fizik.bstu.ru).

Jlnst opraHuzanuy yuyeOHOTO Tpoliecca CTYJIEHTOB 3a0YHON U AMCTaHIIMOHHOM
dbopm 00yueHHs Ha BLICOKOM YPOBHE HAaMU MCHOJIL3YHOTCSl coBpeMeHHble HTepHeT-
TeXHOJIOTHHU. J[JI1 HEKOTOPBIX CIEHHATBHOCTEH CO3AaHA JJIEKTPOHHAsi OMOJMOTEeKa
KOHTPOJIbHBIX 3aJaHMH U pa3MelleHa Ha caiTe Kadenpbl (ekmporubili aopec:
www.fizik.bstu.ru). Tam ke pacnonararorcsi Bce HEOOXOIMMBIC CIPABOYHBIC MaTepUaIbI
JUJIs1 YCTICIITHOTO BBITIOJTHEHHSI KOHTPOJIBHBIX 3aIaHUM.

Opna u3 1abopaTopuil ocHaIeHa BUPTYAIbHBIM MPAKTUKYMOM.

Hcnonb3oBanne BUPTYaIbHBIX JTAOOPATOPHBIX MPAKTUKYMOB JIa€T Psijl MPEUMYIIECTB
110 CPABHEHHIO C PEaTbHBIMU JIA00PATOPHBIMU MPAKTUKYMaMHU:

- MPOTPaMMHBIE MO/JIETN TO3BOJISIIOT UMUTUPOBATh paboTy ¢ 00BEKTaMH, MpoIlecca-
MU ¥ 000pyJI0OBaHUEM, MPUMEHEHHE KOTOPBIX B By3aX MPOOIEMATHYHO WJIH HEBO3MOXK-
HO 10 COOOpakeHUsIM 0€30MacCHOCTH;

- BO3MOKHOCTb JIOCTyTa O0yYarOIIMXCS K YHUKAIBHOMY 000pYI0BaHUIO, TEXHUYE-
CKHM O0BEKTaM, HayYHBIM U TEXHOJIOIMYECKUM IKCIIEPUMEHTaM, MaCCOBBIN JTOCTYM K
KOTOPOMY MPEJICTABIISIET ONMPEICTCHHYIO NPO0IeMy; TPOrpaMMHBIE MOJIETTH TTO3BOJISIFOT
POU3BOJILHO MEHSITh BPEMEHHBIE MACIITa0bl M3y4YaeMbIX MPOIECCOB, Jeasi BOZMOX-
HBIM TIPOBEJICHUE 32 pa3yMHOE BpeMs J1a0OpaTOPHBIX pabOT, MOACIUPYIOMIUX JTUTETb-
HBIE TIPOIIECCHI;

-MI03BOJISIIOT PEIIUTh TPOOJIEMy 3arpy3Ku J1a00paTOpHOTO O0OpYIOBaHUSI — TIPO-

TPaMMHYIO MOJIEJIb MO>KHO BBITIOTHUTH B JIF000€ BpeMsi, B JIIOOOM MeECTe, Ha JIFOOOM

qucie paboyux MecT;

-MI03BOJISIFOT MPOBOAUTH MCCIEAOBAHUSA C KPUTUUYECKUMU U 3aKPUTHYECKUMH Iapa-

METpPaMH, 9TO HE BO3MOXKHO Ha pealbHOM 000pYI0BaHUH;

-CTOUMOCTh Pa3pabOTKHU (a, clieI0BATENIbHO, MpUuoOpeTeHus) u skcrryatanuu BJII

O0OBIYHO CYIIECTBEHHO HUKE MO CPABHEHUIO C PEaIbHBIMU JIAOOPATOPHBIMU MPAKTU-

KyMaMH.

JlexkiimonHsie, 1a00paTOPHBIE U MPAKTUUECKUE 3aHATUSI TPOBOJATCS :

M406 — 1abopaTopusi MEXaHUKMH:
B xaluHeTe pacnookeHsbl CleayIonue 1a00paTopHbIe YCTAaHOBKHU:
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1-1 OnpeneneHue MOMEHTA UHEPLIMM T€JI  BpalleHUS,
1-2 M3ydeHue 3aKOHOB BpAIIaTEILHOTO ABUKCHUS;
1-3 Masitauk MakcBea;
1-5 Coynapenue mapos;
1-5(1) U3ydeHue 3aKOHOB COYIApEHHUS TEI,
1-8 M3ydeHue 3aKOHOB KOJIE0ATEIHLHOTO MPOIECcCa MATEMATUYECKOTO U (PU3UUECKOTO
MasITHUKOB.
M409 — 1abopaTopus 3J1eKTPUYECTBA U MATHETH3MA
B xabuneTe pacnoyiokeHsl CIeAyIIHe Ja00paTOPHbIE YCTaHOBKHU:
3-2 W3ydenHue 37eKTpOHHOTO ocuiuiorpada,
3-3 UccnenoBanue 3JIEKTPUIECKOTO MOJIS ¢ TIOMOIIBIO 3JIEKTPOJIUTUYECKON BaHHBI;
3-5 Onpenenenue EMKOCTH KOHJEHCATOPA MOCPEICTBOM OANTMCTUYECKOTO TaJIbBaHO-
METpa;
3-7 3mepeHue IeKTPOABIKYIIMX CUJT TalbBAHUYECKHUX JIEMEHTOB METOJIOM KOMIIEH-
caiuu,
3-9 IIpoBepka 3akoHa OMa 1S 1IeTIH IEPEMEHHOT0 TOKa,;
3-9 (H) U3ydenue 31eKTPUIECKUX MPOIIECCOB B MPOCTHIX JIMHEHHBIX IETISIX TIEPEMEH-
HOTO TOKA;
3-10 (1) Onpenenenue y1eapHOTO 3apsija JIEKTPOHA METOJIOM MarHeTpoHa,
3-11 (1) UccnenoBanue 3aTyxarwmux KoJicOaHHH,
3-12 OnpeneneHrie rOpU30HTATBHON COCTABIISIFOIICH HAMPSSKEHHOCTH MAarHUTHOTO T10-
711 3eMIIH,
3-13(n) U3yuenue BIHYKIEHHBIX KOJIeOaHMI B KOeOaTeTbHOM KOHTYPE;
3-14 (1) Uzyuenue sBieHUs: B3aMMHOW UHAYKIIUH;
3-15 (1) Uzyyenue penakcaimoOHHBIX KOJI€OaHUI;
3-16 (1) H3ydeHue MarHUTHOTO MOJI COJICHOUIA C TOMOUIBIO JaTYMKa XOJIa.
M410 — nadbopaTopusi MEXaHUKH
B xabuneTe pacnoyiioxkeHsl CIeAyolne 1a00paTOpHbIE YCTAHOBKHU:
1-1 Onpenenenrne MOMEHTA UHEPIIUM TEJ BPALLICHUS;
1-2 N3y4eHue 3aKOHOB BpalllaTEILHOTO ABUKCHUS;
1-3 Mastauk MakcBenna;
1-4 3yueHue MOMEHTa UHEPLIUH;
1-5 Coynapenue mapos;
1-6 N3yueHue 6amiMcTUYECKOro, KpyTHIBHOTO MAsITHUKA;
1-8 N3yueHue 3akOHOB K0JIe0ATEIBHOTO Mpoliecca MaTEMAaTHUYECKOTO U (PU3UUECKOTO
MasITHUKOB;
1-9 Onpenenennie COOCTBEHHOTO MOMEHTA MHEPIIMM TET METIOAOM (PU3UYECKOTO MasIT-
HUKa;
1-11 Onpenenenrie MOAYJIsl CIBUTA MPU MTOMOIIU KPYTUIBHBIX KOJICOaHUH.
M411 — naGopaTopusi ONTHKH
B xabuneTe pacnosioxkeHbl CIeAYOIHe T1a00paTOPHbIE YCTAHOBKHU:
4-2(1) Ompenenenue paanyca KpUBU3HBI TUIOCKOBBITTYKIIOW JTMH3BI C TTOMOIIBIO KOJIEI
HrroToHa;
4-3 Wzydenune nudpakimOHHON PEMIETKH C TIOMOIIBI0 TOHHOMETPA,
4-5 TlIpoepka 3axkoHa Mamntoca,
4-6 OmpeneneHue KOHIIEHTPAIMH caxapa B paCTBOPE C MOMOIIBIO KPYTOBOTO MOJISIPH-
METpa;
4-7(H) 1U3yuenue 3akoHOB BHELIHETO (HOTOIPDEKTa;
4-8 Ompenenenue noctosaHoi Credana-bonpimana.
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M412 — nadoparopus (pu3NKH TBEPAOro TeJa
B xabuneTte pacrnosiioxkeHsl CaeAayolne 1a00paTOpHbIE YCTAHOBKHU:
5-5(n) W3ydenue sBieHus ructepesrca GeppoMarHUTHBIX MaTEPUAJIOB;
5-6(n) Uzyuenue s¢pdekra Xoia B mOJynIpOBOTHUKAX;
5-7 HW3yueHue 3aBUCUMOCTH AJIEKTPUUYECKOTO COMPOTUBICHUSI MTPOBOAHUKOB M MOJTY-
IIPOBOJIHUKOB OT TEMIIEPATYPHI;
5-9 MH3yueHue noxynpoBOJIHUKOBOTO TUOA.
M415 —nekunoHHas ayquropus kadgeapol GU3NKu
O06opynoBaHa UHTEPAKTUBHOM JOCKOM.
M416 — n1abGopaTopusi MOJIeKYJIAPHOI PU3MKHN U TEPMOAUHAMUKHA
B xaGuHeTe pacnosokeHsbl CleayIonne 1a00paTopHble YCTAaHOBKHU:
2-2 OnpenesneHre OTHOIICHUS TeITIOEMKOCTH T'a30B;
2-3(1) OmnpeneneHUE OTHOMICHHUS TEITIOEMKOCTEH BO3AyXa MPHU MOCTOSHHBIX JaBICHUH
U 00BEME IO CKOPOCTH 3BYKA;
2-4 Omnpenenenue koddduirerta Ba3kocTu MeTo1oM CTOKCa,;
2-5(1) Omnpenenenue kKodhPUIIMEHTA BA3KOCTH BO3AyXa KaUJUISIPHBIM METOJIOM,;
2-6(1) Ompenenenre yaeIbHON TEIUIOTH KPUCTAIIU3AIMY U U3MEHEHUS SHTPOIUHU TIPH
OXJIAXKJIEHUH OJIOBA.
M 422 — y4yeOHBbIil KOMIILIOTEPHBbIN KJIACC
O06opy0BaH KOMIBIOTEPAMU C BUPTYATBHBIM MPAKTUKYMOM U HHTEPAKTUBHOM JTOCKOH.
[lepedens 1a00OpaTOpHBIX pabOT BUPTYaTbHOIO MPAKTUKyMa!
-J[BUKEHUE € TOCTOSIHHBIM YCKOPEHUEM,;
-JIBU>KEHHE 10 ASUCTBUEM HOCTOSSHHOM CHUJIBI,
-3aK0H COXpaHEHUSI MEXaHUYECKOW SHEPTHUH;
-Coynapenus ynpyrux mapos;
-Yrpyrue u HeynpyTue yaaphl,
-3aKOHBI TEUCHHS UACATBHOMN KUIKOCTH;
-CB00OOIHbIE MEXaHUYECKHE KOJIeOaHus;
-DJIEKTPUUYECKOE MOJI€ TOUEUHBIX 3aPAJIOB;
-Teopema Octporpaackoro—I aycca st 3JIEKTPOCTATUYECKOTO MOJISI B BAKYYME;
-3akoH OMa 17151 HEOAHOPOJHOTO y4acTKa LETH;
-Ilenu MOCTOSSHHOTO TOKA,
-3aBucuMoctb MoiHocTy U KII/] ncTouHrKa mocTOSHHOTO TOKA OT BHEUTHEN HAarpy3KH,
-IlepexoHbie TPOIIECCHI B IIEMAX MOCTOSHHOTO TOKA C KOHJEHCATOPOM,
-JIB>KEHUE 3apsyKEHHOU YaCTULBI B QJIEKTPUUECKOM I10JIE;
-OnpeneneHne yIeabHOro 3apsijia YaCTUIbl METOJO0M OTKJIOHEHUSI B MAarHUTHOM TI0JIE;
-MarauTHoe nose;
-DJeKTpOMaruuTHast HHAYKIIWS;
-CBoOoanbie kosebanusi B RLC-koHTYpE;
-Breinyxnennsie konebanusi B RLC-koHTypeE;
-Breinyxnennsie konebanus B RLC-koHType (C yrpoliieHHo#M Teopuei);
-M3yuenne MHKpPOCKONa,;
-OneiT HOHTa;
-OmnbiT HefoTOHA;
-JIndpakmus @paynrodepa Ha 0OTHOHN TIIENH;
-Jludpakronnas pemnieTka,
-TeroeMKoCTh UACaIbHOTO Ta3a,;
-AnaunabaTudeckuii mpoiiecc;
-ITonmuTponmueckuii npouece;
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-YpaBHeHue cocTossHuA Ban-nep-Baanbca,
-I{ukn KapHo;
-Jluddysus B razax;
-CratucTuuecKrue 3aKOHOMEPHOCTH B HJIC€AJIBHOM Tase;
-Pacnipenenenne MakcBernna;
-Jludpakius 21eKTpOHOB Ha KPUCTAILNTUYECKON PEIIETKE;
-Buemnuit potosddexr;
-O¢dext Komnrona,
-IIpoxoxk1eHNE ITEKTPOMATHUTHOTO U3TyUYEHUS YE€PE3 BEMIECTBO;
-Jludpakuus 31eKTpoHOB,;
-CnexTp U3ay4eHusi aTOMapHOTO BOJIOPO/A,;
-Slnpa aToMOB;
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8. YTBEPKJIEHUE PABOYEH TPOTPAMMBbI
Yr1Bepxkaenue pabouelt mporpaMmbl 0€3 H3MEHEHUN
Pabouas mporpamma 0e3 usMenenuit yreepskaera Ha 2016 /2017  yueOHbIi

TOJI.
ITporokoi Ne 3acenanus kKageapsl OT « _ » 20 1.
3aBenyromuii kadeapoi
noanuck, DO
JAupexTop 3HepPreTu4ecKOro HHCTUTYTA (k.m.H., npodh. A.B. benoycog)

noanuck, 1O

INPUJIOKEHUSA
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Ilpunoscenue Nel.
MeToauueckue yKazaHus 1J15 00y4arOLIErocs o 0CBOEHUIO M CIIUIJINHBI

[Ipyn moAroToBKe K JICKIIMOHHBIM, MPAKTUYECKUM U J1a0OPATOPHBIM 3aHATHUSIM
YUYHUTHIBAETCA HEOOXOJIMMOCTh PA3BUTHS Y CTYACHTOB, KaK OyIyIIUX BBICOKOOOpa30-
BaHHBIX CIIEIMAJIMCTOB, HABBIKA CAMOCTOSITEIbHON paboThl, 6€3 KOTOPOTO HEBO3MOXKHO
NPEICTaBUTh JNATbHEUITYI0 TPO(ECCHOHATBHYIO AEATEIBHOCTh JIOOOTO BBHITYCKHUKA
By3a. 3a7laya MpenojaBaTeisl 3aKII0YaeTCsl HE TOJBKO B TOM, YTOOBI 1aThb HEOOXOH-
MBI JI71s1 paOOThI OyAyIIero HHx eHepa 00bEM 3HaHUI U HABBIKOB IO CBOEH JUCHUILIN-
HE, HO U TPUBUTH HEOOXOJUMOCTh HEMPEPHIBHOTO MPO(HECCHOHAIBHOTO 00pa30BaHuUs
B TEUCHHE BCEH KU3HU. B CBs3M € 3TUM, 00JIbIIIOE BHUMAHHE yENISIETCS BOIPOCaM Ipa-
BUJIbHOM paboThl ¢ uMHpoOpMaluei, cnocobaM e€ MOMCKa, KOHCIEKTUPOBAHUS, N1ajlb-
HelIel MHTEJUIEKTyalbHON 00paboTKH C IIEJIbI0 MPOYHOT'O YCBOCHHUS M3y4yaeMOro Ma-
Tepuana. CaMmocTosiTeIbHasE paboTa CTyACHTa SBJISIETCS OJHUM M3 BaXXHEUIIUX YCIIO-
BUI YCIICIIHOTO M3y4eHHs yueOHOro matepuana. be3 HaBbIka caMOCTOSTENBHOM pado-
Thl HE BO3MOJKEH B JlajbHEHIIEM NMpodheCcCUOHANBHBIN POCT OyAyIIETro CIEIUAINCTA.
NcxonHbIM dTanioM U3ydeHus Kypca QU3UKH SBISETCS 3HAKOMCTBO CTYJIEHTa ¢ paboueit
IPOrpaMMOii, YTOOBI OH CMOT' OLIEHUTh 00BEM U CoJiepKaHue YueOHOro MaTepuana, Ko-
TOPBIN TOJICKUT YCBOEHUIO. B yueOHMKAaX U yuyeOHBIX MOCOOMIX MPECTABICHHBIX B
CHUCKe PeKOMEeHOYeMOol Tumepamypsvl CTYJICHT HaWaET HEOOXOIUMYI HH(pOpPMAIIUIO,
KOTOPYIO OH JIOJDKEH M3YyYHTh 10 TporpaMme Kypca ¢pusuku. Kpome 3Toro B momoIs K
CaMOCTOSITENIbHOM paboTe CTYJEHTOB pa3padoTaH y4eOHO-METOJIMYECKUN KOMIUICKC B
AJIEKTPOHHOM BHJIE, TJIe¢ COOpaHbl OCHOBHBIE YUEOHUKH MO Kypcy oOIien ¢gusuke, pas-
MEIIEHbl METOJAMYECKUE YKa3aHUsI K BBIMOJHEHUIO JOMAIIHUX 3aJaHUd U PEIICHUIO
pacu€THo-TpauyecKux 3a7ad, pa3MelleHbl y4eOHbIe MJIaHbl U KOHTPOJIbHBIE BOMPOCHI
K 9K3aMeHaM, a Tak)Ke MOYPOUHBIC IJIAHBI K MPAKTUYECKUM 3aHSITHUSIM.

Kypc1 Cemectp Ne 2

Tema : ®@u3znka Kak HayKa. JTa TeMa [IOCBAILLIEHA BOIPOCaM, KOTOPbIMH 3aHU-
maeTcs ¢pu3nka B eiaoM. PaccMarpuBatoTcst sTamnbl €€ CTaHOBJICHUS U pa3BUTH. B Ha-
cTosIee BpeMs (PpM3MKa TECHO CBSI3aHA U MEPEIIETaeTCA C APYTMMH HAYYHBIMHU JHC-
IUIUIMHAMU, TAKUMH, HAllpUMeEp, Kak (pu3nuecKas XuMHUsl, MEAUIUHCKAs (pU3uKa, Ono-
¢uzuka, reopusuka u T.4. OuU3znka HapsAy ¢ MaTeMaTHUKON sBiAeTCsS (QyHAAMEHTOM
NOJITOTOBKM COBPEMEHHOI'0 MH)KeHepa. be3 3HaHus MOHATUI U 3aKOHOB (DM3HKU HEBO3-
MO>KHA MOJTHOLIEHHAs! TpodecCuoHaNbHAs I€ITeIbHOCTh COBPEMEHHOTO MHXKEHEpA.

Tema : OcHoBbI kMHeMaTHKH. KuHEMaTHKa — 3TO pa3iesl MEXaHUKHU, U3yYaro-
MMM pa3nuyHble ABUKEHUS Tell 0e3 pacCMOTPEHHsS T€X MPUYUH, KOTOPBIE BBI3BIBAIOT
9TO ABWXKeHHE. M3ydeHue 3Toi TeMbl 3HAKOMUT C OCHOBHBIMHU IOHATUSIMU U BEJIUYH-
HaMH, KOTOpble HEOOXOIMMO 3HATh MHKEHEPY AJIs MPABUIBHOI'O OMUCAHUS MOJIOKEHUS
U JBIDKEHUS MaTepHalIbHOM TOUKHM B npocTpaHcTBe. llpu n3ydeHuu TeMbl HEOOXOIUMO
0o0paTUTh BHUMAaHUE HA pa3JINYUE€ MEXKIY MOHITUSIMU MTHOBEHHBIX M CPEJIHUX BEJIU-
YMH, Ha BEKTOPHBIN XAPAKTEpP MEPEMEUIEHUM, CKOPOCTEW U YCKOPEHHH U COOTBETCT-
BEHHO HA IPAaBWJIA ONIPEIEICHUS UX MOYJIEW U HAIIPABJICHUN.

Tema : OcHoBbl JMHAMMKH. J[MHAMUKA Ja€T OTBET Ha JiBa (PyHIaMEHTaJIbHBIX
BOITPOCA: KOTJa TEJI0 HAXOAUTCSA B COCTOSIHUM ITOKOS WJIM PAaBHOMEPHOI'O W INPSMOJIH-
HEHHOTO JBUXEHUS (TO €CTh ABUKETCS 0€3 YCKOPEHHs) U B KAKOM CIIy4ae OHO JIBUKET-
cs ¢ yCKOpeHueM. be3 3HaHMs OCHOBHBIX 3aKOHOB IMHAMUKHM HEBO3MOKHO TMOHSTH IPH-
YUHBI paBHOBECHA Tel. A 3TO O3HAYAET HEBO3MOYKHOCTh Pa3BUTHUS TaKOW, Halpumep,
OTPACIIA MPOMBIIUIEHHOCTH, KaK CTPOUTENIbHAS UHIYCTPHS.
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[Ipu n3yueHun TemMbl HEOOXOUMO 00- paTUTh BHMMaHHE Ha (U3HYECKOE COAep-
aHue 3akoHOB Hpl0TOHA, a MMEHHO, Ha TO, YTO:

- nepBbIi 3akoH HbI0TOHa BBOJIUT B pacCMOTpPEHHUE MOHATHE 00 MHEPILHUAIbHBIX U He-
MHEPIHAIBHBIX CUCTEMAaX OTCU€Ta U TOBOPUT O TOM, KOTJIa TEJIO ABUKETCS 0€3 yCKope-
HUS,

- BTOPOM 3aKOH HbrOTOHA TOBOPUT O TOM, KOTJ]a TEJIO ABUXKETCS C YCKOPEHHUEM,

- TpeTuM 3aKOH HprOTOHA yKa3bIBaeT Ha B3aUMHOE BJIMSHHUE TEJ APYT HA JApYyra.

Heob6xonumo ysCHHUTH, UTO CuUjIa — 3TO MEpa MEXAHUYECKOrO0 B3aMMOJICHCTBUS
TeJa. DTO O3HAYAET, YTO 0€3 PacCCMOTPEHUS CUJI, ACHCTBYIOIIMX HA IAHHOE TEJO CO CTO-
POHBI IPYyTUX TEJ, HEBO3MOXKHO PEIIEHUE 3aJ1ad Ha AuHAMUKy. [IpaBuibHOE ke ompe-
JieJIeHue IEUCTBYIOIIMX HA TEJIO CHJI HEMBICIUMO 03 UCIOJIb30BaHUS TPETHETO 3aKOHA
HrroToHa.

CrnemyeT 0OpaTuTh BHUMAHUE Ha TO, YTO CPEJIM CHJI €CTh TaKue, BEIMYMHA KOTOPBIX
3aBUCHUT OT CKOPOCTH JABUXKEHUS Tela (HampuMep, CUJIbl COMPOTUBICHUS, cuia JlopeH-
11a), 2 €CTh CHJIBI, 3HAYEHUE KOTOPBIX 3aBUCUT TOJIBKO OT IMOJIOKEHUS B MIPOCTPAHCTBE
(HampuMep, cuiia TSHKECTH) WK OT ero ¢popMsbl (cuiibl ynpyroctu). PadoTa aTux cui 3a-
BUCUT OT ¢opmbl TpaekTopun. Cuiibl, 1 paboTa KOTOPBIX (M 3TO IJIaBHOE) HE 3aBUCHUT OT
(GbOpMBI TPAaeKTOPUH, a OMPENEIAETCS TOIBKO HAYaJIbHBIM M KOHEUHBIM TOJIOKECHHUEM,
HA3bIBAIOTCS NOTEHI[UATbHBIMU.

Tema : Umnyasc. Buabl 3nepruun. Padora, momnoctn, KIIJL. OTa Tema 3HaKo-
MUT C OCHOBHBIMU MOHSATUSIMU MEXaHUKHU, 0€3 3HAHUSI KOTOPHIX HEBO3MOYKHO CO3/IaHUE
BCEBO3MOXHBIX MEXAHM3MOB M MalllMH, IPOU3BECTH PACUET IKOHOMHUYECKUX 3aTpar
MPEANPUITUNA, OCYILIECTBUTh YCOBEPIICHCTBOBAHUE U MOAEPHU3ALNIO NPOU3BOACTBA U
TOMY T0JI00HOE.

[Ipu u3ydyeHun TeMbl HEOOXOAUMO OOpaTUTh BHUMAHHE Ha BEKTOPHBIM XapakTep
MMITYyJIbCa, @ UMEHHO Ha TO, YTO BEKTOPHBIC BEJIMUMHBI CKJIA/IBIBAIOTCS, BBIYUTAIOTCS U
YMHOXKAIOTCS HE TaK, KaK CKaJsIPHbIC BETMYUHBI. Y ICHUTh Pa3INuie MEXAY MOHITUIMA
MoJie3Hasl U 3aTpadeHHasi paboTa U MOIIHOCTh, a TakXKe TOT (akT, 4To padoTa OAHOU U
TOM K€ CHJIBI MOXKET OBITh KaK IOJIOKUTEILHON, TaK M OTPHUIATEILHOM, B 3aBUCUMOCTH
OT HampaBJIeHUsl €€ ACICTBUS U MEPEMEIICHUS Tela, a TaK K€ PaBHOW HYJIIO, €CJIM OHA
JEHUCTBYET NEPICHIUKYJIIPHO TIepeMeIeHnto Tena. Pa3obpate Gusndecknii CMbICT pas3-
JUYHBIX BUAOB YHEPTUH, UX PA3IMUUE MEXAY CO00l, B YACTHOCTH, YTO KUHETHYECKAs
SHEPrusl ABJSETCS SHEPTHEH JIBUKEHHS TEJa, a MOTCHIMANIbHAS — YHEPTUel B3aUMHOTO
PacmoJIOKEHUS TEJI CUCTEMBI UJIM YaCTEN OJTHOTO U TOTrO ke Tena. [[ockonbKy NoTeHIu-
aJbHAs SHEPTUS ONpPEAEIIeHa KaK YHEPTrUsl B3aUMOICHCTBUS, TO €CTECTBEHHO IMOJ0XHUTh
€€ PaBHOM HYJIIO TaM, IJ€ Tella CYLIECTBEHHO OKa3aTh BIUSHUS JIPYT HA Apyra HE MO-
I'yT, T. €. Ha 0ECKOHEYHOM yJQJICHUH JIPYT OT JIpyra. ITO 03HAYAET, UTO MOTEHIIHAI T10-
JIs, CO3/1aBaeMoOro TejioM, B OECKOHEYHO YJaJE€HHOW OT HEro TOYKEe MPOCTPAHCTBA,
MIPUHUMAETCS] PAaBHBIM HYJIIO.

Heobxoanmo ysSICHUTH Tak K€, 4TO U3 BCEr0 MHOTOOOpasusi CUl, €CTh TaKHue, pa-
00Ta KOTOPBIX HE 3aBUCUT OT (DOPMBI TPAEKTOPHUH Tea, a ONPEICISICTCS JIHUIIb Hadallb-
HbIM U KOHEYHBIM TOJIOKEHUEM Tena. Takue cuiibl Ha3bIBalOTCS KOHCEPBATUBHBIMU WITH
MOTEHIMAJIbHBIMU CHJIaMU. K HUM OTHOCSITCA CHJla TPaBUTALIMOHHOTO B3aUMOJICCTBUS,
CUJia TSKECTH, CHIIbI yOPYrocTH, cuiia Apxumena u cuia Kynona. Ecth cuiibl, pabota
KOTOPBIX MPH MEPEMEIICHUH Tela Bcerjia paBHa Hyto (cuia Jlopenia), u cuiibl, padbota
KOTOPBIX BCErJa OTpHUIIATENIbHA (CHJIBI TPEHUS! CKOJBXKEHUS, TPEHUSI KAU€HUS U CHUJIBI
COMPOTUBJICHUS B KUJIKOCTH U Tase).
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Tema : MexaHuka TBepaOro Te- Jia. JTa TeMa 3HAKOMUT C KUHEMATUKOU U
JTUHAMUKOW TeJ MPOTSHKEHHON (DOPMBI, KOT/Ia €ro pa3MepaMu MpeHeOpeyb B yCIOBUAX
3a/1a4d HEJIb34.

[Ipu u3yueHnun TemMbl HEOOXOJIMMO OOPAaTUTh BHUMAHHUE HAa TaKHE MOHSATHUS KaK MO-
MEHT MHEPILIMU TeJIa U MOMEHT CUJI U YSCHUTh, YTO MOMEHT UHEPLMHU TENA SABJIACTCS Xa-
PAKTEPUCTUKOW MHEPTHBIX CBOMCTB Teja MPU €ro BpalllaTeIbHOM JBHKEHUM (HAMOM-
HUM, YTO NPH MOCTYNATEIbHOM JBUXECHHH, MEPOU MHEPTHBIX CBOMCTB Teja SIBISETCS
ero macca).

Tema : 3axkoHBbI COXpaHEHUS U U3MEHEHHUS B MEeXaHUKe. DTa TeMa 3HAKOMUT C
byHIaMEHTAIbHBIMY 3aKOHAMU MEXaHUKU. 3HAaHHUE 3TUX 3aKOHOB MO3BOJISIET BO MHOTHX
ciydasix OBICTPO MPOAHATM3UPOBATH UMEIOIIYIOCS CUTYaIlMi0 U OJJHO3HAYHO OTBETUTH
Ha BOIIPOC.
be3 3HaHMs 3aKOHOB COXPAHEHHS] B HEKOTOPBIX CIIy4asX HEBO3MOKHO PEIIUThH MOCTaB-
JIEHHYIO 3aa4y.

[Tpu u3ydyenun TemMbl HEOOXOAUMO OOpPaTUTh BHUMAHHE HA TO, YTO 3aKOHBI U3MeE-
HEHUSI B MEXaHUKE YJIOOHO MPUMEHATH B TE€X CIyyasx, KOrjla HEMOCPEICTBEHHOE MPHU-
MEHEHHE BTOpPOro 3aKkoHa HbIOTOHA 3aTpyJHUTENBHO, WJIM HUYErO0 HE MU3BECTHO O Xa-
paKTepax Chil, JEUCTBYIOIIMUX Ha TEJO.
3aKOH COXpaHEHUSI MOMEHTa UMITYJIbCa MPU BpallaTeIbHOM JBUKEHUH MOKHO MpUMeE-
HATH K CUCTEME IMPU YCIOBUH, YTO PE3YJBTUPYIOIINI MOMEHT BCEX BHEIIHUX CHUII, JECH-
CTBYIOIIIMX Ha CUCTEMY, paBeH Hyt0. [Ipu 3TOM caMu cuibl MOTYT OBITh U HE YpaBHO-
BEILICHBI.

Tema : (OcHOBBI CHIeHHAJIBHON TEOPUH OTHOCUTEJIBHOCTH. JTa TEMa 3HAKO-
MHUT C OCHOBAMU PEIATUBUCTCKON MEXaHUKH, KOTOpas pacCMaTPUBAET 3aKOHOMEPHOCTHU
JBIDKEHUS TEJ, KOT/Ia UX CKOPOCTh OJIM3Ka K CKOPOCTHU CBETA.

[Ipy m3ydeHuun TemMbl HEOOXOAMMO OOpaTUTh BHUMaHHE Ha mpeoOpazoBaHus Jlo-
pEeHIla U UX OTJIMYME OT IpeoOpazoBanuil ["anumes, a Takxke Ha ciencTBus. BreiTekatro-
mue u3 npeodbpazoanuil JlopeHia, B 4aCTHOCTH, HA OTHOCHUTEIIbHBIN XapakTep TaKUX
MOHATHH, KaK MPOMEKYTOK BPEMEHH MEXKIY COOBITHUSMHU, Pa3MEphl TEJN B PA3TUYHBIX
CHUCTEMAaxX OTCYETA, OTHOCUTEIIBHONW CKOPOCTH TEJl U PAJIA IPYTHUX.

Tema : Mexannueckue KoJe0aHusl. JTa TEMAa 3HAKOMUT C €IIE OJHUM BUJIOM
MEXaHUYECKOTO JBHKEHHUSI, BCTPEUAIOUIErOCs B MPUPOJIE, & UMEHHO C MEXAaHUYECKUMU
KOJIeOaHUAMU, UX BUJAAMU U PA3JIMUYUEM B UX 3aKOHOMEPHOCTSIX.

Camble mpocToil BU3 KoneOaHuil — 3T0 rapmMoHudeckue kosebanud. [1o rapmo-
HUYHOMY 3aKOHY KOJIEOTIOTCSI B DJIEKTPUYECKOM CETH TOK M HampsbkeHue. B mpoctom
KOJIe0aTeIbHOM KOHTYpE (COCTOAIIEM U3 MHIYKTUBHOCTU L, emkocT C U HUUTOXKHOTO
COMPOTUBJICHUS R) MO TakoMy k€ 3aKOHY KOJICOTIOTCS TOK, HANPsKEHUE Ha KOHJEHCA-
TOpE, 3apsi/ibl HA €ro OOKJIaJIKaX, 3. M. C. CAMOUHYKIIMU. B n3mydaemMbIX TaKUM KOHTY-
POM BOJIHAX 10 TOMY € 3aKOHY KOJIEOIIOTCS HAMPS)KEHHOCTh AJIEKTPUYECKOTro mojis B
Y MHAYKUHSI MAarHUTHOTO 10JIs B.

[Ipu u3yyeHuu TeMbl HEOOXOIUMO OOpaTUTh BHUMAHHE HA TO, YTO MOJABJISIOINIEE
YHUCJIO KOJIEOATEIbHBIX MPOIECCOB B MPUPOJIE, KOHEYHO K€, MPOUCXOAUT HE TIO TapMO-
HUYECKOMY 3aKOHY, HO MO>KHO MOKa3aTh (YTO JEIaeTCsl B TaK Ha3bIBA€MOM T'apMOHHYE-
CKOM aHaJIn3€), YTO CKOJIb YTOJTHO CIOKHOE KOJeOaHne MOXKET OBITh TPE/ICTABIICHO KaK
HA0Op MPOCTHIX (TAPMOHUYECKUX) KoJieOaHU# pa3HbIX yacToT. OTCI0Aa SICHO, YTO, U3Y-
YUB MPOCThIC (MOHOXPOMATHUYECKHE) KOJICOAHMS, JIETKO MOHATh U CKOJIb YTOAHO CIIOXK-
Hele. [lockonbKy KojeOaTelnbHbIE MPOLECCHl PACIPOCTPAHEHBI B MPUPOJAEC HUCKIIOUU-
TEJIbHO IIUPOKO, TO OUYEBUJIHA BAXKHOCTh U3YUYECHUS ITUX MPOLECCOB. BaxkHO MOHUMATH,
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YTO HE3aBUCHUMO OT MX MPUPOABI BCE MPO- CThI€ KOJEOAHUS OMUCHIBAIOTCS OJMHAKO-
BbIMU YPABHECHUSIMU.

Tema : Mexanudeckue BoJHbI. Koje0aHUsI MOTYT pacrpoCTpaHsATLCS B cpefie
B BUJIC BO3MYIIIEHHI, KOTOPbIE HA3bIBAlOTCS BoJHAMU. [IpocTelimas BoJiHA — 3TO ILIO-
CKasi MOHOXpOMAaTHYecKas BOJIHA. Y paBHEHHE BOJHBI IMOKA3bIBACT, KaK KOJICOJIETCS He-
KOTOpasi BEJIMYMHA B TOYKE, YIAJICHHOM OT MCTOYHHMKA BOJH Ha paccTosiHue. Tema 3Ha-
KOMHUT C OCHOBHBIMH MOHATUAMU, PA3JIMYHBIMU BUJIAMH BOJIH M UX PA3JIUUYMSIMHA MEXK]TY
co0oii.

[Ipu uzyueHun Tembl HEOOXOIUMO OOpPAaTUTh BHUMAHUE HA TO, YTO HE3aBUCUMO OT
IPUPOBI BOJH, BCE OHU OMUCHIBAIOTCS OJMHAKOBBIMU I10 BUAY YPABHECHHSIMH.

Tema : OCHOBBI IrHAPOCTATHKHN U THAPOJAMHAMHUKH. TeMa 3HAKOMUT C MeXa-
HUKOW KUJIKOCTEN U ra3oB. be3 3HaHUSA 3TOM T€Mbl HEBO3MOKHO IPABUIIBHO MPOU3BE-
CTH pacuéT TEUCHHMS KUJKOCTEH U ra3oB Mo TpydaMm M KaHallaM, 4YTO OCOOEHHO Ba)KHO B
He(TSIHON M Ta30BOM MPOMBIIIJICHHOCTH TPH pacdéTax TPAHCIIOPTUPOBKH CHIPHS IO
TpyOornpoBogaM. 3aKOHBI THIIPO- U a3POJAMHAMUKH MPUMEHSIOTCS MPU KOHCTPYHPOBa-
HUHW BCEX BUJIOB TPAHCIIOPTA, JIJISl TOTO, YTOOBI IPUAATh UM BHUJ, 00€CTICUMBAIOIINN MHU-
HUMAJIbHOE TPEHUE MPHU JBUKECHUU B BOJHOM WIIM BO3IYILIHOU CpETE.

[Ipyn m3ydeHun TeMbl HEOOXOJMMO OOpAaTHTh BHHUMAaHHE Ha TOHITHE HJICAIBHOM
KUJIKOCTH M Tra3a U UX OTJIUYHUS OT PEATbHBIX KUJIKUX U ra3000pa3HBIX CPEl.

Tema : OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TeopuM. Tema 3HAKOMHUT ¢
OCHOBHBIMHU METOJIaMHU M3YUYECHHS BEIIECTBA, & UMEHHO, C MOJIEKYJISIPHO-KUHETHYECKUM
(CTAaTUCTUYECKUM) U TEPMOJIMHAMUYECKIUM METOAaMHU.

[Ipu u3ydyeHuu TeMbl HEOOXOIUMO OOpPaTUTh BHUMAHUE HA TO, YTO MOJIEKYJISIPHO-
KMHETUYECKAsi TEOPUsSI OCHOBBIBACTCS HA BHYTPEHHEM CTPOEHUM BEIIECTBA U XapaKTepe
B3aUMOJICHCTBUS U JIBUKECHUSI €r0 MOJIEKYJI, B TO BPEMS KaK TEPMOJUHAMUYECKUI Me-
TOJ UCXOJUT U3 OOIIUX 3aKOHOB MPUPOJIbI, MOTYUYCHHBIX AKCIIEPUMEHTAIBLHO, U HEe Oa-
3UpyeTCsl Ha KaKou-IM00 MOJIEIN CTPOCHHS BEIIeCTBRA.

Tema : 3akoHbI HAeAJBLHOIO ra3a. TeMa 3HaKOMHUT C IOHATHEM HJI€aJIbHBIN T'a3
Y pacCMaTpUBAECT €r0 OCHOBHBIC MTAPAMETPhI COCTOSIHUS U 3aKOHBI, KOTOPBIM UJI€TbHBIN
ra3 noguuHsercsi. OCHOBHbIC YPAaBHEHHMS UJICAUTHHOTO ra3a BHIBEICHBI UCXO/S U3 MOJIe-
KYJISIPHO-KUHETHYECKOU TEOPHUH.

[Ipu n3ydyeHun TeMbl HEOOXOAUMO OOpaTUTh BHUMAHUE HAa OCHOBHBIC OTIIMYHS H/IC-
AJLHOTO M PEATHOTO Ta30B.

Tema : Tepmoaunamuka. TemMa 3HAKOMUT ¢ OCHOBHBIMU TTOHATUSIMUA U 3aKO0-
HAMHU TEPMOJUHAMUKHU, KOTOPHIC 0A3UPYIOTCS HAa DKCIEPUMEHTATbHBIX JIAHHBIX U HC-
MOJB3YIOT TEPMOJAUHAMUYECKUN METO/] U3YUCHUS BEIIECTBA.

[Ipu u3ydyeHun Tembl HEOOXOAMMO OOpaTUTh BHUMAaHHE Ha (PU3MYECKOE COEepKa-
HUE MEPBOrO0 Hayaja TEPMOJMHAMUKHU U €T0 3alUCh JJISI pa3JIMYHBIX U30TPOIECCOB.

Tema : TemnoBble MamMHbL. B 1aHHON TeMe BBOAUTCS MOHATHE OOpPATUMBIX U
HEOOpPAaTHMBIX TMPOIECCOB M PACCMATPHBAIOTCS WX OCHOBHBIC oTinWuus. M3ydaercs
MPUHINN JCUCTBUS PEATBHOW M HWJICAILHOM TEIUIOBOM MAallWHBI M OIPEICIIEHUE UX
KII/I. BBoauTCS MOHSATHME SHTPONMU CUCTEMBI U M3YYaKOTCS OCHOBHBIE CBOMCTBA JH-
Tponuu. CTyJIEHThI 3HAKOMSTCS TAaK)K€ CO BTOPBIM U TPEThUM HadajgaMHU TEPMOIMHAMHU-
KHU.

[Ipu n3ydeHun TemMbl HEOOXOAMMO OOpaTUTh 0cOOOE€ BHMMaHUE Ha Uk KapHo, a
MMEHHO, Ha TO, YTO OH OMHUCHIBACT PadOUMil IUKJ UCabHOM TEIJIOBOM MAaIHMHBI, MMO-
CTPOUTH KOTOPYIO JIJISl TPAKTUUECKOTO MIPUMEHEHUSI HEIb3sl 3-3a HEBO3MOXKHOCTU OBbI-
CTPOr0 OCYIIECTBJICHUSI U30TEPMUYECKOro mpoiiecca. OgHako aHau3 padoOThl UJl€alb-
HOM U peajbHOM TEIUIOBBIX M XOJOJUIBHBIX MAIIUH MPU JAHHBIX YCIOBUAX UX PaOOTHI
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TaéT WHXeHepaM HWHGOpPMALMI0 O BO3- MOXKHOCTH U HEOOXOJMMOCTH JalibHEMIIIe-
IO YCOBEPILICHCTBOBAHHUS TEIIOBBIX MAIIMH U XOJIOJUIBHBIX YCTAHOBOK.

Tema:  YpaBHeHusi peajbHOro rasa. Tema paccMaTpuBacT OJHY U3 MOJICJIEN
peanbHOro ra3a — Mojiesib Ban-nep-Baanbca, koTopasi 0ojiee TOUHO ONMKUCHIBAET TOBEJIE-
HUE peanpHOro rasa. M3y4aroTcs u30TepMbl peajbHOro rasa, ero noBeICHUE MPU pas-
JIMYHBIX YCIOBUSX. BBOAUTCS MOHATHE KPUTUUYECKOIO COCTOSIHUS PEAIBHOTO rasa, Oll-
penelieHne ero BHYTpeHHed sHeprud. [lpw m3yueHuu Tembl HEOOXOIUMO OOpaTUTh
BHMMaHUE Ha OCOOCHHOCTH IMOBEACHUS MU30TEPMBI PEAJIbHOTO raza Mpu TemIepaTypax
HIKE€ KPUTHYECKOW U PA3JIMUMU B MTOHATHUAX AP U a3, a TAKKE CYXOH U BIAXKHBIN Map.

Tema : SIBiieHus nepenoca. Jlekius u3ydaer Takue sBieHUs kKak qudysus, Te-
IJIONPOBOJAHOCTH U BA3KOCTh, KOTOPBIE CBSI3aHBI C HEPABHOBECHBIMU MPOLIECCAMU U U3Y-
YaeT 3aKOHOMEPHOCTH 3TUX SIBJICHUM.

[Ipu u3ydeHun TemMbl HEOOXOIUMO OOpaTUTh BHUMAaHUE HAa (U3UYECKYIO CTOPOHY
ATHUX SIBJICHUI, a UMEHHO Ha TO, 4TO NMpHu AP Y3UH MPOUCKXOUT IEPEHOC MACCHI BEllle-
CTBa, MPU BS3KOCTU — UMILYJIbCA, & MPU TEIUIONPOBOAHOCTH- KOJIMYECTBA TEILIOTHI, HO
HECMOTPS Ha 3TO, BCE OHU ONMUCHIBAIOTCS MOXOKUMH 1O BUAY YPABHEHUSIMH, UTO CBHU-
JIETENIbCTBYET O CXOXKECTU (PU3HUECKUX MPOILIECCOB, MPOUCXOIAIIUX BO BPEMS ITHUX SIB-
JICHU M.

Kypc 2 Cemectp Ne 3

Tema : DiiekTpUUYecKoe noJie u ero cBoiicrpa. Tema nzydaer ogay u3 Gopm ma-
TEPUU — AIEKTPUUECKOE TOJI€, €r0 OCHOBHBIE OCOOCHHOCTU U XapaKTEPUCTUKH, a TAKXKE
paccMaTpHuBaeT 3aKOHbI, ONMKCHIBAIOIINE B3aMMOJECHCTBUE HEMOJIBUKHBIX 3apsJIOB U Xa-
PAKTEPUCTUKU UX IIEKTPOCTATUUECKUX TTOJIEH.

[Ipy m3ydeHun TemMbl HEOOXOAMMO OOpaTUTh BHUMAHHME Ha OCHOBHBIC OTIHYUS
AJIEKTPUYECKOTO TOJISI OT IPYTUX (PU3HUECKUX TOJIeH (TpaBUTAIIMOHHOTO, MATHUTHOTO U
AJIEKTPOMArHUTHOT0) U OCHOBHBIE 3aKOHBI JICKTPOCTATUKH.

Tema : BemecTBO B 3J1eKTPOCTATHYECKOM I0JIe. 3HAHUE 3TON TEMBI MIO3BOJISET
NOHSATh NOBEJCHUE BEIECTBA MPU BHECEHHH €r0 B JJIEKTPOCTATUUYECKOE MOJIE U CBS-
3aHHBIC C ITUM U3MEHEHHUS €T0 (PU3NYECKUX CBONCTB.

N3y4aroTcs MpOBOAHUKH U TUDJIEKTPUKHU B DIIEKTPOCTATUYECKOM I10JI€, BUJBI JH-
ANEKTPUKOB W MEXaHU3MbI WX ToJisspu3anuu. [Ipyu n3ydeHnn teMbl HeoOXoauMo obpa-
TUTh BHUMaHWE Ha (U3HUECKHUE TMPOIECCHI, MPOUCXOAIINE B MPOBOJIHUKAX U JTUDJICK-
TPUKaX IIPU BHECEHUU UX B DJIEKTPOCTATHYECKUE TTOJIS.

Tema : 3aK0HBI MOCTOSTHHOIO TOKA. JIEKIMs BBOJUT MOHITUE JIEKTPUUECKOTO
TOKa, 3HAKOMHUT C OCHOBHBIMH XapaKTEPUCTUKAMHU U 3aKOHAMU MOCTOSTHHOTO TOKa. be3
3HAHHS HTUX 3aKOHOB HEBO3MOXKHO MPOECKTHUPOBAHUE, MPOU3BOJCTBO U PEMOHT JJIECK-
TPOHHOTO 000PYT0BaAHUS.

[Ipy u3ydyeHHM TeMbl HEOOXOIUMO OOpaTUTh BHUMaHUE Ha 3akoHbl Kupxroda u
MpaBuiia UX TPUMEHEHHUS TIPU PACUETE PA3BETBIEHHBIX LIENEH MOCTOSTHHOTO TOKA.

Tema : JaeKTpUYecKHil TOK B pa3jJiIMYHbIX cpeaax. TemMa paccMaTpuBaeT Me-
XaHU3Mbl BO3SHUKHOBEHUS JIEKTPUUECKOTO TOKA B METAJUIMYECKUX ITPOBOJIHUKAX, DJICK-
TPOJIMTAaX U MOHU3UPOBAHHBIX I'a3ax, a TAKKE 3aKOHOMEPHOCTH IMPOXOXKIACHUS TOKA B
aTuX cpeaax. [Ipu u3ydeHnn TeMbl HEOOXOUMO OOpaTUTh BHUMAHKE HA DJIEKTPOHHYIO
TEOPHUIO MPOBOJMMOCTA METANINYECKUX MPOBOJAHUKOB, BUbI Ta30BBIX Pa3psAlOB U 3a-
koHbI Dapazes npu JIEKTPOIU3E.

Tema : MaruuTHoe moJie u ero cBoiicra. Tema uzydaer onny u3 Gopm mare-
pUU — MATHUTHOE TI0JIE, €0 OCHOBHBIE OCOOEHHOCTH U XapaKTEPUCTUKU,

a TAaK)K€ paccMaTpUBAET 3aKOHBI, OMKUCHIBAIOIINE B3aUMOJECHCTBUE HEMOABUKHBIX TOKOB
Y XapaKTEPUCTUKU X MAarHUTHBIX MOJICH.
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[Ipu n3yueHun TemMbl HEOOXOIUMO 00- PATUTh BHUMAHHME HA OTIMYME MATHUTHOTO
1oJiss OT JIPYTrux (PU3MYECKHX ToJiel (TpaBUTALIMOHHOTO, YJIEKTPUYECKOTO U DIIEKTPO-
MAarHMTHOI'0) U OCHOBHBIE 3aKOHBI MarHeTU3Ma.

Tema : BemecTtBo B MArHUTHOM MOJie. 3HAHUE 3TOW TEMbI MMO3BOJISIET OHATH
IIOBEJICHUE BELIECTBA IIPM BHECEHUU €0 B MArHUTHOE IIOJIE U CBSI3aHHBIE C ITUM H3MeE-
HEHU ero (PU3UUYECKUX CBOMCTB.

N3yyarorcs pa3inyHble BUAbl MArHETHUKOB, MEXAHU3Mbl UX HAMATHUYUBAHUA U
paznuuus B uX PU3NYECKUX CBOMCTBAX.

[Ipu u3ydyeHnn TeMbl HEOOXOJMMO OOpaTUTh BHUMAHUE Ha (PU3NYECKHE MPOLIEeC-
Chbl, IPOMCXOAIINE B MATHETHKAX MPH BHECEHWH MX B MArHUTHOE IIOJIE U OCHOBHBIC
pasznuuus MeXay Aua- , mapa- u (eppoMarHeTUuKamH.

Tema : SIBiieHHE DJIEKTPOMATHUTHOM MHAYKUMM. be3 3HaHUA 3TOU TEMbI He-
BO3MOKHO COBPEMEHHOE MPOU3BOACTBO JIEKTPOIHEPruu. Tema n3ydaer sIBJICHHUE DJIEK-
TPOMAarHUTHON MHIAYKUIHUH U €€ 3aKOHOMEPHOCTH.

[Ipu u3yueHuu TemMbl HEOOXOIUMO OOpPATUTh BHUMAHUE HA MEXaHU3MbI BO3ZHUK-
HOBeHHsI DJIC MHOYKIMM U OCHOBHBIE CBOMCTBA U OTJIWYMUS AJEKTPOCTATUYECKOTO U
BHUXPEBOI0 JIEKTPUUECKUX TIOJIEH.

Tema : 3axkoHbI NepeMeHHOr0 TOKA. B 1aHHOI TeMe U3y4yaroTcsi OCHOBHbIE Xa-
PaKTEpPUCTUKH MEPEMEHHOTO TOKA, a TaKX€ OCOOCHHOCTH M 3aKOHOMEPHOCTH PaOOTHI
Pa3JIMYHBIX LENel IEPEMEHHOI0 TAPMOHUYECKOIO TOKA.

[Ipu n3yueHun TeMbl HEOOXOAMMO OOPATUTh BHUMAHKUE HA OTJIMYUS B IPOU3BOACT-
B€ U NOTPEOJICHNH TOCTOSSHHOI'O M IEPEMEHHOI0 TOKOB, & TaKXe Ha pa3inyus B (pu3u-
YECKUX IMPOLECCax, IMPOTEKAIOIUX B LENAX MNEPEMEHHOIO TIapMOHUYECKOrO TOKAa,
UMEIOIIUX PA3JIUYHOE CTPOCHHUE.

Tema : OcHOBHbIC YPABHEHHUS JIEKTPOAMHAMUKH. TeMa BBOAUT B paccMOT-
pPEHHE MOHATUE TOKA CMEIIEHUS U 3HAKOMUT C OCHOBHBIMU YPAaBHEHUSIMH DJIEKTPOIU-
HAMUKH — ypaBHEHUsIMU MakcBelia B MHTErpajibHoi U nuddepennnansuoit hopmax.

[Ipu u3yyeHun TeMbl HEOOXOIUMO OOpaTUTh BHUMaHHE Ha (U3HUECKOE COJepKa-
HUE ypaBHeHHM MakcBesuia B HHTErpaibHOU opme, a MUMEHHO, Ha TO, YTO:
- IepBo€ ypaBHeHHME MakcBeila TOBOPUT O TOM, YTO IIEPEMEHHOE BO BPEMEHM Mar-
HUTHOE I10JI€ MOPOKIAET B IPOCTPAHCTBE BOKPYT €051 BUXPEBOE JEKTPUUECKOE TIOJIE,
- BTOPO€ ypaBHEHHE MakcBesia TOBOPUT O TOM, YTO MCTOYHMKOM MArHUTHOTO IOJIA
SABJISIIOTCS. HE TOJIBKO IIPOBOJHMKHU C TOKOM, HO M M3MEHSIOIINECS BO BPEMEHU JJICKTPU-
YeCcKHe IMoJisg (TaKk Ha3bIBaeMbI€, TOKH CMEIICHHS),
- TpeThe ypaBHEHUE MakcBesia TOBOPUT O TOM, YTO UCTOYHUKOM JJIEKTPOCTATHYECKOTO
IIOJISL SIBJISTFOTCSL TOJIBKO HETIOJIBHKHBIE DJIEKTPUUECKUE 3apsiibl,
- 4eTBEPTOE ypaBHEHHME MakcBeiia TOBOPUT O TOM, YTO B MPHUPOJAE HE CYIIECTBYET
MAarHUTHBIX 3apsJI0B.

Tema : DnexkTpomMarHutHeie BoJHbL. CBer M ero nmpupoaa. be3 3HaHusa s3Tou
TE€Mbl HEBO3MOYKHO PAa3BUTHE TEIEKOMMYHHUKAIIMOHHBIX CETEU, ITPOBEICHUE PAJINO U TE-
JIEBU3MOHHOM CBSI3H, IOHATH IPUPOAY U CBOKMCTBA CBETA U MHOT'OE IPYTO€.

B nanHolM TeMme paccMaTrpuBaeTCsl IOHATHE JIEKTPOMATHUTHOU BOJIHBI U €€ OCHOBHBIE
CBOWCTBA U XapaKTEPUCTUKU. M3yyaeTcs mikanma 3JIeKTpOMarHuTHbIX BOJH. [laércs kpat-
KUH 0030p UCTOPHUH PAa3BUTHA NMPEACTABICHUN O MPUPOJAE CBETa U PacCCMaTPUBAETCS CO-
BpPEMEHHAs TEOPHsI CBETA.

IIpu n3yyeHun TeMbl HEOOXOAMMO OOpPaTUTh BHUMAHHUE HA TO, YTO CYILECTBOBAHUE
AJIEKTPOMArHUTHBIX BOJIH U MX CBOMCTBA BBITEKAIOT HEMOCPEICTBEHHO W3 PELICHHUS U
aHanu3a ypaBHeHuM Makcseia B quddepeHnunanbHoi popme.
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Tema : BouaHoBas ontuka: uH- Teppepenuusa. Tema paccMarpuBaer sB-
JeHue uHTepdepeHIuu CBeTa, €€ OCHOBHbIE OCOOCHHOCTH U 3aKOHOMEpPHOCTH. BBoAT-
Csl OCHOBHBIE MOHATHUS MO TIpobiieMe HHTEep(EpeHIIU U paccMaTpUBaeTCsl puanyeckast
CYIIHOCTb 3TOTO SIBJICHUS.

[Ipu m3ydyeHnn TemMbl HEOOXOAMMO OOPATUTHh BHUMAHHE HA MOHATHE KOTEPEHTHBIX
BOJIHBl M MCTOYHMKOB, PA3JIMYUE MEXIAY I€OMETPUUYECKOW M ONTHYECKOU Pa3HOCTHIO
X0Jla BOJIH, a TaK)K€ YCIIOBUS BO3HUKHOBEHUS YCUJICHUS M OCJIA0JCHUS CBETa B pa3-
JIMYHBIX TOYKAX MPOCTPAHCTBA.

Tema : BoJsiHOBas onTHKa: nmoJspu3anus. Tema paccMaTpuBacT SBJICHHUE I1O-
JSIpU3alMU CBETa, €€ OCHOBHBIE OCOOCHHOCTH U 3aKOHOMEPHOCTH. BBOJSATCS OCHOBHBIE
HNOHATHS 1O po0JeMe MONSIpU3aLUU U paccMaTpuBaeTcsa puznyeckasi CyIHOCTb 3TOTO
ABJICHUSI, a TAKXKE MU3Y4YalOTCS OCHOBHBIE CIOCOOBI MOTYUYEHUSI JTUHEHHO MOJSPU30BaH-
HOTO CBETa

[Tpu u3ydyeHun TeMbl HEOOXOUMO OOPATUTh BHUMAHUE HA pa3iInyue MEX]y ecTe-
CTBEHHBIM CBETOM U Pa3JIMYHBIMU BUIAMU MOJISIPU30BAHHOTO CBETA.

Tema : BosnoBas ontuka: nudpakuus. Tema paccMaTpUBACT SIBJICHUE TU-
¢dpakuuu cBera, €€ OCHOBHbIE OCOOCHHOCTH M 3aKOHOMEPHOCTU. BBOASTCS OCHOBHBIC
MOHATHS IO TIpobsieMe AUGPAKIIMKA U paccMaTpuBaeTcs Pu3nyeckasi CylmHOCTb dTOTO
SIBJICHUSL.

[Ipu uzydeHnn TeMbl HEOOXOIUMO OOpaTUTh BHUMAaHHUE HA (PU3UUYECKYIO MPUPOIY
mudpakuy U pazHuily Mexnay nudpaxuueit @penens u @paynrodepa, a Takxke paszo-
OpaTh OCHOBHBIC pa3nuyus B AUGPAKIIMOHHBIX KAPTUHKAX, MOTYyYAIOUIUXCS OT MPErsT-
CTBUU Pa3IU4YHON F€OMETPUUYECKON (HOPMBI

Tema : B3aumopecTBHe JJIEKTPOMATHUTHOIO M3JIyYEHHUS] C BELIECTBOM.
Tema paccmaTpuBaeT SIBJICHHS B3aWUMOJECUCTBUS JJIEKTPOMArHUTHOTO M3Jy4YEHUS U B
YaCTHOCTU CBETa C BEIIECTBOM, MX OCHOBHbIE OCOOCHHOCTH U 3aKOHOMEPHOCTU. BBO-
JISITCSL OCHOBHBIE TTOHSITUSL U paccMaTpuBaeTcsl Gu3nuecKasi CylHOCTh 3TUX SIBJIICHUN.

[Tpu nzydyeHun TemMbl HEOOXOAMMO OOPATUTh BHUMAHUE HA Pa3INune B PU3NYECKOM
npupoze bdexra JJorepa nmas MEXaHMUECKUX M AJIEKTPOMATHUTHBIX BOJH, a TaKXKe
HOPMAaJIbBHOM U aHOMAJIbHOM JUCIIEPCUU BOJIH.

Heobxoammo Takxke oOpaTuTh BHUMaHHWE HAa TO, YTO TPH B3aWMMOJICHCTBUU DJIEK-
TPOMArHUTHBIX BOJIH C BEIIECTBOM B OJHUX SIBIICHUSIX MPOSIBIIAIOTCS BOJIHOBBIE CBOW-
CTBa J3JICKTPOMATrHUTHOTO H3JIyYE€HUs, & B APYTHX SIBJICHUSIX €r0 KOPITYCKYJISIPHBIE
CBONCTBA.

Kypc 2. Cemectp Ne 4

Tema : KpanToBasi onTHKa: TenJ0BOe U3JIy4YeHHe. TeMa paccMaTpUBaeT sB-
JIEHUE TEIJIOBOTO MU3JIyYeHHs Tell, €€ OCHOBHbIE XapaKTEPUCTUKU U 0COOEHHOCTU. BBO-
JISITCSL OCHOBHBIE MOHSATHUSA 110 TPOOJIeME TETUIOBOTO M3JIYYEHHs U paccMaTpuBaeTcs Gpu-
3U4ECKast CYyIIHOCTb 3TOTO ABJIEHUS U OCHOBHBIE 3aAKOHBI.

[Ipu u3yueHun TeMbl HEOOXOAUMO OOpPATUTh BHUMAHUE HA PA3IUUYUE MEXKIY H3IY-

YeHHueM abCOIIOTHO YEPHOr0, CEpOro M PeajbHOro Tell, MOJEIh abCOIIOTHO YEPHOTO
Tena, 0COOCHHOCTH KPUBOM TEIIOBOTO U3ITYUYCHHUSI.
VYSCHUTH TPUYUHBI HECOCTOSTEIHHOCTH KIACCUYECKOUN SJICKTPOJIMHAMHUKN TPU OOBSC-
HEHUHM 3aKOHOMEPHOCTEH TEIJIOBOrO H3JIyuYeHUs U OOpaTuTh 0co00€ BHHMAHHUE Ha
KBaHTOBYIO rumnore3y [lmaHka u ero ypaBHEHHE, KOTOPOE KaK CIEACTBUE COAECPKHUT B
cebe BCE OCHOBHBIE 3aKOHBI TEIIOBOIO U3JIy4YEeHHs a0COIOTHO YEPHOTO Tea.

Tema : KsanroBas onrtuka: ¢gorodddexr. Tema paccmarpuBaer sBIEHUE
BHemHero (orodddexra, ero OCHOBHbIE OCOOEHHOCTH M 3aKOHOMEpPHOCTU. BBoasTcs
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OCHOBHbBIEC MOHATHUS MO MpodOsieMe BHewl- Hero ¢oTtodddexra U paccMaTpuBaeTCs
¢dusnyueckas CylHOCTb 3TOTO SIBJICHHUS.

[Tpu pabore Hajg TeMol HEOOXOAMMO OOpaTUTh BHUMAaHKUE Ha (POPMYIUPOBKY 3aKO-
HOB BHEIIHEro Gotorddexrta u ux ¢uznueckuit cMpicia. U3yunTs BoNbT-aMIepHbIE Xa-
PaKTEPUCTUKH BaKyyMHOTO (POTORJIEMEHTA U YMETh OOBSICHUTH OCOOCHHOCTH X TOBE-
nenusi. PazoOpath ypaBHeHHe DWHINTEHA 111 BHEITHETO (hoTOd(PeKTa U YSICHUTH €T0
dusnyeckoe coaepKaHue.

Heobxonumo taxkxke oOpaTuTh BHUMAaHHUE HA TO, YTO SIBIGHUE BHEITHEr0 PoTod(d-
(ekTa ABIsieTCs NPOSBIEHUEM KOPITYCKYJISIPHBIX CBOWCTB CBETA.

Tema : CrpoeHue KMIAKHMX, ra3000pasHbIX M TBEPABIX TeJ. B yexunm pac-
CMaTpUBAIOTCSI OCHOBHBIE OTJIMYMS B CTPOCHHUM W CBOMCTBAX Pa3JIMYHBIX arperaTHbIX
COCTOSIHUM BEUIECTBA HA OCHOBE MOJIEKYJIIPHO-KUHETUYECKON TEOpUH U Naérca ux ¢Gu-
3u4ecKoe 00bsicHeHHe. PaccmaTpuBaloTca Takke pa3iinyusi B CTPOCHUU U (PU3NYECKUX
CBOMCTBaxX KpPUCTAJUIMUECKUX M aMOP(HBIX T, BUIbI MOJIEKYJSPHBIX CBS3€W, THUIIbI
KPUCTANIMYECKUX PEHIETOK, HECOBEPIIEHCTBA U N€(PEKThl B KPUCTAIUIMUYECKUX PEIIET-
Kax, a TaKXXe CIOCOObl U3YUYEHUSI CTPOCHUS TBEP/IBIX TEI.

[Ipu u3ydyeHun TeMbl HEOOXOIMMO OOpaTUTh BHUMAHWE HA MPUYUHBI, KOTOPHIMU
MOJIEKYJIIPHO-KMHETUYECKasl TEOPHsI OOBSICHIET pa3iMuue B CBOWCTBAX JKUIKUX, TBEP-
JIBIX U Ta3000Pa3HBIX BEIIECTB.

Tema : OcHOBBI 30HHOM TeOpHHU TBEPAOro Tesaa. be3 3HaHUS 3TOU TEMBI HEBO3-
MOHO IIPEACTABUTH COBPEMEHHOE Pa3BUTHE U MPOU3BOACTBO BCEM MOYNPOBOIHUKO-
BOM TEXHUKH, a TAKKE€ BO3MOKHOCTb CO3/IaHHs MaTEpPUAIOB C HEOOXOAUMBIMU (pU3HYE-
CKMMH XapaKTEPUCTUKAMH, KOTOPBIE HCIOJIB3YIOTCA NPAKTHYECKH BO BCEX OTPACIIX
IPOMBIIIJIEHHOCTH, HAYKH U TEXHUKH.

B manHOM TEeMe paccMaTpUBAOTCS OCHOBHBIE ITOJI0KEHUS 30HHOM TEOPUU TBEPIO-
ro Teja U Ha OCHOBE €€ OOBICHSIOTCS pa3inuus B (PU3MUYECKUX CBOMCTBAX MPOBOJIHU-
KOB, IOJYIIPOBOJHUKOB M JTUAJIEKTPUKOB. M3ydaroTcsl pa3inuHble BUJbBI MOTYIPOBO-
HUKOB, CIIOCOOBI UX TMOJYYEHUS U OCHOBHBIC XapaKTEPUCTUKH, a TaKKe (PU3NUECKHE
IIPOLIECCHI B p - N — IMEPEXOE U €r0 BOJBT - aMIIEpHAas XapaKTEPUCTHUKA.

[Ipu u3ydyeHun TeMbl HEOOXOAMMO OOpaTUTH 0CO0OE€ BHHMMAaHHE HA TPUYUHBI B
Pa3JIMYNAN IEKTPUUIECKON MPOBOJUMOCTH IPOBOAHUKOB, IOJIYIIPOBOJHUKOB U TUDJIEK-
TPUKOB C TOYKH 3PEHUS 30HHOU TEOPHUH TBEPIOIO TEJIA.

Tema :DiieMeHTBI KBAaHTOBOHM CTATHCTHKH. B 3Toil Teme paccMmaTpuBarOTCs
BOITPOCHI, CBSI3aHHBIE ¢ KBAaHTOBOM ctatucTukon ®epmu — lupaka u bo3e — DWHIITEN-
Ha, pa3JIM4Ms B CBOMCTBAX AJIEMEHTAPHBIX YACTHI], KOTOPBIE OMUCHIBAIOTCS 3TUMH pac-
npeaeneHussMU. [loHATHE O KBAaHTOBOW TEOPUH IIEKTPOIPOBOAHOCTH METAJIIOB.

[Ipn uzydeHun TemMbl HEOOXOAMMO OOpPATUTh BHUMAHUE HA TO, YTO CTATUCTUKA
®epmu — JlMpaka OnMChIBa€T YaCTUIIbI, UMEIOIIUE TTOIYLIEIIbIN CIIMH, a CTaTUCTUKA bo3e
— DUWHINTEWHA - YaCTHULIbI, UMCIOIIME LICIBIA CITMH.

Tema : JeMeHTHI KBAHTOBOH MEXaHUKHU. JTa JIEKIUS 3HAKOMUT C OCHOBHBIMU
YPaBHEHHUSIMU HEPEISATUBUCTCKOM KBAaHTOBON MEXaHHWKU — BPEMEHHBIM M CTallMOHap-
HeIM ypaBHeHusiMu [lpeaunrepa. BBonuT noHsTHe BOJHOBOM (DYyHKIIMS U pacCMaTpu-
BaeT €€ CBOMCTBA, a TAKXKE 3HAKOMWT C KOPITYCKYJSPHO — BOJHOBBIM AYaJIN3MOM 3JIE-
MEHTapHbIX YacTull. BonHel ne bponis.

[Ipu n3yueHun TeMbl HEOOXOAMMO OOpPaTUTh BHUMAHHME HAa TO, YTO COOTHOLIEHUS
HeonpenenéHHocTel [eiizenOepra oTpaxaroT OOBEKTUBHBIE CBOWCTBA MaTepHUH, a HE
SBJISIFOTCS CJI€ICTBUEM HECOBEPILIEHCTBA U3MEPUTENbHBIX TPUOOPOB.

Tema : OcHoBbI aTOMHOM (PM3UKHU. /[aHHAA TEMa paccCMaTPUBAET BOIIPOCHI HUC-
TOPUYECKOTO PA3BUTHUS MPEACTABICHUN O CTPOCHMM aTOMa, a UMEHHO, MOJEIU aToMa
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no Tommcony, Pesepdopny u bopy, a Takxke coBpeMeHHbIEe IpeacTaBiieHus. Pac-
CMaTpUBaeT CTPOEHUE aTOMa, €r0 pa3Mepbl U MaccCy, OCOOEHHOCTH H3Iy4YeHHE U IO-
IJIOLICHUE SHEPIMU aTOMOM, BBOJUT IMOHATHE O KBAHTOBBIX YHCIIAX.

IIpu u3yueHuu TemMbl HEOOXOIUMO OOPATUTH BHUMAHUE HA TO, YTO KBAHTOBbBIE YK C-
Ja TIepBOHAYaJIbHO ObUIM BBEIEHBI UCKYCCTBEHHO, JJIsi OOBACHEHUS 3aKOHOMEPHOCTEH
CHEKTPOB M3JIyYEHHUsI CIIOKHBIX aTOMOB U MOJIEKYJI, a 3aTeM 0Ka3ajocCh, YTO HEOOXOAU-
MOCTb BBEJCHUS JTHUX IIOHATHH BBITEKAET HEIOCPEACTBEHHO W3 PELICHUN YpPaBHECHHMU
[IpenuHrepa.

Tema : SIBieHMe paaMOaKTHUBHOCTH. /[aHHAs JEKIUSA pacCMaTpUBAET OCHOB-
HBIE 3aKOHBI PAJUOAKTHUBHOTO PacIaza AIEMEHTAPHBIX YaCTHI], a
TaK)X€ BHUJbl PAJMOAKTHBHBIX W3IYYEHHUH (a-, -,y —U3Iy4deHHs) U pa3OUpaeT uUx Oc-
HOBHBIE CBOMCTBA U OCOOCHHOCTH.

[Tpu n3ydyeHun Tembl HEOOXOAUMO OOpaTUTh BHUMaHUE HA TO, YTO, XOTSI JIEMEH-
TapHbIC YaCTHULbl BBIJIETAIOT HEIIOCPEICTBEHHO U3 s/Ipa aTOMa, UX TaM Ha CaMOM JeJie
HeT. OHu 00pa3yroTCsl HETOCPEACTBEHHO TOJBKO B MOMEHT PaIMOaKTUBHOTO pacnajia.

Tema : OcHoBbI siiepHOM (pu3MKHU. be3 3HaHUA 3aKOHOB aTOMHOM W SIIEPHOU
(GU3MK1 HEBO3MOXKHO NPEACTaBUTh ceO€ Pa3BUTHE COBPEMEHHOM sIEpHON SHEPIEeTUKH,
JI0JIs1 KOTOPOM B COBPEMEHHOM MHPE JOCTATOYHO BBICOKA M M3 TOJA B TOJ MPOJOJIKAECT
BO3pACTAaTh.

[locne u3yyeHust 3T0l TeMbl CTYJEHT UMEET IPE/ICTABIEHUE O COCTaBE U OCOOEH-
HOCTSIX IOBEJCHUS aTOMHBIX SIZIEP, CBOMCTBAX AJIEPHBIX CHJI. PaccMaTrpuBaroTCst OCHOB-
HBIE THUIIBI JICPHBIX PEAKLIHN. [Ipu uzydyeHun TeMbl HEOOXOIMMO OOpaTUTH BHUMA-
HUE Ha TaKue MOHATHUS, KaK SHEPrus CBSA3M fAlpa U JAePeKT Macchl. IMEHHO CyIecTBO-
BaHUEM B IMPUPOJIE ITUX SBJICHUNU OOBSICHIETCS BO3MOXKHOCTb BBIJEICHUS OTPOMHBIX
3aIacoB SHEPIUH NIPU PEAKLUAX JEJICHUS U CUHTE3a aTOMHBIX sIEP.

8. YTBEP)KIEHUE PABOYEN ITPOI'PAMMBI

VY1BepxkaeHue pabodeit mporpaMMel 6e3 U3MEHEeHUI

PaGouas mporpamma 0e3 u3meHeHuil yreepxkaena Ha 2016 /2017 yueOHBIH ro.

[Ipotoxkom Ne 3acemaHust Kabeaphl OT « L7 »  /c0.0 0 u 2013w,

3aBenyrouuii kadempoi A1 Q, Z A.B. Kopauiios
//

noamnuck, DO

JIMpeKTOp MHCTUTYTA cf_’%’ﬁf—\ A.B. Benoycos
IOJIIHKCE, CDI/I/d
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8. YTBEPXKJIEHUE PABOYEM IMPOI'PAMMBI

YT1BepxaeHue pabodeii nporpamMmsbl 0e3 U3MEHEHUI :

PaGouas nporpamma 6e3 usMmeHeHuit yreepkaeHa Ha 2017 /2018 yueOGHEbIif ro.

IIpoTokomn Ne P 4 3acenaHusa Kadeapsl oT « I » aé%c/’/c"ﬂ’? 20 /7r.

3aBenyromuii kadenpoit % %@ /O Kopnaunos A.B.

JIupexrop UDUTYC e A Benoycos A.B.



