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Pa6ouas nporpamma AHCUHILTHHE! «O6mast puankay» COCTaBICHA B COOTBETCTBHH €
y4eGHBIMH IIaHaMH TI0 niporpamme Gakanaspuara Ilexaroruyeckoe oGpazoBaHue (c
[BYMS IPOGHISIMA TIOArOTOBKH)(«MAaTEeMATHKa H (PH3HKAY), yTBEPKICHHBIMH:

- 115 ouHO# popmbl 00ydenus « 30 » urons 2023 rona;

Pa6oyas mporpamMma IUCIUILTMHBEI 0100peHa Ha 3ace]aHnuu kadenpsl «MaremaTuka u
dusmka» «31» asrycra 2023 rosa, mporokon Ne 1.

PaGouyio mporpaMMy COCTaBHII St
Cr.npenopasatens Kadenpsl «Duznkay» ///f/ [Memkosa UL A.
CornacoBaHo:.
3aB. kadeapo , M.B. I'aBpunb4uK
A

«MareMaTHKH U QU3IHKH»

CrienUanuct mo yue6Ho-MeToquuecKoi pabote
V4eOGHO-MeTOAUIECKOro OTAena I'.B. KazankoBa

HavanbHUK yrpaBJIeHHs
00pa30BaTeNbHOM JeATeIBHOCTH @/ N.B. I'puropeHko



1. OFBEM JUCHUILINHBI

Beero: 12 3a4eTHBIX equauip TPYAOEMKOCTH (432 akageMuuecKux qaca)

Bup yueGHoii paGorsi Ha Cemecrp
BCIO
maenm | 2 3 4 8
IUTHH
Y

Aynuropubie 3ansiTus (Beero 240 60 60 60 60
49acoB),
B TOM YHCJIE;
Jlexmun 120 30 30 30 30

JlaBoparopHsie pa6oTsr - - 3 . 2

IlpakTuyeckue 3ansTus 120 30 30 30 30

Camocrostenbaas paGora 192 48 48 48 48
(Bcero yacon),
B TOM YHCJIE:

Kypcopas pa6ora - - - - -
Honroroska kax3ameny (3auery) 108 <l 27 27 27
Hpyrue BUIBI caMmocTOsTEBHOI 84 21 21 21 21
paboTe!

Bujx npomeskyrounoit arrecrannn | sx3am | sxsam 9K3aM | 3K3aM | JK3aMmeH
(3auer, oK3amen): €H €H €H €H

O6mas Tpynoemkocts 432 108 108 108 108
AHCHHILTHHBI M TPYA0EMKOCTE 110
cemMecTpaM B yacax:




2. MECTO JUCHHUILTAHBI B CTPYKTYPE OBPA30OBATEJILHOII
ITPOI'PAMMEBI

Hucnnumaa  «O6mas $usmka» oTHOCHTCS K  wacTH
00pa3oBaTebHEIX OTHOMIEHMIH yuebroro uukaa 51.B.0O1
OcBoenne 06y9alOMHMuCS THCIHITHEE] «O6mas QusnkaromHpaercs Ha 3HAHUS, YMEHHS, HaBBIKH U
KOMIICTCHIIHH, TIPHOOPETEHHBIE B PE3yIIbTATE OCBOEHHS! NPENCCTBYIOMHX AUCIIHTLITHH:

- Maremaruka;

- UadopmaTuka

- Xumus;

- Beenenue B CIICITHAILHOCTE,

-O6mwuit pusuyeckmit TNIPaKTHKYM (MAET MapasiebHO ¢ AaHHOMN AHCLHMILTHHO).

opmupyemoii  yuacTHEHKaMH

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS

Lemsio 0CBOEHHMS HCIIHTITHEED «Obmas Qusnka» sBIsETCS:
IIpuoGperenue 3nanmii, YMEHHH U HaBBIKOB, HEOGXOHMBIX IS HCCIIC/I0BATENLCKOM paboThl,
COCOBCTBYIOMMX HOPMHPOBAHHIO IEIOCTHOI CCTCCTBCHHOHAYYHOM KapTHHBI (PU3MYECKOT0

Mupa.PesypTaTsr 06yuenus qucnHmmee HCOOXOMMEI UIsl OCYINECTBICHHS CIIC/IyIOIINX BHIIOB
JIeSITeNIbHOCTH:

® Ha}"-IHO-PICCJ'ICHOBaTCJIBCKaH;

* Hay‘lHO-HHHOBaHHOHHaH;

= OpFaHHBaHHOHHO-YHpaBJTEH‘ICCKﬂH;

- Iexaroruyueckas u NIPOCBETHTEIbCKAS

B TOM YHCJIE C NPUMCHEHUEM IKCIICPHMEHTAJIbHBIX METOJI0OB H METOIOB TCOPETHKO-MATEMaTHYECKOTO
MOJEITHPOBAHHS,

3aja9amMu OCBOCHUS IHCIIUIUTHEET SBIISIOTCS U3Y4CHHE OOIMX pHU3MYECKHX 3aKOHOMEpPHOCTE!H
MaTepHaIbHOTO MHpa.

Komnerernnun Gpopmupyemsie s PE3YJIETaTe OCBOCHHS NMCUHUILTHHBI B COOTBETCTBHH ¢ OIOC
BO mo nanpasnenuo:

- CnocoGen ocBamBaTh M HCIONB30BaTh GazoBsie Hay4HO-TCOPETHICCKHE 3HAHHS H NPaKTHYECKHE
YMEHHSA 10 IPEMETY B IPOGECCHOHATBHOM JIeATe/TbHOCTH (IIK-3)

Ne Kon Hanmenosanue Kon IInanupyemere Haumenopanue
/1 | MHAMKaTOpa HHIHKaTOpa IUTAaHHPYEMOI0 Ppe3yJIbTaThl OLIEHOYHBIX
JOCTHKEHHUS JOCTHIKEHHS pesyssTaTa obyueHus CpelncTB
KOMIIETeHIIHH KOMIIETeHLIHH o0ydenus
UT-1x 5 3HaTh: H T1K-3 3Haer: - YCTHBIi onpoc;
Sy (BN
Ga3oBble  Hay4HO- TEOPETHYECKHE aADE e
TEOPETHYECKHE 3HaHUS U BRNOARSRIA
3HAHHS U [IPaKTHYCCKHE NPaKTHYECKHX
[PaKTHYECKHE YMEHHS 10 3aHATHi
0T4YeTa 1o
iMeHHH i i NMPaKTHIECKHM
penMery B it iy
npodeccHOHaTBHOI - 3K3aMeH
- ACATCHBHOCTH .. . | ., .




HHOUBHIYaNbHOW U
IpynmnoBod  paGoTel
no  TpeaMery B
npodecCHOHABHOM
JIEATEIBEHOCTH

H-2mcs Vmerts: IK-3 Vmeer: - cobecenopanne;
OCBauBaTh H -OCBaWBAaTh M | - YCTHBIi onpoc;
HCIIOB30BATh HCIIONIB30BATh YCTHLIH onpoc;
GazoBele  HaywHO- 6a30BEIe  HayuHO- | kA
s - OLICHKA W aHAIIH3
TEOPETHYECKHE TEOPETHYECKHE AT
3HAHHS H 3HaHHUsA BBITIOTHEHHS
IIPAKTHYECKHE - MMpaKTHYECKHe | MPaKTHYECKHX
IpeaMeTy B npeaMeTy B | imaxTaveckmd
' npodeccHoHaNBEHOM NPO(ECCHOHATBHOR | 3anqrusy
mm%bm%iwﬁﬁﬂw@m»n wu.*ﬁ{mm%%ﬁ o i e
-3 k.3 Bnaperts: TIK-3 Bnapeer: - cobecenopanwe;
CnocobHocTh - OIBITOM | - YCTHBII onpoc;
HCIIOJIB30BATE CaMOCTOATENBHOIO YCTHBIH orpoc;
- OLICHKa
y4HO- TIPOEKTHPOBAHHUS
63308516 Ha 0 c_f_)l ¢ 6'{2’ = OLECHKAa M aHAIH3
TEOPETHIECKHE OCOUHOCTE 3ALHTEI
3HAHHUS H HCTIONE30RATH BBITO/IHEHHS
TPaKTHYECKHE 0asoBBle  HayuHO- | mpaxTmueckix
yMeHHs 1o TEOPETHYCCKHE 3aHATHH
TpeIMeTy B RS, saails
£ TIPaKTHYECKUM
npodeccronanbHOM N 1 WP
JEATEEHOCTH i
MPaKTHYECKHE
YMEHHS o
IpeaMeTy B
npoQeccHOHATBHOM
JIeATENBHOCTH
- OIBITOM




4. COAEP)XAHUE JUCIHUITIUHBI
4.1. YyeGHO-TeMaTHYeCcKHii IJIaH

Homep KoamuecTno yacos
1171 KOHTAKTHO# paboTkI ¢ npenoxaBareiem
(mE(pp) Haumenosanne pasjeia, P pend <
pasjaena, il Hiaxian Jlaboparop
TeMbI / Jlexknun P G HbIe
3aHATHS
ceMecTp paboTeI
P1/2 MEXAHHUKA 30 30 -
MOJIEKYJISIPHASL ®U3HKA H 30 30
P TEPMOJIHHAMHKA
P3/ 4 JJIEKTPHYECTBO  MATHETH3M 30 30 -
T'EOMETPUYECKAS U BOJTHOBASI
ONTHKA, KBAHTOBASI ITIPHPOJIA CBETA
P4/5 JJIEMEHTBI KBAHTOBO#l MEXAHHKH. 30 30 iy
ATOMHAS 1 SAOEPHASA OHU3UKA, DU3UKA
JIEMEHTAPHBIX YACTHI[
Beero: 120 120 -




4.2. Conepsxanue JIeKIHOHHBIX 3aHATHI

Ulupp| Hammenopan
PBLEN|  ye pasnena
A, TEMbI

lyptcrpm| AMCUMILTHHED
JIHHBI

Haumenosanue u conepxanue nexiuun

Tpyn
0EMK
OCTB,
qacel

2 cemectp

P1 | MEXAHHKA

1. Bsenenue B kypc pusuku. [Ipeamer uzuxn. OcobenHocTH pu3HIecKHX
Hecnenosanuit. Couetanne IKCIIEPHMEHTATBHBIX M TEOPETHYECKAX METOLOB B
TIO3HaHHH OKpy>KatolleH Mpupoibl. OH3NYECKHE BETHYHHBL, HX H3MEpEeHHe U OleHKa
TOYHOCTH U NOCTOBEPHOCTH MOJNYYEHHBIX PE3y/bTATOB.

2. KuHeMaTHKa MaTepHaIbHOIN TOUKH,

CnocoGel ONHCAHNS IBHKEHHS. 3aKOH HBHXXEHMS, JINHEHHAS CKOPOCTE U
JIMHeHHOe yckopeHHe. KpuBonuHeiiHOe IBIKeHue. HopmainsHoe,
TaHTeHIHAIIBHOE H T0JTHOE YCKOPEHHE.

3. KunemaThika TBepaoro Tena.
BpamartensHoe niwkenue, yriosas CKOPOCTB H YITIOBOE YCKOPEHHE.

4. IlpocTpaHcTBo M Bpemst. IpeoGpaszosauuns aanes.

CBoiicTBa IPOCTPAHCTBA H BPEMEHH B KITACCHUECKOH MEXAHHKE. [pusmmn
OTHOCHTEJIBHOCTH M npeobpa3opanus koopanHat I'anunes. 3akoH ClIOKeHUs
CKOpOCTeii.

S. AuHaMHKa MaTepHAIbLHOI TOYKH.
TTonATHA Macchl, HMITyJIbCa M CHITBI B MeXaHuke HbIOTOHA. 3aKOHbI
HatoToHa.

6. 3aKkoHbI coxpaHeHus.

3aMKHYTBIE CHCTEMBI MaTepHAIBHBIX TOUEK. 3aKOH COXPAHEHHs HMITYJIbCa
3aMKHYTOH CHCTEMEL. AGCOIIOTHO ynpyroe i Heynpyroe B3auMoznelicTeus. PaGota
cuibl. KoHcepBaTHBHbIE CHIIB H NIOTCHUHANBHbIE CHIIOBBIE T10JIS.

Kunernueckas u noteHmmansuas 9HEPrus MaTepHaIbHOM TOYKH H CHCTEMBI
MaTepHalbHbIX TOYEK. DHEPrus. 3aKOH COXPAHEHHs H H3MEHEHHs MeXaHHYECKOMH
3HepruH. Mexanuueckue cucremsl. Llentp mMace. KonmmuecTso qemkenus CMT. 3akon
coxpaHenust umnysbca CMT. Teopema o nBmKeHHH LeHTpa Macc CMT.

_ ”Bpamaromaecs_cucrem[ oTcyeTa I'Iepenocaoe 1 Kapunonuc
"| Hentpo6eéxtas u Kapuomicosa ci

7. HeuHepuna/ibHble CHCTEMBI OTCYETa,
JBIKeHHE MaTepHaTbHON TOUKH B HEMHEPLUHUAIBbHON CHCTEME OTCUETa.
Cunel nuepuuy, npeo6paszopatue YCKOPEHHii B KIACCHYECKOMH MEXaHHKe.

8. OcHOBBI cienHA/IbHOM TEOPHH OTHOCHTEILHOCTH,

TIpHHUMI OTHOCHTENBHOCTH U MOCTYIATh! DTl Ha. IpoctpaHcTBO H

BPEM3 B TCOPHH OTHOCHTENLHOCTH. I1peobpasosanus koopaunar Jlopenua. CrencTeus
3 IPe0oOpa3OBaHus KOOPAMHAT: OTHOCHTEJBHOCTD ONHOBPEMEHHOCTH, COKpAIIEHHE
ATMHBL IBHAKYIIMXCA OTPE3KOB H 3aMeVICHHE XO/Ia ABKKYIIHXCS 9aCOB. 3akoH
CTIOXEHHA CKOPOCTeH. PelIATHBUCTCKOE ypaBHeHHE IBIDKEHNS. PelATHBHCTCKAS
9HEPrus, COOTHOIIEHHE MEK Iy MaCCON M IHEpTrHeii.

9. lunamuka a6coI0THO TBEPAOro TeJa.

MoMeHT crTbl OTHOCHTENBHO TOUKH H 0cH. MOMEHT AMITYJIbCA. 3aKOH
AHHAMHKH BPALIATE/IbHOrO ABIkeHHA. MoMeHT HHepuun. Teopema Ilreiinepa.
ToHsTHE 0 TeH30Ope HHEPLHH, OCH CBOGOAHOrO BpaumeHus. [Tnockoe

ABWXCHHE TBEpAOro Tena. Ou3nveckuii MasTHUK. KuHeTHYeckas IHEPIrUs
TBEPAOTO TeJ1a. 3aKOH COXPaHeHHs MOMEHTa HMITYJIbCa. I'mpockomsl, npeneccus
THPOCKOIIA.

10. JehopmMaunu u HATIPSUKEHHS B TBepABIX TeJax.
OcHOBBEI MEXaHHKH Ae(OPMHpYeMBIX Tell. BUIbl nedopMaLuii H MX KOJTHYeCTBEHHBIE
XapaKkTepHCTHKH. 3akoH ['yka. DHeprus ynpyrux aedopmarmii.

11. MexaHHKa JKHIKOCTElH H razoB.




OCHOBHBIE CBOMCTBA KHUAKOCTEH U ra3oB. 3aKoHbI THAPOCTaTHKH. CTalMOHApHOE
TEYEHHE JKHIKOCTH, IMHAH ¥ TPYOKH TOKa. Y PABHEHHE HEPA3PhIBHOCTH. Y PaBHEHUE
Bepuyiun. CrannonapHoe TedeHHe BA3Koit suakocTd. @opmyina ITyaseiins.
VpapHeHue Jitnepa. [[BHxeHHe Tel B )KHAKOCTAX M ra3ax, CHIBI TPEHHS.

12. Kone6aTenbHoe ABHKEHHE.

Kunematuka rapMoHHdeckux konebanuil. J[uHaMMuKka rapMOHHYECKUX

koneGaHuii, ypaBHeHHEe rapMOHHYECKOT0 ociuIATopa. [IpuHImAn

cynepnosHuuy. CloxeHHe rapMOHHYECKHX KosieOaHUii 0JHHaKOBOTO HalpaBJIeHHs.
CnoxeHHe B3aUMHO TIepIIeHANKYIAPHEIX Konebanuil, Gurypst JIuccaxy. 3aTyxaromue
konebGanus. JlorapuMuyecKuii IeKpeMEHT 3aTyXaHus U 106poTHOCTE. BEIHY KICHHBIE
koneGaHusA. AMIUTATYJHAA U (aszoBas

pe3oHaHCHbIe KpHBbie. [Tponece yctaHoBIeHHA KoeOaHmii.

13. BoJIHBI B CIUIOLIHOM Cpeie H 3JIeMEHThI AKYCTHKH.

BoJHBI B XKHAKOCTAX U ra3ax. BonHoBoe ypaBHeHHe. YpaBHEHHE IUIOCKOH

BOJIHBI. XapaKTepHCTHKH BOJTHOBOTO JBUKEHHUA: JTHHA BOJIHBL, CKOPOCTh
pacmpocTpaHeHus, EPHO, 9acToTa. ['paHHYHBIE ycnoBHA. CTOAYHE BOJHBI HA CTPYHE,
B cTepikHe, B ctolbe raza. HopMaibHsie KoliebaHusa. AKycTHYECKHE PE30HATOPSI.
ITotok 3Hepruu B Gerymeii Boane. Bexkrop YMoBa.

Utoro

30

3 cemectp

P2

MOJIEKY.JISI-
PHASL
OH3HUKA U

TEPMOJWHA
MHKA

1. Beenenue. ITpeamer MonekynapHo# Gu3nky. JIMHAMHYECKHH, CTATHCTHYECKHMH U
TepMOJIHHAMHYECKHI METOJ] ONHCAHHA MOJIEKY/IAPHBIX CHCTEM.

2. UneanbHelii ras. [TonsTHe TemMnepaTyphl.

MonekynsapHo-KHHeTHYeCKas TeOpHs HIeANbHBIX ra3oB. YpasHeHHe KianeiipoHa-
Menpeneepa. AGCOMOTHAs WIKAIA TEMIEpaTyp. OMIHPHYECKHe KAkl TEeMIIepaTyp.
CmMecH ra3os. 3akoH ABoraapo u JanpToHa. JBrwKkeHne 6poyHOBCKOH 4aCTHLBI KaK
MONTBEPKICHHE HENMPEPBIBHOCTH H Xa0THYHOCTH IBIKEHHSA MOJIEKYJL.

3. TepmoauHaMHYecKHil MOAXO0A K ONHCAHHIO MOJIEKY/ISPHBIX SIBJICHMIA.
IlepBoe Ha4a 0 TEPMOAHHAMUKH.

TepmoauHamMuyeckHe napameTpsl. TepMOIHHAMHYECKOE PABHOBECHE.

ITepBoe Hawano tepmonuHaMuku. Pabora. Ternora. BHyTpennss sneprus. @yHkuun
COCTOSIHHS ¥ TI0NTHEIe MH(depennnansl. TeroeMkocTs. Kitaccuyeckas Teopus
TeruioeMKocTH. [Ipoliecchl B HIEANbHBIX ra3ax.

4. IluxanyeckHe Npoueccsl.
Tennopsle MatrHbl. PaboTta nukna. KIT/] uukna. [{ukn Kapro. Teriossie 1
XoJoAnIbHBIE MalnHEL. TeopeMsl KapHo.

5. Bropoe Ha4a/0 TepMOAHHAMHKH. IToHsAITHE YHTPONHH TEPMOAHHAMHYECKOH
CHCTEMBI.

®opmynuposku Kenpsuna, Knaysuyca u KapHo. X sxBaBaneHTHOCTB. HepaseHCTBO
Knaysuyca. @opMyIHpOBKa BTOPOro Hadalla ¢ IIOMOIIBIO IOHATHA SHTponuH. Pacuer
H3MEHEHHMS YHTPOIHH B PasIHYHEIX Iporieccax. CTaTHCTHUECKHH XapaKTep SHTPONUH
M BTOPOTO Hauana TepMOJHHaMHUKH. TpeTbe Hauaio TepMOAHHAMHKH.
JloKa3aTeNnbCTBO HEXOCTIKUMOCTH aBCOIIOTHOrO HyJIA.

5. CraTucruyecKuii METOX ONHCAHUS MOJIEKYJIAPHBIX siBJIeHNIiT. Pacnipeaenenne
MOJIeKYJ1 ra3a 1o ckopoctsaM. Pacnipenenenue Makcsena. HauGonee BeposiTHas,
cpenHss U cpeaHeaprMeTHIecKas CKOPOCTh MOJEKyl. MneansHblii ra3 BO BHEITHEM
MOTeHIMaIbHOM ToNie. BapomeTprueckas dpopMyna. Pacnpenenenre Bonbimana.
Pacnpenenenue Makcsesna - Bonsivana. BpoyHoBckoe aBHkeHHE. CTOTKHOBEHMA
Mosiekyd B rase. Jlnusa ceoboaHoro npo6era. Yactora coynapenmuil. PaccesHue
MOJIeKYJIAPHBIX MMy4KOB B rase. TeopeMa 0 paBHOMEPHOM pacrpe/ie/ieHHH
KHHETHUECKO# SHEPTHH TI0 cTeneHaM cBobozbl. BpoyHOBCKOe IBIKEHHE.

SIBienus mepexoca.

O6001eHHOe ypaBHeHHe nepeHoca. [lepeHoc 3Hepriy, UMITYJIbCa, MacChl.
Caf3b MeKTy K02(QHUHEHTAMHA TIEPeHoca UTA HAeabHBIX ra3os. OnpeneineHne
Bakyyma. CriocoGbl mosyueHHs Bakyyma. MeToabl H3MEpeH#A MAJIBIX JaBICHHML.
sIBNeHHA NepeHoca B pa3pexeHHbIX razax. Temnoas 3¢ ¢dy3us. Cubl TpeHHA B




BakyyMme. Temonepenaya B Bakyyme.

PeasibHbBIe ra3bl H XKHAKOCTH.

CHIIbI MEXMONEKYJIIPHOTO B3aHMOIEHCTRHS. Y paBHEHHe Ban-nep-Baansca.
[IpuBenenHoOe ypapHenne Ban-nep-Baansca. TepmomuuaMideckue HapaMeTpsl |
TEPMOIMHAMHYECKHE MPOLIECCH B PeabHbIX ra3aX. DKCIepHMMeHTaIbHbIE H30TEPMbI
peanbHoro rasa. Kpuruueckoe coctosnue semectsa. Iddext [Hxoyis - ToMcona.
®a30BkIi MIepexo ras - JKUAKOCTh B 061acTh AByX(a3HbIX cocTosHuit. KpuTiuyeckas
TeMmnepaTypa. CBoiicTBa BelecTBa IPH KPUTHUECKOH TeMnepaTtype. dazossie
nepexons! I 1 II poxa. Yenopus pasHosecus das. Mamererne notenumana ['u66ca u
€ro NpoH3BOAHBIX NPH Ba3osbix nepexoaax I u 11 poxa. YpasHeHue Knaneitpona-
Knaysuyca nns pasosbix nepexonos.

KonpgencupoBaHHbie cocTOSIHHS BeluecTsa,

TernoBoe mBIkeHHe MOJEKY B Ta3ax, JKHAKOCTAX H TBEPABIX Tenax. [ToHsTHe 0
CTPYKType KHAKHX ¥ TBEpAbIX TeNl. CorlocTaBlIieHHe ABICHHI IepeHoCca B rasax,
KHUIKOCTAX M TBEPIBIX Tenax. Hpl0TOHOBCKHE M HEHBIOTOHOBCKHE KHIKOCTH.
[ToBepXHOCTHBIE ABNICHHS B KHAKOCTAX. [TOBEPXHOCTHOE HATSIKEHHE KHIKOCTEH N
TBEPABIX Tell. TepMoaHHAMKKA IOBEPXHOCTHOIO HATSKEHHSA B HKHIKOCTSX.
Kanuisipusie snenns. Jlamnacosckoe napierue. SIBeHns cMaYHBAHNS 1
pacrexaHus. Ypasnenne FOHra. Mcnapenue 1 KHIeHuHe JKHIKOCTEI, Hasnenne napa
HaJl IUI0CKOH M HCKPHB/ICHHOH MOBEPXHOCTBIO KMAKOCTH. [leperperas KumkocTs 1
NIePEOXNIaXKICHHBIL It ITap.

Teepabie Tena.

CrpykTypa KpucTamios. Du3MMecKUe THIE KPHCTAITHIECKHX PpelIeTox.

MoHo- u nomukprcTaLIsl. Mexanuueckue cBoiicTsa KpHCTALIoB. [edekTsl B
kpucraax. TemwioeMkocTh TBepabix Ten. Kinaccuueckas TEOPHs TEIUIOEMKOCTH H
TEOpHA TEMI0eMKOCTH JiiHIuTeiiHa. KBaHToBas Teopus [lebas.

Hroro

30

4 cemectp

|

DJIEKTPH-
YECTBO H
MATHETH3M

1. Dnexkrpocrarnka.

OnexTpudeckuii 3apsan. Mozels ToqeqHOro 3apsia. 3akoH COXpaHeHHs 3apsAna. 3aKoH
Kynona. HanpskeHHOCTS 3)1eKTpHYecKoro mons. OnexkTpuyecKuil THIONb.
Hunonbuerit Momenrt. TTone aunons. Teopema Taycca pnsa snextpocraryky (B
MHTErpanbHoOil 0 nuddepeHunansHoii dopme). IToTeHUHATEHEIT Xapakrep
MEKTPOCTATHYECKOro NMoMA. CKaJIAPHEI NOTEHLMA, PA3HOCTh [OTEHIHATIOB,
I'panuent norenmmana. Vpasnenus Ilyaccona u Jlamnaca.

2. IIpoBOIHHKH B 3JIEKTPOCTATHYECKOM MOJIE,

IocTosHAOE 3M1eKTPHYECKOE TONTE PH HATHIAH NPOBOAHMKOB. DIeKTpHYEcKas
EMKOCTb YeTMHEHHOTO npoBoHuka. KoHxeHcaTopsl. CHIIBI B 31€KTPOCTATHYECKOM
noze, IeHCTBYIOUIKE Ha 3apAL, HA MNIONb. DHEPrUs 31eKTPOCTATHYECKOTO TIOJIS.
OHeprus 3apAKeHHOr0 KOHAEHCATopa. DHEPris AUIOA BO BHEIIHEM MOJe.

3. JIN2/IeKTPHKH B 3JIEKTPOCTATHYECKOM I10J1e, ITonsipu30BaHHOCTB IHIJIEKTPHKA.
JluanexTpuieckas BOCIPHHMYHBOCTD H AHAJIEKTPHYCCKas NPOHHLIaeMOCTh, OObeMHBIE
H [IOBEPXHOCTHBIE MONIAPH3ALHOHHBIE 3aPsAAL! B IMJIEKTPHKE. BekTop
JMIEKTpHIECKoro cMelnenus. Teopema ["aycca npu Hanuauu AusnexTpuKa. [paHHYHbIe
YCIIOBHA [UIsl BEKTOPA HANPAKEHHOCTH H

CMELIEHHS,

4. TTocTOsIHHEBII 2/1eKTPUYeCKHIT TOK.

YCIoBHs CymecTBOBAHNA IOCTOSHHOTO 3IEKTPHIECKOTO TOKA. SJIC. 3akons! Oma u
Jpxoyns-Jlenua B nuddepeHuranbHOM H HHTErpATBHOI ¢popmax.

Ilpasuna Kupxroga. Pacder IMHeHHbIX neneli ¢ HCIONb30BaHHEM NpaBuI
Kupxroda.

5. MexaHH3MbI 2J1eKTPONPOBOIHOCTH.

Knaccuueckas Teopust nposoaumoctn metaiwios pyne. Teopus 3ommepdenbaa.
OcHOBBI 30HHO# TeOPHH TBEPABIX TN DHEPreTHISCKHE 30HB METAIIOB H
ToynpoBoAHKKOB. Heprus Pepmu. CoGCTBEHHas W IPUMeCHAS IPOBOLHMOCTb
HOITYTIPOBONHUKOB. T0oMyIpOBOIHHKOBEIE AHOAB! M TPAH3HCTOPEL. MeXaHHsM




MPOBOIMMOCTH PacTBOPOB 3/1€KTPOINTOB. 3akoHs! Dapales /1s 3IEKTPOIH3a, YnCio
Dapajes. INEKTPHYECKAs IPOBOAMMOCTB ra30B. THIIBI TA30BbIX PaspsAIoB W UX
XapakTepucThKa. [Ina3ma u e€ ocHOBHEIE CBOCTBA.

6. KonrakTHbIE SIBIEHUS. 3
BHYTpeHHSA M BHEIIHAN KOHTAKTHas Pa3HOCTh MOTEHIHAIIOB. Tepmoanekrpuueckue
ABNeHNA (sBnenns 3eebeka, [lensToe n ToMcoHa). TepmosnekTponsmkymas cuia.
Tepmoanexrponnas smuccus. ®opmyna Puuapycona-/Ieiumana. 3akon
borycnasckoro-Jlenrmiopa (3akoH Tpex BTOPBIX).

7. CraunoHapHoe MarHHTHOE MoJTe. 2
BekTop MarHHTHO# HHIyKUMH. MarHUTHBI# MOMEHT. 3aKoH buo-Casapa-Jlannaca.
Marnutheii notox. Teopema 0 notoke BEKTOpPa MarHUTHOH HHIYKIWH Yepe3
3aMKHYTYIO [I0BEPXHOCTb. BeKTOPHBIN NOTeHIHAN. 3aKOH B3aUMONEHCTBHS TOKOB, €ro
nonesas Tpaktoska. Cria Jloperua u eé nposienenus. dddext Xomra. Teopema o
UHPKYJIALHH BEKTOPA MarHUTHOR HHIYKLMH 110 3aMKHYTOMY KOHTYPY (3aKOH MOJIHOr0
TOKa). BUXpeBoii xapakTep MArHHTHOrO MO,

8. Marneruku. 3
BOCTIDHMMYHBOCTB H

['MpoMarHHTHEIE OTHOIIEHHS AN OPGHTANBHBIX H CITHHOBBIX MOMEHTOB.
HanpskeHHOCTs MATHHTHOTO MO, I'panmynbie ycnoBus wis Bektopos
HaNps)KCHHOCTH M HHIYKIHA MarHUTHOTO mona. O6BACHEHHS AMaMATHETH3MA,
HaMaran4eHHOCTb. MarHuTHas BOCIPHEMYHBOCTb H MATHHTHAS IIPOHHLIAEMOCTE.
Tunsr MmarseTikoB. ['HpoOMarHuTHbIe sBIeHNs, I HPOMarHMTHBIE OTHOIIEHHA IS
OpOHUTAILHBIX H CIIMHOBBIX MOMEHTOB.

HanpskeHHOCTE MarHUTHOTO 11014, I'paHu4HbIe yCIOBHA 1115 BEKTOPOB
HANpAXKEHHOCTH W HHAYKLIHHA MarHUTHOTO TIOJIA.

9. DNIeKTPOMATHHTHAS MHAYKIHSL. 2
3axon @apazes. [Tpasmio Jlenma. BuxpeBoit XxapakTep anekTpHueckoro

noJis. BeipaxkeHHe HANPAKEHHOCTH BHXPEBOTO OIS Yepe3 BEKTOPHOI
TIOTEHIHAJ. IHEPrHUsi MATHUTHOIO MoJIsl. SBIeHHS CAMOMHAYKLHH H B3aUMHOM
VHIYKIUH. WHIYKTHBHOCTE KOHTYpa. Tpancdopmartop. Dueprus u mwWIOTHOCTH
SHEPrUH MarHUTHOTO I10JIs.

10. D1exTpomaruuTHbie KoeGanus. IlepeMeHHBIH TOK. 2
IepemenHbIii KBa3HCTAaLHORAPHBII SNIEKTPHYECKHH TOK. BeIHY X neHHbIE
JICKTPHYECKHE KONEOAHNs B LICTH C AKTHBHBIM CONPOTHBIICHHEM, HHIYKTHBHOCTBIO H
&MKocThiO. 3akoH Oma. MMnenane. Texunueckue NPHMEHEHHS MEPEMEHHOr0 TOKA.
MomHocTs nepeMeHHOTO TOKa. HeiictByromue (3¢pekTHBHBIE) 3HAYEHHS CHITBI TOKA 1
Hanpsokerns. Kos(uuuent MomuocTy, ero pusnueckuit cMbic, Pe3oHance
HAIPSDKEHHH B LIETIH IEPEMEHHOIO TOKA ¢ MHIYKTHBHOCTBIO H EMKOCTBIO. Pe30HaHC
TOKOB B LIENIH C HHAYKTHBHOCTBIOQ.

11. Ypapnenust MakcBesiia B HHTerpajibHo# H TnddepeHuHANLHOH 3
¢opme. Cucrema ypasHeHHii MakcBesina u HX (H3HYecKuii CMBICHT.

H3ydenne 21eKTpoMaruuTHeIX BosH. BosHOBOE ypaBHeH#ue. PazoBas CKOPOCTh
BOJIHBL. Y paBHEHHE IUIOCKOI 3IEKTPOMATHHTHOM BOJTHBI, ITonepeuHsiii xapakTep
BOJIHBI. DHEPrus 3JIeKTPOMarHHTHON BOJiHbL [TOTOK 9Heprud. Bexrop [ToiinTHHTra.

Hroro 30
5 cemectp
P4 | TEOMETPH - | 1. Beenenne. Mecto onTHKH B usuueckoit Hayke u ee pob B HaydHO- )

MECKASL M - {TeXHUUECKOM NIpoLecee. QUeKTPOMATHHTHAA NPHPOJA. cBeTa, X:

ortadd charigd

BOJIHOBAS] | ONTHYECKOro nuana3ond. OCHOBHbIE (HOTOMETPHYECKHE IOHATHS M BETAIHHbL,
CoOTHOIIEHHE MEXK LY IHEPreTHIECKIMHE H CBETOBBIMH XapaKTepHCTHKaMH.




OIITHKA,
TEOPHS
W3JIYYEHHSI,
KBAHTOBAS
MPHPOJIA
CBETA

2. OcHOBBI 3/1EKTPOMATHHTHOM TEOPHH CBeETA. Moy impoBaHHBIE BOJIHBL
CTpyKTypa II0cKoi 31eKTPOMarHHTHOM BOIHEL. [IOTHOCT IOTOKA 9HEPrHH U
HMITYJIbCa 3JICKTPOMArHUTHBIX BOJIH. PacnpeesieHHe IIIOTHOCTH MOTOKA T10
CEUCHHIO IyYKa.

3. F'eomeTpuvecKasi ONTHKA KaK npeaebHbIi cy4yaii BOJIHOBOI.

3aKOHBI OTPAKEHHs W NPEeIOMIIEHHs cBeTa. [TosHoe BHYTPEHHEE OTPaXKEHHE.
IIpenomnenue Ha cepHIECKOii N0BEPXHOCTH. 3epkana. ToOHKHe JIHH3EL.
IleHTpHpOBaHHAs ONITHYECKASA CHCTEMA H €€ SJIEMEHTEI. ITocTpoenne u306paskenuii B
ONTHYECKHX CHCTeMaXx..Cyneprno3Huys IeKTPOMATHHTHBIX BOJIH, €€ OTIHIHE OT
CYTEPIO3HLIHH 3IEKTPUYECKOTO H MATHUTHOTO moJiei. CTOSYHE BOJTHEL

OKCMEPHMEHTANBHOE NOKA3aTeNbCTBO 3IEKTPOMATHHTHOMN IPHPOIBI CBETA.

4. SIBienue unTepdepenunn. KorepeHTHOCTH BOJIH.

Heo6xonmmble # IOCTATOUHBIE YCIOBHS 11 HAGIONEHHS HHTEp(EpeHIIHH.
HHTepdepeHuns oT IBYX KOrepeHTHBIX HCTOYHHKOB. ONTHIeCKas Pa3HOCTb
xoza. OcymecTBlIeHre KOrePeHTHBIX HCTOYHHKOB B ONTHKe. OCHOBHBIE
XapaKTePUCTHKH HHTEPHEPEHUMOHHBIX cXeM. MHOro/Iy eBas HHTepdepeHLus.
KpuBble paBHOI TONWMHBI M PABHOIO HAKJIOHA (uHTEpdEpeHLU HA
TIOCKONapalie/bHOM I1acTHHe U KiiuHe). Konmbua HbioToHa B oTpaskeHHOM

H npoxopsuieM ceete. ITpocsernenne ontuku

5. Slsnenne andppakumnn. Mousitue o Teopun AudpaKuun Kupxrodga.

Merox 301 @penens. 3ouHas wiacturka. I'paduueckoe BLYHCTCHHEe aMILIATY 1.
Jlagpakuus Ha KpyrioM OTBEPCTHH, IKpaHe. Hudpaxuns Opayrrodepa Ha memy.
Pacripesienenue HHTCHCHBHOCTH B AM(PAKIHOHHOMH kapTuHe. JTHdpakuHoHHasA
peweTka, 1MpPaKIHOHHbIH crieKTp. MHTEHCHBHOCTB B ClIEKTPe AM(PaKLHOHHOM
peweTkn. Iuppakuus 1 crieKTpaibHbIIH aHAIH3, JAudpakunsi BOJHOBBIX
ny4KoB. JInbpakunoHHas Teopus GOpMHPOBAHHS uzobpaxenuit. Pons nupakuun
npubopax GopmMupyioIX H306paxkeHHe: IHH3e, TelecKole, MHKDOCKOTIE.
Creumansreie MeTo/Ib! HabmOAeHUA (Pa3oBBIX 0GBEKTOB: METON (asoBoro
KOHTpAcTa, METO1 TEMHOr0 101, JIn(ppakumst Ha MHOrOMEpPHBIX CTPYKTYpaXx.
Audpakuys peHTreHOBCKHX Jiydeit Ha KPHCTATHYECKHX peleTKax.
PeHTreHOCTPYKTYpHBIi aHANH3.

6. Ionsipusauus ceera. OTpaxkeHue H NpeJOMICHHE CBETa HA rpaHuue
pa3jesia H30TPONHBIX AHIIEKTPUKOB,

AHM30TPONHEIE Cpeibl. PacipocTpaHeHH e IIOCKOl BOIHEI B aHHM30TPOIHOMH

cpene. 3aBHCHMOCTh CKOPOCTH OT HAaNpaB/IeHHs PacTpOCTPAHEHHS. IMonspusanus
3NIEKTPOMArHHUTHBIX BOMH. BHIbl nosapusauuu. Yneio He3aBHCHMBIX TIOJIAPH3ALIHIA.
3akoH Bprocrepa. CTerens noapu3auy OTPaKEHHOH H NPEeJIOMIIEHHOM BOJIH.
CaeToBble BOIHBI B aHH30TPOIHBIX cpeaax. HuTtepdepeHuns nojisipu3oBaHHbIX
BOJIH. [IBoiiHoe mydenpenomnenue. OGbIKHOBEHHBIN H HEOOBIKHOBEHHBII JIy4H.
JlByocHbie 1 0AHOOCHBIE KpHCTaLIBL. TLI0CKOCT MONSAPH3ALMHE OGBIKHOBEHHOTO 1
HeoObIKHOBEHHOT 0 Jydeit. [lonapusamus npu aBoiiHOM JTY4ENPENOMICHUH.
Ionsiporael. UHAYUHPOBAHHAS AHH30TPONHS ONTHYECKHX CBOMCTB.

7. Incnepcus ceera.

@a3oBas M IpyMoBas cKopocTs. HopManbHas u

aHOMaJlbHasl THCTIEPCHH. DJIeKTPOHHAA TeopHs auchepcui. ITormomenue
cseta. 3akoH Jlambepra-Byrepa-Beepa.

OcHOBBI ONTHKH MeTA//10B. PacnpocTpanerue 31eKTPOMATHHTHBIX BOJIH B
NPOBOAAMIMX cpelaX. KoMIUleKCHbli nokasaTenb npernoMienus. OTpakeHHe OT
METaJUTHYECKHMX TIOBEPXHOCTENH.

Paccesinne cBeTa B MeJIKOAMCIEPCHBIX H MYTHBIX cpeaax. Paccesinue caeta.
Peneesckoe paccesnue. PaccesiHue cBeTa B MEJIKOIMCTIEPCHBIX H MYTHBIX Cpefax.
3aBHCHMOCTb HHTEHCHBHOCTH PACCEsHHOTO CBETa OT [UTHHBI BOJIHBI H YIJIa
paccesnns. [lonsipusanns ceera npu paccesHi. KomGuHaMoHHOE paccesHue
cBeTa.

8. TemoBoe H3JIyueHHe KOHAEHCHPOBAHHBIX CPeL.




3akoH Kupxroda. 3akon Credana-Bonsumana, 3akon Buna. TpynsocTH
KJIACCHYECKOH TEOPHH. DlleMeHTapHas KBAHTOBAS TEOPHs H3TyTeHHs. Dopmyna
IMTnanka.

HHEPLHH.

9. Heanneiinbie onruveckue sinenus. Kiacenueckne MOJEeJTH H3JTYYeHHS 2
pa3pexeHHbIX cpel.
Ilonspu3anms cpemsl B rone BHICOKOHHTEHCHBHOIO Nla3epHOro H3nydeHus. Cpesl ¢
KBAZPaTHYHOH HENMMHEHHOCTBIO. ['eHepaLnsa rapMOHHK, ONTHIECKOS
AeTekTHpoBanHe. Pa3oBblii CHHXPOHH3M H ero peanusaims. Cpelsl ¢ KyOHIeckoim
HEeJIHHEHHOCTEI0. CaMO(OKyCHPOBKa BOTHOBBIX MydKoB. BhiHyskIeHHOE
KOMOHHALMOHHOE paccesHue CBeTa,
JIEMEHTHI | 1. Crpoenne aToma no Tomcony, Pesepdopay u Bopy. 2
KBATOBOI1 | JluHeiiuarslii cnekTp aroma Bozoposa. THoctynate Bopa. Onsitel ®panka-I'epua.
MEXAHHMKK | CUeKTpsl aroma Boxoposa no Bopy
ATOMHAS 1 | 2+ Kopnyckynspro-BoanoBoii ayaansm BewecTsa 1 noss. 2
STEPHAS Boumnsbt ne Bpoiins, cooTHOIEHHe HeonpeeieHHOCTH. BoTHOBas dyHKIWs, ee
CTAaTHCTHYECKHH cMbicH. YpaBHenue IlIpenunrepa obmee u wis CTallHOHAPHBIX
DOU3HKA,
COCTOAHHIH
REHEA s ABuskeHne cBOGOAHOM YaCTHIBI, YACTHILI B NOTEHUHA/ILHOM AMe, 2
SJEMEHTAP TYHHeJIbHbIH 3¢ dexT. JInHeliHbIHi rapMoHHYecKHil ocuuIATOp. CnexTphl aToM
HBIX BO0POAa B KBAHTOBOMH MeXaHHKe (KaK C/Ie/ICTBHE PEICHHA ypaBHEHHS
YACTHL lpenunrepa)
4. Cnun siexTpona. ®epmuons! i Go3ousl MpuHuHn Maynu. 2
Pacnpenenenne 3/1eKTPOHOB B aToMe 10 cocrosinusiM.. ITepuoanueckas cucrema
3J1eMeHTOB MeHaeseeBa,
5, Pa3smep, coctas u 3apsia aTomHoOro sigpa. MaccoBoe M 3apsiioBoe YHCI0, a2
HedexT Macchl H SHeprus cBs3H aapa. ClHH H MATHHTHBIH MOMEHT fapa.
6. SlnepHble cuibl M Moaenu simpa. PagnoakTusHoe H3JIyYeHHe, IPBHJIO &
cMmeleHns. Asbda-pacnan, 6era- pacnan, Helirpuno. Famma- H3JIy4YEHHe, ero
cBoiicTBa. PesoHaHcHoOe NOIIoMmEHHe raMMa- H3J1yqeHus:, s3¢pdpext Méchayapa.
7. JMeMeHTbI PUIHKH 3/1€MEHTAPHBIX YacTHL. MIOOHBI, ME30HBI H HX cBoiicTBa, 2
B3aHMOJEHCTBHE MeKIY YaCTHUAMH, AHTHYACTHLbL [HIEpPOHBI, CTPAHHOCTH H
HeTHOCTH MacTHll. Knaccuduxauus snementapubix yactuu, kpapku
BCEro 30
4.3. lIpakTHyeckne 3aHATHS
lndp| Haumenora HaumenoBanue u coniepanne npakTHUeCKOTO3aHATHS Tpyn
sy HHE 0eMK
, TEMBI
ucr]  PA3ACIA, OCTb,
T TEMBI aCEl
JHCLUTUTHH
Bl
2 cemectp
P1 MEXAHH - | 1. KuHemaTHka MaTepHaIbHOI TOUKH M IOCTYNATEIBHONO ABHKEHH. 3
KA 2. KpusonuHeiiHoe JBHKEHHE MaTepHANBHOMN TOUKH. HopmarnsHoe, TaHTeHLIMATBHOE H 3
TI0JTHOE YCKOPEHHS.
3. KuHemaTHka BpamaTebHOro ABMXEHHA MATEPHABHOMN TOUKH. 2
4. JlunaMHKa MaTepHaIbHOM TouKH. 3aKkoHsI HEIOTOHA. 2
5. JluHaMHKa BpaIaTeIbHOTO JIBHKEHHA MaTepPHAIBHOM TOYKH. 3aKOH COXPaHEHU 4
uMITysIbca. OCHOBHO#M 3aKOH AMHAMMKH BPaIIaTe/IbHOTO ABHKEHHS. BEUnCIeH e
MOMEHTOB MHEPUHMH Tell. 3aKOH COXpaHeHHs MOMEHTa MMIyihca. IINocKoe HBIKeHMe
TBEPIOTO TeJia.
6. PyGesxHbIii KoHTpOL Nel 2
7. PaBota cuil. 3aKOH COXpaHEHH W H3MEHEHHA MeXaHHUECKO#H IHEPrUH. 2
8. JIBwxeHHe MaTepHAIBHOM TOUKH B HEMHEPIMAILHBIX CHCTEMaX. CHITBI 2




9. OCHOBHBIE 3aKOHBI THAPOCTATHKH. 3aKOHbI FHAPOMHAMHKH. VpasHeHue )
Bepuynnu.
10. OcHOBBI ClIEHHATBHO TEOPHH OTHOCHUTEJIEHOCTH. 2
11. KunemaThKa 1 JMHAMHKA TapMOHHYECKHX KOJIeOaHHIL. a2
12. Crosune BosHBL Berymiue BOMHEL Sbdexr Jlomnepa. 2
13. PyGexublii KonTpoan Ne2 2
Hroro 30
3 cemectp
MOJEKY.JI | 1. MonekynspHo-kuseTHyecKas teopus (MKT). Vpasuenue cocrosmms wpeansmoro | 2
SPHAS rasa.

OU3UKA B | 2. MKT. IIpouecchl B HueansHOM raze 2
TEPMOAM | 3. TlepBoe Ha4ano TepMOAMHAMHKH. TeIIOEMKOCTD. 7
HAMUKA |4 Pacuer mamenennii BryTpenHei 3HEPTHH, TEIUIOTE! M paboThl B MpoLeccax &

HIeaIbHOTO rasa.

P2 5. OOpaTiMble HMKIHYECKHE MPOLIECCHL. KIIJT uukios. 2
6. PyGemxublii kKoHTpoab Ne3 2
7. BTopoe Hauano TepMOAHHAMUKH. PacueT usMeHeHHH SHTPOIIHH B IIpoLeccax 4
UJIEabHEIX Ia30B.
8. OCHOBHBIE NIOHATHS TEOPHH BEPOATHOCTH. DYHKIHH pacnipeiesieHHs. 2
9. Oynkuuu pacnpeneneHus. Pacnpenenenns Makcseia n Bonbumana. 2
10. [Tnuna ceo6onHoOro npoera  4HCIIO CTONKHOBEHMI Moneky rasa. KosdduuuenTs! 2
NEPEHOCa B HACATBHBIX ra3ax.
11. Pacyer napamMeTpoB rasa 1o ypaBHeHHIO Ban-nep-Baansca. 2
12. M3smenenus BHYTpeHHel SHEPTHH, TEIUIOTHL U paboTsl B IIpoLeccax rasa 2

S AR A Bat‘kgsp gm%\,v B phrtrA T FrAd s DR T8 By TN AT
13. VpaBHeHne Knaneﬁpona-Knayauyca I/Iamenem napameTpon CHCTEMBI TIpH
¢asoseix nepexonax.Jlarnacosckoe nasnenne. IToBepxHOCTHBIE H KATIMILIAPHBIE
ABJICHHU.
14, Py6exublii KoHTpOIB 4 2
Hrtoro 30
4 cemectp

DUIEKTPUY | 1. BaaumoneiictBue ToueyHBIX 3apAnoB. Pacuér HanpsKEHHOCTH MEKTPOCTATHIECKOTO 2
ECTBOHM | U0/A NPH NPOCTPAHCTBEHHOM (JIMHEHHOM, TUIOCKOM H 06BEMHOM) pacnpeae/ieHun

MATHETH3 | 32Pa20B. [Tone aumors.

M 2. [Ipumenenue Teopemsl 'aycca ans pacuéra HaNpsUKEHHOCTH W MOTEHIHMaAIA 2
JEKTPOCTATHIECKOTO MOJIA.
3. Onpenenenne EMKOCTH NPOBOIHHKOB H CHCTEMBI NIPOBOIHHKOB Pa3IHIHOM 2
KOH(QHTypaluH.
4. DHeprus 3NeKTPOCTATHIECKOTO MO, 7
5. HaxoxeHue 3MeKTpocTaTHIeCKOro mois TIPH HAJTHYHH TUITIEKTPHKOB. 2
IIpumeHenne Teopemsl [aycca U1 pacuéTa HANPSKEHHOCTH JNEKTPOCTATHYECKOTO MOJIA
P3 B JIHDJIEKTPHKE.
6. Pacuér snexrpudeckmux LieTei, CoAepKaIHX CONPOTHBIIEHHS. 2
7. Ilpumenenne npasin Kupxroda mwis pacu€Ta 3NeKTPHIECKUX LIeTeil. 2
7 Py6exHblit KOHTpONb Ne5 2
; 9. Pacu@r anekTpuyeckux uemneil, conepikanux KOHIOEHCATOPEL. PacuéT nepexomHeix 2
IIPOLECCOB B MPOCTHIX 3NEKTPUIECKHX LICIAX.
10. Haxoxnenne HHIYKLMH MarHUTHOTO TIOJIS TIPH NPOTEKaHWH TOKA 110 MPOBOJHHKAM 2

pasmuaHO# Gopmbl. IIpuMeHeHNE TEOPEMBI 0 LHPKY.IALHA BEKTOPa MArHUTHOU
HHIYKUHH. Pacy&T MarHUTHOTO 110/11 KaTyIIeK pasiugHOi dopmel.

11. Pacuér cun, neficTBYIOMEX HA IPOBOTHHKH C TOKOM BO BHEIHEM MArHHTHOM [OJG.




Pacuét B3aHMOIEHCTBHA IPOBOIHHKOB € TOKOM.

12. Pacyér MarHUTHLIX T0Jel NpH HAIMYHA MarHETHKOB. 2
13. TIpHMeHeHrE 3aKOHA MIEKTPOMArHHTHON HHIyKuMK. CaMOHHIYKLHA ¥ PacueT 2
MHIYKTHBHOCTH.
14. Pacu&T uerneit ¢ epeMeHHBIM TokoM. MOIIHOCTE B LiETIH IIEPEMEHHOTO 2
TOKa. PE30HaHCHBIE KOHTYPBHI.
DHeprus ¥ MOTOK SHEPTHH 37E€KTPOMArHUTHON BOJTHBI.
16. PyGesxublii KOHTpoIb Ne6 2
Hroro 30
5 cemecTp
I'EOMETPH - 1. ©OTOMETPHYECKUE TIOHATHA W BETHIHHBI. 1
YECKAS H 2. 3aKOHBI OTPAKEHUA U TIPENOMIIeHHs CBeTa. TOHKHE JIMH3bL. 1
P4 BOJIHOBAS
ONTHKA,
TEOPHS 3. Cpeprueckue 3epkaia. [IperomieHre Ha cepHIECKOH OBEPXHOCTH. 2
WAIYIEHHS, ILleHTpHpOBaHHBIE ONTHYECKHE CHCTEMBI. MHUKPOCKOT, TEJIECKOIL
4. Unrepdepenims ceTa. 7
KBAHTOBAS
IIPHPOJIA CBETA 5. Tuchpaxuus ceeta. Paspemaromas CocOGHOCTb ONTHICCKHX CHCTEM. 9
JIEMEHTBI 6. Tonspusamus ceeta. 3akoH bpioctepa. CreneHs Monspu3aLMy. 3akoH 2
KBATOBOII Mamoca. BpameHne mIioCKOCTH MOJISPH3aLHH.
MEXAHHUKH 7. Nucrnepcus cBeTa B BellecTse. Pa3opas U rpynnoBas CKOPOCTH. )
ATOMHAS U 8. PaBHOBECHOE TeroBoe Hamyuenue. 3akoHsl Credana-bosbuMaHna, BuHa. 2
SUIEPHAS Dopmyna [nanxka.
9. KsauToBbIe cBOMCTBA cBeTa. Macca i My ke GoToHa. [laBieHHe CBeTa. 2
®U3HKA,
Potoaddexr. bdext Komnrona.
OU3HKA
10. PyGexublii KOHTPOJIb Ne7 )
JIEMEHTAPHBIX
YACTHIL 1. CrpoeHue atoma no TomcoHy, Pesepdopay v Bopy. 2
JIuneituaTeiii criekTp aroma Bogopoza. [locrynater Bopa. Onsitel dpaHKa-I'epua.
CriekTpsl aToMa Boiopoza 1o bopy
Kopnycky/isipHO-BOJIHOBOM AyaJlH3M BeLIEeCTBA H NOJIsl.
Boussl e Bpoiiiis, COOTHOLEHHEe HEOTPEIe/IeHHOCTH. BoHoBas GdyHKH, e
craTHCTHYecKH it cMblca. YpasHenue LlIpenunrepa obimee i W1 CTalHOHAPHBIX
COCTOSAHHIT
2 JIpuxenne cBOGOAHON YACTHLBI, YACTHLEI B NOTeHIHAJLHOI sime, 2
TyHHeAbHBII 3@ deKT. JInHeliHbIi rapMOHHYECKHH OCUHLIATOP. CnekTpsl
aTOM BOJIOPO/Ia B KBAHTOBOI MeXaHHKe (KaK CIIeJICTBUE PEIIEHUs YPaBHCHHA
[lpenuHrepa)
3. Cnun 2nextpona. ®epmuonsi i 6030ubl. puaunn Mayn. 2
Pacnpeae/ieHne 2IeKTPOHOB B aTome No cocTosiuaM. llepnonyeckas
cHcTeMa 31eMeHToB MeHaeneeBa.
Pa3mep, COCTAB H 3apsil ATOMHOro siipa. MaccoBoe H 3apsiioBoe HHCIO. 2
JlepexT Macesl M JHeprusi cBssH siapa. CiuH n MAarHHTHLIH MOMEHT siApa.
SizepHbie CH/IbI H MOZE]H siApa. PalioakTHBHOE H3TyYeHHE, IPABIIO
cmewennsi. Anbga-pacnan, 6era- pacnaj, HeliTpuHo. ['amMma- H3Ty4EHHE,
ero ceoiicTBa.. fllepHble peakl{H pacnaja v CHHTE3a.
J/1eMeHTHI (PU3HKH IeMEHTAPHbIX YacTHIL. MI0OHBI, ME3OHBI H HX 2
CBOICTBA, B3aUMOIefCTBHE MEXKIY YaCTHUIAMH, AHTHHACTHLBL TunepoHsl,
CTPAHHOCTB M YeTHOCTD YacTl. Knaccnpukauus 31eMEHTAPHBIX HaCTHIL,
KBAapKH
5. Py6exHblii KOHTPONb Ne8 2

Hroro
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5. METOJUYECKHE YKA3AHHUS OBYYAIOIIAMCH
MO OCBOEHUIO JUCHUILIAHBI

[Ipd TpOCTyMIMBAHHK JEKIUMH PEKOMEHAYeTCs B KOHCIEKTe OTMEHarh BCE
Ba)KHBIE MOMEHTEI, HA KOTOPBIX 3a0CTpsAeT BHUMAHKE MPEerno/aBarelib, B 1aCTHOCTH TC,
KOTOpbIE HAIPaBJIeHB! HA KAYE€CTBEHHOE BBINOJIHEHHE COOTBETCTBYIOIIEH NTPaKTHIECKOH
paboTHL.

[lepes; NpPAKTHYECKHM 3aHATHEM PEKOMEH/yeTcs MOArOTOBHTE BOMPOCHL IO
HesCHEIM MOMEHTaM B JIEKIMSX ¥ OOCYIMTh HX B XoJe y4eOHOM IMCKYCCHH Ha
[IPaKTHYECKOM 3aHATHH.

IIpaKTHYecKue 3aHsTHs IPOBOAATCS B JOpME CEMUHAPOB MO PEIICHHIO 3a/at.

Tl TeKylero KOHTPONS YCIIEBAEMOCTH IO OYHOH dopme 0OyueHHS
Npero/iaBaTeNeM HCIONb3yeTcs GaIbHO-PeHTHHIOBAs CHCTEMa KOHTPOIL M OIEHKH
aKaJeMHUYecKoll aKTUBHOCTH. II03TOMY HACTOATENBHO PEKOMEHIyeTcs TIIATE/IBHO
rnpopabaThBaTh MaTepHall IUCLMIUIAHEI IIPU caMOoCTOATeNIbHOM paboTe, y4acTBOBATh BO

* Bcex (hopmax 06CYXIeHUs 1 B3aMMOJISHCTBHS, KaK Ha JISKIWSX, Tak U Ha NPaKTHHEeCKyX. ,

3AHATUSX B LEISIX JIydIIero OCBOEHHSI Marepuana "'pf"il'b}iyfle'}iﬁ}i’"ﬁbiéokbﬁ”gﬁéﬁkﬁ m
pe3yJibTaTaM OCBOEHHS JUCLIUIIIAHBL.

BRIMOTHEHUE CAMOCTOSITENIbHOM paboThl MOJpasyMeBaeT CaMOCTOSTE/IBHOC
W3ydeHHe pasfieloB JMCLMIUIMHBL, TIOJATOTOBKY K MPaKTUYECKUM 3aHATHIM, K
py6exKHBIM KOHTPOJISIM, [IOJTOTOBKY K 9K3aMEHY.

PexoMeHIyemas TPyAOEMKOCTh caMoCTOsTe/IbHOM paboThl IIpeJcTaBieHa B
TalIHIIe:

PexoMeHayeMblil pekuM caMoCTOSITEbHOH paboThl

PexoMenaye-
Mas
HaumMeHOBaHHE
Tpynoem-
BH/IA CAMOCTOATEIbHOI paboThI
KOCTB,
axKana. gac.
TIoAroToBKA K pyGesKHbIM KOHTPOIsM (10 2 Yaca Ha KaKABIA 16
pyoex)
IloAroToBKa K NPAKTHYECKHM sansaTusaM( no 1 yacy Ha Kaxioe 56
3aHATHE)
IMoaroroBKa K NPOMeKYTOUHBIM arrecranuaM(K 3K3aMeHaM) 108
JIpyrue BHAbI CAMOCTOATEILHOH paboThbl: 12
YIbTPA3BYK. AHOPA3BYK [IPUMEHEHHE B HAYKE U TEXHUKE. 2
TIPHHIALT PAJTHOTEIE®OHHOM CBSI3H. [TPOCTEMIIHWI PATUOTIPHEMHHK. 1
PATUOJIOKAITHA. [TOHSITHE O TEJIEBUJIEHWH. PA3BUTHE CPEJICTB CBSI3H.
OnbITI IIEPPEHA IO OIPEJIEJIEHUIO YUCJIA ABOTAIPO. [IOTOK MOJIEKYJI B JAHHOM 1
HAIIPABJIEHUM. IIOHATHE O ®JIYKTYAIMSX. OTHOCUTEJIBHAA BEJIMYHHA OJIYKTYAIMIL
TEHEPHPOBAHHE 3JIEKTPUYECKOI SHEPT HH. TPAHCOOPMATOPDI. 2
IIPOM3BOACTBO H HCIIOJIb30BAHUE JIEKTPHYECKOM SHEPTHH. 2.
o | TIEPENAYA DAEKTPOSHEPFHH - i H s o £ SR S T .
ABEPPAIIMHA ONTHYECKHX CHCTEM: ACTUTMATH3M, KOMA, COEPUYECKAA U 2
XPOMATHYECKASI ABEPPAIIMH, JUCTOPCHSL. IIPOCTEHIIUE ONTHYECKHE NPUBOPHI:




JIYIIA, MUKPOCKOII, TEJIECKOIL

HUHTepdepeHIHOHAbIE QUIIBTPEL, 3epKaia. Unrepdepomerpsl Pabpu - [lepo, MalikenbcoHa,
Peesi. [IpuMeHeHHE HHTEPHEPOMETPOB. VHTep(hepeHiyis OT HCTOYHHKOB KOHEYHOTO pasMepa.

SJIEMEHTAPHbBIE YACTHIIBI .

BCEro:

192

5. ®OH/{ OIIEHOYHBIX CPE/ICTB
JUISI ATTECTAIIAH IO JUCIUTLIMHE

5.1. IlepeyeHb OLIEHOYHBIX CPE/ICTB

1. BamipHO-peiiTHHrOBas CHCTeMa KOHTPOJIA M OLEHKH

akTuBHOCTH obydaromuecss B KI'Y.
2. Bank 3anaHmil K pyOexHsM KOHTpossiM Ne 1 —8
3.3aiaHusl K MPAKTHYECKHM paboTaMm.
4. Bompochl K 9K3aMeHY .

5.2. Cucrema 6a/ibHO-PEi THHTOBO# OLEHKH
paboThI CTYJEHTOB 110 JTHCHHILIHHE
(3 KaK/plii ceMecTp)

aKageMHYeCKOU

Ne | HaumeHOBaH

Conepxanue
He

Ounas Gpopma o0ydeHust

1 | Pacnpenenex Pacnipefienenne Gamon3a Kax/pi (2,3, 4, 5 n6) cemecTp

ue O6aios 3a
cemecTpei 0 | Bun
BHJIAM yueOHO
yueOHOH it
paboTEI, paboTEI
CPOKH CcJIauH :
yuaeOHOH

o]

ITocemenue
Jexuwmii (1 6an 3a
KaXIyIo 2X
YacOBYIO JIEKIIHIO)
3aHATHH H
aKTHBHOCTS (10 2X
PyGesxubIH

KOHTPOJIb

6an 3a Kaxaoe 2x
4YaCOBOE 3aHATHE)

Pabora Ha
IPAKTHYECKHX

PyGexubIi
KOHTpOJIb No2

Jr3aMeH

paboTel
(0oso0amcs 1 . 2
0o ceedenuss | BauibH [2-5 CEeMECTPBI: 2’35 ;51(;1”‘266"_@-

obyuarouuxc ast 1 x 15=15; :
AHG nepéom | OLICHKA!
yuebHoM

|| sanamuw)
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Kpurepnii nepecuera
Gamos B
TPaTHIIHOHHYIO
OIIEHKY TI0 HTOTaM
paboThI B CEMECTPE H
HK3aMEHa

60 u MeHee 0a/UIOB — HEYIOBJIETBOPUTENIBHO; HE 3a4TCHO;
61...73 — yIOBIETBOPHTEIILHO; 3a4TCHO;

74... 90 — xopo1mo;

91...100 — oTyIYHO

Kpurepuu nomycka K
TTPOMEKYTOUHOH
aTrTecTallhH,
BO3MOJKHOCTH
MOJTy4eHUA
AaBTOMATHYECKOTO
3auera
(9K3aMeHaAITMOHHOH
OIIEHKH) TI0
JHMCITHILIAHE,
BO3MOXKHOCTh
noydeHust OOHYCHBIX
OamoB

JUis momycka K TPOMEKYTOYHOH AaTTeCTaluu (9K3ameHy)
o0maromuics JNODKEH HaOpaTh IO MTOraM TEKYIIero H
pyGexnoro kontpons He Menee S50 Oamwiosa cemecTp, a
TAKKETOIKEH BBITIOJHHUTE BCE IIPAKTHIECKHE PAbOTEL.

Jost HOJTydeHHS 9K3aMEHAIMOHHOMH
«aBTOMATHYECKH»  oOmaromemycs HeoOXxoammo
CIIe/TyIOmee MUHEMAIBHOE KOJTHUECTBO GaslioB:

- 68 ISt MOJTyUEHHs «ABTOMATHYECKH) JK3aMEHA C OLECHKOH

«YIOBJIETBOPHTEIBLHO.
[lo coriacoBaHWIO ¢  TpemojaBarereM  oOydaromemycs,
HabpaBmeMy MuHHMYM 68 GamioB, MOryr OBITB J100aBICHBI
JIOTIONHATEbHBIE  (DOHYCHBle) Oamnbl 3a aKTHBHOCTE Ha
TIPAKTHYECKUX 3aHATHAX, AKTHBHOE Y4acTHe B Hay4yHOH H
METO/MUECKoi paboTe, OPUIHHATBHOCTH NPHHATHIX PEUICHHH B
X0JI¢ BBHITIOJIHEHHS! IPAKTHYeCKHUX paboT, 3a y4acTHe B 3HAYHMBIX
yueOHBIX M BHEYYEGHBIX MEPOTIPHSATHSX KaheIpsl U BBICTABIIACTCS
OIICHKA «XOPOIIO) HJIH OTIHYHO» KABTOMATHICCKM).

OLICHKH
Habpatb

®opmBI 1 BUIBI
y4eOHo#H paboThl U1t
HEyCTeBaloMX
(BOCCTAHOBHBIIHXCS
Ha Kypce 00yueHus)
o0yJatomuXcas
NOTyYCHHUS
HEJIOCTaoMuX 6auIoB
B KOHIIE ceMecTpa

B ciyuae eciM K MPOMEKYTOUHOH arTecTauuu (3K3aMmeHy)
Habpana cymma Menee 50 GamioB 3a cemecTp, O0YHaIOMMMCH
Heo6X0MMO HabpaTh HEIOCTAIONEee KOTHYeCTBO OawioB 3a cueT
BBITIOJHEHHST JONOHUTEBHBIX 3aJaHHMi, O KOHL@ MOCIeHHEH
(3aueTHOH) Heaemm cemectpa. [IpH 5ToM HEOGXOLMMO MPOPadOTaTh
MaTepHall BCeX MPONYLIEHHBIX MPAKTHYECKHX PaboT H JICKIHH.

DopMbl JIOTIOJIHUTEJIBHBIX 3a/IaHHM (Ha3HavaroTCA
MPeroIaBaTeseM):

- BHIIOJIHEHHE ¥ 3alIWTa MPOIYIICHHON NPaKTHYECKOH
paboTel (P HEBO3MOXKHOCTH JOTOJIHHTEIBHOTO TPOBEJACHHUSA
HpakTHYecKoil paGoTel TpenojaBaTesib yCTAHABIHBACT dopmy
JOTONHATEBHOTO 3alaHus TI0 TEMaTHKe MPOTyIIEHHOH paboThl
CaMOCTOATENBHO) — 10 1ro Gamna.

JIMKBHIAIHS AKATIEMHYECKHX 3a[J0JDKEHHOCTEH, BOSHHKIINX H3-
33 PasHOCTH B y4eOHBIX TLIaHaX TPH MEPEeBO/ie WITH BOCCTAHOBICHUH,
IIPOBOJIATCS ITyTEM BBITOTHEHHUS JOTIOHHTE/BHBIX 3a/IaHHH, dbopma u
06BbEM KOTOPBIX OMpPEIENSIETCs PeNoIaBaTeIeM.

5.3. IIponeaypa OuUeHHBAHHS Pe3yIbTATOBOCBOCHHS AHCIHILTHHEI

PyGexHBIE KOHTPOJIH IIPOBOAATCS B pOpME MUCHMEHHOT0 TECTUPOBAHHAL.

[Tepen

IpOBEJCHHEM

KaXJI0ro pyOeXHOro  KOHTpPOJA

TpernojiaBarelib

npopabarbiBaeT ¢ 00y4arolMHCs OCHOBHOM MaTepHas COOTBETCTBYIOIIKX pa3/eiloB
JIMCIMILIMAHEIL B ()OpME KPaTKO# JTeKLUH-UCKYCCHH.

BapuaHThl TECTOBBIX 3a/laHUi JUIs py6exHbIX KoHTponed (MNe 1 ... 8) cocrosT u3
13 BOIPOCOB, [0 OXHOMY Oaiuty 3a Ka)X[IpIi BEPHBIN OTBET.



Ha xak10e TecTHpOBaHHE IPU PyOEKHOM KOHTpOJe O0y4arommMCs OTBOAUTCS
aKaJieMAYECKUX Jaca.

s DS IQIABATC I, QURSHIBAET B OATNAN - PERY BT AR TR HP OB AAAAED:
00y4alonMMes 10 KOJHYECTBY NMPABHIBHBIX OTBETOB U 3aHOCHUT B BEJOMOCTS yHeTa Te-
Kyllei ycreBaeMOCTH.

3auer mpoBouTCA B opMe OTBeTa Ha 2 Bompoca Ourera. Bompocsl K oK3aMeHy
JOBOIATCA 10 OOydarommxcs Ha MOCIeNHeH JISKIUMH B CEMECTpe. Kaxxapiii Bompoc
omenuBaercs B 15 Gawios. Ha moarotoBky oTBeTa OOy4alOmMMCH — OTBOXHTCH 1
aCTPOHOMHYECKHH Yac.
Pe3ynbTaThl TEKyLIEro KOHTPOJIS yCIeBaeMOCTH 3K3aMeHa 3aHOCATCA MpPero/iaBaTelieM
B OK3AMEHAIMOHHYIO BEJOMOCTb, KOTOpas CaeTcs B OpraHM3alMOHHBIH OTAEN
MHCTHTYyTa B JieHb OK3aMeHa, a Taikke BBICTABJIIOTCS B 3a4€THYIO KHIKKY
o0yuaromerocs.

5.4. Ilpumepbl OLEHOYHBIX CPEICTB AJIsl PyOeKHBIX KOHTpOJIell H 9K3aMeHa
Teer Kk pyOexnoMy KoHTpoJI0 Nel:
MarepuanbHasi TOUKa 3TO:
a. — mobas TouKa B IPOCTPAHCTBE;
6. — MaccusHoe meno ¢ Hyl1e6biM pasmepom;

6. - MACCUBHOE MeNO, PA3MePbl KOMOPO20 8 OGHHOU 3a0aye He UMEeIom SHAYEHUA
(umu MOJKCHO npeHebpeyy).

Tect K pybexnoMy KOHTPOJIIO Ne2:

3akoH COXpaHEeHHsI B MEXAHHUKC YTBEpPAKIACT, YTO:

4. — cymMa NOMEHWUanbHoU U KUHeMU4eCKou JHepeuu ecez0a ocmaémcs
6. — yeenuuenue KUHEMUYECKOU IHep2uu gce20a PABHO YMEHbLUIEHUIO

NOMEHYUANHOL SHEP2UU,

8. — Mexanuueckas 5SHepeus 3aMKHYMOU CUCMeMbl MAmMepuanbHelX MO1eK
ocmaémes HeusMeHHoU nPU HATUYUY MOJIbKO KOHCEPEAMUBHbIX CU 6 cucmeme/

Tect K py6esxnomy KOHTpoJ0 Ne3:

Ypasuenue Meneneepa-Knaneiipona uMeeT BUL:
a. PV=RT;
6.PV=const;

6. PV=mRT/PV=, rne P u V —nasnenue u o6béM rasa, R —YHuBepcanpHas
razopag nocrosHHas, T —temneparypa, PV= -monapnasa macca 2asa



Tect K pybeskHOMY KOHTPOJIIO Ned:

VpaBHEHHe MepBOro Hadana TepMOJAMHAMAKH COOTBETCTBYET BRIPAKEHUIO:
a. U=Q+A;

6. AU=0 - A;

6. U=Q-4

Tect Kk pyOexkHOMY KOHTPOJIIO NeS:

JIy1s1 HANPSYKEHHOCTH HIIEKTPOCTATHYECKOrO I0JIS CIIPABE/UIHBO BRIPKCHHIE:
a E =qu/(47r880r2);

6. E=F/q;

6. E=-gradU, rne F— cuna, aeicTByiomas Ha 3apsing, Q- 3apsn,
CO3IAIOMIHiA TIonie, U- OTeHIHa ToIs/

Tect k py6esnomy KOHTpoI0 Ne6:

3aKOH DJIEKTPOMArHUTHOM WHIYKIHH CBA3BIBACT 3IC B KOHType€Ec HMHIyKIHeH
MATCHHTHOTO TI0JISL B MJIM IOTOKOM 3TOH HHAYKIHH @ CIIeyIOIuM obpazoMm:

a. E=dB/dt
6. E=-dB/dt
6. E=- dD/dt

TecT K py6esnHomMy KOHTpoJII0 Ne7:
[Tpupin [ofirenca-@peHens yTBEPKAALT, HTO:

.- cBeT, TIPUXOSAIIANR OT HE3ABUCHMBIX [BYX HJIM HECKONBKHMX HMCTOYHHKOB,
TIPUBOJIAT K UHTEPOEPEeHINH;

6. — Bce TOYKMA (pOHTa CBETOBOM BOJHBEI MOXKHOCHHMTATH HEe3aBHCHUMBIMH
KOTEPEeHTHBIMH HCTOYHHKAMH, ONPeAeIIIONMMH NanbHeiilee pacnpoCTpaHeHHe 3TOH
CBETOBOMH BOJIHEI ;

8. — CKOPOCTE CBETa €CTh KOHCTaHTa.

Tect k pyOesxkHOMY KOHTPOJIIO Ne8:
3akon Credana-BonblMana s HHTErpalbHON CBETHMOCTH abCOJIFOTHO YEPHOTO

Tejia EUMeeT BU:



d. 820'74
6. e=bT
6. SZbJ/T

Bonpocsl K 3a4eTaM H 3K3aMeHy:

2-blii cemecTp:

1. [octynatenbHOe ABiDKeHue. [lepemelienne, CKOpOCTh, YCKOPEHHE MaTepHaJIbHON TOYKH.
2. KpuBonuHeiiHoe ABIKEHHE, HOPMATBbHOE, TAHNCHLUMAIBHOE H IO/IHO® YCKOpEHHE.

3. Bpaimate/bHOe IBHKEHHE, YTIIOBOE CMEIIEHHE, CKOPOCTD, yCKOPEHHE.

4. Tpunuun oTHocHTeIbHOCTH [anned, npeobpa3oBaHKe KOOPAHHAT, CIEACTBHA H3 npeobpasoBaHns
koopauHat ["amuest.

5. 3akonbl AMHAMEKK HptoToHa. J[BHKEHHE CHCTEMBI MATEPHAIBHBIX TOYCK.

6. 3aKOH COXPAHEHHS MMITY/IbCA. AGCOIOTHO YNPYTOe M HEYIPYroe COyAapeHHE.

7. PaGoTa B MOTEHLHATEHOM ciIoBoM none. [loreHipmansnas SHeprus.

8. Kunernyeckas SHeprus. 3aKOH COXPaHEHHA H H3MCHEHHA MEXaHH4YeCKOH 3HEepriH.

9. TIpHHUMI OTHOCHTEIBHOCTH DHHIITEHHA. OTHOCHTEJIBHOCTD OIHOBPEMEHHOCTH.

10. CokpalueHue JUTMHBI U 3aMe/UIeHHe BPEMEHH MPH JBHKEHHH C GONBLIIMMH CKOPOCTAMH.
11. CnoskeHue CKOpoOCTeH B TEOPHH OTHOCHTEJILHOCTH.

12. [TonHas SHeprus PeNATHBHCTCKON YaCTHIb W SHEPrHH TOKOA. Kunernueckas SHepPrus.
13. BpamarensHoe ABrkeHHe. MOMEHT CHJl OTHOCHTE/IBHO TOUKH H OTHOCHTEJIBHO OCH.
14. OCHOBHOE ypaBHEHHE JMHAMHKH BPALIATE/IbHOTO IBHKEHHS TBEPAOrO TeJa.

15. MomeHT HHepLHH. Berunciienine MOMEHTa HHEPLIHH TEIl NpaBHILHOH (POPMBL.

16. KuHeTHueckas dHeprus Bpaaromierocs rena. [onHas sHeprus 1By Ieroc Tena.
17. MOMEHT MMITYJIbCa, 3aKOH COXpaHeHHs MOMEHTA HMITyJIbCa.

18. Cuiiel HHEpPLMH B MOCTYNATEIBHO JBIKYLUEHCA HeHHePLMAIbHON CHCTEME OTCHETa.
19. CHibl HHEPLIMH BO BPAIAIOLIHXCA CHCTEMAX OTCHETA. LlenrpoberxHas CHJa HHEPLMH.
20. Cuna naepuuy Kopronuca. KOpHoJHCOBO yCKOPEHHE.

21, KHHeMaTHKa rapMOHHYECKHX KOJIeOaHHH.

22. JIuHAMMKA rApMOHMHYECKHX KoyieOanHii. Y paBHEHHE rapMOHHHECKOTO OCLIJLIATOPA.
23. DHeprus rapMOHHYECKHX KOJIEOaHHH.

24. CroseHHe TrapMOHMYECKUX KoyleGaH i 0IMHAKOBOrO HalpaBIeHHA.

25. CiioskeHHE B3aUMHO IMepreHAHKYIAPHBIX kosnebanuit. OuUrypsl Jluccaxy.

26. 3aTtyxatolue KoneGaHus.

27. BeinykaeHHsie koneGanns. Pesonanc.

28. OfwKe CBOMCTBA XHUIKOCTEN H rasos.

29. 3aKOHBI THAPOCTATUKH.

30. JlamunapHoe ¥ TypOy/JIeHTHOE TeUeHHEe KHKOCTH. Vpasrenne bepHyILH.

31. Teuenue BasKoit sxuakoctd. 3akon [lyaseins.

32. BosHbl B CIUIOLIHOM cpeie. BoiHOBOE ypaBHEHHE.

33. [InockHe BOJHBL. IlomepeuHble H MPOAOBHbIE BOJIHEL

3-p1ii cemecTp:

1. MneanbHplii ra3. YpaBHeHHe COCTOSHUA MACATBHOrO rasa.

2. YpaBHeHHE MOJIEKY/IAPHO-KHHETHIECKOH TEOPHH JUIA NaB/ICHHA. 3akoH JlaneToHa.

3. CreneHH cBo6OIBI. 3aKOH PaBHOMEPHOTO pacnpesie/eHHs SHEPTHH MOJIEKYJI 110 CTENEeHAM
cBOOOBI.
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4. MuKpO- ¥ MAaKpOCOCTOAHHA. PaBHOBECHOE COCTOSHHE. PasroBecHbIe 0OpaTHMBbIe U HeOOpaTHMbIE IPOLIECCHI.

5. Pacnipenenenne Maxkcpesuia. CiieiIcTBHS M3 3aKOHA PACTIPEAC/ICHIA. YcnoBue HOPMHPOBKH.

BhiuncieHue CpeHIX 3HaueHuit B pacnpenieneHnd Makcepesuia.

6. Tassl B cuoBoM rone. Bapomerpuueckas Gopmyrna.

7. Pacnpenenenue bonbumana.

8. SIBnenus nepeHoca. DJIEMEeHTbI MOJIEKy IIPHO-KHHETHYECKOH TeOpHH AB/ICHHUH nepeHoca.

OcobenHocTd quddy3uH | TEIUIONPOBOAHOCTH B KOHIEHCHPOBAHHBIX CPE/aXx.

9. TepMOAMHAMHYECKAS CHCTEMA; MAKPO- H MUKPO-COCTOAHMS.

10. Pa6ora 1 Terutota kak Gopmbl oOMeHa SHepriH B TEPMOIHHAMHUKE. Pabora rasa u ee

BBIYMCIIEHHE UL PA3IIHYHBIX H30MPOLECCOB.

11. BHyTpeHH:AA DHEprus HIealbHOro rasa.

12. IlepBoe Ha4alo TEPMOAMHAMHKH H €ro NPUMEHEHHE K H30IPOLIECCaM.

13. M3oxopudeckas H H3o6apuyecKas TEIUIOEMKOCTH HACATLHOTO rasa.

14. Annabaruyeckuii mpouecc. YpasHenue [lyaccona.

15. Tepmonunamuueckue GyHKUHH. COOTHOMIEHHS Maxcpenna u ypapHeHus I'ub66ca- I'enpmMronbua.

BapuauioHHbIe IPAHLIAIEL TEPMOAMHAMHKH.

16. Xumudeckuii noteHupan. Yciaopus (pasoBoro paBHOBECHs. Y paBHEHHE Knaiinepona- Kiaysuyca.
e GADO AR N BRHO BIIDO SOTTRAUSKIHABIOBECHES QOPATHAbIE ¥ HEQDPATRAIE

18. Durponus M ee CBOKCTBA.

19. CTaTHCTHYECKHI CMBIC/ SHTPONHUH. 3aKOH BO3pacTaHHs SHTPOTHH.

20. Iiukn Kapuo u ero KITJ[. P-V u S-T .nuarpammbl LEKIA. Teopema KapHo.

21. Teopema Hepuera.

22. ®a30Bble Mepexobl MEPBOTO H BTOPOIro poJa.

23. Vpasnenue Ban-nep-Baansca. MeracTaOuiibHble COCTOAHHA. KpuTrHyeckas TOYKa.

24. HepaBHOBECHBIE TEPMOAMHAMHYECKHE CHCTEMBI.

4-pIfl ceMecTp:

1. DnekTpudeckuit 3apsal. Moaeib TOYEHHOr0 3apAaia. 3aKOH coxXpaHeHH 3apaza.

2. 3akoH Kysona. HanpskeHHOCTb 3JIEKTPUYECKOTO MOJIA.

3. DJIeKTPUUYECKHH ANMIONb. JIMMOJIBHBIA MOMEHT. [None pumons.

4, Teopema I'aycca uis 271@KTPOCTATHKH (B MHTErpaIbHOM H nuddeperumansHoi Gopme).

5. IToTeHLMAIBHBIN XapakTep 2JIeKTPOCTaTHYECKOrO MOJI. CxasspHbIH MOTEHLHMAN, Pa3sHOCTh
roTeHUManoB. ['paaHeHT NoTeHIMana. Y paBHeH!s INyaccona u Jlannaca.

6. TIoCTOAHHOE ANEKTPHYECKOe MoJIe NPH HAIMYHH IPOBOJHHKOB. DnekTpHYecKas eMKOCTb YeAWHEHHOro
MPOBOZIHHKA.

7. DHeprus 3MeKTPOCTATHIESCKOro MOJIA. DHeprus 3apsHKeHHOr0 KOHAEHCATOpa.

8. TToCTOAHHOE DIEKTPHUYECKOE M0JIe NPH HAWYHH IH3/ICKTPHKA. [Tonsp130BaHHOCTb AHICKTPHKA.
JlusneKTpHYeckas BOCTIPHHMHHBOCTb M IHAIEKTPHHECKas MPOHHULIAEMOCTD.

9. OGbeMHbIE ¥ IOBEPXHOCTHBIE MOIAPU3ALHOHHBIC 3aPA/bl B IHI/IEKTPHKE. Bekrop 2/1eKTpH4eCKOro
cmewenns. Teopema ['aycca npu HaIHYHH AM3JICKTPHKA. ['paHKMuHbIe YCIIOBHSA 14 BEKTOPA HAMIPSDKEHHOCTH H
CMeIIeHHs.

10. CerHeTOA/IEKTPHKH | Mbe302IeKTPHKH. IIpAMOid 1 0GpaTHbIi Mbe303MEKTPUYECKHH addekr.

11. Yes0BHS CYLIECTBOBAHHA MOCTOSHHOTO S/EKTPHIECKOro TOKA. SJIC.

12. 3akonsl Oma u [hxoyna-JleHua B auddepeHIHATBHON H MHTErpajibHOH dopMax.

13. TTpaeuna Kupxroda. Pacuer JIMHEMHBIX LIETei ¢ UCITONIE30BaHHEM MpaBHil Kupxroda.

14. Knaccuueckas Teopusi IPOBOAUMOCTH METa/LIOB Hpyne.

15. OCHOBBI 30HHOH T€OPHH TBEPABIX TeJl. DHEPreTHYECKUE 30HEI METAIOB H MOMYTIPOBOIHHKOB. DHepPrus
DepMH.

16. CoBeTBeHHas H PUMECHAs TPOBOAUMOCTD MOy IPOBOAHHKOE. TTosyrnpoBOAHAKOBbIE THOMbI H TPHOBI
(TpaH3HCTOpBI).

17. SIBnenune CBEPXIPOBOAUMOCTH.

18. MexaHu3M MPOBOIMMOCTH PACTBOPOB JJICKTPOIHTOB. 3akons! Dapajes [ JIeKTPOIIH3a.

Yucno Papanes.

19. DnekTpuyecKas NpOBOAUMOCTD ra30B. Turibl ra30BbIX Pa3pAIOB H HX XapAKTEPHCTHKA. ITna3ma u ee
OCHOBHBIE CBOHCTBA.

20. BHyTpeHHsS ¥ BHELIHsIs KOHTAKTHAs pasHOCTE noTeHUuHaoB. TepMOodIeKTpHYECKHE SBJICHHA (sBneHud
3eeGeka, [Tenste 0 ToMcOHa).



21. Tepmoonekrpontas smuccus. opmyiia Puuapacona-/lemmana. 3akoH borycnabckoro-
Jlenrmiopa (3aKOH TpeX BTOPbIX).

22. CTauMoHApHOE MArHUTHOE T10J1e. BeKTOp MarHUTHOH HHIYKLMH. MaruutHslii MoMmeHT. 3akon buo-Caapa-
Jlamnaca.

23. MareuTHEI notok. Teopema o MOTOKe BeKTOpa MarHUTHON MHAYKLMH 1epes 3aMKHYTYI0
TOBEPXHOCTb. BEKTOPHBIi MOTEHIHAIL.

24. 3aKoH B3aUMOJEIHCTBHSA TOKOB (3aKOH AMIlepa).

25. Cua Jlopenua u ee npossnenus. dddexr Xomna.

26. Teopema O LMPKY/ISALMH BEKTOPa MArHUTHOH HHAYKLHH 110 3aMKHYTOMY KOHTYPY (3aKoH
[10JIHOTO TOKa). BHXpeBo# XapakTep MarHMTHOI'O MOJA.

27. MaruuTHoe TioJie NP HATMYUH MarHeTHkoB. HaMarHH4eHHOCTb. MarauTHas
BOCIPHHMYHBOCTh ¥ MATHHTHAA MPOHHLAEMOCTD. THIIbl MATHETHKOB,

28. I'MpoMarHUTHEIE ABJIEHHS. ['MpOMarHUTHbIE OTHOMEHHUA U OpOHTANIBHBIX W CIIHHOBBIX
MOMEHTOB.

29. Jlapmoposa mperneccus aroma. JlapMopoBa 4acToTa. [Iprposa JHaMarHeTH3Ma.

30. [TapamarHeTHKH. 3aBUCHMOCTD NapaMarHMTHOH BOCTIPHMMYHBOCTH OT TEMIIEPATypbl. 3akoH
Kiopu.

31. ®eppoMarHeTHKH. 3aBHCHMOCTE HAMArHH4EHHOCTH H MATHHTHOM HHIYKIMH HallpsKeHHOCTH MOJs. 3aKoH
Kiopu. JlomeHHas CTPYKTypa.

32. SlBneHHe 2MeKTPOMArHUTHO#M HHyKimH. 3akoH Qapazes. [Ipasmio Jlenua. BuxpeBoii
XapakTep 3/1eKTPHYECKOr0 MoJid.

33, SIBNeHus CAMOMHIYKIMM M B3aHMHOM HHAYKIMH. HHIyKTHBHOCTb KOHTYPA. Tpanchopmarop.
34. DHeprus ¥ INIOTHOCTh SHEPrUH MArHUTHOTO TOJIA.

35. BeIHYKIEHHBIE JIEKTPHUECKHE KOeOaHus B LEMH C aKTHBHBIM COMpPOTHBIIEHHEM,
MHIYKTHBHOCTBIO H EMKOCTBIO. 3aKOH Owma. Mmnenanc.

36. MoIIHOCTb epeMEHHOro ToKa. JleficTByroLKe (3 dekTHBHBIE) 3HAYECHHA CHIIbI TOKA H
nanpsxenus. KoadduuueHT MOLIHOCTH, €ro (U3UUECKH CMBICTL.

37. Pe30HAHC HATIPKEHHH B LIENH NEPEMEHHOr0 TOKA ¢ HHAYKTHBHOCTBIO H €MKOCTBIO.

38. Pe30oHaHC TOKOB B LIEMH ¢ MHAYKTHBHOCTBIO H €MKOCTBIO.

39. Cucrema ypasHenui Makcsesuia (B MHTerpanbHOH U AnddepeHmanbHOH ¢dopme) U HX
duznyeckuii cMbICI.

40. DeKTPOMATHUTHBIE BOJIHbL. BOTHOBOE ypaBHEHHE. @azoBas CKOpPOCTb BOJHEL

41. VpaBHeHHE TUIOCKOH 3JIeKTPOMAarHUTHOH BoMHBL. [TonepedHblii XapakTep BOJIHEI.

42. DHeprus NeKTPOMArHHTHON BOJIHBL. TTorok suepriu. Bexrop [loAHTHHTA.

5-b1#i cemecTp:

1. DeKTpOMarH|THas IPHPOZia cBeTa. XapaKTepHCTHKA ONTHHECKOTO IMana3zoHa

3IEKTPOMArHUTHBIX BOJIH.

2. CTpyKTypa IJIOCKO#H 3J1eKTPOMArHUTHO# BOJIHBI U €€ NPE/ICTABICHHE B KOMILIEKCHOH (opme.
Cdpepuueckre BOIHBL. CXOMAIMECS U PACXONAMHUECH cheprHecKHe BOJIHBI.

3. OcHOBHbIE (POTOMETPHYECKUE NIOHATHS H BETHHHHEL. COOTHOIIEHHs! MEXIY SHepreTHUeCKHMH H CBETOBbIMH
XapaKTepHUCTHKAMH.

4, TeoMeTpHYeCKas ONTHKA KaK npeiebHbli CIryuai BOJIHOBOH ONTHKH. IIpenomneHue Ha

cdpeprueckoit nopepXHOCTH. TOHKUE JIMH3BL. 3epkaia.

5. IleHTpUpOBaHHAas ONTHYECKAA CHCTEMA H &€ 3JIEMEHTEI.

6. Unrepdepenums ceera. HeoOX0aMMBIE 1 AOCTATOMHBIE YCI0BHS [U1A €€ HaOIIOICHHA. HurepdhepeHuHs OT
IBYX KOrepeHTHBIX HCTOYHHKOB. Ornruyeckas pasHOCTb XO/1a, PACCTOAHHE MEHKITY HHTEpP(epeHIIMOHHBIMH
MaKCHMYMaMH.

7. Konblia Hpl0TOHA B OTpayKEHHOM H NMPOXOISALIEM CBETE.. IIpocBeTyieHHe ONTHKH. HurepdepeHIIHOHHbIE
(UIBTPBI, 3epKaa.

8. Uurepdepomerp MaiikenbCoHa, uHTepdepometp Penes. IIpumenerue uHTEp(EpOMETPOB.

9. Merton 301 ®peHesd. 30HHAs MIACTHHKA. I'pachHuecKoe BBIMMC/IEHHE AMILTATYIBL.

10. JTudpakuus Ha KPyTJIOM OTBEPCTHH, SKPAHE. Tupparxims Gpaynrodepa Ha MWETH. Pacnipenenenune
MHTEHCUBHOCTH B IH(PAKLIHOHHOH

kaprune. [JudpakiunoHHas peieTka, IUpPaKLHOHHBIH CTIEKTP.

11. Jlnpakiius Ha MHOTOMEPHBIX pelIeTKax. JlupaKipsa peHTreHOBCKHX JIyHei. Ha

KPHCTA/UTHYECKOM PeLIETKe. PeHTreHOCTPYKTYPHBIH aHaIH3.



12. 3akon Bprocrepa. CTenensb NoNAPH3ALMK OTPAKEHHOH U TpeIOMJIEHHOM BO/H. J[BOlHOE Ty4ernpenoMIeHHE.
O6BIKHOBEHHbIH ¥ HeOOBIKHOBEHHBIH JIydH. J[ByOCHBIE H
OJHOOCHBIE KPHCTAJLIBL.
13. PaccestHue cBeTa. PerneeBckoe paccesHue. 3aBHCHMOCTb HHTEHCHBHOCTH CBETa OT yIild
paccesnus. TTonspusaums cBeTa NpH pacCesHUH. KoMOGuHalHOHHOe paccesHHe CBeTa.
14. Wamyuenue aGCOMOTHO YEPHOro Tena. 3aKoH Credana-bonsumana. 3akon Buna. Tpyanocti KJIACCHYECKOH
TeopuH. DIeMEHTapHasA KBAaHTOBAA TEOPHS U3y CHUA. @opmyna [Inanka.
15. Tucriepcus ceta. ®a3oBas ¥ rpyniosas CKOpOCTH. HopmasibHas B aHOMaJibHas THCTICPCHA.
16.. ®otoaddexr. OCHOBHBIE IKCIIEPHMEHTAIbHBIE 3AKOHOMEPHOCTH M HX HCTOJIKOBAHHE.
Onpenenenue nocroanHol [lnanka. OnTHKa ABHAYIIMXCA CPex. Dddexr Hormrepa.
17. Monens atoma mo Tomcony u Pesepdopuy. IMoctynarst bopan JIMHEHYATHIM CIEKTP H3JIYy4eHWS H
MOIJIOLIEHUAaTOMOB BOAOPOAA KopryckyspHO-BOJIHOBO# Iyali3M BEIIECTBA H TOJIA. Bonssl ne bpois

18. BonHoBast (pyHKUMs, €€ CTATHCTHYECKHH CMBICIL. Vpapuenue lllpenmurepa ofmee M Ul CTalHOHAPHBIX
COCTOSHHMH
19. JiBwxerne cBOGOIHOM KBAHTOBOH YaCTULIb! U YACTHLIBL B noTeHuAANbHOM Ave TyHHenbHbIN 3ddexT
20. CrmH snekTpoHa, GepMHOHBI M 6030Hb. [IpHHLKAT IMaymul [pyHUMIT HEOTIPE IS HHOCTH
21. PacnpezeneHue 21EKTPOHOB B aTOME 110 COCTOAHHAM. ITepuopudeckas CHCTEMA XHMUYECKHX 2/IEMEHTOB MeHnpeneesa
PeHTreHOBCKHE CIEKTPBI, 3aK0H Mo3/H
22. ATOMHBIE A1pa, HX Pa3Mep COCTAB M 3apAll, MacCOBOE H 3apAlOBOE ypeno/leekT Macchl ¥ 3HEPTHA CBA3M ATOMHBIX
anepSnepHble CHIBI U MOJCTHAAPA
23. PamHoakTHBHOE H3Ty4eHHE, IPABAIO CMEMEHH. Allb(a pacnaj u Gera pacnaj. ['aMma H3/TydeHHE U ero CBOHCTBA
24. PesoHaHCHOE NIOTVIOLIEHHE SAPaMH ramMMa uatydenns, shdexr MécGayspa
25. DneMeHTapHbie YacTHIBL. CBONCTBA 3/1IeMEHTAPHBIX JACTHIL HX KiaccubyKaius, KBapKu.

5.5. ®oHJ OLEHOYHBIX CPeICTB

IMosHBI GaHK 3aAaHUH IS TEKYIIEro, PyOeXKHBIX KOHTPOJICH 1 IIPOMEXYTOYHOMH
aTTecTalid MO AWCIMIUIAHE, [IOKa3aTeld, KPHTEpHH, IIKaubl —OLCHWBAHHA
KOMIIETEHIMH, METOJMYeCKHe MaTepHasibl, ONpe/ie/isioNue MPOLEIyphl OLUCHUBAHMA
06pa3oBaTeNbHBIX PE3yNbTaTOB, IPUBEACHBI B yueOGHO-METOJMYECKOM KOMILIEKCE
JIACIMIUTAHEL

6. OCHOBHASI M1 JOIIOJIHUTEJIbHASL YUEBHAS JIUTEPATYPA

6.1. OcHoBHasi y4yeOHasi JiHTEepaTypa
1. Casenbes W.B. Kypc obmieit gpusnku: B 5-1 kH.: Kn. 1: Mexanuka: Yueb. mocobue Ui By30B.

- M.: 000 «HM3narensctBo Actpenby: 000 «M31aTebeTBO ACT»,2003.-33c.

2. Capembes U.B. Kypc obmeit dusnku: Y4ed. noco6ue st By3os. B 5 xu. Kn. 2.Monekynsprast
du3uka H TEPMOJHHAMHUKA. - M.: 000 «M3narenserso Actpensy, 000

«Wsparenscteo ACT». 2001. - 208 c.

3. Casenben M.B. Kypc obmeit pusmxu: Y4eb. 10codue s By3os. B 5 xH. KH. 3.D1€KTpHYECTBO H
MarseTH3M. - M.: 000 «M31aTenscTBO ACTPENbY, 000 «M3natenscteo ACT».2001. - 336 c.



4. Capemsen VLB, Kypc o6meit ¢usuxu: Yueb. nocobue st By30s. B 5 ku. Ku. 4, Bonusl.OnTHKA. -
M.: 000 «M3patenserBo Actpensy, 000 «M3marensetBo ACT». 2001. - 256 ¢.

5. Capenbes M.B. Kypc o6meit ¢pusnxu: Yue6, mocoGue s By3o8. B 5 ki, Ku. 5. KpanTosasionTaka.
ArtomHas $pusuka. Ousrka TBEpAOro Tesa. PHU3HKa aTOMHOIO 1pa W JJIEMCHTAPHBIX YaCTHIL. -M.: 000
«H3parenscTBo Actpensy, 6maH, OO0 «M3narenscTBo ACT». 2001. - 368 c.

7.2. lonoiHATeIbHAA yueOHast JJHTepaTypa
1. Bapasa, A. H. O6mas ¢usuka : yueGHoe nocobue /Ui By30B / Bapasa A. H. - Mocksa :
Wanatenbexuit gom MAU, 2017, - ISBN 978-5-383-01085-3. - Texcr : aieKTpOHHBIH / 3BC
"Koncyssrant crynenta" : [caiit]. - URL
‘https://www.studentlibrary.ru/ru/book/ISBN978538301 0853.html
2. SIxoBenKko, B. A. O6mas du3mka :cGopHuK 3axad : yueb. nocobue / B. A. SIkosenko, B. P. Cobonb,
B. A. Bonnaps, 1. B. lemons, Y. M. @eopkos, C. B. SIxoBeHko - MuHcK : Bemm. mxk. , 2015. - 455 c.
- ISBN 978-985-06-1695-1. - Texcr : anexrporssii / D5C "KoncynsranT cTyfenta” : [cair]. - URL
‘https://www.studentlibrary.ru/ru/book/ISBN9789850616951 html

. Omutpuesa, H. I'. O6mas ¢usnka. ['eoMmeTpHyecKas U BOJHOBas ONTHKA : yueGHoe rmocobue / H. T
IImutpuesa, O. H. Yatikosckas, E. H. Bouapuukosa. - Tomck W3znarensckuii JJom ToMckoro
rocyJIapcTBEHHOTO yHHuBEpcHTeTa, 2020. - 184 c. - ISBN 978-5-94621-916-7. - TexcT : 31I€KTPOHHbIA
// PBC "KorcynbranT crynenTa : [caiit]. - URL
‘https://www.studentlibrary.ru/ru/book/ISBN9785946219167.html

8. ”HO®OPMAIIMOHHBIE TEXHOJIOT'UH,
IPOI'PAMMHOE OBECIIEYEHHUE
1 TH®OPMAILIMOHHBIE CIIPABOYHBIE CUCTEMbI
1. OBC «Jlaup»
2. OBC «KOHCYJIBTAaHT CTYIECHTa»
3. OBC «Znanium.com»
4. TapaHT — CIIPaBOYHO-NIPABOBasi CUCTEMA

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE
JUCHHAIIMHBI
MaTepHaJbHO-TEXHHYECKOe ~ OOecredeHre M0  pealusalid  JCIHILIHDL
OCYIIECTBIAETCS B COOTBETCTBHH C tpeGosanmsimu  PI'OC  BO 1o IaHHOM
00pa3oBaTebHOM IPOrpaMMe.

10. JJISI OBYYAIOIIUXCS C MCIO.JIb30BAHUEM JUCTAHIIMOHHBIX
OBPA30BATEJIbHBIX TEXHOJIOT U



[Ipu  WCTIONBE30BAHUY snexTpoHHOro  OOyuenmA M JAUCTAHIIHOHHBIX
o6pazoBaTeIbHbIX rexuonorni (nanee 50 H JIOT) 3aHATHS NOJHOCTHIO WM 4aCTUIHO
MPOBOJATCS. B PEIKUME omtaiin. O6beM AUCIMILIHHEL A pacripe/ieieHie Harpysku IO
BuziaM paboT COOTBETCTBYET II. 4.1. Pacupesienienue 6anios cooTBETCTBYeT 1. 6.2 100
MOYKeT OBITh H3MEHEHO B COOTBETCTBHM C pemenneM Kadeapsl, B clydae mepexozia Ha
70 u JOT B mpornecce obOyueHus. Pemenue kaeaps! 06 HCMOJB3YEMBIX TEXHOJIOTHAX
1 crcTeMe OLEeHHUBAaHUA JOCTIKeHHH 00yJalommxcs TIPUHMUMAETCS C Y4eTOM MHEHHA
e Tyllero npernojasarelii i JOBOIHMTCS 10 00yJAIOIIHXCSL.



ITPUJIOXXEHUE 1

AHHOTanus paboueii [IporpamMMe QUCLIATLTHHEI
«O0mas puzuxay

obpazoBarensHoit TIPOrpaMMBI BBICIIETO 06pa30BaHms —
[porpamMmeI OakanaBpuaTa
44.03.05- Menarornueckoe o0pasoBanue (c AByms npoguassMu NOATOTOBKH)

Hanpagnennocts:
Maremaruka u (pu3uka

Tpymoemkocts  mucnurmues: 12 3aueTHBIX CAMHMLBI  TpynoeMKocTH (432
aKa/eMHYECKHX Yaca)

Cemectpsr: 2-5 (ounas (opma oGyuenus)

Dopma npoMesKyToUHEIX aTTeCTallHi:

2-5 ceMectpe Dk3amen

Conep:xanne qucuunanmnm:
Jucounimna nocesmena H3YYCHUIO OOIMX ()YHAAMEHTATHHEIX 3aKOHOMEpHOCTEH B
00BEKTaX M ABICHHSX $usugeckoro MatepuasHOrO MHpa.



