MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXIAIO
[Ipopexrop o YP
Cenuenko I1.B.
«13» 12 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
OU3UKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hanpasnenune moarorosku / crieranbHOCTh: 12.03.03 @oToHMKa U onToMH(pOpMaTHKa
Hanpasnernnocts (nmpodunp) / cnenmanusanusi: ®OTOHHKA HeJMHEHHBIX, BOJHOBOAHBIX H
NMEePUOIHYECKUX CTPYKTYP

®opma o0yueHHS: OUHasA

®dakynbTeT: PaKyJabTeT 3J1eKTPOHHOM TeXxHUKHU (DPIT)

Kadenpa: r3siekrponnbix npudopos (III)

Kypc: 1,2

Cewmectp: 2, 3, 4

VY4eOnsIii man Habopa 2024 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOIl esTenbHOCTH 2 cemectp 3 cemectp 4 cemectp Beero Enunuiisn
JlekumoHHbBIE 3aHITHUS 36 36 18 90 4acoB
[IpakTryeckue 3aHATUA 36 36 18 90 4acoB
JlaGopaTopHble 3aHATUS 20 20 20 60 4acoB
CamocrositenpHas padbora 52 52 88 192 yacoB
ITonroroBka u caaya dK3aMeHa 36 36 72 qacoB
OO0mast TpyZ0eMKOCTh 180 144 180 504  dacos
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 5 4 5 14 3.€.

DopMBbI MPOMEXKYTOUHON aTTECTAIUU Cemectp
DK3aMeH 2
3ader ¢ OIeHKOM 3
DK3aMeH 4

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 13.12.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck
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CBEJEHUA Ob AKTYAJIM3ALIUN

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:

1. B pazngene “TunoBble OLlEHOYHbIE MaTepHualbl’ B NYHKT “lIIpuMepHbIN nmepeyeHb TECTOBBIX
3aanuii” 00aBIIEHBI TECTOBBIE BOMPOCHI IO TeMaM BHEITHUHN (PoTorddeKT, OCHOBHI (PUIUKHU
TBEPAOro Tela.

2. B paznene “TunoBble OlLleHOYHBbIE MaTepuayibl” B NyHKTe “‘llepedeHp 3K3aMEHAMOHHBIX
BONPOCOB" aKTyallu3UpPOBaHbI BOMPOCHI MO (PU3UKE TBEPIOTO TENa.

3. B pasnene “YueOHO-MeTOquYeckoe oOECIEUeHUE IHCIHUILUIMHBI OOHOBJEH CITMCOK
00s3aTeNbHBIX Y4eOHO-METOUIECKIX TOCOOHIA.

4. O6HOBIEHO conepkaHue paszaena “CoaepkaHue paszesoB (TeM) AUCHUILUIMHBI (B T.4. MO
JEKIHAM)”

AKTyanu3upoBaHHas pabouas mporpaMma pacCMOTpEHa U oJ0o0peHa Ha 3acefaHuM Kadeapbl
®usuku, npoToko Ne 114 ot «29» 08 2024 r.
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1. O0mue mo10KeHUs
1.1. lean AUCHUIIHHBI
1. JlaTh anekBaTHOE COBPEMEHHOMY YPOBHIO 3HAaHUI MPECTABICHUE O HAYUYHOU KapTUHE MUpA.
1.2. 3agaum MCUMNIMHBI

1. OcBoeHUE CTyAEHTAaMH U YMEHHUE UCTOJIb30BaTh: — OCHOBHBIX MOHATHI, 3aKOHOB U MOJIEJICH
(bU3MKN; — METOJ0B TEOPETHYECKOTO U DKCIEPUMEHTAIBHOTO HMCCIEI0BaHUN B (PU3UKE; — METOJ0B
OIICHOK TIOPSIKOB (PU3NYECKUX BEITUYHH.

2. ®opMupoBane MOHUMAHUS BO3MOXHOCTEH COBPEMEHHBIX HAYYHBIX METOJOB IO3HAHMWS
MIPUPOJIBI ¥ BIIAJICHUS UMH Ha YPOBHE, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUIECKUX 3a/1a4, BOSHUKAIOIINX
MPU BBITTOJTHEHUHU MPO(ECCUOHATBHBIX 005S3aHHOCTENW M YMEHHS HCIIOJIb30BaTh OCHOBHBIC MPUEMBI U
METObI 00Pa0OTKH 1 TIPEACTABICHHS YKCIIEPUMEHTATBHBIX JaHHBIX.

3. ®opMupoBaHHEe CIOCOOHOCTH BBISBIATH €CTECTBEHHO-HAYYHYIO CYIIHOCTh MpoOJieM,
BO3HUKAKOIIUX B X0J€ MPO(ECCHOHAIBHOU JESITEIbHOCTH M YMEHHE MPUBJICKATH JJIS UX PEHICHUS
COOTBETCTBYIOIINI (PU3HKO-MaTeMaTHICCKUH armapar.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

YacTtp 010Ka gucuumnnf: O0g3aTenbHast YacTh.

Monynb quctmivi: Moynib yKpYITHEHHOM TPYIIbl CIEIUAILHOCTH U HanpaBieHus (general hard
skills - GHS).

Wunexc qucumnauasl: 51.0.02.04.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
NHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en OIIK-1.1. 3HaeT OCHOBBI CriocoOeH BOCITPOU3BECTH OCHOBHBIE 3aKOHBI

IPUMEHSITh MaTeMaTUKH, (PU3HKH, (1076371978
€CTCCTBCHHOHAYYHBIC U | BBIYUCIUTEILHOW TEXHUKHU H
OOIICMH)KEHEPHBIE IPOrPaMMUPOBAHHS
3HaHUs, METO/IbI OIIK-1.2. Ymeet Crnioco6eH npeoOpa3oBaTh ypaBHEHHUS s
MaTeMaTH4CCKOTO [UIAHUPOBATH U BBIICJIEHUST UICKOMOU BEJINYNHEL.
aHaju3a u dbopmyupoBaTh 3a1a41
MOZACIIMPOBAHHUA B HCCJIEIOBAHUS, pEIIaTh
WH)KECHEPHOM CTaHJApTHBIE
JEATEIIbHOCTH, npodeCCuOHAIbHBIC 3a/1aUH C
CBSI3aHHOM C IpUMEHEHNEM
oToHHBIME €CTECTBEHHOHAYYHBIX U
TCXHOJIOTHAMU 00IIIeNH)KEHEePHBIX 3HAHUH,
00paboTKn METOJIOB MaTeMaTUUECKOI'0
uHpopMaLyy, aHaJIn3a U MOJICTIMPOBAHUS
HPOCKTHPOBAHHEM, OIIK-1.3. Bnazneer HaBbikamu |CriocOO€H MPOM3BECTU BBIYUCIIEHHS 110
KOHCTPYMPOBAHUEM H | 1eopeTHUECKOTO U TOTOBBIM (POpPMyJIam.
TCXHOJIOTHAMH SKCIIEPUMEHTAIBHOTO
HPOU3BONCTBA MCCIIEJOBAHNS OOBEKTOB
3JIEMEHTOB, IPUOOPOB U npodeccHoHaIbHOI
cUCTeM (POTOHHKH H JIEATETLHOCTH,
ONTOMH(OPMATHKH MaTeMaTHYECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOIIECCOB

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMUYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 14 3a4eTHEBIX CIWHUII, 504 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnuie 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BUAaM y4eOHOU AesITeIbHOCTH
N Bcero CemecTpsbl
Bunel yueOHOM nesTeNbHOCTH
4acoB |2 cemectp|3 cemectp|4 cemecTp

KonTakTHas ayniuTopHasi padora 00y4aromuxcs ¢ 240 92 92 56
npemnojaaBarteJieM, BCero
JIeKIIMOHHEBIE 3aHATUS 90 36 36 18
IIpaxkTHueckue 3aHATUS 90 36 36 18
JlaGopaTopHbie 3aHITHS 60 20 20 20
CamocTrosiTesibHasi padoTa 00y4alIMXcs, B T.4. 192 52 52 88
KOHTAKTHAsl BHeayIMTOPHasA paboTa 00y4aromuxcs ¢
npenojasareJieM, Bcero
IToaroroBka K TECTUPOBAHUIO 94 26 16 52
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 80 26 18 36
[ToaroroBka K 3a4eTy ¢ OLIEHKOH 18 18
IHoaroroBka u caavya 3K3aMeHa 72 36 36

Oo6mas Tpyaoemkocthb (B yacax)| 504 180 144 180

Oo0mas TpynoeMkocTh (B 3.€.) 14 5 4 5
4
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5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI IO pa3aenam (TeMam) u BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B

tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUBI YYEOHOH IeATEIbHOCTH

Ha3Banus pasnenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. Bcer(%;aCOB dopmupyembie
JTUCIUILTUHBI 3aH., 4| 3aH., 4 | pabd. |pab.,u KOMIETCHIINH
JK3aMeHa)
2 cemecTp
1 Mexanuka 10 8 4 20 42 OIIK-1
2 MonekynspHas puszmnka u 8 6 4 12 30 OIIK-1
TEPMOJUHAMHKA
3 DNEeKTPUYECTBO 10 10 8 12 40 OIIK-1
4 DneKTpoMarHeTu3M 8 12 4 8 32 OIIK-1
Hroro 3a cemectp| 36 36 20 52 144
3 cemecTp
5 Konebanus u BOJIHBI 10 10 8 18 46 OIIK-1
6 BonHoBas onTuka 12 12 8 18 50 OIIK-1
7 KBanTOBas ONITHKA U KBAaHTOBAS 14 14 4 16 48 OIIK-1
MEXaHUKa.
Hroro 3a cemectp| 36 36 20 52 144
4 cemecTp
8 AtomHas puzmka 6 6 8 36 56 OIIK-1
9 ®uszuka TBEpIOro Tea. 8 8 12 36 64 OIIK-1
10 ®uzuka aTOMHOrO siapa u 4 4 - 16 24 OIIK-1
AIIEMEHTAPHBIX YACTHII.
Hroro 3a cemectp| 18 18 20 88 144
Urtoro| 90 90 60 192 432

5.2. Conep:xanue pa3esoB (TeM) TUCHHILIMHBI

Coneprkanue pa3nesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUIM) PUBEICHO B Tadymie 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUIMHBI (B T.Y. 11O JICKIHSIM)

TpynoemkocTsb
HazBanus pazneno | Comeprkanue pa3aenoB (TeM) TUCIUIUIAHEI (B (HeKIHOHHbIe dopmupyemble
(TemM) TUCIUTUTAHBI T.4. T10 JICKIIHSM ) KOMIIETEHIINU
3aHATHA), U
2 cemecTp
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1 Mexauuka

BBenenue. ®usuka B CUCTEME €CTECTBEHHBIX
Hayk. OOmiast cTpyKTypa Kypca pU3UKH.
Mexanuka. OCHOBHbIE KHHEMAaTHYECKUE
XapaKTePUCTUKHU MOCTYNATEIbHOTO U
BpalllaTelbHOIo ABMKEHUS. VIHepuuanbHble
cucTtembl oTcuéTa U 3akoHbl HetoToHa. Cuibl
B MexaHuke. PaboTa u kuHeTn4eckasi SHeprus.
KoHcepBaTuBHBIE CHIIBI U TOTEHLIUATIbHAS
sHeprus. CBs3b MEXAY CHION U
NOTEHLUATbHON YHEPrUel. 3aKOH COXpaHEHUS
IIOJIHOM MEXaHUYECKOM YHEPTUU B I10JIE
NOTEHUUATIbHBIX CUJI. 3AKOH COXPaHEHUs
UMITyJIbca. AOCOTIOTHO YIIPYTHIA ¥ HEYTIPYTHIA
yaapsl. HemHepunaibHble CUCTEMBI OTCUETA.
Cunpl nHepuuu. J[BH>KEHUE B NIOJIE TSATOTEHMUSL.
[TonsaTue abcoIOTHO TBEPOTO TeEJA.
OcHOBHOE ypaBHEHHE TUHAMHUKN a0COJIOTHO
TBepAOro Tesa. MomeHT unepuuu. MoMeHT
cuiibl. MOMEHT UMITyJibca. 3aKOH COXPaHEHUS
MOMEHTa umIyJjbca. Kunetuueckas

SHEPrusl Bpallalouierocs Tea.

10

OIIK-1

Hroro

2 MonekynspHas
¢buzuka u
TEPMOIMHAMHKA

MHUKpPOCOCTOSIHUE U MAKPOCOCTOSTHUE.
@YHKIMH COCTOSHUSA. Y PaBHEHUS COCTOSTHUS
UJCAIBHOTO U PEAJIBHOTO rasa.
Pacnpenenenue 3Hepruu 1o CTENeHsIM
cB00O1bl. DyHKIMM MTporiecca. BHyTpeHHss
9HEPIrus UAEaJbHOTO U PEATBLHOTO rasa.
Pa6ora. IlepBoe

Hayajuio TePMOJAMHAMUKHU. A rabaTHUeCKuit
npouecc. TermoéMKOCTh UAEaIBbHOTO Irasa.
Kpatkue cBenenust U3 Teopun BEpOSITHOCTEM.
Pacnpenenenus MOJIEKyJI IO CKOPOCTSIM U
KMHETUYECKUM 3HeprusM. bapomerpuueckast
dopmyna. Pacnipenenenue MoieKy mo
NOTEHLUATIbHBIM

sHeprusaM (pacnpezaenenue bonpivmana).
Pacnipenenenune Maxkcsesuia-boinbimana.
CraTucTu4ecKkuil BeC U SHTPOMMSL.
OO6patumMble 1 HEOOpATUMBIE ITPOLIECCHI.
3aKoH Bo3pacTaHMsl SHTponuu. TpeTbe Havano
TEPMOJUHAMHUKH.

TepMoaMHAMUYECKUI CMBICIT SHTPOIINU.
TemoBple MalIVHBI.

OIIK-1

Hroro
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3 DIEeKTPUYECTBO [TonsATHE PIEKTPOCTATUUECKOTO HOJIS. 10 OIIK-1
XapakTepUCTUKU AIEKTPUYECKOTO OIS
Teopema ["aycca st BekTopa
HaNpPsKEHHOCTU

AJIEKTPOCTATUYECKOTO T0JISI B BAKYYyME.
[Ipumenenue Teopemsl ['aycca k pacuety
HANPSHKEHHOCTH AJIEKTPUYECKUX MOJIEH.
Pa6ora

CHWJI BJIEKTpUYecKoro Housl. Teopema o
LIUPKYJISIIUU BEKTOpa HAIPSYKEHHOCTH MOJIS.
[ToTenuman u pazHocTh NOTEHIMATIOB. CBA3b
MEX/1y HAlpsSKEHHOCTBIO U OTEHLIUAJIOM.
Pacuer noTeHnmanoB npocTenmx
AIIEKTPUYECKUX I0JIEH. DIEKTPUUYECKOE 110JIe
JUIOJS. DINEKTPUYECKUI IUII0JIb BO BHEIIHEM
AIIEKTPUYECKOM I10JI€. SIBJIEHUE MOIsIpU3aluU
JUBIIEKTPUKOB. 110sipr30BaHHOCTD
JUDJIEKTPUKA U TUAJIEKTpUYECKas
BOCIPUUMYHUBOCTb. DJIEKTPUUECKOE
cmemienue. Teopema ["aycca st BeKTopa
AIIEKTPUYECKOTO

CMEIIEHUS. DIEKTPUUECKOE 110JIE B
JUBJIEKTPUKE. Y CIIOBUS Ha IPAHULIE ABYX
JTUBJIEKTPUKOB. DIEKTPUUYECKOE 110JI€ BHYTPU
IPOBOJHMKA U Yy €0 IIOBEPXHOCTH.
Pacripenenenue 3apsa B IpOBOJIHUKE.
IIpoBoHMKH B

AIIEKTPUYECKOM I10JI€. DIEKTPOEMKOCTh
YEIUHEHHOT0 NpoBoiHUKA. KoHeHcaTophl.
OHeprus 3apsKEHHOI0 KOHAEHCATOPA.
DHeprust AeKTprudeckoro nojst. OobEMHas
IUIOTHOCTB SHEPTUH. I10CTOSIHHBIM
anekTpudeckuil Tok. Cuia U MI0THOCTD TOKA.
3aBUCUMOCTD IUIOTHOCTH TOKA OT
XapaKTEPUCTHK

HOCHUTEJIEH TOKA. Y PaBHEHHE HENIPEPBIBHOCTH
JUISl IJIOTHOCTU TOKa. CTOPOHHUE CUIIbI

u 3.1.c. 3akoH Oma u Jlxoyns - Jlenna B

Qg depeHIraIbHON 1 HHTETPaIbHOH Gopme.
Mo1HOCTb TOKa. DNEKTPUUECKUHN TOK B
BakyyMme. 3akoH borycnasckoro - Jlenrmiopa.
DIIEKTPUUYECKHI TOK B ra3ax. Buabl ra3oBbIx
paspsanoB. Monuzamus raza. PekomOuus
noHOB. HecamocTosATenbHbIN 1
CaMOCTOSITEJIbHBIN pa3psapl. Bropuunas
smuccus. [lonstue o mnazme. [1nasma B
MarHUTHOM I10J1€

Hroro 10

CornacoBaHa Ha noptane N2 79285



4 DneKkTpoMarHeTu3M

MarnuTHO€ 1nojie B BakyyMe. 3aKOH
buoCasapa-Jlamiaca. Teopema I"aycca nis
BEKTOpa MarHUTHOW MHAYKUKH. Teopema o
HUPKYJISIIIUU BEKTOPA MAarHUTHOM MH]TYKIIUH.
[Tone conenounna u Topouna. [Iprmxenue
3apsiIoB U TOKOB B MarHuTHOM TioJie. Cuiia
Awmriepa. Cuna Jlopenna. Pabora,
coBepIIaeMasi Ipu rnepeMeneHruy MPOBOIHUKA
u

KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.
MaruauTHO€ 1noJie B BemecTBe. Bubl
MarHetTukoB. HamarunueHHoCTh. BekTop
HaMpPsKEHHOCTH MAarHUTHOTO TTOJISL.
MarunuTHas NpoHUIIAEMOCTh cpefibl. Teopema
0 [UPKYJISLUN

BEKTOpa HAIPSKEHHOCTH MAarHUTHOTO TOJISL.
SIBneHne ANeKTPOMArHUTHOM UHIYKIUH.
[Ipaswuo Jlenna. Sddexr Xomna. [Ipupona
3.11.c. uHAYKIuU. [{upkynsius BekTopa
HaIPSKEHHOCTH BUXPEBOI'O MATHUTHOT'O
noJis. SIBjneHue caMOMHAYKIUH.
NupyktuBHOCTh. B3anmuas nnaykuus. Tok
P 3aMbIKAaHUH U PA3MbIKAaHUH 1ICTIH.
OHeprusg MarHuTHOro nojst. O0bEMHas
TJIOTHOCTH SHEpruu. Buxpesoe
anekTpuueckoe nose. Tok

cMeleHus. Y paBHeHuss MakcBesuia B
UHTErpaIbHON 1 nuddepeHnnanbHoMl
dopmax.

OTHOCHUTENBHOCTD AJIEKTPUUECKOTO U
MarHUTHOTO TTOJIEH.

OIIK-1

Hroro

Hroro 3a cemectp

36

3 cemecTp
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5 Konebanus u BonHbl | Mexannueckue kosiebanus. Mneanpubiii 10 OIIK-1
rapMOHMYECKUI OCLMILIATOP.
JuddepeHnuansHoe ypaBHCHHE
rapMOHHYECKOI0 OCLMIUISITOPA U €ro
peuieHue. AMIUINTY1a, 4acTOTa U

¢aza konebaHuil. DHEPTUS TAPMOHUICCKOTO
kosiebanusi. CBOOOTHBIE 3aTYXAIOIIUE
KOJICOAHUS OCHMIIIATOPA C TIOTEPSIMH.
Boinyxnennsie konebanus. CinoxeHue
KoJIeOaHu’

(6uenwus, purypsr Jlnccaxy).
DnexkTpoMarHuTHeIe KosieOanusi. CBOOOIHBIC
KoJIeOaHus

- COOCTBEHHBIE U 3aTyXarolIue.
Boinyxnennsie konebanus. Pezonanc Toka u
HanpsokeHus. [lepemennsiil Tok. BosHb! B
yIpyrou

cpene. YpaBHEHUE BOJHBL. J[JIMHA BOJIHBI,
aMIUTUTYZA BOJIHBI, BOTHOBOE YHCIIO, (ha3a
BOJIHBL. Da3oBasi CKOPOCTH YIPYTUX BOJIH B
razax, JKUAKOCTSIX U TBEPABIX Telax.
['pynnosas ckopocts. BosiHOBO€ ypaBHEHUE.
DHEePreTUYeCcKre XapaKTePUCTHKH YIIPYTHX
BoJIH. Bektop YMoBa. urepdepenuus u
mudpakuus BoaH. Ctostane BOHBL Dddexr
Homuiepa B akycTUKe. DIEKTPOMArHUTHBIE
BOJIHBL. Y paBHEHHUS TUIOCKUX U c(hepruecKux
BOJIH. BosTHOBOE ypaBHEHUE 111
3JIEKTPOMArHUTHOTO I0JIsL. DHEPIeTUYECKUE
XapaKTEPUCTHKH IEKTPOMArHUTHBIX BOJIH.
Bexrop [loliHTHHrA.

Hroro 10
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6 BosHOBAs ornrTHka

KorepeHTHOCTH CBETOBBIX BOJIH.
WuTepdepenmms cBera OT IByX KOT€PEHTHBIX
uctouHukoB. OmneiT FOHTa. MHTEpdepeHums
cBeTa

B TOHKHX IUIeHKaX. [IpocBeTienne onTuku.
WuTepdepomerpsl. JJudpakums cCBETOBBIX
BoJH. [IpnHnun ['rolirenca-®peneinsa. Meron
30H @penenst. Audpaxus Openens Ha
oTBepcTuu u aucke. udpaxmms
O®paynrodepa

Ha OJIHOM 1IeJIU U TU(PAKIIMOHHON PEIIeTKeE.
Pazpemaroniasi cnocoOHOCTh ONTUYECKHUX
npubopos. [loHsTHE 0 rONOrpaduIecKoM
METO/I€ TOJIYUYEHHUS] U BOCCTAHOBJIEHUS
n3o0paxenuii. [lonsipuzanus ceera.
EcTecTBEHHBIN U NOJIAPU30BAHHBIN CBET.
[Tonyuyenue u

aHAJIN3 JIMHEIHO-NOJIIPU30BAaHHOIO CBETA.
3axoH Mamtoca. [lonspuzanus csera npu
oTpaxkenuu. 3akoH bprocrepa. J[BoiiHoe
nyuyenpenomienue. [Ipoxoxaenue ceera
yepes

¢a3zoBbie mnacTuHku. MHTEpdepernms
HOJIIPU30BAaHHOI'O CBETA.

12

OIIK-1

Hroro

12

7 KBaHTOBas ONITHKA
U KBAaHTOBas1
MCXaHHUKa.

TemoBoe U3ily4eHNE U IIOMUHECLIEHLUS.
CrniekTpanbHble XapaKTEPUCTUKH TEIIOBOTO
U3JTy4eHus. AGCOIIOTHO YEepHOE TesOo. 3aKOH
Kupxroga. 3akon Crepana — bonbimana.
3axonbl Buna. ®opmyna [1nanka. KBantoBoe
00BSICHEHUE 3aKOHOB TEIUIOBOT'O U3ITYUYECHHUS.
KopnyckynspHo-BOIHOBOH Ayanu3M CBETA.
O¢pdexr Komnrona. J[aBnenue caera.
BoiHOBBIE CBOMCTBAa MUKpOYacTHLl. [ unoresa
ne bpoiins. Iudpakius MUKpOYacTHUL.
CooTHo1IEHNE HEOTIPENENEHHOCTEN
I'eitzenbepra. BonnoBas ¢pyHKIus, ee
CTaTUCTUYECKUHM CMBICI. Y paBHEHHE
[lIpenunrepa.

KBanTOBas yacTuua B IpsIMOYIOJIbHON
noTeHUuanbHOU sive. [lydok wacTun B rose
PSMOYTOJIBHOTO NMOTEHIUAILHOTO Oaphepa.
Tynneneubit 3pdexr. [lonstue
COOCTBEHHOT'0O MarHUTHOI'O MOMEHTA YaCTHUIIbI
U CIIMHA.

[1osHBIII MOMEHT UMITyJIbCa YACTHULIBI U
IIOJIHBI MAarHUTHBIM MOMEHT.

14

OIIK-1

Hroro

14

Hroro 3a cemectp

36

4 cemecTp
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8 AtomHas puzmka

KBanToBOMEXaHHYECKOE ONTMCAHUE ATOMOB.
CrauuonapHoe ypasHenue Lllpeaunrepa s
aToma BoZiopoza. BomHoBbie QpyHKIIUN 1
KBaHTOBbIE uncia. Teopus
MHOT'03JIEKTpOHHOTO aroma. [Ipunuumn [Taysu.
Kpatnocts Beipoxxaenus. [Ipasuna otoopa
JUUIS KBAHTOBBIX MEPEX0A0B. MexaHUYeCKui U
MarHUTHBI MOMEHTHI aTOMOB.
I'mpomaruutHOe oTHOHIeHHe. OnbiT LlTepHa
u ['epnaxa. Dddexr 3eemana u [Tapka.
OMIUPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX
crekrpax. ®opmyna bansmepa. KBanrosas
Teopus MoJieky1. KBaHtoBas nmpupona
KOBaJICHTHOM CcBs3u. [loHsiTHE 00 0OMEHHOM
B3aMMO/JICHCTBUH.

OIIK-1

Hroro

9 ®usuka TBEpaOro
Tena.

OCHOBBI KBAHTOBOW CTaTUCTUYECKON (PU3UKU.
[IpuHLHUI TOXKIECTBEHHOCTH YacTULl. bO30HBI
u pepmuonsl. ®azoBoe MPOCTPAHCTBO

u QyHKIUA pacnpeaenenus. Pacripenenenus
boze — OiHmrelina u ®epmu — upaxa.
ITonsaTHe nmnotHoCcTH cOCTOSAHUM. DOTOHHBIN
ujeanpHbIi ra3. Pacnpenenenue GpoToOHOB 1O
sHeprusaM. @opmyna [Inanka. DneKTpOHHBIN
ujeanbHbli ra3. Pacnpenenenue 3J1eKTpOHOB
I10 DHEPIUAM IIPU PA3IMYHBIX TEMIIEPATypaXx.
3aBucumocTs ypoBHs depmu ot
TeMIleparypsl. Teopus TENI0eMKOCTH
TBEPABIX

TeJ1. DneMeHThl Kpuctayiorpadpun. Temnaosble
KOJICOAHUsI KPUCTAIITMUECKOM PEeIIeTKH.
Tennossle cBOKCTBa TBEPABIX Tell. Teopus
TEII0eMKOCTH DiHIITelHA. Teopus
TeroeMkocTH JleGas. DneMeHThl 30HHOM
TEOPUHU

TBEpABIX Tel. Paciuemienne sHepreTuueckux
ypOBHEW npu 00pa30BaHUM KPUCTATUINYECKOM
pELIETKH. DHEPTeTUYECKUE 30HbI B
Kpucrauiax. Pacripenenenue 3J1€KTpOHOB 110
SHEPreTUYECKUM 30HaM. MeTausl,
IIOJIYIIPOBOXHUKH U JIUDJIEKTPUKHU B 30HHOMU
teopuu. KBanToBas teopus
3JIEKTPONPOBOAHOCTH TBEPABIX TEII.

OIIK-1

Hroro
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10 ®usznka aTOMHOTO
s/ipa v JIEMEHTAPHBIX
YaCTHII.

Crpoenue saep. Pazmep sinep. SAnepHbie
cuiel. Jlehekt macchl, SHEprus CBA3U U
YCTOMYMBOCTH sA21ep. MOMEHT UMITyJIbCa U
MarHUTHBII MOMEHT sijipa. Bo30yxneHHbIe
COCTOSIHUS si/Iep ¥ TaMMa-u3irydeHue. S ekt
Méccbayapa. PannoakTuBHOCTH siiep. 3aKOH
palMOaKTUBHOIO pacnaja. fAnepHbie
peaxmun. Kimaccuukamus sepHbIX peakiuii.
DHeprus siaepHoi peakuun. VIckyccTBeHHas
pPaaroOaKTUBHOCTH. Peakius nenenus.
Peaknus cunresa.

OIIK-1

Hroro

Hroro 3a cemectp

18

Hroro

90

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadmIe 5.3.
Tabmua 5.3. — HaumeHoBaHue NpaKTUUYECKUX 3aHATUN (CEMHHAPOB)

Haspanus pasnenos
(Tem) MUCLUTUTAHBI

HanmeHoBaHuE NPaKTUYECKUX 3aHATHN
(cemuHapoB)

TpynoeMKoCTb,
q

dopmMmupyembie
KOMIIETCHIINH

2 cemecTp

1 Mexauuka

Kunemaruka. 3akoHsl iuHamMuku. PaboTa.
OHeprus. 3aKOHbI COXPAaHEHUS.
PenstuBucTCckas MexaHuka.

OIIK-1

HUroro

2 MonekynsipHas
busuKa u
TEPMOJUHAMHKA

Knaccuueckue cratuctuku. [lepBoe
SEREN)

TepMOoauHaMUKU. M3ompoiecchl.
OHTpOMHUs.

BTopoe Hauano TepMoAMHAMHUKH.
SIBnenune

nepeHoca B rasax.

OIIK-1

Hroro

3 DIEeKTPUYECTBO

DIEKTPOCTaTUYECKOE T0JIE B BaKyyMe.
Teopema Octporpaackoro-I'aycca st
HaIpsHKEHHOCTH noJisi. PaboTta, moTeHuan
AJIEKTPOCTATUYECKOTO TTOJIS.
DIEKTPOCTaTUYECKOE TI0JIE B BEIIECTBE.
OHeprus MEeKTPOCTATUYECKOTO MOJISL.
DIIEKTPUUYECKUI TOK B METaJIax.
DJIEKTPUUYECKHUI TOK B BaKyyMe U Tra3ax.

OIIK-1

Utoro

10
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4 DneKkTpoMarHeTu3M

MarnauTHOe noJie B Bakyyme. Bekrop
MarHMTHON MHyKIUU. 3aKoH buo-
Cagapa-Jlamnaca. [lepememnienue
IIPOBOJAHUKOB C TOKOM U JABUKEHUE
3aps10B B MATHUTHOM I10JIE.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.
OHeprus MarHUTHOTO NoJsl. MarHuTHoe
noje

B BEIlIECTBE. Y paBHEHMsI MakcBea.

12

OIIK-1

Htoro

12

Hroro 3a cemectp

36

3 cemecTp

5 Kosiebauusa ¥ BOITHBI

["apmonuyeckue, 3aTyxarnme u
BBIHYICHHbIE KOJIeOaHUsI pa3IuaHON
npupoabl. BosHbl

B YIIPYTOi cpenie. DNEeKTPOMAarHUTHBIE
BOJIHBI. DHEPIHs BOJIHBI.

10

OIIK-1

Hroro

10

6 BosHOBAs ornrTHka

WnTepdepennus cera. Audpakius
CBETA.

ITonsapusanus ceera. Bzanmoneiicteue
U3JIy4E€HUS C BELIECTBOM.

12

OIIK-1

Htoro

12

7 KBaHTOBas ONTHUKA U
KBAaHTOBasA MCXaHHKa.

Tennosoe n3inyyeHue. Buemnui
dororddext u 3pdext KomnroHa.
JaBnenue ceera. BonHOBBIE CBOMCTBA
BeniecTBa. COOTHOLIEHNE
HEONPEIEIEHHOCTEN. Y paBHEHHE
[lIpénunrepa. Mukpoyacrtuia B
NOTEHIUAIBHOU sAMe. [loTeHnnanbHbIN
6apbep. TyHHenbHbIHN 3¢ DeKT.

14

OIIK-1

HUroro

14

Uroro 3a cemectp

36

4 cemecTp

8 AtomHas puzmka

KBaHTOBO-MEXaHMYECKOE ONUCAHKE
CTPOCHUSA U CIICKTPOB aTOMOB. KBanToso-
MEXaHUYECKOE ONMCAHUE CTPOCHUS U
cHeKkTpoB Mosiekys. KomOuHanmonnoe
paccesnue cseta. MaBepcus
Hacen€HHOCTH. Jlazepsl.

OIIK-1

Htoro

9 ®usuka TBEpaOro
Tena.

KBanToBBIC cTaTHCTHKH. TennoBbie
CBOICTBa

TBEPJBIX TEN. DIEKTPOINPOBOJIHOCTh
TBEPABIX

Ten. KoHTakThl TBEPABIX TEIL.

OIIK-1

HUroro
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10 ®u3nuka aTOMHOTO CrtpoeHue u CBOICTBA siaep. 3aKOH 4 OIIK-1
A]Ipa U 2JIEMEHTapHbIX |paJAMOAKTUBHOIO pacnaja. SnepHbie
YaCTHIL. peakuuu. JIeMEHTapHbIE YaCTUIIBI.
®dusnyeckas KapTUHa
MUpa.
Hroro 4
Hroro 3a cemectp 18
Utoro 90
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabnuua 5.4 — HaumeHnoBaHue 1a00paTOpHBIX paboT
HagBaiﬁiﬁ;ﬁieﬁgj (Tewm) HaumenoBanwue naboparopHsix pabot | TpyaoeMKocTs, 4 q;gﬁﬁ:fg’}fr;;e
2 cemecTp
1 Mexanuka N3ydeHne KUHEMaTUKH 4 OIIK-1
BpAaLaTeIbHOIO IBUKEHHUS.
HUroro 4
2 MonekynsapHas ¢usuka |M3yuenue pacupenenecHus 4 OIIK-1
U TepMOJIMHAMUKA Makcgemia.
Hroro 4
3 DIEeKTPUYECTBO N3yueHue 31eKTpocTaTuuecKoro mos 4 OIIK-1
Ha MOJEJIH.
Onpenenenne AUIEKTPUIECKON 4 OIIK-1
MPOHUI[AEMOCTHU TBEPBIX
JUDJIEKTPUKOB.
Hroro 8
4 DnekTpoMarHeTusM N3ydeHne MarHuTHOTO 1OJIs 4 OIIK-1
KpPYroBOT'O TOKa.
Hroro 4
Hroro 3a cemectp 20
3 cemecTp
5 Konebanus 1 BOTHBI N3yuenune 3aryxaronmx KojieOaHuu. 4 OIIK-1
W3ydenue BbIHYX/IEHHBIX KOJIEOaHUH. 4 OIIK-1
Htoro 8
6 BonHoBas ontuka N3yuenue natepdepeHIum 1a3epHoro 4 OIIK-1
U3TyYEeHUS.
W3ydenue nudpakunu OT IEu. 4 OIIK-1
Htoro 8
7 KBanToBas ontTuka u N3ydeHue TernoBoro U3my4eHus. 4 OIIK-1
KBaHTOBAas MEXaHMKA. HUtoro 4
Uroro 3a cemectp 20
4 cemecTp
8 AtomHas (uznka Wzydenue BHenHero ¢porodddexra. 4 OIIK-1
H3ydenue crnektpa BOAOpOIA. 4 OIIK-1
Hroro 8
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9 ®usuka TBepaoro Tena. |OnpeaeieHne MUPUHBI 3aPEIeHHON 4 OIIK-1
30HBI 110 TEMIIEPATyPHOU
3aBUCUMOCTH 00OpaTHOTO TOKA AUOIA.
N3ydeHune TyHHETBbHOrO IH0/1A. 4 OIIK-1
N3ydeHne BHYTpEeHHETO 4 OIIK-1
dororddekraro
Uroro 12
Hroro 3a cemectp 20
Hroro 60

5.5. KypcoBoii npoekT / kypcoBasi padora
He npenycMOTpeHO y4eOHBIM IIaHOM
5.6. CamocTosTeqbHas1 paboTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETCHIIMH MPECTaBICHbBI B
Tadymue 5.6.
Tab6mmma 5.6. — Buasl caMmocTosTeIbHON pabOoThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN

HasBanus paznenoB | Bunsl camoctosarensHol | Tpyaoemkocts, | @opmupyemMsie
(Tem) TUCIUTUTAHBI paboThl q KOMIETEHIINU POpMBI KOHTPOIA
2 cemecTp
1 Mexanuka IToaroroBka k 10 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[TonroroBka k 10 OIIK-1 JlaGoparopHas
naboparopHOit padore, paborta
HanucaHue OTyeTa
Hroro 20
2 MonekynsipHast [Toaroroska k 8 OIIK-1 TectupoBanue
buzuka u TECTUPOBAHUIO
TCPMOJMHAMHKA [TonroroBka k 4 OIIK-1 JlaGoparopHas
nabopaTopHOit padore, paborta
HanucaHue OTyeTa
Hroro 12
3 DnexTpuuecTBo IToaroroBka k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[TonroroBka k 8 OIIK-1 JlaGoparopHas
nabopatropHOit padore, paborta
HalMcaHue OTyeTa
Hroro 12
4 DOnexrpomarnerusM |Iloaroroska k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[TonroroBka k 4 OIIK-1 JlaGoparopHas
nabopatropHOit padore, paborta
HanucaHue OTyeTa
Hroro 8
Uroro 3a cemectp 52
IToaroroBka u caaya 36 Ok3amMeH
9K3aMEHa
3 cemecTp
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5 Konebanus u Bonnsl | [logroTroBka k 3a4eTy ¢ 6 OIIK-1 3auéT ¢ OIIeHKOU
OLICHKOM
IToaroroBka k 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 6 OIIK-1 JlaboparopHas
nabopaTopHoii paboTe, pabota
HAIMCaHHUe OTUeTa
Hroro 18
6 BonnoBas ontrka  |[loaroroBka k 3a4eTy € 6 OIIK-1 3a4éT C OIlEHKOH
OLICHKOU
IToaroroBka k 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 6 OIIK-1 JlabopaTopHas
nabopaTopHoO# pabdorTe, paborta
HalMcaHue OTYeTa
Hroro 18
7 KBanroBas ontuka |IloaroroBka k 3auery ¢ 6 OIIK-1 3auéT C OLEHKON
Y KBaHTOBAs OLICHKOM
MCEXaHHKa. IToaroroBka k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 6 OIIK-1 JlabopaTopHas
nabopaTopHO# pabdoTe, paborta
HalMcaHue OTYeTa
Hroro 16
Uroro 3a cemectp 52
4 cemecTp
8 Aromnas ¢puzuka  |[loaroroBka k 18 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 18 OIIK-1 JlabopaTopHas
nabopaTopHoO# pabdorTe, paborta
HalycaHue OTYeTa
Hroro 36
9 ®uzuka tBepporo  |Iloaroroska k 18 OIIK-1 TectupoBanue
Tena. TECTUPOBAHUIO
[ToaroToBka k 18 OIIK-1 JlabopaTopHas
naboparopHoii padore, pabora
HalycaHue OTyeTa
Hroro 36
10 ®uzuka atromuoro |IloaroroBka k 16 OIIK-1 TectupoBanue
A7Ipa U DJIIEMEHTAPHBIX | TECTUPOBAHUIO
YaCTHIL. Hroro 16
Hroro 3a cemectp 88
IToaroroBka u cnaua 36 DK3aMeH
AK3aMEHa
Hroro 264

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHUH AUCHHUILINHBI,

M BUI0B 3aHATHH

CooTBeTcTBHE KOMIETEHINH, GOPMUPYEMBIX MPU U3YUEHUU NUCHUILIUHBI, U BUIOB 3aHSATUH
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MpeACTaBICHO B TabuIe S5.7.
Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (DOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUIOB
3aHATUI

dopmupyemsie Buapl yueOHOM NeSITEIbHOCTH
@OpMBI KOHTPOJIA
KOMIICTCHITHH JIek. 3aH. |[Ipak. 3aH.|JIa0. pa6. |Cam. paO.
OIIK-1 + + + + 3auér ¢ oueHkoii, JlaboparopHas
pabora, TectupoBanue, Dx3aMeH

6. PeliTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

bannbHble oueHKH U1t POPM KOHTPOJIS IPECTaBlIeHbI B Tabnuie 6.1.
Tabauna 6.1 — banapHble OLIEHKU

MakcuManbHbII MaxkcumanbHbIA MaxcHmabHELi
@OpMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 6amt 3a nepuon Oan 5a mepuon Beero 3a
Hayana cemectpa | Mexay 1KT u 2KT Moy 2KT u na ceMeCTp
KOHEI[ ceMecTpa
2 cemecTp
JlaGopaTtopHnas pabota 5 15 15 35
TectupoBaHue 5 15 15 35
DK3aMeH 30
Hroro makcumym 3a 10 30 30 100
nepuos
Hapacraromum utorom 10 40 70 100
3 cemecTp
3a4éT ¢ OLeHKOH 5 15 15 35
JlaGopatopHas paboTa 5 15 15 35
TecTtupoBanue 10 10 10 30
Hroro makcumym 3a 20 40 40 100
nepuos
Hapacratomium urorom 20 60 100 100
4 cemecTp
JlaGopaTtopHnas pabota 15 15 15 45
TectupoBaHue 5 5 15 25
DK3aMeH 30
Hroro makcumym 3a 20 20 30 100
nepuos
Hapacraromum utorom 20 40 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TaOIUIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb
bayuibl Ha naTy TEKyLero KOHTpoIs Orenka

> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha maty TK 5

Ot 70% no 89% ot MmakcuMabHOM cyMMBI O6aioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ([

< 60% oT MakcuMaJIbHOI cyMMBbI OaioB Ha gaty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe
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6.3.
Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIIEUIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HEeyJI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (neynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas IMTEpaTypa

1. Casenses, U. B. Kypc o6mieit pusuku. B 3 romax. Tom 1. Mexanuka. MonekynspHas ¢pusuka /
HU. B. CaBenbeB. — 19-e u3n., crep. — Cankr-IletepOypr : Jlans, 2023. — 436 c. [DneKTpOHHBII
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/341150.

2. Cagennwes, U. B. Kypc obmeit ¢pusuku. B 3-x T1. Tom 2. DneKTpU4ecTBO U MarHeTu3M. BoHBI.
Ontuka / U. B. CaBenseB. — 17-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 500 c.
[DnexTpoHHBIH pecypc]: — Pexxum goctyna: https://e.lanbook.com/book/333998.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Casenbes, U. B. CoopHuk BompocoB u 3aaa4 no oomieit ¢pusuke / M. B. CaBenbeB. — 11-e u3.,
crep. — Cankr-IletepOypr : Jlanp, 2023. — 292 c. [DnekTpoHHBIN pecypc]: — Pexum nmocryma:
https://e.lanbook.com/book/297674.

2. Uponos, U. E. 3agaun nmo obmeli pusuke : yueoHoe mocoodue mist By3oB / M. E. Uponos. — 20-¢
u3a., crep. — Cankr-IlerepOypr : Jlans, 2024. — 420 c. [DnexkTpoHHBINA pecypc]: — Pexum nocrtyna:
https://e.lanbook.com/book/392375.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. MexaHuka: Y4eOHO-METOIUYECKOE MOCOOME MO ayAUTOPHBIM MPAKTUYECKUM 3aHATHSIM U
camocTosATenbHOI padote / HO. A. I'puboB, A. A. 3enuH - 2018. 64 c. [DnekrpoHHsIii pecypc]: — Pexxum
nocrymna: https://edu.tusur.ru/publications/7662.

2. MonekymnspHas ¢pu3MKa U TEPMOJUHAMHUKA: YUeOHO-METOIMYECKOE TTOCOOHE TI0 ay TUTOPHBIM
MPAKTHYECKUM 3aHIATHIM M CAaMOCTOATEIbHON padote / B. A. Bypnosunun - 2018. 85 c. [DnekTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/7520.

3. DIEeKTpUYEeCTBO M MarHETU3M: Y 4eOHO-METOAMYECKOE OCOOHe TI0 ay TUTOPHBIM IMPAKTHIECKUM
3aHATUSAM M camocTosTenbHOU padore / FO. A. Bypauesckuii - 2018. 137 c. [DnexTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/7729.

4. Konebanus u BOJHBI: Y4eOHO-METOAUYECKOE MOCOOHME MO ayJUTOPHBIM NMPAKTHYECKUM
3aHATUSAM B caMocTosTesbHON padote / A. C. Kiiumos, A. B. Menosnuk, 1O. I'. FOmkos - 2018. 114 c.
[DnexTpoHHEIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/7652.

5. BoiHOBasi U KBaHTOBasg OMNTHKA: Y4eOHO-METOAMUYECKOE MOCOOME MO ayauTOPHBIM
MPAaKTUYECKUM 3aHIATUAM U caMocTosTenabHoi padote / JI. B. Opnosckas, E. B. IBanoBa, A. B.
OpnoBckas - 2018. 127 c¢. [DnexTpoHHBH pecypc]: — Pexum poctymna:
https://edu.tusur.ru/publications/7694.

6. AtomHuas ¢usuka u pusuka TBEPAOTO Teya: YueOHO-METOIUUYECKOE MOCO0Ue Mo ayAUTOPHBIM
MPaKTHYECKUM 3aHATUSAM U caMOCTOsTeNnbHOU padore / A. B. Jlsuun, 10. I1. Yyxxkos - 2018. 147 c.
[DnexTpoHHEI pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/7691.
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7. KunemaTuka paBHOYCKOPEHHOTO BpalieHus: MeToauyeckue yka3aHus K jabopaTopHoi padoTte
no usuke s cTyaeHToB Beex crnernuaibHoctei / WM. 10. bakees - 2023. 13 c. [DnekTpoHHBIN pecypc]:
— Pesxxum mocrtymna: https://edu.tusur.ru/publications/10377.

8. Onpenenenrue OTHOIIEHUS TEIUIOEMKOCTEN rasza Mmetogaom Kiiemana-Jlezopma: Meroauueckue
yKa3aHus K jabopatopHoit padote / A. B. Hukonenko - 2023. 13 c. [DnexkTpoHHBIH pecypc]: — Pexum
nocrtyna: https://edu.tusur.ru/publications/10482.

9. N3yyeHue MarHUTHOTO TOJIsI KPYTrOBOro Toka: MeToauyeckue yka3aHHs K Ja00paTOpPHBIM
paboram / A. C. Knumos, A. A. 3ennn - 2023. 15 c. [DaekTpoHHbIN pecypc]|: — Pexum moctymna:
https://edu.tusur.ru/publications/10425.

10. U3ydyeHue 3aTyxamwmux JJIEKTPOMArHUTHBIX KoJieOaHWi: MeTonuyeckue ykKa3aHUS K
nabopaTopHOil paboTte 1o hu3uKe s CTYICHTOB Beex crienuanbHocTei / A. B. TronbkoB - 2023. 18 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/10393.

11. Buemnuii porosrddexr. U3yuenune 3akona CtoneroBa u mpoBepka Gopmyinsl DWHIITEIHA:
MeTtonuyeckre yKa3aHusl IO BBIIIOJHEHUIO Ta00paTOpHOU paboThI ISl CTYIEHTOB BCEX CIELMATBLHOCTEH
/ O. b. 3onoryxuu - 2024. 13 c. [DnekTpoHHBIH pecypc]: — Pexum pocrtymna:
https://edu.tusur.ru/publications/10714.

12. N3ydenne cniekTpa aTOMOB BOJ0poa: MeToanveckre yka3zaHus K Ja0opaTopHbIM padotam / A.
C. Kaumos, H. II. KongpareeBa - 2023. 18 c¢. [DnekTpoHHbIH pecypc]|: — Pexum goctyna:
https://edu.tusur.ru/publications/10385.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JIUIT
C OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPOo(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCHUIIMHBI PEKOMEHIyeTcs o0palaTrhcsi K COBpEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajibHO-TeXHHYeCKOe H POrpaMMHoOe ofecreyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUSI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

JlaGopatopusi TepMOJUHAMUKHU: yuyeOHast ayIUTOPHUs [JIsl MPOBEICHUS 3aHATUN MPAKTUYECKOTO
TUMa, yueOHasi ay IuTOpus Ui MPOBEACHHUs 3aHATUH 1abopaTtopHoro tuna; 634034, Tomckas o6nacTs, T.
Tomck, Bepmmnuna ynuua, 1. 74, 223 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJabopatopHbIit MakeT Mo TEPMOAMHAMHUKE - 6 IIT.;

- MarautHo-mMapkepHas J0CKa;

CornacoBaHa Ha noptane Ne 79285 19


https://edu.tusur.ru/publications/10377
https://edu.tusur.ru/publications/10482
https://edu.tusur.ru/publications/10425
https://edu.tusur.ru/publications/10393
https://edu.tusur.ru/publications/10714
https://edu.tusur.ru/publications/10385
https://lib.tusur.ru/ru/resursy/bazy-dannyh

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTes.

[IporpamMmMHoe obecrieueHue:

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpHBIX padoT

JlaGopaTopusi MEXaHUKU U MOJIEKYJISIPHON (PM3MKH: yueOHas ay TUTOPHS ISl IPOBEICHUS 3aHATUI
NPaKTUYECKOro THIMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHI abopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuua, 1. 74, 232 aygn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- JlJabopaTtopubie MakeTsl: "Monekymspaas gusuka" - 10 mr., "Masarauk Obepbeka" - 10 mrT.,
"Mamuna AtByna" - 3 wr., "MoMeHT unepuun" - 4 mr.;

- Konrponnep usmepennii - 10 wr.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Pacuer norpemnocreit puU3NUECKUX U3MEPEHUH;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H nMporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6mactsb, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHMUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IIPpOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
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npuema/mnepeaadyn yueOHoM nHGOpMaIMU B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS

JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3YUeHUsl
JUCIUTINHBI

9.1. Conep:xaHue OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHON
KOMIIETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (Tem) ?igﬁhé:f ey;r;: ®opmbl KoHTpoItst | OieHouHbIe MaTepuaisl (OM)
1 Mexanuka OIIK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 MonekynspHas Gu3MKa U OIIK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
TEPMOJIMHAMHKA pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 DIEKTPUIECTBO OIIK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 DyeKTpOMarHeTu3m OIIK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
5 Konebanust 1 BOJIHBI OIIK-1 3a4éT ¢ OLeHKOH Ilepeuens BOPOCOB ISt
3aueTa ¢ OLEHKOM
JlaGopatopHas Tembl m1abopaTOpHBIX PaboOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
6 BonnoBas onTuka OIIK-1 3auér c ouenkoil  |Ilepedyens BonpocoB s

3a4eTa C OILCHKOM

JlaGopatopHas Tembl m1abopaTOpHBIX padoT
pabota
TectupoBanue [IpumMepHbIii IEpeYeHb

TECTOBLIX 3aJaHUN
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7 KBaHTOBast ONTHKA U OIIK-1 3auér ¢ onenkort | [lepeuenn BOompocoB Jist

KBaHTOBasi MEXaHHKA. 3a4eTa ¢ OLCHKON
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3a/IaHU

8 AtomHas ¢uznka OIIK-1 JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb

TECTOBBIX 3a/IaHUN
OK3aMeH [TepeueHs sK3aMEHAIIMOHHBIX
BOIIPOCOB

9 ®dusuka TBEpIOTrO TENA. OIIK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBanue [IpumepHbIi nepedeHb

TECTOBBIX 3a/IaHUM
OK3aMeH [lepeuyeHp sK3aMeHAIIMOHHBIX
BOIIPOCOB

10 ®u3uka aTOMHOrO sapa U OIIK-1 TectupoBanue [IpumMepHbIil TEpeYeHb

AIIEMEHTAPHBIX YACTHII. TECTOBBIX 3a/IaHU
OK3aMeH [Tepeuens IK3aMEHAIIMOHHBIX

BOTIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JTUCIUIIIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkama oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Onenka bamner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHUE 3HAHUI OTCYTCTBHE OTCYTCTBHUE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUpPOBaHHEIE, B LIEJIOM B II€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U
MaKCUMAaJIbHOW | CHCTEMaTHUYECKHUEC yMEHHE CHCTEMaTHYECKOE
CYMMBbI 0aJLIOB 3HAHUS NpUMEHEHUE

HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. Touka ABMKETCS W3 LEHTPA CIUPAIH C PABHOMEPHO yOBIBaromeil ckopocThio. Ilpu 3Tom
BEJIMYMHA IIOJTHOTO YCKOPEHHUS TOUKH ...
BapuanTs! 0TBETOB:
1. ymenb1aercs;
2. yBEIMYUBAETCS;
3. HEe U3MCHSCTCH,

4. paBHa HYJIIO.

2. Ha aGcomoTHO TBep/0€e TeNo AeHCTBYET MOCTOSHHBI MOMEHT cuil. Kakue U3 mepeuncieHHbIxX
HW)KE BEJIMYMH U3MEHSIIOTCS 110 JINHEHHOMY 3aKOHY?
BapuanTs! 0TBETOB:
1. yrioBasi CKOpOCTb U YIJIOBOE YCKOPEHHE
2. MOMEHT UHEPIIMU U MOMEHT UMITYJIbCa
3. yriioBasi CKOpOCTh 1 MOMEHT UHEPIIUU
4. yrinoBasi CKOPOCTb I MOMEHT UMITYJIbCA

3. BennunHa MOMEHTa UMITYJIbCA T€Jla U3MEHSETCS C TEYEHUEM BpPEeMEHHU Mo 3aKkony L=t(t+2) .
Ecnu B MOMEHT BpeMeHH 2 ¢ YyIIoBOE YCKOPEHHUE COCTaBIsET 3 paja/c2, TO MOMEHT HHEPIIHH
tena (B equauiiax CU) pageH ...
BapuanTs! 0TBETOB:

1.2

W

1
.0,5
.4
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4. Ha xoHIIaXx HEBECOMOTO CTEP>KHS 3aKpEIIeHbI JIBa MAJIEHbKUX MAacCCUBHBIX mapuka. CTep:keHb
MOXET BpAIlaThCs B TOPU3OHTAJIBHOU MIOCKOCTH BOKPYT BEPTUKAIbHON OCH, MPOXOAsIeit
yepes cepeinHy cTtepkHa. CTepKEeHb PaCKPyTHIIM 0 YIIIOBOM cKopocTu . [lon gericTBuem
TPEHUs CTEPKEHb OCTAHOBUJICS, MPU 3TOM BbiAenusoch 4 J[k TtemnoTel. Ecnu cTepxenn
PACKPYTHTh 0 YTJIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEP)KHS BBIJCIUTCS
KOJIMYECTBO TEIUIOTHI (B [[k), paBHOE ...

BapuaHTbl OTBETOB:
1.0,5

2.2

3.1

4.4

5. TennoBas mamuHa pabotaer mo nukiny Kapuo. Ecnm Ttemmepatypy HarpeBaTens H
XOJIOJWJIbHUKA YMEHBIIUTh Ha 0JMuHaKoBY10 Beauuuny AT, To KIIJI nukia ...

BapuaHTbl OTBETOB:

1. yBenuuuTcs

2. HE U3MEHUTCA

3. YMEHBIIUTCA

4. ny1st OTBETa HEJIOCTATOYHO JIaHHBIX

6. Bo ckonbko pa3 yBeIUUHUTCS CpeIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI UeaIbHOTO Ta3a Mpu
MTOBBIIICHUH a0COIOTHOM TeMIepaTypsl B 4 paza?

BapuaHTbl OTBETOB:

1. He n3menuTcs
2.0,5

3.2

4.4

7. OT Kakoi U3 NMPUBEJICHHBIX HI)KE BEIMYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBJICHUE

HIeaIbHOro rasa’?

BapuaHTbl OTBETOB:

1. cuJIBI IPUTSKEHUS MEXKY MOJIEKYJIaMU

2. KHHETUYECKOM SHEPTUH MOJIEKYI

3. CHJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU

4. TOTEHIHUAIBHOW YHEPTUH B3aUMOAECHCTBUS MOJIEKYJ

8. JlJ1st N30IMPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUM YHTPOMUS CUCTEMBI. . .

BapuaHTbl OTBETOB:

1. MuHMMaNIbHA

2. MakcUMaJlbHa

3. umeeT cpeiHee apuPpMEeTHIECKOe 3HAaUCHHE
4. uMeeT OTpHULIATENIbHOE 3HAUCHUE

9. BekTop Hamps’)KEHHOCTH 3JIEKTPOCTATHMYECKOIro MOJIsl, CO3JaHHOrO MEXAy OOKIagKaMu

IUIOCKOTO KOH/IEHCATOpa HaMpaBJeH. ..
BapuaHTbl OTBETOB:
1. oT oTpHuIIATEIHLHOM OOKIIAIKH K TIOJIOKUTEIIbHON
2. B CTOpOHY BO3pacTaHus MOTEHLIMaIa
3. mapajuieapHO OO0KJIaKaM
4. B cTOpOHY yObIBaHUS MOTEHIMANIA
10. Toveunslii 3apsia +q HAXOAUTCS B LIEHTpe chepruyeckor moBepxHocTr. Ecinu 100aBuTh 3apsia —q
BHYTpPb C(hepUUecKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTU 3JIEKTPUYECKOTO MO
4yepe3 MOBEPXHOCTH CepHl. ..
BapuaHTbl OTBETOB:
1. yBenuuuTcs
2. YMEHBIIUTCS
3. paBeH HYJIIO
4. HEe U3MEHHUTCA
11. MarHuTHBINA MOTOK CKBO3b KaTYIIKY, COCTOAIILYIO u3 10 BUTKOB, U3MEHsETCS 10 3akoHy D=t(2-
t) MB6. Uemy paBua 3/|C mHayKnuu, BO3HUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeaCcTaBUTh B MUJUTUBOJIbTAX.
BapuaHTbl OTBETOB:
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12.

13.

14.

15.

16.

17.

18.

19.

1.40

2.10

3.20

4.30

3apspKeHHas 4acTHIla BIETAeT B OJHOPOJHOE MAarHUTHOE IOJI€ MEePIEHANKYISIPHO MarHUTHBIM
CWJIOBBIM JIMHUSAM. TpaekTopueil ABHKEHUS YaCTULIbI SIBIISIETCA. . .

BapuaHTbl OTBETOB:

1. npsimas

2. mapaboia

3. cnupanib

4. OKpy>KHOCTh

Kak cBsi3anb1 Mmexxy coOoit amruTyna A u sHeprus W, mepeHocuMasi BOJIHOM ?

BapuaHTbl OTBETOB:

1. Dueprus (W) nponoprimoHanbHa aMIuIATYE (A) B 4-0if CTETICHH

2. Dueprus (W) nponopunroHaabHa aMIuIUTy e (A)

3. Dneprus (W) nmponopiimoHaibHa KBapaTy aMILTATY 6! (A)

4. Oueprus (W) nponoprroHaabHa aMIuiuTy e (A) B 3-0it cTeneHn

EMKoOCTB KONe6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHMUJIACh JIIMHA U3JTy4aeMbIX JIEKTPOMAarHUTHBIX BOJIH?

BapuaHTbl OTBETOB:

1. ymensmmnace B 4 pasa

2. yMEHbIIUJIACh B 2 pasza

3. yBenuumiiach B 4 pasza

4. He U3MEHUIIACh

Kakue usmeHeHus MpOUCXOIAT PU PE30HAHCE B IIEKTPUUECKOM KOjieOaTeIbHOM KOHTYpe?
BapuaHTbl OTBETOB:

1. pe3ko pacreT 4acTora KojaeOaHui

2. Kosie0aHus 3aTyXaroT

3. yacToTta KoJieOaHUH paBHA HYJIIO

4. coBmagaeT yacToTa COOCTBEHHBIX U BBIHYKJACHHBIX KOJeOaHU

Kak Ha3bpIBalOTCs BOJHBI, B KOTOPBIX KOJIEOAHUS YaCTHULl MPOUCXOAST B NEPHEHIUKYISIPHOM
IUIOCKOCTH K HAMpaBJIeHHUIO paclpOCTPAHEHUS BOJIH?

BapuaHTbl OTBETOB:

1. nonepeunsbie

2. IpOJI0IbHBIE

3. coOCTBEHHbIE

4. KOrepeHTHbIE

[Ipu mabmonenun uHTepdPepeHnuu GuoneToBoro ceera B onbiTe OHra paccTossHue Mexmay
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Ecnu uctounuk ¢uoneToBoro csera
3aMEHUTh UICTOYHMKOM KPAacHOTO CBETa, JUIMHA BOJHBI KOTOporo B 1,5 pasza Ooxbuie, TO 3TO
paccTOsiHUE CTAHET PaBHBIM __ MM.

BapuaHTbl OTBETOB:

1. 1,33

2.3

3.1

4.1,5

[InacTUHKY U3 ONTUYECKH AaKTUBHOI'O BEIIECTBA TOJIIMHON d = 2 MM MOMECTHIIM MEXAY
napajieIbHbIMU HUKOJISIMHU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBera noBepHynack Ha yroa 30 rpaaycoB. [lone 3peHus noaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM TP MUHUMAaJIbHOW TONIIKHE (B MM) IUTACTUHKH, paBHOH ... [IpoBepeHo B renepaTope
25

BapuaHTbl OTBETOB:

1.2

2.4

3.6

4.8

Ha nuadparmy ¢ KpyriabsiM OTBEPCTHEM PaguycoM 2 MM MaJaeT HOPMalIbHO MapasielbHbIN
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My40K cBeTa AjAuHOW BoaHbI 0,5 MkM. Ha myTu nydel, npomeamunx yepe3 oTBEpCTHE, HA
pacctossHuu 1 M momemaroT 3KkpaH. B orBepcTtum nmadparmel Qs TOUKH Ha 3KpaHe
YKJIaIbIBAIOTCS 30H @penens.
BapuaHTbl OTBETOB:
1.8
2.4
3.9
4.5
20. ITo mepe HarpeBaHHs TeJla €0 CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He Habmogaercs. [lo mepe moBbleHus
TEMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
(I'xpacHoe kaneHnue! ), a 3aTeM B Oenbiii ([ /0enoe kaneHue! ). 3aKOHOMEPHOCTH U3MEHEHUSI
[[BETa CBEUEHHUS TeJa MPU HarpeBaHUU OOBACHAIOTCA
BapuaHTbl OTBETOB:
1. 3akonom Credana-bonpmana
2. 3akoHoM Kupxrodga
3. U3 IpHUBEIEHHBIX BAPHAHTOB HET BEPHOTO
4. 3akoHaMHM cMmeleHns BruHa
21. B kako# 001acTH CIIEKTpa JICKUT U3TYyUYCHHUE, UCITyCKaeMOe aTOMaMH BOJIOPO/Ia PH TIEPEX0/Ie
AJIEKTPOHOB ¢ 0oJiee JaTbHUX «OpOUT» Ha BTOPYIO?
BapuaHTbl OTBETOB:
1. B uH(ppakpacHoii 00s1acTu;
2. B BUIMMOM 0071aCTH;
3. B ynbTpaduosIeTOBOM 001acTH;
4. BO BCEM ONTHUYECKOM UaNa3zoHe JIMH BOJIH.
22. UYro HazpiBaeTcs BHENTHUM (oTodPdekToM?
BapuaHTbl OTBETOB:
1. PaccessHue KBaHTOB 3JIEKTPOMAarHUTHOTO U3IyUYEHHs HA aTOMax BEIIEeCTBA.
2. Ucnyckanue KBaHTOB 3JI€KTPOMAarHUTHOTO U3Ty4YeHHsI HArPEThIMU TEIaMH.
3. BeipbIBaHUE 3JIEKTPOHOB U3 TBEP/BIX U JKUJKUX BEIIECTB KBAHTaMU CBETA.
4. McnmyckaHue 3JIEKTPOHOB METAJIJIaMU IPU HArPEBaHUU.
23. Kakoe U3 npeAcTaBICHHBIX YPABHEHUM SIBJISETCS CTalMOHApHbIM ypaBHeHueM llpenunrepa
JUTSL YACTHIIBI B OTHOMEPHOM SIIUKE ¢ OECKOHEYHO BHICOKMMH CTEHKaMu?
BapuaHTbl OTBETOB:

dzl// 2m
2m Ze?

22 Ay+—(E+— I w =0

W hz( 47?50r)w

2
3.;L;I—A‘I"+U(x,y,z,l‘)‘P:iha—lP
2m ot
4,7'72”_,_77;’ E—m)w:O
dx h 2

24. Kakyue M3 NEPEUYMCIECHHBIX HHMXKE CIEKTPOB SABISIOTCSA HENPEPBIBHBIMU M HMEIOT
KOPOTKOBOJIHOBYIO TpaHHILy?
BapuaHTbI OTBETOB:
1. AToMmHEIE;
2. MonekysipHBI€;
3. XapaKTepuCTUIECKOTO U3ITyUYEHUS;
4. TOpMO3HOTO U3ITY4YECHHUS.
25. Yo Takoe Temmeparypa [ebas?
BapuaHTbl OTBETOB:
1. Oto TemmepaTtypa BbIpoXkaeHUsA. Huxe KoTOpoil 31eKTpOHHBIH ra3 BeaeT cebds, Kak
BBIPOKICHHBIM.
2. D10 Temmnepatypa, Ipxu KOTOPOM MPOUCXOAUT MIEPEXOL B CBEPXIIPOBOAIIEE COCTOSHUE.
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28.
29.
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37.
38.
39.

3. DTo TemmepaTypa, Npu KOTOpPOW BO30YXXIAIOTCS BCE MOJBI (4aCTOTHI) KoJieOaHUH B
KPUCTAIIMYECKON pelIeTKe JaHHOTO TBEPOro Tea.
4. 9to Temneparypa ¢Ga3oBOro rnepexoa.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

KuHeMaTuka nocTynaTesIbHOTO IBUKEHUS.

Kunematuka BpamareabHOro JBUKEHMSL.

JlnHaMuKa MaTepUaJIbHOU TOYKHU.

Kunernueckas sneprust. Pabota u MOITHOCTb.

KoHncepBatusHble cuibl. [loTeHnanbHas 3Heprus, CBA3b MEXAY MOTEHLIMAIBHON 3HEpTrUen 1
CHJION.

OcHOBHOE ypaBHEHME AMHAMHUKU BpaLIaTEIbHOTO JBM)KEHUS OTHOCUTEIBHO HEINOJBHKHOU
TOYKHU.

YpaBHEHME TMHAMUKHU BPAIIATEILHOIO JBUKEHHUSI OTHOCUTENIBHO HEIIOABUKHOM OCH.

MowmenT unepuuu, reopema lllrelinepa.

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPI M.

3aKOH COXpaHEHHUs] MOMEHTa UMITyJIbCa.

MonexymnsipHasi GU3UKa U TEPMOJINHAMHKA.

Buytpennss sueprus. Temnora u padora. [lepBoe Hauano Tepmoannamuki. 2. Kinaccuueckue
CTaTUCTHKH ((QYHKIMA pacipenesieHus: MakcBena).

Haubonee BeposiTHasA, cpeiHAS KBaJpaTUUHAsA U CPEAHSs apudMeTHIecKast CKOPOCTH MOJIEKYJT
rasa.

bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.

Tennoémkocts raza. dopmyiia Maiiepa.

YpaBHEHME COCTOSIHUS UACAIBHOIO rasa. Msomnpoueccsl.

Anunabaruyeckuii mpornecc. [lomurponuueckue npoueccsl.

Oo6parumsrii ukn Kapho.

M3MeHeHne 3HTPONUHM NpU OOpaTUMBIX M HeoOpaTUMBIX mpolieccax. Bropoe Hauano
TEPMOJAVHAMUKH.

Outponus. PU3NUECKU U CTATUCTUYECKUI CMBICI SHTPOIIUU.

OnekTpuyeckoe nose. Hanpssk€HHOCTH 2nekTpudeckoro noisd. Cunosble nuHuM. [IpuHnun

CYIEPIIO3ULUH ICKTPUYECKUX MTOJIEH.

Teopema Octporpazackoro-I'aycca 1 BEKTOpa HapsKEHHOCTH AyleKTpudeckoro noss. [lomne
0eCKOHEeYHO! OJJTHOPOAHO 3apsKEHHOM IIIOCKOCTH.

[Torenuman. Pabora cun snekrpocraruyeckoro nois. Llupkymsius BeKTopa HanpsHKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJIA.

CBs13b MeX 1y HaIPSPKEHHOCTHIO 3JIEKTPOCTATUYECKOTO OIS U TOTeHIManoM. PacueT pazHoCTH
MOTEHIUAIOB MEXKIY TOUKaMH MoJisi (00pa30BaHHOTO0 OECKOHEUHOH 3apsKEHHON MIOCKOCTHIO,
IByMsi OECKOHEUYHBIMH 3apsKCHHBIMU IJIOCKOCTSAMHU, CPEpHUYECKON MOBEPXHOCTHIO,
IPOBOSIINM IIAPOM).

Ionstpusanus qUAIEKTPUKOB.

N3menenue BekTopoB E u D Ha rpanune paszaena 1Byx IU3JIEKTPUKOB.

Pacnpenenenue 3IeKTpUUYECKUX 3apsAlOB Ha MPOBOJHMKE. HampsokEHHOCTH moss BOJIU3H
ITOBEPXHOCTHU 3aPS’KEHHOIO IIPOBOIHUKA.

OnexTpoaBrxkymas cuia. O600mEHHBIN 3aKk0H OMa JUIsi HEOJHOPOAHOTO Y4acTKa IIeTIH.
PaGora, momHOCTE, 3aKk0H J[>)koynsa-JIeHna.

PasBerBnéunsie nenu. [lpaBuna Kupxrooga.

Cratnyeckoe MarHUTHOE 1OJI€ B BakyyMme. BekTop MarHuTHOM uHaAykuuu. 3akoH buo-Casapa-
Jlannaca.

MarsuTtHO€ 110J1€ KpyroBOoro Toka. MaraurHoe 1osie JBHKYyLIETrocs 3aps/a.
3akoH AMniepa. Cuiia, 1eHCTBYIOIIAsl Ha IPOBOJAHUK C TOKOM B MArHUTHOM IIOJIE.

Cuna Jlopenna. /[BnxeHnue 3apsyKEHHON 4aCTULIBI B OJJHOPOIHOM MAarHUTHOM IIOJIE.

O¢pdexr Xomna.

[upkymnsanus BEKTOpa MarHUTHOM UHIYKIIMH.

PaboTa o nepemMerieHuio NpoBOJHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

MarnuTHOe nose B BemecTse. HaMarHn4eHHOCTh ¥ HANPSKEHHOCTh MAarHUTHOTO TIOJIA.
MarsuTHbele MOMEHTBI JIEKTPOHOB U aTOMOB.
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40. DnexTponBrKyIas cuia (3.14.c.) MHAYKIuu. [Ipupoa sBaeHus 31eKTPOMarHuTHON UHIYKITHH.

41. SIBneHue caMOMHAYKLIMH. B3auMHas HHIYyKIIUSI.

42. DHeprust MarHuTHOTO TOJISL.

43. BuxpeBoe 2JIEKTPUYECKOE MOJIE.

44. YpaBHeHuss MakcBeiia.

45. KonebGaHus 1 BOJIHBI.

46. XapaKTepUCTHKN TAPMOHUYECKHUX KOJICOaHMI.

47. CnoxeHne rapMOHHYECKUX KOJIeOaHUH.

48. KBasucrannonapusle TOKH. CBOOOMHBIE DJIEKTPOMArHUTHBIE KOJICOAHUS B KOHType 0e3
AKTHBHOT'O CONPOTUBIICHUS.

49. CB0OOIHBIE 3aTyXaOIIHE IEKTPUUECKHIE KOJIeOaHUs B KOHTYPE.

50. BrIHYXICHHBIC AICKTPUUECKUE KoaeOanus. SIBnenne pe3onanca. [lepeMeHHbIi TOK.

51. YpaBHeHuUs mI0CKOH U CHEepUIECKOI BOJIH.

52. Hanoxenwne (naTepdepenis) BoaH. CTOSIYME BOTHBI.

53. Dddext Jomnepa mist 3ByKoBbIX BOJIH. Onituueckuii 3 ekt omepa.

54. DAeKTpOMAarHUTHBIE BOJIHBI.

55. DHeprus 37€KTPOMArHUTHON BOIHBI. THTEHCUBHOCTD U UMITYJIBC 3JICKTPOMArHUTHOW BOJIHBI.

56. BonHoBas 1 KBaHTOBAs ONTHKA.

57. Nnrepdepennus ceera. Merox IOura. [llupuna nonoc uatepdepenunn.

58. NHTepdepeHiys npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW MTPO3PAYHON TUTACTHHKHU.

59. Konpua HeroToHa.

60. Hudpakmus ceera. [Ipunmun [oitrenca-Openens.

61. Meton 30H @peHend. 30HHas MIACTUHKA.

62. Qudpakmus Ha KPYTiIoM OTBEPCTUH U HEMPO3PAUYHOM JHCKE.

63. Hudpakmus oT mienm.

64. TudpakinuonHas pemeTka.

65. CnektpanbHOe pasniokeHue. Pazpemiaromnias cnocOOHOCTh PEIIETKH.

66. Qudpakius Ha TPOCTPAHCTBEHHBIX peméTKax. Judpakius peHTTeHOBCKUX JTydei.

67. lonspuzamus ceeta. [lonsipuzanus npu oTpakxeHUU U NpeaoMIIeHuH. 3akoH bprocTepa.

68. Ilonspuzamus npu JBOMHOM JIyYENTPEIOMIICHUU.

69. 3akon Mamntoca.

70. TemmoBoe m3nyuenue. 3akoH Kupxroda.

71. 3akon Credana-bonbpivana. 3akoH cMmenieHus Buna.

72. ®@opmyia [lnanka.

73. Buemnwuit potordhdexr.

74. Dddext Komnrona.

75. TopMO3HOE PEHTIE€HOBCKOE U3JTyYeHHE. XAPAKTEPUCTHUECKOE PEHTIEHOBCKOE U3ITYYEHHUE.

76. JlaBneHwue CBeTa.

77. AtoMHas pu3uKa, SJIEMEHTHI KBAHTOBOW MEXaHUKH M (PU3UKHU TBEPAOTO Tea.

78. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax Popmyina bansmepa.

79. DnementapHas teopusa bopa. OnbeiT @panka u ['epua.

80. I'mnoresa ne bpoiins. BoiHOBBIE CBOMCTBA BENIECTBA.

81. IlpuHuun HeonpeneaEHHOCTH.

82. Bomnoroe ypaBuenue llpenunrepa. ®usnveckuii cMbicn W-QyHKIUN.

83. KBaHTOBaHME YHEPTUM JICKTPOHA B OJHOMEPHON MOTEHIHAIIBHOU sIME.

84. I'maBHOE M OpOUTATLHOE KBAHTOBHIE YHCIIA.

85. IIpocTpaHcTBEeHHOE KBAaHTOBAaHKE (MAarHUTHOE KBAHTOBOE YHCIIO).

86. Cnud snektpona. OneiT Lltepna u ['epnaxa.

87. PacrnipeneneHue 3J€KTPOHOB MO SHEPreTUUYECKUM YPOBHIM aToMOB. [Ipuniun [Taymu.

88. dyHKIMA pacmpeneeHus s BRIPOXACHHOTO ra3za GepmMuoHoB. DyHKIUS pacrpeneaeHus
®epmu-/upaka.

89. ®dynkuus pacnpeaenenuss bose-OitHmTelHa.

90. ITonsiTue 0 HOpMATBHBIX KOoJieOaHUAX pemeTku. CIEeKTp HOPMaJIbHBIX KOJIEOAHHUIH PEIIETKH.
@OHOHBI.

91. Xapakrepuctuueckas temneparypa Jledas.

92. TemmoemMKOCTh TBEpABIX Tel (Teopus [edas).

93. JluHaMHKa 3JEKTPOHOB B KPUCTALTNYECKON PEIIETKE.
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DJIEKTPONPOBOAHOCTh METAILIOB.

CoOcTBeHHast TPOBOIUMOCTH TOTYIPOBOIHHKOB.
®doTonpoBoAUMOCTh (BHYTpeHHUH (HOoTOIPdEKT).
TepMoaIeKTpUUECKUE SIBICHHUSL.

p-n mepexo/.

9.1.3. IlepedyeHb BONPOCOB /IJIsl 3a4€Ta C OLEHKOM

. Kunemaruka. [locrynarensnoe npuxenue. [lyte. [lepemenienue.

CkopocTb: cpenHssa, MTHOBEHHas. MOyJb ¥ HallpaBI€HUE CKOPOCTH.

YckopeHHue: TaHT€HIMAJIbHOE, HOPMAJIbHOE, IOJHOE. YpaBHEHUS KUHEMATUKH I
PaBHOYCKOPEHHOT'O ABH)KEHUS.

PaBHOMEpHOE BpaiaTenbHoe IBUKeHUE. CBA3b JUHENHBIX U YTIOBBIX XapaKTEPUCTHK.
BpamiarenbHoe JBUXKEHUE TBEPAOIO TeJla: YIJIOBas CKOPOCTh, YII0BOE YCKOPEHHUE. Y paBHEHUS
KMHEMAaTUKH PaBHOYCKOPEHHOTO BPALATEIBHOTO IBUKEHUS.

. HCHTp MacC CUCTCMblI MAaTCpUAJIBHBIX TOUYCK. I[I/IHaMI/I‘ICCKOe YPaBHCHHUC IBUKCHUA LCHTPA

Macec.

. JAunamuka. 3akonsl HeroToHa. [IpuMenenne BTOporo 3akoHa.
. Cwia. Ilpunnun cynepnosunuu cui. PasnokeHue cui Ha cocrasistonie. Buasl cui.

Heunepuuanbaslie cuctemsl orcueTa. Cuiia MHEPLUU.

LlentpoOesxHas cuna. BiausiHue eHTpOOEKHON CHITBI HA CUITY TSDKECTH.

Kunerndeckas 3Heprust Bpallaromierocs teia.

MOMEHT CuJIbl 1 MOMEHT UMITYJIbCA OTHOCUTEIBHO TOYKU U OCH.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. Y CIIOBUSL COXPAHEHUS.

Mowment unepuuu. Teopema Illtelinepa.

3aMmkHyTas cuctema. ViMiynbce. 3aKOH COXpaHEHUsI UMITYJIbCA.

Pabota n mouiHoCTh. CBA3b pabOTHI U KUHETHYECKOW YHEPTUH.

Tpu 3akoHa HeroToHa. Buasl cuil: rpaBUTaLIMOHHAS, TSAKECTH, yIpyras, TPEHHUs.
KoncepBatuBHble cuiibl. [loTeHIIManbHas 3HEPIUsL.

MowmeHT umnyJibca Bpamarouerocs tenaa. Ilonyyenue ypaBHeHHs] IUHaMHUKU BpallaTeIbHOTO
JBUKEHHSI OTHOCUTENIBLHO HEIIOABUKHOMN OCH.

OcHOBHOE ypaBHEHHE AMHAMMKH IOCTyNaTelbHO ABMKEHHA. LleHTp macc. YpaBHeHue
JBUKEHMSI LIEHTpa Macc.

3aKOH COXpaHEHMsI U U3MEHEHHUS YHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHHUE IMHAMUKH BPAIIATEIbHOTO JBUKEHHSI OTHOCUTEIBHO TOUKHU, BBIBO/L.
CBs13b CHJIBI M TOTEHIIMAIILHOW SHEPTUHU

9.1.4. Tembl J1a00paTOPHBIX PadoT

N3ydyeHne KWHEMaTUKH BPAIIaTEIbHOTO JBUKECHHUSL.

N3ydenue pacnipenenenus Makcsesnia.

W3ydeHue 31eKTpoCTaTUYECKOTo MOl Ha MOJEIH.

Onpenenenue qUAIEKTPUUECKON TPOHUIIAEMOCTH TBEPABIX AUIIEKTPUKOB.
W3y4yeHre MarHuTHOTO TOJISl KPYTOBOI'O TOKA.

N3yuenune 3aryxaromux KoJeOaHui.

N3yuenune BBIHYKICHHBIX KOJICOAHUH.

Nzydenue nutepdepeHun 1a3epHOro U3IydeHus.

Nzydenue qudpakiuu OT MIEH.

N3ydeHne TerioBoro U3my4eHus.

. M3zyuenue BHemHero dhoTodddekra.
. 3yueHune cnektpa Bogopoaa.
. Onpenenenne NIMPUHBI 3aIIPEIICHHON 30HBI 10 TEMIIEPATyPHOM 3aBUCUMOCTH OOpaTHOTO TOKa

UonA.

. V3ydeHune TyHHETHLHOTO IMO/A.
. Mzydenue BHyTpeHHero ¢otorddexraro

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uziaraercs B (Gopme, mpenanoiaramplileii caMoCTOATEIbHOE MBIILICHHE
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CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUalU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHUMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX

®DopMBbI KOHTPOJIS U OIICHKH
Kareropuu o6yuaronmxcs

MaTCpHaIOB

pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM 1Jid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;
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— B IIeYaTHOM popMe ¢ YBEITMUCHHBIM MIPUPTOM;

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOoCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHH OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHST HHPOPMAaITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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