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PABOYASA MPOrPAMMA YYEBHOMN OUCLUUNNUHBI
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1. Wudp n HaumeHoBaHWe HanpaBneHus NOAroTOBKK / cneunanbHOCTH:
05.03.06 3konorus 1 NpMpoaonoNb30BaHUE

2. Mpodcunb NoAroToBKy / cneuuanusauma: [eoakonorung;

3. Ksanudmkauums (crenens) BbIMYCKHUKA: Gakasasp

4. ®opMa oBy4eHUs: ounas

3. Kacheppa, oteeuatowas 3a Peanusaunio AUCUMNNUHLI: Kadeapa IKCHEPHMEHTATBHOI
duzuKH

6. CoctaButenu nporpammebi: HectepeHko [lonuta [MaenoBHa, kammumar dusuko-
MaTeMaTU4eCKUX HaYK, JoLeHT

7. PexoMeHaoBaHa: kadenpoii JKCIepuMenTanLHon ¢usnkn 04.07.2023r. npoTtokon Ne 7

8. YueOHbIN rog: 2023/2024 CemMectp(bi): 3

9. Uenu wu 3apaum  yyeBHoIA AUCLUUNNUHBI:  00y4aronuiics  [OMKEeH OCBOUTH
(yHIaMeHTaNbHEIe paszeNnbl GU3HKH (MexaHuKy, MOJNEKYIIPHYIO GU3HKY U TePMOAUHAMUKY,
HIEKTPOIMHAMHKY W ONTHMKY, OCHOBBI aTOMHOW M SEpHOM (DU3HKM), YMETb HCHOJ/IB30BaTh
TeOPETHHeCKHe 3HAHMS PH3HIECKUX 3aKOHOB B TPOJeCCHOHATLHOM NesTelbHOCTH

10. MecTo yuye6HoM AUCUMNAUHBI B cTpykType OOM:

AvcumnnnmnHa oTHocuTes k 6a30Boi YacTu.

TpeboBaHMA K BXOOHLIM 3HAHMSM, YMEHUAM 1 KOMNEeTEeHUMAM: oBy4Yatowmincs A0OMKEH B
MOMHOM 06beMe 3HaTb LLUKOMbHbINA KypC b13UnKK, yMeTb pellaTh NpocTeilume husnyeckmne
3afaqn, ANCUMNMNHBI, ONA KOTOPbIX AaHHas OUCUMNAMHA SBRsSeTcs npeaLwecTeyLWwei:
ANCUUNNHBI NPOECCUOHANBHOro LMKNa.

11. MnaHupyembie pesynbTaThl oby4yeHusa no AvcuunnuHe/moaynio (3HaHus,
YMEHUs, HaBbIKW), COOTHECEeHHbIe C NnaHWpyeMbiMU pe3ynbTaTaMu OCBOEHUSA



11. MnaHupyemble pe3ynbTaThbl
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obyyeHuss no ApucumnnvHe/moayno (3HaHUA,

YMEeHUsi, HaBblKA), COOTHECEHHble C NMaHUpyeMbiMU pe3yribTaTaMX OCBOEHUS
ob6pasoBaTenbHOM NporpaMmbl (KOMMNeTEHLUSAMU BbINYCKHUKOB):

KomneTteHuus MnaHnpyemble pedynbTaTbl 00y4eHus

Koa HassaHue

OrllK-1 | CnocobeH NPUMEHSATb | 3HAaTb: OCHOBHBIC 3aKOHBI MEXaHHWKH, TEPMOJIUHAMHKH,
6a3oBble  3HAHMSA B | 3JEKTPOMArHeTH3Ma, OIITUKU U aTOMHOM (DM3HKH;
obnactu
MaTeMaTU4YEeCKMX N | yMETb: MNPUMEHATb 3aKOHbl (OU3MKM U MeToabl
€CTECTBEHHbIX HayK, | TEOpPeTMYECKOro n 3KCNepMMeHTarnbHOro
3HaHUS nccnegoBaHns B reorpauyecknx nccnegoBaHnsax
dbyHAaMeHTanbHbIX

pasfgenos Hayk o 3emne
npu BbINONTHEHMM paboT
reorpadguyeckon
HanpaBneHHOCTU

BrnageTb: MeTodaMW WCCNedoBaHUM W aHanuM3om
NOMNyYeHHbIX pPe3ynbTaToB, KyNbTypOW MbILUNEHUS,
CNOCOOHOCTLI0 K 0606LWeHno, aHannay, BOCMPUSATUIO
MHpopmauumn, NocTaHoOBKeE Lenu M BblIbOpy nyTen ee
JOCTUKEHUS.

12 . O6bemM AUCLUNIUHBbI B 3a4€THbIX eAnHULIaX/Hacax B COOTBETCTBUMU C YYE€OHbIM
nnaHom — 2/72.

dopma NpoMeXXyTOYHOM aTTecTauum savem.

13. Buabl y4ue6HOM paboTbl

TpyaoemKocTb (4achbl)
. B Tom Mo cemecTpam
Bug yuebHon paboTbl Bcero uncne B
UHTEepaKkTuB 1 cem. 2 cem. 3cem
How cbopme
AyauTopHbIE 3aHATUSA 50 50
B TOM YuUCre: nekymm 16 16
npakTu4eckme
naboparopHble 34 34
CamocTosTenbHas pabora 22 22
WToro: 72 72
dopma NpoMEXYTOYHON aTtTecTaumm 3avyer
13.1. CopepxxaHue pa3genoB AUCLUMNIIUHbI
Ne HanmeHoBaHue pasgena
CogaepxaHve pasgena AncunninHbl
n/n OUNCLUMNNUHDBI
1 Mpeamer 1  3agaydn n3mkn.  MeTtoabl N3M4YECKoro
Beenenne pea A P A P
nccneaoBaHus.
2 MatepuanbHasa Tovka. Cuctema otcyeTa. [IBUXKeHne Tena: nyTb
N nepemMelleHne, CKOpoCTb M yckopeHue. PaBHoyckopeHHoe
KiHEeMaTUKE NpSMONUHeNnHoe  ABwXeHuMe. KpMBONMUHENHOe  OBWXKEHME:
HOpManbHOE ¥ TaHreHuuansHoe yckopeHue. BpalieHve Bokpyr
HEMOABW)XHOW OCW, YIroBasi CKOPOCTb, YITIOBOE YCKOPEHME,
CBS3b NMIMHEHOW U YrIOBOW CKOPOCTH
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OuHamuka matepuanbHom
TOYKM

MHepunanbHble cucteMbl otcyeTa. [lepBbln 3akoH HbloToHa..
Cvna Btopor 3akoH HbtoToHa. TpeTtuid 3akoH HbloToHa.
Mmnynbc. 3akoH coxpaHeHus nMmnynbca.

Pabota n aHeprus

Mexannueckas pa60Ta. HOTGHHI/IaHLHaH U KHUHCTHYCCKasd OHSHCPIHs.
3aKoH COXpPAaHCHUA MOJIHOM MEXaHUYECKOI OHCPIrUu.

OuHamuka TBEepaoro tena

MomenT HHEpLUMHU W MOMCHT CHJIbIL: OCHOBHOH 3aKOH JUHAMHKH
BpamaTeJIbHOIO JABWKCHUS BOKPYT HeHOI[BH)KHOﬁ ocu. MoMeHT

HUMITyJIbCa. 3akoH COXpPAaHCHUA MOMCHTA UMITYJIbCa.

HeI/IHepHI/IaJ'IBHHe CUCTEMBbI
OTCUCTa

Ilepexon k HemHepUHUATBbHON cucTeMe oTcuera. CUITbl HHEPIIUU:
WHEPIHS T[OCTyIaTelbHOMY YCKOpeHuio, cuia Kopuomnuca,
IEHTPOOSKHAsI CUJIA.

MexaHu4eckne konebaHus

I'apmonnueckue KoneOaHus. YpaBHEHHE FapMOHHUYECKHX KOJIEOaHUI.
3aryxatomye KoneOaHus. BbiHyXaeHHbIE KoneOaHus. BonHOBOI
npoluecc. Y paBHEHUE BOHBL.

Cunbl ynpyrocTu

Yopyrue u  Heynpyrue gedopmanuu.  Bumer  medopmaruii.
Hampsokenue B matepuane. 3akon [yka gnsa  gedopmanun
pacTsDKeHus-cKaTusl M caBura, MoAyinb HOHra, kod(QuireHT
ITyaccoHa, MOlyJIb CBUTA.

MexaHuka »xumgkoctu

YpaBHeHHe HenpepbIBHOCTH. Y paBHeHHe beprynnu. Cuna TpeHus npu
JJAaMHUHapHOM  JIBJKEHUM  Bs3KoHM  xkuzakoctu. lloBepxHocTHOE
HATSKEHHUE. JlaBnenue WCKPUBIICHHOU IIOBEPXHOCTH.
KanunnsipHelesBiaeHus.

10

TennoBas aHeprusa un
Temneparypa.

TepmoanHammnyeckasa cucteMma u ee onucaHue. VigeanbHbin ras.
OCHOBHOE ypaBHEHME MOMNEKYNSPHO-KUHETUYECKOM Teopum.
YpaBHeHve MeHngeneeBa-KnanenpoHa. W3onpoueccel.
PacnpepenenHne MakcBenna. PacnpegenenHne BonbumaHa.
BbapomeTtpunyeckaa dopmyna. CrteneHn cBobogbl MOSEKyn.
Teopema O paBHOpacnpegeneHMn 3SHeprum Mo CTEeneHsiMm
cBobobl

11

IIepBoe HayasI0 TEPMOJMHAMUKH

Konuuectso TEIIOTHI. BuyTpennsis JHEpPrus. Pa6ora
TEPMOJMHAMUYECKOM cUCTeMbl B Ipouecce. IlepBoe Hauaino
tepmoguHamMuku. TemnoeMkocTs. TennoeMKoCcTh H30IpPOLECCOB.

12

AnmabaTudeckuil mporecc

CymHocTh  aquadaTHYeckoro Impoliecca. YpaBHEHHE aauadaTel B
KoopIuHaTax p-V.

13

Bropoe Hauano TepMoAMHaMUKU

Hamnpasnenue mnpoTekaHus U HEOOPaTMMOCTb TEPMOJUHAMHUUYECKUX
npoleccoB. TemIoBble MalIMHBI U UX Kij, nukia Kapro. DHTponus

npotiecca 1 cucTeMsbl. [IpHHIMIT Bo3pacTaHus SHTPOIHUH. .

14

PeanbHbin ras. ®asosble
nepexonbl.

PeanbHbin ras. YpaBHeHue BaH-gep-Baanbca. Kpueblie Bah-
nep-Baanbca. Kputnueckass temnepatypa. das3oBbii nepexop,
«KMOKoCTb-rasdy. Tennora pasoBoro nepexoga.

15

OnekTpnyeckoe
B3aMMOOencTBme

OnekTpuyeckoe none. BeKTop HanpsiKeHHOCTW 3MeKTPUYECKOro
nonsi. 3akoH KynoHa. Teopema "aycca-OcTporpaackoro.

16

PaboTta anekTpunyeckoro nons
N noTeHuman

PaboTta, coBepllaemasi 3reKTPUYECKUM MOJIEM Hag 3apsgoM.
lNoTeHuman AMEeKTPOCTaTN4ECKOro nosns. MpuHUMN
cynepnosvmuun.  IKBUMNOTEHUManbHble noBepxHocTn. CBA3sb
HanNpsHKEeHHOCTM M NoTeHUMana nosns.

17

OnekTpnyeckoe nose B
BelllecTBe

MPOBOAHWKKM, OMSMNEKTPUKM M MNonynpoBoAHukM. OcnabneHve
BHELLHEro  nons B AuanekTpuke.  [ManekTpudeckas
npoHuuaemocTb. [poBOAHWK B  3MEKTPOCTaTUYECKOM More.
AnekTpnyeckas €MKOCTb. KoHgeHcaTop. OHeprus
KoHZAeHcaTopa. [NoTHOCTb SHEpPruM 3NeKTPUYECKOro Nors.

18

[OCTOSHHBIN ANEKTPUYECKUNA
TOK

Onpepenexne Toka. lNnoTtHocTb Toka. Cuna Toka. 3akoH Oma
ana  ydactka uenu. ConpoTuBrneHMe nNpoOBOAHMKA. 3akoH
Ixoyns-NeHua. Mictounnk 30C. 3akoH Oma ans nonHom uenw.

19

MarnutHoe none

NcTtouHmkn marHutHoro nomns. [one ABwkylleecs 4YacTuubl.
Bektop MarHuTHOW uHAYKUMW. MarHUTHbIN MOMEHT KOHTypa
ctokoM. 3akoH buo-Caspa-Jlannaca. lMone npssMOnMHENHoOro
NPOBOAHMKA C TOKOM.

20

Cunbl B MarHATHOM nore

Cuna Awmnepa. Cuna JlopeHua. TpaeKktopun [OBWKEHUS
3apsHKEHHBIX YacTyL, B MarHUTHOM MNorie.
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21

MarHuTHoe none B BelllecTBe

MapamarHeTkn 1M AnamarHeTukn. Bektop HamarHM4YeHHOCTMW.
deppomarHeTuku.

22

SﬂeKTpOMaFHVITHaﬂ MHAOYKUNA

3akoH SJ'IeKTpOMaFHI/ITHOIZ MHOYKUNN, 3aKOH Cbapa,u,eﬂ. I'IpaBMno
JleHua. CaMOI/IH,D,yKLI,I/Iﬂ. MH,D,yKTMBHOCTb NpoOBOAHMKA C TOKOM.
|/|H,D,yKTI/IBHOCTb KaTYLLKW. SHepFI/Iﬂ MarHuTHOro nong.

23

SﬂeKTpOMaFHMTHbIe

konebaHud

NoeanbHbIn konebartenbHbIN KOHTYP. YpaBHeHune
konebarteneHoro koHTypa. ®opmyna TomncoHa. KoHTyp ¢
3atyxaHueM.  BblHyxaeHHble — koneGaHusa.  [NepemeHHbIN
ANEKTPUYECKOM TOK.

24

aﬂeKTpOMaFHMTHbIe BOJTHbI

Cuctema ypaBHeHun Makcsenna B Bakyyme v cpefe. BonHosoe
pelweHre. CBA3b BEKTOPOB 3NEKTPUYECKOW HanpsXXeHHOCTU U
MarHUTHOW MHOYKUUW B 3NIEKTPOMArHUTHOM BOSHE.

25

FeomeTqueCKaﬂ M BOJTHOBaA

onTuKa

LWkana ANEeKTPOMarHUTHbIX BOJTH. 3aKoHbI reomeTpmquKon
ONTUKWN.

26

WHTepdepeHums

UHTepdepeHumss OT [BYX KOrepeHTHbIX WCTOYHUKOB CBETa.
Ycnosust MakCMMyMOB U MUHUMYMOB. NHTepdepeHumns B TOHKUX
nnactuHkax. Konbua HbtoToHa.

27

Oundbpakumsa

Ycnosua  Habniogenus  audpakumn.  30Hbl  DpeHensi.
Oudppakuma Ha ogHon wenu. [OdudpakumoHHas pelueTka.
Ycnosust rnaBHbIX MaKCUMYMOB.

28

Monsapwusaumsa

EctectBeHHbIn 1M nonsgpu3oBaHHbIM  cBeT.  [1nockocTb
nonapusaumm, nNNockoctb konebaHuin. 3akoH bproctepa. 3akoH
Mantoca. [BoriHoe nyyenpenomMreHue. Monsipoungpbl.
OnTnyeckas akTMBHOCTb BeLLeCTBa.

29

BsanmopelictBme ceeTa C

BEeLLEeCTBOM

Oucnepcua  ceeta. Knaccuyeckas  Teopust  gucnepcuu.
HopmanbHas n aHomanbHasi aucnepcus. PaccesiHve cBeTa.
MornoweHune ceeTa, 3akoH byrepa.

30

KBaHTOBbIE CBOMCTBA CBETA.
MoHsTWe 0 KBaHTOBON hU3NKe

KBaHTOBO-BONMHOBOM  gyanuam. JHeprnsi  KBaHTa  CBeTa.
dToacbbekT. YpaBHeHue JnHWTEVHaA pAns  doTtoaddekTa.
3akoHbl BHewHero ¢ortoaddekra. BonHoBble cBoncTBa
MUKPOYacTuLL. BonHoBas dyHKUMS. KeBaHTOBaHMe
MUWKPOBENWYMH. JHEPreTUYECcKn CreKkTp atoma, MOMeKysbl,
KOHAEHCMPOBaHHON cpefbl. CNekTp n3ny4eHns-nornoLieHns.

31

OnemeHTapHble YacTuLbl 1
dyHOaMeHTanbHble
B3aumopgenctTemsa. ATomHoe

aapo

CocTaB 1 ocHoBHble napameTpbl aaep. Anbda-, 6eta- n ramma
pacnagbl atOMHbIX s4ep. AnepHble peakuun. TepmosigepHbIn
CUHTES. Onpepenexne 3rieMeHTapHoOm yacTuLbl.
Xapaktepuctnkn 4Yactuy. Knaccudumkaums  arnemMeHTapHbIX
yacTtuu. KpaTtkas XapaktepucTuka yeTblpex TMNoB
B3aMMOLENCTBUN.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne Bugbl 3aHsATMI (4acoB)
HanmeHoBaHue pasgena
n/ CamocTosTenbHasi
OVCUUNIIUHBI Jlekumm | MpakTtnyeckne | JlaGopaTopHblie Bcero
n paboTta
1 Beenenne 0,5 0,5
2 KuHemaTuka 0,5 2 2,5
OnHamuka
3 MaTepuanbHON TOYKK 0.5 2 2.5
4 Pa6oTa n sHeprus 0,5 0,5
5 [vHamunka TBEpPAOro 05 > o5
Tena ’ '
6 HGI/IHepL[I/IaJILHLIe CHUCTEMBbI 0,5 0,5
oTCcUucTa
7 MexaHun4yeckne 1 > 3
KonebaHusi
8 Cwvinbl ynpyrocTu 0,5 2 2,5
9 MexaHukKa XungkocTtun 0,5 2 2,5
10 TennoBasi aHeprnsa u 0.5 05
Temnepartypa.
11 IlepBoe Hagano 0,5 2 2,5




TCPMOANHAMUKHA
12 | AnmabaTWyeckuii mpouecc 0,5 2 2 34,5
13 Bropoe Hauano 05 05
TCPMOANHAMUKHA
14 PeanbHbin ras. ®asoBble 05 ° 05
nepexogbl.
15 3neKTpquCKoe 05 ° 25
B3aMMoaencTene
16 PaboTa anekTpuyeckoro 0.5 5 25
nons u noteHuman
17 OnekTpuyeckoe norse B 0.5 > 25
BelllecTBe
18 |_|OCTO$|HHvaM 1 > 3
ANEKTPUYECKUIA TOK
19 MarHuTtHoe none 0,5 0,5
20 | Cunbl B MarHMTHOM norne 0,5 2 2,5
21 MarHuTtHoe none B 05 > 25
BelllecTse
22 OnekTpomarHutTHas 0.5 > 25
NHAOYKUNS
23 OneKkTpoMarHuTHble 1 > 3
KonebaHus
o4 OneKkTpoMarHuTHble 0.5 > 5 45
BOJIHbI
o5 eomeTpunyeckas u 0.5 5 05
BOJHOBas onTuKa
26 WHTepdepeHums 0,5 2 2,5
27 Oundpakums 0,5 2 2,5
28 Monsapwusaums 0,5 2 2,5
29 B3anmopencTteue ceeta 05 > 25
C BELLLECTBOM
KBaHTOBbIE CBOWCTBA
30 ceeTa. [MoHaTME O 0,5 2 2,5
KBaHTOBOW dhun3nke
OnemMeHTapHble YacTuLbl
31 n beH,D,aMeHNTaJ'II:HbIe 05 > 25
B3aUMOAENCTBUS.
ATOMHOE sap0o
UToro: 16 34 22 72

14. MeToan4yeckue ykasaHma Ans odoyvarowmxcs no 0CBOEHUIO AUCLUMNIIUHDI
PaboTa ¢ KoHCnekTaMu Nekuun, BbINOMHEHWE 3a4aHW TEKYLLEN aTTecTaunn, oTBETbI Ha
BOMPOCHI TECTOB, BbIMOSIHEHNE NPaKTUYECKNX NabopaTopHbIX paboT.

15. MNMepeyeHb OCHOBHOM U AOMONHUTENLHOW NnUTepaTypbl, PeCypCOB MHTEPHET,

HeoOXoaUMBbIX AN OCBOEHUA AOUCUMUNIIUHBI (CrIucoK numepamypbl  OGOPMASemcs 6
coomeemcmeuu ¢ mpebosarHuamu OCT u ucrionb3yemcs obwasi ck8o3Hasi Hymepauus Ond ecex sudos
UCIMOYHUKO8)

a) OCHOBHas nutepaTtypa:

Ne n/n McTouHuK

1 Tpodwmmosa T.U. Kypc dmauku / T.N. Tpodmmosa - M.: Academia, 2006. - 557c.

2 Tpodwmmosa T.U. Kypc dmauku / T.UN. Tpodmmosa - M.: Beicwias wkona, 2004. - 541c.
0) gononHuTenbHasa nuTepaTtypa:

Ne n/n NcTouHUuK

3 "pabosckuin B.N. Kypc domsukm / P.U. 'pabosckuii - CI16. [n gp.]: JlaHb, 2006 - 607 c.

B) MHPOPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTerbHbIE PecypChbl:
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Ne n/n NcTouHnk
4 lib.vsu.ru

16. MNMepeyeHb y4ebHO-MeTOAQNYECKOrO obecneyeHus ANA CaMOCTOATEeNIbHON paboThbl
(y4ebHo-memoduyeckue pekomeHdayuu, rnocobus, 3adayHuku, Memodudyeckue ykasaHUsi Mo 8bINo/IHEHUK
npakmu4eckux (KOHMpPosibHbIx) pabom u dp.)

Ne n/n NcToYHMK

1 MpakTuKyM nNo mexaHuke u monekynsapHon cmauke / cocT. A.C. CngopkuH u ap. - Boporex: UMLU BIY ,
2008 - 92 c.

2 MpakTKyM no anexkTpuyecTBy n marHeTuamy / coct. A.M. Conoayxa u gp. - Boponex: UIML BI'Y , 2008 -
84 c.

3 JlaGopaTopHbI NpakT1KymM No BOSTHOBOWM U kBaHTOBOM onTuke / cocT. J1.[1. HectepeHko n ap. - BopoHex:
mg Bry,2017-6lc.

17. UHcpopmMaLMOHHBbIE TEXHOSOMMU, UCNOoSIb3yeMble ANA peanv3auum y4ebHowm
AUCLUMNIINHBLI, BKNOYasa nporpaMmMHoe obecnevyeHne u MHPOPMaLMOHHO-
cnpaBoOYHble CUCTEMbI (MPU HEOBXoAUMOCTH)

18. MartepmanbHo-TexHM4Yeckoe obecnevyeHne AaucuunnuHbl: Ob6opygoBaHue
nabopatopui obLero ranyeckoro npakTukyma kadpenpbl aKCnepuMmeHTanbHON OU3NKK:

- nabopaTtopHas yctaHoBKa "MaTtemaTuyeckmn MasTHUK";

- nabopaTtopHas ycraHoBka "TpudunapHbii noasec”;

- nabopaTopHas ycTaHOBKa Ansi onpeaeneHms KoadduuneHTa BHYTPEHHETO TPeHUN";

- nabopaTtopHasi yCTaHOBKa ANSA oOnpeaesieHns OTHOLWEHUS yAernbHbIX TennoemMKoCcTen
rasos;

- nabopaTopHasi yCTaHOBKa AN M3y4yeHUsa uHTepdgepeHumn ceeta MoaynbHbli y4ebHbIn
komnnekc MYK-OB;

- nabopaTtopHasi ycTaHoBKa Ana u3ydeHusa gudpakumm ceeta MoaynbHbii y4ebHbIn
komnnekc MYK-O;

- nabopaTopHas ycTaHoBKa Ansi n3ydeHnsa nonspusaumm ceeta OrB-05-4-1, MYK OB;

- nabopartopHasa yctaHoBka "M3yyeHue BHeluHero cotoaddekta" MoaynbHbi y4eOHbIN
komnnekc MYK-O.

- nabopaTtopHasi paboTa ANA M3yYeHUs 3aKOHOB TEMMOBOro M3anydeHus MoaynbHbIn
y4ebHbIn komnnekc MYK-OK

19. ®PoHA OLEHOYHbIX CPEeaAcCTB:

19.1. MNepeyeHb KOMNETEHLMI C YKa3zaHueM 3TanoB hopMupoBaHUus u
nfaHupyembIX pe3ynbTaToB 00yyeHus

Kog un MnaHupyemble pesynbTaTbl 00y4eHus Otanbl
coaepxaHue (mokasaTenu QOCTMKEHUS 3a4aHHOro YPOBHS dopMMpoBaHmus o0C
KOMMeTeHLn OCBOEHUS KOMNETEHLUMM NOCPEACTBOM KOMMeTeHLMn (cpencTra
(vnv ee yacTn) POPMMNPOBaHUSA 3HAHWIA, YMEHWUIA, HABBIKOB) (pasgenbl (Tembl) OLEHMBaHWS)

AVCUMNAWHBI Unu
MOAYns U nxX
HaVMeHOBaHWeE)

3HaTb: (QyHmaMeHTanbHbIE paszensl  QU3NKK Tect Ne 1
(MexaHuKy, MOJICKYJISIPHYO busuky U 2- Kunematuka 3 -
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OrIK-1 TEpMOMHAMUKY, JJIEKTPOAMHAMHUKY W OITHKY, OdvHamuka
OCHOBEI aTOMHOU U SiICPHOH (pr3mKm) mMaTtepuanbHOM TOUKK
4 -PaboTa u 3Heprus
5 -OnHamuka
TBEpaoro Tena 6 -
HCI/IHepHI/IaHLHLIC
CHCTEMEI OTCYeTa 7 -
MexaHu4yeckue
konebaHusi 8 -Cunbl
ynpyroctu 9 -
MexaHuKa XnakocTu
yMeTb: HCIOJIb30BaTh TCOPCTUYCCKUC 3HAHUA
(U3HMYECKHX 3aKOHOB B  MPO(ECCHOHANBHOM 10 - Tennosas
IEATEIbHOCTHU 3Heprma n
Temnepartypa 11 -
IlepBoe Hauano
TEpMOIVHAMUKH 12 - Tect Ne 2
AnnabaTrnuecKkuit
nporecc 13 -Bropoe
Ha4yaso
TEPMOIVHAMUKU 14 -
PeanbHbil ras.
dasoBble nepexoabl.

OrliK-1 3HaTb: (dynmamenrtambHble pasmensl  ¢Qusnku | 15 - QnekTpudeckoe | Tect Ne 3
(MexaHHUKY, MOJIEKYJISIPHYIO (10763719 u | B3aumogencTteme 16
TEpMOJIMHAMUKY, JJIEKTPOAMHAMHMKY M ONTHKY, | - PaboTta
OCHOBBI aTOMHOM U SIAEPHOM (prU3HKH) 3NEeKTpUYeCcKoro

nonsa n noteHuuarn
17 - OnekTpnyeckoe
nose B BELLECTBE
YMeTb: ucnonp3oBaTh TeoperHdeckue 3HaHUs | 18 - [TOCTOSAHHbIV Tect Ne 3
¢u3MYecKUX 3aKOHOB B HPOGECCHOHATBHOU | ANEKTPUYECKUA TOK
JIEATEIHLHOCTH 19 - MarHuTHoe none
20 - Cvnbl B
MarHuTHom none 21 -
MarHutHoe none B
BeLlecTBe
Bnapgetb: ucnonb3oBaTb 0asoBble 3HaHUA | 22 - Tect Ne 3
dyHOaMeHTanbHbIX pas3genoB  u3nkM B | QnekTpomMarHUTHas
obwen, doumanyeckon " coumanbHo- | MHayKums 23 -
3KOHOMMYECKOM OneKkTpoMarHuTHble
reorpagouu konebaHusi

OrK-1 3HaTb: ¢yHnameHtanmbHble pasgenbl  Gm3uku | 24 - Tect Ne 4
(MexaHHKY, MOJIEKYIIAPHYIO buznKy U | QneKkTpomarHuTHble
TEPMOIMHAMUKY, 3JEKTPOAWHAMHKY W ONTHKY, | BOMHbI 25 -

OCHOBBI aTOMHOM U SIICPHOH (HH3HUKH) "eomeTpuyeckas u
BOIHOBAas onTuKa 26
- NHTepdepeHums
27 - Ondbpakumsa 28 -
Monsapusaums
YMeTb: HCIoNb30BaTh TeOpeTHYecKue 3HaHus | 29 - Tect Ne 4
¢msmuecknx 3akoHOB B mpodeccuoHansHO | B3anmopgencrtsue
JIeATEbHOCTH CcBeTa C BelLeCcTBOM
30 - KBaHTOBBIE
CBOWCTBa cBeTa.
MoHaTre o
KBaAHTOBOW om3mke
Bnagetb: wucnonb3oBaTb ©0as3oBble 3HaHMSA | 31 - QnemeHTapHble | TecT Ne 4

dyHOAMEHTanNbHbIX  pasfgenoB  (OU3NKUM B
obLwen, domsmnyeckon " couunanbHo-
3KOHOMUYECKOWN

reorpadun

yacTuubl 1
dyHOaMeHTarnbHble
B3auMOAeNncTBus.
ATOMHOE s8ap0




| MpomexyTouHas aTTrecTaums KM

19.2 OnucaHue KpuTepueB U LIKanbl OLEHUBAHUA KOMNETEHUUWA (pe3ynbTaToB OOy4YeHUs)
npuv NPOMeXyTOYHOM aTTecTaLuumm

Mpuwmep:

[na oueHnBaHWs pe3ynbTaToB 00y4eHWs Ha 3a4eTe MCMOMb3yHTCA cregyowme nokasaTenu
(8YHbI n3 19.1):
1) 3HaHMe y4yebHOoro matepuana v BrnageHne NoHATUHLIM annapaTtoM (OU3NYECKNX 3aKOHOB;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;
3) yMeHne nnncTpnpoBaTth OTBET NpuMepamu, haktamu, JaHHbIMU Hay4YHbIX UCCrea0BaHUM;
BNageHue MOHATUMHBIM annapaToMm (U3ankM (ee TeopeTUYECKMMM OCHOBaAMU OUCLMMINHDI),
CMOCOBHOCTL MANNKCTPUPOBATL OTBET MpuMepamu, haktamn, JaHHbBIMU HaY4YHbIX UCCeaoBaHWUN,
NPUMEHNATb TEOPETHUYECKNE 3HAHUS ANS PELUEeHNsI NPaKTUYECKNX 3a4au.

[nsa oueHBaHuns pesynbTaToB 0byYeHUs Ha 3a4eTe NCMONb3yeTCa — 3a4TEHO, He 3a4TEHO
CooTHoLleHMe NokasaTenemn, KpUTEPUEB U LKarbl OLLEHUBaHUS pe3ynbTaToB 0by4veHus.

YpoBeHb
Kputepun oueHMBaHNsE KOMNETEHLNN cchopmmpoBaH Llikana oueHok
HOCTU
KOMMNeTeHLUN

lNonHoe coomeemcmeue omeema obyyvarowezocs ecem | [loeblweHHbIl 3avem
nepeyucnieHHbIM  KpumepusiM.  [lpodeMoHCmpupos8aHo  3HaHUe ypOB8eHb
¢yHOameHmarbHbIX pa3denos QU3UKU (MexaHUKU, MOJIEKYspHOU
u3UKU U mepMOOUHaMUKU, 3r1eKmpoduUHaMUKU U OfMUKU, OCHO8
amomHol U  50epHOU  (DU3UKU),  YMeHuUe  UCo/1b308amb
meopemuyeckue 3HaHUsT hU3UYECKUX 3aKOHO8 8 rpogheccuoHaribHoU
dessmenibHOCMU.

Omeem  Ha  KOHMPOJSIbHO-U3MepUMeErbHbIU  Mamepuarn  He ba3zoenlli 3auem
coomeemcmeyem OOHOMY U3 [1epeyqucsieHHbIX rokazamernel, HO ypOBeHb
obyuarowuticas daem npasuribHble omeembi Ha OOrMOSTHUMESbHbIE
80r1pOoChlI. HedocmamoyHo rpPoGeMOHCMpPUPOBaHO 3HaHue
¢yHOameHmarbHbIX pa3denios QU3UKU (MexaHUKU, MOJIEKYspHOU
QU3UKU U MepMOOUHAMUKU, 3[EKMPOOUHaMUKU U OMNMUKU, OCHO8
amomHoUi u 10epHoU hu3UKU).

Omeem Ha  KOHMPOJMbHO-U3MepumerbHbIl  Mamepuan  He | [lopozoenbil 3auem
coomeemcmeyem sitobbiM 08yM U3 MEPEYHUC/IEHHbIX MoKa3amered, ypOBEHb
obyqarowjutica Oaem HeronHble omeembsl Ha OOroIHUMEsbHbIe
sornpockl. [JeMoHcmpupyem YacmuyHble 3HaHusi hyHOamMeHmarbHbIX
pasdenoe  u3UKU  (MexaHuKu,  MOMIeKynsapHol  ¢busuku U
mepMoOUHaMUKU, 371IeKMpPOOUHaMUKU U OfMMUKU, OCHO8 amoMHOoU U
s0epHoU ¢hu3uku), doryckaem Cyu,ecmeeHHble owubKu rpu ebigode

opmyin.

Omeem  Ha  KOHMPO/IbHO-U3MePUMErbHbIU  Mamepuarn  He - Hezauem
coomeemcmeayem nobbIM MpPeM U3 MEPEYUCTIEHHbIX rokazamered.
Obyvarowuticss OeMOHCmMpUpyem OmpbIBOYHbIE, ¢hpazMeHmapHbie
3HaHusi, doriyckaem 2pybbie owubKu npu ebieo0e ¢hopmyri,

19.3 TunoBble KOHTPONbHbIE 3aAaHUA UNU UHble MaTepuanbl, Heo6xoAuMble ANS OLEHKMU
3HaHUW, YMEeHWW, HaBbIKOB W (MNK) onNbiTa A[EeATeNbHOCTU, XapaKTepusyllwue 3Tanbl
c¢hopMmupoBaHus KOMNeTeHLUN B NpoLecce 0OCBOeHMA 0bpa3oBaTeNnbHOM NPOrpaMmbl

19.3.1 MNMepeyeHb BONpPOCOB K 3a4eTy:



1. Marepuanbnas Touka. Cucrtema oruera. [1yTh 1 nepemenienmne, CKOpocTb U
YCKOpEHHUE.

2. KpuBOoIuHENHOE JBUKEHUE: HOPMAIBHOE U TAHT€HIMAJIBHOE YCKOPEHHE.

3. BpaleHue OTHOCUTENBHO HEMOABUKHOM OCH. YTIIOBasi CKOPOCTb, YIIIOBOE
YCKOpEHHUE.

4. NuepunanbHbie cucTeMbl oTcueTa. [lepBbiii 3akoH HproTOHA.

5. Cuna. Bropoii 3akon HbrotoHa.

6. Tperuii 3akoH HproToHa.

7. Mexannueckas pabota. Kunetnueckas v moTeHIIMATbHAS SHEPTUsl. 3aKOH
COXpPAHEHUSI TTOJTHOM MEXaHUYECKOU YHEPTUH.

8. UmnynbC. 3aKOH COXpaHEHUSI UMITYJIbCA.

9. MOMEHT MHEPLIUHM MATEPUAIBHON TOUKHU U MATEPUATBLHOTO TeJla. MOMEHT CUIIBI.
10. OCHOBHO# 3aKOH JUHAMUKH BpalllaTEILHOrO ABMKEHUS. MOMEHT UMITYJIbCa.
3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA.

11. HeunepumanbHabie cuctembl otcuerta. LlenTpobexnas cuia. Cuna Kopuonuca.
12. l'apmoHnveckue kosieOanus. YpaBHEHUE TrapMOHUYECKUX KOJICOaHMIA.

13. 3aryxaromiue KoiaebaHusl.

14. BeinyxeHHbIE KOJieOaHus. Y paBHEHUE BOJIHBI.

15. Yupyrue u Heynpyrue aedopmanuu. Buasl nepopmaruii. Mexanudeckoe
HaIpsKEHUE B MaTepHae.

16. 3axon I'yka. Moayns FOnra.

17. MexaHuKa ®UJIKOCTU. Y paBHEHHE HENIPEPHIBHOCTU. Y paBHEHUE bepHyIu.
18. Cuna TpeHus npH JJAMUHAPHOM TE€YEHUU BS3KOHN KUIAKOCTH.

19. TloBepxHOCTHOE HaTsKEHHE. JlaBlIeHHME UCKPUBIICHHON MOBEPXHOCTH.
Kanunnsipuslie sBieHusI.

20. Tepmogunamuueckas cucrema. MaeanbHblil ra3. OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. Y paBHeHne MeneneeBa-Kiamnepona.

21. N3onpoueccel. Pacnpenenenue Makcgesia.

22. Pactipenenenue bonsimana. bapomerpuueckast popmyia.

23. Crenenu cBoOObI MOJIEKYJ. Teopema 0 paBHOpACIpeIeICHUH SHEPTUU 110
CTENEHSIM CBOOOIBI.

24. TernnoTa u paboTa TepMOAMHAMUYECKOM cUCTEMBI B Mpoiiecce. [lepBoe Hayano
TEPMOJANHAMUKHU.

25. TennoeMkocTh. TemI0eMKOCTh U30MPOIIECCOB. DHTPOIIHS TIPoIecca U CUCTEMBI.
26. Annabatnuueckuid mpouecc. Y paBHeHHE aauadaThl.

27. Bropoe Hayano tepMoauHamMuku. HanpasneHue nporexkanusi 1 HEOOpaTUMOCTb
TEPMOJIUHAMHUYECKUX MPOLIECCOB.

28. Temnoseie mamunsbl. [ukim Kapro. Kog nukita Kapho.

29. Peanbublii Ta3. YpaBHeHue Ban-aep-Baansca. Kputnueckast remmeparypa.
30. Dnekrpuueckoe noiie. MIcTouHuku 3nekTpudeckoro nojs. HanpsxkeHHOCTh
3NEKTprYeCcKoro nmois. 3akoH Kymnona.

31. Teopema I'aycca-OcTtporpaackoro.
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32. PaboTa 31eKTpUYeCcKOro noJis 1o nepeMenieHuto apsaa. [loteniuan
AIEKTPOCTATUYECKOTO MOJIS.

33. DKBUINOTECHIUAIBHBIE TOBEPXHOCTHU. CBA3b HAIPSKEHHOCTH U IMOTEHIMATA.
34. DnekTpudeckoe 1mose B BemecTse. 1 IpoBOTHUKY, TUANEKTPUKHU U
nonynpoBoaHuku. [lonspuszanust TUAIEKTPUKOB.

35. [IpoBOAHUK B 3JIEKTPOCTATUYECKOM IT0JIE€. DIEKTPUUECKAsT EMKOCTb.
Konnencartop. DHeprus KOHAEHCATOPA. INIOTHOCTh YHEPTUH HJIEKTPUUECKOIO MOJIS.
36. IlocTostHHBIN 35eKTpruUecKkuil TOK. Cuna Toka. [I1oTHOCTE TOKa.

37. 3akon Oma miig yyactka nenu. ConpoTUBIEHUE NPOBOAHUKA. 3aKOH [0y -
Jlenna.

38. Croponnue cuibl. DJC. 3akon Oma 1715 TOJTHOM LETH.

39. MarautHoe nosne. Bekrop MarautHoi nHAyKuKu. 3akoH bruo-Caspa-Jlannaca.
40. Cuita Amnepa. Cuina JlopeHua. Tpaektropun ABUKEHUS 3apSKEHHBIX YaCTHUIL B
MAarHMTHOM TIOJIE.

41. MarnutHoe noJie B BelecTse. [lapaMarHeTUKY U JuaMarHeTUKHU.
deppomMarHeTuk. BeKTop HaMarHH4eHHOCTH.

42. DOnextpomarauTHas nHaykuus. 3akoH Papanes. [Ipasuiio Jlenna.

43. U yKTUBHOCTb. SIBIE€HHE CAMOUHAYKIIMHU. DHEPTHUSI MATHUTHOTO TOJIA.

44. KonebatenbHblil KOHTYp. YpaBHEHHE NMPOCTEHIIEro KOJIeOaTeIbHOTO KOHTYpA.
45. TlepeMeHHBIN 2JIEKTPUUYECKHI TOK.

46. CucteMa ypaBHeHH MakcBesuia.

47. llIkana 31€eKTpOMarHUTHBIX BOJIH, ONITUYECKUI qUara3oH. 3aKOHbI
r€OMETPUYECKON ONTHKH.

48. SIBnenue unrepdepenuu. MuarepdepeHns ot AByX KOrepeHTHBIX HCTOYHUKOB
CBETA.

49. Unrepdepenius B TOHKUX TutacTuHKaX. Kombiia HeroToHa.

50. Iudpaxius cBeToBBIX BOJH. 30HBI Ppenensd. Judpakius Ha OHOM mIeH.

51. dudpakimonHas pemnieTka. Y cJIoBUsSI MAKCUMyMOB 1 MUHHUMYMOB.

52. EcTecTBEHHBII U MOJSPU30BaHHbIN cBeT. 3akoH bproctepa. 3akoH Mamroca.
53. BzaumopelicTBue cBeTa ¢ BelecTBOM. Kiaccuueckast Teopust AUCIIEPCUM.

54. 3akoHBbI paccesiHUs U MOTJIOIIECHHS CBETA.

55. KBanroBas teopus cseta. Dotoaddexr. YpaBuenne DWHIITEHHA IS
dotorddexra. 3akonsl BHeNTHETO HoTOIPdeKTa.

56. BosiHoBBIe cBoMcTBa MukpouacTuil. [Toctynarsl bopa.

57. CoctaB atomHOTO sifipa. Anbda-, 6eta-, raMMa-pacnaabl aaep. SAnepHbie peakium.
58. DneMeHTapHbIEC YaCTULIbl. XapaKTEPUCTUKU U KiIacCU(UKALIUS dJIeMEHTapHBIX
yacTtull. YeTbIpe TUIa B3aUMOICHCTBUM.

19.3.2 TecTOBbLIE 3apaHuA
1. JlaiiTe onpeneneHue, 4To Takoe MaTepuaibHas Touka?
2. 3anumute GopMyay HOPMAIBHOTO YCKOPEHUS MPU JBUKEHUH IO OKPY>KHOCTH.
3. Yro Takoe uHepums?
4. Yto Takoe MMIYJIbC MAaTEPUAIIBHOTO TeJa?
5. YTto Takoe NOTEeHUHAIbHAS YHEPT U ?
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6. 3anumure GopMyTy MOMEHTA CUJIbI B BEKTOPHOU (hopme.
7. 3anuiute GopMyny HEHTPOOEHKHOMN CUIIBI.

8. 3anuiuTe ypaBHEHUE 3aTyXaIOUMX KOJICOaHUH.

9. Uro Takoe monepeyHas BoJHa?

10. 3anumure ypaBHEHHE HENPEPHIBHOCTH.

1. Uro cocraBnsieT cucteMy oTcuera?

2. 3anummute GopMysy YrIOBOM CKOPOCTH.

3. Kakue cucreMsl OTCUETa HA3bIBAKOTCS HHEPLUAIBHBIMU?

4. Chopmynupyite 3aKOH COXpPAHEHUS UMITYJIbCA.

5. 3anumure Gopmyny s NOTEHIHAIBHON SHEPTUU yIpyro 1ehopMUPOBAHHOTO
TeJa U Teja MOJHATOTO HaJ 3eMJIeH.

6. 3anuiuTe OCHOBHOW 3aKOH JMHAMHUKHU BpalIaTeIbHOTO JBUKEHUS.
7. 3anumure Gopmyny cuibl Kopuomnuca.

8. 3anuinTe 3aKOH 3aTyXaloUUX KOJIeOaHUH.

9. Uto Takoe mpoa0JibHAsl BOJIHA?

10. 3anumure ypaBHeHue beprymn.

1. Yo Takoe uaeaJbHBINA ra3?

2. 3anumuTe ypaBHCHUE U HAPUCYITE TpaduK H30TEPMHUUYECKOTO Mpoliecca.

3. YUro nmpencrasisieT coboit pacnpenenenue Makcpesnia?

4. ChopmynupyiTe TeOpeMy O paBHOPACIIPEIEICHUH SHEPTHH 110 CTEIICHAM
cBOOO/IBI.

5. Yemy paBHO YHCIIO CTeneHel cBOOOIBI y MOJIEKYN Bo3ayxXa?

6. UTo Takoe BHYTPEHHsISI SHEPTUsi?

7. 3anumute GopMyITy TEINIOEMKOCTH TMPH MOCTOSHHOM 00BheME.

8. B mporiecce akcniepuMeHTa BHYTPEHHSA SHEPTHS Ta3a yMeHbIIWIach Ha 13 kJ[k, u
OH TOJIY4YHJI OT HarpeBartessi KOJIMYEeCTBO TEII0ThI, paBHoe 3 k/[k. Uemy paBHa
paboTta? Pacmupsics uiau cxxuMalics ras B mporecce?

9. 3anummTe ypaBHEeHHE aabaTUYECKOTO MPoIiecca B KOOPANHATAX JaBJICHHE -
o0BeM.

10. ChopmynupyiiTe BTOpOE HadaIo TEPMOJTUHAMUKH.

1. ChopmynupyiiTe OCHOBHBIE TIOJIOKESHHSI MOJIEKYIISIPHO-KMHETHIECKOM TEOPHH.

2. 3anummute ypaBHeHue MenzaeneeBa-Knanelipona st mpou3BOJIbHONM MAaccChl rasa
m.

3. 3anummre pacnpenenenue bonpimana (6apomerpudeckas Gopmyna).

4. Yemy paBHO OTHOILIEHHE yaeabHbIX TeroemkocTel Cp u Cv nis Bo3ayxa?

5. 3anummrte Gopmyy s BHYTPEHHEH SHEPTUH UICATBHOTO Ta3a.

6. Uto Takoe aguabaTudeckuil mporecc?

7. Hapucyiite rpadguk nukia KapHo B KoopAuHaTax JaBlIeHUE - 00bEM U 0003HAUBTE
KaXIbI TPOIIECC, U3 KOTOPBIX COCTOUT LUK KapHo.

8. TerutoBor naBurartenp nonydaer or Harpesarenss 7200 k/[k TemwioTsl u oTAaer
xonoamnbHuKy 5600 k/[x. Kakos KII/[ TersmoBoro nBuraresns?
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9. 3anumure ypaBHeHHE ainadaTUYECKOTO Mpoliecca B KOOPAUHATAX O0BEM -
TeMIeparypa.
10. Yro Takoe sHTpONIUA?

1. Uro Takoe 35eKTpruUecKoe mnojue?

2. ITbumeKa, nMeromas 3apan +1,62107° Ko, mpu ocBemennu norepsiia ogue
anekTpoH. KakuM cran 3apsi NbIIIMHKHY ?

3. 3anumure GpopmMyny NOTEHLKAA JIEKTPUUECKOTO OISl TOYEUHOTO 3aps/ia.

4. Yto Takoe BEKTOp MoJsipu3auuu?

5. [IBa oTpuuaTeabHbIX 3apsaaa -q U -2q Haxoaarcs Ha paccTosiHun 20 Mm. 3apsiibl
B3aMMOJIEHCTBYIOT ¢ cuitoii 1,810 H. KakoBo 3HaueHME Kak10r0 3apsaa’?

6. 3anumure GopMyITy MOJTHOTO COMPOTUBIICHUS MMPOBOIHUKA.

7. 3anumute 3akoH OMa IS ITOJTHOM IETIH.

8. UTo Takoe MOTOK BEKTOPa HAMPSYKEHHOCTHU AJIEKTPUUECKOTO OIS ?

9. UTo Takoe 3JIEKTPUIECKUI TOK?

10. Kak u3MeHuTcs cujia B3aMMOJICHCTBUSA IBYX TOUECUHBIX 3apsiIOB MPU YBEJIUYECHUHU
KaXXJI0T0 3apsiaa B 3 pa3a, eCiii pacCTOSTHUE MEXly HUIMH YMEHBIIUTD B 2 pa3a?

1. B ueM 3akitogaeTcsi OCHOBHOE CBOMCTBO 3JIEKTPUUYECKOTO OIS ?

2. 3anumure Teopemy I'aycca-OcTporpaackoro.

3. Uto Takoe 3KBUIMOTEHIIMATbHBIE IOBEPXHOCTU?

4. MeTamnueckas IjIacTUHA, UMEIOIas OTPUIIATEIbHBIN 3aps -8e, "mpuodpena" 8
31eKTpOoHOB. KakuM crai 3apsii miacTuHbI?

5. Kak u3MeHuTcs cuia B3auMOAEHCTBUS IBYX TOUEUHBIX 3apAI0B IPU YBEJIUYEHUH
Ka)KJIOT0 3apsiga B 3 pa3a, €ciid pacCTOSIHUE MEKly HUMU YMEHBIINUTH B 2 pa3a’?

6. JlaiiTe onpesieieHne, 4YTO TAKOE yACIbHOE CONPOTUBIICHUE?

7. Kama maciia, Macca KOTOpOu 107* T, HaXOIUTCA B DJIEKTPUYECKOM II0JIE BO
B3BEIIEHHOM cocTosTHUM. Hanpsk€HHOCTB AekTpruueckoro nois papHa 100 H/K.
HeobOxonumo onpenenuTs 3apsij] Karid Macia.

8. Urto Takoe cuiia Toka?

9. 3anummte GopmMysy eMKOCTH YEIUHEHHOTO MTPOBOJHUKA?

10. 3anumute hopmyty sl HAMPSHDKEHHOCTH M TIOTEHIIMANA I TOY€YHOTO
ANEKTPUUYECKOTO 3apsiia.

1. 3anumure cuctemy ypaBHeHU MakcBeia.

2. IlapannenpHO BHUCAILIEMY NPOBOAHUKY, IO KOTOPOMY TEYET AIEKTPUUYECKUM TOK,
pacloNoXUId APYrol MPOBOJHHUK, COEIAWUHEHHBIA C HMCTOYHUKOM TOKa. YTO
MPOU30UAET C MPOBOAHUKAMU MPHU 3aMbIKAHUHU LEMH, B KOTOPYIO BKIIOYEH BTOPOU
MIPOBOJIHUK?

3. Uto Takoe MarHeTUKu?

4. Chopmynupyiite npasuio Jlenua.

5. UTo Ha3bIBa€TCs MOTOKOM BEKTOPA MAarHUTHOW MHIYKIIWU ?

6. Ha pucynke n3o0pakeH mpoBOAHUK C TOKOM, TOMEIIEHHBIN B MAarHUTHOE TOJIE.
Crpeiika yka3pIBaeT HaNpaBJICHUE TOKA B TPOBOAHUKE. BEKTOp MarHuTHOU
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VHIYKIWHA HaIIPaBJICH NEPIECHANKYJIIAPHO INIOCKOCTU PUCYHKA OT Hac. Kak
HanpapJ€Ha CWia, AEUCTBYIOIIAs HA MPOBOJHHUK C TOKOM?

K X :
I B
L A

7. B 3aMKHYTOM BHTKE IIPOBOAHKKA cOnpoTHBIeHHEM 2-102 OM MIrHOBEHHOE
3HAYEHUE UHAYKIHOHHOIO ToKa paBHO 5 A. Uemy paBHa O/IC nunaykunu?

8. Hapucyiite cxemy npocrteiiinero kojaedaTeIbHOro KOHTypa U 3alulInuTe, 4emMy
paBeH NepuoJi KojaeOaHuit 1711 Hero.

9. Onpenennure MHAYKIUIO OJHOPOJHOTO MAarHUTHOTO TOJIsA, B KOTOPOM Ha
NPOBOAHUK JIMHOM 20CM, pacnoIOKEHHBIN 1o yriaoM 30° K TUHUSIM UHAYKIWH,
nercteyet cuna 0,2H, ecnu o HeMy NPOXOIUT TOK 8A?

10. Hapucyiite rpaduku 3aBUCUMOCTHU 3apsAJia U TOKa OT BPEMEHH B KoJeOaTelIbHOM
KOHTYDE.

1. 3anumure GopMyny MAarHUITHOTO MOMEHTa KOHTYpa ¢ TOKOM B BEKTOPHOM BHJIE.
2. B yeM 3akirouaercs sIBJIEHUE CAMOMHAYKIUN?

3. 3anumure GopMyy 11s cuibkl JIopeHIia B BEKTOPHOM BHUJIEC.

4. YeMy paBE€H MarHUTHBIN [MOTOK Y€pe3 KOHTYp UHAYKTUBHOCTHIO 20 MI'H nipu cuie
ToKa 3 A?

5. Uem xapakrepusyrorcs auamarietuku? [IpuBennute npuMepsl BEIECTB,
OTHOCSIIIIMXCS K TUaMarHeTHKaM.

6. DIIEKTPOH U MPOTOH BJIETAIOT B OJHOPOAHOE MAarHUTHOE MOJIE MEPIIEHIUKYIISIPHO
BEKTOPY MarHUTHOW MHIYKIIMHU C OIMHAKOBBIMHU CKOPOCTSIMU. YeMy paBHO
OTHOILIEHHUE MOJYJEHN CUJI, IEHUCTBYIOIIMX HA HUX B 3TOT MOMEHT BPEMEHH CO
CTOPOHBI MAarHUTHOTI'O MOJIs?

7. Kak ©3MEHUTCS SHEPTHSI MATHUTHOTO TOJISI CO3[JJaHHOTO0 TOKOM, €CJIM CHIIy TOKa
YBEJIUUUTH B 2 paza’?

8. 3anummuTe 3akoH OMa JJ1d 1Ny IEPEMEHHOTO TOKa.

9. C kakoil cuioi B3aUMOJIEUCTBYET KaXKbIii METP ABYX MapajlieIbHbIX
MIPOBOJHUKOB O€CKOHEYHOW ITTMHBI U HUYTOKHO MAJIOTO CEUEHUs, PACTIONOKEHHBIX
Ha PacCTOSIHUM 2 M OJUH OT APYTrOoro B BaKyyMe, €CJId CHJIa TOKA B IIPOBOJTHUKAX
paBHa 2 A?

10. ChopmynupyiiTe 3aK0H 3JIEKTpOMarauTHON nHayKiuu dapanes.

1. Yto coboii mpeAcTaBisieT CBET?

2. YTto Takoe KOrepeHTHbIE BOJIHbI?

3. 3anumuTe yclIOBHE MAaKCUMYMOB [Jisi MHTEPPEpPEHLHH OTPAKEHHOTO CBETa B
TOHKUX IJIACTUHKAX.

4. Yem otnmuaetcst qudpaxuus Openens ot audpakuun Opaynrodepa?

5. 3anuIInuTe yCI0BUE MAKCUMYMOB ISl TU(PPAKIIMOHHON PEIIETKH.

6. 3anummuTe 3ak0H Maroca.

7. B ueMm 3akitodaeTcs BJICHUE pACCESIHUS CBETa?
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8. 3anuiuTe, KaK CBsI3aHa CKOPOCTh CBETA U JUIMHA CBETOBOM BOJIHBI B BAKYyME.

9. CosiHEUHBIN CBET HE MPOXOJIUT YEPE3 JIBa MOJIIPOUJIA, €CIIU UX OCH CKPEIIEHBI M0/]T
MpSMBIMU yTJIaMu. YTO MpOU30MAET, €CIM MEXAY STUMU MOJISIPOUIaAMU TOMECTUTD
TPETHH, OCh KOTOPOTo 00pa3yeT ¢ OCSAMHU JIBYX APYTUX MOJISIPOUTIOB yroi 45°7

10. Yro mnpoumsoiger ¢ AudpakUMOHHOM KapTUHOM HAa OJHOW IIENH, €ClIH €€
MMOMECTUTh BMECTO BO3/lyXa a) B BOAY; 0) B BaKyyM?

1. OO0BsicHUTE, B UEM 3aKJIIOYAETCs sABJICHUE BHEIIHETO (hoTodddexra? 3anummre
ypaBHeHHE DUHIITeHHA 1711 BHEUIHero GoTo3ddekra.

2. Cdopmynupyiite OCHOBHBIE 3aKOHBI BHEIIHETO (oTOd(hPeKTa.

3. Kpacnas rpannna ¢potorddexra uccieryemMoro Metaiia COOTBETCTBYET AJIMHE

BOJIHBI AKp = 600 HM. [TpHu ocBerIeHnN ATOTO METaJlJIa CBETOM JIJTMHON BOJHBI A
MaKCUMaJbHasi KHHETUYECKasi SHEPTUsl BHIOUTHIX U3 HEro ()OTOAIEKTPOHOB B 3 pasa
MEHBbIIIC SHEPTUH Tajaroiiero ceera. Kakopa jjiiHa BOJIHBI A TIAJIAIOIIETO CBETa?

4, [Tpu ocBemeHnn KaToaa BaKyyMHOTO (hOTORJIEMEHTA TTOTOKOM
MOHOXPOMAaTHYECKOTO CBETa MPOUCXOIUT BhIOMBaHUE (PoTodeKkTpoHOB. Kak
U3MEHUTCS MaKCUMAaJIbHAsI KHHETHYECKasi IHEPTHs (DOTODICKTPOHOB MPU YBEIUYSHUH
4acTOThI MAJIAI0IIEr0 Ha KaTo/ CBeTa B 2 pa3a?

d. Chopmynupyiite noctynatsl bopa.

6. B uem 3axnmrodaeTcst OCHOBHBIE BBIBOJIBI U3 onbiTa Pesepdopaa mo paccessnuto
O-4acTuIr?

7. 3anuimuTe ypaBHEHUE PAJUOaKTUBHOTO paciiaja Mo NpeBpalieHUI0 MOJOHUS B
BUCMYT 2%2 0 B BUCMYT Zjé% Bi

8. UYrto Takoe nepuo] nonypacmnaaa? 3aluiinTe 3aKOH paJu0aKTUBHOTO pacmaja.
Q. Onpenenute 3HEPTUIO, BELACIUBIIYIOCA MPH MPOTEKAHUU CIEAYIOMIEH

Ty, 1 4 4
peAKIHH: sLI+ 1H_> >He + 5He

10. Tlepeuncnure OCHOBHBIC THIBI (DYHIAMECHTAIBHBIX B3aUMOJCHCTBUHN U
0XapaKTEpU3YUTE UX.

MNMepe4yeHb 3agaHMn ANA NpoBepPKU chopMUPOBAHHOCTU KOMMNETEHLUK:

1) TecTOBbIE 3apaHUA:

npocTble
1. YTo BXOOQMT B CUCTEMY OTCcYeTa?
a) Teno oTcyeTa, cMcTemMa kKoopaunHaT; 0) Teno oTcdeTa, Yachl; B) TENO OTCYETa, CUcTemMa
KoopauHart, Yacbl; ) TeNno oTcyeTa, CMCTEMA KOOPAMHAT, Yackl, CUCTEMA MaTepuarbHbIX
Ten
OTBeT: B
2. Yto Takoe agnabatunyecknin npouecc?
a) aTo npouecc 6e3 TennoobmeHa C OKpyxalollewm cpenon; B) 3TO MpOLECC Npu
HENn3MeHHOW Temnepartype; ) 3To Npouecc Npu NOCTOSSHHOM o6beMe; ) 3TO Npouecc npu
NOCTOSIHHOM AaBNEeHUN
OTBeT: a

NOBbILEHHOW CNOXHOCTU
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3. UTo Takoe anekTpuyeckoe none?

OTtBeT: 3TO none, KOTOpOoEe o6pa3yeT09| BOKPYIr 3J1eKTpnu4eCcknx 3ap4anoB, OCHOBHOE
CBOWCTBO KOTOpOro - AencTBoBaTb Ha AJ1EKTpUYEeCKmne 3apdnbl C CUION.

4. Kakne cBeToBble BOSHbI 6yﬂ,y CHNTATbCA KOFepeHTHbIMI/I?

OTBeT: y KOTOpbIX OOMHAKOBasi 4YacTtoTa M MNOCTOsIHHAsi BO BPEMEHW pasHOCTb (a3
KoneobaHun.

2) pacyeTHble 3aAayu:

1. Kak uameHuTCs cuna B3aMMOAEWCTBUS ABYX TOYEYHbIX 3apsiAoB MpWU YBENUYEHMU
Kaxxgoro 3apsiga B 3 pasa, ecrnv paccTosiHue Mexay HAMU YMEeHbLUWTL B 2 pa3a?

PeweHwne: 3annwiem 3akoH Kyr|0Ha Ans CUNbl B3aMMOAENCTBUS ABYX 3apAaaoB

E—k qlr2q2

Ecnu kaxgbin 3apsg ysenuuutb B 3 pasa, TO cuna ysenuuutcs B 9 pas, n ecnu
paccTosHMe yMeHbWwnTb B 2 pasa, TO cuna yesenuuutcs B 4 pasa. T.0. B utore cuna
yBennuntbesa B 36 pas.

OTtBeT: B 36 pa3 yBenuuutcs.
3) Acce
Moyemy ABMXEeHWE MONeKyn Ha3biBaeTCH TENoBbIM?

Monekynbl Nto60oro BellecTBa HAXOAATCA B HEMPEPLIBHOM ABMXEHUU. CKOPOCTb ABVXEHUS
MOIEKyI CBsi3aHa C TemnepaTypoi BellecTBa, U3 KOTOPOro COCTOUT dpmanyeckoe Teno.
Uem Gonblle CKOPOCTb ABMXKEHMSI MOIEKyNn — TeM Bbille TemnepaTtypa Tena. [oaTtomy
ABWXEHME MOSEKYI Ha3blBaeTCs TENMOBbLIM ABUXKEHUEM.

19.4. MeToau4yeckMe MaTepuanbl, onpegensowme npoueaypbl OLEHUBAHUS 3HaAHWM,
YMEHUN, HaBbIKOB U (MNK) oNbiTa AeATeNbHOCTU, XapaKTepM3yHLmX 3Tanbl GPopMUpoBaHUA
KOMMeTeHLnN

OueHKa 3HaHUIN, YMEHMWI N HaBLIKOB, XapakTepuaylowas atanbl GOpMMPOBaAHNS KOMMNETEHLNI
B pamMKax MW3y4YeHUs OUCLMNIIMHBbI OCYLEeCTBNAeTCA B XOA4e TeKylwen U MpOMEXyTOYHOW
aTTecTauun.

Tekywaa atrectaums NpoBoAUTCHA B coOTBeTCTBMM C [MonoxeHnem O Tekylwen atrectaumu
obyyvarolmxca no nporpamMmmam Bbiclwero obpasoBaHus BopoHeXckoro rocygapCTBEHHOMO
yHmBepcuteTa. Tekywas arrectauus npoBoautcsas B dopme(ax) MUMCbMEHHbIX paboT
(koHTpOMbHLIE, TecTbl, nabopaTtopHble paboTtbl); TecTupoBaHus. KpuTepun oueHMBaHUS
npvBeneHbl BbILLE.

MpomexyToyHas aTTecTaumsi NPOBOAMTCA B COOTBETCTBUM C [MonoxeHneM O NpOMEXyTOYHOWN
aTTecTaumm obyyaroLmxca no nporpamMmmam BbiCLLEro obpas3oBaHus.

KoHTponbHo-u3MepuTenbHble MaTepuanbl NPOMEXYTOMHOW aTTecTauuy BKIoYaloT B cebs
TeopeTnyeckme BOnpocChl, MO3BOMSIOLMNE OLEHUTb YPOBEHb MOSNyYEHHbIX 3HAHWIA.
MNpyv OLEHMBaHWM UCMOMb3YKTCH KaYeCTBEHHble LUKanbl OueHoK. KpuTepun oueHuBaHUS
npuBeeHbI BbiLLE.
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	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями выпускников):

