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HenssMu  OCBOCHMS IHUCLUIUIMHBI
crenuanucTa HaydyHoOM Qu3nueckoil 0a30f, Ha KOTOPOW B BBICIICH TEXHUYECKOH IIKOJe
CTPOMTCSI OOLIEUHKEHEPHAs U ClielualbHas MoaroToska. [locnenoBaTenbHoe U3ydeHue (GU3NKU

BbIpa0aThiBaeT crenuuueckuid METO]] MBIIUICHHUS,

1. OEJM OCBOEHUA JUCHUIIVINHBI

(GU3NUECKyI0 HHTYUIIHIO,

«Dusukay sABIAETCS o0ecreueHrue OymyIiero

KOTOpbIE

OKa3bIBAIOTCA BeChbMa IUIOJOTBOPHBIMU M B Jpyrux Haykax. CHelHaaucThl, MOJTY4YHBIINE
MIMPOKOE (PU3UKO-MaTEMAaTHYeCKoe OO0pa30BaHUE, MOTYT CaMOCTOSITEIbHO OCBAaWBaTh HOBBIC
TEXHUUYECKUE HANpaBJICHUs, YCHEIIHO paboTaTh B HUX, JETKO MEPEXOAUTH OT PEIICHUS OJHUX
3a1a4 K JAPYrUM, UCKAaTh HECTAHJAPTHBIC U HETPAAUILIMOHHBIEC MYTH, YTO OCOOEHHO BAXKHO LIS
npodecCuoHaNTbHOM MOOMIIBHOCTH CIIEUAINCTOB B YCIOBUSIX YCKOPEHHOTO Pa3BUTHS TEXHUKH.

3amaum:

® TeopeTHUYeCcKas MOATOTOBKA B 00JacTH (DU3UKH, TIO3BOJISIONIAs Oyaylum
MH)XEHEpaM OpPUEHTHPOBATHCS B MOTOKE HAYYHOH M TEXHHUUECKOW MH(popMaIuu u
obecreynBaromas MM BO3MOXHOCTb HCIOJIb30BaHHUS HOBBIX (PU3MUECKUX
MIPUHIUIIOB B TEX 00JIACTSX, B KOTOPBIX OHH CIICIHATH3UPYIOTCS;

e GOpMHpPOBAaHHE HAYYHOI'O MBIIUIEHUS, B YaCTHOCTU HPaBUIBHOIO
MOHUMAaHMsI TPAHUL] IPUMEHUMOCTH PA3IMYHBIX (PU3MUECKUX MOHATUH, 3aKOHOB,
TEOpUN U YMEHMSI OLIEHUBATH CTENEHb JOCTOBEPHOCTH PE3YJIbTATOB, TOJYYEHHBIX
C IIOMOILBIO SKCIIEPUMEHTAIBHBIX WM MaTEMaTHYECKUX METOJOB HCCIICIOBAHUS;

¢ BpIpa0OTKa NMPHUEMOB M HABBIKOB PELICHUN KOHKPETHBIX 3a/1a4 U3 Pa3HBIX
obmacteil  (u3MKHM, TOMOrarOIMX CTyAE€HTaM B JaJbHEHIIEM periaTh
WH)XXCHEPHBIE 3a/1a4H.

® O3HAaKOMJICHHE CTYJIEHTOB C COBPEMEHHOM HAay4YHOM amnmaparypou u
BbIpa0OTKAa Yy HHMX HAYaJbHBIX HABBIKOB IPOBEACHHUS SKCIECPUMEHTAIBHBIX
Hay4YHbIX MCCIEIOBAHMN pa3IMUHBIX (U3UYECKUX SBICHUH U  OLCHKH
MIOTPELIHOCTEN U3MEPEHUM.

2. MECTO JUCHUIIYIMHBI B CTPYKTYPE OIIOIT BO

JucuumiuHa «(hU3UKa» OTHOCUTCS K 00s3aTeTbHON YacTH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIHUIIJIMHE

[Tnanupyemble pe3yiabTaTbl OOyYeHHs MO AMCHMUILIMHE, COOTHECEHHBIE C IJIaHUPYEeMBIMU
pesyabTaTtamu ocBoeHus: OI1OIT

dopmupyembie [TnmarupyemMblie pe3yabTaThl 00YICHUS 110 JUCITUTUINHE, B HaumenoBanue
KOMIIETECHIIUH COOTBETCTBHUHU C MHIUKATOPOM JOCTHXKEHUS KOMIIETCHIIUU OIICHOYHOT'O CPEJICTBA
(o, comepranue Nunukatop noCcTkeHus Pesynpratel 00y4eHus o
KOMIIETEHIIMH) KOMIIETECHIIMH JOUCIIUILINHE
(x00, codeporcanue UHOUKAMopa
YK-3 YK-3.1. 3naer pa3znuyaHbie 3unaem:
Criocoben TpUEMBI H CIIOCOOBI o0rme dopwmpl, | CuryanoHHbIE
OCYULIECTBISATh colManu3aly JUIHOCTH U 3aKOHOMEPHOCTH, 3a1a4u.
COIIMAJIbHOE COIHAILHOTO B3ANMOJICHCTBHS | ycTpyMeHTaTbHbIC
B3aumoneiicteue u | YK-3.2. YMmeer ctpouts cpexcTBa (bHBHKH
peanu3oBaTh CBOIO | OTHOIICHHS C OKPY>KAIOIIUMHU Vmeem:

POJIb B KOMaH/EC

JFOJIBMHU, C KOJUIETaMHU.
YK-3.3. Bnageer
MPAKTHYECKUM OIBITOM
y9acTHsi B KOMaHIHOU paboTe,

pabotath B  KOMaHIgE,
o0JlafaTh CIIOCOOHOCTHIO




B COL[MAIBHBIX MPOCKTAX,
pactpesiefieHue poJiei B
YCJIOBUSIX KOMaHHOTO
B3aUMOJICUCTBUS

K CaMOOpraHM3aluH H
camMo00pa30BaHMIO,paboOT

aTh B KOMaHJIe,
MIPOBOJAUTH
3KCTIEPUMEHTHI o

3alaHHbIM METOAHUKaAM C
00paboTKON W aHaIM30M
UX PE3yIbTaTOB .

Bnaoeem:
CIIOCOOHOCTHIO
UCII0JIb30BaTh
COBPEMCHHBIC
nH(}OpMaAITMOHHBIC
TEXHOJIOTUH,  TEXHUKY,
MIPHUKJTaTHBIC
NpOTrpaMMHBIC  CPEICTBA
OpH  pelmICHWH  3ajad
npodhecCHoHaANBHOM
JCSITeTIbHOCTH
OIIK -2 OIIK-2.1. 3naet MeTo/p! 3naem: TecToBbIe BOIPOCHI.
Crnocoben pa3paboTKH alrOPUTMOB 1 (usnaeckue OCHOBBI, | 3anauu.
paspabaThIBaTh KOMITBIOTEPHBIX IPOTPaMM, OCHOBHBIE  3aKOHBI W
AJITOPUTMBI " | OpUTr'OJHBIX JJIsA OHSITUS (1)I/I3I/IKI/I.
KOMIIbIOTCPHBIC MPAKTHUYCCKOT0 NPUMCHCHHNA YMeem.'
MIPOrPaMMBl, OIIK-2.2. YMmeeT
MIPUTOIHBIC IUIsL | pa3pabaThIBaTh AJITOPUTMEI H U3MCPATH pusiraeckue
IMPAKTHYECKOT'O KOMIIbIOTEPHBIC IIPOTPaMMEI, BCJTHNHBL, 06p a6aTBIBa’I;L
IPUMEHEHUS. IPUTOHBIX IS pe3yJsIbTaTel  M3MEPCHUH,
paKkTHIeCKoro npumenenns | CTPOUTH rpadukw,
OIIK-2.3. Baageer dbopMHpOBaTh pPE3yJNbTAT,
COBPCMCHHBIMH MCTOJaMH BOCHpI/IHI/IMaTB

Ppa3paboOTKH aITOPUTMOB H
KOMIBIOTEPHBIX TIPOTPaMM,
MIPUTOTHBIX JIJIS
MPaKTUYECKOTO TPUMEHEHHUS

nH(OpMaIIO K aHAIH3Y,
CaMOCTOSITENIFHO YBUJIETh
CIIC/ICTBHS
c(hOpMyYITHPOBAHHOTO
pe3ynbTara, JenaTh
BBIBOJIBL.
Bnaoeem:

OCHOBHBIMH
npueMamMu 00pabOTKU U
Hpe/ICTaBICHUS
HKCTIEPUMEHTAIBHBIX
JAHHBIX

4. OBBEM N CTPYKTYPA JUCHHUIIJINHbI




TpynoeMKOCTb TUCLIMILIMHBI COCTABIISAET 7 3a4eTHBIX €IMHML, 252  4acoB.

TemaTuuyeckui mjiaH
¢opma o0yueHus: — ounast

KonrakrtHas pabora dopmbl
oOyJaronuxcs TEKYIIIETOo
C TIe1arOrMYECKUM KOHTPOJIS
< paboTHUKOM w YCIIEBAEMOCTH,
a, <
: < | =z |3 hopya
gl 2 = g 5 « | IpOMeXyTO4HOI
Ne HavnMeHoBaHue TeM n/niu gé 8 c% ] % é ATTeCTAIHH
n/n Pa3IeNnoB/TeM TUCIUILTAHBI 3 = = = S £ 8 | (no cemecmpan)
5| £ s |
T = 2 ) S
= &
| &
a. &
= =
I MEXAHUKA 1 14 6 6 3
1 Kunematnka  mOCTYyHaTEIBHOTO 1 2
JBIDKEHHS
2 Kunemaruka BpalIaTeIbHOT O 2 2 2 2
JIBIOKCHHS
3 Junamuka MOCTYIATETHHOTO 3 2
JBIDKEHHS
4 Junamuxa BpalIaTeIbHOTO 4 2 2 2
JIBIOKCHHS
5 3aKOHBI COXpaHCHUSI. 5 2
6 DIeMEHTh MEXaHUKHU KHJIKOCTCH 6 2 2 2 Petitunr-
U ra3oB KOHTpoJib Nel
7 DJIEeMEHTHI CITeUATLHON TEOpHUH 7 2
OTHOCHUTEIFHOCTH
I OCHOBBI MOJIEKYJISIPHOM | 1 14 8 8 4
OU3UKU nu
TEPMOJNHAMUKHU
8 MonexkynapHO-KHHETHIeCcKast 8 2 2 2
TEopus Ta30B
9 DIIEeMEHThI KJIACCUYECKOH 9 2
CTaTHCTUKHU
10 | PeanbHbIe Ta3b1 10 2 2 2 Peiitunr-
KOHTpOJIb Ne2
11 CpoiictBa xuakocteil. CBoiicTBa 11 2
TBEPABIX TEIL.
12 | DneMeHTH PU3NIECKO KHHETHKU 12 2 2 2
13 | IlepBoe Ha4ano TEPMOJTMHAMHUKHI 13 2
14 | Bropoe Hauano TepMOAMHAMUKH 14 2 2 2
I OJIEKTPUYECTBO nii 16 4 12
MATHETU3M
15 | DnemeHTHI TEOPHUH OJIAL. 15 2
Hanpspxkennocts
JNIEKTPOCTATUYECKOTO  TONS B
BaKyyMe
16 | [loTeHunan 3ME€KTPOCTATHUECKOTO 16 2 2 2
oJIst
17 | IMDIEKTPUKA B DIICKTPHUCCKOM 17 2 Peittunr-
ToJie KOHTPOJIb Ne3




18 | [IpoBOOHMKM B DIEKTPUYECKOM 18 2 2 2
moJie
Bcero 3a 1 cemecTp: 1-18 36 18 18 9 Ixk3ameH(27)
1 ITocTOSTHHBIN 2JIEKTPUUYECKUI TOK 1 2 2 2
2 MarsauTtHoe 1oJie B BaKyymMe 2 2 2 3
3 MarauTHoO€ ToJie B BEIIECTBE 3 2 2 2
4 DJNIeKTPOMarHUTHAS WHIYKITUS 4 2 2 3
IV KOJIEFAHU S U BOJIHbI 2 8 8
5 Mexanndeckue kojaeOaHus 2 2 2
6 MexaHuuecKue BOTHBI 6 2 2 3 Peitrunr-
KOHTpOJb Nel
7 DJIEeKTPOMAarHUTHEIE KOJICOaHUs 7 2 2 2
8 ONEeKTpOMarHuTHBIE BOJHBI 8 2 2 3
V OIITHKA 2 8 8
9 I'eomerpudeckas onTHKa 9 2 2 2
10 | MaTepdepennns creTa 10 2 2 3 Peittunr-
KOHTpOJIb Ne2
11 | Audpakuus cBera 11 2 2 2
12 | Tlongpu3zanus ¥ qUCIEPCHUs CBETA. 12 2 2 3
VI KBAHTOBAS ®U3UKA 2 12 12
13 | TerutoBoe m3nmyuenue. Keanromas 13 2 2 2
MPUPOAA CBETA
14 | Ctpoenue atoMa. Teopus bopa 14 2 2 3
15 | DreMeHTH KBaHTOBOW MEXaHUKHU 15 2 2 2
16 | CoBpeMeHHBIC TPEICTABICHUS O 16 2 2 3
CTPOCHHUH aToMa
17 | 3oHHas TeopHsl TBEPABIX TEI 17 2 2 2 Peiitunr-
KOHTPOJIb Ne3
18 | CtpoeHre W CBOWMCTBA aTOMHBIX 18 2 2 3
saaep. PagroakTHBHOCTS.
Snepusie peaxuuu.
DneMeHTapHbIE YaCTHIIbI
Bcero 3a 2 cemecTp: 1-18 36 36 45 | Ox3amen(27)
Hanuune B iucunmiinae KII/KP
HToro mo nucuUMJINHE 1, 72 18 54 54 | Dx3amen(27)
2 Ix3ameH(27)

Conepmaﬂne JEeKIMOHHbIX 3aHATHI 10 JUCHUILINHE

Pa3znea I. Mexanuka

Tema 1. Kunemaruka noctynareiabHOro ABMkeHUs HekoTtopsie cBeneHUsl U3 MaTeMaThuku. Poib

MaTeMaTHKU B u3ydeHHH puszuku. OyHKIUM U UX npou3BonaHble. MHTErpupoBanue. O cMmbicie
MPOU3BOJHOW M MHTErpaja B NPUIOKEHUU K (PU3MYECKHM 3a7adyaM. ODJIEMEHThl BEKTOPHOMU
anreOppl:  OIpENeNIeHHe  BEKTOpa,  CIIOKEHHE  BEKTOPOB,  YMHOXXEHHE  BEKTOPOB,
nudepeHnpoBane BeKTOpHBIX BenuduH. [luddepeHnnanbupie ypaBHEHUs. DJIEeMEHTApHBIC
CBEICHMSI M3 TEOpuUH BeposTHOCTH. KuHemaTHka Kak pas3fesl MeXaHMKd. MeXaHudecKoe
JBIDKEHUE Kak MpocTeiimas ¢opma ABIKEHHs MaTepud. MaTepuanbHas TOYKa (YacTHIA).
Cucrema orcuera. HMHepumanbHble cucTeMbl  orcuera. Pammyc-Bektop.  [IpuHimn
otHocurenbHOCTH ['amunes. Tpaekropus. [loctynarensHoe ABUKEHUE TBEPAOIO TEA.

Tema 2. KugeMaTuka BpaliaTeabHOI0 IBHKECHUSA




Pannyc xpuBu3HBI TpaekTopuu. JIMHENHAsA CKOPOCTh U JIMHEWHOE YCKOpEHHE. TaHreHIMaabHOe
U HOpMaJIbHOE YyCKOpeHHs. CBA3b MEXAY JMHEHHBIMU M YIVIOBBIMH KHHEMaTHYECKHMH
BEITMYMHAMU.

Tewma 3. J/IluHaMuKa NOCTYNaTENbHOTO ABUKEHUS

JlunaMuka Kak paszgen Mmexanuku. IlepBbiil 3akoH Hpl0TOHA U NOHSATHE HHEPLUAIBLHON CUCTEMBI
otcyeta. Bropoii 3akoH Hpl0TOHA M MOHATHE CHJIBI, MAaCChl U UMITYJIbCA. Y PAaBHEHUE JBUKCHHS.
Tperuii 3akoH Hbl0TOHA U mpeneinsl ero NpuMeHUMOocTd. HenHepuuaibHble CUCTEMBI OTCYETA.
AOCOIOTHBIE U OTHOCHUTEJIbHBIE CKOPOCTh U ycKopeHue. Cuibl uHepuuu. LlenTpoOexHast cuia.
Cuna Kopuonuca. Cucrema MarepuanbHbelX Touek. LlenTp mHepuuum (ueHTtp macc). Teopema o
JBUKEHHUHU LIEHTPA UHEPLUH.

Tema 4. J/IlunaMyKa BpaliaTeIbHOTO JIBUKEHUS

[TonsiTne abcomoTHOTO TBEPAOTO Teaa. MOMEHT CHiibl. MOMEHT UMITYIbca. MOMEHT WHEPITHH.
Teopema IllTeiinepa. YpaBHEHHE MOMEHTOB (CBSI3b MOMEHTA UMITYJIbCAa C MOMEHTOM CHIIBI).
VYpaBHEHHE BpaIATEIbHOTO JABWXKEHUS TBEPAOrO Teja OTHOCHUTEIBHO HEMOJBM)KHOW OCH.
Kunernueckas sneprus Bpararomierocs teepaoro tena. ['upockonuueckuit apdexr. CBoboaHbIe
OCH.

Tema 5. 3aKOHBI cOXpaHEHUs

3Ha4YeHUE M COJAEPKAHHE 3aKOHOB COXPAHEHUS B MEXAHUKE. 3aKOH COXpPAHEHHUs HMITYJbCa.
OnHOpPOOHOCTH MPOCTPAHCTBA. PeakTUBHOE NBMKEHHE. 3AKOH COXpPAaHEHMs] MOMEHTA MMITYJIbCA.
M3otponmst mpoctpancTBa. PabGota, 3Heprusi, MomHOCTh. CBs3b MEXIYy MOTCHITHATBHOU
sHeprueil u cwioil. Ilonarue cunoBoro noss. KoHcepBaTMBHBIE U HEKOHCEPBATUBHBIE CHUJIBI.
3aKOH COXpaHEHHs JHEpruM B MexaHuke. OgHOpoAHOCTH BpeMeHH. KoHcepBaTMBHas U
JMCCUTIATUBHAS CUCTEMBI.

Tema 6. Di1IeMEHTBI MEXaHUKH JKUJIKOCTEW U ra30oB

OOme CBOWCTBA MHIKOCTeM M ra3oB. YpaBHeHHE [BWXeHHA B Qopme Oiinepa. Ilone
CKOPOCTEH, TMHUU U TPYOKH TOKa. YpaBHEHUE HEpa3phIBHOCTU. Y paBHeHHe beprymmm. Cucrema
ypaBHEHUM ra3oauHamMuku. Bsskocte. Teuenue Bsskou xuukoctu. @Dopmyna Ilyaseins.
JlamuHapHbIi 1 TypOyJICHTHBIA pekuMbl TeueHus. [upkynsuus ckopoctu. [loTeHnmansHoe u
BHUXPEBOE JIBWKEHUS. J[BUJKEHUE TeI B )KUJKOCTAX U razax. Teopema JKykoBckoro.

Tema 7. DiileMEHTBI cClIENUAILHON TEOPUH OTHOCUTEJILHOCTH

IIpyHuun oTtHOcuTenbHOCTH OiHIITENHHA. Ponb ckopoctu cBera. [locTynar mnocTosHCTBa
ckopoctu cBeta. [IpeoOpazoBanust Jlopenna. JIopeHIIEBO COKpalieHue JJIMHBI B 3aMeIJIeHue
BpeMeHH. PensTuBUCTCKUN nMnysbe. B3aumocBsa3b maccel U sHepruu. Jledekr macc. DHeprus
cBs3u. COOTHOIIEHUE MEXIYy TMOJHOW DSHEprued M HMMIOYJIbCOM YacTUlbl. ['paHuiia
IPUMEHUMOCTH KJIaCCUYECKOU (HbIOTOHOBCKOM) MEXaHUKH.

Pasznen 11 . OcHOBBI MOJIEKYJISIDHOM (M3MKH U TEPMOAUHAMHUKH

Tema 1. MonexkynsipHO-KMHETHYECKasi TEOPUsI Ta30B

OCHOBHBIE  TOJIO)KEHUA  MOJIEKYJIIPHO-KMHETUYECKOM TEeopuHM BelecTBa. MUKpo- H
MaKpOCOCTOSIHUS cucTeMbl. Makpockonnueckue napameTpbl. lloHsTue wupeanpHOro rasa.
MonexkynsapHO-KMHETUYECKOE TOJIKOBaHUE TeMIlepaTypbl. UHCII0 cTerneHel cBoOO bl MOJIEKYIIbI.
BuyTpeHnHsist sHeprusi UeadbHOTO ra3a. 3aKOH PaBHOPACIPECICHUST SHEPTUM MO CTENEHSIM
cBoOONbI. JlaBieHWe raza C TOYKH 3PECHHS MOJICKYJISAPHO-KMHETHYECKOW Teopuu. OCHOBHOE
YPaBHEHHE MOJIEKYJIIPHO — KMHETUYECKOM TEOpUHU. YpaBHEHHE COCTOSHUS MJICATIbHOIO TIas3a
(ypaBHenue Kmaneiipona — Menneneena) .

Tema 2. DJIeMEHTBI KJIACCUYECKOW CTaTUCTUKHU

JluHaMu4Yeckne W CTAaTUCTUYECKHE 3aKOHOMEPHOCTH B (¢usnke. CTaTUCTUYECKUA METOM
uccnenoBanus cucreM. dazoBoe mpocTpaHCTBO, (hazoBast TOuka, (a3oBas suelka. [loHsTHE O
byakuun  pacnpenenenus. Craructuueckoe ycpeaHeHue. Pacrpenenenme  Makcena
(pacripenienieHrue MOJIEKYJ 10 aOCOMIOTHBIM 3HAYEHUSIM CKOpPOCTH). CpeiHue CKOPOCTH MOJIEKYIL.
bapomerpuueckass ¢opmyna. Pacnpenenenne bonsinmvana. Pacmpenenenne MakcBemna —
bonbimana.

Tewma 3. PeasibHbl€ Ta3bl




Cunbl MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS B ra3ax. Y paBHeHue BaH-nep-Baanbca. 30oTepmbl
peanpHOTO Tra3za. MeracraOuiabHbIe cocTossHUS. KpuTndeckoe cocTossHue. BHYTpeHHsIST sHEpTHs
peanbHOro raza. ddekt Hroyns — Tomcona. CxxrxeHHe ra30B U MOJTydeHHE HU3KUX TEMIIEPaTyp.
Tema 4. CBOMCTBA )KUIKOCTEN
XapakTepucTuka JKMIKOro cocTosiHuA. CTpoeHHMe IKUAKOCTEH. bBmmkHuil  mopsnox.
IToBepxHocTHOE HaTskeHUE. CuHibl, BO3HHUKAIONIME HA KPUBOH MOBEPXHOCTU KUJKOCTH.
®opmyna Jlamnaca. YcnoBus paBHOBecus Ha rpaHule 1Byx cpel. Kpaesoit yron. CmaunBanue.
Kanwsipusle sABieHus .

Tema 5. CBoiicTBa TBEPABIX TEN

AMopdHbIe U KpucTaummueckue Tena. Kpucrammudeckas pemierka. JlanpHuii mopsaok. Ynopyras
u Tuiactudeckas nedopmanuu. 3akoH ['yka. JledpexTsl B kpuctamnax. JKuakue KpUCTab.

Tema 6. DneMeHTHI PU3NUECKON KUHETUKH

IlonsiTHE CTOJNIKHOBEHUs. YIIPYyroe M HEYINPYroe CTOJIKHOBeHM:. lIpuiensHoe paccTosHHE.
Paccesnne vactun. Cpenuss qiuHa cBoOogHOTO Tipodera. [IpuHIUI 1eTanhHOTO paBHOBECHS.
[Tonatue o ¢usuueckoil kuneruke. HepaBHoBecHbIe cuctembl. Bpems penakcanuu. SBnenus
nepeHoca. Judbdysus. Koapdbummentr muddysun. TemmompoBogHocts. Kodddunuent
TEIUIONPOBOAHOCTH. BsizkocTh (BHYTpeHHEe TpeHue). Koadgdurment Bsa3koctu. J[unamudeckas u
KMHEMaTU4eCKasl BI3KOCTb.

Tema 7. IlepBoe Ha4YAJIO TEPMOAMHAMUKHI

CraTtucTuueckuid M TEPMOJMHAMUYECKUH  METonbl. TepMOAMHAMHYECKass  CHCTEMa.
Tepmonunamuueckuii npouecc. OCHOBHbIE TEPMOAMHAMMUYECKHUE IOHSATHS: BHYTPEHHSA
sHeprus, pabota, Teriora. POPMYIUPOBKH MEPBOr0 Hayala TEPMOAUHAMHUKHU. YpaBHEHHE
IIEPBOr0 Hauyajaa TEPMOAMHAMUKH. Temno€MKOCTb. 3aBUCUMOCTb TEILIOEMKOCTU HJEaTbHOIO
raza ot Buma mporecca. Popmymna Maiiepa. PaGoTa, coBepiaemasi ra3oM IIpH H30MPOIECCax.
Onranenus (TeruioBas GyHKIMA). AnuadaTuaeckuit mpouecc. TemmoéMKOCTh TBEPIBIX TeJl.

Tema 8. Bropoe Hauano TepMOAMHAMUKHT

PaBHOBECHBIE 1 HEPABHOBECHBIE COCTOSIHUSA cHUcTeMbl. OOpaTUMBble 1 HEOOPATUMBIE MPOLIECCHI.
Kpyrosoii nportece (nmkin). opmynupoBku BToporo Hadana TepmoguHamuku. [ukn Kapuo n
ero KIIJ pans wpeanbHoro rasza. TeruioBble JBUTATENM M XOJOJAWJIbHBIE MAlIUHBI.
Makcumansubii  KIIJI  TemoBoro — aBurarensa.  OHrpornus.  CTaTHCTHYECKHMH — BEC
(TepMOoMHAMHUYECKAs BEpPOATHOCTH). 3aKOH Bo3pacTaHust dHTpornuu. CraTUCTHYECKOe
TOJIKOBaHME BTOPOT'O HAaYajaa TEPMOJUHAMUKH.

Paznea 111. D1eKTpUYECTBO M MarHETHU3M

Tema 1. DyileMEHTBI TEOPUM MOAST

CkansipHple W BEKTOpHBbIe Tonsi B (usuke. ['pamueHT ckamsgpHoro mons. JluBepreHius
BeKTOpHOTO TmOJs. Potop BekropHoro moisa. Omeparop ['amuibToHa (omeparop «HaOma).
Oneparop Jlannaca («wiamnacuan»). HekoTopble HHTETpabHbIE TEOPEMBI.

Tema 2. HanpsykeHHOCTB 2IEKTPUYECKOTO NOJI B BAKYYME

Onexrpuueckuid 3apsia. CoxpaHeHHe U MHBApUAHTHOCTh 3apsiia. [IMcKpeTHOCTh 3apsaa. 3akoH
Kynona. ITlonsitue snexrpocratuueckoro mnojisi. CuioBble JUHUHM (JMHUM HAIMpPSHDKEHHOCTH).
[IpyHOKII CyNepHO3UIMU  DIEKTPOCTATUYECKUX IMosei. IIoTOk BekTopa HaIlpsSKEHHOCTH.
Teopema ['aycca 111 3JE€KTPOCTATHYECKOTO TOJISI B BaKyyMe M €€ CBsi3b ¢ 3akoHOM KynoHa.
Huddepenumansuas dopma teopemsl [aycca. Ilpumenenue teopembl [aycca ans pacuera
TIOJIEH.

Tema 3. TloTeHnMan 3J€KTPOCTATUYECKOTO MOJIS

PaGorta cun anekrpocrarnyeckoro noss. L{upkynsuus HanpsKEHHOCTH AJIEKTPOCTaTUYECKOTO
HOJIS. Potop HaNpsKEHHOCTU ANEKTPOCTATUYECKOTO OIS IToTeHuManbHOCTH
(KOHCEpPBAaTUBHOCTD) 3NeKTpocTaTuyeckoro mnois. [lorenunan. Paznocts mortenmnuanon. CBsi3b
MEKY MOTEHUMAIOM M HANPSKEHHOCTBIO 3JIEKTPOCTATUYECKOrO MoJiA. YpaBHeHue Jlaruiaca.
DIEeKTPUUYECKHUIN TUTIONb. DJICKTPUICCKAM MOMEHT TUTIOINS (AUMOIbHBIN MOMeHT). [loTeHtuan u
HaIpPSOHKEHHOCTh TOJISL AUNOJsA. MOMEHT cuj, ACHCTBYIONIMH Ha JUIOAb BO BHEIIHEM
3JIEKTPUYECKOM T0JI€. DHEPTUsl AUMOJISA B JIEKTPUUECKOM TIOJIE.




Tema 4. JIN3JIEKTPUKHU B 3JICKTPUYECKOM TOJIE

CBoOoaHbIe U CBA3aHHBIE 3apsiabl B BemiecTBe. CTopoHHUE 3apsabl. [lonspHble U HEMOMSpHBIE
MoJieKyJibl. Tumbl AudneKTpukoB. VOHHAs, 37EKTPOHHAsT M OPHEHTAI[MOHHAS TMOJSPU3ALNU.
[Tonsspuzyemocts Monekynbl. llonasipusoBaHHOCTH (BekTop mnosspuzauuu). OpHoponaHas u
HEOJAHOpoAHAs mnossipu3aiuu. CBs3b TMOJPU30BAHHOCTH C IOBEPXHOCTHOM TIOTHOCTBIO
MOJISIPU3ALMOHHOr0 3apsfa. JusiekTpuueckass BOCIPUMMUYUBOCTD BEIIECTBA U €€ 3aBUCHMOCTh
oT Temneparypsl. Teopema ["aycca mist 3M€KTpUYECKOTO MOJs B AUAIEKTPUKE. DIEKTPUUECKOE
CMellleHre (deKTpuyeckas HHAYKIUSA) B AUAJIEKTpHKe. JludnekTpuueckas MPOHUIIAEMOCTb
cpeabl. BbrunciieHHEe HANPSY)KEHHOCTU JJIEKTPUYECKOrOo TOJis B JAMAJEKTpUKE. ['paHUYHbBIE
YCHOBUSA JJIsl DJEKTPUYECKOrO TOJISl HAa TPaHULE pa3fena “‘IUDJIEKTPUK — JTUBJIEKTPHK .
CerHeToaneKTpUKH.

Tewma 5. [IpOBOAHVKY B 3AEKTPUYECKOM TOJIE

Pacnpenenenne 3apsgoB B NPOBOJHUKE. IJIEKTPOCTATHUUECKOE II0JE€ BHYTPU U CHAPYXKHU
MpOBOAHUKA. [ paHUYHBIE YCIOBUS HAa TPaHULE ‘“TIPOBOJHUK-BaAKyyM . DJIEKTPUUECKHUE CBOMCTBA
NpOBOJAIIEH OO0OJOYKH. JDJeKTpocTaTHueckas 3amuTa. Meron wu3oOpaxeHuid. ['paHudHble
YCJIOBHS Ha TpaHUIE “‘TPOBOIHHUK-IUAIECKTPUK . DIEKTPOEMKOCTh YEIUHEHHOTO MPOBOJIHUKA,
CHUCTEMBI MTPOBOJIHUKOB U KOHJEHCATOPA. DNEKTPUUECKasi SHEPrUsi CUCTEMbI TOUCUHBIX 3aPsI0B.
OHeprusi 3apsyKEHHOIO IPOBOJHMKA, CHUCTEMBI IPOBOJAHMKOB W KOHJEHCATOpa. OHEprus
AIIEKTPOCTATUYECKOTO 1MOJIst. OOBbEMHAS IIIOTHOCTh SHEPTUH IIEKTPOCTATUIESCKOTO TOJIS.

Tema 6. [10CTOSHHBIN 3JIEKTPUYECKUI TOK

XapaKTepUCTUKU DJIEKTPOCTATUYECKOrO TOKa: IJIOTHOCTh TOKa, CUjla TOKa. YCIOBHUE
CyILIECTBOBAHUS 3JIEKTPUUECKOro ToKa. CTOpOHHUE CUIIbl. Pa3HOCTh MOTEHIINANIOB, HANPSKEHUE,
anekrpoaswkymas cuwia (O/1C). Kinaccuueckas 371eKTpoHHAs TEOpUsl 3JIEKTPONPOBOIUMOCTHU
MeTtauioB. 3akoHsl Oma u JDxoynsa-Jlennma B nuddepennuanpHoin dopme. 3akoHsl Oma u
Jlxoynsa-Jlenna B uHTerpanbHoi ¢(opme. 3akon Oma s HEOAHOPOJHOTO y4yacTKa LEIH.
[IpaBuiia Kupxroda. Henocrarounocthb KJIACCUYECKOU 3JIEKTPOHHOM TEOpUHU
AJIEKTPONPOBOAUMOCTH.

Tema 7. MarauTHoe noJje B BaKyyMe

3akoH Amnepa. MaruutHasa uaaykuus. 3akoH buo — CaBapa (3akoH buo — CaBapa — Jlamuiaca).
[TonsiTne MarautHOro nosist. [IpuHuun cynepno3unu MarHuTHBIX nosied. Cuna JlopeHua u cuna
Awmmnepa. BUTOK ¢ TOKOM B MAarHUTHOM I110Ji€. MarHUTHBIA MOMEHT. MOMEHT Ccuil, 1eUCTBYIOMINIA
Ha paMKy C TOKOM BO BHEIIHEM MAarHUTHOM Iojie. MarHuTHOE IoJie MPSMOJIMHENHOrO H
KpyroBoro TokoB. L{UpKyssiiius BEeKTOpa MArHUTHON MHAYKIIMU. 3aKOH MOJHOTO TOKa (Teopema o
HUPKYJISIUY UHIYKIIUA MarHUTHOTO ToJis) B Bakyyme. [IpumeHeHre 3aKoHa MOJHOTO TOKa st
pacyeTa MarHUTHBIX ToJied. MarHuTHOE MoJie JJIMHHOTO COJIEHOWAAa W TOopouja. MarHuTHOe
B3aMMO/JICHCTBHE TOKOB. EnvHUIA cuiibl TOka — amriep. BuxpeBoe mojie IBUKYIIErocs 3apsijaa.
WHBapraHTHOCTH 3JIEKTPHUUECKOTO 3apsiia. MarHUTHOE TOJIe KaK PENISTUBUCTCKUN APQEKT.

Tema 8. MarauTHoe noJie B BEIIECTBE

IlonsiTHEe MarHUTHOrO MOMEHTa aroMa. MMUKpPO- M MaKpOTOKUA. MOJEKyIspHbIE TOKH.
HamarunyeHHocTh (BEKTOp HaMarHM4YMBaHUs). MarHuTHas BOCIIPUMMYMBOCTH BEIIECTBA U €€
3aBUCUMOCTBH OT TeMIEpaTyphl. 3aKOH MOJIHOTO TOKa (TeopeMa O IUPKYISIUU HAMPSKEHHOCTH
MarHUTHOTO MOJis1) B BemecTBe. Hampsyk€HHOCTh MarHUTHOTO MMOJIA B BellecTBe. MarHurtHas
MPOHUIIAEMOCTh Cpelibl. MHAYKIMS MarHMTHOTO TOJIA B BeIlIEeCTBE. |'paHWYHBIE YCIOBUS s
MAarHUTHOTO TOJISl HAa TpaHulle pa3aena AByX cpel. Tumbl MarneTukoB. Touka Kropu. JlomeHsI.
KpuBast HaMarHuumuBaHus.

Tema 9. DyieKTpOMarHuTHasi UHAYKLHS

Oneir ®apanes. MarautHelii otok. JIC mHaykuuu. OCHOBHOHM 3aKOH 3JIEKTPOMAarHUTHOW
uHaykuuu (3akoH Papanes). BbIBog OCHOBHOrO 3aKOHa 3JEKTPOMAarHUTHOM WHAYKUUU U3
3aKOHA COXPAHEHHMs SHEPIUHU, a TaK’Ke Ha OCHOBE AIEKTPOHHOM Teopuu. [IpaBuio Jlenna (3akon
Jlenna). SIBmenue camomHaykimu. WHIYKTUBHOCTh. WHIYKTHBHOCTH JIJTMHHOTO COJICHOHWJIA.
Toxku 3aMblkaHus W pa3MbIKaHWs Lenu. fBiIeHWe B3aMMHOM UWHAYKUMHM. B3aumHas
UHAYKTUBHOCTh. DHEPrusi MarHuTHOro nosist. O0bEMHas MIIOTHOCTh SHEPTUU MAarHUTHOTO TOJIA.




Pa3nen I'V. Konebanus u BoIHbBI

Tema 1. Mexanuueckue kojaebaHus

CBoOoaHbIe (COOCTBEHHBIC) M BBIHYXKIEHHBIC KojeOaHus. [loHstTne 00 aBTOKOICOAHUSX.
HuddepennmranbHoe ypaBHEHHE TAPMOHUYECKUX KOJIEOAHUN U €ro pelieHue. XapaKTePUCTUKH
rapMOHUYECKUX KoseOanuid. [loHATHE O TapMOHMYECKOM M aHTapMOHHUYECKOM OCIMJUIATOPE.
N30XpoHHOCTh KOJeOaHW. DHEprus rapMOHHYECKHX KoyieOaHui. CroXKeHHEe OIUHAKOBO
HANPABIEHHBIX (CKAJISAPHBIX) TapPMOHUYECKUX KojeOaHuid. MeTon BEKTOPHOW JUarpammbl.
buenuns. CnoxeHue B3aMMHO NEPIEHIUKYISPHBIX (BEKTOPHBIX) TAPMOHUYECKUX KOJICOAHM.
@urypsl Jluccaxy. AuddepennmanbHoe ypaBHEHHE 3aTyXarOMUX KOJIEOaHUI U €ro perieHue.
Anepuognueckuii  mporece. Yacrora wu  kodddumument 3atryxanus. Jlorapudmuueckuit
JEKPEMEHT 3aTyxXxaHuss M J0OpOTHOCTh KonebarenbHOM cucteMbl. Jluddepenunansuoe
ypaBHEHHE BBIHYKICHHBIX KOJeOaHUIl U ero peuieHue. AMIUINTYAa U (a3a Mpu BbIHYKIEHHBIX
MEXaHUYeCKUX KoJjieOaHusXx. MexaHuueckuil pezoHanc. PezonancHble kpuBble. COOTHOIIEHHE
Mexay (azamMy BBIHY)KAAIONIEH CHIBI M CKOPOCTH IPU MEXaHW4YeckoM pe3oHaHce. CHekTp
KoJIeOaHMH, MOHATHE O pa3noxeHuu Pypbe.

Tema 2. MexaHU4ecKHe BOIHbI

Mexanu3m 00pa30BaHUSI MEXaHHYECKUX BOJH B ynpyroil cpezae. I[IpomonbHble U monepeyHbie
BOJIHBL. BOJIHOBOE ypaBHEHME U €ro peunieHue. ['apMOHMYeCKHe BONHBI M UX XapaKTEPUCTUKH.
VYnapubele BosHBL. [IpuHIUMN Cynepno3uiuu BOJH M TpaHHMLa €ro npuMeHuMocTtd. daszopas
CKOpOCTb M Jucnepcuss BOJH. BoiHOBOM makeT u rpynmnoBas ckopocThb. [lonsitue o
korepeHTHocTH. MHTepdepenius BonH. Crosune BonmHbL. D dekt [omiepa s 3ByKOBBIX BOJIH.
VawpTpa- u uH}ppa3ByKH.

Tewma 3. DnieKTpoMarHuTHbIEC KoJeOaHus

HuddepenunanbHoe ypaBHeHHE KojeOaHHM B KoiebaTedbHOM KOHTYPE M €ro pelieHue.
HuddepennmranbHoe ypaBHEHHE 3aTyXaMOIIUX 3JIEKTPOMArHUTHBIX KOJIEOAaHUN M €Tr0 pEIIcHHE.
Yacrtora ¥ Kkod3pPUUIUEHT 3aTyXaHHs SJICKTPOMAarHUTHOro kojeOaHus. Jlorapumuueckuii
JNEKPEMEHT 3aTyXaHus U J0OpOTHOCTh KOHTYpa. JuddepennmanbHoe ypaBHEHHE BIHYKIEHHBIX
AJIEKTPOMArHUTHBIX KOJIE€0aHMH W ero pemieHue. AMIUIMTYHa U ¢da3a NpU BBIHYKICHHBIX
AJIEKTPOMArHUTHBIX KosiebaHusiXx. Pezonanc B xonebarenbHOM KOHType. Pe3oHaHCHBIE KpUBBIE
JUISL HAIIPSDKEHUS M CWIIBI TOKA. [IepeMeHHBI TOK.

Tema 4. DJIEKTPOMAarHUTHBIE BOJIHBI

@apaneeBckass U MAKCBEIJIOBCKAs TPAKTOBKMU SBJIICHMs DJJIEKTPOMArHUTHOW WHAYKIUU. TOK
CMeEILeHUs. DneKTpoMarauTHoe noJie. CucteMa ypaBHeHHi MakcBeruia. BonmHoBoe ypaBHeHHe
JUISL JIEKTPOMArHUTHOT'O 10JI U €ro peuieHre. CKOpOoCTh paclipoCTpaHEHUs 3JIEKTPOMarHUTHBIX
BOJIH B cpenax. OCHOBHBIE CBOMCTBA AIEKTPOMArHUTHBIX BOJIH. Bektop IloitHTHHTa. MMnynnbe
3IIEKTPOMArHUTHOTO NoJjst. Mznydenue aumnosis. Jluarpamma HanpasieHnHocTd. D¢ ekt Homiepa
JUISL JIEKTPOMAarHUTHBIX BOJH. [1Ikana 31eKTpOMarHuTHBIX BOJIH.

Pa3nen V. OnTuka

Tema 1. 'eomeTpryeckas ontuka

OnexTpoMarHuTHas npupoza csera. [Ipunuun I'roiirenca. 3aKoHbI OTPaXKEHUs U NIPEIOMIICHHUS.
AOCONIOTHBIN ¥ OTHOCUTEJIbHBIA TOKa3aTeNu mNpenoMieHus. [lomHoe BHyTpeHHEE OTpakKeHHE.
CseroBoabl. 'eomeTprueckas ONTHUKA KaK MPEAEIIbHBIN CiIydail BOJIHOBOM onTUKH. OnTHYeCKHe
UHCTPYMEHTBI.

Tema 2. aTepdepeHnus ceta

MoHoXxpomMaTH4eCKue M HEMOHOXPOMATHYECKHe BOJHBL [IpuHOMI cymepno3uuuu |
MHTEHCUBHOCTb IIPHU CJIOXKEHUM CBETOBBIX BOJH. BpemMeHHAs korepeHTHOCTh. Bpems u aimHa
KOorepeHTHOCTH. IIpocTpaHCTBEHHass KOrepeHTHOCThb. Paamyc korepeHTHOCTH. Ontudeckas
uHa TyTtd. OnThueckas pa3HOCTh Xoaa. Pacduer MHTEp(EpeHLMOHHOM KapTHUHBI OT ABYX
KOIEPEHTHBIX MCTOYHMKOB. [l0JIOCHI paBHOM TOJMIIMHBI M PABHOIO HakiIoOHa. MHoromy4esas
uHTepdepeniys. CriocoObl MoyryueHust KOrepeHTHBIX Jiyueil. MTaTepdepomeTpsl.

Tema 3. Jludpaxius cBeta




[Tpunmun I'roiirenca — ®penenda. Meron 30 Dpenens. lIpsaMonuHeHOe pacnpocTpaHEHHUE
ceera. Judpakuus Openens. udpakmus Openens oT Kpyriioro OTBEPCTHS M KPYIJIOTO JUCKA.
Hudpaxus Openens ot kpast noxymiockoctd. Cnupans Koparo. udpakuus Opaynrodepa ot
OCCKOHEYHO [UIMHHOW mpsMor tmenu. JludpakuuonHas pacxoauMocTh. Judpaxmus ot
OIHOMEpHON  MUQPAKIHMOHHOW  pemieTkd. Pa3pemaromass  CHOCOOHOCTh — ONTHYECKHX
uHCTpyMeHTOB. [lonsiTue o ronorpaduu.

Tewma 4. [lonspusanus ceeta

EcrectBeHHblid M mosigpu3oBaHHbIM cBeT. Crenenb nossipusanuu. [lonsipuszanusa ceera mpu
IIPEJOMJIEHUU U OTpaskeHuU. 3akoH bproctepa. [lonsipuzanys npyu ABOWHOM JIy4eNpENIOMICHUH.
OOBIKHOBEHHBIH W HEOOBIKHOBEHHBIN Jyuu. Onruueckas och Kpucramia. l[lomspounbl u
NoJIsIpu3alMoHHbIe Tpu3Mbl. [lonspusaTops! u aHanuzaropsl. 3akoH Maioca. IloinyBonHOBbIE 1
YETBEPTHBOJIHOBBIE IUIACTUHKH. VICKyccTBeHHass onThdeckas aHu3zoTponus. Onruyeckas
aKTUBHOCTH BemiecTBa. Dhdext Dapanes.

Tewma 5. Jlucnepcus cBera

3aTpylHEHUsT B DJIEKTpOMarHuTHoW Teopun Makceemna. HopMmanpHas u  aHOManbHas
nucriepcuu. Metonbl HaOmoaeHus aucnepcenn. [IpusmaTudeckuii 1 qudpakIMOHHBINA CIIEKTPHI.
DneKkTpoHHas Teopus aucnepcuu cpera. Ilormomenune cBera. 3akoH byrepa. LlBera Ten u
CIIEKTPbI MOTJIOLIEHHUS.

Pa3nea VI. KBantoBas ¢usuka

Tema | DneMeHThI KBAHTOBON ONTHKU

TennoBoe usnyudeHue. PaBHOBecHOE wH3nydeHue. XapaKTEpUCTUKU TEIUIOBOTO  M3JIy4EHUs.
AoOGcomotHo yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bompnmana u 3aKkoH Bumna.
Pacnpenenenue sHepruu B CHEKTpe aOCOMIOTHO udepHoro Tena. dopmyna Pones-Jlxxunca.
VasTpaduoneroBas karactpoda. KsanroBas rtumoresa u dopmyna Ilnanka. BremHwmii
dorosnexTpuueckuit 3pdext u ero 3akoHbl. Poronsl. Dpdext Komnrona u ero Teopus.
Mopnens atroma Pezepdopaa. [loctymarst bopa. ATom Bomoposa.

Tema 2 DieMeHTbl KBAHTOBON MEXaHUKHU

['mnmore3a ne  bpoitnsd.  DKCOEpUMEHTAIbHOE  IMOJATBEP)KICHUE  BOJIHOBBIX  CBOMCTB
mukpovactun. CooTHOLIeHHE HeomnpeaeneHHOCcTe. BoiHoBas QyHKLuUsA, ee CBOWCTBA U
craructuieckuii cmbicit. Hecranmonapuoe ypasHenue llIpeaunrepa. CtannoHapHoe ypaBHEHHE
[lIpenunrepa. Yactuna B noTeHUUaNbHOU sAMe. [IpoxoxkaeHue 4acTullbl Yepe3 NOTCHIUAIbHBIN
O6appep. KBaHTOBBINM rapMoHMYecKuil ocuuiuisaTop. YpaBHenue lllpenunrepa s simekTpoHa B
aTomMe Bojaoposaa. [maBHoe, opOWMTanbHOE W MarHUTHOE KBAaHTOBBIC uucia. KBaHTOBaHue
SHEPruu DdJEeKTpoHa B artoMe Bojxopoaa. Cmekrp aroma Boaopona. IlpaBuino otbopa.
OpOuTanbHBIE M MarHUTHBIM MOMEHT 3JeKTpoHa. COOCTBEHHBI MEXaHMYECKHH MOMEHT
UMITyJibca dJekTpoHa (criH). CHUHOBBIMH MarHUTHBIA MOMEHT dJekTpoHa. CHUHOBOE H
MarHuTHOEe cnuHOBOe kBaHTOBblE uMcaa. OnwiT IllTepna u I'epnaxa. Ilpuniun 3ampera Ilaymnm.
Ilepuoguyeckass cucreMa  3JIEMEHTOB MenneneeBa. Ilormomienne, CHOHTaHHOE W
UHAYyLUpoBaHHOe u3nyueHue. Jlasepol. Ilpunnun neiictBus nasepoB. Kitaccuueckass Teopus
Tem10eMKOCTH. 3akoH J[rononra u Iltu. KBanToBas Teopust TerioeMKocTH DiHIITEHHA. Teopus
terioeMkocT Jle6as. ®@oHonsl. bo3onsl u ¢epmuonsl. IloHATHE O KBaHTOBBIX CTATHCTUKAX
boze-Ditnmrelina u ®epmu-lupaxa.

Tema 30cHOBBI QU3UKU ATOMHOTO SIpa U 3JIEMEHTAPHBIX YACTHIL.

XapaKTEepUCTUKUA aTOMHOTO siipa. Moienu atToMHOro sijpa. Macca 1 3Heprusl CBS3U siipa. 3aKOHBI
paanoakTUBHOTO pacnana. Anbga-, 0eTa- W raMMa-u3iIydeHue. SjepHble peakiuy M 3aKOHbI
coxpaHeHus. Peakuus nenenus spep.llenmnas peakuus nenenus. Peaknusi cMHTE3a aTOMHBIX
snep. IlpoOiema ympaBisieMbIX TEPMOSIACPHBIX peakmuii. Buasl B3auMoAeWCTBUUA U
KJIacCU(UKaLMs DJIEMEHTapHbIX dYacTull. MeToapl pPEeTUCTpaluu 3JIEMEHTApHBIX YacTHI.
Kocmuueckue nmyun. Yactunsl 1 antuyactunbl. HelirpuHo.

Conep:xaHue NPAKTHYECKUX 3aHATHI 10 TN CHUILIIIHHE



1 cemecTp

Pa3zgen I. Mexanuka

Tema 1. KuneMarika 0OCTYOATENLHOTO JIBUKECHUS

Tema 2. KunemaTuka BpalaTeapHOTO ABUKEHUS

Pannyc xpuBu3HBI TpaekTopuu. JIMHENHAsA CKOPOCTh U JIMHEWHOE YCKOPEHHE. TaHreHIMaIbHOe
U HOpMaJIbHOE YyCKOpeHHs. CBA3b MEXAY JMHEHHBIMU M YIVIOBBIMH KHHEMaTHYECKHMH
BEITMYMHAMU.

Tema 3. J/IluHaMuKa NOCTYNaTENbHOTO ABUKEHUS

IIepBbiit 3ak0H Hpl0TOHA ¥ NTOHATHE MHEPLUAIBLHON CUCTEMBI oTcyeTa. Bropoii 3akon HeroToHa
Y TIOHATUE CUJIBI, MACChl M UMITYJIbCA. Y PABHEHUE JBUKEHUS.

Tema 4. J/IlunaMyKa BpaliaTeIbHOTO JIBUKEHUS

MomeHT cunbl. MoMeHT umnyiabca. Moment uHepuuu. Teopema IllTeilinepa. YpaBHeHue
MOMEHTOB (CBSI3b MOMEHTa UMITyJIbca C MOMEHTOM CHJIbI). YpaBHEHUE BpalllaTeIbHOIO
JBUKEHHUSI TBEPJIOTO TEIa OTHOCUTENBHO HETIOJBUKHOMN OCH.

Tema 5. 3aKOHBI cOXpaHEHUs

3aKOH COXpaHEHUsl UMITYJIbCA. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

Pazgen 11 . OcHOBBI MOJIEKVJISIPHONH GU3HKH U TEPMOIUHAMUKH
Tema 1. MonekyIIpHO-KHHETHYECKASI TEOPHUSL Ta30B
OCHOBHBIE TIOJIOXKEHUSI  MOJIEKYJISIPHO-KMHETUYECKONM Teopuu BemecTtBa. MUKpo- U

MaKpOCOCTOSIHUSI CUCTEMBI.
Tema 2. [lepBoe HaYaJI0 TEPMOJIUHAMUKHU

OcHOBHbIE TEpMOJAMHAMHMYECKHE TOHATHS: BHYTPEHHSS OHHeprusi, pabora, TemIoTa.
@opMyIMpPOBKM  MEPBOTO  Hayajla TEPMOAMHAMUKH. YpaBHEHHME TMEpBOro  Havaja
TepMOJAMHAMUKU. Temmo€éMKOCTb. 3aBUCHMOCTh TEIUIOEMKOCTH MJIEATBHOIO ra3a OT BHJAA
nporecca. Popmyna Maiiepa. PaGora, coBepiaemasi ra3oM HpH H30MpoIEcCaX. DHTAIBIUS
(trerumoBas pyHkims). Aauabarnueckuii mporecc. TemmoéMKoCTh TBEPbIX TE.

Paznen 111, D1eKTpUYECTBO M MarHETHU3M

Tema 1. Hanps)KE€HHOCTB 3JIEKTPUYECKOTO MOJs B BAKYyMe

3akon Kynona. Ilonsarue osnekrpocraruueckoro moss. CuioBble JuUHUM — (JIMHUA
HampsDKEHHOCTH). [IpUHIMIT Cynmepmo3uIMy  AJIeKTpocTaTuueckux rmojieil. [lotok BekTopa
HaIpsDKEHHOCTH. Teopema l'aycca i 3JIEKTPOCTaTUYECKOIO IO B BaKyymMe U €€ CBS3b C
3akoHOM KyioHa.

Tema 2. TloTeHIMaN 3IEKTPOCTATUYECKOTO MO

Pabora cun snektpocratnyeckoro mois. LUpKynsiuss HampsHDKEHHOCTH 3JIEKTPOCTATHUECKOTO
oJIsl. Potop HaIPSKEHHOCTH 3EKTPOCTATUYECKOTO TOJIsl. [ToTeHumanbHOCTHL
(KOHCEpPBAaTUBHOCTD) 3NeKTpocTaTuyeckoro mnois. Ilorenunan. Paznocts motenmuanon. CBsi3b
MEXAY MOTEHIIUAJIOM U HANPSKEHHOCTHIO 3JIEKTPOCTATHUECKOTO MOJISL.

Conep:xxanue Ja00pPaTOPHBIX 3AHATHI M0 M CHUIJINHE
1 cemecTp

Pa3zgen I. Mexanuka

JlaGopaTtopnast pabota Ne 1-5 M3yuenue AMHAMUKH BpaIIaTeIbHOTO IBHKEHUS TBEPIOTO Tela
Jlaboparopuas pabora Ne 1-9 OmpeneneHue MOIyJs CABUTA METAIJIOB METOJOM KPYTHUIHHBIX
Kosie0aHuit

Pasnes 11 . OcHOBBI MOJIEKYJIAPHON GU3NKH U TEPMOIAMHAMHUKH




JlaGopatopHasi pabota Ne 2-2 Ompenenenue Kod(pQUIMEHTa BA3KOCTH XHUIKOCTH M YHCIA
PeitHonbACa METOAOM MAJAOIIETO B JKUAKOCTH IIApUKa

JlaGopatopHas padota Ne 2-3 OmnpeneneHue CKOPOCTH 3BYKa B BO3JIyXe U MOKa3aTessl aauadaTel
BO3/1yXa METOIOM CTOSIYEH BOJIHBI

JlaboparopHnas pabora Ne 2-7 OnpeneneHue mokasareis aaunadaTel Bo3ayxa Metogom Kiemana-
Hezopma

2 cemecTp

Paspnea 111, DekTpHUYEeCTBO M MarHETH3M

Jlaboparopnas pabota Ne 3-1 3ydeHne 37IeKTPUUECKOTO MO

JlabopaTtopnast pa6ota Ne 3-3 MocToBOM MeTO1 H3MEpPEHUH

JlaGopatopHass pabora Ne 3-8 WM3ydeHue sBIEHUE DICKTPONPOBOAHOCTH U OIpeNeIICHUE
yII€IBHOTO COMPOTHUBIICHUS METaia

Pa3nen 1V. KosieOanus U BOJHBI

JlaGopatopnast pabora Ne 4-2 HM3mepeHue WHIYKTUBHOCTH KATYIIKA IO €€ aKTUBHOMY U
PEaKTUBHOMY CONPOTHUBIIEHUSM

JlaGopaTtopnast pabora Ne 4-4 VccnenoBaHus 3JIEKTPUIECKUX KOJIEOAaHUN 3BYKOBON YaCTOTHI C
MOMOIIBIO AJIEKTPOHHOTO OCIIIIIorpada

Pasznen V. Onruka

JlaGopatopHast pab6ota Ne 5-3 OmnpezneneHue IJIUHBI CBETOBOM BOJHBI C TOMOIIBIO KOJIEIl
Herotona

Jlabopatopnass pabora Ne 5-5 OmnpeneneHue AAUMHBI CBETOBOM BOJHBI € MOMOIIBIO
TU(PaKITMOHHON PEIICTKH

Pasznen VI. KBanToBas pusuka
JlaGopaTtopHnas pabota 6-1 Onpenenenue nocrossHaol Credana-bonpimana

JlaGopaTtopHnas pabota 6-2 N3yuenue BHemHero GoToddderra u BAKyyMHBIX (POTOITIEMEHTOB

5. OOEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTMN,
MPOMEXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHU A JUCITATLTAHBI
M YYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSTEJIbBHOM PABOTHI
CTYJAEHTOB

5.1. Tekyuuii KOHTPOJIb yCIIEBAEMOCTH

BOITPOCHI JIJIsI MPOBEJAEHUA PEUTUHT-KOHTPOJIS
1 cemecTp

Peitmunz-xonmponp Nl

1. Mexannueckoe IBIKEHHME Kak mpocrteimas (opma nBmwkenus martepun. Cucrema
orcyera. [Ipunuun orHocutensHOCTH ["anunes. [IpeobpazoBanus ["anmes. Paguyc-BexTop.

2. Marepuanpnas Touka (uactunia). Tpaektopus. Pamuyc KpUBHU3HBI TPacKTOPHH.
JIuneliHasg CKOPOCTH U JIMHEMHOE yckopeHnue. [locTynarenbHoe IBUKEHHE TBEPAOTO TENa.

3. TanreHunanbHOE W HOpPMaJbHOE YCKOpeHUs. CBS3b MEKIY JUHEUHBIMU U YIJIIOBBIMHU
KMHEMAaTUYECKUMU BEJIMYMHAMM.

4. Tlepssoiit 3akoH Hpl0TOHA M MOHATHE MHEPIMATIBLHOW CHUCTEMBI OTcYeTa. BTopoil 3akoH
HproroHa u noHATHE CUIIBI, MACCHI U UMITYJIbCA. Y paBHEHUE ABHKEHUs. Tpetuit 3akoH HeroToHa
Y IIPEZeIIbl €r0 NPUMEHUMOCTH.



5. HeunepuuanbHble CHUCTEMBI OTCYeTa. AOCOIIOTHBIE W OTHOCUTENIbHBIE CKOPOCTH W
yckopenue. Cuiibl HHEpLUN.
6. Cuctema matepuanbHbix Touek. LleHTp mHepuun (ueHTp Mmacc). Teopema o ABUKEHHU
LEHTpa UHEPLIUH.
7. IlonsiTHe abCOMIOTHO TBEPAOTO Tesia. MOMEHT MHEPIIMHU Tela.
8. Teopema IlITelinepa.
9. Mowmentr cunsl. MOMEHT uHMIlylbca. YPaBHEHME MOMEHTOB. YpaBHEHHE
BpalIaTeIbHOTO JIBU’KEHHS TBEPIOTO T€Ia OTHOCUTEIBHO HETIOABUKHOM OCH.
10. T'upockonuueckuii 3pdext. CBOOOAHBIE OCH.
11. 3akoH coxpaHeHUs1 UMITYyJIbca U TPETUH 3aKOH HbroTOHA.
12. 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA.
13. PaboTa 1 3HEprus B MEXaHHUKE. DHEPTHs KHHETUIECKask ¥ TOTCHITHAIbHASL.
14. Tlonsitue cunooro nostst. CA3b MEXKITy NOTEHIMAIBHON SHEPTUEN U CHIIOH.
15. 3akoH coXpaHEHUsI MEXAHUYECKOW SHEPTUH.
16. KoHcepBaTuBHbIE W HEKOHCEpBaTHMBHbIE cuiibl. KoHcepBaTWBHAasi M JAMCCUIATHUBHASA
CHUCTEMBI.
17. 3amaun MEXaHUKH KUAKOCTEN U Ta30B.
18. YpaBHeHue HEpa3pbIBHOCTU. Y paBHEHUE bepHyiu.
Peitmunz-xonmponp Ne2
1. Ilonsitue waeanbHOro raza. MoOJNEKYISIPHO-KUHETUYECKOE TOJKOBAHUE TEMIIEPATYphI.
MakpocKonuuecKre napaMeTpbl CHCTEMBI.
2. Bayrpennsas osHeprus wupeadbHOro Taza. YWcio cremeHed cBoOOABl.  3aKOH
paBHOpACIIPEIEICHNSI SHEPTUN.
3. JlaBieHue ra3za C TOYKM 3pPEHHUS MOJIEKYISIPHO-KMHETHYECKOW Teopun. OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.
4. YpaBHEHHE COCTOSHUS UJIeaTbHOTO Ta3a (ypaBHeHne Knaneitpona — Meneneena).
5. luHaMU4ecKre U CTaTHCTUYECKHUE 3aKOHOMEPHOCTH B (hr3nke. CTaTUCTUUECKHIA METOA
uccnenoBanus cucreMsl. [lonaTue o pyHkuuu pacnpeneneHus.
6. ®azoBoe mpoctpancTBo. PazoBas Touka, (azoBas sAueiika. CraTHCTHYECKOE
YCpEIHEHHE.
7. Pacnpenenenne Makcsesuta. CpeiHEE CKOPOCTH MOJIEKYJI.
8. bapomerpuueckas dhopmyna. Pactipenenenue bompiimana.
9. Pacnpenenenue Maxkceia — bonbimana.
Peiimunz-konmponw No3
10. YpaBuenue Ban-nep-Baanbca. 1I30TepMbl peanbHbIX ra3oB.
11. MeractabmipHOE cocTosiHUE. KpuTHueckoe COCTOsSIHUE.
12. BHyTpeHHsIs 3HEPIHsl pEaJIbHOTO Ta3a.
13. XapakTepucThKa >KUIKOTO COCTOSIHUS. BIM>KHMIT TOPSIAOK.
14. IloBepxHocTHOE HaTspKeHHUE. CHIIbl, BO3ZHUKAIOIIME HA KPUBOW IOBEPXHOCTH JKUIKOCTH.
®opmyina Jlammaca. CMaurBaHKue ¥ KaMWUISIPHBIC SIBJICHUS.
15. IloHsATHE CTOIKHOBEHUS. YIIPYrO€ U HEYIIPYIO€ CTOJKHOBEHHUS.
16. IlpunensHoe pacctosaue. OddexkTuBHOE ceueHne paccesaus. CpemHss IIMHA
cBOOOIHOTO TIpodera.
17. OcHOBHBIE TEPMOJMHAMHUYECKHE MOHSATHUS: BHYTPEHHsISI SHEprusi, paboTa, TEIioTa.
YpaBHeHHe epBOro Havana TEPMOAUHAMUKH.
18. 3aBUCMMOCTH TEIUIOEMKOCTH HJACAJLHOTO Ta3a OT BHAa mpolecca. Pabora,
coBeplIaeMasi ra3oM MpU U30IPOLECCAX.
19. AnnabaTudeckuii mporecc.
20. O6patumble 1 HeoOpaTUMBbIe nporecchl. Kpyrosoit nporecc (LUKI).
21. IHukn Kapno u ero KII/I myis uaeansHOro rasa.
22. [lpuHuun neicTBUs TEIJIOBOTO ABUTATENS U XOJOAWIBHONW MaIlIMHBI.
23. DHTponus. 3aKOH BO3pACTaHUS SHTPOIIUH.



2 cemecTp
Peiimunz-konmponn Nol

1. 3akon Kynona. HampsokeHHocTs — 3nekTpocTaTnueckoro mnons.  Ilonsarue
3JIEKTPOCTATHYECKOTr0 Nojs. [[puHIMN Cyneprno3nimuy 3JeKTPUYECKUX TOJIEH.

2. IloTok HamnpskeHHOCTH. Teopema ["aycca a1 3IeKTpOCTaTUUECKOTO MO B BAKyyMe.

3. Ilpumenenne Teopemsl ['aycca st pacyera nojieu.

4. PabGora cunm anekTpocTtaTMyeckoro  mois.  Llupkymsauuss — HampsHKEeHHOCTH
3JIEKTPOCTATUYECKOTO TOJIS.

5. Ilorenuman. PazHocTs noTeHuanoB. CBsA3b MEXAY MOTEHIMAIOM U HAIPSHKEHHOCTBIO
3JIEKTPOCTATUYECKOTO TOJIS.

6. CBoOonmHBIE W CBSI3aHHbIE 3apsAbl B BellecTBE. Wbl AMAIEKTpUKOB. HoHHas,
3JIEKTPOHHAS M OPUEHTAMOHHAS NOJISIpU3aLIH.

7. DNEKTPOEMKOCTh YEUHEHHOIO IPOBOAHNUKA, CUCTEMBI IPOBOAHUKOB M KOHJEHCATOPA.

8. DOHeprus 3apsKEHHBIX YEIWHEHHOTO IPOBOJHWKA, CHUCTEMbl IPOBOJHHUKOB U
KOHJIeHCATOpa. DHEPrHs dJIEKTPUIECKOTo noist. O0beMHas INIOTHOCTh SHEPTHHU JIEKTPHUUECKOTO
OJISL.

9. XapaKTepuUCTHKH 3JIEKTPUYECKOIO IO M YCIOBUS €ro CyllecTBOBaHUA. Pa3HocThb
MOTEHIMAJIOB, AJIEKTPOABIKYIIAs CUJIA, HATIPSKEHHE.

10. 3akon Ammnepa. MarnutHast uHayknus. 3akoH buo — Casapa. [loHsiTHE MarHUTHOTO
nonst. [IpuHIMN Cynepno3uiiii MarHUTHBIX MoJIeld. MarHuTHBIA MOMEHT.

11. MarauTHO€ 1noJje OpsIMOJIMHEUHOTO U KPYTOBOT'O TOKOB.

12. JIBnkeHue 3apsyKeHHBIX YaCTULl B AJIEKTPUUYECKUX U MATHUTHBIX MOJISAX.

13. 3akoH MOJHOrO TOKA JJisi MArHUTHOTO T0JIs B BellecTBe. Hanmps»keHHOCTh MATHUTHOTO
noJis. MarHuTHas NpOHUIAEMOCTh cpeibl. NHIyKIIMS MarHUTHOTO MOJIS B BEILIECTBE.

14. Oneir @apages. Maruuthelii  notok. JOJIC  wuHaykumu. OCHOBHOW — 3aKOH
3JIEKTPOMarHuTHOM MHAyKIuu. [TpaBuio Jlenua.

15. CamomHayKkuus M B3aUMOMHIYKIMS. VHIYKTUBHOCTH M B3auMHasi MHAYKTUBHOCTD.
Toku pa3MbIKaHHS U 3aMBbIKAHUS.

Peitmunz-xonmponp Ne2

1. CBoGOIHBIE U BBIHYXKJIEHHBIE KojeOaHus. ["TapMoHYecKkre MexaHn4ecKue KoieOaHus u
UX XapaKTEPUCTHKHU.

2. DHeprusi TapMOHUYECKMX MEXaHMYECKHX KoyieOaHui. [loHATHE O TapMOHHMYECKOM U
AQHIApPMOHHUYECKOM OCLIUILIATOPE.

3. CnoxeHre OTMHAKOBO HAMpPaBJICHHBIX TApMOHUYECKUX KojieOaHni. bruenus.

4. CroxxeHue B3aUMHO NEPIEHAMKYIAPHBIX TapMOHMYECKHX KojeOaHuid. Puryps
Jluccaxy.

5. 3aryxaromme MexaHudyeckue Konebanus. Yacrora, Kod((UIMEHT 3aTyXaHus,
norapupMUUECKU JEKPEMEHT 3aTyXaHUsl MEXaHUYECKUX KOJIeOaHHA.

6. BoiHyXIeHHbIE MeXaHWYecKue KojeOaHus. AMIUIMTYHa U (a3a IpU BBIHYKICHHBIX
MEXaHUYECKUX KOJICOaHUSIX.

7. Mexannueckuii pe3oHaHc. Pe3onaHcHble KpuBble. COOTHOLICHHS MEXIy (azamu
BBIHYKJIAIOILIEH CHIIBI U CKOPOCTH IIPU MEXAHUYECKOM PE30HAHCE.

8. MexanusMm 00Opa30BaHMs MEXaHWYECKMX BOJH B ympyroil cpexae. IlpononbHble H
MONIEpPEYHbIE BOJHBI. BOIHOBOE ypaBHeHME M e€ro pemieHue. ['apMOHHWYECKHE BOJHBI M HX
XapaKTEPUCTHUKHU.

9. ®a3oBasi CKOPOCTh U IUCTIEPCHUS BOJIH. BOJIHOBOM MakeT U TpynioBasi CKOPOCTb.

10. [Tonsitue o korepentHocTH. HTEepdepentyst BoiH. CTOSYHE BOJTHBL.

11. KonebGarenpHbIli KOHTYp. ['apMOHWYECKHE SJICKTPOMArHUTHBIC KOJIEOAHUS W HX
XapaKTEPUCTHUKHU.

12. 3aryxammme >JIEKTPOMAarHWTHBIE KoJjieOanus. Yacrora, kodpduimeHT 3aTyxaHus,
JOTapu(MHUUECKUN JEKPEeMEHT 3aTyXaHHUs JJIEKTPOMAarHUTHBIX KoseOaHuid. J{o0OpOTHOCTH
KOJIe0aTeIbHOTO KOHTYpA.



13. BoiHYXIEHHBIC DJIEKTPOMAarHUTHBIE KoNeOaHus. AMIUUTYna u (aza BBIHYXKICHHBIX
3JIEKTPOMArHUTHBIX KOJeOaHUi.

14. ®apaneeBckas 1 MaKCBEJUIOBCKAsl TPAKTOBKU SIBJIEHUS JIEKTPOMArHUTHOM MHIYKIUH.
Tok cMmemeHus.

15. Cucrema ypaBHeHunit MakcBesuia. DJI€KTpPOMarHUTHOE TOJIE.

16. BomHoBOe ypaBHEHHE [JIsi SJEKTPOMArHUTHOrO ToJisi W ero pemeHue. CKOpoCTh
pacnpoCTpaHeHus IEKTPOMArHUTHBIX BOJIH B Cpefax.

17. OcHOBHBIE CBOMCTBa SJEKTPOMArHUTHBIX BOJIH. OHEPrHUsl M TMOTOK SHEPruu
JIEKTPOMArHUTHBIX BOJIH. BekTop IloitHTHHTa. IMITyIbC DIEKTPOMArHUTHOTO MTOJIS.
Peiimunz-konmponw No3

1. OnexktpomarHuTHas npuposaa csera. I[IpuHnun IroiireHca. 3akoHbBl OTpaKE€HUS U
npesioMyieHusI. AOCOIOTHBIM M OTHOCUTEIBHBIA TIOKa3zaTenu npenomieHus. [lonHoe BHyTpeHHEee
oTpaxxeHue. CBETOBO/IBI.

2. KorepeHTHOCTh U MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. BpeMeHHAsI KOT€pEeHTHOCTD.
Bpems u nnmHa KOrepeHTHOCTH.

3. Onruueckas nnuHa myTtH. OnTrdeckas pa3HOCTh Xofa. Pacder mHTepdepeHIIMOHHOM
KapTUHBI OT JBYX KOI'€PEHTHBIX HCTOUHUKOB.

4. ITonocsl paBHOW TOJIIMHBI U PABHOTO HAKJIOHA.

5. IIpocTpaHcTBEHHAs! KOTEPEHTHOCTh. Pagnyc KOrepeHTHOCTH.

6. Ilpunmun TIroiirenca — ®@penens. Merox 3o @penens. lIpsMmonuHeitHoe
pacnpoctpanenue cBeta. udpaxmus @penens Ha KPyrioM OTBEPCTUH U JHCKE.

7. Mudpakuus @payrrodepa oT 66CKOHEUHO JJIUHHOU MPSMOH IIEIIH.

8. Mudpakuus @paynrodepa Ha OTHOMEPHOH AU(PPAKIIMOHHOHN pelIeTKe.

5.2. Ilpome:kyTOUHAS aTTECTANMS 10 UTOTAM OCBOCHUS JUCIUIUIMHBI (IK3AMEH )

Bonpocsl k 3x3ameny (1 cemectp)

1. Mexannueckoe IBIKEHHME Kak mpocrteimas (opma nBmwkenuss martepun. Cucrema
orcyera. [Ipunuun orHocutensHOCTH ["anunes. [IpeobpazoBanus ["anmes. Paguyc-BexTop.

2. Marepuanpnas Touka (uactuiia). Tpaektopus. Pamuyc KpUBHU3HBI TpacKTOPHH.
JIuneliHasg CKOPOCTH U JIMHEMHOE yckopeHnue. [locTynarenbHoe IBUKEHUE TBEPAOTO TENa.

3. TanreHunanbHOE W HOpPMaJbHOE YCKOpeHUs. CBS3b MEKIY JUHEUHBIMU U YIJIIOBBIMHU
KMHEMAaTUYECKUMU BEJIMYMHAMM.

4. Tlepssoiit 3akoH Hpl0TOHA M MOHATHE MHEPIMATIBLHOW CHUCTEMBI OTCYeTa. BTopoil 3akoH
HproroHa u noHATHE CUIIBI, MACCHI U UMITYJIbCA. Y paBHEHUE ABHKEHHUs. Tpetuit 3akoH HeroToHa
Y TIPEJEIBI €r0 IPUMEHUMOCTH.

5. HeunepuuanbHble CHUCTEMBI OTCYeTa. AOCOIIOTHBIE U OTHOCUTENIbHBIE CKOPOCTH U
yckopenue. Cuilbl HTHEpLUH.

6. Cuctema matepuanbHbix Touek. LleHTp mHepuun (ueHTp Macc). Teopema o ABMKEHHUU
LIEHTPA UHEPLIUH.

7. IloHsiTe aOCOMOTHO TBEPAOTO Tesla. MOMEHT MHEPLIUH TeNa.

8. Teopema IlITeiinepa.

9. Mowment cunsl. MOMEHT uHMIylbca. YPAaBHEHHE MOMEHTOB. YpaBHEHHE
BpAILaTEIbHOIO JBUKCHHS TBEPAOIO TEJIa OTHOCUTEIIBHO HEMIOABUKHON OCH.

10. 3akoH coxpaHEeHHUs UMITyJIbCa U TpETHil 3akoH HproToHa.

11. 3akoH coOXpaHEeHUsI MOMEHTa UMITYJIbCA.

12. PaGoTa u 3Heprusi B MEXaHUKE. JHEPrusi KHHETHUYECKast M TOTCHIIMATLHAS.

13. YpaBHeHHe HEpa3pbIBHOCTH. Y paBHEHUE bepHyiu.

14. Ilonarue uaeanpHOro raza. MonekyJlsspHO-KMHETUYECKOE TOJIKOBAHUE TEMIIEPATYpHI.
MaxkpoCKOIMYEeCKUe apaMeTpbl CHCTEMBL.

15. BHyTpeHHAs »3Heprusi wuiaeaspHOro Trasza. Ywuciao cremeHed cBOOOABI. 3aKoH
PaBHOPACIIPEIEICHHS DHEPTUN.



16. JlaBneHue rasa ¢ TOUYKHM 3PEHUS MOJIEKYISPHO-KMHETHYECKONH Teopuu. OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.
17. YpaBHeHue cocTosiHMsI UaeanbHOro rasa (ypaBHenue Knaneiipona — Meneneena).

18. JluHaMuyeckre M CTaTUCTHYECKHE 3aKOHOMEPHOCTH B (usuke. CTaTUCTHYECKUI
METOJI McclieioBaHus cucTeMbl. [loHsTHe 0 PyHKIIMK pacTipeieneHusl.

19. Pacnpenenenune Makcpemia. CpeiHHME CKOPOCTH MOJIEKYJI.

20. bapometpuueckas popmyna. Pacnpenenenue bonpiimana.

21. YpaBuenue Ban-nep-Baanbca. 30TepMbl peaiibHBIX ra30B.

OcCHOBHBIE TEPMOJMHAMHUYECKHE TOHATUS: BHYTPEHHSISI JHeprus, paborta, TEmIoTa.
VYpaBHEHHE epBOro Hayana TEPMOAUHAMUKH.

22. 3aBUCHMOCTb TEIUIOEMKOCTH WACAJIbHOrO0 ra3a OT Buja npouecca. Pabora,
coBepIaeMas ra3oM Ipu U30Mpoueccax.

23. AnnabaTudeckuii mpoiecc.

24. O6paTumbie U HEOOpaTUMBIE TIporiecchl. KpyroBoi mporecc (IuKi).

25. Huxn Kapno u ero KIIJI nns uaeansHOro rasa.

26. [IpyHuuMn 1eMcTBUS TEIUIOBOrO ABUTATEIS U XOJOAMIBHON MaIlIUHbI.

27. 3axkon Kynona. HampspkeHHOCTh — anekTpoctatmdyeckoro  noisd.  [lonsTtue
3JIEKTPOCTATHYECKOTr0 Nojs. [[puHIMN Cyneprno3nmm 3JeKTPUIECKUX TOJIEH.

28. Ilorok HanpskeHHOCTU. Teopema ['aycca 175 371€KTpOCTaTUYECKOTO 10JIS B BAKYyME.

29. Ilpumenenne Teopemsl ['aycca s pacuera nosieu.

30. PabGora cun 3aekTpocTaTHuecKoro mond.  LupKyasuus — HanpspKeHHOCTH
3JEKTPOCTATUYECKOTO TOJIS.

31. Ilorennuan. PasHocTs noteHnnanoB. CBsA3b MEXKAY OTEHLIUAIOM U HANPSHKEHHOCTBIO
3JIEKTPOCTATUYECKOTO TOJIS.

32. CpoOomHble W CBsI3aHHBIE 3apsiAbl B BemiecTBE. THUIBI TUAIEKTpUKOB. MoHHas,
3JIEKTPOHHAS M OPUEHTAMOHHAS NOJISIpU3aLUH.

33. IlongpuzoBaHHOCTb. JlMANEKTpUUECKass BOCIPUUMMYMBOCTh BEIECTBA U €€
3aBUCUMOCTB OT TEMIIEPATYPHI.

34. Teopema I'aycca st 3JIE€KTPUYECKOrO TMOJSI B JAMDJIEKTPUKE. DIEKTPUUECKOE
cMenienue. Jluanekrpudeckas MpOHUIAEMOCTh cpeibl. HanpsykeHHOCTh 3JIEKTPUYECKOTo MOJISl B
JUDJIEKTPUKE.

35. Pacnipenenenue 3apsa10B B MPOBOJHUKE. DIEKTPOCTATUUECKOE MOJI€ BHYTPHU U CHAPYKHU
IIPOBOJHMKA. DJIEKTPOCTaTUUECKAs 3aAIINTA.

36. DNEKTPOEMKOCTh YEAUHEHHOTO TPOBOAHUKA, CUCTEMBI TPOBOJHUKOB U KOHJIEHCATOPA.

37. DOHeprus 3apsDKCHHBIX YEAUHEHHOI'O IPOBOJHHMKA, CHUCTEMBl IPOBOJHUKOB H
KOHJIEHCATOpa. DHEPrus 3JIeKTpruueckoro noys. O0beMHast INIOTHOCTh SHEPTUH AJIEKTPUUYECKOTO
HOJIS.

Bonpocsl k 3x3ameny ( 2 cemecTp)

38. XapakTepUCTUKH HJIEKTPUUECKOTO MOJIA M YCJIOBHUS €ro CylecTBOoBaHUs. Pa3HOCTb
NOTEHLINAJIOB, MIEKTPOABWKYILAS CUJIA, HATIPSYKEHUE.

39. Kiaccudeckass D3JEKTpOHHAasi TEOpUA AJIEKTPONPOBOAMMOCTH METAUIOB U €€
HEJ0CTaTOYHOCTb.

40. 3akon Amnepa. MarauTtHas uHAykiusa. 3akoH buo — Capapa. IloHsiTue MarHMTHOTO
nosis. [IpuHOUI cynepno3suuuyu MarHUTHBIX 110JIe. MarHUTHBIM MOMEHT.

41. MarauTHoO€ 10Jie TPSIMOJIMHEUMHOTO U KPYTrOBOTO TOKOB.

42. lupkynsauus BEKTOpa MarHUTHON MHAYKLUMHU. 3aKOH MOJHOrO TOKa. MarHuTHoe mose
JUITMHHOTO COJIEHOMAAa Y TOPOUJIA.

43. MarauTHoe B3aUMOJIEICTBIE TOKOB U €IMHUIIA CUJIBI TOKA — aMIIED.

44. JIsnKeHne 3apsyKEHHBIX YaCTHUIL B 3JIEKTPUYECKUX U MAarHUTHBIX MOJISX.

45. Omneir  ®apanes. Marautsbii  nortoxk. 3AC wunaykuuu. OCHOBHOM — 3aKOH
3JIEKTPOMarHuTHOM MHAyKIuu. [IpaBuio Jlenua.



46. CaMouHAYKIIMA M B3aUMOMHIAYKIUS. MHAYKTHBHOCTH M B3aMMHas WHIYKTUBHOCTb.
Toku pa3MbIKaHHS U 3aMBIKAHUS.

47 . Dueprus MarHUTHOTO 1oJisl. OObEMHAs IIIOTHOCTh YHEPTUU MAarHUTHOTO TOJIS.

48. CB0OOIHBIC M BBIHYKIEHHBIE KOieOanus. ['apMOHIYECKHE MEXaHUIECKHUE KOJIeOaHUs U
UX XapaKTEPUCTHKHU.

49. DHeprusi rapMOHMYECKUX MEXaHWYECKUX KoyieOaHuid. [loHSATHE O rapMOHMYECKOM W
AQHIApPMOHHUYECKOM OCLIMILIATOPE.

50. CnosxeHre OJJMHAKOBO HAIPABJICHHBIX TAPMOHUYECKUX KoJieOanwid. bruenust.

51. CnoxxeHue B3aUMHO TMEPIEHAMKYISAPHBIX TapMOHHYECKUX KojeOaHuil. duryps
Jluccaxy.

52. 3aryxaromme MexaHHMueckue kojeOanus. Yactora, KOIPPHUIMEHT 3aTyXaHus,
norapupMUUECKU JEKPEMEHT 3aTyXaHUsl MEXaHUYECKUX KOJIeOaHHiA.

53. BbIHYXJCHHbIE MEXaHWYEeCKHE KoJieOaHus. AMIUIMTYAA U (a3a MpU BBIHYKICHHBIX
MEXaHUYECKUX KOJIEOaHUSIX.

54. Mexanuueckuii pe3oHaHc. Pe3onaHcHble kpuBble. COOTHOIIEHHS MEXIYy (azamu
BBIHYKJIAIOIIEH CHIIBI U CKOPOCTH IIPU MEXAHUUYECKOM PE30HAHCE.

55. MexaHu3M o00pa30BaHUS MEXaHHYECKUX BOJH B ympyroil cpezae. IIponosibHbie u
MONIEpPEYHbIE BOJHBI. BOIHOBOE ypaBHEeHME M e€ro pemieHue. ['apMOHHWYECKHE BOJHBI M HX
XapaKTEPUCTHUKHU.

56. KonebGarenpHbIil KOHTYp. ['apMOHWYECKHE JJIEKTPOMArHUTHBIC KOJIEOAHUS W WX
XapaKTEPUCTHUKHU.

57. 3aryxammme 3JIEKTpOMarHuTHbIE KojeOanus. Yacrora, kodpduimeHT 3aTyxaHus,
JOTapu(pMHUUECKUN JEKPEeMEHT 3aTyXaHHUs JJIEKTPOMAarHUTHBIX KoseOaHuid. J{oOpOTHOCTH
KOJIe0aTeIbHOTO KOHTYpA.

58. BBIHY)XJICHHbBIE AJIEKTPOMAarHUTHBIE KoyieOaHus. AMIUIMTYAa U (Da3a BBIHYKICHHBIX
3JIEKTPOMArHUTHBIX KOJeOaHUi.

59. dapasneeBckas U MaKCBEUIOBCKAsl TPAKTOBKU SIBJIICHUS AJIEKTPOMArHUTHOM MHIYKIUH.
Tok cMmemeHus.

60. Cuctrema ypaBHeHud MakcBemia. DJIEKTPOMarHuTHOE MOJIE.

61. DnekTtpomarHuTHas npupoja cBera. [Ipunnun [toiirenca. 3akoHBI OTpaKEHUS H
npesromieHusi. AOCOTIOTHBIN M OTHOCUTEIBHBIN 1MoKa3zaTenu npejaomienus. [lonHoe BHyTpeHHEe
oTpaxeHue. CBETOBO/IBI.

62. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. BpeMeHHAs KOI€peHTHOCTb.
BpeMms 1 y1MHA KOT€pEHTHOCTH.

63. OnTuueckas anuHa nytd. OnTuyeckast pa3HocTh XoAa. PacueT uHTEepdepeHInOHHOIM
KAPTUHBI OT IBYX KOT€PEHTHBIX NCTOYHHUKOB.

64. Ilonocel paBHOM TOJILIMHBI ¥ PABHOT'O HAKJIOHA.

65. ludpaxnus Opaynrodepa Ha oTHOMEPHOU TUPPAKITMOHHON pEIIETKE.

66. EcTecTBEHHBIN U MOJISIpU30BaHHbIN cBeT. [longpuzanus npu oTpaXxeHUH U IPETOMIICHUH.
3akoH bprocrepa.

67. Tlonapuzanust npu ABOWHOM mydenpenomiaeHHU. OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIN
ayun. OnTuyeckas ock kpuctasmia. [lonspuzanuonnsie npu3mbl. 3akoH Mantoca.
68. TertoBoe U3Ty4YECHHUE U €r0 XapaKTEPUCTUKHU. 3aKOHBI TEIJIOBOTO U3TYYECHUS.

69. ®opmynbl Panes-Jxkunca u Ilnanka s TerioBoro u3inydeHus. CHekTp HU3Iy4eHHS
a0COJIIOTHO YEPHOTO Tea.

70. Baemnuii  potodpdext u ero 3akoHBL. YpaBHeHHEe OWHIITEWHA I BHEIIHETO
dororddexra.

71. Macca u umnynsc potoHa. /laBneHue cBera.

72. O¢pdexr KomnToHa 1 ero HHTEpIpETALUS B CBETE KBAHTOBBIX MPEACTABICHUNA O MIPUPOJIE
U3ITyYEHUS.



73. Mogenu aroma Tomcona u Peszepdopna u ux nporuBopeuns. [loctynarsl bopa. Criektp
aToma BOJOpPOJa.

74. bopoBckas Teopus ctpoenus aroma. OnbiTel @panka u ['epiia.

75. I'unoreza ne bpoing. OKcnepuMEHTaNbHBIE IOATBEPXKACHUS BOJHOBBIX CBOMWCTB
MHUKPOYACTHII.

76. IlpuHUun U COOTHOILIEHHS HeomnpenenéHHocteil [ eizenOepra.

77. BonHoBass ¢yHKIus u e€ cratuctuyeckuii cMeicia. OOmee ypaBHenue lllpemunrepa.
VYpasuenue llpenunrepa 1 ctauOHapHBIX COCTOSTHUM.

78. AToM BOJI0pOJia B KBAHTOBOM MEXaHHKE.

79. KBanToBble uncna. [IpaBuna otbopa.

80. ITpunumn Ilaynu. Pactipenenenue 3J€KTPOHOB MO SHEPTETUYECKUM YPOBHSIM aToMa.
81. Cocras, 3apsa 1 pa3Mep aTOMHOTO siApa.

82. JlebexT Maccel v SHEPrHs CBA3M aTOMHOTO sI/Ipa.

83. Mojenu aToMHOro Aapa. SI1epHbIe CUIIBL.

84. PannoakTUBHOE U3Ty4YEHUE U €TI0 BUJIBI.

85. 3akoH paanoakTUBHOTO pacnazaa. IpaBuia cmemenus.

86. SnepHble peaKIuu U UX THUIIbI.

5.3.CamocTosiTesibHAs PAa00TA00y4aI0IEroCs.

IIpumepHbIe TeMbl pedepaTHBHBIX padoT
lcemecTp

®du3uKa — HayKa TO3HaHUA MUpa.
[IpocTtpancTBO M BpeMs B (PU3HKE.
UYepusle abIpel BO BeeneHHOM.
Vuenne K.O. I{uonakoBckoro.

5. MogaenupoBaHue mporecca pacrnpoCTpaHEHUsI YJapHOW BOJHBI MPHU B3pbIBaX B
Pa3IUYHBIX Cpeliax.

6. Kuneruka u TepMOAMHAMUKA OMOJIOTHYECKUX MTPOIIECCOB.

7. Tlopsimok u GecriopsIOK B MUPE OOJIBIINX MOJEKYJI.

8. DKcrepuMeHTabHbIE UCCIIEOBAHMS AIEKTPOMArHUTHOTO MMoJig 3eMJId B 00JacTu
CBEPXHU3KHUX YacTOT.

b=

9. IlapoBast MoJIHUSA U €€ IpUpPOJA.
2 cemecTp
10. MarnaurtHoe nosie 3eMiH.
11. MonHus u e€ npupoa.
12.  DnekTpu4ecTBO B )KMBBIX OPraHU3MaX.
13. DnekrpudectBo B aTMocdepe.



14. JlazepHO-UHAYLHPOBAHHBIE TUAPOJIUHAMUYECKUE BOTHBI.
15. ®uznueckue METOABI PETUCTPALUH 3EMIIETPACEHUH.
16. IlpumeHneHue ynpTpa3Byka B UHTPOCKOIHH.

17. buorpadus A.C. ITonoga.
18. BOJIOKOHHO-ONTHYECKUE TUPOCKOTIBI.
19. Connre.

20.Kocmonoruueckoe KpacHOE CMEIICHHE.

Crucok MOXeT ObITh 3HAYUTENBbHO paciupeH. Temy pedepara CTyIEHTHI COTJIACyIOT C

mpenoaaBaTCICM.

®onx  omeHouHBIX  cpenctB (DOM)  musa

JOKYMCHTOM.

IIPOBEJICHUSI ~ aTTEeCTallMM  YPOBHSA
c(OPMHPOBAHHOCTH KOMIIETEHIMI OO0y4YalomMXCsl MO JUCHHUILIUHE O()OPMIIAETCS OTICIbHBIM

6. YHEBHO-METOAUYECKOE U TH®POPMALIMOHHOE OBECIIEYEHUE
JANCHUITJINHBI

6.1. KuuroooecneyeHHOCThH

HaumenoBanue JIMTEpATyphbl: aBTOP, HA3BaHUC, BUJ U3JaHU,
n3aaTcIbCTBO

T'onx n3manus

KHUT'OOBECIHEYHEHHOCTD

Hanugue B 351€KTpOHHOM KaTtanore
ObC

OcHOBHas TUTEpaTypa

1. Ky3neuoB, Apremuii AprembeBnd. Ousuka: MexaHuka.
MonekynspHas  pusmka.  DNEKTPHUYECTBO M MArHCTH3M.
DJeKTpoOMarHuTHeIe KojeOaHus W BoiHbBL OnTHka : ydeOHoOe
nocobue / A. A. Kysnenos ; Bmagnmupckuil rocynapcTBEHHBIH
YHUBEPCUTET HWMEHHM AJekcanapa [puropeeBuua u Hukomnas
I'puropreBuda CroneroBeix (Bal'Y) .— U3n. 2-e, ucnp. u gom. —
Bmagumup : Brmaaumupckuil rocynapCTBEHHBIM yHHUBEPCUTET
nmeHn Agnekcannpa ['puropreBunua um Hukomnas ['puropneBuua
CroneroBeix (Bal'y), 2013 — 160 c. : wn. — MHWwmeercs
QJIEKTpOHHAs1 Bepcusi .— bubmmorp.: c. 155-156. ISBN 978-5-
9984-0337-8.

2013

http://e.lib.vIsu.ru:80/handle/12345
6789/3211

2. Kynnm, Anekcanap AJiekceeBH4. Du3Mka : METOIUUYECKHUE
YKa3aHusl K TEOPETUYECKOMY MaTepHaly, IPaKTHIECKUM 3aHATHSIM
W 3aJaHMsAM, TecTaM, KOMIUIEKCY JIaOOpaTOpHBIX paboT Juist
CTY/ICHTOB JMCTAHUMOHHON (opmbl oOydenus / A. A. Kymum, JL
B. I'pynckas ; BrmaguMupckuil TocyZapCTBEHHBIH YHUBEPCUTET
numenn Anekcannpa ['puropreBuua u Huxkomnas ['puropneBuya
CroneroBeix (Bnl'Y), Kadenpa obmieit u mpukmamgHoit Gu3MKH ;
mox pea. A. A. Kymuma .— Brmamumup : Bragmmupckuit
roCyJIapCTBEHHBIH YHUBEPCUTET WMEHH Anekcanapa
I'puropreBuda m Hukomas I'puropbeBmua CtosnetoBbix (Bal'V),
2013 .— 214 c. : ., Tabn. — MiMeeTcst dJIeKTpOHHAS BEpCUST .—
Bbubauorp.: c. 211-212.

2013

http://e.lib.vlsu.ru:80/handle/12345
6789/2624

3. ®uzuka : METOANYECKUE YKa3aHUs JUIS OJATOTOBKH CTYAECHTOB K
tectupoBanuio / A. ®. Tamkwn [u 1p.] ; Bnamumupckuit
TOCYAapCTBEHHBIN YHHUBEPCHUTET UMCHH ArnekcaHpa
I'puropbeBuua u Huxonas I'puropeesuua CroneroBbix (Bnl'Y),
Kadenpa obmeit u mpuxnamHoit ¢usukn .— Brmagumup
Brnagumupckuit TOCYIapCTBEHHBIN YHUBEPCHUTET WMEHH
Anekcanapa  I'puroppeBnua u  Hwukonmas  ['puropneBuua
CroneroBeix (Bal'Y), 2013 .— 243 c. : un. — MHWwmeercs
JJIEKTPOHHAS Bepcus .— buommorp.: ¢. 242.

2013

http://e.lib.vIsu.ru:80/handle/12345
6789/3390

4. AwntonoBa, M.A. OU3UKA. Mexanuka. MonekyispHas
¢$usnka. TepmoauHaMuKa. DIIEKTPUYECTBO. Marnetusm.
MexaHnueckue KoJIeOaHUs W BOJHEL. BoHOBas onTHka: ydeOHOE




nocoboune/ M.A. Anronosa. FO.K. Kokypuna; Bnagum. roc. yH-T
mMm. A.l'. u H.I'. CronetoBeix. — Bnagumup: Uzn-so Bal'y, 2017
ISBN 978-5-9984-0776-5

2017

JlomoHAUTEIbHAS INTEpaTypa

1. Tankun, Apkaauii ®egopoBud. Jleknuu mo ¢usuke : B 4 4. :
[yauebnoe mocobme] / A. @. Tamkwn ; Brmagumupckwmii
rocyaapcTBeHHbI  yHuUBepcuter (Bal'Y) .— Bmamumup
Brnagumupcknii rocynapcTBeHHbIN yHUBepcuteT (Bial'Y), 2004-
2007.

2004 - 2007

http://e.lib.vlsu.ru:80/handle/12345
6789/469

2.YeptoB A.I'3amaunmk 1o ¢usuke: YdeOHoe mocodme st
BTy30B / A. I'. UeptoB, A. A. BopoObeB. — 8-¢ m3n., mepepad. 1
norn. — M. : ®usmaraut, 2007. — 640 c. : wir., Taba. — ISBN 5-
94052-098-7.

2007

3. OmutpueBa, Ejena BajepneBHa. YueOHoe mocobme 10
¢usuke : mexanmka / E. B. JImutpumera, B. C. I[lnemmuBies ;
Bnamgumupckuii  rocymapctBeHHbBIH  yHuMBepcurer (Bal'V) . —
Bnagumup : Brnamumupckuil TOCYAapCTBEHHBI YHUBEPCUTET
(Bal'Y), 2009 .— 143 c. : wi., tabn. — VMeercs 31eKTpoOHHAs
Bepeust .— bubamorp.: c. 143. ISBN 978-5-9984-0005-6.

2009

http://e.lib.vIsu.ru:80/handle/12345
6789/1304

4. CaBeaneB U.B.Kypc oOmeii ¢usuku : yueObHoe mocobue st
BTy30B: B 3 1. / . B. CaBenbeB. — 7-¢ u3a., crepeorurn. — CII6.:
Jlans, 2007 — (JIyumme knmaccudeckue ydeOHuMKH) (Kimaccuueckas
yueOHass JnuTeparypa 1o (¢usnuke) (Y4eOHHKM I BY30B.
CnenmanbHas mureparypa). — ISBN 978-5-8114-0629-6.

2007

6.2. [lepuoguueckue U3IaHusl

KTD (OKypnan Texnuueckoil puszukn). DnekrponHas Bepcus http://journals.ioffe.ru/jtf/

6.3. UnTepHeT — pecypchbl

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

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




7. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE MTUCLIATLINHBI

Host peanmusanuu  mucnumITHEEL (hu3EKa HMEIOTCS  CcremmaThHBE TOMEINEHUST IS
TIPOBE/ICHUST 3aHATHH JIEKIIMOHHOTO THITE, 3aHSTHIA ITPAaKTHYECKOTO THIIA, TPYIIOBEIX H
VHIHUBUIYAIbHBIX KOHCYTBTAIHH, TEKYIIEero KOHTPOJIS ¥ TPOMEXKYTOYHON aTTeCTANH, 2 TaKsKe
NOMEMICHHS I CAaMOCTOSTENBHOR  paGoTHL. JlaGoparoprble  paGoTe IIPOBOJSATCS B
1a00PaTOPUIX MEXaHUKH 1 MOJICKYTISIpHOM drsuxm( 428, 429), dMeKTpomMarneTusma (425, 426),
ONTHUKH (422, 424).
Ilepedens wucmoms3yemoro JIUTICH3HOHHOTO TPOTPaMMHOTO OOECIIeYeHns: MaKeT OQUCHEIX
nporpamm Microsoft Office, Microsoft Open Licence — 61248656

PaBouyro mporpammy coctapm
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Penensenr cnemmanmcr o cepradpukanun AO «KaMermkoBckumii MEXaHHYECKHH 3aBOIy,

ST , J.T.H. /% : o L i
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IIporpamma pacemoTpena i 0106pena Ha 3ace Tanmm Kaenpsr o6mast v ipukanHas hpuswka
Ilpotokon Ne 7 or 30 PF 2021 roma i
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JIMCT IIEPEYTBEPXJIEHUSA
PABOYEM ITPOI'PAMMBI JUCIATLIUHBI

PaGouast mporpamma ogoOpena Ha 20 /20 y4eOHBIN TO1a
[Tporokon 3acenanus kapeaps Ne oT roga
3aBenyrounii kadeapoit

Pabouas nporpamma ogoOpena Ha 20 /20 yueOHbIi roja
[Tporokon 3acenanus kapeaps Ne oT roga
3aBenyromuii kadeapoit

Pabouas nporpamma ogoOpena Ha 20 /20 yueOHbIi roja
[IpoTokomn 3acenanus kapeapst Ne oT roaa

3aBenyromuii kadeapoit




