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O06opoTHas cTopoHa TUTYJIEHOTO JrcTa PI1]]

1. Pabowas mporpamma mepecMOTpeHa Ha 3acemaHuy JlemaprameHTa/Kadenpsl/oTaeneHus (peaan3yIomero
JUCLMILIMHY) M YTBEp)KJCHA Ha 3acelaHuu JlemaprameHTa/kKadenpbl/oTaeneHus (BBITYCKAIOMIEro CTPYKTYPHOTO

MoJipa3iesieHus1), MPOTOKOII OT « » 2021 r. Ne

2.Pabouas mporpamma IepecMOTpeHa Ha 3acegaHuu /JlemapramenTa/kadeapbl/oTaeneHus (peantn3yoero
JMUCIWIUIMHY) W YTBEpXkJcHa Ha 3acenanuu Jlemapramenra/kadeapsl/oTaeeHus (BBIMTYCKAIOUIETO CTPYKTYPHOIO

MoJipa3ieNieHus1), MPOTOKOII OT « » 2021 r. Ne

3.Paboyass mporpamMma IepecMOTpeHa Ha 3acefanuu JlemapramenTa/kadenpbl/oTaeacHUs (pealU3yOIIero
MUCHUIUIMHY) W YTBepXJeHa Ha 3acemanuu Jlemapramenra/kadeapbl/oTaeeHust (BBIMTYCKAIOIIETO CTPYKTYPHOIO

MoJipa3ieNieHus1), MPOTOKOII OT « » 2021 r. Ne

4 Pabouas mporpaMma IepecMOTpeHa Ha 3acefdanud JlemapramenTa/kadenpbl/oTaAeacHUs (peaTU3yOIIero
MUCIUIUIMHY) W YTBepXJAeHa Ha 3acenanuu Jlemapramenra/kadeapsl/oTaeseHust (BBIMTYCKAIOIIETO CTPYKTYPHOIO

MoJipa3ieNieHus1), MPOTOKOI OT « » 2021 r. Ne

5.Paboyas mporpamMma mnepecMoTpeHa Ha 3acenanHuu [lemapramenra/kadenpsl/oTaenenus (peaau3yrouero
JUCUMILIMHY) ¥ yTBepKJeHa Ha 3aceianun JlemaprameHta/kadenpbl/oTaeneHus (BBITYCKAOUIEro CTPYKTYPHOTO

MoJipa3ieNieHus ), MPOTOKOII OT « » 2021 r. Ne




1. Heau u 321244 OCBOEHUA TMCUMILINHBI:

Lenb AMCUUTIINHBI — C(HOPMUPOBATDH Y CTYACHTOB MPEICTaBICHUE 00 OCHOBHBIX
MOHSATUSAX U 3aKOHAX (PU3MUKH, COBPEMEHHON HAYYHON KapTUHE MUPA; CO3AaTh OCHOBBI
TEOPETUYECKON MOATOTOBKU, IMO3BOJSIONIEH OPUEHTHPOBATHCA B MOTOKE HAay4YHO-
TeXHUYECKOM  WHpOpMAlMi ¥  WCIONB30BaTh  TOJYyYCHHBIE  3HAHUA B
npoecCUOHANbHON  NI€SITENIbHOCTH; TPUBUTH HABBIKK  IKCIIEPUMEHTAIBHOTO
UCCIEeNOBaHUS  (PU3MYECKUX SIBJICHUM M TMPOILIECCOB, HAyuyuTh paboTaTh C
U3MEPUTEITLHBIMU npubopamMu COBPEMEHHBIM  DKCIIEPUMEHTAILHBIM
000pyI0BaHUEM.

OCHOBHBIMU 337ja4aMi Kypca SBISIOTCS:

- U3y4EHUE OCHOBHBIX bu3nIecKux SIBJICHUI, OBJIAJICHUE
byHIaMEHTAIBHBIMUA ~ TOHSTHSIMHU, 3aKOHAMH M TEOPUAMH KIACCUYECKOW W
COBpEeMEHHOMI (DM3HKH, a TAKXKE METOAAMH (PU3UIECKOTO MCCIIEIOBAHMS;

- OBJaJCHHE MpUEMAMU U METOJIaMU PEIICHUs] KOHKPETHBIX 3a7ad U3
pa3nuYHbIX 00JacTeil PU3NKH;

- ¢bopMUpOBaHWE HABBHIKOB TMPOBEACHUS (PUINIECKOTO IKCIEPUMEHTA,
OCBOCHHE PA3IMYHBIX TUIIOB U3MEPUTEIHLHON TEXHUKH.

HavanbHbie TpeOoBaHMS K OCBOEHHWIO AWCHUMUIUIMHBI: 3HAHUE OCHOB Kypca
(bU3UKY U MaTEMaTUKH CpeHEl 0011e00pa30BaTeIbHOMN IKOJIBI.

[Inanupyemblie pe3ynbTaThl 00yUeHHUs MO JaHHON JUCITUIUIMHE, COOTHECEHHBIE
C IUTAHHPYEMBIMH pe3yJbTaTaMH OCBOEHHUS 00pa30BaTENbHON IPOrPaMMBI,

XapaKTEPHU3YIOT ATAbl (POPMUPOBAHUS CICTYIONTNX KOMIICTCHITHI:

Haumenosanue Konx u HaumeHoBaHue
Kateropuu (TPYIIIbI) YHUBEPCATIbHOM Kon u HaumeHoBaHME UHIKUKATOPA
YHUBEPCAIBHBIX KOMIICTCHIINN JIOCTHXKEHUS KOMIIETEHIINU
KOMHCTCHHHﬁ (pe3yanaT OCBOCHI/I}I)
CucremMHOE U VK-1. Cnocoben
KPUTUYECKOE MBILUICHHUE OCYIIIECTBJISITh MOKUCK, VYK 1.2. CrtoCOOHOCTBE BBISIBIIEHUS
KPUTHYECKHUM aHaIu3 U CHUCTEMHLIX CBI3€H U OTHOIIEHUN MEXAY
CHHTE3 HH(OPMALIHIH, HU3y4aeMBbIMU SIBIICHUSMHU, IIPOLIECCAMU
NPUMEHATH CUCTEMHBIH W/vim 00bEeKTaMH Ha OCHOBE MTPUHSATON
moaxona A1 peuICHUA apaaurMbl
MOCTaBJICHHBIX 33124




KO)_I 1 HAMMCHOBAHHUC MHAUKATOpA
JOCTHXKCHUSA KOMIICTCHIIN

HaumeHoBaHue mokaszarens OlcHUBAHHS
(pe3ysbraTa 00y4YEeHHUS MO JUCIIUILINHE)

VK 1.2. CiocoOHOCTD BBLISBIEHUS
CHCTEMHBIX CBSI3€H M OTHOIICHHUH
MEXTy U3yIaeMbIMH SIBICHUSMH,
MpoIeccaMu W/ 00bEKTaMH Ha

OCHOBE TPUHATON MapairMbl;

3HaeT OCHOBHBIC COBPEMEHHBIC TEXHUIESCKHE U TTPOrPaMMHBIE
CpeJICTBA TOIY4IeHHUsI, 00padOTKH, XpaHEHHS U TIepeaadn
Hay4YHOU MH(POPMAIIMH U CIIOCOOBI PEIICHUS CTaHAAPTHBIX
3a71a4 B MPO(ECCUOHANBHON EATEIBHOCTH

‘YMeeT nmpaBUIIbHO HCIIONIB30BaTh COBPEMEHHBIE ITPOTpaMMHBIE
CpeJICTBA JIJIs PEIICHNUS TIOCTaBICHHBIX 33134

Brangeer HaBbIKaMU MPaBUIIBHOIO MPUMEHEHUS COBPEMEHHBIX
METOJIOB HMH(OPMAIMOHHBIX TEXHOJIOTUH W TPOTPAMMHBIX
CpPEICTB TIOMCKA, aHalk3a, CHUCTeMATH3allud U Tepenayu
HayYHOU MH(OPMAIINH [T PEIISHU CTAHAAPTHRIX 33129

ObmenpodeccrnoHanbHble KOMIETEHIUU BBIMTYCKHHUKOB W HMHIWKATOPBI X

JOCTHKCHUA:

Kon u ¢popmympoBka
KOMIIeTeHIIM U

Jtanbl (pOPMUPOBAHMS KOMIIETEHIMHU

OIIK-1 Crocoben

MOACIIUPOBAHUA B
JCATCIIBHOCTH,

MPUMEHSTh
€CTECTBEHHOHAYYHBbIE M OONICHHKCHEPHBIE
3HaHUs, METOAbI MATEMATUYCCKOI'O aHaJIn3a 1
poheCCUOHATBHOMN

OIIK-1.2 Ompenenenne  XapakTepUCTHK  (PH3UKO-
MEXAaHMUYECKHX CBOWMCTB MAaTe€pHajoB U IPOLECCOB,
XapakTepHBIX Ui  OOBEKTOB  MPO()eCCHOHATBHON
JEATE€IbHOCTH  HA  OCHOBE  TEOPETUYECKOro U
9KCIEPUMEHTAIILHOTO HCCIICAOBAHUS

KOI[ H HAUMECHOBAHHUEC UHAUKATOpPAa
JOCTHKCHUSA KOMIICTCHIIMH

HanMeHoBaHue moka3aresisi OLeHUBAHUS
(pe3yJbTaTa 00y4eHusi o TUCIHUTIIUHE)

OIIK-1.2 Onpenenexnue
XapaKTePUCTUK ¢busuko-
MEXaHMYECKUX CBOKMCTB MaTepUasiOB
U TPOIECCOB, XapaKTEPHBIX IS

00BEKTOB poecCUOHATBHON
JeSITETbHOCTH Ha OCHOBE
TEOPETHYECKOTO u

OKCIICPUMCHTAJIIbHOT'O UCCIICJOBAHU

3HaeT — KaK ONpe/IeNUTh XapaKTEPUCTHKH (PU3UKO-MEXaHUIECKUX
CBOMCTB MaTepHajoB W IPOIECCOB, XapaKTEPHBIX I 00BEKTOB
podecCHOHATbHOMN JIeSITEIbHOCTH

YMeer — ompenensiTh XapaKTePUCTHKH (PU3HKO-MEXaHUYECKUX
CBOWCTB MaTE€pHUaIOB U MPOLIECCOB, XapaKTEPHBIX IJIsI 0OBEKTOB
podecCHOHANBHON AEATEILHOCTH

Bnaneer — MeTOmUKOW OMNpeNesieHUsT XapaKTepUCTUK (HU3HKO-
MEXaHMYECKUX CBOMCTB MaTepHAJIOB U MPOLECCOB, XapaKTEPHBIX
Ui OOBEKTOB NPO(PECCHOHAIBHONW JESTEIbHOCTH Ha OCHOBE
TEOPETUYECKOr0 U S3KCIEPUMEHTAJILHOI'O UCCIIE0BAHUS

2. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOMN YACTH

KYPCA (36 uacos)

Pa3gen 1. dusnueckre 0OCHOBEI MEXAHUKHU.

1.1. Beenenue. Bpenenme. ®dusmka kak Hayka. MeToasl (PU3MUECKOTO

HCCIICAOBAHUA: OIIBIT, TMIIOTE3a, 9KCIICPUMCHT, TCOPHSL. HpeI[MeT HN3Yy4YCHUS MCXaHHUKHN

Hrrotrona. Kimaccuueckast 1 kBanToBas MexaHnnka. Kunematnka u tuHamMuka. Moeinmn



MEXaHUKU: YacTula (MaTephalibHasi TOYKa), CUCTEMa 4YacTull, aOCOJIIOTHO TBEPAOE
TEJI0, CIUIOIIHAs CPe/a.

1.2. Kunemartuka TOCTYymaTeabHOTO ¥  BPAIIaTEIbHOTO  JBUKCHHS
MarepualibHOW Touku. Begenue. IIpeamer wu3ydyeHusa wMexaHnku HproToHa.
Marepuanbnast Touka. Tpaekropus, mnepememieHne. CKOpocTb. Y CKOpPEHHE.
PaBHOMEpHOE JBMKEHHE 10 OKPY>KHOCTH. TaHreHIMadbHOE W HOPMAaJbHOE
YCKOpPEHHUs. YTIIOBasl CKOpPOCTb. YrioBoe YyckopeHue. COOTHOLIECHUS MEXITY
MIOCTYNATEIbHBIMU U BPAIATEIIbHBIMUA XapaKTEPUCTUKAMU JBUKECHHS.

1.3. Jlunammka MarepuaibHOoM Touku. IlepBwiii 3akoH  HbroToHA.
NuepnumanbHbie cucTeMbl oTcueTa. Macca Ttena, MMMYJbC Tela. BTopod 3akoH
Herorona, Tpetuii 3akoH HbrOTOHA M 3aKOH COXpaHEHHs UM UMILyjibca. TeopeMa o
IBUKEHUM LeHTpa Macc. [Tpunuun otHocutensHocTu ["anunes. [IpobieMHuas nekuus.

1.4. Mexanuyeckas padoTa, sHEprus. 3aKOH COXpPaHEHUs! YHEPTUU B MEXAHUKE.
Mexannyeckas sHeprus. Mexannueckas paborta, MOIHOCTh. Kunetnueckas sHeprus.
KoHcepBaTMBHBIE W HEKOHCEPBAaTUBHBIE  CHJIbl.  J[MCCHMIAaTUBHBIE — CHUJIBI.
[loreHunanbHass  3HEPrus. 3aKOH  COXPAHEHUS  DHEPIMM B MEXAHUKE.
Oo6medu3nuecknii 3aKoH coxpaHneHust IHepruun. CBsi3b MEXK Ty KOHCEPBATUBHOM CHIION
Y IOTCHIMAIBHON SHEPTUEH.

1.5. Jlunamuka BpalaTeJbHOIO ABMXKEHHUA. MOMEHT CUJIbl OTHOCUTENIBHO
TOYKHU. [11euo cuiibl. MOMEHT nMIyJibCa MaTEPUAIIBHOM TOYKH OTHOCUTEIIBHO TOUKHU.
YpaBHEHHE MOMEHTOB. 3aKOH COXPaHEHUSI MOMEHTA UMITyJIbCa. MOMEHT NMITyJIbCa U
MOMEHT CHJI OTHOCUTEIBHO OCU. OCHOBHOE ypaBHEHHME JMHAMHKHU BPAILIATEIBHOTO
nBwkeHns. Moment uHepuuu. Teopema I'ronirenca — Ilreiinepa. Brruncnenue
MOMEHTOB UHEPLIMH TeJ MPABWIBHOW F€OMETPUUYECKON (HOPMBI.

1.6. Heunepumansubie cucteMsl orcuera. [locTynaTtenbHas cuia MHEpLUU.
[entpobexnas cuna nuepuun. Cuna Kopuonuca.

Pa3nen 2. OCHOBBI TEPMOJIUHAMUKHI M MOJIEKYJISIPHON (DU3UKH.

2.1. MonexkynsipHO-KUHETUYECKHE TMpeAcTaBieHus TepMoAMHAMUYECKUNA U
CTaTUCTUYECKUN METOJIbl OMUCAaHUs MaKpOCKomu4eckux cucrem. OOmiee Hayano

TepMOJUHAMHUKU. (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



YpaBHEHUE COCTOSHUS HJIEATBHOTO raza. 3aKOHBI UJICaJbHBIX Ta30B.
MonekynsipHbId  CMBICTT napienusi. CpenHsisi  SHEprus MOJIEKYI. 3aKOH
paBHOPACTIPEEIEHUS SHEPTUU MO CTENEHAM CBOOOIBI MOJIEKYJ .

2.2. llepBoe Hayaio TepMOJMHAMHUKH. Makpockonuueckas padora.
Anunabatudeckas obOosiouka. IlepBoe Hawano 1 cUCTEeMbl B aquabaTUYECKOM
oOosiouke. BuyTpennss sueprusi. Terora. Maremaruueckas GopMyIupoBKa MepBOro
Havasua TEPMOJUHAMUKH. TennoemMKoCTb. AnuabaTudeckuit MIPOIIECC.
[Tomutponmueckue mnpoueccel. Kiaccnuyeckas TeopHsl TEIUIOEMKOCTH HI€AIBbHOTO
raza. PaGora, coBepiaeMas HuIcalbHBIM Ta30M, MPU PATHYHBIX H30IpoIeccax.
WutepaktuBHbIN on-line tect.

2.3. Bropoe Hauano tepmoauHamuku. Bropoe Havano tepmoauHamMuku. LIk
Kapno. Teopema Kapno. Maxkcumansubiii KIIJ[ TeruoBoid MammuHbl. 3aKoH
BOo3pactaHus sHTponuu. Teopema HepHcra. IHTepakTUBHBIN on-line TecT.

2.4. CraTUCTMYECKHE  paclpe/elieHds  MOJIEKYJ  HJEalbHOro  rasa.
MakcCBeIJIOBCKOE  paCHpPENEICHHE MOJIEKYJI HACAIBHOTO Ta3a IO CKOPOCTSM.
Nneansubiii Ta3 B cuiioBoM none. Pacnpenenenue bonbiMana. bapomerpuueckas
dbopmyna.

2.5. PeanpHble Ta3pl. YpaBHeHWe BaHn-nep-Baanbca. YpaBHenue Ban-mep-
Baanbsca. M3orepmel raza Ban-nep-Baanbca. Kputnueckue nmapamerpsl. M3oTepMbl
peanbHOro rasa. [IpaBuno Makcemna. UHTepakTuBHBIN on-line TecT.

2.6. SIBnenue nepeHoca B razax I¢GHEeKTUBHBIN AUaMETp, CPEeIHsS JUTHHA
npo0era MoJIeKyJIbl. DMIIUPUYECKUE YpaBHEHUS SIBICHUN  mepeHoca, nuddysus;
TETJIONPOBOAHOCTH; BA3KOCTh. Dopmymna [lyasenna. Uucno PetHomnbaca.

Pa3znen 3. DiexkTpocTatuka U MOCTOSIHHBIN JIEKTPUYECKUHN TOK.

3.1. DnexTpudeckoe moje B Bakyyme. Teopema ["aycca ans Bextopa E.

DJIeKTpocTaThKa. 3aKOH coxXpaHeHus 3apsaa. 3akoH Kynona. HanpsskeHHOCTD
AIEKTPUYECKOro TMois. HanpsikeHHOCTh 3JEKTPOCTATUYECKOTO TMOJS TOYEHYHOTO
3apsiaa. [I[puHIMN cynepno3ulini. I'paduueckoe n300paxeHue

QJICKTPOCTATHYCCKOT'O I10JIA. IToTok BCKTOpa HANPAKCHHOCTHU BJICKTPHUUCCKOI'O ITOJIA.



Teopema I'aycca mis Bektopa E. Ilone paBHOMEpPHO 3apsKEHHBIX TEII: HUTHU
(mMHIpa), TIIOCKOCTH, cephl, mapa.

3.2. Teopema 0 IMPKYISAIUN BEKTOpa HAMPSHYKEHHOCTH 3JIEKTPOCTATHUECKOTO
nosist. Pabora nepemerniienus 3apsja B anekrpuyeckoM nose. Lupkynsuus Bextopa E.
Teopema O LIMPKYJSINUMM BEKTOpPA HANPSKEHHOCTH AJIEKTPOCTATUYECKOTO IOJIA.
[Torenuman. [IpuHnun cynepno3uuuu A noTeHunana. Cesi3b MEXKy MOTEHIIMAIOM
U HaIPsDKEHHOCTBIO DJIEKTpocTaTHueckoro mojst. [Ipodiemuas nexiusi.

3.3. Dnekrpuueckuit gunoib. [lonmspusanus audnekTpukoB. [lone ToueyHOTO
aurons. /[unonas Bo BHEIIHEM 3JIEKTpocTathuueckoM moje. Cuna, AedcTByromas Ha
JOUIIONb. OHEPTHs [JUIIONSA B JJIEKTPUYECKOM Toje. SIBieHne mnosipu3anuu
nuanekTpukoB. [lonsgpuzoBanHocTs. CBsa3k Mexay BekTopamu P u E. Teopema ["aycca
1 monst Bekropa P. Bekrop asekrpudeckoro cmemieHusa. Teopema I'aycca miid
BekTopa D. CBsa3p mexay Bekropamu D u E. YcnoBue Ha rpaHniie I1ByX OJHOPOIHBIX
M30TPONHBIX IUAIEKTPUKOB. [[pOBOIHUK B 3IIEKTPOCTATUYECKOM IIOJIE.

3.4. KonnmeHcaTopsl. DIIEKTPOEMKOCTh MPOBOJHHUKA. DIEKTPOEMKOCTh
npoBojdmiero mapa. KonaeHcaTop. OJIEKTPOEMKOCTh KOHAEHCATOopa. EMKOCTB
IUIOCKOT0, C(EepUyYecKoro, LMIMHAPUYECKOro KoHaeHcatopa. IlocnenoBarenbHoe,
IapajuieNIbHOE COEIMHEHUE KOHAEHCATOPOB. DHEPTHUS 3apsKEHHOTO KOHIEHCATOPA.
DHeprus 3JIeKTPUIECKOTO MOJIS.

3.5. IlocTosiHHbIN AnekTpuueckuii Tok .Cujia TOKa U TMIIOTHOCTh TOKA. Y CIIOBHS
CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA. DJICKTPOABMKYIAS cuia. 3akoH Oma st
OIHOpPOAHOrO Yy4dacTka Ienu. CompoTHBieHUE TMPOBOAHUKA. 3akoH Owma s
OJIHOPOJIHOTO y4acTKa 1enu B iuddepeHimansHoi popme. Pabota 1 MOIITHOCTH TOKA.
3akon Jlxoyns — Jlenma. 3akoH OMa i HEOJHOPOJHOTO Y4YacTKa LIEMH.
Onextpuyeckne uenu. IlapamienbHo€ W MOCJHENOBATEIBHOE  COEAUHEHUE
npoBogHuKoB. [IpaBuna Kupxroda mmst pa3BerBieHHbIX Leneid. MOIIHOCTH BO
BHemHen nenu u KIIJ[ ncrounuka Toka

Pa3znen 4. Di1eKTpOMArHETU3M.



4.1. MaruutHoe noje B Bakyyme. MarautHoe nose. Cuna Amrnepa. MarautHas
unaykius. 3akod buo-Casapallamiaca. MarHuTHOE 10JI€ MPSIMOTO TOKA, KPYrOBOTO
Toka. Cuiia B3auMOIEHCTBUS NapajlyIeNIbHbIX OECKOHEUHBIX TOKOB. 3aKOH AMIepa.

4.2. Teopema ["aycca u TeopeMa o MUPKYJISAIUK BekTopa B. JIuHun uHIyKiuu
MarHutHoro nosist. IloTox Bekropa MarHuTHOM MHAYKUIMH. Teopema ['aycca mid
BekTopa B. Teopema o nupkynsinuu Bexkropa B. {upkynsuns BeKTOpa MarHUTHOTO
0JIs1, TEOpEMaA O HUPKYJSALUHU BekTopa B. MarautHoe nosie coaeHouzaa.

4.3. CuioBoe AeiicTBHE MAarHUTHOTO MOJs. MarHuTHOE MOJe ABIKYIIErocs
3apspma. Cuia JlopeHua. JI[BukeHHWE 3apsKEHHBIX YacTHI B MArHUTHOM H
ANEKTPUYECKOM MOJsAX. [ITOCKUI 3aMKHYTBIM KOHTYpP C TOKOM B MarHUTHOM IIOJIE.
PaGora mo mepemMenieHuio NMpOBOJHUKA C TOKOM B MarHUTHOM mnose. Pabora mo
IIEPEMEILIEHUIO KOHTYpa C TOKOM.

4.4. SIBneHue SIEKTPOMATHUTHOW MHAYKIIMU. DJICKTPOMArHUTHAs UHIYKITUS.
[IpaBuno Jlenua. fIBmenue camomHaykuumu. MHIYKTUBHOCTH KOHTypa. TOKH mpu
3aMBIKaHUM W Pa3MbIKAHUM LIETIM ITOCTOSTHHOTO TOKA. SIBJIEHHE B3aMMHOW MHIYKIIHH.
DHEPrust MAarHUTHOTO TTOJIS.

4.5. MarautHoe TI0JIeé B BelIeCcTBE. MarHuTHbIE CBOWCTBA BEIECTBA.
HanpsixeHHOoCTh MAarHUTHOTO 1OJIA. LIupKysiuus HanpsiKEHHOCTH MAarHUTHOTO TTIOJIS.
VYcnoBus Ha rpaHulE pas3zena JByX MarHeTuToB. HamMarHnumBaHue nramMarHeTUKOB,
napamarieTukoB. eppomMarseTnsM, MarHUTHBIA THCTEPE3UC.

4.6. YpaBuenust Makcsenna.

Pa3nen 5. Konebanus u BOJHEL.

5.1. T'apmonuueckue koneOaHusi. MexaHUuecKHue KoJieOaHUs, WX BHUJIBI.
["apmonnyeckue xkonedanusd. [IpyxkuHHbIN MagsTHUK. MaTeMaTnyeckuii U pusnyeckuit
MasTHUKHU. ClI0KeHre KOJeOaHmii.

5.2. 3aryxaroniye 1 BbIHYKICHHbIE KOJeOanus. 3aTyxarolue KoieOaHus.
XapaKTEpUCTUKHU 3aTyXarOLIUX KoJie0aHUil. BrinyxneHnsie Kosie0aHusl.
SIBnenue pe3oHaHca.

5.3. DNeKTpoOMarHuTHbIE KoJIeOaHUS DJIeKTPOMAarHuTHbBIE  KOJeOaHus.

Konebatenbubiii koHTyp. CBOOOIHBIE KOjJ€OaHUsT B KOJIEOATEIHHOM KOHTYDE.



BoIHyXI€HHbIE 2JIeKTpOMarHuTHbIE Kojiebanus. Llenu nepemenHoro Toka. 3akoH Oma
JUTS LIENIEX IEPEMEHHOTO TOKa.

5.4. Yupyrue BoaHbl. BomHoBoe nBmxenue. [IpononpHble W MONEpEUYHBIE
BOJIHBI. YpaBHEHHE IUJIOCKON Oerymiedl BoyiHbl. BoiHOBOe ypaBHeHue. DHeprus
oeryiueil BoaHbl. Bexrop YMoBa.

5.5. DJEeKTpOMarHUTHBIE BOJIHBI. JIEKTPOMATHUTHBIE BOJIHBI. YpaBHEHHE
IJIOCKOM DJIEKTPOMAarHuTHOM BOJIHBL. BomHOBoe ypaBHeHue. Da3oBasg CKOpPOCTh
AJEKTPOMArHUTHBIX BOJIH. Bexkrtop YmoBa-IloiinTrHra. Illkana 3neKTpOMarHuTHBIX
BOJIH.

Pa3zpnea 6. BoHoBas onruka.

6.1. Unrepdepennus cBera. Mutepdepenius BoisH. KorepeHTHOCTh BOJIH.
VYcnoBust untephepeHIIMOHHBIX MAKCUMYMOB 1 MUHIMYMOB CBETa JIBYX KOI'€PEHTHBIX
BoJIH (MetoA FOura). Unrepdepenuus B Tonkux mieHkax. Konpua HeroToHa.

6.2. dudpakuuu cera. Hudpakuus cera. [Ipunnun [toiirenca-®penens.
Hudpakuus @penens. Meron 300 @penens. udpakuus Ha KpYrioM OTBEPCTUH U
nucke. Judpakuus Opaynrodepa Ha menu 1 Ha TUPpakIMOHHON peIIeTKe.

6.3. ducnepcus ceeta. Jlucnepcus cBeta. ['pynmoBast CKOPOCTb.

6.4. Ilomspuzamuss cBeTa. ECTECTBEHHBI ¥  TMOJSIPU30BAHHBIA  CBET.
[Tonsipuzaropsl. 3akoH Maitoca. [Tonsipuzainus cBeTa pu OTpakKeHUU U P ETOMIICHUT
cBera. 3akoH bprocrepa. Ilomsipuzanusi cBeta mpu JIBOWMHOM JIy4EeHPEIOMIICHHH.
Bparienue miockocTy noJisipu3aiyi.

Pa3nen 7. KanroBas ¢usuka.

7.1. TenyoBoe u3nydeHUE. 3aKOHBI TEIJIOBOTO M3iMydeHus. 3akoH Kupxroda,
Credana-bonbiimana, cmemnienus Buna. KBantoBas rumnotesa Ilnanka. ®dopmyna
[1naHka AJis1 TEMIOBOTO U3ITy4YEeHUS

7.2. SBnenue Qoroaddekra. YpaBHenue OIiHITEHHA 11 Qotorddexra.
JlaBnenue cBera. Dpdext Komnrona. KopmyckynsipHO-BOIHOBOM Tyanun3M.

7.3. DnemeHThl aTOMHOW (DU3UKU W KBAHTOBOM MexaHWKU. JIMHeidarbie
CIEeKTpbl aToMOB. Mojenb atomoB 1o Pezepdopny u bopy. ['mnoreza ne bpoiins.

CootHomeHnus: HeomnpeaeneHHocTer [ eizendepra. VYpaBuenne Illpenunrepa.



CratucTudeckuii CMbICT BOJHOBOW (yHkiuu. Yactuna B NPSIMOYTOJbHOU
noTeHuanbHOW  siMe.  [loTeHmumanbnpiii  Oapbep.  TyHHenmbHBIM — d(deKT.
BomoponomogoOHbie aToMbl B KBAaHTOBOM MexaHWKe. KBaHTOBBIE dHCIIA.
[IpocTpaHCTBEHHOE paclpeelICHNE INIOTHOCTH BEPOSTHOCTHU JJISl DJIEKTPOHA B aTOME
BOJIOPOJA.

Benymum MeTogoM B JIEeKIIMM BBICTYNAeT YCTHOE H3JIOKEHHE Y4eOHOTro
Marepuajia C HcHoJib3oBaHueM [T-TexHonorui, KOTOpOE COMPOBOKIAETCS
OJTHOBPEMEHHOM IEMOHCTpAIIMEH CIai1oB, co3aHHbIX B cpeae PowerPoint, mpu

HEOOXOJMMOCTH TNPUBJIEKAIOTCS OTKpbIThIE MHTEpHET-pecypchl, a TaKkxke
JEMOHCTPAMOHHBIE U HATJISAHO-UIUIFOCTPATUBHBIE MATEPHUAIIBI.

AyauTOpHBIE JKCIpecc-TeCThl pasMmemeHsl B «CpencrBax KypcoB» Ha
COOTBETCTBYMOIIMX cTpanunax B Blackboard. Tako# Tect mpoBoautcst 0n-line B koHIe
JEKIIUU B PEXKUME PEaJbHOIO0 BPEMEHM, CTYNEHTBI 3aXONAT HA CAaUT CO CBOMX
MOOUIBHBIX ycTpoiicTB. Ha BbimosHenue otBoautcss 15-20 MUHYT, KOJIMYECTBO
BOITPOCOB: OT 12 1o 24.

Bueayautopubie on-line Ttectrnl coctosT wu3 30-40 BompocoB. Takxon
AJIEKTPOHHBIN TECT AJISl KaXKJI0M MOMBITKY Ka)KIOTO TaHHOTO CTyJeHTa (GopMUpYeTCs
cpenctBamu LMS Blackboard ciayualineim 00pa3oM M3 BONPOCOB Iyjia MO KaXJI0H

3aJITaHHON TEME.

3. CTPYKTYPA U COJEP’)KAHUE NPAKTUYECKOM YACTHU KYPCA "
CAMOCTOSTEJBHON PABOTBHI

Ipakruueckne 3ansTus (36 yac.)

ConepxaHue MPAKTUYECKUX 3aHITHH HAMpPABICHO HA H3YyYeHHE HOBOTO
Marepuaia Ha OCHOBE MPUMEPOB MPAKTUICSCKUX 33124 MO MPO(UITIO TUCIUILIHHBI C
ICJIBIO YIITYOJICHUS M 3aKPETICHUS y CTYACHTOB 3HAHUH, OJIYYEHHBIX Ha JICKIUSIX,
dbopMupoBaHHE 3HAHHI, YMEHUH M HABBIKOB, O0OECIIEYMBAIOIINX BO3MOXKHOCTh
Ka4eCTBCHHOTO (c  WCHOJB30BaHMEM  JKCIICPUMEHTOB)  BBITIOJIHCHHUSI

poeCCHOHANTEHOM AESITEIBHOCTH ¢ IpuMeHeHueM [ T-TexHomorwii.



TeMbl NPAKTHYECKUX 3AHATUHI

duznveckue OCHOBbI MeXaHMKH. (OCHOBBI TEPMOAMHAMHUKHM U
MOJIEKYJISAPHON (U3HKH.

1. KunemaTuka noctynaTeabHOro U BpallaTeIbHOTO IBUKCHMUS.

[Inan 3anstus. 1. OCHOBHbIE 3aKOHBI KHMHEMATUKH TOCTYIMATEIBHOTO W
BpaIllaTEILHOrO JBWXKECHUA. 2. Pemienuwe 3amad. [[BukeHHWe moj JCHCTBUEM CHIIbI
TsbkecTd. 3. Pemenue 3anay. BpamaTeapHoe IBUKEHHUE.

2. Junamuka HeroToHa.

Ilnan 3anatus. 1. 3akonsl HptoToHa. 2. PelmieHue 3a1ad ¢ UCMOJIb30BAHUEM
MPUHIUIIA CYNEPIO3UIMNA CUJl. [[BHMKEHHE Tella MoJA ACHCTBUEM HECKOJIBKHX CHIIL:
JIBUKEHHUE Tejla MO TOPU30HTAIBHOW MOBEPXHOCTH, ABM)KEHUE TEJIa MO HAKJIOHHOM
IJIOCKOCTH, JBU)KEHUE CBA3AHHBIX TEJI.

3. 3aKOHBI COXPAHEHUS SHEPTUU U UMITYJIbCA.

[Inan 3amarus. 1. Mexanudeckas paboTa, MOITHOCTh. 2. Perenue 3amgad c
WCMOJIb30BAaHMEM  3aKOHAa COXpAaHEHUs wuMmIyibca. 3. Pemenwe 3amad ¢
MCIMOJIb30BAaHMEM 3aKOHA COXPAHECHUS SHEPTHM.

4, JlnHaMuKa BpallaTeIbHOTO JABMXKCHHUA. 3aKOH COXpPAaHEHUS MOMEHTA
MMITYJIbCA.

I1nan 3aHsTHA. 1. MOMEHT CHJIBI U MOMEHT MHEPIIUM TeJIa OTHOCUTEJIBHO OCH.
2. Pemenue 3amay. VYpaBHEHHE [JBHXKEHHUS Tejla, BPAIIAIOUIETOCS BOKPYT
HEMOJABMKHOW OcHu. 3. PelleHue 3amauM ¢ MCHOJb30BAHMEM 3aKOHA COXPaHCHUS
MOMEHTA UMITYJIbCA.

5. YpaBHEHUS COCTOSIHUSA, 3aKOHBI UACATBHBIX Fa30B.

IInman 3ausatua. 1. OcHOBHEIE 3aKOHBI UJICAJIBLHEBIX Ta30B. 2. Pemenue 3agauy.
VYpaBHeHue cocTosiHus uaeanbHOro rasza. M3ompomecchl. 3. Pemenue 3agaum ¢
WCIIOJIb30BaHUEM 3aKOHA PaBHOPACHPENCICHHUS SHEPIUU IO CTENEHSM CBOOO/IBI
MOJIEKYJL.

6. ITepBoe u BTOpOE Havasia TEPMOJUHAMUKH.

[Inan 3ansaTus. 1. PaGota, coBepiiaeMasi UeaqbHbBIM T'a30M, MPU PA3TUUHBIX

u3ornpoleccax. 2. Pemenue 3anay. [Ipumenenne nepBoro Hayajia TepMOAMHAMUKH JIJIS



paznuyHbIX mpoueccoB. 3. Pemienue 3amad. AamabaTuyecKuil U MOJUTPONUYECKUE
npouecchl. 4. Pemenue 3anau. Hukn Kapso.

DJIeKTPOMATHETU3M

1. Hanpsxk€HHOCTB 35ekTprudeckoro nodis. [IpuHnmn cynepno3unuu.

[Inan 3ansitus. 1. OCHOBHBIE 3aKOHBI ANEKTPOCTATUKHU. 3akoH Kymnona. 2.
Pemenne 3amau. [IpuHOMN cyneprno3uuuy Jisi HAOPSHDKEHHOCTH DIIEKTPUYECKOTO
OJISL.

2. Teopema I'aycca. PaboTa nepemenieHus 3apsjia B 3JIEKTPUUECKOM IIOJIE.
DNEeKTPOEMKOCTh KOH/IEHCATOPOB.

[lnan 3ansTrg. 1. OCHOBHBIE 3aKOHBI AJIEKTPOCTATUYECKOTO MOJsA. Teopema
['aycca m TeopeMa O LUPKYJSALMU BEKTOpA HAMPSKEHHOCTH 3JIEKTPOCTATHYECKOTO
nosis. 2. Pemenne 3amayu. PaboTta mepemenieHus 3apsia B dJIEKTPUUYECKOM IModie. 3.
Pemenue 3anau. DiekTpoeMKOCTh KOHAEHcaTopa. [locnenoBarenbHoe, napamienbHOE
COEIMHEHNE KOHJICHCATOPOB.

3. 3akoHbl mocTosiHHOTO TOoKa. [IpaBuna Kupxroda.

[Inan 3aHgaTtusa. 1. OCHOBHBIE 3aKOHBI MOCTOSIHHOTO SJIEKTPUYECKOrO TOKAa.
3akon Owma. 3akon JIxxoyns — Jlenma. 2. Pemenne 3agau. [IpaBuna Kupxroda. Pacuer
Hernen NoCTOSHHOTro Toka. HTepakTuBHAs popMa — aHAJIN3 KOHKPETHBIX CUTYALIHi.

4, NHIyKIuss MarHUTHOTO TOJIA.

[Inan 3ansTus. 1. OCHOBHBIE 3aKOHBI MAarHUTHOTO MoJisd. 3akoH buo-CaBapa-
Jlarmaca. MarauTHoe Moje MOpPSIMOTO TOKAa, KPYroBOrO TOKa. 3akoH Awmmepa. 2.
Pewienue 3anay. [TpuHumn cynepno3uiuu Ajis UHAYKIIUA MAarHUTHOTO TOJIA.

5. CunoBoe peiicteue MarnutHoro mnojga. Cuna Jlopenua. JIBuxkeHue
3apsKEHHBIX YaCTUIl B MATHUTHBIX MOJISIX.

IIman 3agatusa. 1. IloHaTna o cwiioBOM AelcTBUM MarHuTHoro noiist. Cuiia
Awmmepa, cuna Jlopenua. 2. Pemenue 3amay. /[BukeHME 3apsyKEHHBIX YACTHUIL B
MarHUTHBIX NOJISIX. BUabl TpaekTOpUH, €€ MapaMeTpshl.

6. 3akoH  aAnekTpoMarHuTHOM  mHAYKIMU. I.J[.C. camMOMHIyKIUU.

I/IH,Z[YKTI/IBHOCTB KOHTYpa. 9H€pFI/ISI MAarauTHOT'O ITOJIA.



[Inan 3anstua. 1. IloHATHS O SABIEHUM DJIEKTPOMArHUTHOM HHAYKUUU. 2.
Pemenue 3agau. Pacuer O/1C nHayKUMA: TIPU JBUKEHUHU MPOBOJAHUKA B MATHUTHOM
1oJie, B 3aMKHYTOM KOHTYpE€, MPU MU3MEHEHWW MArHUTHOTO moiid. MHTepakTUBHas
dbopma — aHaNM3 KOHKPETHBIX CUTYyaIuH.

7. ["apMonnyeckre konedanus. MasTHUKU.

[Inan 3anstus 1. XapakTepuCTUKH TapMOHHMUYECKOro kosiebanusi. BekTopnas
nuarpamma. 2. Pemenue 3agad. Marematuueckuit, GU3NIECKUN MasSTHUKH.

8. CrnoxxeHre TrapMOHMYECKMX KOJIEOAaHUN OJMHAKOBOTO HANpPABICHHS U
OJIMHAKOBOM 4acTOThl. C0KE€HUE B3aUMHO NEPIEHANKYIISIPHBIX KOJIeOaHUH.

IInan 3anatus. 1. Pemenue 3amad. [IprMeHeHme BEKTOpHas auarpaMMbl K
CIIO)KEHHIO TapMOHUYECKUX KOJeOaHUH OJUHAKOBOTO HAIPaBJIICHUS U OJIMHAKOBOM
4acTOTBI.

9. 3aryxatomue KoieOaHus U BbIHYK/ICHHbIE KOJIeOaHus.

[Inan 3ansaTus. 1. Pemenue 3a1ad. XapakTepUCTUKU 3aTyXalOIMUX KOJICOaAHUM.
2. Pemenue 3amad. BeiHyXneHHble KojieOaHus. BektopHas nuarpamma. SIBieHue
pe30HaHca.

10. DnexktpomarHuTHBIC KoJebaHus. 3akoH OMa JiJisi IEPEMEHHOTO TOKA.

[Inan 3ansTud. 1. Pemenue 3agad. KonebarenbHblil KOHTYp. XapaKTepUCTUKH
AJIEKTPOMATrHUTHBIX TAPMOHMUYECKHUX KoJieOaHui. 2. Permenue 3aay. XapakTepucTHKA
3aTyXalIMX 3JeKTPOMAarHUTHBIX KojeOaHuii. 3. Pemenue 3amad. BeiHYyXIICHHBIC
AIIEKTPOMArHUTHbIE KoJjeOaHus. 3akoHbl W3MEHeHWs HampsbkeHus Ha R, L, C.
Bekropnas quarpamma. 3akon Oma, UMIIEaHC.

11. Hurepdepenuus cBeToBbIX BoJH. Judpakiuus Openens. Audpaxuus
®paynrodepa Ha 1IeNM U HA AUPPAKIUOHHON pelieTKe.

[Tnan 3anstus. 1. OCHOBHBIEC TIOJIOKEHHS BOJTHOBOW onTuku. uTEepdepeH s
BoJiH. Korepentnocts BoiH. [IpuHuun ['toiirenca-®penens. Meron 30 Openens. 2.
Pemenue 3amau. UntepdepeHImonnas kKapTuHa OT JBYX eI Ha TUIOCKOM DKpaHe
(meton FOura). Kombma Herotona. 3. Pemenue 3amau. Judpaxuus dpenens Ha
KpyTJoM oTBepcTuu u aucke. 4. Pemenue 3anau. Audpakius @paynrodepa Ha mienu

U Ha TU(PaKIMOHHON pelIeTKe.



12.  3axonsl TermioBoro usnydeHus. dotosnekrpuueckuil r3¢pdext. Dpdext
Komnrona.

[Inan 3anatusa. 1. OcHOBHbBIE MONOXEHHUS KBAHTOBOHM (usuku. W3myuenue
yepHoro tena. KBantoBas rumnote3a [lnanka. 2. Pemenue 3amau. 3akon Kupxroda.
3akon Credana-bonsiimana 3akon cmemienus Buna. 3. Pemenue 3amad. 3aKoHbBI
dboTorpdexra. YpaBHenue OIiiHmTerHa 11 poroaddekra. 4. Pemenue 3amau.
O¢pdext Komnrona

13. Teopus bopa mis atomHoro sigpa Bogopona. I'mmote3a me bpoiis.
CootHomenust HeonpeneneHHocrei ['eiizendepra. Ypasuenue Llpequnrepa.

[lnan 3anstus. 1. Pemenue 3amad. JluHeivaTeie CreKTpbl aTOMOB. Moielnb
atomoB 1o Pesepdopay u bopy. 2. Pemenne 3anau. Ypaaenue Illpenunrepa mis
CTallMOHAPHBIX COCTOSIHUM. YacTuia B OPSIMOYTrOJIbHOM MNOTEHUMAIBHOW sMe. 3.
Pemenue 3anau. [lotennmanbubiii 6apbep. YacTuia B chepruyeckoM CUMMETPUYHOM
nosie. KBaHToBbI€ Uncia.

NHTEepakTUBHBIN METOM, UCMOIB3YEMbI Ha MPAKTUUECKUX 3aHATUSIX - METOJ
aHa;am3a KoHkpeTHbIX cutyauuii (AKC). B npouecce pemnieHuss KOHKPETHOU
CUTyalluu CTYAEHTHI UCIOJIB3YIOT CBOM OMBIT U MOJYyYECHHBIE 3HAHUS, IPUMEHSIOT B
y4eOHOM ayIUTOPUM T€ CHOCOOBI, CPEACTBA U KPUTEPUU aHAIU3a, KOTOPbIE ObLIN
npuoOpEeTEeHbl MU B MPOLECCE MPEAIIECTBYIOMIEr0 00yUeHHS.

JIns ananu3sa npeaiaratoTcs CIeAyOUINE TUTIBI CUTYalN:

1)  curyamus — wunocTpanus  (IEMOHCTPHUPYET 3aKOHOMEPHOCTH,
MEXaHHU3MBbI, CIIEICTBUA);

2) cuTyalus — mnpoosiema (omucaHue pealbHOW MPOOJIEMHON CUTYyalluH,
pelieHne KOTopoil HeOOXOUMO HAMTH, UITU CIEJIaTh BHIBOJ O €r0 OTCYTCTBHH);

3)  curyanus — OIleHKa (OMUCAHKE IMOJIOKEHUS, BBIXOJ U3 KOTOPOTO YKe
HalJIeH, HE00X0JUMO KPUTHUECKH MPOaHATU3UPOBATh IPUHSITOE PEIICHHUE);

4)  curyanus — ynpaxkHeHHe (oOpallleHHe K CIEIHalbHBIM HCTOYHHKAM
uH(popMaIuu, JIMTepaType, CIpaBOYHUKAM).

JlaGopaTopHblii npakTUKyM (36 4acoB)



Cwmpblc 1a00paToOpHBIX PabOT: yBSI3KA TEOPUH C MPAKTUKOMN C LENbI0 00yUeHHUs
CTYACHTOB METOJaM IMPOBEICHUSI AKCIEPUMEHTOB, MPUBUTHE HABBIKOB Pa0OTHI C
7a00paTOpHBIM  00OPYZAOBAaHHEM U TOCIEAYIOMKUM OOOOIIEHHEM MOJYYEeHHBIX
pe3ynbTaToB.

[Tpu npoxoxkaeHnn 1ab0paTOPHOTo MPaKTUKyMa KaXKIbId CTYACHT BBIIOJIHSET
TOJIBKO HECKOJIBKO JIa0OpaTOPHBIX padOT (OOBIUHO TPU — U3 CIHCKA, TPUBEAEHHOTO
nanee). Ha BoinonHeHue oiHOM 1a00paToOpHOM pabOThI - MPOBEACHUE (PU3UUECKOrO
IKCIIEPUMEHTa U O00pabOTKY SKCIEPUMEHTAIBHBIX JAHHBIX, COCTABJICHUE OTYETa U
clady TEOpHH - OTBOJMUTCS YeThipe yaca. Bo Bpemsi mabopaToOpHOro mpakTHKyMa
CTYJICHThl 3HAKOMSTCSI C YCTPOWCTBOM U TMPUHIMUIAMU JEUCTBUA (HU3UUECKUX
npubOpPOB M UX 3JIEMEHTOB. be3 cmaum mabopaTOpHOro MpakTUKyMa CTYJIEHT He
JIOTIyCKaeTCs K AK3aMeHy (3aueTy). Huxke nmpuBeseH cnucok JlabopaTopHbIX padoT AJist
Ka)KJIOTO pa3zena.

[lepeuenp nabopaTOPHBIX pabOT MO pa3eiaM.

du3nvecKue 0CHOBbI MEXAHUKHU

1. N3yyeHue 3aKOHOMEPHOCTH BpPAIIATEIbHOTO JBUXKEHUS C IOMOIIbIO

MasTHuKa ObepOeka.

2. Onpenenenue ko3P pumeHTa BHYTPEHHETO TPEHUS )KUIKOCTH METOJIOM
Crokca.

3. OnpeneneHne MOMEHTa UHEPLIMK TEJ

4, 3meHeHne  yCKOpeHHsl  CBOOOJHOIO  MaJC€HHS €  TOMOIIbIO

MAaTCMaTH4YCCKOI'O MasiTHHKA.
5. OHpClICJ'IeHI/IC MOMCHTa HWHCPLOUN TBEPAOTO TCJIa HAa OCHOBC 3aKOHOB

PaBHOYCKOPEHHOTO JABHKEHHUS.

6. N3mepeHune yckopeHHs CBOOOJHOIO MaJeHUs C MOMOIIBI0 0OOPOTHOTO
MasTHUKA

7. Omnpenenenue monyinsa KOnra metogom nsruba.

8. ['upockom.

9. DKcrnepuMeHTallbHasl IpoBepKa 2-ro 3akoHa HeroToHa

OCHOBBI TEPMOAUHAMMKYU U MOJIEKYJIAPHON (PU3UKH



1.
2.

OHpC,IIGJICHI/IC KOB(b(bI/IHI/ICHTa IMMOBCPXHOCTHOI'O HATSKCHUA ) KUJIKOCTH

OnpeneneHne OTHOLIEHUS TEIJIOEMKOCTEM BO3AyXa HPH MOCTOSHHOM

JABJIEHUHU U 00bEME

3.
4.

OTKa4YKH

OHpC,ZIeJIGHI/IC TCINIOCMKOCTHU TBCPABIX TCJI

OnpeneneHue MOJIEKYJISIPHOM Macchl M IUIOTHOCTH Ta3a METOJIOM

DJIEKTPOCTATHKA M MOCTOAHHBIN JIEKTPUYECKHH TOK

1. OmnpeneneHue MEeKTPOEMKOCTH KOHAEHCATOPa METOJIOM MOCTA.

2. N3yyenue mporeccoB 3apsaIKku U pa3psIki KOHJIEHCATOpa

3. N3mepeHne CONPOTUBIEHNAN C IIOMOIIBIO MOCTHUKA Y UTCTOHA.

JJIeKTPOMATHETU3M

1. N3y4yeHne MarHuTHOTO TOJIs1 COJIEHOM/IA € TTOMOIIIBIO 1aTuyrKa XoJuia

2. N3ydeHue sSBIICHNS B3aUMHOM MHIYKIIUU

3. N3yuenue rucrepesnca GeppoOMarHUTHBIX MaTEPUATIOB

4, OmnpeneneHue OTHOILICHMS 3apsifa dJJEKTpPOHAa K €ro macce METOJO0M
MarHeTpoHa

S. N3yuenne MarHuTHOTO TOJIst COJIEHOUAA

KoJsie0anusi 1 BOJIHBI

1 HccnenoBanre CBOOOIHBIX KOJICOAHUH B AJICKTPUUECKOM KOHTYPE.

2 HccnenoBanre BEIHYKICHHBIX KOJICOAHHWI B KOJEOATEILHOM KOHTYPE.

3. OmnpeneneHue CKOPOCTH 3ByKa B BO3yXe € MOMOIIbIO (uryp Jluccaxy.

4 N3ydyenue anekTpuueckux KojaeOaHuil B CBI3aHHBIX KOHTYpax

5. N3ydyeHune 3JeKTPUISCKUX MPOIECCOB B MPOCTHIX JIMHEHHBIX IEMAX MPH

JNEUCTBUU TAPMOHUYECKOM DJIEKTPOIABIIKYILEU CUIIBI

BoanoBas onTuka

1.
2.
3.
4.

N3yuyenue nudpakiuum cBeTa OT OJHOM LIEH
Omnpenenenre AJIMHBI CBETA IPU MOMOLIH TU(YPAKIUOHHON PELIECTKH
N3yuenue naTepPpepeHImoHHoN cxembl kojel HproTona

I/I3yquHe SBJIICHUA TIOJISIpU3allii CBETA MW IIPOLECCCOB IPOXOXKIACHHUA

CBETa Yepe3 AaHU30TPOIIHBIE CPEMIBI



5. N3yuenne nudpakiuu cBeTa Ha TUPPAKIIMOHHON pelIeTKe
6. Omnpenenenne (GOKYCHBIX PACCTOSHUNA TOHKUX COOMpaTenpbHOW U
paccenBarolIei JIUH3

KBanroBasi puzuka

1. N3ydeHune cnekTpa aroMa BOAOPOa

2 Onpenenenue pe3oHaHCHOro noTeHuana merogqom @panka u ['epua
3. N3yuenne BHemHero ¢hoTodddexra

4 N3ydeHnne abCOIIOTHO YEPHOTO Tema

4. YHEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBbHOM PABOTHI OBYUAIOIIIUXCA

VY4ebHOo-MeToaAnuecKoe 00eCIeYeHuE CaMOCTOSTENBHOU pabOThl 00yYarOIIMXCS

10  AJUCHUIIIINHE «®Pu3uKa» BKIIOYaeT B ceOs: HJ'IaH-Fpa(i)I/IK BBITTOJIHCHU S

CaMOCTOATENbHOM PaOOTHI MO TUCIUILIIMHE, B TOM YHCJI€ IPUMEPHBIE HOPMbI BPEMEHU
Ha BBIIIOJHEHUE 10 KAXKIOMY 33/JlaHUI0; XAPAKTEPUCTUKA 3aJaHUM IS
CaMOCTOATENFHON PpabOThl OOYYAIOMIUXCA M METOAMYECKHE PEKOMEHIAIUU 10 UX
BBITIOJIHEHUIO; TPEOOBaHMS K TIPEACTABICHUI0O U OQPOPMIICHUIO PE3yJIbTaTOB
CaMOCTOSITETIbHOM pa0OThI; KPUTEPUU OLICHKH BBITIOJTHEHUS CAMOCTOSTEIIbHON paOOThI

Ilnan-rpaduk BbINOJHEHHS CAMOCTOATEIbHOI PA0OTHI 0 TUCHUILIHHE

No /it Hata/cpoku Bun [TpumepHbIe dopma KOHTPOJIS
BBITIOJTHEHHUS CaMOCTOSITeITLHOM HOPMBI BpEMEHU
paboThI Ha BBIIIOJIHEHHE
1 B teuenue 1-ro | PaGortac 7 wac vVO-1
cemecTpa TEOPETUYECKUM CobecenoBanue
MaTepuaIoM, I1P-1
MIOATOTOBKA K BaeaynutopHsii
KOHTPOJIbHBIM AIEKTPOHHBIN
pabotam on-line Tect
AynuTOpHBIN
TeCT
2 B teuenue 1-ro | Beimonaenue 5 yac YO-1
cemecTpa 1a00paTOPHBIX PaboOT CobecenoBanue
ITP-1 TECTBI
(momyck k
BBITIOJTHEHUIO
AKCIICPUMEHTA)




B teuenne 1-ro | Pemenue 3amay 8 gac. [1P-2
cemecTpa KontponbHas
pabora
3auér
Ceccus IToaroroBka x 7 gac DK3aMeH
JK3aMEHY
B Teuenne 2-ro | Paborta c 7 gyac VO-1
cemecTpa TEOPETUICCKUM CobecenoBanue
MaTepuajioM, I1P-1
IIOArOTOBKA K BueaynuropHslii
KOHTPOJIbHBIM ANEKTPOHHBIN
pabotam on-line Tect
AynuTOpHBII
TECT
2 B teuenme 2-ro | BrimonneHue 5 gac VO-1
cemecTpa 1a00paTOpHBIX PadoOT CobecenoBanue
I1P-1 TECTHI
(momyck K
BBITTOJIHEHHIO
AKCIIEPUMEHTA)
3 B teuenne 2-ro | Pemenue 3amau 8 gac. I1P-2
ceMecTpa Konrtponbnas
pabora 3auér
4 Ceccus IToaroroBka k 7 yac Ok3aMeH
IK3aMEHY

PexoMeH1aliuu U1l CTYIEHTOB 10 OTAEJIbHBIM (hopMaM caMOCTOATEILHOM
padoThI
1. Pabota ¢ TeOpeTHUECKIUM MaTEepHUATIOM
[enb: MOMYyYUTHh XOPOIIUME 3HAHUS MO JUCHUILUIMHE U HAYYUTHCA paboTaTh
CaMOCTOSITEJIBHO.
3agaun: nprOOpPETEHNE HABBIKOB CAMOCTOSTEIBHON pabOThI C JICKITMOHHBIM
MaTepuaoM; - MpUOOPETEHNE HABBIKOB CaMOCTOSITENIbHONW pabOThl C OCHOBHOU U
JIOTIOJIHUTEIIBHOM JINTEPATYPOMU, MOJIb30BATHCS MHTEPHET — PECYpPCaMU; - YMEHUE
aHAJIM3UPOBATh MPAKTUUECKUE 3aJlauyd, CTABUTh W PEIIATh AHAJOTUYHBIE 3aJa4H.
PaGora ¢ TeopeTHyecKMM MaTepuaioM JOJDKHA OCYIIECTBIATHCS Ha OCHOBE
JEKIUOHHOIO Kypca NUCHUIUIMHBIL. JUJISI 3TOTO CTYJIEHT AOJDKEH BECTH KOHCIEKT

JIEKLIHNA U YMETh paboTaTh C HUM.



PaGota ¢ nuTeparypoil mpeAnojiaraeT CaMOCTOSITENbHYIO padoTy cC
y4eOHUKaMHU, KHHTaMd, Y4YeOHBIMU TOCOOMSIMHU, y4eOHO-METOJIUYECKUMHU
MOCOOHMSIMH 110 BBITIOJTHEHUIO KYPCOBOW PaOOTHI M BBIMTYCKHOM KBaTU(UKAITMOHHON
paboThl, C HOPMATUBHO-NIPABOBBIMU HCTOYHUKAMU. llepeueHb JUTEpaTypHI:
OCHOBHOM, JOIIOJHUTEIBHONM, HOPMAaTUBHOW M MHTEpHET-PECYpCOB INPUBEICH B
pazmene V «YdeOHO-METONUYECKOe OOeCIeUeHNEe MUCIHUIUIMHBD) HACTOSIIICH
paboueil mporpaMMbl. Y MEHHE CAaMOCTOSITENIBHO padOoTaTh € JINTEPATYPO SBIIAETCA
OJIHUM W3 BAXXHEHIIMX YCIOBUM OCBOCHMS AUCUMIUIMHBEL. [louck, n3ydeHue u
popaboTKa TUTEPATYPHBIX UCTOYHUKOB (POPMUPYET y CTYACHTOB HAYyUYHBIHN CI1OCO0
MO3HAHUS, BhIpA0AThIBACT HABBIKU YMEHMS YUUTHCS, TO3BOJISIET B JlaJbHEHIIIEM B
MPaKTUYECKON paboTe IMOcie OKOHYAHUS YHUBEPCHUTETa MPOJOIKATH MOBBIIATH
CaMOCTOATENLHO CBOIO KBATU(UKAIINIO U TPUOOPETATh HY>KHbIE KOMIIETSHITUH J1JIs
nanpHeiero pocta B npodeccun. CamocrosiTenbHasi padoTa ¢ JUTEPATYPHBIMU
HMCTOYHUKAMU TPEOYET OT CTYJIEHTa YCUYHUBOCTH, TEPIICHUS U COCPEIOTOYCHHOCTH.
YroObl Jiydllle MOHATH CYIIECTBO BOIPOCA, >KEJIATEIbHO 3aKOHCIEKTUPOBAThH
M3y4aeMbld MaTepuaj, CHeNaTh HYXHBIE IOMETKH, OTMETUTh BOIPOCHI JIs
KOHCYJIBTAllMM C IPETOIaBaTEIIEM.

2. TloaroroBka K KOHTPOJIBHBIM paboTaM
[lenap: mOMy4YUTH XOpOIIME 3HAHUS MO AWCIHUIUIMHE W HAy4YUThCs padoTaTth
CaMOCTOSITEIBHO.

3anauyn: npuoOpeTeHne HABBIKOB CAMOCTOSITEILHOM padOThI PEIICHUs 3a]1ay;
pUOOpPETEHNE HABBIKOB CAMOCTOSITENIBLHOU pPa0OThI C OCHOBHOM U JOTIOJHUTENBHON
JIUTEPATYPOU, MOJb30BATHCA MHTEPHET — PECYypCaMU; - YMEHHUE aHAIU3UPOBATH
MMPAKTUYECKNE 3aJa4d, CTaBUTh M PEIIATh AHAJIOTWYHBIC 3a7auu. KOHTpOJbHBIE
paboThl MO3BOJISIOT 3aKpPENUTh TEOPETUYECKUN Marepuall Kypca. B mporecce
u3ydeHus: (U3UKU CTYACHT JIOJDKCH BBIIIOJHUTH B KaXKIOM CEMECTpE JBE
KOHTPOJIbHBIE pa0oThl. Perienue 3amad KOHTPOIBHBIX paOOT SIBISETCS TPOBEPKO
CTEIIEHH YCBOCHHMS CTYJICHTOM TEOPETUYECKOT0 Kypca, a OLIEHKA IPENnoaaBaTess Ha

pa60Ty IIOMOraroT emy I[Opa6OTaTB U TIPpaBHUIIBHO OCBOWUTH PA3JIUMYHBIC Pa3aciibl



Kypca ¢usuku. Ilepea BbIMOIHEHHEM KOHTPOJIBHOM pabOThl HEOOXOIUMO
BHUMATEJIBHO O3HAaKOMHUTHCS C IPUMEpaMHM pelIeHus 3aaad 10 JaHHOU
KOHTPOJIBHOM paboTe, ypaBHEHUSMU M (OpMyJIaMH, a TaKXKe CO CIPaBOYHBIMU
MaTepHaTaMH.

MeToauueckie pPEeKOMEHIAIMU MO BBIMOJIHEHUIO KOHTPOJBHOM pPabOTHI.
KoHnTponbHyt0 paboTy cielyeT BBIIOJIHATh aKKypaTHO. [l MOSICHEHUS pEIIeHUs
3a/layd TaMm, TJ€ 3TO HY)XHO, aKKypaTHO CJeJIaTh YEepTeXkK; PEIICHHE 3aauyd U
UCIOJIb3yEMbIE (POPMYJIBI JOKHBI COMPOBOKAATHCS MOSICHEHUSIMU;, B TOSICHEHUSX
K 33/71au€ HEOOXOJAMMO YKa3blBaTh T€ OCHOBHBIE 3aKOHBI U (POPMYJIbI, HA KOTOPBIX
0asupyeTcsl peleHre JaHHOM 3ajauu; MpHU MOJyYEHUU PacueTHOW (opMysibl aJst
peuieHusl KOHKPETHOM 3aJaud IPUBOJWUTH €€ BBIBOJ; 3aJady PEKOMEHIYETCs
pEIINTh CHavyajia B 00IIEM BHJIE, T. €. TOJbKO B OYKBEHHBIX 0003HAYEHUSIX, MOSCHSS
IpUMEHSEMbIE MPU HanmMCaHUU (opMys OyKBEHHblE O00O3HAUEHUS; BBIUYMCIICHUS
CJIelyeT MPOBOAUTH C MOMOILIBIO MOJCTAHOBKH 33JaHHBIX YUCIIOBBIX BEJIMYHMH B
pacueTHyio ¢opmyny. Bce HE0OX0MMbIE YUCTIOBBIE 3HAUEHUS! BETUYMH JIOJIKHBI
ObITh BbIpakeHbl B cuctemMe CHU. Ilo OKOHYaHUU pelIeHUs] MPOBEPUTH €IUHUIIBI
MOJIyYEHHBIX BEJIMYMH IO pacueTHOW (opMylie U TEM CaMbIM MOATBEPIUTH €€
PaBUIBLHOCTh; KOHCTAHTHI (DU3NYECKUX BEJIMYUH U JIPYyTUe€ CHpPaBOYHBIE AaHHbBIC

BBIOMPATDH U3 TAOIUII.

3. Brimonnenue 1abopaTopHBIX paboT

Llenp: MOMYyYNUTh XOPOILIME 3HAHUA MO AUCIUIUIMHE U HAYYUTHCSA pabOTaTh
CaMOCTOSITEIBHO.

3amaun: - mNpUOOpEeTEeHHWE HABBIKOB CaMOCTOSITEIbHONW paboOThl TIpH
BBINIOJIHEHUHU J1a0OpaTOPHOTO MPAaKTUKyMa 3HAKOMCTBO C YCTPOMCTBOM U
OPUHLKANIAMU JAEUCTBUA (PU3NUECKUX MPUOOPOB U UX 3JIEMEHTOB; - MPUOOpETEHHE
HABBIKOB CAMOCTOSITEILHOM pabOThl C OCHOBHOM M JAOMOJHUTENILHON JTUTEPATYPOU,
IIOJIb30BATbC HMHTEPHET — pPECYpCaMM; - YMEHHE AaHAJIU3UPOBATH PE3YJIbTATHI

(1)H3PI‘{CCKOFO OKCIICpUMCHTA, CTAaBUTh M PCHIATh aAHAJIOTUYHBLIC 3aJa4u. HpI/I



NPOXOXKJICHUM JTAOOpaTOPHOTO MPAKTHUKyMa KaXIbld CTYJICHT BBIIOJHSET
HECKOJIbKO JJa00paTOPHBIX padoT.

[lepen BbIOTHEHHEM J1a00PATOPHOI pabOTHI CTYACHT JOJDKEH 03HAKOMUTCS
C METOAMYECKUMH YyKa3aHUSMU K JaHHOW paboTe, MOATOTOBUTHCS K YCTHOMY
OIIPOCY IO TEOPETUUYECKOMY MaTepuaity, KOTOPbI TaM MpHUBEIEH, pa300paThCs C
METOJIUKON  TpoBeAcHHUS  (U3UYECKOTO  JIKCIEpUMEHTa U 00paboTKu
IKCIIEPUMEHTAIBHBIX TaHHBIX, IPONTH 3JIEKTPOHHOE TECTUPOBAHUE JIJISI IOy YCHHS
JIOTIyCKa K BBIIOJHEHUIO padOThl; OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI, IMOCIHE

IMPOBCACHUS SKCIICPUMCHTA ITPOBCCTU paC‘-IéTBI U COCTaBUTh ITMChbMEHHBIN OTYET.

Kpurepnu oieHKHM caMOCTOATENbHOI pa0d0Thl — J1a00PaTOPHOIT Pa0dOThI

Ouenka | 50-60 61-75 6asuioB 76-85 OasutoB 86-100 6asu1oB
OaJlIoB (YAOBIETBOPUTEIILHO)|(XOPOIIO) (oTHMuHO)
(HeynoBneTB
OPHUTEJIBHO)
Kpurep CopepxaHue KpUTepueB
An
2 S Tect mia Pabota BemonHena | PaGota PaboTa BrImoiHEHA B
= § 7| AloTycKa He | He MOJHOCTBIO, BBINIOJIHEHA COOTBETCTBUH C
E & g nmpoiineH. BBIBOJIBI HE CJI€JIAHBI | COOTBETCTBUU C TpeOOBaHUSIMH,
E § 8| Pa6ora He 3aganueM. He Bce | akkypaTHO, BCE pPacyEThI
m g BBITTOJIHEHA BBIBOJIBI CJICJTAHBI | TIPaBHIIbHEIC. BBIBOIBI
1 000CHOBAHBI 000CHOBAHEBI
g PaGora He [IpencraBieHHbIE [IpencraBnennsie | Pabora mpencrasieHa B
q:) npescTapiae | PACUETHI M OTYET HE | pacyéThl BHJIE OTUETA CO BCEMU
?& Ha IIOCJICOOBATCIIbHBI U BBITIOJIHEHBI nosicueHusiMu. Bce
QE[ HE MOCEI0BATEILHO | PACUETHI BHIMOJHEHBI C
Q CHCTEMATU3HPOBAHBI | ITOMOIILIO
= cucremMarusuposa | KOMIBIOTCPHBIX
Hbl OTUeT MporpaMm
BBINOJIHEH C
HEOOIBIIUMHI
Hego4uEéTaMu




OTBeTHl HAa BOIPOCHI

Her
OTBETOB Ha
BOIIPOCHI
TeopeTnuec
KU
Marepuan
HE YCBOEH

Tonbko OTBETHI HA
3JIEMEHTAPHbBIC

BOIIPOCHI

TeopeTnueckuit
Marepuail
MOATOTOBJICH
OTBeTHI Ha
BOITPOCHI TIOJTHBIE
/U

OTBeTHI
IIOJIHBIE,
OpUEHTHUPYETCS B
TEOPETUICCKOM
MaTepuase MpUBEICHUEM
MPUMEPOB U TOSCHEHUH.

Ha  BOIPOCHI

XOPOIIIO

YaCTUYHO HUcnonp3oBana
[IOJIHBIE JOIIOJIHATEILHAS
auTeparypa

5. KOHTPOJIb JOCTUXKEHUS LEJEN KYPCA

CDOpMBI TCKYHICTO U IIPOMCIKYTOYHOI'O KOHTPOJIA 110 JUCHHUITIIMHE «Duzuka»

Ne O1neHOYHBIE CPEACTBA - HANMEHOBAHHE
v Koutponupyemsie | Koabl u 3Tansl
MOJLyIIH/ pasfieiIb / (bOpMHpOBaHPfH TEKYIIHA KOHTPOJIb IPOMEKYTOUHAS
TEMBbI TUCIUIUIMHBI | KOMIETSHIIUHA aTTeCTAIHS
1 Pasnen 1. VK-1 |3naer YO-1 CobecenoBanue DK3aMeH
dusnyeckue I1P-1 Bomnpocs! 1-16
OCHOBBI MEXaHUKHU BHeayauTopHbIil 371€KTPOHHBIH
on-line Tect
YmMmeer I1P-2 KontposabHas pabora OK3aMeH
3auér Bomnpocsr 1-16
Bnageer |YO-1 Cobecenosanue I1P- DK3aMeH
1 BHeaymuTopHBIit Bomnpocsr 1-16
3JIEKTPOHHBIN on-line Tect
2 Paznmen 2. OchoBwr |YK-1;  [3Haer YO-1 Cobecenosanue I1P- DK3aMeH
TEPMOJUHAMUKHU U 1 Tect Bomnpocsr 17-35
MOJICKYJISIPHON Ymeer YO-1 Cobecenopanue I1P- DK3aMeH
buzuku 6 JlabopatopHbIit Bomnpocsr 17-35
MPAKTUKYM
Bnaneer |[YO-1 CoGecenoBanue OK3aMeH
Bomnpocsr 17-35
3 YK-1; |3Haer YO-1 Cobecenosanue I1P- DK3aMeH
1 skcmpecc-TecT Bomnpocsr 1-16
YMmeer YO-1 Cobecenosanue I1P- DK3aMeH
6 JIaGopaTopHbIii Bomnpocsr 1-16
MIPAKTUKYM
Bnaneer |[YO-1 CoGecenoBanue OK3aMeH
[1P-2 KontponpHas pabota Bomnpocsr 1-16
3 Paznen 3. YK-1; |3Haer YO-1 CobecenoBanune DK3aMeH
DJNeKTpocTaTHKA U I1P-1 Bomnpocsr 36-53
ITOCTOSIHHBIN BreaynuTopHbIi 271€KTPOHHBIN
AIEKTPUIECKUN TOK on-line Tect
Ymeer  [YO-1 CobecenoBanue DK3aMeH
ITP-6 maGoparopHslii pakTuKyM |Borpocsr 36-53




Ne O11eHOYHBIE CPENICTBA - HAMMEHOBAHUE
. KonTtponupyemsie | Koabl 1 aTamnsl
' Mo/ pasiensl / (bOPMHpOBaHIE}I TEKYILIUH KOHTPOJIb POMEKYTOUHAs
TEMBbI TUCIUIUIMHBI | KOMIETCHIIMHA ATTeCTAIHA
Bnaneer |[YO-1 CoGecenoBanue OK3aMeH
[1P-2 KontponpHas pabota Bompocsr 36-53
4 Pasznen 4. YK-1; |3Haer YO-1 CobecenoBanue DK3aMeH
DNeKTPOMarHeTu3m I1P-1 Bompocer 54-75
BueayauTopHbIil 2J1IeKTPOHHBIN
on-line Tect
VYwmeer YO-1 CobecenoBanue DK3aMeH
ITP-6 naGoparopHsblii mpakTukyMm |Borpocsr 54-75
Bnageer |[YO-1 CobecenoBanue DK3aMeH
ITP-2 KoHTposbHas pabota Bomnpocsr 54-75
5 Paznen 5. YK-1; [BHaer VO-1 CobecenoBanue DK3aMeH
Konebanus u I1P-1 Bonpocer 76-99
BOJIHBI BHeayuTOpHBIN 3JIEKTPOHHBIN
on-line Tect
YMmeer YO-1 CobecenoBanue JK3aMeH
[TP-6 nabopaTopHsIil mpakTHKyM [Borpockl 76-99
Bnaneer [YO-1 CobecenoBanue JK3aMeH
[1P-2 KonTtponpHas paborta Bomnpocsr 76-99
6 Paznen 6. YK-1;  [3Haer VO-1 CobecenoBanue JK3aMeH
BosHoBast onTHKa [1P-1 Bonpocst
BueayuTopHbIN 2IeKTpOHHBIA (100111
on-line Tect
Ymeer VO-1 CobecenoBanue JK3aMeH
[TP-6 naGopaTopHbIil MpakTUKYyM [Borpocst
100111
Bnaneer [YO-1 CoGecenoBanue I1P-2 JK3aMeH
KontpomnbHas pabora Bormpocs!
100111
7 Paznen 7. YK-1; [BmHaer VO-1 CobecenoBanne JK3aMeH
KBanToBas (pu3nka [1P-1 Bonpocsl
BHeayIMTOPHBIN MIEKTPOHHBIN (112122
on-line Tect
YMmeer YO-1 CoGecenoBanue JK3aMeH
[1P-6 nabopatopHbIil mpakTUKYM [Borpockl
112126
Bnaneer [YO-1 CoGecenoBanue JK3aMeH
[1P-1 Bormpocsr
BHeayuTOpHBIN 2IEKTPOHHBIN (112126
on-line TecT




6. CIMCOK YYEBHOM JINTEPATYPBI U
NHOOPMAIIMOHHO-METOANYECKOE
OBECIHHEUCEHME JUCHUII/INHBI

OcHoBHasi iuTEpaTypa
1. Ky3zuenos, C. . ®usuka: Mexanuka MexaHU4eCKUE KOJICOaH!s U BOJHBI,
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ITepeyennb pecypcoB HHPOPMANMOHHO-TEJICKOMMYHUKANMOHHOM CeTH
«AHTepHET»
1. YeTbIpe aBTOPCKUX Kypca B IeKTpoHHO-oO0y4aromie cpeae Blackboard

JIB®Y: http://bb.dvfu.ru/ Bxox mo maporo.

1) Unentudukarop kypca «Jlekuumn mno oOmed ¢usuke»: FUS0702-
011200.62-TG-01

2) Unentuduxatop Kypca «MexaHuKa/MONEKyJsIpHas (U3UKA, pElICHUE
3amau»: FU50702-010707.65-smb-01

3) Unentuduxatop Kypca «OJIEKTPOMArHeTU3M, pELICHUE 3aJau»:
FU50702011200.62-AS-01

4) N nentuduxatop Kypca «OO0wmas du3suKa, nabopaTopus»:
FU50702230400.62-ayf-01

2. HayuHast  anexTpoHHas OounbmoTeka H9b

http://elibrary.ru/querybox.asp?scope=newquery .

3. DIEeKTPOHHO-OMOIMOTeYHAass  CHUCTeMa  M3/aTelIbCTBa «JIanby»

http://e.lanbook.com/

4. 9bC «Koncynprant crygaenta» http://www.studentlibrary.ru/
5. 9BC znanium.com HUIl «MH®PA-M»y http://znanium.com/

6. Hayuynas  OubOnnoreka J[IBOY yOJIMYHBIN OHJIAMH

katanor http://lib.dvfu.ru:8080/search/query?theme=FEFU

7. Uudopmammonnas  cucrema EJJMHOE OKHO  nmoctyma
oOpa3zoBarenbHBIM pecypcam http://window.edu.ru/resource
8. 3BC IPRbooks http://www.iprbookshop.ru/
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Q. Studentlibrary [snexkTpoHHas OuGiamoTeka yueOHoW pdf-murepatypsl u
yu4eOHMKOB Il  BY30B. (OecmiaTHble TOJHOTEKCTOBbIE  yueOHuku| url:

http://www.studentlibrary.ru/cgi-bin/mb4

10. BuptyanbHble J1a00paToOpHbIE paboThI

http://barsic.spbu.ru/www/lab dhtml/, http://www.all-

fizika.com/article/index.php?id article=110

Ilepeyenb HGPOPMANUMOHHBIX TEXHOJIOTHII M POTPAMMHOI0 0OecrneyeHmst
MecTo pacroioxkeHns: KOMIbIOTEPHOU [Tepeuenp mporpaMMHOT0 00ecTIeYeHHS
TEXHHUKH, HA KOTOPOM YCTaHOBIICHO
porpaMMHOE o0ecrieueHre, KOJTMYECTBO
paboumx MecT
MynsTUMEANITHAS Ay TATOPUS JUIS Microsoft Word, Excel, Paint, Power Point,
HpoBeIeHNs 1abopaTopHbIX 3ausTui L3531, LMS Blackboard
L532, L533, L541, L542, L506, L507, L452 Phywe Measure (mpunaraercsi K KOMIUICKTY
(bupMeHHOTO 000PYAOBaHUS TS YU€OHBIX
¢busnveckux madbopaTopwii)

YwuransHbie 3276l HayuHo# OMOIMOTeKN RW,GigEth,WiFi,BT,usb kbd/mse,Win7Pro
JAB®Y ¢ OTKPBITBIM JOCTYIIOM K (poHIY (64-bit)+Win8.1Pro(64-bit)

(xopmyc A — ypoBeHb 10)

MybTUMEAUIHBIC Ay TUTOPUN JIJIS Power Point, Microsoft Word, Excel, Paint,
MPOBECHNUS JIEKIIMOHHBIX M PAKTHYECKUX LMS Blackboard

3aHATUH, Kopryc E, 3anaBaemble

pacmucaHueM

TpeOoBaHuUs K EPEUHIO U 00BEMY PACXOAHBIX MATEPHUATIOB CTAaHAPTHBHIE.

7. METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHUIO JUCHUIIJINHBI

Hucrumnaa «®u3ukay CTPYKTypHpOBaHa MO MpUHOUNY «OT YacTHOTO K
obmemy». Takoil momxom B y4eOHOM MPOIECCe TMO3BOJIACT TMOCIEAOBATEIBHO
CUCTEMATU3UPOBATh 3HAHMWS CTYJAEHTA, YTO CIOCOOCTBYET JIyYIIEMY YCBOCHHIO
TUCIUTUINHBL. V3ydeHne AMCHMIUIMHBI TPEIoiaraeT MoCTYaTeIbHbIA MOAX0 10
MPUHITUITY YCIOKHEHHUSI OT 3HAKOMCTBA C TEOPHEH M PAaCCMOTPEHUS MPAKTHUECKUX
MPUMEPOB, JIO CAMOCTOSATEIBLHOTO M3Y4YeHHUs JWCIMIUIMHBL. B mpormecce u3ydeHuUs
MaTepHuaia yueOHOTo Kypca MpenoiaraloTcs pa3sHooopasHbie HopMbl padOT: JEKIINH,

MPaKTUYECKUE 3aHATHS, JTa0OPATOPHBIN MPAKTUKYM, CAMOCTOSITENIbHAS padoTa.
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Jlexuuu mpPOBOASTCS B BUJE TMpE3CHTALMH. B HUX OCBEIIalOTCs BOIPOCHI,
COOTBETCTBYIOIIME TemaTuke jekuuil (pasznen 1). lenb nekimoHHOrO Kypca — Aath
3HAHHS CTYJACHTaM B 00JacTH (PU3WKH, 3aJI0)KUTh HAYYHBIE W METOJOJIOTHYCCKUE
OCHOBBI JIJII CaMOCTOATENbHON paboOThl CTYJEHTOB, MPOOYIUTh B HUX HHTEPEC K
Oynymei mpodeccumu.

Pexomenpanuu 1o pabote ¢ IUTEpaTypOi: MPOCITYIIAaHHBIN MaTepua JEeKIUH
CTYJEHT JOJDKEH IMpopaborarh. [ 3TOro B Mpoiiecce OCBOCHUSI TEOPETUUECKOTO
MaTepHuaa TUCIUIUINHEI CTYICHTY HEOOXOAMMO BECTH KOHCTICKT JICKIIHA 1 JOOABIISAThH
K JIGKIIMOHHOMY Marepuany HWHGOPMAIHMIO, TMOJYYEHHYI0 U3 PEKOMEHIYyeMOM
JUTEpaTypbl WIM HWHTEPHET-UCTOUYHUKOB.  KOHCHEKT JIEKUUM PEKOMEHIYETCS
HAYMHATh C ITUIAHA U3JIaraeMoro Marepuaia, 4ToObl s ce0si CTPYKTYypUpPOBATh
COOTBETCTBYIOIIYIO TeMy JeKluuu. KOHCHeKT He [OJKeH OBITh JIOCIOBHBIM.
KenarenbHO 3amuChIBaTh JICKIIMOHHBIM  MaTepuand KpaTKO, TOJbKO Camoe
CYILIECTBEHHOE. PEKOMEHAOBAHO HCMOJB30BaTh MOJIA ISl 3aMETOK WJIM BOMIPOCOB,
KOTOPBI€ CTYJEHT HE MOHSJI BO BPEMS JICKIIUU — JJIsI TOTO, YTOOBl UX YTOUHUTH Yy
npenojaBatesis, HO MPEeABAPUTEIBLHO MOMBITABIINCH HAUTH OTBET CAMOCTOSATEIBHO.

K nexnusam HeoOX0AUMO TOTOBUTHCS. sl 7TOTO CTYIEHT TOKEH TPOCMOTPETh
Matepuan Oyayliei JIeKIUU 3apaHee, OTMETUTh JIJis ce0si HauboJiee CIIOKHBIE WU
HETMOHSTHBIE MaTepuaabl JIEKIIMU — C TeM, 4YTOObI 3a7aTh BO BpeMs JIEKIIUU
COOTBETCTBYIOIIHUE BOTIPOCHI TPETOaBaTeNt0. TaKoii MOIX0/1 IO3BOJIUT JIerde U OoJiee
JIETaJIbHO YCBOUTD JJAHHYIO TUCITUTIINHY.

[TpakTyeckue 3aHATHS HALlETIEHbI HAa 3aKPEIIEHUE JIEKIMOHHOTO MaTepuaia. K
HUM CTYJICHT JIOJDKEH TOTOBUTHLCS 3apaHee CaMOCTOATENIbHO, U3YyUUB ITIJIaH 3aHSTHUS,
COOTBETCTBYIOIIYIO TEMY JICKIIUU, PEKOMEHIOBAaHHYIO MTpeIoaBaTesieM JIUTepaTypy u
BOIIPOCHI JUIsl MOATOTOBKU. [IpoBedeHME MNpPAKTUUECKOTO 3aHATHUS B ayJAUTOPUH
HAYMHAETCS C YCTHOTO OMpPOca, TaKOM MOIXOJ AA€T BO3MOXKHOCTH IPENOaaBaTelto
OLICHUTh TOTOBHOCTh CTYAEHTAa K BBIIIOJHEHUIO T[IOCTABJICHHBIX 3a/la4 B
COOTBETCTBYIOILIEH TMpakTHUYEeCKoW pabore, a camMoMy CTYIEHTY TIOJIOMTH
OTBETCTBEHHO K IMOATOTOBKE K 3aHITHIO, YTO CIIOCOOCTBYET JIyYIlIEMY YCBOCHHIO

HN3yd9acMOro Marcpuaja.



JlaGopaTopHbIil TPaKTHKyM MPOBOJUTCS B JA0OpaTOpHUSAX JerapTaMeHTa
bu3uku. PekoMeHmanuyM K TOATOTOBKE, BBITTOJIHCHHIO pPabOT W TpeOOBaHHS K
OTUYETHOCTH MOAPOOHO U3NI0KEHBI HAa CTPAHUIIAX COOTBETCTBYIOIIUX KYpPCOB B Cpelie
Blackboard IB®Y. JIns mMOArOTOBKH K 3aHSATHUIO CTYIAEHTY HEOOXOJUMO H3YYUTh
METOJMYECKUE YKa3aHWs MO JaHHOW pabore. IIpu BbImogHEeHHMH 1abOpPaATOPHOIM
paboThI CTYJICHTHI IPUOOPETAOT HABBIKU MTPOBEJCHUS (PU3MIECKOT0 IKCIIEPUMEHTA U
00pabOTKU AKCIEPUMEHTAJIbHBIX JaHHBIX. Bo BpeMsi 1abopaTopHOro IMpakTHKyMa
CTYIEHThl 3HAKOMSTCS C YCTPOMCTBOM M TPHHIMIAMH ACUCTBUSA (PU3NICCKUX
pUOOPOB U UX AJIEMEHTOB. BHeayauTopHas camocTosiTebHas paboTa HalleJieHa Ha
yIiyOJieHue M 3aKperyieHue 3HaHWM CTYACHTOB MO JaHHOW JUCHMILIMHE.
CamocTtosiTenpHass paboTa oOmMpaeTcss Ha JICKIMOHHBIM MaTepuaj, Marepuall
MPAaKTUYECKUX 3aHATHA W ONUCaHMS JIabOpaTOpHBIX paboT; KpoMe TOro,
JOTIOJIHUTENIBHO CTYACHT JOJDKEH H3ydaTh COOTBETCTBYIOUIYIO JIUTEPATYpYy IIO
JIACITATIINHE «Du3nkay, PEKOMEHIOBAaHHYIO IpernogaBaTesieM. Bun
CaMOCTOSATEILHON PaOOThI: MOATOTOBKA K JICKIIHUAM, K TPAKTUYCCKUM 3aHATHSIM H K
71a00paTOPHBIM paboTaM.

PexoMeHmanmm 1o TOATOTOBKE K DJK3aMEHY: IO JaHHOW JUCHUIUIMHE
npeaycMoTpeH sk3ameH (1u 2 cemectpsl). Ha 3au€THoil Henene u B mepuoj ceccuu
HEOOXOJIMMO WMETh TOJIHBIA KOHCHEKT JISKIIMH W IpopabOTaHHBIE MPaKTHUUYCCKHE
3aHATHA. [lepedeHb BOMPOCOB K dK3aMEHY MOMEIIeH B (hOHJE OIEHOYHBIX CPEJICTB.
['oToBUTBCA K caade 3auéra Jydlle CHUCTEMATUUECKHU: MPOCITYIIMBAas OYEPEIHYIO
JICKITUIO, TIPOXOSl TECTHPOBAHHUE, MpopadaThiBasi OUEPEIHOE MPAKTHICCKOES 3aHATHE,

BBITIOJTHSIS U 3alUIIas 1abopaTopHbie paOOThI.

8. MATEPUAJBHO-TEXHUYECKOE OBECHEYEHUE
JUCHUATIIUHBI

Jlekunn 1o «@Pu3MKe» MNPOBOAIATCA B MYJIbTUMEIUUHBIX aYJIUTOPUSIX,
OCHAIIIEHHBIX COOTBETCTBYIOIIIMM COBPEMEHHBIM 00OpyJoBaHuEeM. JlabopaTopHbie
paboThel o «du3zuke» TPoBOASITCS B 000pyA0BaHHOM JabopaTtopuu. [|jis opranuzainuu

CaMOCTOSITeNNbHOM padoThl U ams BoimosHeHUs: BKP, cTyaeHTsl Takke moiab3yroTcs



COOCTBEHHBIMU MNEPpCOHAJIBHBIMHU KOMIIBIOTCpAMU W 4YHUTAJIbHBIMU 3ajlaMHU HaquOﬁ

oubmuoreku [[BOY.

HaunmenoBanue 000py0BaHHBIX TOMELICHUN
Y TIOMEIEHUH I CAMOCTOSATEIHONW PabOTHI

[lepeueHb OCHOBHOTO 000pY10BaHUS

MynbTumMeauitHas ayIuTOpus AJis
IIPOBEACHUS JICKLIIMOHHBIX 3aHIATUI

[Mpoekrop 3-chip DLP, 10 600 ANSI-nm,
WUXGA 1 920x1 200 (16:10) PTDZ110XE
Panasonic; sxkpan 316x500 cm, 16:10 ¢ s
[TpuBOOM; KpeIUIeHHE HACTEHHOTIOTOJIOYHOE
ElproLargeElectrolProjecta;
npodeccuonansHast KKnanens 477, 500
Kn/m2, Full HD M4716CCBA LG;
IOJICHICTEMa BUJICOMCTOYHUKOB
nokymentkamepa CP355AF Avervision;
HoJcucTeMa BUJJCOKOMMYTAIUK; IOJCHCTEMa
ayJMOKOMMYTAllUU U 3BYKOYCUJICHHUS;
HOJICCTeMa HHTEPAaKTUBHOTO YIIPABIICHMUS;
6ecnpoBoaubie JIBC obecrnieueHbl cucTeMoi
Ha 0a3e Touek gocryna 802.11a/b/g/n 2x2
MIMO(2SS).

KommnbroTepHsIit Ki1acc 11 TPOBEACHUS
3aHATUH J1a00OPATOPHOTO THIA, TPAKTUICCKUX
3aHATUN

Mono6ok Lenovo C360G-i34164G500UDK
ITpoekrop 3-chip DLP, 10 600 ANSI-mmM,
WUXGA 1920x1 200 (16:10) PTDZ110XE
Panasonic; sxpan 316x500 cm, 16:10 ¢ am.
[IpuBoIOM; KperieHue HACTEHHOTIOTOIOUHOE
ElproLargeElectrolProjecta;
npodeccuonanpuas XKnaunens 477, 500
Kn/m2, Full HD M4716CCBA LG;
MOACUCTEMA BUICOMCTOUYHUKOB
nokymentkamepa CP355AF Avervision;
MOJICKCTEMA BUICOKOMMYTAITUH; TIOJICUCTEMA
ayJTMOKOMMYTAITH U 3BYKOYCHIICHUS;
MOJICHCTEMA HHTEPAKTUBHOTO YIIPABJICHUS;
6ecnpoBoaubie JIBC obecnieuens! cuctemoit
Ha 6a3e Touek gocryna 802.11a/b/g/n 2x2
MIMO(2SS).

VYyeOHast ayuTOpus AJIs IPOBEIACHUS 3aHATHI
1a00paTOPHOTO THUIIA

ayn. L531, L532 (MexaHuKa U MOJIEKYJIsIpHAsI
¢bu3uKa/TepMOIMHAMUKA)

L533, L506, L507 (OnexTpruyecTBO U
MarHetusm) L534, L452 (Onrtuka, aToMHas U
KBaHTOBas (hU3HKa)

1. MepeBUKHAS JTIOCKa,
npe)J;Ha3HaquHa$1 JJIA HAITMCAHUSI TCKCTOB
MapKepoM U/UITH MEJIOM

2. nabopaTopHbIE YCTAHOBKHU M CTEHIBI




YuranbHble 3a161 Hayunoit 6uOInoTexkn Mouno6nox HP ProOme 400 All-in-One 19,5
JIB®Y ¢ OTKPHITBHIM JOCTYIIOM K (hOHIY (1600x900), Core i13-4150T, 4GB DDR3-
(kopmyc A — ypoBens 10) 1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,WiFi,BT,usb
kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64bit),1-1-1 Wty Cxkopocth
nocryna B Uatepuer 500 Mowut/cex.

9. ®OH/JI OHEHOYHbBIX CPEACTB

MeTtoauyeckue pekoMeHAALMHU, ONPeieAoNe NPoueaypbl OlleHUBAHUS
pe3yJbTATOB OCBOCHMA TUCHUILUINHBI «DU3UKa»

[Tpn u3ydyeHUU AMCUUILIMHBI OCYIIECTBIISIOTCS TEKYIIHMA, MPOMEKYTOUHBINH U
UTOTOBBIA KOHTPOJb MO AWCHMILIHHE. Texyias arrecTaius CTyIAeHTOB. Tekymias
aTTecTalusi CTYJEHTOB MO AUCHUIUIMHE «DPU3MKa» MPOBOJUTCS B COOTBETCTBUU C
JIOKaJIbHBIMM HOpMAaTUBHbIMU akTamMu JIBOVY u gBnsercs obs3arenbHOU. Texyias
arrectauus no aucuumiuHe «®du3nkay npoBOIUTCS B POpME KOHTPOJIbHBIX padoT,
71a00paTOPHOTO NPAKTUKYMA U yCTHOTO orpoca (Y O-1) 1o olieHnBaHuI0 PaKTUIECKUX
pe3yabTaTOB OOYUYCHHSI CTYICHTOB M OCYIIECTBIISIETCS BEIYIIUM TIPETIOAaBaTeIeM.

OObeKTaMu OIICHUBAHUS BBICTYMAIOT: yuyeOHas JUCIUIUIMHA (aKTHBHOCTH HA
3aHATUSAX, CBOEBPEMEHHOCTh  BBIMOJIHEHHS  Pa3jMYHBIX  BUIOB  3a/IaHUH,
MOCEIIaEMOCTh BCEX BHUJAOB 3aHATUH MO aTTeCTyeMOW MWCLUUIUIMHE); CTENEHb
YCBOEHHUS TEOPETUUECKUX 3HAHUMN; YPOBEHb OBJIQJCHUS MPAKTUYECKUMU YMEHUSIMU U
HABBIKAMH IO BCEM BHJIaM Y4eOHOU paboThl; pe3yabTaThl CAMOCTOSATEILHON padOThI,
BBITMIOJITHEHHE AJIEKTPOHHBIX ASKCIIPECC-TECTOB LIom-line Ha JIEKUMAX U JOMalIHUX
DIIEKTPOHHBIX TECTOB MO TEMaM.

OrneHka OCBOCHHUSI yueOHOU MUCIUIUTNHBI «DH3UKa» SBISETCS KOMIUIEKCHBIM
MEPOMPUITHEM, KOTOPOE B 0053aTEIbHOM MOPSAKE YUYUTHIBAETCS U (UKCHUPYETCs
BEyILIUM TpernoaBaTenieM. Takue mokasarean dTON OIEHKH, KaK TTOCEIaeMOCTh BCEX
BUJIOB 3aHATUIA U CBOEBPEMEHHOCTH BBIITOJTHEHHS JIA0OPATOPHBIX pad0T (PUKCUPYETCS
B JKypHaJie IMOCEIIEeHUs 3aHATHI U B rpaduke BHIIOJHEHHUS KOHTPOJbHBIX paboT U
TecToB. CTENEeHb YCBOCGHUS TEOPETHYECKHX 3HAHWW OIICHUBACTCA TaKUMU
KOHTPOJIbHBIMH MEPONPUATUAMHU KaK YCTHBIA OINPOC, TECT, U BBINOJIHEHUEM

KOHTPOJIbHBIX pa60T. ypOBCHB OBJIAICHUA IIPAKTUYCCKUMHU HAaBbIKaAMU N YMCHUSIMU,



pe3yJbTaThl CaMOCTOSITENIbHOW paOOThl OLIEHWBAIOTCA pPaOOTOM CTyJIeHTa HaJ
7a00paTOPHBIM TPAKTUKYMOM, €ro o(opmIIeHHEM, MPEACTaBICHUEM K 3alluTe U
CaMOM 3aIUTOMN.

Bonpocel 1j151 yCTHOr0 onpoca

1. [lepemenieHne, CKOpPOCTh, HOPMAJIIBHOE M TAHT€HIIMAIBHOE YCKOPEHUS
YACTHUIIbI TPU KPUBOJIMHEHHOM JIBUKEHUU.

2. PaBHOMEpHOE ABUXKEHHUE 110 OKPYKHOCTH.

3. HopmanpHOE a, M TaHIN€HUMAIBHOE a; YCKOPEHMS 4YacCTHLBI IIPH
KpUBOJMHENHOM NBHKeHHH. Kiaccudukanus BHIOB ABMKEHUS B 3aBUCUMOCTH OT
3HA4YEHUH an, a;. 4. KuHeMarnka BpallaTelbHOrO ABUKEHUA. YTJIOBas CKOPOCTh U
YTJIOBOE YCKOPEHHUE, UX CBSI3b C JIMHEWHOW CKOPOCTHIO U JMHEWHBIMHA YCKOPEHUSIMHU.

S. Ilepseiit 3akoH Hprotona. IloHsATHME MHEpUHMATBHOM CUCTEMBI OTCYETA.
Macca. Bropoii 3akon HetoTona. UMmysibe Tena. Y paBHEHUE ABUKEHHUS.

6. Tpetnii 3akoH HproTOHA. 3aKOH COXpaHEHUS UMITYJIbCA.

7. Pabora. Mommuocth. Kunernueckass sHeprus. KoHcepBaTuBHBIE W
JIVCCUNIAaTUBHBIE CUJIbl. [loTeHIManpHas sHeprus.

8. 3aK0oH coxpaHeHUs HJHepruu B MexaHuke. OOmedu3ndeckuil 3aKoH
COXpPAHEHMs IHEPTUH.

Q. CBs13b MEXy KOHCEPBATUBHOM CUJION U MOTEHIIMAJIBHON YHEPTHUEM.

10. [Mpunmun  otHocutensHoCTH ['amunes.  IIpeoOpazoBanue [amwes.

Knaccruueckunil 3aK0H CIIOKEHHS] CKOPOCTE.

11. MOMEHT CHIIBI U MOMEHT UMITYJIbCA OTHOCHUTENIBHO TOYKH, OCH.
12. YpaBHeHUE MOMEHTOB. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.
13. OcCHOBHOE ypaBHEHHE TUHAMUKHU BpallaTebHOTO IBMXKEHUS. MOMEHT

WHEPLIMH TeJIa OTHOCUTEIBHO OCH.

14, Teopema I tolirenca-1Irelinepa.

15. Heunepruansasie cuctemsl oTcuera. Cuibl uHepiuu. [loctynarensHas
CUJIa HHEPLIUH.

16. [enTpoOexnas cuna unepuuu. Cuna Kopuonuca. Mastauk @yxko.



17.  TepmoauHamuyeckud U CTaTUCTHUYECKUH METOABl  OMUCAHUS
MaKpOCKONMYECKUX sBJIIEHHH. COCTOSHME TepMOAMHAMUYECKOM cucteMbl. OOiuee
HAYaJIo TePMOJUHAMHUKH.

18.  OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUUYECKON TEOpUU. Y paBHEHUE
COCTOSIHUS MJI€AJIbHOTO ra3a. 3aKOHBI WEATbHBIX [a30B, H30MPOLIECCHI.

19.  Cpennsis sHeprusi MOJeKyJ. 3aKOH PaBHOPACHPEIEIICHUs 3HEPTUU I10

CTCIICHAM CBO60,ZII>I MOJICKYJI.

20.  TlepBoe HayanoO TEPMOJUHAMUKH.
21. PaGoTa rasa npu u3sMeHeHUH ero oobema.
22.  IlepBoe Hauaao TEPMOAMHAMHKH I CHUCTEM B aanabaTHYEeCKOU

ob6osnouke. BHyTpenHnss sneprus. Tertora.

23. Teroemkocth. ModsipHasi, yJeiabHash TEIJIOEMKOCTh. YpaBHEHUE
Maiiepa.

24, AnuabaTHblii iporiecc. YpaBHuenus [lyaccona.

25. Pabora upeanpbHOro raza B pa3iudHbIX H3ompoiieccax. Pabora raza B

aauabaTHOM TIpoIiecce.

26. [TonuTponuueckre mpouecchl.

27. Knaccudaeckast Teopust TEIUIOEMKOCTH UCATBHOTO Ta3a.

28. [IpuMeHeHue epBOro Havajia TEPMOJUHAMUKH K U30MPOLECCAM.

29. Bropoe Hauano tepmoauHaMuku. Paznuanbie GopmMyIupoBKHA OCHOBHOTO

MOCTYJIaTa, BBIpaXawuiero BTopoe Havano tepmoauHamuku. KUILJ[. TemmoBoi
MaIlllUHbl. DHTPOIMHS.
30. Kpyroseie npoueccel. Lukn Kapno. Teopema Kapno. MakcumanbHbIi

KIIJI TeryioBoii MalIvHbI.

31. MakcBesIOBCKOE  paclpenesieHue MOJIEKYJI MACAIbHOTO rasza 1o
CKOPOCTSIM.

32. Pacnpenenenne bonsiimana. bapomerpudeckas hopmyna.

33. PeanbHble razpl. MeXMONEKyIIpHOE B3aUMOIEUCTBUE. Y paBHEeHUE BaH-

nepBaanbsca. Kputnueckue mapamerpnl. M3otepmbl peanbHbix Ta3oB. [lpaBuio

Maxkcaeia.



34. Ssnenust nepenoca. CpenaHssi JJIMHHA CBOOOJHOrO mpodera MOJEKYI

ra3a, 3(pQeKTUBHBIN TUAMETP MOJICKYIIbI.

35. Hudbdysus. Bayrpennee tpenue. TemmonpoBogHOCTb.
36. 3akoH coxpaHeHus 3apsaa. 3akoH KynoHa.
37. HanpsbkeHHOCTh  deKTpuueckoro  mojisi.  HampsikeHHOCTh  mouis

TOYEYHOT0 3apsana. [[puHIMn cyneprno3uuu.
38. [ToTok BEKTOpa HAPSIKEHHOCTH 3JIeKTprueckoro noiist. Teopema ["aycca.
39. HanpskeHHOCTb 3JIEKTPUYECKOTO MOJIsl PABHOMEPHO MPOTSKEHHBIX TEJI:

HUTH (IIWJIMH]IpA), TFIOCKOCTH, cephl, mapa.

40. Pabota nepemMeliienus 3apsjia B 3JIEKTPUUIECKOM TOJIE.
41. [upkysiiust BEKTOpa HAPsHDKEHHOCTH AJIEKTPOCTATUYECKOTO TTOJIS.
42. [lotenmman. IloTenmuman moyigs  TodeyHOoro  3apsaa.  [IpuHIUn

CYINEPIIO3ULIAU ISl OJISt CUCTEMBI 3apsiIOB

43. [Tone nunoid. Jumonas BO BHEIIHEM 3JIEKTPOCTATUYECKOM IOJIE.

44, Hwusnextpuku. [onspuzanus nuanektpukoB. Teopema ['aycca miist mosis
B JIUDJIEKTPHKE.

45. VYcnoBus Ha TpaHHUlIle pa3zena IBYX JUAJIEKTPUUECKUX CPE/l.

46. [IpoBOIHMKM B DIEKTPOCTATUUECKOM TOJIE. JIEKTPOCTATUYECKAs
MHOyKIMS. HanpskeHHOCTh MOJisi BHYTPY MTPOBOAHUKA.

47. ONeKTpoeMKOCTh  NpoBoaHMKA.  KoHaeHcaTtop.  DJIEKTPOEMKOCTh
KOHJeHcaTopa. EMKOCTh Miiockoro KoHjeHcaropa. CoeanMHEHHEe KOHJIEHCATOPOB B
Oarapewn.

48. OHeprust  3apspDKEHHOTO  MPOBOJHUKA.  DHEPrus  3apsHKEHHOIO
KOHJIEHCaTopa. DHEPTHUsl JIEKTPUIECKOro 1noJjsi. O0beMHasl TNIOTHOCTh SHEPTHUU.

49. DIEeKTPUYECKUN TOK; CUJla U TUIOTHOCTh TOKA. Y CIOBUS CYIIECTBOBAHUS
anekTpudeckoro Toka. Croponnue cuibl, JIC, mageHne HanpsKEHUS.

50. 3akon Oma B wuHTerpasibHOW U auddepeHnuanbHol  dopmax.
ConpoTuBIIeHHE TPOBOJIHUKOB U €70 3aBUCUMOCTb OT TEMIIEPATYyPHhI.

ol. PabGoTa 1 MOIIHOCTh 3MEKTPUUYECKOT0o TOKa. 3akoH Jlxoyns - JleHua B

UHTETpaIbHOMN 1 quddepeHnnansHoi Gopmax.



52. OnekTpuueckue uend. [lapamiensHoe U ocnen0BaTENbHOE COEAUHEHHE
npoBoaHuKOB. [IpaBuina Kupxroda st pa3BeTBICHHBIX IETEH.

53. MomnocTts Bo BHemHer nenu u KITJ[ ucrounuka toka. Yacts 2.

54. MarunutHoe nosie B Bakyyme. Cuna Amrepa. MarHuTHas HHAYKUUA
(Bextop B). IlpuHuun cynepno3unuu aias Bekropa B.

55. 3akoH buo-Caapa-Jlamaca.

56. Ucnonb3oBanue 3axkoHa b-C-JI mis pacuera: a) MHAYKIMKA MAarHUTHOTO
MOJISL MPAMOTO TOKa; 0) MHAYKIIMA MAarHUTHOTO TOJIS B IIEHTPE KPYrOBOTO BUTKA; B)
WHIYKIIMY MAarHATHOTO TIOJIS1 HA OCH KPYTOBOT'O BUTKA; T') MHAYKIIUA MAarHUTHOTO TOJIS
IIPOBOJITHUKA KOHEYHBIX Pa3MEPOB

57. 3akoH Amriepa.

58. JIuHuM MarHUTHOM MHAYKIMH (JTUHUU BekTopa B). MarHUTHBIN MOTOK.
Teopema ['aycca nns Bexktopa B.

59. Teopema o nupkymsiuuu Bektopa B.  [IpuMeHneHuwe Tteopemsl 0O
HUPKYJISILUY BeKTopa B 11 pacyeTa: a) MHAYKIIMY MAarHUTHOTO MOJISl IPSIMOTO TOKA;
0) MHIYKUMKA MarHUTHOTO MOJISl COJIEHOUAA.

60. MarautHoe mosie JaBwxkymierocss 3apsga. Cuna Jlopenma. Cuna,
NEHCTBYIOLIAs HA 3aps/l B AJIEKTPOMArHUTHOM TOJIE.

61. JIBrKeHKE 3apsyKEHHOM YacTULBI B MATHUTHOM ToJie. Buibl Tpaekropuy,
ee mapametpsl (R, T, h). Onpenenenue ynenbHoro 3apsna (q/m) B-uacruil.

62. Cuna, geiicTByroIasi Ha KOHTYpP C TOKOM B OJTHOPOJTHOM U HEOJHOPOTHOM
MarHuTHOM moJjie. Mexanndeckas paboTa B MarHUTHOM TIOJIE.

63. MoMeHT cuil, JENCTBYIOIIMN Ha KOHTYP C TOKOM.

64. SIBnenne snmekTpoMarHUTHOM WHAYKUMHU. [IpaBuno Jlenna. OcHOBHOM
3aKOH AJIEKTPOMArHUTHON MHYKIIVH.

65. Pacuer DJIC uHAyKUMH: a) OpU ABUKEHUU MPOBOJHHMKA B MATHUTHOM
noJsie, 0) B 3aMKHYTOM KOHTYpE, IPU U3MEHEHUH MAarHUTHOTO MOJIS.

66. SBnenune camonHAyKIuU. MHIYKTUBHOCTh. THIYKTUBHOCTD COJICHOM/IA.

67. DHeprusi MarHuTHoro noJist. O0beMHas MIOTHOCTh SHEPTUU MATHUTHOTO

ITOJIA.



68. SIBneHue B3auMHON UHAYKIMH. TpaHnchopMaTophl.
69. MarnuTtHoe T0Jie B BelecTBe. HamarHW4eHHOCTh BelecTBa (BekTop J).
Tokn HaMarHW4YMBaHUA. TeopemMa O MHUPKYJIAIUA HAMAarHAYEHHOCTH BEIECTBA

(BexTopa J)

70. Bekrop namnpsbkeHHocTr mMarauTHOro noist H. Teopema o nupkymnsunu
BekTopa H.
71. Cas3b mexny Bektopamu J 1 H, B u H. MaruuTtHas BOCpUUMYHUBOCTb,

MardiuTHas IpoOHUIacMOCThb. KJ'IaCCI/I(bI/IKaHI/ISI MAarH€TuKoOB.
12. HamaranuuBanue ANaMardaCTuKOB. HamaranuuBanue [mapaMaraiCTUKOB.

3akoH Kropu.

73. ®eppomarnetusm. CBoiictBa peppomarnerukoB. ['ucrepesuc. [lpupoaa
dbeppoMarneTusma.
4. [Tomoxennss Tteopun MakcBenna i SJIEKTPOMATHUTHOIO  ITOJIS.

Buxpesoe anekrpuueckoe nosne. Tok cmenienus. [1oaHbIM TOK.

75. Cucrema ypaBHeHU MakcBesia B MUHTETpaJibHOM U TudPpepeHnaibHon
dbopmax.
76. Konebanus. Buaslt konebanmit. ['apmoHuueckue, 3aTyxarouiue

BBIHYKJIEHHbIE Kosiebanud. [luddepenunanbabie ypaBHEHUS.

77. [Mapmonunyeckue xkonebanus. [uddepenunansHoe ypaBHEHHE, €ro
pernienue, rpaduk.

78. XapakTepucTUKN rapMOHUYECKOTro KosiebaHus. BekTopHas nuarpamma.

79. Masrtauk. Maremarnueckuii, ¢dusnueckuii. JuddepennmansHoe
ypaBHEHUE, €T0 pEeIlICHHUE.

80. Cnoxenue KojeOaHWW OJMHAKOBOTO HAMpaBJCHUS, OJMHAKOBOU

HaCTOThI. BCKTOpHaH JuarpamMmma.

81. CrnosxeHue B3auMHO-TIEpIEHANKYISIPHbIX KoeOanuii. durypsl JInuccaxy.

82. 3aryxatomue konebanus. JuddepeHmanbHoe ypaBHEHUE, €T0 peIleHuE,
rpaduxk.

83. XapakTepucTuku 3aTyxaronmx kosiebanuit. KoaddunueHr zaryxanus,

JgorapupMuUEcKuil AEKPEMEHT, T0OPOTHOCTb.



84. Brinyxnennbie konebanus. JuddepeHunanbHoe ypaBHEHHE, €ro
pelieHue, rpauk.

85.  SBnenwue pe3oHaHca. AMIUIUTYAA IPHU pe30HAHCe, yacToTa. PesonaHcHbIe
KpuBble. JIOOPOTHOCT.

86. ["apmoHMYeckue H3JIEKTpOMarHuTHble KojeOanusa. KonebarenbHblit
KoHTYp. HuddepenumanbHoe ypaBHEHUE, €T0 pellleHue, rpaduk.

87. 3aryxarolue IeKTpoMarHuTHeie kosiebanusi. KonebarenbHbIil KOHTYP.
JuddepennnanbHoe ypaBHEHUE, €T0 pelieHne, rpaduk.

88. XapakTepuCTUKH  3aTyXalIIMX  AJICKTPOMArHUTHBIX  KOJICOAHMUIA.
Koaddunment 3aryxanus, sorapupmMuyeckuii IeKpEeMEHT, TOOPOTHOCTb.

89. BbIHYXJI€HHbIE  3JEKTPOMAarHUTHbBIC KoJIeOaHuUsI.
Huddepennnansuoe ypaBHEHUE, €T0 pelieHUe. 3aKOHbI U3MEHEHUST HANPsDKCHUS Ha

R, L, C. Bekropnas nuarpamma.

90. [IepemMeHHBII 35eKTpUYECKUi TOK. 3aKkoH Oma, UMIIEIaHC.
91. SBneHue pe3oHaHca HanpsKeHul. PesoHancHbie KpuBble. JJ0OpOTHOCTD.
92. Ynpyrue Bonnsl. 1IpononsHeie u nonepeynsie. @pOHT BOIHBI, BOJIHOBAS

IMOBCPXHOCTD, AJJIMHA BOJIHEI.

93. YpaBHEHUS TIJIOCKOM BOJTHBI.

94. VYpaBHeHUE TIIOCKON BOJHBI, PACIPOCTPAHSIONICHCS B MPOU3BOJBHOM
HaIpaBJICHUH.

95. BomHoBOE ypaBHEHHE.

96. Crostune BosiHbl. KoneOaHus CTpyHBbI.

97.  Dueprus ynpyroi BoyHBL. [I0TOK 3HEpPTUH, TNIOTHOCTh MOTOKA YHEPTHH.

Bekrop Ymoga.
98. DJeKTpOMarHuTHbIE BOJIHBI. BonnoBoe ypaBHEHUE TUTST
AJIEKTPOMArHuTHOTO MoJis. [1mockas snexTpoMarauTHasi BOJIHA.
99. DHeprus 3MeKTPOMarHuTHOUW BoJIHBL. Bektop YmoBa-Ilolitunra.
100. Hnrepdepenuns ceera. KorepentHocts BosH. IHTEpPepeHiiys BOJH.
101. VYcmoBue max u min UHTEPOEPEHIIMOHHOW KapTHUHBL. OnTHUYecKas

Pa3sHOCTb XO/1a.



102. Hudpaxuus ceera. [Ipunuun ['toiirenca — Gpenens.

103. Merton 30a @penens. [IpsmonuHeliHOE pacipocTpaHeHNEe CBETa. 30HHAS,
¢dazoBast mIacCTUHKA.

104. Hudpaxus Openens Ha KPyrioM OTBEPCTUH (PKpaHe), THCKE.

105. JIudpaxmus Opayarodepa Ha OHON IIESIH.

106. Hudpaxuus Opaynrodepa Ha AudpaKkImOHHON pEIIeTKE.

107. IIpoctpanctBeHHass audpakuuoHHas pemetka. dopmyna Bomabsda-
bporra.

108. Jlucmepcus cBeta. DIEKTpPOHHAS TEOPHUS TUCTIEPCHH.

109. TIlornomenue cBera. 3akoH byrepa.

110. Tlonspuzamus cBeta. 3akoH Mamtoca. 3akoH bprocrepa.

111. BpamieHue IUIOCKOCTH TMOJSpU3allUd B KpUCTAUIaX, B aMOpP(HBIX
BelecTBax. MarHuTHOE BpallleHHE TUIOCKOCTH MOJIIPU3AIIUH.

112. Uznyuenue uepHoro tena. 3akoH Kupxroda. 3axon Credana-bonbiimana
3akoH cMmemieHus: Buna. KBanroBas runore3a [lnanka.

113.  ®oroanektpuueckuii dpdekt. 3akoHbl GoTodPdekTa. YpaBHEHUE
Ouinmrenina st pororddexra.

114.  3Sddext Kommnrona.

115. Jluneituatble CIIeKTpBI aTOMOB. Mojens atomoB 110 Pesepdopny u bopy.

116. Teopus bopa nnst atoMHOTO siipa BOAOPOIA.

117. T'unote3a ne bpoiinsa. Audpakuus 3J€KTPOHOB.

118. Cootnomenus HeonpeaeneHHoctel [ eitzendepra.

119. Vpasuenue llpeaunrepa. CTaTUCTUUECKUN CMBICT BOJIHOBOM (PYHKIUH.
120. VYpaBnenue IllpenuHrepa Mg CTaMOHAPHBIX cOCTOsAHMM. YacTtuuma B
IIPSAMOYTOJIBHOM  MOTEHIUanbHOM sAMme. Pemenne ypaBHenus Ilpenunrepa.
CoOCTBEHHBIC BOJHOBBIC (DYHKITUN U DHEPTETUICCKUI CIIEKTP.

121. Tlorenumaneueiil 6apsep. TyHHETBHBIN 3D PexT. KBaHTOBBIN OCITUILIATOD.

122. Yactuiia B chepruueckoM CUMMETPUYHOM Mojie. Bogopoaonono0Hbie

aTOMBI B KBAHTOBOM MeXxaHuKe. KBaHTOBEIE Uynca.



Kpurepuu onpoca
Kputepun olieHKH OITPOCOB: €CJIM CTYJIEHT OTBEUYAET MPaBWiIbHO Ha MeHee 60%
KOHTPOJIBHBIX ONpPOCOB, TO €My BBICTABIISIETCS OLICHKA
«HEYIOBJICTBOPUTEIBHO»; €CIM CTYACHT OTBeuaeT npaBwibHO Ha 60-75%
KOHTPOJIBHBIX OIPOCOB, TO €MY BBICTABJISICTCS OLICHKA «Yy/IOBJIETBOPUTEIIHLHOY; €CIIU
CTYIEHT OTBEYAEeT MpaBWIbHO Ha 76-87 % KOHTPOJBHBIX OIIPOCOB, TO €EMY
BBICTABJISIETCS OIICHKA «XOPOLIO»; €CIIU CTYJEHT OTBeYaeT npaBuiibHO Ha 88-100%

KOHTPOJIBHBIX OITPOCOB, TO €MY BBICTABJIACTCA OLICHKA «KOTJIMYHO».

DJIEKTPOHHOE BHEAyTUTOPHOE TeCTUPOBAHHE
JUIs  KakI0M TMONBITKM KaXJIOro JIAaHHOTO CTyJeHTa (QopMUpYyeTCs
YHUKaJIBHBIN 3JeKTpoHHBIM TecT cpeactBamu LMS Blackboard cnyvaitabim
00pa30oM U3 BOMIPOCOB IyJIa MO KaXI0H TeMe.

Cnmcoxk myJioB sl 3JIEKTPOHHOI0 TeCTHPOBAHMS, Pa3MellEHHbIX B

Blackboard
OcHoBbl Mexanuku — 321 Bompoc
MonekynsipHas ¢puszuka u repmoauaamuka — 200 BompocoB
DIEeKTPOCTATHKA U 3aKOHBI TOCTOSIHHOTO ToKa — 153 Bompoca
Maruetusm — 178 Bonpocos
DNEeKTPOMAarHUTHBIE SIBJIEHUS U BOJIHBI — 85 BOIPOCOB
Onrtuka — 164 Bomnpoca

[Ipu cocTaBiieHNH MYJIOB UCIIOJIB30BaHbl BOIPOCHI CAEAYIONUX 12 TUIIOB:

1) «OBICTpBIC TIEPEXOIBD (3aMpoc BHIOOPA DJIEMEHTA Ha 300paKeHUN),
2) «BOTIPOC C BBIYUCICHHON (POPMYIIOii»,

3) «3ampoc BBO/JIA MIPOITYIIIEHHOTO TEKCTa,

4) «3arpoc BbIOOpA BapraHTa OTBETaY,

5) «3ampoc BbIOOpA MPOIMYIIEHHOTO TEKCTa,

6) «3ampoc BHIYMCICHHOT'O YUCIOBOTO OTBETAY,

7) «3ampoC MHOTOKPATHO MPOMYIIEHHOI'O TEKCTAY,



8) «3ampoc HECKOJIBKUX OTBETOBY,

9) «3a1poc paHXKUPOBAHUS,

10)  «uCTHHA/TIOKbY,

11)  «OTBeT, OrpaHUYCHHBIH 11O JTMHE», 12) «COOTBETCTBHEY.

JUIst ydIIero 3aKperuieHusl MaTepraia CTyJeHTaM Jaércs Mo 3 MOIbBITKA Ha
TPEHUPOBOYHBIN TeCT (Pe3yJbTaThl KOTOPOrO HE YUUTHIBAIOTCS B IIEHTPE OLIEHOK
[P MOJBEIEHNUN UTOra) U 1O 3 TIONBITKH HA 3a4€THBIN TECT (PE3yIbTaThl KOTOPOIO
YUUTHIBAIOTCS TPHU TMOABEACHUM HUTOra, MpU ATOM B 3a4€T MAET MOIBITKA C
HauMOOJbIIUM KOJMYECTBOM OauioB). B mpomexyTkax MexAy OTAEIbHBIMU
HOTBITKAMU CTY/I€HTaM PEKOMEHIYETCsl 00palaThCs K JEKIMOHHBIM KOHCIIEKTaM,
JUTEpATYype U JIPYTUM HMCTOYHUKAM, BKIIIOYAsl KOHCYJIBTALIMM IPENOoJaBaTels, C
LIEJIbI0 TIOBTOPEHUSI MaTEpUaIa U IOMCKAa OTBETOB HA BOIIPOCHI, KOTOPBIE BBI3BAIIN
3aTpyIHEHHUS.

KomunuectBo BompocoB onnoro tecra: ot 30 mo 40, BpeMs, OTBOAMMOE Ha
BBINIOJIHEHHE, ONpENEeseTcss OOIIUM KOJMYECTBOM BONPOCOB JAaHHOTO TecTa, a
TaKXe KOJIMYECTBOM BOIPOCOB TUIOB: 2), 3) 6), 11) u cocraBusier ot 40 no 60
MHUHYT.

Kasxnp1it OTBET Nmpu BHITIOJIHEHUU TECTa OIICHUBAETCS B npeaenax 10 6amos.
Jlnst BompocoB Tuma 8) ¢ BIOOPOM HECKOJBKUX MPAaBHIIBHBIX OTBETOB OAJLIbI 3a
OLIMOOYHBIE OTBETHI BEIUUTAIOTCS U3 OLICHKHU, IIPH 3TOM JIJIsl TAKOT'O TUIA BOIIPOCOB
BO3MOXKHA OTpulaTesbHas oneHka. C nmomMolupio (GyHKIUU «B3BEIICHHAs OLICHKA

ueHTpa oueHok Blackboard naGpannble 6aiiibl TeCTa MEPEBOASTCS B IPOLEHTHI.

IIpumepsI BONPOCOB U3 MYJI0B K 3JIEKTPOHHOMY TeCTMPOBAHUIO 110 OCHOBaAM
MeXaHUKH
1. MarepuanbHasi TOUKa JBHKETCS PABHOMEPHO 10 OKPYKHOCTH pagnycoM R ¢

nepuosioMm T. Motysib BEKTOpa CpelHEi CKOPOCTH 332 YeTBEPTh 000pOTa PABEH ...

a) 87k @) =R B) W2 p)mR 1) 27R
T T T T T




2. MareprnanbHass TOYKA JBHJKETCS  3aMEJIEHHO 10 KPUBOJMHEUHOU
Tpackropuu. HampasiieHHe CKOpOCTHM IIOKa3aHO Ha pucynke. Hampasinenue

BCKTOPOB IIOJJHOTO M TAHI'CHIHAJIBHOI'O YCKOpeHHﬁ IMpaBUJILHO I/I306pa)KCHO Ha

PHCYHKaX
COOTBETCTBEHHO ...
= g 0 0] 0] anv
) ; [ a ; ( 6:‘: ; [ 5:; ( \
a § B F bi |

a) B, T 0)a 6 B)O;,a r)a B n)r; a 3. Ilpu
pPaBHO3aMEIJICHHOM JIBIDKEHMM MAaTepPUAIbHOW TOYKH TIO
OKPY>)KHOCTH TI0O YacOBOH CTpelKe BEKTOp €€ TIOJHOTO
YCKOPEHUs HMMEET HampaBleHUE, YyKa3aHHOE Ha pHUCYHKE
uudpoi ...

a)l 0) 2 B) 3 r)4 1) PaBEH HYJIIO
4. Kamenp Opocwiid MOJT YIJIOM K TOPU30HTY CO

CKOpPOCTBIO Vo. Ero Tpaekropusi B moiie CHIIbI

TSOKECTH HM300pakeHa Ha pHUCYHKE. Moayib
MOJIHOTO YCKOPEHUS KaMHS ...
a) MmakcumaseH B Toukax A u E
0) makcumaseH B Toukax B u D
B) BO BCEX TOYKAxX OJIMHAKOB
r) MakcumaseH B Touke C
5. Touka M paBWXKETCS MO CHUPAId C TMOCTOSHHOW 110
BEJIMUMHE CKOPOCTBIO B HaIpaBIICHUH,
yKa3aHHOM cTpeikaMu. [Ipu 5TomM BenrYnHA MTOJTHOTO
YCKOPEHHS ...
a) YMEHbBIIIaeTCs

0) HE U3MEHSIETCS



B) YBEJIMYUBACTCS

6. Yactuiia nBMKETCS BAOJL OKPY>KHOCTH pPauycoM |1 M B COOTBETCTBUH C
ypaBHeHueM @(t) = 2m(t2— 6t + 12), rae ¢ — B paguaHax, t — B cekyHmax.
CkopocCTh YacTullbl OYJET paBHa HYJII0O B MOMEHT BPEMEHHU, PaBHBIM ... C.
a) l 0)2 B) 2,5 r)3 n) 4
7. MarepuanbHasi TOUKa JIBHXKETCSI paBHO3aMEIJICHHO IO OKPYKHOCTH, JIexkKaIlel B
BEPTUKAJIBLHOM IJIOCKOCTH, M0 YaCOBOM cTpeike. BeKTophl yrioBoil CKOPOCTH U
YTJIOBOTO YCKOPEHHUS HAMPABIEHbI COOTBETCTBEHHO: ...
a) K HaM; OT Hac
0) 1Mo KacaTeJIbHOM K TPAEKTOPUH; K HAM
B) K HaM; 110 PaInyCy OT IIEHTpa
I') OT HaC; MO KacaTeJIbHOW K TPACKTOPHUH
1) OT HaC; K HaM
8. Macca Tena a1o0 ...
a) Mepa MOTeHIIMAIbHON YHEPTUH Tela
0) KOJTMYECTBO BEILIECTBA B TEJE
B) M€pa MHEPTHOCTH Tela
') OTHOIIIEHUE Beca Teja K YCKOPEHUIO CBOOOHOTO TaJIeHHUS
1) Mepa TPaBUTAIMOHHOTO B3aUMOJCHCTBUS TEI
9. Cuiioit Ha3bIBaeTCA ...
a) CIOCOOHOCTH Teja coBeplaTh paboTy
0) npuurHa, NOJACPKUBAIOIIAS BUKESHUE Tella
B) Mepa B3aUMOJCHCTBHS TEJ WU YacTell Tena
I') IpUYMHA YCKOPEHUs Tea

1) ME€pa UHEPTHOCTH Teja

10.  Jlms maccaxkmpa, CTOSIIETO Ha KEJIEe3HOI0POKHON IIaTdopMe, TT0e3T MOKHO

CUHTaThb HHepHHaHBHOﬁ CHUCTEMOH OTCYETA B ciIy4dac, Kkoraa ...



a) Moe3/1 JBUKETCS C TIOCTOSIHHON CKOPOCTBIO MO 3aKPYTIICHUIO
0) moe3 ABUKETCS C MOCTOSTHHBIM YCKOPEHUEM 10 MPSIMOMY YYaCTKY MyTH
B) TIO€3]] IBMXKETCSI C MOCTOSIHHOM CKOPOCTBIO MO MPSIMOMY YYaCTKY ITyTH
I') OE3]1 TPOraeTcsi C MecTa
1) 0e3/1 CBOOOIHO CKAThIBAETCA MO/ YKIIOH
IIpuMepsbI BOIPOCOB M3 MYJIOB K 3JIEKTPOHHOMY TECTUPOBAHMIO 110
MOJIEKYJISIPHOM (pU3MKe U TEPMOAMHAMHUKE
1. Ha pucyHke u3o0paxeHsl 1Be H30TepMbl. Kak cOOTHOCATCS TeMnepatypbl IS
YKa3aHHBIX ITPOLIECCOB?
P a) T1 = T2
6) T1>T,
T,

T B) T1<T>

\/
2. Ecnum xonnenTpanus Mmojiekyi kuciaoposa (u=0,032

KI/MOJIb) B COCYIE BMECTHUMOCTBIO 5 11 paBHa 9,41-10% M3, To Macca rasa B cocyze

paBHa:
a)0,25r 6)036r B)0,82r T1)125Tr nm)2,16T
3. Ta3 mepexomut u3 coctostHus 1 B cocTosiHMe 2. BeiOepuTe onrcanue mporiecca,
COOTBETCTBYIOIIIEE TpaduKy.
T | a) M3oxopHoe HarpeBaHue
2 0) M3oxopHOe oXJaxIeHHe

= 2 v B) M300apHoe HarpeBanme

r) M3o06apHoe oxytakaeHue
4. Marematnueckoe BhIpaKEHHE BTOPOTO Haydajga TEPMOJWHAMHKHU B HamOoliee
oO11em BHE:
a) AS>0
0) AS=AH/T



B) AS =38Q/T
r) TdS =dU + PdV
o) AS=Q/T
e) AS<0
x) dS > 8Q/T
3) TdS = dH - VdP
5. Ilpm camonpou3BOJIbLHOM NpUOIIMKEHUN K PABHOBECHIO
SHTPOMHS U30JUPOBAHHON CHCTEMHI ...
a) CTPEMUTCS K HYJIIO
0) cTpeMHUTCsl K 0€CKOHEYHOCTH
B) JOCTUTAaET MUHUMYMa
') 1OCTUTaeT MaKCUMyMa
1) JINHEWHO yObIBaeT
6. IlepBblii 3aKOH TEPMOJUHAMHUKH YTBEPKIAET, YTO TEIUIOTA, COOOMIEHHAS Ty,
pacxojayercs Ha ...
a) U3MEHEHHUE €ro BHYTPEHHEN SHEPruu
0) coBepilieHre paOOThl MPOTHUB BHEITHUX CUJI
B) yBEJIMYCHUE BHYTPEHHEH 3HEpPruM Tejla U Ha COBEpILEHUE padOThl MPOTUB
BHEIIHUX CHJI

') I3MEHEHUE TEMIIEPATyPhI TeIa

7.  VYkaxure IUIA  [UKJIa Kapno p
HEBEPHOE
YTBEPKICHUE

a) B Touke 1 pabouee Teno (ra3) COCIUHMIM C

HarpeBaresieM npu temmeparype T -
0) Ha ydactke 1 - 2 TemmepaTypa ra3a He MEHSETCS

B) Ha y4aCTKeE 2 -3ra3 OoXJIaxKaaJICia 3a CU€T OoTJa4u TCIlJIa XOJIOAUJIbHUKY



r) IUlomaab, OrpaHuYeHHas uukiIoM KapHo, uuciaeHHO paBHa paboTe,
COBEPLIEHHOM Ira30M 3a OJIMH IIHKJI
8. TemnoBas mammHa — 3TO yCTPOMCTBO, KOTOPOE ...
a) YCTPOMCTBO, KOTOPOE pabOTaEeT MpHU MOCTOSIHHOW TeMIepaType, MPOU3BOAs
paboty
0) Oep€T TEIJIOBYIO PHEPrUI0 W B XOJI€ IUKIMYECKOIrO Mpoliecca 4acTh e
npeoOpa3yeT B paboTy
B) BbIpa0aThIBAET TEILIO
9. B remnoBom Hacoce sHEprusi OTOMpAETCA OT ...
a) HarpeBaTeib
0) XOJIOIUILHUKA
B) paboyero Teina
10. Kaxk orimuuth Ha quarpamMme B ocsix P-V uzotepmy ot agnabatei?
a) U30TepMUYEecKasi KpuBasi Kopode, ueM aarnadaTudeckast
0) u3oTepma Kpyue, uem aauadara
B) aguabara Kpyde, 4eM u30TepMa
I) ainabaTUYECKU y4acTOK KOPOU€ U30TEPMUUYECKOTO
IIpuMepbI BOPOCOB M3 MYJIOB K 3JIEKTPOHHOMY TECTHPOBAHUIO N0 TeMe
«DJIEKTPOCTATHKA U 3aKOHbI MOCTOSIHHOT'0 TOKA)
1. Mo KeT JI1 9acTULa UMETh 3aps, paBHblii 5-1071° Kin?
A) na, MoxeT
B) Het, He MOXeT
C) MoeT, HO He Bceraa

D) 3apsn MoskeT UMETh JII000¢ 3HAUYCHHE



2. 3apsanpl, HaxoAsUIMecs B BEPIIMHAX KBaJpaTa, paBHbIE IO a0OCOIIOTHOMY

3HA4YCHUI0, OYAYT ...
A) cOmmxaThCs

B) pazberarncs

C) nokouThCst

D) Bpamatbcs

3. Cuna snekrpuueckoro noss (Hanpsox€éaHocTh mois 100 H/Ko), aeiicTByromas

Ha Teso ¢ 3apanoM 1,0-10° Kn), pasHa ...

A)0,6 H

B) I kH
C)2H

D) 1,0-10* H

bopmyIIHI ...
A) E = Zni=1 Ei
B) ET = Yni=1E_"¢"

D) E7 = Yni=1e_E0i

pacCTOAHUU R ot HCT'O, BBIPAXACTCA ...

1 )
A) W 3% const

4, 1

B) W= 2% 9

2 ¥
C) w=— 3
de,

D) W=—3 30

[TorenunanbHast 3Heprust 3apsiaa Qo,

[IpyHIMN Cynepno3UIMM 3JIEKTPOCTATUYECKUX IOJEN 3AlMCBHIBACTCA B BUIE

HaxojdIerocss B moJyie 3apsga Q Ha



6. IloTeHuMan TOYKH AIEKTPUUYECKOTO MO, yAIEHHOU oT 3apsa 1,7 108 Kt Ha
paccrosinue 10 cm, paBeH ...
A)1,5kB
B)1,5B
C) 100 B
D)0,4B
7. ®opMmyia, BeIpaxaroias CBs3b MKy HAPSHKEHHOCTBIO AIEKTPOCTATUYECKOTO

II0JIA B ITIOTCHIOHAJIOM ...

A
A)Ap =
q

A
B)E=__
d

q
C)Ap =_
C
8. I'padux, BBIpAXKAIOIIUN  3aBUCHUMOCTh NOTEHIIAAJIA o,

CO3JIaHHOTO 3apsHKEHHOU CPEepUvecKOl MOBEPXHOCTHIO, OT PACCTOSHUS 0

1eHTpa cepbl, COOTBETCTBYET PUCYHKY ...

A) : B)

lg
\
F\
\\
i b e -
lo
\.
\
\
\\
| \\
r R r

) D)

9. JIMpneKTpUKH IeNATCS Ha CIeAYIOIe OCHOBHBIEC TPYIIIIHI ...
A) nonsipHbIe
B) HenosnsipHbie
C) nonunsle

D) nunonbHbIC



10. Konnencaropsl B 3aBUCUMOCTH OT (DOPMBI JEJISATCS HA ...
A) KpyTIibIe
B) miockue
C) nuneitHbie
D) chepuueckue
IIpumepsnI BONPOCOB U3 MYJI0B K 3JIEKTPOHHOMY T€CTUPOBAHUIO N0 TeMe
«DIeKTPOMATHETU3M))
1. MarnuTtHasi CujoBasi IUHUA ...
A) Bcerzia 3aMKHyTa
B) umeer popmy okpykHOCTH
C) HauMHAaeTCs U 3aKAaHYMBAETCSl HA MATHUTHBIX 3aps/iax
D) naunHaeTcs ¥ 3aKaHYMBACTCS HA DIICKTPUICCKHUX 3apsiaax
2. Equaunna n3MepeHns MarHUTHOM TTOCTOSTHHOM . . .
A) B0
B) A/m
C) Tn'm
D) I'n/m
3. UHayK1Mst MarHUTHOTO TIOJIsI BHYTPU COJICHOM]IA B BAKYyME PACCUUTHIBACTCS TIO
dbopmyie ...

A)B=pu___oNI
l

B) B=yu_—_onI
S

C) B = wol
R

D) B=pu—onI
4l

4. Cuna B3aUMO/JICUCTBUS JIBYX TOKOB ONPEACIISIETCS. BHIPAKEHUEM ...

A) dF = uou 21112_6”



4Tt R

B) dF = uaomu 2Rllzlz_dl

C) dF = udomu 2R11312_dl

D) dF = paomu 21R122122 d

5. HaHpaBHCHHG CHJIBI HeﬁCTBHH MAarauTHOI'O ITIOJIAA Ha ITPOBOAHUK C TOKOM,

pacnonomeHHmﬁ MCKAY IMOJKOCAMU ITOCTOSAHHOI'O Maroura, COBHaI[aeT C

HAIIPABJICHHUEM ... e /,:{fz L/, /_ /
Al / (‘ 4/|
B)2
C)3
D) 4

6. Hanpapiienue critbl AMITepa orpeesseTcs 1Mo mpaBmiy ...

A) neBoii pyku

B) nipaBoit pyku

C) Tpex BEeKTOpOB

D) cynepno3unun

7. Tpaekropus IBMXKCHHS MPOTOHA, JBUTAIOMIETOCSA MEPICHIUKYISIPHO JIMHUSM

MarHUTHON MHIYKIUH, OyJIET ...

A) OKpY>KHOCTh
B) npsimas
C) mapaboina
D) osmmunc
8. MarauTHbIi OTOK Yepe3 MPOU3BOJIBHYIO 3aMKHYTYIO IOBEPXHOCTH ...

A) paBeH HYJIIO



B) nponopiimonaneH cymMmme KpyroBbIX TOKOB, OXBaThIBAEMbIX TOBEPXHOCTHIO
C) MPONOPLUHUOHAIIEH CyMMe AJEKTPUUYECKUX  3apsi/iOB,

OXBATbIBACMBIX ITOBCPXHOCTBIO

D) nmnpomopiMoHanieH — CyMMe MarHUTHBIX 3apsJI0B,
OXBAaThIBAEMbIX
MOBEPXHOCTHIO

9. BJC unnykuuu, BO3HUKAIONIEH B KOHTYpe, paBHa 3 B. CkopocTh M3MEHEHUs
MarHMTHOTO MOTOKa 4Yepe3 KOHTYp paBHa ...
A) 2 BO/c
B) 3 Bo/c
C) 0,3 Bo/c
D) 0,2Bo/c
10. UHAyKTUBHOCTH KOHTYpPA 3aBUCHUT OT ...
A) reoMmeTpudeckoit GopMbl KOHTYpa
B) MarauTHOM BOCIpUMMYHBOCTH BEIIECTBA
C) ananeKTpuYecKor MPOHUIIAEMOCTH CPEJIbI

D) wu3MeHeHUs CHJIbI TOKA B ICTH

JKCHpecc-TeCThl, BHINOJHsIEMbIe HA JIEKIHUAX ¢ HCIO0JIb30BAHMEM MOOMJIBHBIX
YCTPOUCTB
JKcHpecc-TeCThl  pa3MEIICHbl Ha COOTBETCTBYIOIIMX  CTpaHUIAX B

Blackboard. Takoit Tect mpoBoauTcs on-line B KOHIIE JICKIIUH 110 €€ MaTeprajiam B
peXHME peaTbHOTO BPEMEHH, CTYIEHTHI 3aXOIAT Ha CaWT CO CBOUX MOOMIIBHBIX
YCTPOMCTB, pa3pelieHo TOIb30BaThCs KOHCHeKTamMu. llopsaok crnemoBaHus
BOTIPOCOB B T€CTE HEM3MEHHBIN, HO TIOPSOK CIIEAOBAHMUS MPEIaraeMbIX Ha BHIOOP
OTBETOB Yy KXKJOTO CTYJCHTa — MHAMBHUAYaIbHbIN. Ha BeImomHeHne otBoauTcs 15
20 MUHYT, KOJIMYECTBO BOMPOCOB: 12 — 24.

[Ipumepsl BOITPOCOB IKCNpecc-TeCTOB K JeKuuaM 10-12 no tepmoarHaMuke.



I[Ba TCJIa HAXO0OATCA B TCIIJIOBOM
PaBHOBCCHHU, CCIIU

T.=T,

OtBer T1#T2
P1=P2
P1>P2
Kaxkoli Buz dHEprum He sSBISIETCA
YaCTbIO0 BHYTPEHHEW dHEPTUU
CUCTEMBI?

DHEPrusi  XaOTUYECKOTO  JIBXKEHHUS  MOJICKYJ
AHEPrusl BpallaTeIbHOTO JBIKCHUS MOJIEKYJI
AHEPIUs MOCTYNATENbHOTO JBUKEHUS LIEHTPa Mace

OtBeT CHUCTEMBI

SHEPrusl MNOTEHIUAIBHOTO B3aUMOAECHCTBUS
MEXK]Ty MOJICKYJIaMHU SHEPIUsl KOJeOaTeIbHOIO
JIBH>KEHUST MOJIEKYJT

OOMeH »dHeprueil Mexay JByMs

cucteMamu | 1 2 NpouCXOIUT Npu

YCJIOBUU:
Ti=T2
OtBeT Ti#Te
P1>P>
P1=P>
[Ipu angnabatuyeckom
rporecce:
du=0;Q
=—A
o A=-P
TBET (Vo= V1)
Q=0;dU

=A

Pabota, coBepii€HHas Haj ra30oM, MOJOKUTENbHA,
€CIIH ...

ras
OtBer

CKHUMACTCsA
ra3



pacimpserc
A
JTABJIEHUE TOCTOSIHHO
TeMIiepaTypa
MOBBIIIACTCSA

KnukauTe nmo guarpamme, KOTopasi COOTBETCTBYET

MpoIIeCcCy C HAaMOOBIECH COBEPIIEHHON HAT Ta30M pabOTOM

r r r

gl T

oA i

)

Kak ormmuuTh Ha nuarpamme B
ocsix P-V uzorepmy ot agnabdater?

HM30TepMHUYECKasi KpUBasi KOpoue,
yeM aguadaTudeckKas

OTtBeT u30TepMa Kpyue, 4em ajuadara

angnabaTa Kpyde, 4eM h30Tepma
annabaTUYeCKUil y4acTOK KOpoye
U30TEPMUYECKOTO

Koaddunment npeodpazoBaHus TEIIOTHI

TEIUIOBOTO HAcOCa B PeKUME

OXJIXKACHUS (HampuMmep, JJIst

XOJIOUJIbHUKA) OTIPEENIAETCS IO

dbopmyre:



OTtBeT

B 6en3nHoBOM ABUI'aTCJIC BHYTPCHHCTO CIrOpaHusd

peanu3yercs ..

OtBer

N3menenue saTpOonuu s a000ro npoiecca B

caMOM 06HIGM BHUAC MOKHO OIIPCACIINTD KakK

TepmoguHAMUYECKUN TTOTCHIMAIL,
0003Ha4YaeMbI CUMBOJIOM F, Ha3pIBaeTcH ...

OTtBeT

OTtBeT

teopema Kapno
uuka Kapnao

ki1 OTTo
0001
IUKJIMYECKUM
MpoLECC

AS>0

AS = AH/T

AS = 8Q/T AS

=Q/T AS<0

dS > 8Q/T TdS
= dH - VdP

CBOOOTHOM
SHEPTUEH
CBSI3aHHOU
DHEPTUEH
BHYTpPEHHEN
DHEPTUEH
SHTAJIbITUECH
MOTEHIIMAJIOM



['ub06ca

Ecin B KOHTEHHEPE HAXOAUTCS TPU
MOJIEKYJIbI, TO BEPOSITHOCTh TOTO, YTO OHU BCE
OKa)XKYTCSl OJTHOBPEMEHHO B JIEBOM 10JIOBUHE
KOHTEHHEPA pPaBHA ...

1/2
1/4
OtBeT 18
1
dopmyia BBIPAXKaeT CBS3b

MEXKIY ...

SHTPONUEN U YUCIIOM MUKPOCOCTOSTHUN
SHTPONUEN U SHEPTUEN MAKPOCOCTOSHUS
OtBer TEPMOJUHAMHUYECKON BEPOSATHOCTHIO U

CTaTUCTUYECKUM BECOM COCTOSIHUS
SHEPruerd MUKPOCOCTOSIHUS U SHTPONUEN

NneansHbiii ra3 cosepaer nuki Kapuo. Temneparypa

HarpeBaTelis B UETHIPE pa3a BILIE TEMIIEPATYPBI OXJIaTUTENS.

Kakyro oo teria, moiay4aeMoro OT HarpeBareis, ras

OTAET XOJOAUIbHUKY?

0,5

0,20

0,25

0,50

0,75

OtBeT

[Ipomecc, n300pakeHHBIN Ha pUCYHKE, B KOOPIMHATAX
(T, S), rne S — sHTpONUS, ABIAETCS ...



T anrabaTHYeCKUM PACIIUPEHUEM H30TEPMHUUECKUM
pacipeHreM aanabaTuyecKuM CKaTueM
M30XOPHBIM HarpeBaHUEM

N30TCPMHUYCCKHUM CXKXaTHuCM

Kpurepuu recros

Kpurepuu olleHKH T€CTOBBIX 3aaHHI: €CJIM CTYAEHT BBINOJHSAET MPAaBUIBHO
MeHee 60%  TecTOBBIX  3aJaHMii, TO €My  BBICTaBJISETCA  OIICHKA
«HEYIOBJIETBOPUTEIBHO»; €CIIU CTYJEHT BBIIOJIHAET MPaBUIbHO 60-75% TECTOBBIX
3aJlaHuld, TO €My BBICTABIISIETCA OLIEHKA «YJOBJIETBOPUTEIBHO»; €CIIA CTYAECHT
BBIIIOJIHAET MPAaBWIBHO 76-87 % TECTOBBIX 3aJaHUil, TO €My BBICTABIIIETCS OLICHKA
«XOPOIIO»; €CIIA CTYACHT BBINOJIHAET IpaBWIbHO 88-100% TECTOBBIX 3a1aHui, TO

CMY BLICTABJEACTCA OOCHKA «OTJIMYHO.

IIpomeskyToUyHasi aTTECTALMS CTYICHTOB

[IpomexxyTouHast arrectanus CTYACHTOB 10 JUCHUIUIHHE «DU3NKa»
MPOBOJIUTCS B COOTBETCTBUM C JIOKAJIbHBIMM HOpMAaTUBHbIMU akTamu J[BDY u
ABygeTcsl 00s3arenbHOl. B cooTBeTCTBMM € paboyuM Yy4eOHBIM IIJIAHOM 10
HarpasieHuto nmoaroroBku 15.03.01 MammHocTpoeHre BUIaMU MPOMEKYTOUHON
aTTECTAIlMM CTYJCHTOB B IMPOIIECCE M3YyUCHUS TUCIUTIIUHBI « DU3HKAY SIBISIOTCS:
sk3ameH (1 cemecTp), ax3aMeH (2 ceMecTp). DK3aMEH MOXKET IPOBOIUTCS KaK B BHJIE
YCTHOTO, U TaK MUCBMEHHOI'O OIpoca, JUOO 3JIEKTPOHHOTO TecTupoBaHusd. Llenb
UTOTOBOTO KOHTPOJIS: MPOBEpPKa 0A30BBIX 3HAHWW AWCIUIUIMHBI, OJTYYEHHBIX TIPH
€€ W3YYCHHH, JOCTAaTOYHBIX JUIS TMOCJEAyIoImero oOydeHus u Oymymien

po¢heCCUOHANIBHON JEATEIIbHOCTH.

Bomnpocs! k 3x3ameny (1)
1. [lepemenienre, CKOpPOCTh, HOPMAJIBHOE M TAHT€HIIMAIBHOE YCKOPEHUS
YaCTHUIIBI TPU KPUBOJUHEUHOM JIBH)KCHUHU.

2. PaBHOMEpHOE ABUXKEHUE 110 OKPY>KHOCTH.



3. HopmaneHO€ an W TaHT€HIMANbHOE @, YCKOPEHUS YaCTHUIbl TNpPH
KpUBOJMHEHHOM nBrokeHnH. Kiaccudukaiys BHIOB ABUKEHUS B 3aBUCUMOCTH OT
3HAa4YEHHUHM an, art.

4, 4. KuneMartnka BpalaTeJIbHOTO IBH>KEHUS. Y TJI0Bast CKOPOCTh U YTJI0BOE
YCKOPEHHE, UX CBSI3b C JIMHEWHOW CKOPOCTHIO Y JIMHENHBIMHA YCKOPEHUSIMU.

5. ITepBbiii 3ak0oH HproToHa. [loHATHE MHEPIUATBLHOW CHUCTEMBI OTCUETA.
Macca. Bropoii 3akoH Herotona. iMnysibe Tena. Y paBHEHUE IBUKECHUS.

6. Tpertnii 3akoH HproTOHA. 3aKOH COXpAaHEHHS] UMITYJIbCA.

7. PaGora. MomHuocts. Kunernueckass nsHeprusi. KoncepBatuBHBIE U
IYCCUNIAaTUBHBIE CHIIbI. [loTeHImanbHas 3Heprus.

8. 3aKOH COXpaHEHHUs HSHEpruu B MexaHuke. OOmedusnueckuii 3akoH
COXpPAHEHMs YHEPTUH.

9. CBs13b MEXy KOHCEPBATUBHOM CUJION U MOTEHIIMAIBHON YHEPTHUEM.

10. Ilpunmun otHocutenbHOCTH ['amunes.  IlpeoOpazoBanue [amuies.
Knaccruueckunil 3aK0H CIIOKEHHS] CKOPOCTEH.

11. MomeHT cuiibl ¥ MOMEHT UMITYJIbCa OTHOCUTEIBHO TOYKHU, OCH.

12. VYpaBHeHrne MOMEHTOB. 3aKOH COXpaHEHHS MOMEHTA UMITYJIbCA.

13.  OcHOBHOE ypaBHEHHE TWHAMUKH BpaIIaTeIbHOTO IBMKEHHS. MOMEHT
WHEPLIUU TeJIa OTHOCUTEIBHO OCH.

14. Teopewma I'totirenca-Ilretinepa.

15. Hewunepuuanbhbeie cuctembl oTcueta. Cuibl uHepuuu. I[loctynarenbHas
CUJIa UHEPIIUU.

16. LenrtpoOexnas cuna unepuun. Cuia Kopuonuca. Masitauk ®yko.

17. TepmonuHamMuyeckuii U CTATUCTUUYCCKUU METOJIbI ONMCAaHUA
MakpocKonuyeckux siBieHuid. COoCTosiHME TepMOAUHAMHUYECKOW cuctembl. OOiee
Hayajo TEPMOJNHAMUKH.

18. OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUH. Y paBHEHHUE
COCTOSIHUS HJI€AJIBHOTO ra3a. 3aKOHBI UICATBHBIX I'a30B, H30IPOLIECCHI.

19. Cpenusia sHeprus MoJIeKyJ. 3aKOH paBHOpACHpeneNieHUs HEPruu 10

CTCIICHAM CBO6OIH)I MOJICKYJIL.



20. IlepBoe Hauaja0 TEPMOJUHAMUKH.

21. Pabora rasa nmpu U3MEHEHHH €ro o0bema.

22. llepBoe Havamo TEPMOIWHAMUKU JUII CHCTEM B aauabaTU4YecKoOu
oOosouke. BuyTpennsist sHeprus. Terora.

23. TemnoemkocTh. ModspHasi, yaelbHas TEIUIOEMKOCTh. YpaBHEHHUE
Maiiepa.

24. AnuabatHblii nporiecc. YpaBHenus [lyaccona.

25. Pabota mneanpHOTO Ta3a B pa3NMUYHBIX H30mpolieccax. Pabora raza B
aauabaTHOM IIpoIiecce.

26. ITlomuTpomnuueckue MmpoIecChl.

27. Kiaccuueckas Teopus TEINIOEMKOCTU UAEAIBHOTO rasa.

28. llpumeHeHue nepBOro Havajga TEPMOJUHAMUKHU K H30IPOLIECCAM.

29. Bropoe Hauano TepMoanHaMUKU. Paznuunbie GopMyTupOBKH OCHOBHOTO
MOCTyJIaTa, BBIpaXkaromero BTopoe Haudano TtepmoauHamuku. K.ILJ[. TermoBoi
MAaIlWHbI. DHTPOIHA.

30. Kpyrossie mporeccol. [ukn Kapno. Teopema Kapno. MakcumanbHbBIH
KII/I TeruioBol MalvHBbI.

31. MakcBemIoBCKOe paclpenelieHHe MOJICKYJ HIealbHOro Ta3a 1o
CKOPOCTSIM.

32. Pacnpenenenue bonbimana. bapomerpudeckas popmyina.

33. Pecanpnble razel. MexXMoIEeKyIsIpHOE B3auMociicTBre. Y paBHeHne Ban-
nepBaanbca. Kputnueckne mapamerpsl. M3oTepmbl peanbHbIX ras3oB. l[IpaBuiio
Makcsena.

34. SBnenus nepeHoca. CpemHsisi JJIMHHA CBOOOJHOTO MpoOEra MOJIEKYI
ra3a, 3p(HEeKTUBHBIN TUAMETP MOJICKYJIBI.

35.  Juddysus. Buyrpennee tpenue. TemnonpoBoIHOCTb.

36. 3axoH coxpaHeHus 3apsna. 3akoH Kymona.

37. HanpspkeHHOCTh — JJIEKTPUUYECKOTO  Tojis.  HampsokeHHOCTh — Tofist
TOYEUYHOTO 3apsaa. [[puHumn cynepno3uuu.

38. Tlorok BekTOpa HANPSHKEHHOCTH JIEKTpUYecKoro mojisi. Teopema ["aycca.



39. HanpskeHHOCTh IEKTPUUYECKOTO OISl PABHOMEPHO MPOTSHKEHHBIX TEN:
HUTH (IUIMHIIPA), TFIOCKOCTH, cephl, mapa.

40. Pabora mepemerieHus 3apsaa B JJICKTPUIESCKOM IT0JIE.

41. upkynauust BEKTOpa HAMPSHXKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS.

42. Tlorenmman. IloreHnman mons To4yewHoro 3apsnma. [IpuHmmm
CYNEPHO3ULIAN JIJISI TTOJISI CUCTEMBI 3apsiIOB

43. Tlone aunons. JIUnoas BO BHEITHEM 3JIEKTPOCTATUYECKOM TOJIE.

44.  Musnextpuku. [lonspuzanusa nqusnexktpukoB. Teopema [Maycca nist mouis
B JIUAJICKTPHKE.

45. YcnoBus Ha TpaHuUIle paszjena IBYX JUAJIECKTPUUECKUX CPE/I.

46. IlpoBogHMKH B DSJIEKTPOCTATHUYECKOM TIOJIE. JIEKTPOCTATUYECKAS
MHIyKIMS. HanpskeHHOCTh MOJIsi BHYTPY MTPOBOAHUKA.

47. DNeKTpOeMKOCTh  MpoBojaHUKAa. KoHaeHcaTop.  DIEKTPOEMKOCTb
KOHJieHcaTopa. EMKOCTB IIIOCKOro KoHjeHcaropa. CoeauHeHue KOHJIEHCATOPOB B
OaTapeu.

48. Dueprus  3apsOKEHHOTO — MPOBOJHUKA.  ODHEPrus  3apsSHKCHHOTO
KOHJIEHCATOpa. DHEPrHs dJIeKTpuYecKoro mosst. O0beMHas MI0THOCTh SHEPTUH.

49. DnexTpUYecKHil TOK; CHJIa U TUIOTHOCTh TOKA. Y CIIOBUS CYIIIECTBOBAHUS
anekTpudeckoro Toka. Croponnue cuibl, DJIC, majeHrue HanpsHKEHUS.

50. 3akon Owma B wuHTEerpajgpbHOoM u auddepeHuanbHON  (popmax.
ConpoTuBIIeHHE TPOBOJIHUKOB U €0 3aBUCHUMOCTb OT TEMIIEPATYPHI.

51. Pabora m MOMIIHOCTH DJIEKTPUUECKOrO ToKa. 3akoH J[xoyns - Jlenmna B
MHTErpalibHOM U nudPpepennranbaon hopmax.

52. Dnextpuueckue uenu. [lapamiensHoe U MOCIeI0BATENLHOE COSAMHEHHE
npoBoaHUKOB. [IpaBuna Kupxroda jist pa3BeTBICHHBIX IETEH.

53. MommnocTs Bo BHemHeH nenu ¥ KIITJ] ncrounmka Toka.

Bonpocsl k 3k3ameny (2)
54. MaruutHoe mojie B Bakyyme. Cuima Ammepa. MarHuTHas WHIYKIHS

(Bextop B). [IpuHnmmn cynepmo3ummu it Bekropa B.



55. 3akon buo-Casapa-Jlamaca.

56. MUcnonb3oBanue 3akona b-C-JI mis pacyera: a) MHAYKIIMM MAarHUTHOTO
MOJISL MPSAMOTO TOKa; 0) MHAYKIIMA MAarHUTHOTO TOJIS B IIEHTPE KPYrOBOTO BUTKA; B)
WHIYKIIUM MarHUTHOTO TOJIsl HA OCU KPYTOBOT'O BUTKA; T') MHAYKIIMM MAarHUTHOTO TIOJISt
IIPOBOJTHUKA KOHEYHBIX Pa3MEPOB

57. 3axon Ammepa.

58. JluHMM MarHUTHON WMHIYKIMH (JIMHUU BekTopa B). MarHUTHBINA MOTOK.
Teopema ['aycca nis Bexkropa B.

59. Teopema o nupkynsuuun Bektopa B. Ilpumenenue TteopeMbl o0
HUPKYJSIIUY BeKTopa B 11 pacyera: a) MHAYKIIMM MarHUTHOTO MOJISl IPSIMOTO TOKA;
0) UHAYKLIUKA MarHUTHOTO T10JIsI COJICHOMIA.

60. MarautHoe mnozne naBwxkymeroca 3apsana. Cuna Jlopenna. Cuina,
JEHCTBYIOLIAs HA 3aps/l B AJIEKTPOMArHUTHOM TOJIE.

61. JIBmkeHHe 3apsHDKEHHOM 4acTULIbI B MAaTHUTHOM ToJie. Buel Tpaekropun,
ee nmapametpsl (R, T, h). Onpenenenue yaenbHoro 3apsaa (q/m) B-yactuil.

62. Cuna, geiicTByIOIIas Ha KOHTYP C TOKOM B OJTHOPOJHOM U HEOTHOPOJTHOM
MarHuTHOM mnoJje. Mexanuyeckasi paboTa B MAarHUTHOM TOJI€.

63. MowmeHT cui, AeHCTBYIONUI Ha KOHTYP C TOKOM.

64. SBnenue snexkTpoMarHuTHOW wHAyKIHH. [IpaBuno Jlenuna. OcHOBHOM
3aKOH 3JIEKTPOMAarHUTHOM MHAYKIUH.

65. Pacuer O/IC uHayKkuuu: a) Mpu IBWKEHUU MPOBOJHUKA B MAarHUTHOM
noJsie, 0) B 3aMKHYTOM KOHTYpE, P U3MEHEHUH MAarHUTHOTO TOJIS.

66. SBnenue camouHayKIuu. MHIYyKTUBHOCTh. UHIYKTUBHOCTD COJICHOUA.

67. Oueprust MarHuTHOTO MOJAs1. OObeMHas TVIOTHOCTh YIHEPTUU MArHUTHOTO
OJISL.

68. SBnenue B3auMHON MHAYKIMH. TpaHCHOPMATOPHI.

69. MarunuTtHoe moJie B BenecTBe. HaMmarHuueHHOCTh BemecTBa (BekTop J).
Tokn HamarHuuyuBaHusA. Teopema O LMPKYJISUMM HAMArHWYEHHOCTH BEUIECTBA

(BexTopa J).



70.  Bekrtop HanpspkeHHocTH MarHuTHOro nosis H. Teopema o uupkynsiiuu
BekTopa H.

71.  Cesa3p mexny Bektopamu J u H, B u H. MarnuTtHas BOCpUUMYHUBOCT,
MarHuTHasi IpoHuIaeMocTh. Knaccudukaiys MarHeTUKOB.

/2. HamarunuumBanue nuamarHeTukoB. HamarHmunBaHue mapamMarHeTUKOB.
3akoH Kropu.

73. ®eppomaruerusm. CoiictBa peppomarnerukoB. I'ucrepesuc. [lpupona
dbeppoMaraeTuszma.

74. Tlonmoxxenusi Teopuun MakcBemia JUisi  3JIEKTPOMArHUTHOTO — TOJIS.
Buxpesoe snmektpuueckoe none. Tok cmemenus. [1oaHbI TOK.

75. Cucrema ypaBHeHHI MakcBesuia B MHTErpalibHOM U qudpepeHimnanbHon
dbopmax.

76. KomebGanusa. Bwunmbl konebanumii. ['apMoHWYECKHEe, 3aTyXaroIlIue
BBIHYKJIeHHBIE KosieOanus. [luddepennmanbabie ypaBHEHUS.

/7. Tapmonuueckue konebanus. JuddepeHnuansHoe ypaBHEHUE, €r0
pernieHue, rpauk.

78. XapakTepHCTHKH TapMOHUYECKOTO Kojebanus. BekropHas auarpamma.

79. Masgtauk. Maremarnueckuii, ¢usuueckuii. JuddepennnansHoe
YPaBHEHUE, €TO PEIICHUE.

80. Cnoxenne KojeOaHW OJMHAKOBOTO HAIPABICHUS, OIMHAKOBOM
4acToThl. BekTopHas auarpamma.

81. CnoxxeHue B3auMHO-TIEPIEHIMKYISIPHBIX KojeOanuit. @urypsl JInuccaxy.

82. 3aryxatomue konebanus. uddepenunanbHoe ypaBHEHHE, €T0 PEIICHUE,
rpaduxk.

83. XapakrepucTtuku 3aryxaromux kosebanui. Koaddurmument 3aryxanus,
JgorapuMUYECKUI TEKPEMEHT, JOOPOTHOCTb.

84. Brmyxnennele kojebanus. JluddepeHnuaabHoe ypaBHEHHE, €T0
peuieHue, rpaguk.

85. SIBieHue pe3oHaHca. AMIUTUTYAA IPU PE30HAHCE, YacToTa. Pe3oHaHcHbIe

KpuBbie. JI0OpOTHOCTS.



86. Tl'apmonuyeckue »dieKTpoMarHuTHele KoJsieOanus. KomnebaTenbHbIi
KoHTYp. [JuddepenumansHoe ypaBHeHHE, €T0 pelieHne, rpaduk.

87. 3aryxaromue 31eKTpoOMarHuTHeie kosieOanus. KonebaTenpHplil KOHTYP.
HuddepennnanbHoe ypaBHEHHE, €T0 pelieHue, rpaduk.

88. XapakTepuCTUKH  3aTyXalOIIMX  JJIEKTPOMATHUTHBIX  KOJICOAHMIA.
Koaddunment 3aryxanus, sorapu@mMuyeckuit 1eKpeMeHT, T0OPOTHOCTb.

89. BreIHyXJE€HHBIE  SJEKTPOMATHUTHBIC KoJieOaHus.
JuddepenunanbHoe ypaBHEHHE, €r0 pelieHre. 3aKOHbI U3MEHEHUS HANpsOKEHUs Ha
R, L, C. BektopHas nuarpamma.

90. IlepemeHHBIH ICKTPUIECCKUH TOK. 3akoH OMa, UMITeIaHC.

91. SIBnenue pe3oHaHca HampspkeHui. PesonancHbie kpuBbie. JlIoOOPOTHOCTS.

92.  Vnpyrue Bonusbl. [Ipogonbhbie u nonepeunbie. DpoHT BOIHBI, BOJIHOBAS
MOBEPXHOCTD, AJTNHA BOJHBI.

93. VYpaBHEHUS MIOCKON BOJIHBI.

94. VYpaBHEeHHE TUIOCKON BOJHBI, PACHPOCTPAHSAIONMICHCS B MPOU3BOJIBHOM
HaIpaBIICHUH.

95. BonHOBOE ypaBHEHHE.

96. Crosune BoiHbl. KonebaHus CTpyHBI.

97. DOwueprus ynpyroii BosHbl. [I0TOK HEprUM, MIIOTHOCTH MOTOKA YHEPTUH.
Bektop Ymoga.

98. DnexTpoMarHUTHBIE BOJTHBI. BomnHoBoe ypaBHEHHE TUTST
AJIEKTPOMArHUTHOTO moJist. [Tnockas anmekTpoMarHuTHas BOJIHA.

99. Dwueprus a5eKTpoMarHuTHOM BoJIHBL. Bektop Ymosa-Ilolitunra.

100. Hurepdepenuus ceera. KorepentHocts BoH. MIHTepdepeHns BOIH.

101. VYcmoBue max u min WHTEpHEPEHIIMOHHONW KapTHHBL OnTuyeckas
Pa3HOCTh XO/1a.

102. udpakmus ceera. [Ipunmnun [roiirenca — @penens.

103. Meron 30H @penens. [IpsmonuHeliHoe pacnpocTpaHeHHE CBeTa. 30HHAs,
(dazoBas miIacTUHKA.

104. Judpakuus Openens Ha KPYTrJIOM OTBEPCTUH (IKPAHE), TUCKE.



105. Judpakius @paynrodepa Ha OJTHON HIETH.

106. dudpakuus Opaynrodepa Ha qTudpakIIMOHHOMN peIIeTKe.

107. IIpoctpanctBeHHas audpakiuonHas pemetka. Dopmyna Bombda-
bpoarra.

108. [lucmepcus cBera. InexTpoHHas Teopus nucrepcuu. 109. [Mormomenne
cBera. 3akoH byrepa.

110. Tlonspuzauus ceeta. 3akoH Maintoca. 3akoH bproctepa.

111. BpameHne TIOCKOCTH TMOJSApHU3AIMA B KPUCTAIaX, B aMOpP(HBIX
BeIl[eCTBaX. MarHUTHOE BpalleHUE MIIOCKOCTH TOJIIPU3AIIIH.

112. W3nyuenue yepHoro Tena. 3akoH Kupxroda. 3akon Credana-bonpiimana
3akoH cmenienus Buna. KBantoBas runoresa [Inanka.

113. ®otosnekrpuyeckuii 3hdext. 3akoHbl PotodrddexTa. YpaBHEHHE
DitHmreitHa 11 hoTodrddexTa.

114. Sddext Kommnrona.

115. JluneiuaTele ceKTpbl aTOMOB. Mopens atomoB o Pezepdopay u bopy.

116. Teopwus bopa ans aTOMHOTO siipa BOJIOPO/A.

117. Tunotesa ae bpoiins. Judpaxius 21eKTpOHOB.

118. CootHomenus HeonpeaeneHHocTel [ eizendepra.

119. Vpasuenue lllpenunrepa. CTaTUCTHUECKUI CMBICT BOJTHOBOW (DYHKIIHH.

120. VpaBuenue Illpenunrepa nnsi cTalmoHApHBIX cOCTOsSHUN. YacTuiia B
NpSAMOYTOJbHOW TOTEHIManbHo simMe. Pemenne ypaBHenus [lpeaunrepa.
CoOCTBEHHBIE BOJHOBBIC (PYHKITUU M DHEPTETUUCCKUIN CIIEKTD.

121. TTorenunanbuelil 6apbep. TyHHEnbHBIN 3pPexT. KBaHTOBBIN OCIUIIATOP.

122. Yactuma B cheprueckoM CHMMETPUYHOM MoJie. Bogopoaonoao0Hbie

aTOMBI B KBAHTOBOU MexaHUKe. KBaHTOBBIE YKCIIa.



KpuTepun BbicTaB/IeHUsI OLIEHKH CTY/IEHTY Ha 3a4eTe/IK3aMeHe 10

ANCIHUIIJINHE «Pu3ukan»

Baer Orenka 3avera// TpeboBanus kK chOPMHUPOBAHHBIM KOMITCTCHITASIM
(perTHHTOBOI dK3aMeHa
OLIEHKH) (cranmaptHast)
100-86 «3a4TeHOY/ OrneHka «OTIMYHO» BBICTABISIETCA CTYACHTY, €CIH OH TIIyOOKO M
KOTIIMIHOY» NPOYHO YCBOWJI TIPOTPaMMHBIH  MaTepHaji, HCUYEPIIBIBAIOIIE,
MIOCJIEIOBATENLHO, YETKO M JIOTHYECKU CTPOIHO eT0 H3J1araeT, yMeeT
TECHO YBSI3BIBATh TEOPUIO C MPAKTHKOW, CBOOOIHO CIPABISETCS C
3aja4aMy, BOTIPOCAMH M JIPYTMMH BUJAMH NPUMEHEHHs 3HAHHH,
MpUYeM He 3aTPyTHICTCSl C OTBETOM MPH BHIOU3MEHEHUH 3aIaHUM,
HCTONB3YeT B OTBETE Marepual MOHOTpadU4ecKo JIHUTepaTyphbl,
MpaBWIBHO  OOOCHOBBIBACT  NPUHATOE  PELICHHE,  BJajeeT
Pa3HOCTOPOHHMMH  HaBBIKAMM W I[PHEMaMH  BBIMOJIHCHHS
MPaKTHYECKUX 3a/1ad.
85-75 «3a4TeHOY/ OreHKa «XOpOII0» BHICTABIISAETCS CTYJAEHTY, €CIIM OH TBEPJO 3HAET
«XOPOIIO» MaTepHall, TPaMOTHO M IO CYIIECTBY M3jaraeT ero, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, MPABHILHO
NpPUMEHSIET  TCOPETHUYECKHE  MOJOXKEHUS  NpPH  pEIICHUH
NPaKTHYECKUX BOIMPOCOB M 3adad, BIaJeeT HEOOXOIMMBIMH
HaBBIKAMU M TIPHEMaMU HX BBIIOJTHEHHSI.
74-61 «3a4TeHOY/ OrneHka «yIOBJIETBOPUTEIHHO» BBICTABIAETCS CTYACHTY, €CIH OH
«YIIOBIICTBOPH | MIMEET 3HAHUS TOJBKO OCHOBHOTO MaTepHalia, HO HE YCBOWJ €ro
TEITLHO» JeTanei, MOIMyCKaeT HETOYHOCTH, HEIOCTaTOYHO IPaBUIIBHEIC
(OpMYIHPOBKH, HAPYIICHUS JOTMYECKOW IOCIIEI0BATEIILHOCTH B
M3JI0’KEHUU TIPOrPaMMHOI0 MaTepHalia, MCIBITHIBACT 3aTPyTHEHUS
TIPY BBITTOJTHEHUH TIPAKTUYECKUX PadoT.
60- HKe «He 3auTeHo»/ | OLUeHKa  «HEYJOBJIETBOPUTEIBHO»  BBICTABIISIETCS  CTYJCHTY,
«HEYJOBJIETBO | KOTOPBIM HE 3HAET 3HAYUTENHLHON YaCTH NPOrpaMMHOI0 MaTepuana,
PUTEITLHO» JIOIYCKAaeT CYIIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJBIINMH

3aTpyJHEHHUSIMH BBITIONHSET MpakThdeckue padoTel. Kak mpaBwmio,
OILICHKA «HEYJOBJIECTBOPUTEIBHOY» CTABUTCS CTYJI€HTaM, KOTOPHIE HE
MOTYT TPOJOJDKUTH OOy4YeHHe Oe3 JOMOJHHUTEIbHBIX 3aHATHH I10
COOTBETCTBYIOUIEH JUCIHUILIIUHE.




