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PABOYAA MPOrPAMMA YYEBHOWU AUCLUMIINHbI
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‘1. lWundcp n HaumeHoBaHUe HanpaBneHUsa NOAroTOBKN / cneyManbHOCTH:
05.03.02 leorpacua

2. Mpochunb NnoaAroToBKK / cneumnanusaums: OKOHOMMYECKAA U coumanbHas reorpapus

3. KBanudmkaums (cTeneHb) BbiNyCKHUKA: Gakanasp
4. dopma obyyeHHUA: OYHas

5. Kadenpa, oTBevawuasn 3a peanusauuio  AUCUMUMJIUHBI: kachegpa
3KCNEPUMEHTaNbHON UN3NKN

6. CoctaBuTEnu nporpammbl: HectepeHko Jlonuta lNaBnosHa, kaHauaaT dunanko-
MaTemMaTu4eckux Hayk, AOUEHT

7. PekomeHAoOBaHa: kacdheapoi 3KCnepuMeHTansHOM prsnkm 31.08.2022 npoTokon Ne 1
8. Yuebubit roa: 2022/2023 CemecTtp(bl): 1

9. lUenu u 3agauM Yy4yeOGHOW AUCLUMIIUHDLI: obyyalowmnca [OMmKeH 0CBOUTb
chyHOAamMeHTanbHble  pasgensl  PU3MKN (MexaHiky, MOMNEKYNAPHYl0  (U3NKy 1
TEpMOANHAMUKY, 3MEKTPOAUHAMWUKY U OMTWKY, OCHOBbI aTOMHON W AAEPHON U3NKKM),
YMETb WCTONb30BaTh TEOPETUYECKNE 3HAHUS (USUYECKNX 3aKOHOB B npodeccnoHanbHowu
AEATENBHOCTN

10. MecTo y4eOHOWM AMCUUNNUHbI B CTPYKType OONM: AducuunnumHa OTHOCUTCA K
6a30Boil yacTu Bnoka 1 — [OucunnnuHel (moaynu) denepanbHOro rocynapCTBEHHOro
obpasoBaTenbHOro  CTaHgapta  BbICLUEro npodpeccMoHanbHoro  obpasoBaHua  no
Hanpaenexuto noarotoskn 05.03.02 «eorpacms» (6akanaspwar).

JaHHoW AuUCUMNNUHE MPEALIECTBYIOT U3YYEHUH ANCLMNINH LLUKONBbHBIA KypC (PUNKN 1
MaTeMaTuku, BbiCLIAsi MaTemaTuka, BekTopHas anrebpa. Kypc «dusukn» sABNsAeTcs
6asoBbIM ANs BCex Hanpasnenwi Gakanaspa. [aHHasa aucuunnvHa npeallecTsyet



11. MnaHupyeMble pe3ynbTaTbl OOyYeHUss No AucuMniuHe/MoAaynio (3HaHUA,
YMeHUsi, HaBblKA), COOTHECEHHble C NMaHUpyeMbiMU pe3yfibTaTaMU OCBOEHUS
obGpasoBaTenbHOM NporpaMmbl (KOMMNEeTEHLUSAMU BbIMYCKHUKOB):

KOMI'IeTeHLI,MFI I'InaHMpyeMble pe3ylibTaThbl O6yLIeHMFI
Koa HassaHue
OllK- | Ucnonb3yer  0GasoBble | 3HATb: OCHOBHBIC 3aKOHBI MEXAHHWKH, TEPMOJIUHAMHKH,
1.2 3HaHuA PU3NYECKUX | IIEKTPOMArHETH3Ma, ONITUKU M aTOMHOW (DU3UKH;

3aKOHOB UM aHanusa
dU3NYECKUX  ABMEHUN
npv BbINOSIHEHUN paboT
reorpadguyeckon
HanpaBfieHHOCTU

YyMeTb: MNpPUMEHSATh  3aKOHBI  (DU3WMKH W METOJBI
TEOPETUYECKOTO W IKCIICPUMEHTAILHOTO HCCIICTOBAHUS B
reorpaduuecKux UCCIIeI0BAHUSIX;

BrnageTb: MeTodaMW WCCNedoBaHUM W aHanuM3om
NOMNyYeHHbIX pPe3ynbTaToB, KyNbTypOW MbILUNEHUS,
CMOCOBHOCTLIO K 0600LLEeHMIO, aHanM3y, BOCNPUATUIO
MHpopmauumn, NocTaHoOBKeE Lenu M BblIbOpy nyTen ee
JOCTUKEHUS.

12 . O6'beM QUCLUMNIINHBI B 3a4eTHbIX eAuHMLax/4yacax B COOTBETCTBUM C YYEOHbIM

nnaHom — 2/72.

dopma NpoMeXyTOUYHOM aTTecTauum 3avem.

13. Buabl y4ue6HOM paboTbl

TpyaoemKocTb (4achbl)
Bug yuebHon paboTbl Beero ch}°§” B ro cemecTpau
UHTEepakTuB 1 cem. Necem. | ...
How cbopme
AyauTopHbIE 3aHATUSA 50 50
B TOM YuUCre: nekymm 34 34
npakTnyeckme
naboparopHble 16 16
CamocTosTenbHas pabora 22 22
Wtoro: 72 72
dopma NpoMEXYTOYHON aTtTecTaumm 3ayet

13.1. CopepxaHue pa3genoB AUCLUNIIUHDI

Ne HanmeHoBaHue pasgena
CogaepxaHve pasgena AncunninHbl
n/n OUNCLUMNNUHDBI
1 MNpeomer w©n  3agaun n3mkn. MeTogbl N3NYECKOro
Beenenne pea A P A P
uccnegoBaHus.
2 MatepuanbHasa Tovka. Cuctema otcyeTa. [IBUXKeHne Tena: nyTb
N nepemMelleHne, CKOpOCTb M YyckopeHue. PaBHoyckopeHHoe
KiHEeMaTUKE NpSMONUHeNnHoe  ABwXeHuMe. KpMBONMUHENHOe  OBWXKEHME:
HOpManbHOE ¥ TaHreHuuansHoe yckopeHue. BpallieHve Bokpyr
HEMOABW)XHOW OCW, YIroBasi CKOPOCTb, YITIOBOE YCKOPEHME,
CBS3b NMIMHEHOW U YrIOBOW CKOPOCTH
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OuHamuka matepuanbHom
TOYKM

MHepunanbHble cucteMbl otcdeTa. [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 JABHKCHUSA BOKPYT HeHOZ[BH)KHOﬁ ocn. MomeHT

HUMITyJIbCa. 3akoH COXpPAaHCHUA MOMCHTA UMITYJIbCa.

HeI/IHepHI/IaJ'IBHHe CUCTEMBbI
OTCUCTa

ITepexon k HemHEpLUANBbHON cucTeMe orcuera. CUITbl HHEPITUH:
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 Mmatepuane. 3akoH [yka s nedopmanmm
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 HMCKPUBIICHHOU MOBEPXHOCTH.
KanunnsipHelesBiaeHus.

10

TennoBas aHeprusa un
Temneparypa.

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

11

IIepBoe HayasI0 TEPMOJMHAMUKH

Konuuectso TEIIOTHI. BuyTpennsis JHEpPrus. Pa6ora
TEPMOAMHAMUYECKOM cuCTeMbl B mpouecce. IlepBoe Hauano
tepmoguHamMuku. TemnoeMkocTs. TennoeMKoCcTh H30IpPOLECCOB.

12

AnmabaTudeckuil mporecc

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

13

Bropoe Hauano TepMoAMHaMUKU

Hamnpasnenue mnpoTekaHus U HEOOPAaTHMOCTh TEPMOIMHAMUYECKHX
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. Kpueble Bah-
nep-Baanbca. Kputudeckass temnepaTypa. ®as3oBbii nepexoq
«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 Hapg 3apsgoM.
lNoTeHuman AMEeKTPOCTaTN4ECKOro nosns. MpuHUMN
cynepnosvmuun.  IKBUMNOTEHUManbHble noBepxHocTn. CBA3sb
HanNpsHKEeHHOCTM M NoTeHUMana nosns.

17

OnekTpnyeckoe nose B
BelllecTBe

MPOBOAHUKKM, OMSMNEKTPUKM M MNonynpoBoAHukK. OcnabneHue
BHELLHEro  nons B AuanekTpuke.  [ManekTpudeckas
npoHuuaemocTb. [poBOAHWK B  3MEKTPOCTaTUYECKOM More.
AnekTpnyeckas €MKOCTb. KoHgeHcaTop. OHeprus
KoHZeHcaTopa. [NoTHOCTb SHEPIrnM ANEeKTPUYECKOro Nossi.

18

[OCTOSHHBIN ANEKTPUYECKUNA
TOK

Onpepenexne Toka. lNMnotHocTb 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 nons. [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 YacTWL, B MarHUTHOM Mnofe.
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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 KaTyLLUKW. SHepFI/IS'-I MarHMTHOro nong.

23

OneKkTpoMarHuTHble
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. [OudpakumoHHas 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
BELLECTBOM

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

3nemeHTaprle YyacTtuubl N

CocTaB 1 ocHoBHble napameTpbl aaep. Anbda-, 6eta- n ramma
pacnagbl atOMHbIX s4ep. AnepHble peakuun. TepmosigepHbIn

dyHOaMeHTanbHble CUHTES. Onpepenexne 3rieMeHTapHoOm YacTuupbl.
B3aMMoaencTems. ATOMHOe Xapaktepuctnkn 4Yactuy. Knaccudumkaums  arnemMeHTapHbIX
A4pOo yacTuu,. Kpatkas XapakrepucTuka yeTbIpex 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 1 1
2 KuHemaTuka 1 1
3 ,D,VIHaMVIKHa 1 1
MaTepuanbHON TOYKM
4 Pa6oTa n sHeprus 1 1
5 [vHamunka TBEpPAOro 1 > 3
Tena
6 HGI/IHepL[I/IaJILHLIe CHUCTEMBbI 1 1
oTCcUucTa
7 MexaHun4yeckne 2 > 4
KonebaHusi
8 Cwvinbl ynpyrocTu 1 2 3
9 MexaHukKa XungkocTtun 1 2 3
10 TennoBasi aHeprnsa u 1 1
Temnepartypa.
11 IlepBoe Hagano 1 2 3




TCPMOANHAMUKHA
12 | AnmabaTWyeckuii mpouecc 1 2 3
13 Bropoe Hauano 1 1
TCPMOANHAMUKHA
14 PeanbHbin ras. ®asoBble 1 1
nepexogbl.
15 3neKTpquCKoe 1 2 3
B3aMMoaencTene
16 PaboTa anekrpuyeckoro 1 1
nons u noteHuman
17 OnekTpuyeckoe norse B 1 5 3
BelllecTBe
18 |_|OCTO$|HHvaM 5 5 4
ANEKTPUYECKUIA TOK
19 MarHuTtHoe none 1 1
20 | Cunbl B MarHMTHOM norne 1 2 3
21 MarHuTtHoe none B 1 1
BelllecTse
22 OnekTpomarHutTHas 1 5 3
NHAOYKUNS
23 OneKkTpoMarHuTHble 5 5
KonebaHus
o4 OneKkTpoMarHuTHble 1 5 3
BOJTHbI
o5 eomeTpuyeckasa n 1 1
BOJHOBas onTuKa
26 WHTepdepeHums 1 2 3
27 Oundpakums 1 2 3
28 Monsapwusaums 1 2 3
29 B3anmopencTteue ceeta 1 5 3
C BELLLECTBOM
[NoHATNEe o0 KBAHTOBOM
30 Gun3nke KeaHToBbIE 1 2 3
CBOWCTBA CBeTa
OnemMeHTapHble YacTuLbl
31 n beH,D,aMeH:I'aJ'II:HbIe 1 5 3
B3aUMOAENCTBUSA
ATOMHOE sap0o
UToro: 34 16 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 WHTEPHET,

HeoO6XoaUMBbIX AN OCBOEHUA AOUCUMUNIIUHBI (Criucok rnumepamypbl OGOPMASemcs 6
coomeemcmeuu ¢ mpebosarHuamu OCT u ucnonb3yemcs obwasi ck8o3Hasi Hymepauus Ornd ecex sudos

UCIMOYHUKO8)
a) OCHOBHas Nutepartypa:

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.]: JlaHe, 2006 - 607 c.

B) MHOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTesibHbIE PECYPChI:
| Nen/n | McTouHmK
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16. MNMepeyeHb y4ebHO-MeTOAQNYECKOrO obecneyeHus ANA CaMOCTOATEeNIbHON paboThbl
(y4ebHo-memoduyeckue pekomeHOayuu, rnocobus, 3adayHUKU, Memodu4yecKue yKalaHusi 1o 8bIMOJIHEHUI
npakmu4eckux (KOHMpPosibHbIx) pabom u dp.)

Ne n/n NcTOYHUK

1 MpakTMKyM No mexaHuke u monekynspHon cumauke / cocT. A.C. CnugopkuH n gp. - BopoHex: UML BIY ,
2008 - 92 c.

2 MpakTukym no anekTpuyecTBy u marHeTuamy / coct. A.M. Conoayxa u gp. - BopoHex: WML, BIy , 2008 -
84 c.
JlabopaTopHbIi NpakTukym No BonHoBow onTuke / cocT. J1.IM. HectepeHko u ap. - BopoHex: NI By,

3 2018 - 65 c.

3 JlTabopaTopHbI NpakTukym No kBaHToBoW onTuke / cocT. J1.MN. HectepeHko u ap. - BopoHex: N BIY,
2019 - 62 c.

17. UHcpopmMaLMOHHbIE TeXHOSOMUU, UCNOoNb3yeMble ANA peanu3auum yyebHom
AUCLUMNIINHBLI, BKNOYasa nporpaMmmMHoe obecneyeHme U MH(POpMaLMOHHO-
cnpaBoOYHble CUCTEMBI (MPU HEOBXoAUMOCTH)

18. MartepmanbHo-TexHM4Yeckoe obecnevyeHne AaucumnnuHbl: Ob6opygoBaHue
nabopatopui obLero guranyeckoro npakTukyma kadpegpbl aKCnepuMeHTanbHOM POU3NKNA:

- nabopaTtopHas yctaHoBKa "MaTtemaTuyeckmi MasTHUK",

- nabopaTtopHas ycraHoBka "TpudunapHbii noasec”;

- nabopaTopHas ycTaHOBKa ANt onpeaeneHms KoadduuneHTa BHYTPEHHETO TPeHUN";

- nabopaTtopHasi yCTaHOBKa ANSA onpeferieHMsi OTHOLWIEHUSA yaernbHbIX TenroemMKocTen
rasos;

- nabopaTopHasi ycTaHOBKa AN M3yvyeHnsa uHTepdepeHunn ceeta MoaynbHbli y4ebHbIn
komnnekc MYK-OB;

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

- nabopaTopHas ycTaHoBKa A5t u3ydeHunsa nondpusaumm ceeta OrB-05-4-1, MYK OB;

- nabopartopHasa yctaHoBka "M3yyeHue BHewHero otoadpdekta" MoaynbHbi y4ebHbIN
komnnekc MYK-O.

- nabopaTtopHasi paboTa AnNA M3yYeHUs 3aKOHOB TEMMOBOro M3nydeHus MoaynbHbIn
y4ebHbIn komnnekc MYK-OK

19. ®oHA OLEHOYHbIX CPEeaAcTB:

19.1. MNepeyeHb KOMNETEHLMI C YKa3zaHueM 3TanoB hopMupoBaHUus u
nfaHupyembIX pe3ysibTaToB 00y4yeHus

Kog un MnaHupyemble pesynbTaTbl 00y4eHUs Otanbl
coaepxaHue (mokasaTenu JOCTMKEHUS 3a4aHHOroO YPOBHS dhopMMpoBaHMs o0C
KOMMeTeHLn OCBOEHUS KOMNETEHLMM NOCPECTBOM KOMMeTeHL N (cpencTea
(vnv ee yacTn) POPMMNPOBaHUSA 3HAHWIA, YMEHWUIA, HABBIKOB) (pasgenbl (Tembl) OLEHMBaHWS)

AVCUMNAWHBI Unu
MOAYns U nxX
HaVMeHOBaHWeE)

3HaTb: (¢yHaameHTanmbHBIC pasjeibl  HH3UKH TecT Ne 1
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(MexaHUKY, MOJIEKYIISIPHYIO ¢bm3uKy u 2- KuHemaTtuka 3 -
OllIK-1.2 TEpMOAMHAMUKY, JJIEKTPOAWHAMUKY U OITHKY, OdvHamuka
OCHOBEI aTOMHOM U SiICPHOH (pr3mKm) MaTtepuanbHOM TOUKK
4 -PaboTa u 3Heprus
5 -OnHamuka
TBEpOoro Tena 6 -
HewnneprmanbHbie
CHCTEMBI oTcueTa 7 -
MexaHu4yeckune
konebaHusi 8 -Cunbl
ynpyroctn 9 -
MexaHuKa XnakocTu
YMeTb: HCMoab30BaTh TEOPETHUECKUE 3HAHUS
(GU3MUECKHX 3aKOHOB B  HPO(eCCHOHANBHOI 10 - Tennoas
IEATEIbHOCTHU SHeprma n
Temnepartypa 11 -
IlepBoe Hauano
TEpMOIVHAMUKU 12 - Tect Ne 2
AnnabaTnuecKkuit
nporecc 13 -Bropoe
HavaJo
TEPMOIVHAMUKU 14 -
PeanbHbIn ras.
dasoBble nepexodbl.

OrliK-1.2 3HaTb: (dynmamenrtambHble pasmensl  ¢Qusukuk | 15 - QnekTpudeckoe | Tect Ne 3
(MexaHHKY, MOJIEKYJISIPHYIO ¢busuky u | B3aumogevicteme 16
TEpMOIMHAMUKY, JJIEKTPOAMHAMHMKY M ONTHKY, | - PaboTta
OCHOBBI 2aTOMHOH H siIepHON (PU3MKH) 3NeKTpUYecKoro

nong v noteHuman
17 - OnekTpnyeckoe
nosie B BeLlecTBe
YMeTb: ucnonp3oBaTh TeoperHdeckue 3HaHUs | 18 - [OCTOSAHHbIV Tect Ne 3
¢u3MYecKUX 3aKOHOB B HPOGeCcCHOHATBHOU | ANEKTPUYECKUA TOK
JIEATEIHLHOCTH 19 - MarHuTHoe none
20 - Cvnbl B
MarHuTHoMm 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 OrneKkTpoMarHuTHble
reorpagoum konebaHusi

OlK-1.2 3HaTb: ¢yHnameHtanbHble pasgenbl  Gm3uku | 24 - Tect Ne 4
(MexaHHKY, MOJIEKYTISIPHYIO ¢bu3uKy U | QneKkTpomarHuTHble
TEPMOJIMHAMUKY, 3JIEKTPOJMHAMHUKY M OINTHKY, | BOJHbI 25 -

OCHOBBI aTOMHOM U SIACPHOH (hH3HUKH) "eomeTpuyeckas u
BOIHOBas onTuka 26
- NHTepdepeHums
27 - Qndpakums 28 -
Monsapusaums
YMEeTb: HCIoNB30BaTh TeOpeTHYeCKHe 3HaHus | 29 - Tect Ne 4
¢msmueckux 3akoHOB B mpodeccuoHansHO | B3anmopgencrtsue
JCSITCIIbHOCTH CBeTa C BelwecTBOM
30 - KeaHTOBbIE
CBOWCTBa CBeTa.
MoHATHe o
KBaAHTOBOW om3smnke
Bnagetb: wucnonb3oBaTb ©0as3oBble 3HaHMSA | 31 - QnemeHTapHble | TecT Ne 4

dyHOAMEHTanNbHbIX pasfgenoB  (OU3NKU B
obLwen, domsmyeckon " couunanbHo-
3KOHOMUYECKOWN

reorpadun

yacTuubl 1
dyHOaMeHTarnbHble
B3auMOAeNncTBus.
ATOMHOE s8ap0




MpomexyTo4yHas aTrecTaumsa KM

19.2 OnucaHune KpuUTepueB M LIKanbl OLEHUBAHUA KOMNETEHUUWA (pe3ynbTaToB OOy4YeHUs)
npuv NPOMeXyTOYHOM aTTecTaLuumm

Mpuwmep:

[na oueHnBaHWs pe3ynbTaToB 00y4eHWs Ha 3a4eTe MCMOMb3yHTCA cregyowme nokasaTenu
(8YHbI n3 19.1):
1) 3HaHKWe y4yebHoro Mmatepuana n BnageHue NoHATUMHLIM annapaToM U3NYECKNX 3aKOHOB;
2) yMeHue CcBA3bIBaTb TEOPUIO C NPAKTUKON;
3) yMeHne nnncTpmpoBaTth OTBET NpuMepamu, haktamu, JaHHbIMU Hay4YHbIX UCCrea0BaHUM;
BNageHue MnOHATUMHBIM annapaToMm (U3ankM (ee TeopeTUYECKUMM OCHOBaAMU OUCLMMINHDI),
CMOCOBHOCTL MNMKCTPUPOBATL OTBET NpuMepamu, aktamu, JaHHbBIMU HaY4YHbIX UCCReaoBaHuUn,
NPUMEHNATL TEOPETUYECKNE 3HAHUS ANS PELUEeHNsI NPaKTUYECKNX 3a4au.

[nsa oueHMBaHns pesynbTaToB 0byYeHUs Ha 3a4eTe NCMONb3yeTCs — 3a4TEHO, He 3a4TEHO
CooTHoLLeHMe nokasaTenen, KpUTEPUEB U LLKanbl OLLEHUBAHNSA pe3ynbTaToB 00y4YeHus.

YpoBeHb
KpuTtepun oueHMBaHNsE KOMNETEHLNN cchopmmpoBaH Llikana oueHok
HOCTU
KOMMNeTeHLUN

lNonHoe coomeemcmeue omeema obyyvarowezocs ecem | [loeblweHHbIl 3avem
nepeyucnieHHbIM  KpumepusiM.  [lpodeMoHCmpuposaHo  3HaHuUe ypOB8eHb
¢yHOameHmarbHbIX pa3denos QU3UKU (MexaHUKU, MOJIEKYsSpHOU
u3UKU U mepMOOUHaMUKU, 3r1eKmpodUHaMUKU U OfMUKU, OCHO8
amomHol  u  50epHOU  (DU3UKU),  YMeHue  UCro/1b308amb
meopemuyeckue 3HaHUsT hUu3UYECKUX 3aKOHO8 8 rpogheccuoHarbHoOU
dessmenibHOCMU.

Omeem  Ha  KOHMPOJSIbHO-U3MepUMeErbHbIU  Mamepuarn  He ba3zoenlili 3auem
coomeemcmeayem OOHOMY U3 [1epeyqucC/IeHHbIX rokazamernel, HO ypOBeHb
obyuarowuticas daem npasuribHble omeembi Ha OOMOSIHUMESbHbIE
80r1POoChlI. HedocmamoyHo rpPoGeMOHCMpPUPOBaHO 3HaHue
yHOameHmarbHbIX pa30esnios hu3uKu (MexaHuKu, MOMEKyrsapHoU
U3UKU U MepMOOUHAMUKU, 3[EKMPOOUHaMUKU U ONMUKU, OCHO8
amomHoU u 10epHoU hU3UKU).

Omeem  Ha  KOHMPOJMbHO-U3MepumerbHbIl ~ Mamepuan  He | [lopozoesbil 3auem
coomeemcmeyem sitobbiM 08yM U3 MEPEYHUC/IEHHbIX MoKa3amered, ypOBEHb
obyqarowjutica Oaem HernosiHble omeembl Ha OOrOIHUME bHbIe
sorpockl. [JeMoHcmpupyem YacmuyHble 3HaHusi chyHOaMeHmarbHbIX
pasdenoe  usuKU  (MexaHuKu,  MOMIeKynsapHol  ¢busuku U
mepMoOUHaMUKU, 371IeKMpPOOUHaMUKU U OfMMUKU, OCHO8 amoMHOoU U
s0epHoU ¢hu3uku), doryckaem Cyu,ecmeeHHble owubKu rnpu ebigode

¢opmyin.

Omeem  Ha  KOHMPOJ/bHO-U3MePUMeErbHbIU  Mamepuarn  He - Hezauem
coomeemcmeayem nobbIM MpPeM U3 MEPEYUCTIEHHbIX rnokazamered.
Obyvarowuticss OeMOHCmMpUpyem OmpbIBOYHbIE, ¢hpazMeHmapHbie
3HaHus, doriyckaem 2pybbie owubKu rpu 8bie00e ¢hopmyr,

19.3 TunoBble KOHTPONbHbIE 3aAaHUA UNU UHble MaTepuanbl, Heo6xoAUMble ANs OLEHKMU
3HaHUW, YMEHWW, HaBbIKOB WU (MNK) onNbiTa [EeATeNbHOCTU, XapaKTepusyllwue 3Tanbl
c¢hopMmupoBaHus KOMNeTeHLUN B NpoLecce 0CBOeHMA obpa3oBaTeNnbHOW NPOrpaMmbl
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19.3.1 MNepeyeHb BONPOCOB K 3a4eTy:

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

2. KpuBOoIuHENHOE NBUKEHUE: HOPMAIBHOE U TAHT€HIUAJIBHOE YCKOPEHHE.

3. BpaleHue OTHOCUTENBHO HEMOABUKHOM OCH. YTIIOBask CKOPOCTb, YIIIOBOE
YCKOPEHHUE.

4. NuepunanbsHbie cucTteMbl oTcueTa. [lepBsiil 3akoH HproToHA.

5. Cuna. Bropoii 3axkon HprotoHa.

6. Tperuii 3akoH HproToHa.

7. Mexannueckas pabota. Kunetnueckas v mOoTeHIIMATbHAS SHEPTUsl. 3aKOH
COXpPAaHEHUSI TOJTHON MEXaHUYECKOU YHEPTUH.

8. Umnynbe. 3aKOH COXpaHEHUSI UMITYJIbCA.

9. MOMEHT MHEPLIUHN MATEPUAIbHOM TOYKU U MaTEPUATIBLHOIO Teaa. MOMEHT CHUJIBI.
10. OcHOBHOM 3aKOH JUHAMHUKHU BpAIIaTEILHOTO ABMKEHUS. MOMEHT UMITYJIbCA.
3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA.

11. HeunepumanbHabie cuctembl otcuerta. LlenTpobexnas cuia. Cuna Kopuosnuca.
12. l'apmonuveckue koyicOanus. Y paBHEHHE TAPMOHUUECKUX KOJICOaHUH.

13. 3aryxaromiue KoiaebaHusl.

14. BeiHyXeHHbIE KoJieOaHusl. Y paBHEHUE BOJIHBI.

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

16. 3axon I'yka. Moayns FOnra.

17. MexaHuka ®&UJIKOCTU. Y paBHEHHUE HEMPEPHIBHOCTU. Y paBHEHHE bepHYIIH.
18. Cuna TpeHus npu JaMUHAPHOM TEUCHUHU BSA3ZKOU JKUIKOCTH.

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

20. Tepmogunamuueckas cucrema. MaeanbHblil ra3. OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu. Y paBHeHue Menaeneesa-Kianenpona.

21. N3onpoueccel. Pacnpenenenue Makcsena.

22. Pactipenenenue bonsimana. bapomerpuueckast popmyia.

23. Crenenu cBoOObI MOJIEKYJ. Teopema 0 paBHOpACIpeIeIEHUN SHEPTUU 110
CTENEHSM CBOOOIBI.

24. TernoTa u paboTta TepMOAMHAMHUYECKOM cucTeMbl B poluecce. [lepBoe Hauano
TEPMOJANHAMUKHU.

25. TenmoeMkocTh. TemIo0eMKOCTh N30MPOLIECCOB. DHTPOIUS MPOLIECCA U CUCTEMBL.
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. Peanbnblii ra3. YpasHenue Ban-gep-Baansca. Kpurtnueckas temneparypa.
30. Dnekrpuueckoe noiie. Mictounnku sanekTpudeckoro nojs. HanpsxkeHHOCTh
3NEKTpUYEeCKOro nmois. 3akoH Kymnona.

31. Teopema I'aycca-OcTporpaackoro.
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32. PaboTa 31eKTpuYeCcKOoro moJis 1no nepeMenieHuto 3apsaa. [lorenmuan
AIEKTPOCTATUYECKOTO MOJIS.

33. DKBUINOTECHIUAIBHBIE TOBEPXHOCTHU. CBA3b HAIPSKEHHOCTH U IMOTEHIMATA.
34. DnekTpudeckoe 1mose B BemecTse. 1 IpoBOTHUKY, TUANEKTPUKHU U
nonynpoBoAHuKU. [lonsgpuszanust TUIIEKTPUKOB.

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

37. 3akon Oma miig yyactka 1enu. ConpoTuBiIeHNnEe MPOBOAHUKA. 3aK0H J[KOyIIs -
Jlenna.

38. Croponnue cuibl. DJIC. 3akon Oma 115 TOJTHOM LIeTH.

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

41. MarnutHoe noJie B BelecTse. [lapaMarHeTUKY U JuaMarHeTUKHU.
deppomMardeTuku. BeKTop HaMarHM4eHHOCTH.

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

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

44. KonebatenbHblil KOHTYp. YpaBHEHHE MPOCTEHIIETO KOJIeOaTEIbHOTO KOHTYpA.
45. TlepeMeHHBIN 2JIEKTPUUECKUN TOK.

46. CucteMa ypaBHeHH MakcBesuia.

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

48. SIBnenue unrepdpepenuu. Marepdepenins ot AByX KOrepeHTHBIX HICTOYHUKOB
CBETA.

49. Unrepdepenius B TOHKUX TutacTuHKaX. Komnbiia HeroToHa.

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

51. dudpakimonHas pemnieTka. Y cJIoBUsSI MAKCUMyMOB 1 MUHHUMYMOB.

52. EcTecTBEeHHBIN U NMOJsPU30BaHHBIN CBET. 3akoH bproctepa. 3akoH Mamtoca.
53. BzaumopeiictBue cBeTa ¢ BeecTBoM. Kiaccuueckast Teopust TUCIEPCHUMU.

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 saep. SAnepHbie peakiium.
58. DneMeHTapHbIEC YaCTULIbl. XapaKTEPUCTUKU U KiIacCU(UKALIUS dJIeMEHTapHBIX
yacTtull. YeTbIpe TUIa B3aUMOICHCTBUM.

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

8. 3anuiuTe ypaBHEHUE 3aTyXalOUX KOJIeOaHUH.

9. Uro Takoe monepeyHas BoJHa?

10. 3anumure ypaBHEHHE HENPEPHIBHOCTH.

1. Uro cocraBnsieT cucteMy oTcuera?

2. 3anummute GopMysy YrIOBOM CKOPOCTH.

3. Kakue cucreMsl 0TCYETa HA3BIBAKOTCS MHEPLIUATBHBIMU ?

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 cuiibl Kopromnuca.

8. 3anuinTe 3aKOH 3aTyXaloUUX KOJIeOaHUH.

9. Urto Takoe mpo10JibHAs BOJHA?

10. 3anumure ypaBHeHue beprymn.

1. Yo Takoe uaeaJbHBINA ra3?

2. 3anumuTe ypaBHCHUE U HAPUCYITE TpaduK H30TEPMHUUYECKOTO Mpoliecca.

3. YUro npencrapisier coboit pacnpenenenue Makcpena?

4. ChopmynupyiTe TeOpeMy O paBHOPACIIPEIEICHUH SHEPTHH 110 CTEIICHSIM
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 akcriepuMeHTa BHYTPEHHSIS SPHEPTHS ra3a ymeHblnwiach Ha 13 kJIx, u
OH TOJIYYHJI OT HarpeBartessi KOJMYEeCTBO TEIIOThI, 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 TIOJIOKEHUS MOJICKYIISIPHO-KMTHETHYECKON 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. 3anuimure GpopMyny 11 BHYTPEHHEH SHEPTrUU UJI€aJIbHOTO rasa.

6. Uto Takoe aguabaTudeckuil mporecc?

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

8. TerutoBor nBurartenp nonydaer or HarpeBaress 7200 k/[x TermiaoTel U OTAAET
xonoamnbHuKy 5600 k/[x. Kakos KII/[ TersmoBoro nBuraresns?
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9. 3anumure ypaBHeHHE ainadaTUYECKOTO Mpoliecca B KOOPAUHATAX O0BEM -
TeMIeparypa.
10. Yro Takoe 3HTpONIUA?

1. Uro Takoe 35eKTpruUecKoe mnojue?

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

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

4. Yto Takoe BEKTOp MoJsipu3auuu?

5. [IBa oTpuuaTenbHbIX 3apsaaa -q ¥ -2q HaXoAsTcs Ha paccTossHuU 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 HANPSHKEHHOCTHU AJIEKTPUUECKOTO MOJs?

9. Uto Takoe 3JIEKTPUUECKUN 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 3akiro4aeTcsi OCHOBHOE CBOMCTBO AJIEKTPUUYECKOTO OIS ?

2. 3anumure Teopemy I'aycca-OcTporpaackoro.

3. UTo Takoe 3KBUMNOTEHIMATbHbBIE TOBEPXHOCTH ?

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

5. Kak u3aMeHuTCs cuia B3auMOJEHCTBHS ABYX TOUEUYHBIX 3apsiI0B P YBEJIMUYECHU U
Ka)KJIOT0 3apsiga B 3 pa3a, €Ciu pacCTOSIHUE MEKIy HUIMU YMEHBIIUTD B 2 pa3za?

6. JlaiiTe onpesieieHne, 4YTO TAKOE yACIbHOE CONPOTUBIICHUE?

7. Kama maciia, Macca KOTOpOu 107* T, HaXOIUTCA B DJIEKTPUYECKOM II0JIE BO
B3BEIIEHHOM cocTosiHUM. Hanpsk€HHOCTE AekTpruueckoro mois papHa 100 H/Ko.
Heo0Oxonumo onpenenuTs 3apsij Karik 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 BHCAILIEMY NPOBOAHUKY, MO KOTOPOMY TEUET AJIEKTPUUYECKHU TOK,
pacloNoXUId APYrol MPOBOJHHUK, COEIAWUHEHHBIA C HMCTOYHUKOM TOKa. YTO
MPOU30UAET C MPOBOAHUKAMH MPU 3aMBIKAHUM LEMNH, B KOTOPYIO BKIIOYEH BTOPOU
MIPOBOJIHUK?

3. Uto Takoe MarHeTUKu?

4. Chopmynupyiite npasuiio Jlenua.

5. UTo Ha3bIBa€TCs MOTOKOM BEKTOPA MAarHUTHOW MHIYKIIWU ?

6. Ha pucynke n3o0pakeH mpoBOAHUK C TOKOM, TOMEIIEHHBIN B MAarHUTHOE TOJIE.
Crpeiika yka3pIBa€T HANPABJICHUE TOKA B IPOBOJHUKE. BEKTOpP MarHUTHOMN
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WHIYKIWWA HaIIPaBJICH NEPIECHANKYJIPHO 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 UHAYKIUOHHOIO ToKa paBHO 5 A. Uemy paBHa O/]C nnaykuumn?

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 NpoXoauT TOK 8A?

10. Hapucyiite rpaduku 3aBUCHMOCTH 3apsija U TOKa OT BpEMEHHU B K0j1e0aTeIbHOM
KOHTYDE.

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

3. 3anumure GopMyiy 11st cuiel JIopeHIia B BEKTOPHOM BUJIE.

4. YeMy paBE€H MarHUTHbBIN [TOTOK YEPE3 KOHTYP MHAYKTUBHOCTHIO 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 NMEPIIEHIUKYIISIPHO
BEKTOPY MarHUTHOM MHIYKIHMH C OJJMHAKOBBIMU CKOPOCTAMH. HeMy paBHO
OTHOILIEHHUE MOJYJEHN CUJI, IEHUCTBYIOIIMX HA HUX B 3TOT MOMEHT BPEMEHH CO
CTOPOHBI MAarHUTHOTI'O MOJIs?

7. Kak ©3MEHUTCS SHEPTHSI MATHUTHOTO TOJISI CO3JJaHHOT0 TOKOM, €CJIM CUIIY TOKa
YBEJIUUUTH B 2 paza’?

8. 3anummuTe 3akoH OMa JJis [Ny MePEMEHHOI0 TOKa.

9. C kakoil cuioi B3aUMOJIEUCTBYET KaXKbIii METP ABYX MapajlieIbHbIX
MIPOBOJHUKOB O€CKOHEYHOW ITTMHBI U HUYTOKHO MAJIOTO CEUEHUs, PACTIONOKEHHBIX
Ha PacCTOSIHUU 2 M OAUH OT IPYTrOro B BAKyyMe, €CJIM CHJIa TOKAa B TPOBOJTHUKAX
paBHa 2 A?

10. ChopmymupyiTe 3aK0H JICKTPOMArHuTHON nHAyKInn dapases.

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. 3anuiuTe ycioBUE MAKCUMYMOB JUIsl AU(PAKIIMOHHOM PEIIETKY.

6. 3anummuTe 3ak0H Maroca.

7. B ueMm 3akitodaeTcs BJICHUE pACCESIHUS CBETa?
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8. 3anummTe, KaK CBSI3aHa CKOPOCTh CBETA U JUIMHA CBETOBOM BOJIHBI B BAKYYME.

9. ConHeuHbIN CBET HE MPOXOIUT Yepe3 JIBa MOISIPOUJIA, ECIH UX OCH CKPEILLEHbI MO
NPSMBIMH yriIaMH. YUTO IPOU30MJIET, €CIIH MEKY STUMHU MOJISIPOUIAMU TIOMECTHUTD
TPETHH, OCh KOTOPOTo 00pa3yeT ¢ OCSAMHU JIBYX APYTUX MOJISIPOUTIOB yroi 45°7

10. Yro mnpoumsoiger ¢ AudpakUMOHHON KapTUHONW HAa OJHOW WIENH, €CIH €€
MMOMECTUTh BMECTO BO3/1yXa a) B BOJAY; 0) B BaKyyM?

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

2. CdopmynupyiiTe OCHOBHBIE 3aKOHBI BHEIIHETO (hoTod(PdekTa.

3. Kpacnas rpanuna ¢potorddekra uccieryemMoro MeTaiia COOTBETCTBYET JITTHHE

BOJIHBI AKp = 600 HM. [TpHu ocBerIeHnN ATOTO METaJlJIa CBETOM JIJTMHON BOJHBI A
MaKCUMaJbHasi KHHETUYECKasi SHEPTUsl BHIOUTHIX U3 HEro ()OTOAIEKTPOHOB B 3 pasa
MEHBbIIIC YHEPTUH TajaoIIero ceeta. Kakosa jqyiHa BOJTHBI A TAJIAI0IIETO cBeTa?

4, [Tpu ocBemeHnn KaToaa BaKyyMHOT'O (POTOSJIEMEHTA TOTOKOM
MOHOXPOMAaTHYECKOTO CBETa MPOUCXOIUT BhIOMBaHUE (PoTodeKkTpoHOB. Kak
U3MEHUTCS MaKCUMAaJIbHAsI KHHETHYECKasi IHEPTHs (DOTODICKTPOHOB MPU YBEIUYSHUH
4acTOTHI NAJIal0IIEr0 Ha KaTo ] cBeTa B 2 pa3a’?

d. Chopmynupyiite noctynatsl bopa.

6. B uem 3axmrodaeTcst OCHOBHBIE BBIBOJIBI M3 ombiTa Pesepdopaa mo paccessnutio
O-4acTuIr?

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

8. UYrto Takoe nepuo] noiypacnaaa? 3aluilinTe 3aKOH paJiOaKTUBHOTO pacrajia.
Q. Ornpenenute 3HEPrUI0, BbIACIUBIIYIOCS IIPU MPOTEKAHUU CIEAYIOIIEH

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

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

MNMepe4yeHb 3agaHnM oNAa NnpoBepku cchopMUPOBAHHOCTU KOMNETEHLUMN:

1) TecTOBbIE 3apaHUA:
1. YTo BXOOQMT B CUCTEMY OTCYeTa?
a) Teno oTcyeTa, cMCTeMa KoopAamHaT;, 0) Teno oTcyeTa, Yachl; B) TENO OTCYETa, cUcTemMa
KoopauHart, Yacbl; ) TeNo oTcyeTa, CMCTEMA KOOPAMHAT, Yachl, CUCTEMA MaTepuarnbHbIX
Ten
OtBeT: B
2. Kak HanpaeneHa yrnoBasi CKOpPOCTb, €CNnM MaTepuarnbHasi TO4yka BpawaeTca no
4acoBOW CTpesike B ropu30oHTarlbHOM NNOCKOCTM?
a) BepTUKaNbHO BBEPX; 0) BepTUKANbHO BHU3; B) rOpPM3OHTanNbHO BNEBO; T)
ropu3oHTanbHO BMpaso.
OTtBeT: 6
3. Yto Takoe agnabaTtnyeckumn npouecc?
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a) 910 npouecc 6e3 TennoobmeHa C OKpyXalllen cpedon; B) 3TO npouecc npu
HEN3MeHHOW Temnepartype; ) 3To Npouecc Npy NOCTOSSHHOM o6beMe; ) 3TO NpoLecc npu
NOCTOSIHHOM [aBrieHnn

OtBeT: a

4. YT0 Takoe aneKkTpu4ecKknin Tok?

a) 9T0 ynopsAoYeHHOe [BMXEHUWE 3apsbKeHHbIX YacTuuy; ©6) 39To TennoBoe ABWXEHue
3I1IEKTPOHOB; B) 3TO OpOYHOBCKOE ABMXEHUE MOSEKY

OtBeT: a

5 B 4yeM 3akrntovaeTcs 3aKOH oTpakeHusa ceeTta?

a) yros nageHust paBeH yrny oTpaxeHusd; 6) yron nageHus 6ornblle yrna oTpaxeHus:; B)
yron nageHnsa MeHblle yria oTpaXKeHus

OtBeT: a

2) pacyeTHble 3apayum:

1. BHYTpeHHAA 3Heprusa rasa ymeHblwmnacb Ha 13 k[K, n OH Nonyyun OT HarpeBaTens
KOnmyecTBO TennoTbl, paBHoe 3 k[x. Yemy paBHa paboTa rasa?

PeweHwne: 3annwem nepsoe Ha4vano TepMmoanHaMmnKm

dQ=dU+A

dU= - 13 kX (T.K. yMeHbLlUMNacy)
dQ= 3 k[x

A=dQ-dU=3 Ix — (- 13 k[x)= 16 kdx
OtBeT: 16 kX

2. Kak uameHuTCs cuna B3auMOOeWCTBUSI OBYX TOYEYHbIX 3apsidoB Mpu YBENUYEeHUU
Kakgoro 3apsiga B 3 pasa, ecnu paccTositHue Mexay HUMWU YMeHbLUUTb B 2 pa3a?

PeweHwne: 3annwem 3akoH KyrnoHa ansa cunbl B3anMogenCcTBUS OBYX 3aps0B

E—k qlrqu

Ecnu kaxgbin 3apsg yBennuntb B 3 pasa, TO cuna yeBenumuutca B 9 pas, u ecnu
paccToAHMe yMeHbLUMTb B 2 pasa, TO cuna ysennuntcsa B 4 pasa. T.0. B uUTOre cuna
yBennuntbes B 36 pas.

OTtgerT: B 36 pa3 yBenmuuTcs.

3. OnekTpoH BneTtaeTr B OAHOPOOHOE MarHUTHOE none, uHAaykuust kotoporo 0,05 Tn,
nepneHanKyNsapHO NUHUAM UHAYKLUUU CO cKopocTbio 2:107 m/c. Hanaute pagnyc KpUBU3HbI
TpaekTopum anekTpoHa. 3apan anektpoHa 1,6- 10°1° Kn, macca anekTtpoHa 9,1-10 -3t
PelwweHune: anekTpoH B MarHUTHOM MOSie COrfacHO YCMOBUIO 3ajayn OBMXETCS Mo
OKPY>XHOCTWU. Ha Hero OencTBylOT OBE CUMbl: C OOAHOW CTOPOHbI CUIla MarHUTHOro Morns
(cuna JlopeHua), ¢ apyron CTopoHbl — LieHTpobexHas cuna. NpupaBHAEM 3TH CUTbI

2

v
qvB = mF, roe q — 3apsg SneKTpoHa, V — CKOPOCTb 3NeKTpoHa, B — MHOYyKUMS MarHUTHOrO

nons, m — macca anekTpoHa, R — pagmyc KpuBM3HbI TPAEKTOPUM SNEKTPOHA.
Bbipasnm 13 popmynsl paguyc

R= m—gnonmasnﬂem ctoga 3HadeHus, nonyymm: R=2,275 -10°
q

4. Kak M3MEHUTCA SHEPrMs MarHUTHOro Monisi CO34aHHOro TOKOM, €CNU Cury ToKa
yBENMYnTL B 2 pasa?
PelweHwne: 3anuwem dopmyny Anst SHEPTMN MarHUTHONO Nonsi:
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LI2
W, = — roe L — nHOYKTUBHOCTL, | — cuna Toka

Ecnu cuna Toka yBenuumsaeTcsa B 2 pasa, TO 3HEPIrUS MarHUTHOrO Nosis yBenNu4MBaeTCcs B
4 pasa.
OtBerT: yBenuuntca B 4 pasa

3) Acce

I'quemy OBUWXXEeHUE MOJIEKYIT Ha3blBaeTCH TENNoBbIM?

MOJ'IeKyJ'IbI noboro BellecTBa HaXo4ATCA B HenpepbiIBHOM OBWXEHUN. CKOpOCTb OBWXEeHNA
MOJ1EeKyJ1 CBdA3aHa C TeMHepaTyp0|7| BellecTtBa, N3 KOTOpOro cCoctount C*)I/I3I/I‘-I€CKO€ Teno.
Uem Gonblue CKOPOCTb OBWMXEHUA MOIEKyJql — TeM Bbllle TeMnepartypa Tena. I'IoeTomy
OBWXXEeHNEe MOJIEKYIT Ha3blBaeTCA TEN0BbIM ABUXEHNEM.

19.4. MeToamyeckume maTepuanbl, onpegensawowme npoueaypbl OLEHUMBAHUA 3HaAHWUWN,
YMEHUWN, HaBbIKOB U (MNK) onbiTa AeATeNbHOCTU, XapaKTepum3yoLwWmX atanbl dhopMmupoBaHus
KOMMNeTeHUnn

OueHka 3HaHW, YMEHUN 1 HaBbIKOB, XapakTepuaytoLwas aTtarnbl dOpMUPOBaHUSA KOMNETEHLI
B pamKax MW3yYeHUs [OUCLMNIUHBbI OCYLLeCTBMNSEeTCS B Xo4e TeKylehn U NpoMEeXYTOYHOM
aTTecTaumn.

Tekywasa atrectaums NpoBoAUTCH B cooTBeTCTBMM C [MonoxeHvem O Tekylwlen aTrectaumu
obyyaroLwwmxca no nporpamMmam Bbicwero obpasoBaHus BopoHeXckoro rocyaapCTBEHHOrO
yHmBepcuteTa. Tekywas artrectauus nposogutcd B dopme(ax) nNMCbMEHHbIX paboT
(koHTpOMbHbLIE, TecTbl, nabopatopHble paboTbl); TecTupoBaHus. KpuTepun oOuLeHMBaHUSA
npuBegeHbl BbILLe.

lMpomexyToyHas aTTecTaumsi NPOBOAUTCA B COOTBETCTBMM C [1oNoXeHMeM O NpOMEXYTOYHOW
aTTecTaumn obyyaroLmxca no nporpamMmmam BbicLuero obpasoBaHus.

KoHTponbHo-u3MepuTenbHble MaTepuanbl NPOMEXYTOYHOW aTTecTauun BKIOYaloT B cebs
TeopeTnyeckme BOnpocChl, MO3BOMAIOLMNE OLEHUTb YPOBEHb MOSyYEHHbIX 3HAHWIA.
MNpyv OLEHMBaHWM UCMOMb3YKTCA KaYeCTBEHHble LiKanbl oOueHok. KpuTepun oueHuBaHWS
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):

