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1. HEJIX OCBOEHMUs TUCHHATTJINHBI

Ilensro 0CBOEHUs AUCHHILIHAHBI «DU3MKa» ABIAETCH obecriedeHre OYIyIero CrendaiicTa
HayyHOH ¢m3Mdeckodt 0a30l, Ha KOTOpOH B BBICIIEH TEXHHUYECKOH IIKONE CTPOHTCS
OOIEHHKEHEPHAd H CHENHalbHAs TOATOTOBKAa. IlocnenoBaTenbHOE H3yYeHHE (U3MKH
BhIpabaThBaeT CHENH(QHYECKHH METOJ MBIIUICHAS, (GH3HIECKYI0O MHTYHMIMIO, KOTOPBIE
OKa3bIBAIOTCA BEChbMa IUIOJOTBODHBIMH M B JpYrHX HaykaxX. CHenHaTucThl, IIONyYHBIOHE
IIMPOKOE (PH3MKO-MaTeMaTHIeckoe 0Opa3oBaHHe, MOTYT CAMOCTOSTENBHO OCBAaHBATh HOBHIE
TEXHHYECKHE HAllPABIICHUSA, YCIEIHO paboTaTh B HHUX, JIETKO HEPEXOAUTh OT PEUICHHS OHHUX
3aja4 K JPYT'UM, HCKaTh HECTAHAAPTHBIE ¥ HETPAJULHUOHHLIE IYTH, YTO OCOOEHHO BAXHO A
po)eCCHOHANBHOM MOGHIBHOCTH CIIEIHATMCTOB B YCIOBUSX YCKOPEHHOTO Pa3BUTHS TEXHHKH.

3anaum:
® TeOpeTHYecKas MOArOTOBKAa B 00macTH (H3MKH, [O3BOJLOINAs OyAylnuM HHKEHEpaM
OPHEHTHPOBATECA B MOTOKE HAYYHOM M TEXHHYECKOH HHGpOpMamuM M oOecleduBaromas UM
BO3MOXKHOCTh MCIIONIb30BaHMs HOBBIX (PU3HYECKUX NPUHIMUIOB B TEX 00JacTAX, B KOTOPHIX OHH
CHEHATA3APYIOTCHA;

* hopMHMpOBaHHWE HAYYHOTO MBINLICHHS, B Y4CTHOCTH NPABAJIBHOTO IOHHMAHHS TPAHHI]
IPHEMEHEMOCTH pa3MIHbIX (GH3HYECKMX IIOHATHI, 3aKOHOB, TEOPHH H YMEHHS OICHHBATH
CTENEHP JOCTOBEPHOCTH PpEe3YJILTATOB, IMOIYYECHHBIX C IOMOIIBIO 3KCIEPHMEHTATBHEIX HIIH
MaTeMaTHYECKHX METOIOB HCCIIEIOBAHH;

® BEIPabOTKa PHEMOB M HABBIKOB pEINeHMH KOHKPETHBIX 3alady W3 Pa3sHBIX obnacTell (H3HKH,
[IOMOTAIONIHMX CTYACHTaM B JAILHCHIEM pelllaTh HHXCHEPHEIE 331a9H.

® O3HAKOMIJICHHE CTYy[JCHTOB C COBPEMCHHOH HAy4HOH anmapaTypoii M BeIpabOTKa y HHX
Ha9aNbHBIX HABBIKOB IPOBEJCHHUS SKCHEPHMCHTAIBHBIX HAy4YHBIX HCCIEAOBAHHM pa3IAYHBIX
(u3MYeCKUX ABICHUHN U OLEHKH [OTPENHOCTEH H3MEPECHHU.

2. MECTO JUCHHUILTAHBI B CTPYKTYPE OIIOII
Hucnunmiaa «Du3HKa» OTHOCHTCS K 06S3aTeNBHOM JaCTH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHSI IO JTUCHUILIUHE
[Dnanmupyemsie pe3yIbTaTsl OOydeHHS 00 IMCHMILUIMHE, COOTHECEHHBIE C IUIAHHPYEMBIMH

pesynbrataMu ocBoeHHs OITOII (koMIeTeHIUAMY 1 HMH/IMKATOpaMH NOCTHKEHHUS KOMIETEHITHH)

dopMmupyeMbie Ilnanvpyemsie pesynsTaTel 00ydeHus 110 AUCLMILTHEE, B HaumMeHoBanue
KOMIETEHIIUH COOTBETCTBHH ¢ HHANKATOPOM HOCTHIKEHHS KOMIIETEHIUH OLIEHOYHOT'0
(xopn, conepxanue Wnpnkarop goctmkeHus PezynsTare! 06yqenus mo CpelcTBa
KOMTIETEHIIHH) KOMTIETCHIIMH IUCLIAILTHHE
(k00, cooepxcarnue
uHOUKamopa
YK-1. Cnocoben YK-1.1. Ilpumenser 3HaeT KOppPEeKTHEIE TectoBrie
OCYIIECTBIATE IIOCTaHOBKH ITOCTAHOBKM KJIaCCHYECKHX | BOIPOCHL
TIOHCK, KJIaCCHYECKUX 3aj1ad. 3a/1ad. 3amaqm.
KpUTUYECKHH VK-1.2. Ananuzupyer YmMeer onpenensats o6mue | [IpakTuxo-
aHaJIN3 U CHHTE3 3aKOHOMEPHOCTH B (bopMEL, 3aKOHOMEPHOCTH, OpHEHTUPOBAHHEIE
vH(pOpMaIHy, 00IacTH €CTECTBEHHBIX | MCIOJIb30BATh 3a1aHus.
IPHMEHATH HayK ¥ MaTEMaTHKH. HHCTPYMEHTAIbHBIE
CHCTEMHBIH NOIXOM cpelcTBa QU3UKH, TIOHATD
JULS peIeHus TIOCTABJIEHHYIO 33]1a4y,
ITOCTaBIIEHHBIX TPaMOTHO MOJIL30BATHCH
3a/1a4. A3BIKOM IIPEIMETHOM
obnactu.
Braneer xynsTypoi




MBINUIEHUS, CHOCOOHOCTEIO
Kk 060611eHuI0, aHAH3Y,
BOCHIPHUSTHIO HHPOPMAITHH,
[IOCTaHOBKE I1EJIU U BHIOOpY
yTeH €€ JOCTHXKEHHUS.

OIIK-1. Cnocoben | OIIK-1.1. 3naer 3naet o61mre GOopMEI, CuTyannonHsle
IPAMEHSTh OCHOBHEBIE TOHATHSA H 3aKOHOMEPHOCTH, 3aa4H.
€CTECTBCHHOHAYYH | 3aKOHBI €CTECTBEHHBIX HHCTPYMEHTAIBHEIE IIpaxTuxo-
BIE U HAyK, METO/IbI CpeAcTBa (PH3UKH. OpHEHTUPOBAHHEIE
O0IMEeHH)KEHEPHBIE | MATEMATHIECKOTO Ymeer paboTaTh B KOMaHJe, | 3aJaHHUS.
3HAHHS, METOBI aHamM3a U 061azaTh CIOCOOHOCTHIO K
MaTeMaTH4IeCKOTO | MOJAEITMPOBAHMUA, CaMOOpraHu3alluy U
aHamM3a u OCHOBHEIE METOEI caM000pa3oBaHHUIO,
MOJIEIMPOBAHUS B | TEOPETHUECKOTO U paboTtaTs B KOMaHJE,
Ipo(ecCHOHATBHO | HKCIEPHMEHTATLHOTO IIPOBOJUTH PKCIEPUMEHTHI
# 1eATEIbHOCTH. HCCIIeIOBAHUA OOBEKTOB, | IO 3aJaHHBIM METOJUKAM C

IIPOIIECCOB U SABJICHUH. 06paboTKoit U aHATH30M HX

OIIK-1.2. YMmeer pe3yILTaToB.

HCTIONB30BaTh (HHU3UKO- Brnaneet cnoco6HOCTBIO

MaTeMaTHYeCKHH alnapaT | HCIIOIb30BaTh

Juts pa3paboTku COBpEMEHHBIE

MaTeMaTHYeCKuX Mojenel nHPOPMAIHOHHEIE

SBJICHHH, IIPOIIECCOB 1 TEXHOJIOTHH, TEXHHKY,

OOBEKTOR MpH PENMICHUH | MPUKIIATHEIE IPOrPaMMHBIE

HMH)XXEHEPHBIX 337134 B CpEe/CTBA IPH PEIICHHH

podeCCHOHATBHON 3a71a4 npodeCcCHOHATBHOM

JIeSITETHbHOCTH. JeATETbHOCTH.

OIIK-1.3. Brageer

HaBBIKAMH [MPOBEACHUS

SKCIIEPAMEHTOB IO

33JaHHOH METOIHKE U

aHanM3a X pe3ylbTaToB,

a TaK)Ke HHKCHEPHBIMH

METOAaMU MOHHUTOPHHTA,

TIPOTHO3HPOBAHUSA U

OILIEHKH 3KOJIOTHYECKOM

6e3omacHOCTH

JEUCTBYIOIUX, BHOBb

CTPOSIIUXCA H

PEKOHCTPYHPYEMBIX

00BEKTOB.
OIIK-2. Cnoco6en | OIIK-2.1. ®opmynupyer | 3HaeT ¢pusnyecKkue OCHOBBL, | TeCTOBBIE
¢opMyHpoBaThH 3aJa9d OCHOBHBIE 3aKOHBI H BOIIPOCHL.
3a7a9u npodeccHOHATBEHON MOHATHS (PUINKH. 3agaqu.
NpOQEeCCHOHATBHO | JeSTEeNLHOCTH Ha OCHOBE | YMeeT: ITpaxTuko-
i IeATebHOCTH HA | 3HAHHUH, - U3MEPATH Pu3ngeckue OpUEHTHPOBAHHEIE
OCHOBE 3HaHHUH npodecCHOHANBHBIX BEJIUIHHBI, 3aJaHAS.
IpOGHIEHBIX pasgenoB - o6pabarTeIBaTh pe3yibTaThl
paszenoB MaTeMaTHYECKUX H H3MEPEHHH, - CTPOUTH
MaTeMaTHYCCKUX H | ECTECTBEHHOHAYIHBIX rpaduku,
€CTECTBCHHOHAYYH | JUCIHMILIMH (MOmyneH). | -opMupoBaTh pesyasTar,
BIX JUCIATUTHH OIIK-2.2. Ucnons3yet BOCHPHHHMATH




(Momyneit)

IpodUITBHEIE pa3aersl
MaTeMaTH9IECKHX U
€CTECTBEHHOHAYYHBIX

JUCHHUIUTUH (MOIYJIEH).

HHGOpPMAIIHIO K aHATTH3Y,
CaMOCTOSATENLHO YBHAETH
CJIEAICTBHS
chOopMyTHPOBAHHOTO
pe3ynbTara, [ejiarh
BEIBOJIBL.

Baaneer ocHOBHBIMHU
nnpueMamMu o6paboTku 1
OpeACTaBIEHUA
OKCIIEPUMEHTAIIBHBIX
JAHHBIX.

4. OBBEM U CTPYKTYPA TUCHHUILJIAHBI

TpymoeMKoCTh IUCIUIUIHHEI COCTABIISET 8 3a4€THBIX EAMHMI, 288 YacoB.

TemaTHUYecKHi mian
topma 00yqenus — oaHasg

KonraktHas paGora

DopMEI
obyqaromuxcs TEKYILETO KOHTPOJIS
C MeJarOru4eCKuM YCHEBaEMOCTH,
- paboTHHKOM 5 topma
E‘ < | E IPOMEXYTOYHOMN
g g § S 5 o aTTecTaluu
Ne HaumeHoBaHKe TeM W/HITH 3 8 z Q = & | (no cemecmpanm)
n/n pa3/eNoB/TeM NUCLMILTHHEI % = s| 0 = E =]
°| B| 5| B| 8¢
T g 9 & | S
Sl B | §
g &
2| g
= =
I MEXAHUKA 1 14 6 25
1 | Kunemaruka nocTynareasHOro 1 2 2
JBIDKEHHS
2 | KuHeMaTHKa BpamareabHOTo ) 2 6
IOBYKEHHS
3 | JIuHaMMKa HOCTYIATENEHOrO 3 5
JBHXKEHUA
4 | J/luHaMHKa BpamareIbHOro 4 2 6
JIBIDKCHHSA
5 | 3aKOHBI COXpaHEHMS. 5 2 2 6
6 | DIeMEHTBI MEXaHUKM XHUIKOCTEH =
R - 6 & Z < PefiTuar-kouTpons Nel
7 | DreMeHTHI CIIEMANBHOM TEOPHH 7 > 3
OTHOCHTENBHOCTH
II OCHOBBI
MOIJIEKYJISIPHOU ®U3UKU | 1 14 8 35
U TEPMOJIMHAMHKH
8 | MoekyaspHO-KMHETHYEeCKas 8 2 2
TEOpH rasoB b
9 | DnemenTsI KNaccHYecKoi 9 » 5
CTATHUCTHUKH




10 | PeanpHsie rassl 10 2 2 6 PelTuHT-KOHTPOJIB No2
11 | CsoiicTBa xHaxocteii. CroiicTBa 1 5 4
TBEPABIX TEIL
12 | DnemeHTsI hU3UYeCKOH 12 5 2 6
KWHETHKHU
13 | IlepBoe Havaja0 TepMOAMHAMUKHA 13 2z 4
14 | Bropoe Havano TepMOAMHAMHKH 14 2 2 4
III 9JIEKTPUYECTBO U
MATHETH3M 1 16 12 13
15 | DneMeHTHI TeOpHM HONA.
HanpsxeHHOCTD 15 2 3
3JIEKTPOCTATUYIECKOrO NOJA B
BaKyyMe
16 | ITorenian 16 ) 2 3
3IEKTPOCTATHYECKOTO MOJIS
17 | JIM3MeKTPHUKH B 3JIEKTPHIECKOM 17 ) 5 PedTHHT-KOHTPOITH Ne3
oJie
18 | IIpOBOIHUKY B SIEKTPAIECKOM 18 2 2 5
noJe
Bceero 3a 1 cemecTp: 1-18 | 36 18 63 x3amen(27)
1 | ITocTOSHHBIH 3EKTPHYECKIH 2 1 1 2
TOK
2 | MarHuTHOE moJie B BaAKYYME 2 2 1 1 2
3 | MaruuTHOE noJie B BEMIECTBE g 2 1 1 2
4 | DnexTpoMarHMTHAA HHIYKIHS 4 2 1 1 2
IV KOJIEBAHHW A Y BOJIHBI Z 8 4 8
5 | Mexanudeckue KonebaHus 5 2 1 2 2
6 | Mexanugeckue BOJHEI 6 2 1 2 2 PetituHr-koHTposs Nel
7 | DnexkTpoMarHuTHBIE KoJnebaHus 7 2 1 % 2
8 | DneKTpoMarHUTHBIE BOJIHEI 8 2 1 2 Z
V OITTUKA 2 8 4 4
9 | I'eomeTpuyeckas onTuka 9 2 1 2
10 | Murepdepermms caera 10 2 1 2 3 Peitrunr-xonTpons Ne2
11 | Indpakuus ceera 11 2 1 3
12 | INonspuzanms u aucepcus 12 2 1 2 3
CBeTa.
VI KBAHTOBAS ®U3UKA 2 12 6
13 | Tennoroe H3TyYeHHE. 13 2 1 2 3
KsanTOBas mpupoaa cBeTa
14 | Crpoenne atoMa. Teopus Bopa 14 2 i 3
15 | DneMeHTBI KBAHTOBOM MEXaHHUKH 15 2 1 3
16 | CoBpeMeHHbIE TIPpENCTABIEHHUS O 16 ) 1 3
CTPOEHHH aToMa
17 | 3oHHasA TeOpUs TBEPABIX Tel 17 2 1 3 PepituHr-KOHTpOIB No3
18 | CrpoeHue U cBOMCTBA aTOMHBIX
aaep. PannoakTuBHOCTE. 18 5 1 3
ApepHsle peakin.
DJIeMEeHTapHEIE YaCTHIIEL
Bcero 3a 2 cemecTp: 1-18 | 36 18 18 45 Jx3amen(27)
Hannune B sucoaminae KIVKP
Hroro mo gucuuninne 12 7 18 Ix3amen(27)
) 36 108

Ik3amen(27)




Conepmalme JEeKIHOHHLIX 3aAHATHHA M0 THCIHAILIHHE

Paznen I. Mexauuka

Tema 1. KuneMaTHka mocTynaTeIbHOTO JBHXCHHS

Copepxanne TeMbl. HekoTopele CBelieHHS U3 MaTeMaTHKd. Pollb MaTeMaTWKd B H3yYeHHH
¢uzuxn. Pysxuny 1 ux npousBoguble. Murerpuposanne. O CMBICIE TPOU3BOAHON M HHTErpaja
B IIPUIIOKCHHH K QH3HUECKHM 3aJa49aM. DIeMEeHThI BEKTOPHOU anrebpsl: onpeaeaeHre BEKTOpa,
CIIOXKEHME BEKTOPOB, YMHOXEHHE BEKTOPOB, IH(depeHIMpoBaHHe BEKTOPHBIX BEJHYHH.
HuddepeHnuansEble  ypaBHEHHS. ODIEMEHTapHBIE CBEACHHS M3 TEOPUH BEPOSTHOCTH.
Kunematnka Kak pasjien MEXaHMKH. MexaHWdecKoe JIBI)KCHHE KaK mpocTedimas (opma
NBHXKEHHA MaTepud. MarepuanbHas Touka (4actuma). CucteMa orcyera. MHeprnuaisHbie
cHCTEMBI oTcuera. Pamuyc-pextop. Ilpumnun otHOcHTenbHOocTH [anmnes. TpaexkTopws.
[TocTynaTensHOE IBHXECHUE TBEPAOTO TENA.

Tema 2. Kunemaruka BpamaTeIbHOTO ABHKCHHS

Conepxanne TeMmbl. Pammyc KpuBH3HBI TpaekTopud. JIMHeHHas CKOpOCTh M JMHENHOE
yckopeHue. TaHreHIIHaIbHOE B HOpMabHOe YCKOpeHUs.. CBA3b MEX/TY TMHEHHEIMH H YTJIOBEIMH
KHHEMATUYECKHMH BEIMYAHAMH.

Tema 3. JlunaMuka MOCTYNATEIbHOTO IBHKEHHS

Conepxanue TeMbl. J/[AHaMHKa Kak pa3fen MeXaHukH. [lepsbni 3akoH HpIOTOHa M IIOHATHE
HHEPIHAIGHOM CHCTEMBI oTcdera. BTopoit 3akoH HEIOTOHA M HOHSTHE CHIIBI, Macchl H
HMITyNbCa. YpaBHEHHE ABHKEHMS. TpeTmii 3akoH HBIOTOHA M mpelenbl €ro IPUMEHHMOCTH.
Heuneprmansaeie CHCTEMBI 0TcYeTa. AGCOMIOTHEIE B OTHOCHTENBHBIE CKOPOCTh H yCKODEHHE.
Cruter vaeprmu. Henrpobesxras cuita. Cuna Kopromaca. CucremMa MatepuansHBIX Todek. LIeHTp
MHEpIUH (IIeHTp Macc). TeopeMa O IBHXEHHH LIEHTPA HHEPLIUH.

Tema 4. JluraMuka BpamaTelbHOTO ABHKEHHSA

Conepixanue tembl. [lonsatre abcomoTHOro TBEpOro Tena. MoMeHT CHIbL. MOMEHT MMITy/Ibca.
MowmenT unepunn. Teopema IllteliHepa. YpaBHeHHe MOMEHTOB (CBS3h MOMEHTA MMITYJIbCA C
MOMEHTOM CHJIBI). YpaBHEHHME BpalNaTeNbHOIO IBHIKEHHS TBEPAOIO Telda OTHOCHTEIHHO
HEMOJBIKHON ocH. KuHeTHYeckas SHEPrHs BPAIAIOMErocs TBEPAOro Tena. [ MpocKommdecKuit
apdext. CrBoGoanbIE OCH. ’

Tema 5. 3akoHBI coxpaneHHs

Conmepxanue Tembl. 3HaueHME W COJEpXKAHME 3aKOHOB COXPAHEHHS B MEXaHHKe. 3aKoH
COXpaHeHHsA uMITyahca. OJHOPOJHOCTH TPOCTPAHCTBA. PeakTHBHOE JBMIKEHHE. 3aKOH
COXpaHEHHs MOMEHTa HMmyibca. M3otpomms mnpocrparcrBa. PaGora, 3HEprus, MOITHOCTE.
Casi3p MeXIy NOTEHOHMANBHOM 3Hepruel u cumoil. [IoHATHE CHIIOBOTO MOJIA. KoHcepBatuBHEIE H
HEKOHCEPBaTHBHBIC CHJIBL. 3aKOH COXpaHEHHS 3HEPTHH B MexaHuke. OIHOPOIHOCTH BPEMEHH.
KoHcepBaTHBHas H TUCCHIIATHBHAS CHCTEMEL '

Tema 6. DneMeHTEI MEXaHWKH KUIKOCTEH M ra3oB

Conepxanne Tembl. O6IIHe CBOKHCTBA XHMAKOCTEH M ra3oB. YpaBHEHHE JBHKEHHS B bopme
Oiinepa. Ilone ckopocTei, MHHMM W TPYOKM TOKa. YDaBHEHHE Hepa3pHIBHOCTH. YpaBueHHE
bepaywma. CucremMa ypaBHEHHH rasoguHaMuku. BsskocTs. TeueHWe BS3KOH IKHIKOCTH.
®opmyna [lyaseiins. JlaMuHapHbLi ¥ TYpOYIEHTHEI! PeXUMEI TCUEHHS. ITupKynsnus CKOPOCTH.
[lorennuansHOe M BHXpEBOE ABHKEHHS. JIBIDKCHME Tell B JKUAKOCTSX M ra3ax. Teopema
XyxoBckoro. ,

Tema 7. DneMeHTHI cieHATBHON TEOPHHM OTHOCHTEILHOCTH

Conepxarue Tembl. [IpuEmun oTHOCHTENbHOCTH DitHMmTelHa. Polb CKOPOCTH CBeTa. IocTymat
TIOCTOSHCTBA CKOpPOCTH cBeTa. IlpeobpasoBanus Jloperua. JIopeHIEBO COKpalNeHHe IIHHBI H
3aME/UICHHE BPEMCHH. PeNATHBHCTCKMM MMIynbC. B3amMocBsisb Maccel u sHeprum. Jledext
Macc. OHeprus cBsasH. COOTHOIIEHWE MEXTy MONHOM OSHeprued u HMMITyJTbCOM YaCTHIBL
I'panniia IpUMEHAMOCTH KIaCCHIECKO#H (HBIOTOHOBCKOM) MEXaHHKH.

Pazpen I1 . OcroBbI MoJIeKy I9pHO GHIMNKH H TEPMOAHHAMHKH

Tema 1. MostekynapHO-KHHETHYECKAs TEOPHS [a30B



Comepxanne Tembl. OCHOBHEIE IIOJIOXEHHS MONEKYISAPHO-KHHETHYECKOH TEOPHH BEINECTBA.
MHKpo- ¥ MaKpoCOCTOSHHA CHCTEMEL. Maxpockonuyeckue mapamMeTphl. [IoHSTHe HASalTBHOTO
raza. MoJeKyIsIpHO-KHHETHYECKOE TOJIKOBAHHE TeMOeparypel. UMcIo cTemeHed CcBOGOABI
MOJIEKYJibl. BHYTpeHHAS SHEPrus HAEATBHOTO rasa. 3aKOH PaBHOpACTIPENENCHHs JHEPIHH II0
creneHsM cBOGOABL JlaBieHHE ra3a ¢ TOYKH 3PEHHS MOJEKYISPHO-KMHETHIECKOH TEOPHH.
OcHoBHOE ypaBHEHHE MOJEKY/SIPHO — KHHETHUECKOM TeOpHH. YpPaBHEHHE COCTOSHHS
uJcaIpHOro rasza (ypasHenue Kianeitpona — Menzeneesa) .

Tema 2. DneMeHTHI K1aCCHYECKOM CTATHCTHKH

Cozepxanue TeMEL JuHamMpyecKue M CTaTHCTHYECKHE 3aKOHOMEPHOCTH B (DHU3HKe.
CratucTadeckuii MeTox HcclenoBaHUS cucTeM. (Da3oBOe NPOCTPAHCTBO, (hazoBas TOUKa,
dazoBas sueiika. IlomaTme o ¢yHKnEM pacupenenenus. CTaTHCTHYECKOE YCPETHEHHME.
Pacnipenenerne Makcpenna (pacpeaenesnnde MOJeKyIl MO aGCOMIOTHEIM 3HaYEHHAM CKOPOCTH).
Cpemnue ckopoctm Monekyn. Bapomerpudeckas d¢opmyna. Pacnpemenenme BoipnMana.
Pacnpenenenne Makcsena — BonpnMana.

Tema 3. PeansHbIe rassl

Conepxanne TeMbl. CHIIBI MEXMOJIEKYIISPHOTO B3aHMOAEHCTBHS B razax. YpapHenue Ba-aep-
Baanrca. U30TepMBl peambHOro rasza. MeTacTabuilbHBIE COCTOSHHS. KPHTHYECKOE COCTOSHHE.
BuyTpennss sHeprus peanbHoro rasza. Oddexr JIkoyns — TomcoHa. CHKWDKEHHE [a30B W
NOTy4YeHUE HU3KUAX TEMIIEparyp.

Tema 4. CpolicTBa xmaKoCTEN _

Conepxanue TeMbl. XapaKTePHCTHKA JKHAKOIO COCTOSHHA. CTpOEeHHe >KHAKOCTEH. BaxHumit
nopsfiok. IloBepxHocTHOe HaTskeHMe. CHIBIL, BO3HMKAIONME HAa KPUBOM MOBEPXHOCTH
xuakocTd. QopMyna Jlannaca. YcioBus paBHOBeCHs Ha IpaHHIe IBYX cpenl. Kpaepoii yrou.
CmaunBanne. Kanmwuiapasie ssiieHus.

Tema 5. CpoiicTBa TBEpABIX TEN

Conepxanme TeMBl. AMOpQHEIE M KpPHCTALIMYECKHE TeJa. Kpucranmgeckas pemerka.
HanbHuidl mopsmok. Ympyras u mactHdeckas gedopManud. 3akoH I'yka. Jledektsr B
KpHcTajuiax. JKuakue KpucTaikL.

Tema 6. DnemeHTsI QH3MYECKON KHHETHKH

Comepxanme tembl. IloHATHE CcTONKHOBeHHA. Ympyroe wu HEYIPYroe CTOJIKHOBEHHS.
IIpuuensroe paccrosuue. Paccesnue yactun. CpeaHss IiHHA CBOGOJHOTO npobera. [TpaHmun
JE€TaTbHOIO PABHOBECHH.

Ionsatue o ¢pusnveckoit kuHetnke. HepaBHOBECHBIE CHCTEMEL Bpems penaxcaumu. SIBnenus
nepesoca. Judpdysus. Kosbpommment muddysun. TemmonpoBogHoCTs. Kosddunuent
TEIIONPOBOAHOCTH. BsiskocTs (BHyTpeHHee Tpenue). Kosddunuent ps3xoctn. [unaMudeckas u
KHHEMaTH4YeCKas BI3KOCTE.

Tema 7. IlepBoe Hauasno TepMoOIMHAMUKH

Conepxanwe Tembl. CTaTHCTHYECKHH W TEPMOIMHAMHYECKHH METOIBL. Tepmomunamuueckas
cucrema. Tepmoiumammdeckmit npomecc. OCHOBHBIE —TePMOAMHAMHAYECKHE IIOHSTHS:
BHYTPEHHSIA SHEprusf, paboTa, Temnora. GOpMYITHPOBKM NEPBOrO Hauama TEPMOIMHAMHKH.
YpaBHeHHE TEPBOTO Hadala TePMOIMHAMHUKH. TeIUIOEMKOCTh. 3aBHCHMOCTD TEILIOSMKOCTH
M/CAILHOTO rasa OT BuAa mponecca. Qopmyna Maiiepa. PaboTa, coBepmaemas rasoM mnpu
H30mpoIeccax. DHTaILIMA (TelutoBas (GyHKIs). AnuabaTHaecKHi mponecc. Temmo&MKocTh
TBEPIBIX TeEL

Tema 8. BTopoe Hauajio TepMOTHHAMUKY

Conepxanne TeMbl. PaBHOBECHBIE M HEPAaBHOBECHBIE COCTOSHHS CHCTEMEL O6partumele u
HeoOpathmele mponecchl. Kpyrosoit mpomecc  (mumxn). @OpMyIIMPOBKH BTOPOr0 Hadaja
TepMonunamuky. Iukn Kapro u ero KIIJ[ mns maeamsHoro rasa. TemmoBble JBHTaTeNd U
XOIOMAIbHEIE ~MammMHBL. ~ Makcumanbieit  KIIJ] - TemmoBoro  aBHraTes. OHTponHs.
Cratucreeckuif Bec (TepMoHMHaMHYECKas BEPOATHOCT). 3aKOH BO3PAacTaHMS JHTPOIMH.
CrarucTiaeckoe TOIKOBaHAE BTOPOrO Havyala TEPMOAUHAMHUKH.

Paspen I11. nexTpudecTBo H MarueTnsm



Tema 1. DneMeHTHI TeOpHH HOIIA

Conepxanne Tembl. CKalsIpHEIE H BEKTOPHBIE IIONA B (M3MKe. | PajHeHT CKAIIPHOTO IO
JluBeprenuus BeKTOpHOTrO 10N PoTop BekTopHoro moms. Omepatop I'ammnstoHa (oneparop
«Habmay). Oneparop Jlannaca («rannacuan»). HekoTopsie HATErpaTbHBIE TEOPEMBL.

Tema 2. HanpsxeHHOCTB 31€KTPHIECKOrO MO B BaKyyMe

Conepxanue Tembl OnekTpmueckuit 3apsn. CoXpaHeHWE W HHBApPHAHTHOCT 3apsia.
HuckpetHocTs 3apsaa. 3akoH Kynona. ITonstue snexrpocratuueckoro mons. CHIIOBbIE JTHHAH
(IMHMM HaOpsXKEHHOCTH). [IPHHIMI CyNEpIO3WIMH DIeKTPOCTATHYECKHX moieid. I[IoToK
BEKTOpa HaNpsHKeHHOCTH. Teopema ['aycca Ui 3I€KTPOCTATHYECKOrO MO B BaKyyMe M e&
cBA3b C 3akoHoM Kynona. /lubdepennnansras gopma teopems: [aycca. [IpuMeneHRe TeOpeMED
Iaycca s pacuera mosei.

Tema 3. TloTeHnHaN 31€KTPOCTATHYECKOTO MO

Conepxanue Tembl. PaGota chl 5neKTpocTaTHYecKoro mons. LIMpKyIsnus HanpsyKeHHOCTH
3JICKTPOCTATHYECKOI0  IONA.  PoTop  HampsHKEHHOCTH — 9/IEKTPOCTATHYECKOTO  MOJIA.
[loTeHnManbHOCTL  (KOHCEPBATUBHOCTB) 3EKTPOCTATHYECKOTO mojs. [loTeHIMan. PasHOCTSH
NOTeHIHanoB. CBA3b MEXITY NOTEHIHATOM M HANPSKEHHOCTHIO 3NIEKTPOCTATHYECKOTO MOJIS.
YpaBHeHue Jlamiaca. DneKTpadeckuii JUNONb. DIeKTPUYeCKHi MOMEHT JMIIONS (IHIIONBHEL
MOMeHT). [IoTeHIMaT 1 HANPSHKEHHOCTB 10N JUIONS. MOMEHT CHII, AeHCTBYIOIMI Ha JAIIOND
BO BHEIIHEM 3JICKTPHICCKOM I10JIe. DHEPIHs JUITONS B 3JIEKTPHYECKOM IIOJIE.

Tema 4. JIu31I€KTPHKY B 3IEKTPHYECKOM TOJIE

Conepxanne Tembl. CBOGOIHEIE W CBA3aHHBIE 3apsAbl B BELIECTBE. CTopoHHHE 3apsAIEL
llonspHble W HemoNApHBIE MONEKYNH. THOBI JMANEKTpHKOB. WoHHAS, JJIEKTpPOHHAs H
OpHCHTALMOHHas TNojspu3auy. Ilomapusyemocts monekynsl. IlomsapusosanHoCcTs (BEKTOp
nosApu3aiuy). OZHOpOAHAs M HEONHOPOAHAs MNOJspu3ammd. CBA3p NOJMPH3OBAHHOCTH C
NOBEPXHOCTHOH MJIOTHOCTBIO IOJIIPH3AIIMOHHOTO 3apsia. J{M3/eKTpudecKas BOCIPHEMIHBOCTE
BEIIECTBA M €€ 3aBUCHMOCTE OT Temmeparyphl. TeopeMa I'aycca [is 371eKTpHYecKoro mons B
AMBNEKTPAKE. JIEKTPHYECKOE CMEIIEHHE (3JIEKTpUYecKas HHIYKIAS) B JUBIIEKTPUKE.
Jlu3neKTpudecKas IPOHAIAEMOCTD CPe/Ibl. Beruucenne HanpskeHHOCTH JNIEKTPHYECKOTO MMOJIA
B JM3JIEKTPUKE. ['paHWdYHBIE YCIOBHS JUIA 3MEKTPHYECKOrO NOJS HA TpaHuIle pasjena
“AUBIIEKTPUK — JUANIEKTPHK . CerHETORNEKTPHKH.

Tema 5. [IpoBOTHHEKY B 3IEKTPHIECKOM IIOJIE

Coznepxanue TeMbl. Pacrpenenenne 3apsioB B IpOBOIHVIKE. DJIEKTPOCTAaTHIECKOE T10JI€ BHYTPH
M CHapyXM NpOBOJHHKA. ['paHMYHBIC YCIOBHS Ha TIpaHHIE “IIPOBOIHUK-BaKyyMm”.
OJIEKTpHYECKHE CBOWCTBA MpOBOASmEN 0GOIOUKH. OnekTpocratvueckas 3ammTa. Mertoa
H300paxxenud. ['paHUUHEbIe YCIOBHS Ha rpaHHMIE “IPOBOTHUK-THINIEKTPHK”. DNEKTPOEMKOCTE
YEMMHEHHOTO MPOBOIHUKA, CHCTEMBI IIPOBOAHKUKOB M KOHJIEHCATOPA. OnexTprYecKas SHEPrUs
CHCTEMBI TOYEYHBIX 3apS/IOB. JHEPIHs 3aPSKEHHOTO [POBOJHMKA, CHCTEMBI IIPOBOXHMKOB H
KOHJIEHCAaTOpa. OHEPrus JIEKTPOCTaTHYeCKOro 1ois. O6bEMHAS ILIOTHOCTS SHEpPTrHHU
3NEKTPOCTATUIECKOTO MOJIA.

Tema 6. ITocTosHHBIN 3M€KTPHYECKHH TOK

Conepxanne TeMbl. XapakTepUCTUKH 3NEKTPOCTATHYECKOTO TOKA! ILIOTHOCTE TOK3, CHJIa TOKA.
YcrioBHe CymecTBOBaHMS 3IEKTPUYECKOTO ToKa. CTOPOHHHE CHIEL PasHOCTB MOTEHIHAJIOB,
HAUPDKEHUE,  SnexTpoiBiwiymas cmia (IMIC). Knaccmueckas snekTpoHHas —Teopus
SNIEKTPONIPOBOMMOCTH MeTa/IoB. 3akoHel Oma u JDkoyms-Jlenna B ambdepernuansHOM
dopme. 3akomsr Oma ® JIxoyns-Jlenna B HHTerpanbHOi ¢dopme. 3akom Oma mus
HEOZHOpOMHOrO yuacTka menu. IIpasuna Kupxropa. HemocraTounocTs KiIaccHUecKoit
3JIEKTPOHHOHA TEOPUH 3IEKTPOIIPOBOMMOCTH. '

Tema 7. MarauTHoe 1oJie B Bakyyme

Cozepxanne TeMbl. 3akoH Amiepa. MaruuTHas HHAYKnus. 3akon buo — Casapa (3axon Buo —
Casapa — Jlamaca). ITonsTHe MarHUTHOTO MOJIA. IIpuHIUN CYTIEpIO3UIMM MArHHTHBIX MOJEH.
Cuna Jlopenna u cuna Ammepa. BHTOX ¢ TOKOM B MArHUTHOM IO, MaruuTHbE MOMEHT.
MowmenT cun, nelicTByIOmu Ha PaMKy ¢ TOKOM BO BHENTHEM MATHHTHOM IIOJIE. MarruTHOE



I0JIe MPSMONMHEHHOTO U KPYTrOBOTI'O TOKOB. [{MpKyIa1iMs BeKTOpa MarHUTHOM HHIYKIUH. 3aKOH
TOJIHOTO TOKA (TeopeMa O UPKY/IALEE HHIYKIMH MarHUTHOTO IIOA) B BakyyMme. [IpuMeHeHHe
3aKOHa MOJHOTO TOKa IS pacdeTa MarHUTHBIX 1osiell. MarHuTHOE o€ [UIMHHOTO COJICHOUAa H
Topouaa. MarHuTHOE B3aMMOZeHCTBHE TOKOB. EMHMIIa CHIBI TOKa — aMiep. Buxpesoe mose
JBWXXYyIIErocs 3apsaa. VHBapHaHTHOCTH JIIEKTPUYECKOTO 3apsifa. MarHuTHoe IHOJe Kak
peNATHBUCTCKUM 3P PexT.

Tema 8. MarHuTHOE IIOJIE B BEIMECTBE

Conepxanne TeMmbl. [loHATHE MarHATHOrO MOMEHTa aroMa. MHKpPO- M MakpOTOKH.
Monekynsapasie  Tokd. HaMarHu4eHHOCTh  (BEKTOp  HAaMarHW4YMBaHHMA). MarnuTHasg
BOCIIPHHMYHBOCTD BEINECTBA H €€ 3aBHCHMOCTH OT TEMIIEpATyphl. 3aKOH ITOJHOTO TOKa (TeopeMa
O LMPKYISAIUH HANPSXKEHHOCTH MAarHUTHOTO IOJA) B BemecTBe. Hanpsok€HHOCTE MarHMTHOIO
mojas B BemecTBe. MarHuTHas MNPOHHIAEMOCTh cpeabl. MHAyKnus MarHuTHOro moisd B
BemecTBe. [ paHHYHEIE YCIIOBHS IUIi MACHMTHOTO MOJIS Ha PaHUIle pa3jiena ABYX cpel. THIBI
maraeTukoB. Touka Kropu. Jlomensl. Kpupas HaMarHu4uBaHuUs.

Tema 9. DnekTpoMarHuTHAs HHIYKIHAS

Conepxanne TeMbl. Onbir Dapanes. Marsutaeit nmotoxk. 3/IC ungyknun. OCHOBHOH 3aKOH
3IEKTPOMAarHUTHOW HHAYKIWH (3akoH Dapanes). BRIBog OCHOBHOIO 3aKOHA 3JIEKTPOMArHUTHOH
HHIYKIMY U3 3aKOHA COXPAHEHHs SHEPIUH, a Tak)Ke Ha OCHOBE 3JIEKTpOHHOH Teopuu. [IpaBumno
Jlenna (3axkoH Jlenma). SIsnenne caMoMBAYKUIHH. MHIyKTHBHOCTE. MHAYKTHBHOCTL IIMHHOIO
coneHonsia. TokM 3aMBIKaHWS W pa3MBIKaHHUA Iend. fBIeHHe B3aMMHOW MHIyKIWH. B3anmmHas
WHIYKTHBHOCTH. JHEPrHs MarHATHOro nojsA. O6néMHas MIOTHOCTH SHEPTHH MarHUTHOTO TOJIA.
Paznen IV. Kosne6bannsa u BoTHBI

Tema 1. Mexanugeckue konebanus

Conepxanne teMpl. (CBobopmbie (coOCTBeHHBIE) M BBIHYXJIEHHBIe KonebaHHsA. [loHsTHE 00
aBTOKOoNeOanusx. Juddepennmansaoe ypaBHeHHE rapMOHHYECKHX KOJieOaHuii H €ro peleHue.
XapakTepHCTHKH rapMOHHYECKHX KoseOanuil. [IoHATHE 0 rapMOHMYECKOM M aHTapMOHHYIECKOM
ocouisaTope. M3oxpoHHocTs KosnebGaHWMH. OHeprus rapMoHMUYeckux konebamuit. CnoxeHue
O[MHAKOBO HAaNpaBJICHHBIX (CKAISIpHBIX) TapMOHHYECKHMX KonebaHWil. MeTonm BeKTOpHOMU
auarpaMMel. brenns. CrnoxeHHe B3aUMHO NEpIEHAUKYISPHBIX (BEKTOPHBIX) FapMOHHYECKHX
konebanny. Ourypsl Jluccaxy. [luddepeHnnansHoe ypaBHEHHE 3aTYXAIONIMX KOJeOaHUi U ero
pemenre. Aneproaudeckuii nponecc. Yacrora u ko3¢ duuuent 3aTyxanus. Jlorapuahmudaeckuit
JEKPEMEHT 3aTyXaHWsd H JOOpoTHOCTb KkonebarenbHoit cucTeMbl. [ubdepeHnuanrsHoe
YPaBHEHHE BBIHYX/ICHHBIX KojeOaHUR M €ro pelmeHde. AMIDIATYAA U (a3za OpH BEIHYKIECHHBIX
MeXaHHYeCKuX KojebaHmax. MexaHuwueckuil pe3oHaHC. PezoHaHcHble KpuBble. COOTHOLICHHE
MeXTy (asaMu BBHYKIAIOMEH CIIBI H CKOPOCTH HPH MEXaHW4ecKoM pesoHance. Crextp
Kosebanuil, moHsATHE 0 paztoxenuu Dypoe.

Tema 2. MexanwgecKue BOTHEI :

Conmepxanue TeMbl. MexaHusM o00pa3oBaHMA MEXaHHYECKMX BOJH B yOPYToH cpeze.
IIpoonbHBEIE ¥ HONEpEYHBlE BONHEL BOIHOBOE ypaBHEHHE WM €ro pelleHHe. | apMOHMYECKHE
BOJIHBI ¥ X XapaKTEPHUCTHKH. Y JapHbIe BONHBL. [IpHHIMMI Cymepno3niny BOJIH ¥ PaHuUNa €ro
NpUMEHEMOCTH. Da30Bas CKOPOCTh H JUCIIEPCHs BOJIH. BOIHOBOH MaKeT ¥ rpynmoBas CKOPOCTb.
IlonsTre o xorepenTHOCTH. MHTepdepenmms BonH. Crosame Bommbl. Dddekt [Jomrepa g
3BYKOBBIX BOJIH. Y IbTpa- ¥ HHPPaA3BYKH.

Tema 3. DnekTpoMarauTHEIE KOJIEOAHHS .

Conepxanne Temsl. JJubdepennnanbioe ypaBHeHHe KoneGanuii B kKojebaTeIbHOM KOHTYpE U
ero pemenue. JludpdepeHnmanbHoe ypaBHEHHE 3aTyXaIOMIAX JNEKTPOMATHATHBIX KOJIeOaHUH M
ero pemenue. Yacrora M KOIPQHIHEHT 3aryxaHHs DIIEKTPOMArHHTHOIO KoneGaHHs.
Jloraputmudeckuii JEKpEMEHT 3aTyXaHHS H HOOPOTHOCTH KOHTypa. JluddepeHnuanbHoe
YPaBHCHHE BBIHYKACHHBIX JJICKTPOMArHMTHLIX KONcOaHUI H €r0o pemeHne. AMIUTATYAa U (a3a
NP BBIHYXACHHBIX SNCKTPOMArHUTHBIX KojleOaHuAX. PesoHaHC B KosneGaTenbHOM KOHTYpE.
Pe3oHaHCHBIe KPUBBIE U1 HANPSDKEHUA B CHIIBI TOKA. [lepeMeHHbIH TOK.

Tema 4. DnekTpoOMarHUTHBIE BOJIHEI ‘



Conepixanve Templ. DapaneeBckas ¥ MAKCBEUIOBCKAs TPAKTOBKH SBICHHS 3JIEKTPOMarHUTHOM
HHAyKIuH. Tok cMewmenmsa. OnexkTpoMarHutHoe mone. CHcTeMa ypaBHEHHH MakcBela.
BonHoBoe ypaBHeHWE A 3NEKTPOMATHMTHOTO TONS M €r0  pELICHHE. Ckopocts
pacnpoCTpaHEeH s 3JICKTPOMATHUTHBIX BOJH B cpefiaX. OCHOBHBIE CBOHCTBA 3]I€KTPOMArHATHBIX
BomH. Bekrop [IlodHTHHTa. VIMIyNbC 3NEKTPOMATHMTHOTO IIONA. M3TydeHHe IHIION.
Anarpamma mampasnenHocTH. Oddekr [ommepa mms snextpomarHuTHEX Bosm. Illkana
3JIEKTPOMAarHUTHAIX BOJIH.

Pa3zgen V. Ontuka

Tema 1. 'eomeTprueckas onruka

Conepkanue TeMbl. DNEKTPOMAarHHTHas npupona cbeTa. IlpuHimn [oiirenca. 3aKOHBI
OTPKEHHA M NpPEIOMICHUS. AOGCOMOTHBIH M OTHOCHTEIBHBIH ITOKA3aTeNM NpPETOMIICHHA.
llonHoe BHyTpeHHee oTpaxeHHe. CBETOBOABL I'eOMETpHUecKas OITHKA Kak [peaeTbHbIH
CiTy4ail BOJHOBOM onTHKH. ONTHYECKHE HHCTPYMEHTEL

Tema 2. UHTepdepenuus ceera

Conepxanue TeMbL.  MOHOXPOMAaTHYECKHE H HEMOHOXPOMATHUECKHE BOJHEL [IpuHIHEND
CYIEPIO3HINY ¥ WHTCHCUBHOCTS IIPH CJIOKEHHM CBETOBBIX BOJH. BpeMeHHAS KOTepeHTHOCTS.
Bpems u mmvHa xorepenTHOCTH. IIpOCTpaHCTBEHHAs KOTEPEHTHOCTh. Pammyc KOT'€pEHTHOCTH.
Ontrdeckas mmHa nmyta. OnTayeckas pasHOCTs Xofa. PacueT mHTepdepeHnHOHHOM KapTHUHEI
OT JBYX KOTCPEHTHBIX HCTOYHHKOB. [loNOCEI paBHOH TOJIIMHEI W pAaBHOTO HAKIOHA.
MHoroiny4esas unTepdepenims. Criocobbl NOTyIeHHS KOTEPEHTHBIX nyued. UaTEepdepomeTphL
Tema 3. Tudpaknus ceera '

Conepxanune tembr. IIpunnun [oiirenca — @penemst. Metox 308 ®penens. [Ipsmonunreiinoe
pacnpocTpanenue cseta. [lnppaxuus ®penens. Judpaximus Operens oT KPyTIoro OTBEPCTHS H
KpyTioro aucka. Jludpaxuus Operens oT Kpas IOMYIUIOCKOCTH. CHHpans Kopnro. /Tuppaxims
®payrropepa OT GEeCKOHEYHO TMHHON NPAMOM IIEIH. JuppakionHas pacXoaMMOCTb.
Hudpaknus oTr ogHOMepHOH AHGBPaKIHOHHON pemerkd. Paspemaromas cnocoGHOCTB
ONTHYECKHUX HHCTPYMeHTOB. [TomsTre 0 ronorpadun.

Tema 4. Tlonspusanus ceera

Conepxanue Tembl. EcTecTBeHHBIH M HONApH30BaHHEIA cBer. CTemeHb OJIAPH3AIUH.
Ionspusanus ceera mpu HpelOMIEHHH W OTPAKEHHH. 3aKOH Bprocrepa. Ilomsapusamus npu
JIBOHHOM JydenpenoMieHHd. OOBIKHOBEHHBIM ¥ HEOGHIKHOBEHHLIH nyud. Onrudeckas och
KpucTamna. [ToisIpouasl ¥ NOIPU3ALMOEHEIE TIPH3MEL ITonapHu3aTopsl W aHAIM3ATOPEL 3aKOH
Mamoca. [lomyBoNHOBBIE H YeTBEpPTHBOIHOBEIE TLIACTHHKA. HckyccTBeHHasS omTHUecKas
aHU30TponHs. OnTHYecKkas akTHBHOCTS BemmecTsa. DddexT Papajes.

Tema 5. lucnepcus ceera :

Coznepianue TeMbl. 3aTpyAHEHHS B 3IEKTPOMATHHTHOMH Teopur MakcBeuta. HopMmaneHas u
aHOManbHad  jmucmepcud. Meropbl  mabmopenns  jmcnepcmu.  [IpusMaTwueckmit  m
JA(PAKITMOHHBIN CHEKTPHL. JJIEKTPOHHAS TEOPUS mucnepcud cseta. llormomenne cBera. 3akon
Byrepa. L{BeTa Ten u ciekTph! mornomeHyus.

Pasgen VI. KBanToBas ¢minka

Tema 1 DeMeHTHI KBAHTOBOI OIITHKH

Conepxanme Tembl. TemnoBoe H3amydenwe. PaBHOBeCHOE U3IydeHue. XapaKTepPHCTHKH
TEILIOBOTO H3TyqeHus. AOGCOMIOTHO depHOe Temo. 3akoH Kupxropa. 3akom Crepana-
Bombumana u 3akon Buma. Pacmpezenenme SHEPIHH B CIEKTpe abCOIOTHO YEpHOro Tela.
Qopmyna  Panes-JDkunca. YisTpaguonetosas KatacTpoda. KeanToBas runoresa u hopmyia
IInanka. Buenmamit dorosnekrpuueckuii 3¢ppexT u ero 3axoHs. GOTOHDL S¢ddexr Kommrona n
ero Teopus. Mozens atoma Pesepopaa. IocTynars: Bopa. Atom Bomopona.

Tema 2 DneMeHTEI KBaHTOBOM MexaHMKH

Conepxanwe Templ. ['mmotesa ne Bpoiins. OIKCIIEPHMEHTATBHOS HOATBEPXACHHE BOJHOBHIX
CBOMCTB MuKpodacTHL. COOTHOIIEHHE HeompencneHHocTe. BonnoBas pynkius, ee cpoiicTBa
M CTAaTHCTHIECKHH cMbicn. HecranuonapHoe ypaBHeHHe Hlpenuarepa. CrauuonapHOe
ypaBHerue Illpemnnrepa. Yactrna B NOTeHNHMATbHOH siMe. IIpoxoxaenne uacTHUBl Yepe3



NOTeHUHANbHBI Gapeep. KBaHTOBBIN rapMonuyeckuit ocmumisrop. Ypasrenwe Illpemmmrepa
JULA 3IIEKTPOHA B aTOMe BOAopoja. l'aBHOe, opOMTaNIbHOE M MAarHMTHOE KBAaHTOBBIE YHCIIA.
KBanTOBaHWe >HEPrHH 37EKTpOHAa B aTome Bojopona. CrekTp atomMa Bogopoza. IIpaBuio
otbopa. OpOUTaNBHBIA X MATHATHBIA MOMEHT 371eKTpoHa. COOCTBEHHBIH MeXaHHYECKHH MOMEHT
UMIyIbca 37M€KTpoHa (ciMH). CIMHOBEIE MarHWUTHBII MOMEHT 3jekTpoHa. CIOMHOBOE H
MAarHATHOE CIHHOBOE KBaHTOBbIe uncna. Onwt Illtepha u 'epnaxa. [Mpurmn 3anpera Iayim.
Ileprommaeckas cucreMa SJIEMEHTOB Menzneneesa. llornomenne, CHOOHTaHHOE W
HHAYIUpOBaHHOE u3iaydenHe. Jlaseprl. Ilpmmnmum pedicTBus nasepoB. Kitaccwueckas Teopus
TerioeMKocTd. 3akoH [lrononra u IItu. KeanToBas teopus Temnoemkoctu DitHmTelna. Teopus
TernoeMkocT Jlebas. @ononbl. Bo3zonsl U ¢pepMuonnl. IToHATHE 0 KBAHTOBEIX CTATHCTHKAX
Boze-Oitamreitna u Pepmu-/Iupaka. ,

Tema 3 OcHOBBI GH3UKH aTOMHOIO SApa ¥ 3JIEMEHTAPHBIX YACTHII.

Copepxanue TeMbl. XapaKkTepHCTHKM aTOMHOTO siipa. Mozemu atomHoro sapa. Macca u SHEprus
CBSI3M sifpa. 3aKOHbI PaAHOaKTHBHOIO paciafa. Ambta-, 6eTa- U raMma-usjTydeHHe. SaepHbIe
PeaKvH K 3aKOHBI COXpaHeHHs. Peakuwms nenenus snep. llenHas peaxuus aenenus. Peaxums
CHHTe3a arOMHBIX snep. IlpobGmemMa ympaBiseMBIX TepMOSIEPHEIX peaknmi. BHIB
B3aUMOJCACTBMA H KJacCHQHKalMsd DSNEMEHTapHBIX YacTHI. MeToasl  perucTpaiyH
3IeMeHTapHbIX YacTull. KocMuueckue srymn. YacTurs! u aHTHIacTHIEL. HelTpuno.

Copepixanne NIpaKTAYECKHX 3AHATHIH 110 JHCIUILIAHE
1 cemecTp
Pa3nea 1. Mexannka
Tema 1. KuneMaTuka noctynareasHOro ABHKEHHS
Conepxanue mpakTHYecKHMX 3aHATHA. MarepuansHas Touka (dacThia). CHCTeMa OTCYeTa.
VHepunaibHele CcHCTeMBI orcuera. Pammyc-Bektop. IIpHHIMI OTHOCHTENBHOCTH I ammies.
Tpaexropus. [TocTynarensHoe ABMXKEHHE TBEPAOro TENA.
Tema 2. Kunematnka Bpamare/IbHOrO JBHKEHHS
ConepkaHue NMpakTHUECKWX 3aHATHHA. Paamyc KpuBH3HEI TpaekTophH. JluHeitnas CKOpOCTb H
TMHEHHOE yCKOpeHHUe. TaHTeHIHAIbHOE ¥ HOPMATBHOE YCKOPEHHS. CBsA3b MEXKIY THHEHHBIME U
YTJIIOBBIMH KHHEMATHYECKHMH BEJTHUHHAMH.
Tema 3. JlanaMuKa IIOCTYIIATENBHOTO ABHKEHUS ,
Copepxanne npaktudeckux 3aHsTHi. [lepBbli 3akoH HEBIOTOHA H TOHATHE HHEPIUATEHON
CHCTEMBI OTCueTa. Bropoii 3akoH HplOTOHA M IIOHATHE CHIIBL, MACCHl H MMITYIbCa. Y PaBHEHHE
JBUKCHUS.
Tema 4. JlnnaMuKa BpaimaTeLHOTO IBIKEHAS
CozepxaHue MPaKTHIECKUX 3aHATHA. MoMeHT cumel. MoMeHT uMmmyibca. MoMeHT HHEPIUH.
Teopema IllteliHepa. YpaBHEHHe MOMEHTOB (CBS3b MOMEHTA MMIYIBCA ¢ MOMEHTOM CHIIBI).
YpaBHeHHE BpamaTebHOIO ABUKEHHUSA TBEPOTO TENla OTHOCHTENBHO HEMOABIKXHON OCH.
Tema 5. 3akoHBI cOXpaHeHHS '
ConepxaHne NPaKTHYECKHX 3aHATHH. 3aKOH COXpaHEHHS HMITYJbca. 3aKoH COXpaHEeHUS
MOMEHTA UMITYJIbCA.
Pazgen I . OcHOBEI MOJIEKYISPHOl GPH3AKH H TEPMOXHHAMHKH
Tema 1. MonexynsapHo-KHHeTHIECKas TEOPHS I'a30B
Conepxanme mpakTHdeckux 3aHATHH. (OCHOBHBIE MOJIOXKEHHS MOJIEKYIIPHO-KHHETHYECKOM
TEOPHH BemeCTBA. MHKpPO- ¥ MaKpOCOCTOSHHSA CHCTEMEL.
Tema 2. IlepBoe Ha9ano TEPMOIMHAMHKH
Conepxanue mpakTHUecknX 3aHATHA. OCHOBHBIE TEPMOAMHAMMYECKHE [IOHATHI: BHYTPEHHAS
SHEprus, pabora, Temwnora. QOPMYIHPOBKH NEPBOTO HAYANA TEPMOIAHAMHKH. YpaBHeHHE
IEpBOr0 Havala TEPMOJUHAMHKH. TeImIo€MKOCTh. 3aBHCHMOCTh TEIIOEMKOCTH HIeaJbHOIO
rasa oT BHJa mponecca. Qopmyna Maiiepa. PaGora, coBepmaemas raszoM npu H30IIPOIECCaX.
OuTanbnus (Tennosas QyHKmEs). AquabaTHYecKuit nponece. TennoéMKocTh TBEpP/IBIX TEIL.



Pazgen I11. JjekTpa9€cTBO H MATHETH3M

Tema 1. HanpsyKeHHOCTB JIEKTPHYECKOTO MOJIS B BAKyyMe

Copepxanne mpakTHueckux 3aHaTHiE. 3akoH Kynona. IloHsSTHE 37I€KTPOCTATHYECKOTO MOJSL.
Cunobble JIMHMM (JMHHH HaOpsOKeHHOCTH). [IPHHIMI CYNEPIO3MIMH 3JIEKTPOCTATHYECKHX
nonelt. [lotox BexkTopa HanpsbkeHHOcTH. Teopema [Maycca ais 3I€KTpOCTATHYECKOrO IMOJS B
BaKyyMe H €€ CBA3b ¢ 3akoHOM Kyiona.

Tema 2. IloTeHmMan aMeKTPOCTATHIECKOTO TTOJISA

Copepxanne NpakTHIeCKHX 3aHATHH. Pabota cun smexrtpocrarmdeckoro mojs. IIupkynsums
HANPSHKCHHOCTH 3JIEKTPOCTATHYECKOro I0JI4. POTOp HanpsKEHHOCTH SIEKTPOCTATHYECKOTO
nons. IloTeRmmanbHOCTE (KOHCEPBATHBHOCTB) SJIEKTPOCTATHYECKOrO Toad. IloTeHIHAI.
PazgocTts noTennuanos. Ces3p MEX/Y MOTEHIHAIOM M HAMPSUKEHHOCTBIO DIEKTPOCTATHIECKOTO
HOJIA.

Copepxande 1a60paTOPHLIX 3AHATHH 10 JHCHHILIHHE
1 cemecTp '
Pasgea I. Mexauuxa
Conepxanne naGoparopHbIX 3aHsTuil. JlaGoparopHas paGora Ne 1-5 M3sydueHwe IMHAMHKH
BpamaTebHOTO ABMXEHUS TBepaoro tena. Jlaboparopras pabora Ne 1-9 Onpenenenne Moays
CIBHIa METAJUIOB METOJIOM KPYTHJILHBIX KOJleOanmii
Pazgen II . OcHoBEI MoJlekyIApHO GHINKH H TEPMOAHHAMHAKHA
Copmepxanne naGopatopubix 3aHATHH. JlaGopartopHas paGotra Ne 2-2 Onpenenenue
K03 (HIMEHTa BA3KOCTH XUIKOCTH M urcaa PeifHombca METOAOM MajaloIero B KHIKOCTH
HiapuKa
JlaGopatopuas pa6ota Ne 2-3 Onpenenenue cKOpOCTH 3ByKa B BO3AyXe H NOKa3aTels aguabarhl
BO3[yXa METOJIOM CTOSTYEH BOJHBI
JlaGoparopras pabora Ne 2-7 Onpenenenue mokasarens aguabaTsl Bo3Ayxa MeTonoM Kiemana-
He3opma

2 cemecTp

Pa3aen III. DaekTpuYecTBO H MArHETH3M

Conepoxanne naGoparopubix 3ansTuii. JlaGoparopaas pa6ora Ne 3-1 Usyuenue 3NIEKTPHIECKOTO
noss

JlaGoparopras pa6ota Ne 3-3 MocToBo# MeTo H3MepeHH it

Jlaboparopnast paGota Ne 3-8 H3yueHHe sBI€HHE SIEKTPOIPOBOIHOCTH H OLpEIETECHHE
YIEIBHOTO CONPOTHBIIEHHS METAUIA

Paznea IV. Kosre6anns u BoJnbI -

Conepxarme naGoparopusix 3amsruii. Jlabopatopmas paGora Ne 4-2 Hzmepenue
HHAYKTHBHOCTH KaTyIIKH 10 €€ aKTUBHOMY M PEaKTHBHOMY COIPOTUBJICHHSIM

Jlaboparopras paGora Ne 4-4 VccrenoBaHus 3IeKTPHIECKAX KOTeGaHu 3BYKOBOM 49aCTOTEL ¢
IIOMOIIBIO JJIEKTPOHHOIO OcIMLIorpada

Pazgen V. Ontuka

Conepxanue nabopaTopHsIX 3aHsTHi. JlaGopaTopHas paGora Ne 5-3 OnpenencHue IAHBI
CBETOBO#M BOJIHBI ¢ TOMOIIBIO Kostel] HeroTona :

Jlaboparopnas pabota Ne 5-5 Ompenenenue JUIHHBI CBETOBOM BOMHBI ¢  [OMOIIBIO
ARG PaKITHOHHOMN peeTKH

Pasgen VI. KpanToBas pusnka

ConepxaHnue 1abopaToOpHEIX 3aHATHIA.

Jlaboparopnas pabora 6-1 Onpeznenenne nocrosuuoii Credana-Bomsnmana

Jlabopatopnas pa6ota 6-2 3yuenne BHemHErO (oToaddexra u BakyyMHBIX (POTOITEMEHTOB



5. OHUEHOYHBIE CPEACTBA AJIS1 TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
[MIPOMEXXYTOYHOM ATTECTAIIHH ITO UTOT'AM OCBOEHHS JUCHHAIIJIMHBI
U YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOM PABOTBI
CTYAEHTOB

5.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH

BOIIPOCHI JJ151 IPOBEJAEHUS PEUTUHI-KOHTPOJISI
1 cemectp

PeiiTuHr-KoHTpOIB Nel
1. Mexanudeckoe JIBIKEHHE KaK IpocTeiimas GopMa ABukeHns Matepun. CHCTeMa OTCYETA.
[Ipuamun otHOCHTEMBHOCTH ["amanes. [Ipeobpasosanus [amuies. Paguyc-sexTop.
2. MatepuansHas Todka (4actuna). Tpaektopus. Pamuyc KpuBH3HEI TpaekTopuH. JInHetHAsS
CKOPOCTb ¥ THHEHHOE ycKopeHue. [locTynarensHoe qBHKEHHE TBEPAOIO TEIA.
3. TanreHIHaTEHOE ¥ HOPMAIBHOE YCKOpeHHs. CBA3b MEXIy THHEHHBIMA H YIIOBEIMH
KMHEMATUYECKHMHU BETHYHHAMH.
4. Tlepeolit 3ax0H HEIOTOHA M MOHATHE HHEPHUATLHOM CHCTEMEBI OTCYeTa. BTOpOit 3aKoH
HeoTOHA M IOHATHE CHIIBI, MACCHI H HMITyJIbCa. Y paBHeHue ABMkeHns. Tperuii 3akon HeroToHa
H IIpeAeNbl er0 NPUMEHHMOCTH.
5. HerHepUHMaIbHEIE CHCTEME! OTCYETa. AGCOIIOTHBIE H OTHOCHTEILHBIE CKOPOCTH H YCKOPEHHE.
Cuinl HHEpUIHH.
6. Cucrema MaTepuatbHEX ToUek. LleHTp Muepuun (nentp Macc). TeopeMa o IBHKEHHH LIEHTpa
HHEPITUH.
7. IloHsATHE a6COMOTHO TBEPAOTO Telia. MOMEHT MHEPIIMH TeNa.
8. Teopema Ll Telinepa.
9. MoMmeHT cuiibl. MOMEHT HMITy/Ibca. YpaBHEeHHE MOMEHTOB. Y paBHEHHE BpAINaTeIbHOTO
JBHXKEHHUSA TBEPAOTO Tella OTHOCHTEIHHO HEIOABHKHOM OCH.
10. I'mpockomrgeckuit s3¢ppext. CBOGOIHEIE OCH.
11. 3akoH coxpaHEeHHS HMITYJIbCa H TPeTHH 3aK0H HbI0TOHA.
12. 3akoH coxpaHEHHS MOMEHTa HMITYJIbCA.
13. Pabora 1 sHeprus B MexaHuKe. JHEPrus KHHETHYUECKAs H MOTEHIUABHAS.
14. Ionstrre crtoBoro noss. Cesi3b MeXIY NOTEHIMATLHOMN SHEPTHEH U CHIIOH.
15. 3aKoH cOXpaHeHHs MEXaHHIECKON SHEPTHHL.
16. KoHcepBaTuBHEIE H HEKOHCEPBATUBHEIE CHIILL. KOHCEpBATHBHAS M AUCCHIIATHBHAS CHCTEMEL
17. 3amaum MexaHUKH KHOKOCTER H Ta3oB.
18. Ypasnenne Hepa3peBHOCTH. Y paBHeHMe Beprymwm. -

PeHTHHr-KOHTpOAB No2

1. TlonsiTre MaeambHOTO raza. MoleKy pHO-KHHETHYECKOe TONKOBAHHE TEMIIEPATyPEL
Makpockornudeckue mapaMeTpsl CHCTEMEL

2. BHYTpeHHA SHEPIHs HICATBHOTO rasa. Uncno creneneit cBoboIbL 3aKoH paBHOpacIpeIEeHUs
SHEprHH.

3. Jlanrnerue rasa ¢ TOIKH 3pEHAS MOJIEKYIAPHO-KMHETHYECKOH TeoprH. OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KIMHETHIECKOMN TEOPHH.

4. Y paBHeHMe COCTOSHUSA HICATLHOTO rasa (ypasHerue Kianeitpona — Menzieneesa).

5. JlrHaMI9eCKHe B CTATHCTHYECKHE 3aKOHOMEPHOCTH B (hisuke. CTaTHCTHYECK i MeTox
uccrenosanus cucreMsl. [lorstue o GyHKim pactpenenerms.

6. ®a30Boe npocTpancTBO. Da3oBas ToUKa, (azoBast srueika. CTaTHCTHIeCKoe yCpEaHEHHE.

7. Pactipenienenue Maxcpena. Cpejieue CKOPOCTH MOJIEKYIL.

8. bapomerprdeckas popmyna. Pactpenenenue Bombimana.

9. Pactipenenerue Maxcsenna —- Borbimvana.



PeliTHHr-KOHTPOJIb Ne3

1. Vparuernue Ban-nep-Baanbca. z0TepMBl pealbHbIX ra30B.

2. MertacTabuibHOe cocTosHre. KprTrdeckoe COCTOSHUE.

3. BHyTpeHHsA 3HEpIUs peaIbHOIO rasa.

4. XapaKTepHCTHKa XHIKOTO COCTOSHUS. bbiemii nopsaaok.

5. TToBepxHOCTHOE HaTsDkeHHe. CHITBL, BOHUKAOIIE HA KPHBOH ITOBEPXHOCTH XuKocTH. DopMyiia
Jlarmmaca. CMauMBaHWE M KAIWUISIPHBIE SBIICHUS.

6. IloHsTHE CTONKHOBEHHS. YIPYTOE B HEYIIPYTO€ CTOINKHOBEHHSL.

7. [panensroe paccrosrue. DdbexTrrHOe cevenue paccesHus. CpeHss JUMHA cBoboHOTO npobera.
8. OCHOBHBIE TEPMOHAMMYECKHE TOHSTHS: BHYTPEHHSSA S3Heprus, paboTa, TeiwoTa. Y paBHEHHE
NIEpPBOTO HaYasa TEPMOIMHAMUKH.

9. 3aBHCHMOCTH TEIUIOEMKOCTH HACATHLHOTO Ta3a OT BHa mpoliecca. Pabora, coBepraemas ra3oM IIpH
u30IIpoIeccax.

10. AnuabaTigecKuii mporece.

11. O6pariMele 1 HeobpaTuMBIe ponecchl. Kpyropoit npouecc (LUKIT).

12. Ik Kapno u ero KIIJI ans sacansaoro rasa.

13. Tlpuspan eHCTBUS TETUIOBOTO IBUTATENS U XOIOMIBLHONM MAITAHEL.

14. SHTpOonHA. 3aK0OH BO3pacTaHHUs SHTPOIHH.

2 cemecTp
PeiirAAr-konTpoas Nel
1. 3axor Kynona. HanpspkeHHOCTB 3JIeKTpoCcTaTHIecKoro nosis. [ IoHATre 2/1eKTpOoCTaTAYecKoro IoJu.
I IprHIATT CynepIIO3HIIAN 3MEKTPHIECKUX TIONIEH.
2. Ilorox HanpspkeHHOCTH. TeopeMa ["aycca 1 3eKTpoCTaTiYecKoro moJis B BaKyyMe.
3. Ilprmenenne TeopeMsl [ aycca 171 pacyeTa MoJieid.
4, PaboTa cHI 3eKTpOCTaTHIECKOro 0. [IHpKy Isiis HampsHkeHHOCTH IEKTPOCTATHIECKOTO TIOJIS.
5. Ilorermman. Pa3HocTs noTeHImManoB. CBA3b MEXAY IOTCHIMATIOM H HAPSOKEHHOCTBIO
SNIEKTPOCTATUYECKOTO OJIA.
6. CBoGOIHBIE ¥ CBA3AHHbIE 3apA/Ibl B BellecTBe. THIIbI JMaMeKTprKoB. FIOHHAsI, 37IEKTPOHHAS |
OpHEHTALMOHHAs IOJIPH3alliH.
7. DNEKTPOEMKOCTE YEJHHEHHOTO TIPOBO/IHHKA, CHCTEMBI IIPOBOXHHKOB M KOHIEHCATOPA.
8. DHeprus 3apsHKEHHBIX YeAMHEHHOTO IIPOBO/IHIKA, CACTEMbI IIPOBOJHUKOB M KOHJIEHCATOPA. DHEPIHs
3MEKTpHIecKoro nojs. O6seMHast ITIOTHOCT SHEPIUM YIEKTPHYECKOTO TOJIS.
9. XapaKTeprUCTHKH SMEKTPHYECKOTO HOJIA M YCIOBUS €0 CYIIeCTBOBAHMA. Pa3HOCTh OTEHIHANIOB,
SIIEKTPO/IBIDKYIIAS CIJIA, HAITPSDKEHHE.
10. 3axon Avnepa. Marawuraas wHAyKiws. 3axon bro — Casapa. [Tonsmie MarauTHOrO mojis. [TpyHmmm
CYTIEPIIO3UIIMM MATHUTHBIX NONeH. MarHATHEIH MOMEHT.
11. MaraaTHO€E NoMne NPIMOIMHEUHOTO H KPYTOBOIO TOKOB.
12. JIpiokeHne 3apsDKEHHBIX YAaCTHIT B 3JIEKTPHYECKHX M MATHUTHBIX TIOJSAX.
13. 3aK0oH IIOTHOrO TOKA YIS MATHUTHOTO IIOJIS B BelecTse. HapsikeHHOCTh MATHUTHOTO IIOJSL.
MarnuTHas IPOHANIAEMOCTH Cpebl. MHIyKIs MArHHTHOT'O [OJIS B BEIIIECTBE.
14. Ombir @apanes. Maraurasii notok. J{C uHxykimm. OCHOBHOM 3aKOH 3MeKTPOMATHHTHOMH
uHnykuvd. [Ipasuno Jlenma.

15. CamovutyK1Hs ¥ B3aMMOMHAYKIMA. MHIYKTHBHOCTE M B3aMMHAas HETyKTHBHOCTb. TOKH
pa3sMBIKaHUS ¥ 3aMbIKAHHS.

PeHTHHr-KOHTpOJL Ne2 '

1. CBoGoHEIe ¥ BEIHYXIeHHBIE KoneGans. [ apMoHveckue MexaHHdecKue KOeOanus U BX
XapaKTEePUCTUKH.

2. DHeprus rapMOHMYECKHX MEXaHHIECKHX KoneGarmit. [ToHATHE 0 rapMOHMYECKOM |
AHTapMOHHYECKOM OCIIJLIATOPE.

3. CnioxxeHre OMHAKOBO HAIPAB/IEHHBIX TAPMOHMYECKHX KoNeOaHwii. Brerus.



4. CnoskeHHe B3aUMHO TIEPIICHIMKYIAPHBIX FApMOHWYeCcKUX KoneOanwii. @urypsl Jluccaxy.

5. 3aryxaromue Mexanudeckue Konebarms. Yactora, koodprmenT 3aTyxaHus, Jorapa(hMITIeCKIit
JICKPEMEHT 3aTyXaHUS MEXaHHIeCKHUX KOTeOaHMH.

6. BeIHYXIeHHEIe MeXaHHUYeCKHe KoJieOaHus. AMIUTUTYZA U (a3a IIpH BRIHYXKACHHBIX MEXaHHIECKHX
KoneOaHusX.

7. Mexanuueckuit pesoHaHc. PesoHarcHbIe KprBble. COOTHOIIEHNS MeKTy (ha3aMu BEIHYKAAIOIIEH
CHJTBI ¥ CKOPOCTH IIPH MEXaHWYECKOM PE30HAHCE.

8. Mexanu3m 06pa3oBaHus MEXAHWIECKHX BOJH B YIIPYToH cpeze. [[poaobHbie B NoNepeyYHbIe BOIHBL
BoHOBOE ypaBHEHHE U €10 pelmeHure. [ apMOHUYecKre BOTHEI M UX XapaKTCPHUCTHKH.

9. dazopast CKOpOCTL H UCHEPCHs BOJH. BOMHOBO# IakeT U rpyIIoBas CKOpOCTb.

10. TTonsTre o korepenTHOCTH. MHTEpdhepertms BomH. CTosdue BOTHEL

11. KonebarenpHbit KOHTYp. ['apMOHIYecKre 3/1eKTpOMArHUTHBIE KOJIeOaHHs U MX XapaKTCPUCTHKH.
12. 3aryxarormye 3eKTpOMarHuTHEIE Kojebarus. YacTora, kodhGHIMeHT 3aTyxXaHus,
norapupMIIecKui JEKPEMEHT 3aTyXaHus IEKTPOMAarHUTHBIX Kostebanuit. Jlo6poTHOCTD
KoJebaTensHOro KOHTYpa.

13. BeHYXI€HHBIE 2JIEKTPOMArHATHBIE KoJleOaHus. AMIUTMTY/a ¥ (ha3a BRIHYXJEHHBIX
JIEKTPOMArHUTHBIX KOJIEOaHWH.

14. QapaneeBckasd H MaKCBEIUIOBCKAs TPAKTOBKH ABJICHHUS ICKTPOMArHUTHOM MHITYKIMH. TOK
CMEIIEHU.

15. Cucrema ypaBHeHui MakcBeuia. DJIeKTpOMarHHTHOE TOJIE.

16. BorHoBOE ypaBHEHHE 1A 1IEKTPOMArHUTHOTO TIOJIS U €T0 peineHne. CKOpOCTh pacpoCTpaHeHHS
5IIEKTPOMAarHUTHBIX BOJH B Cpe/iax.

17. OcHOBHBIE CBOHMCTBa 37IEKTPOMATHUTHBIX BOJIH. JHEPIHS U IOTOK SHEPTHH 3/IEKTPOMATHHTHBIX
BOJIH. Bexrop IlofaTHHTa. VIMITY/TBC 37IEKTPOMATHHTHOIO HOJLL.

PeiiTuHr-KoHTpOIL Ne3

1. OnexrpomarauTHas npuposa ceera. IIprurmn [oirerca. 3aKOHBI OTPaXKEHHS | IPETIOMIIECHHS.
AGCOMOTHEIH ¥ OTHOCHTENTBHBIH NOKA3aTe M IperoMeHis. [To/Hoe BHYTpeHHee OTpaKEHHE.
CBeTOBOIBL

2. KorepeHTHOCTh X MOHOXPOMATHYHOCTB CBETOBBIX BOJH. BpeMenHAs korepeHTHOCTS. Bpemsa 1 mmiHa
KOTEPEeHTHOCTH.

3. Orrruveckast jymana myTa. Onmideckast pasHOCTB Xoza. Pacuer uHTepbepeHITOHHOM KApTHHBI OT
JIByX KOTEPEHTHBIX HCTOIHHUKOB.

4. TIonoce! paBHO# TOJIIMHEI ¥ PABHOIO HAKIOHA.

5. IIpocTpaHCTBEHHAs: KOTEPEHTHOCTD. PaIHyC KOTepeHTHOCTH.

6. [prsiwm Nofirenca — ®@penesta. Meron 301 Operers. [IpsamormuHeiHOe pacIpocTpaHeHHe CBETA.
Hudpaxims OpeHens Ha KPYTIOM OTBEPCTHH U JTUCKE.

7. Tappaxis Opayrrodepa or GeCKOHEYHO JUTMHHOM MPAMOM INeNH.

8. Mudpaxims @payHrodepa Ha OTHOMEPHOM MU PaKIMOHHOM pelmeTKe.

5.2. IlpomexyTounas aTTeCTAIHSA II0 HTOTAM OCBOEHHS TUCIUILITHHEEI (3K3aMeH)

Bomnpocsr k ax3ameny (1 cemectp)
1. Mexanneckoe IBIKeHNE Kak IpocTeiinas Gopma IpmkeHus Matepry. CHcTeMa 0TcueTa. I Tppsrmm
oTHOCHTENbHOCTH ["aymuiest. [Tpeobpasosarms 'amanes. Pamyc-exrop.
2. Marepuarbtas Touka (dactma). Tpackropust. Pamayc kpusisHb! Tpaekropr. Jlnmeiinas CKOPOCTb H
JmHe#HOe ycKoperue. [locTynaresHoe JBIDKEHHE TBEP/IOrO Tejla.
3. TaHreHIMATLROE H HOPMATEHOE YCKOPEHHS.. CBS3b MEXTY THHEHHBIMHA H YIIIOBHIMHA
KHHEMATHYECKUMH BEJIAYHHAMH.
4. Tleperit 3ax0H HEIOTOHA B TIOHSTHE HHEPITHATHHOM CHCTEMBI OTCUETA. Bropoti 3akon Herotona u

TIOHSATHE CHIIbL, MACChl ¥ HMITYIIbCa. Y paBHeHue Aprokerrs. Tpernit 3axon HefoToHa ¥ Ipesiess! ero
IIPHUMEHUMOCTH.



5. HemHeprmanbHbIe CHCTEMBI 0TcUeTa. AGCOMOTHEIE B OTHOCUTENIBHBIE CKOPOCTH U ycKopeHHe. CHIThI
HHEPLUH.

6. Cucrema MarepratbHBIX ToueK. [eHTp MHepimu (ueHTp Macc). Teopema o IBIDKEHUH LIEHTPa
WHEPIAH.

7. IlonsTHE aOCOMOTHO TBEPAOTO TeIa. MOMEHT HHEpIMH Tera.

8. Teopema IlIteiinepa.

9. MomenT cuibl. MOMEHT MMITyJIECa. Y paBHCHHE MOMEHTOB. Y paBHEHHE BpaIaTe/IbHOTO JIBIKEHHSA
TBEPAOTO TeJIa OTHOCUTEIEHO HENOJBIKHOM OCH.

10. 3akoH coxpaHeHHs UMITYITbca U TpeTHit 3akoH HeloToRa.

11. 3aKoH coxpaHeHUss MOMEHTA UMITYIThCA.

12. PaboTta 1 5HEprust B MEXaHHKe. JHeprus KMHEeTUYecKas U NOTeHIHATIbHASL.

13. YpaBHeHue Hepa3phHIBHOCTH. Y paBHeHHe bepHym.

14. TlonsTre HAeaTHHOTO raza. MoJeKyapHO-KHHETHIECKOe TOJKOBAHHE TEMITEPATYPBL
Makpockormueckue apaMeTpsl CHCTEMEL J

15. BHyTpeHHsIs SHEprus uaeansHoro rasa. Uucio crenexeit cBoOOABL 3aK0H paBHOPACIIpEICIICHHS
SHEPIHH.

16. JlaBnenne rasa ¢ TOUYKH 3peHUSI MOJIEKYIIPHO-KHMHETHIeCKo# Teopry. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETHUECKOHA TEOPUHL.

17. YpaBHeH#e cocTosHus HaeanbHOro rasa (ypasHenre Kinanelipona — Menzeneesa).

18. JluHamMI9ecKue U CTaTHCTHYECKHE 3aKOHOMEPHOCTH B ¢u3kKe. CTAaTHCTHYECKHM METOT
uccneoBanus cucTeMel. [lonsaTre 0 QyHKIMM pacpeneneHus.

19. Pacnipenenerne Maxcpesuta. CpeHre CKOPOCTH MOJIEKYIL

20. Bapometpryeckas dopmyna. Pactipenenenue Bomsimana.

21. Ypaeuenue Ban-nep-Baanbca. M301epMel peabHbIX ra3oB. OCHOBHBIE TEPMOIHHAMIYECKAE
TOHSITHSL: BHYTPEHHs SHEPIus, paboTa, TEIUIOTa. Y paBHEHHE IIEPBOT0 HAYA/la TEPMOIMHAMUKH.

22. 3aBHCHMOCTS TEILIOEMKOCTH HIEATHOTO I'a3a OT BUJa IIportecca. PaGoTa, coBepmaemast razoM Ipa
H30IIpoLieccax.

23. AmmabaridecKuii mporiecc.

24. O6parimele 1 HeoOpaTHMBIE poriecchl. Kpyrosoii mmporece (k).

25. Huxi Kapro u ero KI1J] s uaeansHoro rasa.

26. [pyHIpn neHCTBAS TEIIOBOTO JBUTATEIIA U XOIOIMIBHON MAIIHHEL.

27. 3axon Kynona. HanpsokeHHOCTS 371eKTpoCTaTiuecKoro rojist. [ToHsTre 2/1eKTpocTaTHEeckoro moiTs.
I TpyHIAII Cynepro3UIMHT EKTPHYECKUX TTOTEH.

28. I'orok HanpsbkerBOCTH. TeopeMa I'aycea U1t 3EKTPOCTATHHEECKOTO IO B BAKYYM.

29. Tlpamenerue TeopeMsl ['aycea 11 pacdera moneit.

30. Pabota cun anexTpocraTiyeckoro moist. LIupKy s HalpsKeHHOCTH 3/IeKTPOCTATHYSCKOTO MOJIS.
31. Iorenuman. PasHocTs noTeHIManoB. CBs3b MEX/Ty OTEHITMAIOM M HAIPSDKEHHOCTEIO
3IIEKTPOCTATHIECKOTO MOJIA.

32. CeoGozmBIe ¥ CBS3AHHEIE 3aps/Ibl B BEIUECTBE. TUIThI ManeKTprKoB. HoHHas, S1eKTPOHHAs 1
OPHEHTAHOHHAS TOJIPH3AITHH.

33. Tonsapy30BaHHOCTG. JIMANEKTPIYECKas BOCIIPHAMYHMBOCTE BEIIECTBA U €€ 3aBACHMOCTE OT
TEMIIEPATYPEL

34. Teopema ['aycca 11l 3MEKTPHUECKOTO OIS B JHANEKTPHKE. DIIEKTPHYECKOE CMEILICHHE.
JlHaneKTpHHecKas IPORAAEMOCTb cpeibl. HalpsoKeHHOCTS 3NeKTPHYeCKOTO TOJIS B HBIICKTPHKE.
35. Pacnipenernienne 3apsyios B IPOBOJHKKE. IIEKTPOCTATHYECKOE TIONE BHYTPH U CHAPYXH
TPOBOJIHMKA. DJIEKTPOCTATAYECKAS 3aIIHTA.

36. DNEKTPOEMKOCTE YeTHHEHHOTO IPOBO/HHAKA, CHCTEMBI IPOBOHIKOB H KOHZIEHCaTopa.

37. OHepruisl 3apsHkeHHBIX yeMHEHHOIO IIPOBO/IHHKA, CHCTEMBI IPOBOJHIKOB X KOHZIeHCaropa.
OHeprus MeKTpAYecKoro nowst. OfbeMHas IWIOTHOCTS HEPIHH EKTPUIECKOTO HOJIA.



Bomnpocsl k 3xk3ameny ( 2 cemecTp)

1. XapaKTepHCTHKH 3IEKTPHIECKOTO MOJIA B YCIOBHSA €T0 CYHIeCTBOBaHMs. Pa3HOCTD
MOTEHIHAJIOB, MIEKTPOABHKYINAs CHJIA, HAPSKCHHUE.

2. Knaccuyeckas 3€KTpOHHAS TEOPUS MIEKTPONPOBOAMMOCTH METALIIOB U €€ HEIOCTATOYHOCT.
3. 3axon AMiepa. MarauTHas HHAYKIHA. 3akoH buo — Casapa. [loHsTHE MArHUTHOTO MOJIS.
[TpuHIMN CynIepno3unuy MarHATHBIX nonel. MarHUTHEI MOMEHT.

4. MarauTHOE 10Jie MPSIMOJTMHEHHOrO H KPYTrOBOTO TOKOB.

5. llupkynanus BeKTopa MarHUTHOM MHAYKIMH. 3aKOH IIOJHOro ToKa. MarHuTHoe noJie
JUIMHHOTO COJIEHOMJIa ¥ TOPOHJA.

6. MarauTHOE B3aUMOJEHCTBHE TOKOB ¥ €JMHUIIA CHJIBI TOKA — aMIIep.

7. JIBHKCHHE 3apSHKCHHBIX YaCTHI B JEKTPHYECKUX U MATHUTHBIX TOJISX.

8. Onwrr @apanes. MarauTHsli notok. 3J]C uraykun. OCHOBHOH 3aKOH 3I€KTPOMAarHETHOM
uaayknuu. [Ipasuno Jlenna.

9. CamouHIyKIHs B B3aUMOUHAYKIMSA. UHIYKTUBHOCTD M B3aUMHAast HHAYKTUBHOCTh. TOKH
pa3MBIKaHUS U 3aMbIKAHHUS.

10 . DHeprus MarHuTHOrO noJs. O6BeMHAs MJIOTHOCTh SHEPTHH MAarHUTHOTO II0JIS.

11. CBoboHEIE ¥ BEIHYXIEHHEIE KOJleOanus. ["apMOHHYECKHE MEXaHHYECKHE KOJIeDaHus U HX
XapaKTePHCTHKH.

12. DHeprus rapMOHHYECKHX MEXaHHIECKHX KosleGanuil. [IoHsATHE O rapMOHMYECKOM U
AHTapMOHHYECKOM OCITHILIATOPE.

13. CnoxeHune 0AMHAKOBO HAITPABNCHHEBIX TAPMOHHYECKHX KojIeOanuii. Buenms.

14. CnoxeHue B3aMMHO NTEPIEHUKYIAPHBIX FapMOHHIECKUX KoneOanuid. Durypsr Jluccaxy.
15. 3aryxaromue Mexanmaeckne Konebanus. Yacrora, koauunenT 3aTyxanus,
norapu(pMHYECKAHN JEKPEMEHT 3aTyXaHUd MEXaHHUECKHX KOIeOanuii.

16. BeHyxneHHbBIE MEXaHHIECKHE Kolebanus. AMIUTUTYa B (aza Ipu BEIHYXKIEHHBIX
MEXaHUYECKHX KoleOaHusgX. :

17. Mexanudeckuii pezonanc. PezoHancHbIe KpuBEIe. COOTHOIIEHHUS MEXTY (hazamMu
BBIHYK/IAIOIIEH CHIIBI H CKOPOCTH IIPH MEXaHHYECKOM PE30HAHCE.

18. MexanusM 06pa3oBaHHsA MEXaHWYECKUX BOJH B YIIPYroii cpeze. IIpoobHEIE B MonepedHbIe
BOJIHEL BosHOBOE ypaBHenwue u ero pemenue. I'apMOHHAYECKHE BOJIHBI M HX XapaKTEPUCTHKH.
19. KonebarensHuiit KOHTYP. 'apMOHHYECKHE S1IEKTPOMArHATHBIE KONeGaHus H UX
XapaKTEePUCTHKH.

20. 3aryxaiouue 31eKTpOMAarHATHEIE KoeOanus. YacToTa, Ko3(GUIMEHT 3aTyXaHus,
norapu(p)MUYECKU IEKPEMEHT 3aTyXaHHA HMEKTPOMArHATHBIX Kojebanuii. Jo6poTHOCTE
KoJe6aTeIbHOrO KOHTYpA.

21. BolHyX/IeHHBIE 3€KTPOMArHATHBIE KoneGaHus. AMILIMTYAA # (a3a BRIHYKACHHBIX
JJIEKTPOMArHAUTHEIX KOJIeOaHHIA.

22. GapaseeBcKas ¥ MaKCBEIUIOBCKAS TPAKTOBKY ABIEHHUS IEKTPOMATHUTHON HHAYKIMH. TOK
CMEIIEHUS.

23. Cactema ypapHeHHH MaxkcBeluta. DIeKTPOMATHUTHOE TIOIE.

24. DnexTpoMarnuTHas nprposa ceeta. [IpuHimn [olirerca. 3aKoHb OTpaskeHHS H
IpeNOMICHUs. AGCOMIOTHEIA H OTHOCHTENLHBIA TT0Ka3aTeu npenomienns. [ToHoe BEYTpeHHee
oTpaxkeHre. CBETOBO/IBI.

25. KorepeHTHOCTb ¥ MOHOXPOMATHYHOCTH CBETOBBIX BOJH. BpeMeHHAS KorepeHTHOCT. Bpems
U JUTHHA KOTE€PEHTHOCTH.

26. Onrryeckas jumna myTH. OnTHYECKas pasHOCTb xona. Pacuer mETepdhepeHIHOR O
KapTHHBI OT JBYX KOT€PEHTHBIX HCTOYHHMKOB.

27. Tlonocsl paBHOM TOIMHEI K PABHOI'O HAKJIOHA.

28. Tudpaxuws Opayrrodepa Ha OAHOMEPHOH IMBPAKITHOHHOM pemmeTKe.

29. EcTecTBeHHbIH H NONAPH30BaHHbLH cBeT. [lonsapu3amms [IPH OTPAXKECHHH H IIPEJIOMIICHHAH.
3akoH Bprocrepa.



30. INongpu3amus mpy ABOHHOM JydenpenoMicHHH. OObKHOBEHHBIH M HEOOLIKHOBEHHBIH JIyIH.
Onruyeckas och Kpucrauia. [lonsgpr3anioHHbIE IpA3Mbl. 3akoH Mamroca.

31. TernoBoe H3/Iy4YeHHE U €r0 XapaKTEPUCTUKH. 3aKOHBI TEIUIOBOTO U3y ICHHA.

32. ®opmyisl Panes-/[xunca u [Inanka 1yis TemnoBoro u3nydeHns. CleKTp u3nydeHus
abcomoTHO YEPHOTO TENa.

33. Buemnuwuii $oTo3(hPeKT 1 ero 3akoHHL. Y paBHEHHE DHHINTEHHA UL BHEITHETO
doTosdpdekra.

34. Macca u uMnyisc potoHa. JlaBneHue cBera.

35. D¢ dext KoMnToHa ¥ €ro HHTEpIpeTaya B CBETE KBAHTOBBIX IIPEACTABICHAN O IPHPOAC
U3ITydeHHs.

36. Mozgemu aroma Tomcona u Pesepdopaa u ux nporusopeuns. [loctynarsl Bopa. Cnektp
aToMa BOJOpoAa.

37. BopoBckas Teopus crpoenus aroma. Onsithl @panka u ['epria.

38. I'unoresa e Bpoins. DxcrepuMeHTaAIBHEIE TOATBEPKICHHA BOJTHOBLIX CBOHCTB
MHUKPOYACTHII.

39. IIpHHIIKI B COOTHOMEHHS HeonpenenénHocTel [ elizenbepra.

40. Bonuosas ¢yHKIpa B €& craTucTudeckuit cMeicn. O6mee ypasHenue [lIpeaunrepa.
VYpasrenne [lIpequnrepa ams cTarMoHapHEIX COCTOSHHU.

41. AToM BOAOpOZa B KBAHTOBOM MEXaHHKE.

42. KsanToBsie uncna. [Ipasuna orbopa.

43, Ilpuanun [laymm. Pacnipenenenne 31€KTPOHOB 10 SJHEPIrETHYECKHM YPOBHAM aTOMa.
44, Cocras, 3apsj A pa3Mep aTOMHOTIO Apa.

45. JledpexT Macchl ¥ 3HEPTHs CBI3H aTOMHOTO sIpa.

46. Moaenu aToMHOr0 sapa. AnepHbie CHIILL.

477. Pamn0OakTHBHOE U3IIyYEHUE U €0 BUJIBL

48. 3akoH paguOaKTUBHOTO pacnaja. [IpaBuia cMemmeHns.

49. SInepHble peakIyHA ¥ HX THIIBL.

3.3. CamocTosaTenbHas paboTa 00y4daiomerocs.

e paboTa ¢ JIEKIIMOHHBIM MAaTepHanoM Kak II0 KOHCIEKTaM, JIUTeparype, Tak H 31eKTPOHHBIM
HCTOYHHKOM HH(pOpMAIHU

e BLITIOJIHEHHE JIOMAITHETO 3a/IaHus U ITOATOTOBKA K PEHTHHT-KOHTPOJISIM

® U1 KOHTPOJs paboTeI CTYIEHTOB, a TAaKXKe I CTUMYJIHUPOBAHUS CHCTEMATHYESCKOTO W3YUeHHs
Kypca GHM3MKM B TEYeHHE CeMeCTpa IPEAyCMOTPEHBI PEHTHHr-KOHTpoM. OHM IMIPOBOASTCS B
TIMCEMEHHO# opMe

e 11 KOHTPOJIA 3HAHUH CTYACHTOB IIPOBOJMTCA 3Kk3aMeH (1 1 2 ceMecTphl)

[IpumepHbIe TeMBI pedepaTHBHBIX paboT

1 cemectp
1. du3uka — HayKa [TI03HAHUA MHpA.
2. IIpocTpaHCTBO U BpeMs B (HU3HKE.
3. Yepnsle abIpsl BO BeeneHHOH.
4. Yuenne K.3. I{uonkoBckoro.
5. MogempoBaHue mpoliecca pacupOCTPAHEHHs YAAPHOW BOJIHBI OPH B3PHIBaX B Pa3IMYHBIX
cpenax.
6. Kuneruka u TepMOIUHAMHKA OHOIOTHYECKHUX IIPOLIECCOB.
7. Ilopsnok u 6ecnopsiIok B MEpe GOJILIIAX MOJIEKYIL.
8. OKCIepUMEHTAbHEIE MCCIENOBAHHS DJIEKTPOMArHUTHOIO TIOAd 3eMIM B 0OIacTH
CBEPXHH3KHX 9acTOT.
9. IllapoBas MOIHHAA U € MPHpPO.A.



10. MarauTHOE nIONIE 3EMITH.
11. Monuus u e€ npupoaa.
2 cemecTp
. DIIEKTPHYECTBO B XUBBIX OPraHH3MaX.
. DIIeKTpHUECTBO B aTMOCheEpe.
. JlazepHO-HHAYIHPOBaHHBIE THAPOIAHAMHUYECKHE BOTHBL
. ©OU3H9ecKre METOIBI PETUCTPALIUH 3EMIIETPSICEHUH.
. [IpuMeHennEe yIbTpa3ByKa B HHTPOCKOIIHUH.
. buorpagus A.C. ITomosa.
. BOJIOKOHHO-ONITHYECKIE THPOCKOIIEL.
. Connue.
. KocMonorugeckoe KpacHoe CMEIEeHHE.
Coucok MoxeT OBITh 3HAYHTENBHO paclmdpeH. Temy pedepara CTYACHTBI COTNACYIOT C
MpenoaBaTeeM.

O 00 Nt W

®onx oneHowHex cpeactB  (@OM) s mpoBENEHHS — aTTECTAlMH  YPOBHS
cpOpMHPOBAHHOCTH KOMIETEHIHH 00ydaomuxcs 110 TUCHHIUTHHE O(OpMIISETCS OTAETHHBIM
JOKYMEHTOM.

6. YAEBHO-METO/JMYECKOE U HTHOOPMAIITMUOHHOE OBECIIEYEHHUE

JUCITUITIINHBI
6.1. Kauroo6ecneyeHHOCTH
HanMeHOBaHHE TMTEPATYPHL: ABTOP, HA3BaHUE, BU M3IaHNA, Ton KHWUT'OOBECIIEYEHH
U3/1aTEIbCTBO HM3JaHAA OCTBb

Hanmugue B 311€KTpOHHOM
katasnore 3bC

OcHoBHaa TATEpaTypa

1. Kynum, Anexcanap AnekceeBHd. DU3UKa | METOIMYECKHE YKA3aHUA K http://e.lib.vlsu.ru:80/hand
TEOPETUIECKOMY MaTepHaly, IPAaKTHYECKHM 3aHATHAM H 3aJaHUAM, 1e/123456789/2624
TEeCTaM, KOMIUIEKCY JIab0paTopHAIX paboT 4Is CTYAEHTOB AUCTAHIIMOHHOK
¢opmbl o6yaenus / A. A. Kymam, JI. B. I'pynckas ; Bnagumupckuit
TOCYJapCTBEHHBIA YHHBEDCHTET HMEHH AJekcaHapa [puropbeBHua H
Hukonass I'puropeesmua CromeroBbix (Bal'Y), Kadempa obmeit u 2013
npuknaxHo ¢msukm ; nox pen. A. A. Kymuma .— Brnamumup :
BranMMHpCKEi rocyJapCTBEHHBIM YHMBEPCHTET HMMEHH ANeKcaHupa
I'puropresnya u Hukonas I'puropsesnaa Cronerossix (Bal'Y), 2013 .—
214 c. : un., tabn. — HmeeTcs 37eKTpOHHAs Bepcus .— Bubmmorp.: c.
211-212.

2. MeTtonmaeckoe nocobHe I caMOCTOATENBHOH paGoTEI 1o GH3HKe /

aBT.-cocT.: A A. Kymam, JI1.B. ®ypos; Bnagam. roc. ya-rum. A.I. s H.I".
CroneToBhIx.- Bragumup: H3n-so Bal'y, 2017.- 128 ¢. ISBN 978-5-9984- 2017
0822-9— Himeerca 3;1eKTpoHHAs BEpcHs .— bubmuorp.: ¢. 242,

3. AnroHoBa, M.A. ®M3HUKA. Mexanuka. MonekynspHas (Hu3mKa.
TepMopvBamMuka.  DnekTpudecTBo.  MarHeTmsM.  MexaHHYecKue
KoneGaHHd H BONHEL BonHOBas omTmka: ydebHoe mnocobme/ M.A.

AntoHoBa. HO.K. Kokypuna, BmaguM. roc. yu-r mmM. AT. u HI. L
CronetoBex. — Bnagumup: Hsa-so Bal'V, 2017 ISBN 978-5-9984-0776-

S}

4. ®ypos, Jleonna BUKTOpOBHY. DIEKTPHYECTBO M MAarHETH3M: YueGHOE

nocobme / JI. B. ®ypoB ; Buagum. roc. yi-T umMm. A. I. u H T. 2021

CroneroBeix.— Bnamumup: Up-so Bal'V, 2021 .— 148 c. umeercs
3eKTPOHHAA Bepcusl. -ISBN 978-5-9984-1454-1.

JononAnTeNbHAS IUTEpaTYpa

1. 'ankwH, Apkanuii ®enopoud. Jlexkuud no usuke : B 4 4. : [ygebuoe | 2004 - http://e.lib.vlsu.ru:80/hand
mocobue] / A. @. Tamkue ; BragaMmupckwii  rocyqapCTBEHHBIH 2007 1e/123456789/469




yHusepcuTeT (BalY) .— BraguMup : BraguMupckuii rocyIapCTBEHHBIN
yrauBepeuTeT (Bal'Y), 2004-2007.

2. Yeproe AI'. 3agaunuk no dusuke: Yae6Hoe mocobue I BTY30B / A.

I'. YeproB, A. A. BopoGreB. — 8-e m3x., mepepa6. U mom. — M. : 2007

®mmatinat, 2007, — 640 c. : un., Taba. — ISBN 5-94052-098-7.

3. Jmutpuena, EneHa BanepreBHa. YdeOHoe mocobue mo ¢(uzuke : http://e.lib.vlsu.ru:80/hand
mexanuka / E. B. JImmrpmera, B. C. IlnemmBueB ; Bruamumupckmit le/123456789/1304

rocyaapcTBeHHBH yHuBepcuTeT (BnlY).— Bramumup : Bramumupckuii 2009
rocyaapcTBeHHbIH yHHBepcHTeT (Bnl'V), 2009 .— 143 c. : mn., Tabn. —
Hmeercs snektporHas Bepcusa .— bubnumorp.: ¢. 143. ISBN 978-5-9984-
0005-6.

4. CapenbeB U.B. Kypc o6meit ¢pusuky : ygebHoe nocobue s BTy308: B
3 1. / U. B. CaBenbeB. — 7-¢ m3x., crepeorun. — CII6.: Jlaus, 2007 —
(JIyamue knaccuueckue ygebuuku) (Kiaccudeckas yqeGHas JuTepartypa 2007
no ¢usnke) (YueOHuky mia By3oB. CrelmanbHas jautepatypa). — [SBN
978-5-8114-0629-6.

5. ®@ypos, Jleomwn BukropoBud. Y4e6HOe NHOCOGHE K IIPAKTHIECKHM
paboTam o ¢m3uke / aBT.-cocT. JI.B. ®ypos; Bragum. roc. yu-T um. AT 2019
a1 H.I'. CroneroBbix.- Bramumup: U3a-so Bul'V, 2019.- 140 ¢. (8,14 n.n.).
ISBN 978-5-9984-1030-7

6. Capenmper U.B. Kypc obme#t ¢msuky : yaeOHoe mocobue g BTy308: B
3 1. / K. B. Cagense. — 7-e mp., crepeotun. — CII6.: Jlann, 2007 —
(Jlyamue knaccuueckue yaeOHukn) (Kraccudeckas ygeGHas nureparypa 2007
no ¢pmsmke) (YueOHHKH M1g By30B. ClielManbHas JuTeparypa). — ISBN
978-5-8114-0629-6.

6.2. Ileprogadeckue H3qaHUA
XKTO (Kypnan Texumdecko ¢pusuku). Inekrponnas BepcHs http://journals.ioffe.ru/jtf/

6.3. UaTepHeT — pecypcnl
1. http://genphys.phys.msu.ru
2. http://www.e-science.ru/physics

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIHUILIMHBI

Jlls peanmsanuy JMCHMIUIMHBEL (HU3MKA WMEIOTCS CIENHATbHBIE MOMEMEHHS IS
UPOBENICHAS 3aHATHH JIEKIUOHHOIO THUIA, 3aHATHH IPAKTHYECKOrO THIA, TPYNIOBEIX M
HHMBUYaIbHBIX KOHCYJIBTALMH, TEKYIIEr0 KOHTPONIA U IPOMEXYTOYHOM aTTECTAIHH, a TAKKE
NOMEIICHAS JUIA  CaMOCTOSATeNbHOH paGoTel. JlaGopaTopHble paGoThl HPOBOAATCS B
nabopaTopHsIX MEXaHUKH M MOJIEKYISpHOH (Qu3uxu(428, 429), snexrpoMarseTnsma (425, 426),
ONITHKH (422, 424).
Ilepeders MCHONB3yeMOro NHIEH3MOHHOTO IPOTPAMMHOTO OBECIEUCHAS: mNaKeT O(HUCHBIX
nporpamm Microsoft Office, Microsoft Open Licence — 61248656
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