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Oo0opoTHas cTopoHa TUTYJIbHOrO Jucta PITY ]|
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3aBenyroiuii Kadeapoit 00N 1 IKCTIEPUMEHTATEHON (GU3NKH PU3NKH B.B. Kopouenmner
(moammch) (N.0. ®amwumms)

I1. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHnHu Kadeapbl:

IIpoTokoi oT « » 20 r. Ne

3aBenyomuii kKadeapoit 00IIeH 1 IKCIEpUMEHTATFHON PU3NKN (HDU3UKH B.B. Kopouennies
(Tmoamuch) (N.0. ®amwmms)



AHHOTaUMs K padoueii nporpaMme QM CHUNINHBI
«Du3zuKa»

I[I/ICI_II/IHJ'II/IHa «Duzuka» BKJIIKOUCHA B OHKII CCTCCTBCHHOHAYYHBIX u
MAaTCMAaTHIYCCKUX JUCHHIIIIMH JJI51 BCCX CH€HH3.J'II>HOCT€I>1 HaHpaBHeHI/Iﬁ IIOATrOTOBKH

27.03.02 YnpaBieHne KaueCTBOM.

[Iporpamma kypca "®usmka" cocTaBieHa B COOTBETCTBHUM C TpeOOBaHUSIMU
TOCY/IapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa BBICHIETO MPOQPECCHOHATHHOTO

oOpa3oBaHMUs.

OO61mast TpyI0EMKOCTh COCTaBIISIET 6 3a4eTHBIX eAuHHuI] (216 4acoB), peanusyercs
Ha 1 1 2 Kypce BO BTOPOM M TPETHEM CEMECTpE. YUEOHBIM IJIAHOM MPEAYCMOTPEHBI
JEKIHOHHBIE 3aHATHA (36 4YacoB), nabopatopHbie padoThl (36 4acoB), MPaKTUYECKUE
sanaTus (36 dacoB), camocrosiTelbHas padorta cTyaeHToB (63 uaca),koHTposib (45
yacoB). @opMa MPOMEKYTOUHOM aTTeCTallud —3a4€T BO BTOPOM CEMECTPE U IK3aMEH B

TPETHEM.

Jlisg ycrenmHoro u3y4eHusl OUCHUIUIMHBL «Du3nKay y 00ydaronmxcs JOHKHBI
ObITh 3HaHME OCHOB Kypca (PM3MKM M MAaTEMaTUKHU CpelHed 00I1eo0pa3oBaTelbHON
IIKOJIBI WJIM CPEAHETO MpodeccuoHaibHOr0 00pa3oBanus. Kypc ¢hu3uku HaunHaeTcs co
BTOPOTO CEMECTpa M HpelnoyiaraeT 3HAHUE HadyaJl MAaTeMaTH4YeCKOro aHalu3a,
aHAIUTHUYECKOW  reoMeTpud  (BEKTOpHOM  anreOpbl) B 00bEME  OJHOIO
MPEAIIECTBYIONMIET0 cemMecTpa oOydeHus (mpousBoaHasi, auddepeHman GyHKIUHA

OJIHOM ¥ MHOTHX TIEPEMEHHBIX, UHTETpall, AuddepeHInaIbHbie ypaBHEHUS

HucnunnnHa «®usuka» OCHOBBIBACTCS HAa HAYAIbHBIX 3HAHMSIX, MOJTYYEHHBIX B
XO/Ie W3YYCHHS TaKuX JUCIUIUIMH, Kak «Marematnkay B 00OBEeME OJHOTO
MPEAIIEeCTBYIONIET0 ceMecTpa oOydeHus (mpousBoaHas, auddepeHunan QyHKIIUU
OJIHOM M MHOTHX TIEPEMEHHBIX, UHTErpall, nuddepeHnnansubie ypaBHeHU ). «DU3nuKa»
SBIIICTCSI OCHOBOWM  JII1  M3y4YEHHUS TAKWX JUCHUIUIMH, Kak «TexHuueckas
TepMoauHaMuKay. CojepkaHue JUCITUIUITMHBI OXBaThIBACT HM3YYCHHE CIICAYIOIINX
pa3zieloB: OCHOBBI ~MEXaHUKH, MOJEKyJsipHas ¢u3NKa W TEPMOJUHAMUKA,
AJIEKTPOCTATHKA, JJICKTPOJWHAMUKA, KOJIeOAHUS ¥ BOJIHBI, ONTHKA, KBAHTOBAs

MEXaHUKa, FIEeMEHTBI AEPHON (DU3UKH.

Heasb nucuMminmHbl — GOPMUPOBAHUE Yy CTYACHTOB SCHBIX NMPEACTaBICHUN 00



OCHOBHBIX TOHATUSAX M 3aKOHAaX (QU3UKHU, CTWIA (UBUYECKOTO  MBIIUICHHUS,
COBpEMEHHOW Hay4yHOW KapTuHbl Mupa. Kypc ¢usuku nomkeH mpuBHBaTh CTYJIEHTaM
BBICOKYIO KYJbTYPY MOJIETUPOBAHMS BCEBO3MOKHBIX SBJICHUI U MPOLECCOB, 3HAKOMUTD
C Hay4YHbIMH METOJAaMH, a TaKXe IMOATOTOBUTH OOIIETCOPETUUCCKYIO0 0azy is
NPUKIATHBIX U MPOPUINPYIOMUX TUCIHUIUIMH (MaTepUaNIOBECHHUE, HIEKTPOTEXHUKA U
JIEKTPOHMKA, TEOPETUYECKUE OCHOBBI JJIEKTPOTEXHUKH, DJIEKTPUUYECKHE MAIINHBI,
3JIEKTPONPUBO/L, MIEKTPUUECKUE U3MEPEHNS).

3agaum:

— W3YYEHHE OCHOBHBIX (PU3MYECKUX SIBICHUMU, OBIajeHHE (yHIaMECHTAIbHBIMU
MOHATUSMHU, 3aKOHAMH U TEOPUSIMH KJIACCHYECKOM W COBPEMEHHOW (DH3WKH, a TakkKe
MeTOJlaMU (PU3UUECKOTO UCCIICIOBAHMUS;

— OBJIQJICHUE NMPUEMAMHU U METOJAMU PEIICHUS] KOHKPETHBIX 3a7a4 U3 Pa3IuyHbIX
oOnacTeil pu3HKy;

— (GopMUPOBAaHUE HABBIKOB MPOBEACHUS (DPU3UUECKOTO HKCIEPUMEHTA, OCBOCHUE
Pa3JIMYHBIX TUIIOB U3MEPUTEIBLHON TEXHUKH.

— TI0Ka3 HEPa3phIBHOM CBA3U (DU3UKU U TEXHUKH.

B pesynbrare u3ydeHus JAHHOW AUCHUILIMHBI y O0Oydaronuxcsi (GOpMUPYIOTCS
CJICAYIONINE KOMITIETEHIIUU (3JIEMEHTHI KOMITIETEHITU).

Ko u popmysinpoBka

Jranbl (pOPMUPOBAHMS KOMIIETCHIIUN
KOMIIeTeHIN U

OCHOBHBIEC (DU3UUCCKUE 3aKOHBI,

OCHOBHBIC METO/IbI M TIPHEMBI [TPOBEACHHS
(U3UYECKOT0 SKCIIEPUMEHTA U CIIOCOOBI 00pabOTKH
3naer IKCIIEPUMEHTAIBHBIX JTAaHHBIX;

OCHOBBI B3aUMOCBSI3U (PU3UKHU C TEXHUKOM,

IK-1 IPOM3BOCTBOM H APYTUMH HAYKaMH

Han0osee BaXKHbIC U (YHIAMEHTAIbHBIC TOCTHIKCHUSI

Croco0HOCTh aHAJTU3UPOBATh dusnueckoil HayKn

COCTOSIHUE W IMHAMHKY 00BEKTOB
MIPUMEHSTh 3aKOHBI QU3UKU ISl OObSICHEHUS

pa3IMYHBIX IIPOLECCOB;

Ymeer MIPUMEHSTH JJOTUYECKHE TPUEMBbI MBILIUICHUS - aHAJIU3 U
CUHTE3 IIPU PELLICHUH 33/a4;

Hay4yHO 00OCHOBBIBATH IPUHUMAEMbIE METO/IbI
peleHus npopecCUOHaIbHBIX 3aa4

JIeSITEIbHOCTH U MUCIIOIb30BaHUEM
HEOOXOINMBIX METOI0B U
CpEJICTB aHajm3a

METOJJaMH TEOPETUUECKUX U KCIIEPUMEHTAJIBHBIX
HCCIIEIOBaHUM B (PU3UKE;

Baaneer o
HABBIKAMU pPeIIeHHs 3a/1a4 MPOPECCHOHATHHON
JIEeSATETLHOCTH C MIPUBJICYCHHUEM COOTBETCTBYIOIIETO
(bu3MKO-MaTEMATHYECKOTO ammapara
321)18‘-11/1 N3UKHU, allraparT MarTcMaTHUu4YCCKOTO aHaJin3a, TCOPUUu
OK-7 3HaeT ¢ L P . > 1E0P
BEPOATHOCTCHU, MATCMATUUYCCKOHN CTATUCTUKH.
CIIOCOOHOCTH K p ’
caMOOpraHu3aIu u
Ymeer

caM000pa30BaHUIO [Ipumenste  0000mare, aHaMM3UPOBaTh  HMH(OPMAIHIO,




MPUMEHSIET armnapaT TEOPHH AITOPUTMOB, (PH3UKH TECOPUU
BEPOSTHOCTEM.

HaBbikamu paboThI C IKCIICPUMEHTAIBHBEIM 000PYIOBaHUCM,
Brnageer |MeTommkaMy 3KCHIEpUMEHTAJIBHBIX MCCIETOBAHHNA, HABBIKAMH
paboTHI C HAYYHOW U METOANYECKON JTUTEPATYPOI.

Jns dhopmupoBaHHs BBIIIEYKA3aHHBIX KOMIETCHIMH B paMKax TUCIUTUIMHBI
«Ha3Banme» NPUMEHSAIOTCS CJIEIYIONIME METOJIbl AKTUBHOTO/ HWHTEPAKTUBHOTO
o0yueHus: «JIeKIHI-0ecena», « TUCKYCCUS».

1. CTPYKTYPA Y COJAEPKAHUE TEOPETUYECKOM YACTH
KYPCA

1. BBeaenue. ®u3uyecKue 0CHOBBI MeXaHUKHU. (6 4acoB)

1.1. duszuka kak Hayka. Meroabl (PU3UUECKOTO MCCIEIOBAaHUA: OIBIT, TUIIOTE3A,
AKCIIEPUMEHT, Teopusi. Pu3uka u MarteMaruka. Ou3nMka U ectecTBo3HaHue. Pu3uKa u
dbunocodus. Iransl uctopun Gusuku. Ponp Gu3nku B pa3BUTHUM TEXHUKHU U BIUSHUE
TeXHUKU Ha pasButhe ¢usuku. Pons pusuku B oOpaszoBanuu. CTpyKTypa U 3a7add
Kypca (pu3HKH.

1.2. Tlpenmer mexanuku. Knaccuueckas u kBaHTOBasi MexaHuka. Kunemaruka u
nuHAMUKa. Mojenu MeXaHWKH: 4YacTHila (MarepuajbHas TOuYKa), CHCTeMa 4YacTHII,
abCOJIIOTHO TBEpAOE TeNO, CIUIOUIHAs cpena. OJIeMeHTbhl KuHematuku. Cucrema
orcyeTa. BekropHble ¢puznyeckue BenuuuHbl. Ilepemenienue, ckopocTb, HOPMAJIBLHOE U
TaHIE€HIUAIbHOE YCKOPEHHS YAaCTHULBl MPU KPHUBOJWHEWHOM [BH)KEHHUH. YTJOBas
CKOPOCTb M YTJIOBOE YCKOPEHHE MPU JBUKEHUU MO OKPY>KHOCTHU, UX CBA3b C JIMHEWHON
CKOPOCTBIO U JIMHEWHBIMU yCKOpeHUsiMU. [locTynarenbHoe U BpallaTeabHOE JBUKEHUE
TBepaoro Tena. (1 ).

1.3.Onementsl auHamuku. [lepBwiii 3akon Heiorona. [lonsTHe WHepuMaIbHOU
cucteMbl oTcuera. Macca. Bropoii 3akon Hetorona. Tpetuii 3akoH HerotoHa. MiMmyiibe
Tena. YpaBHeHHE nBUkeHUA. OCHOBHAs 3a/adya JUHAMUKUA. POJb HaYaldbHBIX YCIOBUH.
Kiaccuueckuii MpUHOMO MOPUYMHHOCTH. 3aKOH COXPAHEHUS HMITyJbCca. 3aKOH
JBIDKCHHSI LIEHTpa HMHEpIH. PeakmusHnoe oOgudicenue. @opmyna [uonxosckozo. (1
qyac).

1.4. Pabora. MomHocts. Kunernueckass sHeprus. DHEpPrusi B3aUMOJCHCTBUS.
[ToreHunanbHas sHEprus ynpyroctu. [loreninmansuas sueprus tarorenus. (1 41).

1.5.CBs13p NOTEHIMAIBHON CUJIBI C TOTEHIIMATIBLHON YHEPTHEil. 3aKOH COXPaHEHHUS
sHeprun B MexaHuke. CBsi3b 3aKOHOB COXpAHEHUsI ¢ CUMMETpUEN MPOCTPAHCTBA U
BpeMeHu. KoHcepBaTWBHBIE M JAMCCUMNATHUBHBIE CUCTEMbl. BHYTpeHHsS SHEprus.
OO6medu3nyuecknii 3akoH coxpaHeHust sHepruu. [loTeHuuanbHble KpUBble. YIPYTruil u
Heynpyrui yaap. (1 9).

1.6.YpaBHeHue NBWKEHHS TeJla, BPAILAIOIIETOCS BOKPYr HEMOJBH)KHOM OCH.
MOMEHT CHJIBI U MOMEHT MHEPIIUHU TeJla OTHOCUTEIbHO ocH. (1 1).

1.7.MomMeHT uMITysbca. 3aKOH COXPAaHEHHs MOMEHTa HMMIyJibca. /[BH)keHHe B
[EHTPAIBHOM MoJie. PaboTa, MOITHOCTh, KHHETUYECKAs DHEPTHs MPHU BpaliaTeIbHOM
nerkeHnd. (1 4).




1.8.Ilpuamun  otHocuTenbHOCTH  [ammmes.  IlpeoOpaszoBanme — [Mammmes.
Kilaccuduecknii  3aKOH ~ CIOXKEHUS  CKOpPOCTEH. [loctynaTel  DWHIITEHHA.
OTtHOCHUTENBHOCTh OJHOBpeMeHHOCTH. IIpeoOpa3oBanus Jlopenua. MHBapHaHTHOCTH
3aKOHOB MPUPOJIbI OTHOCUTENILHO MpeoOpa3oBaHuil Jlopenia. [IinuHa Ten B pa3inyuHbIX
cuctemMax otcuera. JInUTEeNbHOCT, COOBITHIA B  pa3HbBIX CHUCTEMax OTCUeTa.
PensiTUBUCTCKUN 3aKOH CJIOKEHHsSI CKOpocTed. VHTepBas MeXIy COOBITUAMH.
OCHOBHOM 3aKOH PEJIITUBUCTCKON AUHAMUKHU. DHEPTUs B PEISTUBUCTCKOW TUHAMHKE.
DOHeprus Mokosi. (CaMOCTOATEIBHO)

1.9.Heunepuuanbubie cucteMbl orcueta. Cuisl uHepuuu. Bropoii 3akon HeioTona
JUISl HEUMHEPUHUATBHBIX CHCTEM OTCYETAa. OKBHUBAJICHTHOCTh WHEPHHUAIBHBIX H
Taroreromux macc. Konuenuuu oOmieil Teopuu OTHOCUTENBbHOCTH. [IposiBieHue cun
uHepuuu. LlentpooOexnas cuia naepuuu. Cuna Kopuonuca. (caMoCTOSITEIBHO).

1.10.2memMeHThl MEXaHUKHU CIUIOMIHBIX cpea. CTanmoHapHoe TeueHre. Y paBHEHUE
HEPA3PBIBHOCTH [IJII HEC)KMMAEMOM KHUAKOCTH. HMieanbHas XKWUIKOCTb. YPaBHEHHE
bepnymumi.  Buyrtpennee  Tpenwe. Teuenue  Bsa3kod  kuakoctd.  [lonsThe
TypOyJICHTHOCTU. YTIpyroe Teno. Ynpyrue nepopmanuu U HanpsskeHus. 3akoH ['yka.
Huarpamma Hanpspkenuit. [lmactuueckue aedopmanuu. Ilpenen  mpoyHOCTH.
(caMoCTOSITEIBLHO)

2. MouekyasipHasa ¢usnka u TepMoauMHAMHKa. (4 yaca JeKIHii)

2.1.JInHaMUYeCcKue U CTATUCTHICCKHE 3aKOHOMEPHOCTH B (hr3uke. MoseKysipHast
¢dbuszuka U TepMoMHaMuKa. TepmoanHaMuueckue mapametpsl. Temmnepatypa. Mojenb
uaeabHOTO ra3a. (OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KMHETUYECKOW TEOPHH.
VYpaBHEHHE COCTOSHUS UICAUTBHOTO ra3a. 3akOoHbI HaecanbHbIX ra3os (0,5 yac).

2.2.WneanpHpii  Ta3 B cwiIoBoM 1none. Pacmpenenenue  bonbpnmana.
bapomerpuueckas popmyna. MakcBeIOBCKOE pacmlpeejieHUe MOJIEKYJ HACAIbHOTO
rasza o ckopoctsM. OnsiT Ll tepua (0,5 yac).

2.3.IlepBoe Hauano TepmonuHaMuku. BuyTpeHHsst sHeprus. PaGorta rasza mpu
u3MeHeHnn ero obwvema. Temuora. TemmoemkocTs. [IpuMeHneHue mnepBOro Hauasia
TEPMOJIMHAMHUKK K u30MpoieccaM. AnuabaTHbI mporecc. YpaBHenus: Ilyaccona.
PaGora raza B anuabatHoM mporecce. Kitaccudeckass Teopus TEIIOEMKOCTH
ujcanbpHOro rasa (2 yaca).

2.4. HeoOpatumbie mporiecchl. SABneHust nepenoca. CpenHsisi IJMHA CBOOOIHOTO
npoOera mosiekya rasa. J{uddysus. Buyrpennee tpenue. Temnonposoanocts (1 wac).

2.5. Bropoe Hayano tepMoanHaMuKi. HEBO3MOKHOCTh BEUHOT'O ABUTATEISI BTOPOTO
pona mamuHbl. [{ukn Kapro. Makcumansnbiin KIIJ1 TeroBoit MmammHbl. X010AWIbHAS
marinuHa (1 gac).

2.6. CTaTUCTUYECKUN CMBICT BTOPOrO Hadalla TEPMOAUHAMHUKU. DHTPOIHUS Kak
KOJIMYECTBEHHAss Mepa CTPEMJICHUS OT TMOpsAJKa K XAOTHYHOCTH B COCTOSIHUU
TEIUIOBOTO paBHOBecHs. [IpuHIMI BO3pacTaHHs SHTPONUU OTKPBITOW CHUCTEMBI. Wnen
cuHepretuk. CaMoopranu3anus B 5KUBOW U HEKUBOU MPUPOJIE. (CAMOCTOSITEILHO).

2.7. Teopema Hepucra. Hemoctuxumocts abcomoTHOTO Hys. PeanbHble Ta3sl U
JKUJIKOCTU. MEXKMOJIEKYISIPHOE B3aWMOJICUCTBUE. DKCIIEPUMEHTAIIBHBIE U30TEPMBI pe-
anpHOro rasza. YpaBHeHue Ban-nmep-Baanbca. ConocraBnenue wuzorepMm Bau-aep-
Baanbca ¢ skcniepuMeHTanbHBIMU n30TepMamMu. Kputnueckoe cocrossuue. BHyTpeHHss
sHeprus peanbHoro raza. Ipdext xoyns — Tomcona. CxukeHHE Ta30B U



IIOJIyYE€HHE HU3KUX TeMIEPATyp (CaMOCTOATEILHO).

2.8.0Cc0o0CHHOCTH MOJICKYJISIPHOTO B3aWMOJICHCTBUS W TEIUIOBOTO JBIKCHHS B
xuakoctu. [loBepxHOocTHOE HaTsDKeHHE KuAkocTd. (CmauuBanue. JlaBieHue Ha
VCKPUBIICHHOHN MOBEPXHOCTH XUAKOCTH. KanuiusapHele sBiIeHUS (CAaMOCTOATEIBHO).

2.9. TBepapie Tenma. CTpoeHHE KPHUCTAUIMYECKUX U aMOP(HBIX TBEPIBIX TEJ.
Kpucrannnueckue pemerku. Tunbl kpuctamios. [{eeKkTbl KpUCTATIMYECKON PEILIETKH.
TemnoéMKOCTh KPUCTAJUIOB. 3aTpPyAHEHMsI KIACCUYECKOW (U3UKM B OOBSICHEHUU
TEMIIEpAaTypHOM 3aBUCHMOCTH TEIUIOEMKOCTH TBepAbIX Teil. (CamocTrosiTeJbHas
pa6ora, Tpopumona §§ 70-73).

2.10. ®a3sl u ycnoBus paBHoBecus ¢as. uarpamma coctosinus. Wcmapenwue,
cyonumanus, riasieHue. da3oBbie mepexopl MEPBOrO U BTOPOTrO poja. YpaBHEHHUE
Knanelipona - Knaysuyca. (CaMmocTOSITeIbHO B 03HAKOMHUTEJIBHOM ILIAHE).

3. DaekTpocTaTuka. (4 yaca JeKIuii)

3.1.1. DnekTpocTaThKa. DICKTPUICCKUH 3apsia. 3aKOH COXpaHEHUS 3apsaa. 3aKOH
Kynona. HanpspkeHHOCTH 3sekTpuyeckoro mnois. HanpspkKeHHOCTh HOJIsI TOYEHHOTO
sapsaa. [puranmn cyneprio3urun. JJumnons. (14ac.)

3.2.1. Tlotok BeKkTOpa HaNpPSXKEHHOCTH SJIEKTPUUECKOro Tmoysd. Teopema
Octporpanckoro—T'aycca. Ilojge paBHOMEPHO MNPOTSHKEHHBIX TEJ: HUTH (LMJIMHIPA),
IJI0CKOCTH, cepsl, mapa. (1 yac).

3.3.1. Pabora mnepemeleHus 3apsaa B djekTpuueckoM noje IloreHuumanbHas
DHEPrUs B3aUMOJCUCTBUSA TOUYEYHBIX 3apsAfoB. LIMpKynsauus BEKTOpa HAIPSKEHHOCTH
IEKTPOCTATUYECKOrO  Moyisl.  IIOTEHHMAIBHOCTE  3IEKTPOCTATUYECKOrO  IOJIS.
[Torennman. IloreHuman noas ToyeyHoro 3apsna. [IpuHOWI Cyneprno3unuy I HOJIs
CUCTEMBI 3apsioB. Pa3HOCTh MOTEHIMANOB. ODKBUIIOTEHIMAIBHBIE IIOJS 3apsSHKEHHOU
cdepsl. (1 yac).

3.4.1. [lunmonms BO BHEIMIHEM DOJeKTpocTaTHueckoM mose. [lomspusamms
JUBJIEKTPUKOB(CAMOCTOSITENILHO)

3.5.1. Tlonsipru30BaHHOCT®, TURJIEKTpUYECKast BOCIIPUMMYHBOCTb,
TUAJIEKTpUYECKass  MPOHUIAEMOCTh  BemiecTBa. CBS3b  NOJIIPU30OBAHHOCTU  C
MOBEPXHOCTHOM TUIOTHOCTBIO  3apsiIOB  JAMAJIEKTpUKA. BeKTOp HampsKeHHOCTH
NIEKTPUYECKOT0 CMELIEHUS, U UX CBSI3b C BEKTOPOM NOJISIPU30BAHHOCTU. Teopema
["aycca juist mos B AUBJIEKTPUKE. Y CIIOBUS HA TPAHMIIE pa3/iea ABYX JUICKTPHUYECKUX
cpen. (1 yaca).

3.6.1. IIpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJI€. DIEKTPOCTATUYECKAS] MHIYKITHSI.
HamnpskeHHOCTh 1MOJIS BHYTPH IIPOBOJHHKA. OKBUIIOTCHLIHMAJIBHBIE TOBEPXHOCTH
IIPOBOJHUKA. DJIEKTPOCTATUYECKAsl 3alUTa. 3apsHKEHHbIM MPOBOJHMK. Pacrpenenenue
3apsifa 1Mo MOBEPXHOCTH M MMOJIA BOJIM3U MOBEPXHOCTHOE COCTUHEHHE CONMPOTUBICHUM.
(caMoCTOSITEJIBHO )

4 . TlocTostHHBII TOK (4 yaca)
4.1. YcnoBus cymectBoBaHus Toka. CtoponHue cuibl. J.J[.C. 3akon Oma mis
HEOJHOPOJHOTO ydacTKa nenu. 3akoH Oma st 3amkHyToM 1ienu. [IpaBuna Kupxroda

JUISl pacyeTa pa3BETBICHHBIX Lieneil. (4 yaca).
4.2. DIIEKTPUYECKUI TOK B BaKyymMe. OMHCCHOHHBbIE sBIeHUSA. TOK B rasax.
HecamMocToATenbHbIA U CaMOCTOSITENbHBIN pa3psala. BosbramiepHas XxapaKTEpUCTHKA



ra3oBoro paspsiia. Buapsl ra3oBbix paspsnoB. [lonsatue o miasme. ( camocTosiTeJIbHast
pabora).

5. Marnerusm. (64.)

5.1. MarnutHoe mone. MarnutHas WHAYKUUS. JIMHUM MarHWTHOM WHIYKIUH.
3akoH buo — CaBappa — Jlannaca. HanpsiK€eHHOCTh MarHUTHOIO MOJsA. MarHuTHoe
MoJI€ MOPSIMOTO TOKa, KPYroBOIO TOKa, COJIEHOMJA C TOKOM. MAarHutHOe moje
IBYOKyIerocs 3apsaa. (1 gac).

5.2. llupkynsinuss BEKTOpa MAarHUTHOM HMHIAYKIUU. MAarHuTHoe IOJ€ JUIMHHOTO
cosnieHouJa u Topoua. [lons BuxpeBbie U noteHUUaAIbHbIE. [[OTOK BEKTOpa MarHUTHOU
uHaykn. Teopema ["aycca st marautHOTo mosis. (1 yac).

5.3.Cuna Ammnepa. BzaumoneiicTBue napaielbHbBIX TOKOB. Pamka ¢ TOkoMm B
OJHOPOJHOM MarHuTHOM TmoJjie. MOMEHT CHJI. DHEprus paMKd C TOKOM BO BHEIIHEM
MarHuTHOM Tojie. PamMka ¢ TOKOM B HEOJHOPOJHOM MarHuUTHoOM mosie. PaGorta mo
MEPEMEILICHHIO IPOBOAHUKA U KOHTYpPa C TOKOM B MarHuTHoM mosie. (1 1ac).

54.Cuna JlopeHua. JIBW)KEHHE 3apspKEHHBIX YacTUIl B MArHUTHOM H
anekTpuueckoMm mnoisx. LHukmorpon. Macc-cnekrpometp. Tokxamak. Dddext Xommna.
(caMocCTOSITEILHO).

5.5. DnexkTpoMarHuTHas MHAYKUHS. BBIBOJI 3aKOHA 3JEKTPOMAarHUTHOM MHAYKIUU
13 3aKoHa coxpaHeHus sHepruu. [Ipasuno Jlenna. 2./0.C. MHIYKIIMU B ABUKYIIUXCS U
HEMOJIBVKHBIX INPOBOJHUKAX. [IpUHIMII NENCTBUS T€HEPATOPOB IEPEMEHHOIO TOKA.
Buxpesbie Toku. (1 gac).

5.6. UHOyKTUBHOCTh  KOHTypa.  MHAOykTMBHOCT,  coneHoupa.  SBieHue
camonnaykuuu. J.J1.C. camounaykunu. TOKM TpU 3aMBIKAHUM U Pa3MbIKAHUU LIENHU
MMOCTOSHHOTO TOKa. MarHuTHas 3Heprust Toka. [[10THOCTh SHEpruv MarHUTHOTO TOJIS.
SBnenue B3auMHON MHAYKIHUK. TpaHnchopmaTophl. (CAaMOCTOATEIbHO).

5.7.MaruutHble cBoiicTBa BemiecTBa. OpOWUTaIbHBIE W CHUHOBBIE MAarHUTHbBIC
MOMEHTBI  3JICKTpOHOB. HamarnmumBaHue mlapamMarHeTUKOB M JIMAMarHETUKOB.
HamaranmueHHocTh. MarnuTHas BOCHPUMMYUBOCTh M MAarHuUTHas [POHUIIAEMOCTh
BEILIECTBA. (CaMOCTONATEeIbHAasA padoTa).

5.8. HanpsikeHHOCTh  MarHuTHOro mnosist LupKyndmuss HanpsiKEHHOCTH (3aKOH
MOJIHOTO TOKA). Y CJOBUS Ha TpaHULEe pa3ferna JByX MarHeTUToB. DeppoMarHeTUKu U
ux  cBoiictBa. [lomeHHas  cTpykrypa. MaruutHbelii  ructepesuc.  PaGota
nepeMarHnuuBanus ¢eppoMarneruka. Marauroctpukims. Touka Kropu. ®epputsr. (1
qyac).

5.9.0cHOBbl Teopuum MakcBemna Uil AJEKTPOMAarHUTHOIO — IOJS.  3aKOH
AJIEKTPOMArHuTHOM MHAYKIUK B (popme MakcBemia. BuxpeBoe 3jeKTpUYECKoe ToJie.
3akoH mosHOro Toka B ¢dopme MakcBemta. Tok cmemenus. Onbitel Poynanna u
DiixenBanpaa. Cuctema ypaBHeHnid MakcBesuta. Marepuanbhbie ypaBHenus. (1 gac).

5.2.6. Kosiedannss u  Bojubl. (6 4YacoB JeKunum).

6.1.YpaBHeHHEe rapMOHMYECKUX KoJieOaHWil. Ympyrasg W KBazuynpyras CHIA.
VYpaBHeHHE IOBUKEHUS NMPYKUHHOIO MAasATHHKA, €r0 pelieHue. AMIUIMTYJa, KpyroBas
yactoTa, (a3a TapMOHHMUYECKOro Kkoyiebanus. BekTtopHas auarpamma. OHeprus
rapMOHUYECKOTO KojeOanus. MaremaTudeckuii MasTHUK. DU3NYECKUN MasTHUK.
Konebatenbubiit koHTYyp. (1 9ac).



6.2.CioxeHne OJMHAKOBO HAIPaBJICHHBIX KOJeOaHWN OMHOM YacTOThHI, OJU3KHX
4acTOT, KpaTHBIX 4acToT. CllojkeHue B3aUMHO MEePHEHANKYISIPHBIX KoieOanuit. durypsl
Jluccaxy. (camocTosiTeJibHAs padoTa).

6.3.Konebanuss mnpyKHHHOTO MasTHUKa ¢ TpeHueM. JluddepeHunanpHoe
ypaBHeHue ero JBikeHusd. Pemienune ypaBHeHus. Kosddunument 3aryxaHus.
Jlorapudpmuueckuit gekpemeHT. JloOpotHocTh. Ilepmon 3aTyxarommx KojaeOaHUM.
CBoOonHbIe 3aTyxaroniye Konedanus B kojiebaTenbHOM KoHType. Jduddepennmanbuoe
ypaBHEHHE U €T0 pelicHre. XapaKTepUCTHKH 3aTyXaHus. ABTokojcOanus. (1 gac).

6.4.BoiHyX/IeHHbIE ~ KOJeOaHWs  OCUWJUIITOpa 1O  JCHCTBUEM  BHEIIHEH
cuHycounaabHou cuibl. JJuddepennmanbuoe ypaBHeHHE U €r0 pelieHne. AMILTUTYAa U
¢daza BBIHYXACHHbIX KojeOanuil. Pe3onanc. BbpIiHyXIeHHbIE 3JIE€KTPOMAarHUTHbBIC
Kosie0anusi. YaCcTOTHBIC 3aBUCUMOCTH aMILTUTY/] TOKA, HAMIPSDKEHUH, ciBUra a3 Mexay
TOKOM M HampspkeHueM. [lapamerpudeckuii pesonanc. (1 gac).

6.5. KBaszucraunonapusiii Tok. [leficTByroiee U cpeaHee 3HAUCHHs] MEPEMEHHOIO
ToKa. CONpPOTUBIIEHUE, NHIYKTUBHOCTh U €EMKOCTh B LIENM IEPEMEHHOIO TOKA. 3aKOH
Oma g ueneld NepeMeHHOro Toka. BekTopHble nuarpaMMbl U METOJ KOMIUIEKCHBIX
aMIUIMTYJ. Pe30HaHC B ITOCiie10BaTeabHON 1 NapajuienbHoi nend. (1 gac).

6.6.BonHoBoe nBwxkenue. IlponmonbHble M momnepeuHble BOJHBL.  CKOpOCTH
pacnpocTpaHEeHUs] BOJHOBOTO (PpoHTA. YpaBHEHME IUIOCKOM Oeryiieidl BosHbl. JlyinHa
BOJIHBI, BOJHOBOE uucio. BomHoBoe ypaBHeHuwe. DHeprus Oerymieid BosHbL. [loTok
sHeprun. Bektop YmoBa. lHTeHCHBHOCTD BOJIHEL. (1 4ac).

6.7.Ctosiure BONHBI. YpaBHEHHE CTOSIYCH BOJHBI. Y3JIbl U MYyYHOCTH CTOSYEH
BOJIHBL. COOCTBEHHBIE KOJI€OAaHUSI CTEp)KHEW W CTPYH. 3BYKOBBIE BOJHBL. BbIcoTa,
TeMOp, TpoMKOCTh 3Byka. Oddext [lomiepa. VYapTpa3Byk. YJapHble BOJIHBI.
(camocTosiTesIbHAs padoTa).

6.8. DneKTpoMarHuTHEIE BOJHBI. Y PaBHEHHE IUIOCKOW JEKTPOMArHUTHOW BOJHBI.
BosiHOBOE ypaBHeHue. Da3oBas CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH. BekTtop YMoBa-
[TovinTHHTa. VICTOYHMKHM 3JIEKTPOMAarHUTHBIX BOJIH. IlIkanma 31eKTpOMarHuTHBIX BOJIH.
(1 gac).

7. BoaHoBasn ONTHUKA. (CamocTosiTeibHOE U3y4YeHHe)

7.1.I'eomeTpuueckasl ONTUKA. 3aKOH OTpa)X€HUs W mpenomiieHust ceta. [lonHoe

oTpaxxeHue csera. lIpenomnenune ceera B mnpusme. @opmyna smnH3bl. [locTpoeHue
n300pakeHus B MuH3ax. [ToHsTHE O BOJOKOHHOU onThKe. DoTtomeTpus. .

7.2.  Uurepdepennus BonH. KorepeHTHOCTh BOMH. MeTOabl MOTy4YeHUS
KOTEPEHTHBIX HCTOYHUKOB CBeTa M HaOmoneHus uHTepdepeHunn. OOume ycnoBus
UHTEPPEPEHIIMOHHBIX MAaKCUMYMOB M MHUHUMYMOB CB€Ta JIByX KOT€PEHTHBIX BOJIH.
HNuTepdepeHIIMOHHbIE MOJOCHl OT JABYX IIEJedl Ha IUIocKOoM 3KkpaHe (Meroxa HOwura).
Uurepdepeniuss B ToHkuX IuieHKax. llomocel paBHOro Hakiona. Ilojocel paBHOMU
tonuHbl. Konsua Hetorona. [Ipocsetnenne ontuku. MaTEpdepomMeTpshi.

7.3. Iudpaxnust cBera. [lpunmun I[toiirenca-®Openens. Jdudpakuus Dpenesns.
Meton 3on ®penens. dudpaxkuus Ha KpyrjioM OTBepcTHH W aucke. Judpakuus
®paynrodepa Ha menu U Ha AudpakuuoHHON perierke. CrieKTpanbHOE pa3iokKeHHeE.
Paspematrommas crmiocoOHOCTh CIIEKTPATBHBIX TPHOOPOB.

7.4 Nnrepbepeniuss 1 audpakinus CBeTa MPU Troyiorpauuecko 3amucu U
BocrpousBefieHun uHbopmanuu. Jludpakuus peHTreHOBCKUX Jydeid. Dopmyina
Bynwda-bparra.



7.5.EctectBeHHblli U monsipu3oBaHHbIM cBeT. [lomspuszaropsl. 3akoH Mamroca.
[Tonsipu3anust cBeTa OpU OTPAXEHUUM M TNPEJOMIIEHMHM CBeTa. 3akoH bprocrepa.
[Tonsipuzanust cBeTa mpu ABOMHOM JydenpenomiieHud. [lonspuzanmoHHble NpU3MbI U
MOJIIPOUIBI. .

7.6.UckycctBeHHass onrtuueckas anuzoTponus. Oddexr Keppa. Onrtuueckas
aKTUBHOCTb. Bparnenue miockoctu nossipusaiuu. dddext Papajes. .

7.7. B3anMopeiicTBUE 3JIEKTPOMarHUTHBIX BOJIH C BewecTBOM. Jlucnepcus
ceera. HopmanbHas U aHOMaslbHAsl JUCHEPCHs. DJIEMEHTapHas 3JEKTPOHHAs TEOPHs
nucnepcun. llormomenue cBera. 3akoH byrepa. [Paccesnue cBera. 3akon Penes.
MouiekyisipHO€E paccessHUE CBETa). .

8.0cHOBBI KBaHTOBOI Gpu3nKku. (6 4ACOB JIEKIINH)

8.1. [IpotuBopeunst kKiaaccu4yeckod ¢u3uku. M3mydeHue dYepHOTO Tena. 3aKoH
Kupxroda. 3akon Credana-bonsiimana 3akon cmemienus Buna. KBantosas rumoresa
[lnanka. ®opmyna [Inanka mist TerumoBoro u3mydeHus. Onrtudeckas nmupomerpus. (1
yac).

8.2. ®orosnexrpuueckuit 3pdext. 3akonsl hoTodPdekra. YpaBHeHre DUHIITEHHA
st pororddexra. Umnynesce dhotona. [lanenue ceera. dpdext Kommnrona. (1 yac).

8.3. DkcriepuMeHTaIbHOE 00OCHOBAHHWE OCHOBHBIX HJIEM KBAaHTOBOM MEXaHUKH.
Jluneituateie criekTpbl aToMoB. Mojienb atomoB 110 Pesepdopay u bopy. Teopus bopa
JIJIS1 aTOMHOTO si/ipa BOAOPO/ia. (caMoCcTosiTe/IbHAsSI padoTa).

8.4.Tunoreza ne  bpoins.  Jdudpakmus  snektpoHoB.  CoOTHOIIEHUS
HeonpeneneHHocten [eizendepra. Ypasuenue lpeaunrepa. CTaTUCTUYECKHUI CMBICIT
BOJTHOBOH PyHKIMU. (1 yac).

8.5.Yactuna B MNpSAMOYrOJIbHOM ITOTEHUHAJBHOW sMe. PemeHne ypaBHEHUs
[penunrepa. CoOCTBEHHbIE BOJHOBbIE (YHKUIUM M JIHEPreTUYECKUU  CIEKTP.
[MorennmanbHbiil Oapbep. TyHHENbHBIH d3PdekT. (1 gac).

8.6.Uactuiia B cepuuecku CUMMETpUYHOM ToJie. Boaopoaonono0Hbie aTOMbI B
KBAaHTOBOM MeXaHHMKe. YpaBHeHue IllpenuHrepa mid CTallMOHAPHBIX COCTOSIHUU.
DHepreTuueckue ypoBHHU. DHEprus Bo30yxkaeHus M uoHu3anuu. CHeKTpbl aTOMOB.
BonnoBeie  ¢ynkumu. KsanToBeie umcna. I[IpocTpaHCTBEHHOE pacmpeseieHHe
IUTOTHOCTH BEPOSATHOCTH IS DJICKTPOHA B aTOMe Bojiopoa. (2 yaca).

8.7. MHuorosnektponHbsie atombl. [lpuniun Ilaynu. CtpykTypa SHEPreTHYECKHX
YpPOBHEH B MHOTO’JEKTPOHHBIX aroMmax. llepuoanyeckass cucrema 3JIEMEHTOB
MenpeneeBa. PeHTreHOBCKOe H3iIydyeHHe. 3akoH Moznu. TopMO3HOE PEHTI€HOBCKOE
M3JIy4YeHUE. (CAaMOCTOsITe/IbHAsSI padoTa).

8.8. CnuH »osnexktpoHa. ATOM B MoOJeKyJe. MOJIEKYJSIpHbBIE  CIIEKTPHI.
(camocTosiTeIbHASI padoTa).

8.9.0nemMeHThl KBaHTOBOW cTaTUCTUKU. Da3oBoe MpocTpaHcTBO. DyHKIUH
pacnpenaeneHus. [loHsTHEe O KBAaHTOBBIX cTaTHcTHKax boze—JiHmTeiiHa u depmu—
Jupaka. IloHsiTME O KBAHTOBOM TEOPUU TEIUIOEMKOCTH U BJICKTPOMPOBOIHOCTH
KPHUCTAJIJIOB. (CAaMOCTONATEIbHAsI padoTa).

8.10. DneMeHTbl KBAaHTOBOW TEOPUU HU3Iy4YeHHUs. BBIHYKJIEHHOE€ U CIIOHTAHHOE
uznydyenne  (oroHoB. Koaddumumentst Diinmirelina. TemioBoe  paBHOBECHOE
uznydenue. Jlromunectenuus. [IpuHuun paboTsl KBAaHTOBOTO TeHepaTopa. OTKPBITHIM
pe3onaTtop. CBOMCTBA JIA3€PHOTO M3JIYYEHUS U €T0 IMPUMEHEHHE. (CAaMOCTOSITEIbHAS



pabora).
9.91eMeHTHI (PU3UKH TBEPAOTO Tea. (4 yaca JeKIun)

9.1.30HHasA CTPYKTypa SHEPre€TUYECKOrO0 CIEKTPA DJIEKTPOHOB TBEPAOrO TEJA.
3anoJIHEHUE 30H: METAJLIbI, AUAIEKTPUKH U MOJYyNpoBOIHUKU. Pacnipenenenue @epmu.
Yposens @epmu. BripoxkieHue 3JeKTPOHHOTO ra3a B Metaiax. (1 gac).

9.2. DNEKTPONPOBOIHOCTh METAUIOB. TemmepaTypHas 3aBUCHMOCTb. SIBIIeHHE
CBEpXIPOBOAUMOCTH. KymnepoBCKkHE SIEKTpOHHbIE TIapbl. MAarHWTHBIE CBOWCTBA
CBEpXITPOBOJIHMKA. 3aXBaT U KBAHTOBAHUE MATHUTHOTO MOTOKA. TyHHEIbHBI KOHTAKT.
Oddexr J[xozepcona u ero mnpumeHeHue. I[loHsATHE BBICOKOTEMIIEPATYPHOM
cBepxmnpoBoaumocTH. (1 yac).

9.3. DNEeKTPONPOBOIHOCTD MOJIYIIPOBOJHUKOB. [Tonsitue JBIPOYHOM
IPOBOAMMOCTH. TemmeparypHasi 3aBUCUMOCTb AJIEKTPONpoBOIHOCTH. COOCTBEHHBIE U
NPUMECHBIE TOJYIPOBOJHUKH. OJEKTPOHHBIA UM  JBIPOYHBIA  IOJYIPOBOJHUK.
JIoHOpHBIE M  aKIENTOPHBIE JHEPreTHYECKHE YpOBHH. YpoBeHb Depmu B
nonynpoBogHukax. (1 gac).

9.4 KOHTaKkT 3JEKTPOHHOIO M JBIPOYHOIO IMOJYHPOBOAHUKOB. [lOTEHIMAIbHBIHN
Oaprep p-n—nepexona. BonpramnepHas xapakTepUCTHKA MOJIYNPOBOJHUKOBOTO JTHO/A.
Tpanszuctop. (1 yac).

10.ATOMHOE AP0 M AJIeMEHTAPHbIEe YacTHIIbI. (4 Yyaca)

10.1 Crpoenue atomHoro siapa. Jledext maccel. DHeprusi cBs3u. Moxenu sjapa.
[Mpupona snepubix cun (1 yac)

10.2 PanmmoakTuBHOE Wu3My4YeHHME W ero Buabl. [Ipubopsl [ perucTpanuu
PAaIMOAKTUBHBIX  M3JYy4YCHMM M  4YacTUL. 3aKOH pPAJUOAKTHBHOTO  pacraja.
3aKOHOMEPHOCTH OL-pacrajia u -pacrnaga(caMoCTOSATENbHO)..

10.3 SAnepubie peaxiuu. IlpeBpamenue snep. Ponb HetpoHoB. Peakuus nenenus
anep. lennas peakuus neneHus. SnepHsiii peaktop. TepMosiaepHbIl CUHTE3. DHEprus
3Be3]1. YIpaBisieMbli TepMosiaepHbiid cuHTe3 (1 yac).

10.4 CoBpemenHast ¢usndeckas KapTuHa Mupa. Mepapxusi CTpyKTyp MaTepuu.
Yactuup! u anTnyactulbl. uszndeckuii Bakyym. CTaHIapTHAsE MOJEIb 3JIEMEHTAPHBIX
yactull. KBapku, nentoHbl, KBaHTbl (PyHIaMEHTaJIbHBIX NoJied. DyHIaMEHTaJIbHbIE
BOo3/AeicTBUs. AApoHbl. Sapa atomoB. AToMmbl. Monekynbl. Makpockonuueckue
COCTOSIHMS BEIIECTBA: ra3bl, >KUAKOCTH, IUIa3Mma, TBepable Tena. [lmaHersl. 3Be3nbl.
[apaxTuku. ['opstuast Mojesb 1 3BosroIHs Beenennoit. (2 yaca).

2. JABOPATOPHBIN IPAKTUKYM

Mexanuka(12 yacoB).

DKcnepuMeHTalIbHas MpoBepka 2-1o 3akoHa HproToHa
Onpexnenenuie ko3 uiieHTa BHyTPEHHETO TPEHUS KUAKOCTH MeTo10M CToKCa.
OnpeneneHne MOMEHTa HHEPLUN TEN

el A

W3meHeHnue yckKopeHusi CBOOOJHOTO TMAJCHUS C TOMOIIBI0 MaTEMaTHYECKOTO

MasITHHUKA.

5. OmnpeneneHrie MOMEHTA MHEPLIMK TBEPAOTO Tejla HA OCHOBE 3aKOHOB
PAaBHOYCKOPEHHOTO JIBUKEHUS.

6. HM3mepenue yckopeHHUs: CBOOOHOTO MaIeHUsI C MOMOIIbI0 00OPOTHOTO MasiTHUKA
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4.

Hccnenosanue onpenenenue moayis FOura merogom usruoa.
['mpockom.

MouiekyJIsIpHO-KHHeTHYeCcKasi TEOPHs U TepMoAnHaMuKa. (12 yacoB)

3aKOHBI HJICATBHOTO Ta3a (2 4acoB)

H3yuenune moBepXHOCTHOTO HATSHKCHUS METOAOM OTphIBa (2 daca)
OmnpeneneHne TEIIOEMKOCTH MeTaIoB(2 Jaca)

Pacnpenenenne Maxkcpesuta(2 yaca)

OmnpenencHre OTHOLICHHS TEIIOEMKOCTEH Bo3ayxa (2 vaca)
Omnpenenenne ko3 dunmenTa BI3KoCcTH Bo3ayxa (2 yaca)

DJIEKTPUYECTBO U MarHeTH3M (24 yacoB)

BBoanoe 3ansaTre. [lorpenrHocTy aIeKTpruecKuX mpuoopos (2 vaca)
DnekTpocTaTryeckoe mose(2 yaca)

[TocrostHHBIM TOK (2 yaca)

UccnenoBanue 3aBUCUMOCTH TIOJIHOM U TOJE3HOM MOIIHOCTU OT BHEIIHETO

conpoTuByieHus (2 yaca)

5. H3yueHue TemrepaTypHON 3aBUCHMOCTU MPOBOJHHUKOB H TOJYIIPOBOJHUKOB (2
yaca)

6. V3MmepeHne compoTUBIECHUI METOAOM MOcTa YHHCTOHA(2 Jaca)

7. VI3yuenue mpoIieccoB 3apsija U pa3psaaa KoHAeHcaTopa (2 Jaca)

8. MarnuTHOe noJe MPsSMOTO MPOBOJHUKA C TOKOM(2 daca)

9. MaruurtHOe noJje cojeHonaa(3 Jaca)

10. M3yuenue snekrponHoro ocuuutorpada (3 gaca)

Kosieoanus n Boatnbl. (10 yacos).

HccnenoBanre cBOOOTHBIX KOJIEOAHHH B JIEKTPHIECKOM KOHTYPE.

1
2.
3.
4
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HccnenoBanre BBIHYKICHHBIX KOJIEOAHUHN B KOJI€OATETbHOM KOHTYPE.
Omnpenenenne CKOPOCTH 3ByKa B BO3yXe C MOMOIIIbI0 ¢uryp Jluccaxy.
N3yuyenue 35ieKTpuuecKkux KojaeOaHil B CBI3aHHBIX KOHTYpax

N3ydeHne HIEeKTPUYECKUX MPOLECCOB B MPOCTHIX JUHEUHBIX LEMSIX MpPH
JIEVUCTBUU TAPMOHUYECKOM DIEKTPOABUKYIIEN CHUJIBI

BoanoBasi onTuka. (6 yacon)
N3yuyenue nudpakuuy cBeTa OT OJAHON LN
Onpenenenue JJIMHBI CBETA MPU MOMOILIU AUGPAKIUOHHON peleTKu
N3yuyenue nunTepPepeHimonHoi cxemnl koner, HproToHna
W3yuyenue siBIeHUs MOJSIpU3al[MU CBETA U IPOLIECCOB MTPOXOXKICHUS CBETA Uepes
AHU30TPOITHBIE CPEJIbI
N3yuyenue nudpakuuu cBera Ha TUPPaKIUOHHON pelIeTKe
OmnpeneneHue POKYCHBIX PACCTOSSHUM TOHKUX COOMPATEIIbHOM U pacCerBaroIIeit
JIVH3

OcHOBBI KBAHTOBOM U aTOMHOM pusuku (8 yacos).
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N3ydenune cnekTpa BOAOpoaa
Omnpenenenue pe3oHaHCHOro noreHuuana merogqom @panka u I'epua
Nzyuenue BHentHEero hotodddexra
N3yyeHue abCOIOTHO YEPHOTO Tella
Onpenenenue KOHLIGHTpAallMM M  TOJBWKHOCTH HOCHUTENEH TOKa B
MPOBOJHUKE MEeTO0M (P dekta Xoma.
W3ydeHne B3anMOAeCTBHSI O€Ta-U3Iy4eHUs C BEIIECTBOM

3. HPAKTUYECKHUE 3AHATUA
Mexanuka (6 yacos).
1. Kunemartuka nmoctynaTeJbHOrO U BpallaTeIbHOTO ABMXKEHUS. 3aKoHbl HploTOHA
2. Pabora u sHeprus.
3. JluHamuka BpamaTeJIbHOTO JBUKEHUS
MouexkyasipHas pU3UKa 1 TepMOAMHAMHUKA (4 1aca).
1. VYpaBHeHHS COCTOSIHMS, 3aKOHBI UcalbHBIX ra3oB. Pacnpenenenue bonbimana.

Pacnipenenenne Makcgeiia.

2. TlepBoe Hauano TepMoaMHAMUKH. BTOpoe Hagamo TepMOIMHAMUKH.

DaekTpocTaTuKa. (4 yaca)

1. Hanpssx€HHOCTB AyeKTpruecKoro nojs. [IpuHImn cynepno3unuy.
[Torenuman nmomns. CBsA3b HAIPSYKEHHOCTH C MIOTCHIIMAIOM.

2. DIEeKTPOEMKOCTh. DHEPTHs MAarHUTHOTO TIOJIS

ITocTostnubIi TOK (44yaca)
1. Knaccuueckast TeopHs 3JIEKTPOIPOBOIHOCTHA METAILIOB.
2.3akoHnbl moctosiHHOTO ToKa. [TpaBuna Kupxroda

Marnerusm ( 6 yacos).
1. Wuaykuust MarHuTHOTO 1oJjist. [IoTok MarHUTHOM MHAYKIUU. .
CunoBoe aercTBue MarHutHoro noist. Cuna Amnepa.
PabGora B MarHuTHOM MoOJIE.
Cuna Jlopenua. JIBukeHUE 3apsHKEHHBIX YACTHI[ B JJIEKTPUYECKMX M MAarHUTHBIX
TTOJISIX.
2. DNeKTpOMarHWTHAsI UHTYKIIHS
3. CamouHIyKIHs. DHEPTUsi MATHUTHOTO TTOJISI

Kosnedanus u Bojinbl (6 qacos).

1. CBobOomHble Kosie0anust 0€3 TPEHUS U MPU HATMYUU TPEeHHS. (24)

2. BpIHyX/€HHbIE KOJIEOaHNUS.

KBaszucrarnuonapssiii Tok. 3akoH OMa Jj1s 1Ieu TepeMEHHOro Toka. (24.)
3. MexaHnu4eckue 1 3JIEKTPOMArHUTHBIC BOJIHBI (2 yaca)



OcHoOBBI KBaHTOBOI pu3uku (4 yaca).

1. 3akoHbI TEIIOBOIO M3JIy4eHHs. KBaHTOBBIE CBOICTBA CBETA.
doTtorddexT.(2 gaca)

2. Jlnuna BomHs e bpoitns. CooTHomenne HeonpeaenéunocTeit [ eiizenoepra.

VYpasuenue lllpenunrepa. Yactuila B moTeHIUAIBHOM sime.(2 yaca)

ATOMHOE A/1PO0 ¥ JIEeMEHTapHbIe YacTHLBI (24aca).
1. Crpoenue aToMHOTO siipa .JleheKT Macchl U SHEPTUS CBA3U Apa aToMa. 3aKOH

paanoaKTUBHOTO pacnana SAnepueie peakuuu. [IpeBpamenus saep. Llennas peakuust.
TepMosaepHBIN CUHTES.

4. YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIbBHON PABOTHI OBYUAIOIIUXCA

VY4eOHO-MEeTOINYECKOE 00ECTIEUEHHE CAMOCTOSTENBHOM padOThl 00yHYaroUIUXCsl 110

mucruiuinHe «HasBaHue TucIuIInHbD npeacTaBieHo B [Ipunoxkennn 1 u BKIIOYaeT B
ceOls:

IUTaH-TpaUK BBHITIOJHEHHUSI CaMOCTOSITENIbHON paboThl MO AWUCHUIUIMHE, B TOM
quclie IPUMEPHbIE HOPMbI BPEMEHH Ha BBIMOJIHEHHUE MO KaXKIOMY 3aJaHHIO;

XapaKTepUCTHKa 3aJaHUi JUIsl CAMOCTOSITENIbHOW paboThl 0Oyyarommxcs |
METOUYECKIE PEKOMEH/IAIINHU TI0 UX BBIIIOJIHEHUIO;

TpeOOBaHUS K TPEACTABICHUIO U OQOPMIICHHIO PE3yJIbTaTOB CaMOCTOSTEIbHON
padoThI;

KPUTCPHUH OLCHKH BBIIIOJIHCHHA CaMOCTOSITEJIbHOM pa60TbI.

Tax oice, 8 OanHOM pazodeiie HeobXOOUMO YKA3amv mMpyOO0eMKOCHb KOHMAKMHOU
pabomul 6 yacax (nanpumep: 36 uacos pabomuvl 8 yeiom, U3 HUX 4 yaca ayoumopHoll
pabomvi), memamuxy, cneyupuky u memoouyeckue peKxomeHoayuu KOHMpOIUpyemoll
CAMOCMOSIMENbHOU pabomuvl O OUCYUNTIUHE, BKAIOUASL KAK AYOUMOPHYIO (6 KOHMAKMe ¢
npenodasamenem), max U 6HeAYOUMOPHYIO UYACMb CAMOCMOSAMENbHOU PabOmbl
obyuarowe2ocs.

5. KOHTPOJIb JOCTUXKEHUS LEJIEH KYPCA

JOITYCK K 3K3AMEHY BO3MOXEH TOJIBKO ITP1 BBIITIOJIHEHUN BCEX
JIABOPATOPHLIX PABOT, ITPEJYCMOTPEHHBIX PITY JIOM.

[Tpuem 3K3amMeHa WK 3a4€T MOTYT OCYIIECTBIATHCS B (hopmax:

-TECTUPOBAHUS;

-yCTHOM CHa4u MaTepuala;

- IO pe3yJbpTaraM PEUTHHTA.



Ne | Konrpomupyem O1eHOYHBIC CPENICTBA -
n/m bIC MOJTYJIH/ Konpr u aTans! hopmupoBanmst HalMEHOBAaHHE
pazneinst / TeMbl KOMIIETEHIIHH TEKyLIUH IPOMEXYT
T CIUATUTHHBI KOHTPOJITh OYHas
aTrTecTaiu
s

1 Paznen 1. YcTHbIi onpoc | DK3aMeH
dusnyeckue (IIK-1) | 3naer (YO-1) Bormpocst
OCHOBBI 1-16
MEXaHUKU (OK-7) VYcrHbll onpoc | DKk3aMeH

(YO-1) Bompocsr
Ymeer Konrponpnas | 1-16

pa6ora (TTP-2)

Tecr (TTP-1)

VYcrHblii onpoc | DK3aMeH

(YO-1) Bormpocst
Braneer Kontponbnas | 1-16

pab6ora (I1P-2)

2 Paznen 2. 3Haer VYcrHbli onpoc | DK3aMeH
OcHOBBI ((TTK-1) (YO-1) Bormpocsr
TEPMOJTHMHAMUKH 17-35
| (OK-7) VcTHBII onpoc | Dk3ameH
MOJIEKYJIIPHOU (YO-1) Bormpocst
bu3uKu Ymeer Konrponsnas | 17-35

pa6ora (TTP-2)

Tecr (ITP-1)

VYcTHbIl onpoc | Dk3aMeH

(YO-1) Bormpocst
Buaneet Konrponsnas | 17-35

pab6ora (I1P-2)

3 | Pasmen 3. YcTHbIH onpoc | Dk3aMeH
Dnekrpocratuka | (IIK-1) | 3naer (YO-1) Bompocst
Y TIOCTOSTHHBIN 36-53
snektpuyeckuii | (OK-7) YcTHbI onpoc | Dk3aMeH
TOK (YO-1) Bompocsr

Ymeer Konrponsnast | 36-53
pab6ora (ITP-2)
Tect (TTP-1)
VYcrHbIl onpoc | DK3aMeH
(YO-1) Bormpocst
Brazeer Kontponbraas | 36-53
pa6ora (ITP-2)

4 Paznen 4. YcrHbI# onpoc | Dk3aMeH
Onexrpomarner | (ITK-1) 3HaeT (YO-1) Bompocsr
H3M 54-75

(OK-7) VeTHBIM onpoc | DK3ameH
(YO-1) Bormpocst
Ywmeer Kontponbnas | 54-75
pabora (T1P-2)
Tect (ITP-1)
VcTHBI onpoc | DK3ameH
Bnaneer (YO-1) Bompocsr
Konrponbnas | 54-75




pabora (I1P-2)
Pegepar

YCTHBIH onpoc | DK3aMeH
(IIK-1) | 3naer (YO-1) Bormpocsr
76-99
(OK-7) VcTHblit onpoc | DKk3ameH
(YO-1) Bompocsr
Ywmeer Konrponsnast | 76-99
pabora (ITP-2)
VYcrHbll onpoc | DKk3aMeH
(YO-1) Bompocsr
Brazeer Kontponbraas | 76-99
pabora (ITP-2)

6 | Pazmen 6. YcTHbli onpoc | DK3aMeH
BosnHoBast (IIK-1) | 3naer (YO-1) Bormpocst
ONTHKA 100-111

(OK-7) VcTHbI onpoc | DKk3ameH
(YO-1) Bompocsr
Vet Konrponsnas | 100-111
pa6ora (ITP-2)
VYcrHbil onpoc | DK3aMeH
(YO-1) Bompocsr
Baazeer Konrponsnas | 100-111
pabora (ITP-2)

7 | Pazmen 7. VYerHblil onpoc | DK3aMeH
KBanroBas (ITIK-1) | 3naer (YO-1) Bompocst
buznka 112-126

(OK-7) VYcrHblit onpoc | DK3aMeH
(YO-1) Bompocsr
Ymeer KonTponbHas 112-1126
pab6ora (ITP-2)
YcTHbIl onpoc | DK3aMeH
(YO-1) Bormpocst
Brnaneer Konrponsnas | 112-126
pabora (ITP-2)
Pegepar

TunoBele KOHTPOJIBHBIE 3aJaHUSI, METOJUYECKHE MaTECpPUAIIbl, ONPEHECIAIOLINE
MpOILEAYPHI OLICHUBAHUS 3HAHWUW, YMEHUM W HAaBBIKOB M (WJIM) ONBITA ACSITEIBHOCTH, a
TaK)K€ KPUTEPUU M MOKA3aTEeJIH, HEOOXOAUMbIC JJI OIICHKU 3HAHWM, YMEHUMN, HABBIKOB
U XapakTepu3ylolue dTanbl (OpMUPOBAHUS KOMIETCHIIMH B TIPOIIECCE OCBOCHMUS

oOpazoBaTeILHON porpaMMmsbl, TipecTaBiieHsbl B [Ipunoxenuu 2.




no

6.CIIMCOK YYEBHOM JIMTEPATYPHI U UTHOOPMAIIMOHHO-
METOINYECKOE OBECIHEYEHHUE JUCHUIIJINHBI

OcHoBHas JiuTEpaTypa
MexaHnuka

1. CasenneB U.B. Kypc ¢usuxu: Tom 1. Mexanuka. MonekynsipHast pusuka: Yu.

nocobue. T.1. M.. 4-e uzn., crep. — CII6.: U3naTensctBo «Jlanby, 2008r.-352¢:

2. Anemkesnu B.A., Jenenxo JILI'., KapaBaee B.A. Kypc oO6mieit ¢uzuku.

Mexanuka http://e.lanbook.com/view/book/2384/

3. Kamammuxos H.I1., CmonasipeB M.A. OcHoBbl pusuku: Yueb. nis By30B: B 2

T.—2-¢ u3A. nepepad. T.1. —Jlaboparopus 3Hanuit 2017r.—400 c. 432 c.

4. http://e.lanbook.com/books/38/ Bamumes M.T'., ITo3uep A.A. Kypc oOrmieit

busuku : YuebHoe nocobue. 2-e uzaa., crep. — CII6.: U3natensctBo «Jlanby,
2010. - 576¢.

5. http://e.lanbook.com/books/163/ UemueB A.Jl. ®usuka : YdyeOHoe mocodue.

2-¢ u3a., ucnp. — CII6.: U3narensctBo «Jlanby, 2009. — 672c.

6. http://e.lanbook.com/books/239/ Kypc dpusuku: YueOuuk miist By3oB: B 2 1. T.
2. 6-¢ u3a., ucnp. u goi. / [lox pex. B.H. Jlozosckoro. — CI16: M3naTenbcTBO
«JIaapy, 2009. — 608c.

7.  http://e.lanbook.com/books/236/ Kypc dpusuku: YueOuuk mist By3oB: B 2 1. T.
1. 6-¢ u3x., ucnp. u goi. / [Mox pea. B.H. Jlozosckoro. — CI16: U3maTenbcTBO
«JIanby, 2009. — 608c.

Moaexyasipnas pusuka

Kukoun UK., Kukoun A.K. Monekynsipuas ¢uszuka./ U3n.4-e crep. — CIIO:
«JIanby., 2008. — 480c.
. CasenneB U.B. Kypc ¢usuku: Tom 1. Monekynsipuas ¢pusuka: — CII6.: U3a-Bo
«JIaaby, 2008r.-352c.

http://e.lanbook.com/books/38/ Banumes M.I'., TTo3uep A.A. Kypc oO6iei
busuku : YuebHoe nocobue. 2-e¢ uzna., crep. — CII6.: M3natenbctBo «Jlanby,
2010. — 576c¢.

http://e.lanbook.com/books/163/ Nsaues A.Jl. ®usnuka : YuebHoe mocoobue.
2-¢ u3n., ucnp. — CII6.: M3natensctBo «Jlanwy, 2009. — 672c.

http://e.lanbook.com/books/239/ Kypc dusuku: YueOnuk mist By308: B 2 1. T.
2. 6-¢ m3a., ucrip. u gon. / [ox pen. B.H. Jlo3osckoro. — CII6: M3naTenbcTBO
«JIanby, 2009. — 608c.

http://e.lanbook.com/books/236/ Kypc ¢usnku: YueOnuk mist By30B: B 2 1. T.
1. 6-e¢ m3a., ucnp. u gon. / IMox pex. B.H. JlozoBckoro. — CII6: M3aaTtenscTBO
«JIanpy, 2009. — 608c.

DJIEKTPUYECTBO U MATHETU3M

Bamumes M.I'., [ToB3nep A.A. Kypc obmeii ¢uzuku: YueObnoe nmocodue. CIIO.:
Jlanw, 2010. -576 c.
Nemues A.Jl. ®usuka — CII6: Jlanb, 2016.72¢ :http://e.lanbook.com/view/book/
1. CaBenseB U.B. Kypc ¢usuxu: Tom 2. DiekTpuuecTBO U MarHeTu3M. BoJHBI.

Onruka: Y4. mocobue. B 3-x 1T1. 4-¢ u3n., crep. — CII6.: U3naTenscTBO «JIaHbY,
2008r.-352¢



http://e.lanbook.com/view/book/2384/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/
http://e.lanbook.com/view/book/

4.
S.

oW

2. Tpopumona T.U. Kypc pusuku. — M.: Beiciias mkomna, 2002-2009.
3.3ucman, I'.A., Kypc ob6meit ¢uzuku, Tom 1. Mexanmka. MomnekymspHas
¢usuka, Konebanus u Bomuel./ I'.A. 3ucman, O.M. Togec. - U3a. 7-e, crep.. -
CII0: «JIanbp»., 2016. - 340 c.

http://e.lanbook.com/books/38/ Bamumes M.I'., ITo3uep A.A. Kypc oOrei
buszuku : YuebHoe mocodue. 2-¢ uzna., crep. — CII6.: M3marenbcTBO «JlaHby,
2010. — 576c¢.

http://e.lanbook.com/books/163/ Usaues A.J]. dusuka : YuebHOe mocodue.
2-e u3A., ucnp. — CI16.: U3natensctBo «Jlans», 2009. — 672c.

http://e.lanbook.com/books/239/ Kypc dusnku: Yueonuk mist By30B: B 2 1. T.
2. 6-e uzn., ucnp. u gom. / [ox pen. B.H. Jlozosckoro. — CI16: M3natenscTBO
«JIanaby, 2009. — 608c.

http://e.lanbook.com/books/236/ Kypc dusnku: YueOnuk st By3oB: B 2 1. T.
1. 6-e¢ w3a., ucop. u gon. / IMox pex. B.H. Jlozosckoro. — CII6: M3gaTenscTBO
«JIaaby, 2009. — 608c.

Onruka

@®pum C.0., TumopeBa A.B. Kypc obmeit ¢pusuku: YueOnuk. B 3-x tr. T.3.
Ontuka. Atomuas ¢pusuka. - CII6.: Jlaas, 2009.- 656¢.
. JlJannc6epr I'.C. — Ontuka .u3a ,@uzmaraut 2017r.
. Kukoun N K., Kukoun A.K. — Monekynspnas ¢puzuka. U3z Jlans,2008.

http://e.lanbook.com/books/38/ Banume M.I"., TTo3uep A.A. Kypc oOrei
¢busuku : YuebHoe mocobue. 2-e uzna., crep. — CII6.: U3marenbcTBO «JlaHby,
2010. — 576c.

http://e.lanbook.com/books/163/ Menues A.Jl. ®usuka : YdueOHoe mocodue.
2-¢ u3a., ucnp. — CII16.: U3naTensctBo «Jlanby, 2009. — 672c.

http://e.lanbook.com/books/239/ Kypc ¢husuku: Yuebuuk mis By3os: B 2 1. T.
2. 6-¢ u3n., ucnp. u gom. / [ox pen. B.H. Jlozosckoro. — CI16: M3natenbcTBO
«JIaany, 2009. — 608c.

http://e.lanbook.com/books/236/ Kypc ¢husuku: Yuebuuk mis By3os: B 2 1. T.
1. 6-e¢ m3a., ucnp. u gon. / IMox pex. B.H. JlozoBckoro. — CII6: M3aatenscTBO
«JIanby, 2009. — 608c.

JlonosHuTE ILHAS JIUTEpaTypa

Mexanuka, MoJiekyasipHasi pu3uka, JJIEeKTPUIECTBO U MarHeTusM, Onruka

1. 3ucman, I''A., Kypc oOmeit ¢usuku, Tom 1. Mexanuka. U3a. 7-e, crep.. -
CII0: «JIaubpy»., 2016. - 340 c.

2. MarBee A.H. Mexannka ¥ Teopus OTHOCUTEIBHOCTH.—, MONEKyIIsIpHas
buzuka. — M.,; DnekTpudecTBO M Mar"Hetusm uzi.Jlans 2010r

3. UponoB MN.E. Mexanuka. OCHOBHbBIE 3aKOHBI: YueO. JJisi By30B.—b-€ H3]I.,
ucnp.—u3a bunom, 2015.— 320 c.

4. benonyukun B.E., 3aukun J[.A., [lunentok FO.M. OcHoBsl pusuku, T.I1, M.:

duzmatiaur, 2007.

MatseeB A.H. Monekynspaas ¢usuka, Jlanp,2010, -359 c.

6. Kamamnukos C.I'. —OnexrpudectBo. — M.: Hayka, 1977.

o1


http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/

7. Kamamaukos 2.I'. O6mmii kype pusuku: DnekTpudecTBO: Y4ued. mocol. s
CTya. GU3HY. CIiell. By30B. — 4-¢ u3j., mepepad. u nonoiH. — puzmariut,2008.
-592c.

8. Kukown U.K., Kukoun A K. Monexynsapuas ¢pusuka.—Jlanp,2007.— 500 c.

9. AuemkeBu4 B.A. OnTtuHka. M.: duzMaTiIuT, 2011.-320 C.
http://e.lanbook.com/view/ book/ 2098/

Ilepeyenns pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMU ceTu « UHTEepHET»

CTyzeHTBl MOTYT HOJYYUTh JTOCTYI K 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcam yepes
caiit /IB®Y (moctym ¢ caiita Hayuynoir  OumbOmmorekum  [IBOY)  URL:
http://www.dvfu.ru/web/library/rus_res

1. Enmunoe okno moctymna k o6paszoBarensHbiM pecypcamURL: http://window.edu.ru

2. DnexTpoHHO-0MOMHMOTeuHas cucTema Msnarenscrea "Jlans" URL: http://e.lanbook.com

a Takke B CBOOOAHOM jaocTyre B IHTepHeT:

1. Studentlibrary [OnekrponHas Oubnuorexa yueOHoi PDF-nurepatypsl 1 yueOHUKOB JIsl BY30B.
(6ecrmatHbie moaHOTEKCTOBBIC yueOnuku| URL: http://www.studentlibrary.ru/cgi-bin/mb4

2. Bupryanbnbie saboparopubie pabotsr http://barsic.spbu.ru/www/lab_dhtml/, http://www.all-
fizika.com/article/index.php?id_article=110

7.METOINUYECKHUE YKA3AHWUS
IO OCBOEHHUIO INCIIUIIJINHBI
HuctunnHa «®Pus3uka» CTPYKTypUpoBaHAa 1O TpHHIMNY «OT YacTHOro K

obmemy». Takol moaxonq B Y4yeOHOM MpoOLECCe TO3BOJIAET MOCIEAOBATEIBHO
CUCTEMATU3UPOBATh 3HAHMS CTYJEHTA, YTO CIOCOOCTBYET JIy4llIeMy YCBOCHHIO
JUCUUIUIMHBL. V3ydeHue AUCHMIUIMHBI MPEAINOoNaraeT MOCTYNATENbHbIM MOJIXO0Md IO
MPUHILUINY YCJIOKHEHUS OT 3HAKOMCTBA C TEOpUEH M PACCMOTPEHHS MPAKTHUYECKUX
MIPUMEPOB, JO CAMOCTOSITEIBHOTO U3YUYEHHUS] TUCIUTIIIUHBI.

B npomecce wu3ydeHws Marepualia y4eOHOTO Kypca MPEANoJiararoTcs
pazHooOpasubie (opMmbl pabOT: JEKIMH, TMPAKTUUYECKHE 3aHATHSA, J1abOpaTOPHBIM
MPaKTUKYM, CAMOCTOSITENIbHAs padoTa.

Jlekiuu mpoBOASITCS B BUJE INpEe3CHTAllMM. B HHUX OCBEHIAIOTCS BOMPOCHI,
COOTBETCTBYIOIIIME TemaTtuke Jekuui (pasmen |). Haumbosiee BaxkHBIE BOMPOCHI M
TEOpPEMBI Pa3OUpPaIOTCsl YCTHO C y4acTHEM CTYJEHTOB. Llenb JIeKIIMOHHOT0 Kypca — JaTh
3HaHUS CTYJIEHTaM B 00JacTu (U3MKHU, 3aJI0KUTh HAyYHbIE U METOJOJOTHUYECKHE
OCHOBBI JUIsI CaMOCTOSITETILHOW padOThl CTYACHTOB, MPOOYIUTH B HHUX HHTEpPEC K
Oynaymieit mpodeccuu.

[Ipy n3yyeHUn QUCHUIUIMHBI OCYIIECTBISIOTCA TEKYLINM, TPOMEKYTOUHBIN U

HUTOTOBBIM KOHTPOJIb 11O JUCHHUIITINHC.


http://e.lanbook.com/view/%20book/%202098/
http://www.dvfu.ru/web/library/rus_res
http://window.edu.ru/
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/cgi-bin/mb4
http://barsic.spbu.ru/www/lab_dhtml/
http://www.all-fizika.com/article/index.php?id_article=110
http://www.all-fizika.com/article/index.php?id_article=110

Texymuii konTposb (TK) ocHOBaH Ha yCTHOM orpoce pa3 B Heaelro. OCHOBHAs 1eb
TK: cBOE€BpeMeHHas! OLIEHKa YCIIEBAEMOCTH CTYICHTOB, MOOYXAaronas ux paborarb
PaBHOMEPHO, UCKIII0Yasl MaJIble 3arpy3Ku WM NEPETPY3KU B TEUEHHUE CEMECTPA.

[TpomexyTtounstiit konTpods (ITK) — ocymectBnsieTcss B popme pyOeKHBIX
KOHTpOobHBIX paboT (PKP). 1 tectuporanus no paznenam. Lens [IK: moOyauts
CTYJEHTOB OTUMTATHCA 3a YCBOEHHUE pa3/ena IUCUUILIMHBI HAKOIMUTEIbHBIM 00pa3oM,
T.€. CHayaJja 3a NEPBbIX, 3aTEM 3a BTOPOU pa3aeibl Kypca. Ycnemnoe Hanucanue PKP
MIO3BOJIAET CTYJICHTY PACCUYMTHIBATH HA BHICTABJIEHUE JOCPOYHOM IK3aMEHAIIMOHHOM
OIICHKH. 3a UK 00ydeHus mpeaycmoTpeno 6 PKP u 6 ceancoB TectupoBanms.

Nrorossiit kKoHTpOab 1o aucuuriuHe (MK/I) - a3To npoBepka ypoBHs y4eOHBIX
JOCTHKEHHUM CTYJIEHTOB I10 BCEH IUCLUILIMHE 32 ceMecTp. DOopMbl KOHTPOJIA: 3a4eT.
[IpoBoaUTCS TpaAUIIMOHHBIM crTIOcOOOM. Llesib UTOTOBOTO KOHTPOJIS: MPOBEPKaA
0a30BBIX 3HAHUM TUCHIUILITNHBI, TOTYYEHHBIX MIPU €€ U3yUYE€HUU, TOCTATOUYHBIX IS

nocJeayroniero ooyueHus u Oyayuiei mpodeccuoHanbHOM 1S TeTbHOCTH.

PexoMmeHnaanuu no padore ¢ JUTepPaTypoi: MPOCITYIIAHHBIA MaTepuaj JEKIUU
CTYIEHT JOJDKEH Mpopabotarh. JIJIsI 3TOTO B MPOIECCE OCBOCHUS TEOPETUYECKOTO
Marepuaia JUCHUILUIMHBI CTYJASCHTY HEOOXOIUMO BECTH KOHCIEKT JICKIIUH U J0OABJISATH
K JICKIIMOHHOMY Marepuaiy HHGOPMAIMI0, TIOJYyYCHHYI0 M3 PEKOMEHIyeMOou
JUTEPATYPHI UM HHTEPHET HCTOYHHUKOB.

KoHcnekr nekmuit pekoMeHayeTcsl HadMHaTh ¢ TUTaHa M3j1aracMoro Marepuala,
9TOOBI 1JIs1 ce0sl CTPYKTYPHUPOBATh COOTBETCTBYIOIIYIO TeMy JieKIuu. KoHCHekT He
JIOJDKEH OBITh JIOCTOBHBIM. JKenaTeabHO 3alliChiBaTh JICKIIMOHHBIM MaTepHan KpaTko,
TOJBKO CaMO€ CYIIEeCTBEHHOE. PEeKOMEH0BAaHO HMCIOJIB30BATh IMOJIS ISl 3aMETOK HJIN
BOIIPOCOB, KOTOPBIE CTYJICHT HE IMOHSJI BO BpEMS JICKIIUW, IS TOTO, YTOOBI HX
YTOYHUTh Yy TpernojaBaTeis, HO TMPEABAPUTEIHLHO TIOMBITABIINCH HAWTH OTBET
CaMOCTOSTEIBHO.

K nmexmusm HE0OX0IMMO TOTOBUTHCA. [IJIst 3TOTO CTYyIEHT JOJIKEH TMPOCMOTPETh
MaTepuan OyayIieil JIGKIMU 3apaHee, OTMETHTh NJisi ceOsi HamOoJiee CIOXKHBIE WU

HCIIOHATHBIC MAaTCPHAJIbI JICKIOHUHU, C TCM, YTOOBI 3a1aTb BO BpPCM: JICKIOIHNH



COOTBETCTBYIOIIIME BOMPOCHI MpenogaBarento. Takoi moaxo ] MO3BOJUT Jierue u oolee
JI€TaIbHO YCBOUTH JAHHYIO TUCLHUILIUHY.

[IpakTUueckue 3aHATHS HAlleJIeHbl Ha 3aKperieHHue JEKIMOHHOTro Marepuaia. K
HUM CTYACHT JOJKEH TOTOBUTHCS 3apaHEe CaMOCTOSITENIbHO, U3Y4YMB IUJIaH 3aHSITHS,
COOTBETCTBYIOIIYIO TeMY JIEKI[MH, PEKOMEHOBAaHHYIO MPEMNo/iaBaTesieM JIMTepaTypy U
BOIIPOCKHI JJisi TOATOTOBKHU. I[IpoBeneHHEe NpPaKTUUECKOTO 3aHATUS B ayJUTOPUU
HAYMHAETCSl C YCTHOIO OMpOCa, TaKOW MOJXOJ J1aeT BO3MOXKHOCTh MPEMNO/IaBaTEIIO
OLICHUTh TOTOBHOCTH CTYJIGHTa K BBINIOJIHEHUIO T[IOCTaBJICHHBIX 3aJa4 B
COOTBETCTBYIOIICH MPAKTUYECKON paboTe, a caMOMy CTYICHTY TOJIOWTH OTBETCTBEHHO
K TOJIOTOBKE K 3aHATHIO, YTO CIIOCOOCTBYET JIyYIlIEeMY YCBOEHHIO H3y4aeMoro
Marepuana.

JIabopaTopHBIil MPaKTUKYM IPOBOJIUTCS B JadopaTopusax kadeapsl puszuku. [ns
MOJATOTOBKU K 3aHSATHIO CTYJIEHTY HEOOXOJIHMMO H3YYHTh METOJUYECKUE YKA3aHUS IO
naHHou pabote. IIpu BbINOTHEHUU J1aOOpPaTOPHOM PabOThl CTYJAEHTHI MPUOOPETAIOT
HABBIKU MPOBEACHUS (U3MUECKOTO IKCIEPUMEHTa U 00paOOTKH AKCIIEPUMEHTATbHBIX
naHHBIX. Bo BpeMs 1abopaTopHOro MpakTUKyMa CTYACHTBI 3HAKOMSITCS C YCTPOMCTBOM
Y TIPUHIUIIAMU AEHCTBUS (PU3NYECKUX MPUOOPOB U UX JIEMEHTOB.

BreaynuTopHas caMocTosITelbHAas pabOTa HaleleHa Ha yriyOJlieHHe |
3aKperieHne 3HAHWW CTYACHTOB MO JaHHOW maucturuimHe. CamocrositenbHas paboTa
OMMpaeTCs Ha JEKIMOHHBIM MaTepuall, MaTepuad MPaKTUYECKUX 3aHITUUH U
Ja00paTOpPHBIX pabOT, KpPOME TOTO JOMOJHHUTEIBHO CTYJICHT JIOJDKEH U3y4aTh
COOTBETCTBYIOIIYIO JHUTEpaTypy m0 aAucuuiuinvHe «®Pusuka», peKOMEHIOBAHHYIO
npenojaBaresieM. Buja caMoCTOsSTeNbHOM palOOThl: MOJATOTOBKA K JIGKHIMSIM, K
MPAKTUYECKUM 3aHATHUSIM U K TaOOpaTOPHBIM paboTam.

PexoMeHalMu MmO MOATOTOBKE K JK3aMEHY: IO JaHHOM JUCUMIUIMHE
peayCMOTPEH dK3ameH (3 cemecTp).

Ha 3auétHoli Hezene U B MEPHOJ CECCUU HEOOXOAMMO MMETh IOJHBIM KOHCIICKT
JIEKIIUN U mpopaboTaHHBIE TpakTHUUecKue 3aHsTHs. [lepedueHb BOMPOCOB K IK3aMEHY
noMenieHbl B (OHIE OIEHOYHBIX CpeACTB (TpuiiokeHue 2). ['OTOBUTBCS K craue
9K3aMeHa JIyYIlle CHUCTEeMATHYECKHU: MPOCTYIIMBAas OUYEPEAHYIO JIEKIHIO, popadboTaB

OUCPCAHOC MPAKTHUICCKOC 3aHATHUC, BLINIOJIHHUB U 3aIlIUTUB J'Ia60paTOpHBI€ pa6OTBI.



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCIIUIIJINHBbI

st ocyiecTBieHrns 00pa30BaTENbHOTO MPOIECCa TaHHOW JUCUUILIUHBI JIEKIUH
MPOBOAATCA B MYJbTUMEOUNHBIX ayAUTOPHUSX B BHJE MPE3CHTAUU, MPAKTUYECKUE
3aHATHS TPOBOJATCA B AyJIUTOPHSX, JAOOPATOPHBIA MPAKTUKYM HPOBOJAUTCS B
CHEIUMAIN3UPOBaHHBIX JabopaTopusix Kadeapsl ¢uzuku. B My’IbTUMEIUIHHBIX
ayJUTOPHUSIX YCTAHOBJICHO ClIeAyloliee OOOpyIOBaHUE: MPOEKTOp, HOYTOYK, SKpaH,

TEJIEBU30P, TOKYMEHT-KaMepa.
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUNCKON ®EJIEPAITAMN
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HJIaH-Fpa(I)I/IK BBIIIOJTHEHMS CAMOCTOSTEIbHOM pa6OTI>I IO JUCHHUIIIINHE

4acTh Kypca (BTOpoil yueOHBIN ceMecTp)

Ne Hara/cpoku Bun camocrostenshoil | Ilpumepnsie | @opMa KOHTPOIIA
/T BBITIOJTHCHHS paboThl HOPMBI
BpPEMEHHU Ha
BBITIOJIHEHHE
1 02.09-20.12 [ToaroroBka k 10 VYcrHbIl onpoc
3aHITHUSIM
2 01.10-20.10 ITonroroska k 10 Tectnl, PKP
TecTupoBaHuio Ne 1 u
K PKP Nel
3 01.11-20.11 IToaroroska k 10 Tectel, PKP
TECTHPOBAHUION? 2 1 K
PKP No2
4 01.12-20.12 IToarorosxka x 15 Tectol, PKP
TecTUpoBaHUIONe 3 1 K
PKP Ne3
4acTh Kypca (TpeTHil yueOHbIN ceMecTp)
Ne Hara/cpoku Bun camocrostensHoit | [Ipumepnsie | @opMa KOHTPOJIA
n/n BBITIOJTHEHUS paboThI HOPMBI
BpPEMEHU Ha
BBINTOJIHEHHE
1 06.02- 06.06. [ToaroroBka k 10 VYerHbIl onpoc
3aHATHSAM
2 06.03- 28.03 IloaroroBka k 10 Tectn, PKP
tectupoBanuto Ne 1 u
PKP Ne 1
3 01.04-30.04 [ToaroroBka k 10 Tectol, PKP
TeCTUPOBaHUIO Ne 2 u
PKP Ne 2
4 01.05-31.05 ITonroroBka k 10 Tectol, PKP

TecTupoBaHuio Ne 3 1




PKP Ne 3

CamocTosTenbHas paboTa CTYACHTOB HAallpaBJieHa Ha PEIICHUE CIETYIOINX
3ajay:

- CTUMYJIMPOBaHUE PUTMUYHON y4eOHOM, MO3HABATEILHOM U TBOPUYECKOM
JEATEIbHOCTH B TEUEHUE BCETO CEMECTPA;

- COBEpILIEHCTBOBAaHNE HABBIKOB OMCKA HEOOXOIMMOM Hay4dHOU 1 yueOHO-
METOANYECKOU JINTEPATYPHIL;

- COBEpILIEHCTBOBAaHUE YMEHUI pemiaTh (U3NYECKUe 3aJa4y pa3InYHOrO yPOBHS
CJIO)KHOCTH;

- pa3BUTHE AHAIUTUYECKOTO MBIIIJICHUS] © KOMMYHUKAaTUBHBIX CLIOCOOHOCTEM.

[Ipy mOATOTOBKE K MPAKTUYECKUM 3aHATHSIM CTYIEHTBl M3Y4alOT HAYYHYIO,
y4€OHYIO0 U METOJIMYECKYIO JIUTEPATyPy [0 COOTBETCTBYIOLIEH TeMe (CM. TEMBbI 3aHITUN
IPAKTUYECKON YacTu Kypca).

IIpn moaroroBke k TectupoBanuto U PKP cTyieHTsI pyKOBOACTBYIOTCS
TpeOOBaHUAMU K UX MOATOTOBKE, IPEICTABICHHBIMU B Meuanpe3eHTauuu «Kparkuit
Kypc aekuuil no nucuuruinie «dusnka»y. [Ipumepnsie BapuanTel PKP 1 TecTOBBIX
3a/IaHUH, a TAK)K€ KPUTEPUM UX OLICHUBAHHUS MPEICTABIEHBI B IPUIOKEHNH 2 «POHA
OLICHOYHBIX CPENCTBY.

1. PaboTa c TeopeTHYEeCKMM MAaTEPHATOM.

Heab: noqyduTh XOpOUIME 3HAHUS MO JUCUUIUIMHE M HAYYUTHCS paboTaTh
CaMOCTOSITEIILHO.

3agaum:

- IpuoOpeTEeHNE HABBIKOB CAMOCTOSITEIbHON PabOThI C TIEKIIMOHHBIM
MaTepUaIOM;

- TOpUOOpEeTeHHEe HABBIKOB CaMOCTOATENbHOM paboTbl € OCHOBHOM U
JOTIOJIHUTENILHOU JINTEPATYPOU, IOJIB30BATHCA UHTEPHET — pECypCcaMu;

- YMEHME aHAJIU3UPOBATh NPAKTUUECKUE 3a4a4M, CTABUTH U PEIIaTh aHAJIOTMYHBIE
3a/1a4H.

PabGora ¢ TeopeTHueckUM MaTepHaJOM JOJKHA OCYIIECTBISATHCS HA OCHOBE
JIEKIIMOHHOTO Kypca JUCHUIUIMHBL. [{J151 3TOr0 CTyIEHT AOJIKEH BECTH KOHCIIEKT JIEKIINI

U YMETb paboTaTh C HUM.



Pabota ¢ nuTepaTypoil mpenanonaraeT caMoCTOSATENbHYIO paboTy ¢ yueOHMKaMH,
KHUTaM{, y4eOHbBIMH  MOCOOMSIMH, Y4YEOHO-METOAMYECKUMHU  IMOCOOUSIMH  TIO
BBITIOJIHEHUIO KYpPCOBOM palOOThl M BBIMYCKHOM KBaIU(PUKAIUOHHON pabOThI, C
HOPMATHBHO-TIPABOBEIMU ~ HMCTOYHMKaMu. llepedeHbp  iuTepaTypbl:  OCHOBHOM,
JOTIOJTHUTEIBHOM, HOPMAaTUBHON W UHTEPHET-PECYPCOB NpUBEACH B pazneie V
«Y4eOHO-METOMYeCKoe  oOecreueHrne  JUCHUIUIMHBDY  HacTosimed  paboueit
IIPOTPAMMBI.

YMeHue caMOCTOSITeNIbHO paboTaTh C JUTEpPaTypou SBISIETCS OJHUM U3
BOKHEUIIMX YCJIOBUM OCBOEHUSA JUCHUIUIMHBL. [louck, wu3ydeHwe u mnpopadoTKa
JUTEPATYPHBIX HCTOYHUKOB (DOPMUPYET y CTYIEHTOB HAy4HbIA CHOCOO MO3HAHUS,
BBIpa0aThIBaCT HABBIKA YMEHHS YUUTHCS, TIO3BOJSICT B JAJIbHEHIIEM B MPAKTHYCCKOU
paboTe TOoCJe OKOHYAHUS YHUBEPCUTETA MPOAOJKATHb IMOBBIIMIATH CAMOCTOSTEIBHO
CBOIO KBUTU(PHUKAILIMIO U TPUOOPETaTh HYXHBbIE KOMIIETCHIIMH JJIsl TaJbHEHIIIEro pocTa
B Ipodeccum.

CamocrosiTenpHas paboTa ¢ TUTepaTypHBIMU UCTOYHUKAMHU TPEOYET OT CTYy/ICHTA
YCUJUYUBOCTU, TEPIEHUS U COCPEAOTOYEHHOCTU. UTOOBI Jiydille TMOHATH CYHIECTBO
BOIIPOCA, JKEJIaTeIbHO 3aKOHCIIEKTHPOBATh HM3ydaeMbIi MaTepuaj, CAelaTh HYXHBIC
MTOMETKH, OTMETHTH BOTIPOCHI JIJIs1 KOHCYJIBTAIUH C TTPETI01aBaTEIIEM.

2. [loaroToBKa K KOHTPOJIbHBIM padoTam.

Ieab: MOTYydUTh XOPOITUE 3HAHUS MO JUCITUTUIMHE M HAYYUTHCS paboTaTh
CaMOCTOSATEIBHO.

3agaum:

- IpUOOpETEHNE HABBLIKOB CAMOCTOSTEIILHON paOOThI PEIICHUS 3a/1a9;

-  TpUOOpETeHHE HAaBBIKOB CaMOCTOATENbHOM paboOThl C OCHOBHOM U
JOTIOJTHUTEIFHOU JTUTEPATYPOH, TTOJIB30BATHCS HHTEPHET — PECYypCaMU;

- YMEHUE aHAJM3UPOBATh MPAKTUUCCKUE 3a/1a4H, CTABUTH U PeIIaTh aHATOTUIHBIC
3a/1ayi.

KoHTposibHBIE pabOTHI TO3BOJISIFOT 3aKPEMHUTh TEOPETHUSCKUN MaTepuai Kypca. B
mpoiiecce M3y4eHHs (PU3MKU CTYACHT JOJDKEH BBIMOJHUTH B KAXKIOM CEMECTpe TpHU
KOHTPOJIbHBIE paloThl. PeleHne 3amady KOHTPOJBHBIX PadOT SBISIETCS TPOBEPKOU

CTCIICHN YCBOCHHSA CTYACHTOM TCOPETHUUCCKOI'O KypcCa, a OLCHKa IPCIioaaBaTC/Isd Ha



paboTy MOMOraroT eMy 10pabdoTaTh W MPAaBHIBHO OCBOMTH PA3JIMYHBIEC pa3felibl Kypca
¢busuku. Ilepen BbIOIHEHHEM KOHTPOJLHON pabOThl HEOOXOAMMO BHUMATEIBHO
O3HAKOMHUTHCS C MpHUMEpaMU pEUICHUs 3aJad [0 JaHHOW KOHTPOJIbHOW paborte,
ypaBHEHUSAMHU U HOpMyJIaMH, a TAKXKE CO CIIPABOYHBIMU MaTepraIaMH.
Metoanyeckue yka3aHusi K BbINO/IHEHUIO KOHTPOJ/IbHOW paboTbl.

KoHTponbHyto paboTy ciieyeT BBINOIHATh aKKypaTHO. {15 moscHeHus peleHus
3aJlayd TaM, TIJI€ 3TO HYKHO, AKKypaTHO CHENaTh YEpTeX; pEIICHHE 3aladyd H
UCIIOJIb3yeMble (POPMYJIbI JTOJKHBI COMPOBOXKAATHCS IMOSICHEHUSMH; B MOSCHEHMSIX K
3aJaue HEOOXOAMMO YKa3biBaTh T€ OCHOBHBIE 3aKOHBI W (DOpPMyJbI, Ha KOTOPBIX
Oasupyercs pelieHue JaHHOW 3a7aud; MPU MOJTYYECHUU pacdyeTHOM (opmyibl aiis
pelLIECHUs] KOHKPETHOW 3aJjaudl MPUBOJUTH €€ BBIBOJ; 3a/auyy PEKOMEHIYETCS PEIIUTh
cHayaja B oOmeM BHAE, T. €. TOJBKO B OYKBEHHBIX OOO3HAUYECHUSX, TMOSICHSS
OpUMEHsIEMbIE TpU HamucaHuu QopMysl OyKBEHHbIE OOO03HAUEHHUS, BBIYHCIICHUS
CIIElyeT MPOBOAWTH C IOMOIIbIO MOJCTAHOBKM 3aJaHHBIX YHCIIOBBIX BEJIMYMH B
pacueTHy0 popmyiy. Bce HEOOX0MMbIE YUCIOBBIC 3HAYCHUS BETUYUH JJOKHBI ObITh
BbIpakeHbl B cucteme CU (cM. crnpaBouHbie Marepuanibl). [1o okoHuaHuE pelieHus
MPOBEPUTH EIUHUIIBI MOJTYYEHHBIX BEJIWYUH IO pacueTHOM (opMyse M TeM caMbIM
MOATBEPJIUTh €€ TMPABWIBHOCTh; KOHCTAaHTHl (DU3WYECKUX BEJIMYMH U JIPyTUe
CIIPABOYHBIE JIaHHbIE BEIOMPATH U3 TAOJHII.

BoinosiHeHue J1abopaTopHbIX padoT.

Heab: mony4uTh XOpOLIME 3HAHUS 1O AUCHUIUIMHE M HAy4YUThCS padOTaTh
CaMOCTOSITEIIBHO.

3anauu:

-  TOpUOOPETEHHE HABBIKOB CaMOCTOATENHbHONW pPaOOThI TMpPU  BBITOJHEHUH
7a00paTOPHOTO MPaKTUKyMa 3HAKOMCTBO C YCTPOMCTBOM W MPUHUMIIAMHU JEHCTBHUS
bU3nYECKUX MPUOOPOB M MX PJICMCHTOB;

-  TpUOOpEeTeHHE HAaBBIKOB CaMOCTOSITEIbHOM paboThl C OCHOBHOW H
JOTIOJTHUTENBHON JIUTEPATYPOM, TTOJIb30BATHCSI MHTEPHET — PECYPCaAMU;

- YMEHHE aHAJIM3UPOBATH PE3yJbTaThl (U3HUUYECKOTO HKCIEPUMEHTA, CTABUTH U

peuiaTh aHAJTOTHUYHBIC 3a1a4H.



[Tpu mpoxoxkneHuu 1a0OPATOPHOTO MPAKTUKyMa KaXAbIA CTYIEHT BBINOJIHSET
HECKOJIbKO J1abopatopHbix pabor. llepen BbimonaHeHueMm nabopaTopHOM pabOThI
CTYAEHT JOJDKEH O3HAaKOMHUTCS C METOAMYECKMMH YyKa3aHUsSMU K JaHHOW padore,
IIOATOTOBUTBCS K YCTHOMY OINPOCY IO TEOPETUUYECKOMY MAaTepualy, KOTOPBIA TaM
IPUBENIEH, Pa300paTbCsi C METOAUMKON NPOBEACHMS (PU3NUECKOTO SKCIEPUMEHTA U
00paOOTKU JKCHNEPUMEHTATIbHBIX JIaHHBIX; OTBETHTh Ha KOHTPOJBbHBIC BOIPOCHI,
COCTaBUTH OTYET.

Kpurtepuu oieHKH caMOCTOATEILHOM PadoThI — J1a00paTOPHOI padoThI
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Her otBeToB Teopernueckuii TeopeTnueckuit OTBETHI Ha BONIPOCHI

Ha BOIIPOCHI Marepuan He MaTtepual TIOJTHBIC, XOPOIIIO
YCBOECH IIOJITOTOBJICH OPUEHTUPYETCS B
§ ToabKO OTBETHI OTBeTHI Ha BOIIPOCHI TEOPETUUECKOM
E" Ha dJIEMEHTApHbBIC | TIOJHBIE U/WIIH MaTepuale
E BOITPOCHI YaCTUYHO ITOJIHBIE MIpUBEICHUEM
E MIPUMEPOB U
E MOSICHCHUH.
C
Hcnonwn3oBana
JOIIOJHUTEIbHAS
auTeparypa

KYPCOBBIE PABOTHI — HE IPEAJYCMOTPEHBI.
PexoMeHaanuu no HanmucaHuw u ogpopmiieHuro pedepara

Pedepar siBnserca omaHON U3 HOpPM CaMOCTOSATEIHLHOTO HMCCIIEOBAHUS HAyYHOMH
poOJIeMbl HA OCHOBE U3YYECHHS JIMTEPATYPhI, JIMYHBIX HAOIIOIEHUNA U TIPAKTUYECKOTO
onbiTa. Hammcanuwe pedepara mnomoraeT BBIPAOOTKE HaBbIKA CaMOCTOSITEIIBHOTO
HAay4YHOTO MTOUCKA U CTIOCOOCTBYET K MPUOOIIEHUIO CTYICHTOB K Hay4HOU padoTe.

TpebGoBanus k HanKcaHUIO U opopmIIeHHIO pedepara:

- pedepar nevaraercs Ha cTaHgapTHOM Jymcte hopmara A4, nesoe nojue 30 M,
npaBoe nosie 15 MM, BepxHee u HuxHee — 20 mMm, mpudt Times New Roman, pazmep
mpudra 14, Mmexxctpounslii uutepsain — 1,5. O6bem pedepara 10mKeH ObITh HE MEHEE
15 cTpaHul, BKIIIOYAsi CHUCOK JINTEPATYPhl, TAOIUIIbI U TPaUKH;

- pa0oTa JOJDKHA BKJIKOYATh: BBEACHUE, TJ€ OOOCHOBBIBACTCS AaKTYalbHOCTh
npoOJeMbl, LEJIb U OCHOBHBIE 33aJa4d MCCIIEIOBAHUSA; OCHOBHYIO 4acTh, B KOTOPOM
pPacKpBIBAETCS coiepKaHUE MPOOJIEeMbl; 3aKII0YEHUS, B KOTOPOM 0000IIAt0TCS BHIBOBL;
CIUCKA HUCIIOJIb30BAHHOM JIUTEPATYPHI;

- KaX/Ibli HOBBIN pa3/ie]l HAUMHAETCS C HOBOM CTPaHMIILI, CTpaHUIIbl pedepaTa C
pUCYHKaMHU [JOJDKHBI MMETh CKBO3HYN0 HyMmepanuro. llepBol crpaHunen sBisieTcs
TUTYJBHBIN JINCT, HOMEp CTPaHULbI HE MpocTaBisieTcss. Homep nmucra nmpocrasisercs B
HEHTpe HWXHeW uvacTu nucta. Ha3zBanue pasznena BbIACIAETCS KUPHBIM IIPUPTOM,
TOYKa B KOHLE Ha3BaHUs HE CTAaBUTCSA, Ha3BaHWE He moadepkuBaercs. Dpasbl,
HAaYMHAIOIIUECS C HOBOW CTPOKH, II€YATAIOTCS ¢ OTCTYINOM OT Hadaja CTpoku 1,25 cm;

- B paboTe MOYKHO HCIIOJIb30BaTh TOJIBKO OOIIETPUHATHIC COKpAIICHUS H|
yCJIOBHBIE 0003HAYCHUS;



- pu OPOPMIICHHH CCHUIOK CJIEIyeT COOIIONATh CIEAYIONINe MpaBuiIa: [UTATHI
NPUBOJAATCS C COXPAHEHHWEM AaBTOPCKOTO HAMMCAHWS W 3aKIIOYAIOTCS B KaBBIUKH,
Kak[asi IUTaTa JOJDKHA COMPOBOXKAATHCS CCBUIKONH Ha MCTOYHHK; MPU IIUTUPOBAHUU
TEKCTa B KB3JIPaTHBIX CKOOKaX YKa3bIBACTCSI CCBUIKA HA JIMTEPATYPHBIH MCTOYHHK IO
CIIUCKY WCIOJBb30BAaHHOM JUTEPATyphl U HOMEp CTpPAHHMIIbI, HA KOTOPOW MOMEIIEH B
ITOM MCTOYHHKE IIUTUPYEMBIN TeKcT, Harpumep [6, c. 117-118].

- CIIMCOK JIUTEPATYPHI JOJDKEH BKIIOYaTh HEe MeHee 10 mCTOUYHUKOB.

TpynoemkocTh paboThl Hax pedepaToM BKIIOYACTCS B YacChl CAMOCTOSTEIBHOMN
paboThI.
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IHacnmopr

(¢oHIa OLIEHOYHBIX CPEACTB MO AUCHMIIMHe PU3NKa

(HaI/IMeHOBaHI/Ie JUCIHHMIIIIUHBI, BUJT HpaKTI/IKI/I)

Koa n popmyanposka
KOMIIeTeHIN U

Irtanbl GopMHPOBAHHS KOMIIETEHIIMH

NK-1

CriocoOHOCTh aHAN3UPOBATh

COCTOSIHUE U TUHAMUKY 00BEKTOB
JACATCIIBHOCTHU U UCIIOJIb30BAHHUEM

HEOOXOIUMBIX METOIOB U
CpEJICTB aHaJM3a

3HaeT

OCHOBHBIE ()U3NYECCKHE 3aKOHBI,

OCHOBHBIE METO/IbI U IPUEMBI POBEICHUS
(M3UYECKOTO SKCIIEPUMEHTA M CIIOCOOBI 00pabOTKH
IKCIIEPUMEHTAIBHBIX JTAHHBIX;

OCHOBBI B3aUMOCBSI3H (DU3HUKH C TEXHUKOH,
MIPOM3BOJICTBOM U APYTUMHU HAyKaAMH

HaunOoJiee BaXKHbIE M (DYHIAMEHTAIBHBIC JOCTHXKCHUS
¢duznyecKoil HayKu

VYMmeet

IMPUMCHATDb 3aKOHBI (1)I/ISI/IKI/I JJIA 00BsACHEHHS
PAa3JIMYHBIX IIPOLCCCOB;

MNPUMCHATH JIOTMYCCKUE NPHUEMbI MBIIIIJICHUSA - aHAJIN3 U
CHUHTC3 IIPU PCIICHUHU 3a/1a4;

HAay4YHO 00OCHOBBIBATh IIPUHHUMACMBIC METO/IbL
PCUICHUA HpO(i)eCCI/IOHaJ'IBHBIX 3aJa4

Bnaneer

METOJaMH TEOPETHUECKUX U IKCTIEPUMEHTAIIbHBIX
HCCJICIOBAaHMH B (U3HKE;

HABBIKAMU PEIICHHUS 3a/1a4 MPOPECCHOHATBHON
JIESATETLHOCTH C MIPUBJICYCHUEM COOTBETCTBYIOIIETO
(bu3MKO-MaTEMaTHYECKOTO amnmnapara

OK-7
CIIOCOOHOCTh
CaMOOpTaHU3aINH
caM000pa30BaHHIO

3Haer

3amaun (pHU3HWKH, anmapaT MaTEMAaTHYECKOTO aHAlln3a, TEOPUU
BEPOSATHOCTEM, MATEMATUUECKON CTATUCTUKH.

K | ¥YMmeer

[Ipumensats  0000IaTh, aHAIM3UPOBATHL  HHGOPMAIIHIO,
MPUMEHSIET anmapaT TEOPUH AJrOPUTMOB, (U3UKU TEOPHU
BEPOSITHOCTEH.

Bnaneer

HaBrikamMu paOoThI ¢ 3KCIEPUMEHTAIBHBIM 000pPYyIOBaHUEM,
METOAMKAMU 3KCIIEPUMEHTAIBHBIX HCCIICIOBAaHNH, HAaBBIKAMU
paboThI C HAYYHOW U METOAUYECKOM JTUTEPaTypOil.

Ne | Konrtponupye
n/m | Mble MOAYIH/

KOIILI " 3Tallbl (bOpMI/IpOBaHI/IH HaMMCHOBAHHUC

OneHouHsble CpeacTBa -




pasnensl / KOMIIETEHIUH TEKYIUI KOHTPOJIb | MPOMEXKYT
TEMBI OyHast
JVICIIATUTHHEI aTTecTanu
s
Pazpen 1. VYcerHblii onpoc DK3aMeH
dusndeckue (TIK-1) 3 (YO-1) Bompocsr
HaeT
OCHOBBI 1-16
MEXaHUKH (OK-7)
VeIl onpoc DK3aMeH
(YVO-1) Bompocsr
Ymeer Konrponsnas padora | 1-16
(TIP-2)
Tecr (T1P-1)
VYcerHblii onpoc DK3aMeH
(YO-1) Bompocsr
Bnaneer Konrponbnas padora | 1-16
(TTP-2)
Paznen 2. YcTHbIl onpoc DK3aMeH
3HaeT
OcHOBBI (YO-1) Bomnpocst
tepmomunamu | (ITK-1) 17-35
KU U YcTHbIN onpoc DK3aMeH
mouekyJsipaoit | (OK-7) (YO-1) Bormpocsr
bu3uKu Ymeer Konrponsnas pabora | 17-35
(TIP-2)
Tecr (ITP-1)
VYcrHblii onpoc DK3aMeH
(YO-1) Bormpocst
Braneer Konrtponbnas padora | 17-35
(TTP-2)
Paznen 3. VYcrHbIl onpoc DK3aMeH
DneKTpocTaTi 3Haer (YO-1) Bompocsr
Kau 36-53
MOCTOSTHHBIH (TIK-1) YcTHBIN onpoc DKk3aMeH
IIEKTPUYECKU (YO-1) Bompocsr
i1 TOK (OK-7) Vmeer KonTposbhas pabora | 36-53
(TIP-2)
Tect (ITP-1)
VYceTHBI onpoc DK3aMeH
Braneer (YO-1) Bompocst
KontponbHas pabora | 36-53
(TTP-2)
Paznen 4. VYcrHbIil onpoc DK3aMeH
OnekTpomarse 3HaeT (YO-1) Bompocsr
THU3M 54-75
(TIK-1) VCTHBIN ompoc DK3aMeH
(YO-1) Bomnpocsr
(OK-7) VmMmeer KonrponsHas pabora | 54-75
(TTP-2)
Tecr (ITP-1)
YcTHBIT onpoc DK3amMeH
Brnaneer (YO-1) Bomnpocsr
KonTponbnas pabora | 54-75




(T1P-2)
VYeTHbI onpoc OK3aMeH
(TIK-1) 3Haer (YO-1) Bormpocsr
76-99
(OK-7) Y CTHBIH onpoc DK3aMeH
(YVO-1) Bompocsr
Ywmeer Konrponsnas pabora | 76-99
(I1IP-2)
VeIl onpoc DK3aMeH
Braseer (YVO-1) Bompocsr
Konrponsnas pabora | 76-99
(I1IP-2)

6 | Pazmen 6. YcTHBIl onpoc OK3aMeH
BosnHoBast (TIK-1) 3Haer (YO-1) Bompocst
ONTHKA 100-111

(OK-7) VCeTHBIN 01poc DK3aMeH
(YVO-1) Bompocsr
Vet Konrponsnas padora | 100-111
(T1IP-2)
VYcrHbIl onpoc DK3aMeH
Braseer (YO-1) Bompocsr
Konrponsnas padora | 100-111
(T1IP-2)

7 | Pazmen 7. YcTHbIN onpoc DK3aMeH
KBanToBas ( 3HaeT (YVO-1) Bomnpocst
du3uka (TIK-1) 112-126

VYcrHblii onpoc DK3aMeH
(OK-7) (YO-1) Bonpocsl
Ymeer KontponsHast pabora | 112-126
(TIP-2)
YcTHBII onpoc OK3amMeH
Brazeer (YO-1) Bompocsr
KontponbHas padora | 112-126
(T1P-2)

IIIkana oueHUBaHUs YPOBHA C(POPMUPOBAHHOCTH KOMIIETEHIUI

Kon n Jranbl (POPMUPOBAHUA KpHTEepHH MoKa3aTeu

¢popmyupoBka KOMIIETEHIIM U

KOMIETEeHIUH

MK-1 OCHOBHBIE 3HAHHE CriocobHOCTD
¢busnueckue ¢buznyeckux chopMyIHupOBaTh

CriocoOHOCTh 3HaeT 3aKOHBI, 3aKOHOB; OCHOBHBIC (PU3HUECKUE

aHAJIM3UPOBATh (moporoBbiit OCHOBHBIC OCHOBHBIX 3aKOHBI,

COCTOSTHUE 1 YPOBEHB) METOABI U METOIOB H CIIOCOOHOCTH MPOBECTH

JIMHAMHUKY 0OBEKTOB [IpHUCMBL PHEMOB (usnuecKuit SKCIIEPUMEHT

ACATEIIPHOCTH U TPOBCICHI HPOBEACHNA U OCYILIECTBUTH 00PabOTKY
(bu3nyecKoro




HCIOJIB30BaHUEM
HEO00XOINMBIX
METO/JIOB M CPEJICTB
aHaM3a

IKCTICPUMEHTA U
CIIoCOObI
00paboTku
IKCIIEPUMEHTAIh
HBIX JaHHBIX;
OCHOBBI
B3aHMOCBSI3U
busuku ¢
TEXHHKOM,
MIPOU3BOJICTBOM H

IpYTUMHU

(buzmIecKoro
AKCIEPUMEHTA U
croco6oB
o0paboTku
IKCIEPUMEHTAJIbH
BIX JIaHHBIX;
3HAaHHUE OCHOB
B3aMMOCBSI3U
(husuku ¢
TEXHHKOMH,

9KCTIEPUMEHTAIBHBIX
JIaHHBIX; CIIOCOOHOCTH
chopMyIHUpOBaTh
OCHOBHBIE B3aIMOCBSI3U
(UBHUKY C TEXHUKOM,
IPOU3BOJICTBOM H
JIPYrUMHU HayKaMu
HanOoJiee BayKHBIE U
byHaamMeHTanbHbIC
JOCTHKEHUS (PU3NIECKOM

HayKaMu MIpOU3BOJACTBOM U HAyKU
HanoOoJee JpyrumMu
GyHIamMeHTanbH | panGonee
BIE IOCTIDKCHHS | ooy
(pusmecioid (dbyHIIaMeHTaTbHBI
HayKH yH
€ JOCTHIKEHHS
(buzndeckoi
HaYKH
YMCHHE Ha CIIOCOOHOCTH PEIIHTh
OCHOBE 3aauy,
(1)I/I3I/IIICCKI/IX BOCIIOJIBb30BAaBIINCH
3aKOHOB pelary | OCHOBHBIMH bu3nIeCKUMu
3a714H; yMeHHe 3aKOHAMU; CHOCO6HOC:FB
IIPOBECTH (PU3NYCCKUI
HCIIOJIb30BaTh
METOMbI 1 IKCIIEPUMEHT U
[IPUMEHSATD
pume OCYIIECTBUTH 00pabOTKyY
3aKOHBI (PU3UKU MIPUEMBI
6 IKCIEPUMEHTATBHBIX
JJIs1 OOBACHCHU A IDOB HUS
poBeae JTAHHBIX; HAYYIHO
pasnHHbIX bu3HIECKOro
TPOTIECCOB; 000CHOBBIBATH
b
NPHMEHSTH OKCHIEPUMEHTA M | ppiHHMAaeMBble METOIBI
CITIOCOOBI
JIOTHYECKHUE PCIICHHS
yMeeT TpHEMBI 00paboTKH npoeCCHOHANBHBIX 33124
(IPOABUHYTHIM | MBINLICHHUS - JKCIIEPUMEHTATIbH

)

aHaJIM3 U CUHTE3
IIpU PELIECHUH
3a1ad4;

HAY4IHO
000CHOBBIBATh
HpI/IHI/IMaeMLIe
METO/IbI PELICHUS
po¢eCCHOHAIIbH
BIX 3a/1a4

BIX JJAHHBIX;
YMCHHE
MIPUMCHSITh
JIOTUYECKHE
MIPUEMBI
MBIIIJICHUS -
aHaJlli3 U CUHTE3
MIpH peIICHUN
3a7a4;

HAy4JHO
00OCHOBBIBATH
MIPUHIMAaEeMbIe
METO/TbI PEIICHHUS
npodeccnoHabH




BIX 3a7a4

BIIa/ICHUE CIOCOOHOCTH MPOU3BECTH
METOJIaMu HaBBIKaMU BBIOOpP ONTHMAILHOTO
TCOPETUHCCKUX U | BBIOOpa croco6a pelieHus 3a1ad4,
9KCHEPUMEHTANb | onTHMAILHOIO CHOCOBHOCTE
HBIX
o TTyTH pCLICHIA UCIIOJIb30BaHUS
MCCTENOBAHUA B | 52110y 1 puemon
dusuke; BBIUMCIIUTEIbHBIX
’ NpOBEACHUS
BJIaJICET HaBbIKAMU (UBHIECKOTO mporpamm npu o0padoTKu
(BBICOKHMIA) peuienus 3anaq SKCTICPHMEHTA 1 9KCIICPUMCHTAIIBHBIX
npoeccHoHalbH CIIOCOBOR JIAHHBIX TIPU MPOBEJCHUN
O# AEeATENbHOCTH
06paGoTKH ¢du3ugeckoro
C MPUBJIICYCHUEM SKCHIEPUMEHTA:
cooTBeTcTBylomme | YKCTIEPHMEHTAITbH )
ro (u3uKo- bIX JAHHBIX C
MaTEMaATHUYECCKOT HCIIOJIB30BaHUEM
0 amnmapara BBIUMCITUTEIbHBIX
porpamm;
Kon n Jtanbl (POPMUPOBAHUSA KpUTepUu MoKa3aTejn
(popmyupoBka KOMIIETEHI[M U
KOMIETEeHI[UH
3HaHUE CrnocoGHOCTh
OCHOBHBIE (buznueckux chopMyIUpOBaTh
¢busnueckue 3aKOHOB; OCHOBHBIE (pr3HuecKue
3aKOHBI, OCHOBHBIX 3aKOHBI;
OCHOBHBIC METOJIOB U CIIOCOOHOCTH MPOBECTH
MCTOJIBL 1 IPHUEMOB (usHUecKuit SKCIIEPUMEHT
MIPUEMBI
pue IIPOBEJCHUS U OCYIIECTBUTH 00pabOTKY
MIPOBEJICHUS
POBCA (u3znueckoro IKCIIEPUMEHTAIBHBIX
¢bu3nvecKoro 5
KCIIEPUMEHTA U :
IKCIIEPUMEHTA U OKCIICPUMEC JaHHBIX; CIIOCOOHOCTH
OK-7 CI10CO0BI criocobos copmympoBath
6 00paboTku 00paboTKH OCHOBHBIE B3aMOCBSI31
CIIOCOOHOCTh K .
3HACT JKcrepuMeHTanp | SKCICPUMEHTANBH | hy3uku ¢ TEXHUKOH,
caMOOpraHHu3aIuu . .
" p H (TTopoTOBBIH HBIX JIaHHBIX; bIX TaHHBIX, IPOM3BOJICTBOM H
OCHOBBI 3HaHHE OCHOB
caMo000paz0BaHMIO YPOB€Hb) APYrUMH HayKaMH
B3AMMOCBA3H B3aHMOCBA3H HanboJiee BaKHbBIE U
W3HKH C
¢ o (rsmKn © dbyHIaMeHTalIbHbIE
TCXHHUKOH, TEXHHUKOM, P .
OCTHXEHUS (PU3NUECKON
TIPOM3BOZICTBOM H | 1o TBOM 1 A
pyr
HayKaMu
HayKaMH
HauboJee 5
BaKHBIC U Hanbolee
dynmamenTanpn | B@KHBIC 1
ble JoCTIKeHHsT | QYHAAMCHTaIBHBI
(buzmdeckoi € JTOCTHKEHUS
HayKu ¢busnueckoi
HayKu




yMEHHUE Ha
OCHOBE
(buzmyecKux
3aKOHOB PeIIaTh
3aJaud; yMEHHE

CITOCOOHOCTH PEIINUTH
3ajauy,
BOCIIOJIb30BaBIINCH
OCHOBHBIMH (PU3UYECCKHUMU
3aKOHAMH; CITOCOOHOCTB
npoBeCTU (PUBNIECKUNA

HCIIOJIb30BaTh
JKCIIEPUMEHT U
METOJIbI U
OCYIIECTBUTH 00pabOTKY
MIPUMEHSITh IPUEMBI
3aKOHbI (HBHKN IKCIIEPUMEHTATBHBIX
TpOBCACHHIA JTaHHBIX; HAYYHO
TUTSE OO BSICHEHUS
¢usneckoro 00OCHOBHIBATE
Pa3IMYHbIX
TPOLIECCOB; OKCHEPUMEHTA | pHEMaeMBbIe METOIBI
b
MPUMEHSITh c110co0bl peLIeHNnA
JIOTUYECKHE 00paboTKH po(heCCHOHATILHBIX 3a/1a4
yMeeT MIPUEMBI IKCIIEPUMEHTAIBLH
(TIpOIBUHYTHIN | MBIILJICHUS - BIX JaHHBIX;
) QHAIN3 M CHHTE3 | yyiepye
MIPH pEelIeHUN
PP IPUMEHSITh
3ajad;
JIOTHYECKHE
HAy4YHO
00OCHOBHIBATh TIPHUCMBI
IIpUHUMAaEMBbIE MBIIUICHUA -
METOJIbI PELICHUS | aHAJIU3 U CUHTE3
HpO(beCCI/IOHaJ'IBH MIPHA PELIEHUN
BIX 33]a4 3a7au;
HAy4YHO
000CHOBBIBATh
pPUHUMAaEMbIe
METOJIbI PEIICHHUS
npodeccuoHaIbH
BIX 33J1a9
BJIQJICHUE CIIOCOOHOCTH MPOU3BECTH
METOAaMH HaBbIKAMH BbIOOp ONTHMAIBHOIO
TCOPETHICCKUX U | BRIOOpa criocoba penrenus 3aad,
JKCIIEPUMEHTAIh
P ONTUMAJIBHOTO CIIOCOBHOCTE
HBIX
HCCIIeIOBAHIL B IIyTH PCIICHIS UCTIOJTb30BaHUS
A 3a/1a4 U IPHEMOB
dusHKe; BBIUHCIUTENbHBIX
’ MPOBECACHUS
BIIaJCET HaBBIKAMH IporpaMM npu 00padoTKu
- sana (uznueckoro
i IIICHUS 33124 IKCIIEPUMEHTAIBLHBIX
(BBICOKHiA) p IKCIIEPUMEHTA U P
npoQeccHoHaNbH CI0COGOR JIAHHBIX [IPU IIPOBEIECHUU
OH IeITETbHOCTH
06Da6OTKI ¢du3ngeckoro
C TIPUBJICUYCHUEM p _
cooTBeTcTBytome | 2KCTIEPHMEHTATbH 9KCIICPUMCHTA,
ro (pU3HKO- BIX JAHHBIX C
MaTEMaATHUYECCKOT HCIIOJIB30BaHUEM
0 ammapara BBIYHCITUTENHBIX

MIPOrpaMM;




MeToan4yecKux peKoMeH AU, ONpeleTIOIIUX NPoueIypbl OHeHUBAHUS

pe3yJabTaTOB OCBOCHHUA NUCIHHUILJINHBI «Du3nka»

[Ipy W3ydYeHUM IUCHUIUIMHBI OCYIIECTBIAIOTCA TEKYLIUH, IPOMEXYTOUYHBIA H
WUTOTOBBIM KOHTPOJIb 10 JUCHHUIUIAHE.

OueHouynble cpeacrBa Ui NPOMEKYTOYHOM arrecraumu. [Ipomexyrodnas
aTTeCTalysl CTYICHTOB IO AUCHUIUIMHE «PU3MKa» IPOBOAUTCA B COOTBETCTBUHU C

JIOKaJIbHBIMA HOpMaTUBHBIMU akTamMu JIBDY u sBnsercs o0s3aTeapHOM.

IHepeyeHs HHPOPMALMOHHBIX TEXHOJIOTHH U
IPOrpaMMHOI0 00ecreYeHus
Texkymuu KOHTPOJIb

Tekymas arrecranusi CTyAEHTOB MO IUCHUIUIMHE «DPHU3MKa» MPOBOJMUTCSA B COOTBETCTBHU C
JIOKAJIbHBIMU HOpMaTHBHBIMU akTamu J[BOY wu sBusercs oOs3arenbHOW. Tekyias arrecTanus Mo
JTUCITUTUIMHE TPOBOAMWTCS B (pOopME KOHTPOJIBHBIX MEPONPHUATHH 1O OIECHUBAHUIO (DAKTHICCKHUX
pe3ynbTaToB O0Yy4eHHs CTYIACHTOB (paboTa Ha MPAaKTHYECKHUX 3aHATHSAX, CaMOCTOsATElIbHas paboTa
CTYJICHTOB, TECTUPOBAHHUE, BBIIOJIHEHUE PA3HOYPOBHEBBIX 3aJlaHUM, HAMUCAHUE PYOEKHBIX
KOHTPOJIbHBIX paboT). OObeKTaMH OLIEHUBAHUS BBICTYMAIOT:

- yueOHast AUCIUIUIMHA (AaKTUBHOCTh Ha 3aHATUSIX, CBOEBPEMEHHOCTD BBITIOJHEHUS PAa3IMUHbIX
BUJIOB 33/IaHUM, MOCEIIAEMOCTh BCEX BUIOB 3aHATHII 110 aTTECTYeMOM AUCLIUILIHHE);

- CTENIEHb YCBOCHUS TEOPETUUYECKUX 3HAHMIA;

- YpPOBEHb OBJIAJICHUS MPAKTHUECKUMU YMEHUSMU U HaBBIKAMU 10 BCEM BUJAM yueOHOU
paboThI;

- pe3yNbTaThl CAMOCTOSTEILHON pabOThI

KOMILIEKCHI OLLEHOYHBIX CPE/ICTB
JUISI TEKVIIENA ATTECTALIMMA

Ne HaumenoBanue Kpartkas xapakTepucTuka IIpencraBienue
n/n OLEHOYHOT0 OLEHOYHOT'0 CPEICTBA OLEHOYHOT0 CPeCTBA
CpeAcTBa B hoHze
1 IpP-1 Cucrema  CTaHAAPTU3MPOBAHHBIX  3aJIaHUU, BapuaHThI TECTOBBIX
Tecrsr MO3BOJIIONIAsi aBTOMATHU3UPOBATh IIPOLEAYPY 3aJjaHuI
V3MEPEHHs] YPOBHS 3HAHUM M YMEHUN
2 ITP-2 Cpencrtso  NpoOBEpKM  YMEHHUH  IPUMEHAThH BapuanTsl
KontponbHubie MOJIyYCHHbIE 3HAHUA JUIA pELICHHUS 3a7ay KOHTPOJIbHBIX pabOT
paboThI OIPEAEIIEHHOI'0 TUIIA [10 TEME WIIM pa3ieily
3 I1P-3 a) PENpOAYKTHBHOTO YPOBHSI Kommiexr
PasnoyposHeBbie 0) pEeKOHCTPYKTUBHOTO YPOBHSI Pa3HOYPOBHEBBIX 3a/1a4
3afatdu ¥ 3a/aHis B) TBOPYECKOTO YPOBHS U 3aJIaHui

Ormerka «OTIMYHO»

CdopmupoBaHHbIE, TIPOYHBIE W TAyOOKHE 3HAHUS OO0 OCHOBHBIX 3aKOHAX (PU3UKH,
NPUHINIAX (PUINIECKOTO HCCIIECOBAHUS, YBEPEHHOE BJaJICHHE YMEHUSMHU W HaBBIKAMH B
nanHoM ob6mactu. OTBET CTy/IEHTa IEMOHCTPUPYET 3HAHKE MPEIMETa, OTINYACTCS TIIYOMHOU U
MOJTHOTON PACKPBITHSI TEMBI; BIIaJICHHE TEPMUHOJIOTHYECKUM aliapaToM; YMEHHE OOBICHATH
CYIIIHOCTb, SIBJICHHUH, MTPOIIECCOB, JI€JIaTh BHIBOJIBI U 000OIICHMS, JaBaTh apryMEHTHPOBAHHBIC
OTBETBI, IPUBOJUTH IPUMEPHI



OtMmerka «Xopomo»

CdopmupoBanHble, TpoYHbIE M TIyOOKHE, HO COAEp)KaIllMe OTAEIbHBbIE HETOYHOCTH,
3HaHUSA 00 OCHOBHBIX 3aKOHax (u3uku. He qocrarouHo yBepeHHOE, XOTsS U ChOPMHUPOBAHHOE,
BJIAJICHHNE YMEHUSMHU M HaBBIKAMH B JaHHOW oOmactu. B oTBeTe MOmMycKaroTCs OTAEIbHBIE
HETOYHOCTH.

OTMeTKa « YI0BJIE€TBOPUTEIbHOY

Henonueie  mpeacraBneHuss 00  OCHOBHBIX — mocrtynatax — ¢usuku.  OtBer
CTYZCHTaCBHJIETEIILCTBYET O CJ1a00 CPOPMHUPOBAHHBIX HABbIKAX aHAIN3a SIBICHUH, TPOIECCOB,
HEJOCTATOYHBIM YMEHHMEM JaBaTh apryMEHTUPOBAHHBIE OTBEThl M NPHUBOJUTH MPUMEPHI;
HEJ0CTaTOYHOW JIOTMYHOCTBIO M IIOCJIEIOBATEIBHOCTBIO OTBeTa. JlOMyCKaeTcsi HECKOJIbKO
OIIMOOK B COACPKAHUH OTBETA.

OrMmerka « HeynoBiieTBopuTe/JIbHO»

OTtBer crTyneHTa, OOHAPYKUBAIOMIWK HE3HAHHE (DU3MKH, OTIMYAIOLIMICA HE3HAHHEM
OCHOBHBIX 3aKOHOB T€OpHH, HeC(HOPMUPOBAHHBIMU HABBIKAMH aHAJIM3a SIBICHUMN, MPOIIECCOB;
HEYMEHHEM JaBaTh apryMEHTHUPOBaHHbBIC OTBETHl. CTYIEHT JeMOHCTpUpYET (pparMeHTapHbIE
npelcTaBiIeHusT 00 OCHOBHBIX 3aKOHaX (DM3HMKH, NOMYyCKaeT IpyOble OMMOKH INpU OTBETE,
HEyMEHHE NPUMEHUTh UMEIOLIUECS 3HAaHUS Ha MIPaKTUKE.

Kpurepun oneHKH 3HAHUH YMEHHMI M HABBIKOB IIPH TeKYILIeil poBepke
I. OueHka ycTHBIX OTBETOB:
Otrmerka "OTau4Ho"

1. JlaH MOJIHBIN U IPABUJIBHBIN OTBET HA OCHOBE U3YYECHHBIX TEOPUH.

2. Marepuain NoHAT U U3yYEH.

3. Marepuan WU3JI0KEH B ONPEICICHHOW JIOTUYECKOW MOCIEA0BAaTEIbHOCTH,
JUTEPATYPHBIM SI3bIKOM.

4. OTBeT CaMOCTOSITEIIbHBIN.

OtmMmertka "Xopomo"

1, 2, 3, 4 — agamornyno orMmerke "OTIHYHO".

5. Jomnymensl 2-3HecyllecTBEHHbIE OIIMOKH, HWCIpPaBIEHHBIE IO TPEOOBAHUIO
yauTeNs, Ha0IoJaNIach "MIepoXoBaTOCTh" B M3JI0KEHUU MaTepHaa.

Otmerka "Y10BJIeTBOPUTEIHHO"

1. VY4eOHbIN MaTepuas, B OCHOBHOM, U3JIOKEH MOJHO, HO IPU 3TOM JOMYIIEHHI 1-
2cyIliecTBEHHbIE OIMOKY (HanmpuMep, HEyMEHHE MPUMEHSATh 3aKOHbBI M TEOPUH K 00BSICHEHUIO
HOBBIX (DAaKTOB).

2. OTBeT HEMOJHBIM, XOTS M COOTBETCTBYET TpeOyemoW TIiIyOuHe, MOCTpOeH
HECBSI3HO.

OtMmertka "HeynoBJieTBOpUTEIbHO"

1. He3nanue unm HenmoHuMaHue Oojblled MM Haubojee CYIIECTBEHHOM YacTu
yueOHOro MaTepuaa.

2. JlonyiieHsl CylIecTBEHHbIE OIIMOKM, KOTOpble HE MCIPABISAIOTCS IOCIe

YTOYHAIOOIUX BOIIPOCOB, MaTCpHal U3JI0KCH HECBA3HO.

OLEHOYHOE CPEACTBO «TECTOBBIE 3AJIAHU» TTP-1

TecToBhIe 3aJaHuA IO JHUCHMIIIINHE «@Pu3mKa» COCTaBJICHHI II0 BCEM pasaciaM Kypca H

ABIIAIOTCS OJHUM W3 KOHTpOJHMpYHOLMX Meponpuatuidl. Kaxaoe TecroBoe 3agaHue COCTOMT M3 15
BOIIPOCOB, BpeMs TecTUpoBaHus — 30 MUHYT.

TecToBrie 3amaHus Ho JUCHUILIMHE «DHU3MKa» COCTABIEHBI MO BCEM pasaciiaMm Kypca U

ABIIIOTCS OJHUM W3 KOHTpOJHUpYOIUX Mmeponpustuidl. Kaxgoe TectoBoe 3ajaHue COCTOUT M3 15
BOINPOCOB, BpeMst TecTupoBaHus — 30 MuHyT. OLieHuBaHKe MO NATHOAIBHOM cucTeMe.

Kputepun onieHuBaHMs B paMKax JTaHHOTO OIEHOYHOTO CPENICTBA
v OTJIMYHO — IPECTaBJICHbI IPaBUIbHBIE OTBETHI Ha 13-15 Bonmpocos;
v XOPOIIIO - TIPEICTABICHBI MTPaBHIIbHBIE OTBETHI Ha 13-10 Bompocos;
v YJIOBIIETBOPUTEIBHO - IPECTABICHbI IPaBUIbHBIE OTBETHI Ha 10-7 BOIIPOCOB;



v HEYJIOBJICTBOPUTEIIBHO — C MPEJICTABIICHBI IPABUIHHBIE OTBETH MCHEE, YeM Ha 7
BOIIPOCOB;

[TPUMEPHI TECTOBBIX 3AJAHUI

1. «MexaHuka»
1. TI'py3sl, u300pakcHHBIC Ha PHCYHKAaX HAXOAATCS B paBHOBeCHMH. B Kkakom wu3
HI/I)KerI/IBeI[eHHLIX COOTHOH_IGHI/II\/‘I HaxXoOATCs a6COJIIOTHBIe yI[J'II/IHeHI/ISI pr)KI/IH, C€CJIN UX XCCTKOCTH

OJIMHAKOBEI? . I

a) X1>X2>X3 ] B
b) X1=X2< X3

€) X2<X1>X3

d) X1=X2>X3

e) X3>X1>X2 X X

Tiihidiiiiidinite.  m|

3. Ha rteno maccoif 3kr aelcTByeT cuja, MOJ BJIHUSHUEM KOTOPOW TEJNO H3MEHSET CBOIO
IIPOEKLIMI0 NEPEMELICHMsI TaK, KaK MOKa3aHO Ha pucyHKe. UeMy paBHa paboTa 3TOH CHIIBI 32 OAHY
CEeKyHay?

a) -181x

b) 18 x

c) 61K 1

d) -6/Ix 4

e) Henb3s onpenenuts.

4. VI3MeHeHne YHePTUU CUCTEMBI BCET/Ia PaBHO paboTe BHEIIHUX CHJI U pabOTe CHIT TPEHUSI.

a) 1u3 b)2ud c)3ud d)2ul3 e)l;2u3

5. Tlon peiictBuem cuibl BenmmuuHoW 10H Temo u3MeEHsieT CBOIO KOOPAMHATY IO 3aKOHY:
X=3+6t-1,5t2 (m). Uemy paBHa paboTa 3TOH CHUJIBI 32 TPH CEKYH IbI?

a) -75x b) 75/1x c) -60/x d) 67,50x e)-45]Tx

2. «MosekyJsipHasi pU3UKAa U TEPMOIHHAMHKA)

1. B cocyne Haxoautcs uaeanbHbl ra3. KoHIeHTpauus MoJieKyls ra3a paBHa 3,56%10%7 cM®

Ecnu remnepatypa raza pasaa 301 K, To mpousBoauMoe UM Ha CTEHKH COCY/la IaBJICHHE PaBHO:
a) 80 kIla b) 100 kITa c) 145 xI1a d) 240 xITa e) 390 kIla

2. BHyTpeHHSIT JHEpPrusi HICATHHOTO OJHOATOMHOTO Ta3a MpH aauabdaTHOM Iporiecce
yBenuuuinack Ha AU= 350 [x.

DTO 03HAYAET, YTO

a) ra3 cosepui padoty 700 [Ix

b) ras cosepmmr padoty 350 JIx

C) paboTHI B 3TOM TIpOLIECCE Ta3 HE COBEPIIA

d) max razom coseprman pabory 350 Ik

e) Hax razom coBepiumim padory 700 JIx

3. B cocyne mHaxonutes uaeanbHbii ra3. KoHneHTpamus Mojiekyi ra3a pasaa 5,7%10719 cm”-3.
Ecnu Temneparypa raza 313 K, To cpenHsisi KHHETHYECKasi SHEPTHsl IBUYKEHUS MOJICKYJI Ta3a paBHa

a) 3,25*10"-21 JIx b) 4,5*107-21 JTx c) 5,25*107-21 JTx d) 6,48*10"-21 JTx e) 1,1+10"-20/1x

4. Ha pucyHke mnpejcTaBiieH TpaguK HEKOTOPOro Mpoliecca, MPOUCXOIIEro ¢ HJealbHbIM
ra3om, B koopauHartax (V, 7).



B xoopaunarax (p, V) rpaduk 3Toro mporecca UMeCT BUI:

a)l
b) 2 p pt p
c)3 2 \ai
d) 4 2 2\
e)5 SE A S 3
vV \% \Y 1
N 2) 3) 2 ,
p p T
2 3 1
1 3 2

\Y% \%
4) 5)

5. BHyTpeHHssT SHeEprus WACaIbHOrO OJHOATOMHOIO ra3a IpH aauadaTHOM Tpoliecce
yBenuumiack Ha AU = 350 JIx. OTo o3Havaer, 4To

a) ra3 cosepimi padoty 700 Ix

b) ras cosepumn padory 350 Ix

C) paboThI B 3TOM TPOILIECCE Ta3 HE COBEPINAI

d) Hax razom coseprmian padory 350 Ik

€) Hajx ra3oM coBepinwin padory 700 JTx

3. «JIeKTPOCTATHKAY

1. Kakoli W3 HWXKENPHUBEICHHBIX TPAPUKOB OTPAKAET 3aBUCUMOCTH EMKOCTH IUIOCKOTO
KOHJICHCATOPa OT AUAJICKTPUYECKOH MPOHUIIAEMOCTH CPE/Ibl, 3aIOJHSIONIEH BCe IPOCTPAHCTBO MEXKIY
oOKIazKaMu KoHJeHcaTopa?

C C C C

- [
A) B) ) D) / E) B/
OTpI/H_[aTeJ'ILHO 3apsiKCHHad YacTuna NXKCTCA II0 Hi:alaBJ'IeHI/IIO CHJIOBON JIMHUU B

onHoPonHoM sieKEpoctdTnueckoM mome. Plpduebperas euno¥l TOKECTH yeraHdBUTb, KaKo# @13
HIOKETIPUBEICHHBIX TpaQuKOB HamOoJee TOYHO OTPAXKAET 3aBHCHMOCTH pPabOTBI IIOIS IO
TIEpPEMENIEHUIO 3TOM YaCTUIIBI 10 OCTAHOBKH

A ¥
B) )
S
0 5 0

4. TTonoXUTENBHO 3apsHKEHHOE TEJ0 MOJIHOCUTCS K TPEM COMPHUKACAIONIUMCS TUTacThHaM A, B,
C. Ilnactunst B, C - npoBonHuK, a A - nuanektpuk. Kakue 3apspl OyAyT Ha MIIaCTHHAX MOCJE TOrO,
Kak IuracTuHa B ObL1a OBI ITOJIHOCTRIO BBITAIEHA? A

77 y
A) qa=0. qp=0; qe=0
B) q:=qp=qc=0
C) qa<0: qe=0. Q=0
_

D) q4<0: qp=0: qc>0
E) qs0:. qe 0. qc<0.

“\\



5. OmpenenuTh HaNpaBlI€HHWE BEKTOpa CHJIBI JACHCTBYIONIEH Ha IOJOKUTEILHBIN 3aps,
Haxonsmuics B Touke A. 3apsagel Q u -Q pacmojio)keHbl B BEPIIMHAX PABHOCTOPOHHETO
TPEYroJbHHUKA, 1Ba APYTUX 3apsiia paclioyloKeHbl CAMMETPUYHO OTHOCUTEIBHO TOUKH A.

a)l
b) 2
c)3 o
)
€5 ® \AD 5
.- - e — T VI p——— . +q
+q @'/ l '
» @ ‘
. -0

4. «IN1eKTPOANHAMHUKA

1. Kakoe U3 yTBepKeHIIl HEBEPHO:

a) ICTOYHHKOM TIEPEMEHHOTO0 3JIEKTPUIECKOTO TOJISI MOXKET SBISATHCS MIEPEMEHHOE MAarHUTHOE
1oJie;

0) MCTOYHUKOM MArHUTHOTO TOJS SIBJISIFOTCS KaK JBMXKYIIMECS 3apsAlbl, TaK U MEPEMEHHOE
MarHMTHOE I10JIC;

B) B IIPUPO/IE CYIIECTBYIOT MarHUTHBIE 3aPsi/ibl, KAK UCTOYHUK MarHUTHOTO IOJIS;

') MICTOYHUKOM 3JISKTPUIECKOTO TIOJIS SIBJISTIOTCS 3aPSiIb.

2. BenuuumHa 4YHCIEHHO paBHas CHJIE CO CTOPOHBI MAarHUTHOTO TMOJsI, JEWCTBYIOIIETO Ha
SAMHUYHBINA JIEMEHT TOKA, PACIIOJIOKCHHBIN MEPIICHIUKYISIPHO CHJIOBBIM JIMHHSIM TT0JISI HA3bIBACTCS:

a) MarHUTHOW WHIYKIIHEH;

0) MarHUTHBIM MOMEHTOM,;

B) HANPSHKEHHOCTHIO;

r) cuioi JlopeHua.

LI®

3.W=2 .Dta (dbopMyna A HaXOXKACHUS:

a) UHIYKTUBHOCTH;

0) PHEPTUU MAarHUTHOTO TIOJIS;

B) TOKA CAMOMHIYKIIHH;

T') SHEPTUU BBIAEISIEMON MPOBOIHUKOM MPHU MPOXOXKICHUHU Yepe3 Hero eAUHUYHOTO 3aps/ia.

4. C moMoIIbpr0 Kakoro 3aK0Ha, MOKHO OIPEICTUTh MATHUTHYIO WHIYKIIHEO TIOJICH Pa3INaIHbIX
KOH(UTyparui:

a) 3axkoHa Papajes;

0) 3akoHa MakcBeiia;

B) 3akoHa buo-Casapa-Jlannaca;

r) 3akoHa bonbimana.

5. Kakoii xapaktep IBIKEHUS UMEET MICKTPUUCCKH 3apsDKEHHAS YaCcTUIIA B TIOTIEPSYHOM
MarHUTHOM TIOJIC:

a) IBUKEHHE 110 OKPY>KHOCTH;

0) IBIKEHHE 110 BUHTOBOH JINHUH,

B) IBIDKEHUE TIO TIPSIMON;

T') IBMKEHHE 110 rapaboue.

5. «Kosie6aHust M BOJTHBI»

1. [lepron cBoOOAHBIX KONEeOAaHUN B DJIEKTPUUYECKOM KOHType paBeH 7. B HexoTopbIit
MOMEHT BpPEMEHH JHEPTus MarHUTHOTO TOJs B KaTyIIKe paBHA HYJ0. Uepe3 Kakoe MHUHHMAIbHOE
BpEMs OHa CHOBA CTAHET PaBHOMW HYIIO?

a) T/4;

0) T/2;

B) 3T/4;

r) T.



2. Kak u3meHuTcs cuiia Toka B LIENU IEPEMEHHOI0 TOKa, COoeprKalllell KOHAEHCaTop, MpH
YBEJIMYEHUU YacCTOThl IEPEMEHHOT0 TOKa B 2 pa3a? AKTHUBHBIM CONPOTUBIIEHUEM IpEHEOpEUb.
AMIUIUTYy KOoJIeOaHui HalPsDKEHHS CYMTATh OCTOSTHHOM.

a) yBEJIMUUTCS B 2 pa3a;

0) yMeHbIINTCS B 2 pa3a;

B) yBEJIMUMTCSA B 4 paza;

I') yMEHbIIUTCS B 4 pasa.

3. KakuM cBOHCTBOM, HE MNPHUCYIIUM IPOAOJIbHBIM BOJHAM, O0JalalOT IONEpEeYHbIe
BOJIHBI?

a) HTHTEPPEPUPYEMOCTHIO;

0) nudparupyemMocTsio;

B) MOJIIPU3YEMOCTBIO;

I') KOTEPEHTHOCTBIO.

4. V3MeHeHHe HampaBlIeHUs] PaclpOCTPAHEHMs 3JIEKTPOMArHUTHBIX BOJIH Ha TPaHULE
paszzena IByX cpejl Ha3bIBaeTCs:

a) OTpa’KeHUEM BOJIH;

0) mpeIoMIIEHUEM BOJIH;

B) nudpaKIUei BOJIH;

I) Aucrepcueii BOJH.

S. B MetamnueckoM cTepKHE pacnpoCTpaHseTcsl 3ByKOBas BOJIHA C JJIMHON BOJIHBI A =
6,4 M. B nmpousBosbHON TOUKe cTEpKHSA 3a Bpems, paBHoe 0,2 mc, (pa3a BoiaHBI U3MEHsAETCS Ha AQ =
n/4. CKOpOCTb PacpOCTPaHEHHUs BOJHBI B CTEP)KHE paBHa:

a) 3000 m/c;

6) 4000 m/c;

B) 5000 m/c;

r) 6000 m/c.

5. «KBaHTOBasi ONTHKA»

1. Onpenenuth MMHUMaJIbHYIO JUIMHY BOJHBI B cepun banbmepa. [loctosnnas Punbepra
R=151-100s"",

a) 564 am

0) 264 um

B) 464 HM

r) 364 HM

2. Ouneprust (oToHa, mnorjouaeMoro ¢orokaTooM, paBHa S5 3B. PabGora BbIXona
anekTpoHa U3 (oTtokarona paBHa 2 3B. Uemy paBHa BelMWYMHA 33/ICP’KUBAIONIECTO MMOTCHIIMANA, TIPU
KOTOPOM IpeKpaTutcst GoToToK?

a)7B

6)3B

B)3,5B

r) 10 B

3. ®oroTok HachblmeHus npu (otodddexTe ¢ yMEeHbIIEHHWEM MaJaloLIEro CBETOBOTO
HOTOKA

a) YBEIIMYMUBACTCS

0) yMeHbIIIaeTCs

B) HE U3MEHSETCS

T') YBEJIMUUBACTCS WM YMEHBIIIAETCS B 3aBUCUMOCTH OT paboTHI BBIX0/1a

4. JlaBneHue, MpPOM3BOAMMOE CBETOM IIPH HOPMAJIBHOM TMAJCHUW Ha IOBEPXHOCTb,
oTpeieNnseTcs BBIPAKCHHEM:
a) p = pE/c
0) p = 2E(1+p)/c
B) p = (1+p)E/c

r)p=(1-p)E/c
6. «KBaHTOBasI MEXaHUKA)
1. MakcumanbHOE YUCIIO DJIEKTPOHOB Ha TPETHhEH dJIEKTPOHHOW 000JI0UKE aTOMa PaBHO:



a) 24

0) 12
B) 18
r)21
2. Hecraunonapueim ypasaenueM lllpenunrepa siBiasiercss ypaBHEHUE:
2
B AV + U(x,y,z,0)¥ = s'ﬁﬁ
a) 2 &
e 2 2,2
Ay 2 My,
0) dx h 2
Ay+ 2m Ew=0
B) h
dyw 2m
CX L S Ew=0
r) dc* B v
3. BBIpOKI€HHBIMU HA3BIBAIOTCS:

a) pa3IUYHbBIC COCTOSIHUS C OJIMHAKOBBIM 3HAYCHUEM dHEPTHH

0) pa3IMYHBIC COCTOSHUS C OJJUHAKOBBIM 3HAYCHUEM MAaCChI

B) pa3IMIHBIC COCTOSIHHSI C OJIMHAKOBBIM 3HAYCHHEM OPOUTAILHBIX MOMEHTOB

T') pa3JIMYHbIC COCTOSIHUS C OJIMHAKOBBIM 3HAUCHUEM «IICK - (DYHKIHH

_h

4. Jle bpoitsib 0600111 COOTHOIIICHHE g A s poToHa HA JTFOOBIC BOJIHOBBIC ITPOIIECCHI,
CBSI3aHHBIC C YaCTHIIAMH, UMITYJIC KOTOPBIX paBeH p. Torma, ecim CKOPOCTh YacCTHIl OJIMHAKOBA, TO
HAaUMEHBIICH JUTMHOM BOJTHBI 00J1a/1ak0T:

a) anb(a-yacTUIIbI

0) HEHTPOHBI

B) DJICKTPOHBI

I') IPOTOHBI

5. Ha xakom u3 rpadukoB MpaBHIBHO MOKa3aHa 3aBUCUMOCTb JUIMHBI BOJHBI Jie bpois
AIIEKTPOHA OT €ro CKOPOCTH?

a)l

0)2

B) 3

r)4

7. «SInepuasi pusuka»

1. BupryanpHple  4YacTHIBl, OCYILIECTBISIOLIIME  B3aUMOJCHCTBUE  KBapKOB  IIpHU
o0pa3oBaHMM aJpPOHOB, B KBAHTOBON XpoOMOAMHAMHKE ((U3MKE BBICOKMX DSHEPIUil) MOIYyYUIH
Ha3BaHHUE:

a) JICTITOHBI

0)oToHbI

B) ME30HBI

T') [JIFOOHBI

2. SAnpo atoma cOCTOUT u3:

a) IPOTOHOB U 3JIEKTPOHOB

0) MPOTOHOB U HEUTPOHOB

B) HEUTPOHOB U 3JIEKTPOHOB

') HYKJIOHOB U 3JIEKTPOHOB

3. TepmosiiepHON peakLen Ha3bIBaCTC:

a) pacraj JETKuX siaep

0) pacnaz TSOKENBIX saep



B) CHHTE3 JIETKUX SACP

T') CUHTE3 TSKENBIX sAep

4. DNeKTpUYeCKH HEeHUTpalbHas dJIEMEHTapHasl YacTHIIA, BXOJAIIAs B COCTaB JHOOOTO
aTOMHOTO spa:

a) HEUTPUHO

0) HEUTPOH

B) SKCUTOH

r) oTon

OLEHOYHOE CPEACTBO IIP-2
Kputepuu onieHrBaHus B paMKax JAHHOTO OLIEHOYHOTO CPE/ICTBA

v\ OTIMYHO — TOJIHOE JIOTHYHOE HM3JIOKEHHE TEOPETHYECKOr0 MarepHaia ¢ HEOOXOIUMBIMU
BBIBOJIaMH, TPaMOTHbBIE (DOPMYITHPOBKH (U3MUYECKUX BEIMYMH, PEIICHUE 3a/1ad C BBIBOJIOM paboueii
(dbopMyIIbl ¥ TPABUIIBHBIM YHCIIOBBIM 3HAUE€HUEM;

v XOpoIIO — TIOJHOE H3JI0KCHUE TEOPETHYECKOTO MaTepuaia, He BCEria IPeCTaBIICHbI
HEO0OXOUMBbIEC BBIBOJIbI, €CTh HETOYHOCTH B (POPMYIHPOBKAxX, pEIICHHE 3ajady C BBIBOJOM pabodeil
(GhOpMyITbI ¥ TPABUIILHBIM YHCIIOBBIM 3HAUYCHUEM;

v’ yIOBJIETBOPUTENILHO — TEOPETUYECKHI MaTepHal H3JI0KEH OECCHCTEMHO, PEIIeHHE 3a1ad
npeJcTaBiIeHo 6e3 BhIBOAa POPMYJIbl U YHCTIOBBIX PACUETOB;

v’ HEyIOBJETBOPUTEIBLHO — OTCYTCTBYIOT OTBETHI HA TEOPETHYECKUE BOIPOCHI, PELIEHO MEHEE
MOJIOBUHBI 33]1a4.



Bomnpocsl Ha IK3amMeH

Baok 1-5. Tembl Ne 1-49.

Temwt pabom no mexanuke

Hepewzmueucmc:coe osudiceHue
ﬂeuofceﬂue mein nepeMeHHOd MAaAcceol.

1.
2.
3.

PeakTuBHOE JABHXKCHHC.
TpeHHe " €T0 POJIb B J)KU3HU U TCXHUKC.
TpeHHe B XKXHJAKOCTAX M ra3ax.

Penamusucmcroe osusicenue

4.
5.
6.

3emutsl Kak HEeMHEepIMaabHasi CUCTEMa OTCUETA.
Kunemartuka CTO.
Hunamuxa CTO.

Tepmoounamuxa u MKT

7.
8.
9.

10.
11.

13.
14.
15.

16.
17.

18.
19.
20.
21.

22.
23.
24,
25.
26.
27.
28.

29.
30.
31.

Bropoe Hauano TepMOAMHAMUKU U TEIJIOBbIC MAILIUHBI.

Hcropus co3taHus KIIaCCUYECKOU TEPMOIMHAMUKA

Hcropus co3aHuss MOJIEKYJISIPHO—KMHETUYECKOW TEOPUU CTPOCHUS BELIECTBA.
Temneparypa 1 METOJIbI €€ U3MEPEHMUSI.

TeruioBble CBOMCTBA KPUCTAJLIOB.

12. Hcnonp3oBaHME THAPOTEPMATBHBIX ICTOYHUKOB SHEPTUH.

TepMmoanHaMuka 1 mpoOJIeMbl SKOJIOTHH.

TepMoanmHaMuKa HEOOPATUMBIX MPOIECCOB.

du3nKa HU3KUX TeMrepaTyp. MeTobl MoaydeHus, IpuMeHeHne B (PU3UKe, TEXHUKE
Y MEIUIMHE

Camoopranu3zaiiusi 1 Xxaoc (TepMOoJMHaAMUKa HEPABHOBECHBIX MTPOIIECCOB).
TemmonpoBoAHOCTh METaJJIOB 151 MOJTYTTPOBOJHUKOB. (Knaccuueckoe
PacCMOTPEHUE)

[IpumeneHue GpU3nYECKUX 3aKOHOB JIJIi OYMCTKU Fa3000pa3HBIX U KUJIKUX CPEI.
DHepreTruka U OXpaHa OKpYKarolle cpeibl.

®du3rka 1 IKOJOTUIECKUE TPOOTIEMBI COBPEMEHHOCTH.

[Tnactuueckas nedopmariusi MetauioB. OU3NUECKUE MEXAHU3MBI SBJICHHS U €T0
MIPUMEHECHUE

JledbekTsl B KpucTaslIax.

Jlncinokanuu B KpUCTauIax 1 MEXaHUYECKUE CBOMCTBA TBEPBIX TEI.

MexaHu3mbl pa3pyLIeHUs! TBEPBIX TEIL.

MexaHu4eckue CBOMCTBA TBEPABIX TN M OMOJIOTHYECKUX TKAHEH.

[TomuMepsl 1 MPOUCXOKICHUE KU3HU.

[Tomumepsl. CTpyKTypa, OIyYeHHE, IPUMEHEHUE.

Kunkue KpucTauibl, ICTOPUSI OTKPBITUS )KUIKUX KPUCTAIIJIOB, CTAHOBJIEHUE (PUBUKHU
KUJIKAX KPUCTAJJIOB.

Kunkue kpuctamibl, CTpyKTypa v (pu3nyecKkre CBOMCTBA KUIKUX KPUCTAIIIOB.
[IpumeHeHne KUJIKUX KPUCTAJIJIIOB B HAYKE U TEXHUKE.

Kunkue kpucTaaibl B METUITMHE U OMOJIOTHH.
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Memoowvl u mexnuxa uzuueckux usmepeHuti

32.
33.
34.

35.

W3MepeHne MeXaHMUECKUX BEJIUYMH.

N3mepenne TennoBbIX (GU3NUECKUX BEIUYHH.

MexnynaponHas cuctema enuHul uzMepenus (CH) B MexaHMKe, TepMOJUHAMUKE
u MKT

N3mepenne BpeMeHn

INeKmponposoOHOCHb 6euyecmea
42. Knaccuyeckasi 3JIeKTpOHHAs! TEOPHsI SIEKTPOIPOBOIHOCTH METAJIOB.

43
44
45
46
47
48
49

. KoHnTakTHbIC SIBIEHUS B METAUIaX U MOJIYHIPOBOIHUKAX.

. DKCIIEpUMEHTAIbHOE 00OCHOBAHUE IEKTPOHHONW TEOPUH METAJIIOB.

. DIIEKTPOJIN3 U €r0 NPUMEHEHHE.

. DnexTpuueckue sipneHus B armocdepe. [llaposas MonHus.

. ®u3rKa aTMOC(EPHBIX MPOIECCOB U BIMSHUE HA HUX YEJIOBEUYECKOMN IEATEIHLHOCTH.
. [IpoBogmmocTs aTMOc(hepsl U €€ U3MEpeHHe.

. DNEKTPOIUTHl. XUMUUECKHE UCTOUHUKH SHEPTUU.

Bbiiox 6-10. Tembr

3Jl€Kmp0Ma2H1/ll’}’ZHbl€ noJjiAa u 3apﬂ0bz

50.

51.

52.
53.

HepenaTuBucTckoe NBUKEHUE 3apSKEHHBIX YaCTUL B JJIEKTPUYECKUX U MAarHUTHBIX
IOJISX.

PematuBrCcTCKOE IBHKEHME 3apSyKEHHOM YACTULBI B AJIEKTPUYECKOM U MATHUTHOM
IOJISX.

Ycekopurenu 3apsiKeHHbIX yacThll. OU3nyecKue NpUHIMUIIBI U IPUMEHEHUE.
DJIEKTPOHHBIM MUKPOCKOIT. CHHXPOTPOHHOE U3TyYEHHE.

Maenemusm

54,
55.
56.
57.
58.
59.
60.

®eppomarnetuzM. OU3NYECKUE OCHOBBI SIBJICHUS.

MarauTHble MaTepualbl 111 MUKpodiekTpoHukH. (Martepuains ¢ [IM/I)
Marunutasie nons. [lomyduenue cBoricTBa, NPUMEHEHHUE.

HoBble MarHuTHBIE MaTEPUAIIBI.

Knaccuueckuii apdext Xomna. dusnka sBieHUs U IPUMEHEHUE.

®du3nyeckre OCHOBBI MAarHUTHOM 3anTucu MH(GOPMAIIHH.
MarnutorupoJuHaMU4YecKue TeHepaTopbl. PuU3NUeCKue NPUHIUIIBI padoThl U
MIPUMEHECHHUE.

Boanosas onmuka.

61.
62.
63.
64.
65.

66.
67.

BosiokonHas ontuka. ®u3ndeckue OCHOBBI U IPUMEHEHUE..

OnTuka KpUCTAILIOB.

OnTuyeckass MUKPOCKOTTHS.

dwu3rKa BETOBOTO 3PCHHS M €€ UCII0JIb30BaHUE B TEXHHKE.

OnTtuka ria3za. ®usmdeckue W (U3HOJOTHYECKHE TIPHUHIMIBI PabOTHI TJasa.
Henoctatku onTuyeckoi CUCTEMBI I1a3a U METOJIBI KX YCTPAHECHHE.

["onorpadus. dusznyeckre OCHOBBI SBJICHHS W IPUMEHEHHE.

Marnutoontudeckue 3¢ dextsr: 3pdexter Dapanes u Keppa. dusnyueckre 0CHOBBI
SIBJICHUM U UX TIPUMECHCHHE.
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71
72
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JudpakironHas Teopusl ONTHIECKUX N300paKeHHIA.

Jlucniepcusi CBETOBBIX BOJH B BemiecTBe. Kitaccuueckas Teopus SIBICHUS W €TO
IPUMEHEHUE.

[Tonsipu3aliust 3IeKTPOMAarHUTHBIX BOJTH.

Judpakius cBeTa Ha yIbTPA3BYKOBBIX KOJICOAHHUSX.

Hudpakuus cera.

WuTepdepeHIus CBeTOBBIX BOIH

Konebanus u éonnwi

74.

75.

76.
77.
78.
79.

80.
81.
82.
83.
84.
85.
86.

MeTos KOMIUIEKCHBIX aMIUIUTYA M €ro NMPUMEHEHHE K aHallu3y KoJjeOaTeIbHbIX
nporieccoB. CBsi3aHHBIE KOJeOaTEIbHbIC MEXaHUYECKUE CUCTEMBI.

MeTto BEKTOPHBIX JUarpaMm U €ro MPUMEHEHHE NMPU U3YUYCHUU MEXAHUYECKHX U
AIIEKTPOMArHUTHHIX KOJCOaHUH.

3BYKOBBIE BOJIHBI B PAa3JIMYHBIX CpPEAaXx.

Y bpTpa3ByKOBBIE BOJIHBI, UX TEHEPALUS U IPUMEHEHUE.

Y mapHbI€ BOJIHBI, OJYYEHUE TPUMEHEHHE.

Akyctuka. Hcmonb3oBaHHE MEXaHMUECKHUX KOJIeOaHUNW B Hayke, TEXHUKE U
MeauuuHe. (YbpTpa3BykK, HHPpa3ByK, BUOpauun).

Axkyctuka. du3nka ciyxa.

CoaIUTOHBIL.

DIeKTPOMarHUTHBIE KOJICOAHHS U BOJTHBI.

DJIEKTPOMArHUTHBIE BOJIHBI CBEPXBBICOKMX YAaCTOT M UX UCIIOJIb30BAaHHUE.
PU3NYECKNE ACTIEKThI PACHPOCTPAHEHUS PAAUOBOIH

PuU3NYECKNE OCHOBBI PAIMOJIOKAIINH.

du3NYECKUEe OCHOBBI TCIICBUICHUS.

Keaumoeas onmuxa

87.
88.
89.
90.
91.
92.
93.
94.

Jlromunecuennus. [Ipupona siBeHUs U MPUMEHEHHE.

JlelicTBHE JIa3€pHOr0 U3JIyYEHHS HAa BELIECTBO.

KopryckynsipHO-BOJTHOBOM Ayalii3M CBETA.

Jlazepsl M UX PUMEHEHUE.

OnTuueckue KBaHTOBbIE TeHEPATOPHI cBeTa. PU3MYECKUE MPUHITUITBI paOOTHI.
Henunelinas onrtuka.

Henunelinas peHTreHOBCKas OITUKA

Buemnuii hotoadpdexr. [lpumenenne. DxcriepuMeHTaIbHas MPOBEPKAa ypaBHEHUS
DuiHImTeNRHa 171 BHemHero ¢otodddexra.

Dusuyeckue memoowl USMEDPEHUA

95.
96.
97.
98.
99.

N3mepeHue 31eKTpUIECKUX BETUYHH.

Du3nuecKue U3MEPEHUs U UX 3HAYEHUE ISl HAYKU U MMPAKTUKH.

N3mepeHne HeNEKTPUUECKUX BETMYUH AIEKTPUUECKUMU METOIAMH.
Mexaynapoanas cucteMa equuuil uamepenus (CH1) B MexaHuke, TEpMOIMHAMUKE.
Du3nYecKue METOIbl U3YUEHUS CTPOEHUS 3EMJIH.

Keanmosas ¢uzuxa.

100.

CBepxI1poBoAUMOCTb. PU3NUECKHUE OCHOBHI siBJIeHUS. [IpumeHeHue.
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101. BeicokoTeMIiepaTypHasi  CBEPXIIPOBOAUMOCTh. (OCHOBHBIE JKCIEPUMEHTAIIbHbBIC
JIAHHBIE, MTEPCIIEKTUBBI.

102. KBaHTOBast TEOpHUSI SIEKTPONPOBOAHOCTH TOJIYITPOBOAHUKOB.

103. KBaHTOBasi TeOpHsl BIEKTPOIPOBOJHOCTH METAIIOB (Teopus CBOOOAHOTO
AIIEKTPOHHOTO T'a3a, JIEKTPOH B NEPUOINYECKOM T0JIE KPUCTAIUIA)

104. ONHOMEpHBIE 3aJlayd  KBAHTOBOM MEXaHUKH (KBanTOBBIII TapMOHUYECKUI
OCIIJIISITOP, TIPOXOKIEHNE MUKPOYACTHI] Ye€pPe3 MOTCHIIHAIbHBIC Oaphephl).

105. KBanToBslii ycunurens CBYU

106. TynHenbHbIN 3G (HEKT U ero MPUMEHEHUE B AJIEKTPOHHUKE.

107. CBEpXTEKYYECTb.

108. [Ieproguueckast cucteMa 3JIEMEHTOB I CTPOEHUE aTOMOB.

109. KBaHTOBBIC SIBIICHUS B TBEPBIX Tenax, agdekt Jlxozedcona.

110. 3¢ ekt ["ana.

111. Knmaccuueckuii 1 kBaHTOBBIN ekt Xoua.

Amomunas u sa0epras gusuxa

112. du3uKa peHTI€HOBCKUX JIy4EH.

113. SlnepHble peakiuy AeneHuss. PU3N4eCKre OCHOBBI SBJICHUS.

114. SlnepHble peakiuy CUHTE3a. Y IPABJISIEMbIEC TEPMOSAEPHBIE PEAKIIUN.

115. XOJIOAHBIN AIEPHBINA CUHTE3.

116. Mozaenu aTOMHOTO SiIpa.

117. DneMeHTapHbIe YacTUIlbl. IcTOpHs OTKPBITHS (XPOHOJOTUYECKUM U (PU3NIeCKUui
aCIIeKTHI).

118. DnemMeHTapHbIe YacTUIbl. CUCTEMAaTHKA 3JIEMEHTAPHBIX YACTHLI.

119. DnemeHTapHbIe YacTUIlbl. KBapKOBBIE MOJIENIHN JIIEMEHTAPHBIX YACTHII.

120. Ilepuoinyueckas cuUcTEMa »JJIEMEHTOB M CBEPXTSDKENbIE BJEMEHThI (Janekue
TpaHCYypaHbI)

121. PU3NYECKUE OCHOBBI METOIOB U3YUYEHHS DJIEMEHTAPHBIX YACTHIL.

122. CTpoeHue U 3Boronus BeeneHHO.

123. BUOJIOTMYECKOE NIEMCTBUE MOHU3UPYIOIINX U3ITYYEHHU.

124. KopIyCKyJISIpHO-BOJIHOBOM JIyaju3M MAaTEPUHU.

125. MBICIIEHHBIN KCIIEPUMEHT U €T0 POJIb B PA3BUTHH (PU3UKH.

126. HobeneBckue aypeartsl 1o Gpu3uke.

127. ONTUKO-MEXaHUYECKasl aHAJIOTUS U €€ POJib B Pa3BUTUHU BOJHOBOM (KBAaHTOBOM)
MEXaHHUKHU.

128. Postb (pr3nyeckoro sKCrepuMeHTa B CTAHOBJICHUH KBAHTOBBIX MPEICTABICHHM.
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III.1.KonTposbHbIEe padOTHI.

Konrpoabnasi padora Nel mo teme: KnmHemaruka M JMHaAMMKa MaTepHAJbHOM
TOYKH. 3AKOHBI COXPAHEHUS IHEPTUU U UMILYJIbCA.

Bapuant Ne 1

1. Kamens Opocuim BepTHKAIBHO BBEpX Ha BbIicOTy h; = 10 M. Uepe3 kakoe Bpemsi OH
ynaaer Ha 3emuno? Ha kakyro BEICOTY hy; momHMMeETCS KaMeHb, €ClM HadalbHYIO
CKOpPOCTh KaMHsI YBETHUUTh BIBOEC? .

2. lllap Ha HUTH MOJBENICH K TIOTOJIKY TpaMBaitHOTO BaroHa. Baron TopmMo3uTcsi, u erqQ
CKOPOCTb 3a BpeMsi t = 3 ¢ paBHOMEPHO yMeHbIaeTcs oT vi = 18 km/4 10 Vo = 6
KkM/4; Ha xako# yroj1 o QTKJIOHUTCS MPU 3TOM HUTH C HIapom?

3. C OamnHy BbIcOTOM h = 25 M ropH30HTaNBHO OPOCHIIM KaMEHb CO CKOPOCTBIO Vo =15

m/¢. Haritu kuaetnueckyrQ Wy 1 moreHm 0 W,, sHepruu kamHs yepes Bpems
= f C HAYaj1a z[BaneHHﬂ.yﬁacca KaMHS H1 = 65}’1@. n p P P

4. Monekyma maccor m = 4,65-10“° kr, nersimas 1Mo HOpMaaud K CTEHKE cOCyda CO

ckopocThio v = 600 m/c, ymapsieTcsi 0 CTEHKY U YIpPYyro OTCKaKMBaeT OT Hee 0e3
notepu ckopoctu. Haiftu uMnyiibe cuiibl FAf, TOIy4eHHBIN CTEHKOM 3a BpeMs y1apa.

Bapuant Ne 2

1. PaccrostHue Mexay AByMs CTaHIUsIMU MeTponoauteHa | = 1,5 kv. [lepByro monoBunHy
ATOr0 PACCTOSIHUS O3] IPOXOIUT PAaBHOYCKOPEHHO, BTOPYI0 — PaBHO3aMEIJICHHO
C_TEM K€ M0 MOAYJII0 YCKOpeHueM. MakcumaliibHasi CKOpocTh moe3aa v = 50 km/4.
Halitu yckopeHnue a u BpeMsl t IBHKEHUs oe3/1a MEXTy CTaHIUSMHU.

2. Teno ckONb3UT MO HAKJIQHHOM MJIOCKOCTH, COCTABIISAIONIEN C TOPU30HTOM yroJl . = 45°.
[Ipoiins myte S = 36,4 cM, Terno mpuoOpeTaeT CKOpocTh V = 2 “m/c. Hanrtm
K03(UIMEHT TpeHus K Tena 0 MIOCKOCTb.

3. CamosieT oJHUMAETCS ¥ Ha BbicoTe h = 5 kM goctur ckopoct v = 360 km/4. Bo
CKQJIBKO pa3 paboTa A1 coBepiuaeMas IpH MOAbEME MPOTUB CUJIbI TSKECTH, OOJIbIIE

a0oThl Ay, UAYyLIEH HA YBEJIMYEHUE CKOPOCTH caMQiieTa?

4. VI3 py>Kbsl MaccO#l m1 = S KT BbUIETAET MyJIsi Maccoil my = 5 T cO CKOPOCThIO V2 = 600
M/C.”HaliTu cKOpOCTh V1 OTIAAUU PYKbSL.
Bapuant Ne 3 . )
1. 3aB,ucuM;0CTH HpOI/IﬁleHHOFO TEJIOM ITy,TH S OT BpeMeHH t aeTcs ypasHeHneM S = At
-Bt™+Ct,)rne A =2 wm/c, B=3 M/ n C = 4 m/c”. HaliTu: a) 3aBUCUMOCTD

CKOPOCTH L U YCKOPEHHUS a OT BpeMeHH t; 0) é)aCCTOHHI/IC S, TMPOWJEHHOE TEJIOM,
CKOPOCTb V ¥ YCKOPEHHUE a Tema qe}sae:«; Bpemsi t = 2 ¢ moce Havasa IBMKCHHUS.
2. TpaMBaifHBIN BaroH Maccoll m = 5 T WJET MO 3aKpyIJIeHHI0 paguycoM R = 128 wm.
a}/ITI/I cuity 00KOBOroO jJaBieHusi F xonec Ha peiabChl TPU CKOPOCTH ABUKEHUS v =9
KM/4.
3. Kakyro paboTy 4 HaJl0 COBEPIINTD, YTQOBI 3aCTABUTDH JBHKYIIECECS TEIIO MACCOM m =
KI: a) YBEIIMYUTH CKOPOCTh V1 = 2 M/C 0 V2 = 5 M/C; 0) OCTaHOBUTHLCS TIPHU
Ha4YaIbHOU CKOPOCTH Vo = 8 M/c? .
4. I'panara, nerdias co cKopoctbio v = 10 m/¢, é)aBOpBaJ]aCb Ha JIBa OCKoJIKa. bonbimmit
OCKOJIOK, Macca KoToporo cocrtaBimsuia 0,6 maccel BCeM TpaHaThl, MPOJQIKAI
ﬁBpgraTL(:ﬂ B MIPS)KHEM HANPABJICHUH, HO C YBEIIMYEHHOH CKOPOCTHIO U3 = 25 M/C.
alTH CKOPOCTH Uz MEHBIIIEr0 OCKOJIKA.

Bapuant Ne 4
1. Tenmo GportieHo co ckopocThio Vo = 14,7 m/c mox yriom a = 30° rolz[)nsoHTg/. Haiitu
HOPMAJIBHOE @, ¥ TAHT'€HUHAIBHOE d, YCKOPEHUS Teja uepes3 Bpems t = 1,25 ¢ nocie
aJaJra JIBHKCHHMSL. .
2. T'mppka Maccou,m = 50 r ngnlesaHHaﬂ utd qmHoi | = 25 cm OHI/ICEﬁBagy B
TOPU30HTATBLHOM TUIOCKOCTH OKPY;KHOCTh. YacTOTa BpallleHUs TUPbK 1 = 2 00/cC.

Hanrty cuny HaTsSOKCHUS HUTH 9
3. TpamBaii nBuKeTCs ¢ yckopenueM a = 49,0 cm/c . HalTH KO3QPUIMEHT TpeHus K, ecim
W3BECTHQ, UTQ SOBA) Moui}ll{O%IT(IéI MOTOpa UJET Ha TpeoIoJeHre CUibl TpeHust U 50% — Ha

CIIMYCHUE CKOPOCTH JIB 758
4, %Ponexyna Maccoud m ,85-116 KT, JIeTsmas co ckopocthio V = 600 M/c, ynapsercs

0 CTEHKY cocyJia 1o yriaoMm o = 60° Kk HOpManu M yIpyro OTCKaKMBaeT OT Hee 0e3
notepu ckopoct. Hartu umnyiibe cuiiel FA?, OSy4€HHBIN CTEHKOM 3a BpeMs yaapa.

Bapuant Ne 5
1.  Touka nBuxkeTcss Mo OKpyXHOCTH pagumycoM R = 10 cm ¢ mocTossHHBIM
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TaHT€HI[UAIBHBIM YCKOPEHHUEM a,. HaiiTu TaHreHIManbHOE YCKOPEHHE d; TOUKH, €CIU
M3BECTHO, YTO K KQHITY IITOr0 00OpOoTa Mocjie Haudaja ABM)KCHUS JIMHEHHas CKO-
ocTh Touku V = 79,2 “cm/c. . .
. Jluck Bpamaercss BOKpYr BEpTHKaIbHON ocu ¢ yactoTod n = 30 o6/muH. Ha
paccTtosiHuu I = 20 cM 0T OCH1 BpallleHHsI Ha IUCKE JIEKUT Te10. KakuM 1015KeH ObITh
K03 UIMEHT TpeHHs K MeXIy TeJIOM U JTUCKOM, YTOOBI TEJO HE CKATHJIOCh C
JaucKa?
3. Haiitu paboty A, KOTQpPYIO Haa0 COBEPIIUTH, YTOOBI YBEIUYUTH CKOPOCTDH
JBYDKEHUS TENa MAcCOr m =1 T OT V1 = 2 M/C 10 V= 6 Mm/c Ha nyta s =10 M. Ha Bcem
IYTH JICUCTBYET cuja TpeHus F,= 2 H. .
4. €JI0 MACCOM my = 5 KI' yJIapsercs O HEMOABUKHOE TEJIO MAcCOU mp = 2.5 KT,
KOTOpOE TOCJ€ yapa HAUMHAET JIBUraThCsl ¢ KUHETHUECKOW sHepruen W & =5 Jx.
Cuutas ygap HEHTPAIBHBIM U yIIPYTUM, HAUTH KUHETHYECKHe 3Hepruu Wi u Wk
IEPBOr0 TeJa A0 U NOCie yaapa.

Pesieiinas KOHTpPOJIbHAsA padoTa Ne2 Mo TepMOAMHAMHUKE U MOJIEKYJISIPHOM

(usuxe

BapuanTt Nel

1. 6 r yruekucinorq raza (C0z) m 5 r 3akucu azora (N2O) 3anmonHAIOT cocyn
‘1’%’9‘6%1“ B2:10 M. KakoBo o0miee naBjieHue B COCyJie IpPU TeMIIEpaType

2. HaiitTn cpenHIo KBaJpaTUYHYIO CKOPOCTh MOJIEKYJ Ia3a, INIOTHOCTh KOTOPOTO IpH
napnennn 750 mMm. pr. cr. paBHa 8,2: 107 r/cm®. 2) Uemy paBHa Macca OJHOTO
KUJIOMOJISI 3TOTO ras3a, €Cjv 3HAaYE€HHE TUIOTHOCTHU JaHO it Temmeparypsel 17° C?

3.7 r yriuekucinoro raza ObuUi0 Harpero Ha 10° B yclnoBUSX CBOOOJHOTO
pacumpenus. HaliTu paboTy pacliupeHus raza M HM3MEHEHUE €ro BHYTpPEHHEU
JHEPTHUH.

N c%lé‘eeﬁ‘%‘a‘é%"sé‘%ﬁ%%“ﬁ%%%fpa@“%%‘%lngﬁéBE%%’?’?%‘ﬁé‘x.rﬁpp?6 O S ARGy
Tena ¢ Temrepatypou t, =-10° C B mepemaet Teruto Temy ¢ temmeparypou +17° C.

Haittu; 1) k. . 1. nukia; 2) KOJIMYECTBO TETUIa, OTHATOTO Y XOJIOJHOTO TeJla 3a OJIUH
UK, 3) KOJIMYECTBO TEIIA, TICPEAAHHOTO TOpsiYeMy TeIy 3a OJIUH ITUKIL.

Bapuant Ne2

1. bamjioH emkocThio 12 11 HamoiHEH a3oToM npu aasieHuu 8,1 MIla u Temneparype
17° C. Kakast macca a3oTa HaxoauTcs B OayuioHe?

2. HaiiTu yaenpHyrO TEIUIOEMKOCTh IIPU IIOCTOSIHHOM JIaBJICHWMM Ta30BOM CMECH,
cocrosel u3 3 KMoJiel aproHa u 2 KMoJiel a3oTa.
3. Jlo xakou TtemmepaTypbl OXJaAUTCS BO3AYyX, Haxonsmmiicsa npu temneparype 0°C,

€CJTM OH pacHIupsieTcs aguadaTuIecku oT oobeMa Vi 10 oobema V =2V;?

4. VneanpHas TEIIOBasl MallliHa, padoTaromas mo nukiay KapHo, moigyyaer 3a Kakaplid
uukn ot Harpesarens 2,512 x/[x. Temneparypa narpesarens 400 K, temmeparypa
xonmomuibHuka 300° K. Haiitu pabotry, COoBEpiaeMyr0 MAalIMHOW 3a OJWH IHUKI, U
KOJIMYECTBO TEIIA, OTIaBAEMOI0 XOJOAWIBHUKY 3a OJIUH LK.

BapuanTt Ne3

1. 5 r a3ora, HaxXoIAIIETOCS B  3aKpBITOM  cocyae obowremMoM 4 1 mpu
temneparype 20° C, HarpeBatorcss 10 temneparypsl 40° C. Haiitu naBneHue raza
710 Y TIOCJIE HarpeBaHUsI.

2. 12 r a30oTa HaXOAATCS B 3aKPHITOM cOCyle OObeMOM 2 JI TIpu TeMmIepaType
10° C. Ilocne wHarpeBaHus naBileHHE B cocyne cramo pasHo 10* mm pr. cr.
Kaxoe xonmnyecTBo Termia ObIJI0 COOOIIEHO Ta3y MpU HArpEeBaHHUH? .

3. B zakpeitom cocynme Haxomutcs 20 T aszoTa u 32 r Kuciopoja. Haiitn

M3MEHEHUE BHYTPEHHEN DHEPTHM ATOM CMECH ra30B IIPH OXJIAKICHHM €€ Ha 28°.

4. UneanpHas TersioBas mamuHa pabotaer mno 1ukiy Kapnao. Ilpu stom 80% Tera,
[IOJIy4aeMOro OT HarpeBaTelsd, NepeJaeTcs XOoJOAWIbHUKY. KoaudecTBO Temia,
nmoyfygaemMoe oT HarpeBatessi, paBHo 6.28 kJ[x. Haiitu 1) k. 1. 1. nukima, 2) padoty,
COBEPILEHHYIO MPU [TOJHOM ITHKJIE.
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BafHaHT Ne4 3 3 o
1. 12 1 rasza 3anumaroT 00beM 4-10° m° npu Temmneparype 7° C. Ilocne HarpeBsaHus

raza Ipu TOCTOSHHOM JIaBJI€HHMH €ro IUIOTHOCTh crtama paBHa 0,6 kr/m . Jlo
KAaKO# TeMIepaTypbl Harpenau ra3?

2. Kakoe koiudecTBO Temsia Hajo COOOHMTH 12 T KHCIOpOJa, YTOObl HArpeTh €ro
Ha 50° nmpu NOCTOSIHHOM JIaBJICHUU

3.5.56. 1) Haiitu cpenHIO0 KBaJpaTHYHYI0 CKOPOCTH MOJIEKYJI Ta3a, IUIOTHOCTh
KOTOpOro mpu jaapiaeHud 750 mm. pr. cT. pasHa 8,2- 10° r/cm®. 2) Uemy paBHa
Macca OJHOTO KHJIOMOJS JTOr0 Trasza, €CIW 3HAuYeHHWE IUIOTHOCTH JaHO IS

temrepatypsl 17° C?

4. NneanbHas XONOAWIBHAS MallMHa, pabotarolnas mo obpatHoMy 1ukiay KapHo,
IepelacT TeIUIO OT XOJOMWIbHHMKA ¢ Bojod mpu temneparype 0°C KUNSATWIBHUKY
¢ Boaoi npu Temmneparype 100° C. Kakoe koiIM4ecTBO BOJABI HYKHOQ 3aMOpPO3UThH B
XOJIOJUIBHUKE, YTOOBI ITPEBPATUTH B Map 1 Kr BOJbI B KUIIATUILHUKE?

Bapuant Ne5

1. 10 r xucnopona HaxoxasaTcs noxa aasiennem p =304 klla mpu temnepatype 10° C.
[locne pacuipeHuss BCJIEACTBUE HArpeBaHWs IMpU  [IOCTOSSHHOM ~ JIaBJICHUK
kuciaopon 3aHsun oovem 10 1. Haitu: 1) oOveM raza a0 pacuivpeHws,
TEMIIEpaTypy rasza IOCJ€ pacliupeHus, 3) TUIOTHOCTh rasza J10 paclIupeHus,
IUIOTHOCTh I'a3a MOCJIE PACUIIUPEHHUS.

2. B 3akpeitom cocynme Haxoautcs 20 r azotra u 32 r kumcimopoxaa.  Haiitu
U3MEHEHNE BHYTPEHHEH SHEPIUU 3TOM CMECH Ta30B IIPU OXJIAXICHHM €€ Ha 28°.

3. 1) Haiiti cpeaHIO KBaJpaTHYHYIO CKOPOCTh MOJIEKYJ Ta3a, IJIOTHOCTh KOTOPOTO
npu faasineHud 750 MM. pT. cT. paBHa 8,2 10 r/cm®. 2) Uemy paBHA Macca OJHOTO

KHJIOMOJIA 3TOI'O ra3a, €CJIn 3Ha4YCHUC IIJIOTHOCTH JaHO IJIAA TCMIICPATYPhI 17° C?
4. Haiitu u3MeHeHue OHTPOIINHU IIPU IIJIaBJICHHUHU 1 kr JbJa, HaXOJAIICT OCA IIPH 0°C.

KonTpoabHasi padora Ne 3 mo reme MOCTOSAHHBIN TOK.

Bapuanr 1.

3agaua 1.Cuna Toka B MeTaumyeckoM npoBoaHuke [ = 0,8 A, ceueHrne npoBOJHUKA
s = 4 mm% TlpuHMMas, 4TO B KaXJIOM CM° MeTaula cojepxkurcs N, = 2,5 10%
CBOOOJHBIX 3JIEKTPOHOB, ONPENEIUTh CPEAHIOI CKOPOCTh UX HApaBJICHHOIO
JIBYDKCHUS.

3amaua 2.Kak Hag0 coeMHUTH OOMOTKH JIBYX HarpeBarteliei OMmyIIeHHBIX B CTaKaH
C BOJOH, 4TOOBI Boja ckopee 3akunena? (IlapamnenbHO, T.K. CONPOTHUBIICHUE
YMEHBIIIAETCS: TMPU OJAMHAKOBOM HAIPSKEHUU MUTAHUS KOJMYECTBO TEIJIOThl Q
00paTHO MPOMOPIIMOHATIEHO CONPOTUBICHUIO HATPY3KH. )

3agaua 3.JlaMmouka u peocrar, COeJUHEHHbIE MOCIEA0BATEIBHO, TPUCOCIUHEHBI K
UCTOYHUKY TokKa. Hampsbkenne Ha 3axkumax jammnouku U= 40 B, a comportuBieHue
peoctata R = 10 OM. BHemnss uens notpednsier moutHocth P = 120 Bt. Haiitu cuny
TOKa B IIEIH.

3amaua4. OnpenenuTh BHYTpEHHEE CONMpOTHBIeHHE akkymyisitopa ¢ DHC 2 B,

3aMKHYTOI'O IMPOBOJHUKOM CONpPOTHUBIEHUEM 2 OM, ecnu cuia Toka 1T uenu pasHa 0,8
A.

Bapmuanr 2

3amava 1.B menp BKIIOYEHBI MapajuieIbHO METHAs U CTallbHAasl MPOBOJIOKA PAaBHOM
JUTMHBI U ceueHusl. B kakoil n3 HUX BBIIEIUTCSA OOJbIee KOJTMYECTBO TEIIOTHI 332 OAHO
U TOXE Bpems?
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(B _MenHoM NpOBOJIOKE, T.K. €€ COINPOTHUBJICHUE MPU OJMHAKOBBIX I'€OMETPHUYECKHUX
pa3Mepax MEHBIIE, a IPU OJMHAKOBOM HANPSHKEHUM IMUTAHUS KOJMYECTBO TEIIOTHI
00paTHO MPOHOPIIMOHAIEHO COIIPOTHUBICHUIO HATPY3KH ).

3agaya 2.Ilpu cune Ttoka | = 3 A BO BHemHeH nenu Oaraped BbBIIEIAETCS
MomtHOocTh P; =18 BT, npu cune toka |, = 1 A, coorBerctBenno P, = 10 Br.
Omnpenenuts DJIC 1 BHyTpeHHEE CONTPOTURJICHHE OaTapeu.

3agaya 3.3 HUKEIMHOBOHM JIEHTHI TOJMMHOW 0,2 MM M HIMPUHON 3 MM HYXKHO
HU3rOTOBUTH peoctaT Ha 2,5 Oma. Kakol JuHBI HYXHO B3ATh JICHTY U Kakoe
MaKCHMAaJIbHOE HAIpsDKEHUE MOXKHO T0JaTh Ha JTOT PEoCTaT, €CJIHM JOIyCcTUMas
IJIOTHOCTH TOKA JuIst HUKenuHa j = 0,2 A/Mm?, p =4 107 Om-M.

3agaua 4.K reneparopy ¢ 9JIC 230 B noakntoueHo conpotusienue 2,2 Om. Uemy
PaBHO COIMPOTHUBIICHHE TE€HEPATOPA, €CIIU HANPsHKEHNE Ha €ro 3aKUMax MPH 3TOM PaBHO
220 B?

Bapuant 3

3anaya 1.BrICOKOOMHBIN MPOBOJ OJHOPOAHOIO cedeHus u JuHOM 10 M 3amMbIKaeT
6arapeto ¢ DJ1C B 30 B. UeMy paBHa HaNpsHKEHHOCTH MOJISI B 3TOM MPOBOJHUKE?

3agaua 2. ToK KOPOTKOTrO 3aMbIKaHHsI MCTOYHHUKA MOcTostHHOTO Toka ¢ J/IC 12 B
cocraBisier 40 A. Haiftu comnpoTuBieHre, KOTOPOE€ HEOOXOAMMO TOJKIIOYUTH BO
BHEIITHIOKO I1€TTh, YTOOBI MOJYYUTh OT 3TOI'0 UCTOYHHMKA TOK 1A?

3amaua 3. DneKkTpoHarpeBaTelibHble MPUOOPHI Ha KOTOPHIX ykazaHo P; = 600 BT,
U; =220 B u P, = 400 Bt, U, = 220 B noak/ii0ueHbl MOCJIeI0BATEIbHO B CeTh €
HanpsixenneM 220 B. Kakasi MongHocTh Oy/IeT BBIACIATHCS Ha KaXKAOM U3 HUX?

3agaua 4.DJ€KTPUUECKYIO JaMIIOUKy conpotuBiecHreM 240 OM, paCCUNTaHHYIO Ha
Hanpsokenue 120 B, wago mumtate ot cetm ¢ Hampsbkennem 220 B. Kak Hamo
MOAKIIOUYUTH JIOTIOJHUTEILHOE CONPOTHUBJIICHUE M KaKOW JIMHBI JOJDKEH OBITh
IPOBOIHUK U3 HUXpoMa cedeHHeM s =0,55 MM2, 4TOObI IAMIIOUKY MOKHO BKJIIOUUTH B
cets 220 B? (Y nenbHOE conporuienue HukenuHa pasao 110 108 Om-m).

Bapuant 4

3amaua 1.Tok Teuer mo MPOBOAHHUKY, (GopMa KOTOPOro MOKazaHa Ha pwuc.l.
OpuHakoBa WM pa3lidyHa HAMPsHKEHHOCTh MMOJS B MECTaX C Y3KUM M IIAPOKUM
ceuenremM? OTBET 000CHOBATh.

3amaua 2.Halimute pasHocTh nmoteHnuanoB mexay toukamu A u B ( B u C) cwm.
puc.2,ectm E1 =2 B, E;=2B,R1=0,50M, R, =50M,11 =1 0OM, 1, =1,5 Om.

3agauva 3. Tok B nmpoBoaHMKE conpoTuBieHueM r = 100 OM paBHOMEPHO HapacTaer
or [, =0 mo I, = 10 A B Teuenue t = 30 c. Uemy paBHO KOJIMYECTBO TEMJIOTHI,
BBIJICJIUBIILIEECS 32 3TO BPEM B IIPOBOJHUKE?

3amaua4.OnpenenauT MmIOTHOCTh TOKA | B YKEJIE3HOM MpoBoHUKE JuirHONW L = 10 M,
eciM npoBoj HaxoAauTcs noja HanpspbkeHue U = 6 B.(YaenpHOe cOnpoTUBIICHUE Kere3a
p=98108 Omm.

] ] E1 Ky Ez
—L\Mi,;— | — B |
| | IS |
A E,
—H_,_,_—'—"'_H—\_‘_‘—H-—
c

Puc. 2.
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KontpoabHasi padora Ne 4. MarauTHoe 1oJjie B BAKyymMe».
Bapmanr 1.

1.

JInHelHbId TPOBOAHMK JMHOM 20 CM IpU cwie TOKa B HEM 5 A HaxoauTcs B
OJTHOPOJHOM MarHuTHOM monie ¢ uHayknueit 0,2 Tn. Ecnu yroin, oOGpa3oBaHHBIM
[IPOBOJHUKOM C HAIPABJICHHEM BEKTOpA MAarHUTHOM MHAYyKuuH, paBeH 30°, To Ha
MPOBOJIHUK JICUCTBYET CUJIa, MOJYJIb KOTOPOW PABEH: 1) 0,1 H. 2) 10,0 H.
3)0,2 H. 4) 20,0 H. 5) 1,0 H.

[IpssMoNMHENHBIA MPOBOJHUK C TOKOM JUIMHOW S CM MEpPHEeHIUKYJISPEH JIMHUIM
UHAYKIIUM OJHOPOJIHOIO MArHUTHOTO Tmojds. YeMy paBeH MOIYyJIb WHIYKIHUU
MAarHUTHOTO TOJIsl, €CJId MPU TOKE B 2 A Ha IPOBOJHUK JEHCTBYET CHJIa, MOAYJIb

koTopoii pased 0,01 H? 1)0,0001 Tn 2)0,001 Tn 3)0,1Tnm  4)1Tn
5) 10 T
Ecnu 3apspkenHast gacTuiia, 3aps KOTOPO# (, IBUXKETCSA B OJHOPOIHOM MarHUTHOM
10JIe ¢ MHAYKIKEH B M0 OKPY)KHOCTH PaanycoM R, TO MOAy/iIb MMITyJIbCa YaCTHIIbI
BeHZDngBgB %?5{3) BR 4 BﬂR)%FR B. /| .
a puc. m300pakeHo ¢ qeg e 1B HBSH\éIOJ’II/IHeI/IHBIX OECKOHEYHO JUIMHHBIX
IIPOBOJHUKOB € TOKQM. Paccrosyue
IT OBO))E[[HI/IKaMI/I paBHO 19 cMm, i A,AI = Sg*A I, 1,
Haiitn HampspKeHHOCTh MATHMTHOI'O TOJIS, BRI3BAHHOI'O @ &
TI?KaMI/I I: m I, Touke %1 Paccrosinus =2 cm. v A B
aTyIika JHaMeTPOM cm. nMeromas 500 BUTKOB,

HAXOJUTCS B MarHuTHOM mnose. Yemy Oyzaer paBHO cpemHee 3HaueHue IJC

I/IHI[é/KLII/I B 3TOY KaTé/LPKS, €CJIM UHAYKIMS MAarHATHOTO IOJISI YBEJIMYHUBACTCA B
tedcHue 0,1 ¢ ot 0 mo 2 Tn" )

B ogHOpOAHOM MAarHMTHOM MoJie, MHAYKIKS KoToporo paBHa 0,5 Bo(m , aBuxKeTCS
ABHOMEPHO MPOBOJHUK IIMHOKW 10 cm. Ilo mpoBoAHUKY TedeT TOK cuiaor 2 A
KOpOCTh JBWKEHUs NpoBoAHUKA 20 _cm/c ¥ HallpaBieHAa OHA MEPIEHIUKYJSPHO K

HANpaBJIeHUI0 MarHUTHOro nojsi. Haiitu: 1) pa®OTy mepemelieHus: MpoBOJHUKA 3a
0 cex nBmXeHHS, 2) MOITHOCTbD, 3aTPAUYCHHYIO Ha ATO JIBUKCHHE.

Bapuanr 2.

1.

JIunelHpIM MPOBOAHUK JUMHOM 60 cM mpu cuje Toka B HEM 3 A HaxoJHWTCS B
OJIHOPOAHOM MarHuTHOM moje ¢ uHaykuueit 0,1 Tn. Ecnu npoBOJHMK pacroiokKeH
M0 HAIpPaBJICHUIO JTUHUM UHAYKIIMA MArHUTHOTO TOJIsl, TO Ha HEro JEUCTBYET cuia,
%oz[ynb KOTOpPOW paBeH: 1)0,18H 2)18,00H 3)2,00H 4)030H 5)0,00

. [IpAMOJIMHENHBIN TPOBOJHUK, MO KOTOPOMY TE€YET IMOCTOSHHBIA TOK, HAXOAUTCS B

OJIHOPOJHOM MAarHUTHOM TOJIe U PAaCHOJIOKEH MNEPHEHAUKYISIPHO  JTUHUSAM
MarHdTHOW WHAYKIMK. ECIM 5TOT NPOBOJHUK TOBEPHYTH TaK, 4YTOOBI OH
pacnionaraicst nona yriioM 30° K JIMHUSIM MarHUTHOW MHAYKIUHU, TO Cwiia Amrmepa
JCUCTBYIOIIAs Ha Hero: l)yMeHbIMTCS B 4 pa3a; 2) yMEHBIIUTCS B 2 pasa; 35
OCTaHETCsl HeM3MEHHOM; 4) yBenuuuTces B 2 pasa; 5) yBenudyuTcs B 4 pasa.

. B 0OIHOPOAHOM MarHWTHOM IOJIE€ C MHIAYKIMEW 5 Bpamaercss 4yacTulla Maccou m,

uMerommas 3apsan (. Kak u3MeHHTCs paauyc OKpPY)KHOCTH, €CIHM UHAYKIus B
YMEHBIIUTh B 2 pa3a, 3apsj HE H3MEHATh, a Maccy yBeauuuTh B 3 paza? 1
yMeHbIUTCS B 2/3 pasa; 2) yBenuuutcs B 1,5 pasa; 3) ymeHbmutrcs B 6 pas; 4
ﬁBeanHTCH B 6 pa3; 5) ymenpiures B 1,5 pasa.

OJTHOPOJTHOM MArHUTHOM moje, wuHaykuus kotoporo 0,1 Tr, aBmwxkercs
npoBoaHUK uHO 10 cm. CkopocTh JBWXXEHUS TMpoBogHUMKA 15 wm/c m
HalpaBJieHa OHAa  MEPIECHINK n;g)Ho MarHuTHoMy noiro. Yemy  paBHa
HMHJyIMpOBaHHas B mpoBogHuke J/C?

(V)

. Ha puc. m3o0pakeHO ceueHHe B MPAMOJIMHEHHBIX OECKOHEYHO JJUHHBIX
HpOé)O }()3 TOKOM. %CCTO%H%% Xg MCXKOY o

JTHUKOB

npoBomuukamu paBHo 10 cm, 11 = 20 A, I, = 30 A. I I

=
N

>®
<
w®
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HaiiTu HanpspkKeHHOCTh MarHUTHOTO TOJIsI, BBI3BAHHOTO TOKamu |1 u l; Touke My,.
Paccrosaue MHA = 4 cm.
6. KpyroBoii KOHTYyp MOMeEIIEH B OAHOPOJHOE MAarHUTHOE TOJIE TaK, YTO TUIOCKOCTh

KQHT NCPUCHAMIKYIIPHA CHIOBRIM JIMHHUIM HOIS., HanpsskeHHOCTh, MATHYTHOTQ
Hosr P80 RN TG Xoﬁypy A Oy e ) P Y T KOHTypaBZ CM. RaKon
paboTy HaaQ COBEpIIUTh, 4YTOOBI MOBEepHYTh KOHTYp Ha 90 BoOkpyr ocu,
COBMAJIAIONIEH ¢ TUaMeTpOM KOHTypa?

Bapuanr 3.

1. Kakyto pasmepHocth B cucreme CHM uMeeT enuHUIla W3MEPEHUS MArHUTHOM
UHIYKIAN?

1) xr/(A-c>m); 2) A-c¥(xr'm); 3) H/(A-Mm?); 4) H/(A-m); 5) A-m (kr-c?).

2. DJIEKTPOMarHWTHBIA  YCKOpUTENb  MpEACTaBIseT  co0OM  JBa  MPOBOJA,
PAacMoJIOKEHHBIE B TOPU30HTAIIBHOM TIJIOCKOCTH HA paccTosiHuM 20 ¢M ApYyT OT JpyTa,
10 KOTOPbIM MOET CKOJIB3UTh 0€3 TPEeHHS MeTaUIM4YecKas IMepeMbIuKa ¢ Maccou 2
Kr. MarautHoe mosie ¢ wHAyKnued B = 1 Ti nepneHauKyaspHO IIOCKOCTH
JBIKEHUS TiepeMbluku. Kakoil TOK cieayeT MponycTUTh MO MEePEeMbIYKe, YTOObI OHA,
npoiing myth 2 M, npuoOpena ckopoctb 10 m/c? 1) 10 A 2)50 A 3)I00 A 4)
250 A 5) 300 A

3. Ecnm ngBa mpoTOHA [BWXKYTCS B OJHOPOJHOM MAarHUTHOM IIOJIE B IUIOCKOCTH,
MIEPIICHIUKYJISIPHOW JTMHUSIM UHIYKIIMM MarHUTHOTO TOJIS, IO OKPYXHOCTSM
paguycoB R) ¥ R, , TO OTHOLIECHUE UX KAHETHYECKHX |

snepruit Ki/ K; paBHo: 1) R? /Rz; 2) R? /RZ; 3) !, M,
2/ 1 1/ 2 O o
RZ/Rl; 4) Rl/R2;5)4. A B
4. Ha  puc. n300pakeHO ceuyeHue TIBYX

NPSIMOJIMHEWHBIX OECKOHEYHO JUIMHHBIX TMPOBOJHUKOB ¢ TOKOM. Pacctosnue AB
Mexay mpoBoaHukamu paBHo 10 cm, 11 = 20 A, I, = 30 A. Halitu HanpsKeHHOCTD
MAarHuTHOTO I10JIsg, BeI3BaHHOTO TokaMu |1 u |, Touke M;. Paccrosnus BM; = 3

CM.

5. B marautHOM moine, WHAYKIUsS kotoporo B = 0,05 Tm, Bpamaercs crepKeHb
nmmHOM 1 = 1 M ¢ yrmoBoi ckopocthio ® = 20 pan/c. Och BpalieHHs MPOXOIUT
yepe3 KOHEI CTEepKHS U napaienbHa MarHutHoMmy mnojro. Haitu  3/C
UHAYKIIUU €, BOSHUKAIONIYIO HA KOHIIAX CTEPKHS.

6. Jla TpSIMOMWHEHHBIX JUIMHHBIX MMapaJUICTBHBIX TIPOBOJHUKA HAXOIATCS Ha
HEKOTOPOM PACCTOSIHUM APYT OT JApyra. [lo mpoBogHWKaM TEKYT TOKH, paBHBIC TIO
BEJIMYMHE W [0 HampaBlI€HWIO. HAWUTH CUIy TOKa, TEKyIIero MO KaXIoMy U3
IPOBOJTHUKOB, €CIIM HW3BECTHO, YTO JJIs ~ TOrO0, 4YTO OBl Pa3IBUHYTH = ITH
MTPOBOJTHAKM Ha BJIBOE OOJIbIIIEE PACCTOSHWE, NPUIILIOCH COBEPIIUTH pPaboTy (Ha
€MHUILY JUTMHBI MPOBOJAHUKOB), PaBHYIO 9,9 MK/[x/m.

Bapuanr 4.
1. Kakyro pasmepHocTh B cucreme CH uMeer eauHHIla U3MEPEHUST MarHUTHOTO

MOTOKa?
1) H/(A-M?); 2) kr/(c*A); 3) H'M%/(A); 4) kr-m/(c?A); 5) H-M/A.
2. DJEeKTpPOH, YCKOpEeHHbIH pa3zHocThio mnoreHuuaioB U = 100 B, Bueraer B
OJIHOPOJHOE€ MAarHUTHOE ToJie, JIMHUM WHAYKIUH KOTOPOrOo MNEePHeHAUKYISPHBI
HaIpaBJICHUIO €ro JBWXeHUs. VHIyKuuss MarHUuTHOTO mojs B = 2- 0° Tn. Pamuyc
OKPY>KHOCTH, TI0 KOTOPOU JABUKETCS JICKTPOH, PABEH:
1)0,5-102m 2)1,0-102m  3)1,7-10 2m  4)3,4-10% m. 5)5,0m
3.17. Ecim naBa »3JeKTpoHAa C KUHETHYeCKMMHU JBHeprusmu Ki u K
COOTBETCTBEHHO JABMXKYTCS MO OKPY>KHOCTSIM B OJHOPOJAHOM MAarHUTHOM IIOJIE B

TJIOCKOCTH, TEPIEHANKYISAPHOM TUHUAM HHAYKIMHU TOJIS, TO OTHOLIEHUE MX MEPUOJIOB
obpamenus T1/T>pasHo: 1) Ki/Kz; 2) Ko/Ky; 3) (Ki/Kz )Y2; 4) (Koy/Kq )2 ; 5) 1.
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4. ]IBa  MpSAMONMHEHHBIX OECKOHEYHO JJIMHHBIX TPOBOJHHUKA  PACHOJIOKEHBI
NEPHEHAUKYISAPHO JPYr K JAPYry U HAxXOIATCd BO B3aMMHO-TIEPIEHAMKYJISPHBIX

IJIOCKOCTAX (cM. puc.) Haiitu
HaIIPSDKEHHOCTh arHUTHOTO

moixs B Touke My, eciu |1 = ,
= 3 A. Paccrossaus AM;=1cmu IlT
Al

N

=2 _cm.
5. B ogHOpOOHOM  MAarHUTHOM
nojie, WHAYKIUS KoToporo B =
Tn, =~ paBHOMEpPHO  Bpamaercs
IiaMKa G YIJIOBO# ckopocThio ® = 15 pan/c. ITnomans pamMkn
50 cm”.” Ochb BpalieHUsi HAXOJIUTCA B IJIOCKOCTU PAMKH U .
cocTaBiisieT yrou o = 30° ¢ HanmpaBjJ€eHUEM MAarHUTHOTO moJia. Halltu makcumaibHyIO
C MHAYKIIUU €5, BO BPAILIAIOIIEHCS PAMKE.
6. MenHbId AUCK PAIUYCOM I' = 5 M, IUIOCKOCTh KOTOPOTO He%HeHg{I/IKyJISI Ha K Ha-
MPaBJICHUI0 MAarHUTHOTO TIOJS, BPAIIAETCS C YacTOTOW V = 3 o0/cek. VHmykuus
MarauTHoro nojst B = 0,2 Tx. Toxk [ = 5 A npoxoaut no paauycy nucka ab (a n b—
CKOJIB3AI1ME KOHTAKThI).. HaliTh MOIITHOCTh TaKOT'O JIBUTATENSl.

o@®

M,

Kounrpoabnasi pabora Ne 5 mo teme «CoBpeMeHHbI€E NMPeICTABJIEHUSI 0 CTPOEHUU
aTOMOB.

Bapuant 1.

1. OOBsicHuTe pe3ynbTathl onbIToB @panka u I'epua, cm. puc. 1. KakoBa nnuHa BosiHa
CBETa M3JIy4YaeMOI'0 aTOMaMH PTYTH MPU NEPEXOAE UX B HOPMAIILHOE COCTOSIHUE?

2. Bo CkoJIbKO pa3 yBENIMYHUTCS pajnyc OpOUTHI IJIEKTPOHA B aTOME BOJOPOJA,
14 (mA) HAXOJMAIIErocss B OCHOBHOM COCTOSIHUH

pH BO30YXKJIECHHUH €r0 KBaHTOM CBETa C
sneprueit 12,09 3B?

3. BonHoBas QyHkums, omnuceBaromas 2S -
COCTOSIHME RJIEKTPOHA B aTOME BOJAOpOAa

| | i uveer  Bux: v (p) =1/4\/21)(2 - p)exp(-p /2),
0 5 1|[]| 1I5 rge p - PpacCTOIHUE DJICKTPOHA OT sapa
BBIDA)KEHHOE B aTOMHBIX  €JUHHULAX.
OnpenenuTs paccTOSHHUE OT s71pa, HA KOTOPOM
BEPOATHOCTh OOHAPYKEHUS IJIEKTPOHA HMEET

MaKCUMaJbHOE 3HaUY€HHUE? p = r/a - mepBblid OOPOBCKUN paaryCc OpOUTHI.

Puc. 1.

4. Hanncatb (hopMyJibl SIEKTPOHHOTO CTpOeHUst aToMoB: 1) 6opa ( Z =5), 2) yraepoaa
(Z =6), 3) narpus (Z = 11).

5. OnpefeanTh MOPAOKOBBIA  HOMEP DJIE€MEHTa B  IIEPHOAUYECKOH  CHCTEME
Menaeneesa, ecaM TIpaHHYHas 4acTora K-CepMM  XapaKTepPUCTUYECKOIO
PEHTTEHOBCKOTO M3JIy4eHHUs cocTaBuseT 5,55-10%° T

6. OHpeILeJ'H/ITL MaKCUMAJIbHOC 3HA4YCHUC 0p6I/ITaJ'H>HOFO MOMCHTAa HMITYJIbCa
QJICKTpOHA M BO3MOJXHBIC 3HAYCHHUA €TI0 HpOGKI_[I/If/'I Ha HaAIIpaBJICHHUC BHCIIHCTO
MarHuMTHOI'O IIOJISI B COCTOSIHMH, OIPEACIIACMOM I'JIaBHBIM KBAHTOBBIM YUCJIOM N = 4,

Bapuanr 2.

1. [Ipu KakoM yCJIOBHM B CHEKTpPE aToMa BOJOPOJia BOZHHUKAIOT BCE CEPUU U3ITYUECHUS
ero cnekrpa? IloscHuTe Ha cXeMe NPOUCXOKIAECHHUE OJHOM W3 CEpUN U3Iy4YECHUS
CIIEKTpa aTOMOB BOJOPOJA.
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2. ®oToH ¢ 3Heprueit 16,5 3B BrIOMI 13 HEBO30YKAESHHOTO aTOMa BOJIOPO/Ia SJICKTPOH.
Kakyto ckopocTh OyJeT UMETh 3TOT 3JIEKTPOH BJAJIH OT sJipa aroma?

3. DIeKTpOH aroMa BOAOPOJAa B OCHOBHOM COCTOSIHUM OIIMCHIBA€TCSI BOJIHOBOM
¢ysHkmueit: v =C-exp(-r/a). Onpenenutb OTHOUIEHHE BEPOSITHOCTEH W1/W;
npeObIBaHMs AJIEKTpOHA B cepuueckom cioe TomumuHod I = 0,0la u paguycamu
rn= 0,25a, ur, = 2a.

4. Hamcathb opMyJIbl JIEKTPOHHON KOH(UTYpanmu aiist atoMoB: 1) kuciopoza (Z = 8),
2) xnopa (Z = 17).

5. Omnpenenuth TNOPSAKOBBIA HOMEpP dJEMEHTa B MEPUOJUYECKON cHUCTEME
AJIEMEHTOB MeHjieneeBa, €Ciad JJIMHA  BOJIHBI A Ko —cepun ero
XapaKTEPUCTHUECKOTO U3ITYyUYEHHs COCTABIAET 72 M.

6. [louemy st oOHapyskeHus >nekTpoHa B onbiTax llltepHa u ['epnaxa ncnonb3yror
My4YKd aTOMOB, MPUHATICKALUX TIEPBON TPYIITE MEPUOTUIECCKON CHCTEMBI, IPUYEM, B
OCHOBHOM COCTOSIHUU

Bapuanr 3.
1 Omnpenenutb HAUMEHBIIYIO SHEPrUIO0, KOTOPYIO HEOOXOAMMO COOOLIUTH aToMy

BOJIOpOa JIsl BO3OYKIEHHUS €r0 TOJTHOTO CIEKTpA.

2 B moxosmemcsi atroMe BOIOpOAa DJEKTPOH TMEpemie] ¢ 5-To IHEepreTHYecKOro
YpOBHS B OCHOBHOE cocTosiHue. Kakyro ckopocTh mpHoOpen aroM 3a CYeT
ucnyckanus porona?

3 Ilcu — ¢yHKIUS DHIEKTPOHA B OCHOBHOM COCTOSIHUM aToMa UWMEET BU:

1 - o
y(r) = == ‘e “ . Havitu cpennee paccrostHue <> 3JIeKTpOHA OT A/1pa.
na

4 Hanucates Gopmyiy 2JIEKTPOHHON KOH(pUrypamuu atoMoB: 1) antomunus (Z =13), 2)
aprona (Z=18).

5 Omnpenenure MIMHY BOJHBI CcaMOW JUIMHHOBOJHOBOM smHUMU Ko — cepum
PEHTI€HOBCKOTO XapaKTEPUCTUUYECKOTO CIEKTPa, €CIM aHOJl PEHTTEHOBCKOU TPYOKH
M3TOTOBJICH U3 IUIATUHBI. [[0CTOSTHHYIO S5KpaHUPOBAHUS G MPUHATH PaBHOM 1.

6 Moxxer 1M BEKTOp MAarHUTHOTO MOMEHTa OpOWTAILHOTO MOMEHTa HMITYJIbCa
AJIEKTPOHA YCTAHOBUTHCS CTPOTO BIOJb JIMHMM MarHUTHOM wuHaykuuu? OTBET
000CHOBATh.

Bapuanrt 4.
|. CpaBHUTE MUHHMAaJbHYIO 4acTOTy cepuu JlaiiMaHa Vyyuy U MAaKCUMAJIbHYIO YacTOTY

Viwax JJMHUM U3y4eHUs cepuun banbmepa.

2. ®oton ¢ sHeprueit 25,0 5B BhIOBIBAET AJIEKTPOH M3 MOKOSIIIETOCS aTOMa BOJAOPO/A,
HaxOJSIIErocss B TMEPBOM BO30YXKIEHHOM cocTosiHUM. C Kakod CKOPOCThIO OyaeT
JIBUTATHCS DJIEKTPOH BAAIM OT siapa?

3. DJIEKTPOH B aTOME€ BOJIOPOJIa HAXOJIUTCS B B OCHOBHOM COCTOSIHWM, OIKMCBHIBAEMOM

BOJIHOBOU (pyHKIMEH: y = Aexp(—r /r1). Haiitu snepruto anektpona E u pagnyc

nepBoit 0opoBckoit opoutsl 1. (Ykazanue: Ucnons3yitte ypaBuenue [lpegunrepa).

4. Kakue u3 QopMys 3JIEKTPOHHON KOH(MUTypanuu SBISIOTCS BepHbiMu?  Kakum
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5JIEMEHTAM OHH COOTBETCTBYIOT? 1) 1s?2s'3s%3p%. 2). 1s225%. 3). 1s225?2p%3st. 4).
1522522pb3s33p°.
5. Ompeznenure NMOCTOSHHYIO — JKpaHMpOBaHUS G i L cepum peHTreHOBCKOTro
XapaKTepUCTHUECKOTO M3IYUYCHHUS, €CIIM TPU MEePEeX0/Ie IMEKTPOHA B aTOME BOJb(ppama
¢ M oGonouku Ha L 000souky /iirHA BOJHBI MCIyckaemoro ¢oroHa coctasisieT 140
HM.
6. OmnpenenuTb MUHMMAJIBHBIM YroJl MEXAY HaIlpaBICHUEM BHEIIHEIO MAarHUTHOIO
1oJii U OpOUTAIBHBIM MEXaHMYECKMM MOMEHTOM HMITYJIbCa 3JEKTPOHA C TJIABHBIM
KBAHTOBBIM YUCJIOM N = 3.

Bapuant 5.
1. Kakas U3 cxeM SHepreTHYeCKUX ypOBHEH, MPUBEJICHHBIX HA pHC.]-3 COOTBETCTBYET
E E E JMIEKTPOHY B aroMe BOAOpOnaa, B
n=4 NOTCHIIMAIBHOW sIM€ C OECKOHEYHO
n=6 n=4  BRICOKHMH  CTCHKAaMH, KBaHTOBOMY
n=3 i:i "*?  rapMOHHYECKOMY OCLHILITOPY?
n=3 n=2 2. OmpenenuTh JUIMHY BOJHEI e bpoitis
ez n=2 JUTS DJIEKTPOHA, HaXOSIIETOCS B aTOMe
nl net "=l pomopoga Ha BTOpOH  OOPOBCKOM
Puc. 1. Puc. 2. Puc. 3. Op6I/IT€.
3. CobOcTBeHHas byHKIHA,
OIMHCHIBAIONIAS COCTOSIHUE 3JICKTPOHA B aTOME BOJOPOA, UMEET BUJ: HAXOIUTCS B
COCTOSTHUM, OIMCHIBACMOM BOJHOBOW (yHKIMEH: w (r) =Cexp(-r/a), Tme a =

4meoh?/(Me?) — mepBblii 6opoBckuii paauyc. ONpenenuTs paccTOSHUE, HA KOTOPOM
BEPOSITHOCTh HaXOK/ICHHUS JIEKTPOHA MAKCUMAaJIbHA.
4. Haiucath GopMyIIbI 2JIEKTPOHHOTO CTPOEHHUS ATOMOB:
1) xaneiust (Z =20), 2) azota (Z =7), 3) Heona ( Z = 10).
5. B arome Bombdpama smekTpoH mepemen ¢ M — oGomouku L - 00070uKy.
Onpenenuts  3Heprutro  ucnyuieHHoro  (¢ortoHa.  IIpuHATE  MOCTOSHHYIO
SKpaHUpOBaHUs ¢ = 5,63.
6. Dnekrpon Haxoautcs B T — cocrossHuu. Haiit opOuTanbHBIE MOMEHT UMITYJIbCa
ANIEKTPOHA W MAaKCUMaJIbHOE 3HAYE€HHE TNPOSKIIMM MOMEHTa uMIyibca Ly Ha
HaIpaBJIeHUE BHEITHETO MAarHUTHOTO MOJISI.

Kontpoabnas padora Ne6 no reme « KBanroBas ¢pusuxa»

Bapuant Ne 1

3agaua 1. Kakymo yCKOpSIONIyIO _ pa3HOCTh moTeHImajgoB U momken mpoitu
AJIICKTPOH, YTOOBI JyiHA BOJIHBI Jie bpouns A Owuta paBHa 0,1 Hm?

3amaya 2. DnekTpoH C KuHeTmueckod oHeprmern T = 15 »B Haxomurcs B
METAJUTMYECKON TbLIMHKE auameTpoM O=IMkM. OIEHUTh OTHOCHTEIbHYIO HETOYHOCTh
Av/v, C KOTOPOI MOXKET OBITH OTpe/IeieHa CKOPOCTh AIEKTPOHA.

3amaya 3. Hanwucate ypaBuenue IllpeauHrepa s 2JIEKTpOHA, HAXOISIIETOCS B
BOJIOPOJIONI0I00HOM aTOME.

3apaua 4. ['epmanueBsiii obpasen; HarpeBatoT or 0 go 17 °C. IlpuHumas mupuny
3anpenieHHo 30HbI TepManus AE = 0,72 5B, onpenennts, BO CKOJBKO pa3
BO3PACTET €ro yJeJabHasi MPOBOJIUMOCTb.

Bapuant Ne2
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3agaua 1. Omnpexpenuts AIMHY  BOJAHBI  Ae  bpoitns A 3JlEKTpPOHOB,
OoMOapAMpyIOUIMX  aHTUKATOJ  PEHTT€HOBCKOW  TpYyOKH,  €clu rpaHua
CIUTONITHOTO PEHTICHOBCKOTO CIEKTpa MPUXOIUTCS HA JUIMHY BOJIHBI A = 3 HM.
3agaua 2. Hcnonb3yss COOTHOLIEHUE HeompeneiaeHHocTe Ax-Ap> 7 HalTu
BBIPDAKEHNE, TO3BOJISIONIEE OLEHUTh MHUHHUMAIbHYKO JSHEPrur0 £ 3JIEKTpOHA,
HAXOJAIICTOCS B OJHOMEPHOM MOTCHIIMAIBHOM SIIUKE MUPUHON |,

3apaua 3. [lokaszath, yto ecnu W-QyHKIMS HUKIMYECKH 3aBUCUT OT BPEMEHH, T.C.

i
y (X,t) =exp(— EEt)W (X), TO TUIOTHOCTH BEPOSTHOCTH €CTh (DYHKITUS TOJBKO KOOPAMHATHI.

3agaua 4. Omnpenenuts ypoBeHb ®@epmu Er B cOOCTBEHHOM MOIYNPOBOAHMKE, €CIIU
sHeprusa AE, aktuBaumu paBHa 0,1 3B. 3a HyneBoil ypoBeHb OTCU€Ta KMHETHYECKOU
HHEPIUU JIEKTPOHOB MPUHATH HU3IINKM YPOBEHb 30HBI MPOBOJAUMOCTH.

Bapuant Ne 3.

3agaya 1. DnexkTpoH [ABIKETCA IO OKpPYKHOCTM paguycom I = 05 cM B
OJTHOPOJIHOM MarHuTHoM mnosne ¢ uHaykuued B = 8 mTn. Onpenenuts AIUHY
BOJIHBI Jie bpoiins A snektpona. (0,1 uMm).

3amauva 2. [IpuHsB, yTo MUHHMMaNbHasA 3HeEprus E HykJIOHa B snape paBHa 10 MbsB,
OLICHUTb, MCXOJ W3 COOTHOUICHUS  HEOIPENEIICHHOCTEH, JIMHEHHBIE  pa3Mepsl
Anpa.

3agaya 3. DIEKTpOH HAaxXOOUTCS B OECKOHEUYHO TIYyOOKOM MPSIMOYTOJIBHOM
OJTHOMEPHOM TIOTEHITHANBHOM smuke mupuHoi |.  Hammcates ypaBHenue IIpenunrepa
W €ro pelieHue (B TpuroHomMerpudeckoi hopme) st odmactu 2 (0<x<l).

3agaya 4. Ouenuts Temneparypy Ty, BBIPOKICHMS Kallds, €CIW NPUHATH, YTO Ha
KK aTOM KaJdusl NPUXOAUTCS MO OJHOMY CBOOOJHOMY 3JEKTpoHY. IlmoTHOCTB

kamust 860 kr/m®. Monsgpnas macca kanmus M = 39,1 r/monb. (YKasanue: TeMreparypa
BBIPOYKICHUS ONPENENSETCS BRIpOKEHHEM  _ 2T 2" 213 ).

; n

éa.

km

Bapuant Ne 4.

3agaua 1. DaekTpoH ABMIKETCS cO CKOpocThio v = 200 Mwm/c. OnpenenuTs JUHMHY
BOJIHBI J1e bpois A, cunTas ABM>KEHUE AJIEKTPOHA PEISITUBUCTCKHUM.

3agaya 2. HMcmonb3ys COOTHOIIEHHWE HeompeneaeHHocTn AFEAt > /i, OICHHUTH
mmpuHy [ SHEpPreTHYecKkoro ypoBHS B aroMe BOAOpOjAa, Haxojasmierocs: 1) B
OCHOBHOM COCTOSIHMM; 2) B BO30YKISCHHOM COCTOSHHH (BpeMsl T XH3HH aToMa B
BO30YyXkJEHHOM cocTosHuu pasHo 1078 ¢).

3agauya 3. l3BecTHa BOJHOBas (PyHKIMSA, OMUCHIBAIONIAS COCTOSIHUE DJIEKTPOHA B
NOTEHIMATLHOM suKe mHpuHOH /: y(X)= C1 Sinkx+ C,coSkx. Mcmonb3yst rpaHHYHBIC
yenoBust y(0) = 0 u y(l) = 0 onpenenuts kodhdunmeHT C, U BO3MOXKHBIC 3HAYCHUS
BOJTHOBOTO BEKTOPA K, IPH KOTOPOM CYIIECTBYIOT HETPUBHAIBHBIC PEIICHUSI.

3amauya 4. OmnpenenuTb MaKCUMaJIbHYK) CKOPOCTh OJJIEKTPOHOB B METAUIE MpPH
temriepatype T= 0 K, ecniu ypoBenbr depmu g = 5 3B.

Bapuant Ne 5.
3amaya 1. Onpenenuth JIIUHY BOJHBI J¢ bpoinss k 3JI€KTpOHA, €CIH  €ro
kuHetnueckas sHeprust T = 1 k3B.
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3agaua 2. Hcnonb3yss COOTHOUIEHHE HeEOmNpeaeseHHOCTel Ax-Ap> 7/ OIEHUTh
HUBIIMNA SHEPreTMYeCKUil ypOBEHb DJJEKTpOHa B aroMe Bojopona.  IIpunsaTh
JuHeHHbIe pa3Mmepsl atoma | = 0,1 HM.

3agmaya 3. Yactuia B MOTEHIMAIBLHOM SIIMKE HAXOJIUTCA B OCHOBHOM COCTOSIHHH.
KakoBa BepositHOCTh W HaxOXICHHs dYacTUIbl: 1) B CpeiaHEH TpeTH sIMKa; 2) B

KpailHeW TpeTH suKa?
3agaua 4. Onpenenutsb

HIUPUHY
HOJYIMPOBOJHUKA, eclu mnpu Temreparypax T 1 u T, (T, >

COOCTBEHHOTI'O
T1) ero

3anpemeHHOﬁ 30HBbI

COIMPOTHUBJICHUA COOTBCTCTBCHHO PABHBI Rl u Rz.

111.3. TecThl aJisl TEKYLIET0 KOHTPOJIS.
3. TecThl AJs1 TEKYIIEr0 KOHTPOJISI.

Moayar 1-5. U3 T1em 1-10 mo
BBIOOPY NpenoaaBaTeisi BLINOJIHIETCS B
cemectpe 7-8 TeCTOB.

1. Kunematuka MaTepuabLHOM

TOUYKH
1.1. Monemn MEXaHUKU: JacTHIa
(MaTepuanpHasg  TOYKa), cucrema

4yacTull, aOCOJIIOTHO TBEPAOE TEJO,
CIUIOIIIHAS Cpejia.

1.2. Cucremsl oTcUera.

1.3. KoopauHaTHBIH, BEKTOPHBIN,
C€CTCCTBECHHBI  CITOCOOBI  OIHMCAHHS
JIBUKECHHSI MAaTEpUAIbHON TOUKHU. CBS3b
MEXJy BEKTOPHBIM U KOOPJIMHATHBIM
CII0CO0AMM OITMCAHMS JBYKCHHS.

1.4. Tlepememienue, TMyTh, CKOPOCTH,
YCKOpPEHHE  MaTepUAIbHONW  TOYKH.
HopmansHoe u TaHT€HIIMAJIbHOE
YCKOPEHUS YaCTHUIIBI pu
KPUBOJMHEHHOM JIBUKEHUH.

2. JImnamuka MaTepHaIbLHOM
TOYKH

2.1. Tlepmwiii 3akoHn HploTOHa, (3aKOH
WHEPIIUN), Macca, SIUHULIBI U3MEPECHUS
MacChbI.

2.2. Cunsl B MEXaHUKE: CUJIA TITOTCHMS,
cuja TSUKECTH, BEC Tejla, CHJIa CyXOro
TPEHHUsI, CWJIa BS3KOIO TPEHHS, CHUja
yOpyroctd, cwia Apxumena, cuia
KYJIOHOBCKOTO B3aUMOJEHUCTBUS, CHUJa
Jlopenua.

2.3. Bropoii, Tpetuii 3akoHbl HbloTOHA,
€IMHUIIBI U3MEPEHUS CUJIBI.

3. Kunematnuka HW JMHAMHKA
BpPAIlATEIbHOTO IBHKEHHS.

3.1. VYrmoBas CKOpOCTh U  yIJOBOE
YCKOPEHHE  TMpU  JABWKCHUU  TIO
OKPYKHOCTH, WX CBSI3b C JIMHEWHOU
CKOPOCTBIO U JIMHEWHBIMHA
YCKOPEHUSIMU.

3.2. TloctrynareipbHOoe W BpaliaTeIbHOE
JIBMYKEHUE TBEPAOIO Tea.

3.3. VYpaBHeHue JIBUOKCHUS Tea,
BpaIIalonerocss BOKPYT HEMOJBHKHOMN
ocr. MOMEHT CHJIBI 1 MOMEHT MHEPIIHH
TeJla OTHOCUTEIBHO OCH.

3.4. MowmeHT HUMITYJIbCA. 3akoH
COXpaHEHUSI MOMEHTA UMITYJIbCA.

3.5. JIBmkeHHE B IICHTPAITHLHOM TIOJIE.

3.6. Pabora, MOIIHOCTH, KHMHETHYECKAS
DHEPTHS npu BpaliaTeIbHOM
TBYKCHUH.

4. Pa6oTra, MOIIIHOCTb, YHEPTHUS,
3aKOHBbI COXPAHEHUSsI.

4.1. 3akoH  COXpaHEHUA  UMITYJIbCA.
3aKOH JBUWKECHHS LIEHTpa HHEPIIUH.
PeaktuBHoe  nBuwxkenue.  Dopmyna
[lnonkoBcKoro.

4.2. Pabota. MOUTHOCTS.

4.3. Kuneruueckas 3Heprus.

4.4. DOueprus B3aMOJIEHCTBHSL.

[loTeHuManbHasi SHEPrUs YHOPYTOCTH.
[ToTeHnMabHAsI SHEPTUS TATOTCHUSI.
4.5. CBsa3b NOTEHUMAIBHOM CHJIIBI  C
MOTEHIMAJIBHOW SHEPTUEMN.
4.6. 3akoH COXpaHECHUS

MEXaHHKE.

SHEPTUU B



4.7. Cea3b  3aKOHO8  COXpAHEHUs C
cummempueu npoCmMpancmea u
8pemeHuU. KoHcepBaTuBHbBIE u
JUCCHUITATHBHBIC CUCTEMBI. BHYTpeHHSS
sHeprusa. OOmedusnyecknii  3aKOH
COXpaHEHUS YHEPTHUH.

5. ChoenmajabHas Teopus

otHocuteabHocTH (CTO).

5.1.  Tlocrynatsl OWHIITEMHA.
OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH.

5.2. TIlpeoOpazoBanus Jlopenua.
MHBapHaHTHOCTh 3aKOHOB  MPHPOJBI
OTHOCHUTEIHFHO npeodpazoBaHuit
Jlopenna.

5.3. JlimHa Tenm B pasIMYHBIX CHCTEMax
orcuera. JIIMTEIBPHOCTH COOBITUM B
pa3HbIX CHUCTEMax oTCYEeTA.
PelsITUBUCTCKUNM ~ 3aKOH  CIIOXKEHHUS
CKOPOCTEH.

5.4. HutepBan MeXIy COOBITUAMH.

5.5. OCHOBHOHI 3aKOH pEISITUBUCTCKON
nuHaMuKd (2-i 3akoH HeloroHa B
CTO).

5.6. DHeprus B PENATUBUCTCKOU
JTUHAMUKE. DHEPrus MoKosl.

6. OcnoBsl MKT razos.
6.1. TepMoguHAMUYECKHE  IMapaMETPHI.

Temnepartypa.

6.2. Monenb UJI€AJTbHOTO rasa.

OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-

KUHETUYECKOU TEOPUH.

6.3. YpaBHeHHE COCTOSHUS UACATHHOTO
rasa.

6.4. 3aKkoHBI UI€ATBHBIX FA30B.

6.5. MakcBelloBCKO€  pachpejielicHue

MOJICKYJT MICAJTBHOTO Ta3a Mo CKOPOCTSIM.

Omnpit [ITepHa.

6.6. MneanbHBI Ta3 B CUJIOBOM IIOJIE.

Pacnipenenenue bonbimana.
bapometpuueckas popmyna.
6.7. Pacnpenenenue Makcseia—
bonbimana.

7. IlepBoe Ha4aJ10

TCPMOJUMHAMMUKHA M €0 INPHUMCHCHHEC
K M30omnpoumeccaMm u KJIACCHYeCKOH
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TEOPHHM TeIIOEMKOCTH W/AeaJIbHOI0
rasa.

7.1.  IlepBoe Hayano TEPMOIUHAMUKH.
BuyTtpennss sHeprus. Pabora rasa npu
U3MEHEHUU ero 00beMa.

71.2. Tenmora. Tena0eMKOCTb.

7.3. IlpumeHeHnme TeEpBOrO  Hayaia
TEPMOJMHAMUKA K  HM30IPOIIECCAM.
AnuabatHblii  mpouecc.  YpaBHEHUS
Ilyaccona. PabGota raza B aamabaTHOM
mpoIiecce.

7.4. Knaccuueckas TEOpHs

TCIINIOCMKOCTH NJCAJIBHOI'O I'a3a.

8. Bropoe

TEPMOJANHAMMKH.
8.1. Bropoe Hayamo TEPMOAMHAMUKH.
HeBo3MOXHOCTh ~ BEYHOTO  JIBUTATENs
BTOpOro pona. Jlpyrue QopMyIupoBKu
BTOPOTO HavaJjia TEPMOIUHAMUKH.
8.2. N3onupoBaHHbIE U
HEHU30JIMPOBAHHBIE  TEPMOJUHAMUYECKUE
cucteMbl. OOpatumble U HeEOOpaTHUMbIC
MPOIIECCHI U LIUKIIBI.
8.3. [uxn Kapno. Makcumanbsubiii KIT/]
TEIJIOBOM MallMHBI. XOJIOAWIbHAS MAILIMHA.
8.4. Onrponus. TepMoauHaMUYECKUN U
CTAaTUCTUYECKUI CMBICI TIOHSTHS SHTPOITUH.
8.5. Tlonstue TEPMOANHAMUYECKON
BEpOSITHOCTH. CTAaTUCTUYECKUM  CMBICI
BTOPOTO HayaJa TEPMOJIMHAMUKH.
DHTpomnusi Kak KOJUYECTBEHHas Mepa
CTpPEMJICHHUS OT TMOPSJIKAa K XaOTUYHOCTH B
COCTOSIHUU TEIJIOBOTO PABHOBECHSI.
8.6. [IpuHIMD BO3pacTaHus SHTPONUU
OTKPBITON CHCTEMBI.

Ha4vYaJio

8.7. Nnen CUHEPTETUKH.
Camoopranuzaius B >XKHBOM W HEXKHUBOM
pupoe.

9. DuaexkTpocTaTuka

9.1. 3akon Kynona. HanpssxkeHHOCTD
AIEKTPOCTATUIECKOTO TTOJISI.

9.2. TloTok BekTOpa HAMPSKECHHOCTH
ANEKTPOCTATUYECKOTO  Toyist.  Teopema

Octporpaackoro—Iaycca.
9.3. Pabora u moTeHUUaNIbHAs SHEPTUS.



CBsi3b  MEXIy  HANpPsOKEHHOCTBIO U
MOTEHIUAJIOM.

9.4. Jlumoib BO BHCIITHEM
3JIEKTPOCTATUYECKOM I10JIE

9.5. Huonextpuku. [lonspuzoBaHHOCTD,
TUDIIEKTPUYECcKast BOCIIPUMMYHBOCTb,
TUDIIEKTPUYECKast MPOHUIIAEMOCTb
BEIIECTBA.

9.6. BexkTopsl HaIPsHKEHHOCTH u

JJIEKTPUYIECKOTO CMEIICHUs, HX CBSI3b C
BEKTOPOM  TOJISIPU30BaHHOCTH. Teopema
Octporpaackoro—I'aycca s mons B
TUDIIEKTPHKE.

9.7. TIpoBOAHWKH B AJICKTPOCTATHUECKOM
noJe.

9.8. DIEKTPOEMKOCTH
Konpgencaropsl.

9.9. Dueprus 3apsHKEHHOTO TPOBOTHUKA,
KOHJIEHCATOpa. JHEPrus SIEKTPUUYECKOTrO
noJit. O0beMHas IIOTHOCTh PHEPTHUH.

MPOBO/THUKA.

10. ITocTOSIHHBIN TOK.

10.1.  Tlpupoma TOoka B MeTajiax.
OneiTel Mangensmrama u Ilananekcu,
Tonmena u Crroapra.

10.2. Dnektpuueckuii TOoK. CBS3b CHIIBI
TOKa C BEKTOPOM TUIOTHOCTH TOKA.

10.3. 3akonst Oma u JIxoyns —Jlenna B
JIOKaJIbHOU (muddepeHnmanbHON)
dbopMe u X 0OOCHOBaHWE C IO3MIIUI
KJIACCUYECKOU TEOPUU
AIEKTPOIIPOBOTHOCTH METAILIOB.

10.4. 3akonwsr Oma u J[xoyns —Jlenmna ms
OJIHOPOJIHOTO y4YacTKa IICTIH.

10.5. ComnporuBnenue MIPOBO/THUKA.
[TocnemoBarenbHOE ©  MapajuIeIbHOE
COCIMHEHUE COTPOTUBIICHUM.

10.6. VYcnoBusi  cyliecTBOBaHUs
Croponnue cunsl. 3./1.C.

10.7. 3akon Owma mId HEOAHOPOIHOTO

TOKaA.

ydyacTka menu. 3akoH Owma 1o
3aMKHYTOH LIEIIH.
10.8. [IpaBuna Kupxroda mis

pacyera pa3BETBJICHHBIX LETEH.
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Moayas 6-10. Ilo BBIGOPY
npenogaBaTedsi M3 JaHHOTO CIHCKA
BBIINOJIHACTCH /-8 TeCTOB.

11. MarauTHoOeE 10Jie B BAaKyyme

11.1. MarauTtHo€e T1OJIE. MarsurtHas
WHIYKIS. JInaun MAarduTHOU
WUHTYKIIUH.

11.2. 3axon buo—Casapa—Jlamnaca.

11.3. HanpseHHOCTh MarHUTHOTO TOJIS.
MarautHOE€  MOJIE  OPSIMOro  TOKA,
KPYTOBOT'O TOKa, COJIECHOMZA C TOKOM.
MarauTHoe 1moJie JBHKYILErocs 3apsijaa.

11.4. Hupkynsiiusi BEKTOpa MarHUTHOMN
MHIYKIUU. MarsutHoe mnojie JJIMHHOTO
COJICHOMJIA U TOPOUJIA.

11.5. Tlonst BUXpEBbIE M MOTEHIIMAJIbHBIE.
[ToTok BEKTOpa MarHUTHOW HHIYKIUU.
Teopema ["aycca 1151 MArHUTHOTO TMOJISI.

12. DaexkTpoMarHuTHasi
HHIYKIHSA
12.1. DneKTpOMarHuTHas WHIYKIASL.
BriBon 3akoHa 3IEKTPOMArHUTHOM
WHIYKIIMM W3 3aKOHA COXpaHEHUs
SHEPIUHu.

12.2. IIpasuio Jlenna.

12.3. 2. 1.C. vHAYKUHUHU B ABWXKYLIUXCS U

HETIOJBH>KHBIX MTPOBOJHUKAX.

12.4. IlpuHuuMn JEUCTBUSL TEHEPATOPOB
IIEPEMEHHOTO TOKA.

12.5. BuxpeBbl€ TOKH.

12.6. MHAYKTHUBHOCTH KOHTYpa.
NHIyKTUBHOCTH COJIEHOMA.

12.7. Ssnenue camounaykuuu. I.J1.C.
CaMOMHIYKIIUH.

12.8. Toku pu 3aMbIKAHUH 51
Pa3MBIKaHUH LIEMU IOCTOSIHHOTO TOKA.

12.9. SBneHne  B3aMMHOM  WHAYKLHH.
Tpancdopmartopsr.

12.10. MarauTHas DHEPTUs TOKa.

I110THOCTB PHEPTUY MAarHUTHOTO TIOJIS.
13. MarauTHOE 110Ji€ B BellleCTBe
13.1.MarauTHble  CBOMCTBA  BEIECTBA.
OpOuTanbHbIe 51 CIIMHOBBIC
MarHUTHBIE MOMEHTHI JIEKTPOHOB.



13.2. HamarHnyuBaHWe MnapaMarHeTUKOB M
JMAMarHeTUKOB.

13.3. HamarHn4eHHOCTb.
BOCHPUUMYHUBOCTh U
MIPOHUIIAEMOCTH BEILIECTBA.

13.4. HanpsKeHHOCTh  MArHUTHOTO  ITOJIS
[upkynauuss HanpsDKEHHOCTH (3aKOH
MIOJTHOTO TOKA).

13.5. YcmoBusa Ha rpaHulie paszaena JABYX
MAarHeTUTOB.

13.6. ®eppoMarHeTMKM M HX CBOMCTBA.
JloMeHHast cTpyKTypa.

13.7. MaruuTHbIli  THCTepe3uc. Pabora
nepeMarHuuruBanus heppoMarHeTyka.
Marnutoctpukius. Touka Kropu.
OeppuThl.

MarauTtHas
MAarduTHas

14. MexaHu4YeCKHe U
3JIEKTPOMATrHUTHBIE KOJIe0aHu sl

14.1. YpaBHeHue rapMOHHYECKUX
KoJjebanuil. Yopyras u KBazuynpyras
cuia.

14.2. Tuddepennnansuoe YpaBHEHHE
JBIDKEHUS TPYXKUHHOTO MAasTHHKA,
€ro pelieHue.

14.3. AmmiuTtyna, KpyroBas — 4acToTa,
(dhaza rapMOHUYECKOTO KOJIeOaHMUs.

14.4. BekTopHas nuarpamma.

14.5.Oneprus rapMOHUYECKOTO
KOJIeOaHMs.
14.6. MareMaTHyeCcKuil MAasiTHUK.

DU3UYECKUN MASTHUK.

14.7. KonebaTenbHBIN KOHTYP.

14.8. Cnoxxenune OJIMHAKOBO
HaIlpaBJICHHBIX  KOJICOAHWH  OJIHOM
YaCTOTHI, ONMM3KUX YaCTOT, KPATHBIX
4acToT. Cnoxenue B3alMHO
NEPIEHIUKYISIPHBIX KOJIeOaHMIA.
®urypsl Jlnccaxy.

14.9.Konebanusi npy>KMHHOTO MasITHUKA C
TPEHUEM. HuddepennmansHoe
ypaBHEHHE €ro IBIWKEHHs. PerieHue
YPaBHEHMUS. Koadppunment
3aTyXaHUs. Jlorapupmuueckuit
nekpemeHT. Jlo6potHocTh. Ilepuon
3aTyXaroumx KojieoaHuu.

14.10.CBoOoaHBIE 3aTyXarIme
KoaeOaHus B Ko1e0aTeIbHOM
KOHTYpE. HuddepennmansHoe
ypaBHEHUE u ero perieHue.
XapaKkTEePUCTHUKHU 3aTyXaHHUS.

14.11. Beinyx/1eHHBIC KoJIeOaHus
OCITUJLISITOpA 101 NIEUCTBHEM

BHECIIHEW CUHYCOWJAJIBbHOM  CHJIBI.
HuddepennnanbHoe ypaBHEHUE U €T0
pemenue. Awmmutyaa W ¢asa
BBIHYKIECHHBIX KojieOanuii. Pe3oHaHc.
BeiHyXA€HHBIE  BJIEKTPOMArHUTHBIC
KoJjie0anust. YacTOTHBIE 3aBUCHMOCTH
aMIUIUTYJI TOKA, HaNpsHKEHU, CIIBUTA
(a3 Mexy TOKOM U HAIPSIKEHUEM.

15. IlepeMeHHBIN TOK
15.1.KBa3ucranoHapHblii TOK.
15.2.JleticTByIOI1I€€ U CpelHEe 3HAYCHHS

NIEPEMEHHOTO TOKA.

15.3.ConpoTuBiIeHNE, HHAYKTUBHOCTh U
€MKOCTbh B IIEIU [IEPEMEHHOTO TOKA.

15.4. 3akon Oma jy1s 1eneil mepeMeHHOTO

TOKA.
15.5.BextopHble auarpaMMbl U METOA
KOMILIEKCHBIX aMIUIUTY/I.

15.6. Pe3oHanc B IIOC/IEIOBATEILHON U

napajyIeIbHON LIETH.

16. YpaBHenust MakcBeJia
16.1. OcHoBHBIE AKCTIEPUMEHTAIbHBIE
3aKOHBI AIEKTPOMArHeTu3Ma: 3aKOH
Qdapanes-MakcBeiia, 3aKOH  IMOJIHOTO
Toka, Teopema Ocrtporpaackoro—I'aycca
JUIl  CTATUYECKOTO  BJIEKTPHUYECKOTO U
MarHUTHOTO TIOJIEH.

16.2. ®usnyeckuii CMBICIT KaXXJIOro U3
ypaBHeHHU Makcsesuia.

16.3. Toxk CMEILLEHHUS. YpaBHeHUs
Makcsena B UHTETpaibHON hopme B
Cpelle U B BaKyyMe.

16.4. YpaBHeHus Makcgenna B
muddepeHnransHOi popMe, UX poJib.

16.5.1Tonnas cucrema YpaBHEHHI
Makcgenna. DNEeKTPOMArHUTHbBIE
BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: MOIEPEYHbIN XapaxkTep



AIEKTPOMArHUTHBIX BOJIH, CKOPOCTb,
NoJISIpU3alysi, IUIOTHOCTh 3HEPruu
AIEKTPOMArHUTHBIX  BOJIH,  IOTOK
SHEPTUH, WHTEHCUBHOCTh
AJEKTPOMArHUTHBIX BOJIH.

17. Mexanuuyeckue U
3JIEKTPOMArHUTHbIE BOJIHBI.

BosHoBOE JIBUJKCHHE.
[IponosibHBIE M TIONEPEYHBIE BOJHBI.
CxopocTb pacrpoCTpaHEHUS
BOJIHOBOT'O (PpOHTA.
17.2.BonHoBoe ypaBHEHHUE.

VYpaBHeHUE MII0CKOM O€ryiel BOJIHBI.

JlmHa BOJIHBI, BOJITHOBOE YHCIIO.
17.3.Oueprus Oerymedd BomHbl. [loTok
DHEPI'UH. Bexkrtop YmoBa.
NHTEHCUBHOCTH BOJIHBI.

Crostume BOJHBL.  YpaBHEHUE
CTOSAYEHW BOJIHBL. Y3Jbl U IYYHOCTHU
CTOsIUEH BOJIHBL. CoOcTBeHHbIE
KOJIeO0aHUsI CTepIKHEN U CTPYH.

DNEeKTPOMarHUTHBIE BOJIHBI.
YpaBHeHne TUIOCKOM
AJEKTPOMAarHuTHOW BOJIHBI. BonHOBOE
ypaBHEHHE. da3oBas CKOpOCTH
AJIEKTPOMArHUTHBIX BOJIH.

17.1.

17.4.

17.5.

17.6. Bekrop YMmoBa—IloitHTHHra.
17.7. M CcTOYHNKN AIEKTPOMArHUTHBIX
BOJIH. [Mkana
AIIEKTPOMArHUTHBIX BOJIH.
18. UuTepdepenuus
18.1. Nnrepdepenus  BOH.

KorepeHTHOCTH BOMIH.

18.2.MeToapl MONYy4YEeHHS KOTEPEHTHBIX
WCTOYHUKOB CBETa W HAOJIIOJCHUSI
uHTEephEpEHINN.

18.3.06mue YCIIOBUS
UHTEP(PEPEHIIMOHHBIX MAaKCUMYyMOB U
MUHHMYMOB CBETA JIBYX KOI'€pEHTHBIX
BOJIH.

18.4.laTepdepeHIIMOHHBIE  TIOJIOCKI  OT
JBYX IIEJ€d Ha IUIOCKOM D3KpaHe
(meton FOHra).

18.5.1urepdepennus B
TOHKHMX IUIeHKax. [lonocel paBHOTO
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HakyioHa. [lojockl paBHOM TOJIIIHUHBI.
Komnsna HerotoHa.

18.6. [IpocBeTiieHHE ONTHUKH.
WNnuTtepdepomeTpsl.
19. luppakuus CBETOBbIX BOJIH.
19.1. HNudpakius cBera.
[TpuHIMTT ['rorirenca-dpenerns.

Hudpaknus Openens. Meton 30H
Openens. Jludpakiuss Ha KpyrjioMm
OTBEPCTUU U JUCKE.

19.2. Hudpakmust
@paynropepa Ha IETH U HA
JU(PAaKIIMOHHOM PEIIETKE.

19.3.CnekTpanpHOE pas3ioKeHHE.

Pazpemaromas
CIIOCOOHOCTD CHEKTPaTbHBIX
prudOpOB.

19.4. Nntepdepeniius u
mudpakuus cBeTa npu
rojorpauueckoin 3amucu u
BOCIIPOU3BEAECHUU NUH(POPMALIIH.

19.5. Hudpakuus
peHTreHoBckux Jayded. Dopmyna
Bynsga-bparra.

20. B3aumopaeiicrBue cBeTa c
BeleCTBOM

20.1. EcTecTBEHHBII W IOJSPU30BAHHBIN
ceer. Ilomapuszaropsl. 3akoH
Maioca.

20.2. Ilonstpuzanusa cBeTa NpU OTPAKEHUU
U TOpPEIOMIICHHMH  CBE€Ta.  3aKOH
bprocrepa.

20.3. Ilomsipusanus cBeTta INpH  JBOWHOM
JTy4ernpenoMIIeHUU.
[HonsipuzanmoHHbIe MIPU3MBI u
MOJISIPOUIBI.

20.4. ckyccTBEeHHAs OITHYECKAs

anmzorponus. Iddext Keppa.
OnrTuueckass akTUBHOCTh. BpareHue
IJIOCKOCTH  Toyisipm3anun. D dexr
Qdapajest.
B3anmoeiicTBrUE 3JI€KTPOMarHUTHBIX
BOJIH c
BemecTBoM. Jlucniepcust  ceera.
Hopmanbhas 151 aHOMaJIbHas
JIACTIEPCHS.

20.5.

20.6.



20.7. DneMeHTapHas DJIEKTPOHHAsA
TEOPUs JUCIIEPCUU.

20.8. Iormomenue CBETa.
3akoH byrepa.

21. TemioBoe

U3JIyYeHHe

21.1. WznyuyeHue YEPHOIOo Tena.

OCHOBHBIE CBOICTBA U XapaKTEPUCTUKU
TEIJIOBOTO M3JIyYEHHsI: 3JEKTPOMArHUTHAs

npupoaa TEIJIOBOTO W3ITy4YEeHUS,
PaBHOBECHOCTS, Jy4YEUCITyCKaTebHAs
(cnekTpanbHas IJIOTHOCTh
YHEPreTUYECKOU CBETUMOCTH)
Jy4enorjomarebHas CIOCOOHOCTb.

AOCOIIOTHO YEPHOE TEJI0, CEPOE TETIO.
21.2. Tlpasuio [IpeBo, 3akon Kupxroda.
21.3. 3akon Credana-bonbimana. 3akoH
cMmenieHus Buna.

21.4. ®opmyna Buna, dopmyna Penes—

Jxunca.

21.5. KBantoBass  rumoreza  [lmanka.
@opmyna  [lmanmka I8 TEIUIOBOTO
U3ITyYEHHUS.

21.6. OnTudeckasi MUPOMETPHSL.

22. Buemnmnii
dpororddexr. JKCIepUMEHTAJIbHbIE

MNOATBEPKIACHUA KBAaHTOBDBIX CBOMCTB
CBETAa.

22.1. ®OTO3IEKTPUUCCKUN ahdexr.
Pa6oter A.I'. CromeroBa. 3aKOHBI
BHemHero Gporodddekra.

22.2. YpaBHEHUE OHUHINTENHA IS
dboToaddexra.

22.3. Umnynec  (orona, macca ¢oTOHa,
sHeprusg  QoroHa.  OOoOcHOBaHME
JaBJICHUS CBETa C MO3UIINHN
KBaHTOBOM TEOPUHU.

22.4. 3pdext Komnrona.

23. IKCIEePUMEHTAJIb

HOe 000CHOBaHHME KBAHTOBOI MeXaHUKH.
Cunekrpsl aTomMoB. Bosinbl 1e bpoits.
23.1. JluneiuaThie CIIEKTPHI aTOMOB.

23.2. Mogaens atromoB 1o Pesepdopay u

bopy.
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23.3. Teopuss bopa mjis aTtomHOro sapa

BOJIOPO/JIA.

23.4. Tunore3za ne bpoitna. dudpakuus
AJIEKTPOHOB.

23.5. CooTHOIIEHUs HEOIPeNeICHHOCTEN
I'eitzenoOepra.

24. Tlpocreiimme 3axa4n
KBAHTOBOHM MEeXaHHUKH.

27.21. YpaBHeHue [Ipenuurepa.
Cratuctuueckuit CMBICJI BOJIHOBOM
GbyHKITUH.

27.22. Yacrura B
MPSMOYTOJIbBHOW ~ TOTEHUMAJIbHOM  SIME.
Pemenue ypaBHEHUS [Ipenunrepa.
CoOcTBeHHBbIE BOJIHOBbIE (GYHKIUU U
DHEPreTUUYECKHUM CIIEKTP.

27.23.

[loTennmanbublii  O0apbep. TyHHENbHBIN
addexT.

27.24. JIuHenHbIN

rapMOHUYECKHN OCHUIIIATOP.

25. CoBpeMeHHBIC NpPeACTABICHUA
0 CTPOCHHUM ATOMOB.
25.1. Yactu
Ha B CQepuyeckd CHUMMETPUYHOM

nosne. BomoponomnomoO6Hbie aTOMBI B

KBAHTOBOM MEXAaHUKE. YPABHECHUE
[lpenunrepa mns  CTAaUMOHAPHBIX
COCTOSIHU M.

25.2. DHepr
€TUYECKUE YPOBHH. DHeprus
BO30YXJIEHUSI 1 HOHU3ALIUH.

25.3. Cnekt
pbl  atomoB. BosiHOBBIE (PYyHKIUH.
KBanToBble uncia.

25.4. [Ipoct
PaHCTBEHHOE pacnpeneneHue
IJIOTHOCTH BEPOSITHOCTH InI:
3JIEKTPOHA B aTOME BOJIOPO/A.

25.5. Mnor
OJJIEKTPOHHBIE  aTOMBbl.  [IpuHIun
[Tayin.

25.6. Crpyk

Typa DHEpPreTUYECKUX YPOBHEN B
MHOT'03JIEKTPOHHBIX aTOMax.
25.7.



Hepnonnqecmﬂ CUCTEMA DJJICMCHTOB

Menngeneesna.

25.8. Pentr
€HOBCKOE M3JNIydyeHHe. 3akoH Mo3nu.
TopmosHoe PEHTIEHOBCKOE
U3JIy4YEHUE.

26.30HHas TeopUsA
TBEPABIX TeJ
26.1. 30HHast CTPYKTypa 3HEPreTHYECKOIO

CIIEKTPA JIEKTPOHOB TBEPJIOTO TENA.
3anoyHeHUE 30H: METaJUIbL,
JTUBJIEKTPUKHU U TIOJIYITPOBOJIHUKH.
Pactipenenenne ®epmu. YpoBeHb
depmu.
217.

26.2.
26.3.

KBanToBasi Teopusi
3JIEKTPOIIPOBOAHOCTH
METAJIJIOB U I0JYIIPOBOAHUKOB
DIEKTPONPOBOAHOCTh METAJLIOB.
BrIpokaeHue 3JIEKTPOHHOTO Ta3a B
METaJjlax. TemnepatypHas
3aBUCHMOCTh  DJIEKTPONPOBOIHOCTH
METaJIOB.

SIBnenue CBEPXIPOBOJUMOCTH.
KynepoBckue 3IEKTpOHHBIE TMaphI.
[Tonsitne BBICOKOTEMIIEPATYPHOU
CBEPXIIPOBOJAUMOCTH.

MaruautHsble CBOMCTBA
CBEPXITPOBOJIHUKA. 3axBar 51
KBAHTOBAHWE MAarHUTHOTO MOTOKA.
TyHHEnbHBIH  KOHTakT.  ODddekt
JI>xo3edcoHa 1 €ero MpUMEHEHHE.
DJIEKTPONPOBOITHOCTh
ITOJTYTIPOBOJHUKOB.
JIBIPOYHOM IIPOBOJIUMOCTH.
CoOcTBeHHBIC u IPUMECHBIC
MOJYNPOBOJHUKHU. OJIEKTPOHHBIA U
JLIPOYHBIN TOJTYITPOBOJHUK.
JloHOpHBIE u AKIIENITOPHbIE
DHEPreTUYECKUE YPOBHU. YPOBEHH
®epMH B TOITYNPOBOJHUKAX.

27.8. Temneparypnas 3aBUCUMOCTb
AIEKTPONPOBOIHOCTH MTOITYTIPOBOJHUKOB.
28. Crpoenue
aTOMHOIO f1/1pa

28.1. CtpoeHue aTOMHOIO sjIpa.

28.2. JledbekT Macchl. DHEPrUs CBS3H.

27.1.

27.2.

27.3.

27.4.

27.5.
IloHsTne

27.6.

27.7.
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28.3. Mogaenu smpa.

28.4. Ilpupona siaepHBIX CHIL.

28.5. PanuoakTUBHOE WU3IIYyYCHHUE U €ro
BUabl.  IIpwOopel I perucTpanuu
PaINOAKTUBHBIX H3JIYYCHUH M YaCTHII.
28.6. 3aK0H paJMOAKTUBHOIO pacrajia.

28.7. 3akOoHOMEpHOCTH «-pacmaza u f3-
pacnaza.

29. SnepHbie
peakiuu

29.1. SnepHbie
peaxkumu. [IpeBpaiienue saep.

29.2. Poinb
HEUTPOHOB. Peakius  neneHust  suep.
lennas peakumss pAeneHusA. AaepHbIid
peaxkTop.

29.3. TepmosinepHsl

U CUHTE3. DHEprus 3Be3N. YIPaBIIEMbIN
TEPMOSIICPHBIN CUHTE3.
30.JJieMeHTaApPHBbIE YaCTHLbI

30.1. Nepapxus
CTPYKTYp MaTEepUH. Yactuisel 5
AHTUYACTHIIBI.

30.2. duznyeckum
BAKYYM.

30.3. CrangaptHas
MOJIeNIb DJIEMEHTapHBIX dYacTuil. KBapkw,
JENTOHBI, KBAaHTHI  (PyHIAMEHTAJIbHBIX
MOJICH.

30.4. dyHIaMeHTall
bHBIC BO3JICUCTBUS. AJIPOHBI.

30.5. Snpa aToMoB.

ATtombl. Monekybl.
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JK3aMeHallMOHHbIE BoNpochl: ®u3suka. 2-3-ii ceMecTpbl

1. Mexannueckoe aBuxkeHHE. OCHOBHbIE KNHEMATUYECKHE XAPAKTEPUCTUKH
M.T. IlepemenieHue, CKOpPOCTb, HOPMAJbHOE M TAHTCHIHAIBHOE YCKOPEHHUS
YaCTHULBI TPU KPUBOJMHEWMHOM JIBUKEHUU. BpalarenbHOE IBUKEHUE M.T.

2. 3aKoHbI Herorona. ITpuHmn OTHOCUTEIJIbBHOCTHU [Nanunes.
[IpeobpazoBanue I'ammnes. Knaccuueckuil 3aKoH CiIOKeHHsI ckopocTeil. [lepBbiii
3ak0oH HprotoHa. IloHdATHME uWHEpLMaIbHOM cHUCTEeMBbI oTcuera. Macca. Bropoi
3akOoH Herotona. Mmnyibc tena. YpaBHenue auxkeHus. Tpetui 3akoH HeroToHa.
OcHoBHas 3a/1a4a TUHAMHUKH M.T.

3. 3aKOH COXpaHEHHUsI HMITyJibCa M €ro MNPUMEHEHUE. 3aKOH JBIHXKCHUS
LIEHTpa UHEpLUHH. PeakTUBHOE IBUKEHHUE.

4, PaGora. Momuocte. KwuHeTHUECKass ¥ TOTCHIHMAIbHASs JHEPTHA.
[TorenuuanbHasa 3Heprus ynpyroctu. [loteHnmansHas sHeprust TAroreHus. CBsizb
MOTEHIIMAIBHON CUJIbI C TOTEHIIMATBLHON SHEPTHUEH.

5. 3aKkOH COXpaHEHUs »HHEpruu B MexaHuke. KoHcepBaTUBHBIE U
JUCCUTIATUBHBIE CHUCTeMbl. BHyTpeHHsi1 sHeprus. OOmepu3nueckuii  3aKoH
COXpPaHEHHUS DHEPIUH.

6.  MOMEHT CUJIbI U MOMEHT MUHEPLHUH Tejla OTHOCUTEIBHO OCH. Y PAaBHECHHUE
JIBMDKEHUS Tella, BPAIAIOIIEerocsl BOKPYT HEMOABUXKHOM ocu. PabGoTa, MOIIHOCTD,
KWHETUYECKAsl SHEPTHUs IIPU BPALIATEILHOM JIBUKCHUU.

7. MomMeHT nMmnyiibca. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCa. J|BHM>KEHUE B
LIEHTPAJIBLHOM IIOJIE.
8. OcuoBurle monoxkeHust MKT. Mopens wmneanpHoro rasza. OcHOBHOE

YPaBHEHHE  MOJIEKYJSIPHO-KMHETHUYECKOM  TEOpUH. YPABHEHUE  COCTOSIHUSA
MJICaJIbHOTO ra3a. 3aKOHbI HICAIBHBIX Ta30B.

9. NneaneHpii 123 B cwioBoM Toje. Pacnpenenenune  bosbimaHa.
bapomerpuueckass  ¢Qopmyna. MakcBeUIOBCKOE — pacHpeleieHHe  MOJIEKYIl
UJEAIBHOIO ra3a 1o ckopoctsam. OmneiT HltepHa.

10. IlepBoe Hauanmo TepmoanHamuku. BHyTpenuss sueprus. Pabora raza mpu
n3MeHeHnu ero oobema. Terora. TemmoeMkocTs. [IpuMeHeHne mepBOro Havaia
TEPMOJUHAMUKHU K H30IIPOLIECCAM.

11.  Bropoe Hawano tepmonnHamuku. TeruoBsle Mammsbl. [{ukn Kapho.
Onrponus. CTaTUHCTUYECKUNA CMBICII BTOPOIO Hadyajla TEPMOJMHAMUKHA. DHTPOIUS
KaK KOJIMYECTBEHHAS] MEpa CTPEMJICHHS OT MOPSAKA K XaOTUYHOCTH B COCTOSIHUM
TEIJTIOBOTO paBHOBeCHS. [IpMHIIMI BO3pacTaHus SHTPOIIUU OTKPBITON CUCTEMBI.

12.  Tsepabie Tena. CTpoeHUE KPUCTANIMYECKUX W aMOP(HBIX TBEPHABIX TeIl.
Kpucrammmueckue pemerku. Tumnbsl kpuctamwioB. JledeKThl KpHCTATLTUYECKON
pemeTku. TeroéMKOCTh KPUCTAILIOB

13.  DIEKTPOCTaTUKA. OJICKTPUUECKUM 3apsll. 3aKOH COXpaHCHHS 3apsja.
3akoH Kynona. HanpspkeHHOCTh M MOTEHIMAN 3JeKTpuyecKkoro mnoss. [IpuHuumn
CYyHEPIO3ULIHH.

14.  Teopema Octporpaackoro — laycca nama monst B BakyymMe H €€
npumeHeHue. [lone paBHOMEpPHO 3apsKEHHBIX TeJl: HUTH (LMJIMHIpPA), TIIOCKOCTH,
cdepsl, mapa.
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15.  Jlmonextpuku.  Ilomspuzanmsas — nudnexkTpukoB.  [Ionspu3oBaHHOCTS,
IUAJIEKTPUYECKas:  BOCIPUUMYHUBOCTh,  JUAJIEKTPUYECKass  MPOHUIAEMOCTb
BEIIECTBA. BEKTOp 3JIEKTPHUYECKOTO0 CMEIIEHHS, W HUX CBSI3b C BEKTOPOM
MOJIAPU30BaHHOCTH. Teopema ['aycca 11 monst B AUDIIEKTPUKE.

16. IIpOBOOHMKM B  DJIEKTPOCTATUYECKOM  IIOJE. DNEKTPOEMKOCTh
npoBogHuka. KoHzgeHcartopsl. OHeprus 3apsHKEHHOTO IIPOBOJHHUKA. OHEPrHUs
3apsSOKEHHOIO  KOHJEHcATopa. OJHeprus oanekTpudeckoro mnois. OObemHas
IUIOTHOCTB YHEPTHUMU.

17.  Onektpuyeckuid  Tok. 3akoHbl Oma wu  JDkxoyns—Jlenma B
auddepeHnInaabHOl U UHTErpanbHON (opMax, U X OOOCHOBAHHE C TMO3UIHIA
KJIACCUYECKONM  TEOPHHM  DJIEKTPONIPOBOJHOCTU  MeTauioB.  CoONpOTHUBIIEHHUE
npoBoaHuKa. [locienoBarensHoe U MapauieIbHOE COEIUHEHNE COIIPOTUBIICHUN.

18.  Ycmosus cymiectBoBanus Toka. Croponnue cwibl. J.J1.C. 3akon Oma miis
HEOJHOPOJHOIO ydacTka Ienu. 3akoH Owma nns 3aMkHyToM wenu. IlpaBumia
Kupxroda ni1s1 pacuera pa3BeTBICHHBIX LEEH.

19. MarautHoe mnoJie. MarautHasg MHAYKIOUA. JIMHUM MarHUTHOW WHIYKIIWU.
3akoH buo—CaBapa—Jlanmnaca. HanpsskeHHOCT, MarHUTHOTO mojst. L{upkymsamus
BEKTOpa MAarHUTHOW uWHAyKuuH. [lonms BuXpeBble M MNOTEHUHalbHBIE. [lOTOK
BEKTOpa MarHUTHOM nHAyKuu. TeopeMa ["aycca 111 MAarHUTHOTO TOJIA B BAaKyyMe.

20. CmiioBoe perictBue MarnutHoro mons. Cuna Awmmnepa, cwia JlopeHna.
PaboTa no nepemenieHno IpOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

21. DNEKTpOMAarHuTHas HMHAYKOUA. 3aKOH JJIEKTPOMAarHUTHOM HMHIYKIUU.
O.J.C. mHayKUIMM B JABWKYLIMXCS WM HENOJABHKHBIX IPOBOAHMKAX. [IpmHIMN
NENCTBUSA TEHEPATOPOB MEPEMEHHOIO TOKA.

22. IHOyKTUBHOCTh  KOHTypa. MHAYKTUBHOCTH  coJieHOMZA.  fIBieHHe
camounaykuuu. J.J[.C. camounaykuuu. MarautHasi sHeprusi Toka. [lmoTHOCTB
SHEPrUU MAarHUTHOTO MOJISI.

23. MarnuTHbie cBo#cTBa BemecTBa. OpOUTaIbHBIE W CIIMHOBBIE MAarHUTHBIE
MOMEHTBI JJIEKTpOHOB. HamarHnuvmBaHue napaMarHeTUKOB M JIMAMAarHETUKOB.
Hamaranuennocts. MarauTHasi BOCOPUMMYUBOCTh U MAarHUTHAasi MMPOHUIIAEMOCTb
Bemectsa. OeppoMarHeTUK U UX CBOMCTBA. JloMeHHast CTpykTypa. MarHuTHbIN
TUCTEPE3HNC.

24. Ou3nyecKue OCHOBBI Teopuu MakcBesuia JJisi 3JIEKTPOMAarHUTHOTO TOJIS.
3aKOH DSJEKTPOMAarHUTHOM HWHAyKUMM B (Gopme MakcBemna. Buxpesoe
ANIEKTPUUECKOE MoJie. 3aKOH MOJIHOTO Toka B ¢opme Makcemna. ToOk cMeleHus.
Cucrema ypaBHeHuid MakcBeia.

25. CBoOoaHBIC MEeXaHUYECKHE KojeOanusi 0e3 TPeHUsI U MPU HAJIWMYUU TPCHHUS.
VYopyras u kBauynpyras cuia. JuddepeHnuanbaple ypaBHEHUS JIBHKCHHS
MPY>KWUHHOTO MasiTHUKA C TPEHHEeM W 0e3 TPeHUS W UX pEIIeHHs. AMIUIUTYAA,
KpyroBasi 4yacToTta, ¢aza rapMoOHUYEecKoro kosiebanus. Koadduuuent 3aryxanus.
Jlorapudmuyeckuii nekpement. JJoopotHocTs. [leprona 3aTyxaronux KojieOaHui.

26. BbIHY)X/IEHHbIE MEXaHMUYECKHE KOJIeOaHUs OCIWUIATOpA MOA JeUCTBHEM
BHEIIHEN cuHycounanbHOM cuibl. JuddepeHnuansHoe ypaBHEHHE U €r0
peieHre. AMIUIATYAA U (pa3a BEIHYKIEHHBIX Kojebanuil. PezoHanc.
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27. BbIHY)X/IEHHbIE  DJIEKTPOMAarHuTHble  KoneOanus. I[lepemeHHBIH  TOK.
YacToTHBIE 3aBUCUMOCTH aMIUIUTY]l TOKa, HAPSHKEHUH, ciBUra (a3 MEeXKIY TOKOM
Y HaIpsDKEHUEM.

28. BonnoBoe nBmxkeHue. IIpomosibHble W momepedHble BOJHBIL. CKOPOCTh
pacnpocTpaHeHusi BOJHOBOTO (poHTA. YpaBHEHHE IUJIOCKOW Oeryiei BOJIHBIL.
JInuHa BOJIHBI, BOJHOBOE 4YHMCIO. BomHoBoe ypaBHeHue. ILIOTHOCTH mMOTOKa
sHepruu (BekTop YMoBa). UHTEHCUBHOCTH BOJIHBI.

29. DIIEKTPOMAarHUTHbBIE BOJHBL. YPaBHEHUE IUIOCKOW 3JIEKTPOMArHUTHON
BOJHBI. BonHoBoe ypaBHeHue. da3oBas CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH.
Bekrop VYwmosa-lIloiinTnHra. lMcTOYHMKM 3neKTpoMarHuTHbIX BOJIH. Illkana
ANEKTPOMAarHUTHBIX BOJIH.

30. ['eomerpuyeckas onTuka. 3aKOHbI TIE€OMETPHYECKOW ONTHKH U UX
NpuMeHeHue (IPU3MBI, TIJIOCKKE U cPeprUdecKue 3epKala, JUH3bI).

31. Untepdepennuss  BosnH. KorepeHTHOCT, BOJH.  MeTOabl  MOITy4YEeHUS
KOT€PEHTHbIX HMCTOYHMKOB CBeTa M HaOmojaeHuss uHteppepeHuuu. OOmue
yCIIOBUS HMHTEPHEPEHIIMOHHBIX MaKCUMyMOB W MHHHUMYMOB CBETa JIBYX
KOTepEeHTHbIX BOJIH. VHTepdepeHinss B TOHKHX IUIeHKaX. [lojmockl paBHOrO
HaksoHa. [Tonockl paBHOM TonumHbl. Konbiia HeroToHa.

32. Nudpakuus csera. [Ipunmun [oitrenca-®Openens. Merog 300 Ppenens.
Hudpakuus @penens. Judppakuus Opaynrodepa Ha menu U Ha TUPPAKITUOHHOU
pemerke. CIIEKTpaNIbHOE PA3I0KEHUE.

33. EcrecTBeHHBIN M nonsspu3oBaHHbIM cBeT. [lomapuzaropel. 3akoH Mairoca.
[lonspusanuss cBeTa NMpU OTPAKEHWM MU IPEJIOMIIEHMHM CBeTa. 3aKOH bprocrepa.
[lonsgpuzamuss cBera npu JOBOWHOM JydernpenomieHud. [lonspuzanuoHHble
MIPU3MBI U TTOJISPOUIBI.

34. BzanmopaencTBHUE 3JIEKTPOMArHuTHBIX BOJIH C BEIIECTBOM. Jlucnepcus cBera.
HopMmanbHass u aHomanbHas Jucliepcus. DJIEMEHTapHash JJIEKTPOHHAs TEOpUs
IUCIIEPCUH.

35. [IpotuBopeunst kiaccuueckor (uzuku. M3nmydeHume depHoro tena. 3aKkoH
Kupxroda. 3akon Credana-bonpiiMana 3akon cmemenuss Buna. KBantoBas
runote3a Ilnanka. @opmyna [lnaHka nus TemoBoro uznydeHus. OnTuyeckas
IUPOMETPHUSI.

36. ®otoanexktpuueckuid  3pdexr. 3akoHsl  Pororddexra. YpaBHeHue
Onnmreitna s poroaddexra. Umnynsc ¢otona. JlaBiaeHue cBeta. DPdekt
Komnrona.

37. DKCnepuMEeHTaIbHOe 00OCHOBaHUE OCHOBHBIX W KBAaHTOBOW MEXaHUKH.
JIuneituatble criekTpbl aToMOB. Mojens atomoB 1o Pesepdpopay u bopy. Teopus
bopa nnsa atoma Bogopona.

38. ['mnoresa nme  bpoinsa. Jdudpakmus  smektpoHoB.  CooTHOIIEHUS
HeonpeneneHHoctet ['eizenOepra. YpaBuenune [lpemamnrepa. CrarucTuyueckuii
CMBICJT BOJTHOBOM (DyHKITHH.

39. Yactuua B MNpsIMOYTOJIbHOM NOTEHLHAIbHOW sIME. PelieHue ypaBHEHUs
Hpenunrepa. CoOCTBEHHbIE BOJHOBBIE (DYHKIMH M HSHEPTEeTHUECKHUN CHEKTP.
[ToTenmuanbHbIi 6apbep. TyHHETBbHBIN 2P HEKT.
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40. Yactuia B cepruueckoM CUMMETPUYHOM Mojie. Bogopomnonono6Hbie aTOMbI
B KBAaHTOBOW MexaHHUKe. YpaBHeHue lllpennHrepa mis CTalMOHAPHBIX COCTOSHUM.
DHepreTUuecKue ypoBHUA. DHEPrusl BO30yx AeHUS U noHU3auuu. CIEeKTphl aTOMOB.
BonuoBeie ¢ynkiuu. KBantoBbie umcna. [IpocTpaHCTBEHHOE pacmpeencHue
IJIOTHOCTH BEPOSITHOCTH JJISI DJIEKTPOHA B aTOME BOAOPOAA.

41. MuorosnektponHble aTombl. [Ipuniun [laynu. CTpykTypa 3HEPTETUUECKHUX
YPOBHEH B MHOTOAJIEKTPOHHBIX aTomax. [lepumomgmyeckas cucrema 3JIEMEHTOB
MenpneneeBa. PentrenoBckoe — m3nydenwe. 3akoH  Mo3zmu.  TopmosHoe
PEHTTEHOBCKOE U3TTy4YECHHUE.

42. ATOMBI B MAarHMTHOM moJie. PaclleryieHne SHEepreTUYecKUuX YpPOBHEH.
Oddexr 3eemana. AHomanbHOe pacmieriearne. CnuH 3J€KTpoHA. ATOM B
MoJeKyJe. MoJIeKyIsIpHbIE CIEKTPHI.

43. DNEMEHTBl KBAaHTOBOW TEOPUU H3JIY4YCHHs. BBIHYKIEHHOE M CIIOHTAaHHOE
m3nydyenre (oroHoB. Koapdunmentsr OiHmTEHA. TeminoBoe paBHOBECHOE
m3nyuyenue. JlromuHecueHuus. [lpuHuoun paboThl KBAHTOBOIO TEHEpATOpa.
OTkpeIThI pe3oHaTOp. CBOMCTBA 1a3€PHOTO U3IYUYEHUS U €r0 IPUMEHEHUE.

44. 30HHAs CTPYKTypa DHEPreTUYECKOIrO CIIEKTpa 3JIEKTPOHOB TBEPAOIrO TEIIA.
3anoJHEHUEe 30H: METAJUIbl, IUAJIEKTPUKHA W IOJYNPOBOAHMKMU. Pacrpenenenue
®epmu. Yposenb @epMmu. BeipokieHue 37EKTPOHHOIO ra3a B MeTajjax.

45. DJIEKTPOIIPOBOJHOCTh METAUIOB. TemmeparypHas 3aBUCUMOCTb. SIBIICHHE
CBEpXNpOoBOAUMOCTH. KyIlepoBckue 3JIEKTpOHHBIE Napbl. MarHuTHbIE CBOWMCTBA
CBEpPXIIPOBOJHUKA. 3aXBaT M KBAHTOBAHUE MArHUTHOTO MOTOKA. TyHHENbHBIN

KOHTakT.  Oddexkr  Jlxkozepcoma u  ero  npuMeHeHue.  llonsTue
BBICOKOTEMIIEPATYPHOM CBEPXITPOBOAUMOCTH.

46. DIJIEKTPOIMPOBOJHOCTh  IMOJIYIIPOBOJHUKOB. [TonsiTue  OBIPOYHON
MIPOBOAUMOCTH. TemneparypHas 3aBUCHUMOCTh ANEKTPONPOBOTHOCTH.

CoOCTBEHHbIE W MPUMECHBIE NOJYIPOBOAHUKUA. ODJIEKTPOHHBIA U JIBIPOYHBIN
MOJTYNIPOBOAHUK. JIOHOPHBIE M AKIENTOPHBIE DHEPIrETUYECKUE YPOBHHU. Y POBEHB
depMH B ITOITYIPOBOAHUKAX.

47. KOHTaKT 3JIEKTPOHHOTO U JABIPOYHOIO IMOJYyHNPOBOAHUKOB. [loTeHIMaNbHBIN
Oappep p—N mepexona. BonbrammnepHas XapakTE€pUCTHUKA MOIYINPOBOIHHUKOBOTO
nuonaa. TpaH3ucrop.

48. Ctpoenue atroMHoOro fanpa. Jledekr maccel. JHeprus cBa3u. Moaenu spa.
[Ipupona sinepHbIX CUIlL.

49. PannoakTuBHOE W3IyyeHHWEe U ero Buabl. [lpubopsl s peructpanuu
PAOVMOAKTUBHBIX M3JIYyYEHUH M YacTUL. 3aKOH pPAaJMOAKTUBHOIO pacnajia.
3aKOHOMEpPHOCTH O-pacmaja u B-pacnaja.

50. Anepubie peakuuu. [IpeBpaiienue saep. Poab HeUTpoHOB. Peakiusa nenenus
saep. Llennas peakuus neneHus. AnepHbii peaktop. TepMOSIAEpHBIM CHHTES.
DHeprus 3Be3/1. Y IPaBiIsieMblid TEPMOSIACPHBIA CUHTES.

51. CoBpeMeHHass (u3nyeckas KapThuHa Mupa. Hepapxus CTPyKTyp
marepuu. Yactuipl M aHTHyacTUlpl. Pusnueckuii BakyyM. CranpapTHas
MOJEIb AJIEMEHTAPHBIX YaCTHLI. KBapku, JIENITOHBI, KBAHTBI
dyHnameHTanbHbIX mojell. dyHaameHTanbHblE BO3ACUCTBUS. AJPOHBI.
I'opsiuas Mmonens u 3BomrOLUsS BeenmeHHou.



