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1. Mecro nucumuiminabl B cTpykType OOII
Huctummna «Pemenue 3agad mo oOme Gu3nke» OTHOCUTCS K BapUAaTUBHOM YaCTH, SBISCTCS
00s3aTeNBbHBIM ISl OCBOCHMUS, IIpenojaercs Ha | roxy o0yuyenus, B 1,2 cemecTpax.

Llesin ocBOeHHUsI TMCIUTLUIMHBI. TJIABHOU IIEITBIO IUCIUILTHHBI «Perrenue 3anad o oomeit gpusmke»
SIBIISIETCS] CO3/IAHUE YCTOWYUBBIX HABBIKOB IPUMEHEHHS 3aKOHOB MEXaHUKH MaTepUaTbHOU TOUKH H
CHCTEM MaTepUAbHBIX TOYCK, THPOJINHAMHUKHN U MEXaHUKH TBEpIOro Tena. /i yCBOCHUs JaHHOTO
Kypca He00X0IUMO 3HAHUE OCHOBHBIX (DM3HUECKUX 3aKOHOB U SIBJICHHI B 00bEME IMIKOIBHOTO Kypca
bu3UKH.

2. Ilnanupyemble pe3yJibTaThbl 00yYeHHs MO JUCIUIIHHE, COOTHECEHHbIE € MJIAHUPYEMbIMH
pe3yJbTaTaMH OCBOeHHS 00Pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUAMH BbINTYCKHHUKOB)
®opmupyemble KOMIeTeHIUH IInanupyemble pe3yJIbTaThl 00y4eHUs 10
JMCUHMILIMHE (MOAYJII0), XapaKTepPU3yLHe 3TAlbl
(popmupoBanns KoMneTeHIUIA

IK-1. Croco6HOCTS npumensth | (ITIK-1) 3naTh hyHnaMeHTaNbHBIC HOHATHS,
q)yH):[aMeHTaanme MpEeACTaBICHUA o 3aKOHBI U MO ECIIN (1)I/I3I/IKI/I.
usuueckux  SBACHUAX JUIS JOCTIKEHUA | (T]K-1) YMeTh NPUMEHSTh 3aKOHbI H MOCIH
TpeOyeMbIX  DYHKUMOHAIBHBIX  KAYECTB | dapney org pereHnst MpodhecCHOHATBHBIX 3313,
npuOOPOB, CXEM U YCTPOUCTB JIEKTPOHUKH (IIK-1) Bi1a/ieTh HABEIKAMY PEIICHHES 33

p nad,
HWHAaHO3JICKTPOHUKHN

OCHOBBIBAsICh Ha 3HAHUSX, ITOJYYEHHBIX B XOJI€

OCBOECHHS TUCIUILIIMHBL.

3. CTpykTypa u coepkaHue TUCHUNJINHBI «Pelienne 3aaa4 no oduei gpusnke»

O0beM TUCIUIUIMHBI COCTABISIET 3a4eTHBIX €IUHUIBI, Bcero 132 waca, u3 KoTopeix 128 yacos
COCTaBIIIET KOHTAaKTHas pabora oOydwaromerocss ¢ mnpenogaBareneMm (128 waca 3aHsATHA
CEMHUHApPCKOro THma), 156 yacoB cocTaBlseT camMOCTosITeNbHas padoTa oOywaromierocs, 4 yaca —
MEPOTIPHUSITHSI KOHTPOJISI IIPOMEKYTOYHON yCIIEBAEMOCTH (3a4€ThI U IK3aMEHBI ).




ConepxaHie QUCLMILINHEI « Perrerune 3amay mo o0men husuke
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1 cemecTp ouHOE
Mexanuka mamepuanvnoii mouxu 1
Broanslii Kypc. 8 - 4 - 4 4
KunemaTtuka maTepuaabHON TOUKH. 7 - - 3 4
JlnHamuka MaTepuagibHONU TOUYKH. 4 - 1 - 1 3
KoneobarensHoe nBUXEHNE 4 - 2 - 2 2
JIBrKeHue 3apssKEHHBIX TET B 4 - 1 - 1 3
3JIEKTPOMArHUTHBIX MOJISX
JIBrKeHHeE NpU HAIMYKE TPEHUS 4 - 1 - 1 3
Yupyrue nedpopmarnuu 10 - 5 - 5 5
3aKOHBI COXpaHEHUs 4 — 2 — 2 2
HewunepipanbHble cUCTEeMBI OTCueTa | 8 - 4 - 4 4
DneMeHTHI CIIeHUaIBbHON TEOPUH 23 6 7 13 10
OTHOCUTEIBHOCTH
B 1.4.TeKynMii KOHTPOIb 1
[IpomexxyTouHas aTTectaius — 3a4eT
\ 2 ceMeCTp OYHOE
«Mexanuka cniowinslx cpeo»
KunemaTtuka tBEporo tena 4 - 2 - 2 2
JlnHamuka TBEpAOro TENA 8 — 4 - 4 4
MexaHuKa )KUIKOCTEN U Ta30B 6 - 3 - 3 3
«Tepmoounamuka u monekynapnas
¢uzuxa»
Craructnueckas TEpMOJMHAMHUKA. 8 - 4 - 4 4
MonexkynsipHO-KHHETHYECKast Teopust | / - 3 - 3 4
ra3os.
MeToa TepMOIUHAMUKH. 4 - 1 - 1 3




[TepBblii NpUHLKXIT TEPMOJUHAMUKH. 4 - 2 2
["a3bl ¢ MEKMOJIEKYJISIPHBIM 4 - 1 3
B3aUMOJICVICTBUEM.

BTopoii npuHIMI TEPMOAUHAMHUKH. 4 - 1 3
PaBHoBecue ¢a3 u azoBsie 10 - 5 5
MEePEXOIBI.

Kunkocrn. 4 - 2 2
[Ipoueccsl nepeHoca 8 - 4 4

TBepapie Tena. 23 13 10

B 1.4.Tekynmii KOHTPOIb 1
[IpomexxyTouHas aTrecTanus — 3a4eT
3 cemecTp ouHOE
«Inexmpuuecmeo u macHemusm»

Beenenue. 8 - 4 4
DNEeKTpOCTaTHKA. 7 - 3 4
Pabota cuit ameKTpocTaTHYecKoro 4 - 1 3
OJIsl.

DHEPrust IMEKTPUIECKOTO TOJIS. 4 — 2 2
DeKTpuYecKoe MmoJie B MpucyTcTBun | 4 - 1 3
MIPOBOIHHUKOB.

DeKTpuYecKoe MmoJie B MpucyTcTBun | 4 - 1 3
JUDJIEKTPUKOB.

DJNeKTpOHHAs TEOPUs TOSIPU3AITIH 10 - 5 5
JUDJIEKTPUKOB.

ITOCTOSIHHBIN 2JIEKTPUYECKHUN TOK. 4 - 2 2
[TocTossHHOE MarHUTHOE TOJIE. 8 - 4 4
MarauTtHoe 1ose B IpUCyTCTBUU 23 13 10
MarHeTHKOB

[Tpupona nua- , peppo- u 11 4 7
napaMarHeTu3Ma.

DNeKTpOMarHuTHast UHIYKIHUA. 10 - 5 5
Toku B pa3nmUYHBIX cpenax. 4 - 2 2
VYpaBHenust MakcBemna 8 - 4 4
B 1.4.TeKynmii KOHTPOIb 1

[IpomexxyTouHas aTTecTaius — 3a4eT
\ 4 ceMecTp 0YHOE

«Koneoanusa. Boanvt. Onmukay

CB00OOHBIE KOJIEOAHUS CUCTEM C 8 - 4 4

OJIHOU CTEIEHBIO CBOOOIEL.




BrinyxeHHbIe KoeOaHusl. 7 - 3 - 3 4
[ToHsTHE O HEMTMHEWHBIX KOJIcOaHMsIX. | 4 - 1 - 1 3
KonebaTenbHbie CUCTEMBI C IBYMSI 4 - 2 - 2 2
CTEMEHSIMH CBOOO/IbI.
DNeKTPOMarHUTHEIE KOJICOaHUs 4 - 1 - 1 3
Bosnbl. YpaBHenue Oerymieit BoaHsl | 4 - 1 - 1 3
Bousnbl B ynipyrux cpeaax. 10 - 5 - 5 5
DJIEKTPOMArHUTHBIEC BOJIHBI. 4 - 2 - 2 2
HNutepdepennius BOJH. 8 - 4 - 4 4
Jludpakuus BOJIH. 4 - 1 - 1 3
Hucnepcus csera. 4 - 1 - 1 3
[Tonspusanus ceera. 10 - 5 - 5 5
OnTtrka aHU30TPOITHBIX CPE. 4 - 2 - 2 2
Kitaccnueckue Moenu u3imydeHus 8 - 4 - 4 4
CBeTa.
B 1.4.TeKynIMi1 KOHTPOJIb 1
[TpomexyTouHas aTTecTanus — 3a4eT

Conep:xanue pa3ies10B JMCUMILINHBI « Pemmenne 3axa4 no oouei pusnke.

Pa3zoen «Mexanuxka»

1.

BBonnbiii kypc. Ilpenmer u meroasl ¢usnueckoro uccienoBaHus. Mogenb. Duznyeckue

BCIINMYHUHBI U UX I/ISMepeHI/IC. CI/ICTGMI:I CAUHHAII. HpOCTpaHCTBO nu Bperl, HUX OCHOBHBIC CBOﬁCTBa.
CucreMsl oTcuera.

Kunematnka wmatepuasibHOW TOYKH. KOOpAWHATHBIN W BEKTOPHBIA CIIOCOOBI OIMUCAHUS

KHHEMATUKU MaTepUaIbHOM TOYKHU._ EcTecTBeHHBIM CMOCOO OmHCaHUsl JIBIKEHHUS. YTIIOBBIC
XapaKTePUCTUKHU JIBMKEHUS: YIJIOBasi CKOPOCTh, YIJIOBOE YCKOPEHHE KaK BEKTOphI. OnucaHue
JBU)KEHUS MAaTEPUATIbHOM TOUYKH B MOJISIPHBIX KOOPAUHATAX.

Junamuka matepuanbHOl Touku. 3akoHbl Heiorona. Cumna. M3mepenue cwit. HepTHas macca.

Usmepenne wMaccel. [lpunnun otHocutenbHocTH [anmunes. IlpeoOpazoBanus [anumes.
@yHJaMEHTAIBHBIE B3aUMOJIEHCTBUSA. DIEKTPOMarHuTHOE U I'PaBUTALIMOHHOE B3aUMO/IEHCTBUS.

KonebarenbHoe aBkeHue. ['apMoHnYecKuil ocuuuiaTop. AMIUIMTYAa, YacToTa, ga3a. da3osas

CKOpOCTh W (ha3oBas TPACKTOpHs. 3aTyxaromue KoyeOaHus. XapaKTePUCTHKH 3aTyXarollux
KOJIeOaHUiA.

JBW>KEHHE 3apsKEHHBIX Tel B AJIEKTPOMAarHUTHBIX mnojsax. Cuna JlopeHma. [IBuxkeHue
3apsOKEHHBIX YaCTHIL B AJICKTPUYECKOM M MATHUTHBIX MOJISX.

JBmxenue npu Hanuyue TpeHus. Cyxoe U BsA3KOe TpeHue. SABIeHus 3acTos 1 3aHoca. J[BuxeHue
MIPU HAJIMYWE CUJT BI3KOTO TPEHHUSI.




7. Yupyrue pedopmanmm. VYmupyrue B3aumoneuctBus. Jlepopmanuu. Buael gedopmanmii.
Hedopmaruu pactsokenus. 3akoH ['yka. Koaddumment Ilyaccona. Jledhopmanus cupwura.
Mopyis casura.

8. 3akonbl coxpaHeHus. VMmyibc. 3aKOH U3MEHEHHS M COXPAHEHHUs HMMITYJIbCa MaTepHaIbHON

TOUYKH. 3aKOH U3MEHEHUS U COXPaHEHMsI UMITyJIbCa CUCTEMbI MaTepHalibHbIX TO4eK. LleHTp Macc.
Teopema [BWKEHMsS ILEHTpa Macc. JIBH)KeHHME Tena NEepeMEHHOM MacChl. YpaBHEHHE
Memepckoro. @opmyna L{nankoBckoro. MOMEHT CHJIBI ¥ MOMEHT HMITYJIbCA OTHOCHUTEIIBHO
HENOJBWKHOW TOYKH. YPaBHEHHE MOMEHTOB. YPaBHEHHE MOMEHTOB CHUCTEMBI MATEPUAJIBHBIX
TO4eK. MOMEHT CHbl U MOMEHT HMIIYJIbCA OTHOCHUTEIBHO HENOIBMIKHOM OCU. YpaBHEHHUE
MOMEHTOB I BpPalaTeJIbHOTO ABM)KEHUS OTHOCUTENIBHO HEMOABIKHON OCH. 3akoHbI Kerutepa.
Teopema mnomazeii. Pabora. Dueprus. Pabora cun tarorenus u ynpyrux cui. [loTeHnpansHble
nossd. [loreHumanbHas sHeprusa. CBsA3b MEXIy CWIOH M TNOTEHUUAJIBHON OSHEpruei.
Kunernyeckas sHeprus. 3aKOHbl COXPAHEHHUS W U3MEHEHUS MEXaHWYECKOW SHEPIMM YaCTHULIBI.
[TonHass MexaHMuecKas DSHEPrus CHUCTEMbl MATE€PUAIbHBIX TOYEK. 3aKOHbl W3MEHEHMS H
COXpaHEHUs IIOJIHOM MEXaHUYECKON SJHEPIrUU MaTepUaIbHON TOUKU. [IpHHIIUIT OTHOCUTENBHOCTH
['asinnes u 3aKOHBI COXPAHEHMs. Y PaBHEHHE MOMEHTOB OTHOCUTEIBHO JBMXKYILErOCs Hayaia.
Coynapenust. AOCOMIOTHO HEyNpyruil ynap AByX dYacTHll. AOCOIIOTHO yHpyruil yaap ABYX
YaCTHILI.

9. HewneprnmanbHble cHUCTeMBI oTcyera. HemneprmanbHble cucTembl orcyera. [IpeoOpazoBanus

CKOpOCTCfI n YCKOpeHHﬁ. Cutel HHCPpUOUH. 3aK0HBI COXpaHCHHA B HCHHCPLHHAJIBHBIX CHCTCMaAX
oTcyeTa. BnusHue gBrkeHus 3emi Ha JBHKEHHE TE€J B 3€MHOM CHCTEME OTCUETA.

10. DiteMeHTHI CHEIUAIBHOW TEOPHUM OTHOCHUTEIHLHOCTH. HOCTy.]'IaTLI TCOpHUU OTHOCHUTCIBHOCTH.

DKcIrepuMeHTalIbHbIE J0Ka3aTeIbCTBA HOCTOSHCTBA CKopocTH cBeTa. [Ipeobpazosanus JlopeHua.
PenaruBuctckue Gpopmyibl npeoOpa3oBaHusi ckopoctell. OTHOCUTEILHOCTh OJJHOBPEMEHHOCTH.
CokpamieHne JUIMHBL.  3aMeUIeHHE BpeMeHHU. [IpocTpaHCTBEHHO-BPEMEHHON HWHTEpBAI.
PenstuBucTckoe ypaBHEeHUE IBHKEHUS. PensaTUBUCTCKIE UMITYJIbC U Macca. CBsI3b MacChl OKOS
1 sHepruu. CBs3b PENSATUBUCTCKOTO UMITYJIbca U SHEpruu. DOTOH Kak yacTHIla C HyJIeBOM Maccoil
MIOKOSL.

Pazoen «Mexanuxka cnioutHvlx cpeoy

1. Kunemaruka TBEPAOTO Tena. TBepaoe Teno. Buasl ABMKEHUS TBECPAOTO TCIIA. Crenenu CBO6OI[BI.
CBs13b MCKIOY JIMHENHBIMU U YTJIIOBBIMHU XaPAKTCPUCTUKAMU JABUKCHUSA TBEPAOTO TCIIA. IInockoe

JABVOKCHUC TBEPAOTO TCa. MrHoOBEHHBIE OCH BpalcHus. HGHTp MacC U MOMCHT HWHEPLUU
TBEPJIOTO TeJla OTHOCUTENBHO IIeHTpa Macc. Teopema IItelinepa-I rolrenca.

2. [luHamuka TBepIOro Teja. YpaBHCHHWE MOMEHTOB JUIS TBEPJOTO Teja, BPAMIAIOMICTOCS

OTHOCUTCIIBHO HGHO)IBH)KHOﬁ OCH. HJ'IOCKO@ JOBHUXKCHHUC TBep}IOFO TeJa. KHHeTI/IquKaSI 3Hepr1/m
TBEPJIOTO TEJa, BPAIIAIOMIErocss BOKPYT HEMOJBI)KHOW OCH M COBEPIIAIOIIETO IIOCKOE
nwxeHne. Teopema Kenura. YcinoBue paBHOBeCHs TBEPIOTO Teia. TpeHHE KadeHUs.
CBoOoaHbie ocH BpaimieHus. | 1aBHbIE OCH WHEPIMHU. TeH30p M AJUIMIICOU] WHEPIIUU. MOMEHT
UMITYJIbCa TBEPAOrO Teja, BPALIAIOIIErocsi BOKPYT HEMOABMKHOM ocH. [IpubnmxenHas Teopust
TUPOCKOTIOB.



3. Mexanuka >KHAKOCTeW M Ta30B. PacmpenencHue naBieHUs B TOKOSIIEHCS HEC)KMMACMOU

JKUJKOCTU B TIOJIE CHUIBI TSDKECTH. 3akoH Apxumena. bapomerpudeckas dopmyna. YpaBHeHUE

bepnyiuin Ui CTalMOHApPHOTO MOTOKA MACAIBHOM HEC)KMMAEMOW KUIAKOCTH. M3MeHeHue

JIaBJICHUsI B HAIIPaBJICHUU NEPIEHANKYJISIPHOM JIMHUU TOKa. Bs3zkocTs. CTanmoHapHOE TeUueHUE

BSI3KOU JKUAKOCTH IO IpAMOJIUHEHHOM Tpyoe. @opmymna Ilyaseitns. Pacnipenenenue ckopocreii B

BSI3KOW JKMJIKOCTH MEXKIY JBYMs BPAIAOIIMMUCS MHJIMHIApamMu. JleficTBHE MOTOKA KHIAKOCTH
i ra3a Ha teno. Koaddunment nodooro conporusneHus. Yucio Peiinonbaca. [logbreMuas

CHuJia Kphbljia CaMOJI€Ta. OOTtekanue KpbLIa )KUAKOCTBIO.

Pazoen «Tepmoounamuka u monexynapnas pusuxa»

1.

MeToJ1 TEpMOJIMHAMHUKH. TCpMOI[I/IHaMI/ILIGCKaH cucrema. TepMOI[I/IHaMI/I‘IeCKI/Ie napamMeETphl,

nporeccel. PaBHOBECHBIE W HEPaBHOBECHBIE NPOIECCHL. Temmeparypa Kak (QyHKIUS
cocrosiHus. OnpeneneHue TemrepaTypbl. TemieparypHas IIKajla [0 HJCaJbHOMY Tasy.
YpaBHEHUE COCTOSIHUS U TeMIIEpaTypHbIE KOI()OUITUSHTEI.

MounekyasipHO-KUHETHYECKas Teopus razoB. OCHOBHOE ypaBHEHUE KMHETUYECKOW TeOpuu
ra3zoB. JlaBieHue uaeanbHOro rasa. 3akoH JlampToHa. YpaBHEHHE COCTOSIHUS. YpaBHEHHUE
MenaeneeBa-Knaiinepona.

IlepBblii OpUHLIMI TepMOAMHAMUKHU. Pabota u BHyTpeHHssI sHeprud. IlepBulii nmpuHLHI

TEPMOJMHAMHUKHN JJIs1 aJuabdaTUyecKu H30JIMPOBAHHON cucTeMbl. KonMuecTBO TEIIOTHI.
[lepBblii MPUHIMI TEPMOJAUHAMUKU. AJIMa0aTUYECKOE PACUIMPEHUE U CXKATHE HAEaIbHOTO
raza. TemioeMKoCTb. VYpaBHEHHME  TOJUTPONMYECKOrO  Ipouecca. Teopema o
paBHOPACHpPEIECNCHUM DSHEPrudM 1O CTEHeHsM CBOOOAbl. BHYTpeHHss dHeprus W
TEIUIOEMKOCTh HJICANIBHOTO Ta3a. TeIuIoeMKOCTh TBEpAbIX Tel. 3akoH [romonra-IITtu.
HenocraTku kiaccuuecKkoi TEOPUH TEIIIOEMKOCTH.

I'a3pl ¢ MEKMOJIEKYJSIDHBIM B3auMOJEWCTBUEM. PeanbpHble rasel. YpaBHeHue Ban-nep-
Baanbca. WM3orepmbl Ban-gep-Baanbca. Kputnueckas Ttemmeparypa M KpPUTHYECKOE
cocrosHue. BHyTpeHHss sHeprus rasa Ban-aep-Baanbca. Henocratku ypaBHeHnus Ban-aep-
Baannsca.

Bropoii npunimn tepmoauHamukd. OOpaTtumble M HEOOpaTUMBbIE HPOLECCHl. DHTPOMHS
uaeanpHoro rasa. [uknmueckue mnpoueccel. Iluxkn Kapno. Btopoi  mpuHuun

tepmonuHamMuku. llepBas Tteopema Kapno. TepmonnHamuueckas IIKaja TeMIEPaTyp.
[TpuBeneHHOE KOMMYECTBO TEMJIOTHI. DHTponus. uddepeHnnanbHble COOTHOIICHUS s
sHTponuu. M3MeHeHune SHTpONHUH MpU HeoOpaTUMbIX mpueccax. Bropas teopema KapHo.
Hepasencteo Kitay3uyca. 3akoH Bo3pactanus sHTponuH. [Ipenensl MpuMEHNMOCTH BTOPOTO
IPUHILIAIA TEPMOANHAMUKH. CTaTUCTUYECKUI CMBUI BTOPOTO IPUHIIAIIA TEPMOJINHAMUKH.

PaBHoBecue a3 u ¢da3oBwie mepexonbl. Meroa MUKpOIMKIOB. YpaBHeHue Kimaitmepona-
Knaysuyca. Meron xapakrepuctuueckux (yHkuuid. YpaBuHus ['ub60ca-I'enbmrosbia.
TepMoaMHAMUUYECKUN TOTEHLUAN CIOKHBIX CUCTEM. YCIIOBHS PaBHOBECHS OJHOPOJHBIX
cucreM. ['oMoreHHsle U reTeporeHHbie cucTeMbl. @a3bl 1 KOMITIOHEHTHL. Da30BOe paBHOBECHE
u (pazoBoe npeBpamienus nepporo poaa. [Ipasuno Makcsenia. Ternora ¢azoBoro nepexona.
PaBHoBecue rereporenHoii cuctembl. [IpaBmiio ¢a3 I'm66ca. Kpusbie paBHOBecus (as.
Tpoitnasa Touka.



7.

10.

Paszoen

Kuakoctu. CTpyKTypa KUAKOCTH. SABJICHUS HA TPAHUILIC KUIAKOCTU. Y CJIOBUS PaBHOBECHUS
Ha rpanune AByx (a3. KpaeBoii yrosn. Cuibl, BO3HHKAIOIIKME HAJl KPUBOH MOBEPXHOCTHIO
wuakoctu. Kanwmspusle sBineHns. Cuia CUEIUIEHHUs MEXy CMauyMBaEeMbIMU IIACTHHAMU.
3aBUCUMOCTh KOX(HIMEHTa TOBEPXHOCTHOTO HATSDKEHUS OT TeMmmepaTypbl. JlaBinenue
HACBILIEHHOI'O apa HaJl KpUBOM MOBEPXHOCTHIO KUAKOCTU. [ToBEpXHOCTHOE HATSKEHUE U
yclioBus paBHOBecHs (pa3. Posib OBEpXHOCTHOTO HATSHKEHUS IIPU 00pa30BaHUU HOBOH (a3bl.

Craructuueckass TepmojauHamuka. CTaTucTHUeCKHE 3aKOHOMEPHOCTH. OCHOBBI TEOPHUHU
BEPOATHOCTEH M SJEMEHTHl KOMOMHATOPUKU. DHEPrusi MOAEIbHOW CHUCTEMbI. DHTPOINHUS U
TEMIIEpaTypa MOJEIbHOM CHUCTEMBbl. AJJAUTUBHOCTb SHTPONHHU. 3aKOH BO3pacTaHUs
SHTpPONMHU. XUMHYECKUH NOTEHIMAI MOJEJIBHOW CHUCTEMBI. YCIIOBUS PaBHOBECUS JBYX
cucreM. ®Pakrop I'nb6ca u dakrop bonapimana. dazoBoe mpocTtpaHcTBO. PacnpeneneHnue
Makcgemia. Beruncienue cpeHux 3Ha4eHUN CKOPOCTEH.

[Iporeccel mepeHoca. DieMeHTapHass KUHETHUECKas TeOpHsl MPOIECCOB MepeHoca B rasax.
Cpenansist ;yHa cBOOOAHOTO Mpodera. BsA3kocTh u nepeHoc uMityibca. TernnonpoBoIHOCTb U
nepenoc sueprun. Camonuddysust 1 mepeHoc 4acTuil.

TBepable Tema. CTpOCHI/Ie TBEPAOro Teia. KpI/ICTaJ'IJ'II/I‘leCKaH peUICTKa U HpOCTCfIHIHG
QJICMCHTBI CUMMCTPHU. ®da3oBrIC nepexoanl IMEpBOro U BTOpOro poaa. VaennHas TemiaoTra
KpucCTallin3allvu.

«3J1e1<mputtecmeo U MacHemusm)

1. Beegenue. DJEKTPOMAarHUTHOE B3aUMOJCIHCTBHE U €ro MeECTO Cpeau JPYyrux
B3aMMOJIEHCTBUI B pupoe. DIEeKTpUUECKUM 3apsa]. MUKpPOCKONMYECKHE HOCUTEIH 3apsiia.
OneiT MuimnkeHa. 3aKOH COXPAaHEHUs AIEKTPUYECKOTO 3aps/a.

2. Dnextpocratuka. 3akoH KynoHa m ero mosjeBas TpakTOBKa. BekTop HampsiKeHHOCTH

NEKTpUYecKoro mnois. IIpuHmun cymepnosuuuy sjekTpudeckux mnosed. IoTok Bexropa
HaIpsDKEHHOCTH — aslekTpudeckoro  monsa.  Teopema  Octporpanckoro-I'aycca, ee
npezcrasieHue B tudepenimansHoit popme. Teopema HUpHiioy. DnekTpudeckuii TUNoib.
[Tone nunonst. Cuiibl, JEMCTBYIONIME HA TUIIOJb B JIEKTPUYECKOM TIOJIE.

3. PaGora  cun QJICKTPOCTATHYCCKOI'O IOJIA. OHeprus QJICKTPHYCCKOT'O IOJIA.
IToTeHuIMaIbHOCTH QJICKTPUYCCKOI'O IIOJIA. IloTenumai. HOpMHpOBKa NOTCHIMAala. CBs3b
MoTeHIMala ¢ BEKTOPOM HAIIPS)KCHHOCTHU 3JICKTPOCTATUUCCKOTO I1OJIA. ]_[I/IpKyJI}II_II/IH BCKTOpa
HAIMPS’KCHHOCTHU 3JICKTPOCTATUYCCKOTO ITOJIA. TeopeMa O NUPKYJALIUA U €€ IPCACTABJICHUC B

muddepennmansHoit popme. YpaBHenue [lyaccona u maTemarnueckas IMOCTaHOBKa 3aJay
3JIEKTPOCTATUKU. POJIb TPaHUYHBIX YCIOBUH. DHEPIHsl CUCTEMBI 3JEKTPUUYECKUX 3apsI0B.
SHeerﬂ BSaHMOﬂeﬁCTBHﬂ 1 COOCTBEHHAs OHEpPTIH-. 9HepFI/I$I SJICKTPOCTATHUYCCKOI'O IOJIA U
ee 00beMHAs TUIOTHOCTh. JHEPTHS SJIEKTPUIESCKOTO U0 BO BHEIITHEM TTOJIE.

5. DNEeKTPUYECKOe T0JIe B TMPUCYTCTBHUU MPOBOJHUKOB. HampsokeHHOCTH TONS Y
MOBEPXHOCTH U BHYTPH MPOBOJHKKA. PacmipeneneHue 3apsia mo moBepXHOCTH MPOBOIHHKA.
DneKTpocTaTUdecKas 3ammura. M3sMepeHne moTeHaia npoBOHUKA. JKBUITOTECHITUATBHBIC

MOBEPXHOCTU. MeTos 3epKalbHbIX M300pakeHuil. CBA3b MEXAY 3apsiioM U MOTEHIMAJIOM
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MPOBOJIHUKA. NEKTPoeMKOCTh. KonaeHcaTopbl. EMKOCTH TUIOCKOTO, Ceprdeckoro u
HUWJIUHAPUYECKOrO0  KOHJIEHCATOPOB. OHEPrus 3apsiKeHHOro KoujaeHcaropa. Cuubl,
JIEMCTBYIOIIME HA TPOBOJIHUKHU B JIEKTPUUECKOM II0JIE.

6. DIeKTpUYecKoe 1MoJIe B MPUCYTCTBUH IUICKTPUKOB. JIM3IeKTpUKHU. BekTop nosisipuzaum.

CBoOosHBIE U CBsi3aHHbIE 3apsabl. CBs3b BEKTOpa MOJISPU3ALMHU CO CBSI3aHHBIM 3apsiOM.
Bekrop anexrpudyeckoi MHAYKIUH. [[uanexkTpudeckas IPOHULIAEMOCTb U IUAIIEKTPUYECKAs
BOCIIPUMMYHMBOCTh BELIECTBA. MarepHanbHOE YpPaBHEHME [UJIl BEKTOPOB JJIEKTPUYECKOTO
noiist. [lonsiTHe O TEH30pe OUAIIEKTPUYECKON NMpoHHIaeMocTH. Teopema OcTporpaickoro-
["aycca B nmpucyTcTBuM qu3iekTpukoB. Ee nuddepennmansHas Gopma. ['pannunble yciaoBus
JUIsL BEKTOPOB MOJSAPHU3ALMKM HANPSHKCHHOCTH M HMHIYKUUU DJIEKTPUYECKOrO  IOJIS.
[IpenromiieHne NIUHUN TNOJAPU3ALUM, HAIPSHDKEHHOCTM W MHIYKUMM Ha TPAaHULE JBYX
JUDJIEKTPUKOB. [IpMHIMNMANBHBIE METOAbl W3MEPEHHUS HANPSHKEHHOCTH M WHAYKLIHU
AJIEKTPUYECKOTO MOJS B OJHOPOAHOM JUAJIEKTPUKE. DHEPIUsl IUAIEKTPUKA BO BHELIHEM
MEKTpUYEeCKOM Tosie. [IOHIEepOMOTOpHBIE CHIIBI B JJEKTPUYECKOM IOJIE MU METOIBI UX
BBIYKCIICHHUS.

7. DJEKTpOHHAsl Teopus MOJsSpU3aluu audJaeKTpukoB. JlokambHoe mnose. Hemomsipabie

nmanektpuku. Popmyna Knaysmyca-Moccotu. [lomsapHble  qudsnekTpuku. @OyHKIMSA
JlamxeBena. [lomspusanus MOHHBIX KpucTaiuioB. [luposnexrpuku. [IpsimMoit u oOpaTHBIHA
nee309pdekr u  ero mpumeHeHune. CerHeTodnekTpukd. JlomMeHHas — CTPyKTypa
CErHEeTORJIeKTpUKOB. I'mcrepesuc. Touka Kropu cernerosnexrpuka. Ilpumenenue
CErHETODJIEKTPUKOB.

8. CrauuoHapHbll snekTpuueckuid Tok. Cuiaa © TIIOTHOCTh ToKa. JIMHMM TOKa.
DIIEKTPUUYECKOE T0JI€ B IPOBOJHUKE C TOKOM U €r0 UICTOYHUKH. Y paBHEHHUE HENTPEPHIBHOCTH.
VYcnoBue CTallMOHAPHOCTH TOKA. DJIEKTPUYECKOE HampsbkeHue. 3akoH Oma aJid ydacTka
LEIH. DIEKTPOCONPOTUBIICHUE. VnenbHas 3JEKTPONPOBOJHOCTD BEILIECTBA.
Huddepenunansuas popma 3akona Oma. Pabora u momHOCTh TOKa. 3akoH [[xoyns-Jlenma

u ero quddepennmanbuas popma. Croponnue cuibl. IC. 3akon OMa 117151 3aMKHYTOM IIETIH.
[TpaBuna Kupxroda. Toku B CIUIOMIHBIX cpefax. 3a3eMiieHue. 3aKOH COXpaHEHUs SHEPTUU
JUIS TIeTed TTOCTOSTHHOTO TOKA.

9. IlocTosIHHOE MarHMUTHOE ToJe. DIeKTpoMarHeTn3M. MarHuToctatuka. B3anmoneiicteue

TOKOB. JJjeMeHT Toka. 3akoH buo-CaBappa-Jlannaca n ero mosneBas TpakTOBKa. BekTtop
WHIYKIIMM MarHUTHOTO MOoJs. [[elicTBue MarHUTHOTO 1MOJIA Ha TOK. 3akoH AMriepa. Teopema
0 IUPKYJISIAHA BEKTOpa WHAYKIIUK MarHUTHOTO moiist. Jnddepennmanbras popma TeopeMsr
0 LUPKYJSIIMU. BuxpeBoil xapakrep MarHuTHOro noJjist. Bekropusiii norennman. Ero cBsss ¢
BEKTOPOM HMHJIYKIIMM MarHUTHOro mnojs. OTCyTcTBHE B NPUPOAE MarHUTHBIX 3apsi/IOB.
DneMeHTapHBI TOK M €ro MarHUTHbBII MoMeHT. [lose anemMeHTapHOro ToKa. DIeMeHTapHbIN
TOK B MarHUTHOM ToJie. [IoHsATHE 0 MArHUTHOM JTUIOJIb-TUIOIBHOM B3auMoeiicTBun. Cumna
Jlopenma. Dddexr Xomra. MarHuTHOoe ToN€ ABMXKYyIerocs 3apsga. lloTeHmuanpHas
¢yskus Toka. [loTok BekTopa MarHUTHOM MHAYKIMHM (MarHUTHBIN OoTOK). Koaddumuent
CaMOMHAYKITUHU (MHAYKTHBHOCTH) KOHTYpa. KoadhpuimeHT B3anMOuH Ty KIIUH.

MaramuTHoe moje B IPHUCYTCTBHH MAarHeTwkoB. IloHsATHE O MOJICKYJISIPHBIX TOKaXx. BCKTOp

HaAaMaroHm4€HHOCTH M C€ro CBA3b C MOJCKYJSAPHBIMH TOKaMH. BGKTOp HaIPsXKCHHOCTU
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MarduTHOTO IOJIs. MarauTHas IMPOHUIACMOCTE U MarHUTHAasA BOCIIPHUUMYKUBOCTL BCIICCTBA.
MaTepI/IaJIBHOC YpaBHCHHUEC i1 BEKTOPOB MArHMUTHOT'O ITOJISA. ITIOHATHUC O TCH30pPC MarHUTHOM
IMPOHUIIACMOCTH. rpaHI/I‘-IHBIC yciioBusd JIsI BCKTOPOB HAIIPAKCHHOCTU HW  HMHAYKIHU
MAarHUTHOTO I10JIs1. MarHuTHO I10JI€ B IOJIOCTH B OIHOPOJHOM MAaruC€TUKeE. HpI/IHLII/IHI/IaJIbHBIG
MCTOJbI UBMCPCHHA HAIIPAKCHHOCTH U HHAYKIIUU MAarHuTHOT'O IOJISI B MAarHCTUKAax.

[pupona nna- , peppo- u mapamarueruzma. Knaccuduxanus MarHeTHKOB: JHaMarHETHKH,

napaMarHeTHKu u geppoMarHeTuku. Kiaccuueckoe onucanune nuaMmarserusma. Jlapmoposa
npeueccusi. OObsicHeHue napamarHetTusma no JlamxkeBeHy. ['MpoMarHuTHOE OTHOIIEHUE.
OnbiThl DitHIITENHHA-1e-["'aa3a. OnbiT bapHerTa. @eppomarHeTuku. JJoMeHHasi CTPyKTypa.
['ucrepesuc HamaruuuuBanua. Kpusas CronereoBa. OcrtaToyHass U KOIPUUTHBHAS
uHaykuud. TemneparypHas 3aBUCMMOCTh HamarHuyeHHocTH. Touka Kropu. Cuisl,
JEHCTBYIOIIME HA MATHETUKY B MATHUTHOM ToJie. MarHuTHbIE MaTepUabl U UX IPUMEHEHHUE.

DJEeKTpOMarHuTHas MHAYKIUS. 3aKOH S3JEKTpOoMarHuTHOM wuHaykuuu Papanes u ero
dopmyimpoBka B muddepenmuansaoin popme. I[papwmno Jlenma. MHAYKIHMOHHBIE METOIBI
U3MepeHus: MarHuUTHbIX mosied. Toku @Dyko. MarHuTHas SHEPrus KOHTYpa C TOKOM.
MarauTHass 2HEPrHsl COBOKYITHOCTH KOHTYPOB C TOKOM. JHEPrUs MarHUTHOTO TIOJIS.
O0beMHas I0THOCTh SHEPTUU MAarHUTHOTO TMOJIL. DHEPrys MAarHUTHOTO TOJIS B BEIIECTBE.

Toku B paznmusbIX cpepax. MexaHusm 3aekTpornpoBogHocTu. IIpoBonHuku. OcHOBHBIE
MIOJIO’KEHUSI KJIACCUYECKOM 3JIEKTPOHHON Teopuu npoBoaumocTtH Jlpyne-Jlenua. OmnbIThl
Tonmena m Crproapra. 3akoHbl Oma u J[koynsa-JIeHIa B KJIACCMYECKOW TEOPHM. 3aKOH
Bunemana-®panna. TpyIHOCTH KiIaccu4eckoil Teopuu. IIoHsITHE O 30HHON TEOPUU TBEPIBIX
TeJl. DHepreTuYeckue YpoBHH M (OpMHpOBaHUE >HepreTuueckux 3o0H. lpuniun I[laymu.
Cratuctuka ®epmu-lupaka. IlomynpoBognuku. OCOOEHHOCTH 30HHOW CTPYKTYpbI
JUDJIEKTPUKOB, OJYIIPOBOJHUKOB U MeTaj10B. KoHTakTHBIE siB/IeHUs. KOHTaKkTHas pa3HOCTh
noTeHIMaANOB. TepMoaeKkTpudecTBO. TepMOrIeKTpoIBIKYIIas cuiia. Tepmonapbl. D ekt
IlenbThe. SBnenue TomcoHa. CBepXnpoBOIUMOCTb. OcHoBHBIE CBOMCTBA
CBEpPXMPOBOAHUKOB. Dddext MeiicHepa, kpuTHUeckoe MarHuTHoe moje. [IpumeneHue
CBEPXIIPOBOAHUKOB. OneKTponuThl. 3akoH ®apanes. Toku B razax. OCHOBHBIE THIIBI
razoBoro paspszaa. IlmasMeHHOE COCTOSHHE BEIIEeCTBA. OJIEKTPOIPOBOJHOCTD ILIA3MBI.
DNEKTPUYECKUH TOK B BaKyyMe. DJIEKTPOHHAs DMHUCCHS.

YpaBuenust Makcpeiia. DJeKTpOMarHuTHOE ToJie. Y paBHeHHsT MakcBesia Kak 00001ieHne
HKCIEpUMEHTANIbHBIX JaHHBIX. TOK cMmemleHus. BuxpeBoe anekTpuueckoe nosue. B3anMuele
NpEBpallleHUs] JJNEKTPUUECKOr0 W MarHUTHOro Tmosied. YpaBHeHus MakcBemia B
MHTETpasIbHON 1 TuddepeHnmnansHoi Gopmax.

Pazoen «Koneoanus u éoanvt. Onmuxa

1.

CBoOo/1HBIE KOeOaHUsl CUCTEM C OJHOW CTENeHblo cBOOObI. ["apMOoHMUEcKHe KoaeOaHusl.

Cnoxenue rapMoHHueckux Kkonebanuil. @urypsr Jluccaxy. buenusa. 3artyxaromue
kosiebanus. Bpems 3atyxanus. Jlorapudpmudeckuii 1eKpeMEHT 3aTyXaHUs.

Boinyxaennbsie  konebanus.  I[lpomecc  ycraHoBimeHuss — kosneOanmii.  Pe3onaHnc.

[Tapamerpuueckoe Bo30yxaeHue KojaeOaHni. ABTOKOIEOaHNUS.

KonebarenbHble CHCTEMBI C IBYMS CTETICHSIMU cB0001bl. HopMasbHbIe Koebanus (MOAbI) U
HOpPMaJIbHBIC YaCTOTHI.
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DJIEKTPOMArHUTHbBIE KoJIeOaHus. KBa3zucraunonapssie OJISl. Kpurepuu

kBazucranuonapHoctu. Ilepexonusie mporeccel B LC u RC nensix. KoneGaTenbHblit KOHTYP.
CoOcTBeHHbIE KOJICOaHUS B KOHTYpE. YpaBHEHHE TapMOHHUYECKUX KojeOaHWid. DHeprus
KosiebarenbHOr0 KOHTypa. KosneOaTenpHBIE KOHTYp € 3aTyxaHueMm. Bpems 3aTyxaHwus.
Jlaropudmuueckuii  IEKPKMEHT 3aTyxaHus. JloOpOTHOCTH KOHTypa. BvIHYXAeHHBIE
KosiebaHus B KoJieOaTeIbHOM KOHType. Pe3oHaHCHble KpUBBIE KOJEOATEIBHOTO KOHTYpA.
[IuprHa pe3oHaHCHOW KpPUBOW U €€ CBsI3b C JOOPOTHOCTbIO KOHTYypa. YCTaHOBJIEHUE
BBIHY)KJICHHbIX KoJjieOaHuil. CBs3aHHble KoHTypa. [lapuuansable wactorsl. HopmanbHble
KoJieOaHus (MOJIbI) U X YaCTOTHI.

IlepeMeHHBIN CUHYCOMAAIBbHBIN TOK. KBazucraunoHapHble TOKH. METOAbl KOMILIEKCHBIX
aMIUTUTY1 U BEKTOPHBIX JUarpaMM. AKTHUBHOE, EMKOCTHOE U UHAYKTUBHOE CONPOTUBIICHUS.
3akon OMa 1)1 1erel mepeMeHHOro Toka. 3akoHbl Kupxroda s meneit mepeMeHHOro Toka.
D¢ dexkTuBHBIE 3HauYeHWST TOKOB W HampspbkeHuil. Tpancdopmarop. Koadowumment
tpanchopmanmu. Ponb cepreunuka. BricokouactoTHble TOKM. CkuH-3ddext. Tommuua
CKuH-CII04.

Bonnbl. YpaBHenue Oeryimieil BoaHbl. J{mrHA BOMHBI, Iepuo] Koiebanui, gasa u ckopocTb

BoJHBL. berymue Bonnbl. [IpogonbHbIe U TONEpevHbIe BOJIHBL. Y paBHEHHE OETYIIEH BOJHBIL.

Boanbl B ynpyrux cpenax. BonHbl cmemieHuii, ckopocteil, aepopmanuii 1 HanpspKEHUH.

BosHOBOE ypaBHeHue. BosHBI B cTpyHe. YIpyrue BOJIHBI B CTEpKHE. BOJIHBI B rasax u
KUAKOCTAX. BpIpaxkeHHst A CKOpocTell BOJH uepe3 mapaMmerpbl cpeabl. OTpaxeHue u
npenomiieHue BosiH. OCHOBHBIE CiTy4yau TpaHUYHBIX ycioBuil. UaTepdepennus BosnH. Ctosune
BonHbL. [loTok »sHeprum B Oerymieil BomHe. Bektop YMoBa. DneMeHThl aKyCTHKH.
WHTeHCcuBHOCTh U TeMOp 3ByKa. YIbTpa3ByK. [IBH)KEHHE CO CBEPX3BYKOBOM CKOpPOCTBIO.
VY napnsie BonHbl. Dddext Homnepa.

DIEeKTPOMAarHUTHbIE BOJHEL. BoTHOBOE ypaBHEHHE Ui SJIEKTPOMArHUTHBIX BOJH B BaKyyMe.
CKOpOCTh pacpOCTPAHEHHS 3JIEKTPOMArHUTHBIX BOJH. [lonmepedyHocTh 371eKTpOMarHUTHBIX
BOJH. Bektop YmoBa-IloiiHTHHra. 3aKOH COXpaHEHUs! YHEPTUU AJIEKTPOMATrHUTHOTO TOJIA.
Bubparop ['epua. M3nydyenue snekTpoMarHuTHeIX BosH. J{aBnenue ceera. OnbiThl JIebenena.

Jucnepcus cBeTa. MI/IKpOCKOHI/I‘-ICCKa}I KapTuHa paciopoCTpaHCHUA CBCTAa B BCIICCTBEC.
JIMHENHBIN ONTUYECKUM OCHUJLIATOP. Knaccuueckas QJICKTPOHHAA TCOpHUA AUCIICPCHU.
3aBHCHMOCTD ITOKa3aTelleh MPCIOMJICHUS U MOTJIOMICHUA OT YaCTOTEIL. ®dazoBas u rpymnimoBas

cKopocTH, ux cooTHouieHus: (hopmynsl Penes). HopmansHas u aHoOManbHas IUCIIEPCHU
nokasaresei npejgomieHus. JlucrnepcoHHOe paciiibiBaHHe BOJTHOBBIX TakeToB. [lornomenue
cBera. 3akoH byrepa-JlamGepra-bapa. OcobeHHOCTH pacnpocTpaHEHHUs CBETa B MeTalllax.
Kpurtnueckas yacrora. OTpakeHHe CBETa MOBEPXHOCTHIO METALIA.

Ionsgpuszanusa cBera. JIMHENHO-, LHUPKYJISAPHO-, 3JUIMNTHYECKU-TIONSIPU30BAHHBIA CBET.

MaremaTtnueckoe ONHUCaHuEe COCTOSHUA Nosspu3annd. [longpusanus ecTeCTBEHHOTO CBETA.
OnTHyeckue sIBICHNS Ha IPaHULE Pa3/ieia U30TPOIHBIX AUAIEKTPUKOB. DopMyibl DpeHens.
[Tonsipusanus OTpakKEHHOW M IPEJIOMIICHHON BOJH. Yron bprocrepa. fIBieHue 1mosiHOro
BHYTPEHHETO OTPAYKEHUsS CBETA U €ro IPUMEHEHHUE.
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Hurepdepenius  BosH. HMHTepdepeHmus MoHOXpoMmMaTH4YeCKWX BojH. HWHTepdepeHius

KBa3UMOHOXPOMAaTHYECKUX BOJIH. DYHKIUS BUIHOCTU Ul CBETOBBIX BOJH. OCHOBHBIE
uHTEepPEepeHIIMOHHbIE cXeMbl. VHTep(epeHIIMOHHBIE CXEMBI: JIeJICHHEM BOJHOBOTO (ppoHTa
(cxema lOmnra), nenenuem ammuTybl (Ounpusma @OpeHens, NOJI0Chl PaBHOM TONILMHBL U
paBHoro HakioHa). Murepdepomerp Maiikenbcona. KoOrepeHTHOCTh CBETOBBIX BOJIH.
Bpemennass korepeHTHOCTh. Bpemss u jnuHa korepeHTHocTd. [lonsitue o Dypee-
cnektpockonuu. [IpocrpancrBennast korepeHTHocTh. MHTepdepomerp FOnra.

Judpakmms  BoaH. [Ipunnun ['woiirenca-®penens. CkanspHas Tteopus Kupxroda.
[IpuMeHeHre BEeKTOPHBIX JuarpaMm JJis aHajiu3a AUPPaKIHOHHBIX KapTHH. [udpakius Ha
KpPYIJIOM OTBEPCTHH U 3KpaHe. 30Hbl DPpeHens. 30HHbIe MIacTUHKU. Judpakuus Ha Kparo
nonybeckoneunoro skpaHa. Crnupans KapHio. BmkHAs U JanbHssS 30HBI AUGPPAKIIH.
Hudpaxuonnas anuHa. Judpakuus B nanpHeil 30oHe (DPpayHrodepa). YTIoBOH CHEKTp.

CBsi3p MIMPHHBI YTJIOBOTO CHEKTpa ¢ pazmepamu otBepctusi. Audpakmus dpaynrodepa Ha
IIEJIH, Ha TPSMOYTOJILHOM OTBEPCTHH, Ha KPYIJIOM OTBEPCTHH. AMIUIUTYAHBIE U (ha30BbIC
TU(PPaKINOHHBIE PEIICTKH.

OnTuka AHU3O0TPOIIHBIX CPCI. PaCHPOCTpaHeHHe CBCTOBBIX BOJIH B aHM3O0TPOIIHBIX CpCaax:

OKcriepuMeHTabHbIe (DAKTBI W SJIEMEHTHl TEOpUH. YPaBHEHHE BOJHOBBIX HOpMalei
O®penens. Pa3zoBas u jgyuyeBas ckopocTd. OIHOOCHBIE U JBYXOCHBIE KpUCTaJLIbl. J{BOMHOE
JdydenpenoMieHue cBeTa. KadecTBEHHBI aHaIM3 pPacHpOCTPAHEHUS CBETa C IOMOLIBbIO
noctpoerus [roiirenca. MHtepdepeHiys nNoaspu30BaHHBIX BOJH. llonspu3anoHHbIE
npuOOpBl, YETBEPTHBOJIHOBBIE U TONYBOJHOBbIE IUIACTUHKHU. [lomyueHne u aHamm3
ITMNTUYECKH MOJIIPU30BAaHHOTO CBETA.

Knaccrueckue Mojenu n3aydeHus cBeta. Kiraccuueckas MOZCIJIb 3aTyXaromero JUIIOJIbHOI'O
oCHHJIIATOpPA. OI_IGHKa BPEMCHH 3aTyXaHHH. HopeHueBa (bopMa " HNIMpPUHA JIUHUW U3JTYUCHUS.
EctecTBeHHas murpuHa JIMHUW  HWU3JTY4YCHUS. I/I3nyquI/Ie aHcaMmOJIsI  CTaTHCTUYECKHU
HE3aBUCUMBIX OCHHUIIIATOPOB. TenmoBoe H3JITYYCHHUC. I/I3nyanenLHaﬂ n 1orjomarciabHas

crocoOHOCTh BemecTBa. Mojenb abcomoTHO yepHoro tena. 3akoH Credana-bonbliMaHa,
dbopmyna cmemenns: Bun. ®opmyina Panes-Jxxunca. OrpaHH4eHHOCTD KJIACCUYECKON TEOPUHU
U3JIyYeHUs. DIIEMEHTHI KBAaHTOBOW Teopuu u3inyuenusi. opmyna [Tnanka.

4. YyeOHo-MeTOaMYecKOe o0ecniedyeHHe CAMOCTOSATeIbHOI paboThl CTYA€HTOB.

CaMocrosTenbHas pa60Ta CTYACHTOB MPCAYCMATPUBACT BBIIIOJIHCHUC JOMAIIHHUX Ba,Z[aHI/Iﬁ,

peleHue 3a7ad, U3yuyeHUe peKOMEHJI0BaHHOM JUTepaTyphl U MOATOTOBKY K 3aueTy. OLeHOuYHbIe
CpeZCTBa JJIs1 KOHTPOJIS TEKYIIEH yCIeBaeMOCTH BKJIIOUAIOT B ¢€0s1 YCTHBIN OMPOC Ha MPAKTUYECKUX
3aHATUSAX, aKTUBHOCTh B OOCY)K/IEHMM KAYE€CTBEHHBIX BOMPOCOB. {151 KOHTPOJS MPOMENKYTOUHON
aTTeCTallluy 10 UTOraM OCBOEHUS AUCHUILIMHBI «Perenune 3a1a4 o oo1iei husznke» UCIoab3yroTcs
BOIPOCHI 33]1a4H 110 HHKEMPUBEIECHHBIM TEMaM.

«Pewenue 3a0au no ooweii ghuzuxe

Meron tepMonmHaMuku. TepMoanHaMuuyeckass cucTeMa. TepMOAMHAMUYECKHE IapaMeTphl,
nporieccel. PaBHOBECHBIE M HEPAaBHOBECHBIE MpoLiecChl. TemnepaTypa Kak pyHKILHUS COCTOSHUSI.
Onpenenenre TtemnepaTypbl. TemmepaTypHas IIKajla IO HACATBHOMY Tra3zy. YpaBHEHHE
COCTOSIHUS M TeMIepaTypHble KO3 PHUIIUEHTHI.

MonekynapHOo-KMHeTHYecKass Teopusi ra3oB. OCHOBHOE YypaBHEHHE KHHETHYECKOW TEOpUU
ra3oB. JlaBieHue ujeanbHOro rasa. 3akoH JlanpTOHA. YpaBHEHUE COCTOSHUSA. YpaBHEHHE

1.




MenneneeBa-Kiaitnepona.

3. IlepBblii mpuHUIMO TepMoauHamMukH. PaGota u BHyTpeHHss SHeprus. llepBbiid mpuHIWMIT
TEPMOJMHAMUKY [Tl aAnabaTHUeCKH N30JIMPOBaHHOM cuctembl. KomnuecTBo TernoTsl. [1epBbiii
IOPUHLMII TEPMOJMHAMUKU. A/MabdaTUyYeCKOe pACIIUpPEHHEe M CXKAaTUE HIeaIbHOro Tasa.
TennoeMkocTb. YpaBHEHUE MOJUTPONUYECKOTO Ipolecca. Teopema 0 paBHOpACIpEACICHUN
OHEPTUU IO CTENEHsIM CBOOOIBI. BHYTpEHHssI SHEpPrusi M TEIUIOEMKOCTh HICAIbHOTO rasa.
Tennoemkocts TBepAbIX Ted. 3akoH J[lromonra-lItu. Hepocratkm Kiiaccuueckod Teopuu
TEIIOEMKOCTH.

4. T'a3bl c MeXKMOJIEKYJIIPHBIM B3auMoielicTBUeM. PeanbHble ra3el. YpaBHeHue Ban-nep- Baanbca.
N3orepmbl  Ban-nep-Baanbca. Kputnueckas TteMmneparypa W KPUTHUECKOE COCTOSIHUE.
Buytpennsis sneprus raza Ban-gep-Baansca. Hegoctatku ypaBuenusi Ban-nep- Baanbca.

5. Bropoit mpunnun tepmoauHamuku. OOpaTtumble W HEOOpaTUMBbIE TMPOLECCH. DHTPOIUS
uaeanbHoro raza. [uknumyeckue nporeccel. [{ukn Kapuo. Bropoit npuHIun TepMoaMHaAMUKHU.
IlepBas Teopema Kapno. TepmonnHamudeckas mkana temreparyp. [IpuBeaeHHoe Koau4ecTBo
Ter10Thl. HTponus. uddepennnanbabie COOTHOMICHUS AJI SQHTPONUU. MI3MEeHeH e Y HTPOIHH
npu HeoOpatuMmbIX mporeccax. Bropas teopema Kapno. HepasenctBo Kiaysmyca. 3akon
BO3pacTaHus HHTponuu. llpenensl NPUMEHUMOCTH BTOPOrO MPUHLMIIA TEPMOJUHAMUKHU.
CratucTrdecKuil CMbLT BTOPOTO MPUHIIKIIA TEPMOTUHAMUKH.

6. PaBuoBecue a3 u dazoBble mepexoabl. Meroa MHUKpOIMKIOB. YpaBHeHue Kiaitnmepona-
Knay3uyca. Meton xapakrtepuctudecknx (yukmmii. YpaBHeHus ['n006ca-I'enmpmromsiia.
TepMoaMHaMHUECKMI TOTEHUMAT CIOKHBIX CHCTEM. YCJIOBHS PaBHOBECHUS OJIHOPOIHBIX
cucteM. ['oMorenHble u rereporeHHble cuctemMbl. Pa3bl U KOMIIOHEHTHI. Pa30BOE paBHOBECHE U
dazoBoe mpeBpamienust neporo pona. Ilpasmino Makceemna. Temnora ¢azoBoro mepexoja.
PaBHOBecue rereporennoii cucreMsl. [IpaBmino ¢a3 I'n66ca. Kpussie paBHOBecus ¢a3. TpoitHas
TOYKA.

7. Xunkoctu. CTpyKTypa >KUJIKOCTU. SIBJIEHUS HA TPAHUIIEC KUJIKOCTU. Y CIOBHS PaBHOBECHUS Ha
rpanute 1ByX ¢a3z. Kpaesoit yron. Cuibl, BO3HUKAOIINE HAJl KPUBOW MOBEPXHOCTHIO KUAKOCTH.
Kanunnspueie apnenus. Cuia cuemnyieHuss MeXJly CMauyuBaeMbIMH IJIACTUHAMH. 3aBUCUMOCTh
Kod(uUIMeHTa TOBEPXHOCTHOTO HATSKEHUS OT TeMIepaTryphl. JlaBieHne HACBIIIEHHOTO Mapa
HaJl KpUBOM OBEPXHOCTHIO )KUIKOCTH. [I0BEpXHOCTHOE HATSYKEHHUE U YCIIOBUS paBHOBecus (as.
Posib mOBEpXHOCTHOTO HATSXKEHUS TIpU 00pa30BaHUM HOBO (a3bl.

8. Crarucruyeckas TtepMmoanHamMuKa. CTaTUCTHYECKHE 3aKOHOMEPHOCTH. (OCHOBBI TEOpUHU
BEPOATHOCTEH M DIIEMEHThl KOMOWHATOPUKU. DHEPIHsi MOJEIbHONH CHUCTEMBL. DHTPOMHS H
TEeMIEepaTypa MOJEIbHOW CUCTEMBI. ATUTUBHOCTD SHTPONUH. 3aKOH BO3pAaCTaHUs SHTPOIUH.
XUMHYECKUN MOTEHIMA MOJAEJIbHOW CHUCTEMBI. Y CIIOBUSI paBHOBecUs IBYX cucteM. Daktop
['u66ca u ddakrop bonpimana. d®a3zoBoe mpocTpaHcTBO. Pacrmpenenenne Makcena.
Beruucnenue cpelHUX 3Ha4YEHUN CKOPOCTEM.

9. Ipomecchl mepeHoca. DiaeMeHTapHas KHHETHYeCKas TeOpHs MPOIECCOB IEpeHOoca B Tasax.
Cpenusist anmuHa cBoOoaHOrO npobera. BszkocTs n nepeHoc ummysbea. TermionpoBoJHOCTh U
nepeHoc sHeprun. Camoanddy3ust ¥ MepeHoC YacTHIl.

10. Teepabie Tena. CtpoeHue TBepaoro tena. Kpucranmudeckas penierka u IpoCTeHIINe SIEMEHThI
cummeTpun. PazoBbie Mepexo bl IEPBOTO U BTOPOTo pojia. Y AeNbHas TEIioTa KpUCTAIITU3aIUH.

Bonpocshl 1,181 KOHTPOJISA.

Pazoen «Mexanuxkay

1. 3akoH aBUKEHUS.
2. YpaBHEHHE JBHKCHHUS.

3. YpaBHEHHE TPACKTOPHH.



4. TloHATHS CKOPOCTHU, YCKOPEHHUSI, Ty TH.
5. HopMmanbHOe U TaHreHIIMAIbHOE YCKOPEHHUS.
6. OmnpeneneHus yrioBoi CKOPOCTH, YIJIOBOTO YCKOPEHHUSI.
7. 3axon ["anuiest mpeoOpa3zoBaHMs CKOPOCTEH.
8. 3akon ['anmunest mpeoOpa3oBaHMs YCKOPESHUM.
9. Ilepseiit 3ak0oH HploTOHA.
10. Bropoti 3akoH HeroToHa.
11. Tpernii 3akoH HetoTOHA.
12. 3aK0H BCEMUPHOTO TATOTCHHS.
13. 3akoHn ['yka.
14. 3akon AmonToHa-KyoHa.
15. BeipakeHus Ui CUJI BI3KOTO TPEHHUS.
16. mmybpc MaTepuanbHONW TOYKH.
17. Umnynbe cuibl.
18. 3amMKkHyTast cucTeMa MaTepHaIbHBIX TOUYCK.
19. 3akoH coxpaHEHHUsI UMITYJIbCA MaTEPUATbHON TOUKH.
20. 3aKOH COXpaHEHHUsI UMITYJIbCAa CUCTEM MaTEPUANIbHBIX TOYEK.
21. IlenTtp macc.
22. Teopema 0 IBMKESHUH IICHTPa Macc.
23. YpaBHeHue Merepckoro.
24. ®opmyna LlnoakoBckoro.
25. MOMEHT UMITyJIbCa MaTepUAIIbHOW TOYKH OTHOCUTEILHO HETOABMKHOT'O Havyasla.
26. MOMEHT CHIIBI OTHOCUTEIBLHO HEMOABIKHOIO HaYalIa.
27. MOMEHT CUIbl OTHOCUTEIBHO HEMOABMKHOM OCH.
28. MOMEHT UMITyJIbCa MaTePUAILHOW TOYKH OTHOCUTEIILHO HETIOABUKHOMN OCH.
29. YpaBHEHHE MOMEHTOB OTHOCHTEIHHO HETIOIBUKHOM OCH.
30. 3akOHBI U3MEHEHUS U COXPAHEHUS MOMEHT UMITyJIbCa MaTeprUaIbHOU TOUKH.

31. PaGora crisl.



32. KoHcepBaTUBHBIC CHJIBI.

33. [loTeHImanbpHast YHEPTUS TOYKH.

34. CBs13b MEXIy CHIION U TTOTCHIIMAIBHOM SHEPTHUECH.

35. TMonHast MexaHUYeCKast SHEPTUsl MaTepUaATbHONU TOYKH.

36. 3aKOHBI N3MEHEHHS U COXPAHEHUS TIOJTHON MEXaHNYEeCKOI SHEPTHUH MaTepHabHON TOUKH.
37. IlonHast MexaHMYECKasi SHEPTUsl CUCTEMbl MaTepUATbHBIX TOUEK.

38. KoHcepBaTHBHBIC CHCTEMBI.

39. 3aKOHBI U3MEHEHUS U COXpaHCHUA IMOJTHOM MEXaHHYECKOH OHCPIur CUCTCMbI MAaTCpHUAJIbHBIX
TOYCK.

40. AGCoNOTHO yIpyTUi yap.

41. AGCOJIIOTHO HEYTIPYTUH yaap.

42. IlepeHocHas CHiIa HHEPIIHH.

43. IlenTpoOeKHAs CHUJIa HHEPIUH.

44. Cuna Kopuonuca.

45. 3aKOH COXpaHEHHUs UMITYJIbCa B HEMHEPLUAIbHON CHCTEME OTCUETA.
46. 3aK0oH COXpaHEHHsI MOMEHTA UMITyJIbCa B HEMHEPIIMAJIBLHON CHCTEME OTCUETA.
47. 3aK0oH COXpaHEHMsI SHEPIUH B HEMHEPLUAIBbHOM CUCTEMe OTCUeTa.
48. TIpuHIUIT PKBUBAJIEHTHOCTH DHHINTEHHA.

49. TlepBblit MOCTYNIAT TEOPUU OTHOCUTEIHHOCTH.

50. Bropoii mocTynar TeoOpuu OTHOCHTEIHLHOCTH.

51. Tlpsimble npeoOpazoBanus Jlopenna.

52. O6patHOe npeoOpazoBanus JlopeHua.

53. CoOcTBeHHas MInHA.

54. CoOcTBEHHOE BpeMS.

55. CoOsITHE.

56. [IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAJL.

57. CBero-11o100HBIN UHTEPBAJ.

58. mpocTpaHCTBEHHO-TIOJOOHBIN HHTEPBAIL.

59. PensTUBHCTCKUIN UMITYJIBC.



60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

80.

PenaruBucrckas macca.

CBs13b Macchl ITOKOSI U SHEPTUH.

Tsepnoe teno. CreneHu cBoOO bl TBEPAOTO TENA.

CBsi3b MEX]1y JIMHEMHBIMU U YTJIOBBIMU XapaKTEPUCTUKAMU JBUKEHUS TBEPAOTO Tea.
MrHOBEHHBIE OCH BpaLLCHHUS.

LleHTp Macc ¥ MOMEHT UHEPLIMM TBEPJIOTO TEIa OTHOCUTENBHO LIEHTPA Macc.

Teopema LlTeiinepa-I toiirexca.

VYpaBHEeHHE MOMEHTOB sl TBEPAOTrO Teja, BPallatolEerocs OTHOCUTEIbHO HEMTOABUKHOM OCH.
Kunernueckasi sHeprusi TBEpI0TO TeJIA, BPALIAIOIIET0CsS BOKPYT HEMOJABHUKHOM OCH
Kunernueckast sHeprust TBEp0TO TeJIa, COBEPIIAIOIIETO TIIOCKOE IBIKEHUE.

Teopema Kenwura.

VYcnoBust paBHOBECUsI TBEPAOTO Tea.

Tpenue kaueHus.

CBoOoanbie ocu BpalleHus. [ TaBHbIE OCU UHEPITUH.

MomeHT uMITyJIbCa TBEPJIOTO Tela, BPAIAIOIIEroCs] BOKPYT HEMOABHUKHOM OCH.
I'upockonbl. YpaBHEeHUE ABUKEHUS THPOCKOIIA.

3akoH Apxumena.

bapomerpuueckas hopmyia.

VYpaBuenue bepHysum 7151 CTAIIMOHAPHOTO MTOTOKA HUACATBHON HEC)KUMAEMOM KHUIKOCTH.
Baskocts. ®opmyiia [lyasenns.

Koaddutnment nodbosoro conporusienus. Yucno Pelinonbaca.

Pazoen «Tepmoounamuka u monexyaapnasn pusuxa»

1.

2.

YPaBHeHI/Ie COCTOsSHHA UCAJIBHOTO Ira3a.

Koad¢uiuenT TeniaoBoro pacmupeHusi, TepMUUYecKuil Ko UIMEHT NaBiIeHUs, MOAYJb
U30TEPMHUYECKOTO BCECTOPOHHETO CHKATHSI.

3akoH ABorajapo. 3akoH [lanbToHa.
KBazucrarnueckue npoueccsl.

BHyTpeHHss 3HEprus TEPMOJAUHAMAYECKUX CUCTEM.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

Makpockonuueckast pabota. KoqnduecTBo TEIOTHI.
IlepBoe Ha4asIO TEPMOJUHAMHUKH.

TennoeMkocCTs.

BHyTpeHHss 3Heprus uAcaIbHOIrO rasa.

3akoH Jlxoys.

VYpaBuenue Maiiepa.

AnnabaTHYecKuil Mporiece.

Ypasnenue Ilyaccona.

ITonutponmyecknii mpouecc.

Bropoe Hayano TepMOAMHAMUKH.

OO6paTtuMble 1 HEOOPATUMBIE MPOLIECCHI.

TemnoBbie MamuHbl. Mamuna Kapno. [Hukn Kapao.

KIIJI mammusr KapHo.

Hepasencto Knaysuyca.

OHTpomus.

CaolicTBa BHTpONMH. BEpoSITHOCTHOE ONpeeIEeHNE SHTPOIINH.
Tperbe Hauaa0 TEPMOAVMHAMHUKH.

TepMmoanHamMuueckue GyHKIUH.

CootHomenust MakcBesia.

OO6ue kpuTepun TepMoanHamuueckon ycrounoctH. [Tpunnun Jle-1llarense-bpayna.
OcHoBHBIE (HOPMYITBI MOJIEKYISIPHO-KUHETHYECKONW TEOPHH.
PeanbHbIe ra3bl.

VYpaBuenue Ban-nep-Baannca.

W30TepMBbl H1eanpHOrOo rasa.

BnytpeHnnss sHeprus rasa Ban-nep-Baanbca.

Dddext Ixoymnsa-Tomcona.

®da3oBble MPEeBpaIICHUS.

VYcnoBus paBHoBecus (as.



34. Ypasuenue Knaiineitpona-Knaysuyca.

35. TpoliHas ToYKa.

36. lmarpaMMa COCTOSIHUSI.

37. da3oBbIC MEPEXOIBI IEPBOTO M BTOPOTO POJIA.

38. SBneHus nmepeHoca.

Pazoen «QJIeKmpuuecmso U maznemusm)

1. BexTop HanmpsyKEHHOCTH IEKTPUIECKOTO MOJIS.

2. TlpuHIUI Cynepro3UIIUH FIEKTPUIECKUX MOJIEH.

3. TloTok BekTOpa HANPSHKEHHOCTH AJIEKTPHYECKOTO TIOJISL.

4. Teopema Octporpazackoro-I'aycca B uHTerpasibHOMN 1 qud hepeHIranbHoM hopmax.
5. Pabota cui 31eKTpoCcTaTHYeCKOro MoJIs.

6. IloTeHImMan AIEKTPUIECKOTO OIS,

7. HopmupoBka moTeHnuana 3MeKTPUIECKOTO OIS,

8. CBsi3p MOTEHIIMANIA M HANIPSHKEHHOCTH DIIEKTPUYECKOTO TIOJISL.

9. [upkynsuus BeKTOpa HaPSHXKEHHOCTH AJIEKTPOCTATUYECKOTO TOJIS.
10. DHeprust cUCTEMBbI AMEKTPUUECKUX 3apsI/I0B.

11. DHeprust B3aMMOAECHCTBHS 3aps10B.

12. CoOcTBEHHASI YPHEPTUS CHCTEMBI 3aPSIOB.

13. Dueprus snexTpocTaTHueckoro moiisi. OObeMHas MIIOTHOCTh SHEPTUH SJIEKTPOCTATHUECKOTO
HOJISL.

14. CBsi3p MEXTy 3apsI0M U TTOTEHITMATIOM MPOBOHHKA.

15. EMKOCTb yeIUHEHHOTO IPOBOJIHUKA.

16. Konnencaropsl. EMKOCTB Mmi10cKor0, c(hepuyeckoro 1 HMIMHAPUIECKOTO KOHIEHCATOPOB.
17. DHeprus 3apsKEHHOTO KOHIEHCATOpa.

18. Cuubl, neiicTByIOIINE Ha TPOBOTHUK B SJICKTPUIECKOM IIOJIE.

19. Bekrop nosisipu3aum.

20. CBoOOHBIE U CBSI3aHHBIC 3aPSIbL.

21. CBsi3b BEeKTOpa MOJISPU3ALIUYU CO CBSI3AHHBIMH 3apsi1aMHu.



22. BEKTOp AIEKTPUIECKON MHITYKITHH.

23. JludeKkTpudecKkast POHUIIAEMOCTh U JMAJICKTPHYECKasi BOCHPUUMYHUBOCTD BEIIECTBA.
24. MarepuaibHble YPaBHEHUS JIJIsl BEKTOPOB JIEKTPUYECKOTO TTOJIS.

25. DneKTpoHHAs TEOpUs NOJSAPU3ALUHN TUIIICKTPUKOB.

26. HenomsipHble AUAIEKTPUKH.

27. ®opmyna Knayzmyca-MocoTTH.

28. TonspHbIE TUATIEKTPUKH.

29. Oynkuus JlanxkeBeHa.

30. [Monsipu3anyst MOHHBIX KPUCTAIUIOB.

31. 3akon Oma B uHTErpaibHOU 1 AuddepeHnInanbHon Gopmax.

32. PaGora 1 MOLIHOCTH TOKA.

33. 3akon Jlxoyns-Jlenna B uHTErpanbHoi u quddepeHnnansHoi Gopmax.
34. Croponnue cuibl. D/(C.

35. 3akonsl Kupxrodga.

36. 3axon bruo-Casapa-Jlamaca u ero mojeBasi TPaKTOBKA.

37. BekTop HHAYKLIMU MarHUTHOTO MOJIS.

38. [leiicTBue MarHUTHOrO moJist Ha Tok. Cuna Amnepa.

39. Teopema O WUPKYISIIAM BEKTOpAa WHAYKIUM MAarHUTHOTO TIONST B HWHTETPATbHOH U
muddepeHManbHON hopmax.

40. BekTOp HAaMarHU4EeHHOCTH U €T0 CBSI3b C MOJICKYJISIPHBIMHA TOKAMH.

41. BekTop Hanmps>KEHHOCTH MarHUTHOTO TIOJIS.

42. MarauTHast IpOHUIIAEMOCTh M MarHUTHAsI BOCIIPUUMUYNBOCTh BEIIECTBA.
43. MaTepualibHOW ypaBHEHHE /17151 BEKTOPOB MarHUTHOTO T1OJIS.

44, 3ak0oH SJEKTpOMArHUTHOW HWHAYKIUH Dapanes B HHTETpadbHOW W nuddepeHImanbHon
dopmax.

45. TlpaBuno Jlenmna.
46. NHIyKIMOHHBIE METOIbI M3MEPEHUS MarHUTHBIX TTOJICH.
47. Toxu ®yko.

48. MarHuTHast SHeprus KOHTypa C TOKOM.



49. MarauTHasi SHEPTUs COBOKYITHOCTH KOHTYPOB C TOKOM.

50. DHeprus MarHUTHOTO TTOJIS.

51. O0bemMHas MIOTHOCTh YHEPTUU MArHUTHOTO MOJIS.

52. DHeprusi MarHUTHOTO TOJISI B BELIECTBE.

53. IIpoBoHUKH.

54. OcHOBHBIE MOJIOKEHHSI KIIACCHYECKOM 3JIEKTPOHHOM Teopuu nmpoBoaumMocTH Jpyne-Jlenna.
55. Onwitel Tonmvena u CThroapTa.

56. 3akonsl OMa u J[>oyns-JIeHna B ki1accuyeckoil Teopuu.

57. DIeKTpOMarHuTHOE MOJIE.

58. YpaBuenus Makcsea.

59. Tok cMmereHus.

60. BuxpeBoe 371eKTpuyecKkoe moJie.

61. B3auMHbIC IpeBpaIeHUs IEKTPUISCKOTO U MATHUTHOTO TTOJICH.

62. YpaBHeHust MakcBeiia B MHTETpaIbHOM 1 qud depeHInaIbHoi Gopmax.

Pazoenvt «Koneoanusa u éonnvt. Onmuxay

1.

2.

Buast KoJIeOaTeIIbHBIX MpouecCcoB U CUCTEM.

OO1iee ypaBHEHUE JIMHEHHBIX KOJIEOATEIbHBIX CUCTEM C OJJHOW CTeneHbI0 cBO0OIbI. [Ipumepsl.
nmapaMeTphl, XapakTepU3YIOIIUe JHWHEHHbIE KoJeOaTelbHbIe CHUCTEMBI C OJHOW CTENEeHBIO
cBOOO/IbI, YpPaBHEHUE JIBUKEHHUS, 3aKOH JIBH)KEHHUSL.

CBoOomHBIE HE3aTyXaIoIKUe TApMOHUYECKHE KOJICOAHWS JTUHEHHOTO OCIIIIIATOpA C OJHON
CTCIICHBIO CBO60)II)IZ YPaBHCHUEC JBWKXCHHA, 3aKOH JIBHKCHUSA, aMIIJIMTYyJa, (1)333, Ha4dYaJIbHas
¢aza, yacToTa, poJib HAYAIbHBIX YCIOBUH. [IpuMepsl.

3HepreTquc1<He COOTHOIIICHUA HpI/I CBO6OI[HI)IX He3aTyxa}0me FapMOHI/I‘—IeCKI/IX KOHe6aHI/I$IX
JUHEWHOTO OCIIIISATOPA C OJTHON CTETIEHBI0 CBOOOIbI. BBIBOT ypaBHEHUS ABMKEHUS U3 3aKOHA
coxpaHeHus sHepruu. [Ipumepsr.

CBoOoiHBIE KOJIEOaHUS JMHEMHOIO OCILIILISATOpAa C OAHOW CTENEHbI0 CBOOOMBI: ypaBHEHUE
JBIDKEHUS, 3aKOH JIBWXKCHHS, aMIUIMTyjAa, (as3a, HauvanbHas ¢a3a, cOOCTBEHHas 4YacToTa,
KO3 PUIIMEHT 3aTyXaHUsl, pOJib HaualbHbBIX ycI0BUH. [Ipumeps.

XapaKTepUCTUKU 3aTyXalluX KojiebaHui: Kodh(HUIMEHT 3aTyXaHus, JorapuMUYECKHA
JIEKPEMEHT 3aTyXaHus, J0OpoTHOCTh. Onpenenenus U GU3NIECKUN CMBICI.

dazoBast TNIOCKOCTH, (Pa30Basi TPACKTOPHSL.



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

Cnioco0Osl TIpeACTaBICHUSI TAPMOHUYECKUX KOJIEOAHHI: METOJI BEKTOPHBIX JMAarpamMm, METO/T
KOMIUIEKCHBIX aMILUIUTY 1. DU3NUECKUI CMBICT MHUMOM 4aCTOTBHI.

BreiHyX/1eHHBIC KOJIeOaHUs 10 JCHCTBMEM TrapMOHHMYeckol cwmibl. OOImiee pernieHue
HEOJTHOPOJHOTO ypaBHEHUS. AMIUTUTY1a ¥ (pa3a BBIHYKICHHBIX KOJIeOaHUH.

Pe3onancHas kpuBas. [loHsTHS pe30HaHCca, pE30HAHCHON YacTOTHI, TOJIYIIMPUHBI PE30HAHCHOM
KpHUBOH. [/IBa mpaBuiIa MOCTPOEHUS PE30HAHCHBIX KPUBBIX JUIsl MEIJIEHHBIX Kostebanuii. da3oBast
KpHBasl.

[lepexoHble TPOLECCHI: pELICHHE YpaBHEHUS BBIHYKICHHBIX KojeOaHUN MMoja JAelcTBUEM
FapMOHMYECKON CHIJIBI C Y4YETOM IEPEeXOJHBIX IPOIECCOB, BpeMs YCTaHOBIIEHUs. BiusHue
JOOPOTHOCTH CHCTEMBI Ha MPOLIECCH] YCTAHOBJICHUSI.

[Tpunumn paauocsszu. BpeMeHHON MOIX0/] K aHAIM3Y CUTHANA.

Briny>xneHnbie kone0aHus Mo AeicTBUEM HerapMOHHUYECKO# cuiibl. CeKTpaIbHbIA MOAX0 K
aHAJIM3Yy CUTHAlA: MPHUHIMII CIEKTPAIbHOrO aHanuza, psang Dypwe, koddpduiument nepenayw,
CIIEKTPAJIbHBIC THarPaMMBlI.

[IIupuna criekTpaibHON KpuBOil. KpuTepuii oNTUMaNIbHOTO MpUeMa Ha SI3bIKE CIIEKTPOB.

KonebaTenbHbIE CHCTEMBI C JABYMs CTemeHSMH CBOOOIbI. [lpumepsl. [loHsATHs cTeneHn
CBO0OO/IbI, TAPIHAIBHBIX CUCTEM, HOPMAJIbHBIX KosieOanuii. OO0mmii Bua auddepeHaibHbIX
YpaBHEHUN, OMHUCHIBAIOIINX KOJEOAaHUS CHUCTEMBI C JBYMs CTENEHsSMU CBOOOIB. Mertoa
pelIeHusl.

Pemenne nuddepeHnnanbHbIX YpaBHEHUI, ONMUCHIBAIOIIMX KOJeOaHHs CHUCTEMBI C JBYMs
CTETIEeHsIMH CBOOO/ bl HAa MPUMEpPE ABYX KOJIEOATENIbHBIX KOHTYPOB C UHIYKTUBHOMN CBS3b10. Posb
HayanbHbIX ycnoBuil. Koagduuuent pacnpenenenus.

KBEBI/ICTaI_II/IOHapHBIC Toku. WMpeanpHoeE CONMPOTUBJICHUEC, HACAIbHAasA CEMKOCTb, HACAJIbHAA
HHAYKTHBHOCTD. 3akonsl OMa u KI/IpXI‘O(l)a JIJIsI MTHOBEHHBIX 3HAYE€HUM TOKOB U HaprI)KeHHﬁ.
HpHMep MPUMCHCHUA 3aKOHOB JJII pacdeTa 3JICKTPUICCKUX CXEM.

I/IMHC,Z[aHC. KommnnekcHbIiH HUMIICIaHC. AxTuBHOC U PCAKTUBHOC COIIPOTHUBIICHUS.
ZIBYXHOJ'IIOCHI/IKI/I. I/IMHe}IaHCBI OCHOBHBIX ABYXITOJIIOCHHUKOB.

3akonbl Oma u Kupxroda s rapMOHUYECKUX TOKOB W HaIpsKeHUH. MTHOBEHHbIE TOKU U
HaIPsKEHUS MPHU MOCIEA0BATEIEHOM U ApAJIJIEIIbBHOM COEIMHEHHUH ABYXITOIFOCHUKOB. [ Ipumep
IIPUMEHEHN 3aKOHOB JJIs pacyeTa Lernel IepeMEeHHOr0 TOKA.

3axonbl Oma u Kupxroda 17151 rapMOHHYECKUX TOKOB U HampsbkeHuid. KoMrekcHbli nummneaanc
IIOCJIETOBATEIBHOTO M MAPAUIEIBHOIO COEIMHEHMS JIBYXIIOJIFOCHUKOB. [Ipumep npumeHeHns
3aKOHOB JJIS PacyeTa Lenel IEPEMEHHOr0 TOKA.

Pacuer nocnenoBaTenbHOT0 Kojae0aTeNbHOrO KOHTYpa. Pe3oHaHCcHbIE KpHUBbBIE KOJI€0aTEIbHOIO
KOHTYpa.
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YerpipexnomocHukd. KomrmekcHpiii koddduiment nepemaun. AUX, OUYX. [IpumeHeHus
YETBIPEXIIOIOCHUKOB. [IpuMephl cxem.

[TocnenoBarenbHBIN KOJIEOATEIBLHBIN KOHTYP KaK YeThIpeXmoatocHuk. AUX, OUX.
®dazoBpamarenu. Marerpupyomas u auddepeHunpyromas HenoyKu.

PabGora B nienu nepemenHoro toka. [loHsarrne MruoBeHHONM MOIIHOCTH. DHU3NYECKUI CMBICIH.
MrHoBeHHasi MOIITHOCTh B IIETTH TAPMOHUYECKOTO TOKa. I'padyku MrHOBEHHOM MOIIIHOCTH MPH
pa3iInyHbIX [].

[Tousitue cpeanedt MomHOCTH. Pusnueckuit cmbici. CpenHsss MOIIHOCTh B LENH
rapMOHHMYECKOro TOKa. CpeHsiss MOIIHOCTb, BBIACIISAIONIASACS HA OCHOBHBIX JBYXIOJIOCHUKAX.
AKTHUBHBIE U PEaKTUBHBIC 3JIEMEHTHI. [Ipobiema coso.

OddextuBHblii ToKk U 3dexkTuBHOe HampspkeHne. Dusmueckuit cmbicn. Belpakenus ans
¢ dexTrBHOrO TOKa M 3(G(HEKTHUBHOIO HANPSHKEHHS] B CIydae TapMOHUYECKHMX TOKOB H
HanpsHKEHUH.

BripaskeHue 11 CpeIHEH MOITHOCTH B KOMILIEKCHOHM (hopMe. AKTUBHAS, pEaKTHBHAS U TOJIHAS
MonrHocTH. Pu3nyeckuii CMBICII.

MrHoOBEHHEIE U CpCAHUC 3HAYCHUA 3Hepm1?1 QJICKTPUYECCKOI'O II0JII KOHACHCATOpa B LCIIU
TapMOHHUYCCKOI'O TOKaA. MrHoBeHHBIE CpCAHUC 3HAYCHUA BHGPFHﬁ MAarauTHOTI'O IIOJISI KaTyIIKU
B CTIM TapMOHHUYCCKOI'O TOKA.

Bonna. YpaBHenue BoiHbl. BOTHOBOM BEKTOP, BOJIHOBOE 4nCII0. Pa3oBasi CKOPOCTh BOJIHBI.
®poHT BoaHBL. BonmHoBoit BekTop. [lmockue. nunuHapuyeckne, chepuieckue BOJIHHI.
CkansipHble U BEKTOpHbIE BOIHBL. [lomsipusanust BoaH.

Oddext lomnepa nms akyCTUUECKUX BOJH.

BonHoBoe ypaBHEHHE.

Crosune BOIHBIL. DHEPrUs CTOSIYMX BOJIH. Y 3J1bI U IyYHOCTH.

BonHoBoe ypaBHEHHME MPOJIOJIBHBIX BOJH B TOHKOM CTep)kHE. BoiHOBOE compoTuBIIEHHE.
@da30Bast CKOPOCTh YNPYTrOW BOJHBI.

OOBemMHas MIIOTHOCTh SHEPTUU YIIPYTOM BOJHBI B TOHKOM CTEPIKHE.
ITorok 3Heprun ynpyroi BosiHbl. Bekrop YMoBa. IHTEHCUBHOCTH BOJIHBI.

BonHoBoe ypaBHeHMe ympyroi BOJHBI B Tra3e (aKycTU4Yeckue BOJHBI). BomHoBOe
COIPOTHBIIEHUE aKyCTUUYECKOU BOJIHBI. Da30Bast CKOPOCTh aKyCTHUECKON BOJIHBI.

CKopocTh 3ByKa B BO3yXe (MIpUOIIKEHUS M30TEPMUIECKON U ainadaTHIeCcKoi aTMocdephl).
DHeprusi aKyCTHYECKUX BOJTH.

BonHoBoe ypaBHeHHE MONEPEYHBIX YIPYTHX BOJIH B CTPYHE.
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OTtpakeHne W TPEIOMIICHHE YNPYTHMX BOJH Ha TPaHUIIE IBYX CpeA. | paHWYHbBIE YCIIOBHS.
KoadduumeHTs! 0TpakeHus: 1 MPOXO0KICHHS.

Penrenne BOJTHOBOTO YpaBHEHHUS  MPOJOJILHBIX BOJH B TOHKOM cTepkHe. HopmanbHble
(cobcTBeHHBIE) KOJIEOAHUS YIPYTHX CPEl.

Penrenue BOJTHOBOTO ypaBHEHHS IMOMEPEUYHBIX YIPYTUX BOJH B CTpyHE. | paHHUYHBIC YCIOBUSI.
OOGepTOHBI.

Hucnepcus. ['pynnoBasi ckopocTs BoJiH. Dopmyia Panest.
BonHoBoe ypaBHeHHE 11 CBOOOHBIX 3JIEKTPOMArHUTHBIX BOJIH.

Pemienne BONHOBOTO ypaBHEHHUS Ui CBOOOJHBIX DJIEKTPOMATrHUTHBIX BOJIH. YpaBHEHUE
AIIEKTPOMArHUTHON BOJIHBL. BOIIHOBOE CONMPOTHBIIEHUE AIIEKTPOMArHUTHON BOJHBI, (ha3zoBast
CKOPOCTb, I10Ka3aTelb IIPEIOMIICHHUS.

Honxpmaum{ OJICKTPOMAardMTHBIX BOJIH. ITmockocTh noJiipu3anuu BHGKTpOMaFHHTHOﬁ BOJIHBI.
3akoH Mamtoca. CteneHpb NoJIspU3aluu 3JIEKTPOMAarHUTHBIX BOJIH.

OHeprus MeKTpoMarHuTHeIX BosiH. Bekrop [loitnTunra. Teopema IlolinTuHra.
[IIxana 31eKTPOMarHUTHBIX BOJIH.

OtpakeHue W NPEIOMIIEHHUE DJIEKTPOMATHUTHBIX BOJH. ['paHWYHBIE YCIOBMS JUIsl BOJHOBBIX
BEKTOPOB W AaMIUIMTYA. AMIUIMTYAHbIE KO3()(DUIMEHTBl OTpaXEHUS U MPOXOXKICHUS.
WuTerpanbHble K0O3()PUIMEHTHI OTPaXKEHUS U MPOXOKICHUS.

SIBnenue bprocrepa. Yron bprocrepa.
ITonHOE BHYTpEHHEE OTpaKECHHE.

WnTepdepenius ckanspHblx BosH. HTEeppepeHmonnbiil wieH. MHTepdepeHius miockux u
chepruecKux BOJH.

WUnTtepdepeHiuss  27€KTpOMarHuTHbIX  BoiaH.  WHTepdepenuumonnas cxema  IOwnra.
UntepdepeHnimonHas KapTMHa Ha OOJBIIOM PpacCTOSHUU. OHEpPrus HUHTep(epeHIH.
Koopaunats! MmakcumymoB. Uncio nosioc uarepdepennu. BugHocTs.

Metoapl HaOmoIeHNs MHTEP(PEPEHIIMOHHBIX KapTHH: MOJOCHl PAaBHOTO HakjoHA. BiusHue
HEMOHOXPOMAaTUYHOCTH CBETa Ha HHTEPPEPEHIIMOHHYIO KAPTHHY.

Metoapl HabmOeHUST UHTEPPEPEHLIMOHHBIX KapTUH: MOJOCHl paBHOW TONIIMHBI. BiusHue
HEMOHOXPOMAaTUYHOCTH CBETa Ha HHTEPPEPEHIIUOHHYIO KAPTHHY.

Metonel  HaOmoneHuss uHTeppepeHUUOHHbIX KapTuH: Konbma Heiorona. BrusHue
HEMOHOXPOMAaTUYHOCTH CBETa Ha HHTEPPEPEHIIMOHHYIO KaPTHHY.

Metonpl HabmoneHus WHTEPPEPEHIIMOHHBIX KapTuH: 3epkano Jlnmoima. BriusHue
HEMOHOXPOMAaTUYHOCTH CBETa HA HHTEPPEPEHIIMOHHYIO KaPTHHY.
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Metonpl HaOmonaeHUss WHTEp()EPEHIUOHHBIX KapTuH: Oumnpusma Openens. Buusawne
HEMOHOXPOMAaTUYHOCTH CBETA HAa MHTEP()EPEHIIMOHHYIO KApTHHY .

Metonsl HabOmoaeHUS UHTEPPEPEHLUUMOHHBIX KapTHH: Ousepkaia Openens. Bnusnue
HEMOHOXPOMAaTUYHOCTH CBETA HAa MHTEP()EPEHIIMOHHYIO KApTHHY .

Mertonpl  HaOMIOJEHUS  MHTEPPEPEHIMOHHBIX  KapTWH: Ounmna3a buite.  Bnusawue
HEMOHOXPOMATUYHOCTH CBETa HA HHTEPPEPEHIIUMOHHYIO KAPTHHY.

KorepentHocts. HeoOxoanmble ycinoBus HHTEPPEPEHITUN.

HnuTepdepeHiins HEMOHOXPOMATUYECKUX BOJH. BpemeHHas korepeHTHOCTh Bpems u minna
BPEMEHHON KOT'€pEHTHOCTH.

WnTepdepenius oT MpOTSHKEHHOro HMCTO4YHMKA. [IpocTpaHCTBEHHas KOrepeHTHOCTh JlimuHa
IIPOCTPAHCTBEHHOM KOTEPEHTHOCTH.

CBsi3p mapaMeTpoB MPOCTPAHCTBEHHOW W BPEMEHHOM KOTEPEHTHOCTH CO CIIEKTPAJbHBIMU
XapaKTEPUCTUKAMU.

Hudpaxuus. [punnun Irolirenca-®penens.

Hudpakuuss Dpenensi. 3oubl Dpenens. [udpakuus PpeHens Ha KPYrJoM OTBEPCTHH.
3aBUCHUMOCTh MHTEHCUBHOCTH LIEHTPAJIBHOIO MAaKCUMyMa OT pacCTOSHUS JO0 TOYKHU
nabmonenus. Crimpans Openens. [1satrHo [lyaccona.

Hudpakuus Openens Ha menu. 3oubl Hlyctepa. Cniupans KopHhto.
['panutel npuMeHUMOCTH TudpakimoHHbIX Gopmyn Openens. Jnuna Panes.

Hudpakuus Dpaynropepa. Hudpaxuus Dpaynropepa Ha 1menud. Belpaxenue ans
MHTEHCUBHOCTH U PAKIIMOHHOMN KapTHHBI HA KpaHeE.

Hudpakuuonnas pemerka. Ilapamerp pemerku. BbolpaxkeHue a1 HHTEHCHBHOCTH
TU(pPakIMOHHOW KapTUHBI Ha 3kpaHe. LlleneBoit n pemerounsiii MHOXUTENU. LleHTpanbHbIH
MaKCHUMYM, IJIaBHble MaKCUMYMBI, TOOOYHbIE MaKCUMYyMbI. KoopinHATBI MAKCUMYMOB.

JudpakimoHHas pemeTka Kak CleKTpaJIbHbIA Tpubop. YcioBue pasperieHus 1udpakimoHHONR
KapTHUHBI OT HEMOHOXPOMAaTHYECKOTO UCTOYHHKA.

OlKoHaN. YpaBHEHNE DUKOHAIIA.

5. Ob6pa3oBaTebHbIEC TEXHOJIOTHH

1) meToanKa «BOIPOCHI U OTBETHIY;

2) BBINIOJTHEHHE MPAKTUYECKOTO 3a/IaHUsl Y TIOCKH;

3) MHIMBUAyallbHAs paboTa HA/I MPAKTUYECCKUM 3aJaHHEM;
4) paboTa B mapax Hajl IPaKTHUYECKUM 3a/IlaHUEM;

5) paboTa B MaJIbIX TPyIIax HaJ MPAKTHUYECKUM 3aJIlaHuEM;

6.

DoHJ OLIEHOYHBIX CpeaACTB AJIsA HpOMe)KyTOqHOﬁ aTTeCTAllMi IO AU CHUIIJIMHE

IlepedyeHb KOMIOETCHIMH BBINYCKHHKOB 06D330BaTeHBHOﬁ OporpaMMbl ¢ YKa3aHHUEM PE3VYJIILTATOB

06V‘-I€HI/I5I (3HaHHﬁ, YMCHHHI BHaHGHHﬁ), XAPAaKTCPU3VIOINUX OTAIlbl UX d)ODMI/IDOBaHI/ISI, OIMHUCAaHHuC




noKa3aresnei U KpUTepreB OILICHUBAHMS KOMIIETEHIIMN Ha Pa3IMyYHbIX dTanax ux GOpMUPOBAHUS

ITK-1. CriocoOHOCTh MPUMEHSTH (GyHIaMEHTAIBHBIC IPEACTABICHUS O (PU3HUECKUX SIBICHUSIX

JUISL TOCTHKEHUS TpeOyeMBbIX (yHKIIMOHATIBHBIX KaueCTB MPHUOOPOB, CXEM U YCTPOHCTB

ANEKTPOHUKH MHAHOAICKTPOHUKHU

(ITK-1) 3nath hyHIaMeHTaIbHbIC OHSITHS, 3aKOHBI M MOJICITH (DU3HKH.

(ITK-1) YMeTh mpUMEHSTh 3aKOHBI U MOJENH (DU3HUKU /ISl pEeHICHHS MPOPECCHOHAIBHBIX 3a/1a4.
(ITK-1) Bnanmets HaBbIKaMH pelICHUS 3a/1a4, OCHOBBIBAsICh HA 3HAHUSX, [TOJIyYEHHBIX B XOJI€
OCBOCHUS JUCIUILTUHBIL.

6.1 Onucanue MWIKaJ OLEHMBAHUS

Kputepun oneHok 3a4era:

3aumeHo — YCIIEUTHOE BHIMOTHEHNE MTPAKTUUECKUX 3aaHH, BBIIAHHBIX MIPENoAaBaTesieM, BlaJeHIe
MPOrPaMMHBIM MAaTE€pPUAIOM, TIOHMMAaHUE CYIIHOCTH PAacCMATPUBAEMBIX MPOIECCOB W SIBICHHIA,
YMEHHE CaMOCTOSTEIbHO 0003HAYUTh TOYKH aKTUBHOT'O POCTa HOBOT'O 3HAHUSI.

He 3aumeHO — HEBBIIOJIHEHUE MPAKTUYCCKUX 33JaHUH, BBIJAHHBIX NPENOJaBaTeieM, IOJTHOE
HEMOHMMaHWE CMbICIIa TPOoOJieM, HE JOCTAaTOYHO TOJHOE BiaJleHWE TEPMHUHOJIOTHEH, HEyMEHUe
CaMOCTOSITEIIbHO 0003HAYUTh TPOOJIEMHBIC CUTYAIIHH.

6.2 117 oueHUBAHUSA Pe3yJIbTATOB 00y4eHHsI B BU/le 3HAHUI MCNOJIL3YIOTCS CieqyIolue
NpoueAypbl H TEXHOJIOTHH:

® UHAMBUIYaIbHOE cCOOEceJOBaHUE,

® [IMCbMEHHBIE OTBETHI HA BOIIPOCHI.
6.3 1111 oueHMBAHUSA Pe3y/IbTATOB 00y4eHHsl B BU/de YMEHWIi U BJAJCHUI MCII0JIB3YIOTCS
cjeayionue Npoueaypbl H TEXHOJIOTHH: TPAKTHYECKIE KOHTPOJIbHBIC 3a1aHusl. THIIBI
IPAaKTUYECKUX KOHTPOJIbHBIX 3a/laHUM:

® YCTaHOBJICHHME MOCJIEI0BATEIBHOCTH (OMUCATh AITOPUTM BBIITOJHEHUS ACUCTBUSA),

e yKa3aTh BO3MOKHOE BIMSIHUE (PaKTOPOB Ha MOCIEICTBUS pealn3allui YMEHUS U T. 1.

TumnoBele KOHTPOJIbHBIE 3aJlaHUs WM WHBIE MaTepualibl, HEOOXOAUMBbIE JIJIS OLIEHKHU pe3yJIbTaToB
0o0y4eHHs, XapaKTepU3YIOUIUX 3Tanbl (OPMUPOBAHUS KOMIETEHUMH M (MJIM) IJIE UTOrOBOTO
KOHTPOJIs c(pOPMUPOBAHHOCTH KoMIeTeHIMH. (B npuosxenun)

6.4 Metoanyeckrie MaTepHallbl, OTIPEIEISIONINE MTPOIEAYphI olleHnBaHus. (B nmpuioxenun)

7. YueOHO-MeTOAMYecKoe U HHPOPMALIHOHHOE o0ecniedeHUe AUCHUILINHBI «Pemenne
3aja4 no oduieii puznke»
a) OCHOBHas JIMTepaTypa:

Pazoen «Mexanuka»

1. MarseeB A.H. Mexanuka u Teopust oTHocuTensHOCTH. M.: Bricmias mkona, 1976.
http://www.lib.unn.ru/php/details.php?Docld=239865

2. Crpenkos, C.I1. Mexanuka [ DIeKTpOHHBIN pecypc] : yuel. mocodue — DIeKTPOH. JIaH. —
Cankr-IlerepOypr : Jlanb, 2005. — 560 c. — Pexum nocryma:
https://e.lanbook.com/book/589

3. Cusyxun /JI.B. O6mmii kypc ¢usuku. T.1. Mexanuka. M.: Hayxka, 1989.
http://www.lib.unn.ru/php/details.php?Docld=465658

4. COopnuk 3ama4 no oomemy kypcy pusuku. B 5 ka. Ku. [. Mexanuka [ DnekTpoHHBIN pecypc]
/ Ctpenkos C.I1., CuByxun /I.B., Yrapos B.A., flkoBnes N.A.; ITox pen. M. A. fkosnesa. - 5-
e u3z., crep. - M. : DU3MATIINT, 2006. -
http://www.studentlibrary.ru/book/ISBN5922106023.html



. Uponos, N.E. 3amaun o o6mieit ¢pusnke [IIeKTpOoHHBINA pecypc] : yuebd. mocodbne —
OnektpoH. gad. — Caunkr-IlerepOypr : Jlanb, 2016. — 416 c. — Pexxum noctyna:
https://e.lanbook.com/book/71750

. O6mmii puzmueckuii mpakTUKyM. Mexanuka: [y4e0. mocobue st pu3. CenuaibHOCTeH yH-
ToB]. - M.: I3a-Bo MI'Y, 1991. - 269, [1] c.
http://www.lib.unn.ru/php/details.php?Docld=10248

. WBeponora B.U. (pen.) ®uszndeckuii mpakTUKyM. MexaHuKa U MOJICKYJIsipHas (pusuka (2-
u3n.). M.: Hayka, 1967 http://eqworld.ipmnet.ru/ru/library/books/Iveronoval967ru.djvu

. ®amgneeB M. A. - DemeHTapHas 00paboTKa pe3yIbTaToOB IKCIIEPUMEHTa: yueb. mocodue. - H.

Hogropon: U3n-Bo Huxerop. roc. ya-ta, 2004. - 120 c.
http://www.lib.unn.ru/php/details.php?Docld=467611&DB=1

Pazoen «Tepmoounamuka u MoneKyaapuan pu3uka,

MartseeB A.H. MonekynsipHas ¢pusuka. M.: Beicias mkomna, 1981.
http://www.lib.unn.ru/php/details.php?Docld=259889&DB=1

CusyxuH /[.B. O6muii kypc pusuku. T.2. TepMoanHamMuKka u MoJIeKyJsipHas Gpusuka. M.:
Hayxka, 1990. http://www.lib.unn.ru/php/details.php?Docld=66961&DB=1

COopHuk 3a1a4 o obmemy Kypey ¢usukn. Kaura |l. Tepmonunamuka u MOJIeKyJIspHas
¢uzuka [OnextponHsbIi pecypc] / 'mu3oypr B.JL., Jlesun JI.M., CuByxun /1. B., SIkoBnes
N.A.; Tlog pea. A. B. CuByxuHna. - 5-e u3z., crep. - M. : ©DUSMATIIUT, 2006
http://www.studentlibrary.ru/book/ISBN5922106031.html

Uponos, N.E. 3agauu no obuieit pusuke [InekTpoHHBIN pecypce] : yued. mocodbre —
OnextpoH. naH. — Cankr-IlerepOypr : Jlanp, 2016. — 416 c. — Pexxum nocryna:
https://e.lanbook.com/book/71750

WBeponosa B.U. (pex.) ®usznueckuii mpaktukyM. MexaHuka 1 MoJieKyJisipHas pusuka (2-e
u3za.). M.: Hayxka, 1967 http://eqworld.ipmnet.ru/ru/library/books/Iveronoval967ru.djvu

DanneeB M. A. - DnemeHTapHas 00padoTKa pe3yIbTaTOB dKCIIepUMeHTa: y4uel. mocodue. - H.
Hosropoa: N3n-Bo Huxerop. roc. yn-ta, 2004. - 120 c.
http://www.lib.unn.ru/php/details.php?Docld=467611&DB=1

Pazoen «Inekmpuuecmeo u macnemuzm»

Kanamnukos C.I'. Dnekrpuuectso. M.: Hayka, 1985.
http://www.lib.unn.ru/php/details.php?Docld=78069&DB=1

. MarseeB A.H. DnextpuyectBo u maretusM. M.: Bricias mkona, 1983.
http://www.lib.unn.ru/php/details.php?Docld=301122

CusyxuH /[.B. O6muii kypc pusuxu. T.3. DnexrpuyectBo. M.: Hayka, 1983.
http://www.lib.unn.ru/php/details.php?Docld=66964&DB=1


http://eqworld.ipmnet.ru/ru/library/books/Iveronova1967ru.djvu
http://eqworld.ipmnet.ru/ru/library/books/Iveronova1967ru.djvu

Coopnuk 3a1a4 o obmiemy kypey ¢usuku. B 5 1. Kaura |ll. DnektpudecTBo 1 MarHeTusm
[DnexTponnstii pecypc] / Crpenkos C.I1., Cuyxun [1.B., Xaiikuna C.3., Dneiun U.A.,
Sxosnes U.A.; ITox pen. . A. Slkosnesa. - 5-e uzz., ¢ tep. - M. : DUSMATIIUT, 2006. -
http://www.studentlibrary.ru/book/5-9221-0604-X.html

®dannees M. A. - DnemeHTapHas 00paboTKa pe3yIbTaTOB IKCIIEpUMEHTa: yael. mocoowue. - H.
Hogsropoa: M3a-so Huxkerop. roc. yu-ta, 2004. - 120 c.
http://www.lib.unn.ru/php/details.php?Docld=467611&DB=1

Pazoenvt «Koneoanus u éonnvi. Onmuxa»

. JlanacGepr I'. C. - Ontuka: [ana ¢us. crienuanbHOCTeH By30B]. - M.: Hayka, 1976. - 926 c.
http://www.lib.unn.ru/php/details.php?Docld=81332&DB=1

MarseeB A.H. OnTuka. M.: Beiciias mxko:a, 1985.
http://www.lib.unn.ru/php/details.php?Docld=342145&DB=1

CuByxuH /[.B. O6muit kypc pusuxu. T.4. Ontuka. M.: Hayka, 1980.
http://www.lib.unn.ru/php/details.php?Docld=66967&DB=1

®u3nuecKkuil NpakTUKyM. DieKTpuuecTBo U ontuka. [lox pen. Useponosoit B.M. M.: Hayka,
1968. http://eqworld.ipmnet.ru/ru/library/books/Iveronoval968ru.djvu
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0) AONOJIHUTENbHAS JINTepaTypa:
Pazoen «Mexanuka»

Oeitnman P., Jleitton P., Conyne M. @eitnmanoBckue Jiekiuu o gusuke. M.: Mup, 1965-
1967. Tom 1. CoBpemMeHHas HayKa O IPUPOAE. 3AKOHBI MEXaHUKH.
http://eqworld.ipmnet.ru/ru/library/books/FejnmanLejtonSends_t1 1965ru.djvu

Oeiinman P., Jleitton P., Conne M. @eitnmanoBckue ekiuu o gusuke. M.: Mup, 1965-
1967. Tom 2. IIpocTpaHcTBO, BpeMs, IBUKEHUE.
http://eqworld.ipmnet.ru/ru/library/books/FejnmanLejtonSends_t2_1965ru.djvu

. Xaitkun C.D. ®usnueckne ocHOBBI Mexannku. M.: Hayka, 1971.
http://www.lib.unn.ru/php/details.php?Docld=240273

Pazoen «Tepmoounamuka u monexyaapnasn pusuxa»

. bazapos WN.II. Tepmoaunamuka. M. Beiciias mkomna, 1991.
http://www.lib.unn.ru/php/details.php?Docld=430195&DB=1

Hponos U.E. ®uzuka makpocucrem. M.: BUHOM. Jlabopatopust 3Hanuii, 2010.
http://www.lib.unn.ru/php/details.php?Docld=466672


http://www.studentlibrary.ru/book/5-9221-0604-X.html
http://eqworld.ipmnet.ru/ru/library/books/Iveronova1968ru.djvu

Pazoen «QJIeKmpuuecmso U maznemusm))

1. Tamwm U.E. OcHoBbl Teopun dnektpudectBa. M. Hayka, 1989.
http://www.lib.unn.ru/php/details.php?Docld=85757

2. Tlapcemnn D. DnextpuyectBo u MmarHetusm. M.: Hayka, 1975.
http://eqworld.ipmnet.ru/ru/library/books/Berkeley t2_ru.djvu

3. ®eciiaman P. u np. OeitnmanoBckue neknuu no ¢usuke. Beim. 5. M.: Mup, 1977.
http://www.lib.unn.ru/php/details.php?Docld=259679

4. ®ciiaman P. u np. @eltnmanoBckue neknuu 1o ¢pusuke. Bei. 6. M.: Mup, 1977.
http://www.lib.unn.ru/php/details.php?Docld=38018

5. ®@eciinman P. u np. OeitnmanoBckue nekuu 1o ¢pusuke. Beim. 7. M.: Mup, 1977.
http://www.lib.unn.ru/php/details.php?Docld=38019

Pazoenvt «Konebanus u eonnvi. Onmurxa»

1. Bbopu M., Bonb( D. Ocnossl ontuku. M. Hayka, 1973.
http://eqworld.ipmnet.ru/ru/library/books/Born\Volf1973ru.djvu

2. ®eituman P., Jleiiton P., Connc M. @eitnmanoBckue nekuuu no ¢pusuke. M.: Mup, 1965-
1967. Tom 3. U3nyuenue. Bonnel. KBaHTbI
http://eqworld.ipmnet.ru/ru/library/books/FejnmanLejtonSends_t3 1965ru.djvu

8. MaTepunajibHO-TeXHHYeCKoe o0ecniedeHue TMCHUILINHBI «Penienune 3aga4 nmo odueii
Ppusuke»

MIOMEIICHUS I MPOBEICHUs 3aHATHM: JIEKIIMOHHOIO THUIIA, CEMHHAPCKOIO THUIIA, IPYNIOBBIX U
WHJVBHIyaJIbHBIX KOHCYJIbTAllMi, TEKYLIErO0 KOHTPOJISI M IIPOMEKYTOUYHOM aTTECTAllMU, a TaKXKe
MOMEIIEHUS [Tl XpaHEHUs U TPOPUIAKTHUECKOTo 00CTy>KUBaHHs 000pYI0BAHUS U IOMEIEHUS JUIs
CaMOCTOSITENIbHOM paboThl 00y4YaloIINXCsl, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKON C BOBMOKHOCTBIO
nojkiaroueHus k cetu "HMHTepHeT" M obecneueHHEM JOCTyIa B 3JEKTPOHHYIO HMH()OPMAIMOHHO-
obpasoBarenbHyto cpeny HHI'Y

[Tporpamma cocraBneHa B coorBeTcTBuu ¢ TpeboanusmMu @I'OC BO mo HampaBieHHIO
noarotoBku 03.03.02 dusuka.

ABTopsl: noueHTs! kKadenpst KPOO 3aiinesa E.B., Katkosa M.P., Mapsrues M.O.

3aBenytomiuii kageapoii E.B. UynpyHoB
Pentensenr
3am. fgekaHa 1mo yuebHo# paborte O.B. benosa

[Tporpamma ogo0peHa Ha 3aceanuu Y 4eOHO-METOMUECKON KOMUCCUU (PU3UIECKOro (pakynbreTa
HHI'V ot « » 2022 rona, mpotokoia Ne 6/H




[Ipencenarens
Y4yeOHO-MeTOINYECKO KOMUCCHU
¢usnueckoro daxynsrera HHI'Y / TlepoB A.A. /




[Tpunoxenue 1

[1K-1. CnocoOHOCTb IPUMEHSITh QyHAAMEHTaIbHbIC PEACTABICHUS O (U3UUYECKUX SIBICHUIX
JUISL TOCTHDKEHUS TpeOyeMbIX (YHKIIMOHAIbHBIX KadecTB MPUOOPOB, CXEM U YCTPOMCTB
AJEKTPOHUKH WHAHONICKTPOHUKHI

Ilnanupyembie Kpurepuu oueHuBaHus pe3yIbTATOB 00y4YeHUs
Pe3yJbTaThI
o0y4eHns *(Iokasarenu
JOCTHXEHUS 3aJITaHHOTO 1 2 3 4 5
YPOBHS OCBOCHHS
KOMIICTCHIIMH )
3HATD OtcytcrBue |®PparmentapHoe |B nmenom ycnemHoe |B nemom ycnemsoe, Ho | Yenemnoe u
(I)YH JAMEHTAJIbHbIE 3HAHUH 3HaHUE 3HaHUE cozepiKalee CHCTEMaTHIeCKOe
GbyHIamMeHTanbHbI | pyHIAMEHTANBHBIX |OTACIBHBIC IPOOENB  |3HAHKE
HOHATH, 3aKOHBI 1 . X HOHATHIA, TIOHSTHUI1, 3aKOHOB U | 3HaHHE (byHIaMEHTaIBHBIX
MOJCJIN KIIaCCUYCCKOU 3aKOHOB U Moelen (hyHIaMeHTaJIbHBIX MOHATUH, 3aKOHOB 1
(1)H31/IKI/I. Mojelen KJIaCCHYECKOM TMOHATHH, 3aKOHOB K Moenel
KJIACCHUYECKOM ¢buzuKn MOJeNel KITacCCUYECKOM | Ktaccuyeckon
¢bu3uKH. ¢$uzuKu l(N76371978
YMETb: IPUMEHSTh OrcyrcrBue |YactHaHo B nenom B nenom ycnenroe, Ho | ChopmupoBaHHOe
. YMEHHUH OCBOCHHOE yCIIEIIHOE, HO HE  |conepikaliee YMEHHUE IPUMEHSTh
3aKOHBI KJIaCCUYCCKOU
yMeHHe CHCTEMAaTHYEeCKH  |OTHENbHBIC IPOOETbl  |3aKOHBI
(1)1/131/11(1/1 JULIAL aHaJIn3a MIPUMEHSTh OCYILECTBIIAEMOE | yMEHHE IPUMEHSITh KJIACCUYECKON
IPOLIECCOB, 3aKOHBI yYMEHHe IIPUMEHSTH |3aKOHBI KiIaccuieckoil |du3uxm s ananmza
KIIACCHYECKOH 3aKOHBI Gu3nKY Ul aHalIM3a | pOIeccoB,
[POUCXOAALINX B ¢bm3ukn Ui KIIACCHYECKOM TIPOLIECCOB, MIPOUCXOJAIINX B
Pa3INIHBIX @HSHHGCKI/IX aHanu3a buzuky st MIPOUCXOIALINX B Pa3ITHYHBIX
Hpoueccax_ Iponeccos, aHaJn3a MmpoueccoB, | pa3JINIHBIX (I)I/ISI/IFISCKI/IX
MPOUCXOJAIINX B |IIPOUCXOMANIMX B | hU3HUECKUX MpoLieccax | mporeccax
PazINYHBIX Pa3INYHBIX
bu3HIecKrx bu3HIecKux
nporeccax. nporeccax
BJIAJIETD: HABBIKAMU OrcyrcTBue |®parmenTapHoe  |B menom B uenom ycnemnoe, Ho | Ycnemsoe u
HaBBIKOB MIPUMEHEHHE YCIIELIIHOE, HO HE  |cofepikaliee CHCTEMaTHYECKOe
pCUICHMS 3a/tad, HaBBIKOB CHCTEMAaTHYeCKoe |OTHeNbHbIC MPOOebl  |mpuMeHeHue
OCHOBBIBasACh Ha pelienus 3amad, |IpUMeHeHne MPUMEHEHUE HABBIKOB |HABBIKOB PEIICHHUS

3HAHUSX, TOJTYYEHHBIX
B XOJI€ OCBOCHUS
MOJYJIS.

OCHOBBIBAsSICh Ha
3HAHUSAX,

MOy YeHHBIX B
X0/J1€ OCBOCHUS
MOJYJISL.

HaBbIKOB peIEeHUs
3a/1a4, OCHOBBIBAsICh
Ha 3HaHUSIX,
MOJTy4EHHBIX B X0/1€
OCBOEHUS MOZYJIS

pelieHus 3aaad,
OCHOBBIBAsICH Ha
3HAHUSX, MTOTyYSHHBIX
B XO/IC OCBOCHUS
MOZYJIsI

3a/1a4, OCHOBBIBASACh
Ha 3HAHMSIX,
MOJIy4E€HHBIX B X0JI€
OCBOCHUS MOAYJIS




