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1. HEJIM OCBOEHMS ATUCIIUTTIMHDI

Lensmu ocBoenus aucnuminael «Dusnka» sBnaseTcs obecneueHue OynyIlero
CrielMaiucTa HaydHOl Quinueckoil 6a3oil, Ha KOTOpOH B BBICHIEH TEXHHYECKOHW UIKOJE
cTpouTCst OOIIEHHKEHEPHAs U CleLMaibHas MOAroToBKa. [locnenoBarensHoe uzydeHue GusvKy
BbIpa0aThIBACT CHEHHQUUECKHHA METOJ MBIIJICHUS, (QU3MYECKYI0 HMHTYHIHIO, KOTOPBIE

OKAa3bpIBAKOTCH BCCBEMA IUIOAOTBOPHBIMH H B [pPYTrHX HayKax. CHCU,I/IEUIHCTBI,

IIOJTYYUBIIHC

HIKUPOKOC (1)H3HKO-MaTeMaTPI‘{€CKOC oGpasoaaHHe, MOIryT CaMOCTOATCIBHO OCBaHBaTb HOBBIC
TEXHUYCCKHE HAIIpaBJICHUA, YCHCIUIHO pa6OTaTb B HHX, JICTKO ICPECXOOUTE OT PCHICHHA OOHUX
3ada4 K ApyruM, UCKaTb HECTAHAAPTHBIC U HETPAAWMUOHOHHBIE MTYTH, YTO 0COOEHHO BaKHO s
HpO(l)eCCHOHaﬂbHOﬁ MOOHNIBHOCTH CHEIHAJIUCTOB B YCJIOBHAX YCKOPEHHOI'O pa3BUTUSA TEXHUKH.

3amaun:

® TEOpETHYECKasi MOAr0TOBKAa B 00nacTH GU3UKH, MO3BOJIsIOmMas Oy ylum

HH)KeHepaM OPHEHTHUPOBATHCS B MIOTOKE HAYYHOHU M TEXHHUYECKOH HHbopMaLUU U
obecrnieunBarOIags MM  BO3MOXXHOCTb MCIIONB30BAHHS HOBBIX  (DH3UYECKHUX
NPUHIUIIOB B T€X 00JACTAX, B KOTOPBIX OHHU CIIELHATTU3HPYIOTCS;

e QopMHpOBaHHE HAYYHOTO MBIIIJIEHUS, B YACTHOCTH [PABUIIBLHOIO
MOHUMAaHWs TPaHHUL] IPUMEHUMOCTH Pa3UYHBIX (U3HUECKUX MOHATHH, 3aKOHOB,
TEOPHH ¥ YMEHHs OLEHUBATh CTENEHb JOCTOBEPHOCTH PE3YJITATOB, OJYYEHHDBIX
C MIOMOILBIO YKCIIEPHMEHTANBHBIX HJIH MATEMAaTHYECKUX METOLOB HCCIIEI0BaHNS,

¢ BeIpabOTKa MPHEMOB M HABBIKOB PEIIeHUH KOHKPETHBIX 3ala4 H3 pasHbIX
obnacteli  GU3MKH, [IOMOralIUMX CTYIAEHTaM B JajdbHEWIIeM pewarb

HHKCHCPHBIC 3alaYyH.

® O3HAKOMJICHHE CTYJEHTOB C COBPEMEHHOH Hay4YHOHW anmapatypoil u
BBIpa0OTKa Yy HHX HaYalbHBIX HaBBIKOB MPOBEACHHS JKCIEPUMEHTAIBHBIX

Hay4HBIX HMCCIEIOBAHMH  pa3nmUyHbBIX (QU3MUYECKUX  ABICHHUH
TIOrPEUTHOCTEN U3MEPEHHH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

JucuurumHa «pusnka» OTHOCUTCS K 00s3aTeIbHON YacTH.

H OHCHKH

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHHS 11O AUCIUIIJIMHE

[Tnanupyemeie pe3ynpTaTel OOYUCHHS MO AMCLUIIMHE, COOTHECEHHBIE C MJIAHMPYEMBIMU

pesynetaramMu ocBoeHust OITOIT

QopMupyeMble [Tnanupyemsle pe3ysbTaThl 00YyHEHUS MO AUCUMIUIMHE, B HaumeHoBaHue
KOMIIETEHLIMH COOTBETCTBUU ¢ MHAMKATOPOM JOCTHIKEHHUS KOMMNETEHUHHN OLIEHOYHOTO
(kox, coaepxanue HHaukarop noctvxeHus PesynbTathl 00yUeHHs N0 cpe/cTBa
KOMTIETEHLINHN) KOMTIETEH LMK JHUCLIMITTHHE
(K00, codepacanue UHOuUKAmMopa
YK-1 Crnocoben | YK-1.1. 3HaeT KOppeKTHble rocTaHoBkH | TecToBblE
OCYLLECTBNIATE [Ipumenser NOCTAHOBKH | KJIaCCHMUECKMX 3a4a4. BOMPOCHI.
MOMCK, KJIAaCCUUECKHUX 33/1a4 Yumeer: ONpenesaTh obuue | 3anaum
KPUTHHECKHH YK-1.2 dopMl, 3aKOHOMEPHOCTH,
aHalu3 M CHHTE3 | AHanu3upyer MCIO/b30BAaTh HHCTPYMEHTAJIbHbIE
vHpopMaLnH, 3aKOHOMEPHOCTH B 007acTH | cpeacTea tbu3nKny, MOHATB
MPUMERSATh €CTEeCTBEHHbIX HayK M | MOCTaBJEHHYIO 3ajayy, rpaMOTHO
CMCTEMHBIH MOAXOA | MaTeMaTHKH Mob30BaTLCA A3LIKOM NPEAMETHOM
s peleHns obusacTu.
N0CTaBJIEHHBIX Brageer: kyAbTypo# MbILITEHHS,




3aaay

crnocobHOCTEIO K 0600Lenuo,
aHaau3y, BOCIIPHUSITHIO
MH(OPMALIMH, NMOCTAHOBKE UENH W
BbIOOpY NMyTeH €€ NOCTHIKEHHS.

OITK-1. Crniocoben

OIl1IK-1.1. 3HaeT OCHOBHbIE

3HaeT:

MPUMEHATD MOHATHUS U 3aKOHBI obume ¢opmei, | CUTyauHOHHBI
CCTCCTBCHHOHAYYH CCTCCTBEHHBIX HAYK, METO/1bl 3aKOHOMEPHOCTH, € 3aJa4H.
ble W | MaTeMaTH4ecKoro aHalu3a ¥ | ypcTpyMeHTaNbHBIE — CPEACTBA
oblUenHXKEHEPHBIE | MOJENTMPOBaHUS, OCHOBHbIE dusnKH
3HaHWS,  METOJBI | METOAbl TEOPETHUECKOTO H o
MaTeMaTH4YeCKOro | 3KCMEPUMEHTATLHOTO paboTaTh B KOMaHje, O6NAATH
aHanuza ¥ | MccreaoBaHus Oﬁ‘bCK;FOB, CHOCOBHOCTRIO ¥
MOJE/IMPOBAHHUS B | INPOLIECCOB H SBNEHUH.
npodeccuonanbHo | OIMTK-1.2. Vmeer CAMOOPIaHLSAIMH B
i nesTenpHOCTH MCNONb30BaTh PUIHKO~ camMoo0pasoBaHuio, paboTaTh B
MaremaTuueckuit annapart ais | KOManie, IIPOBOAMTE
pa3paboTku maremaTHueckux | IKCIEPHMEHTHI IO  3aJaHHbIM
Mozereit sBJIeHuUi, npoueccos | MeToguKaM ¢ o0paboTkoit U
1 00BEKTOBR MPH PELLEHUH aHAJIM30M HX pe3yJIbTaTOB .
WHXX€HCPHBIX 3a1a4 B Bnageer:
npogeccroHabHOM CIIOCOOHOCTBIO  HCIIOJIL30BATh
ACATE/IbHOCTH. COBpeMeHHLIe
OILE-E 3. Brvper.destusants UH(POPMAIIHOHHBIE TEXHOJIOTHH,
NPOBEACHHS IKCTIEPHMEHTOB
No 3aaHHON METOAUKE U TCXHHKY, e e
aHajM3a UX pe3y/bTaToB, a TP PRMMEBTS | \CPeACER, . DY
TAKOKE HHKEHEPHBIMH PELIDEREE B
METOaMH MOHHMTOPHHTA, npopecCHOHANbHOMN
MPOrHO3UPOBAHUA W OllgHKH | ACATCIIBHOCTH
3KOJIOrnyeckoi 6esonacHocTH
JEeACTBYOUIMX, BHOBb
CTPOALLUXCS U
PEKOHCTPYHpYEMbIX 00BEKTOB.
OIIK - 2 CnocoGen | OIK-2.1. ®opmynupyer 3HaeT (PU3NYECKHE OCHOBEI, TecroBsie
$opmynupoBath 3a/ia41 NpoeccHoHanbHON OCHOBHBIE 3aKOHBI U MOHATHS BOTIPOCEL.
3a7a4u JesTe/IbHOCTH Ha OCHOBE husMKH, 3agaui.
NpoecCHOHaNbHO | 3HAHUH, NPOGECCHOHANBHBIX | Vyiaoy:
W ACATENILHOCTH HA | Pasfesnos MaTeMaTHHECKUX U | _ H3MepsTh DHIMUECKHE
OCHOBE 3HAHWH | €CTECTBEHHOHAYYHbBIX
= BEJIMYUHEL,
POQHIIbHIX gyg;”; g“;(MoﬂyﬂeH) - 06pabarpIBaTh Pe3y/IbTATHI
pazaesios -2.2. Hcnome3ayer >
MaTEMaTHYEeCKHX W | NpOoGHIbHbIE pa3iesbl W3MEPEHHH, - CTPOUTE rpadukHy,
€CTECTBEHHOHAYUYH | MaTeMaTHUYEeCKHX H -()opMHpOBATE pe3yJIbTaT,
bIX JHUCLHIUIMH | €CTECTBEHHOHAYUYHbIX BOCNIPUHHUMATb HHPOPMALHIO K
(Monynei) JUCLMIIUH (Moayneit) ananu3y, CaMoCTOATEILHO

YBUJIETh CIEACTBUSA
chOPMYIUPOBAHHOTO
pe3ynbTara, Ae/1aTh BBIBOJLI.
Bnaneet oCHOBHBIMU NpHEMaMHU
00paboTku U npecTaBIeHUS
IKCIIEPUMEHTABHBIX JaHHBIX




4. ObBbEM U CTPYKTYPA JUCIIATIJINHBI

TpymoeMKoCTh QUCIMIUTHHEI COCTABIIAET 8 3aueTHBIX euHuL, 288  dgacos.
TemaTH4eckuil n1an

tdhopma o0ydenns — o9Hasd

KonraxtHas paborta Dopmbl
oby4arommxcs TEKyLIero
¢ MeAaroruiecKuM KOHTpPOIA
- pabOTHHKOM 5 YCIIEBaEMOCTH,
§ = o = dbopma
e g 5 B o MPOMEXYTOUHOMH
HaumeHoBaHHe TeM W/ WIH 3 o E Q E o aTTeCTaIMK
pa3nenoB/TeM QUCLIUTLIHHBI P = - § & g %_ (no cemecmpam)
o S
1 E | L
= =
I MEXAHHKA 1 14 6 6 15
Kunematvka  MoCTymaTeabHOIro 1 2 2
JBHXKEHHS
2 KunemaTnka BpaulaTeNbHOTO 2 2
JBIKEHHS
3 JuHaMuKa MOCTYHATEIBHOTO 3
IBWKEHUs
4 JunaMuka BpallaTe/IbHOr O 4 2
JBWKEHHA
5 3aKOHBI COXPAHEHHUA. 5 2
6 OneMeHThl MEXaHWKH XHIKOCTEH 6 2 2 PedTHHr-
¥ ra3oB KOoHTposB Nel
7 ONeMEHTBl CIEUUATBHOW TEopHH 7
OTHOCHTEITBHOCTH
Il OCHOBBI MOJIEKYJISPHON 8 8
OHU3NUKHA U
TEPMOJMHAMUKH
8 MoneKkynsapHO-KHHETHYECKAs 8 2 2
TEOpPHs I'a30B
9 DneMeHTHI KIacCHYecKoH 9
CTATHCTHKH
10 | PeansHbie raset 10 2 2 PetiTunr-
KOHTpOIb N2
11 | Croiicta >xumkocteit. CpoiicTBa 11
TBEPAbIX TEIL.
12 | OnemeHTH! ()U3HUECKOM KUHETHKH 12 2 2 2
13 | IlepBoe Hauano TEpMOJAMHAMHKH 13 2
14 | Bropoe HadaIo TepMOAMHAMHKHA 14 2 2 2
11 QJIEKTPUYECTBO 151 16 4 12
MATHETHU3M
15 | OnemenTst TEOpHU HOJIA. 15
HarmpsxeHHOCTE
3NIEKTPOCTATHYECKOr0  MOAX B
BaKyyme
16 | IloTeHuMan »AeKTPOCTATHYECKOTO 16 2 2




rosnst [ [
17 | JIMdNeKTpUKM B 3JEKTPUYECKOM 17 2 2 | PeitTunr-
nosie KOHTpOIE Ne3
18 | IlpoBOOHMKHM B 3JIEKTPHYECKOM 18 2 2 2 5
noJie
Bcero 3a 1 cemecTp: 1-18 36 18 18 45 | Ix3amen(27)
1 ITocTosHEBIN SMEKTPUYECKHH TOK 1 2 2 2 2
v MarHuTHoO® 110J1€ B BAaKyyMe 2 2 2 2 2
3 MarsuTHOE 10JIe B BENECTBE 3 p: 2 2
4 DNeKTpOMarHuTHas HHIYKIHS 4 2 2 2 2
IV KOJIEBAHUS K BOJIHBI 2 8 8
5 MexaHunyeckue konebaHusa 5 2 2 2 2
6 MexaHH4eCcKHE BOJHBI 6 2 2 2 2 | Peiitunr-
KoHTpoJIb Nel
7 DnexTpoMarHUTHbIE KosiebaHus 7 2 2 2
8 ONeKTpOMarHMTHbIe BOJIHEI 8 2 2 2 2
V OIITUKA 2 8 8
9 I'eoMeTpudeckas ONTHKA 9 2 2 2 2
10 | UurepdepeHius ceeta 10 2 2 3 PeiiTuHr-
KOHTpOJIb No2
11 | Iudpakuus ceeta 11 2 2 2 2
12 | Honsapu3anms U JUCTIEPCHS CBETA. 12 2 2 2
VI KBAHTOBAS ®HU3HMKA 2 12 12
13 | Tennoeoe uamyueHue. KpaHTOBas 13 2 2 2 2
NpHUpoJa CBETa
14 | Crpoenue atoma. Teopus bopa 14 2 2 2
15 | DnemeHTHl KBaHTOBOM MEXaHHKH 13 2 2 2
16 | CoBpeMeHHBIE IPEICTABICHUA O 16 2 p) 2
CTPOEHHH aToMa
17 | 3oHHasA TeOpHs TBEPABIX TEJ 17 2 2 2 | Pedtnnr-
KOHTpOIb Ne3
18 | CTpoenue u cBoOMCTBa aTOMHBIX 18 2 2 2
agep. PanvoakTHBHOCTS.
AnepHsle peaKivH.
DneMeHTapHbIE YaCTHLIBI
Bceero 3a 2 cemecTp: 1-18 36 18 18 36 | Dx3amen(36)
Hannuue B ancuunanse KIVKP
Hroro no aucnunianne 1, 72 36 36 81 | Dx3amen(27)
2 x3amen(36)

CopepxaHue JIEKIIMOHHBIX 3aHATHH M0 JHCHUILIMHE
Pasnen I. Mexannka
Tema 1. KuHemMaTuKa MOCTYNIATENBHOTO ABMKECHHS

Conepxanue TeMbl. HexoTopble CBEINCHHSN K3 MaTeMaTHKH. Pois MaTeMaTHKH B H3yHUCHUH
bu3uku. OyHKMK U UX npousBonHeie. MiHTerpupoBanue. O cMbIciie TPOU3BOAHON M MHTETpala
B IIPIIOXCHHH K QHU3NUECKHM 3aauaM. JIEMEHTHl BEKTOPHOM anreOpel: OIIpeAeIeHHe BEKTOpa,
CIIOXKEHWE BEKTOPOB, YMHOXXEHHE BEKTOpPOB, AUG(EpCHIMPOBAHNE BEKTOPHBIX BETMYHH.
Huddepernumanbuble  ypaBHEHHs. JJIEMEHTAapHBIE CBEACHHMS U3 TEOPHH BEPOSTHOCTH.
KnumemaTtnka kax pasfenl MexXaHMKA. MexaHuueckoe IBHXEHHWE Kak mpocreiimas Qopma
JIBWXEHHs Marepuu. MartepranbHas Touka (Jactuna). CucTema orcduera. MHeprmanbHbie




cucreMel orcuera. Paamyc-Bextop. [IlpuHumn otHocuTensHoctd [anmies. TpaekTopus.
[TocTynarenbHOe ABUKEHHE TBEPIOTO TEJA.

Tema 2. KuHemaTuka BpallaTeIbHOIO JBHIKEHUA

Conepxanue TeMbl. Paamyc KpHBH3HBI TpaeKTopuM. JIMHEHHAs CKOpPOCTH W JIHHEHHOE
yckopenue. TaHreHIMaIbHOE U HOpMaIbHOE YCKOPEHHUS. CBA3b MKy IMHEHHBIMU U YTTIOBBIMH
KHHEMAaTH4eCKUMU BEIMYMHAMH.

Tema 3. JIuHaMuKa OCTYNATEIBHOIO JBHKCHUS

Coznepxxanne TeMbl. J[iHamuKa Kak pasznen MexaHuku. Ilepsbidi 3akoH HbproTOHa M MOHATHE
VHEpUMANbHOH cucTeMbl otcueTa. Bropoi# 3akon HbloToHa ©W nNOHATHE CHJIBI, MAacChl H
MMITyJbca. Y paBHeHHe ABHXeHHsA. TpeTuid 3akon HBIOTOHA W TIpelels! ero NMpUMEHHMOCTH.
HewHepryanbHble CUCTEMBI 0TcueTa. AOCOIOTHBIE U OTHOCHTENIBHBIE CKOPOCTh M yCKOPCHHE.
Cunbl nHepuun. Llentpobexnas cuna. Cuna Kopuonuca. Cuctema MaTepuabHbIX ToYeK. LIeHTp
uHepUMH (LeHTp Macc). Teopema 0 ABUKEHHH LIEHTPA UHEPLHH.

Tema 4. JluHaMuKa BpallaTeIbHOIO ABHKCHUS

Coaepxxanue TeMbl. [ToHsTHE a6COMIOTHOrO TBEPAOTO Tena. MoMeHT cuibl. MOMEHT HMITyIIbCa.
MowmenTt unepunu. Teopema IllTeitHepa. YpaBHEHHE MOMEHTOB (CBsi3b MOMEHTA MMITYJIbCA C
MOMEHTOM CHJIBI). YPaBHCHHE BpaLIATEIbHOIO IBHXKEHUS TBEPAOr0 Tejla OTHOCHTEIBHO
HemoBMKHOH ocu. KuHeTHueckas dHEprust BpaUlaloLlerocst TBEpAOro tena. I upoCKOmuIecKHi
a¢dext. CBOOOIHEIE OCH.

Tema 5. 3aKOHBI COXpaHEHUS

Cozepxanue TeMbl. 3HAU€HHE M COJNEPHKAHME 3aKOHOB COXPAHEHMS B MEXAHHKE. 3aKOH
cOXpaHeHHs: uMIyabca. OJHOPONHOCTH IIPOCTPAHCTBA. PeakTHBHOE JBHKEHHE. 3aKOH
COXpAaHEHHs MOMEHTa HMIyibca. V3orpomus mpocTpaHcTBa. Pabora, oHEprus, MOIIHOCT.
Casi3b MEXy NIOTEHIIMATIBHOMN 3Hepruell u cunoii. [Tonsitie cunosoro noss. KoncepBaTriBHbIE H
HEKOHCEPBATHBHEBIC CHJIBI. 3aKOH COXPaHEHHS DHEPTrHM B MexaHuke. OQHOPOJHOCTH BPEMEHH.
KoHcepBaTiBHAs U JUCCUIIATUBHAS CHCTEMEL.

Tema 6. DeMEHTBI MEXaHUKH XUIKOCTEH U ra3oB _

Conepxanue Tembl. OGmume CBOWCTBA XMAKOCTEH M rasoB. YpaBHEHHE IBHXKEHHUS B Gopme
Ditnepa. Ilone ckopocrei, auHuM W TPYOKH TOKA. YpaBHEHHE HEPA3PBIBHOCTH. YPaBHEHHE
Bepuymii. Cucrema ypaBHEHMH ra3oAMHaMuku. BsskocTs. TeuyeHue BS3KOH JKMAKOCTH.
dopmyna [Tyaseitns. Jlamunaphsliit u TypOy/eHTHBIH pe:KHMBI TedeHust. LIupKynsauus cKoOpocTH.
[ToTeHuManbHOE W BHXPEBOE IBHXKEHUsS. JIBMXKEHME Tel B KMAKOCTAX M rasax. Teopema
XKyxoBckoro.

Tema 7. DeMEHTHI CIEUATIbHON TEOPHUH OTHOCHTEIBHOCTH

Cozeprxanue TeMbl. [IpHHLIMIT OTHOCHTENBHOCTH DitHInTelHa. Pose ckopocTu ceera. [loctynar
MOCTOSHCTBA CKOopocTH cBeta. [Ipeobpazosanus JlopeHua. JlopeHueBo cokpaleHue JIHHBI U
3aMe/UIEHHEe BpEMEHH. PelATHBUCTCKHM uMITynsc. B3ammocssise maccsl M suepruu. Jledext
macc. DHeprus c¢Bs3u. COOTHOLIGHHE MEXIY NOJIHOW 3HEPrHed M MMITYJIbCOM YaCTHIIBL
I'paHuIa MPUMEHUMOCTH KJIACCHYECKOH (HBIOTOHOBCKOH) MEXaHHUKH.,

Paznen II . OcHOBEBI MOJIEKYJISPHOH GU3UKU U TEPMOJHHAMUKH

Tema 1. MonekynsipHO-KMHETHYECKAs TEOPHA ra30B

Conepxanue TteMpl. OCHOBHBIE TOJIONKEHHMS MOJEKYJIAPHO-KHHETHYECKOH TEOPHM BELUICCTBA.
MHUKpPO- ¥ MakpOCOCTOSHHS CHCTeMbl. MaKpOCKONMHYECKHE napamerpsl. [IoHATHE UAeanbHOro
raza. MoNeKyIapHO-KHHETHYECKOE TOJIKOBaHHE TeMmmeparypsl. Umcno cremened CBOOOIBI
MOJICKYJIbl. BHYTpeHHss. SHEeprusl MJIealbHOIO rasa. 3aKOH paBHOpACNpENC/ICHUs 3HEPrHu Mo
crenensMm ¢BoOOAbl. JlaBleHHe rasa ¢ TOYKM 3PEHUS MOJIEKYJAPHO-KMHETHYECKOH TEOPHH.
OCHOBHOE YpaBHEHHE MOJIEKYISIPHO — KUHETHYECKOH TEOpHH. YPaBHEHHE COCTOSHHSA
ueansHoro rasa (ypasuenue Knaneiipona — Menaeneesa) .

Tema 2. DneMeHTHI KNacCHYeCKOH CTaTUCTHKH

ConepxaHue TEMBI. JIMHAMMUYECKME M CTATHCTHYSCKHE 3aKOHOMEPHOCTH B  (H3HKE.
CraTHucTHYecKMi MeToJl HccneaoBanus cucteM. a3oBoe NpocTpaHCTBO, (hazoBas TOUKa,



dbasoBast sgueiika. Ilonstue o ynxkuum pacnpenenenus. CTaTUCTHYECKOE YCpeNHEHHE.
Pacnpenenenne Makcsenia (pacipee/icHiHe MONEKY 110 abCOMOTHLIM 3HAYEHHAM CKOPOCTH).
Cpennue CKOPOCTH MONIeKyld. bapomerpuueckas ¢opmyna. Pacrpenenenne bonblmMana.
Pacnipenenenne Maxkcsemnna — bonbimaHa.

Tema 3. PeanbHele rassl

Coneprxanue TeMbl. CHIIBI MEXMOJIEKY/IAPHOTO B3aUMOJEHCTBHA B rasax. YpaBHenue Ban-yep-
Baasnbca. M3oTepMbl peanbHOro rasa. MeTacTaGMIBHBIE COCTOSHUS. KpHTHYECKOE COCTOAHHME.
BuyTpeHHss dHeprus peanbHoro rasa. Oddexr Jhxoyns — Tomcona, CxapkeHue rasoB H
NOJyYCHIE HU3KUX TEMIIEPATYD.

Tema 4. CBoHCTBA )KUAKOCTEH

CojepixaHne TeMbl. XapakTepHCTHKA KHAKOro coctosnus. Crpoenne AHUAKOCTEH. bBimxuui
nopsok. IlobepxHocTHoe Harsbkenne. CHUTbI, BOSHHKAIOLME Ha KPUBOH MOBEPXHOCTH
skuaKkocTd. Popmyna Jlannaca. YcnoBusi paBHOBeCHs Ha rpanuie AsyX cpex. Kpaepod yron.
CmauuBanue. KanuuisipHble sBICHHS.

Tema 5. CpolicTBa TBEPABIX TEI

Coxepxanue Tembl. AmOpdHBIC M KpucTajmMueckue Tena. KpucTamnudeckad peluerka.
JlanbHuit Topsaaok. Ynpyras u miactudeckas nedopmauuu. 3akoH I'yka. HedexTn B
KpucTauiax. JKuakue KpucTauibl.

Tema 6. DireMeHTH! QU3NYECKON KUHETHKN

Conepxanue Tembl. [IOHSTHE CTONKHOBEHMA. YIPYroe MW HEYHNpPYro€ CTOJKHOBEHHS.
[TpunensHoe paccrosuue. Paccesnue yactuu. Cpennssa anuHa cBoGoaHoro npobera. [Npunnmn
JETATBHOTO PAaBHOBECHS.

Toustre 0 dusndeckoit KuHeTuke. HepaBHoBeCHBIE cuCTeMBl. Bpems penakcauuu. SIBieHHS
nepenoca. Juddysus. Kospouunent muddysuu. TenmonpoBOAHOCTS. Koadbduuuenr
TEIIONPOBOAHOCTH. BsaskocTh (BHyTpenHee Tpenue). Kosduument Bsskoctu. [lunamudeckas u
KWHEMaTH4eCcKas BA3KOCTE.

Tema 7. [lepBoe Hauano TEPMOIHHAMHKH

Conepxanue Tembl. CTATHCTHYECKHH U TepMOAMHAaMHYECKHi meTOABl. TepMmoaHHaMUYeCKas
cucrema. TepmoauHamudeckuil npouecc. OCHOBHBIE — TE€PMOIMHAMHHYECKHE  TOHATHS:
BHYTpeHHsiss JHeprus, pabora, Temnora. ®opmy HPOBKM INEpBOro Havala TEPMOAMHAMMKH.
YpaBHEHHE TEpBOro Hayala TepMOAMHAMHKH. Temno&MKOCTh. 3aBHCHMOCTB TEMIOEMKOCTH
WIeaNTBHOrO Ta3a OT Buaa mpouecca. ®opMyita Maitepa. Pabota, coBepiuaemas rasoMm [pH
u3onponeccax. DHTanbnus (TemioBas (Qynknus). Amuabarudeckuit mpouece. TemnoéMKoCTh
TBEPAbIX TEIl.

Tema 8. Bropoe Hadano repMOAMHAMUKH

ConepxaHue TeMbl. PaBHOBECHBIE M HEPABHOBECHBIE COCTOSHMSA cucTeMbl. OOparTHMbIe M
HeoOpaTuMble Mpouecchl. Kpyrosod mpomece (UHKI). ®opMyTHPOBKH BTOPOTO Hauana
tepmomuHamuku. Llukn Kapro u ero KITJ[ mns mupeansHoro rasa. TerioBeie JBHTATENH H
XOJNONMIbHBIE  MamuHel, Makcumansheii  KIIJI  TenjioBoro  ABHraress.  DHTPOIHSL.
CraTHcTHUeCKMH BeC (TepMmoJMHAMHUYEcKas BEPOSTHOCTL). 3aKOH BO3DACTAHUS DHTPONHUHU.
CTaTHCTHYECKOE TOJIKOBAHHE BTOPOTO Hadana TEPMOJMHAMHUKH.

Pazpen I1I. DnexTpu4yecTBO H MarHETU3M

Tema 1. DneMeHTBI TEOPUH MOJIA

Conepxanue Tembl. CKalisspHble W BEKTOpHBIE Monis B ¢usuke. ['paJHEHT CKANAPHOro MO
JluBepreHnys BEKTOpHOro mosist. Potop BexToproro noss. Oneparop 'amMuibToHa (oneparop
«uabna»). Oneparop Jlamnaca («iannacuany). HekoTopble HHTErpalbHbIE TEOPEMBI.

Tema 2. Harnpsyk€eHHOCTB 3JIEKTPUHECKOTO MOJISL B BAKyyMe

Conepkanue TeMbl. Dnexktpuueckui 3apsa. CoxpaHeHWE€ ¥ HMHBAPHAHTHOCTL  3apsija.
JluckpeTHOCTD 3apsza. 3akoH Kysnoua. [ToHsTHe 31eKTpocTaTHdecKoro rnoss. CUIoBble JTHHHK
(TMHHM HAIMPSOKEHHOCTH). [IPHHIMI CYNMEpPHO3HUMH  OJIEKTPOCTATHYSCKUX MOJIEH. [Torox
BEKTOpa HarnpsbkeHHocTH. Teopema ['aycca M 3MEKTPOCTATHUECKOTO MOJS B BAKyyME H €€



CcBA3b ¢ 3akoHOM Kynona. [uddepennnanshas dpopma teopemsl ['aycca. [pumenenue TeopeMsl
["aycca ans pacuera nonei.

Tema 3. [ToreHnHaT 2IEKTPOCTATUYECKOTO 110715

Conepxanue Templ. Paborta cun agekTpocTaTHueckoro nons. L{UpKynsius HanpsKeHHOCTH
3JIeKTpocTaTHdeckoro  mojs.  PoTrop  HampsKEHHOCTH  DICKTPOCTATHYECKOTO  MOJS.
[ToTeHuHanbHOCTs (KOHCEPBATUBHOCTB) 3JeKTpocTatideckoro mnons. [lorenuuan. PasHocTb
noTeHManos. CBs3b MEXAY MOTEHUHAIOM W HaNpsKEHHOCTBIO JJIEKTPOCTATHYECKOTO MO.IA.
Ypasuenue Jlarutaca. DeKTpUYECKuil AUNONb. DNEKTPUUECKAA MOMEHT JUIIONS (AMMOIbHBIH
MomenT). [ToTeHnMan ¥ HanpsHKEHHOCTD [OJIst AMNois. MOMEHT cuil, NeHCTBYIOIUA HA AWNOJb
BO BHEITHEM 3JICKTPUYECKOM I10JIe. DHEPrUs JUIONS B 3JEKTPUUYECKOM MOJIE.

Tema 4. JIU3NEKTPUKH B INEKTPUUECKOM TIOJIE

Conepxanne Tembl. CBOOOIHBIE M CB3aHHBIC 3apanbl B BellecTBe. CTOPOHHME 3apsiiibl.
[TonsipHble W HEMOJSIPHbIE MOJEKY/bL. THNBI JH3NEKTPUKOB. VIOHHasA, OJJIEKTpOHHAs |
OpHeHTallMOHHas mnojgpusamiu. [lonspusyemocte Monekysbl. [Tonspu3oBaHHOCTE (BEKTOP
monspuzaiuu). OMHOpOAHAs W HEOAHOpOAHas mojspu3anuu. CBA3b MOJAPU3OBAHHOCTH C
MOBEPXHOCTHOMH IJIOTHOCTBIO MOJIIPU3AMOHHOTO 3apsaaa. JuanekTpuyeckas BOCIIPUUMUYMBOCTD
BELIECTBA M €€ 3aBHCUMOCTH OT Temreparypsl. Teopema [‘aycca A 2lEKTPHYECKOro MOJIS B
JNDJIEKTPHKE. DIEKTPUUECKOe CMEUICHHE (QMeKTpUYecKas HHIYKIHS) B JUIJIEKTPHUKE.
JluonekTpuueckas MPOHUIAEMOCTh Cpelbl. BEIYHCIeHHe HAPS)KEHHOCTH MEKTPHYECKOrO I10JIs
B JU3JIEKTpUKe. [ paHWYHBIE YCIOBHS JUIS 3JIEKTPUYECKOTO I0JI Ha TpaHule pasjena
“AMDNIEKTPHK — IHU3NEKTPUK . CErHETOINEKTPHKH.

Tema 5. [I[poBOIHHUKHU B 3JIEKTPUUYECKOM [101€

ConepxxkaHue TeMbl. PacnpeneneHue 3apsaioB B IPOBOJHUKE. DIEKTPOCTATHYECKOE TI0JIE BHYTPH
M CHapy>XH TPOBOJHWKA. | paHHYHBIE YCJIOBHS Ha TpaHWLE TIPOBOJHMK-BAKyyM .
DNeKTpHYecKUe CBONCTBA NpOoBOIsUICH 000N0uYKHM. JJeKTpocTaTHueckas 3amuTa. Merton
uzobpaxkeHuit. [ paHUYHBIC YCIOBHS HA IpaHUUE “TIPOBOAHHK-AMAIEKTPUK . DJIEKTPOEMKOCTH
YEAWHEHHOTO MPOBOJHUKA, CHUCTEMBI ITPOBOJHMKOB M KOHAEHCATOPA. DNEKTPUYECKas dSHEPrust
CHCTEMBI TOYEYHBIX 3apsJoB. DHEPrHs 3apsiKEHHOro IPOBOAHHUKA, CHCTEMBI IPOBOJHHUKOB M
KOHJEHCaTopa. ODHEprus 3jekTpoctaTHyeckoro mnosd. OObEMHas IJIOTHOCTh IHEPIUHU
ANIEKTPOCTATHYECKOrO MOJIA.

Tema 6. [TocTOSAHHBIHA 271€KTPHUYECKHH TOK

Conepxanve TeMbl. XapaKTEpUCTHKN NIEKTPOCTATHYECKOI0 TOKA: MJIOTHOCTh TOKA, CHJa TOKa.
VYcnoBue CyLIeCTBOBAaHHS 3JIE€KTpHdeckoro Toka. CTOpOHHME CHIbl. PasHOCTH MOTEHIMANOB,
HanpsbkeHue, oanexTpomBrxkymas cuia  (DHC). Knaccuueckas  3JE€KTpOHHAs — TEOpHs
3JIEKTPONpOBOAMMOCTH MeTawoB. 3akoel Oma u J[xoyns-Jlenua B auddepeHLManbHON
dbopme. 3akonst Oma u Jhxoyns-Jlenna B wunterpaibHol ¢dopme. 3axon Oma i
HeogHopoaHoro ydactka 1enu. IlpaBunma Kupxroga. HenoctarouHocTh KIIaCCHYECKOH
3JIEKTPOHHOH TEOPHH 3JIEKTPOIIPOBOJINMOCTH.

Tema 7. MaruuTHoe noJie B BaKyyMe

Coneprxanue TeMbl. 3akoH Ammnepa, MaruuTthas naaykuus. 3akon buo — Casapa (3akon buo —
Casapa — Jlartaca). [TonaTre MarHuTHOrO 1oJs. [IpMHOIMO Cynmeprno3uuyMn MarHUTHBIX [OJICH.
Cuna Jlopenna u cuna Amnepa. BHTOK ¢ TOKOM B MarHMTHOM II0j€. MarHWTHBIH MOMEHT.
MoMeHT cui, AefCTBYIONIINHM Ha paMKy ¢ TOKOM BO BHELIHEM MarHMTHOM moje. MarHuTHoe
1oJjie NPSIMOJIMHENHOrO U KPYroBoro TokoB. LIMPKyJIsIHs BEKTOpa MarHUTHOH HHIYKIHH. 3aKOH
TOJHOrO TOKA (TeopemMa O LHUPKYJISIHUN HHIYKIMHA MardHUTHOrO NoJst) B BakyyMme. [IpuMenenue
3aKOHA IMOJIHOTO TOKA JUTA pacueTa MarHUTHEBIX rosieil. MarHuTHOE MoJie AMMHHOTO COJICHOUA U
Topouaa. MaruuTHoe B3aWMoze#icTBHEe TOKOB, Enununa cHiel Toka — amnep. Buxpesoe mnose
IBHKYyLIErocss 3apsiia. [HBapHaHTHOCTb 3JEKTPUYECKOro 3apsza. MarnutHoe mosne Kak
peIsSTUBUCTCKUHN 3P dekT.

Tema 8. MaruuTHoOe nose B BELIECTBE

Conepxanue TeMmbl. [lOHsSITHE MArHHTHOTO MOMEHTa aroMa. MHUKpO- U MakpOTOKH.
MonekynspHele  TOKM.  HaMarHuueHHOCTb  (BEKTOp  HaMarHW4YMBaHus).  MarHuTHas



BOCITPUHMYHMBOCTL BELIECTBA U €€ 3aBHCUMOCTb OT TEMIIEPATyphl. 3aKOH MOJIHOTO TOKa (TeopeMa
O UMPKYJSILUM HAIPsSIKEHHOCTH MAarHUTHOIO I0Jsl) B BelecTBe. HanmpskEHHOCTH MardMTHOTO
nojsi B BellecTBe. MarHuTHas NPOHUIAEMOCTh Cpelbl. MHAyKUus MarHUTHOrO IMOJs B
BELeCTBE. [ paHUYHBIE YCIOBUS JUIs MarHUTHOTO MOJIS HA IPaHHUleE pa3dena ABYX cped. THIEI
marueTukoB. Touka Kropu. JlomeHel. Kpubas HaMarHu41BaHusl.

Tema 9. DnekTpoMarHuTHas HHAYKLIMS

Conepxanne tembl, Oneir ®apanes. MaruutHell notok. DJIC unayxuun. OCHOBHOH 3aKOH
3IeKTPOMArHuTHOW MHIYyKUKK (3akoH Papaznes). BelBoa 0CHOBHOTO 3aKOHA JIEKTPOMArHUTHOH
WHIyKIME U3 3aKOHA COXPAHEHMS SHEPruH, a TAKXKe Ha OCHOBE ICKTPOHHOH Teopu. IIpasuio
Jlenna (3akon Jlenua). SIBnenne caMOMHIAYKUMH. MHIyKTHBHOCTE. MHAYKTHBHOCTL JUTHHHOIO
coneHona. TOKM 3aMbIKaHMsl ¥ pa3MbIKaHUs Lenu. SBIeHHe B3auMHON MHIyKLMH. BianmHas
HH/YKTHBHOCTb. JHEPrus MarHuTHOro noist. O0bEMHAs MIOTHOCTL SHEPTUM MATHUTHOTO MTOJIS.

Paznen V. KoneGanus u BOJIHBI

Tema 1. Mexanuueckue konebanus

Conepxanne Tembl. CBoGomuele (COOCTBEHHbIE) M BBIHYXKAEHHBIE Kosebanus. [lonstue 00
aBTOKOJeOanusaX. JuddepeHunabHOe ypaBHeHHEe rapMOHUYECKUX KoseOaHui H ero peureHue.
XapakTepuCTHKH TapMOHHYECKUX kosieOanui. [IoHsATHE 0 rapMOHMYECKOM H aHTapMOHHYECKOM
ocuuiisTope. M30xpoHHocTs koneGaHuid. DHeprus rapMoHH4ecknx koneOanui. CrioxeHwne
OJVMHAKOBO HAMPAaBIEHHBIX (CKAISPHBIX) rapMOHWYECKUX konebaHui. Merton BeKTOpHOH
auarpamMbl. Buenus. CroxeHue B3aHMHO NEPIEHIMKY/SPHEIX (BEKTOPHBIX) FapMOHHYECKHX
xonebanuit. Guryper Jluccaxy. Juddepenipansaoe ypaBHEHHE 3aTyXarolMX KoneOanui u ero
pelienue. Aneproaudeckuit mpouecc. Yactora 1 koapuuneHT 3aTyxanud. Jlorapudmuueckuit
JEKPEMEHT 3aTyxaHus u mobpoTHOCTh KojebatenbHo# cucTeMmsl.  JlmbdepeHuuansHoe
YypaBHEHHE BBHIHYKASHHBIX KOseGaHUH W ero pemenue. AMIUTUTYIa U (asa npu BhIHYKIACHHBIX
MEeXaHUYeCKHX KonebaHusx. Mexanuueckuil pe3oHaHc. Pe3oHaHcHble kxpuBble. COOTHOLIEHME
MEXTy (GazaMH BBIHYKIAIOMEH CWIBI M CKOPOCTH NpH MEXaHHYECKOM pe3oHaHce. CrHexTp
KosieOaHu|, MOHATHE O pa3nioxeHuu Dypee.

Tema 2. Mexanuueckue BOJHEI

Conepxxanre TeMbl. Mexanuzm o00pa3oBaHHs MEXaHMUYECKMX BOJH B YIPYrod cpene.
[ponoseHble ¥ TIONEpeYHbIe BOJHBL. BONHOBOE ypaBHEHHE M €ro peuieHue. ['apMOHHUECKHE
BOJIHBI U MX XapaKTepHUCTUKHU. Y AapHble BONHBL IIpHHIMN Cyneprno3uIKK BOJH U IpaHHLa ero
npuMmeHuMocTH. DazoBas CKOPOCTh M JUCTIEpCHsl BOJIH. BOMHOBOM IIaKET M rPYNIIOBasi CKOPOCTh.
[Tousitwe o xorepeHTHocTH. WHTepdhepeHuus BoaH. CToS4HE BOJIHEL 3cbc1)eKT Homnepa nns
3BYKOBBIX BOJIH. YIbTpa- H HHOPa3BYKH.

Tema 3. DneKTpOMarHUTHEIE KOJeOaHUS

Conepxanue Tembl. JuddepeHumansHoe ypaBHeHHe Kolebanuii B k0ae0aTelbHOM KOHTYpE U
ero pemenue. JuddepeHnnansHoe ypaBHEHHE 3aTyXalOMMX 3I€KTPOMATHUTHEIX KoJjebanuil 1
ero pemienue. Yactota u KO3DQUIKMEHT 3aTyXaHHS INEKTPOMATHUTHOIO KosebaHwus.
Jlorapudmuueckuii JeKpeMeHT 3aryxaHus M J0OpOTHOCTH KOHTypa. [uddepenunansHoe
YpaBHEHHE BBIHY)KIEHHBIX 3IEKTPOMArHUTHBIX KoneGaHui U ero pelieHue. AMIUTHTYA2 U dasa
NpH BHIHYKACHHBIX 3JIEKTPOMAarHWTHBIX kosieOaHusx. PesoHanc B KonebaTebHOM KOHTYpE.
Pe3oHaHCHEBIE KPUBBIE JUIS HANPSDKEHHs M CUIIBI ToKa. [lepeMenHbIi TOK.

Tema 4. D1eKTPOMAarHUTHEIE BOJIHDI

Conepxanue templ. DapaneeBckas ¥ MaKCBEJJIOBCKAs TPAKTOBKH ABIIEHHS DJIEKTPOMArHUTHOH
vHAyKIMA. TOK CMeleHus. OiexrpomarautHoe rnofe. Cuctema ypaBHeHWH Makcsenna.
BonHOBOe ypaBHEHME I  OJIEKTPOMArHWTHOro 1monst u  ero pemenue. CKOpOCTh
pacrpoCTpaHEHHs MCKTPOMArHUTHEIX BOJH B cpeaax. OCHOBHEIE CBOMCTBA 3NMEKTPOMAarHUTHBIX
BoiH. Bextop [IlodiHTHHra. MMMynbc 3JEKTPOMArHUTHOrO mojsA. MaimydeHue AuMnoss.
Jluarpamma HanpaeineHHoctH. Dbdext Jomnepa Ui aMekTpoMarHuTHeIX BOJaH. [llkana
3NIEKTPOMArHUTHBIX BOJIH.

Pasnen V. Ontuka



Tema 1. ['eomeTpuyeckas onTuka

Conepxanne TeMbl. DJIeKTPOMAarHWTHas MpHpoja cBera. Ilpunnum IojireHca. 3akoHbI
OTpPaKEHHUS M TpejoMacHHs. AOCOMIOTHBIH M OTHOCHTENBHBIH ITOKA3aTENH IPEIOMIIEHHUS.
[Tonnoe BHyTpeHHee oTpaxeHHe. CBeToBOABL. [eoMeTpuyeckas ONTHKa KaK NpeaenbHBIN
cliy4aii BOJIHOBOM onTUKU. ONTHYECKHE HHCTPYMEHTBI,

Tema 2. Unurepdepermnus ceta

Copmepxanue TeMbl.  MOHOXpPOMAaTHYeCKHE W HEMOHOXPOMATHYECKME BOJHBL [IpuHUMI
CYMEpNO3UIIUH ¥ UHTCHCHBHOCTH [IPH CIOXXEHHH CBETOBBIX BOJIH. BpeMEHHAS KOT€PEHTHOCTS.
Bpems ¥ gnuHa KOrepeHTHOCTH. [IpOCTpaHCTBEHHAs KOTEPEHTHOCThb. PagMyc KOrepeHTHOCTH.
Onuyeckas kMHa myTd. OnTuveckas pasHOCTb Xoja. PacueT nHTepdepeHUMOHHON KapTHHbI
OT [HBYX KOP€PEHTHBIX HMCTOYHHUKOB. [lOOCBI pPaBHOM TONLIMHBEI W DaBHOrO HAEKJIOHA.
Muorony4esas uHTepdepenurs. Crioco0bl MOMyHeHHs KOTePEeHTHBIX Myuel. IHTepdepomerpsl.
Tema 3. Jludpaxuus ceera

Conepxanue Tembl. [Ipunnun [oiirenca — @penens. Meron 3on @penens. [Ipamonuneiinoe
pacnpoctpanenue ceeta. Jludpaxuns Openens. Judpakuus OpeHensd OT Kpyrioro OTBEPCTHS U
kpyrioro aucka. Jubpaxuus ®penens ot kpas monymiockocTd. Crimpane Koprio. Andpakiys
®payurogpepa oT OeckOHeYHO MINWHHOM mnpsaMol wenu. JIudpaxkunmoHHas pacxoauMMOCTb.
Judpakuus 0T OxHOMEpHOM andpakiuMOoHHOH pemeTkd. Paspemaromas CnocoOHOCTb
ONITHUECKUX UHCTpyMeHTOB. [ToHATHE O rosiorpaduu.

Tewma 4. ITonsgpuzauus csera

Conmepxanue Tembl. EcrtecTBeHHBIH u moysipp3oBaHHBIM cBer. CTeneHb NONAPH3ALMH.
[Tonsipusanms cBeTa Npu MPETOMICHHM M OTpakeHUH. 3akoH bproctepa. Ilomspusanmus npu
JBOMHOM JyuenpesnomicHud, OObIKHOBEHHBIH W HEOOBIKHOBEHHBbIH myud. OnNTHYecKas OCh
kpucTaLa. [1oJsponabl ¥ HOISPU3AIHOHHBIE TPU3MbL. [loIpu3aTops! M aHATKU3aTOPhL. 3aKOH
Mamoca. [lonyBONHOBBIE M YETBEPTHBOJIHOBBLIC IIACTHHKU. MckyccTBeHHas onTHuecKas
anusorponus. OnTHuecKkass aKTUBHOCTE BelecTa. D dext Papanes.

Tema 5. Jlucnepcus ceeta

CozmepxaHue TeMBI. 3aTpyIHEHHS B 3JEKTpOMarHWTHOW Teopun Makcsenna. HopmanbHas u
aHoManbHas  gucrnepcud.  Mertoasl  HabmomeHus — aucnepcud.  [IpuaMaTuyeckuit M
nM(paKIHOHHBINA CIIEKTPBI. DIIEKTPOHHAs Teopust aucrepcuu cseta. Ilornmomenue csera. 3aKoH
byrepa. LIgera Ten ¥ CIEKTPHI NOTIOLLEHHUS.

Paznen VI. KpanroBas ¢usmka

Tema 1 DneMeHTBl KBAHTOBON OITHKH

Conmepxkanre TeMbl. TermioBoe u3nydyeHHe. PaBHOBecHoe u3nydyeHue. XapaKTepPHCTHKH
TEIIOBOTO uzlydeHds. AGCoMOTHO 4vepHoe Teno. 3akoH Kupxroda. 3akon Credana-
Bonsumana 1 3akod Buna. Pacmpenenenue sHepruu B cHeKTpe abCOJNIOTHO YEPHOro TENa.
®opmyna  Panes-JDxuuca. Yiasrpaduonerosas karacrpoda. KBaHToBas runoresa u gpopmyna
IInanka. Buemnuit porosnexrpudeckuit 3ddexT u ero 3akonsl. PoroHsl. Dddext KomnrtoHa u
ero reopus. Moaenb atoma Pesepdopna. Iloctynarer bopa. Atom Bogopona.

Tema 2 DneMeHTHI KBAHTOBOH MEXaHUKH

Conepxande Tembl. ['mnorteza ne bpoiind. DKCIEpUMEHTANILHOS NOATBEPXKACHHE BOJIHOBBIX
cBolicTB  MukpouacTuil. CooTHOLIeHHE HeonpenereHHocTeH. BonHoBas GyHkuHMs, ee CBOACTBA
M cTaTHCTH4YeCcKui cmeicn. HecranwonapHoe ypaBHeHue Ilpenunrepa. CraumonapHoe
ypaBHenue Illpemunrepa. Yactuna B noTeHUManbHoH sMe. IIpOXOXKIEHHE YaCTHIBI 4epes3
noTeHNMaNbHe Oapsep. KBaHTOBEBIM rapmoHuueckuil ocumnnstop. Ypasnenue [llpennnrepa
JUIS JJIEKTPOHA B aToMe BoAopona. ['nmaBHoe, opOHUTasbHOE M MAarHWTHOE KBAaHTOBBIC 4HKCIA.
KBaHTOBaHWe JHEPrud 3JIEKTPOHa B aToMe Bojaopona. Crektp aroma Bojopona. [Ipasuio
otGopa. OpOuTabHbIi 1 MArHUTHBIA MOMEHT 2/1eKTpoHa. COOCTBEHHBIH MEXaHHYCCKHH MOMEHT
MMIylbca 27ekTpoHa (crnuH). CIWHOBBIE MarHUTHBIA MOMEHT 3JeKTpoHa. CHHHOBOE H
MarduTHOE CIUHOBOE KBaHTOBble uucia, Oneir Iltepna u 'epnaxa. Ipunnun 3anpera [Taymy.
[lepyiomueckass CHCTEMA  2IEMEHTOB Menneneea. Ilormomenue, CHOHTaHHOE H
vHIyIMpoBaHHoe u3nyueHue. Jlasepsl IIpunuun nedictsus nasepos. Kiaccuueckas teopus



TertoeMKocTH. 3akoH J{rononra u IItu. KBaHTOBas Teopus TeruoemkocT DiHmITeHa. Teopus
tertoeMkocTd [lebGas. DoHOHBL bo3oHbl U (hepmuoHbl, [TOHSNTHE O KBAHTOBBIX CTATHCTHKAX
Boze-Diinmretina u Gepmu-/lupaka.

Tema 3 OCHOBBI PU3UKH aTOMHOTO SIpa U JJIEMEHTApHbIX YaCTHII.

Cogaeprxanue TeMbl. XapaKTePUCTHKM aTOMHOTO sapa. Moaenu atoMHoro sapa. Macca 1 sHeprus
CBSI3M AApa. 3aKOHBI paIMOAKTHBHOTO pacnaza. Anbga-, 6era- M raMma-usinyyeHue. SnepHbie
PEAKIMH W 3aKOHBI COXpaHeHHMs. Peakuns nenenus sjep. LlemHas peakuus neneHus. Peakuns
CHHTE3a aTOMHBIX sijgep. IlpoGiiemMa ympaBiaseMBIX TEpMOSIEPHBIX peakuud. Bumsl
B3aUMOJEHCTBHI M KiIacCHGHUKaUusi OIEMEHTApHBIX 4YacTHL. MeToapl  perucTpauuu
sIeMeHTapHEIX YacTull. Kocmuueckue nyur. YacTniibl ¥ aHTHYACTHIEL. HeHTprHO.

CopepkaHne NPAKTHYECKHX 3AHATHE MO0 AHCUHILIHHE
1 cemectp

Pasnen [. Mexanuka
Tema 1. KuHemaTuka MocTynaTeIbHOTO ABHIKEHUS

Comepxanne NPaKTHYECKUX 3aHATHH. Marepuanphas Touka (yacThua). CucTeMa oOTCHETa.
UnepuuanbHele cuctemsl orcdera. Pammyc-exrop. IIpueuMn oTHocutensHocTH [ammies.
Tpaexropus. [loctynatensHoe JBHMXEHHE TBEPAOTO TENA.

Tema 2. KuremaTHKa BpallaTeIbHOro ABUIKEHUS

Cojaepanue MPAaKTHUECKUX 3aHsaTHUi. Pagmyc KpHBH3HBEI TPaeKTOpHH. JIMHEHHAs CKOpOCTb U
nuHEHHoe yckopenue. TaHreHIuanbHoe i HopManbHoe yCKopeHus. CBA3b MEXY THHCHHBIMU U
YTIIOBBIMU KHHEMATUYECKUMH BEJTHUHMHAMH.

Tema 3. JluHamMuKa MOCTYATEIBHOTO ABHKEHHS

ConepaHue MNpakTHYecKux saHsTHH. [TepBbii 3axoH HBIOTOHa W MOHATHE HMHEPLHATbHOH
CHCTEMBI OTCueTa. Bropoi 3akoH HpioTOHa M MOHSTHE CHIIBI, MACChl U MMITyJbca. Y paBHEHHUE
JIBHDKEHHUS.

Tema 4. JluHamMuKa BpalaTeIbHOrO IBHIKCHHUS

Copep)aHue NpaKTAYECKUX 3aHsATHH. MOMEHT cuibl. MoMeHT ummyibca. MoMeHT WHepLUHuH.
Teopema lllTeitnepa. YpaBHeHHEe MOMEHTOB (CBsi3b MOMEHTA HMITYJbCa ¢ MOMEHTOM CHIIbI).
VY paBHEHHE BPALLATENbHOTO JBHKEHUS TBEPAOTO TeJla OTHOCUTENBLHO HEMOABIKHON OCH.

Tema 5. 3aKOHBI COXpaHEHHS

CozmepXaHHE MpPaKTHYECKUX 3aHATHM. 3aKOH COXpaHEHMs MMIYNbCa. 3aKOH COXpaHeHHs
MOMEHTA UMITYJIbCa.

Pasnen I1 . OcHOBBI MOJIEKYJ/ISIPHOH QU3UKH U TEPMOAMHAMHKH

Tema 1. MonekynsspHO-KMHETHYECKAA TEOPHd ra3oB

CoJlepKaHHE NpPaKTHUECKUX 3aHATHA. OCHOBHBIE IIOJOXKEHHS MOJEKYISIPHO-KMHETHYECKOH
TEOPHH BELIECTBA. MHKPO- U MaKPOCOCTOSHHS CHCTEMBI,

Tema 2. IlepBoe Hayano TEPMOAMHAMHKH

Copepxanue MpakTHUeCKuX 3aHATHH. OCHOBHBIE TEPMOAMHAMUYECKHE MOHSATHS: BHYTPEHHASL
sueprus, paGota, Terurota. (QOPMYJIMPOBKH MEPBOTO Hauana TEPMOJMHAMHKH. YPaBHEHHE
[I€PBOTO Hayajga TepMOAMHAMHKH. Temno&éMKoCcTb. 3aBHCHMOCTh TEIIOEMKOCTH HIEAIBHOrO
raza ot Buaa npouecca. Gopmyna Maiiepa. Pabota, cosepluiaeMas rasoM Npu H30MpoLEccax.
Duranenus (TeruoBas GhyHkuus). Aqnabatuueckui npouecc. Tenno€MKOCTs TBEPABIX Tel.

Pazgen IIl. DnexTpryecTBO ¥ MarHeTU3M
Tema 1. HanpsKeHHOCTB J1€KTPHUECKOr0 M0/ B BaKyyMe



Conepxxanue npaxTudeckux 3aHATHH. 3akoH Kynaowa. [ToHsITHE 37€KTPOCTATHUECKOTO MO,
Cunosele NMUHHM (IMHUU HaNpsHKEHHOCTH). [IpHHUMN cyneprio3uuuy 37eKTPOCTaTHUYECKUX
noneit. [Totok BexTOpa HampspkeHHocTH. Teopema [aycca 1 2J€KTpOCTaTHYECKOrO MOJsA B
BaKyyMe H e€ CBs3b ¢ 3akoHOM KyJoHa.

Tema 2. TloTeHUMA JIEKTPOCTATHYECKOTO MOJIS

Coznepxanye MPaKTHYECKUX 3aHSTHH. PaboTa CHJ AMEKTPOCTATHYECKOro mojs. Lupkynanus
HANPA)KEHHOCTH 3JIEKTPOCTATHUECKOr0 MojsA. POTOp HampsDKEHHOCTH 3JIEKTPOCTATUHYECKOro
noyiss. ITOTeHIMaTbHOCTh (KOHCEPBATHBHOCTB) 3MeKTpocTatHueckoro mojs. [loTteHumnan
PasHocTh noteHuHanoB. CBsi3b MEXIy NOTEHLIHAIOM W HANPSKEHHOCTBIO 31€KTPOCTATHYECKOTO
ToJsl.

Copepxanne J1a00paTOPHBIX 3aHATHI N0 AHCUMIIHHE
1 cemecTp

Pazpen [. Mexanuka

Conepxanue naboparopHeix 3ausaTuil. JlaGopatopuas pabota No 1-5 Wsydenne IHHAMHKH
BpAIIATEILHOTO NABMKeHHs TBepaoro Tena. JlabopaTopnas pabora Ne 1-9 OnpenenerHue Moayis
CIABMIa META/IOB METOJIOM KPYTHIIBHBIX KOeOaHuH

Paspen II . OCHOBBI MOJIEKYJIIPHOH (DH3UKU U TEPMOAMHAMUKH

Conepxanre naGopaTopHBIX 3aHsTuil. JlaGopatopsas paGora Ne 2-2  Ompenenenue
ko3 duIeHTa BI3KOCTH JKHAKOCTH M 4ucaa PefiHonbaca METOIOM Majarollero B XKHIKOCTH
HIapHKa

JlaGoparopHnas pabota Ne 2-3 Onpe/eneHne CKOPOCTH 3ByKa B BO3AyX€ W II0Ka3aTeIId annabatsl
BO3(yXa METOJOM CTOSYEH BOJIHEI

JlaGoparopras pa6ota Ne 2-7 Onpenenenue nokasaress aauadarsl BO3LyXa METONOM Knemana-
Jlezopma

2 cemecTp

Paznen III. DnexTpuyecTBO U MarHETH3M

Conepxanue 1aGopaTopHbIX 3ausaTHi. JlaGopaTopHas pabota Ne 3-1 M3yuexne aleKTPHUECKOTO
TOJIs

JlaGopatopuasi pabota Ne 3-3 MocTOBOH METO U3MEPEHH

Jlaboparopuast paGora Ne 3-8 VsydeHue sBIECHHE IJIEKTPONPOBOJHOCTH M ONpPENENICHHE
yAEIBHOTO COMPOTUBIIEHUS METaJINa

Pasznen [V. Konebanus u BOJIHEBI

Conepxanue nabopaTopublx 3ausTuil. JlaGoparopmas pabora Ne 4-2  Msmepenue
MHIYKTHBHOCTH KaTYLIKH MO €€ aKTHBHOMY U PEAKTHBHOMY CONPOTUBIIEHHSM

Jlabopatopuas pabora Ne 4-4 HccrnenoBaHus 3MeKTPUYECKUX KonebaHHi 3ByKOBOH 4acTOTBI €
TIOMOLLBLIO 3JIEKTPOHHOr0 ocuuIiorpada

Paznmen V. OnTnka

Conepxanue sabopatopHsix 3aHstuif. JlaGoparopras pabota Ne 5-3 Onpenenenue UTHHBI
CBETOBOM BOJIHBI ¢ TOMOIIBIO Konen HetoToHa

JlaGoparopnas paBora Ne 5-5 Onpeaenenue [JIMHBI CBETOBOH BOJHBI C  IIOMOLIBIO
IUPPaKUHOHHON peIleTKH

Paznen V1. KBanTtoras gusuxa
Conepixanue J1a0OpPaTOPHbIX 3aHATHH.



Jlaboparopuas pabota 6-1 Onpenenenue nocrosuuoi Credana-Bonsimana
JlaboparopHnas pabora 6-2 U3ydyenue BHemHero potoaddhexra u BakyyMHBIX (POTO3TEMEHTOB

5. OIEHOYHBIE CPEJICTBA IUISA TEKYWETO KOHTPOJIAA YCIIEBAEMOCTH,
IMPOMEXKYTOYHON ATTECTAIIUHA 1O UTOT'AM OCBOEHUSI JUCHUITJIHHBI
U YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSITEJILHON PABOTBI
CTYAEHTOB

5.1. Tekymu# KOHTPOJIb yCIIEBAEMOCTH

BOITPOCHI JIJISI MPOBEAEHUS PEUTUHI-KOHTPOJIS
1 cemecTp
Peiimunz-xonmpony Nel

1. Mexanuyeckoe [ABHKeHME Kak mpocTeifuias ¢opma aBwxenust maTtepuu. Cuctema
orcuera. [TpuHuun otHocutenpHocty ["anunesd. [Ipeobpazosanus ["anunes. Panuyc-sexrop.

2. Marepuanpras Touka (4actuna). Tpaekropus. Paguyc KpHBU3HBI TPaeKTOPUH.
JluHeliHas CKOpOCTE U JIHHElHOe yckopenue. [TocTynarensHoe ABHKEHHE TBEPAOIO TENa.

3. TaHreHuMasbHOE U HOPMAIbHOE YCKOpeHHs. CBA3b MeXAY JUHEHHLIMM H YITIOBBIMH
KUHEMaTHUYECKUMHU BEJINUHHAMH,

4. Tlepsoiit 3aK0oH HpIOTOHA M MOHSTHE WHEPLMATLHON CHCTEMBI oTcueTa. Bropo 3akoH
HbI0TOHA ¥ NOHSATHE CUJIbL, MACCHI U UMMYJbCa. Y paBHeHHE ABMxeHHs. Tpernii 3axon HeroToHa
H MIPEIEIIbl €ro IPUMEHUMOCTH.

S. HewHepuuaiapHble CHCTEMb! oTcueTa. AOCONIOTHBIE M OTHOCHTEILHBIE CKOPOCTH H
yckopeHue. CHITbl HHEPLIHH.

6. Cucrema matepralibHbIX To4eK. [leHTp nHepumu (ueHTp macc). Teopema 0 IBHKEHHU
LIEHTPa HHEPLHH.

7. IToHaTHe aOCOMIOTHO TBEPAOro Tena. MOMEHT HHEPLHH TeTa.

8. Teopema lllTeftnepa.

9. MomeHT cuapl. MOMEHT HMMMOynbca. YpPaBHEHME MOMEHTOB. Y paBHEHHE
BpAIATEIHLHOTO ABMIKCHHS TBEPAOrO TeIa OTHOCUTENIBHO HEMOABHIKHOM OCH.

10. M'upockonunueckuit apdext. CobonHEIE OCH.

11. 3akoH COXpaHeHUs UMITyIbca U TpeTuit 3axon HeroToHa.

12. 3akoH coxXpaHEHHss MOMEHTAa UMIIYJIbCA.

13. Pabota 1 3HEprus B MexaHuke. DHEPTUsl KHHETHUYECKas U NOTEHIHAIbHASL.

14. TTonstrre cunoBoro nosist. CesA3b MEXTY NOTEHIHAILHOH SHEPIUEN U CHITON.

15. 3aKOH cOXpaHEeHUs] MEXaHUYEeCKOW JHEPIHH.

16. KoHcepBaTHBHBIC ¥ HEKOHCCPBATMBHBIE CUNIBl. KoHcepBaTuBHAsg M JUCCHMATHBHAS
CHCTEMBI.

17. 3apaun MEXaHUKH JKUIKOCTEH U ra3os.

18. YpaBHeHHE HEPA3PBIBHOCTH. Y paBHEHHE bepryu.

Peitmunz-konmpons Ne2

1. ToustHe uacanbHOro raza. MoOJEKYJISPHO-KMHETHUECKOE TOJKOBAHME TEMIIEPATYpHI.
Makpockonu4eckue napaMeTpbl CHCTEMBEL.

2. BHyTpeHHss OSHeprus ujeanpHoro rasa. Ymcno cremeHedl cBoOOAbl.  3aKOH
paBHOpacnpeieneHus JHEPruH.

3. JlaBneHue rasa ¢ TOYKH 3PEHUS MOJIEKYJISPHO-KHHETHYecKOoH Teopun. OCHOBHOE
ypaBHEHHE MOJIEKY ISPHO-KNHETHYECKON TEOPHH.

4., YpaBHEHHE COCTOsIHUS HealbHOro Tasa (ypaBHeHue Knanelipona — Menjeneesa).

5. lnHaAMHUYECKHE U CTATUCTHYECKHE 3aKOHOMEPHOCTH B pu3nke. CTATUCTHIECKUH METON
HCCeI0BaHus cucTeMbl. [IoHATHE 0 QyHKIMU pacnpee/icHus.



6. ®asosoe mpocTpaHcTBO. DaszoBas Touka, (azoBas sueiika. CTaTHCTHYECKOE
yCpEIHEHHE.

7. Pacnpenenenue MakcBenna. CpeZlHEE CKOPOCTH MOJIEKYIT.

8. bapomerpuueckas ¢opmyina. Pacnpenenenue bonsumana.

9. Pacnpenenenue Maxcsenna — bonsumana.
Peiimune-xonmpone N3

10. YpaBHenue Bau-nep-Baansca. M30TepMBl pealbHEIX Ta30B.

11. MetactabunbHoe coctosinue. KpuTuieckoe COCTOSHUE.

12. BHyTpeHHSIs dHEprus peajbHOro rasa.

13. XapakTepucTHKa XUIKOTO COCTOSHMA. BIMKHUH TTOPALOK.

14. TTosepxnocTtHOe HaTshkeHue. Cullbl, BOZHUKAIOLIHE Ha KPHBON MOBEPXHOCTH XKUAKOCTH.
®opmyia Jlammaca. CMauuBanuie U KalMJUIAPHBIE SBICHHUS.

15. IToHATHE CTOIKHOBEHHUSA. YIIPYroe U HEYNPYroe CTOJIKHOBEHHUS.

16. TlpunensHoe paccrosHue. Dd¢ekTHBHOe ceueHne paccegHus. CpenHss IauHA
cBoboaHOrO npodera.

17. OcHOBHBIE TEpMOIMHAMHYECKUE IIOHATHS: BHYTPEHHs SHeprus, paboTa, TEIUTOTa.
YpaBHEeHHE IEPBOTO Havasla TEPMOAHHAMHKH.

18. 3aBMCHMOCTb TEMIOEMKOCTH WICAIBHOrO rasa oT Buaa mpouecca. Pabora,
coBeplIaeMas ra3oM Ipu U30IpoLeccax.

19. Annadatuyeckuit rnpouecc.

20. OGparumele 1 HeoOpaTHMBIe Tpoueccel. Kpyrosol mporece (UuKm).

21. Iuxn Kapuo u ero KIT/1 anst uaeansHoro rasa.

22. [puHIMN ASHCTBUS TEIIOBOrO ABUTATENs U XOJNIOAMILHON MallIHHbL.

23. DHTponus. 3aKOH BO3paCTaHUs SHTPOIIMH.

2 ceMecTp

Peiimunz-xkonmpons Nel

1. 3axon Kymona. HanpskeHHOCTs  3JeKTpocTaTHueckoro  mnoss.  IloHsrhe
37EKTPOCTATHYECKOro NoJis. [IpHHINT CYNepno3HLHH JJIEKTPUUECKHUX MOJIEH.

2. TTotok HampsbxeHHOCTH. TeopeMa ["'aycca A7 3E€KTPOCTATHYECKOTO NOJIS B BAKyyMeE.

3. IIpumenenue TeopeMsl 'aycca g pacueTa noJe.

4, Pabora CHJI  BNEKTpOCTaTHUeckoro  mois,  [{upKyndunus — HanpsHKeHHOCTH
3NMEKTPOCTATUHECKOTO MO,

5. MoTtenuuan. PasHocts nmoteHnuanoB. CBA3b MEX/y NOTEHIHAIOM W HAIPSKEHHOCTHIO
3MEKTPOCTaTUHECKOTO OIS,

6. CBoOOMHbIE W CBA3aHHBIE 3apsjbl B BElIECTBe. [WNBI JUINEKTpUKOB. HonHas,
3JIEKTPOHHAS U OPUEHTAIMOHHAS MOJIAPU3ALIHH,

7. DNEKTPOEMKOCTh YeAHHEHHOTO MMPOBOIHUKA, CUCTEMBI IIPOBOIHUKOB U KOHAEHCATOPA.

8. DHeprus 3apsOKEHHBIX YEJWHEHHOrO TIPOBOJHMKA, CHCTEMBl IPOBOJHHKOB H
KOH/IeHCaTopa. DHEprust aMeKTpaueckoro noms. O6beMHas MIOTHOCT SHEPIHU JIEKTPHYECKOTO
nons.

9. XapaKTEpUCTUKH 3NEKTPUYECKOTO IIONS WM YCIOBUSl €r0 CyUIeCTBOBaHMsA. PasHOCTDb
TOTEHIIHAJIOB, TEKTPOJIBHXKYIIAs CHIIA, HAPKEHHE.

10. 3akon Amnepa. MarnutHas uHAyKLus. 3akoH buo — Capapa. [ToHsATHE MarHUTHOroO
noust. [IpyHIMI CyNepHO3UIIK MAarHUTHBIX NoJeH. MarHUTHBIA MOMEHT.

1 1. MarHuTHOE moJsie NpAMOIMHEHHOTO H KPYroBOro TOKOB.

12. JIBrkeHHE 3apKEHHBIX YAaCTULL B JJICKTPUYECKHX ¥ MATHUTHBIX MOJIIX.

13. 3aKOH MOJHOTO TOKA JJIs MAarHUTHOTO MOs B BelecTse. HanpskeHHOCTh MATHHTHOTO
110J1st. MarauTHas NpoOHMLAEeMOCTh Cpeibl. IHAYKLMs MArHUTHOTO TI0JIs B BELLECCTBE.

14. Oneir  ®apages. Maruuthbii  notok. OJIC  unaykumu. OCHOBHOH  3aKOH
57eKTpOMarHuTHoM uHaykuuH. [IpaBuo Jlenna.

15. CamouHAyKU¥s U B3aUMOMHAYKIMSA. VIHIYKTHBHOCTH M B3aWMHasg WHIYKTUBHOCTD.
Toku pa3MbIKaHUS ¥ 3aMbIKAHUS.



Peitmunz-xonmpone No2

1. CBoOoHbIE W BBIHYXKAECHHBIE KonebaHus. [[apMOHUYECKHEe MEXAaHHYECKHE KONeOaHus U
MX XapaKTEPUCTHUKHU.

2. DHeprusi rapMOHUYECKMX MeXaHHUYeCKHUX KosieGaHui. [loHsiTHE O rapMOHMYECKOM M
AHrapMOHHUYECKOM OCLWJIIATOPE.

3. CnoxeHue OIMHAKOBO HANPABIEHHBIX FAPMOHIYECKHX KoneOanuil. buenus.

4. CrnoxxeHue B3aUMHO TEPNEHAMKYJISAPHBIX TrapMOHHMYeckuX konebaHuh. Purypsl
JIuccaxy.

5. 3aryxarowmue MexaHudeckue konebanusa. UYacrora, Ko3QOUUMEHT 3aTyXaHus,
norapuMUYECKUH JEKPEMEHT 3aTyXaHHs MEXaHUIECKUX KoeOaHnH.

6. BeiHyX/I€HHBIE MexaHHYecKue KonebaHus. AMIUIMTYNa U (ha3a OpU BBIHYXKIEHHBIX
MEXaHUYEeCKNX KoIeOaHusIx.

7. Mexauudeckuif peszoHaHc. PesonaHcHble KpuBble. CooTHoLIeHHss Mexay (asamu
BBIHYKJAIOLIEH CUIIBI U CKOPOCTH MPU MEXAHUUECKOM PE30HaHCE.

8. Mexanu3Mm o00pa3oBaHHS MEXaHHYECKUX BOJH B ynpyro# cpene. [IpomoneHble u
NOoNepeyHble BOJHBEL BOJHOBOE ypaBHEHHE M €ro peuieHde. |'apMOHMYECKHE BOJHBI KU HX
XapaKTepUCTUKH.

9. ®azoBas CKOPOCTh U IUCHEPCHs BONH. BOTHOBON makeT u rpynnosas CKOpOCTb.

10. ITonstue o korepeHTHOCTH. MATepdepennus BonH. CTOSUHE BOJIHBL.

11. KoneOarteneHbli KkOHTYp. ['apMOHHYECKHe SIEKTpOMAarHMTHble KonebaHHs M HX
XapaKTEPUCTHUKH.

12. 3aryxaromue 31eKTpoMarHUTHbIe Kkonebanus. Yactora, kodhOHIMEHT 3aTyXaHus,
norapu@MHUYECKH JEKPEMEHT 3aTyXaHHs JJIEeKTPOMArHWTHBIX KosebaHui. JloOpoTHOCTB
KosebaTepHOro KOHTYpa.

13. BriHykZIeHHEBIE 3JIEKTPOMAarHuTHBIE KoseOaHusi, AMIUIMTYZa M ¢$a3za BBIHYXICHHBIX
3JIEKTPOMarHUTHBIX KoneOaHHi.

14. ®@apaneeBckass 1 MaKCBEJUIOBCKAsi TPAKTOBKH SIBICHUS 3JIEKTPOMAarHUTHONH HMHIYKLHH.
Tok cMewienus.

15. Cuctema ypaBHeHu#i MakcBsenna. DIeKTpoOMarHMTHOE HoJe.

16. BonaHoBoe ypaBHEHHE AJSl 3NEKTPOMArHUTHOTO NOJst M ero pemenue. CKOPOCTb
pacnpocTpaHeHUs 3JIeKTPOMAarHUTHLIX BOJH B Cpeliax.

17. OcHOBHBIE CBOHCTBa OJIEKTPOMAarHUTHBIX BOJIH. OHEPrHs M I[OTOK JHEPruu
3JEKTPOMArHUTHBIX BOJIH. Bektop ITofHTHHra. UIMIynbe 371€KTpOMArHMTHONO TIOJIS.
Peiimunz-koumpono Ne3

1. DnextpomarHuTHas mnpupoaa csera. [lpuHuun [rofireHca. 3aKOHBI OTPaXKEHUS H
npesioMieHust. AOCOTIOTHBIN ¥ OTHOCHTEbHBIH Moka3aTeny npenomienus. [lonnoe BHyTpeHHee
oTpaxxeHue. CBETOBOIBI.

2. KorepeHTHOCTP H MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. BpeMeHHAS KOrepeHTHOCTD.
Bpems u 1yinHa KOrepeHTHOCTH.

3. Ontuueckas anuHa mytd. OnTHYeckas pasHOCTb Xona. Pacuer mHTephepeHUUOHHOH
KapTHUHBI OT ABYX KOTE€PEHTHBIX HCTOUYHHKOB.

4. [ToJyrocel paBHOH TONIIMHE! X PABHOTO HAKJIOHA.

5. [IpocTpaHCcTBEeHHAs KOT€PEHTHOCTh, Paanyc KOrepeHTHOCTH.

6. [lpunnmn Troiirenca — O@penens. Meton 308 @penens. Ilpamonuneinoe
pacnpocTpanenue ceeta. Judpaxuus OpeHens Ha KpyIriloM OTBEPCTHH U IHCKE.

7. Audpaxuus OpayHrodepa or OeCKOHEUHO JUTMHHOHN IIPAMOH LIEIH.

8. Mubpakuus OpayHrodepa Ha 0OAHOMEPHOH AN(DPaKLIMOHHON PEILETKE.

5.2. IIpomesxyTouHasi aTTecTALHS 10 UTOTAM OCBOEHHSI JUCLHTUTUHEI (3K3aMEH)

Bonpocsi k 3k3ameny (1 cemectp)

1. Mexanuueckoe ABMXEHHME Kak mOpocTeiuias ¢opma asumxeHus Mmatepuu. Cucrtema
otcuera. [Tpunuuin otTHocutensHocTu [anunes. [Ipeobpasosanus ["anmunes. Paxuyc-BexTop.




2. MarepuansHas Touka (4actuua). Tpaextopus. Pamuyc KpUBH3HBI TPaeKTOPHH.
JlvHeltHas CKOPOCTb M JTHHEHHOE ycKopeHue. [locTynaTensHoe ABMXEHHE TBEPAOTO TeA.

3. TanreHuuanbHOE W HOpMalbHOE ycKOpeHHs. CBA3b MEXKIY JIMHEHHBIMH H YTJIOBBIMH
KHHEMATHYEeCKUMHU BEIIHYHMHAMH.

4, TlepsbIit 3akoH HBIOTOHA U TMOHSTHE WHEPLMANBHON CHCTeMBI oTCYeTa. BTOpPOH 3aKOH
HeroTOHA M [OHATHE CHIBI, MACCH H MMITYJIbca. Y paBHEHHE IBIKeHHUs. TpeTnit 3akod Hpiotona
U IIpeJesbl €ro IPUMEHHUMOCTH.

5. HeunepuuanbHble CUCTEMBI OTCYeTa. AOCOIIOTHBIE W OTHOCHMTEIBHBIE CKOPOCTH H
yckopeHue. Cuibl MHEPLUH.

6. Cucrema marepuanbHBIX Touek. LleHTp mHepunu (ueHTp Macc). Teopema O ABHIKCHHH
LEeHTpa WHEPLIUH.

7. IoHsTe abCOMIOTHO TBEPAOrO Tena. MOMEHT HHEPLHHU Tea.

8. Teopema llitelinepa.

9. MomenT cuiabl. MOMEHT UMIyibca. YpaBHEHHE MOMEHTOB. Y paBHEHHE
BpAIIATEILHOTO JIBHKEHHUS TBEPJOTO Tella OTHOCUTEIBHO HEMOJBHKHOM OCH.

10. 3aK0H coXpaHeHHsI UMITyIbCa U TpeTuit 3akoH HeroToHa.

11. 3akoH coxpaHEeHHs MOMEHTA UMITYJIbCA.

12. PaboTa K 3HEprusl B MEXaHHUKE. DHEPrusl KHHETHYECKas ¥ MOTCHIHATbHAS.

13. YpaBHeHHE HEpa3pbIBHOCTH. Y paBHEeHUE bepHymn.

14. Touatne uaeanbHOro rasa. MoOJEKYTSPHO-KHHETHYECKOE TOJIKOBAHUE TEMIICPATYPHI.
MaKpOCKOITMUYECKUE NTapaMeTPhl CHCTEMBL.

15. BuyTpeHHss oHeprus ujaeanpHoro rasa. Uucno cremeHed cBoOoAbL  3aKoH
pPaBHOPACIIPEAEIEHNS JHEPIHH,

16. JlaBneHue rasa ¢ TOUKM 3PEHUs MOJEKYJTIApPHO-KMHeTudeckoil Teopuu. OCHOBHOE
YpaBHEHUE MOJIEKYIISIPHO-KMHETHUECKOHN TEOPHH.

17. YpaBHeHune cocTosHus MaeanbHOro rasa (ypasuenue Knanetipona — Menneneesa).

18. JluHaMMYeCKHE W CTATHCTHYECKHE 3aKOHOMEpPHOCTH B (u3uke. CTaTHCTHYECKHUHA
METO UCClie/IoBaHus cucTeMbl. [[oHsTHE 0 QYHKIUH pacTipeieIeHHsI.

19. Pacnpenenenue Makcpenna. CpeiHHe CKOPOCTH MOJIEKYJT.

20. bapomerpuueckas dopmyna. Pacmpenenenne bonsumana.

21. YpaBHenue Ban-nep-Baansca. M3oTepMbl peanbHBIX ra3oB.

OCHOBHBIC TEPMOAMHAMHYECKME T[IOHATUS: BHYTPEHHsS OHeprus, pabora, TeIUIoTa.
YpaBHEHME N1EpBOro Hayajla TEPMOAMHAMMKH,

22. 3aBHCHMOCTb TEIUIOEMKOCTM HWAEATbHOrO rasa oT Buaa mpouecca. PaGota,
coBeplIaeMas ra3oM Ipy U30Ipoleccax.

23. AnunabaTu4ecKuii rnpouecc.

24. O6patumble U HeoGpaTHMble TTpolecchl. Kpyropoit mpouece (LuKI).

25. Ilukn Kapro u ero KIIJ{ ans uaeansHoro rasa.

26. TlpuHuwmn AefCTBUS TEIJIOBOTO JBUraTeld U X0JIO0AHIbHOM MalllHHBL.

27. 3akon Kynoma. HanmpskeHHocTb — anmekTpocTaTHueckoro — mond.  IloHstue
3NEKTPOCTATHYECKOTO 1MoJist. [[pHHIIAI CYNepno3uLnH JNEKTPUUECKUX TTOMEH.

28. ITotok HanpspkeHHOCTH. Teopema ["aycca s 3JICKTPOCTATHYECKOIO 110JIs B BAaKy yME.

29. [lpumeHenue TeopeMel ['aycca s pacueTa NoJeH.

30. PabGora cun  oMekTpocTaTHueckoro  nond.  LMpKynsums — HanpsHKEHHOCTH
3JIEKTPOCTATHUECKOTO MOJIA.

31. ITotennuan. Pa3HocTs moTeHHaNoB. CBA3b MEKAY IIOTEHIMAIOM H HANPSKEHHOCTBIO
37IEKTPOCTATUYECKOTO MOJIS.

32. CobGomHble M CBS3aHHBIC 3apsabl B BellecTBe. THIBl AM3IEKTpUKOB. KloHHas,
3JIEKTPOHHAS ¥ OPUEHTALIMOHHAs MOJIIPH3ALIKH.

33, Tlonspu3oBaHHOCTh. J[ManeKTpuyeckas BOCIPUHMYHMBOCTE  BELIECTBA H €€
3aBUCUMOCTH OT TEMIIEPATYPEI.



34, Teopema [I'aycca mIs OJNEKTPUYECKOTO MO B JMAIEKTPHKE. DJICKTPHYECKOE
cMelnenue. J(uanexTpuyeckas MpOHUIIAeMOCTh cpelibl. HanpsiKeHHOCTh 3JIEKTPHUECKOro M0JIs B
JU3JIEKTPHKE.,

35. Pacnpenenenue 3apsAi0B B MPOBOJHUKE. DIEKTPOCTATUYECKOE 10JI€ BHYTPH H CHAPYXKH
POBOJIHHUKA. DIEKTPOCTATHYECKAS 3aINTa.

36. DJIEKTPOEMKOCTh YeIMHEHHOTO NPOBOIHMKA, CHCTEMBI IIPOBOIHHKOB U KOHACHCATOPA.

37. DHeprus 3apsOKCHHBIX YEJHHEHHOIO IIPOBOJHMKA, CHCTEMBI TIPOBOJHMKOB U
KOHJIEHCATOpa. DHEprus 3MeKTpuyeckoro nojs. O0beMHas NIOTHOCTh SHEPTHH JJIEKTPAUYCCKOTO
OIS

Bompocsl k 9k3ameny ( 2 cemecTp)

38. XapaKTepUCTHKH DJIEKTPHYECKOrO MOJsL M YCIOBHsA €ro CyUIECTBOBAaHHA. PasHOCTH
MOTEHILIHAJIOB, 37eKTPOABMKYIIAA CUJIa, HAMIPKCHHE.

39. Kiaccuueckas »IEKTPOHHAs TEOpPUsl OJIEKTPONPOBOJMMOCTH METAUIOB H €€
HEIOCTATOYHOCTb.

40. 3axoH Amnepa. MarnutHas uHaykuus. 3akoH buo — Casapa. [loHsiTHME MarHMTHOTO
nouist. [IpUHIUIT CYTIEPIIO3UIMH MAaTHUTHEIX 10JIeH. MarHW THBIA MOMEHT.

41. MarautHoOe 10Jie PSMOJIIMHEMHOI0 ¥ KPYTrOBOr0 TOKOB.

42. 1lupKynsius BEKTOpa MarHMTHON MHIyKLHH. 3aKOH IIOJIHOIO Toka, MariutHoe mnone
JUIHHHOTO COJIGHOMJIa H TOPOHJA.

43. MaruuTHOE B3aMMOACHCTBIE TOKOB ¥ €IHHHIIA CHIIBI TOKA — amIep.

44, JIpuxeHde 3apsHKEHHBIX YACTUI[ B WIEKTPHUECKHX M MArHUTHBIX MOJIAX.

45. Omprir  Papanes. Marnauteii notok. OJIC  unayknuu. OCHOBHOHM — 3aKOH
JIEKTPOMArHuTHOM MHAYKUWH. [IpaBuno Jlenua.

46. CaMOMHAYKLUSA WM B3aUMOUHIYKIUS. MHIYKTHBHOCTE H B3aWMHas HHIYKTMBHOCTD.
Toxu pa3MbIKaHHS W 3aMBIKaHUA,

47 . Dueprus maruutHoro noiysa. O0beMHas MIOTHOCTH 3HEPrHU MArHUTHOTO MOJIA.

48. CBoGOMHBIE ¥ BEIHYXKIEHHBIE KoeOanus. [apMOHHYECKHe MEXaHHUECKHE KOJleOaHus 1
UX XapaKTEPUCTUKH.

49. Dneprus rapMOHHYECKHX MeXaHH4ecKux KoneOaHui. [IoHsITHE O rapMOHHYECKOM H
AHTAPMOHHUYECKOM OCLIMJIIATOPE.

50. CnosxeHne 0IMHAKOBO HANPABIEHHBIX rapMOHHYECKNX Konebanui. buenus.

51. CrokeHHE B3aMMHO IEPIEHAMKY/ISPHBIX TapMOHMYeCKHX KoyeOanui. Durypsr
JIuccaxy.

52. 3aryxaroume MexaHudeckue konedanus. UacrtoTa, K03hGUIHEHT 3aTyXaHus,
norapuGMUUECKUHI NEKPEMEHT 3aTYXaHNA MEXaHHUECKUX KosieOanuii.

53. BBIHYXIEHHBIE MEXaHHuecKkue KosjebaHus. AMIIUTYIa U (a3a npu BbIHYKIACHHBIX
MEXaHUYEeCKMX KoeOaHMsX.

54. MexaHuueckuil pe3oHaHC. PesoHancHble Kpubble. COOTHOUIEHHS Mexay (azamu
BBIHYIKJIQFOMIEH CHJIbI U CKOPOCTH IIPH MEXAHHYECKOM pe30HaHCe.

55. MexaHu3m 00pa3oBaHWs MEXaHHYECKHX BOJNH B ympyro# cpene. [lpononbHeie u
[OoMepeyHkle BOJIHBL BOJHOBOE YpaBHEHHE W €ro peilcHHe. [apMOHMYCCKHME BOJIHBI M UX
XapaKTEepPUCTUKH.

56. KonebarensHbli KOHTYp. ['apMoHMYecKde JNEKTPOMArHUTHBIC KojeOaHmst M WX
XapaKTEPUCTHKH.

57. 3aryxarouike 3IeKTpOMarHuTHble Konebanus. YacroTa, KO0pPULUEHT 3aTyXaHus,
norapudMHUYECKUH EKPEMEHT 3aTyXaHWsi SNIeKTPOMAarHUTHBIX Konebanui. [loOpoTHOCTH
koJsiebaTeIbHOro KOHTYpa.

58. BEIHYXICHHEIE JIEKTPOMArHHTHbIE KojeOaHus. AMIUIHTYyAa U (asa BBIHYKICHHBIX
3JIEKTPOMArHUTHBIX KonebaHui.

59. MapajeeBcKas W MakKCBE/UIOBCKAs TPAKTOBKH SBJICHHS 3JICKTPOMArHUTHOH WHAYKLHUA.
Tox cMmeueHus.

60. Cucrema ypaBHeHH#H Makcpema. DIeKTpOMarHuTHOE MoJie.




61. DrnekTpoMarHuTHas npupona csera. [lpuHnmm I'rofirenca. 3aKoHB! OTpaKeHMA U
npeToMiIeHns. AGCOMIOTHBIN H OTHOCHTEIIBHEINA MToKasateny npenomierus. [lonHoe BHyTpeHHEe
otpaxenue. CBETOBOABI.

62. KorepeHTHOCTb ¥ MOHOXPOMATHYHOCTb CBETOBBIX BOJIH. BpeMeHHAs KOrepeHTHOCTS.
Bpemst u 11HHA KOTEPEHTHOCTH.

63. Omruyeckas iHHA myTH. OnTHYECKas pasHOCTH Xoxa. Pacuer uHTepdepeHUNOHHON
KapTHHEI OT IByX KOT€PEHTHBIX HCTOYHHKOB.

64. Tloockl paBHOH TOJIIMHEL M pABHOTO HAKIIOHA.

65. Nudpakuus Opaynropepa Ha OXHOMEPHOH IN(PPAKUMOHHON PEIISTKE.
66. EcTecTBeHHBIN U MOJSAPU30BaHHbIHA cBeT. [longpusauus pu OTPaXKeHUH U NPEJIOMIIEHHUH.
3akoH bproctepa.
67. Tlonsipusauus npd ABOHHOM JydenpenomneHud. OOBIKHOBEHHBIH H HEOOBIKHOBEHHBIA
nyyu. OnTryeckas och kpucrtanna. [lonspu3aiHoHHEIE MpU3MBL. 3akoH Marroca.
68. TeroBoe U3TYYEHHUE U €T0 XapAKTEPUCTHKH. 3aKOHBI TEIUIOBOIO M3TyYEHHS.
69. ®opmyner Panes-Jlxunca u Ilnanka s Tennosoro uanydeHus. CHEKTp U3JIYYCHHS
abCONMOTHO YEPHOTO Tella.
70. Baemnnii  Gotosddext W ero 3akoHel. YpaBHeHME OWHLITEWHA UL BHELIHETO
dorosddexra.
71. Macca u uMiynbc QotoHa. JlaBieHnue CBeTa.
72. Dbdext KoMITOHA ¥ €T0 MHTEPIIPETALNs B CBETE KBAHTOBBIX IPEJICTABICHHH O IPUPOAE
H3ITY4EHHS.
73. Monenu atoma Tomcona u Pesepdopaa u ux nporusopeuns. [Toctynater bopa. Criektp
aToMa BOJOpOJa.
74. Boposckas Teopus ctpoenus aroma. Onertel @panka u ['epua.
75. Tunotesa ne Bpoiinsa. DKCIEpPUMEHTANbHBIE TOATBEPKAEHHS BOJHOBBIX CBOHCTB
MHKPOYACTHLL.
76. TIpunuun ¥ COOTHOIIEHHUS HeonmpeaenEHHocTel [efisenbepra.
77. BonHoBas QyHKuus u e cratucTHueckuil cmbicn. OO6mee ypasHenue lllpemunrepa.
VpasHenue [lpeaunrepa Ans cCTaMOHAPHBIX COCTOSHUM.
78. AToM BOJIOpOAa B KBAHTOBOH MEXaHHKE.
79. Ksanrtossie yucna. [Tpasuia orbopa.
80. IMpuniun Iaymu. PacnpeneneHne 371€KTPOHOB 110 SHEPrETHYECKUM YPOBHAM aTOMA.
81. Cocras, 3apsil M pasMep aTOMHOTO fpa.
82. JlehexT Macch! ¥ 9HEPrus CBA3U aTOMHOTO fAApa.
83. Mozenu aTOMHOTO siipa. S/IepHbI€ CUJIBL.
84. PannoakTUBHOE U3JIYYEHHUE U €70 BUJIBL.
85. 3akoH paanoakTUBHOrO pacnaja. [Ipasuna cMeleHwys.
86. SlnepHble peakUHH U UX THIIBL.

5.3. CamocrositeibHas padora o0yualomerocs.

L4 pa60Ta C JICKI[MOHHBIM MAaTEpHAJIOM K&K TI0 KOHCIIEKTaM, JuTeparype, TaK H
IEKTPOHHBIM HCTOYHHKOM HH(i)OpMaLIHH

b BBIMTOJTHEHUE JOMAITHETO 3aaHtg U TTOATOTOBKA K peﬁTHHF-KOHTpOJ’IHM

e U1 KOHTPOJIA pa6OTLI CTYJEHTOB, a TaroKe i1 CTHMYJIHPOBAHHA CHCTEMATHU4YECKOT O

M3yueHHs Kypca (DH3UKM B TEYeHHE CeMECTpa NpeTyCMOTPEHBI PeHTHHI-KOHTpOH. OHH
MPOBOJSITCS B MMCbMEHHOH Qopme
» JUI KOHTPOJISt 3HAHUH CTYACHTOB IpoBOMTCS Jk3ameH (1 u 2 cemecTpel)

IpumMepHbIe TeMbl pedepaTHBHBIX paboT



1 cemectp

dusnKa — HayKa [03HaHUS MHpA.
[IpocTpaHcTBO U BpeMs B pu3MKe.
Yepublie Abipb! BO BeeneHHON.
Vyenue K.D. Llnonkorckoro.

2w

5. MoaenupoBaHHe TpOLECcCca pacHpOCTPaHEHHs YyJapHOW BOJIHBI NP B3pPbIBAX B

Pa3IMYHBIX Cpeaax.

6. Kunetuka u TepMoaHHaAMHKa OMOJIOTHYECKHUX IIPOLIECCOB.

7. Topsinok u GecriopsiioK B MUPe OOJNIBLINX MOJIEKYJL.

8. DKcrepuMeHTalbHble HCC/IeI0OBAHNS MEKTPOMArHUTHOTO 1o 3eMiu B 06acty

CBEPXHH3KHX HACTOT.
9. lllapoas MmonHHUS U €€ pUpPOJA.
10. MarunutHoe noJyie 3eMu.
11. Momnnusa u e€ npupoaa.

2 cemectp

12. DNeKTpUYECTBO B KHUBBLIX OpraHU3Max.
13. DnexTpu4ecTBO B atMocdepe.

14. JlazepHO-MHAYLHMPOBAHHBIE TMAPOJANHAMHUYECKHE BOJIHEI
15. ®uspyeckue METO/Ibl PErUCTPALMN 3EMIIETPACEHUH.
16. TlpumeHeHHE ynbTpa3ByKa B MHTPOCKOITHH,

17. buorpagus A.C. ITonosa.
18. BOJIOKOHHO-OIITHYECKHE TUPOCKOIIEL.
19. Connue.

20. KocMOIOTHUeCKOEe KpacHOe CMELIEHHUE.

Crucok MOXeT OBbITh 3HAUMTENbHO pacimpeH. Temy pedepara CTYAEHTHI COTJIACYIOT C

nmpenoaaBaTciieM.

Gonng  oneHounslx cpeacts (GOM)  mns

JIOKYMEHTOM.

OpOBeeHHUs  aTTECTALHMHM  YPOBHSA
c(OPMUPOBAHHOCTH KOMIIETEHIHH 00y4alomuxcs 110 JUCLHMILIAHE OQOPMIISETCS OTACIbHBIM

6. YAEBHO-METOJUYECKOE H UH®OPMALIMOHHOE OBECITEYEHHUE
JAUCOUTIIMHBI

6.1. KuuroofecneueHHOCTDh

HanmeHoBaHue JIMTEPATYPLI: ABTOP, HA3BAHHWE, BUI H3OaHUA,
H3AaTENBCTBO

[on w3naHus KHUIOOBECIMEYEHHOCTD |

Hanuuue B 31€KTPOHHOM
katanore ObC

OcHoOBHas auTEpaTypa

I. Kyanw, Anexcanap AnekceeBud. Ou3nKa | METOLHUYECKHE |

yKa3aHUs K TEOPETHUECKOMY MaTepHaly, NPaKTHICCKHM 3aHATHAM
¥ 3aJaHMAM, TecTam, KoMmruiekcy nabopartopHeix pafoT o
CTYEHTOB AWCTAHUHOHHOM dopmbl ofyuenus / A, A. Kynnw, JI.
B. I'pyHckas ; Braaumupckuii rocynapCTBEHHBIH YHHBEPCHTET
umenu AnekcaHapa ['puropbeBuua ¥ Hukonaa ['puropbesuda
Cronetosbix (Bal'Y), Kadenpa obuieit # npuknanHoid UKk |
noa pea. A. A, Kynuwa .— Bnaaumup : Braaumupckui
rOoCyIapCTBEHHbLIH YHHUBEPCHUTET UMEHH Anexcanapa
I'puropbesnya W Hukonas [puropbesuua Cronetosbix (Bal'Y),
2013 — 214 c. : un., Tabn. — Mmeercs 3NeKTPOHHASR BEPCHS .~
Bubnuorp.: ¢. 211-212.

2013

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




2. MeToanyeckoe nocodue IJs caMOCTOSATENbHOH paboTel Mo
¢uzuke / aBT.-cocT.: A.A. Kynuw, JL.B. @ypos; Branum. roc. yH-T
wm. AT, n H.I". Cronertosuix.- Branumup: U3sn-so Bal'V, 2017.-
128 c. ISBN 978-5-9984-0822-9— VMeeTcs 3/IEKTPOHHAs BEPCHS
— Bubnuorp.: c. 242,

2017

3. AntoHoBa, M.A. OU3HUKA. Mexanuka. MonekynapHas
busnka. TepMoanHaMmuka. DJIeKTPHUUECTBO. MarHeTn3m,
Mexanuueckue kosnebanusa v BOJHbL. BonHosas onTuka: yuebroe
nocobue/ M.A. Aurtonosa. FO.K. Kokypuna; BaaauM. roc. yH-t
wm. AL, u HI. Cronerosbix. — Bragumup: Usn-so Bal'y, 2017
ISBN 978-5-9984-0776-5

2017

4 Mypos, JleoHna BUkTOpOBHY. DNEKTPUHECTBO W MArHETU3IM:
yue6Hoe nocoGue / JI. B. ®ypos ; Braaum. roc. yH-T um. A. I'. u H.
. CronetoBbix.— Braanmup :Ma-so Bnl'Y, 2021 .— 148 c.
uMeercs snekTpoHHas sepcus. -ISBN 978-5-9984-1454-1.

2021

JIONOAHKTEbHAS TUTEpaTypa

|. Tankun, Apkannit ®@egoposuy. Jlekuny no Qusvke : B 4 4. :

94052-098-7.

[yueGnoe nocobue] / A. @. Tankun ; BiaguMupcKui http://e.lib.vlsu.ru:80/handle/123456789
rocynapcTeenHslit  yHusepcurer (Bnl'Y) — Bnamumup 2004 - | /469
Brnanumupckuii rocyaapcteHHbli yHusepcureT (Bal'y), 2004- 2007
2007.
2. Yepros A.I'. 3amauuuk no dusuke: YueGHoe mocobue s
Bry3os / A. T. Ueprtos, A. A. BopoGbes. — 8-¢ n3d., nepepab. U
| mon. — M. : ®usmataut, 2007. — 640 c. : un., Tabn. — ISBN 5- o
|

3. Amurpuesa, Enena BanepneBHa. YuebGuoe nocobue mno
¢usnke : mexanuka / E. B. Jmwurpuesa, B. C. [lnewusues ;
BnaguMHpCKUH  rOCyAapcTBEHHBIH  yHuBepcuteT (Bal'Y) .—
Brnagumup : Bnagumupckuil rocynapcTBeHHbIH yHHBEpCHTET
(Bal'y), 2009 .— 143 c. : un., 1abn. — KmeeTca 3neKTpOHHAsA
Bepcus .— Bubnuorp.: ¢. 143. ISBN 978-5-9984-0005-6.

2009

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

/1304

4. Capeabes WU.B. Kypc ofueil ¢usnku : yueGHoe nocobue mwis
BTy308: B 3 1./ U. B. Casenbes. — 7-e u3a., crepeotun. — CI16.:
Jlanb, 2007 — (Jlyuurne knaccuueckue yue6umku) (Knaccuueckas
yueGHas Jsutepatypa mo ¢usuke) (YueOHHKM 4%  BY3O0B.
CneunanbHas nureparypa). — ISBN 978-5-8114-0629-6.

2007

5. ®ypos, Jleonnax Buxroposuu. VueGHoe mnocobue k
npaktyyeckuM paboram no ¢usmke / asT.-cocT. JL.B. Pypos;
Bnaaum. roc. yH-T um. A.I', 1 H.I. CroneroBbix.- Braaumup: U3a-
Bo BaT'Y, 2019.- 140 c. (8,14 n.n.). ISBN 978-5-9984-1030-7

2019

3. ImuTtpuena, Eneuna BanepveBna, YueGHoe nocobue no husuxe :
Mexaduka / E. B. [imutpuesa, B. C, [newwnsues ; Bnaaumupckui
rocynapcTeenHbilt  yHmeepcuter (Bnl'Y) . —  Braaumup
Branumupckuil rocynapcTeeHHslit yHuBepeuteT (Bal'y), 2009 .—
143 c. : ua., Tabn. — MiMeeTcs 2ekTpoHHasA Bepcua .— bubnnorp..
c. 143, ISBN 978-5-9984-0005-6.

2009

http://e.lib.vlsu.ru:80/handle/12
3456789/1304

4. Caseanes M.B. Kypc ofuwei ¢usuxu : yueGHoe nocobue Ans
8Ty308: B 3 1. / U. B, Casenses. — 7-¢ u3n., crepeorun. — CI16.:
Janb, 2007 — (Jlyuwue kaaccuyeckue yueOnuku) (Knaccuueckas
yueGHas nautepatypa mno usuke) (YuebHukn 1is  By3OB.
CnenuanbHas aureparypa). — ISBN 978-5-8114-0629-6.

2007

6.2. [lepuoanueckue U3 1aHHUSA

KT® (OKypuan Texunyeckoit dpusuku). JnekTpoHHas Bepcus http:/journals.ioffe.ru/jtf/

6.3. UnTepHeT — pecypcnl

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




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

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE AUCITAILTNHBI
Jins peanm3anuy TUCHHUIUIMHBI (QH3MKA HMEIOTCA CHEHUaJIbHBIE IOMEINEHHS IS
IIPOBEJICHUS 3aHATHH JICKIIMOHHOTO THIA, 3aHATMH INPAKTHUECKOTO THIIA, TIPYIIOBLIX H
HHIABHAYATHHBIX KOHCYIBTAIUM, TEKYINErO KOHTPOIS U MPOMEXKYTOUHOM aTTECTAlNH, a TAKXKe
TNOMEIIEHHS Ui caMocToATeNbHONH pabotel. JlaGopaTopHble paloTHI TPOBOAATCS B

MabopaTopHAX MEXaHUKHM M MOJEKyJspHOM ¢u3nuku(428, 429), snekrpomarsetnsma (425, 426),
ONTHKH (422, 424).

[lepeyeHs MCIONB3YEMOTO JIMLEH3MOHHOTO IPOrPaMMHOrO obecreueHus: MakeT OQUCHBIX
nporpamM Microsoft Office, Microsoft Open Licence — 61248656

PaGouyro mporpaMmy coctasui npodeccop kad. Oulld % ~ J1.B. ®ypos
t
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