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1. HEJIX OCBOEHUSA JTUCIUIIJIMHBbI

HenssMu ocBOEHHS NUCHMILINHBI «DPU3MKa» SBISETCS oOecreueHue Oyaymiero CrenudanucTa

Hay4YHOH (U3MUecKoil 62301, Ha KOTOPOIl B BHICIICH TEXHHMUYECKON LIKOJIE CTPOUTCS OOIIEHHKEHEepHAs
U crneuuanbHas noarotoBka. [locnenoBarenbHoe nM3ydeHue (pU3MKHM BbIpaOATHIBAET CHEHU(PUUECKUI

METO/A MBIIJICHUA, (1)I/I3I/I‘~I€CKYIO HWHTYUIIUIO, KOTOPBIC OKAa3bIBAOTCA BECbMaA INJIOAOTBOPHBIMH U B

npyrux Haykax. CrienuaiucThl, HOJYyYUBIINE MIUPOKOE (PU3MKO-MATEMATUYECKOE 00pa30BaHNUE, MOTYT

CaMOCTOATCIIbHO OCBAaMWBATL HOBBIC TCXHUYCCKUC HAITPABJICHHA, YCIICIIHO pa60TaTI) B HHUX, JCTKO

NepCXOAUTh OT PCIICHUA OJHUX 3aJad K APYIrUM, UCKaTb HCCTAHAAPTHBLIC W HCTPAJUIITMOHHBIC ITYTH,

9TO 0COOCHHO BAXKHO TS TPO(ECCHOHATHFHOW MOOMIIBHOCTH CIICIIHATIUCTOB B YCIOBHUSIX YCKOPSHHOTO
Pa3BUTHUS TEXHUKHU. 3a7auu:

TeopeTudeckass MOJArOTOBKa B oO0OjacTu (U3MKH, TMO3BOJISIONIAs OyIyIIMM HHXEHepaMm
OPUEHTHPOBATHCSA B MOTOKE HAYYHON M TEXHUYECKOW MHGpOpManuu U obOecreduBaromias UM
BO3MOYHOCTb UCIOJIb30BaHUS HOBBIX (PU3NUECKHUX MPUHIIMIIOB B T€X 00JACTIX, B KOTOPHIX OHU
CHeIHaTN3UPYIOTCS;

(hopMHpOBaHME HAyYyHOTO MBILIUICHHSA, B YAaCTHOCTH MPABUJIBHOIO IMOHMMAHUS TpaHUI]
MPUMEHUMOCTH PA3IUYHbIX (PU3NYECKUX MOHSTUN, 3aKOHOB, TEOPUM W yMEHHUS OIIEHUBATh
CTENEeHb JOCTOBEPHOCTH PE3YJbTAaTOB, MOJYYEHHBIX C MOMOIIBIO 3KCIEPUMEHTAIBHBIX HIIN
MaTeMaTHYEeCKUX METOJIOB UCCIIeI0BAaHUS;

BbIpa0OTKa MPHEMOB M HABBIKOB PELIEHUII KOHKPETHBIX 3aJad M3 pa3HbIX oOnactedt pusmkwy,
MOMOTAIOUINX CTYJEHTaM B JJAJIbHEHUIIEM pelIaTh HHKEHEPHbIE 3a/1a4H.

03HAKOMJICHHE CTYJICHTOB C COBPEMEHHOW HAay4HOUW ammapaTtypoil W BBIpabOTKAa y HHX
HayaJlbHbIX HaBBIKOB MPOBEACHHUS SKCIEPUMEHTAJIbHBIX HAYYHBIX HCCIIEIOBAHUN pPa3IUYHBIX
(bMBUYECKUX SIBJICHUH W OIICHKU MOTPEITHOCTEH H3MEPECHUH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Z[I/ICI_[I/IHJ'II/IHa «Du3rKa» OTHOCUTCS K 00543aTeNILHOM YacTH yqe6Horo IJ1aHa.

3. INTAHUPYEMBIE PE3YJIBTATHI OBYYEHUA 110 JUCIHUIIJIMHE

HJ'IaHI/IpyeMLIC PE3YyJIbTAThL 06yquH;1 o AUCHUIIMHE, COOTHCCCHHBIC C INNIAHUPYCMbIMU

pesynbraTtamu ocBoeHust OITOIT (koMIieTeHIIMSAMU ¥ UHIMKATOPAaMU JOCTHKEHUSI KOMIIETEHIINI).

dopMupyemble [Inanaupyemsbie pe3ynbpTaThl 00y4eHHUS MO JUCIHIUINHE, B HaumenoBanue
KOMIIETEHIINH COOTBETCTBUM C HHIMKATOPOM JOCTHKEHHS KOMIIETEHIIUU OLIEHOYHOTI' O
(kon, conmepkaHue WNunukatop PesynbraTer 0OydeHus M0 AUCIUTUIMHE CpelcTBa
KOMIIETEHITHN) OOCTHUXKEHUS
KOMIIETEHLIUH
(k00, codeporcanue
uHOuKamopa




OIIK — 1 Cnocoben | OIIK-1.1.
aHaJM3UPOBAThH [Mpumensier

3a1a4l [TOJIO}KEHHE 3aKOHA U
npodeccHoHanbHOM | METOBI B 001aCTH
NEATENbHOCTH  Ha | €CTECTBEHHBIX HAYK
OCHOBCEC U MaTECMAaTUKHN
HOJIOXKEHHUH, OIlK-1.2.

3aKOHOB M METOJIOB Ananusupyer
eCTECTBEHHBIX Hayk | 33/a4H

1 MATeMAaTHKH npoheccroHaIbHON

JCATCIBbHOCTHU HaA
OCHOBE TTOJIO’KEHUH,
3aKOHOB U METOJOB B
obacTu
€CTCCTBCHHLBIX HAYK
U MaTEeMaTUKHU

3Haer:

-o0mme (GopMbI, 3aKOHOMEPHOCTH,
MHCTPYMEHTAJIbHBIE CPEICTBA (PU3HUKH.
Ymeer:

- paboTaTh B KOMaHJle, 00J1a1aTh
CIIOCOOHOCTBIO K CaMOOPraHu3aluy U
camoo0pa3oBaHuIo, paboTaTh B KOMaH/E,
-IIPOBOJUTH SKCIICPUMCEHTEI 110
3a/laHHBIM METO/IMKaM ¢ 00pabOoTKOM

¥ aHAJIM30M UX PE3yIbTaTOB.

Bnaneer:

CIOCOOHOCTBIO UCTIOIH30BATh
COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH, TCXHUKY, IPUKIIATHBIC
MPOrpaMMHBIE CPEACTBA ITPH PEIICHUN
3a/1a4 TpoECCHOHATBHON e TETHHOCTH

CuryanuoHHbIe
3aJ1auH.

4. OBPBEM U CTPYKTYPA JUCIHUIIJIMHBI

TpynoeMKOCTh TUCIUITIIMHBI COCTABIISIET 8 3a4ETHBIX €IUHHUIL, 288 4acoB.

TemaTuyecKuil MJIaH
¢dopma 00yuenust — ouHasn

KonrakTHas pabora
o0yJarommxcst
C I€1aroru4ecKuM ®DOpMBI TEKYIIETO
Ne HawnmeHnoBanme TeM u/viau paboTHHKOM KOHTPOJIS
/1 pa3aenoB/TeM TUCIIHIUIAHBL S YCIIEBAEMOCTH,
S dopma
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1. MexaHuka 1 14 0 6 30
1 IKnHeMaTHka OBUKEHUSA 1 2 4
MOCTYMAaTEIBHOTO
2 IKnHeMaTHKa OBUKEHUSA 2 2 2 4
BpaIaTEIBHOTO
3 JnHAMIKA TBYDKCHUS 3 2 4
[MOCTYIATEIBHOTO
4 JMHAMIKA TBYDKCHUS 4 2 2 4
BpAaIaTeIbHOTO
5  [3akoHBI COXpaHEHUSI. 5 2 4




6 (JJ1eMEHThI MEXAHUKH KUIKOCTER 6 2 2 4  |PelTHHI-KOHTPOJb
1 ra3oB Nel
7  [DnmeMeHTHI cienuaibHON Teopun 7 2 6
OTHOCHUTEIBHOCTH
2. OCHOBBI MOJICKYJISIPH O 14 8 33
(U3UKH ¥ TEPMOANHAMHUKH
8  [MoekynaspHO-KHHETHYECKAs 8 2 2 3
TEOpHs Ta30B
9  [DneMeHTHI KJIacCHYECKOM 9 2 3
CTaTUCTUKU
10 |PeasbHBIE ra3bl 10 2 2 3 |PeHTHHTr-KOHTPOINIb
No2
11 |CsoiictBa xuakocreil. CBolicTBa 11 2 3
TBEP/IBIX Tell.
12 [DnemeHTHI PpHU3HUECKOM KUHETUKU 12 2 2 3
13 |[lepBoe Ha4aI0 TEPMOJMHAMUKI 13 2 3
14 |Bropoe Ha4ano TepMOIUHAMUKN 14 2 2 3
3. DNEKTPUIECTBO U MarHETH3M 16 12 12
15 [DneMeHTHI TCOPHH ITOJIS. 15 2 3
Hanpsi>keHHOCTD
AIIEKTPOCTATHYECKOTO TTOJIS B
BaKyyMme
16 [[loTeHIMAI 3JIEKTPOCTATUYCCKOTO 16 2 2 3
OISt
17 JIMPNEeKTPUKHU B SJICKTPUICCKOM 17 2 3  |PeHTHHI-KOHTPOJIb
ose Ne3
18 [[IpoBOIHHKH B 3JIEKTPUUICCKOM 18 2 2 3
mose
Bcero 3a 1 cemectp: 1-18 36 18 63 | Dx3amen (27)
1  [[ToCTOSHHBIH IEKTPHUUCCKUI TOK 1 2 2 2
2  [MarHuTHOE MoJie B BaKyyme 2 2 2 2
3 MarHuTHOE ITOJIe B BELIECTBE 3 2 2 2
4 [DNeKkTpOMarHUTHAs WHIYKIIHS 4 2 2 2
4. KoneOaHus 1 BOJIHEI 8 8 8
5  |MexaHuueckue KoneOaHus 2 2 2
6 [MexaHu4eckre BOIHBI 2 2 2  |PedTHHT-KOHTPOIb
Nel
7 DJIeKTpOMarHUTHBIE KOJIeOaHUs 7 2 2 2
8 DJIEKTPOMATrHUTHBIE BOJTHBI 8 2 2 2
5. Onrtuka 8 8
9 ["eomerpudeckast onTuka 9 2 2 2
10 [MuTepdepenmus crera 10 2 2 2  |PedTHHT-KOHTPOID
Ne2
11  |[dudpakaus cBera 11 2 2 2
12 [Tonspuzanus U AUCIepCcHsi CBETA. 12 2 2 2
6. KBanToBas ¢usnka 12 12 12
13  [TennmoBoe wusmyueHue. KsanrtoBas 13 2 2 2
[pUpoAa CBETa
14  |Ctpoenue atoma. Teopus bopa 14 2 2 2
15  [DneMeHThI KBAHTOBOW MEXaHUKH 15 2 2 2




16 |CoBpeMeHHBIE TIPENCTABICHUS O 16 2 2 2
CTPOCHHH aToMa
17  [3oHHas TEOpUs TBEPABIX TEI 17 2 2 2 4 |PedTHHT-KOHTPOJb
Ne3
18 |CTpoeHHME H CBOHCTBAa aTOMHBIX 18 2 2 4
sinep. PaanoakTHBHOCTB.
SInepHbIe peakiuu.
DIIeMEHTAPHBIE YaCTUIIBI
Bcero 3a cemectp: 1-18 36 18 36 45  Dx3ameH (27)
Hannuue B quctinnmuae KIT/KP
Toro mo qUCHUILINHE 1, 72 18 54 108 [DOx3amen (27)
2 Jx3ameH (27)

CoaepikaHue JIEKUMOHHBIX 3aHATHI 10 TUCHMILIMHE

Pazpen 1. Mexanuka

Tema 1. KuneMarrka nocTynareabHOrO IBUKEHHS

Copnepxanue Tembl. Hekotopbie cBeneHHs U3 MaTeMaTHkd. Poib MaTeMaTUKH B U3y4eHUU
¢uzuku. OyHKIMM U UX npousBojHble. HTerpupoBanue. O cMbIcie MPOM3BOAHON M HMHTErpaia B
MPWIOKEHUH K (QU3UYECKHM 3a/auaM. OJEMEHThl BEKTOPHOM anreOpbl: OIpeneieHHe BeKTOpa,
CIIOKEHHE BEKTOPOB, YMHOXXEHHE BEKTOpOB, JAu(@epeHIupoBaHWE BEKTOPHBIX  BEIUYHH.
Juddepenunanbable ypaBHEHUS. DJIeMEHTapHbIe CBEACHUS U3 TEOPUH BeposITHOCTH. KiHeMaTuka kak
paszzmen MexaHUKd. MexaHuyeckoe MABM)KEHHME Kak MpocTeimas Qopma ABIKEHHUS MAaTepHH.
MarepuanpHas Touka (uactuna). Cucrema otcuera. MHepruampHbIe CHUCTEMBI OTcuera. Pamuyc-
BekTop. [IpuHuun otHocutensHOCTH ["amuiies. TpaekTopusi.
[TocTynarenpHO€ ABUYKEHUE TBEPAOTO TEA.

Tema 2. KunemaTtuka BpamaTeabHOTO JBHKEHUS

Conepxanve Tembl. Paauyc KpuBU3HBI TpaekTopuu. JIMHEHHas CKOPOCTh W JIMHEMHOE
yckopeHue. TaHreHuHalbHOE€ U HOPMAJIbHOE YCKOpeHHUs. CBsA3b MEXAY JMHEWHBIMH M YIJIOBBIMHU
KMHEMaTUYECKUMHU BEJIMYMHAMHU.

Tewma 3. /[nuHaMuKa NOCTYNATENbHOTO ABUKEHUS

Conepxxanue teMbl. /[nHamuka kak pazaen mexaHuku. [lepBbiii 3akoH HploTOHa U monsatue
MHEpUUaJIbHON cuUcTeMbl oTcuera. BTopoil 3akoH HbIOTOHAa M MOHSATHE CUIIBI, MAacChl U HUMITYJIbCA.
VYpaBueHnue nBukeHus. Tperuil 3akoH HproToHa M mpenensl ero npumMeHuMoctu. HemHepruanbHble
CUCTeMbl OTcueTa. AOCONIOTHBIE U OTHOCUTENBHBIE CKOPOCTh U ycKopeHue. CHilbl WHEPIHH.
Hentpobexnas cuna. Cuna Kopuonmuca. Cucrema marepuanbHbIX ToueK. LleHTp uHepuu (UeHTp
Macc). Teopema 0 IBUKEHHUHU LIEHTPa WHEPIIUU.

Tewma 4. /lunaMuka BpalaTeabHOTO JBUKEHUS

Copnepxanne Tembl. [loHaTue aOcoNOTHOTO TBEpAOro Tena. MOMEHT cuibl. MOMEHT
ummynsca. Moment unepimn. Teopema Illteilinepa. YpaBHeHHE MOMEHTOB (CBSI3b MOMEHTA UMITYJIbCa
C MOMEHTOM CHJIBI). YpaBHEHHE BpalIaTeNbHOTO JBIDKEHHS TBEPAOTO Tela OTHOCHUTEIHHO
HETOBMKHOM ocu. KuHeTnueckast sHeprust Bpallaroerocsi TBEpAOro Tena.
I'mpockonmueckuii a3¢ppext. CBOOOHBIE OCH.

Tema 5. 3akoHBI COXpaHEHUS

Conepxxanve TeMbl. 3HAUEHHE U COJACPKAHUE 3aKOHOB COXPAHEHUS B MEXaHHMKE. 3aKOH
coxpaHeHHusi uMIyiabca. OTHOPOJHOCTh MPOCTPAHCTBA. PeakTUBHOE ABMKEHHE. 3aKOH COXPaHEHUS
MOMEHTa uMIylbca. M3oTpomusi mpocTpaHcTBa. PaboTta, sHeprus, MomHOCTb. CBSI3b MEXIY



IIOTEHIMAJIBbHOW 3Heprue u cuioi. [lonsatue cunosoro nosus. KoHcepBaruBHble U HEKOHCEPBATUBHBIE
CWJIBL. 3aKOH COXpAaHEHUS SHEPTUH B MeXaHUKe. OTHOPOHOCTh BPEMEHH.
KoHcepBaTuBHas ¥ JUCCUNIATUBHAS CUCTEMBI.

Tema 6. DneMeHTbl MEXaHUKH JKMJIKOCTEN U ra30B

Conepxxanue Tembl. OOmIMEe CBOWCTBA XKHUIKOCTEH M Ta30B. YpaBHEHHE IBIKEHUS B (Gopme
Oiinepa. [lone ckopocTel, TMHUN U TPYOKU TOKAa. Y paBHEHHE HEPa3pbIBHOCTH. Y paBHeHUEe bepHysuiu.
Cucrema ypaBHeHUN razoguHamMuku. Bsiskocth. Teuenue Bsaskoi skupkoctu. Popmyna [lyaseits.
JlamuHapHblii U TypOyJNeHTHBIM pexumbl TedeHus. Llupkymsamus ckopoctu. I[loTeHuuanbHOE U
BUXPEBOE JABW)KEHHUS. J[BI)KEHUE Tell B )KUJIKOCTAX U ra3ax.
Teopema JKykoBckoro.

Tema 7. DneMeHTsI criennanbHONW TEOPHUH OTHOCUTEIBHOCTH

Conepxxkanrie Tembl.  [lpuHIIMIT OTHOCHTENBHOCTH OWHIITEHHA. Poibp ckopocTH cBeTa.
[TocrynaTt mocrostHcTBa cKOopocTH cBeTa. [IpeoOpazoBanus Jlopenia. JIopeHIieBo CoOkpalieHue JTMHbI
U 3aMmeaieHue BpeMeHH. PenstuBucTckuil ummynbe. B3aumocBsse Maccel M sHepruu. Jledexr macc.
Ouneprus cBsa3u. COOTHOIIEHHE MEXJy IOJHOM SHepruedl M HUMIYJIbCOM 4YacTulbl. ['paHuna
MPUMEHUMOCTH KJIaCCUYECKOU (HbIOTOHOBCKON) MEXaHHKH.

Paznen 2. OcHOBBI MOJIEKYASIPHON (PU3UKHU U TEPMOIUHAMUKI

Tema 1. MonekynsipHO-KUHETHUYECKAs TEOPHUSI Ta30B

Conepxxanre TeMbl. OCHOBHBIE IOJIOKEHUS MOJIEKYIISIPHO-KUHETUYECKONW TEOpPUU BEIECTBA.
Mukpo- U MakpocoCTOsIHHs cHCTeMbl. Makpockonudeckue napamerpsl. [IoHsATHE naeanpHOTO rasa.
MonekynsipHO-KMHETUYECKOE TOJKOBaHHWE TeMIepaTypbl. Uuciao creneHeil cBOOOIBI MOJIEKYIIBI.
BHyTpeHHss 3Heprus UAeaabHOro ra3a. 3aKOH PaBHOPACIPEAEICHUS SHEPIUH 10 CTENEHSIM CBOOO/IbI.
JlaBieHMEe Traza C TOYKM 3PEHUS MOJICKYJIIPHO-KMUHETHYECKOW Teopun. OCHOBHOE YpaBHEHHE
MOJIEKYJSIPHO — KHHETUYECKOM TEOpUH. YpaBHEHHE COCTOSHUS HJEaJbHOro rasza (ypaBHEHHE
Knamneiipona — Menneneena) .

Tema 2. DneMeHThI KIaCCUYECKOW CTaTUCTUKU

Copepxxanue TeMbl.  JluHaMu4eckue M CTaTHUCTUYECKUE 3aKOHOMEPHOCTH B (HU3UKE.
Cratuctuueckuit meron uccinenopanus cucreMm. da3oBoe mpocTpaHcTBO, (azoBas TOuka, (hazoBas
aueiika. [Tonarue o pynkuuu pacnpenenenus. CTaTUCTUYECKOE YCPETHEHHUE.
Pacnpenenenne MakcBemna (pacnpelesieHue MOJIEKYJd 10 aOCOJIIOTHBIM 3HAYEHHUSAM CKOPOCTH).
Cpennue ckopoctd Mosekyl.  bapomerpuueckas Qopmyna. Pacnpenenenue  bosblmana.
Pacnpenenenne Makcgemia — bonbsiimMaHa.

Tewma 3. PeasibHble ra3sl

Copnepxanne Tembl. Cuibl MEKMOJIEKYJIIDHOTO B3aUMOJIEHCTBUS B rasax. YpaBHeHUe Ban-
nep-Baanbsca. M3oTepmbl peasibHOro rasza. MeractabuiabHble cocTOsiHUS. KpuTndeckoe cOCTOsSHHE.
BHuytpennss sHeprus peanbHoro raza. ekt xoyns — Tomcona. CxxmxeHue razoB M MoJydeHHe
HU3KHUX TEMIEPATYP.

Tema 4. CBoiicTBa )KUAKOCTEN

CopnepxaHue TeMbl. XapaKTEpUCTHKA KHUAKOro cocTosiHuA. CTpoeHue x)uakocrel. biavkaui
nopsiiok. [loBepxHocTHOE HaTshkeHue. CHIlbl, BO3HMKAIOUIME HAa KPUBOM IMOBEPXHOCTH JKHUIKOCTH.
@opmyna Jlammaca. YcioBusi paBHOBecus Ha rpaHuue IByX cpea. Kpaesoin yron. CmauuBanue.
KanumnsipHele sBieHuUs.

Tema 5. CBoiicTBa TBEpABIX TEI

Conepxxanne TeMmbl. AMOpQHBIE U KpUCTaJUIMYecKHe Tena. Kpucrammuueckas pelieTka.
JansHuii mopsaok. Ymopyras v miaactudeckas aegopmanuu. 3akoH ['yka. JleekTsl B KpucTauiax.
XKuakue KkpucTaibl.

Tema 6. DneMeHTs! GU3NUECKON KUHETUKU



Copnepxanue Templ. IloHsTHE CTOJNKHOBEHHMS. YIpPYroeé M HEYNPYroe CTOJIKHOBEHMSI.
[MpunensHoe paccrosiuue. PaccessHue wactuil. CpenHss anuHa cBoOogHOTO mpobera. [lpunHnmmn
JIETAJIbHOTO PAaBHOBECHSI.

[lonsarue o ¢usnyeckoit kunetuke. HepaBHOBecHbIe cucTeMbl. Bpems penakcanuu. SIBnenus
neperoca.  Juddysusa.  Koapdumment  muddy3mn.  TeruompoBogrocts.  Koaddumment
TEIUIONPOBOJHOCTH. BsizkocTh (BHyTpennee tpenme). Koadduument Bszkoctu. JnHamuyeckas u
KMHEMAaTHYeCKasi BA3KOCTb.

Tewma 7. IlepBoe HayaJ10 TEPMOAMHAMUKHA

Conepxanue TeMbl. CTaTUCTUUECKUN U TEPMOJMHAMUYECKUM MeTO/bl. TepMoauHaMHuuecKas
cucrema. TepmoauHamuueckuil mpouecc. OCHOBHBIE TEPMOJMHAMUYECKHE IOHATHS: BHYTPEHHSS
sHeprus, pabora, Temiora. POpMyIUPOBKH MEPBOTO Hayajda TEPMOJAMHAMUKH. YpaBHEHHE IMEPBOTO
Hayajia TEPMOJUHAMHUKHU. TemIoéMKOCTb. 3aBHCHMOCTbh TEIUIOEMKOCTH HJIEalIbHOIO ra3a OT BHJIA
nporecca. Dopmyna Maitepa. Pabota, coBepiiaemasi ra3oM MmMpu M30MpoIeccax. IHTAIbIUs (TEIIoBast
¢byHkus). AquadaTudeckuil mpouecc.

Tenno€MKoCTh TBEPABIX TEN.

Tewma 8. Bropoe Hauano TepMoAMHAMUKH

Copnepxanue TeMbl. PaBHOBecHbIE M HEpPAaBHOBECHBIE COCTOSHUS cUcTeMbl. OOpaTumble U
HeoOpatumple mporecchl. Kpyrosoit mporecc  (muki).  DOpMyNIHpOBKH  BTOPOTO  Hadaia
tepmoanHamMuku. [lukn Kapno um ero KIIJ[ mis waeanbHoro rasza. TemoBele JBUTATENd U
xosoqwiibHble MamnHbl. MakcuManelbiii KIIZI TemuioBoro nsurarens. DHtponus. CTaTHCTHYECKUI
BeC (TepMOAMHAMUYECKasi BEPOATHOCTD). 3aKOH BO3paCTaHUS SHTPOIIHH.

CrarucTuueckoe TOIKOBAaHWE BTOPOrO Havajaa TEPMOIUHAMUKH.

Paznen 3. DnekTpryecTBO M MarHeTU3M

Tema 1. DneMeHTbI TEOPUU TOJIS

Copepxanne Tembl. CkalsipHble M BEKTOpPHbIE NOJS B ¢Gu3MKe. ['paiueHT CKaISPHOTO TOJISL.
JluBepreHiuss BeKTOpHOTO ToJia. Porop BektopHoro mojs. Omepatop ['ammibroHa (omeparop
«Habnay). Onepatop Jlamnaca («iamnacuan»). Hekotopble HHTErpalibHbIE TEOPEMBI.

Tema 2. Hanpsik€HHOCTD JEKTPUYECKOTO MOJIA B BAKyyMe

Conepxxanne Tembl. OnekTpuueckuil 3apsan. CoxpaHeHHE M HMHBAapUAHTHOCTh 3apsija.
Huckpernocts 3apsiaa. 3akon Kynona. [lonstue anekrpoctatuueckoro nosis. CuiaoBble TMHUN (JIMHUU
HanpsbkeHHocTH).  [lpuHmmn — cymepro3unuu — anekTpoctaruyeckux —nojeil. Ilotok  BekTopa
HanpsbkeHHOCcTH. Teopema ["aycca juist 31€KTpOCTaTUYECKOTO OISl B BaAKyyMe U €€ CBSI3b C 3aKOHOM
Kynona. {uddepenunansuas gpopma teopemsl ['aycca. [Ipumenenue teopemsl ['aycca mis pacuera
TMIOJICH.

Tewma 3. IloTeHuuman 3IEKTPOCTATUYECKOTO OIS

Copnepxanne TeMbl. PaboTa cun s1eKTpocTaTHuecKoro mnois. LIMpKynsaius HanpssKeHHOCTH
IEKTPOCTATUUYECKOTO MOJsA. POTOp HANpsHKEHHOCTH 3JEKTPOCTATHUECKOro moJjis. [loTeHnuansHoCTh
(KOHCEpBATUBHOCTH) EKTpocTaTuyeckoro noud. [lorenuuan. Paznocts noteHuuanoB. CBsA3b MEXAY
MOTEHIMAJIOM U HANPSKEHHOCTBIO JIEKTPOCTATUYECKOTO NOJIsA. YpaBHeHHe Jlatuaca. Dnexkrpuueckuii
JMTIONb. DNEKTPUYECKUA MOMEHT AUIONSA (AUNOIbHBIA MOMEHT). [loTeHInan 1 HanpsKEHHOCTh OIS
aunoss. MOMEHT cuil, JEMCTBYIOLIUI Ha AMIIONb BO BHELIIHEM IEKTPUYECKOM TOJIE. DHEPIHsl AUIIOIIA
B JJIEKTPUYECKOM II0JIE.

Tema 4. JIndneKkTpUKU B JIEKTPUIECKOM I10JIE

Conepxxanne Tembl. CBOOOJHBIE W CBA3aHHBIE 3apsabl B BemiecTBe. CTOpPOHHME 3apsiibl.
[lonsipHple M HENOJSApHBIE MOJEKYdbl. THUmbl  AMAIEKTpUKOB. VoOHHAs, dJIEKTpOHHas U
OpUEHTalMOHHas mojspuzauuu. [lomsapusyemocts  Mousiekynbl.  [lonsspu3oBaHHOCTH  (BEKTOp
noysipuzanuu). OgHOpoAHAass U HEOJHOpOAHAs moJisspu3auuu. CBsA3b TMOJNSAPU30BAHHOCTU €



IIOBEPXHOCTHON IUIOTHOCTBIO IMOJIIPU3ALIMOHHOIO 3apsja. Jluanekrpuyeckas BOCHPUHMYHMBOCTH
BelllecTBAa U €€ 3aBUCHMOCTb OT TeMIieparypel. Teopema l'aycca miis 3I€KTpUYECKOro IIOJIA B
OUDJIEKTPUKE.  DJEKTPUUECKOE  CMELIEHME  (2JEKTpUuYecKas  MHIYKIUS) B JIUAJIEKTPHUKE.
JusnexTpuueckas MPOHUIIAEMOCTb Cpefbl. BbIUMCIEHHE HAIPSHKEHHOCTH 3JIEKTPUUYECKOTO IOJs B
IUdIeKTpUKe. ['paHnYHbIE YCIOBUS JUIsl AIEKTPUYECKOTO IOJIsI HA TPaHULIE pa3jena “IUIIEKTPUK —
manekTpuk’”’. CerneroaniekTpuku. Tema 5. IIpoBOAHUKY B JIEKTPUYECKOM I10JIE

Copnepxanue Tembl. Pacnpenenenue 3apsaoB B IPOBOJHUKE. DJIEKTPOCTATHUECKOE I10JIE
BHYTPM U CHapyXu [pOBOJAHMKA. ['paHMuYHBIE YCIOBHUS Ha TpaHULE “TPOBOJHUK-BAKyyMm .
DNEeKTpUYECKUe CBOMCTBA MPOBOASAIICH 000JI0YKH. JEKTpocTaThueckas 3amurta. Meroa
n300paxeHuii. ['paHWYHBIC YCIOBUS HA TpaHHIEC TIPOBOJHUK-IUIICKTPUK’. DICKTPOEMKOCTH
YEAUHEHHOTO TPOBOJHHUKA, CHUCTEMBbl IPOBOJHUKOB M KOHJAEHCATOpa. OJEKTpUYEeCKas SHEeprus
CHUCTEMbl TOYEUHBIX 3apsioB. OHEPrusl 3apsyKeHHOTO IPOBOJHMKA, CHUCTEMbl IIPOBOJHUKOB U
KOHJIEHCaTopa.  DHEprus  dJeKkTpocTaThueckoro  moiyisi. OO0béMHas  IJIOTHOCTb  BHEPTrUu
AJIEKTPOCTATUYECKOTO MOJISI.

Tema 6. IlocTOSIHHBIN 37IEKTPUUECKUN TOK

Copnepxanuie Tembl. XapaKTEPUCTUKH 3JIEKTPOCTATUYECKOTO TOKa: IUIOTHOCTh TOKa, CHUJa
TOKa. YCJOBHME CYIIECTBOBAHMS AJIEKTpUUYecKoro Toka. CTopoHHHE Cuibl. Pa3HOCTh MOTEHIMAJIOB,
HanpspkeHue,  anektpomBwkymas — cmwia  (DJC).  Kmaccuueckass — 37eKTpOHHas — TEOPHs
ANIEKTPOIPOBOAUMOCTH MeTayuioB. 3akoHbl Oma u Jxoynsa-Jlenna B nuddepenmansaoit gpopme.
3akonbl Oma u JIxoynsa-Jlennia B uHTEerpansHoi Gopme. 3akoH OMma Il HEOJHOPOTHOTO y4acTKa
neriu.  [IpaBuma  Kupxroda.  HemocrarodHOCTh — KJIACCHMUECKOW — DJIEKTPOHHOM  TEOPHH
AIIEKTPOTIPOBOAUMOCTH.

Tema 7. MarHuTHOE MOJIE B BaKyyMe

Conepxanne Tembl. 3akoH Amniepa. MaruutHas uaaykius. 3akoH buo — Casapa (3akoH bruo —
CaBapa — Jlannaca). [Tonsatue marautHOTO TOJIsL. [IpUHIMIT Cymeprio3UIMM MarHUTHBIX Tosie. Cua
Jlopenua u cuna Amnepa. BUTOK ¢ TOKOM B MarHUTHOM Tojie. MarHUTHBII MOMEHT. MOMEHT cuil,
JNEUCTBYIONIUI HAa paMKy ¢ TOKOM BO BHEIIHEM MAarHUTHOM ToJjie. MarHuTHOeE 1moJie NPsSMOJIUHEIHOTO
U KpYroBoro TokoB. L{UpKymsius BeKTOpa MarHUTHOM MHIYKIMH. 3aKOH MOJHOTO TOKa (TeopeMa o
UUPKYISUUU UHIYKIUA MarHUTHOTO TMoJisA) B Bakyyme. [IpuMmeHeHHe 3akoHA IOJIHOTO TOKa ISt
pacuera MarHUTHBIX TMOJeil. MarHuTHoe moJjie JUIMHHOTO COJIEHOMJa W Topoujaa. MaraurHoe
B3aUMOJIeHiCTBUE TOKOB. EnuHuma cuisl Toka — ammep. BuxpeBoe moiie ABMXKYILErocs 3apsja.
HMHBapuaHTHOCTH 2JIEKTPUUECKOTO 3apsia.
MarauTtHoe 1noJjie Kak peasITUBUCTCKUM dPPeKT.

Tema 8. MarauTHoe 110J1€ B BELIECTBE

Copepxanune Tembl. [loHsTHE MarHUTHOrOo MOMEHTa aroma. MUKpPO- U MaKpPOTOKH.
Mounekynapusie Toku. HaMaranueHHOCTh (BEKTOp HaMarHMYKMBaHUA). MarHuTHas BOCIPUUMYHUBOCTh
BelIECTBA M €€ 3aBHUCHMOCTh OT TEMIEpaTypbl. 3aKOH IOJHOTO TOKa (TeopeMa O UUPKYIALUH
HaIPSDKEHHOCTH MarHMTHOTO MOJIs) B BemlecTBe. Hanpspk€HHOCTh MarHUTHOTO IOJISL B BELIECTBE.
MarnuTHas NpoHUIAEMOCTh cpeabl. HIyKIMs MarHUTHOTO TOJI B BELIECTBE. | paHUYHbBIE YCIOBHS
JUIsl MATHUTHOTO TIOJIA Ha TpaHMIle pasnena AByX cpeld. Tumnsl marHetnkoB. Touka Kropu. /JomeHsl.
KpuBas HamarununBaHusl.

Tema 9. DnekTpoMarHuTHas UHIYKIUS

Conepxanne Tembl. OnbiT @apaned. MarauTtasiii notok. J/IC nHaykuuu. OCHOBHOHN 3aKOH
AJIEKTPOMArHuTHOM WHAYKIMU (3akoH @apanes). BbIBoJ OCHOBHOIO 3aKOHA 3JIEKTPOMArHUTHOM
MHIYKLIAY U3 3aKOHA COXPAaHEHUs SHEPTUH, a TAK)KE€ Ha OCHOBE NIEKTpOHHOM Teopuu. IIpasuio Jlenna
(3axon Jlenua). SIBnenue camoumHAYKIMH. MHIYKTUBHOCTh. VHAYKTMBHOCTH JJIMHHOTO COJIECHOM[A.
Toku 3amblKaHUsI U pa3MbIKaHUs LIeNH. SIBIeHUE B3aUMHON MHAYKUMH. B3anMHas MHAYKTUBHOCTD.
OHeprus MarHUTHOTO TOJIS.



OOBbEMHAS TUIOTHOCTH SHEPTHH MAaTrHUTHOTO TIOJIS.

Paznen 4. Konebanust 1 BOJIHBI

Tema 1. Mexannueckue koneOaHus

Copnepxanne TeMbl. CBoOomHBIE (COOCTBEHHBIC) U BBIHYXKJEHHBbIC KojeOanus. [lonsrue o0
aBTokoJieOanmsx. JuddepeHnuanisHoe ypaBHEHHWE TapMOHHYCCKMX KOJICOAHWMH W €ro pericHue.
XapakTepUCTUKU TrapMOHMYECKHX KojeOaHui. [loHATHE O rapMOHMYECKOM U AHIAPMOHHYECKOM
ocuwuisitope. M30xpoHHOCTh  KosneOaHU. OHeprusi TapMOHMYECKUX KoJjebanuil. CroxkeHue
OJIMHAKOBO HANPABJICHHBIX (CKAIAPHBIX) TAPMOHUYECKUX KOJIeOaHui. MeTo/1 BEeKTOPHOM AMarpaMMel.
buenus. CnoxeHue B3aMHO NEPIEHANKYISIPHBIX (BEKTOPHBIX) FApMOHMUYECKUX KojeOaHul. Durypol
Jluccaxy. JuddepennuanibHoe ypaBHEHHE 3aTyXalIIUX KoJeOaHUH W €ro  pelicHHe.
Anepuoaunueckuid mpouecc. Yactora u kodpuuueHT 3aryxaHus. Jlorapupmuueckuili AEKpEMEHT
3aTyxaHus U JOOPOTHOCTH KojebaTenbHOU cucTeMsbl. JuddepeHnnanbHoe ypaBHEHNE BBIHYKIEHHBIX
KojeOaHuil U ero pemnieHve. AMIUIMTYAa U ¢Ga3a IpHU BBIHY)KJIEHHBIX MEXaHHYECKHX KOJIeOaHUSX.
Mexannueckuii pezoHaHc. Pe3oHaHcHble KpuBble. CooTHOLIEHHME Mexay (a3zamMu BbIHYXAarolen
CHJIBI M CKOPOCTHU IIPU MEXaHUYECKOM pe3oHaHce. CrieKTp kosebaHuil, MoHATHE 0 pasnoxeHun dypoe.

Tema 2. MexaHU4€CKUE BOJIHBI

Copnepxanue Tembl. MexaHu3sM oOpa3oBaHHs MEXaHMYECKHMX BOJH B YIPYyroil cpene.
[IpononbHbIe U NoNepevHbIe BOIHBI. BoTHOBOE ypaBHEHUE U €ro pelieHue. ['apMoHnYeckre BOJHBI U
UX XapakTepUCTUKU. Y JapHble BOJHBI. [I[pUHIMI cynepno3uuy BOJIH U TPaHMIIA €T0 MPUMEHHUMOCTH.
dazoBasi CKOPOCTh M AMUCHEpcHs BOJH. BOMHOBOM makeT M rpymmoBas cKopocTb. [loHsaTtHe 0
korepeHTHOoCcTH. MHTEepdepennus BosH. Crosune BoiHBL Oddekt Jlommepa ans 3BYKOBBIX BOJIH.
VYabTpa- u nHppa3ByKH.

Tema 3. DneKkTpoMarHuTHEIE KOJIeOaHUS

Conepxanne Tembl. JuddepeHmaipsHoe ypaBHEHHE KoJie0aHUH B KOJIeOaTeTbHOM KOHTYpE U
ero pemenue. JuddepeHnmaapHoe ypaBHEHHE 3aTyXaroOMIMX 3JEKTPOMArHUTHBIX KOJIGOAaHWUN U €ro
pemenue. Yactora U K03PGUIHMEHT 3aTyXaHUS JIEKTPOMAarHUTHOrO Kosiebanus. Jlorapupmuyeckuii
JEKPEeMEHT 3aTyXaHusi U JO0OpOTHOCTh KOHTypa. [uddepenunansHoe ypaBHEHHE BBIHYXKJIEHHBIX
AIIEKTPOMArHUTHBIX KojJeOaHUN U ero pemeHwe. AMIDIUTYZa M ¢da3za MpH  BBIHYKIECHHBIX
AIIEKTPOMArHUTHBIX KojeOaHusix. Pe3oHaHc B kose0OaTeqbHOM KOHType. Pe3oHaHCHBbIE KpuBbIE UIs
HaIpsDKEHUA U CUJIbl TOKa. [lepeMeHHBIi TOK.

Tema 4. D1eKTpOMarHuTHbIE BOJIHBI

CopnepxaHue  TEMBL. @dapaneeBckass W MAaKCBEUIOBCKasi  TPAKTOBKM  SIBJICHUS
ANIEKTPOMAarHUTHOM MHAYKUMHU. TOK cMmeleHus. OiieKTpoMarHuTHoe Imosie. Cucrema ypaBHEHUU
MakcBemia. BosiHOBoe ypaBHEHME i 3JIEKTPOMArHUTHOTO IMoyisi M ero pemieHue. CKopocTh
pacpoCTpaHEeHHUsI AIIEKTPOMAarHUTHBIX BOJIH B cpefaXx. OCHOBHBIE CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
Bekrop [IlokiHTuHra. HMMmIynbsc 3ieKTpoMarHutHoro mnoJist. HMsznydenue punosis.  Juarpamma
HanpasiieHHOCTH. DPdexT Jlomiepa st 3IeKTpOMarHuTHLIX BoJH. [1Ikasna 3JeKTpOMarHUTHBIX BOJIH.

Pazgen 5. OnTuka

Tema 1. 'eomerpuueckas onTuka

CognepxaHue TeMbl. OJEKTpoMarHuTHas mnpupoja cserta. [IpuHiun [rolireHca. 3axoHbI
OTPaKEHHsI U TpeNoMJIeHHs. AOCONIOTHBIM M OTHOCUTEIbHBIM Moka3arenu mnpenomsenus. ITomHoe
BHyTpeHHee oTpakeHHe. CBeToBOAbL. ['eoMmeTpuueckas ONTHKA KaK MPEAEIbHBIN ciydail BOJHOBOM
onTUKHU. ONTHYECKHE UHCTPYMEHTBHI.

Tema 2. UnTepdepenuus ceta

Copnepxanne TeMbl. MOHOXpOMAaTHYECKHE W HEMOHOXPOMATHYECKHE BOJIHBL. [IpmHIimn
CYINEPIO3UIUN U UHTEHCUBHOCTD IIPU CJIOKEHUH CBETOBBIX BOJIH. BpeMeHHAs KOrepeHTHOCTh. Bpems
U JUIMHA KorepeHTHocTu. IIpocTpaHcTBEHHas KOrepeHTHOCTh. Paamyc korepeHTHOCTH. OnTHueckas



mmuHa nmytH. Onrtudeckas pasHocTh xofa. Pacduer wuHTEp(EpeHIMOHHOW KapTHUHBI OT JABYX
KOI€pEHTHBIX UICTOYHHUKOB. [10J10CHI paBHOM TOJILKHBI U PAaBHOTO HAKJIOHA.
MmuoroyueBas natepdeperius. CriocoObl OTyISHHS] KOTePEHTHBIX Jiydeld. aTepdepomeTpsi.

Tema 3. Judpakmus cBeta

Copnepxanue tembl. [lpunnun [toiirenca — @penens. Meron 300 @penens. [Ipsmonunerinoe
pacnpoctpanenue cBera. Judpakmus Openens. Judpakiums DpeHens oT Kpyrjioro OTBEPCTHS H
kpyrioro aucka. Judpakuus @Ppenens or kpas nonymiockoctu. Crnupans Kophro. udpaxuus
®payrarodepa oT OECKOHEYHO TMHHOU mpsMoit menu. Jndpakimonnas pacxoauMocTs. Judpakmus
OT OJIHOMEPHOU TU(PAKIIMOHHON PELIETKH.
Pa3pemaromias ciocoGHOCTh ONTUYECKUX HHCTpYMEHTOB. [loHsTHE O rosoTpaduu.

Tewma 4. Tlonspuzanus cBeta

Copnepxanne TeMmbl. EcTecTBeHHBII M MONSApU30BaHHBIM cBeT. CTeneHb MNOJSPU3ALNH.
[Tonsipuzanus cBeTa Nnpu NpeoMIIEHUN U oTpaxeHuu. 3akoH bprocrepa. [lonsgpuzanus npu 1BoiHOM
aydyenpenomieHuu. OOBIKHOBEHHBII U HEOOBIKHOBEHHBIM Jyuu. Omnruyeckas OChb KpHUCTaUIA.
[lonsipounpl U monspusanuoHHble Npu3Mbl. llonspusaTopsl W aHanmu3aTopbl. 3akoH Maoca.
[TonmyBosIHOBBIE W 4YETBEPTHBOJHOBBIE IUIACTUHKU. VIcKyccTBeHHasi onTHYecKas aHU30TPOIUS.
OnTnueckas akTUBHOCTH BeniecTBa. Dpdext Dapanes. Tema 5. [lucnepcus cBera

Conepxanue TeMbl. 3aTPyJHEHHS B JIEKTPOMarHuTHOM Teopur MakcBesuia. HopmanbHas u
aHoMalibHas aucrepcu. Metoasl HaOmoaeHus nucnepcud. [Tpusmatuueckuid u aAudpaknoHHBIHN
CHEKTphI. DIJIEKTpOHHasA Teopus aucnepcuu ceera. llornomenune cBera. 3akoH byrepa. LlBeta ten u
cnekTpsl norjomieHus. Pa3men 6. KBantosas dusuka

Tema 1 DnemMeHThI KBaHTOBOM ONTHUKHU

Conepxanne TteMbl. TemoBoe wu3iydeHue. PaBHOBECHOE H3IydeHHE. XapaKTepUCTUKU
TEIUIOBOTO  M3iIydeHus. AOCOOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana bonmpiimana u
3akoH BuHa. Pacmpenenenue 3HEpruu B CIEKTpe aOCONIOTHO 4YepHOro Tena. dopmyna Panes-
Jlxuaca. YnbprpaduonetoBass karactpoda. KsantoBas rumore3a u dopmyna Ilmanka. BaemrHwmit
dhoTornekrpuueckuii 3pdext u ero 3akoHel. DotoHbl. DPdexkr KomnrTona m ero teopus. Mosenb
atoma Pesepdopna. [Toctynater bopa. ATom Bogopoa.

Tema 2 DneMeHTbI KBAHTOBOM MEXaHUKH

Conepxxanne tembl. ['unotesa ne bpoinsg. DkcrniepuMeHTANIbHOE NOATBEPKIACHUE BOJHOBBIX
cBolicTB  MuKpoyacTuil. COOTHOIIEHHE HeompeaesieHHOCcTe. BoyiHOBast (yHKIUSA, €€ CBOWCTBA M
cratuctudyeckuid cmbicia. Hecranmonapuoe ypaBHenue Ilpegunrepa. CranuoHapHOE ypaBHEHHE
[peaunrepa. Yactuna B NOTeHUMAIbHOW siMe. [IpoxokieHuHe dacThlbl 4yepe3 MOTEHUUAIbHBIN
6aprep. KBanTOBBIN rapMoHMUECKUd ocuUIsATOp. YpaBHeHue llpenunrepa ans siekTpoHa B aToMe
BoJiopoJia. ['maBHOE, OpOUTaTbHOE M MAarHUTHOE KBAaHTOBBIE YKciia. KBaHTOBaHME SHEPrUU JIEKTPOHA
B aToMe Bojopoaa. Cnektp atoma Bojaopoaa. [IpaBuno ordopa. OpOuTtanbHBI 1 MAarHUTHBI MOMEHT
anektpoHa. CoOOCTBEHHBIH MEXaHUYECKHH MOMEHT MMITyJabca dSJeKTpoHa (cnuH). CHuHOBBIN
MAarHUTHBIA MOMEHT 3JeKTpoHa. CIIMHOBOE U MarHUTHOE CIIMHOBOE KBaHTOBbIE uucia. OnsiT [ITepna
n I'epmaxa. Ilpunumn 3anpera Ilaymu. Ilepuonnueckas cucrema sneMeHTOB — MeHjeneeBa.
[lormomenue, CNOHTaHHOE W MHIAyLHMpOBaHHOE H3iydeHue. Jlazepsl. [IpuHuun neiicTBus na3epos.
Kinaccuueckas teopus temnoemkocTd. 3akoH /lronmonra u Iltu. KBaHTOBasg Teopusi TEMIOEMKOCTH
OnuHireitHa. Teopus temnoeMkoct [lebas. @oHoHbl. bo3oHbl U hepmuonsl. [loHATHE 0O KBAaHTOBBIX
cratuctukax boze-Oinmreitna u ®epmu-/lupaxa.

Tema 3 OcHOBBI (U3HUKH ATOMHOTO SIpa U JIEMEHTAPHBIX YaCTHII.

Conepxxanne Tembl. XapaKTEpUCTUKU aTOMHOTO sifpa. Mojenu atoMHOTO siapa. Macca u
SHEPrus CBS3M s/pa. 3aKOHBI PAaAHMOAKTUBHOTO pacnana. Anbga-, 6eTa- U raMmma-u3nydeHue. SaepHeie
peaklMM U 3aKOHbI coxpaHeHus. Peakuus nenenus anep. Llennas peakuus aenenus. Peakuus cuHtesa



aTOMHBIX siyiep. llpoGrema ympaBisieMbIX TEPMOSJIEPHBIX peakiuid. Bunusl B3aumMoaeWcTBUN U
KJaccu(uKaIus IEMEHTAPHBIX YacTULl. MeTO/Ibl pETUCTpalliy dJIeMEeHTapHbIX YacTull. Kocmuueckue
nyun. Yactuisl 1 anTHYacTULbl. HelTpuHO.

CoaepikaHue NPAKTHYECKUX 3aHATHH 110 AUCHMILJIMHE
2 ceMecTp

Paznen 1. Mexanuka

Tema 1. Kunemaruka noctynaTesbHOTO ABUKEHUS

CopepxaHue NHpakTHUYECKUX 3aHATHH. MarepuanbHas touka (dactuna). Cuctema ortcyera.
NuepupmaneHble cucremsl orcuera. Pamguyc-Bexkrop. IlpuHumnm otHOcurensHOCTH [ anmies.
Tpaexropus. [loctynarenbHOe IBUKEHHE TBEPAOTO TEA.

Tewma 2. KunemaTuka BpalaTesIbHOTO IBUKEHUS

CopnepxaHue NMpakTUYECKUX 3aHATUN. Paguyc kpuBH3HBI TpaekTopuu. JIMHEWHas CKOpPOCTh U
JTuHeitHoe yckopeHue. TaHreHIManbHOE M HOpMaibHOE ycKopeHHus. CBsi3b MeXay JUHEHHBIMU U
YTJIOBBIMU KHHEMAaTUYECKUMU BEJIMYUHAMH.

Tewma 3. /[nHaMuKa NOCTyNaTeIbHOTO IBKEHUS

Conepxanne mpakThdeckux 3aHsTui. [lepBbiii 3akoH HbrOTOHA M MOHATHE WHEPUUATIBHOU
cuctemMbl orcuera. Brtopoil 3akoH HplOTOHAa M TOHATHE CHUJBI, MAcChl U WMIYJbCAa. YpPaBHEHHE
JIBIDKCHHS.

Tema 4. [IluHamMuKka BpamaTeaIbHOTO JTBUKEHUS

ConepxaHue NpaKkTUYECKUX 3aHATHH. MOMEHT cuiibl. MOMEHT uMITyJibca. MOMEHT MHEPIIHH.
Teopema Illteiinepa. YpaBHEHHME MOMEHTOB (CBS3b MOMEHTA HWMITYJIbca C MOMEHTOM CHIJIBI).
VYpaBHEHHE BpaIIaTEIbHOTO ABUKEHUS TBEPIOIO T€la OTHOCUTEIBHO HEMOABUKHOM OCH.

Tema 5. 3akOHBI COXpaHEHUS

ConepxaHue NPAKTUYECKUX 3aHATHH. 3aKOH COXPAHEHUs HMMITYJbCa. 3aKOH COXpaHEHUs
MOMEHTa UMITYJIbCA.

Paznen 2. OcHOBBI MOJIEKYIISIPHON (PH3UKH M TEPMOJUHAMUKH

Tema 1. MosekynsipHO-KMHETUYECKAsl TEOPHUS ra30B

ConepxxaHue NMpakTUYECKUX 3aHATHN. (OCHOBHBIE TOJIOKEHHUS MOJEKYJISPHO-KUHETUYECKON
TEOpUH BellecTBa. MUKpPO- 1 MAKPOCOCTOSTHUSL CUCTEMBI.

Tewma 2. IlepBoe Hayas10 TEPMOIMHAMUKHU

ConepxaHue NpakTUUECKUX 3aHATHI. OCHOBHBIE TEPMOJUHAMUYECKUE MOHSITHS: BHYTPEHHSS
sHeprusi, pabora, Temnota. POpMyIUPOBKH MEPBOTO Hayajga TEPMOJWHAMUKU. YPaBHEHHE MEPBOTO
Hayaja TEepPMOJUHAMMKHU. TermnoéMKOCTh. 3aBUCHUMOCTh TEIUIOEMKOCTH HICAIBHOTO ra3a OT BUAA
npouecca. Dopmyna Maiiepa. Pabota, coBepiiaemasi ra3oM Mpu U30MIpoIeccax. DHTANBINS (TEIUIoBast
¢bynkuus). Aauadaruyeckuii mpouecc. TenaoéMKoCcTs TBEPBIX TEII.

Pa3nen 3. DnexTpuuecTBO U MarHeTU3M

Tema 1. Hanpsik€HHOCTB AJIEKTPUYECKOTO M0JI B BaKyyMe

Copnepxanne npaktudeckux 3aHATHN. 3akoH Kynona. IloHsATHE 27€KTpOCTATHYECKOTO MOJIS.
CunoBble MUHUM (JMHUM HampspKeHHOCTH). [IpHHIMI cynmeprno3uiuu 3MEeKTPOCTaTUYECKUX IOJIEH.
IToTox BekTOpa HampskeHHOCTH. TeopeMma l'aycca mist 2JI€KTpOCTATHYECKOTO MOJS B BaKyyMe M €€
CBs3b C 3ak0HOM KynoHna.

Tema 2. TloTeHuman 3J1€KTpOCTaTUYECKOTO MOJIS

Copnepxanne NMpakTUYeCKUX 3aHATUH. PaboTa cui snexTpocTatndeckoro mouis. Llupkyssuus
HaIpPSDKEHHOCTH DJIEKTPOCTATUYECKOrO MOJsA. POTOp HampsyKEHHOCTH 3JIEKTPOCTATHYECKOIO IOJIS.



[ToreHunanbHOCTh  (KOHCEPBATUBHOCTH)  AJeKTpocTathyeckoro mons. [loTennuman. PasHocTs
noTeHuaaoB. CBs3b MEXAY MOTEHIIUAIOM U HAMPSHKEHHOCTHIO AJIEKTPOCTATUYECKOTO OIS,

Coaep:xkaHue JIa0OPATOPHBIX 3aHATHI MO TUCHUILTHHE | cemecTp

Paznen 1. Mexanuka

Conepxanne nmabopatopHbix 3aHaTuid. JlabopatopHas pabora Ne 1-5 M3yueHue nWHAMUKH
BpaIIaTeIbHOTO IBMKCHHS TBepAoro Tena. JlaboparopHas padora Ne 1-9
Omnpenenenne MOAyJs CABHTa METAJUIOB METOJOM KPYTHIBHBIX KosieOanuit Pasgen 2. OcHOBBI

MOJICKYJISIPHON (DU3UKH U TEPMOIMHAMHUKHU

Conepxxkanmne sabopatopHbix 3aHsaTuil. JlaboparopHass padorta Ne 2-2  Omnpenenenue
Kod(GUIMEeHTa BA3KOCTH )KUIKOCTH U 9Uclia PeiHOIBIca METOIOM MTaIA0NIeTo B )KUIKOCTH MIapHKa

Jlabopatopnast pabora Ne 2-3 OmpeneneHue CKOPOCTH 3ByKa B BO3JAyXe U TOKa3aTels
aanabaThl BO3/lyXa METOJIOM CTOSTUYEH BOJTHBI

Jlabopatopnast pabotra Ne 2-7 Ompenenenue Tmoka3aTessi aauadaThl BO3AyXa METOJOM
Knemana-/le3opma.

2 cemecTp

Paznen 3. DnekTpu4ecTBO U MarHeTU3M

Conepxxkanne  mabopaTopHbix 3aHsaTHi. JlaGopatophnas pa6ora Ne 3-1 H3syuenwme
AIIEKTPUYECKOTO OIS

JlabopaTtopnast pabota Ne 3-3 MocTOBOI MeTO H3MEPEHUH

JlaGopatopnast pabora Ne 3-8 H3ydeHue sBICHHE 3ICKTPONPOBOAHOCTH M OTMpEICICHUE
YAETBHOTO COMPOTUBJICHMS METalia

Pasnen 4. Konebauus 1 BOJIHEI

Conepxkanne JnabopaTopHbIX 3aHsATui. JlaGopatopnas pabGora Ne 4-2 H3smepenue
MHIYKTUBHOCTHU KaTYIIKU MO €€ aKTUBHOMY U PEaKTHUBHOMY COTIPOTHBICHUSM

JlaGopaTtopnast pabota Ne 4-4 MccnenoBaHus dJIEKTPUUYSCKUX KOJIEOAHUN 3BYKOBOM YacTOTHI C
MTOMOIIBIO AIEKTPOHHOTO ocuusuiorpada

Pazzen 5. Onrtuka

Conepxanne nabopaTopHblx 3aHsATUN. JlabopaTtopHas pabora Ne 5-3 OmnpenencHue IITUHBI
CBETOBOM BOJIHBI C MOMOIIBIO Kojiell HproToHa

JlaGopaTopnass pab6ota Ne 5-5 OmpeneneHue JIUHBI CBETOBOM BOJHBI C IOMOIIBIO
TU(PPaKIMOHHOMN PEIIeTKH

Paznen 6. KBanToBas ¢usuka

Copepxanne nabopaTopHbIx 3aHsaTHil. JlabopaTopnast padota 6-1 OmnpeneneHue MOCTOSHHOM
Credana-bonbimana

JlaboparopHas pabota 6-2 N3yuenue BHerHero Gporodpdexra u BaKyyMHBIX (OTOIIEMEHTOB

5. OEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU,
MNPOMEXYTOYHOM ATTECTAIIMHA IO U'TOT'AM OCBOEHU S TUCIHUTLIIMHBI

1 YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSITEJIbHOM PABOTHI
CTYJIEHTOB

5.1. Texkymmii KOHTPOJIb YCHEBAeMOCTH (pEHTHHI-KOHTPOJIb 1, PEUTHHI-KOHTPOJbL 2,
PEUTHHT-KOHTPOJIb 3).
BOIPOCHI JIJIsI TIPOBEJAEHUA PEUTUHT-KOHTPOJISA
1 cemectp
Pelitunr-kontposas Nel



®

10.
11.
12.
13.
14.
15.
16.
17.
18.

MexaHnueckoe ABWKEHHE Kak mpocredmias ¢gopma IBmwkeHus Marepuu. Cucrema oTcyera.
[Mpunnun otHocutensHocTu ["amunes. [IpeoOpazoanus ["anunes. Paguyc Bekrop.
MarepuanbHas Touka (4yactuua). Tpaektopus. Paguyc kpuBu3HBI TpaekTopuu. JInHelHas
CKOPOCTb U JIMHEHHOE ycKopeHue. [locTynarenbHoe ABUKEHUE TBEPAOIO Tea.
TanrenumanbHoe M HOpMalibHOE YycKOopeHus. CBA3b MEXIy JMHEHMHBIMH M YIJIOBBIMU
KMHEMAaTUYECKUMU BEIMUYMHAMU.

IlepBbiii 3axkoH HplOTOHA W NOHATHME HMHEPLMAIBHOM CUCTEMBI OTCYeTa. BTOpol 3akoH
HeroToHa ¥ noHATHE CHIBI, MAacChl M HMITYJIbCA. YPaBHEHHE IBWKECHHs. TpeTuil 3aKkoH
HproTona u npenens! ero NpuMEHNMOCTH.

HeunepuuaneHbie cuctembl oTcuera. AGCOTIOTHBIE U OTHOCUTEIBHBIE CKOPOCTH U YCKOPEHHUE.
Cunbl HHEPIMH.

Cucrema marepuanbHbix Touek. LleHTp unepuum (ueHTp macc). Teopema o IBUXKEHUM LIEHTPA
MHEPLHH.

[Tonsatue aGcomOTHO TBEPIOTO Tesia. MOMEHT MHEPIINH Tea.

Teopema IllteitHepa.

MomMeHT cuiabl. MOMEHT HMIynbCca. YpPAaBHEHHE MOMEHTOB. YPaBHEHHE BpPAIATEIBHOTO
JBAKEHHUSI TBEPJIOTO TEJIA OTHOCUTENIBHO HEMOABM)KHOU OCH.

I'upockonuueckuii 3pdpext. CBOOOHBIE OCH.

3aKOH COXpaHEHUsl UMITYJIbCa U TpeTnui 3akoH HproToHa.

3aKOH COXpaHEHUsI MOMEHTAa UMITYJIbCA.

Pabora 1 sHeprus B MexaHuKe. DHEprusi KHHETU4ecKasl U MOTEHIUAIbHAS.

[Tonsitue cusmoBoro noJig. CBsi3b MEXAY MOTCHIIMATBHON SHEPTUEN U CUIIOH.

3aKOH COXpaHEHUsI MEXaHUYECKOM YHEPTHH.

KoHcepBaTuBHBIE 1 HEKOHCEPBAaTUBHBIC CUIIbl. KOHCEpBAaTUBHASA M IUCCUIIATUBHAS CUCTEMBI.
3amayy MEXaHUKH JKUIKOCTEN U T'a30B.

YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHUE bepHyiiu.

Peittunr-kontposap No2

1.

o s

© ~N o

9.

[TonsiTue wuaeanbHOro Trasza. MOoJIEKYISIPHO-KUHETHYECKOE TOJIKOBAHUE TEMIIEpaTyphl.
MakpoCKONM4eCKUe napameTpbl CUCTEMBI.

Buyrpennsis 3Heprus uaeadbHoro rasza. Ywmcnio crerneHeu CBOOO/IBI.

3aKOH paBHOPACHPEACIICHUS SHEPTUU.

JlaBneHue ra3a ¢ TOYKU 3PEHUS] MOJEKYJISAPHO-KMHETHYECKON Teopur. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH.

YpaBHeHHE COCTOSHUS UAeanbHOro rasa (ypasHenue Kiamnelipona — Meneneesa).
JluHamMuueckue W CTaTUCTHYECKHWE 3aKOHOMEPHOCTH B ¢usuke. CTaTUCTUYECKUN METON
uccinenoBanus cucteMsl. [loHsTre 0 GyHKINU pacTipeaeneHus.

dazoBoe mpoctpancTBo. dazoBas Touka, hazopas sueiika. CTaTUCTHYECKOE YCPEIHEHUE.
Pacnpenenenne Makcenna. CpeHre CKOPOCTH MOJIEKYJ.

Bbapometpuueckas popmyna. Pacnpenenenue bonbiimana.

Pacnpenenenne Makcseinna — bosibiimana.

PeliTunr-konTposas Ne3

1.

2.
3.
4

VYpasHeHnue Ban-nep-Baanbca. 30TepMbl peanbHbIX ra30B.
MertacTtabunbHoe coctosiHue. Kputnueckoe cocTosiHue.
BHyTpeHHss dHEprys pealbHOro rasa.

XapakTepucTUKa )KUIKOTO COCTOSHUA. bilMKHUN TOPSIOK.



10.
11.
12.
13.
14.

[ToBepxHocTHOE HaTsmKeHUE. CHIIBI, BOSHUKAIOIINE HA KPUBOW MOBEPXHOCTHU KHIKOCTH.
®opmyna Jlamnaca. CMaunBaHue ¥ KaUJUISIPHBIC SIBJICHUSI.

IIoHATHE CTONKHOBEHUA. YIIPYro€ U HEYIIPYro€ CTOJIKHOBECHHUS.

[MpunensHoe paccrossare. DPPEKTUBHOE CCUCHUE paccesaus.  CpenHss
JUTMHA CBOOOHOTO TIpodera.

OcHOBHBIC TEPMOIUHAMUYCCKHE TIOHATHS: BHYTPCHHSSI SJHEPTHs, padoTa, TeruioTa. Y paBHEHUE
MIEPBOTO HaYalla TePMOIMHAMHUKH.

3aBUCUMOCTH TEIJIOEMKOCTH HJICaIhHOTO Tra3a OT BUJa mporiecca. PaboTa, coBepmiaemast ra3om
IIPH H30IIPOIIeccax.

AmabaTU4ecKuid mporiecc.

OO6patumbie u HeoOpaTuMbIe TIpoliecchl. Kpyrooit mporuecc (1uki).

Hwukn Kapuo u ero KIT[I ayist npeanbHOro rasa.

[TpuHIMIT NEHCTBUSA TEIUIOBOTO JABUTATENS U XOJIOANUILHON MAIlIMHBI.

DHTpomus. 3aKOH BO3PACTAHUS SHTPOTIHH.

2 cemMecTp

PeiituHr-koHTpOsIH Nel

1.

W

10.
11.
12.
13.
14.

15.

3akoH Kynona. Hanmpsok€HHOCTh AJIEKTPOCTATUUECKOTO MoJid. [IoHsATHE 35IeKTpOCTaTHYECKOTO
noJst. [IpuHIMT Cynepno3uIuy AIeKTPUIECKUX TTOJICH.

[ToTok HampspkeHHOCTH. Teopema ["aycca 175 3IeKTPOCTaTUYECKOTO OIS B BAKYYME.
[Ipumenenne Teopemsl ['aycca aiist pacuera nosen.

Pa6ora CUJI  DIIEKTPOCTATUYECKOIO nons. LupKymsiiust HampsKEeHHOCTH
3NEKTPOCTATUYECKOTO MOJIS.

[Torenuman. Pa3HocTs mnoreHnuanoB. CBsA3b MEXAYy MOTEHIUATIOM W HANPSHKEHHOCTHIO
3NEKTPOCTATUYECKOTO MOJIS.

CBoOOIHBIE U CBSI3aHHBIE 3apsAbl B BeulecTBe. TUIbI TUAIEKTPUKOB. MoHHAas, sNeKTpoHHAs U
OPHUEHTALIMOHHAS MTOJISIPU3ALINH.

DIEKTPOEMKOCTh YEIUHEHHOTO IIPOBOJHUKA, CUCTEMbI IPOBOJHUKOB U KOHJIEHCATOPA.
OHeprusi 3apsHKEHHBIX YEIUHEHHOTO IMPOBOJHKKA, CUCTEMbI ITPOBOJHUKOB M KOHJIEHCATOPA.
DHeprus snekTpuyeckoro nojis. O0beMHas MIOTHOCTh SHEPTUU AIIEKTPUUECKOTO MOJIS.
XapakTepUCTUKH 3JEKTPUYECKOTO TOJsI M YCIOBHMS €ro CylmecTBOBaHUA. Pa3HOCTb
MOTEHLMAJIOB, 3JIEKTPOABMKYIIAs CUila, HAPSKEHUE.

3akoH Ammnepa. MaruutHass uHaykius. 3akoH buo — Caapa. IloHsTHE MarHuTHOro mMoJs.
[IpuHUMI Cyneprno3uIMu MarHUTHBIX N0JIedH. MarHuTHBIM MOMEHT.

MarsuTHO€ 10Jie TPSIMOJIMHEWHOTO U KPYTOBOT'O TOKOB.

JIBUKEHHE 3apsKEHHBIX YaCTHULL B 3JIEKTPUYECKUX U MArHUTHBIX MOJISAX.

3aKOH MOJIHOTO TOKa JJI1 MarHUTHOIO MOJis B BenlecTBe. HanpsyKeHHOCTh MarHUTHOTO MOJIS.
MarsuTHas NpoOHUIIAEMOCTb cpe/ibl. MHAYKIIMS MarHUTHOTO TOJISl B BELIECTBE.

Oneir ®apanes. Marauthelii notok. DJIC unayknuu. OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu. [Ipasuno Jlenna.

CaMOMHAYKIIMA W B3aUMOMHAYKLMS. WHIYKTMBHOCTh M B3aWMHAasT WHIYKTHBHOCTh. TOKH
pa3MbIKaHUS U 3aMbIKaHUSI.

PeliTunr-konTpoias Ne2

1.

2.

CBOGO,Z[HLIC U BBIHYX/JICHHBIC KOJIeOaHMsI. FapMOHI/ILICCKI/IC MEXaHMYECKHE KOJICOAaHHS U HX
XapPaKTCPUCTUKH.

3Hepr1/1;1 rapMOHHUYCCKUX MCXAHUYCCKHUX koneOanuii. IloHsTHE O rapMmOHHUYCCKOM H
AHTApMOHHWYCCKOM OCHUJUIATOPC.



&

10.
11.

12.

13.

14.

15.
16.

17.

CrnoxeHne 0JJUHAKOBO HAIPaBJICHHBIX TAPMOHUYECKUX KoJieOanuil. buenus.

CrnoxeHne B3aMMHO TIEpIEHIUKYISIPHBIX TapMOHHYECKHX Kosiebanuit. durypsr Jluccaxy.
3aryxaromme ~ MexaHMueckue — konebanus.  Yacrora,  KOd(pOUIHMEHT  3aTyxaHus,
JOrapu(pMHUUECKUI TEKPEMEHT 3aTyXaHHs MEXaHUYECKUX KOJIeOaHHH.

BreiHyXIIeHHBIE MeXaHW4eckue KojeOaHus. Ammiutyna u  ¢da3a MpH  BBIHYXICHHBIX
MEXaHMYECKUX KOJICOaHUSX.

Mexanuveckuii  pe3oHanc. Peszonancubie kpuBble. CooTHomieHHUs Mexay ¢dazamu
BBIHYX/IAOILIEN CHIIBI M CKOPOCTU IIPU MEXAHUYECKOM PE30HAHCE.

Mexanu3m oOpa3oBaHMsI MEXaHUYECKHUX BOJIH B ynpyroi cpezae. [IpogosibHble 1 nomnepeyHble
BOJIHBI. BoJIHOBOE ypaBHEHHE U €ro pelieHne. ['apMOHNYeCKUe BOJIHBI U UX XapaKTEPUCTUKH.
@da3oBast CKOPOCTh U AUCHEPCHSI BOJH. BOITHOBOM MAaKeT U rpymnIoBasi CKOPOCTb.

[Tonsitue o xorepentHocTH. UHTEeppepenus BosaH. CTosiure BOJIHBI.

Konebarenbublit  kOHTYp. ['apMOHMYEcCKHE  SJEKTPOMAarHUTHbIE  KOJEOAHUS M HUX
XapaKTEPUCTHUKH.

3aryxaloliue dJIeKTpoMarHuTHele  KkosneOanus. Yacrora, ko3h(uUUUEHT 3aTyXxaHWus,
Jorapu(MUUECKUil JEKPEMEHT 3aTyXaHMsl JJIEKTPOMAarHUTHBIX Kosiebanuil. JloGpoTHOCTH
KoJIeOaTeIbHOTO KOHTYpA.

BoiHy)KJIeHHBIE  3JIEKTpOMAarHUTHbIE KoJiebaHusa. Amiumdtyga # - (a3a  BBIHYXKACHHBIX
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

®dapajneeBcKkas 1 MAaKCBEJUIOBCKAs TPAKTOBKU SIBJICHUS 3JI€KTPOMArHUTHOM MHIYKIIUH.

Tox cmemenus.

CucreMa ypaBHeHu MakcBeuia. DJI€KTPOMAarHUTHOE TOJIE.

BonHoBoe ypaBHEHHME UIA  JIEKTPOMAarHUTHOrO mouss M ero pemeHne. CKOpoCcTh
PacpOCTpaHEHUs JIEKTPOMATHUTHBIX BOJIH B CPElaX.

OcHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. DHEPrUs U IOTOK YHEPIUH DJIEKTPOMArHUTHBIX
BoJiH. Bekrop I[lolinTrHTa. IMITyJIbC 3JIEKTPOMArHUTHOTO TIOJISI.

Peittunr-kontposn Ne3

1.

DnekTpoMarauTHas npupoaa ceera. [Ipunmun [toiirenca. 3akoHbl OTpakE€HUS U TTPEIOMIICHUSL.
AOGCOIOTHBIN U OTHOCUTEINBHBIN MOKazaTeiu npenomieHus. [lomHoe BHyTpeHHEe OTpaskeHue.
CBeTOBOBI.

KorepeHTHOCT 1 MOHOXPOMATHUYHOCTh CBETOBBIX BOJIH. BpeMeHHAs1 KorepeHTHOCTh. Bpems u
JUIMHA KOT€PEHTHOCTH.

OnTuueckas uHa myTH. OnTuyeckas pa3HOCTh Xona. PacueT nuHTeppepeHIMOHHON KapTUHBI
OT JIByX KOT€PEHTHBIX UCTOYHUKOB.

[Tonocsl paBHO TOILMHBI U PABHOTO HAKJIOHA.

[IpocTpancTBeHHass KOT€PEHTHOCTh. Pagnyc KOrepeHTHOCTH.

[Ipuamun I'roiirenca — @penensa. Meron 30H Ppenens. IIpsaMonuuerHOe pacnpocTpaHeHue
ceta. udpaxuus @penens Ha KPyriioM OTBEPCTHH U IUCKE.

Hudpaxius @paynrodepa oT OECKOHEUHO JITMHHONW MPSAMOM IIETH.

Hudpaxius @payHrodepa Ha 0THOMEPHOHN TUPPAKIIMOHHON pelIeTKe.

5.2. IIpomeskyTOYHAs aTTeCTAUs 110 UTOTaM OCBOEHUS AUCLUIUIMHBI (3K3aMEH).
Bonpocs k 3x3ameny (1 cemectp)
MexaHnueckoe JABWKEHHE Kak mpocreiliias ¢gopma IBkeHus Matepuu. Cucrema oTcyera.
[Ipunuun otHocutensHocTH ["amunes. [Ipeo6pazoanus ["anunes. Paguyc Bekrop.
MarepuanbHas Touka (4actuua). Tpaextopus. Pagumyc kpuBu3HbBI TpaekTopuu. JInHelHas
CKOPOCTb U JIMHEHHOE ycKopeHue. [locTynarenbHoe ABHKEHUE TBEPAOTO Tea.
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10.
11.
12.
13.
14.

15.

16.

17.
18.

19.
20.
21.

22.

23.
24,
25.
26.
217.

28.
29.
30.
31.

32.

TanreHumanbHoe M HOpPMallbHOE YycKopeHus. CBsA3b MEXKIy JMHEHMHBIMH M YIJIOBBIMU
KMHEMATUYECKUMU BEIIMUYMHAMMU.

IlepBbiii 3axkoH HploOTOHa M NOHATHE HWHEPLUAIBHOM CUCTEMBlI OTcueTa. BTopol 3akoH
HproToHa ¥ DNOHATHE CHUIBI, MAacChl M HMIIYJIbCA. YPaBHEHHUE IBWKECHHs. TpeTuil 3aKkoH
HeroToHa 1 npezensl ero NpUMEHUMOCTH.

HeunepuuansHble cuctembl oTcueTa. AOCOIIOTHBIE U OTHOCUTENBHBIE CKOPOCTU U YCKOPEHHE.
Cunbl HHEPIMH.

Cucrema marepuanbHbIX Touek. LlenTp unepuuu (ueHTp macc). Teopema o IBUXKEHUM LIEHTPA
UHEPLHH.

[TonsiTre abcomoTHO TBEpAOro Tesna. MOMEHT HUHEpLUU Tela.

Teopema IlITeitHepa.

MomeHT cuinbl. MOMEHT HMMIynbCca. YpPaBHEHHME MOMEHTOB. YPaBHEHHE BpaIlaTEIbHOTO
JBUKEHHS TBEPJIOTO Tela OTHOCUTEIBHO HEMOIBM)KHOM OCH.

3aKoH COXpaHEHUs UMITYJIbCa M TPeTUii 3akoH HrioToHa.

3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCa.

PaGora u sHeprus B MexaHuKe. JHEprus KWHETUYecKas U MOoTeHIMaIbHasl.

VYpaBHEHHE HEPA3PBIBHOCTHU. Y paBHEHUE bepHyuin.

[lonsitTne wuaeanbHOro rasza. MoJeKyIIpHO-KMHETUYECKOE TOJIKOBaHHE TeMIIEpaTyphl.
Maxkpockonuyeckue napaMeTpbl CUCTEMBI.

BuyTtpennsis  sHepruss  ujpeanbHoro rasa. Yucio  cremeHed  cBoOoabl.  3aKkoH
paBHOpACIIPEACIICHUS SHEPTHH.

JlaBiieHne ra3a ¢ TOYKHU 3PEHUS MOJIEKYJISIPHO-KUHETHYECKOW Teopuu. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH.

VYpaBHeHHE cocTOsTHUS UcaIbHOTO ra3a (ypaBHeHue Knanelipona — Menneneena).
JluHaMHUueckne M CTaTUCTUYECKHME 3aKOHOMEPHOCTH B (¢u3uke. CTaTUCTHYECKHUH METON
uccienoBanus cucreMsl. [lonsTre o GyHKINUU pacipeaeneHusl.

Pacnpenenenune Makcgenna. CpenHre CKOPOCTH MOJIEKYJ.

Bbapomerpuueckas popmyna. Pactipenenenue bosbiimana.

VYpaBuenue Ban-nep-Baanbsca. M3otepMmbl peanbHbix ra3oB. OCHOBHbIE TEPMOJIUHAMUYECKHUE
MOHATHS: BHYTPEHHssI SHeprus, paboTa, TeIUIOTa. YpaBHEHHWE TMEpPBOrO  Hadyasa
TEPMOJAMHAMUKH.

3aBUCHUMOCTH TEIUIOEMKOCTH HJICATHHOTO raza OT Bua npoiiecca. PaboTa, coBepiiaemasi razom
IIPU U30IPOLIECCaAX.

AnmnabaTudeckuii mpoiiecc.

OO6paTtumbie 1 HeoOpaTuMBbIe npouecchl. Kpyrosoii nmpouecc (LMKII).

uxn Kapno u ero KIIJ{ ayist uneanbHoro rasa.

[IpuHIMI IEHCTBUSA TEIIOBOTO JIBUTATENS U XOJIOAUIBHONW MaIlIVHBbI.

3akoH Kynona. HanpsskeHHOCTB aieKkTpocTaTideckoro nosist. IIoHsATHE 37eKTpocTaTudecKoro
noJist. [IpyHIMI Cyneprno3uuyy NeKTPUIECKUX MOJIEH.

IToTok HampskeHHOCTH. Teopema I'aycca 1y 2IEKTPOCTaTUYECKOTO TI0JISL B BAKYYME.
IIpumenenue Teopemsl ['aycca 1 pacyera moJIeH.

Pabota CWJI  DJIEKTPOCTaTHYECKOTO nosid. Lupkynsanus HanpsKeHHOCTH
NIEKTPOCTATUYECKOTO TOJIS.

[lorenmman. PasHocTe mnoreHuumanoB. CBA3b MeXAY MOTEHIUAIOM M HANPSKEHHOCTBHIO
NIEKTPOCTATUYECKOTO MOJIS.

CBo0OoiHBIE U CBsI3aHHbIE 3apsabl B BellecTBe. TUIBI AUIIEKTPUKOB. MOHHas, 3EeKTpOHHAS U
OpHEHTAIIMOHHAs NOJIIPU3aLIH.



33.

34.

35.

36.
37.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[TonsipuzoBanHOCTh. JlMdnekTpuueckas BOCIPUUMYMBOCTH BEIIECTBA M €€ 3aBUCUMOCTb OT
TEMIEPATYPHI.

Teopema I'aycca muisi 21E€KTPUYECKOrO MOJII B AMNIIEKTPHUKE. OIEKTPUYECKOE CMEILICHHE.
JusnexTpuueckas IMPOHULIAEMOCTh cpelpl. HanpsKeHHOCTh 3NEKTpUYECKOro TMOJs B
JUDJIEKTPUKE.

Pacnipenenenue 3apsioB B IPOBOAHUKE. OIEKTPOCTATUYECKOE I0JIE BHYTPH M CHAPYXKH
IIPOBOJIHUKA. DJIEKTPOCTATUYECKAs 3aIIUTA.

DNEKTPOEMKOCTh YEAMHEHHOTO IPOBOAHUKA, CUCTEMBI IIPOBOJHUKOB U KOHJEHCATOPA.
OHeprus 3apsUKEHHBIX YEIMHEHHOTO IPOBOJHKKA, CHUCTEMbI IMPOBOJHUKOB M KOHJIEHCATOpA.
DHeprus anekTpuyeckoro nois. O0beMHast JIOTHOCTh SHEPTUHU IIEKTPUUECKOTO MOJIS.

Bormpocs! k 3x3ameny (2 cemectp)
XapakTepUCTUKN IJNEKTPUYECKOTO TOJII M YCIOBHS €ro CylmecTBoBaHusA. Pa3HOCTB
ITOTEHIMAJIOB, JIEKTPOABMKYIIAs CUa, HAPSKEHNUE.
Kitaccnueckas 351eKTpoHHass TeopHs AIEKTPOIPOBOAMMOCTH METAIIJIIOB U €€ HETOCTaTOYHOCTb.
3akoH Ammnepa. MarautHas wHaykuus. 3akoH buo — CaBapa. IloHsiTHE MarHMUTHOTO TOJIA.
[IpyHIHN cyneprno3uIuyu MarHUTHBIX NOJIEH. MarHuTHBIM MOMEHT.
MarauTHO€E 1oJie MPSIMOJIMHEHHOTO U KPYrOBOTO TOKOB.
[upkynsiuss BEKTOpa MAarHUTHOM MHIYKUMU. 3aKOH TIIOJHOTO TOKa. MarHuTHoe mnoje
JUIMHHOTO COJIEHOMJIa U TOPOUJa.
MarsuTHO€E B3aMMOJICHCTBHE TOKOB U €IUHUIA CUIIBI TOKA — aMIIep.
JIBMKEeHME 3apsKEHHBIX YaCTHUILL B 3JIEKTPUYECKUX U MArHUTHBIX MOJIAX.
OnbiTr @apanes. Marautasii noTok. JIC uHAyKMHU. OCHOBHOM 3aKOH 3JEKTPOMATrHUTHOMN
unayknuu. [Ipasuno Jlenma.
CamoMHAYKIMA M B3aUMOMHAYKUIMS. MHIYKTMBHOCTh M B3aMMHAas WHIYKTHUBHOCTb. TOKH
pa3MbIKaHUS U 3aMbIKaHUSI.
DHeprus MarHUTHOTO NoJisl. OObeMHas MIIOTHOCTh YHEPTUHU MAarHUTHOTO TOJISI.
CBoOo/IHBIE M BBIHYXKJEHHBbIE KojeOaHus. ['apMoHMUYecKHe MeXaHHMYecKHe KoIeOaHus U HX
XapaKTEPUCTHUKHU.
DHeprus TapMOHUYECKHMX MEXaHMYeCKux KojeOanuil. I[loHstTne o rapMOHHYECKOM U
QHrapMOHHMYECKOM OCLUIIIATOPE.
CrnosxeHre 0JUHAKOBO HAIPABJICHHBIX TAPMOHUYECKUX KoJebanuil. buenus.
CrnosxeHue B3aMMHO MEePIEHAUKYISIPHBIX TapMOHUUECKUX Kosiebanuii. durypsl Jlnccaxy.
3aryxalpmue — MexaHuueckue — konebanus.  Yacrora, KOO(QPUIIMEHT  3aTyXaHWus,
norapu(pMUUECKUil IEKPEMEHT 3aTyXaHUsl MEXaHUYECKUX KOJeOaHUH.
BoinykeHHble MexaHWMYeckue KoseOaHus. AwmmiuTyga #u (asa [pu BBIHYXKICHHBIX
MEXaHUYECKUX KOJIeOaHUSIX.
Mexanuueckuii  pesoHaHc. PezonaHcHble kpuBble. CooTHOmIeHHsT Mexay (azamu
BBIHYKJIAIOLLEH CHIIBI M CKOPOCTHU TP MEXaHUUYECKOM PE30HAHCE.
Mexanu3m 00pa3oBaHMsI MEXaHUYECKUX BOJH B ynpyroi cpene. [IpogosibHble U nonepeyHbie
BOJIHBI. BOJIHOBOE ypaBHEHHE U €r0 pelieHne. |'apMOHNYECKUE BOJIHBI U X XapaKTEPUCTUKH.
KoneGarenbHblii  KOHTYp. ['apMOHMUYECKHME  JIEKTpOMAarHUTHbIE  KoJeOaHUs M MX
XapaKTEPUCTHUKHU.
3aryxaromue  3JeKTpOMarHUTHble  KojeOaHus. YacroTa, KoOd(hOUIMEHT  3aTyXaHus,
norapu(MUUECKUN JTEKPEMEHT 3aTyXaHusl 3JIEKTPOMArHUTHBIX KosiebaHui. J[0OpOTHOCTH
KoJ1e0aTeIbHOro KOHTYpa.
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BeIiHY)KICHHBIE DIEKTPOMAarHUTHBIE KoJieOaHus. Awmmumtyga u - (a3a  BBIHYKICHHBIX
AIIEKTPOMArHUTHBIX KOJIEOAHUH.

®dapajeeBcKas 1 MaKCBEUIOBCKAs TPAKTOBKU SIBJIEHUS 3JIEKTPOMArHUTHOM MHIYKIIUH.

Tok cmenieHus.

Cucrema ypaBHeHMI MakcBeia. DJI€KTpOMarHuTHOE ToJI€.

OnexTpoMarHuTHas npupoja ceera. [Ipunnun [toiirenca. 3akoHbl OTpa)KEHUs U MPETOMIICHHUSL.
AOCOJIIOTHBIN ¥ OTHOCUTEJIBHBIN MOKa3aTeNu npenomiieHus. [logHoe BHYTpeHHEE OTpaKeHHe.
CBeToBObI.

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. BpeMeHHAs KOrepeHTHOCTh. Bpems u
JUIMHA KOT€pEHTHOCTH.

OnTnueckas juiHa myTH. OnTryeckas pa3HOCTh XoJa. Pacuer nnTteppepeHIIMOHHON KapTHHBI
OT JIByX KOT€PEHTHBIX HCTOUYHUKOB.

[Tonocsl paBHOM TONIIMHBI X PABHOT'O HAKJIOHA.

Hudpaxuus OpayHrodepa Ha 0JHOMEPHON AUPPAKIIMOHHON pelIeTKeE.

EcrectBeHHBII M moJsisipu30BaHHbIN cBeT. [lonmsgpusanus mpu OTPaKEHUM U TPEIOMIICHUHU.
3akoH bprocrepa.

[Monspuzanus npu ABOMHOM JydenpenomiaeHuU. OOBIKHOBEHHBIM W HEOOBIKHOBEHHBIN JIYUH.
Onrtnueckas ock kpucramia. [lonspuzannonssie nprusmel. 3akoH Manroca.

TemoBoe M3TyyeHNe U €ro XapakTePUCTUKH. 3aKOHBI TETJIOBOTO U3ITYUEHHUS.

@opmynbl  Panes-/Ixnaca u Ilmanka juist TermnoBoro wu3nydeHus. CHEKTp HM3JIy4eHHUs
a0COJIIOTHO YEPHOTO Tea.

Bremrauit hotordhdexT u ero 3akoHsl. YpaBHeHHe DWHINTEWHA 71 BHENTHETO (poTodddekra.
Macca u ummnynbsc ¢otona. /laBneHue crera.

Oddexr KomnToHa u ero MHTEpHpeTanus B CBET€ KBAHTOBBIX IMPEACTABJICHHUN O TPHPOIC
W3IIy4CHHUS.

Mogenu atoma Tomcona u Pesepdopna u ux nporuBopeuns. I[loctynatel bopa. Criektp atoma
BOJIOPOJA.

Bboposckas Teopus ctpoenust aroma. OnbiTel @panka u ['epiia.

I'mnoreza ne bBpoiinsa. OkcnepuMEHTaldbHblE MOATBEPKIACHUS  BOJHOBBIX  CBOWMCTB
MHKpPOYACTHLL.

[IpuHnum u cooTHOIIEHUS HeonpenenEéHHocTel I elizenoepra.

Bonnosas ynkius u e€ craructuueckuid cmpici. OOuiee ypasuenue Llpenunrepa.
VYpaBuenue lllpenunrepa s cTamoOHapHBIX COCTOSHUM.

ATOM BOJOpO/ia B KBAHTOBOM MEXAaHHUKE.

KBanrtoBbie uncna. [IpaBuia otbopa.

[Ipunuun [Maynu. PacnpeneneHue 351eKTPOHOB 110 SHEPTETUYECKUM YPOBHSIM aToOMa.

Cocras, 3apsii 1 pa3Mep aTOMHOTO siipa.

JledexT Macchl M DHEPTHUSI CBSI3M AaTOMHOTO SIpa.

Mogenu aToMHOTO si1ipa. SaepHbIe CUIIBL.

PannoakTrBHOE M3Ty4eHUE U €T0 BUJIBI.

3aKoH paJMoaKkTUBHOIO pacnaja. [IpaBuna cmemieHus.

SnepHble peakuu U UX THUIIBL

5.3. CamocTosiTe/IbHAsA padoTa 00y4yaroerocs.

[Tpumepnbie TeMbI pedepaTUBHBIX paboT



1 cemectp
®du3uka — HayKa [I03HaHUSA MUpa.
[IpocTpaHcTBO U Bpemsi B (pU3HKE.
UYepuslie apIpel BO BeeneHHOMN.

Vuenne K.O. [{n0o1K0OBCKOTO.

ok~ e

MogenupoBanue mporecca paclpoCTPAHEHUS yIApHOM BOJIHBI IIPU B3pPBIBAX B Pa3jIM4HBIX
cpenax.

o

Kunernka u TepMoTMHAMUKA OHOJIOTUIECKUX MTPOIIECCOB.
[Mopsinok u 6ecnopsiioK B MUPE OOJIBIIUX MOJIEKYJ.

8. SKCHepI/IMGHTaJ'IBHBIC HCCIICO0BAaHUA SJICKTPOMArHuTHOT'O I10JIA 3emiH B 00J1acTH CBCPXHHU3KHX
qacCToOT.

9. IlapoBas MOJHUS U €€ IPUPOJIA.
10. MarauTHOE TI0JIe 3eMJTH.
11. Monuus u e€ mpupoa.

2 cemecTp
SHGKTPI/I‘-IGCTBO B )XMBBIX OpraHu3mMax.
DNeKTpUUYecTBO B aTMocdepe.
JlazepHO-MHAYIIUPOBAHHBIE TUAPOIUHAMUYECKUE BOTHBI.
DU3NYECKUE METOIbI PETUCTPAIIMHU 3€MIIETPSICEHUN.
[Ipumenenue yapTpa3Byka B UHTPOCKOTIHH.
buorpadus A.C. Ilomosa.
BonokoHHO-ONTHYECKHE THPOCKOTIBI.
CounHize.

© oooNOo O~ E

KocMmounoruueckoe kpacHoe cMelIeHHE.
Crucoxk MOXeT ObITh 3HAYUTENbHO pacuiupeH. Temy pedepara CTYAEHTBI COTJACYlOT C
MIPEro/IaBaTeNIeM.
®onp onenounsix cpeacts (POC) mis npoBeneHUs aTTECTAlMU YPOBHS CPOPMHUPOBAHHOCTHU
KOMITETEHIIMI 00y4aromuxcst Mo JUCHUILTHHE 0(OpMIISETCS OTACIbHBIM IOKYMEHTOM.

6. YYU EBHO-METOIJNYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUITIINHBI
6.1. Kuuroooecne4eHHOCThH

HammeHnoBanme muTepaTyphl: aBTOp, Ha3BaHUE, B H3IaHU, Tox KHUT'OOBECITEYHEHHOCTD
M31ATENBCTBO W3IaHUS

Hammawe B snextporroM katanore ObC

OcHOBHas TUTEparypa




1. Kymum, Anexcanap AJjexceeBmd. Pusmka : MeToanveckue
yKa3aHUs K TEOPETUUECKOMY MaTepHaly, IPAaKTHIECKIM 3aHATHIM
W 33JaHuAM, TecTaM, KOMIUIEKCY JIaDOpaTOpHBIX padoT Juis
CTY/IEHTOB AWCTAHIMOHHOM (opmbl oOyuenus / A. A. Kymum, JI.
B. I'pynckas ; BrmaguMupckuil rocyAapCTBEHHBIH YHUBEPCUTET
nMeHnn Ajsexcanapa I'puropseBnda u Huxomnas I'puropeeBuua
CroneroBrix (Bal'Y), Kadenpa obmeir n npuxiaqHoil GU3NKA ;
mog pea. A. A. Kymmma .— Bragumup : Brnamgummpcxuit
rOCYIapCTBEHHBIM YHUBEPCUTET UMEHHU AJekcanpa [ puropreBnua
n Huxonas I'puropseBunua CroneroBeix (Bnl'Y), 2013 .— 214 c. :
ni., Tabn. — Hmeercs anekTpoHHas Bepeusi .— bubmumorp.: ¢. 211-
212.

2013

http://e.lib.vIsu.ru:80/handle/123456789
12624

2. Meronuueckoe mocodue JjIst CaMOCTOSTENbHOM PaboThI 1O
¢usuke / aBT.-cocT.: A.A. Kynum, JI.B. ®dypos; Bnamum. roc. yH-T
M. A.T'. u H.I'. Ctonerossix.- Bnagumup: U3a-so Bal'yY, 2017.-
128 c. ISBN 978-5-9984-0822-9— Mmeercs »neKTpOHHAS BEPCHS
.— bubnuorp.: c. 242.

2017

3. AmnrtoHoBa, M.A. OU3UKA. Mexanuka. MomnekyaspHas
¢dusnka. TepMoanHamuka. DIIEKTPUUECTBO. MarueTtusm.
Mexanunueckue konebaHusi U BOJIHBI. BoiHOBas onrtuka: ydeOHOE
nocobue/ M.A. Anronosa. H0.K. Kokypuna; Bmagum. roc. yH-T
uMm. A.I'. u HI'. CroneroBeix. — Bragumup: Mzn-so Bal'y, 2017
ISBN 978-5-9984-0776-5

2017

4 ®ypos, Jleonnn BukrtopoBuy. DIEKTPHUYECTBO U MAarHETHU3M:
yue6Hoe rocodue / JI. B. dypos ; Baamum. roc. yu-T um. A. . u H.
I'. CroneroBsix.— Bnagumup :Ma-so Bal'VY, 2021 .— 148 c.
umeertcs anekTpoHHas Bepeust. -ISBN 978-5-9984-1454-1.

2021

JlononHuTenpHast aureparypa

1. I'ankun, Apkaguii ®@exopoBuu. Jlekuuu no ¢usmke : B 4 4. :
[yuebHoe mocobue] / A. ®. Tankun ; Bnagumumpckuii
rocyJaapcTBenHslii  yHuBepcuter (Bal'Y) .—  Bramumup

Bnagumupckuit  rocymapctBeHHbIi  yHuMBepcureT — (Bal'Y),
20042007.

2004 -
2007

http://e.lib.visu.ru:80/handle/123456789
1469

2. YeproB A.I'. 3amaunuk no ¢usmke: YdeOHOE mocodue st
BTy30B / A. I'. UeproB, A. A. BopoObeB. — 8-¢ u3a., nepepad. 1
nor. — M. : ®mmatiur, 2007. — 640 c. : ui., Tabn. — ISBN 594052-
098-7.

2007

3. JmurpueBa, Eiena BajepbeBHa. YueOHoe mocoOue 1o
¢m3uke : mexanuka / E. B. JImurpueBa, B. C. Ilnemmsues ;
Bnagumupckuit  rocymapcTBeHHbIM  yHHUBepcuter (BnlY) . —
Bragumup : Bnagumupckuii rocynapCTBEHHBIM YHHBEPCHTET
(Bnl'Y), 2009 .— 143 c. : un., Tabn. — Hmeercs >IeKTpOHHAS
Bepcust .— bubnuorp.: c. 143. ISBN 978-5-9984-0005-6.

2009

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

4. CaBeabeB U.B. Kypc obmielt ¢pusukn : yaeOHOE mocodue s
BTy30B: B 3 1. / . B. CaBenseB. — 7-e¢ m3n., crepeorun. — CII6.:
Jlanp, 2007 — (JIyamme xnaccudeckue yueOHMKH) (Kmaccnmueckas
yaebHas nureparypa mno ¢usuke) (Y4eOHMKH IS BY3OB.
Cneuunanbhas nuteparypa). — ISBN 978-5-8114-0629-6.

2007

5. ®ypos, Jleonna BukropoBuu. VYueOHoe TOCOOHE
Bnagum. roc. yE-T mMm. A.I. u H.I'. CromeroBsix.- Bnagumup:
W3n-so Bal'Y, 2019.- 140 c. (8,14 m.i.). ISBN 978-5-9984-1030-7

2019

6.1. [lepuoanueckune U3aHUs
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KT (Kypnan Texuuueckoit pusukn). DnektponHas Bepcus http://journals.ioffe.ru/jtf/

6.2 UnTepHer - pecypchbl
1. http://genphys.phys.msu.ru
2. http://www.e-science.ru/physics

7. MATEPUAJIBHO-TEXHUYECKOE OGECIHHEYEHUE JUCIHUITIJIMHBbI

JUia peanu3zauuy JUCUUIUIMHBL (U3MKAa MMEIOTCA CIEUUalbHbIE IOMEUICHUS s
IIPOBEJICHUS 3aHATUI JIEKIMOHHOIO THIA, 3aHATHM MPaKTUYECKOrO THIMA, TPYIIOBBIX MU
WHIUBUAYAJIbHBIX KOHCYJIbTALUN, TEKYIIETrO0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTallly, a TaKkKe
MOMEILEHUsT JJII CaMOCTOSITENIbHOM  paboThl. JlabopaTopHble padOTBHI MPOBOJAATCA B
71ab0paTopHsIX MEXaHHKH U MOJICKYIApHO# (usnku(428, 429), snekrpomarnerusma (425, 426),
ontuku (422, 424).

IlepeyeHb UCMONB3YyEMOIrO JIMIEH3UOHHOTO MPOTPAMMHOIO OOECHEUYCHMs:  IaKeT
oducubix mporpamm Microsoft Office, Microsoft Open Licence — 61248656


http://journals.ioffe.ru/jtf/
http://genphys.phys.msu.ru/
http://www.e-science.ru/physics
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PaGouyro nporpaMMy COCTaBUJI CTapiuuii npenoaasaress kageapst Oulld CtpykoBa M.A.
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Penemem‘ (npeacTaBUTENL pabOTOAATENS ): 3. Letf. LtQAPCOPO LAHICICEA L — nO HOp rorefae.

W{—‘w«fﬁ Lt rrartege , A0 A a(%&dco/o&uxf ﬂly L Al O~

bt PP e Seget T

[IporpamMma paccMoTpeHa B 0f100peHa Ha 3acenanu Kadeapsl OOmeit 1 npukIanHoi ¢usuxu
ITpotoxon Ne 1 ot 30.08.2022 rona !

3aBenyrommii kadeapoi Oulld — Jlopoxxkos B.B.

PaGowas mnporpaMma paccMoTpeHa M omoOpeHa Ha 3aceflaHMH  y4eOHO-METOAMYECKOH KOMHUCCHH
Hanpasnenus 11.03.03 KonctpynpoBanue u TEXHOIOTHS 3JI€KTPOHHBIX CPE/ICTB
Iporoxon Ne _1 ot 30.08.2022 roxa

Ipencenarens koMuccuu, 3aB. Kadeapoii BHBW Tarmeimesckuit K.B
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