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Pabouas mporpamMma cocTaBiieHa ¢ y4eTOM TpeOOBaHHIA:

® [IOpsiZIKa OPTaHU3AlMU U OCYIIECTBICHHS 00pa30BaTeIbHON AEATEILHOCTH MO0 00pa30BaTeIbHBIM
MporpaMMaM BBICIIETO OOpa3oBaHMsI — MporpaMmaM OakajaBpuara, MporpaMmaM CIEIUAIUTEeTa,
porpaMMaM MarucTpaTypbl, YTBEPKACHHOTO MPUKa30oM MUHHUCTEPCTBA HAYKW M BBICHIETO 00pa3oBaHUs
Poccuiickoit @enepanuu ot 06.04.2021 Ne 245(c u3MEHEHUSAMHU U TOMOTHEHUSIMU);

e defepanbHOTO TOCYAAPCTBEHHOIO O00pa30BATENLHOTO CTAaHIApPTa BBICHIETO0 O0Opa3oBaHUS TIO
HanpapieHuo noarotoBku 21.03.02 3emiaeyCTpoMCTBO W KaaacTpbl, YTBEPKIACHHOIO IMPUKA30M
MunucTepcTBa HaykKd W BbIciero oOpasoBanusi Poccuiickoit @enepamun ot 12.08.2020 Ne 978 (c
W3MEHEHUSAMU U JIONIOJTHEHUSIMHU).

HpeHOZ[aBaTCJIB, MOATOTOBUBIIIHN pa6oqy10 nporpamMmmy:
ACCHUCTCHT

Kadenpsl HHGOPMALIMOHHBIX TEXHOJIOTHH,
MaTeMaTUKU U (U3UKH A.B. Ceménos

PabGouas nporpamma paccMoTpeHa Ha 3aceaHun Kadeapbl HHYOPMALMOHHBIX TEXHOJIOTUH, MATEMaTUK!
n ¢usuky (mpotokos Ne 10 ot «27» 05. 2024 r.)

3aBenyommii kadeapoi B.1O. Unbun

Pabouas mporpaMMa peKOMEHI0BaHa K UCIOJIb30BAHUIO B y4EOHOM MPOIIECCE METOIUYECKON KOMUCCHEN
¢bakynbTeTa 3emieycrpoiictBa u kagactpos ([Iporokoa Ne 12 ot «23» 05.2024 1.)

IIpencenaresib METOAUYECKON KOMUCCHU E.B. bornanos

PykoBoauTe/Ib OCHOBHOM NPO¢ecCHOHATBHOU
o0pa3oBaTe/ibHOI MPOrpaMMbl N.A. 3apyuxui




1. lIpeamer. e u 322U TUCUUIJIMHBI, €€ MECTO B CTPYKTYpe 00pa3oBaTeIbLHOM
MPOrPaMMblI

IIpeaverom TMCHMILITMHBI «(PHU3UKA» SBISTIOTCS OCHOBHBIE 3aKOHBI MEXaHHUKH, MOJICKYIISIPHON (DU3UKH
Y TEpMOAVHAMUKH, SJIEKTPHUYECTBA M MarHeTU3Ma, ONITUKHU, aTOMHOM U AZepHON (PU3UKH.

Heabo AMCUUILINHBI AIBJsieTcsl (popMUpoBaHUe KOMILIEKCa 3HAHUH 00 OpraHU3alOHHBIX, HAYYHbIX U
METOJIMYECKUX OCHOBax (PU3UKH, (POPMHUPOBAHHE y CTYAEHTOB IIEJIOCTHOM €CTECTBEHHOHAYYHOW KApPTUHBI
MHpa; U3y4eHHE METOIOB (PU3MUECKUX HCCISNOBAHUNA U (PU3HMUYECKHX TPHOOPOB, KOTOPHIE MCHOJB3YIOTCS B
CEJIbCKOM XO3SICTBE, COBPEMEHHOM CTPOUTENILCTBE U APXUTEKTYPE; N3ydeHUE (PU3UMYECKUX SBJICHUM, JTeXKAITUX
B OCHOBE MPOEKTUPOBAHMSI, CTPOUTEIBCTBA U BEIOOPA CTPOUTENBHBIX MAaTEPUAIIOB.

OCHOBHBIMY 321a4aMH H3yUYCHHS TUCIUIUTIHBI SBISTIOTCS:

— ¥3YYUTh OCHOBHBbIE (M3MYECKUE SBICHHSA, (yHIAMEHTAIbHBIC TIOHATHSA, 3aKOHBI M TEOPUHU
KJIACCUYECKON U COBPEMEHHOM (PU3UKY;

— BBIpa0OTaTh yMEHHS MPUMEHATH MOTyYSHHBIE 3HAHUS 10 (PH3UKE MPU M3YUYCHUH APYTUX AUCLUILUIHH,
BBIZICIISITH KOHKPETHOE (PU3MUYECKOe cojepKaHue B MPUKIAMHBIX 3a7a4aX MpoeCcCHOHATIBHOM NeITeTbHOCTH,
CO3/1aBaTh M aHAJIM3UPOBATh TEOPETHUECKHIE MOIENH SIBIICHUI U TIPOLIECCOB;

— c(hOpMHpOBATh HEJOCTHOE TPEICTaBICHNE O (DU3HMKE, €€ POJIM B COBPEMEHHOW CHCTEME 3HAHWH U
MOHMMAaHNe HEOOXOJMMOCTH MaTeMaTHUECKOro 00pa30BaHUs B MOJrOTOBKE OakasaBpa;

— o0ecrieunTh TIONMyYeHHe (QYHIAMEHTAIBHBIX 3HAHWH, HEOOXOMUMBIX IUISl HM3Yy4YCHHsS UCIUTLIMH
€CTECTBEHHOHAYYHOTO IIMKJIA ¥ CTICIUAIBHBIX TUCIUILINH;

— HAy4YHTh CAMOCTOSITEIILHOM PaOOTHI C JINTEPATYPOH 10 (PU3UKE U €€ TIPUIIOKSHHUSIM.

MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbI.

HucummmHa «@u3uka» OTHOCUTCS K auciuiuimHam  oOs3arenbHoi yactu (B1.0.17) ocHoBHOM
npodeccroHanbHOM  00pa3oBaTeNbHON MporpaMmbl  Bbiciiero oOpasoBanus (manmee — OIIOII BO) mo
HarnpasieHHto noarotoBku 21.03.02 3emieycTpoicTBO U KaJacTphbl.

JucuumniuHa OCHOBBIBaeTCA Ha 0a3e MIKOJIBHOTO Kypca (M3MKKM M JUCHUIUIMHBI «Bpiciias
MaTemartukay. ComepKaTenbHasi 4acTh TUCIUTUTMHBI «DH3MKa) OXBATHIBACT CIIEIYIOIINE BOIPOCHL: MEXaHHKA,
MEXaHUKa >KHIKOCTeH M Ta30B, MOJEKYJsipHas (U3MKAa M TEPMOAMHAMHKA, SJIEKTPHUECTBO M MArHETH3M,
OITHKA, aTOMHAs | sIICpHAst (PH3HKA.

JuctmmmHa ymraercss BO 2 W 3 ceMecTpax, mpenmecTByeT Onoky 3 ['ocymapcTBeHHass MTOroBas
arrectanus «[1oaroToBka K mporierype 3alyThl 1 3aI1Ta BBITYyCKHON KBaTM(HUKAIMOHHOH paboTen (53.01)

2. [lepeyeHb MJIAHUPYEMBIX Pe3YJIbTATOB 00yUYE€HHUS MO JUCIHUIINHE, COOTHECEHHBIX
C IVIAHUPYEMBIMH Pe3yJbTATAMH OCBOCHHSI 00Pa30BaTEIbLHON NPOrpaMMbl

Koasl DopMyTHPOBKA NHaukaTopbl 10CTHKEHUS Ilnanupyembie pe3yJbTaThbl
KOMIIeTeHIH KOMIIeTeHIHH KOMIIeTeHIHH o0y4eHust
i

OIIK-1 CrnocoGen pemate 3agauun | OITK-1.1 3HaTh onpesieNieHns OCHOBHBIX
npogeccuoHaTbHON JleMOHCTpHpYeT 3HaHUS | TOHATUH (PU3HKH, CUMBOJIHKY,
JNEATEIbHOCTH  NPUMEHSS | MOAEIUPOBAHUS 3aKOHBI, OCHOBHBIE ITPUEMBI
METOJIbl MOJAETUPOBAHMUSA, | OTACTBHBIX (PPArMEHTOB | I0KA3aTEIBCTB (PU3UUECKUX
MaTEMaTUYECKOT O mpouecca, 3aKOHOB M YTBEPXKACHUII;
aHaimusa, MaTEMaTUYECKOrO YMeTh aHaIu3UpOBaTh 3a7a4y,

€CTCCTBCHHOHAYYHBIC u
OGH.ICI/IH)KCHCpHBIC 3HaHUA

aHajm3a, BeIOopa
ONTUMAaJIbHOTO BapuaHTa
JUIST KOHKPETHBIX
YCJIOBUM IPU CO3JaHUU
3eMJICYCTPOUTEIIHLHON 1
KaJaCTpPOBOM
JIOKyMEHTaluU

BBIZICIISIS €€ 0a30BbIC
COCTaBISIONINE, TPUMEHSITh
MMEIOIIYIOCS TEOPETUUECKYIO
0azy;

HMeTh HABBIKHU NIEPEBOIUTH
pealbHYI0 33729y Ha SI3bIK (PU3UKH,
BBIOMpATh METOJ €€ PelIeHUs
CTPOUTDH MPOCTEUIIINE MOACTU TPU
penieHnu npodeccuoHaNbHbIX




3aJa4, CaMOCTOSITEIIbHO
pacIIUPATh U YTIyOJIATh 3HAHMUS.

OIIK-1.2

Hcnonb3yer
dbyHIaMeHTaTbHBIC
3HaHUS B
po¢eCcCUOHATBHON
JEeSATEIbHOCTH IS
pelieHus KOHKPETHBIX
3a/1a4 B
3eMJICYCTPOMCTBE U
KajacTtpax

anmnaparypy;

3HaTh OCHOBHBIC (hpr3nveckue
ABIICHUS U (PyHIAMEHTAJIbHBIC
HOHSTHS, 3aKOHBI KIIACCHYECKOH U
COBPEMEHHOW (PU3UKH;
COBPEMEHHYIO HAy4YHYIO

YMeThb HCIOJIb30BaTh METO/IbI
MaTEeMATUYECKOTO MOAETUPOBAHUS
MIPOIIECCOB OKPYIKAIOIIETO MUPA B
peteHny MpoheCCUOHATBHBIX
3a7a4; CO3/1aBaTh 0a3bl
AKCTIIEPUMEHTATBHBIX TAHHBIX U
HpOBOI[I/ITB X aHaJIu3; HpOBO}II/ITI)
ITOYBEHHO-3KOJIOTMYECKOE
00cJIeTOBaHNE C UCITOJIH30BAHUEM
(U3NYECKIX XapaKTEPUCTHK ITOYBBI
M DKOJIOTHYECKOE COCTOSTHUE
OKpY>Karollel cpelibl;

HMeTh HABBIKH ITPUMCHCHHUS
METOJIOB MaTeMaTHYECKOTO
MOJICJIMPOBAHUS U aHATIU3a
00BEKTOB 3€MJICYCTPOICTBA U
Ka/acTpoB; (GU3UICCKUMHU
METOJIaMH ITOYBCHHO-
JKOJIOTHYECKOT0 00eCIICUeHHs
3eMJIEYCTPOUCTBA M KaJacTPOB.

O0béM IMCUMIJIMHBI M BBl Y4e0HOI padoThl

Ounas popma 0O0ydeHus

3aounas popma

OuHo-3204Has

o0y4eHHs ¢dopma obyueHus
B T.4.II0 CEMECTpaM Bcero Bcero
Bunel pador a o, o, a
Bcero N § - 2 ) § ) §
= = N5 N5
(0] ] (] Q
o o o Q
OO6miast TpyJ0EMKOCTh
JCIIUTIIINHEI, 6/216 3/108 3/108 6/216 -
3a4.€]1./9aCOB, B TOM YHCIIE:
KonTakTHas paboTta, 4acoB: 76 38 38 20 -
- JIGKITUU 36 18 18 8 -
- MPaKTUIECKUE
P 40 20 20 12 -
(cemMuHapCKue) 3aHITHS
- 1abopaTopHbIe PaObOTHI - - - - -
CamocrosiTenpHas pabora
pabora, 140 70 70 196 -
9acoB
Kontpoib, yacon - - - - -
Bun npomexyToqHou 3auer
aTTecTanuu (3a4ér, ’ 3a4eT 9K3aMeH 3adeT, PK3aMeH -
IK3aMCH
9K3aMEH)




4, ConepxaHue TMCUUILTUHBI
4.1. Paznenbl JUCHUMIIIIMHBI M BUBI 3aHATHH (TeMAaTHYeCKU TUIaH).

iﬁ[ Pa3zjnen aucuuniuHbI(TEMa) JI 13 JIP CPC

Ounas popma o0yueHust

Monyns 1. «Mexanuka» 10 10 - 34

Monyns 2. «MonekynsipHas pu3nKa U TepMOJIUHAMUKA. 8 10 ) 34

MexaHuKa )XUJIKOCTEH U Ira30B»

Monynsb 3. «OnektpocTtatuka. [I0CTOSIHHBIN 3JIEKTPUUECKHM TOK. 10 10 ) 34

DIEKTPUUECTBO U MarHETU3M»

Momyis 4. «Onrtrka. ATOMHas | siepHast (QH3UKa) 8 10 - 36

Bcero 36 40 - 138
3aounas popma oOyueHust

Monyib 1. «MexaHuka» 2 4 - 50

Mopyns 2. «MosekynspHas pu3ruka u TepMOAMHAMUKA. 2 2 ) 48

MexaHuKa )KHJIKOCTEN U ra30By

Monaynb 3. «2QnekTpoctaTuka. [IoCTOSIHHBIN 3JIEKTPUUECKUN TOK. 2 4 ) 50

DJIEKTPUYECTBO U MAarHETU3MY

Monyinb 4. «Onrrka. ATOMHasI U siiepHasi PU3HKay 2 2 - 48

Bceero 8 12 - 196

OuHo-3a04Hasi popma oOyueHHus

4.2. Conep:xaHue pa3iesioB y4eOHOM AUCHUNITHHBI

Moayasb 1. «kMexanuka»

Tema 1. Mexanuveckoe IBHKeHHE MATePHAJIbHOI TOYKHM M TBEPAOI0 TeJia.

Cucrema otcuéra. [IpoctpaHcTBo, BpeMs aBHkeHUEe. MaTepuanbHas Touka. AOCONIOTHO TBEPOE
teno. Ilapamerpsl naBWXeHUs (paanyc-BEKTOp, MEpeMEelIeHHe, CKOpPOCTb, YycKopeHue). [IpunHimmn
oTHocuTenbHOCTH ['anmunes. CBolicTBa NPOCTPAaHCTBA U BPEMEHH B HHEPLHUAIBHBIX CHCTEMAax.
[IpsiMonuHetHOE U KpUBOJIMHEWHOE ABMKEeHUE. TpaekTopusa. KnuHemaTuka nocTynaTesbHOrO JBUKEHHUS.

Tema 2. /IuHaMMKa MOCTYNATEJbHOI0 JBHKEHUS MATEPUAJILHON TOYKH M TBEPAOro Tejia.
3aKoH cOXpaHeHUs] UMIYJIbCA.

JluHamuka MocTymnarenbHOro aBwkeHus. Cuna, macca. 3akoHbl HbploTOHa. 3akoH coXpaHEHUs
MMITyJIbCA W €ro CBA3b C OJHOPOAHOCTBIO MpocTpaHcTBa. Heynpyruit ynap. ®PyHaameHTaIbHbIE
B3aMMO/JICUCTBUA U CWIIbl. PEakTHBHOE JBUKECHUE.

Tema 3. Cuiibl B MEXaHHKE.

KoncepBatusHble cuctembl. Cuila TSKECTH. 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOPEHHE
cBoboaHoro naaenus. Padora cuiel Tsokectu. Kocmuueckue ckopoctu. Cuna ynpyroctu. Cuna TpeHus.
Buns! Tpenust. 3aBUCHMOCTD CHITBI TPEHUS OT CKOPOCTH ABMKEHUS U APYTUX (AaKTOPOB.
Heunepunansusie cuctemsl orcueTa. CUITbI HHEPIMH MIPH KPUBOJIMHEHHOM ABIKEeHUU. LleHTpoOexHbIe
CWJIBI MHEpLUH U cuiibl Kopronnca Bo Bpalllalouxcs CUCTEMaxX OTcYeTa U UX MPOSIBIIEHNE Ha 3eMIle.

Tema 4. PaGoTa u 3Heprusi. 3aKoH cOXpaHeHUs] JHEPTUH.

DOHeprusi Kak yHHMBEpCaJbHas Mepa pa3IMyHbIX (OpM IBMIKEHUS U B3aUMOJCHCTBUS MaTepHUHU.
PaGoTbl cuiibl 1 ee BeIpakeHUE Yepe3 KpUBOJIMHEHHbIN nHTerpail. Kunetnyeckas sHEprusi MEXaHUYECKOU
CHUCTEMBl U €€ CBs3b C paboToi cwmi, NpUIOKEHHbIX K cucreme. llone kak ¢opma Marepuu,
OCYILECTBISIOIIAs. CUJIOBOE B3aMMOJECHCTBHE MEXIy 4YacTULAMU BemlecTBa. [loTeHnmanpHas sHepruu
MAaTEPUAIBHON TOYKH BO BHEIIHEM CHJIOBOM II0JIE U €€ CBSI3b C CHJION, JEHMCTBYIOLIEH HA MAaTEPUATIbHYIO
TouKy. [loTeHIManpHast YHEPTUsl CUCTEMBI. YTIPYTUi ynap. DHeprus ynpyro aehopMHUPOBAHHOTO Teila U
I'PaBUTALIMOHHOIO B3aUMOJEHCTBUS TEJ. 3aKOH COXPAaHEHUS MEXaHMUYECKON PHEPIMM M €ro CBS3b C
OIHOPOJTHOCTBIO ~BPEMEHHU. 3aKOH COXpPaHEHUs M MPEBpAllCHUs SHEPIMM KAaK IPOSBICHUE



HEYHMUYTOKMUMOCTH MaTepUU U ee JBWKeHUs. [Ipumepsl NpuMeHeHusl 3aKOHOB COXpaHEHUs! UMITyJIbca U
SHEPIrUH.

Tema S. luHaMuKa BPamIaTeJIbHOI0 ABHKeHUs. 3AKOH COXPAaHEHUS] MOMEHTAa HMITYJIbCa.

MOMEHT CHJIbI 1 MOMEHT MMITYJIbCA MEXaHWYECKOH CHUCTEMbl OTHOCUTENIHO TOYKH (I10J1t0ca) U
OTHOCHUTEJIHO HEMOJBHMXXHOW ocu. MOMEHT MHEpLUUHU TBEPAOrO Teja OTHOCUTEIBHO OCH. YpaBHEHHE
JUHAMMKHU BpaIaTeIbHOIO ABMXKEHHS TBEPAOIO Tela OTHOCHUTEIBHO HENMOJIBHKHOW ocu. KuHeTnueckas
SHEpPrusl BpalAIoOUIerocs: Teja. 3aKOH COXpPaHEHHsI MOMEHTa HMMITYJIbca U €ro CBSI3b C M30TPOMHOCTBHIO
IIPOCTPAHCTBA.

Tema 6. F'apmoHnveckne KoJieOaHMS.

Mastauku. JuddepeHunanbHple M KUHEMaTHYecKue ypaBHeHMs KkojeOanuil. [lapameTpsr
kosneOanuil. CBoOoaHble KojebaHus. CKOpPOCTh, YCKOPEHHE M SHEPrusi KoJeOaTeIbHOro JBUKEHHS.
Crnoxenue kosebanuil. 3atyxaromue konebanus. JudpdepeHunanibHoe 1 KMHEMaTHYECKOE ypaBHEHHS
koneOanuil. [lapamerpbl koneOanuil. [lekpement 3aryxanusa. Kosddumument 3aryxanus. Bpews
penakcanuu. Anepuojauueckue KosiebaHus. BeiHyxaeHHble koieOanus. [lapameTpbl BBIHYKICHHBIX
koseOanuil. Pezonanc. ABrokonebanusl.

Tema 7. Bo/iHOBBIE IPOLIECCHI.

Bonubl, Mexanu3m ux obpazoBanusa. [IpogosbHBIE M MTONEpEYHBIC BOJIHBI. YpaBHEHHE Oeryiiei
BOJIHBI. JlnuMHA BOJMHBI M BOJHOBOE uyMcio. IIpuHiun cynepno3unuu BojH. KorepeHTHbIE BOJIHBI.
WNnurtepdepennus BosH. CTosiune BOJIHBL. Y paBHEHUE CTOSTYEH BOJIHBI.

Tema 8. OCHOBBI AKYCTHKH.

AKycTU4ecKHe BOJHBI, MX XapakTepucTuku. DPdekt Jlormiepa. 3ByK M €ro XapaKTEpUCTHKHU.
Wubpa3Byk U yabTpa3ByK B IPUPOJIE.

Mopnyas 2. «MexaHuka xKuaKocTeH U ra3os. Moseky/sipHasi Gu3nka 1 TePMOIHHAMHKA)

Tema 9. I'mapoannaMuka. 3aKOHbI MEXaHUKH KUJAKOCTEH U ra30B.

Xapakrtepuctuku xuakocred. IloBepxHoctHoe HaTsbkenue. CmauuBanue. KpaeBoit  yrod.
Menucku. Kanmisipasiit 2 Qexr.

Tema 10. MoJsiekyasipuas ¢pusuka.

IIpenmer monexynsipHoi (u3znku. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KHUHETHUYECKONH TEOpUu
UJealIbHBIX Ta30B. MoJIeKyIsipHO-KMHETHYECKasi UHTepHpeTanus TemnepaTypsl. CpeaHsisi KWHETHYECKast
SHEpPrus MOJEKYJbl. 3aKOH PaBHOMEPHOTO pPACHpPENENICHUs] SHEPIUil MO CTEeNeHsM CBOOOABI. 3aKOH
MakcBeria o pacrupeielieHuu MOJIeKy ra3a mo ckopoctsm. Onwit LlItepHa. bapomerpuueckas gpopmyia.
Pacnpenenenne bonbimana. CpeaHee YMCIIO CTOJKHOBEHMH M CpeIHsS JUIMHA CBOOOAHOro mpobena
MOJIEKYI.

Tema 11. BaaxHocTh Bo3ayXxa.

BnaxkHocte Bo3gyxa. Touka pocel. MeTonbl HM3MEpeHHs BIIAXKHOCTU BO3AyXa. BiusHue
BJI&KHOCTH Ha OMOJIOTUYECKNE U MEXaHUYECKHUE OOBEKTHI.

Tema 12. SIBjienusi mepeHoca.

I'panmuent ¢usmueckoit BenmuuuHbl. uddysusa, 3akon Duka. BHyTpeHHee TpeHUE, 3aKOH
Herorona. TemnonpoBoaHocTs. 3akoH @Oypbe. OO01mas xapakTepuCTHKA SIBJICHUN NTEpeHoca.

Tema 13. TepmoaguHaMuKa pABHOBECHBIX COCTOSIHUM.

Pabora raza mo u3MeHeHHI0O 00BEMa. BHYTpEeHHss PHEpPrusi TEPMOJUHAMUYECKOH CHCTEMBI.
IlepBbIii 3aKOH TEPMOAMHAMUKH, €T0 IIPUMEHEHUE K n3onporeccaM. TemnoémkocTs uaeansHoro raza C,
u (. Pabora raza B pasHbIx u3omporeccax. Aauabaruueckuii mpouecc. YpaBHenue Ilyaccona.
HampasieHHOCTB ITpoLieccoB B pupoae. BTopoii 3aK0H TEpMOAVMHAMHUKH.

Tema 14. TepmoannaMuka HEOOPATUMBIX IIPOIECCOB.

OO6parumbii 1 HeoOpaTuMbIi iporiecchl. [{ukn Kapro. KITJI mukna Kapro. @usndeckas npuynHa
HEoOpaTUMOCTh MPOLIECCOB MPHUPOAbI. DHTpomnus U e€ ¢uznueckuid cmbicia. [IpuHuun Bo3pacTaHus
SHTPOIUHU.

Mopnyas 3. «uekrpocraTuka. [I0CTOAHHBIN 3JIEKTPHYECKHI TOK. DJICKTPHYECTBO U
MAarHeTu3IM»

Tema 15. DuexkTpocraTnka.



3akon Kynona. Dnexkrpuueckoe nozie. Hanpsok€HHocTh anekTpuueckoro nois. Hampsok€HHOCTB
noJsisi ToueyHoro 3apsna. IlpuHuun cynepniozunmu 3nekTp. nojeil. Teopema Octporpanckoro-Iaycca.
Pabora B anektp. nose. [loTeHunan, pazHocTh NMOTEHUUANOB. LIMpKyIsus BEKTOpa HANpsHKEHHOCTH
anekTp. nons. CBOOOAHBIE W CBSI3HBIC 3apsiAbl. THMBI TUAIEKTPUKOB. DIEKTPUUYECKHH AMIONb, €T0
MOBE/ICHUE B AJIEKTpUYecKkoM mnose. Bekrop nonsipuzannu. Hanpssk€HHOCTD AMIEKTpP. MO B AUAJIEKTPUKE.
[1be303MeKTpUYecKuil U BIEKTPO-CTPUKIUOHHBIA 3 dexTrl. PacmnpeneneHue 3apsaoB B MPOBOAHHKE.
[loBepxHOCTHAs IJIOTHOCTH 3apsiia. OIeKTpoEMKOCTh. KoHAEHCATOphl, CHUCTEMBbl KOHJIEHCATOPOB.
DHeprust CUCTEMBI 3JIEKTP. 3apsAA0B, 3apsHDKEHHOIO NMPOBOAHMKA. DHEPrus KOHAEHcaTopa, €€ oObEéMHas
IJIOTHOCTb.

Tema 16. IlocTosIHHBII TOK.

DneKTpuuecKuil TOK M ero xapaxkrepuctuku. Cuiia U IIOTHOCTh ToKa. [lajgeHue HanpsokeHus u
NEKTPOABIKYIAsA cuia. 3akoH Oma. DJEeKTpONpPOBOIHOCTb, JJIEKTPUUYECKOE COIPOTUBIICHHUE. 3aKOH
Jlxoyns-Jlenmna. 3akon Oma u J[xoynsa-Jlenna B nuddepennmanbaon popme. Hocurenn snekTpuyeckoro
3apsfa. [IBukeHre HOCUTENEH MOJ IEeHCTBUEM 3JIeKTpuuecKoro nois. IlogsmxHoCTe HOCHTENnEeH. 3aKOH
Owma u [Ixoyns-JleHna kak clie/ICTBUE KIACCUYECKOW TEOPUH 3JIEKTPOIIPOBOIUMOCTH.

Tema 17. Marnerusm. MaruuTHoe 1oJjie M €ro XapaKTepUCTHKH.

MaTtepuaabHOCTh MAarHUTHOTO TOJIsA. JIeiCTBME MarHUTHOIO MOJISl Ha IPOBOJHUK C TOKOM. 3aKOH
Amnepa. MaruutHas uHAyKUMs. MarHutHele cuioBble JIMHUU. 3akoH buo-Casapa-Jlamuiaca u ero
MPUMEHEHHE JJIs pacy€Ta MarHUTHBIX MOJEH MPSIMOJUHEHHOrO M KOJbLEBOro TOKOB. Hampspk€HHOCTD
MarHUTHOI'O NOJIs. J[BUKEHUE 3apsKEHHBIX 4acTULl B MarHUTHOM noste. Cuna JlopeHna.

Tema 18. DuekTpomarautHass uHAYKOUsA. CaMOMHIYKIMS.

CamouHaykuus M B3auMOUMHAYKUUSA. OCHOBHOM 3aKOH 3JIEKTPOMArHUTHOM HWHAYKUUH. 3aKOH
®dapanes, mpaBwio JleHna. DNEKTPOHHBIA MEXaHU3M DJIEKTPOMArHUTHOW MHIyKIWU. MarHUTHBIN MOTOK.
WHyKTUBHOCTB. DHEPIUsi MArHUTHOTO MOJIs1, 00bEMHAS INIOTHOCTH YHEPTUH.

Tema 19. DileKTpOMarHuTHbIC KOJIeOAHUS M BOJIHBI.

Konebanuss B anekrpuueckoMm KoHType. [duddepeHnnanbHoe M KUHETUYECKOE YPaBHEHUS.
[Mapametpsr konebanmii. CBoOOgHBIE KoneOaHus. CrokeHue KoyieOaHWH. 3aTyxarolue KojieOaHus B
ANEKTPOMArHuTHOM KoHType. [uddepennnansHoe 1 KUHETUYECKOE ypaBHEeHUs Konebanuil. [Tapamerpsr
konebanuid. JlekpemeHnT 3aryxanus. Koadournment 3aTyxaHus. AmnepHoAWYecKHe —KoJeOaHMS.
Beiayxnennsie konebanus. Pesonanc. ABrokone0anus. OTKPBITBIN AJIEKTpHUECKU KOHTYp. Bubparop.
DJeKTpOMarHuTHbIE KojeOaHus, ux xapakrepuctuka. [lokasarens nperomnenus. [Ipunmun Iroiirenca.
[IIkana 31€KTPOMarHUTHBIX BOJIH.

Tema 20. OcHoBbI 2JIeKTPOHUKH. [101yNIPOBOIHUKOBBIE TPUOOPHI.

Buner snementapubix smuccuid. Pabota Beixona anektpona. TepMoanekTpuueckas SMUCCUs U €€
3aKOHBI. JJEKTPUUECKUi pas3psa B razax. [IuHU-3ddexT. DnexkrpoBakyyMHble mpuOopsl. KoHTakTHBIE
sBieHus. TepmoanekTpoasrxkymas cuia u addekr [leapthe. P-n nepexon. [ToaynpoBogHUKOBBIN O 1
TpuoA. OCHOBBI MUKPO3JIEKTPOHUKH.

Mopayas 4. «OnTuka. ATOMHAs U siiepHast QU3nKa»

Tema 21. OnTuka. BosiHOBbIE ONITHYECKHUE ABJIEHUSI. 3AKOHBI T€OMETPUYECKOI ONITHUKH.

3aKOHBI OTpakKeHHsI W TMpeliomyieHus cBeTa. llogHoe BHyTpeHHee oTpakeHue. OObsiCHEHHe
3aKOHOB T'€OMETPUYECKOM ONTHKM C TMOMOIIbI0 MNpuHIuna [roiireHca. VHTepdepeHLns BOJIH.
WNnrtepdepeniuss cBera, €€ O0COOEHHOCTH. MeTOA TMOMy4YeHHs] KOT€PEHTHBIX MCTOYHHUKOB CBETA.
[Tpumenenwue siBieHust nHTepepeHn ceera. Audpaxius BoiH, e€ 00bsICHEHHE C TOMOIIBIO MPUHIINTIA
Itotirenca. [Mpunmun [Molirenca-®penens. Judpaknuonnas pemeérka, e€ npumenenue. Bzanmoseiicteue
cBera ¢ BemniecTBoM. [lonsipuzanus cBera. [[BoitHoe myuernpenomiienue. 3akoH Maitoca. [lomsipuzanus
MpU OTPAKEHUM U MPEIOMIIEHWH CBETa Ha TpaHUlE JBYX IuAIeKTpukoB. [Ipm3ma Hukxonsa. SBnenue
BpallleHUs IUIOCKOCTH KoyieOanwit. Jlucmepcusi cBera. HopmanbHas W aHOpManbHas JIUCIICPCHSL.
Jucnepcuonnslii ananus. [lornomenue ceera. 3akoH byrepa-Jlambepra. Kosddunnent nornomenus.

Tema 22. KopnyckyJisipHble CBOMCTBA 3J1eKTPOMAarHUTHLIX BOJTH. KBaHTOBasi onTHka.

OcoOeHHOCTH TeMIOBOrOo u3MyudeHUs. Moxenb aOcomoTHO 4€pHOro Tena. 3akoH Kupxroda.
Pacnipenenenue sHeprum B criekTpe abcoitoTHO u€pHoro tena. 3akoHbl Ctedana-bonpiiMana u Buna.
l'umotesza [Inanka. OnTuueckast nupomeTpusi. 3akoH BHemHero (Gorosddexra. YpaBHeHue DUHIITEHHA



s BHemHero  Qotodddekra. OObscHeHHEe 3aKOHOB (OTOdPdeEeKTa ¢ TMOMOUIBI0 KBAaHTOBBIX
npencrasineHui o cgere. [Ipumenenue ¢oroaddexra. Onbitel JleOenena. JlaBnenue cera. KBantoBoe
oObsicHeHHE naBiieHusi cBera. KBaHTOBoe OOBSICHEHHME JaBieHMsI cBeTa. KopmycKyJsipHO-BOJIHOBOM
Iy AJIU3M.

Tema 23. @u3uka aToOMOB, MOJIEKY.JI H TBEPAOIo TeJa.

JIuneWuaTple CHEKTPHI KaK KIIOY K CTPOCHUIO aTOMa. 3aKOHOMEPHOCTH B CIEKTPE aTOMApPHOTO
Bogopona. Ilmanerapnas wmopnens aroma. Iloctymarer bopa. Panumycsl cranuoHapHbIX OpOMT.
OHepreTudeckuil ciekTp aroma Bogopoja. IIpupona cnekrpanbHbIX JIMHANA. MHOT03JEKTPOHHBIE ATOMBI.
I'maBHOE, opOUTAIbHOE U MarHUTHOE KBaHTOBbIE uncia. CruH 31nekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.
[Ipunuun Ilaynu u pacnpeneneHue 3J€KTPOHOB IO CTALlMOHAPHBIM COCTOSIHUAM. CIIEKTpBl aTOMOB U
Moutekya. CTpykTypa TBEpAbIX Ten. Cuiia CBA3M 4acTHll B TBEPABIX Tenax. Kpucramnuueckue pemérku.
HedexTtsl cTpykTyphl. Mexanuueckue cBoiicTBa TBEpAbIX Tel. Jedopmarus. 3akon ['yka. Pacuér momyns
yupyroctu. TeopeTudeckas M peajibHas IPOYHOCTh TBEPABIX Te. TeIioBble CBOMCTBA TBEPABIX TEIl:
TEMJI0EMKOCTD, TEIUIOBOE PACILIUPEHUE, TEIIONPOBOJIHOCTS.

Tema 24. Sinepnas ¢usuka.

Pa3smeps! u cocras snep. Hykinonsl. 3apsnoBoe u maccoBoe uucia. M3oronsl. B3aumoneictsue
HYKJIOHOB. DHeprus cBsizu. [ledekt macchl. AKTUBHOCTb, NIOCTOSIHHAS pacnaja, Iepuoj Moiiypacnaja.
Anbda-uziaydyeHue, ero HpupoAa M XapaKTepUCTUKU. B3auMopelcTBHE C BEIIECTBOM. 3aluTa OT
JNEUCTBHs W3IydyeHMs. bera-m3nmydeHue, €ro npupoAa U XapakTepucTHKH. IIpaBwiio cmemeHus.
B3aumoneiicTBue ¢ BemecTBOM. 3amuTa OT JCHCTBUS U3IydeHUs. ['amMMa-u3iaydyeHue, ero npupoga u
XapakTepucTuku. B3aummonelicTBue C BellecTBOM. 3amuTa OT JedcTBUs u3nyuyeHus. HelrtponHoe
U3JIy4YeHHUe, €ro Nnpupoja M XapaKTepUCTHKU. B3auMozeicTBHe ¢ BELIECTBOM. 3allluTa OT ACHCTBUS
n3nydeHus. MckyccTBeHHasi paJuOaKTUBHOCTh. JleneHue TsKENbIX saep, KOOPPUIUEHT pa3MHOXKEHUS
HelTpoHOB. llenHas peakuus. Kpurnueckas macca. Pacu€r BenuuuHel 3Heprun Jenenus sapa. Mzoromsl,
UX HUCIIONIb30BaHKE. Peakiiuy TepMOsSIepHOTO CUHTE3a. DJIeMEHTapHbIE YaCTHIIbI.

4.3. IlepeyeHb TeM JeKUM

O0BéM, U

Ne Tema e ¢dopma o0yueHus

/T OYHO-
OuHat | 3a04Had | o o

Moayanb 1. «MexaHnka» 10 2 -

1 Tema 1. MexaHnnueckoe JBUKEHUE MAaTepUAIBHON TOUKHU U 2 05 -

TBEPJIOTO TeJa.
2 Tema 2. JluHaMuKa MOCTYNATEIHHOTO JBUKEHUSI MAaTEPUATBHOMN 1 05 -
" | TOYKH U TBEPJOTO Tesia. 3aKOH COXpaHEHHUsI UMITYJIbCa. '

3. | Tema 3. Cuiisl B MEXaHUKE 2 0,5 -

4. | Tema 4. PaboTa 1 3Heprusi. 3aKOH COXpaHEHHsI YHEPTHH. 1 0,5 -

5 Tema 5. /luHaMuKa BpaliaTeabHOTO ABMKEHUS. 3aKOH COXPaHEHUS 1 i -

MOMEHTA UMITYJIbCA.

6. | Tema 6. "'apmoHMYeCcKre KOJICOAHUS 1 - -

7. | Tema 7. BomHOBBIE TPOIIECCHI 1 - -

8. | Tema 8. OCHOBBI aKyCTHKH 1 - -
MonyJb 2. «MexaHuKa )KUAKocTell U ra3oB. MoJsiekyjasipuasi pu3nuka 8 2 -
U TEPMOJTMHAMMKA)

9. | Tema 9. 'mapoguHamuKa. 3aKOHBI MEXAHHUKH JKUIKOCTEH U Ta30B. 2 0,5 -
10. | Tema 10. Monexymsipaasi pusnka. 2 0,5 -
11.| Tema 11. BnaxxHocTh Bo3ayxa. 1 0,5 -
12.| Tema 12. SIBnenus nepeHoca. 1 0,5 -
13. | Tema 13. TepmogrHaMuKa paBHOBECHBIX COCTOSTHUIA. 1 - -
14.| Tema 14. TepmonuHamuKa HEOOPATUMBIX MPOIECCOB 1 - -



Moayab 3. «JuaektpocraTuka. IIoCTOAHHBIN JIeKTPUYECKHI TOK.

10 2
DJIEeKTPUYECTBO U MATHETH3M»
15.| Tema 15. DnekTpocTaTuka. 2 0,5 -
16.| Tema 16. IlocTOSHHBIN TOK. 2 0,5 -
17.| Tema 17. Marnetuzm. MarHuTHOE MOJIE U €T0 XapaKTEPUCTUKH. 2 0,5 -
18. | Tema 18. DnekTpoMarauTHas HHIYKIKA. CaMOWHITYKITHS. 1 0,5 -
19. | Tema 19. DnexTpoMaruuTHbIe KOJ€OAHUS U BOJIHBI. 2 - -
20. | Tema 20. OcHOBBI 251eKTpOHUKH. [10JTyTTIPOBOAHUKOBBIE IPUOOPHI. 1 - -
MopayJsb 4. «OnTuka. ATOMHAs U si/iepHas GU3HKa» 8 2 -
21, Tema 21. OHTI/IVKa. BonHoBbIe onTHYECKHE SIBICHUS. 3aKOHbI 2 05 -
FeOMETPHUECKOMN ONTUKH.
29, Tema 22. KopnyckyisipHble CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH. 05 -
KBaHTOBasI ONTHKA. ’
23.| Tema 23. ®u3nka aTOMOB, MOJICKYJI M TBEPJIOTO TeJIa. 2 0,5 -
24. | Tema 24. Snepuas ¢pusuka. 2 0,5 -
Bcero 36 8 -
4.4. IlepeyeHb TeM NPAKTHYECKHUX (CEMHHAPCKHUX) 3aHATHI
O0BeM, u
Ne . ¢dbopma oOyueHus
i Tema npakTudyeckux (CEMHUHAPCKUX) 3aHITHH oaHo-
OuHat | 3a04Had | o o
Moayanb 1. «Mexannka» 10 4 -
1 Tema 1. Mexanuueckoe ABM)KEHNUE MaTEpUaIbHOW TOUKU U 2 05 -
TBEPJOTro Tela.
5 Tewma 2. /[nHaMHKa NOCTYIIATEIBHOTO ABUKEHUS MaTepUaATIbHOU 1 05 -
" | TOYKM ¥ TBEPAOTO Tesia. 3aKOH COXPAHEHUS UMITYIIbCA. '
3. | Tema 3. Cuiibsl B MEXAHUKE 2 0,5 -
4. | Tema 4. PaGoTta u sHeprusi. 3aKOH COXpaHEHUs! YHEPTHH. 1 0,5 -
5 Tema 5. Jlunamuka BpamaTeIbHOTO ABMKCHUS. 3aKOH COXPAHEHHUS 1 05 -
MOMEHTA UMITYJIbCA.
6. | Tema 6. 'apmMmoHnyeckue KoeOaHUs 1 0,5 -
7. | Tema 7. BonHOBBIE MpoIIECCHI 1 0,5 -
8. | Tema 8. OCHOBBI aKyCTUKHU 1 0,5 -
Moayan 2. «MexaHuka skuaKkocTeil u razoB. MoJiekyjsipHas puszunka 10 5 -
U TEPMOJIMHAMMKA)
9. | Tema 9. 'maponrHamMuka. 3aKOHBI MEXaHUKH JKHIKOCTEH M ra30B. 2 0,5 -
10. | Tema 10. MonekynsipHast pusuka. 2 0,5 -
11.| Tema 11. BraxHocTh BO3/1yXAa. 1 0,5 -
12.| Tema 12. SIBmenus nepeHoca. 1 0,5 -
13. | Tema 13. TepmoarHaAMUKa PaBHOBECHBIX COCTOSTHUM. 2 - -
14.| Tema 14. TepmoarHaMuKa HEOOPATUMBIX MPOILIECCOB 2 - -
Monayab 3. «uektpoctaTuka. [loCTOSAHHBIH JJIeKTPUYECKHH TOK. 10 4 -
DJIEKTPUYECTBO U MATHETH3M»
15.| Tema 15. DnexkrpocraTHka. 2 1 -
16. | Tema 16. IlocTostHHBIM TOK. 1 1 -
17.| Tema 17. Marnetu3m. MarHutHoe 1OJIE€ U €r0 XapaKTEPUCTUKHU. 1 0,5 -
18. | Tema 18. DnexTpomaruutHas UHIYy KiK. CaMOMHIYKITHSI. 2 0,5 -
19. | Tema 19. DnexTpoMarHUTHBIE KOJICOAHMS M BOJHBI. 2 0,5 -




20. ‘ Tema 20. OcHOBBI 371€KTPOHUKH. [10TyITPOBOTHUKOBEIE IPHOOPHI. 2 0,5 -
Mopayasb 4. «OnTuka. ATOMHAs U siiepHas QU3HKa» 10 2 -
21, Tema 21. OHTI/IVKa. BoaHOBBIE ONITHYECKUE SIBICHUSA. 3aKOHBI 4 05 -

reOMETPUYECKON ONTHKH.

Tema 22. KopryckyisipHble CBOWCTBA 3JI€KTPOMArHUTHBIX BOJIH. -

22. 2 0,5
KBaHTOBast ONTHKA.

23. | Tema 23. ®u3uka aTOMOB, MOJIEKYJI U TBEPAOTO TeJa. 2 0,5 -

24. | Tema 24. SnepHas dusuka. 2 0,5 -
Bcero 40 12 -

4.5. [lepeyeHb TeM J1a00PATOPHBIX PadOT.
He npenycMoTtpeHsl.

4.6. Buabl caMoOCTOAITEJbHOW PadoThl CTYIEHTOB M IMepeYyeHb Y4eOHO-MeTOAN4YeCKOro
o0ecredeHUs ISl CAMOCTOSITEIbHOM PadoThHI 00y4alOIIMXCS

4.6.1. TloaroroBKa K ayJUTOPHBLIM 3aHATHAM

[TonroroBka oOyuaromuxcs K ayJIUTOPHBIM 3aHATHUSM COCTOMT U3 TOJATOTOBKM K JIEKIHUAM U
IIOATOTOBKH K Ha60paTOpHBIM 3aHATUAM U IPOBOJUTCA B YaChI CaMOCTOSITCIIbHOM paGOTbI.

[ToaroroBka K JIEKIIUU BKIIIOUAET B ceOs MpopabOTKy M YCBOSHHE MaTepHalia MpeIblIyIIuX JISKIHH,
a TaKXe CaMOCTOSITEJIbHOE U3YyUEHHUE TEX BOIIPOCOB, KOTOPHIE BBIHOCSTCSI HA CAMOCTOSITEJIbHOE U3YUECHHE.
Orta paboTa JOJKHA BECTUCh C KOHCIEKTOM JIEKIMH M y4eOHHUKOM, B pe3yJibTaTe KOHCHEKT JEKLUN
JIOJDKEH YTOUHSTHCS M YriyOnsaTbes. Bo3HHKaromuye BOMPOChl HEOOXOIUMO 3alUChIBAaTh, YTOOBI 3a/1aTh
ux sekropy. Takas perynspHas paboTa MOMOXKET CTYJIEHTY aKTUBHO OCBaWBaTh HOBBIM MaTepuas Ha
JICKIUSIX.

[TonroroBka K 7a00OPAaTOPHBIM 3aHATHUAM BKIIIOYAeT B ce0s MOATOTOBKY OTYETa IO BHIMOJHEHHON
n1abopaTopHOil paboTe W MOATOTOBKA K BBHITIOJIHEHUIO cleayromel JadopaTopHoit paboTel. OTYETH 1O
1a00paTOpHBIM paboTaM TOKHBI OPOPMIIATECA B OTAENIBHOM TETpaau Mo JIabopaTOPHOMY MPAKTUKYMY,
IIPU ATOM ISl KaXJI0M paboThl HEOOXOAMMO yKa3aTh €€ Ha3BaHHE, IeNIb PalOOTHI, JaTy MPOBEIACHUS
M3MEpeHul, 3amucarth pe3ysbTaThl W3MEpPEeHUN B TaOJHIIBI, MPOBECTH COOTBETCTBYIOILYI0 OOPabOTKY
pe3yNbTaToOB MPSAMBIX M KOCBEHHBIX W3MEPEHMM, 3amucaTh OTBETHl. B KOHIE Kaxkaoil i1abopaTopHOM
paboThI MPUBOJSATCS KOHTPOJIbHBIE BOIIPOCHI, HA KOTOPBIE CTYIEHTHI JOKHBI 1aTh MUChbMEHHbBIE OTBETHI B
cBoei terpanu. [ momydeHus 3a4era 1o 1abopaTopHOi paboTe CTYISHT JOJIKEH:

— Hay4YuThCs paboTaTh ¢ mpubopamMu U 000PYJOBAaHHEM, UCIIOIB3YEMBIM B JaHHOU J1a00paTOpHOI
pabore;

— MPOBECTH MPABUIHHO U3MEPEHUS U 00paOOTKY pe3yIbTaTOB ATHX U3MEPEHHUIA;

— 0(hOpMUTH OTUET 110 JAHHOI paboTe B CBOEH TeTpaau Uit 1a00paTOPHBIX paboT;

— YSCHUTH TEOPETHYECKHIl MaTepuan Mo u3ydaeMoil B paboTe TemMe B 00bEME OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

4.6.2. IlepeyeHb TeM KYpPCOBBIX padoT (POEKTOB)
KypcoBbie paboThl (IPOEKTHI) HE MPETYCMOTPEHBI.

4.6.3. TIlepeueHb TeM pedpepaToB, pacueTHO-rpaguyecKux pador
He npexycmoTtpeHnsl.



4.6.4. TlepeueHb TeM H Y4eOHO-METOAUYECKOr0 oOecreyeHHs [Jisi CAMOCTOSITeJILHOM
a00ThI 00YYAKIIMXCH

O0béM, 1
Ne Y4ebHO-MeTOINUECKOe (opma 00yuenus
/ Tema caMOCTOSITEIBHON PaOOTHI OYHO-
oOecrieyeHue
! OYHAas3a04HAas 3a04Ha
s
Moayasb 1. «kMexaHHKa» Kann K. b. Kypc o6meit 36 50 -
1 Tema 1. Mexann4eckoe IBHKCHHE ¢usuku : yuebnoe nmocodue / K. 6 3 -
' | MaTepHaJbHOM TOUKH M TBEPAOTO Tela. b. Kann. — Mocksa : KYPC :
Tema 2. JluHaMKKa MOCTYNATEILHOTO NHOPA-M, 2022. — 368 c. - -
5 | ABHKCHWS MaTCPHbHOH TOUKH M ISBN 978-5-905554-47-6. - 6 6
"| TBepmoro Tena. 3aKOH COXpaHEHHUSI Texer : anexrponnsrii. - URL:
MMIYJIbCA. https://znanium.ru/catalog/prod
3.| Tema 3. Cuibl B MEXAHUKE uct/1094750 (nara obpamenus:| 4 6 -
4 Tema 4. Pa6oTa u sHeprus. 3akoH 02.09.2024). — Pexum 4 6 -
' | cOXpaHEHUs SHEPTHH. AOCTYyIIa: IO MOAIMCKE.
Tema 5. /luHamMuKa BpamaTeabHOTO -
5. | ABMXKEHHS. 3aKOH COXpPAHEHUS] MOMEHTa 4 6
HMITyJIbCA.
6.| Tema 6. Napmonnueckue KoaeOaHus 4 6 -
7.| Tema 7. BomHOBBIE TPOIIECCHI 4 6 -
8.| Tema 8. OCHOBBI aKyCTHKH 4 6 -
Mopayab 2. «KMexaHHUKA )KUJAKOCTEH U Kann K. b. Kypc o6meit -
razos. MoJsexkyasipaasi pu3uka u ¢u3uku : yaeGHoe nocodue / 34 48
TePMOAMHAMHKA)» K. b. Kann. — Mockaa :
9 Tema 9. 'unponnHamuka. 3aKOHBI KVPC : UHOPA-M, 2022. — 5 8 -
" | MEXaHUKH KUJIKOCTEH W Ta30B. 368 c. - ISBN 978-5-905554-
10.| Tema 10. MonekynspHas Gusnka. 47-6. - TekcT : DIEKTPOHHBIN. -| 6 8 -
11.| Tema 11. BraxuocTh Bo3ayXxa. URL: 6 8 -
12.| Tema 12. SBnenus mepeHoca. https://znanium.ru/catalog/prod| 4 8 -
13 Tema 13. Tepmozunamuka pasHosecupix | UCt/1094750 (nara odparenus: 6 8 -
| cocTosmmiL. 02.09.2024). — Pexum
14| Tema 14. TepmonHaMuKa HeOOPaTUMBIX AOCTYIa. IO MOAITHCKE. 6 8 -
IPOIIECCOB
Moayasb 3. «JeKTpocTaTHKA. [Toroxux, C. A. ®usuka. -
IMocTOSIHHBIN JIEKTPHYECKHH TOK. COopHuK 3a1a4. 34 50
DJIeKTPUYECTBO U MATrHETH3M» DJEeKTPOMAarHeTU3M,
15.| Tema 15. DnektpocTaTuka. Ko1e0aHus U BOJIHBI, OIITHKA, 6 10 -
16.| Tema 16. IlocTOsSHHBIN TOK. KBAHTOBAs U siiepHast Gusuka : | g 8 -
Tema 17. MarnerusMm. MarautHoe nozie u yuebHoe nocodue / C. A. -
17. [Toroxwux, C. A. CTpenbnos. - 4 8
CTO XapaKTepUCTHIH. Hosocubupck : M3a-so HI'TY,
18. Tema 18. DnexTpomMarHuTHas MHAYKIHUA. | 2020. - 120 c. - ISBN 978-5- 6 8 -
CaMOnHIYKIHS, 7782-4163-3. - Tekcer :
Tema 19. DnekTpoMaruuTHbIe KoneOanus | JIEKTPOHHbIA. - URL: -
19. 1 BOJIHEL https://znanium.com/catalog/pr | © 8
oduct/1868904 (mara )
20. Tema 20. OCHOBBI 3TEKTPOHUKH. obpatuenus: 02.09.2024). — 6 8
[TonynpoBOAHUKOBBIE IPUOOPHI. Pe3kHM JI0CTYTIa: TIO TIOITHCKE.




Moayab 4. «OnTuka. AtomHas u sigepHas | Cusyxun JI. B. OOmmii kypc -
36 48
dpusuka» ¢uzuku: YueOHoe nmocodue ams
Tema 21. Ontuka. BonHoBsie ontuueckue | By30oB: B 5 tomax Tom 2: -
21.| sBneHus. 3aKOHBI T€OMETPUIECKOU TepmoanHaMuka n 10 12
ONTHUKH. MOJIEKYJIsIpHas ¢usuka |/
Tema 22. KopryckynspHbie CBOHCTBA CusyxuH /JI.B., - 6-e u3n., crep. -
22.| 2JIGKTPOMAarHuTHHIX BOJTH. KBaHTOBas -  MockBa OUSMATIIUT, 8 12
ONTHKA. 2014. - 544 c. ISBN 978-54
Tema 23. dusuka aToMOB, MOJIEKYI U 9221-1514-8. -  Tekcr : -
23. v | 10 12
TBEPAOTO TeJa. AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/pr -
oduct/470190 (maral
24.| Tema 24. Slnepuas ¢pusuka. obpamenns:  02.09.2024). 8 12
PexxuM gocTyna: 1o nojmucke.
Bcero 140 | 196 -

4.6.5. Jlpyrue BUAbI CAMOCTOATEIbHOI PadoThI CTYAEHTOB
He npegycmorpensl.

4.7. IlepeyeHb TeM U BH/I0B 3aHATHI, IPOBOAMMBbIX B HHTEPAKTHBHOH (popme

Ne i/ dopma 3aHATUA Tema 3aHaTHA HHTepakTUBHBIA METO O0ObeM, 4

1. Jleknus DJIEKTPOCTATHKA. HuTepakThBHAS JIEKIHS 2

2. Jlekius Pabora wu osHeprus. 3akoH | UHTepakTHBHAS JEKIUS 2
COXPAHEHUS SHEPTUH.

5. ®OH/ OLIEHOYHBIX CPEACTB JAJIsl IPOBeIeHUS IPOMEKYTOYHOM aTTecTalun

IlonHoe omnmcaHue (I)OH,Z[a OLCHOYHBIX CPCIACTB TeKymeﬁ n HpOMe)KYTO‘IHOﬁ aTTcCTalluu
06y‘-IaIOHH/IXCSI C TMCpCUHCM KOMHGTGHHHﬁ, ONMCcaHueM TIIOKa3aTener u KpUTCPUCB OLCHHUBAHUA
KOMHGTGHHI/Iﬁ, IIKaJI ONCHHMBAHWA, THUIIOBBIC KOHTPOJIBHBIC 3adaHUd W MCTOAUYCCKHC MAaTCpUallbl
MIpe/ICTaBJICHBI B IPUJIOKEHUU 3 JaHHOM pabouell MporpamMmabl.

6. Y4yeOHO-MeTOAMYECKOE O0ecTIedeHUe TN CIIMIITHHBI
6.1. Pexomenayemasi JuTepaTypa
6.1.1. OcHoBHas1 IUTEpaTypa

ABTOp, Ha3BaHUE, MECTO U3AAHUS, U3/1aTEIILCTBO, TOJ U3JAHUS, KOJTMYECTBO Koun-Bo 3Kk3.
CTpaHHUIL B 61O
Kann K. b. Kypc ob6meit ¢pusuku : yue6Hoe nmocodbue / K. b. Kann. —
Mocksa: KYPC : UHOPA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. -| OnekTpoHHBIN
Teker: anextponnsid. - URL: https://znanium.ru/catalog/product/1094750 pecypc
(mata oopamenuns: 27.03.2025). — Pesxum ocTymna: mo moJIiucKe.
[oroxux, C. A. ®uzuka. COOpHUK 3a1a4. DIEKTPOMArHeTU3M, KoJieOaHus
Y BOJIHBI, OTITHKA, KBAaHTOBAs U sijiepHas pusnka : yueOHoe mocodue / C. A.
2 [Toroxux, C. A. Ctpenbiios. - HoBocubupck : U3zn-so HI'TY, 2020. - 120 c.| DneKTpOHHBIN
- ISBN 978-5-7782-4163-3. - Tekcr : anexTponHbid. - URL: pecypc
https://znanium.com/catalog/product/1868904 (nara obparmieHus:
27.03.2025). — PesxuM 10CTyma: Mo MOAIMUCKE.
CusyxuH /[. B. O6mwuii kypc ¢pusuku: YueOHOe mocodue st By3oB: B 5
3 [romax Tom 2: Tepmoaunamuka u MosiekynspHas ¢puzuka / CuByxus /[.B., -
6-¢ w371, cTep. - Mocksa :DU3MATIINT, 2014. - 544 c. ISBN 978-5-9221- peeype

Ne i/t

ONEKTPOHHBIN




1514-8. - Tekcr : anexTponHbId. - URL:
https://znanium.com/catalog/product/470190 (mata oOpamieHwus:
27.03.2025). — Pexum 10CTyIIA: O TMOAMKCKE.

Xaspynsk B. I'. Kypc ¢usuku : yue6HOe mocobue / B.I'. XaBpyHsk. —
MockBa : MH®PA-M, 2021. — 400 c. — (Beicmee oOpa3zoBanue:
4  |bBakanaspuar). — DOI 10.12737/762. - ISBN 978-5-16-006395-9. - Tekcr :
snekrpounsii. - URL: https://znanium.com/catalog/product/1149108 (mara
obpaenus: 27.03.2025). — Pesxxum nocTyna: mo nojAmucke.

ONEeKTPOHHBIN
pecypc

6.1.2. lonotHuTEIBHAS IUTEPATYPA

Ne i/ ABTOp, Ha3BaHUC, MCCTO U3JIaHUSA, U3JIATCIILCTBO, I'0J] U3AaHHA, KOJIMUCCTBO CTPAHUIL]

I'pabosckuii, P.U. Kypc dusuku: yueb6. mocodue. / P.W. I'paboBckuii — 8-¢ u3a. crep. - Cno.:

1.
WznarensctBo "Jlanp", 2005. - 608 c.
AxynusiH, A. H. MccnenoBanue siBeHUs 2IEKTPOMAarHUTHON MHAYKIIUY : y4eOHO-
2 METOJIMYECKOE ITOCOOUE IS IIPOBEACHUS Ta00OPATOPHO-TIPAKTHYECKUX padoT 1o (PH3HKE HA

0a3e HHTepaKTUBHOIO JIabopatopHoro npaktukyma "Otkpeitas ¢pusuka 1.1" / A. H. AkynusH ;
benl'CXA um. B.A. IN'opuna. - Maiickuii : U3a-Bo benl'CXA um. B.S. 'opuna, 2014. - 31 c.

6.1.3. Ilepuoanyeckue U31aHUA
He npenycMmoTpeHsl.

6.1.4. MeTognueckue yKa3aHusi Uit 00y4arUuXcs M0 0CBOCHUIO THCIUTIIHHBI

Ne i/ ABTOp, Ha3BaHUC, MCCTO U3JaHUs, U3ATCIILCTBO, 'O U3AHU, KOJIMYCCTBO CTPAHUI]

1 Bonosuk B.H. ®usuka. Mexanuka. Metoauueckue yka3aHus Ui IOATOTOBKU K
" |nmabopatopnomy mpaktukymy / B.H. Bonosuk. Jlyranck: 'OY JIHP JIHAY, 2018. — 102 c.

Bonosuk B.H. ®u3uka. MonekyisipHas Gpu3uka 1 TepMoIuHaMuKa. MeTtondeckue yKka3zaHus
2. |1 IOATOTOBKY K JtaboparopHomMy mpakTukymy / B.H. Bonosuk. Jlyranck: 'OY JIHP JIHAY,
2018.

Bonosuk B.H., JIuxomanoB A.A. ®u3uka. DIEKTPUIECTBO U MAarHETU3M. MeToAMYEeCKHe
3. | ykazaHwus Ui HOATOTOBKHU K J1aboparopHomy npakTiukymy / B.H. BonoBuk, A.A. JIuxomaHOB.
Jlyranck: 'OY JIHP JIHAY, 2018.

Hsannukos B.B., JluxomanoB A.A. ®uzuka. Ontuka. MeTonuueckue ykazanust s
4. | moAroTOBKH K JlabopatopHoMy npakTukymy / B.B. IBanaukoB, A.A. JIluxomanos. JIyranck:
I'OY JIHP JIHAY, 2018.

Cronspenko B.®., IBannuko B.B., Bonosuk B.H. ®u3uka. Yacts | . MeTonuueckue ykazanus
5. | A7 caMOCTOSITENTbHONM M MHAMBHUIyaJIbHOM pabOTHI € 3aJaHUSIMU JJIs1 KOHTPOJIbHBIX paldoT. /
B.®. Cronsipenko, B.B. Bannukos, B.H. Bonosuk. Jlyranck: JIHAY, 2007.

Cronspenko B.®., IBanaukos B.B., Bonosuk B.H. ®usuka. Yacts 11 . Metoauueckue
6. |ykazaHwWs TSI CAMOCTOSATEIHHON U WHINBUYy AJIbHOW PaOOTHI C 3aJJaHUSIMH JIJISI KOHTPOJIBHBIX
pabot. / B.®. Ctonspenko, B.B. Bannukos, B.H. Bonosuk. Jlyranck: JIHAY, 2007.

6.2. Ilepeyens pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHON ceTH «WHTepHET»
(naJee - ceTb «AHTEpHETY»), HEOOXOAMMBIX /IJISI OCBOCHUSI AUCIHUILIMHBI
Ne i/ Ha3BaHue nHTepHeT-pecypca, aipec U peKuM JTOCTyIa

Bukurneus — cBOOOAHAs SHIMKIIONEAUS. [ DnekTpoHHbId pecype]. URL:

1 https://ru.wikipedia.org/wiki (mara oopamenus: 27.03.2025).
2 DenepanbHblil moptan «Poccuiickoe oOpa3zoBanuey. [DneKTpoHHBIHN pecypc].
" JURL: https://www.edu.ru/ (nara obpamienus: 27.03.2025).
3 ITHpopmanmonnas cucrema « EnuHOe OKHO 1ocTyna K 00pa3oBaTeNIbHBIM pecypcam.

[DnexTponnsiii pecype]. URL: http://window.edu.ru/ (mata oopamenwus: 27.03.2025).
4. [DenepanbHblii HEHTP HHGOPMAIIMOHHO-00pa30BaTENILHBIX pecypcoB — http://fcior.edu.ru/
5. [PrekTpoHHO-OHOINOTEYHAs cHcTeMa «Y HUBEPCUTETCKasi OHMOINOTEeKa OHIAWHY. [ DIIeKTPOHHBIN



https://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/

ecype]. URL: https://biblioclub.ru/ (mata obpamenus: 27.03.2025).

Hayunas anekTpoHnHas 6ubnuoreka «e-Libraryy. [DnexkTpoHHBIN pecypc].

6. /
URL.: https://elibrary.ru/ (nata oopamenwus: 27.03.2025).
6.3. CpeacrBa obecnevyeHUs1 OCBOCHH S AUCHUNIMHBI
6.3.1. KomnbroTepHbie 00y4yamue ¥ KOHTPOJHMPYOLHe NPOrPaMMBbl
QDYHKIKS MPOTPAMMHOTO 00eCIeueHuUs
Ne | Bun yue6noro | HammeHoBaHHE mporpaMMHOTO YHKI ME DY -
n/m 3aHATUA o0ecrnieyeHHs KOHTPOJIb ACTIPY oOyyaromias
ronas
1 JleknmonHusie, |[CucTeMa JMCTAaHIIHOHHOTO + + +
npaktudeckue |o0yuenust Moodle
6.3.2. Ayauo- ¥ BU€ONocoousi
He npenycmoTpeHsl.
6.3.3. KommnboTepHbIe Mpe3eHTANINH Y4eOHBIX KYPCOB
He npenycmorpensl.
7. Onmcanue MaTepUAJIbHO-TEXHHM4YECKOW  0a3bl, HeoOXoAMMOW IS

ocyliecTBJIeHHs 00Pa30BaTeJIbHOI0 MpoLecca Mo JMCUHILIHHE

Ne

/1

HaumenoBanue o6opyaoBan-
HBIX Y4eOHBIX KAOMHETOB,
00BEKTOB /IS IPOBEACHUS

3aHITUI

[lepeueHs OCHOBHOTO 000PYI0BaHMSI, TPHUOOPOB U MATEPUAIIOB

I-315 ayJIuTOpUsl  JUId
IpoBeIeHUsT  J1abOpaTOPHBIX,
CEMHHAPCKHUX U MPAKTUIECKUX
3aHATHH, IPYTIOBBIX u
WH/IMBUTY aJTbHBIX
KOHCYJIbTalUH, TEKYILETro
KOHTpOJIA,  IPOMEXYTOYHOU
aTTeCTallud, CaMOCTOSITEIIbHON
paboTsl

Mkad c 3akp. AB. — 2 wT., pabouuit cton «I»-16, cr. mis Bec.
JI®-550 — 1 wrt., nuc. c1.JIP-540 — 1 mwit., apmMaTypHslit cT. — 7
mT., cefd —1 mrT., Aocka J/Tex Mmok. — 1 mT., CTOI OAHOTYMO. — 2
IT., cTOJ ayA. — 1 mr., cryn ydennd. — 30 mr., cremax — 1
mT., cTya 1a0. — 1 mWT., cTysn n/MATKUi — 2 1T., JabopaTopHbIe
npubopsl 1 06opynoBanue (060p «I1aeKTpo», BonbT™MeTp P-505,
reHepaTop 3BYKOBOM, UICTOYHHK MUTAHUS YHUBEPC., MUKPOUHTED.
«JluaHKKa», MUKpodOTOMETp. HEepeructp., ocserutenr OU-18,
ocriorpad 37eKTp., Npuoop GU3U3MEpH., MASITHUK YHHUBEPC.,
BOJIETMETP, OapoMeTp aHEpOM[., BEChl TEXHUYECKUE, TeHepaTop
I'VK (c), ucrounux HUDIIII-2, mokcomerp (C), MUKPOCKON U
Jp.); Y4eOHO-METOIMYEeCKUE MaTepHaIbl

8. MesxkaucuuniMHaApHbIe CBA3H

IIpoToko.

corjiaCoBaHus pa6oqel71 MMpOorpaMmebl C IPpYIruMu JUCHUIITIMHAMHA

JTHUCUUIUIMHBI, C KOTOPOH
MTPOBOJIUIIOCH COTJIAaCOBAHME

HaumenoBanue

Kadenpa, ¢ kotopoii
MPOBOAMIIOCH COTJIACOBAaHUE

[Ipennoxxenus 00 U3MEHEHUSX B
pabodeit mporpamme. 3akiIroueHue oo
UTOTaX COTJIACOBAHMS



https://biblioclub.ru/
https://elibrary.ru/

JIncr usmenenuii padoyeii nporpaMmmsl

punoxenne 1

Homep n3menenuns

Howmep nportokomna
3aceaHus
Kadeapsl U gaTta

CtpaHu1sl ¢
U3MCHCHHUAMU

[Tepeuenb oTKOppEK-
TUPOBAHHBIX ITYHKTOB

Ilonmucs 3aBe-
JYFOIIETO
kadenpoi




I[Ipunoxenne 2

JInet neproanyecKux NpoBepoxk padoueil mporpaMmMsl

JlomKHOCTHOE JUII0, TPO-
BojauBIee nposepky ©.1N.0.,
JOJKHOCTD, TTOATHUCH

Hara

[TorpeGHOCTH B
KOPPEKTUPOBKE

[lepeyeHnb MyHKTOB, CTp.,
pasienoB, TPEOYIOMHX
W3MEHECHUHI
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UMEHMU K.E. BOPOIINJIOBA»

®OHJ OHEHOYHBIX CPEJACTB
o aucuuIuimae (Moayiio) dusnka
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VYpoBeHb npoeccoHanIbHOr0 00pa3oBaHus: OaKanaBpuar

T'onx wayaina moarorosku: 2024

Jlyranck, 2024



1. MEPEYEHb KOMINETEHINIA, COOTHECEHHBIX C UHIAUKATOPAMM JOCTUKEHUS KOM{IETEHHHFI, C YKASAHUEM 3TAIIOB
X ®OPMUPOBAHUA B ITIPOIHECCE OCBOEHUS OBPA3OBATEJIBHOU ITPOI'PAMMBI

Kon dopmynanpoBka WNnauxaTtopsl Oran IInanupyemsie HaumenoBanue HanmeHnoBaHue o1ieHOYHOTO
KOHTpO- KOHTPOJUPYEMOit TOCTIOKCHUS (ypoBeHB) pe3yabTaThl 00YICHHS MOAyJIeH u (WK cpelcTBa
JIUpyeMoi KOMIICTEHIIUH KOMIICTCHIIUH OCBOECHHUS paszaenos Texynmit | IIpomexxyTounas
KOMIIe- KOMITETEHIIUH JHCIMTUTAHBI KOHTPOJIb aTTecTanus
TCHIINH
OIIK-1 Crioco0eH pemiarh OIIK-1.1 Ilepseiii oTan | 3HaTh onpenencHust | Momyis 1. TecTsl 9K3aMeH
3aga4u JleMoHCTpUpYyET (ToporoBblii OCHOBHBIX HOHITHI «MexaHuka» 3aKpbITOTO
NpO(ECcCHOHAIBHOM | 3HAHMS YPOBCHB) dusuku, cumponuky, | Moayinb 2. THITA
eI TEIbHOCTH MOIETUPOBAHMS 3aKOHBI, OCHOBHBIE «Monexynapras
MIPUMEHSIST METO/IbI OT/CJIbHBIX MPUEMBI pusixa u
TEPMOIMHAMHUKA.
MOJEIIMPOBAHHUS, (dbparmMeHToB JI0Ka3aTeIbCTB Mexarka
MaTeMaTUYECKOTO npouecca, buznuecKux KIIKOCTEH F Ta305»
aHaJusa, MaTeMaTUYECKOTO 3aKOHOB U Moy 3.
€CTECTBCHHOHAYYHBIC | aHATN3a, BRIOOpa YTBEPKICHUM. DIIEKTPOCTATHKA.
U OOIIEUH)KEHEPHBIE | ONTHUMAJIbHOTO Bropoii atan yMeTh [ToCTOSHHBII TecTnl SK3aMeH
3HAHUA BapuaHTa I (IpOABHHYTHI | aHaTM3UPOBATH 3JEKTPUYECKUM TOK. | OTKPBITOro
KOHKPETHBIX YPOBCHB) 3a/1a4y, BBIJICTISS € ONEeKTPUYECTBO U THma
yCJIOBHUI TIpH 0a30BbIE MarHeTu3M» (Bormpocer
CO3JaHUU COCTAaBJISIOIINE, Mognysb 4. «Onruka. | A
3eMJIEYCTPOUTELHON IPUMEHATE Atommas u siepuas | OMpOca)
1 Ka/1aCTpOBOM HMMEIOLYOCS pusuicar
JOKYMEHTalluu TEOpETUYECKYI0 0azy
Tperuii stan HMMETh HABBIKH Pacuernas | sx3amen
(BBICOKHIA IEePEBOIUTE pabota
YpOBEHb) peasibHyI0 33724y Ha
SI3BIK (PUBUKH,
BBIOMpATh METOJ €€
pELIEHUS CTPOUTH
MIPOCTEUILNE MOJIEIIN
MIPY PEUICHUHN




PO eCCHOHATBHBIX
3ajad,
CaMOCTOSITENIbHO
paciupsTh U
yIIIyOJISITh 3HAHUS.

OIIK-1.2

Ucnosnb3yer
(dbyHIaMeHTaTbHbBIE
3HaHUA B
npodeccroHanbHOI
ACATCIIBHOCTHU IJIsL
pelieHus
KOHKPETHBIX 3aJia4 B
36MJICYCTPOUCTBE U
KajacTpax

IlepBelii aTan
(moporoBbIii
YPOBCHB)

3HaTh OCHOBHBIE
dbuznveckue
SIBJICHUS U
¢byHIaMeHTalbHbIE
MOHSATHUS, 3aKOHBI
KJIACCUYECKOUN 1
COBPEMEHHOU
¢buzuky;
COBPEMEHHYIO
Hay4YHYIO
anmaparypy;

Bropotii sran
(TIpoIBUHY THIi
YPOBEHB)

YMeTb UCIIOJIb30BaTh
METOTBI
MaTeMaTHYECKOTO
MOJICTTUPOBAHUSI
MPOIIECCOB
OKPY>KaIoIIero Mupa
B pEIICHUH
podeCcCHOHATEHBIX
3a/1a4; CO3/1aBaTh
0a3bl
9KCIIEPUMEHTAITbHBIX
JTAHHBIX ¥ TIPOBOJIUTH
UX aHaJIN3;
MPOBOJIUTH
MIOYBCHHO-
HKOJIOTHYECKOE

Monyns 1.
«MexaHHuKa»
Monayns 2.
«MonexynsipHas
¢uzuka u
TEPMOJIMHAMUKA.
MexaHuka
JKUOKOCTEN U ra30By
Monyns 3.
DJNeKTpOCTaTUKA.
ITocTostHHBIN
3JIEKTPUUYECKUH TOK.
DNEKTPUUECTBO U
MarHeTu3M»

Monyns 4. «OnTuka.

ATOMHas U siepHas
¢uznka»

TecTnl
3aKpBITOTO
THIIA

OK3aMCH

Tectol
OTKPBITOTO
THUIA
(BompocCHI
JUTS
ompoca)

OK3aMCH




00cie10BaHUE C
HCIIOJIB30BAHUEM
(bu3nIecKux
XapaKTEPUCTUK
[TOYBEI U
IKOJIOTHYECKOE
COCTOSIHHE
OKPY>KalOIIEeH Cpeibl;

Tperuii aTan
(BBICOKHIT
YPOBEHB)

UMeTh HABBIKH
IPUMEHEHHS METOJIOB
MaTeMaTH4eCKOIo
MOJICIIMPOBAHUS U
aHaJin3a 0ObEKTOB
3eMJICYCTPOUCTBA U
KaJIaCTPOB;
buznuecKkuMu
METO0JIaMU TOYBEHHO-
9KOJIOTHUECKOTO
o0ecrnievyeHus
3eMJICYCTPOUCTBA U
KaJIaCTPOB.

Pacuernas
pabora

OK3aMCH




2. OMMUCAHHME MOKA3ATEJENA U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIU,
OIIMCAHHME HIKAJI OHNEHUBAHUSA

No HaumenoBan Kparkas Hpen;zaBneH
, ue XapaKTEePUCTHKA Kpurepuun
/ OLIEHOYHOTO [Ikana orieHUBaHUS
OLICHOYHOI'O OLICHOYHOI'O OIICHUBAHUS
n CpelcTBa B
CpeacTBa CpeacTBa
dbonme
1. | Tecr Cucrema TecToBble B tecte BoinosnineHo | Ouenka  «Omauuno»
CTaHAAPTU3UPOBAH | 3aaHUS 90-100% 3amanuit (5)
HBIX 3aJaHUH, B Tecte Boimonneno | Ouenka «Xopowio» (4)
TIO3BOJISIOIIAS Ooiee 75-89%
U3MEpPUTh YPOBEHb 3ajaHuil
3HaHUM. B Tecte BbnmonHeHo | OuexHka
60-74% 3anmanuii «Yoosnemeopumenvro
» (3)
B tecre BbinonHeHo | OueHka
MEHee 60% | «Heyoosnemeopumeins
3aJaHUN Ho» (2)
bonbmas yacTh | OueHka
ompenenenut  He | «Heyodosnemsopumens
IIpEJCTaBIICHA, Ho» (2)
0o MpejacTaBieHa
c rpyOpiMu
omuOKamu.
2. | Ompoc ®opma paboThl, Bormpocsl k ITponemonctpupoB | Ouenka  «Omauuno»
KOTOpasi MO3BOJISIET | OMPOCY aHbI (5)
OLIEHUTb KPYT030D, mpenoiaraeMpie
YMEHHE JIOTUICCKH OTBETHI; TPABHILHO
MIOCTPOHTH OTBET, UCIIONIb30BaH
yMEHUE AITOPUTM
IIPOJAEMOHCTPUPOBA 000CHOBaHMII  BO
Th BpeMs
MOHOJIOTHYECKYIO paccykJIeHUl; ecTh
pedb U UHBIC JIOTUKa
KOMMYHHKATHBHBIS paccyXJICHUH.
HaBbIKU. Y CTHBIH [TponemoncTpupoB | Ouenka «Xopouio» (4)
orpoc obnagaer aHBI
00IbIINMU IpeanogaracmMole
BO3MOYKHOCTSIMU OTBETHI; €CTh
BOCIIUTATEIHLHOTO JIOTUKa
BO3JICUCTBHUA, pacCyXIeHHUH, HO
CO3/1aBast yCJIOBUS HETOYHO
1A HCIIOJIb30BaH
HepOpMaITEHOTO ITOPUTM
oO01IEeHS. 000CHOBaHMIT BO
BpeMs
pacCyXIeHUM U HE
BCE OTBETHI
MIOJTHBIE.
[IpogemonctpupoB | OreHka
aHBI «Yoosremeopumenvro
MpeAnoaracMbie » (3)




OTBETHI, HO
HENPaBUIIBHO
HCITOJIB30BaH
aITOPUTM
000CHOBaHMH  BO
BpeMs
paccyKJIeHH;
OTCYTCTBYET
JIOTHKA
paccyKICHHH;
OTBEThI HE I1IO0JIHBIC.

OTtBeTnI HE
MIPEICTABIICHBI.

OueHka
«Heyooeremsopumerns
Ho» (2)

JlabopaTopH
ble padoThI

Hanpasneno Ha
OBJIAJICHHE
MEeToAaMu 1
METOAMKAMHU
U3y4aemMou
JUCHUTUIMHBL. [t
peuieHus
npeJiaraeTcs
peumTh
KOHKPETHOE
3a/1aHHe
(curyammio) 6e3
MIPUMEHEHUS
MaTeMaTHYeCKUX
pacyeToB.

[IpakTnyecku
€ 3aJaHusl

[TponemoHcTpUpPOB
aHo cBOOOHOE
BJIaJICHUE
npodeccroHaIbHO-
MMOHATHHHBIM
anmaparom,
BJIaZICHUE
METOJaMH 1
METOIUKAMU
IUCIATUINHEL
IToxazaHbI
CIIOCOOHOCTHU
CaMOCTOSITEILHOTO
MBIILIEHHUS,
TBOPYECKOM
aKTUBHOCTH.
3amanne
BBIIOJIHEHO B
IOJTHOM 00bEME.

Oneska «Omauyrno»

(5)

[TponeMoHcTpHpOB
aHo BIIaJICHUE
npodeccuoHaIbHO-
MMOHATHHHBIM
anmaparom,
MPUMEHEHUHN
METOJIOB U METOJIHUK
JUCIHATIINHBI
HE3HAYUTEIIbHBIE
HETOYHOCTH,
MMOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSTEIHHOTO
MBIIIJICHYS,
TBOPYECKON
AKTHBHOCTH.
3aganue
BBITIIOJTHEHO B
IIOJIHOM 00BEME, HO

pu

Ouenka «Xopouioy» (4)
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c HEKOTOPBIMU
HETOYHOCTSIMH.

IIponemoHCTpUPOB
aHo BJIaJICHUE
npodeccuoHanbHO-
MNOHATUNHBIM
anmnapaTrom Ha
HU3KOM YPOBHE;
JIOITy CKat0TCA
oHOKU npu
MPUMEHEHUU
METOJI0OB U METOJIUK
JUCIUTUINHBI.
3aganue
BBITIOJTHEHO HE
TIOJIHOCTBIO.

OrneHka
«Yooseremsopumenvro

» (3)

He
MPOJIEMOHCTPUPOBA
HO BJIaJICHUE
npogeccuoHaIbHO-
MOHATHHHBIM
arnmapaTom,
METOAaMH 51
METOIMKaMH
JTMCIHATIIHHEL
3amanue HE
BBITOJIHEHO.

Ouenka
«Heyoosnemeopumens
Ho» (2)

IK3aMeH

KontpoissHOe
MEpOIPHUSTHE,
KOTOpOE€
IIPOBOJIUTCSA 10
OKOHYAaHUU
U3Yy4YCHHUS
JUCLUIIINHBL.

Bomnpocs k
HK3aMEHY

ITokazaHo 3HaHNE
TEOPHH BOIIPOCa,
MOHSITHIHHO-
TEPMUHOJIOTHIECKO
ro amnmapara
JMCIUTIIMHEL,
yMEHUue
aQHAJIU3UPOBATH
npobiemy,
COZIEPKaTEIBHO U

Ouenka
«Omauuno» (5)
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CTHJINCTHYECKH
rpaMOTHO U3JIarath
CyTh BOITPOCA;
ri1y00KO MOHUMATh
MaTepHal;
BIIaJICHUC
AHAJINTHYECKUM
crocobom
M3JI0KEHUS
BOIPOCA, HAYYHBIX
HAeH; HaBBIKAaMH
apryMeHTaluu u
aHanu3a (QakToB,
COOBITHH, SIBIICHUH,
IIPOIIECCOB.
BricTaBisieTcs
oOyuJaroremMycs,
MOJIHO, TOAPOOHO
u I'PaMOTHO
OTBETUBILIEMY  Ha
BOIIPOCHI Oujera u
BOIIPOCHI
9K3aMeHaTopa.

Ilokazano 3HaHHE
OCHOBHEBIX
TEOPETHYECKUX
ITOJIOKSHUH
BOIIPOCA;  YMEHHUE
aHaJTU3UPOBATH
ABIEHUs,  (HaKTHI,
JICCTBUS B paMKax
BOIIPOCA;
CO/IepXKaTeIbHO U
CTHIIMCTHYECCKHU
TPaMOTHO H3J1ararth
CyThb BOIIPOCa, HO
AMEET MECTO
HEJI0CTaTOYHAs
MOJIHOTA  OTBETOB
Mo  M3JaraeMomy
BOIIPOCY.
IIponemoHCTpUPOB
aHo BJIaJICHUE
aHAITUTUYCCKUM
CIIocoooM
H3J10KSHUS
BOIIpOCa u
HaBBEIKAMH
apryMeHTalluH.
BricTaBisieTcs
oOyuaroremMmycs,
IMOJTHOCTBIO

Ouenka
«Xopowoy» (4)

24




OTBCTI/IBHICMy Ha
BOIIPOCHI OWjeTa |
BOITPOCHI
IK3aMeHaTopa, HO
IOy CTUBIIEMY
npu OTBETax
HC3HAYUTCIIBbHBIC
OIINOKHU,
yKa3bpIBAIOIIME HA
HaJIN4Yue
HECCUCTCMHOCTH u

npo0enoB B
3HAHUSX.

[Tokazano 3Hanue | OueHka
TEOPUH  BoTpoca | «YoosremsopumenvHo
(dparmeHTapHO »(3)
(HemonHOTA

U3JI0KEHUS

uHbopMaluy;
ONepUpOBaAHUE

TOHSATHSIMH Ha
ObITOBOM YPOBHE);
YMEHHE BBIJICIUTh
IJIAaBHOE,

chopMyIHpOBaThH

BBIBOJIbI, I10Ka3aTh

CBSI3b B
MOCTPOCHUU OTBETA

HE

MPOIEMOHCTPUPOBA

HO. Bnanenune
AHATUTHYECKUM

croco6om

U3JI0KEHUS

BOTIpOCa "
BJIaJICHHE

HaBBIKAMU

apryMeHTalluu  He
MPOIEMOHCTPHUPOBA

HO.

OOyyaromuiics

JIOTTY CTHII

CYIIIECTBEHHBIC

OLINOKH npu
OTBETax Ha
BOIIPOCHl  OUJIETOB

u BOIIPOCHI
’K3aMeHaTopa.

3HaHue Ouenka
HOHSATUITHOTO «Heyoosnemsopumens
ammapara, Teopuu | Ho» (2)
BOIIpOCA, HE
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POIEMOHCTPHUPOBA
HO; yMEHHe
aHAJTU3UPOBATH
y4eOHbIIl MaTepual
HE

POJIEMOHCTPHUPOBA
HO; BJIaJICHUE
aHAITUTUYECKUM
CIocoooM
H310KEHUS
BOTIpOCa 5
BIIaJIEHUE
HaBBIKAMHU
apryMeHTalud He
MIPOJICMOHCTPHPOBA
HO.

OOyuarommuiicss He
OTBETHJI HA OJHMH
WIK JIBa BOIpOCa
ounera U
JIOITOJIHUTEIbHBIE
BOIIPOCHI
9K3aMeHaTopa.
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3. TUIIOBBIE KOHTPOJIBHBIE 3AIAHUA NJIN HHBIE MATEPUAJIbI, HEOBXO/JUMBbIE
JIJISI OEHKU 3HAHWI, YMEHM, HABBIKOB U (UJIN) ONBITA JIEATEJIBHOCTH,
XAPAKTEPU3YIOUIUX TANIBI ®OPMHUPOBAHUSA KOMIIETEHIIMHA B TPOILIECCE

OCBOEHUSA OBPA30OBATEJBHOM IMPOT'PAMMBI

OueHoYHBIE cpeICTBA AJIs IPOBE/ICHUs] TEKYIero KOHTPOJIS
Texymuid KOHTPOJIb OCYLIECTBIISIETCS MpernojaBaTesieM TUCLUIUIMHBI IpU MPOBEACHUU 3aHITHH B
(opMe TEeCTOBBIX 3a/1aHUil, yCTHOTO ONpPOCca U pacueTHON paboThI.

OIIK-1. Cnoco0en pemath 3aauv Npo¢ecCHOHAIBLHON /eATeJbHOCTH NPUMEHSISI MeTOJbI
MO/IeINPOBAHUS, MATEMATHYECKOI'0 AHAJIN3a, €CTECTBEHHOHAYYHbIEe H 001eNHKeHEePHbIE 3HAHUS

OIIK-1.1 JleMOHCTpHpYET 3HAaHHMS MOJCJTHPOBAHUS OTACJIbHBIX (pParMeHTOB IpoLecca,
MATEeMAaTHYeCKOIr0 aHAJIN3a, BbIOOpa ONTHMAJIBHOIO0 BAPHAHTA A/l KOHKPETHBIX YCJIOBHH NpPH
CO3IaHUM 3eMJICYCTPOUTEJIbHON U KAaCTPOBOil JOKYMEHTAUMN

IlepBblii 3Tan (MOPOroBoii ypoBeHb) — MOKa3bIBaET C)OPMHUPOBAHHOCTH MOKA3ATEJSI KOMIIETCHIMH
«3HATB»: OMNpEACICHUS OCHOBHBIX TOHSATUH (U3WKH, CUMBOJIMKY, 3aKOHBI, OCHOBHBIC MPUEMBI
JTIOKA3aTeNIbCTB (PU3MUECKUX 3aKOHOB U YTBEPKICHUH.

TecToBbIE 32 1aHUS 3aKPBITOT0 THIIA
1. VYkaxute Hanboyiee TOUHOE OMPEICIICHNE MACChl Tella (gblbOepume 08a sapuanma omeema)
a) KOJIMYECTBO BEIIECTBA B TEJIE
0) Mepa MHEPTHOCTH B TeJe
B) OTHOILIEHHE Beca Tella K YCKOPEHUIO CBOOOIHOTO MaIeHuUs
I') Mepa NOTEHIUATBHOM SHEPTHH Tella
1) Mepa B3aUMHOTO MPUTSHKEHUS Teja
2. 3aKoH, KOTOPBIN UCTIONB3YETCs MIPH pacyeTe MOJ3eMHON CHIIBI KPbLIa CaMOJIETa, Ha3bIBAeTCHs,
3aKOHOM (6vlOepume 00uH 6apuarnm omeema)
a) Apxumena
0) beprymm
B) Ilackans
') HHEPIIUU
1) BCEMHPHOTO TSATOTEHUS
3. Ykaxure HanboJiee TOYHOE OMpEeIeTICHUE TEMIIEPATYPhI? (8blOepume mpu eapuarHma omeema)
a) CTeTIeHb HArPETOCTH Tella
0) Mepa cpeiHel KUHETHYECKOW SHEPTHH MOJIEKYJT
B) MEpa YKciia CTOJIKHOBEHUM MOJIEKYJ
') Mepa BHYTPEHHEW YHEprUH BelllecTBa
1) XapaKTepUCTUKA arperaTHOrO COCTOSIHUS BEIIECTBA
4. T'a3 HarpeBarT B FepMETUYECKHU 3aKPHITOM COCYyI€. Y KaXHUTE, KaKOW U3 MPOLIECCOB UMEET MECTO
(6vlOepume 00un 6apuanm omeema)
a) n300apUUIECKHIA
0) M30TePMHUUYECKHIA
B) M30XOPHBII
r) agnabaTudeckuit
1) TIOJIUTPOITNYECKUI
5. HazoBute npuunHy B3aUMOACHCTBUS MOJIEKYI (6b10epume oOuH 8apuanm omeema)
a) CHJIBI DJIEKTPUYECKOTO B3aUMOIEHCTBUS
0) CHJIBI TPABUTAIIMOHHOTO MPUTSHKCHUS
B) BHYTPUSJEPHBIEC CUIIBI
T') 3aKOH UHEPIIUHU
1) Mepa YucJia CTOJIKHOBEHUHN MOJIEKYJI
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Kiroun

1. 0,1
2. 0

3. a,0,r
4, B

5. a

Bropoii 3Tan (NpOABMHYTBHIH YPOBEHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTH MOKa3aTe s
KOMIIETEHIIUH «YMeTb»: aHAJIM3MPOBaTh 3aJayy, BbLIENSAS €€ 0a30Bble COCTABISAIOLIME, MPUMEHSThH
HMMEIOIIYIOCSI TEOPETUUYECKYIO 0azy

3agaHus 3aKpBHITOro THNA (BONMPOCHI AJIsl ONIPOCA):

1. Teno, obnanaroiee Maccoil, pasMepaMu KOTOPOTrO MOXHO NpeHeOpeyb MPHU PacCMOTPEHUH €ro
JABHKXCHUA, HA3bIBACTCs

2. CKopoCThb, KOTOPYIO HYXKHO COOOIIUTH TeNly JAJs TOro, YTOObI OHO IOKHMHYJIO OOJIaCTh 3€MHOI0
NPUTSKCHUS, HA3BIBACTCA

3. Cuna ymnpyrocTtd, BO3HHUKAlOIIas INpH YHPyroil nedopmanuu pacTsKEHHs WM CKaTus Tena,
IPONOPLMOHANIbHA a0CONIOTHOMY 3HAYEHUIO HM3MEHEHMs JUulMHbl Tena. HazoBure 3akow,
OIMCBIBAIOLINH 3Ty CHUITY.

4. HaszoBuTe pacnpeneieHue, KOTOpOe NpeACTaBiasieT co00M OTHOLIEHHWE YHuClla YacTHI,
o0ajjaroIux ONnpeIeIeHHON NOTEHIIMAIbHON SHEepriuel K OJHOMY YHMCIy YaCTHI] B rase.

5. Yactp nonHou SHCPruu TCJjIa 3a BBIUCTOM KHHETHYECKOMN OHCPIrUU ABWIKCHUSA TCJIa KaK LEJIOIo U
NOTEHIMAIbHON SHEPrUH TeJla BO BHEIIHEM I10JI€, Ha3bIBAETCS

Kimroun

MarepuajibHOM TOUKOM

BTOpaSI KOCMHYCCKasA CKOPOCTh

3akoH ['yka

Pacnpenenenue bosbimana

g winN e

BryTpeHHel dHepruei Tena

Tperuii 3Tanm (BBICOKHII YpOBeHb) — MOKa3biBaeT C(OPMHUPOBAHHOCTH TMOKa3aTessl
KOMIIETEHIIUH «MMeTh HABBIKW» TIEPEBOJIUTH PEATHHYIO 3a7a4y Ha sI3bIK (PM3UKH, BEIOUPATh METOJ €€
pElIeHUs CTPOUThH MPOCTEHIINE MOJENU MPU PElIeHUU MPOo(ecCHOHANBHBIX 3a/1ad, CaMOCTOSTENHHO
pactIupsITh ¥ yrIyOIsITh 3HAHUS.

Pacuernas pabora:

1. B pesynbrare usMepeHwii auameTpa d Kamwuisipa B CTEHKE JIETOYHBIX AJbBEOJ TOTYYCHBI
CIIETyFOIIIHE 3HAYEHUS: dq = 2,83ux; d, = 2,82ux; ds = 2,81ux;
ds = 2,85 mxk; ds = 2,87 mx. Haiiti cpennee apudMeTHIeCKOe 3HAUCHHE.

2. Baron maccoit m = 20T, IBHKYIIUICS paBHO3aMEJICHHO C HaYaJIbHOH CKOPOCTBIO Ly = 36 KM/4,
mox nedcTBueM cuibl TpeHuss F = 6 kH uyepe3 HekoTropoe Bpemsi ocraHaBiuBaeTcs. Haiitu
paccTosiHHAEe, KOTOPOE MPOMIET BaroH 0 OCTAHOBKH.

3. Iapuk maccoii 100 T yman ¢ BeIcOTBI h = 2,5 M Ha TOPU30HTAIBHYIO TUIUTY U OTCKOYMII OT HEé
BCIICJICTBHE YNPyroro ymaapa 0e3 morepu ckopoctu. Ompenenuts cpeanioro cuny (F),
JEHCTBOBABIIYIO HA MIAPHK TP yIape, eCIIH MPOJOIKUTENLHOCTD yaapa At = 0,1 c.

4. Onpenenuth CUIy HATSDKCHHS KaHaTa MpU MoabEME Tpy3a Maccoit m=1,5T, ecim 3a Bpems t = 2¢C
OT HayYaJa JABMKEHHUsS CKOPOCTh BO3pocia OT vg=0 10 vi=3,6 m/c.

5. Koneco pamnycom R = 0,1 m BpamaeTcsi Tak, 4TO 3aBUCUMOCTh yTJIa IMIOBOPOTa ¢ OT BpeMeHH t
naéres ypasHenneM ¢ = A + Bt + Ct °, rne B =2pad/c u C=1 pad/cg. g Touek, nexamux Ha
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00071e KoJieca, HAMTH Yepe3 BpeMs I = 2 C mociie Havasia JBIKSHHsS: 1) YITIOBYIO CKOPOCTh ®; 2)
JTHHEHHYI0 CKOPOCTH L.

Kimroun

1. Pemenne.

1. Cpennee apudmeTnaeckoe d HaxoJuM 1o hopmyie:
- d,+d,+d,+d, +d,

5
2. HOIICT&BJISIGM YUCJIOBBIC 3HAUYCHUA.

- 2,83+2,82+2,81+285+2.87

5
Omeem: 2,836

= 2,836(mk)

2. Pemenne.

vam

F.

¢ 107-2:20% _jq7 )y
2.6-10°

1. IIpoiiieHHbIH My Th MOKHO ONPEACTHTH 10 popmyrae S =

Omeem: 167

3. Penrenne.

2m
F=-—""_/2gh.
At g

IToncTaBuB croa YMCIOBBIEC 3HAUYEHUS, HAWIEM

F=- 2(’)2’11/2 .9,81-2,5 =—14(H).

Omeem: 14

4. Penienne.

T:m(g +%)

HO}ICTaBI/IM YHCJIOBBIC 3HAUCHUA U BI)I‘IYECJ'II/IMI

7=1,50-10% 981+ 2) =1,74-10* (H) = 17,4 (xH).

Omeem: 17,4

S. Pemenne.
d
1. VI3BecTHO, YTO yrioBasi CKOPOCTh ® = a (A4+2t+t5)=2+3t%

o (t=2)=2+3-2%=14 (pad/c).
2. JIuneitHast CKOPOCTb L HAMIEM M3 COOTHOIIEHUS L = OR,
v=(2+3t)- R
v(t=2)=14-0,1=1,4 (m/c).

Omeem: 14nu 1,4

OIIK-1.2 Hcnoab3yeT (pyHAaMeHTAJAbHbIe 3HAHUA B NPodecCHOHATbHONH IeATeJbHOCTH 1A
pelIeHUs] KOHKPETHBIX 32/1a4 B 3eMJIeyCTPOICTBE H KagacTpax
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IlepBbIii 3Tan (MOPOroBoOH ypoBeHb) — MOKa3bIBaeT CPOPMUPOBAHHOCTH MOKA3ATEIsI KOMIIETCHIMHU
«3HATb»: OCHOBHbIE (DU3MUECKUE SIBJICHUS M (PyHJaMEHTAJIbHbIC MOHSATHS, 3aKOHBI KIACCHUYECKOH M
COBPEMEHHOM (PU3MKHU; COBPEMEHHYIO HAYUHYIO alaparypys;

TecToBbIE 3aJaHUA 3aKPBITOIro TUIIA

1. TInoTHOCTH Tea BeIMHCISIETCS 10 hopMylie (6bi0epume 00uH 8apuaxm omeema,):

14
@P=;
0)p=Vm
B)p="

g

m
ﬂp=7

2. UYro Ha3pIBaCTCS KOJMYECTBOM JBMKECHUSI(MUMITYJILCOM) Tena?(8bloepume 0Oun sapuanm omeema)
a) IPOM3BEICHUE MACChI TeJla Ha €r0 CKOPOCTh
0) mpou3BeieHNE MacChl Tejla Ha yCKOpEHHe
B) MIPOM3BEICHUE CUJIbI, ACHCTBYIOIICH Ha TEJIO, HA BpeMs €€ IeHCTBUS
T) IPOU3BEACHUE MAcChl Tella Ha KBaIpaT ero CKOPOCTH
3. U3 kakux BHJOB YHEPIHH COCTOMT BHYTPEHHSISI SHEPIHs UICAIbHOTO ra3a?(svioepume 06a
sapuanma omeema)
a) KHHETUYECKAasi SHEPTHUs BCEX MOJICKYJI
0) MOTEHIMATBHOW YHEPTHH B3aUMO/ICHCTBUS MOJICKYJT
B) CpeJHEH KMHETHUYECKON SHEPTUU MOJICKYT
I) CpelHel NOTeHIUALHOM YHEPTUH MOJIEKY T
4. VYKaxuTe, OT KaKHX U3 IPUBEIEHHBIX YCIOBHI 3aBHCUT CONPOTHUBIICHUE MTPOBOHUKA? (6b10epume
00UH eapuaxm omeema)
a) OT CHJIBI TOKA
0) OT reOMeTpUYECKUX Pa3MEPOB U MaTepualla MPOBOJHHUKA
B) OT Pa3HOCTH MOTEHIIMAIOB HA KOHI[AX
T) OT HaNpsHKEHHSI Ha TPOBOIHUKE
5. VYpasuenune Knaneipona-MeHeneeBa uMeeT BU: (6bi0epume o0un eapuanm omeema)

a) PV = nkT
@PV=§M
B) PV = =RT
M
r) PV = ZRT
m
Kiroun
1. r
2. a
3. a, 0
4. 0
o. B
Bropoii 3Tanm (NPOABHMHYTHI YPOBeHb) — INOKa3biBaeT CHPOPMHPOBAHHOCTHL IOKa3aTEJIsA

KOMIIETECHIUA «YMETb»: HUCIOJb30BATH MCETOJAbI MATEMATUYCCKOIO MOJCIMPOBAHHA IIPOLECCOB
OKpYyZKarumero Mupa B PCIICHHUU HpO(i)eCCI/IOHaJ'IBHBIX 3aJa4d, CO0341aBaTb 0assl IKCIICPUMCHTAJIbHBIX
JaHHBIX W TPOBOAWTH HUX aHalu3; MPOBOAWUTL ITOYBCHHO-3KOJOTHYCCKOC 06CJ'IGI{OBaHI/I€ C
HCIIOJBb30BaHUCM (I)I/I3I/ILICCKI/IX XapPaKTCPUCTUK IMMOYBLI U 9KOJIOT'HYCCKOC COCTOAHUC 01<py>1<a101uel71 Cpeanl;
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4.
5

Kimroun

3agaHus 3aKpbHITOro THNA (BOMPOCHI AJIsl ONIPOCA):

o Tw?
®opmynon E, = —, OMHUCHIBACTCS

CKopocTh, KOTOPYIO HYKHO COOOUIUTH TeNly Ui TOr0, YTOObI OHO MOKHHYJIO 00JacTh 3€MHOTO
MIPUTSDKEHUS, HA3bIBACTCS
Cuna ynpyroct, BO3HMKAIOUIas IpU YHpyrod nedopMalvu pacTsDKEHUS WU CKaTHs Tea,
MPOIMOPIIMOHANIbHA a0COTIOTHOMY 3HAYEHUIO U3MEHEHUS JUTHHBI Tena. JJaHHBINA 3aKOH Ha3bIBACTCS

Uro npencrasisier coboit pacnpenencane bonpimana?
UYro Ha3bpIBalOT BHYTPEHHEN dHEpruen tena’?

Kunerndeckast sHEprusi Bpamaromerocs Teia

BTOpaﬂ KOCMHUYCCKas CKOPOCThb

3akou ['ecca.

HlwNE

Pacripenenenue bonbiiMaHa mpecTaBiseT OO0 OTHOIMIEHUE YHCTIa YaCTHUIl, 00Ia1at0IInuX
ONpe/ieIeHHOW MOTEHUIUANbHON SHEprued, WM, 4TO TO XE€ caMoe, HaXOAAIIuXcs B
HEKOTOPOW TOYKE CHJIOBOTO IOJIsI, K TOJIHOMY YHCITY YaCTHII B rase.

5. | BHyTtpenHeld »Heprueil Tena Ha3bIBAIOT YacTh €ro TOJHOM JHEPrud 3a BBIYETOM
KHMHETHUYECKOW SHEPrUuM ABUKEHUS Tejla KaK I1IeJIOT0 M MOTEHIMAIbHOM SHEPTrUM Tejia BO
BHEIIHEM I10JIE.

Tperuii 3Tanm (BBICOKHII YpOBeHb) — MOKa3biBaeT C(OPMHUPOBAHHOCTH IOKa3aTessl
KOMIIETEHI[UM «MMeTh HABBIKW» MPUMEHEHUS METOJI0OB MaTeMAaTHUYECKOTO MOJICTHUPOBAHUS M aHAIN3a
OOBEKTOB 3EMIIEyCTPOMCTBA W KaJacTpoB; (U3MUECKUMU METOJaMH IMOYBEHHO-IKOJIOTHIECKOTO
o0ecrnieueHns 3eMJIeyCTPOCTBA U KaJacTpPOB.

o

10.

Pacuernas padora:

B pesynaprate wm3Mmepenuit gumamerpa O Kamwyutipa B CTEHKE JIETOYHBIX ajdbBEOJ IMOJYYEHBI

CIIeYIOIIHE 3HAYECHUS: d; = 2,83ux; d, = 2,82ux; ds = 2,8Lux;
ds = 2,85 mk; ds = 2,87 mx. Haiitn cpemnee apuMeTHdecKoe 3HAYEHHE W OIEHHUTH TOYHOCTH
HU3MEpPEHUN.

Baron maccoit m = 201, ABMXKYIIMIACS paBHO3AMEIJICHHO C HaYyaJdbHOW CKOPOCTBIO Ly = 36 KM/4,
noJ neiictBueM cuibl TpeHus F = 6 kH uepe3 HexoTropoe Bpems ocranaBnuBaercsa. Haitu: 1)
paccTosiHre, KOTOpOe MPOIIET BaroH A0 OCTaHOBKH; 2) pabOTy CHJI TPEHHUS.

lapuk maccoit 100 T yman ¢ BeICOTHI h = 2,5 M Ha TOPH30HTAIBHYIO TUIUTY M OTCKOYHJ OT Heé
BCIIEAICTBHE YNpyroro ypaapa 0e3 mnorepu ckopoctu. Ormpenenuts cpennowo cuiny (F),
JIeCTBOBABILYIO Ha IIAPHK MPH yAape, €CIIU MPOJODKUTENBHOCTD Yaapa At = 0,1 c.

OmnpenenuTth CHITy HaTSOKEHHS KaHaTa TpU MOABEME Tpy3a Maccoit m=1,5T, ecnu 3a Bpems t = 2¢
OT Hayvasa JABMKEHHUs CKOPOCTh BO3pocia oT vg=0 10 vi=3,6 m/c.

Koneco pagnycom R = 0,1 m Bpamaercs Tak, 4T0 3aBUCHMOCTH yTIJia TIOBOPOTa ¢ OT BpeMeHH t
naéres ypasHenneM ¢ = A + Bt + Ct ®, rne B =2pad/c u C=1 pao/c®. Jlns Touek, nexamux Ha
0boje Kosieca, HalTH yepe3 Bpems t = 2 C mocjie Havaia JABMKCHHS: 1) YIIIOBYIO CKOPOCTh ®; 2)
JMHEHHYI0 CKOPOCTH v; 3) YIJIOBOE YCKOpeHHE ¢; 4) TaHICHIUAIbHOE YCKOPEHHE d.; D)
HOpPMAaJIbHOE YCKOPEHUE d,; 6) MOJIHOE YCKOPEHUE 4.
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Kiroun

1.

Pemenue.

1. Cpennee apupmerndeckoe d maxomum o ¢bopmye:
g d,+d,+d,+d, +d.

5
2. IloacraBiisgeM YHUCIIOBBIE 3HAUCHUS

g 2,83+2,82+2,81+2,85+2,87
3)

3. Haxonum aGCoONIOTHBIE MOTPEUTHOCTH OT/IEIbHBIX U3MEPEHHIA:
|Ady| =|d; — d | =1]2,83 - 2,836| = |0,006| (ux)
IAd| = |do — d | =12,82 — 2,836| = 10,016 (1)
|Ad| = |ds — d | =12,81 — 2,836| = 10,026| (vx)
|Ads| = |ds — d | =1]2,85 — 2,836| = [0,014] (ux)
|Ads| = |ds — d | =]2,87 — 2,836| = |0,034] (ux)
4. BoruncinseM CpeHIO a0COMIOTHYIO MOTPEUTHOCTD |A d | mo hopmyue:

Ad | = | Ad, |+]|Ad; | +]Adg | +]Ad, [+] Ads |
5

ad| = 0,006 +0,016+0,026 + 0,014+ 0,034 _ 0,096
5

5. BeruucisieM OTHOCUTENIBHYIO MTOTPEIIHOCTD:

= 2,836(mk)

=0192 mx.

0,0192

Ad
E= dT -100% = - 100% = 0,7%.

6. OxOHYATENBHBI pE3yabTaT 3alMCHIBAEM B BHUJE IOBEPUTEIBHOTO HMHTEPBAIA, B CEPENUHE
KOTOPOT'O HaXOAMUTCS HCTHHHOE 3HAYEHUE THaMETpa:
2,836 — 0,007 <d <2,836 + 0,007 (mx)
2,829 <d <2,843 (mx)
Omeem. Tounocth u3mepenwii: 0,7%, nuamerp: d = (2,836 + 0,007) mx.

Penienne.
1. ITpoiiaeHHBIN MyTh MOKHO ONPEIETUTh U3 COOTHOLLIEHUS

v - Ve=2as, (1)

rJIe L — KOHEYHAsl CKOPOCTh; d — YCKOPCHUE.

Ecmu Y4€CTh, UTO KOHCYHAsA CKOPOCTH paBHA HYJIIO, @ YCKOPCHUC OTPULATCIIBHO, IMOJTYYUM
2

2 Vg
Uy =2as,orkyna S=—. 2
2a
Yckopenue a HaléM 1o BTOpoMY 3aKoHy HeroToHa:
F
a=—. 3)
m

B namewm cnyuae F — cuna tpenus.
[ToncraBuB B hopmyity (2) BelpaxkeHue i a u3 (3), moryduMm
oim
2F
Bermmem unciioBsle snavenus eenuuun 6 CH: vg=36 km/u= 10 m/c; m=201=2" 10* KT
F=6xH=610"H.
[IpoBepuM enuHHIIBI IPaBOil U JeBod yactel pacuéTHoM (Gopmyisl (4), uToOBl yOETUTHCA,

S (4)

32




YTO ATH €IMHUIIBI COBMAAaIOT. [|jist 3TOr0 mojcrtasisieM B (OpMYJTy BMECTO BEJIUYHMH WX €IUHUIIBI B
Mex1yHapoqHO! CUCTEME:
M=wm" - kr- ¢/ (c? KT M), M=M.

[ToncraBuM urcnoBbie 3HaYeHUS B (4) U BBIUKCITHM

< 102 -2-10* 167 00
= = M).
2-6-10°
2. Paboty cuit TpeHus onpeneaum mo Gopmyiie
A=Fs, ®)

rae S — MyTh, IPONJAECHHBIN TEJIOM 32 BPEMS JICUCTBUS CHIIBI.
ITocne moaCTaHOBKY YMCIOBBIX 3HAYEHUH NIOJIyYUM
A=6-10°-167 =10° (JIx) = 1 (MJx).

Pemenue.
ITo BTOopomy 3akoHy HbrOTOHA MpoOU3BEAECHUE CpPEAHENU CUJIbI HAa BpeMs €€ AEHCTBUS PABHO
M3MEHEHUIO UMITYJIbCa TE€J1a, BBI3BAHHOI'O 3TOM CUIIOW, T. €.

<|¥>At:m82—m81=m(82—81), (1)
rac vy U L2 — CKOPOCTHU TE€i1a OO MU IIOCJIC HeﬁCTBHH CHIJIBI, A t - BpCMfI, B TCUCHHC KOTOpOoro
_m(b, - b))
=—2 27 (2)

At

Ecnu ydecth, 4TO CKOPOCTh L2 YMCICEHHO PaBHA CKOPOCTH L1 M IPOTUBOIIOJIONKHA €M 110
At At

Tax Kak mapuK ymain ¢ BeicoTsl h, To ero ckopocts npu yaape U; =+/29h.

neiictBoBana cuna. M3 (1) nomyuum <£>

HanpasJieHuto, To opmyina (2) npumer Bug ( F ) = Uy .

C yuérom 3toro nosryuum ( F ) = — ZA—’?: vJ2gh.

IToxcTaBuB CrO/1a YHCIIOBBIC 3HAYCHUS, HAUAEM

(Fy=— 2(')—(;’11/2-9,81.2,5 = —14(H).

y
3HaK «MHUHYC» IIOKa3bIBaeT, YTO CHJIa HANpaBJIEHAa IPOTHBOIOJIOKHO CKOPOCTH IafeHUS
IIAPHKA.

Pemenne.
2% ITpu noaséMe rpys3a ¢ YCKOPEHHEM Ha HETO JEHCTBYIOT JIBE CHIIBL: CHJA
TSOKECTH P, HampaBjieHHas BHHM3, W CHJIa HATsDKCHHs KaHata I — BBEpX.
VcKopeHue, 1moJry4aeMoe TPY30M, BBI3BIBAETCS PABHOIEUCTBYIOIIEH dTHX CHIL
Ecnu mpuHSTH HampaBieHHE BBEPX 3a IOJIOKHTEIBHOE, TO COTJIaCHO
BTOpOMY 3aKkoHy HbIOTOHA MOKHO HaIlmucarh:
T-P=ma, orkymaT=P+ma.
BhIpasuB cuily TSHKECTH TPy3a 4epe3 ero MacCy, MOIydrM
T=m(g+a) 1)
VCKOpeHHe TIpM  PaBHOYCKOPEHHOM JIBUJKEHHHM  OIPENESETCS U3
COOTHOIIEHUS a= ] , (2

t

¥ rZie Lo — HavaJbHast CKOPOCTh; Ly — KOHEYHAsA CKOPOCTh; t — BpeMsi U3MEHEHHUs
CKOPOCTH.
Tak kak HayaJIbHasi CKOPOCTb paBHA HYJIIO, TO

el

~l
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Uy
=2t 3
" (3)

[ToncraBus B hopmyny (1) Beipaxkenue aiist a u3 (3), MOTydrM

T=m(g+%). 4)

a

Bripazum uncnossie snauenus eenuuun 6 CH: m=1,51=1,5- 10° KT, 0= 3,6 M/c,t=2C.

[IpoBepuM enMHHUIIBI MPABOW W JIEBOW YacTe pacu€THOU (opmyJsl (4), 4TOOBl yOSTUThCA,
YTO OHM COBIAAA0T. [y 3TOr0 mojcrapisieM B pOpMyiry BMECTO BenuunH ux eaunuisl B CU: H =
KT * (M/c2 +M/C - C)=KrT - M/c?, H=H.

[ToncraBuM vnciioBble 3HaUEHUS B (4) U BBIUUCIUM:

T= 1,50-103(9,81+ ?) =1,74-10* (H) = 17,4 (xH).

Penrenne.

_do _
“w ®

1. 3BecTHO, 4TO yIiioBas CKOPOCTh ®

d 3 2
Nmeem: m:a(A+2t+t):2+3t.

o (t=2)=2+3-2%=14 (pao/c).
2. JIuHeitHast CKOPOCTB L CBSI3aHA C YIJIIOBOM CKOPOCTBIO (0 COOTHOIIEHHEM L = MR,
WK, B HAIIIEM CJTydae, v=(2+3%)-R
JIuneiHasi CKOPOCTh L B MOMEHT BpeMeHH t = 2 C paBHa
v(t=2)=14-0,1=1,4 (m/k).
3. Yri0BO€ yCKOPEHHUE € CBSA3AHO C YTIIOBOW CKOPOCTHIO (O COOTHOIIEHUEM

_do_  d%
dt at®

€

do d ) )
B Hamewm cnyuae 8=E=a(2+3t):6t; e(t=2)=6-2=12 (pao/c?).

4. TaHreHLIMAJIbHOE YCKOPEHUE d; HAalAEM 110 popMmyJie:

a.=¢-R a:(t=2)=12-0,1=1,2 (w/cd).
5. HopmanbHoe yckopeHue a, HalaéM 1o Gpopmyiie:

a,= o’ -R a, (t=2)=14%.0,1 = 19,6 (m/c?).
6. [TostHOE yCKOpEHME PaBHO:

a=+a?+a> a=+19,6° +12% = 19,64 (w/c?),

Otser: 1) © = 14 pad/c; 2)v = 1,4 m/c; 3) £ = 12 pao/c?;
4) a. = 1,2 m/c?; 5) a,=19,6 m/c’  6) a=19,64 /"

oukrwnE

Bomnpocs! auis 3xk3aMeHa

Pu3uyeckne 0CHOBbI MEXAHMKH.
[Tpenmer ¢u3nku u €€ cBA3b C IpyruMu Haykamu. EAMHUIBI GU3NUYECKUX BETUYUH.
CKOpOCTh M Iy Th NPU MTOCTYNATEIBHOM JBUKEHUU.
YcKkopeHue 1 ero COCTaBIISIOLIME.
VYTI10Bast CKOPOCTh U YIJII0BOE YCKOPEHHE.
Ilepssiii 3akoH Hetorona. Macca. Cuia.
Bropoii 3akon HeroToHa.
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32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52.

53.
54,

Tpetuii 3akon HeroToHa.

Cuna tpeHus.

3akoH coxpaHeHus1 uMIyibca. LlenTp macc.

Oueprus. Pabora. MomHoCTb.

Kunerndeckas u moTeHIManbHasi SHEPTUs. 3aKOH COXpaHEHUSI YHEPTUH.
MoOMEHT uHepIHu TBEPAOIO TeNa.

Kunerndeckast sHeprus BpaieHus.

MoMeHT cuiibl. Y paBHEHUE AMHAMUKH BPALLATEIbHOTO ABUKEHUSI TBEPAOTO TENa.
MoMeHT UMITyJIbCa B 3aKOH €r0 COXPaHEHUS.

Jedopmariust TBEpaOTO TENA.

3axonbl Keruiepa. 3akoH BCEMUPHOTO TSTOTEHHUS.

Cuna Tsixectu u Bec. HeBecoMoCTb.

ITone tsarorenus. PaboTta u moTeHIuaI Hois TArOTEHHUS.

Kocmuueckue ckopocTy.

Heuneprimansubie cuctembl oTcueTa. CHIbl HHEPITUH.

Mexannueckue konebanus. ['apMoHndeckre kojaeOaHus U UX XapaKTePUCTUKH.
CrnosxeHue 0JMHaKOBBIX TAPMOHUYECKUX KOJIeOaHUH.

Jlunamuka Kose0aTenbHOrO IBIKEHUS. MasTHUK.

3aTyxaromue U BeIHYKICHHBIC KOJICOaHMs.

Mexanuka )xuakoctei. JlaBieHue B AKUIKOCTHU U B rase.

VYpaBHeHUE HEPa3pLIBHOCTH. Y paBHEHHE bepHYIIN U ClieICTBUE U3 HETO.
Bsi3kocTh (BHyTpeHHee TpeHue). JlamuHapHbie U TypOyJIeHTHbBIE TeUSHHUS.
Mertoapl onpeiesIeHus BA3KOCTH.

OCHOBHOM 3aKOH PEISTUBUCTCKON TMHAMUKN MaTEPUAIbHOU TOUKHU.
3aK0H B3aMMOJICUCTBHUS MACChI 1 SHEPTHH.

OcCHOBBI MOJIEKYJISIPHOI (PU3UKU U TEPMOJINHAMHUKH.
Cratuctuueckuili 1 TepMOJMHAMUYECKUIM METOIbI. ONBITHBIE 3aKOHBI HJI€AJILHOTO Ta3a.
VYpasnenue Knaiinepona-Meneneena.

OcHoBHoe ypaBHeHue MKT naeanbHbIX ra3os.

3akoH MakcBeiia A paclipeacaCHusaA MOJICKYJI HMACAIIBHOI'O rai3a Imo CKOPOCTAM H SHCPIruUusaM

TEIIOBOT'O JABM)KEHUS.
CpenHee 4MCIO CTOKHOBEHUH U CPETHSS ATTMHA CBOOOTHOTO MPoOera MOJIeKyI.
OmnsiTHOE noareepxaeHne MKT. SIBnenue nepenoca.
OcHOBBI TEpMOAUHAMUKH. YHCIIO CTENeHel CBOOO bl MOJIEKYIHI.
IIepBblil 3aKOH TEPMOAVMHAMUKH.
PaGora ra3a npu n3meHeHun ero o0bEMa. TermmoeMKoCTb.
[IpumeHeHne nepBoro 3aK0OHa TEPMOJMHAMUKY K U30IPOLIECCAM.
Annabatuyeckuii mporiecc. YpapHeHue [lyaccona.
Kpyrosoii npouecc (uuxit). OOpaTrmble 1 HEOOpAaTUMBbIE TPOLIECCHI.
OHTpOMNHUS U €€ CTAaTUCTUYECKHUI CMBICI. BTOpOi 3aK0H TEPMOAMHAMUKH.
Peanbhble ra3pl. Cuibl M NOTEHIMAIbHAS SHEPTUS MEKMOJIEKYJIIPHOTO B3aUMOJEHCTBHSL.
Peanbnbie ra3el. YpaBuenue Ban-nep-Baannca.
PeanbHble rasel. M30otepMbl Ban-nep-Baanbca u ux ananms.
BHyTpeHHss HEeprus peanbHbIX ra30B.
CoiicTBa xuakocteil. [loBepXxHOCTHOE HATSKEHUE.
CwmauuBanue. KpaeBoii yron.
JlaBieHue 1o MCKpUBIEHHON OBEPXHOCTHIO )KHUIKOCTH.
Kanunnsipusie sBieHus.
DIIEKTPHYECTBO.
DNEeKTpOCTaTHKA. DJIIEKTPUUECKUH 3apsl U 3aKOH €r0 COXPaHEHUS.
B3aumopeiictBue snekTpuueckux 3apsanoB. 3akoH Kynona. OnekTtpuueckoe Imoiie
Hanpsioxennocts OI1. I'papuueckoe nzobpaxenue OI1.

(DI0).

35



55.

56.
S7.
58.
59.

60.
61.

62.
63.
64.
65.

66.
67.

68.

©CoNoO~LNE

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
27.

Teopema Octporpaackoro-I'aycca u e€ npunokeHus. [IpuHIMN CyNeprno3uIIUU IIEKTPUIECKUX
TIOJIEN.
Pa6ora npu nepemenienuu 3apsina B 11 [lorenuuan, rpaguent norenuuana JI1.
IIpoBOAHMKY B 3JIEKTPUUECKOM I0JIE. DIEKTPOEMKOCTb, YHEPTHS 3aPSKEHHOTO MPOBOIHUKA.
JlnsnekTpuky B ayieKTpuueckoM moie. [lonspusaius 1uaneKTpruKoB.
ONEeKTpUUYECKOE TMOJ€ B JIUNIEKTpUKE. JIMdIeKTpuueckas IMPOHULAEMOCTb. OJIEKTpUUYECKas
WHIYKIHSL.
Konzgencarop. D1eKTpOeMKOCTb CUCTEMBI KOHJIEHCATOPOB. DHEPIHUs AIEKTPUUYECKOTO IOJISL.
OnexTpuueckuid TOK U ero xapakrepuctuku. Cuna Toka. I[lageHust HampsokeHus u
NEKTPOABIIKYILIAs CUJIA.
Tok B metammmueckux nposoanukax. Comporusienue. [IpoBogumocts. 3akon Oma. PabGota u
MOIIHOCTh TOKA. 3akoH Jlxoyns-Jlenua.
Pa3BerBnenHas snexkrpuyeckas nensb. [Ipasmia Kupxroda.
OCHOBBI 3JIEKTPOHHOM TEOPUU ITPOBOANMOCTH.
DeMeHTbI ¢buznyeckoit IIEKTPOHUKHU. KonTakTHas pa3HOCTb MOTEHIINAJIOB.
Tepmoanekrpuueckue sapiaeHus. PaboTa BbIXo/1a 3J€KTPOHA U3 MeTaslla.
DMHCCHS AIEKTPOHOB. TePMOIIEKTPOHHAS IMUCCHUS. DIEKTPOHHBIC JIAMITHI.
Tox B mnomymnpoBonHukax. 3anuparomuii cioi. IloaynmpoBogHuKOBBIE HPUOOPHI  (AMOBI,
TPaH3UCTOPHI U Jp.).
Tok B )xuakocTsax. Dnexrponus. 3akoH Dapazest.
Tox B razax. HecaMOCTOATENBHBIN U CAMOCTOSITENIBHBIN I'a30BbIE Pa3psIbl.
DJIeKTPOMArHeTH3M.

ITocTOsIHHBINM MAarHUT U KPyroBOW TOK. MarauTHoe moue.
XapaKkTepUCTUKH MarHUTHOTO MOJIS.
3akon buo-Caapa-Jlamiaca u ero npuMeHEHHE 7151 pacueTa MarHUTHOTO TOJIA.
3axoH AMriepa. [IpoBogHMK ¢ TOKOM B MarHuTHOM nosie. IlapasuienbHbie TOKH.
MarauTtHoe 1oJe CoJIEHOM/1a U TOPOUJa.
ua- mapa- u peppomarauTHble BeuiecTsa. [Ipupona peppomarserusma.
JIBrKeHMe 3apsyKEHHBIX YaCTHUI] B 3JIEKTPUUECKOM U MarHUTHOE IMOJISAX.
Dddekr Xomra.
[upkynauus BEKTOpa MarHUTHOW MHIYKIMH. 3aKOH IOJHOTO TOKa JUIsi MAarHUTHOTO IOJIS B
BaKyyMe.
SIBnenue anexkTpoMarHuTHOM MHAYKIMK. 3akoH Papanes. [Ipasuino Jlenna.
NuaykTuBHOCTE KOHTYpa. CaMOMHAYKIHS.
B3anmuasg naaykuus.
TpancpopmarTopsl.
IlepeMeHHBIN CHHYCOUIAIbHBIN TOK.
Iern nmepemennoro Toka (R, L, C).
Pe3onanc HanpskeHM U TOKOB. MOIIHOCTD, BhIAE/IsIEMas B LIENN IEPEMEHHOTO TOKA.
DNEKTPOMAarHuTHBIE BOJIHBI.
DneKTpoMarHUTHbIE KosieOaHus B konedareasHoM KoHType (L, C).

Onruka. KBanToBasi npupoaa csera
OcHoBHbI€ 3aKk0HBI oNTUKH. [loHOE OTpakeHue.
OcHoBHBIE (OTOMETPUUYECKHE BETUUUHBI M UX €MHULIBI U3MEPEHUS.
Pa3BuTHe npencraBiaeHuil 0 NpUpoOJE CBETA.
Wutepdepenus cBeta. MeToab! HaO01eHUsI HHTEP(EPEHIINH CBETa.
Pacuer nHTEpEpEeHINOHHON KAPTHHBI OT JBYX HCTOUYHUKOB.
Hudpaxmus ceeta. [punmun [toiirenca-dpenens.
Hudpaxnus OpayHrodepa Ha TOHKOM LIETH.
Hudpaxus Opaynrodepa Ha 1udpakInOHHON pelIeTKe.
[Tonspu3zanus ceera. EcTecTBeHHBIN U MOISPU30BaHHbIN cBeT .3akoH Mantoca.
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28.  llonmspu3anusi cBETa MpH OTPAKEHUH M MPEJIOMIICHHH Ha TPAaHUIE IBYX JMAICKTPHKOB. 3aKOH

bprocrepa.
29. KBaHTOBBIE CBOMCTBA CBETA. TEMIOBOE U3TyYEHUE U €0 XapaKTEPUCTUKHU.
30.  3axon Kupxroda.
31.  3axonsl Credana-bonbimana n Buna.
32.  KganroBas rumotesa u3nydeHus u popmyna [1nanka.
33. ®oroaddexr. 3akoHb! BHENTHETO PoTodPdeKTa.
34.  VYpaBHeHue DiHIITelHA A BHENTHEr0 GpoTtodddexra.
35. Macca u umnyiasc poToHa, JaBICHHUE CBETA.
36.  Oddexr Komnrona u ero snemeHTapHast TEOpHsL.

DJIeMeHThI KBAHTOBOH ()U3NKH aTOMOB

37.  Mogenu atomoB Tomricona u Pesepdopaa.

38.  Jlumeiuarelii criekTp aToma Bogopona. [Toctynarsr bopa.
39.  Coektp atoma Bojopoja o bopy.

40.  KsanrtoBas Teopus CTPOSHHSI MHOTO3JIEKTPOHHBIX aTOMOB.
DJieMeHThbI PU3MKH aTOMHOTO siApa

41. OO1ue cBeieHNs 0 CTPOCHUU aTOMHBIX SJIED.

42.  EctecTBeHHas paJlnOAKTUBHOCTb. 3aKOHBI PaJAMOAKTUBHOIO pacraja.

43. SAnepHas peakuus. MckyccTBeHHast pailuOaKTUBHOCTb.

44.  Dueprus cBs3u. [legekT Maccsl aTOMHOTO siipa.

45, Peakuus nenenus. Llennas peakuus.

46.  Peakuus. TepmosiaepHas peakuus.

4. METOANYECKHUE MATEPUAJIbI, OTPEAEJAIOIUE ITPOUHEAYPbBI OHEHUBAHUSA
3HAHWI, YMEHUI, HABBIKOB U (UJIN) OIBITA JEATEJbHOCTH

Texkymuii KOHTPOJIb
Onpoc Kak CpelCcTBO TEKYIIEro KOHTPOJS MPOBOAMUTCA B (OpME YCTHBIX OTBETOB HAa BOMIPOCHI.
CryneHT oOTBe4aeT Ha TIOCTaBJICHHBIM BOIPOC cpa3dy, BpeMsl Ha IMOATOTOBKY K OTBETY HeE
MIPEIOCTABIIAETCS.
[IpakTudeckue 3amaHusi KaKk CPEACTBO TEKYIIErO KOHTPOJS MPOBOASTCS B MHCBbMEHHOH (opme.
CryneHTy BblIaeTcs 3a/laHue U npefocTtasisercs 10 MUHYT TSl TOATOTOBKH K OTBETY.

IIpomexyToUHAs aTTECTALMA
3auer MIpOBOAUTCA MNYTEM IMOABCACHHA HTOIOB TII0 PE3yJIbTaTaM TCEKYIICTO KOHTPOJIA U
pe3ysibTaTaM BBINOJIHEHHUSI pacdyeTHO-TpaduuecKkoil paboThl. Eciau CTyleHT He CHIpaBHICS C YacThIO
3aJlaHUi  TEKYyIIero KOHTPOJS, €My MPEIOCTABISICTCS BO3MOXHOCTh CIaTh 3a4eT Ha WTOTOBOM
KOHTPOJILHOM MEpPOTPUSATHH B (hopMe OTBETOB Ha BONPOCH! K 3a4eTy WM TECTOBBIX 3aJlaHHH K 3a4eTy.
®opmy 3auera (OMpOC WK TECTUPOBAHUE) BEIOUPAET MIPETO/1aBaATEb.
Ecmu 3ader mpoBomuTcss B (pOpME OTBETOB Ha BOIPOCHI, CTYACHTY MpEIaracTcsi OIUH WU
HECKOJIBKO BOIIPOCOB W3 TMIEPEYHS BOIPOCOB K 3adeTy. BpeMss Ha TMOATOTOBKY K OTBETy HE
MPEIOCTABIISCTCS.

DKk3aMeH MPOBOJIUTCS B YCTHOM Qopme. M3 3K3aMeHAIMOHHBIX BOMPOCOB cocTaBiserca 30
9K3aMEHAlIMOHHBIX OuieToB. Kakaplii OmiieT cocTOUT U3 Tpex BONpocoB. KOMIUIEKT 3K3aMeHallMOHHBIX
OUJIETOB MPEACTABIEH B YYeOHO-METOANUECKOM KOMIUIEKCE TUCIUIIINHBL.

Ha noaroroBky k OTBETYy CTyAEHTY npeaocTanisieTcst 20 MUHYT.
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