ﬂOKyMEW
NHdopmaumsa o Bnagenbue:

®WO: banammp3oes Hasum JinopmHoBMY
[omkHocTb: U.0. pektopa

[ata nognucanus: 20.08.2023 01:33:14
YHUKANbHBIA NPOTPAMMHbIA KITHOY:
2a04bb882d7edb7f479cb266eb4aaaedebeead49

Hpunocenue A

MunncrepeTso HayKH 1 Bbicniero obpasosanns Poceniickoii ®eaepaunn

OI'BOY BO «/larecTanckuii rocyapcTBeHHbIi TEXHHYECKHIT YHHBEPCHTET»

®OH/]I OHEHOYHBIX CPEJICTB

ITo quenmmine Dusuka
HAaMMEHOBAHHE JIMCIHILIMHBI

JJ1s1 HAMpaBJIeHH S 21.03.01 - «Hedyrerasosoe geno»
KOJI M TIOJTHOE HAMMEHOBAHHE HANPaBJIeHHs (CIIEIHATBHOCTH)

no npo¢uo «bypenne He(TAHBIX 1 ra30BBIX CKBAKHHY

% Adenaues K..A., K.¢.-M.H., 10UEeHT
PaspaGorunk

/ MOAMHCH (®UO yu. cTeneHb, y4. 3BaHHE)
DoH/ OLEHOYHBIX CPECTB 00CYXKIEH Ha 3acCelaHuH Kadephl dbuzuku

«_4_5 5 OF 2021r., mpotoko Ne 4

3aB. kadenpoit / M Axmenos . ., A.T.H., AOUEHT
174

NOJMHChH (®HO yu. creneHs, y4. 3BaHue)

r. MaxauxaJja 2021r.




2.1,

2.1.2

22

2.2.1.

2:2.2.

3:1:
3.2.
3.3.

COJIEPKAHHUE

OG6nacTh npUMEHeHHs, el 1 3a/1aui (hOH/Ia OLIEHOYHBIX CPE/ICTB

Onucanne nokasateneil ¥ KPUTEPHEB OLEHMBAHUS KOMIETEHIHH, (OPMHUPYEMBIX B
TpOIecce OCBOCHMUS JIMCLHIUIHHBI (MOJTYJIS1)

ITepeyeHb KOMIETEHIMI ¢ yKa3aHHEM 3TanoB HX ()OPMUPOBAHHSA B MPOLECCE OCBOCHHUSI
OITOTI1

Oranbl GOpMHPOBAHHS KOMIIETEHIIHIA

IToxasarenn ypoBHeit c)OpMHPOBAHHOCTH KOMIICTEHIMH Ha dTarax ux (OopMHpOBaHHS,
OINHCAHHE KA OLEHUBAHHS

Ilokasarenn ypoBHeit c()OPMHPOBAHHOCTH KOMIIETEHIHT HA HTarax UX

(dopMHpOBaHHUS

Onucanue mKan OUeHHBaHHsA

Tunosele KOHTpPOJBHBIC 3aJaHMS, HHBIE MAaTepHabl M METOINYECKHE PEKOMEH/IALUH,
HeOoOXO0IMMBIE JUIS OLEHKH c(hOPMHPOBAHHOCTH KOMIIETEHIHIT

B niponiecce ocBoenus OITOI1

3ananus H BONPOCHI ISt BXOAHOTO KOHTPOJIS

Ouenounsble cpe/IcTBA U KpUTEPHH CPOPMHPOBAHHOCTH KOMIIETEHIHIH

3ajanus JUIs IPOMEXKYTOYHOI aTTecTaluy (3a4eTa 1 (KJIH) 9K3aMeHa)




1. O6aacre NMPHMEHEeHHSs, HeJIH H 3a1aTH (l)OH}]a OI€HO'THBIX CpPe/ICTB

®omn onenounsx cpeacts (POC) SBISETCS HEOTHEMIIEMOH YaCTBIO paGoueit mporpaMmbl
JMCIMIUIHEBL _ (u3mka M Ipe/iHa3HaYeH JUIsi KOHTPOJS M OIEHKH
o0pasoBaTenbHbIX JOCTHKEHUH o0yvalommxces (B T.4. 10 CaMOCTOSTENbHON paboTe CTYIEHTOB,
nanee — CPC), 0cBOMBIIHNX MPOrpamMMy JaHHO# JUCIUIIIHHEL,

Lempio (onma ONEHOYHBIX CPEICTB SABIACTCH YCTAHOBJEHHE COOTBETCTBHS YPOBHS

IOATOTOBKH obyuarommxcst TpeboBaHHM OI'oc BO 1o HAIpaBJICHUIO
noarorosku/cnennansHoctn 21.03.01 «Hedrerasosoe sesnoy
PaGoueif nporpaMMoii JMCHHIUIMHBL (pusnka IPeyCMOTPEHO

dopMupOBaHHE CIIEYIONHX KOMIIETEHITHIA:

VK-1. Cnocoben ocymecTBIsTh OUCK, KPHTHYECKHIA aHAIIN3 M CHHTE3 HH(OpMAIHH,
NPHMEHSTH CHCTEMHBIH TTOJIXO0 JUISl PeLICHUS IOCTABJICHHBIX 3a/1ay.

OIIK-1. Criocofen pemarb 3amaud, OTHOCSIIHECS K npo(eCcCHOHAIBHON JEATENLHOCTH,
NIPUMEHSIE  METOJBI  MOJEIHPOBAHMS, MaTEeMaTHYECKOr0 aHajk3a, €CTECTBEHHOHAYYHBIE H
o01eHHKeHepHBIE 3HAHHS.

OIIK-4. CnocoGen npoBOANTH H3MepeHHs M HaGmoaeHHs, 06pabaThIBaTh U IPEACTABIIATh
9KCIIEPHMEHTAIIbHBIE JJAHHBIE.

2. Onucanue nokasareeii u KPHTEPHEB OIlCHHBAHHSI KOMIETeHIHI, JOPMHDPYEMBIX B
npouecce 0CBOEHHS AHCIHIIHHBI (MO/1y.Is1)

Onucanme nokasatenell W KpHTepHeB ONECHMBAHMA KOMIIETEHLHMH, (OPMHDYEMBIX B
NPOIECCE OCBOCHHS QUCHMIUIMHBI (MOIYJIS), M HCIOJIB3yeMbIe OLEHOYHBIE CPEJCTBA IIPUBEICHBI B
Tabume 1.

o Tecm 0Ona npoeedenus 3avema / Ouhdepenyuposannozo 3auema (3auema ¢ oyemxot) /
IK3aMeHa

* 3adanus / eonpocvi 013 nposedenus sauema / dugpepenyuposannozo 3avema (3avema c
oyenkol) / ak3amena
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2.2.2. Onucanue MKAaJa ONeHHBAHHS

B ®I'BOY BO «JI'TY» BHeapeHa MOAYJbHO-PEHTHHIOBas CHCTEMa OLEHKH y4eOHOI
JeSITEILHOCTH CTYJICHTOB. B COOTBETCTBHM € O3TOH CHCTEMOH IIPHMEHSIOTCS NsATHOATbHAS,

nBaauaTuOanbHas 1 ctodanbHast MKaIbl 3HaHUH, YMEHHH, HABBIKOB.

HIkans! onennBanus

naTubanbHas
ABaauaTudbansHas

crobanbHas

Kpurepuu ouenunanus

«OT1nuyHO» - 5
«OtnuyHo» - 18-20
bamos
«OT1nuyHON - 85 —
100 6asios

bauioB

IToka3biBaeT BLICOKHH ypOBEHb C(HPOPMHUPOBAHHOCTH KOMMETEHLIHH, T.€.:

NPOJAEMOHCTPHPYET rTyboKoe M MPOYHOE YyCBOEHHE MaTepHaa;
MCYEpIIBIBAIOLLE, YETKO, MOCIEeJ0BaTENbHO, IPAMOTHO M JIOTHYECKH
CTPOMHO M3NaraeT TeOpPeTHYECKHI MaTepHal;

NpaBUILHO GOpPMHUpPYeT onpeaeneHus;

JIEMOHCTPHPYET YMEHHs CaMOCTOSTENbHOH paboTel C HOPMAaTHBHO-
NpaBOBOH JINTEpPaTypoOH;

YMEET AeJ1aTh BbIBOABI 110 H31araeMoOMy MaTepHaiy.

«Xopomo» - 70 - 84

«Xopomuoy - 15 - 17
Gasutos

«Xopouio» - 4
Ganos

6asuon

IToka3eIBaeT KOCTaTOUHBIH YpOBeHb CHOPMHPOBAHHOCTH KOMIMETEHLHH, T.€.:

JIEMOHCTPUPYET AOCTATOYHO TMOJIHOE 3HAHHE MaTepHalia, OCHOBHBIX
TEOPETHYECKHX MOJIOKEHHH;

JIOCTATOYHO MOC/IEAO0BATENbHO, TIPaMOTHO JIOTHYECKH CTPOHHO
M3J1araeT MaTepual;

JE€MOHCTPUPYET YMEHHS OPUEHTHPOBATLCS B HOPMaJIbHOH JIMTEPATYPE;
YMeEeT JenaTh AOCTaTOYHO OOOCHOBAHHbIE BBIBOJBI IO H3J1araeMoMy
Mmarepuaiy.

«Y IOBNIETBOPUTENHLHOY
«Y IOBNETBOPUTENHLHON
- 12 - 14 6auos
«Y IOBNETBOPHTELHOY
- 56 — 69 6annos

- 3 6ayos

IToka3eiBaeT MOporoBbIi ypoBeHb CHOPMUPOBAHHOCTH KOMIETEHLHMIA, T.€.:

NEMOHCTPHPYeT obluee 3HaHHE H3y4aeMOoro MaTepHaa;

WCTIBITBIBAET ~ CEpbE3Hble  3aTPYAHEHHs  MNpPH  OTBETaX  Ha
JIOTIOJIHUTEBHBIE BOMPOCHI;

3HAET OCHOBHYIO PEKOMEHIYEeMYIO JINTEPaTypY;

YMEET CTPOMTh OTBET B COOTBETCTBHH CO CTPYKTYPOMH H3/1araeMoro
MaTepuana.

«HeynoBnersopurensHon

«HeynoBnersopurensHo»
- 1-55 6annos

«HeynosnersopurensHon
- 1-11 6annos

- 2 Gannos

CraBurcs B ciyyae:

HE3HAHMsl 3HAYMTE/ILHOM YaCTH NPOrPaMMHOrO MaTepHana;

HE BJIAJICHHS MOHATHHHBIM alNnapaToM AUCLHIUIHHGL

AOMYLICHHA CYIIECTBEHHBIX OWHMOOK TNpPH HM3JIOKEHHH YueGHOro
MaTtepHana;

HEYMEHHE CTPOHThL OTBET B COOTBETCTBHH CO CTPYKTYPOI M3NIaraeMoro
BOMpOCa;

HEYMEHHE JieN1aTh BLIBOAbI 110 M3/1araeMOMy MaTepHay.




3. TunoBbie KOHTPOJIbLHBIE 32aHHs, HHbIE MATEPHAJIbI H METOHYECKHE
PEKOMEHIAINH, HEOOXO0HMbIE /LISl OUEHKH ¢hOPMHPOBAHHOCTH KOMIIETEHIMI
B nponecce ocsoennst OITOIT

3.1. 3aganust ¥ BONPOCHI /I BXOAHOI0 KOHTPOJIs
Bapunanr 1

1. ABToGYC ABMIKETCS PaBHO3AMEUIEHHO C YckopeHHeM - 0,5 M/c2 ¢ HaualbHOH CKOpOCTBIO 54 KM/4ac.
Yepes CKOMBKO BPEMEHH OT Hayala TOPMOIKEHHS OH OCTAaHOBHTCS?
2. BJIC akkymynsropa 2,4 B. Hanpskenue Ha 3wkumax npu toke B uenu 2A pasto 1,84 B. Haiitu
BHYTpPEHHEe COMPOTHBIIEHHE aKKyMYJIATOpa.
3. Haiitu niotHoCTh Bogopoaa npu Temmneparype 15 °C u nanenuu 730 Mm. pT. CT.
4. 3akoHbl npenomaenus ceera. IToaHoe oTpaxeHuHe.

Bapnanr 2
1. Tennoxoa ABMraics PaBHOYCKOPEHHO M3 COCTOSHHMS MOkos ¢ yckopenuem 0,1 m/c2, nocTuraet
ckopocTH 18 kM/4. 3a Kakoe BpeMs 3Ta CKOpocTb HocTHrHyTa? Kakoi 1myTh 3a 9TO BpeMs npoiinen?
2. DJIC 6arapen 6 B, BHyTpenHee conporusierre 0,5 OM, BHelIHee COMPOTHBICHHE LEMH 11,5 Om.
OnpefesuTh TOK M NaJieHHe HanpspKeHUs Ha BHEIHeH M BHYTPEHHEH 4acTsX LerH.
3. Tas npu 15 °C u nasnenuu 105 ITa 3anumaer obbem 2 n. IlpuBecTd o6beM rasa K HOpMajbHBIM

YCIIOBHSIM.
4. ®otoanektpuyeckuii a¢dexrt. 3akous Gporodpdekra.

Bapuanur 3
1. Kopabnu HaxoasTcs Ha paccTosHMM | KM OmMH OT apyroro. Macca Kaxnoro kopabnsa 5x104 T.

OnpeaenuTb CHILY TIPHTSKEHHS MEXLY KOpalJismMH.
2. Kakoii 10o/kHa GbITh CHJIa TOKa B OGMOTKE JAPOCENs ¢ MHAYKTHUBHOCTbIO 500 MI'H, 4ToObl SHeprus

nosis okasanack paBHoi 1 JIx?
3. OnpenenuTs 3Hepruo HOTOHa, JIMHA BOJHBI KOTOpOro pasHa 6000 A°. IToctosHnas Ilnanka 6,63x10-

34 Ixxc.

4. Jlanenve. Enunuua nasinenus. 3akon [Tackans as sKMAKOCTEH U ra3os.

Bapnanr 4
1. Jlo KaKo¥i BBICOTbI MOAHHMaeTcs May maccoit 300 r, eciu emy npu OpocaHHK BEPTHKAJIBHO BBEPX

coobuiena aneprus 60 Jhx?
2. To skesne3HOMy TPOBOAY AHaMeTpoM 1,5 MM M JIMHOH 14,2 M uaeT Tok 2,25 A NpH HanpsUKeHHH Ha

koHuax npoeoza 1,8 B. KakoBo yaienbHoe conpoTHBIIeHHe xenesa?
3. Tpu KaKoif yacToTe BOJIHBI 3Heprus ¢orona 6bina 6bi pasua 3x10-19 JIx?
4. Drextpuyeckoe nojie. HanpskeHHOCTb 9IEKTPUYECKOro nos.

Kontpoasnasi pabora 1o Teme/pasaey «Haumenosanune Tembl/pasjenar»
KoMnuieKkT 3a{aHuil JJIsl KOHTPOJIbHOI padoThI

« Bpems BemoHenus _60__ MHH.

+ KosiuecTBO BapHaHTOB KOHTPOJIBHOM paboTsl - _4.

« Kom4ecTBO 3a1aHHil B K&K/I0M BapHaHTe KOHTPOJIBHOM paGoTel - _4.
« ®opma pabOTHI — CAMOCTOATENIbHAS, HHIHBHyalIbHAS.

3.2. 3apanus 11 TEKYIHX ATTECTANHI
(1 cemectp)

3.2.1. Konmponvnsie 6onpocst 0114 nepeoit ammecmayuu

1. Marepuansas Touka. Cucrema orcuera. I[lyTs n nepememenne. CKopocTs, yCKOPEHHE.

2. Kpusormneitnoe apixenue. HopmaibHoe H TaHIeHUHAIbHOE yeKopenus. ITonHoe yckopenue.
3. VrioBas ckopocTh M yckopenue. CBsi3b MEX/y JIMHEHHBIMM M YIJIOBHIMH CKOPOCTSIMH H

YCKOPEHHSAMH.




4. IlepseIit, BTOpOIt U TpeTHii 3akonbl HpioToHa.

5. LlenTp HHepuuH cHCTEMBL. Pamnyc-BeKTOp H CKOPOCTh HEHTPA HHEPLIHU CHCTEMBI.

6. BHemnne M BHYTPEHHHE CHJIBI 3aMKHYTOH CHCTEMBI. 3aKOH COXPaHEHHsSI HMITyJbCa Teja
(BBIBOT).

7. Kunernueckas sueprus. Ilorenuuansnas sneprus. I'paineHT noteHuana.

8. KoncepBaTHBHbIE M HEKOHCEPBATHBHBIC CHJIBL. 3aKOH COXpAHEHHWS! YHEPrMM B MEXaHHKE
(BBIBOJ).

9. IIpnmeHenHe 3aKOHOB COXPAHEHHS K YIPYTOMY M HEYIIPYTOMYy yJiapy IIapoB.

10. HenneprmanbsHbie cucteMbl otcuera. LleHTpobGerxHas cua nneprun. Cuia Koprosnmca.

11. Moment uuepumu. Teopema Illteiinepa. OCHOBHON 3aKOH JMHAMHMKH BpalarejabHOIO
JBHXXEHHS (BBIBOJ).

12. KunetHyeckast SHeprus Tejia BPAIAloerocsi BOKPYT HENOABHIKHOM OCH (BBIBOJ).

13. MomenT cunbl. PaGoTta BHEIIHMX CHJI IPH BPAILleHHH TBEPJOTO Tea.

14. MoMeHT uMIyJbca MaTepHaIbHOM TOYKH. 3aKOH COXpaHEHHs MOMEHTa MMITyJIbCca
MaTepHAJILHON TOYKH (BBIBOX).

3.2.2.KonmponvHsie 6onpocsl 015 6mopoil ammecmayuu

1. MoMeHT MMITyJIbca TBEPHOTO Teja. 3aKOH COXpaHEHHs MOMEHTa HMILyJIbca TBEPIOro Tela
(BBIBO).

2. Cuel ynpyroctd. 3akon ['yka Juist OCHOBHBIX BUJIOB Jie(hOopMarinH.

3. 3akons! Kerutepa.

4. ITepBast 1 BTOpasi KOCMHYECKHE CKOPOCTH (BBIBOL).

5. CrannonapHoe Teuenue. JInHNU U TPyOKH ToKa. TeopeMa 0 Hepa3phIBHOCTH CTPYH.

6. Uneansnas sxuaxocts. YpaBHeHue Bepuyumn (BBIBOL).

7. JlamuHapHOe H TypOyJIeHTHOe TedeHus XUAKOCTH. Yucio Peitnonsaca. @opmyina CTokca.

8. IToctynarer C.T.O. Ilpeobpazosanus Jlopenua. Cnencrus u3 npeobpaszopanuii Jlopenua.

9. PenaATHBHCTCKHH MMITyJbC. PeNSTHBHCTCKOE BBIpa)XCHHE Ui KHHETHYECKOH M IOJHOH
SHEPrHH. DHEPrHs IOKOSL.

10. ITorsTHe naeanbHOrO ra3a. 3akoH ABorajpo. YpaBHenue Menzeneesa-Kinaneliposa.

11. OcHOBHOE ypaBHEHHE MOJICKYJIIPHO-KMHETHYECKOH TeOpUH ra3oB (BEIBOX).

12. 3aBHCcHMOCTE 1aBJIE€HHUS OT TeMIeparypsl (BbIBoX). 3akoH J(anbToHa.

13. MakcBeJJIOBCKOE paclpezieleHHe MoJIeKy 1o ckopocTsM. Haubonee BeposiTHas CKOpOCTS.
Cpensss KBaJpaTHYHasd CKOPOCTb.

14. Bapometprdeckast ¢popMmyna. BonplMaHOBCKOE pacrpefeNeHHe YacTHI[ B MOTEHIHAILHOM

IoJe.

3.2.3.Konmponvnsie 6onpocsl mpemyeil ammecmayuu

1. BayTpeHHss 3Heprus Tena. [lepBoe Hayano TepMOJHHAMHUKH.

2. Crenern cB0oOO/BI MOJIEKYJIBL. BHYTpEHHSAS SHEPIUsi NPOU3BOJILHOM MACChl HEaNBHOTO rasa
(BBIBOJI).

3. IlepBoe Ha4YaJI0 TEPMOIMHAMMKH H €ro IIPUMEHEHHE K H30IPOLIeccaM.

4. Anmabarndeckuii npouecc. Y pasaenue Ilyaccona.

5. SIBnenus neperoca. TemonpoBonHocTs. Juddysus. Bayrpennee tpenue.

6. PeanbHble ra3zpl. YpaBHeHHe Ban-zep-Baansca. KputHueckue BeTMuuHBL

7. O6parumble # HeoOpaTiMble npouecchl. Kpyrosoit mponece.

8. Bropoe Havasio TepMoiMHaMuKH. DHTponus. Hepaserctso Kiaysuyca.

9. Iuxx Kapno u ero KIIJ{ as uiaeanpHoro rasa.

10. Kpucrawmyeckue 1 amopdurle Tena. Ilnanenune u kpucrammsarus.

11. ®a3e1 u dasossle npespainenus. Tpoiinas Touka. Pa3oBble nepexobl BTOPOro poa.
12. Kuykoe cocrosuue Beuectsa. [loBepXHOCTHOE HaTsIKEHUE. Kanumsipaeie siBnenust.




(2 cemecTp)

3.2.1. Konmponsnusie 6onpocul 014 nepeoii ammecmayuu

1. 3akon coxpaHenusi anekTpuueckoro 3apsija. 3akon Kymoma.  Dnektpuueckoe morne.
Hanpsokernocts mosnst. IIpHHIAMI Cynepro3HIuHu mouei.

2. JTunons. HanmpspkeHHOCTH TOJISL JUIIONS HA OCH M Ha NPAMOM, IPOXOJSIIEH yepe3 IEHTP
JTMIIOJIS TIEPIIEHANKYJIISIPHO K €r0 OCH.

3. Jluauu wanpsokennoctn. ITorox Bektopa E. Teopema Ocrtporpamckoro- Iaycca st
9JIEKTPHUYECKOTO 10JIsl B BAKYyMe.

4. Tlpumenenne teopemsl Octporpajackoro- [aycca it pacuera HamnpsHKEHHOCTH ITOJIS
OecKOHEUHOIH, OJTHOPO/THO 3aPSHKEHHOM TIIOCKOCTH, 2-X PA3HOMMEHHO 3apsKEHHBIX IIIOCKOCTEH;
3apsDKEHHOrO Iapa.

5. PaGota cu1 9MeKTpOCTaTHYECKOro 1oJIs IpH IepeMerneHnu 3apsiaoB. Llupkysius sextopa E.
[ToTeHIHANBHBIH XapaKTep 3JIEKTPHYECKOrO I10JIsI.

6. Ilorennman. IToTeHuman To4e4HOro 3apsijia 1 CHCTEMBI TOYEYHBIX 3apSIIOB.

7. Casp Mexxny E u notennuanom. I'paguenT noTeHuuana. DKBUNOTEHIIHAILHBIC TOBEPXHOCTH.
8. JluanekTpHKH B dlexTpudeckoM mnosie. Ilonspusauust audiiexTpukoB. IlojspHble H
HETIOJIIPHBIE TUAJIEKTPHKH.

9. Dnexrpuueckoe cmemienne. Teopema 'aycca st monst B AuasieKTpuke. J[udneKTpuyeckas
IIPOHHLIAEMOCTD H €€ (PH3HYECKHUIi CMBICIL.

10. CerHeToaneKTPHKU UX CBOHCTBA U IIPUMEHEHHE.

11..Konnencaropsl.  DJEeKTPOEMKOCTh  IUIOCKOro, c(pepuyeckoro M  IHJIMHAPUYECKOTO
KOHIEHCAaTOPOB.

12. ITapantenbHOe U MOCIeN0BaTeNbHOE COeJMHEHHE KOHIEHCATOPOB B GaTapero.

13. DOHeprust 3apsHKEHHOTO KOHJEHcaropa. OHeprusi anekrpudyeckoro mnois. OObeMHas
IUIOTHOCTH 9HEPTHH.

14. TTocTOSHHBIN 371eKTpHYecKuit Tok. Crina u INOTHOCTH ToKa. OCHOBBI KJIACCHYECKOH
3JIEKTPOHHOI TEOPUH 3JIEKTPONPOBOJHOCTH MeTA/LIOB. 3akoH OMa 111 OTHOPOHOTO y4acTKa
LIeTIH.

3.2.2.KonmponsHsle 60npocsl 014 6mopoil ammecmayuu

1. Croponnne cuibl, O./0.C. HanpsskeHHOCTb HOJII CTOPOHHMX CHII. Pa3sHOCTH MOTEHLHANOB,
3.J1.C. u HanpspKEHHE, CBA3b MEXKIY HHMH.

2. Muddepernmanbras popma 3axona Oma.

3. 3akon Oma JUI1 HEOJHOPOJHOIO y4yacTKa IeNH M 3aMKHyToH uenu. COIpoTHBIIEHHE
[POBOAHUKOB. 3aBHCHMOCTh CONPOTHBIIEHHS OT TeMIiepaTyphl. CBEpXIIPOBOIUMOCTb.

4. PaGoTa ¥ MOITHOCTH TOKa. 3akoH Jxoyns-JleHua.

5. TuddepenunanpHas popma 3akoHa Jlxoyns-Jlenna. Y aensnas MOIUIHOCTE TOKA.

6. PasserBnennrie uenu. [Ipasuina Kupxroga.

7. Dnextpuyeckuii TOK B Bakyyme. TepmooaneKTpoHHass sMHccHsi. 3akoH bBorycnasckoro-
Jlenrmiopa.

8. DnekTpudeckuii TOK B rase. IIponeccsl HOHM3alMu U PeKOMOMHAILHH. DNEKTPOIPOBOIHOCTE
¢1a00MOHH30BAHHBIX I'a30B.

9. Ionsarue o wiasme. [TnasmMennas yacrora. JlebaeBckas JuiHA. DNEKTPONPOBOJHOCTD ILJIA3MBL.
10. MarnuTtHoe nose. MarHutHas MHAYKIWs. JIMHMM MarHuTHOM wHAyKnuu. [IpuHimwn
CyIeprno3uLHH noseH. Bexrop HAIPSHKEHHOCTH MarHuTHOTO ToJIsl.
11. 3axon Buo-Casapa-Jlariaca. MarauTHoe 1osie psiMoro u KpyroBOro TOKOB.

12. 3axon Amnepa. Cuia Jlopenna. @opmyina Jlopenua.




3.2.3. Konmponsnvie éonpocsl mpemoveii ammecmayuu
1. JIBuKeHHe 3apsDKEHHBIX YACTHI[ B MArHMTHOM mosie. IIpHHIMN AeHCTBUS LHKIMYECKUX
YCKOpPHTENel 3apsHKeHHBIX YaCTHIL.
2. Hupkynsuust BekTopa B MarHMTHOro MOJS B BaKyyMe M €€ NPUMEHEHHE K pacyery
MarHHTHOTO MOJISt COJICHOMJA H TOPOU/A.
3. Torok BekTopa MaruuTHOI uuaykuuu. Teopema ["aycca. Pa6ora nepemenienus npoBoAHAKa
H KOHTYpa ¢ TOKOM B MarHUTHOM II0JI€.
4. SIsnenue anexrpomaruuTHOIM HuAyKuMK. DJIC uuaykuun. 3akousl Mapaznes u Jlenua.
5. BbIBOZI 3aKOHA 2EKTPOMArHHTHON HHIYKIMH U3 3aKOHA COXPAHEHHS SHEPIUH. DIIEKTPOHHBIH
MEXaHHU3M.
6. UnmykTuBHOCTH KOHTYpa. MHAYKTHBHOCTH coneHonaa. SIBnenne caMoMHAYKiny. B3anvuas
HHIYKIHS.
7. Toxu npy 3aMbIKQHHH M Pa3MBIKAHHH LEIH.
8.OHepris MarHUTHOT'O T10JIS.
9. JluamMarseTHKH H napaMarseTHKi. HamarnuyenHocT. MarauTHOE 110J1€ B BELIECTBE.
10. 3aK0H MOIHOTrO TOKA VISl MATHHTHOT'O IOJISt B BelecTBe. HanpsykeHHOCTh MarHUTHOTO IIOJIA.
11.®eppomarnetnsm. KpuBas HamarHuumBauus. MaruutHbii rucrepesuc. Touka Kropu.
IIpuMenenue peppoMarHeTHKOB.
12. OcHoBbl Teopun MakcBe/ia [uisi 9J€KTPOMAarHMUTHOTrO IoJis. YpaBHeHHs MakcBewna B
HHTErpajJbHOU (opme.

(3 cemectp)

3.2.1. Konmponsnsie 6onpocst 01a nepeoil ammecmayuu

1. Marematuueckuii MastHHK. JnddepenimansHoe ypaBHeHHe KojieGaHHH MaTeMaTHYECKOTro
MasTHHKA. [lepron koneGaHuii MaTeMaTHYECKOr0 MasiTHUKA.

2. Ouspgeckuil MagTHHK. JluddepeHunansHoe ypapHeHue konebanuit pU3HIeCKOro MasTHHKA.
ITepron xonebanuit HU3UIECKOro MasITHHKA.

3. 'apMOHHYECKHH OCHMILIATOP. DHEPrHsA FapMOHHYECKOr0 OCLHILIATOPA.

4. Konebatenpneii koHTYyp. Popmyina Tomcona. IlpeBpameHne sHEprHH B KOJeOaTEIHHOM
KOHTYPE.

5. CpobGommple 3aryxaiomme konebanus. JluddepeHunansHoe ypaBHEHHE CBOOGOIHBIX
3aTyxaroumx kosnebanuit. Koappuument saryxanus. JlorapudMudeckuii 1eKpeMeHT 3aTyXaHHs.
6. Bemyxnennsie xosebanus. Jludpdepenunanbnoe ypaBHEHHE BBHIHYXIEHHBIX KONEOAHMIA.
AmmuTyza ¥ (aza BeIHYKJIEHHBIX Konebanui. PezonaHc.

7. 3akon Oma mwia nepemennoro toka (R, L, C — coemunens! mocnenosarensHo). Pesonanc
HaIpsUKeHUH.

8. Bonnopoe nsukenne. OpoHT BoMHEL BosiHOBas moBepXHOCThb. J[TMHA BOJNHBI H BOJIHOBOIL
BEKTOP.

9. VYpaBHeHue IUIOCKOH BOJNHBL YpaBHeHHE c¢epuyeckoii BonHbl Jupdepenuuansroe
BOJIHOBOE ypaBHEHHE.

10. Ynpyrue BOJIHBI B ra3ax, )KHIKOCTSAX H TBEPABIX TeJax.

11. DHepreTHYeCKHEe XapaKTEPUCTUKU YIPYTHX BOJH. Bextop YMoBa. IHTEHCHBHOCTD BOJIHBL.
12. Crosiune BonHBL ITydHOCTH M y3JIBI CTOSIYEH BOJIHEL

13. 3ByxoBeie BonHbl. D ekt Jonepa JUist 3ByKOBBIX BOJIH.

14. Ilnockas 3/eKTPOMAarHWTHAs BOJHA. BoiHOBoe ypaBHeHHe 3JIEKTPOMATHHTHON BOJHBL.
CBoiicTBa 31EKTPOMarHUTHON BOJIHBL.

15. DnepreTHyeckue XapakTepHCTHKH JJIEKTPOMArHHTHBIX BOJH. BEKTOp IUIOTHOCTH MOTOKa
SHEPruH 3JEKTPOMarHUTHOH BoJIHEI (BekTop IloiinTHHra).

3.2.2.Konmponvrusie 6onpocel 014 6mopoil ammecmayuu
16. Mmyibe 51eKTpOMarHUTHOM BOJIHEL J[aBiieHue cBera.
17. lucnepcus ceera. Ilokaszarens npenomienus. [Tornomenue ceera. 3akoH Byrepa.




18. IMonspusauns csera. 3akon Mamoca,

19. Tlonsipusamus ceta. 3akon Bpiocrepa.

20. CeeroBas BosHa. KorepenTnocts 1 MoHoXpomaTrunocTs Boj, HUntepdepenuns crerospix
BOJIH.

21. Unrepdepenmus csera. Venosus MAaKCHMyMOB H MMHHMYMOB MHTeHCHBHOCTH. Illnpnua
HHTEP(EPEHIMORHOI 10T0CE,

22. Wutepdepennus cBeTa B TOHKHX mnenkax. Ilonocsr pasroro makmoma. ITomocs: PpaBHOI
TOJILIHHEL

23 Tudpaxims ceera. Ipuuuwn Iojirenca — Openens. Merox 301 Openens.

24 Tucppaxuus ®paynrodepa Ha menw. HMupakunonnsii Muaumy™m.  J{i(pakuuoHHbIA
MaKCHMYyM.

25. lndpakumonnas pewmerka. Veiosms TJIaBHBIX MAaKCHMYMOB H MHHHMYMOB IIpH AH(paKIuu
Ha M paKkIHOHHOI pemetke.

26. Temnosoe u3nmyyenue, W3nyuenne aGcomoTno vepHoro Tesa. 3akon Kupxrodga.

27. 3akon Credana-Bonbumana, ITepsbrif u BTOPOH 3aKkoHBI BuHa.

28. ®opmyua Penes-xunca. ®opmyina ITnanka. OTkpeITHE MOCTOMHHOM T1aHKa.

29. DHeprus u HMmyIBHC ¢otona. [lasnenne cpera.

30. 3axons! BHemHero dorosdpexra. Ypasrenue Diinurreiina 15 BHemuero GpoTosddexra.

3.2.3. Konmponsnure sonpocui mpemoveti ammecmayuu

31. B¢ dext Komnrona u ero TEOpHSL.

32. SinepHas Monens aToma Pesepdopra. KpantoBsie nocrynatsl bopa. ®opmyna Punbepra.

33. T'unotesa e Bpoiins. Dopmyia ze Bpoitns. Bonnosas Gynxuus. [II0THOCTL BepOSTHOCTH.
34 KopmycKyIIpHO-BOMHOBOM yanmusm B MuKpomHpe. COOTHOIIEHHE Heompe/eNeHHOCTe
Ieiizenbepra.

35. Vpasnenne Ilpeaunrepa mis CTallHOHAPHBIX COCTOSHHH. CBOMCTBA BONHOBEIX (YHKIHIA.
36. Vpasrenrne Illpeaunrepa it atoma Bozopoza. [Tpuuiun [aynm.

37. IlpoxosK/IeHHe YaCTHIIbI Yepe3 OTeHIHATbHbIH 6apbep. TyHHemnbHbIit 3ddekr.

38. 3anosHeHuE 30H: METAIUIE, TUINEKTPHKH U TIOJTYIIPOBOJHHUKH.

39. DneKTPONpOBOAHOCTE MOMYMPOBOAHUKOB. COOCTBEHHEIE H TIPHMECHBIE IOJIYTIPOBOAHHKH.
40. TToustxe o p-n nepexoze. I[oynpoBOAHMKOBBII THOL. Tpansucrop.

41. BepostHOCTL nepexonoB. BhIHYXIeHHOE M  CHOHTaHHOE H3JTy4eHHe  (OTOHOB.
Kosddunuents Ditnmreiina.

42. OtpuuaresnpHoe noriomenxe cseta. [IpuHIMI paGoTH! KBAHTOBOTO reHeparopa.

43. CtpoeHne aTOMHOTO pa. DHEPrHs CBS3H. Hedexr maccbt. Snepubie cunr,

44. PamoakTMBHOCTD. 3aKOHEI PAIMOAKTHBHOTO pacaza (a-, B-, y-pacnan).

45. Peaxuus sneproro nenenus. Llennas peakuus genenus. Tepmosinepusiit cuutes.

3.4. 3aganus ist IPOMEKYTOUHOIT ATTecTAMN (3avera u (mn) sx3amena)

3. 4. 1. 3auemnvie onpocu (1 cemecmp)
1. Marepuanbhas Touka. Cucrema otcyera. IlyTs i nepemermenue. Ckopocrts, yckopeHme.
2. Kpuponuneiinoe npuskenne. HopmarsHoe i TaHreHIMaNbHOE yckopenust. [TonHoe yckopenue.

3. Vrnosas cxopocts u yckopenne. CBS3b MeXy JNHHEHHBIMH H YIJIOBBIMH CKOPOCTSMH H
YCKODEHHSAMH.

4. Tlepsblit, BTOpoif u TpeTwii 3akons! HeloToHa,
5. Lentp nuepuyn cuctemel. Pajmyc-BekTop u ckopocts LEHTPA HHEPIIHH CHCTEMBL.

6. BHemnne W BHYTpEHHHE CHJIBI 3aMKHYTOH CHCTEMbL 3aKOH COXPAHEHMS! MMITYJIbCa Tena
(BBIBOX).

7. Kunetnyeckas sueprus. [Totenuuansuas sueprus. I PaZIHEHT NOTEHIHANA.

8. KoncepBaTHBHBIC U HEKOHCEPBATHBHBIC CHIBL 3aKOH COXPAHEHHs] HEPrHH B MEXaHHUKe
(BEIBON).




9. Tlpumenenne 3akoHOB COXpaHEHHs K YIPYTOMY H HEYIPYroMy yzaapy Iapos.

10. Hemuepumansueie cHeTeMBI OTCUETA. [lentpobexuas cuna nneprun. Cra Kopuonmuca.

11. Moment unepuun. Teopema Illteiinepa. OCHOBHOM 3aKoH JUHAMHMKH BpaIIaTeIbHOTO
JBHXEHHS (BBIBOJ).

12. Kunetnueckas sueprus teia BPAIAIOIEr0Cs BOKPYT HEMOABHIKHOM OCH (BBIBOJI).

13. MomenT cunbl. PaGota BHEIIHUX CHIT IIPH BPAILLIEHHH TBEPJIOTO TeJa.

14. MoMmeHT mMIyibca MarepHAIbHON TOUKH. 3aKoH COXpaHEHHss MOMEHTa HMITyJIbca
MaTepHaNbHO TOYKH (BBIBOJ).

15. MomenT nMmmyssca TBepaOro Tena. 3akoH COXPAHEHHs] MOMEHTa MMIIYJIbca TBEPJOro Teja
(BBIBON).

16. Cuner ynpyrocta. 3akon I'yka Zu1st 0CHOBHBEIX BHIOB nedopmanum.

17. 3akons! Kemuiepa.

18. TlepBast u Bropas KocMuyeckue CKOPOCTH (BBIBOJ).

19. Cranmonapuoe teuenwue. JIunuu u TpyOKH ToKa. Teopema 0 HEpa3pHIBHOCTH CTPYH.

20. Vineanbnast XuakocTh. YpaBHeHHE Bepnymnu (BeBox).

21. JlamunapHoe  TypGyNeHTHOE TeYeH s KHIKOCTH. UHCio Peitnonpaca. @opmyna Crokca.
22. Tlocrynars: C.T.O. IpeoGpazosanus Jlopenna. Cnencrsust u3 npeobpasopanuii Jlopenna.
23. PensTuBHCTCKHMil MMIynbe. PenstuBmcTcKoe BBID&)KEHHE MJISI KUHETHYECKOH H IIOJIHOM
SHEPIrUH. DHEPIHUsl MMOKOSL.

24. TloHsATHe HaEATEHOTO rasa. 3aKkoH Asorajpo. YpapHenne Menzeneesa-Kianeiipona.

25. OcHOBHOE ypaBHEHHE MOJIEKYISPHO-KHHETHYECKO# TEOPHH Ia30B (BEIBOL).

26. 3aBHCHMOCTB JaBJIEHHS OT TeMIieparypsl (BbIBOX). 3akoH JlanbToHa.

27. MakcBeIIOBCKOe pacipe/ielieHue MOJIEKYJI 110 ckopocTsiM. Hanbonee BeposTHast CKOpPOCTB.
Cpennsis KBapaTHYHas CKOPOCTb.

28. Bapomerpuuyeckas (opmyia. BomsmmaHoBckoe pacnupenenesye 4acTHI[ B IMOTEHIHAILHOM
nose.

29. BryTpenuss sHeprus tena. [lepsoe Hauano TEPMOANHAMHKH.

30. Crenenn cBoGOEI MOJIEKy B BHyTpeHHss1 SHEPrHus MPOU3BOJIBHON MacChl HAEAIBLHOTO ra3a
(BBIBON).

31. TlepBoe Ha4aI0 TEPMOAMHAMHKH H €TI0 IIPHMEHEHHE K H30IIpoLeccaM.

32. Annabatuyeckuii npouecc. YpaBHeHue ITyaccona.

33. Senenus nepenoca. Temonposoauocts. Juddysus. BuyTpenHee Tpenue.

34. PearnbHele rasel. YpaBHenue Ban-nep-Baansca. KpuTnueckne Benuuus..

35. Obparumsie u Heo6paTuMBle npowecchl. Kpyrooit Tnporecc.

36. Bropoe navano tepMoiuHamMuku. DuTponus. HepasencTso Knaysuyca.

37. uxa Kapso u ero KITJT 1 upeansHOro rasa.

38. Kpucraumndeckue u amopdusle tena. [lasnenue u KpHCTaJUTH3aLHS.

39. ®azp1 1 dazossie npespamenus. TpoitHas Touka. da3oBkle NIEPEXO0JIBI BTOPOT'O pojIa.

40. Xumxoe cocrosnue BemecTsa. [1oBepXHOCTHOE HaTSKEHHe. Kanunnsapueie ssnenus.

3. 4. 2. 3auemnvie sonpocwi (2 cemecmp)

1. 3aKoH COXpaHEHHMS OJIEKTPHYECKOTO 3apsia. 3akoH Kynonma.  Dnexrpuueckoe more.
Hanpssxernocts nos. IIpuHIMI Cynepnosuiuy mnosei.

2. Jlunons. HanpsokeHHOCTh MOJS JMIONS HA OCH M Ha IIPSAMOH, MpPOXOAsme Uepe3 LeHTp
JIMII0JIS NIEPIIEHIUKYIISIPHO K €r0 OCH.

3. Jluanu manpskennoctd. ITotok Bektopa E. Teopema Octporpanckoro- Iaycca mis
3JIEKTPHYECKOr0 MOJIsl B BAaKyyMe.

4. Ilpumenenne Tteopembl Octporpajckoro- Iaycea s pacuera HanpsHKEHHOCTH I10JIs
GeckoHeYHOH, 0THOPOIHO 3aPSIKEHHOM MIOCKOCTH, 2-X Pa3HOMMEHHO 3apsDKEHHBIX IUIOCKOCTEIH;
3apsKEHHOrO 11apa.

5. Pa6oTa cHI 911eKTpOCTaTHYECKOTO 1OJIst TIpH TIepeMeIeHHH 3apsioB. L{upKy s BekTopa E.
[loTenumanbHELf XapakTep 3J1eKTPHYECKOTO MO,




6. ITorennnan. ITorennman Toueynoro 3apsi/ia i CHCTEMbI TOYEUHBIX 3apsiJIOB.

7. CBa3b Mexay E u notenmmanom. I PAHCHT TOTCHIHAA. DKBUIOTEHIHATBHBIE TIOBEPXHOCTH.
8. Jlmanextpukn B SNIeKTputeckoM  nosie. Ilonsipusanms  auonexTprkos. [Tonspusie u
HEIOJIAPHBIE AHANEKTPHKH.

9. Dnextpuueckoe cMemene. Teopema I'aycca s mons B AMdJIeKTpUKE. JlnanekTpuyeckas
ITPOHHIIAEMOCTH H €€ (PU3MYECKHiT CMBICI.

10. CerneroanekTpuku ux cpoiictsa n [IPUMEHEHHE.

11..Konznencaropsr. OJNEKTPOEMKOCTL  IIIOCKOTO, cepuueckoro M UMIMHAPHYECKOTO
KOHJICHCATOPOB.

12. TlapannensHoe u mocinesoBatenbHOe coeauHEnHE KOHJIEHCAaTOpOB B Oarapero.

13. Dmeprus 3apsikennoro KOHJICHCATOpa. DHEPrus OJIEKTPHYECKOro mojs. O6beMHuas
IUIOTHOCTH SHEPTHH.

14. TTocTostaupIit NIEKTPUYIECKHH TOK. CHla M IIIOTHOCTH Toka. OCHOBBI KJIaCCHYECKOI
S/IEKTPOHHOH TEOPHH 3JIEKTPONIPOBOHOCTH METAILIOB. 3akoH OMa JuIs OJHOPOJHOTO y4YacTKa
LEITH.

15. Croponnue cwsr, .J1.C. HanpsokennocTs 1mosist croposnux cuit. PasHOCTb MOTeHUHATOB,
O.J1.C. 1 HanpsKeHHe, CBS3B MEXIly HUMH.

16. Tudpdepenunansnas popma 3akona Oma.

17. 3akom Oma mns meommopomsoro yJacTka LenH M 3aMKHyToi nemd. CONpOTHBJIEHHE
IPOBOJHHKOB. 3aBHCHMOCTh CONPOTHBIIEHHS OT TEMIIEPATYPBL. CBepXIpOBOAUMOCTS.

18. Pa6oTta 1 MomuOCTb TOKa. 3aK0H Jxoyns-Jlenna.

19. Tupdepennmansuas Gopma 3akona JDxoyns-Jlenua. YV nensHas MOLIHOCTB TOKA.

20. PassetBnennsle uenu. Ipasmma Kupxrodga.

21. DnexTpHyecKHii TOK B BaKyyMe. Tepmoonextponnas smuccus. 3akon Borycmasckoro-
Jlenrmiopa.

22. DnexTpuyecKuii TOK B rase. ITponeccs HORU3AMMY 1 peKoMOHMHAIUH. DNIEKTPONPOBOAHOCTE
C1a60HOHM30BaHHBIX Ia30B.

23. Tlomatue o muasme. Ilnasmennas wactora. [leGaeBckas IUIHHA. ONEeKTPOIIPOBOIHOCTE

IJIa3MBI.
24. MarauTHoe mnone. MaruuTHas HHAYKUMS. JIMHMM MarHUTHOM UHAYKIHMH. [TpuHnmn
CYNIEPIIO3ULITH TOJIEH. Bextop HaNpsHKEHHOCTH MarHUTHOI'O T0JIS1.

25. 3axon buo-Casapa-Jlannaca. MarHuTHOE T0JIE IIPSIMOTO H KpYTOBOT'O TOKOB.

26. 3axon Amnepa. Cuia Jlopenna. ®opmysa Jlopenna.

27. JlBuxeHue 3apsuKCHHBIX YaCTHIl B MArHUTHOM mosie. IIPHHUMI AeHCTBHS MUKIHYECKHX
YCKOpHTeNIeH 3apsyKeHHBIX YACTHII.

28. Ilupkynsuus BeKTOpa B MarHMTHOrO mojis B BaKyyMe M €€ NpHMEHEHHe K pacuery
MargMTHOIO IOJI COJICHOU/Ia U TOPOH/A.

29. ITotok BekTOpa MarHuTHOH MHAYKIMHK. Teopema ['aycca. PaGora NIepEMELICHHUS IPOBOHHKA
U KOHTYpa C TOKOM B MarHHUTHOM II0JI€.

30. SIBnenne snexrpoMarauTHON HuAYKmK. OJIC nunykuun. 3akons! Gapanes u Jlenna.

31. BemBox 3aKkoHa OJIEKTPOMArHHTHOH MHIYKIMH H3 3aKOHA COXpaHEHHS 9HEprHH.
DJIEKTPOHHBIH MEXaHHU3M.

32. UHayKTUBHOCTD KOHTYpa. HIYKTHBHOCTE cojleHOuna. SIBiienne caMOMHAYKUMHU. B3aumuas
WHTYKIHSL.

33. Toxu npy 3aMBIKaHHU H Pa3MbIKAHHH LEIH.

34. DHeprus MarHUTHOTO IIOJISL.
35. JlnamarHeTHKH ¥ napamMarieTHkH. HamMaranueHnocTs. MarHuTHOE 10J1e B BEIIECTReE.

36. 3aK0H MOJIHOrO TOKA /ISl MAarHUTHOTO T10JIs1 B BEIIECTBE. HanpspkeHHOCTh MarHUTHOTO TOJIS.
37. ®eppomarnernsM. Kpusas namarnnuupanus. MarsuTeeii rucrepesuc. Touxa Kropu.

ITpumenenue (peppoMarHeTUKOB.
38. OcHoBel Teopnn MakcBeiia JUis 5JeKTPOMarHHTHOTO mos. YpasHenus Makcpemia B

HHTErpajbHOi (opMme.

‘__-_




3.4. 2. Dxzamenayuonnvie éonpocoi (3 cemecmp)

1. Marematnueckuii masTiuk. Muddepennmanshoe ypasrenne xoneGanmuii MaTeMaTHYECKOro
MasiTHHKa. Ilepron koneGanmii MaTeMaTHYECKOro MasTHUKA.

2. Dusuyeckuii MasTHUK, Muddepennnansioe ypasnenne koneGanuii (u3nyeckoro masTHuKa.
Tleprox xoneGanuii dusnyeckoro mastanka.

3. Tapmonuueckui OCLHILIATOP. DHEPrusi rapMOHHYECKOT0 OCHMJIISATOpA.

4. KoneGarenbuprii KoHTYp. Dopmyna Tomcona. Ilpespamenne 9HEPruM B KosebaTenpHOM
KOHTYype.

5. CpoGomible 3aTyxaiomme KoneGaHus. Nuddepennmansuoe  ypasnenne cBoGOIHBIX
aTyxaonmx xonebdanuii. Koopduument saryxanus. Jlorapucmmdeckuii rekpement 3atyxanus.
6. Bemyxnenusie koneGanmus. Huddepennmansuoe ypasrenue BBIHY)KJICHHBIX KOJIeOaHHMIA.
AMILTHTY A # (a3a BEIHYKIAEHHBIX KOJeOAHMUIL. Pesonanc.

7. 3akoH Oma s nepemennoro toka (R, L, C — coemunens: II0CJIe10BATENbHO). Pezonanc
HaNpsDKEHUH.

8. Bomosoe miskenne. ®pout Bommsl. Bomnopas NOBEPXHOCTh. J[IMHA BOJIHBI M BOJIHOBO
BEKTOD.

9. VpaBHeHHE MIOCKOH BOJHEL YpaBHeHHe cdepuueckoil  BOJHEL Juddepenunansuoe
BOJIHOBOE YpaBHEHHe.

10. Ynpyrue Bonms! B rasax, sxuakoctsix u TBEPIBIX TeJax.

11. DHepretuyeckue XapaKTEePUCTHKH yIPYTHX BOJNH. Bektop YMoBa. IHTEHCHBHOCTD BOJIHBL
12. Crosune Bonms. IMyunocTy u Y3JIBI CTOSIYEH BOJIHBIL.

13. 3BykoBrIe BoHEL Dddext Jloniepa 1ist 3ByKOBBIX BOJIH.

14. Ilnockas asnekTpoMarnuTHas Bomma. BoHOBoe YPaBHEHHE 3JIEKTPOMArHHUTHOM BOJIHEL
CBo¥icTBa 3/1€KTPOMAarHATHO# BOJHEL

15. DHeprertuyeckue XapakTepucTHKH SNEKTPOMAarHUTHBIX BOJIH. BekTop mioTHOCTH moToka
SHEPTUH JICKTPOMArHUTHON BOHEI (BekTop IloitHTHHTa).

16. Vimnysibe anexTpoMarauTHOlM BoyHEL JlaBieHue caeta.

17. Mucnepeus ceeta. [Tokasatens npenomnenus. [lornowenue cBera. 3axon Byrepa.

18. ITonsapusauus ceera. 3akon Mamoca.

19. INonsipusanus ceta. 3akou Bprocrepa.

20. CseroBas BonHa. KorepeHTHOCTS M MOHOXpPOMATHYHOCTE BOJIH. MHTepdepenIms cBeToBBIX
BOJIH.

21. Mnrepdepenims cBeta. YCIoBHS MAaKCHMyMOB M MHHUMYMOB HHTeHCHBHOCTH. 1llupuna
HHTEP)EPEHIHOHHOMN MOIOCHI.

22. Untepdepennus cBera B TOHKHMX IUIeHKaX. IT0MOCHI paBHOro HakjoHa. Ilonmoce!l paBHOI
TOJIIIHHBI.

23.ludpaxuus cera. [punmmn oiirenca — Gpenesst. Merox 300 Dpenens.

24 lndpaxuus  Ppaysrodpepa na memn. J(uQpakuHOHHbI MHHUMYM. J[H(dpakunoHHEI
MaKCHMYM.

25.ludpakinonHas pemerka. YClIoBHs TIIaBHbIX MaKCHMyMOB 1 MHHHMYMOB IIpH Ju(bpaKiuuu
Ha T (paKIIHOHHOH peleTke.

26. TemnoBoe n3nydenue. Usnyuenne abeomorno uepHoro Tena. 3akon Kupxroga.

27. 3axon Credana-Bonbumana, [lepsriii u BTOpOH 3akoHbl Buna.

28. ®opmyna Penes-Jlxunca. ®opmyia ITnanka. OtxpeiTie nocrosuuoit [nanka.

29. DHeprus u umnyJsc GoToHa. J[aBneHue ceera.

30. 3akons! BHemHero potoaddexra. Ypasuenne Diinireiina s BHelHero doroadpdexra.

31. Dddexr KomnroHna u ero teopus.

32. SAnepnas mozens atoma Peseppopna. KanTtosbie nocrysnarsl bopa. ®opmysa PunGepra.

33. I'unotesa zie Bpoiins. ®opmyna e Bpoiins. Bonmosast Gbynkuust. TTnoTHOCTS BEPOSITHOCTH.
34.Koprnycky1sipHO-BOJTHOBOH AyanusM B MHKpomHpe. COOTHOIICHHE HeOoNpeeIeHHOCTel
I'eiizenGepra.




35. Ypasuenne Illpeunrepa s CTALHOHAPHBIX COCTOsIHMM. CBOMCTBA BOJHOBBIX (DYHKIHIA.
36. Ypasuenne IlIpemunrepa uis atoma Boztopoia. ITpunrmn Iaysu.

37. TIpoxox/enne YacTHIb! Yepe3 NoTeHIHaTbHbI Gaprep. Tynnenbubiit oddexr.

38. 3anonHenue 30H: MeTALIbI, JINDIIEKTPUKH M IIOJTYTIPOBOIHHKH.

39. DneKTponpoBOAHOCTH MOMYNPOBOAHIKOB. COGCTBEHHBIE I IIPUMECHEIE TOJIYTIPOBOAHHKH.
40. TTousTre 0 p-n nepexoze. IonynposoauukoseIii quoa. Tpausucrop.

41.  BeposTHOCTH  mEpexomOB. BhiHyXI€eHHOE ¥ CIOHTAaHHOE M3TyyeHHe (hOTOHOB.
Koapduumentsr Ditnimreiina.

42. OTpHIaTeIbHOE MOIJIOIIEHHE CBETA. [Ipunuun paGoTel KBAHTOBOrO reHepaTopa.

43. Crpoenue aTOMHOTO sipa. DHEPrHst CBA3H. Jedexrt Macerl. SInepHble CHITBL

44. PannoakTHBHOCTb. 3aKOHBI PAaHOAKTHBHOTO pacnana (a-, B-, y-pacnan).

45. Peakuus ANepHOTO nenenus. LlenHas peakuus geaeHust. TepMosinepHslit CHHTE3.

3a4eThl M OK3aMEHBI MOTYT GBITh MPOBEACHBI B MHCHMEHHOI dopme, a Takxke B
NHCEMEHHOH (OpMe © YCTHBIM JONOJHEHHEM OTBeTa. 3aueThl CIy’KaT (GOpPMOii MPOBEPKH
Ka9eCTBa BBINOJIHCHUS CTYICHTAMH J1a00paTOPHBIX PaGoT, yCBOEHHs CEMECTPOBOTO yU4eGHOTO
MATepHana I0 IMCUMILHHE (MOAYIIO), NPAKTHYECKHX H CEMMHAPCKMX 3aHATHH (TIpH
OTCYTCTBHH 3K3aMEHa 110 JUCLUILIHHE).

[To mroram s3auera,  cooTBeTcTBHH ¢ MOAYIBHO — PEHTHHIOBOM CHCTEMOIA
YHHBEPCHTETA, BBICTABISIOTCS OBl € IOCHCAYIOIMM TNEPEXONOM IO INKAle Oaubl —
OLCHKH 32 3a9eT, BRICTABIACMBIl Kak I10 HAMMEHOBAHHIO «3aYTEHOY», HE 3a4TEHO», TAK H
M QepeHIMpPOBAHHO T.e. C BBHICTABICHHEM OTMETKH IO CXEME — COTJIIMYHOY, «XOPOLIOY,
«YMOBJICTBOPHTEILHO» M «(HEYJIOBJICTBOPHTENLHOY, OIpEAENSEMOE pelleHHeM Y4YeHOro
COBETa YHHBEPCHUTETA H IIPONHCHIBAEMOTr0 B y4eOHOM ILIaHe.

OK3aMeH 110 IMCLIMILTHHE (MOJIYJIIO) CILXHT JUIsl OEHKH paGoThI CTYJICHTa B T€YEHHH
cemectpa (roza, BCero cpoka OOyYeHHs M Ap.) W NPH3BAaH BHIIBUTH YPOBEHb, KaueCTBO U
CHCTEMATHIHOCTD NOJy4EHHBIX UM TCOPETHYECKHX M NPAKTHUYECKHX 3HAHHI, MPHOGpeTeHUS
HaBBIKOB  CAMOCTOATE/NBHOH  pabOThl, pAasBUTHS TBOPYECKOTO MBIIUICHHS, YMeHHS
CHHTE3MPOBATH IOJTYYEHHEIC 3HAHUS M NPUMEHATh X B PELUEHHH IPAKTHYeCKHX 3amay. [1o
HTOraM 5K3aMCHd, B COOTBETCTBHH C MOJYJIBbHO — PEHTHHIOBOM CHCTEMON yHHBEpCHTETa
BBICTABJIAIOTCA  Oajlibl, € IOCIE/YIOUMM INEPEXOAOM IO IWKale OLEHOK HAa OLEHKH:
«OTJIHYHOY, «XOpOILOY, «YIIOBJIETBOPHTEIBHOY " «HEYIOBJIETBOPHTEILHON,
CBHJICTEIILCTBYIOIIHE O NPHOOPETEHHBIX KOMIIETEHIHSX HIIH X OTCYTCTBHH.




®opma sk3amenannonnoro Guiera (npumep odopmirenns)

MunmucrepeTro HAYKH ¥ BhIciiero obpazoBanus PO

PI'BOY BO «Jlarectanckuii TOCY/IAPCTBEHHBIN TEXHUYECKUH YHUBEPCHUTET)

Jucnnmmba _@usmka

Hanpagnenne nonrorosku Gaxanaspos 21.03.01 «Hedrerazosoe aemnoy»
[poduns «Bypenne HedTIHBIX U ra30BBIX CKBAKHHY

Kadenpa Duznku Kypc 2 Cemectp 3
Dopma 00yueHHs - ouyHas

9K3AMEHAIMOHHBIA BUJIET Ne 1

1. Konebarenbnbii kontyp. ®opmyna Tomcona. IIpeBpamenye sueprun B
KosebaTeIbHOM KOHTYype.

2. MnTepdepeHums cBeta B TOHKMX mienkax. [1070CE paBHOro HaksoHa. ITosockr paBHOIM
TOJIIHHEL

3. Ctpoenue aTOMHOTO si1pa. DHeprusi CBS3H. Hedext maccsr. Snepusie cuisl.

Ok3ameHaTop: Odennues K..A.

YTBepikieH Ha 3aceanun Kadeapbl OU3Mkn (nporokon Ne _ or,

3aB. kaenpoi: I".J1. Axmenos




Kpurepun  onenxu YPOBHSL  c()OPMHPOBAHHOCTH KOMIIETEHIHMH IO pe3yabTatam
IIPOBE/ICHHS 3a4eTa:

- OUCHKA «3a4TCHO»: 00YYaIoUmiics IEMOHCTPHPYET BCECTOPOHHEE, CHCTEMATHYECKOE 1
raybokoe 3HaHHe MaTepuaia, CBOGOIHO BHITONHSET 3aJIaHMsl, TIPEyCMOTPEHHBIE IIPOrPamMMOii
AUCHHILIHHEL,  yCBOMBUIMI OCHOBHYIO M  JONOJHHTEJIBHYIO JmTteparypy. OOyyarommuiics
BBITOHACT 3anaHus, NPeJyCMOTPEHHbIE MPOrPaMMOif JMCLMIUIMHEL, Ha YPOBHE HE HHIKE
6a3oBoro;

- OUCHKA «HE 3a4TeHO»: O0yvalomMiics IEeMOHCTPUpYET He3HaHHe MaTepuasia, He
BBIOJHACT  3aNaHMs, NPEIyCMOTPEHHBIE TPOrpaMMON  AMCLMILIMHEL OO6yyarommiicss He
BBITOHACT 3a/1aHusl, PEyCMOTPEHHBIE IIPOrPAMMOi ICIIHILIMHEI, Ha ypOBHe HyKe 6a30BOro.
Hansheiimee ocoenne OITOIT He BO3MOXKHO 0e3 JIONONHUTENBHOrO H3y4eHHsi MaTepHaia
NOATOTOBKH K 3a4eTy.

Kpurepun onenku YPOBHs  C()OPMHPOBAHHOCTH ~KOMIIETEHUMH 110 pe3y/bTaTaM
nposeneHus i PepeHHpoBaHHOTO 3a9éTa (3adera ¢ oueHKoif) / sx3ameHa:

- OUCHKA  «OTJIHMYHO»: o0yyaromuiics Hal TNOJHBIA, pasBEPHYTBIf OTBET Ha
TIOCTABJICHHEBIH BONIPOC, IPOSIBHII COBOKYITHOCTH OCO3HAHHBIX 3HAHHI 06 00beKTe, 10Ka3aTeILHO
PAaCKpBUI  OCHOBHBIC TOJNIOXKEHHS TeMbl. B oTBeTe mpocnexuBaercs Yerkas CTPYKTYpa,
JIOTHYCCKAs TOCTIENI0BATEILHOCTD, OTPaXAKomas CyIIHOCTh PacKpbIBaEMbIX IOHSATHIA, SBJIEHHMH.
O6yuarommiics noakperuiser TCOPETHYECKUH OTBET INPaKTHYECKUMH IpuMepamH. OTBeT
chOpMyIHPOBAH HAyYHBIM A3BIKOM, 000CHOBaHa aBTOPCKAs MO3MLMA OOYYaIOIIErocs. MoryTt
OBITh  JONyLIEHBI HEJIOYeTHl B ONpPEJCICHUH  NOHATUM, HCIpABICHHBIE CTYAEHTOM
CaMOCTOSTENLHO B IIPOLIECCE OTBETA HJIM C MOMOIIBIO «HABOSIIHXY BOIIPOCOB INperoaaBaTe’is.
OO6yyarommmest IPOZICMOHCTPHPOBAH BBICOKHI YPOBEHD BIIAJICHHS KOMIIETEHUHEH(-IMH);

- OLCHKA  «XOpomio»: OOyyalolouMcsi JaH  IIOJHBIN, Pa3sBEepHYTHIA OTBET Ha
TIOCTAaBICHHEIH BONpPOC, IpPOSABIEHO YMEHHE BBIAEIIATE CYIIECTBEHHBIE ¥ HECYLIECTBEHHbIE
NIPH3HAKH, IPHYHHHO-CIEACTBEHHbIE CBsI3H. OTBET YEeTKO CTPYKTYpHPOBaH, JIOTHYEH, HO €CTh
HEJ0YeTH! B (POPMYTHPOBAHHH NOHATHIA, PEICHHH 3a71ad. Ilpu oTBeTax Ha HOMONHHUTENLHEBIE
BOIPOCH!  JOIYINEHBI HE3HauuTeNnbHple OmMOKH. OOGyyaromuMmes NIPOJIEMOHCTPUPOBAH
NOBBIIIEHHBIH YPOBEHb BJIaJICHUS KOMIeTeHuMeH(-sIMH);

- OLICHKa «yX0BJIETBOPHTEIbHO»: OOYYAIOIMMCA JaH HEMOJHBIH OTBET Ha BOIIPOC,
JIOTHKA ¥ II0CJI€0BATENFHOCTh H3/I0KEHHS HMEIOT CYIIECTBEHHBIE Hapymienus. JlomymeHst
rpy0ble OMMOKH NpPH ONpEJEIEHNH CYIHOCTH PacKpbIBACMBIX NOHSATHI, SBICHH, HapylIeHa
JoTHKa OTBET4, HE CJCNaHBl BBIBOABL PeueBoe odopmienue TpeOyeT KOppeKIuH.
Ob6yyarommiics HCIBITHIBAET 3aTpyIHEHHE IpH  OTBETE€ HA NONOJNHMTENBHBIC BOMPOCHL
O6yuaromumes IpoaeMOHCTPHPOBAH 6a30BbIiA YPOBCHb BIIa/ICHHS KOMIIETCHIIUEH(-sIMH);

- OUCHKH  «HEYIOBJIECTBOPHTEILHO»: OOYYalOMMIICS HCNIBITHIBAET 3HAYHTE/BHDIC
TPYAHOCTH B OTBETE HA BONpOC, JIONYCKAET CYIIECTBEHHBE OWIMOKH, He BIIAJIEET
TEPMHHOJIOTHEH, HE 3HAET OCHOBHBIX NOHSTHH, HE MOYKET OTBETHTH Ha «HABOMAILHE» BOIPOCHI
npenozaasaresst. O0ydarommmes IPOJIEMOHCTPHPOBAH HU3KHH YPOBEHb BIIAZICHHS
KOMIIETEHIUEH(-sIMH).




