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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Heabro ocBoeHust ydeOHOM auCHMIUIMHBI «Du3uKa» sBiIsgeTcs (OpMHUpPOBAHUE Y
CTYZICHTOB TEOPETHUYECKUX 3HAHUH U MPAKTUYECKUX HABBIKOB B 00JaCTH (PM3UUECKUX MTPOILIECCOB
U SIBIICHUH, JIEXKAIIUX B OCHOBE TEXHOJOIMYECKHX CHUCTEM M IPOU3BOACTBEHHBIX IIPOLIECCOB,
HEOOXOIUMBIX JIJISl pELIEHHS] MHKEHEPHBIX 33]1a4 U OCBOEHUS CHEIUAJIbHBIX TUCIIUILINH.

3aga4yu AUCHHMILIMHBI:

1. OcBoeHHEe OCHOBHBIX 3AKOHOB M TeOPUil (PU3UKH.

N3yunth GyHAaMeHTalbHblEe (PU3NYECKHUE MTOHITUS U 3aKOHBI (MEXaHUKH, MOJICKYJISIPHOM
¢u3uKK, TEPMOJMHAMUKHU, OHIIEKTPOAMHAMHUKH, KBAHTOBOM M SJIEPHOM (PHU3UKH), KOTOPHIE
HEOOXOAUMBI Ul MOHUMaHMsI NPUPObl (PU3MUECKUX SBICHUH U IPOLIECCOB, MPOUCXOIAIINX B
TEXHUUYECKHUX CUCTEMax U MaTepuasax.

2. @opMupoBaHUE HABBIKOB NIPUMEHEeHUs1 (PU3NYeCKUX Mo/IeJIei.

Hayuntbess ucnonp3oBaTh (U3MYECKHE MOAETH M METOIBl JUIS ONMCAHMA, aHAIM3a U
IPOTHO3a MOBEIEHUS (PU3MYECKHX CHCTEM, BO3ZHHMKAIOIIMX B MH)KEHEPHOW NpaKTHKE, a TaKkKe
pelIeHus 3a4a4 MeXIUCIUITIMHAPHOTO XapaKTepa.

3. PazBuTHE 3KCIIEPMMEHTAJIbHBIX YMEHHH.

OBnazerp METOJaMM TMPOBENCHHUS (PU3MUECKUX HIKCIEPUMEHTOB, BKJIIOYasi 00pabOTKY
JKCIIEPUMEHTAIBHBIX JaHHBIX, OLEHKY IOTPEIIHOCTEN, aHAJIN3 PE3YyJIbTaTOB U MHTEPIPETALUIO
¢u3nyeCKUX 3aKOHOMEPHOCTEH, YTO SIBJISETCS OCHOBOM HMHYKEHEPHOTO MOAXOAAa K PEIICHHUIO
po0JeM.

4. ®opMupOBaHHE HH/KEHEPHOI'0 MbIIIVICHHS.

Pa3BuBaTh aHAMTUYECKHE U TBOPUECKUE CIIOCOOHOCTHU CTYAEHTOB, (OPMHUPYs HAYYHOE U
WH)KEHEPHOE MBIIUICHHE Yepe3 pelIeHue 3a1ad, TPeOyoImuX HHTETpalul 3HaHui U3 (QU3UKH U
JPYTHX €CTECTBEHHO-HAYYHbBIX U NHKCHEPHBIX AUCLHUIIIMH.

5. loaroToBKa K MCNOJIb30BaHNI0 GU3NKHU B NPO(ecCHOHAIBLHOI 1esITeIbHOCTH.

[TpuMeHATh QU3MUECKUE 3aKOHBI U METOJbI Ul aHAJU3a U ONTHUMM3ALUU MH)KEHEPHBIX
pELIeHUH, a TaKKe JJIs1 IPOEKTUPOBAHUS, SKCIUTyaTallUd U MOJIEPHU3ALMN TEXHUYECKUX CUCTEM
Y IIPOLIECCOB.

6. PazBuTne koMnereHuuii padoTsl ¢ HHpoOpManHell U KOMMYHHKALMH.

YMeTh UCTI0NIBb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJIOTHH JJIs IOMCKA, aHATN3a
U BU3yaJu3aluu (pU3MYECKUX TAaHHBIX, @ TAKXKe JUIsl TPAaMOTHOIO NPEACTaBICHUS PE3yJbTaTOB
UCCIIEIOBaHUN B MUCBMEHHON U YCTHOM (opme. DTH e U 3a/1a4d TOMOTYT CpOPMUPOBATH Y
CTYJEHTOB KOMIUIEKCHOE MOHUMaHUE POiH (PU3UKH B MX NMPOPECCHOHAIBHON JEATEIbHOCTH U
3QJI0)KUTh OCHOBY Il JAJBHEHIIET0 OCBOEHUS CHELUAIN3UPOBAHHBIX JUCLUUIUIMH U
MPAKTUYECKON pabOTHI.

[TnanupyeMbIMH pe3ysbTaTaMyd 00y4EHUS MO JAUCLUILIMHE (MOIYJIIO), SIBJISIOTCS 3HAHUSA,
yMeHHUsI, HaBbIKU. [lepeueHp MIaHUpyeMbIX pe3ysbTaToB OOyUeHUs MO JUCHUIUIMHE (MOJIYIIIO),
COOTHECEHHBIX C IJIAHUPYEMBIMH pe3yJbTaTaMU OCBOEHHUS 00pa3oBaTeNbHONW MPOTrPaMMBI,
npejcTanieH B Tabnuue 1.

Tabmuua 1 — Komnerenuu, popMupyeMble B pe3ysibTaTe U3Y4E€HUs TUCIUITIIMHBI (MOTYJIs)

Pe3ynbTaThl 00y4eHUS 10 TUCIUTUTHHE
Kon u Koa u
Hassanue (dhopmynupoBka
OIIOII BO, Gopmynnposka HMHIUKATOpa Ko
COKpalICHHOC KOMIIETEHIIUU AOCTUXKCHUA pe3ynb DopMyIUpOBKa pe3ynbTara
KOMIICTCHITHH
TaTa
23.03.01 OIIK-1 : Ciocoben OIIK-1.1k : PI1 3HaHUe | OCHOBHBIX 3aKOHOB,
«TexHONMOTUs | IPUMEHSTH [Mpumensier TEOPHiA U MPUHIIUTIOB
TPAHCIOPTHBIX | €CTECTBCHHOHAYYHBIC | €CTECTBCHHOHAYYHBIC KJIACCHYECKOH H
1 OOIIEHH)KECHEPHBIC | 3HAHUS KaK COBPEMCHHOW (DU3UKHU
3HAHUS, METOBI COBOKYITHOCTh (MexaHHKH,




TIPOIIECCOB
(B-TT)

MaTeMaTH4eCKOro
aHaNN3a U
MOZEIUPOBAHNUS B
po¢eCCHOHATBHOI
JeATEIEHOCTH

MO3HAHUS
00BEKTUBHBIX
3aKOHOB MTPUPOJIBI U
COZIEUCTBYET UX
MPaKTHYECKOMY
HCTIOIb30BAHUIO JIJISI
pelieHust
npo¢heCCHOHATBHBIX

MOJIEKYISIPHON (DU3UKH,
TEPMOAMHAMHUKH,
ANEKTPOIMHAMHUKH,
KBaHTOBOH (pH3uKwH),
KOTOPBIE OMHCBHIBAIOT
MIPUPOTHBIC SBICHUS U
MIPOLIECCHI B MHXKEHEPHBIX
cHCTeMaXx.

3aaa4 P12

YMeHue

HCIIONIb30BATh
(dusHYecKre MOJIEIU U
MaTeMaTH4eCKHe METOIbI
JUISL aHATTU3a U PELCHUS
MIPUKJIaAHBIX 33724 B
WH)KCHEPHOW NpaKTHKE, a
TaKXKe JUIs OIIMCAHW,
pacuera u MPOrHO3a
TOBeICHUST (PU3NIECKUX
CHCTEM.

PJ13

HaBrix

IJIAaHUPOBAHUS U
MPOBeACHUS (PU3HMUCCKUX
SKCIIEPUMEHTOB,
00paboTKU U aHAIN3a
OKCIICPUMEHTAJIbHBIX
JaHHBIX, OLICHKHU
MOTPELIHOCTEH, a TaKXKe
MPEACTaBICHUSA U
HHTEpIpETaIus
Ppe3ynbTaToOB B BUAC
OTYETOB U TPAPIKOB.

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIOANOTCA 3adadd BOCIIMTAHUA TapMOHUYHO
pa3BHTOﬁ, HanHOTHqHOfI 1 CoOHUaJIbHO OTBETCTBEHHOM JIMYHOCTH HAa OCHOBE TpaAUuIIUOHHBIX
pOCCHfICKPIX AYXOBHO-HPAaBCTBCHHBIX U KYJIbBTYPHO-UCTOPUUCCKUX IIGHHOCTGI;'I, MMpEaACTaBJICHHLIC

B TaOnuie 1.2.

Tabmuna 1.2 — I{eneBbie OpueHTHPHI BOCTIUTAHHS

BocnuTareabHbIe 321244

@®opMuUpOBaHUE LIEHHOCTel

[eneBble OpUEHTHPHI

®opMHUPOBaHUE HAYYHO

0 MMPOBO33PeHHUs U KYJbTYPbl MbIIJICHHUS

PasBurne no3naBaTeIbHOTO HUHTEpECa 1
CTPECMJICHUS K 3HAHUSIM

I'paxxmaHCTBEHHOCTH
CozupaTenbHblil TPy
Bs3aumonomoris u
B3aMMOYBa)KECHHE

I[I/ICHI/IHJ'II/IHI/IpOBaHHOCTI)
HacroiuuBocTh U ynopcTBO B
JIOCTHXEHUH LIETH
YMenue peduieKcupoBaTh
CucteMHOE MBIIIIEHHE
I'nbxocTh MBIIUICHUS
KpeatnBHOE MbIIUICHHE
CnocoOHOCTh HAXOIUTh,
aHATN3UPOBATh U
CTPYKTYPHUPOBATh
nHPOPMALIHIO
JIro603HaTETHHOCTH
IIupokuii Kpyrozop

MBIIJICHUA

q)OpMI/IpOBaHI/IC OCO3HaHus ICHHOCTHU
HAayYHOI'0O MUPOBO33PEHUSA U KPUTUICCKOI'O

Hcropuueckas namsTh u
MIPEEeMCTBEHHOCTH MTOKOJICHHIA
[Ipuoputer 1yXOBHOrO HaJ
MaTepUATbHBIM

Bricokue HpaBCTBEHHBIE
Hcabl

‘YmMenue pedrekcupoBartb
CucTeMHO€E MBITIIIEHUE
I'ubKoCTH MBITIICHAS
KpeatuBHoe MbInICHHE
JIro603HATETHHOCTD
IMupoxwuit kpyrozop
OMOIMOHATBHBIN HHTCIUICKT




(I)OpMI/IPOBaHl/Ie KOMMYHHMKATHUBHBIX HABBIKOB M KYJbTYPbI 00IIEeHUA

®dopMupoBaHHe HABBIKOB ITyOJIMYHOTO
BBICTYIJICHUS U NIPE3EHTAIM CBOUX HIeH

JlocTOUHCTBO

CozunaTenbHblil TPy
Bzaumonomoris u
B3aUMOYBAKCHHE

OTBETCTBEHHOCTh
J1006poskenaTenbHOCTh |
OTKPBITOCTh
KommyHnHnkaGenbHOCT
AKTHBHAas KU3HEHHAsS TIO3ULINS
YyBCTBO COOCTBEHHOTO
JIOCTOMHCTBA U CAMOYBa)KEHHE

2 MecTo aucuMimiinHbl (MoayJs) B crpykrype OITIOII

OTHeceHMe IUCLUIUIMHBI K o0s3arenbHOW uactu bioka 1 Jlucuuniausasl (Moxynn)
ydyeOHOro IiaHa onpeaensercs crnenudukoi u muccuerr BBIY, a Takke ocoOeHHOCTSIMHU
B3aumozeiicteust BBI'Y ¢ pblHKOM Tpyaa U permoHanbHbIMU TPeOOBaHUSIMU, BbIPA)KEHHBIMH B
pe3yibTarax 00pa3oBaHUs U KOMIIETEHIUAX.

BxogHpIMu TpeOOBaHUSAMH, HEOOXOIUMBIMHU Ui OCBOCHUS TUCIMILUIMHBI, SBIISETCS

HaJIM4Yue 'y 06yqafomnxc;1 KOMHGTGHHI/Iﬁ,

o0Opa3oBaHusl.

3. O0bem AuCHUNIMHBI (MOAYJIS)

cOpPMUPOBAHHBIX Ha TMPEABLAYIIEM YPOBHE

O0bemM UCHUIUIMHBI (MOAYJSl) B 3a4ETHBIX EIWHHUIIAX C YKa3aHHUEM KOJIMYeCTBa
aKaJeMHYECKHX YacOB, BBIIEICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (O BUIaM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/EH B TabauLe 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIUITITUHBI

Tpyac- O06beM KOHTAaKTHOI paboThI (Jac)
€MKOCTb
Cemectp
Hasparme (Dg pMe-‘ Hactp, I/I(?I(iO) AynuropHas Bueayu- CPC (D;)'IPM_a
OIIOIT BO ovyHe VII TIH KYPe yATopHa TOpHast arrec
HUS (3P0, GE) Beero Talunl
0390) o
nek. | npak. | ma6. | ITA | KCP
23.03.01
Tg::;?;;;;;x 3@0 B1.B 1 3 17 8 8 0 1 o | a1 5
HPOLIECCOB
23.03.01
ponenopnny | 300 [ BB |2 s | v |s s |o|1]|o]|al| o>
HPOLIECCOB

4 CTpyKTypa U coiepKaHue IMCUMILIHHBI (MO1YJIs1)

4.1 CTpykTypa nucuunjinHbl (MoxyJs) nist 300

Temarnueckuil IaH, OTPAKAIOUIUI COJAEp)KAaHUE AMCLMILIMHBI (IEPEYEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 110 BUJIaM Y4E€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIJIaHOM, NpHUBeJieH B Tabmuie 3.1
Tabnuma 3.1 — Paznensl TUCHUIUIMHBL (MOAYJIs), BUABI yU€OHOM AeATeIbHOCTH U (OPMBI

TeKymero Koutpoius ains 300

| Ne | Hazpanue Tembl |

I Kom-Bo yacoB, OTBEIEHHOE Ha

I Dopma I




Kog pe- TEKYIIEro KOHTPOJIS
3ynbTara Jlex [Ipakr JIa6 CPC
00y4eHust
1 cemecTp
1 | Mexarmxa PJ1, 4 4 0 45 TeCT, KOHTPOJIbHAs
i P, PJI3 patora
2 MonekynspHas Gpu3nka u P11, 4 4 0 46 TECT, KOHTPOJIbHAS
TEPMOJUHAMUKA PJ12, P/13 paboTa
2 cemecTp
P/1, TECT, KOHTPOJIbHAS
1 | DnexrpuuecTBoO PII2, P13 4 4 0 30 pabota
PJ1, TeCT, KOHTPOJIbHAs
2 | Maruerusm I, PI3 2 2 0 30 pabota
PJ1, TeCT, KOHTPOJIbHAS
3 | Omruka PI2. P13 2 2 0 31 paGora
HTtoro no Tabéauue 16 16 0 182

4.2 Copep:xanue pa3aejoB U TeM JUCHUITUHBI (Moayas) aasa 3O

1 cemecTp

Tema 1 Mexanuxka.

Conepxxanne Ttembl: 1.1. Kunemaruka. OcHOBHble NOHATUA MeXxaHMKU. [lyTe u
nepemenieane. CKOpocTb. YcKopeHue. Y CKOpPeHHE MpU KPUBOJUHEHHOM JIBMKEHUH. 1.2. Buabl
MEXaHUYECKOTo BMXKeHUs. BpamartenbHoe aBuxkeHne. OCHOBHbBIE XapaKTEPUCTUKU. J(MHaMHKa.
IlepBbiii 3akoH HbtoToHa. Btopoit 3akon Helorona. Tperuit 3akoH HeroTona. 1.3.
OyHnamMeHTalnbHble  (QU3MYEeCKHe  B3aUMOJEWUCTBUA. [ paBUTAIMOHHOE  B3aWMOJEHCTBUE.
DneKTpoMarHuTHoe B3aumojeicTeue. CuibHOe W cinaboe B3aummonenctBus. 1.4. 3akoHbI
COXpaHeHHUs B MexaHuke. Mexanudeckas sHeprusi. Kunernueckas sneprust u pabora. MomHoCTb.
KoncepBarusnbie cunbl. HexoncepBatuBHbie cuiibl. [loTenmnumanbHas sHeprusi. CBsizb MEXIy
MOTEHIMAIBHOM SHEPrUel U CUIION. 3aKOH COXpaHEHUsI MEXaHU4YecKou 3Heprun. mnynsc. 3akoH
COXpaHEHUs UMITYJIbca. AOCOIIOTHO yNIpyTrHil 1 Heynpyrui yaap. 1.5. Mexanuka TBeporo Tena.
Lentp nnepuuu. MomeHT cuibl. MoMeHT umnyiabca. MoMeHT nHepuuu. CBsi3b MOMEHTA HHEPLUHU
¥ MOMEHTa uMitysbca. OCHOBHOE ypaBHEeHHE JUHAMUKH. [IpuMepsl pacueta MOMEHTa WHEPIUH.
Teopema ['toiirenca-1lteitnepa. Kunetnueckast sneprus tBepaoro tena. Pabora npu BpaiieHUH
TBepaoro Tena. OmnucaHWe TMOCTYMAaTebHOTO W BpamaTeslbHOro nBwkeHus 1.6. OCHOBHBIE
MOHATUS U 3aKOHBI THAPOA’POMEXAHUKHU. YpaBHEHHE HEPA3PBHIBHOCTU. YpaBHeHUE bepHymu.
Bszkocts sxxunkocreil. 3akon Ctokca.

@opMBl U METOJIBI TPOBEACHHS 3aHITUN MO TeMe, MPUMEHsSEeMble 00pa3oBaTeNbHBIC
TEXHOJIOTHH: CTaHJapTHbIE 00pa30BaTENIbHbIE TEXHOJIOTUH.

Buabl caMocTOsATENBHOM MOATOTOBKU CTYIEHTOB MO TEME: MOATOTOBKA K MIPAKTUYECKOMY
3aHSTHIO.

Tema 2 Monexkynaprnas usuxka u mepmoOuHamuKa.

Copepxanne Templ: 2.1. OcHoBuble moHsaTus MKT. Temmneparypa. H3ompoueccsl.
VYpaBHEHHE COCTOSIHHSI HJ€albHOTO Ta3a. YpaBHeHue MenjaeneeBa-Knaneiipona. OcHOBHBIE
BbIBOABI MKT. OcnoBHoe ypaBHenue MKT. 2.2. Peanbnbie ras3pl. SIBieHus mnepeHoca.
Tepmonnuamuka. OcHoBHbIE mNOHATHS. [lepBoe Hadao TepMOAMHAMHUKHU. TeEIIOeMKOCTb.
Anunabatnueckuit mpouecc 2.3. Ilonutponumueckuit mporecc. IIpuMmeHeHne mepBoro Hauana
TEPMOJMHAMHUKU K H3ompolreccaM. Bropoe Hauano tepmonuHamuku. OHTponwus. [Ipobiema
TEIJIOBOM CMEPTH BCEJIEHHOM. TpeThe Hayano TepMOJIUHAMUKHY.

@®opMbl U METOJIbI NPOBEJCHHS 3aHITUH MO TeMe, NMpUMEHseMble OO0pa3oBaTeNbHbIE
TEXHOJIOTUH: CTaH/IapTHbIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

Bunel camocTosTenbHOM MOATOTOBKH CTYACHTOB 10 TEME: MOJAr0TOBKA K MPAKTUYECKOMY
3aHSTHIO.



2 cemecTp

Tema I Dnexmpuuecmao.

Conepxxanue TeMbl: 1.1. DnekTpocTaTuka. DIEKTPOCTATUYECKOE IMOJe. DIEKTPUUECKHUI
3apsia. CBOMCTBA ANEKTPUUYECKUX 3apsi10B. XapaKTEPUCTUKU dIIEKTPUUECKOro 1mosist. CBA3b MEXay
HAIPSDKEHHOCTBIO M MOTEHLMAIOM. DJIeKTpuueckuil qunoise. 1.2. Cuna Toka. [1lnoTHOCTh TOKa.
B3anmocBs3p CKOpOCTH HaNpaBIEHHOTO IABMKEHUS 3apsfOB U IUIOTHOCTH Toka. HampspbkeHue.
ConportuBieHue. YcCIOBHUS IPOXOXKIEHUS IIOCTOSIHHOIO 3JIEKTpUYecKoro Toka. IloHsatue
ANEKTPOABIKYILEH cuibl. HanpsbkeHue 1 yyacTKa HEenu MOCTOSIHHOTO Toka. 3akoH Oma st
yuacTka 1enu. 3akoH Oma Juis 3aMKHYTOW ILenmu B WHTEerpalibHON Qopme. 3akon Oma s
3aMKHYTOM 1ienu B nuddepennuanpHoi popme. 1.3. Pazeriennsie nenu. [IpaBmia Kupxroda.
PaGora u momHocTh TOKa 1is ydactka nenu. MHrerpanbublii 3akoH J[xoyns-Jlenna. 3akon
xoyns-Jlenua B quddepenunansHoii hopme. [lonesnas u nonHas pabota UCTOYHUKA TOKA.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTeNIbHbIC TEXHOJIOTUH.

Bupl caMOCTOSATENBHOM MOATOTOBKH CTYIEHTOB IO TEME: MOJAr0TOBKA K MPAKTHUYECKOMY
3aHATHIO.

Tema 2 Maenemusm.

Conepsxanne Temsbl: 2.1. MarautHoe niosie. JlelictBue MarHuTHOTO nosist. OnbIT Dpcrena.
3akoH Ammnepa. MarHuTHbIH MOMEHT. MarHuTHas MHAYKUMS. JIMHUM MarHUTHOM WMHIYKUUU.
MukpoToku U MakpoToku. HalpsokeHHOCTh MarHMTHOTO 1OJsl. MarHUTHBINA NOTOK. 2.2. 3aKOH
buo-Casapa Jlannaca. Cuna Jlopenna. Cuna Ammnepa. Teopema Octporpanckoro-I'aycca. Pa6ora
M0 TIEPEMEIICHHIO TPOBOIHUKA C TOKOM B MATHUTHOM I10J1€. 2.3. DJIEKTpOMarHuTHasi UHIYKITHSI.
[TpaBuno Jlenna. Tpancdopmaropsl. I'eHepaTopsl. YpaBHeHUs: MakcBea.

@®opMbl ¥ METOABI MPOBEICHUS 3aHATUH MO TeMe, MPUMEHsAEMble 00pa30BaTEIbHbIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTeNIbHbIC TEXHOJIOTHH.

Buapl caMocTOsTENHHOM MOTOTOBKU CTYIEHTOB MO TEME: MOATOTOBKA K MIPAKTUYECKOMY
3aHSTHIO.

Tema 3 Onmuxa.

Copepxanne tembl: 3.1 TloHATHS reomMeTpuuecKold ONTHUKU. 3aKOHBI I€OMETPUYECKON
onTtuku. JIuH3a M ee OCHOBHBIE 2/EMEHTHI. Xof Jiyded B nuH3e. DOKYCHOE paccTOsHUE U
onTHYecKas cuia JuH3bl. @opmyia ToHko a3k 3.2 [Tnockoe 3epkarno. Chepudeckoe 3epKao.
[Tpenomnsromas  npusMma.  [InockomapamnensHas — miuactuHa. 3.3 MHTepdepenuus.
WnTepdepeHinonHas kKapTHHA. YCIIOBUE MMHMMyMa U MakcuMyma uHTepdepeHuuu. Pacuer
UHTEPPEPEHIIMOHHON KAapTHHBI OT JIBYX HCTOYHMKOB. MHTepdepeHLuss B TOHKUX IUICHKaX.
Koneuia Heiorona. 3.4 Judpaxmus cera. Hudpakuus PpayHrodepa Ha OJHOW IICIIH.
Hudpakuuonnas pemerka. 3.5 INonspuzanus. [lonspusaropsl U aHamu3aTopbl. 3akoH Maioca.
3akon bprocrepa. 3.6 Jlucnepcus .

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHbIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.

Bunel caMocToATENbHON MMOATOTOBKH CTYAECHTOB 10 TEME: MTOATOTOBKA K IPAKTUYECKOMY
3aHSTHIO.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

B xone wu3yyeHuss JaHHOW JUCHMIUIMHBI CTYAEHT CIyHIAeT JIEKIUU W BBIIOJIHSET
npakTuyeckue pabotel. IIpu moAroToBke K MPakTUYECKUM 3aHATHSAM CTYIEHT CaMOCTOSITEIbHO
U3y4yaeT yuyeOHYI0 JTUTepaTypy, HCOOXO0AUMYIO ISl BBITOJHEHHS paOOThL. J{Jsi MOMOIIN CTYIEHTY
B OCBOEHHM TEOPETHYECKOro MarepHaia (JEKIHOHHBIX 3aHATHH) MPEeIyCMOTPEHbI PErysspHble
KOHCYJIbTAallMM BEYILEr0 IIpenogaBaTess

OOyueHue CTpOUTCsl C IPUMEHEHUEM AKTUBHBIX U MHTEPAKTHBHBIX METOZOB OOyuUEHHUS.
N3ydyeHne TeOpeTHYECKOro MaTepuasna JUCLUIUIMHBL Ha JEKIUOHHBIX 3aHATHSAX IPOUCXOAMT C
UCIIO0JIb30BaHUEM MeIMa-000pyJ0BaHUS.

IIpy wu3yuyeHuum JaHHOM JUCHMIUIMHBL B COOTBETCTBUM C TpedoBanusmu OIOC
BO npuMeHsI0TCSI MHHOBAIIMOHHBIE TEXHOJOTUH O0Y4YEHNUs, Pa3BUBAIOIINE HABBIKM KOMaHIHOMN
paboThl, MEXJINYHOCTHOM KOMMYHUKALIUM, MPUHITUS pELICHUH, JMIEPCKUE KadecTBa.
[IpenoaBanve JMaHHOW JTUCHMIUIMHBI YYUTHIBAET PErHMOHAIBHYIO M MPO(PECCHOHATbHYIO
cnennuky JlambHEBOCTOUYHOTO pETMOHA MpPH peaTH3alMHd COJEpKaHWSA O00pa3oBaHUSA U
(bopMHpOBaHNN KOMITETEHLIMH BBITYCKHUKA, onpenensemMbix HacTosmmM OI'OC BO.

B mpomecce  paboTel  Hag  cuTyauusMu @y oOydaeMbix  (opMHpYeTCs
KOHKYPEHTOCIIOCOOHOCTb, Pa3BUBAECTCA NEPCOHaJbHAs W KOJUIEKTHBHAs OTBETCTBEHHOCTb,
HUTU(YIOTCS TUIHOCTHBIE IEHHOCTH M YCTaHOBKH.

3agaHus 1J1 CaMOCTOSITENIbHONU PabOThI CTYAEHTOB:

Ananusz gusuueckux paxmopos pucka Ha npoussoocmee (Icce uiu 00KNao).

3aganue: BeInmosHUTh aHanu3 OAHOTO U3 Qu3MuecKkuXx (HakTOpoB pUCKa (MEXaHUYECKUE,
TEIUIOBbIE, AJIEKTPOMAarHUTHbIE WM  paJMALMOHHbIE BO3ACHCTBUS) HA  KOHKPETHBIX
IPOM3BOJICTBEHHBIX O0BEKTAX U OLIEHUTH €r0 BIMSHUE Ha O€30aCHOCTb KHU3HEIEATEIbHOCTH.

O6beM: 5-7 crpaHull.

Pexomenpanuu: Vcnonb3oBaTh NPUMEpPbl U3 peaIbHOW MPOM3BOJICTBEHHOM MPAKTHKH,
ONMMpAasiCh Ha 3aKOHO/IaTENIbHbIE 1 HOPMAaTUBHBIE aKThl B 00J1aCTH OE30MACHOCTH TPY1a U OXPAHbI
OKPYXKarOILEeH Cpebl.

Pacuem mennousonayuu ons npouz00CmeeHHbIX NOMeUujeHU:

3anaHue: BBIMONMHUTH pacyeT TEIUIOM3OJSIIMM U1 IPOU3BOACTBEHHOIO IOMELICHMS,
YTOOBI CHU3UTh TEIUIOBOE BO3/EHCTBHE HAa PAOOTHUKOB U YJIYULIUTh YCIOBUS UX TpyAa. YUecTh
XapaKTEpUCTUKU MaTEpUAJIOB U TEIUIONPOBOIHOCTD.

O6beM: 5—6 cTpaHUI] pacu€TOB U aHATIN3A.

Pexomennanuu: Mcnonb3oBaTh TabuuIbl GU3NYECKUX CBOMCTB MaTepHalIOB U (HOPMYJIbI
pacuera Teruionepenauu. [IpuBecTr mnpuMepbl U3 pealbHbIX CUTYyallud, CBS3aHHBIX C
HE00XO0IUMOCTBIO TETIIIOU30JISAILUH.

Mooenuposanue  pacnpocmpanenus — 31eKMPOMASHUMHBIX — NoOJel  (NpaKmuieckoe
3a0aHue).

3ananue: IlpoBecTn MoAETMpPOBaHUE PACIPOCTPAHEHUS! 3JIEKTPOMATHUTHOTO TMOJS C
MOMOIIBIO CIIEHUATM3UPOBAHHOIO TMporpaMMHoro obecnedenus: (Hanpumep, MATLAB wmu
COMSOL). Ouenuts BIusiHUE Ha paOOTHUKOB B MPOU3BOACTBEHHBIX YCIOBHSIX.

O6wem: OTU€T MO pe3ynbTaTaM MOJICIUPOBAaHUS — 6—8 cTpaHuIl.

Pexomenpanuu: M3yuuth mporpaMmbl JUisi MOAETUPOBaHUS (U3WYECKUX MPOLECCOB,
03HAKOMUTHCS C MapaMeTpaMH IEKTPOMArHUTHOTO 110JIs, BBIOpATh UCXO/IHBIE TaHHBIE HA OCHOBE
peasbHbIX YCIOBHM U CTaHAAPTOB 0€30IaCHOCTH.

Dkonozuueckas oyeHKa 6030elCmeus paouayuoHHbIX PaKmopos Ha OKPYACAIOWYIO Cpedy:

3ananue: BbIMOMHUTE OLIEHKY paAHallMOHHOTO ()OHA B KOHKPETHON IPOM3BOJCTBEHHON
30HE, ONPEAEIUTh JOMYCTHUMBIE MTPeIebl I padOTAIONIMX COTPYIHUKOB U BO3MOXHOE BIIUSHUE

Ha OKPY)KAIOIIYIO CPELy.



O6wem: 5-7 crpanu.

Pexomenpamuu: [lpumeHsATh 3HAHUS 1O PaJAUANMOHHON OE30MACHOCTH, HMCIIOJIB30BATh
OTKPBITHIE UCTOYHUKHU U 0a3bl JAHHBIX O HOPMATUBAX MPEIEIIBHO JOMYCTUMBIX BO3CHCTBUH.

Hccnedosanue akycmuyeckux 0H U WyMOB020 8030€liCMBUsL HA Yel06eKA:

3ananue: BBIMOMHUTE pacdyeT ypoBHS 3BYKOBOT'O JIABJICHUSI B paboyeil 30HE, HCIOIb3Ys
3aKOHBI aKYCTHKH. OLIEHUTh BpEIHOE BO3/AECHCTBHE IIyMa U IPEJIOKUThH CIOCOOBI €10 CHUKEHHUSL.

O0wem: 4-5 crpaHull ¢ pacyéTaMu U BHIBOJIAMH.

Pexomenpanuu: Mcnonb3oBatk (GopMysibl Ul pacyeTa ypoBHS IIyMa, U3yYUTh METOJbI
3BYKOHM3OJISIIMM M TOJ00paTh MEpbl CHIDKEHHS IIIYMOBOTO BO3JCHCTBHS B COOTBETCTBHH C
HOPMAaTHUBHBIMU JOKYMEHTaMH.

Hccneoosanue 3aKkono8 mepmMOOUHAMUKU U UX NPUMEHeHUue Oas  NOGbIUEHUs
9Hepeo3ppexmusHocmu.

3ananue: M3y4uTh BTOpOE HAa4aIo0 TEPMOIMHAMHUKH U IPEUIOKUTH BAPUAHTHI TOBBIIICHUS
9HEprodpPEeKTUBHOCTH HAa KOHKPETHBIX MPOU3BOJCTBEHHBIX 00ObEKTaX.

O6wem: 5-6 crpanu.

Pexomenpanuu: Onuparbcsi Ha JaHHbIE U3 NPOU3BOACTBEHHOM IPAKTUKH, NPUMEHATh
(OpMyITBI SHTPOIIHMH U TEIUIOBOTO OaslaHca JJisi OLEHKU HEprod(h(HeKTHBHOCTH.

Metoanyeckre peKOMEHIAUK JIsl BBITOJIHEHHS 3aJaHHH:

[InanupoBaHue BpeMeHHU:

PaznenuTte Bpemsi Ha BBIOJHEHHE KaXKJOTO 3aJaHUs IO HENeNsM, YYUThIBasg 00beM U
cioxHOCTh. Pekomenayercs ynensatb 10—12 yacoB Ha Kaxaoe KpyNHOE 3ajjaHue (Harpumep,
pacyeT TEIUIOU30JIALUHN WIN MOJIEIMPOBaHUE), U 5—6 YacoB HAa MEHEe TPYI0EMKHE 3a/1aHus, TAKHE
KaK 9CCe WM aHaJIH3.

ITouck NCTOYHUKOB:

Hcnonp3yiite HayuHble 0a3bl JaHHBIX, HOpMaTUBHbIE J0KyMeHTHI ([TOCTs1, CHullsl, ITYD
U T.1.), @ TaKKe yyeOHble T0coOUs U JIeKIMU. 3aaHusl JOKHBI OCHOBBIBATHCS HAa IPOBEPEHHBIX
UCTOYHUKAX.

Pabota ¢ nporpaMMHbIM o0ecTIeYeHHEM:

Ecnmu 3amanue TpeOyeT NMpUMEHEHHs BBIYMCIUTENFHOW TEXHUKH WM MOJICIHPOBAHUS,
3apaHee O3HAKOMBTECh C MPOTrPaMMHBIM oOOecriedeHrueM. BBINOIHUTE HECKOJIBKO TECTOBBIX
3aaHuid, 4TOOBl HAyYUTHCS pPadOTaTh ¢ WHTEp(heicoM MporpaMMbl M TPAaBUIBHO BBOAHTH
UCXO/IHBIE JaHHBIE.

B3anmoaeiicTBue ¢ mpenoaaBareieMm:

PerynsapHo obGcyxaaiiTe pe3yabTaThl ¢ IpernojiaBaTeseM, OCOOCHHO B CIyyae CIIOKHBIX
pacyeTHBIX 3a/lad WM MOJEIMPOBAaHUSA. DTO MOMOXKET U30eXaTh OMMOOK M KOPPEKTHPOBATH
HarpaBiIeHus pabOThl HA PAaHHUX JTarax.

Odopmienue oT4€TOB:

Kaxnplif oT4éT NOKEH cojepXaTb TUTYJIbHBIM JIMCT, KpaTKoe BBEICHHE B 3ajady,
TEOPETUYECKYIO0 YacTh, Pacy€Tbl WM MOJEIMPOBAHUE, BBIBOJABI M CIIMCOK HCIOJIH30BAHHOU
autepatypsl. CoOmronaiite TpeGoBaHUSA K 0)OPMIIEHHUIO, YCTAHOBIEHHBIE BY30M.

AHaNm3 MOTYYEHHBIX TaHHBIX:

ITpu BBIOTHEHUH pAaCcUeTOB WM MOJIEIMPOBAHUS BaXKHO MIPOBOAUTH KPUTHUECKUI aHATTU3
MOJTYYCHHBIX PE3yJIbTATOB U COOTHOCHUTh MX C TEOPETUYECKHMHU 3HAHUSMHU W HOPMATHBAMH.
BbIBOIBI 1OKHBI OBITH 0OOCHOBAaHHBIMH U COITOCTAaBUMBIMU C MIPAKTUYECKHUMHU YCIOBUSMHU.

5.2 OcoOeHHOoCTH OpraHu3anuy OO0y4YeHHs M JMI ¢ OrPAHHYEHHBIMHM BO3MOXKHOCTSMH
310POBbS 1 HHBAJIUI0B

[Tpu HeoOXx0MMMOCTH 00YYAIOIIMMCS U3 YUCIIA JIUIL C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBbSI U MHBAIUIOB (I10 3asBIICHHIO O0YYAIOIIErocs) MPEI0CTaBIsSeTCs yueOHas
uH(pOpMalKs B JOCTYNHBIX (pOpMax ¢ y4eTOM UX UHAUBUAYAIBHBIX MCUXO(U3UIECKUX
0COOEHHOCTEIA:



- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeTMUeHHBIM IPH(PTOM; B hopme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3JIEKTPOHHOTO TIOKYMEHTA,
WHJUBHyaJIbHbIC KOHCYJIbTAllUM C IIPUBJICYCHHEM CYpAONEPEBONUYNKA; HWHAVBUIYAIbHbIE
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOI'O JOKYMEHTA; UHAUBUYAJIbHBIC 3a1aHNs, KOHCYJIbTALMU U JP.

6 ®oHT OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUN TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAaHUPYEMBIM pe3yiabTaTaM OOy4eHHUs II0
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJIMYECKHE MaTepHabl, ONpPEeIIOINe IPOLEIyphl OLCHUBAHHUA 3HAaHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAMMBIE JIIsl OLICHKU 3HAaHUH, YMEHUH, HABBIKOB
U XapaKTepusymomue odTanbl (OpMHpPOBAaHMS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaTenbHON MPOrpamMMmBel, TipeAcTaBieHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Casennes, U. B. Kypc o0ueit pusuku. B 3 tomax. Tom 1. Mexanuka. MosexynspHast
¢duzuka : yueOnuk s By3o / U. B. CaBenbeB. — 20-e uzn., crep. — Cankr-IletepOypr : Jlans,
2025. — 436 c. — ISBN 978-5-507-52151-7. — TekcT : 3neKTpOoHHBIH // JIaHb : AIEKTPOHHO-
oubnmuoreuynas cucrema. — URL: https://e.lanbook.com/book/440105 (mata oOpamieHus:
17.06.2025). — Pexxum pocTyna: AJisi aBTOPH3. MOIb30BaTEIICH.

2. CasenbeB, 1. B. Kypc ob6meit ¢uszuku. B 3 tomax. Tom 2. DnektpudecTtBo H
maraetn3M. BomHbl. OnTrka : yaeOnuk 11 By3os / M. B. CaBenbeB. — 18-¢ u3n., crep. — CaHKT-
[TerepOypr : JIanp, 2024. — 500 c. — ISBN 978-5-507-51528-8. — TekcT : 31ekTpoHHbIi // JlaHb

ANEKTPOHHO-O0MONMMoTeunast cuctema. — URL: https://e.lanbook.com/book/422636 (nmata
obpamienus: 17.06.2025). — Pexxum gocrtyna: Ajsi aBTOPH3. MOJIb30BaTENCH.

3. Tpodumona, T. 1., OcHoBbl (u3nku. BomHOBas M KBaHTOBas ONTHKA : ydeOHOE
nocob6ue / T. U. Tpodumosa. — Mocksa : KnoPyc, 2023. — 215 c. — ISBN 978-5-406-11447-6.
— URL: https://book.ru/book/953489 (nata oOpamienus: 18.06.2025). — TekcT : 3JIeKTPOHHBIH.

4. Tpodumosa, T. U., OcHoBel ¢u3zuku. Mexanuka : yuebHoe mocobue / T. W.
TpodumoBa. — Mocksa : KuoPyc, 2021. — 220 c¢. — ISBN 978-5-406-04802-3. — URL:
https://book.ru/book/938076 (nara obparenus: 18.06.2025). — TekcT : AIEeKTPOHHBIN.

5. Tpodumona, T. U., OcHoBel ¢usuku. MonekyndpHas ¢usuka. TepmonnHaMuka :
yuebHoe ocobue / T. Y. TpodhumoBa. — Mocksa : KauoPyc, 2021. — 180 c. — ISBN 978-5-406-
04727-9. — URL: https://book.ru/book/938041 (mata obOpamenus: 18.06.2025). — Tekcer
JJIEKTPOHHBIN.

6. Tpodumona, T. U., OcHOBBI Pu3UKU. DIEeKTpoANHAMIKA : yaeOHoe mocooue / T. U.
TpodpumoBa. — Mocksa : KuoPyc, 2023. — 270 c. — ISBN 978-5-406-11448-3. — URL:
https://book.ru/book/953490 (nata o6pamenus: 18.06.2025). — TeKkcT : 37€KTPOHHBII.

7.2 Jlonoanumenvhas numepamypa

1. Cumyxun, /1. B. O6muii kypc ¢pusuku : yueOHoe mocobdue : B 5 Tomax / J[. B. CuByxuH.
— 6-e m3a., crepeor. — Mocka : OUSMATIIUT, 2021 — Tom 2 : TepmoauHamuKa M



MonekyispHas ¢usuka — 2021. — 544 c¢. — ISBN 978-5-9221-1514-8. — Texkcr :
AJICKTPOHHBIN // Jlanb : AIIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/185719 (mata oOpamenus: 17.06.2025). — Pexum poctyma: as
ABTOPH3. MOJIb30BATEIICH.

7.3 Pecypcor ungpopmayuonno-menexommynukayuonnou cemu '""Humepnem',
6Kn04an npogeccuonanvhovie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-CRPAGOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. DnexkrpoHHO-OMONMHOTEeYHas cuctema "BOOK.ru"

2. DnextpoHHO-OMOMMoTeyHas cucrema "JIAHB"

3. Open Academic Journals Index (OAJI). IIpodeccuonanbruas 6a3za naHHbIX - Pexxum
nocryna: http://oaji.net/

4. Ilpesunentckass Oubnmoreka wuM. b.H.Empmuna (06a3a 1maHHBIX —pa3IMYHBIX
npodeccuoHanbHbIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

5. HudopmanmonHo-crnpaBoynas cuctema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJIOTHI, UCMOJIb3yeMbIX NMPH OCYILECTBJIEHUM 00pa30BaTEIbLHOIO
npouecca no JMCUMIVInHe (MO1YJII0), BKJIKYAsl MlepevyeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000pPYIOBaHUE:

e MynbTUMenUiHBIH KOoMIUIEKT Ne2 B cocraBe:mpoekrop Casio XJ-M146,5kpan
180*180,kperuieHre MOTOJIOYHOE
e CricremMa ayIMOBH3YyaIbHOTO MPEICTaBICHUS HH(POPMAIHH

IIporpamMmmHoOe obecneyeHue:

e Microsoft Office Professional Plus 2013 Russian
e Microsoft Windows Professional 7 Russian
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

23.03.01 «Texnonorus
TPAHCHOPTHBIX MPOLIEC
COBY»

(B-TT)

OIIK-1 : CnocoGeH mpuMeHSTh eCT
€CTBEHHOHAYYHbIE U OOIICHHKECHED
HbIE 3HAHMSI, METO/IbI MaTeMaTH4eC
KOT'0 aHaJIn3a U MOJEINPOBAHUS B
npodeccrHoHANBHOI JeSTeIbHOCTH

OIIK-1.1k : IIpumeHseT eCcTeCTBEHHOHAYYHBIE 3
HaHMUS KaK COBOKYITHOCTb ITO3HAHUsI 0OBEKTUBH

BIX 3aKOHOB ITPHUPOJIBI M COJCHCTBYET MX MPAKTH
YEeCKOMY MCIIOJIb30BAHMIO /ISl peleHus npodec
CHOHAJIbHBIX 33/1a4

KomrmeTeHiust cunraercsi ChOpMUPOBAHHOW HA JAHHOM 3Talle B CIy4ae, €CIIH IMOJTyYCHHBIC
pe3ynabTaThl OOYYeHHs [0 JUCHUIUIMHE OLICHEHBI IOJOXKHUTENbHO (JMana3oH KpPHTEPHEB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIOY, KOTIHUIHOY).
B ciydae OTCYTCTBUSI IOJIOKUTEIBHON OIIGHKH KOMIICTCHLUS HAa JAHHOM JTalle CYUTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerennus OIIK-1 «Crioco6eH npuMeHsTh €CTECTBEHHOHAYYHbIE U
0O0I1enHKEHEPHbIE 3HaHUS, METO/Ibl MATEMaTUYECKOTO aHaJIN3a U MOJIEIMPOBAHUS B
pohecCuOHAIbHOM e TEIIbHOCTI

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbraThl 00y4eHuUs 10 TUCIUILIMHE
Kox n popmymuposka uupuxar | Ko | Tu Kpurepun onieHnBaHus pe3yiabT
opa JOCTWXeHHs KoMmereHnuu | A [ I aToB 0Oy4YeHUs
pe | pe Pesynprar
3- | 3-
Ta | Ta
OIIK-1.1k : [Ipumensiet ectecT . chopMupoBaBIIeeCS CHCTEMATH
OCHOBHBIX 3aKOHOB, TEOPHH H T
BEHHOHAYYHBIC 3HAHUS KaK COB L YecKoe 3HaHNE OCHOBHBIX 3aKO
PHHIIUIIOB KJIACCHYECKOH U COB .
OKYITHOCTb ITO3HAaHHS 0OBEKTHB . HOB, TEOPHH M NPUHIUIIOB KJIac
. peMEeHHOH (HU3UKH (MEXaHHKH, . .
HBIX 3aKOHOB IIPHPOIBI U COMei . CHYECKOH U COBpEMEHHOH (u3n
3H | MOJNeKyIsIpHOH (QU3NKH, TEPMO o
CTBYET X IpakTuueckomy ucn | PJI K1 (MEXaHWUKH, MOJIEKYJIIPHON
aH | AMHAMUKH, 3JICKTPOANHAMHUKH,
OJIb30BAHMIO JUIA pemmenns mpo | 1 . (bM3UKH, TEPMOJUHAMHUKH, JIIEK
ue | KBaHTOBOH (PU3HMKH), KOTOPHIE O o
(heccHOHATIBHBIX 3a71a4 TPOJMHAMUKH, KBAHTOBOH (H3H
MHCBIBAIOT IIPUPOJHBIC SBICHUS
K1), KOTOPBIE OMHUCHIBAIOT TIPUP
U [IPOLIECCHI B HHKEHEPHBIX CHC
OJTHBIC SIBJICHHS U MIPOLIECCHI B
TeMax.
WH)KCHEPHBIX CHCTEMAX.
c(hopMHUpOBaBIIIEECS CHCTEMATH
UCTIOJIB30BATh (pU3MUYecKre MOl | Yeckoe yMEHHE UCIIONIb30BaTh
y | e ¥ MaTeMaTHIeCKIE METOIbI ¢u3ugeckre MOAETH U MaTeMaT
PIT | we JUIS aHAJIN3a U PEIIeHus NPUKIT | WdecKre MeTOABI I aHalu3a u
2 | AAHPIX 32724 B WH)XCHEPHOW TP | peleHuns MpUKIaJHbIX 3a/a4 B
o aKTHKe, a TAKXKe JJIs ONMCAHUs], | MHXCHEPHOH MPaKTHKE, a TaKX
pacyera M IPOTrHO3a TOBEJICHHS | € ISt ONUCaHUsI, pacyeTa v Ipo
(DU3MYECKUX CHCTEM. T'HO3a NOBE/ICHUST (PU3MIECKUX
CHCTEM.
CcopmupoBasieecs: cucremar
IUITAHUPOBAHUS U IPOBeAEHUS ¢
MYECKOE BIIaJICHNE IIIAaHUPOBAH
N3UYECKHUX IKCIIEPUMEHTOB, 00
Ha HeM U TIpOBeJIeHHEM (U3UUECK
PI paboTKH ¥ aHAINM3a SKCTIEPUME
BEI HX OKCTIEPUMEHTOB, 00pabOTKO
3 HTAJIbHBIX JIAHHBIX, OIIEHKH IoT | .,
K M i ¥ aHAJTN30M SKCIEPUMEHTANb
peIIHOCTEH, a TaKXKe MPEICTaBI .
HBIX JIaHHBIX, OLIEHKOH MOTpel
€HUSI 1 UHTePIIPETALs] PE3YJIbT .
HOCTEH, a TaKXKe NMPEICTABICHH




B.

aTOB B BUJIC OTUYCTOB U rpadpmco

€M U I/IHTepHpeTaHI/Ieﬁ pe3yiibTa
TOB B BUJIC OTYCTOB U l"pa(l)I/IKOB

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILINHE (MOIYITIO)

Tabnuia 3amoyHgeTCs B COOTBETCTBHH C pazaenom |1 Pabodeil mporpaMmbl TUCITUTUTHHBI
(Momyst).

KonTtponupyemsle miaHUpyeMBbIe pe3
yIbTaTHl 00yUYeHUS

Kontponupyemsie TeMBI 1
WCLUIUINHEI

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

Texymuii KOHTPOJIb

IIpomerxyTouHas aT
TecTauus

3aouHas popma oOydeHHS

(bu3nYecKre MOJIENU U Ma
TEMaTHYECKHE METOMBI 1JT
s QaHAJIM3a U PELICHHs PU
KJIaJHBIX 3a]a4 B HH)XCHE
PHOI IPaKTHKeE, a TAKXKe
JUISL OTIMCAaHUs, pacueTa u
MIPOTHO3a MOBEAEHUs (HU3
HNYECKHX CHUCTEM.

1.1. Mexannka

Kontponsnas pador
a

P/l 3HAHHE : OCHOBHBIX 3aKOH KonrposnsHas paboT | Dx3aMeH B IUCbMEH
OB, TCOPHI U MPHHIIUATIOB a HOHt opme
KJIaCCUYECKOU U COBpPEME 1.1. Mexanuka
HHOU (U3UKH (MEXaHUKH, Tecr DK3aMeH B MUCbMEH
MOJICKYJISIPHON (QU3KKH, T HOH (opme
€PMOJIMHAMUKH, DJIEKTPO

N KonTponbHas paboT | Dk3ameH B MHCbMEH
JTUHAMUKHU, KBAHTOBOU (U i
a HOH (opme
3uKH), KoTophle onuchia | 1.2. MonekyinspHas ¢pusn p
IOT IPUPOIHEIE SIBICHUS Ka 1 TCpPMOJMHAMHUKA JKk3aMcH B MUChMEH
U TIPOLIECCHI B MHKEHEPH Tecr HOHt opme
BIX CHCTEMaX.
Kontponpras pabot | Dk3aMeH B MUCHMEH
a HOW (opme
2.1. DaeKTpUIecTBO
DK3aMeH B MUCbMEH
Tecr o
HOH (opme
KonTponbHas paboT | Dk3ameH B MHCbMEH
a HO¥ (hopme
2.2. MarneTusm
DK3aMeH B IUCEMEH
Tect o
HOW (hopme
KontpomnpHas paboT | Dk3aMeH B MUCHMEH
a HOW (hopme
2.3. OnTHka
DK3aMeH B TUChbMEH
Tecr o
HOH (opme
PJ12 YMeHue : UCIoIb30BaTh DK3aMeH B IHCEMEH

HOH (opme

Tect

DK3aMeH B IUCbMEH
HOW (hopme

1.2. MonexynsipHas Gusu
Ka U TePMOJAMHAMUKA

Konrponbnas pabor
a

DK3aMeH B IMCbMEH
HOH (opme

Tect

DK3aMeH B MHCbMEH
HOW (opme

2.1. DnexTpuuecTBoO

Kontpomnsnas pador
a

DK3aMeH B MHCbMEH
HOM (opme

Tect

DK3aMeH B IMCbMEH
HOH opme




2.2. MarueTtusm

Konrponbnas pabor
a

DK3aMeH B IMCbMEH
HOH (opme

Tect

DK3aMeH B ITNCHbMEH
HOH (opme

2.3. Onruka

Kontponsuas padot
a

DK3aMeH B ITNCbMEH
HOM (opme

Tect

DK3aMeH B MIMCbMEH
HOM (hopme

PI3 HaBbIk : 1anupoBanus U
TIPOBEJCHUS (PUBUUECKUX

9KCIEPUMEHTOB, 00padoT

KH U aHAJIN3a YKCIIEPUMEH
TaNbHBIX JaHHBIX, OUEHKH
MOTPEIIHOCTEM, a TAKXKE IT
pencTaBIEHUs U UHTEPIIP

€Talus pe3ylbTaToB B B

JIe OTYETOB U IpauKOB.

1.1. Mexanuka

Kontpomnbnas pabor
a

DK3aMeH B IMCbMEH
HOH (opme

Tect

DK3aMeH B ITNCbMEH
HOH (opme

1.2. MonexymsapHas ¢puzn
Ka M TSPMOJANHAMHKA

Kontponpuas padot
a

DK3aMeH B ITNCbMEH
HOM (opme

Tect

DK3aMeH B MUCHMEH
HOW (opme

2.1. DAeKTpUYeCcTBO

Kontpomnbnas pador
a

DK3aM€H B MUCHbMEH
HOH (opme

Tect

DK3aMeH B IUCbMEH
HOH (opme

2.2. MaraeTusm

Kontpomnbuas pabor
a

DK3aMeH B IUCBMEH
HOW (opme

Tect

DK3aMeH B MUCHMEH
HOW (hopme

2.3. Onruka

Kontpomnbnas pador
a

DK3aM€H B MUCHbMEH
HOH (opme

Tect

DK3aMeH B IUCBMEH
HOH (opme

4 Onucanue npoueaypbl OCHUBAHUA

KayectBo c(HopMUPOBAaHHOCTH KOMIETEHIMH Ha JAHHOM »JTale OIEHHWBAeTCsS 110
pe3yibTaTtaM TeKYIIUX U MPOMEXYTOUHBIX aTTECTAllMi MPH IMOMOIIY KOJINYECTBEHHON OLIEHKH,
BbIpa)K€HHOU B Oayutax. MakcumanbHas cymMMma 0ajuloB 1Mo JUCHMIUIMHE (Monyiro) paBHa 100

Oasam.

B kaxxmom cemecTpe MpeaycMOTPEHO IPOBEEHHE JIBYX TECTOB (MaKCHMalIbHOE KOJIMYECTBO
0aJToOB 3a OAMH TECT - 15) U ABYX KOHTPOJIBHBIX pabOT (MaKCUMaIbHOE KOJIMUECTBO OAIIJIOB 32
OJIHY KOHTPOJIBbHYIO paboTy — 15). Dx3ameH oneHnBaetcs B 40 6asios.

Bun yueGHOIi AesiTenbHOCTH Ouenotnoe cpefcTBo

Tect KontposnbHast pabota | Dk3ameH B nmucbMeHHOH hopme Htoro
Jlexuuu 30 40 70
IIpakTudeckme 3aHsAThS 15 15
CamocrosiTensHas pabora 15 15
Htoro 30 30 40 100

CymMma 6amioB, HaOpaHHBIX CTYIEHTOM IO BCEM BHJIaM YUY€OHOH ACSATEIHPHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.




CymmMma Gano
B
0 TUCITAILIA

OrueHka 1o IPOMEK
yTO‘-IHOﬁ aTrecraiuu

XapaKTepI/ICTI/IKa KaueCTBa C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHI U

HE "
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIHI, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaa
or 91 10 100 «3a4TeHO» / » YCBOMII OCHOBHYIO JINTEPATYPY H 3HAKOM C JIOTIOTHUTENBHON JTUTEPaTypoil, pekoMe
«OTJINYHOY H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHSATH MPAKTUYECKHE 3aaHusl, MIPEe
YCMOTPEHHBIE TIPOTPaMMOii, CBOOOTHO OTEepUPYET MPUOOPETCHHBIMY 3HAHUSIMH, YME
HUSIMH, IPAMCHSICT MX B CHUTYaIUsIX TIOBBIIICHHOM CII0KHOCTH.
CTyIeHT eMOHCTpUPYET CHOPMUPOBAHHOCTD JUCIMIUTMHAPHBIX KOMITETCHIIHIA: OCHO
o1 76 10 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JJOIYCKAIOTCSl HE3HAYHTEIbHBIS (1LHI/I6KI/I, HETOUH
«XOPOLIO» OCTH, 3aTPYAHCHUsSI TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCe 3HAaHUI U yMEeHUIi Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TCHOY / Jie KOHTPOJIbHBIX MEPOTIPUATHH JJOIMYCKAFOTCS 3HAYUTEILHBIC ONIMOKH, TIPOSBIISICTCS O
ot 61 o 75 «YIOBJICTBOPHUTENh | TCYTCTBHE OT/ACIHHBIX 3HAHUHN, yMEHHI, HABBIKOB TI0 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMITCTCHIIUSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEIILHBIC 3aTPYIHCHHS TIPU ONICPUPOBAHU
Y 3HAHUSMH ¥ YMEHUSIMU TIPH WX TIEPECHOCE Ha HOBBIC CHTYAITHH.
«HE 3a4TCHOY /
ot 41 110 60 ey TOBICTBOPUTE V cryneHra He C(l)?pMPIpOB%HI:I JMUCHIUTUTHHAPHBIC KOMITCTCHITUH, TIPOSIBIISICTCS] HEI0C
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHOY»
«HE 3a4TEHO» /
JlucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposBIIseTcs MOJHOE MM HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 Ilpumepsbl TECTOBBIX 3aJaHUIA

Tect 1. Mexanuka
1. Bbioop oaHoro nmpaBwibHOro orBera. IlpaBu/ibHBIN OTBeT HANMUILUTE B BHUAE

OyKBBI.

Kaxkoe onpenenenne cOOTBETCTBYET MaTEPHAIIBHON TOUKE?

a) Teno, pa3MepoM KOTOPOTo MOKHO ITpeHeOpeyb B YCIOBUAX JaHHOM 3a/1auu.
0) Teno, nMeroliee TONbKO JTUHEIHBIE pa3MepPHI.

B) OOBEKT, AJI1 KOTOPOTO BaKEH €ro 00BEM.

r) Teno c GeckoHEeYHO MaJloil Maccoil.

2. Bbi0op ogHoro mpaBuiabHOro orBera. IIpaBMJIBHBIN OTBET HANMIIUTE B BHJE

OyKBBI.

Kakoii BekTOp HampasJjeH Mo KacaTeIbHON K TPAaeKTOPUU ABMIKEHHS?
a) Paguyc-BexTop.
6) MrHoBeHHast CKOPOCTb.

B) YcKopeHue.
r) TpaekTopusi.

3. BblﬁOp HECKOJBKHUX NPpaBUWILHBIX OTBETOB. HpaBl/l.]'ll)Hl)le OTBETbhI HAIIMIIUTE B

BUje OYKB Yepe3 3alATYyIO.

Bri6epute npaBusibHbIe (OPMYIIBI IS pacdeTa yrioBoli CKOPOCTH:
a) w=Ap/At
0) w=v/R

B) @

=a/R?

) w=A4v/At

4.

YcranoBjieHue

NMPaBUIbHOI

nmocj1eA10BaTe/JIbHOCTH.

IIpaBuiabHbIH

HANUIINTE B BUJEe NPAaBUJILHON MOC/I€10BATEJIbHOCTH OYKB Uepe3 3ansTylo.
Pacmonoxxute maru pemieHus 3a7a4ud Ha ONPEACIICHHE YCKOPEHUs Teja MO JIEHCTBHEM
HECKOJIBKMX CHJI B IPaBUJILHOM MOCIE10BATENbHOCTH:
a) Haitniure cymMMy Bcex Cuil, IEHCTBYIOIIMX Ha TEIO.

OTBET



0) Ilpumenure BTOpoii 3akoH HpI0TOHA JIUIs1 3aMIMCH YpaBHEHHSI TBH)KCHUSI.

B) Onpenenurte Macchl TeJ, y4aCTBYIOIIUX B 3aa4e.

r) YcTaHOBUTE HANPABIICHUS CUJI, ICHUCTBYIOIINX HA TEJIO0, U YCKOPEHHUSL.

n) Paccunraiite yckopeHue Teja Ha OCHOBE YPaBHEHHUS JBUKCHHUS.

5. Onpenenenue coorBercTBus. [IpaBuiibHbIe 0TBeTHI HANMIINTE B BHUJEe OYKBBI U
COOTBETCTBYIOMLIEH eil undpbl.

CBsixuTE BEIMYMHBI ¢ UX euHULIaMu u3mepeHusi B CU:

a) CkopocTh —

0) Cuna —

B) MOMEHT uMmysibca —

r) Pabota —

BapuanTsr:

1. HetoTon

2. Jlxoynb

3. Metp B cexyHy

4. KniiorpaMM Ha KBaJIpaTHBIM METP B CEKYH]Y

6. BBoa oTBeTa (TekcTOBOE MOJie). [IpaBU/IBbHBIN OTBET HANMIIMTE B BUJIE TEKCTA.

Jlaiite onpenenenue Tperbero 3akoHa Herotona.

7. BpiOop oaHOro mpaBujibHOro orBera. IlpaBWIbHBIA OTBET HANMIIMTE B BH/E

OyKBBI.
Kakoe BbIpakeHHE COOTBETCTBYET KHHETHUECKOM SHEprUun?
a) Ex=mv?/2
0) Ex=ma/2
B) Ex= mgh/2
r) Ex= m#v/2

8. BbI00p HeCKOJIbKUX MPABUJIbHBIX 0TBeTOB. [IpaBU/IbHBIN OTBET HANIMIIIMTE B BU/IE
NPaBHIbHOI MOCJ1e10BaTeIbHOCTH OYKB Yepe3 3alfATyIo.

Kakue u3 3TUX XapakTepUCTHK SBISIOTCS CKAISPHBIMHU BEIMYMHAMHE?

a) YckopeHue.

0) Cuna.

B) DHeprus.

r) [1yTh.

9. BbiGop oaHOro npaBWiIbHOrO otrBera. IIpaBM/IbHBINH OTBeT HANMIINTE B BHAE
OyKBBI.

Kaxkoe onpenenenue nydiiie BCEro moaX0IUT ISl TOHSITHSI «MOMEHT CUITBD»?

a) Cuina, neficTByrolas Ha TeJo.

0) [Ipon3BeneHre CUIIbI Ha TJIEYO OTHOCUTEIBHO OCH BPAILICHHUS.

B) Pa3Huma AByX BEKTOPOB CKOPOCTH.

r) BekTopHas BennunHa, paBHas NPOU3BEICHUIO MacChl Ha YCKOPEHUE.

10. CopTupoBka (ycTaHOBJIEHHE NPABWJILHON mociaeaoBaTebHOCTH). [IpaBniabHbIi
OTBeT HANMIIKUTE B BU/ie NMPAaBUJIbLHOM M0C/Ie10BATEJLHOCTH OYKB Yepe3 3ansTylo.

YnopsaoubTe 3Tansl BIBOJA ypaBHEHUs bepHyiu:

a) OnpeneneHue pa3HOCTH J1aBIICHUM.

6) PaccMoTpeHne 3akoHa COXpaHEHUs SHEPTHH.

B) YU€T KHHETUYECKOW SHEPTHH KUIKOCTH.

r) AHaJIU3 NOTEHIMAILHON YHEPTUU.

11. Onpenenenne coorsercrBus. IlpaBuiibHbIC OTBETHI HANIMIINTE B BUJe OYKBbI M
COOTBETCTBYIOLIEH eil undpbl.

YcTaHOBUTE COOTBETCTBUE MEKIY TUIIOM SHEPTUU U PUMEPOM €€ HCIIOJIb30BAHUS:

a) [loTeHnmanpHas SHEPTUS —

0) Kunernueckas sneprus —

B) Mexanuveckas SHEpTrus —



r) BuyTpennss sneprus —
BapuanTsr:

JIBOKyIIMiACS aBTOMOOUJIb.
Cikarast npy>XuHa.

[TonHbIl 3anac SHEPTUU B CUCTEME.
TennoBasi HEpruUsi HArpPETOro Teja.

NS

12. Beoa orBera (TexkcroBoe noJe). [IpaBuiibHbIN 0OTBET HANIMIINTE B BH/E TEKCTA.

Hanummre hopMmyiy Ans MOMEHTa UMITYJIbCA.

13. Bbi0op HecKOJIBKHX NPABWIBHBIX 0TBeTOB. IIpaBM/IbHBIN OTBeT HANMUIINTE B
BH/I¢ IPABHJILHOMH IOCJIeJ0BATEJIBHOCTH OYKB 4epes 3ansTyIo.

Kakue u3 nepeuncieHHbIX (PU3MYECKUX BEIWYHH 3aBUCAT OT MAcchl Tefa?

a) Ummynsc.

0) YrioBasi CKOPOCTb.

B) Kunernueckas sueprus.

r) YckopeHue.

14. Bbi6op ogHOro mpaBuiIbHOro orBera. IIpaBMIbHBIA OTBeT HanMUINTEe B BHJE
OYKBBI.

Urto onuceiBaet 3akoH CTokca?

a) BsI3kocTh KMJIKOCTH NPH JIAMUHAPHOM TEUEHUU.

0) JlaBieHue Ha Teso, NOTrPYKEHHOE B )KUIKOCTb.

B) ConpoTHBIIEHNE TEJIa IPU JBUKEHUU B BAKYyME.

r) MOMEHT CUJIbI OTHOCUTEIBHO OCH.

15. BBoa oTBeTa (TEKCTOBOE I0JI€):

Hanummwre onpeznenenne MOMEHTa MHEPLIMU.

Tect 2. «MoJexyasipHas GU3NKa H TEPMOANHAMHKA».

1. BoiOop oaHoro mpaBuJbHOro orBera. IIpaBWiIbHBIA OTBET HANMIIWTE B BHJIE
OYKBBI.

Kakoii n3 cienyrommx 3aKOHOB ONKCHIBAET 3aBUCHUMOCTD JIaBJIEHUS UAEAIBHOIO ra3a oT
00beMa Mpu MOCTOSTHHOM TeMriepaType?

a) 3akoH boiins-Mapuotra

0) 3akon ['eit-JIroccaka

B) 3akoH Llapins

r) 3akoH [/lanbToHa

2. Bbi0op ogHoro mpaBuiabHOro orBera. IIpaBMJIBHBIN OTBET HANMINUTE B BHJIE
OYKBBI.

Kaxkoe ypaBHeHue onuchiBaeT ypaBHeHne MenaeneeBa-Knaneiipona?

a) PV=vRT

0) P1V1/T1= P2Va/T>

B) V=mRT/P

r) P=mRT/V

3. Bb10Op HeCKOJBKHX NPABHJIbHBIX OTBeTOB. IIpaBuiIbHBIC OTBETHI HANIMIINTE B
BU/Ie OYKB uepe3 3anATYyIO0.

Kakue u3 cnenyromux ypaBHEHUH SBIAIOTCSA CJIEACTBUSMU ypaBHEHMs MeHneneeBa-
Knaneiipona? (Beibepute Bce moaxo/asIIIIme)

a) PV=vRT

0) e=(3/2)kT

B) p=(1/3) n moxe>2

4. BbI00Op HeCKOJbKHUX NPABWIbHBIX O0TBeTOB. IIpaBuiibHbBIE OTBETHl HANUILIHUTE B
BUje OYKB yepe3 3alATYyIO.



Kakue cBoiicTBa WIealIbHOTO Ta3a HM3MEHSIOTCS MPH HATPEBAHUHM TPH MOCTOSHHOM
o6beme? (BriGepuTe Bce moaxoasimue)

a) JlaBnenue

0) TemmepaTypa

B) O0BbeM

r) Buyrpennss sueprus

5. YcraHoBiieHHe NpPaBWIbHOI mocjeaoBaTeqbHocTH. IIpaBHiIbHBIH  OTBeT
HANMIIUTE B BU/Ie MPAaBUJIbHOM M0C/1e10BaTeJLHOCTH OYKB Yepe3 3alsTylo.

VYnopsimounte  dTambl  pabOTBl  WIEATBHOTO  TEIUIOBOTO  JBUTATEN 1O  HX
MOCJIEIOBATEILHOCTH (BBOAUTE OYKBBI OT a JIO T):

a) OTBOJ TEIJIOTHI OT padOYero Tea B XOJIOAHBIN pe3epByap

6) [TonBox TerI0THI K paboyemMy TEIy U3 TOpsiuero peseppyapa

B) BrinonHenue paboThl ABUraTeIeM

r) [TocTyruienne pabouero tena B paboYuil UK

6. Onpenesienne coorBercTBHs. [IpaBUIbHbIE OTBETHI HAMMIIUTE B BH/E OYKBBI U
COOTBETCTBYIOMLIEH eil undpbl.

CooTtHecuTe TEpMOIMHAMUYECKHE NpoLiecChl ¢ ux ypaBHeHus MU (Bonpoc — Ot1Ber):

a) M30xopHBIi mporecc

0) M300apHbIii mporecc

B) M30Tepmuyeckuii mpoiecc

r) AnnabaTHBIi Iporece

1) 60=pdV

2) 0Q=dU+pdV

3) 6Q=dU

4) dU+pdVvV=0

7. BBOA IPaBHJIBHOTO OTBETA

Hanummre ypaBHeHHE 1715 pacueTa MOJISIPHOM TEIUIOEMKOCTH TPH MTOCTOSIHHOM 00BbeMe .

8. BBoja orBeTa (TekcTOBOE 10J1€). [IpaBUIIbHBIN OTBET HANUIIIUTE B BU/I€ TEKCTA.

Hanummre dhopmyity [uist pacdera paboThl B ©30TEPMHUYECKOM Tiporiecce (6e3 mpobesos, B
JATUHCKOM PETUCTPE).

9. Bpi0op oaHOro mpaBWJbHOro orBera. [IpaBWIBLHBINA OTBeT HANUIIMTE B BHjE
OyKBBI.

Kaxkoit u3 ciemyromux mpoieccoB sBIsSeTCs aainadbaTHbIM?

a) HarpeBanue rasa npu noctostHHOM o0beme

6) CxxaTue raza mpH rnocTOsSIHHOM TeMIieparype

B) Pacmmpenue raza 6e3 TermnooOMeHa ¢ OKpyKaroliel cpeoi

r) OXJaxJIeHue raza npy MOCTOSTHHOM JIaBJIEHUN

10. Bpi0op HeCKOJIBKHX NPaBHJIbHBIX OTBETOB. BbIOOP HECKOJBKHX NPAaBHJIBHBIX
otBeTOoB. [IpaBu/IbHbIE OTBETHI HANMIIMTE B BH/Ie OYKB Yepe3 3anTylo.

Kakue u3 crenyromux ypaBHEHHH SBISIOTCS ypaBHEHUSIMU ISl BHYTPEHHEH >Hepruu?
(BriGepure Bce moaxoasmue)

a)) E=(3/2)vRt

6) U:VCvT

B) U=nC,T

r) E=pV

11. YcraHoBieHHe mNpPaBWJIBHOH mociaenoBaTeabHOCTH. IIpaBuIBHBIIN OTBeT
HANUIIKTE B BU/Ie MPABUWJILHOM MOCJI€10BATEIbHOCTH OYKB Yepe3 3anTyIo.

YcTaHoBHUTE MPAaBUIIbHYIO MTOCIIEI0BATEIBHOCTD MPOILIECCOB, MPOUCXOISIINX B UI€aTbHOM
ra3e Ipu MPOXOXKIECHHH H300apHOTO IMPOIEcca C YBEIHMYCHHEM TeMIepaTypbl. YTOpPSI0YNTe
ATambl OT HaYaja JI0 KOHIIA.

1) I'a3 pacmmpsieTcsi, yBeanunBas CBOi 00beM.

2) Temnepatypa ra3a yBeJIU4UBaeTCS MPH MOCTOSHHOM JIaBIICHUH.



3) I'a3 moryomnaeT Terjio OT BHENTHUX UCTOYHUKOB.

4) Monekynabl ra3a HauyMHAIOT [JBUTaThCsl ObICTpEE, YTO NPUBOIUT K YBEITUUYEHUIO
TEMIEPATYPHI.

BapuaHTs!l nocinen0BaTenbHOCTH:

a)l—-2—-3—-4

0)2—>3—-4->1

B)3 54 —-2—1

N4—-3—-1-2

12. Onpenenenue coorsercTBus. IIpaBuiibHbIe 0TBETHI HANMIINTE B BU/Ae OYKBBI H
COOTBETCTBYIOLIEH eil undpbl.

CooTHecuTe 3aKOHBI TEPMOJAMHAMUKH ¢ UX (hopmyiupoBkamu (Bompoc — OtBeT):

a) IlepBoe Ha4yanO TEPMOIMHAMUKU

6) Bropoe Hauasio TepMOAMHAMUKI

B) Tperbe Hauas10 TEPMOAMHAMUKHI

1) DHTpomus 000N CHCTEMBI CTPEMHTCS K HYIIO MO Mepe MPUOIMKEHHS K HYIIO e
TEPMOJUHAMUYECKON TEMIIEPATYPBHI.

2) DHTpONHS 3aMKHYTOH CUCTEMBI HE YOBIBaET.

3) KonuuecTBo Temia, COOOLIEHHOE CUCTEME, UIeT Ha IPUpAIleHHe BHYTPEHHEH 3HEpruu
CHCTEMBI U Ha COBEPILIEHUE CUCTEMOI pabOTHI HaJl BHEUTHUMH TEJIaMH.

13. BBox npaBuibHOro orera. [IpaBuiibHbIN OTBET HANMIIKMTE B BUAe (DOPMY.IbI.

Hanummre ¢opmyny ans pacdera W3MEHEHHs] BHYTPEHHEH JHEPrMU B H300apHOM
IpoLecce.

14. Beoa npaBuibHOro orsera. lipaBuibHbIi 0TBeT HANMIIKMTE B BUjAe GopMYy.Jibl.

Hanummre hopmyny ains pacuera paboThl B ajabaTHOM IpoLiecce.

15. Bpi0op oaHoro mpaBuiabHOro orsera. IlpaBuibHBINH OTBeT HANUIINTE B BHJE
OyKBBI.

UTo npoMCXOIUT € JaBJIEHUEM WJEAIbHOIO raza Mpu YBEIMYEHUU €ro TEeMIEpaTyphl B
M30XOPHOM Ipouecce?

a) JlaBiieHne ocTaeTcsi MOCTOSTHHBIM, TaK Kak 00beM HE MEHSIETCSI.

0) JlaBieHne yMeHbIIaeTCs MPONOPIMOHAIIBHO YBETMUEHHIO TEMIIEpaTyphl.

B) JlaBneHue yBenuuMuBaeTcs MporoplurOHAIIbHO YBEIMUYEHUIO TEMIIEPATYPHI.

r) JlaBneHrne yMeHbIIaeTcs IPONOPLMOHATEHO YMEHBIIEHUIO TEMIIEPATYPHI.

Tect 3. «nekTpUIECTBO»

1. Bei0op opHoro mpaBmwibHOro orsera. IIpaBuibHBIN OTBET HANUIIWTE B BHJAE
OYKBBI.

Kakoii m3 crnenyromux 3aKOHOB OIMCBIBAET CHIIy B3aUMOJEHCTBUS MEXIY IBYMS
3apsiiamMu’?

a) 3akoH Kyrnona

0) 3akon Oma

B) 3akoH Dapanes

r) 3akoH J[xoymns-JIenna

2. Bbi0op ogHoro mpaBuiabHOro orsera. IIpaBuJBHBIA OTBeT HanmMIIMTE B BH/E
OYKBBI.

Yro Takoe NEKTPUUYECKUI OTEHIaI?

a) DHepreTuyecKkas XapakTepuCTHKa MO

6) Cuua, neficTByIoIIas Ha 3aps] B 10JIe

B) DHeprus B3auMOJEHCTBUS 3aps/I0B

r) ConpoTUBIIEHHE TPOBOIHUKA

3. BbI00Op HeCKOJBbKHX NPABWIbHBIX O0TBeTOB. IIpaBuiibHBIE OTBEeTHI HANUILIUTE B
BUje OYKB yepe3 3alATYyIO.

Kakue wu3 3TuX BeNMYMH XapakTepH3ylOT 3nekTpuuyeckoe mnose? (BriOepure Bce
MTOAXOISIIIHE)



a) HampspkeHHOCTD 1mostst

0) [ToTennuan mosus

B) Cuiia Toka

r) 3apsng

4. BbIOOp HEeCKOJIbKHX NMPaBWILHBIX 0TBeTOB. [IpaBuiibHbIE OTBETHI HANMIIUTE B
BUJIe OYKB uepe3 3anATYIO.

Kakwue u3 npuBeaeHHBIX HUXKE (PopMya CBsi3aHbI ¢ 3aKkoHOM OMma?

a) I =U/R

6) U=1R

B) R=U/I

r)P=U/

5. ¥YcraHoBijieHHMe TIPaBWIBHOI TmocCjaenoBaTeJbHOCTH. I[IpaBWiIbHBIN  OTBET
HANUIIMTE B BU/e NPABHILHOM M0OC/Ie10BATEIbLHOCTH OYKB Uepe3 3ansTyIo.

YnopsaouuTe 3Tanbl Nepefadyd 3JIEKTPOSHEPTUU MO MX MOCIeI0BATEIIbHOCTH (BBOAUTE
OYKBBI OT a /0 T):

a) [IpeoOGpazoBanuie HaMPsHKEHUS IS TIepeIavn

0) Ilepenaya sHEprUM 1O JTMHUAM DJIEKTPOTIEPEIaun

B) [loTpebnenue sHeprun KOHEYHBIMU MOJIH30BATEISIMU

r) [IpeoOpa3oBanne HaIpsKEHUS AJ1 UCIIOJIB30BaHUS

6. Onpenenenne coorsercTBus. [IpaBuiIbHbIEe 0TBETHl HANMIIUTE B BH/E OYKBBI U
COOTBETCTBYIOLIEH eil undpbl.

CooTHecuTe KOMIIOHEHTHI AJIEKTpUYEecKoi 1enu ¢ ux ¢pynkuueit (Bonpoc — Otser):

a) Mctounuk Toka

0) Pe3ucrop

B) Konnencarop

r) [IpoBOogHMK

1. 3anacanue 3apsna

2. [lopnepsxanue HAMPsHKECHUS

3. Orpa"nu4eHue TokKa

4. Tlepenoc Toka

7. BBoa orBeta (TekcToBoe noJie). [IpaBuiibHbIH 0TBeT HANMMIINTE B BU/E TEKCTA.

Hanummre 3akon Kyrnona s pacuera cuiibl B3aMMOJIEHCTBHS IBYX TOUEUHBIX 3apsi/IOB
(6e3 mpobeoB, TATUHCKUM PETUCTD).

8. BBoa oTBera (TekcToBOe moJie). [IpaBH/IbHBIN OTBET HANMIIMTE B BU/IE TEKCTA.

Urto Takoe HaNpsHKEHHOCTD 3JEKTPUYECKOTO MOJIs (OMUILUTE CIOBaMH)?

9. Bpi6op ogHOro nmpaBuiIbHOrO OTBeTa. IIpaBMIBLHBIN OTBET HANMINNTE B BHAE
OYKBBI.

Kakas eaununa usmepeHus cuiisl Toka?

a) Bonbt

6) Kynon

B) Amnep

r) JKoynb

10. BbIOop HecKoOJbKHX NMPaBUJIbHBIX 0TBeTOB. [IpaBu/IbHbIE 0TBETHI HANMIINTE B
BUje OYKB yepe3 3alATYIO.

Kakne n3 crienyromux ypaBHEHUN OTHOCATCS K 3akOHY J[koyisa-JIenna?

a) P =I’R
6) P =U?R
B)P=IU
r) Q =U?R

11. YcraHoBiieHMe NPaBWIBLHOH mocjenoBaTedbHOCTH. IIpaBuiabHBIN OTBeT
HANMIIKMTE B BU/AEe NPABUJIbHOM MOCIEA0BATEIBLHOCTH OYKB Yepe3 3alsTyIo.
Ynopsapouure cTaauy Iporecca 3apsaKd KOHIEHCAaTopa OT Havalla 0 KOHIIA.



a) 3aMbIKaHHE TETTH

0) Hauano moTtoka 3apsiga

B) Hapacranue 3apsia Ha oOkiaakax

r) CraOunuzaliys HanpsHKeHUsl Ha KOHAGHCAaTope

12. Onpenenenue coorBercTBUs. [IpaBuIbHBbIE OTBETHI HAMIIUTE B BUAE OYKBbBI H
COOTBETCTBYIOMLIEH eil undpbl.

CooTHecuTe 3aKOHBI JIEKTPUUECTBA C UX OMKMCAHUEM:

a) 3akon Oma

6) 3akon Kymnona

B) 3akoH J[xoyns-Jlenna

1. Dnexrpuyeckuii TOK IpAMO MPONOPILMOHANIEH HAIPSIKECHUIO

2. Cuna MexXIy JByMs TOYEUHBIMH 3apsaMHu 00paTHO MPOMOPIHOHAIbHA KBAIPaTy
paccTosiHus

3. DHeprus, BeAEIsAEMas MPOBOJIHUKOM C TOKOM, TPONOPIIMOHATIbHA KBAIpaTy TOKa

13. BBoa npaBuwjibHOro oTBeTa. Hanummre onpejaesienue yaeabLHOr0 CONPOTHBJIEHUS.

14. BBoa mnpaBuwiabHOoro orBera. Kak HasbiBaeTcssi paldora, npou3BoaAMMAs
IJIEKTPUYECKHM I10JIeM MPHU NepeMeleHun 3apsiaa?

15. BuiGop oaHoro mpaBuiibHOro orBera. IlpaBUJbLHBIIN OTBEeT HANUMIIUTE B BHJIE
OYKBBI.

UTO nMpouCXOAUT C CONPOTUBICHUEM IIPOBOJHUKA [IPU MOBBIILIEHUH €0 TEMIIEPATypbl?

a) ConpoTUBIIEHUE YMEHBIIIACTCS

6) ConpoTUBJICHHE OCTAETCS MOCTOSHHBIM

B) ConpoTHBIICHUE YBEINYNBACTCA

r) ConpoTuBIEHHE CHAYalla YMEHBIIAETCsI, & 3aTEM YBEITUUMBACTCA

Tect 4. «MarneTuzm»

1. BoiOop oaHoro mpaBuJbHOr0 oTBeTa. IIpaBH/ILHBIA OTBEeT HANMIIUTE B BHJE
OYKBBI.

Kaxk Ha3zpiBaeTcst mpaBuiio, C MOMOIIBI KOTOPOTO MOKHO ONPEAEIIUTh HAIPABJICHHUE JIMHUHI
MarHUTHOW MHAYKIIMH BOKPYT MPOBOJHUKA C TOKOM?

a) [IpaBuio npaBoii pyku

6) [IpaBuiio neBoit pyku

B) [IpaBuiio GypaBunka

r) 3akoH AMIiepa

2. Bbi0op ogHoro mpaBuiabHOro orBera. IIpaBMJIBHBIN OTBET HANMINUTE B BHJIE
OYKBBI.

Kak Ha3piBaeTCsi BEKTOpHas BEIWYMHA, XapaKTepU3yIOIIas CUIy | HaIpaBICHUE
MarHuTHOTO 1oJisA?

a) HanpspokeHHOCTD SIEKTPUYECKOTO TOJIS

6) MarHuTHbII MOTOK

B) MarnuTHast MHIYKITUS

r) [Torenmman

3. Bbi00Op HeCKOJbKHX NPAaBWIbHBIX O0TBeTOB. IIpaBuiibHbBIE OTBEeTHI HANUILIHUTE B
BUJe OYKB yepe3 3alATYyIO.

Kakne w3 crnenmyromux TOHSATHH CBS3aHbl C MarHUTHBIM mojem? (Beibepure Bce
TTOAXOISIIIHE)

a) JInHUM MarHUTHON WHAYKITMH

0) MarHuTHBII MOTOK

B) MarnuTHas NpOHUIIAEMOCTb

) DNEeKTPUYECKUN MOTEHIINAI



4. BpI0Op HECKOJIbKHX NPABHJIbHBIX O0TBeTOB. [IpaBW/IbHbIEe OTBETHI HANUIINTE B
BUJIe OYKB uyepe3 3anATYyIO.

Kakue marepuansl SBIstoTcs (heppoMarHeTuKamMu?

a) XKeneso

0) Menp

B) Hukenp

r) [naruna

5. V¥YcraHoB/jieHMe TIPaBWIbHOI TmocCjaenoBaTeJbHOCTH. I[IpaBWibHBII  OTBeET
HANMIIUTE B BU/Ie PAaBUJIbHOM MOCJI€10BaTeJbHOCTH OYKB Yepe3 3alsATyIo.

YnopsaouuTe 3Tarbl HAMarHMYMBaHUS BEUIECTBA:

a) BHeltHee MarHuTHOE 10JI€ IPUBOJUT K YIOPSJOUYEHUIO MAarHUTHBIX MOMEHTOB aTOMOB

6) MarautHble TOMEHbBI BHYTPH BEIIECTBA OPUECHTUPYIOTCS BJIOJIb MOJIS

B) Bo3HuKaer pe3yabTUPYIOIMIMI MAarHUTHBI MOMEHT

r) BemectBo npruoGperaeT MarHuTHbIE CBOMCTBA

6. Onpenenenne coorsercreus. IlpaBuiibHbIE 0TBETHl HANMIIUTE B BHAe OYKBBI M
COOTBETCTBYIOMLIEH eil undpbl.

CootHecure sBieHus ¢ ux onucanueM (Bonpoc — OTBer):

a) MarauTHast UHIYKIIUS

0) MarHuTHBII MOTOK

B) MarnuTHas NpOHUIIAEMOCTb

r) MaraurtHoe nose

1. BennuunHa, XapakTepu3yromas KOJIMYeCTBO MArHUTHBIX JIMHHUMA Yepes3 III0Ia1b

2. BennunHa, noka3spiBaroniasi CrilocOOHOCTb CpeJibl K HAMAarHU4MBaHUIO

3. BenuuuHa, onpeaensiomnias CUIy U HalpaBJIeHUE MO

4. I[IpocTpaHCTBO, B KOTOPOM JEMCTBYET MarHuTHas CUjia

7. BBoa orBeTa (TekcTOBOE 10J1e). [IpaBMIbHBIN OTBET HANMIIIUATE B BH/IE TEKCTA.

Hamumure 3axon buo-CaBapa st pacuera MarHuTHOTO 1oJisi (6e3 mpoOeioB, JJATUHHCKUN
PETHCTD).

8. Beox orBera (TekcroBoe noJie). [IpaBu/ibHbBIM 0TBET HANKMIINTE B BH/Ie TEKCTA.

Onumure, 4TO TaKOe MarHUTHasE UHAYKIUA (6€3 popmymn).

9. BbiGop oaHOro npaBWJIbHOrO oTrBera. IIpaBMIbHBINH OTBeT HANMIINTE B BHAE
OyKBBI.

Kakoii u3 3THX HpoIeccoB XapaKTepU3yeT BO3HUKHOBEHHE 3JIEKTPUUYECKOTO TOKa B
3aMKHYTOM KOHTYp€ IPU U3MEHEHUH MarHUTHOTO MOJIs?

a) DJIeKTPOMarHUTHASI HHIYKIIHS

0) MarauTtHas IpOHUIIAeMOCTh

B) MaruuTHoe HachllllEeHHE

r) MarautHoe mosne

10. Boi0op HecKOIbKHX NPaBHIbHBIX 0TBeTOB. [IpaBHiIbHBIE OTBETHI HANIUIINTE B
BUje OYKB Yepe3 3alATYyIO.

Kaxue u3 atux hopmyn xapakTepusyroT CUIly, JEHCTBYIONIYIO Ha TPOBOAHUK C TOKOM B
MarHuTHOM 1oJie?

a) F = BILsin0

6) F = qvBsinf

B) F =mv"2/r

r) F=mg

11. YcranoBiieHHe NpPaBMJIBLHOM mociaexoBaTeJbHOCTH. IIpaBMIBHBIA OTBeT
HANMIIUTE B BU/Ie PAaBHJIbHOM MOC/I€10BAaTEJIbLHOCTH OYKB Yepe3 3alsATyIo.

VYnopsaouute cTagul BO3HMKHOBEHHS WHAYKIIMOHHOTO TOKa TMpU IepeMelleHnun
MPOBOJIHUKA B MAarHUTHOM I10JI€:

a) [IpoBogHUK nepeMeniaeTcsi B MArHUTHOM I10JIe

0) Boznukaer D/]C unaykmuu



B) [losiBNsieTcss UHIYKIIMOHHBIN TOK

r) Tok co3/iaeT MarHuTHOE MoJie, MPOTUBOICHCTBYIOIIEE ABMYKEHUIO

12. Onpenenenue coorsercTBus. IlpaBuiibHbIC OTBETHI HANMIIUTE B BHAE OYKBBI H
COOTBETCTBYIOMLIEH eil undpbl.

CooTHecuTe 3aKOHBI AIEKTpOMarHeTu3ma ¢ ux onucanueM (Bompoc — OtBer):

a) 3akoH Amrmepa

6) 3akon Dapazes

B) 3akoH Jlenma

I. Cuna TOKa B HPOBOJHUKE MPONOPLHMOHAIbHA MAarHUTHOM HWHAYKLIHMHU U JUIMHE
MIPOBOIHHKA

2. OJ1C uHAYKIMH PONOPLHMOHAIBHA CKOPOCTH U3MEHEHUSI MATHUTHOTO ITOTOKA

3. IHIyKIMOHHBIN TOK HalpaBJieH Tak, YTO MPOTUBOJCHCTBYET U3MEHEHUIO MarHUTHOTO
IIOTOKA

13. BBoa orBeTa (TekcTOBOE MOJie). [IpaBU/ILHBINA OTBET HANTKIIMTE B BU/IE TEKCTA.

Hanumure onpenenenrne MarHuTHOTO MOTOKaA.

14. BBoa orBeTa (TeKCcTOBOE M0J1e). [IpaBUILHBIN OTBET HANMKMIIIKUTE B BU/IE TEKCTA.

Kak Ha3biBaeTcs siBJ€HUE, IPU KOTOPOM BEIIECTBO COXPaHSET HAMATHUYEHHOCTbH I10CIIE
MPEeKpaIeHUs] BHEIIHETO MOJis?

15. Bopi0op oaHoro mpaBuiabHOro orsera. IlpaBuibHbBINH OTBeT HANUIINTE B BHJE
OyKBBI.

YTO mpOMCXOAUT C MAarHUTHOM MHAYKLIHMEW B KaTyIIKe, €CIu 4Yepe3 He€ IpOIyCcKaTh
OombIIHiA TOK?

a) MaruuTHast ”HIYKIIHSI YMEHbIIIAeTCS

b) MarautHast UHIYKIHS OCTaeTCs MOCTOSHHOM

¢) MaruuTtHast UHIYKIHS YBEITUYUBACTCA

d) MaruuTHas UHAYKLHS UCYe3aeT

Kpamkue memoouueckue ykasanus

Tectol poBoasiTcs B mucbMeHHOU Qopme. Tect cocrout u3 15 TectoBbix 3amanuit. Ha
BbIIIOJIHEHUE TecTa oTBoauTca 20 MuHyT. Bo BpeMs mpoBeleHUs TecTa HCIOJb30BaHUE
JUTEPATyphl U APYTUX UHPOPMAITMOHHBIX PECYPCOB AOMYCKAETCS TOIBKO MO MPeIBAPUTEILHOMY
COTJIACOBAHUIO C IIPETOAABATEIIEM.

Llkana oyenxu

1. Bei0op ognHoro npaBuiibHoro orsera (1 6aswi):

Bepmno: 1 6ann

Ommoka: 0 6amioB

2. Bp100p HeCKOIbKHX NPABUIBHBIX 0TBETOB (1 0as1):

[TosnHOCTBIO BEpHO (BBIOpaHbI BCE MTPaBUIIbHBIE U TOJIKO MIPABUIIbHBIE OTBETHI): 1 Oaiin

BepHo BbIOpaHBl HEKOTOpPbIE OTBETHI, HO HE Bce (HampuMep, OAMH U3 HecKodbKux): 0.5
Oamna

HenpaBunbHble U HEe Bce MPaBUIIbHBIE OTBETHI BEIOpaHbl: ) OanioB

3. YcraHoB/IeHHe NPaBUIbHOM nociaenoBaTeabHocTH (1 6amn):

[TonHOCTBIO PAaBUIBHBIN MOPAIOK: 1 Ga

Onun wiu J1Ba mara B HempaBuiIbHOM nopsiake: 0.5 6amia

HenpaunbHslii nopsaok: 0 6amios

4. Beoa npaBuibHOro orsera (1 6amn):

[TonHOCTBIO IPaBUIIBHBIN OTBET: 1 Gamt

HenpasunbHelii oteeT: 0 61108

5. Onpenenenne coorBercTBus (1 6amn):

[TonHOCTBIO PaBUIILHOE COOTBETCTBHUE: 1 Oan

OnvH WM 1Ba HETIPaBUJILHO COMOCTaBJIEHHBIX 21eMenTa: 0.5 6amia

HenpasunbHoe coorBerctBue: 0 Oamion

Hrorosas ouenka



e MaxkcuMaibHOE KOJIMUECTBO OaIoB: 15
e  MunnManpHOE KoanyecTBo 0aiuios: 0
o bajuibl HAYUCIIAIOTCSA 3a KaXIAbIA BOIIPOC 110 KPUTEPHUSAM BBIIIIE.

OnenuBanue:

15-13 6aymoB — OTIUYHO

12-10 6ammoB — x0po1Io

9-7 6annoB — yJOBIETBOPUTEIIBHO

6 1 MeHee 0aIoB — HEYJOBIIETBOPUTEIHHO

5.2 Ilpumepsl 3aaHNii 11 BBINOJTHEHHS KOHTPOJIbHBIX padoT

KonTtpouabnas pa6ora 1 "Mexanuka'

1. KoopauHatel JByX MaTepUalbHBIX TOUYEK BBIPAXKAIOTCS 3aBUCHUMOCTSMHU OT BPEMEHU
YpaBHEHHUSMU

X1=20+2t-4t? 1 X,=2+2t+0,5t>. B KaKkoii MOMEHT BPEMEHH NPOCKIUH 3THX CKOPOCTEi
Oyayr onumHakoBeIMH? Yemy OyAyT paBHBI CKOPOCTH W YCKOPEHHS JTHX TOYEK B JTOT
MoMmeHT? Omeem npedcmagvbme 6 cucmeme UHMePHAYUOHATILHOU.

2. Teno OGporieHo ¢ 0OphIBa B TOPU30HTAILHOM HAIPABICHUH CO CKOPOCTHIO 7M/C. BricoTa
obpeiBa 10M. OmpenenuTe BeIMYMHY TEepeMENICHUs Tela U Bpems naaeHus. Omeem
npeocmasbme 8 cucmeme UHMePHAYUOHANIbHOU.

3. Hak/I0HHAs TIOCKOCTh, 06pasytomas yron 25° ¢ mIocKoCThI0 TOPU30HTA, HMEET JJIHHY
2m. Teno, nBurasch paBHOYCKOPEHHO, COCKOJIB3HYJIO C 3TOM IUIOCKOCTH 3a 2¢. Ompenenutsb
KO3 UIIMEHT TPEHHUS Tella O TIOCKOCTh. Omeem npedcmasvme 6 cucmeme UHMEPHAYUOHAILHOU.

4. Ilyns, nersuiasi TOPU30HTAJIBHO, MONAAAET B Iap, MNOJABEUICHHBbIH HAa HEBECOMOM
JKECTKOM CTepHe, M 3acTpeBaeT B HeM. Macca mynmu B 1000 pa3 MeHbIIe macchl miapa.
Paccrosinne oT 1eHTpa mapa g0 TOYKHM MojBeca crepxkHsa Im. Haltu ckopocte mynu, eciu
M3BECTHO, UTO CTEPIKEHb C MAPOM OTKJIOHMIICS OT yaapa mynu Ha yron 10°. Omeem npedcmassme
8 cucmeme UHMepHAYUOHANbHOLL.

5. lllapuk paarycom r=2MM MajgaeT B INIMLEPUHE C MOCTOSTHHON CKOPOCTHIO V=8,5 MM/cC.
Onpenenure uncio PeliHonbaca Re v I0THOCTE p1 MaTepuaa mapuka, €Cii KpUTHYECKOe YUCIIO
Peitnonbaca Rew=0,5. TInotHOCTH Tnepuna p=1,26r/cmM°, uHaMHYecKas BA3KOCTh TIIMIEPHHA
n=1,48 [1a-c. Omeem npeocmasvme 6 cucmeme UHMEPHAYUOHATILHOU.

KonTtpouabnas pa6ora 2 "MoJiexyasipHas ¢pusuka'

1. B cocyne oovemoMm V = 10 11 comgepxutcs uaeanbHbii ra3 nmpu temmeparype T =300 K
u nasieHun P = 2 at™ . HaliTu konnyecTBO BeliecTBa n ra3a U 4uciao Mosiekyl N , coepKaimxcs
B cocyae. Omeem npeocmasbme 6 cucmeme UHMePHAYUOHATLHOU.

2. I'a3 Haxonutcs npu temneparype T = 400 K . OnpenenuTs cpeaHIO0 KHHETHYECKYIO
SHEPTrHUI0 MOCTYNATENIbHOTO JBUKEHHS OJIHOM MOJIEKYJIbI Ta3a U CPEAHIOI0 CKOPOCTb MOJIEKYI,
€CJIM U3BECTHO, YTO 3TO KUCIOPOA (MoJeKysipHas Macca M =32 r/ Moib ). Omeem npedcmagvbme
6 cucmeme UHMEPHAYUOHATLHOLL.

3. 1 Monp naeanbHOro rasa, mepBOHAYaIbLHO Haxopsmerocs npu temmneparype 300 K,
HarpeBaloT IpPU IOCTOSSHHOM JaBieHuM a0 Temnepatypel 600 K . Onpenenuts paboty,
COBEpUICHHYIO ra3oM B IIPOLECCE HArpeBaHMs, M KOJWUYECTBO TEIUIOTHI, IOJYYEHHOE ra3oM
(cuutateR =8 , 31 Ik /( Momib - K') ). Omeem npeocmasome 6 cucmeme uHmepHayuoOHaIbHOU.

4. B cocyne oobemoM V = 1 1 mpu temmeparype T = 300 K Haxomutcs BoIopon
(monekymnspHas Macca M = 2 r / Mmonb ). HaiiTu cpenHeKBaipaTHIHYIO0 CKOPOCTh MOJIEKYJI ra3a u
JIaBJIEHUE B COCYJIe, €CIIM Macca BoJopoa B cocyae paBHam = 0, 2 v . Omeem npedcmasvme 6
cucmeme UHMEPHAYUOHATILHOU.

5. Jlen maccoit m = 0 , 5 xr npu Temneparype T = 0 o C momeniaroT B BOJLy IpH TOH ke
temneparype. OnpeaenuTs, Kakoe KOJIUYECTBO TEIIOTHl HEOOXOAWMO 3aTpaTUTh Ui MOJIHOTO
IUTaBJICHUS JIbJIa, €CIU yJelibHas TelyoTa IUIaBieHus jbaa paBHa A = 334 k/Ix / kr . Omeem
npeocmasbme 8 cucmeme UHMePHAYUOHAIbHOU.



KonTpoabnas pabdora 3 "JuexkTpuyecTo"
1. Yepes npoBogHUK conpoTuBieHueM R =5 Om mpoTekaeT nmocTossHHbIN TOK. Hanpsbkenue Ha
ero konuax pasHo U = 15 B . Haiitu cuny Toka, mMpoXoJsiero uepe3 MnpoBOAHUK. Omeem
npeocmasbme 8 cucmeme UHMEPHAYUOHAILHOLL .

2. OgHOpOIHOE ANMEKTpUIECKOe ToJie ¢ HanmpsbkeHHOCThio E = 1000 B / M aeiicTByeT Ha
3apsa q = 5 MK . Paccunrtats paboTy, COBEpIIEHHYIO 3TUM MOJIEM IPU MEpeMEIleHUH 3apsia Ha
paccrosuue d = 0, 2 M B HanpaBneHuu mnons. Omgeem npedcmagvme 6 cucmeme
UHMEPHAYUOHATLHOU .

3. B uenu ¢ nocrosHHeIM HanpsikeHueM U = 24 B yepes pesucrop R = 8 Om npoxoaut
Tok I = 3 A . PaccunTaTh MOIIHOCTb, pacXolyemMyr Ha pesuctope. Omeem npedcmasvme 8
cucmeme UHMEPHAYUOHATLHOU .

4. CocTaBbTe CUCTEMY YPAaBHEHUM JIJIs LIETIH, COCTOAIIECH U3 IBYX pe3ucTopoB: R1 =4 Om
u R2 = 6 Om , coenuHeHHBIX nocnenoBareabHo ¢ ucrouHukoM DJIC € = 12 B u BHyTpeHHUM
CONPOTHUBIIEHHEM UCTOYHUKA T = 2 Om . Haliiure cuity Toka B LIenu, UCIOJIb3ysl 3aKk0H OMa st
Bcel nienu. Omeem npedcmasvme 6 cucmeme UHMEPHAYUOHATLHOU .

5. B mpoBomHuke mmuHOM L = 2 M W muiomanpio momepeyHoro ceueHus S =1
mm? conpoTuBnenne coctaBnser R = 10 Om . HaiiTu ymenbHOe CONpPOTHBIEHHE MaTepHhana
npoBoAHuKa. Omeem npedcmasbme 8 cucmeme UHMEPHAYUOHATILHOLL .

KonTpouabnas pa6ora 4 "Maruerusm"

1. Ilo nmpsmMomy npoBoaHuky miHod L = 0.5 M , pacnosioe€HHOM B OJAHOPOJHOM
MarHuTHoM nosie ¢ uaaykuuein B = 0.2 Tn , nporekaer Tok cuinoit I = 4 A . Onpenenute cuiy,
JEHCTBYIOIYI0 Ha IPOBOAHMK, €CJIIM OH PACIOJIOKEH Moj yriioM o = 3 (o K HampaBJIEHUIO
MarHuTHOTO NoJisi. Omeem npedcmasbme 8 cucmeme UHMEPHAYUOHANbHOLL .

2. Bnonp ocu z npsAMOJIMHENHOrO0 MPOBOAHMKA ¢ TOKOM | = 5 A HaxoauTcs Touka Ha
paccrosiHuu r = 0.1 M . PaccuntaTh MarHUTHYIO HHIYKIMIO B 3TOU Touke. Omegem npedcmagvme
6 cucmeme UHMePHAYUOHANLHO .

3. MarnuTHas MHIAYKIMS HA OCH Kojbla paauycoM R = 0.2 M , 10 KOTOpOMY NPOTEKAET
Tok [ =3 A, B ieHTpe Kojbla coctapiusier B=2.5x10 "~ > Tn . Haiinute paauyc konbua. Omeem
npeocmasbme 6 cucmeme UHMePHAYUOHANbHOLL .

4. Ha3zapsa q =1 MKn , aBmxymuiics co ckopoctbio v = 10000 m/c , aeficTByeT MarHuTHOE
nosie ¢ uaaAykuued B = 0.5 Tn , neprnenaukyasipHOe CKOPOCTH ABMXKEHUS 3apsiaa. Onpenenvre
cuny Jlopennia, neicTByomyro Ha 3apsan. Omeem npedcmasbme 6 cucmeme UHMEPHAYUOHATbHOU

5. Buytpu conenouna ¢ pnuHoi 1 = 0.5 m u yncnom ButkoB N = 1000 , mo koTopomy
npoTekaeT Tok I = 2 A , MarHuTHas MHAyKuus coctapiser B = 4 x1 0 ~ ?Tna . Paccuutars
MarHuTHOE 110JIe BHYTpHU cojieHouna. Omeem npedcmagvme 6 cucmeme UHMepHaAyUoOHAaIbHOU .

Kpamxue memoouueckue yxazanus

Ha BbInosiHeHne 0O KOHTPOJIBbHON pabOThl OTBOUTCS HE 00Jiee OTHOTO JBYX4aCOBOTO
3aHsTHs. Pa3periaercs moyib30BaThCs JEKIUOHHBIM MaTEPHATIOM.

Llkana oyenxu

[IpuBeneno npaBuiabHOE peuieHue S 3agad — 15 6amios

[TpuBeneno npaBuibHOE petieHue 4 3agad — 12 Oanos

[IpuBeneHo npaBuiIbHOE peuieHue 3 3agad — 9 6anios

[IpuBeneHo npaBuiIbHOE peleHue 2 3a1a4d — 6 6anioB

[IpuBeneno npaBunpHOE pemieHue 1 3agaun — 3 Gania

5.3 Bonpochl K 3K3aMeHy

Cemectp 1 "Mexanuka, MosiekyJsipHast pu3nka v TepMoANHAMHKA"

Mexanuka

1. MarepuanbHasi TOYKa, TPAEKTOpUs, IMyTh, MEpPEMELIEHHE, CKalsip, BEKTOp
(onpenenenus). Pamuyc Bextop (popmyna u ompexnenenue). MrHoBeHHass CKOPOCTb, CPEIHUMN
BEKTOP CKOPOCTH, CPEIHsS MyTeBasi CKOPOCTh (onpezeneHus, GopMybl, €IUHUIBI U3MEPEHUS B



CHN). VYckopenue (dpopmyna, ompenenenue, eauHunbl uzMepenuss B CH). Hopmanbhoe,
TaHT€HIIMAJILHOE YCKOPEHUE U MOJHOE YCKOPEHHE MpU KPUBOJIMHEHHOM JIBHXKEHUH ((POpMyIbl,
onpeJiesicHue).

2. YrioBoe mnepeMelleHue, yrioBas CKOPOCTb, YIJIOBOE€ YCKOpPEHHE, CBSI3b YIVIOBOM U
JTMHEHHOU cKopocTH ((popMymbl U OINpenesieH s, yMETh OINPECNIATh HalpaBleHHE 10 PUCYHKY,
enuHuIel n3mepenus B CH).

3. Macca, cuna (onpeaenenue, enuHuinsl usmepenus B CH). Tpu 3akona HeroTtona
(ompenenenust). OCHOBHOE YpaBHEHHE IUHAMUKH MaT. TOUKH (2 popmyIbl U 2 onpesienieHus yepes
YCKOPEHHE U Yepe3 UMITYJIIC).

4. Cuiibl TpeHHUsI TOKOSI, CKOJIBKEHUS U KadeHus (onpeaeneHusi, popmysbl, pucyHOK). Bec
Tena (ompeneneHue, GOpPMyIbl Ui TpeX CIIy4aeB: PaBHOMEPHOE [BUKEHHE, C MOCTOSHHBIM
YCKOPEHUEM, COCTOSIHHE TOKOs, pUCYHOK). Ileperpy3ku. 3akoH BCEMUpPHOIO TATOTEHHS, CHIIA
TSDKECTH, CHJIA YIPYTOCTH, 0000meHHbIH 3aKkoH ['yka (hopMmynbl U OINpeneseHHs, PUCYHOK).
['ucrepesuc.

5. MexaHuueckasi SHEprusi, KHHETHYECKash >HEPrus, MOTCHLIUANbHAs YHEPrus, padbota
CWJIbI, MOILTHOCTh (ompexaeneHusi, ¢popmyinsl, enuuuipl usmepenus B CH). CBsa3b paboThl c
KMHETUYEeCKOW  »Heprue  (BbIBOJ  Qopmyibl). 3aKOH  COXpAaHEHUS  MEXaHHMYECKOMH
sHepruu (ompeneneHue, GOpMYyIIb).

6. Umnynbe (onpenenenue, Gopmyna, equuuibl u3mepenuss B CH). 3akoH coxpaHeHUs
UMIyJbca (onpeaeseHre, BEIBO (OPMYIIbl, PUCYHOK).

7. MoOMEHT cuibl, MOMEHT HWHEpIMH, MOMEHT HMIyJbca (omnpeaenenue, dopmyna,
eauHuLbl u3mepenus B CH, ymeTb onpeaenaTs HanpaBlieHue 1Mo pucyHky). OCHOBHOE ypaBHEHHUE
TMHAMUKA BpamarenbHoro apwkeHus (popmyna). Teopema LlTeitHepa, 3aKOH COXpaHEHHS
MOMEHTa uMIyibca (popmysa, onpeaeieHue).

8. 3akoH Ilackans, 3akoH Apxumena (popmyna, onpeneneHue). YpaBHenue bepHynnu
(BbIBOA (hOpMYINBI MO PUCYHKY). BHyTpeHHee TpeHue (BS3KOCTh) KUAKOCTU. JlaMuHapHOE H
TypOyneHTHOE TeueHue. 3akoH CTokca (BBIBOJ (hOPMYIIBI BI3KOCTH IO PUCYHKY).

Monexkynapnas guzuka u mepmoOUHAMUKA.

1. MKT, uneanbHsblil ras, temneparypa (onpenenenus). 3akoH boins-Mapuorra, 3akoH
I'eii-JTroccaxa, 3akoH Illapins (onpeaenenue, popmyna, rpaduk). 3akon JlanbToHa (onpeneneHue,
dbopmyna).

2. YpaBHeHue Menneneesa-Knaneiipona, BHyTpeHHsIsI SHEPTUsl, YUCIIO CTENeHEeN CBOOOIbI
(onpenenenue, popmyna). OcuoBrHoe ypaBHenue MKT u cnenctsus u3 Hero (popmyssi).

3. IlepBoe, BTOpOEe W TpeTbe Hayajga TEPMOJUHAMUKH, OSHTpONHUs (ONpeneneHus,
bopMyIbI).

4.V nenbHast TEIII0OEMKOCTb, MOJISIpHAs! TEINIOEMKOCTb, ypaBHeHUe Maiiepa (onpenenenus,
bopMyIbI).

5. AnnabatHslii npouecc (onpeaeneHue, Gopmya, rpaguk).

6. [IpuMeHeHne epBoro Havana TEPMOJANHAMIKY K H30XOPHOMY IPOIIECCY, K H300apHOMY
npolieccy, K 130TepMUUYECKOMY Ipolieccy, K aanabaTHOMY npoleccy (BbIBOA (GopMyd).

7. Huxn. KT nns kpyrosoro mpoiiecca (onpeaeneHue, GopMyIsl).

Cemectp 2 "DJIeKTPU4€CTBO, MATHETH3M, ONITHKA'"

Onexmpocmamuka

1. CpoiicTBa »IEKTPUYECKOrO 3apsAga. 3aKOH COXpPAaHEHHs DIIEKTPUYECKOro 3apsia
(bopmyna +ompenenenne). 3akon Kymnona (popmyna +ompenenenne). IISKTPUISCKUAN 3apsi
(popmyna +ompenenenue)

2. Dnexrpudeckoe mnoje. HanpspkerHocTs (hopmyna +ompenenenue). Judmekrpudaeckas
nponunaemMocts (hopmyna +ompenenenue). CunoBsle nuHMM. CBOICTBa CHJIOBBIX JIMHUHN
anekTpudeckoro noss. [Tpunuun cynepnosuiuu (popmyiia +onpeaeneHue)

3. PabGota, coBepmiaemas 3JEKTPUUYECKHM IIOJEM, CO3/aBa€MbIM 3apsioM (, IO
MepEMENICHHUIO MPOU3BOJIBLHOTO 3apsiia 13 Touku 1 B Touky 2 (hopmyna +omnpenenenue). Pabora



AIIEKTPUYECKOTO MOJISi MO MEPEMEIIEHUIO AJIEKTPUYECKOrO 3apsiia MO 3aMKHYTOMY KOHTYPY
(bopmymna +onpenenenue). Llupkynsaiys BEKTOpa HANPsHKEHHOCTH ((hopMyria +onpeieieHue).

4. TloreHuuanbHas SHEPTUS CHCTEMBI, COCTOSIIENH H3 3apsaoB q u ( (dhopmyna
+omnpenenenue). [loTeHIIMa TOUEUHOTO AIIEKTPUUECKOro 3apsaa (hopmyna +ompeneneHue)

5. CBsA3b MeXIly HANpsSHKEHHOCTBIO AJIEKTPHUYECKOTO MOJS M €ro MOTEHLUAIOM.(BBIBOA
bopMyIibl ). DKBUIIOTEHIIMATbHBIE TOBEPXHOCTH. «[ paleHT» HANPSKEHHOCTH

6. DOnextpuueckuid aumonb. Ilmedo pumons. Onekrpuueckuii MoMmeHT ((opmyrna
+omnpenenenue). HanpsskeHHOCTD TOJIS HA OCH JIUIIONA, a TAaKXKE Ha MPSAMOH, MPOXOoasIIei yepes3
LEHTP AUIIONS U NEePHeHIUKYIAPHON K ero ocH (BbIBOJ ¢opmy:n). HanpskeHHOCTb MO JUITOJIS
B IIPOM3BOJILHOM TOYKE MTPOCTPAHCTBA.

7. IloTok HanpspKeHHOCTH ((popMyIna +orpeeneHue)

8. Bekrtop anexkTpocTarnyeckoil uHAyKuu (popmysna +orpeaeneHue)

9. Teopema T'aycca (Octporpaackoro — Iaycca) (BeiBom ¢dopmyi) (MHTETrpalibHas,
nuddepennranbaas popma)

10. JInneiHast IUIOTHOCTD 3JIEKTPUUECKUX 3apsAaoB. IloBepXHOCTHAS IIIOTHOCTD 3apsi/i0B.
OO0beMHas II0THOCTD 3apsI0B

11. DnexTpuueckoe moje OECKOHEYHOW IIJIOCKOCTH, 3apsDKEHHON C MOBEPXHOCTHOM
IUIOTHOCTBIO G.(BBIBOJ (hOPMYIIBI)

12. DnekTpuueckoe 1moJie ABYX MapajuleIbHO 3apsDKEHHBIX TUIACTHUH (BBIBOJ (hOpMYIIBI).
Kongencarop. Bunabl KoHAeHCAaTOpoB. OnekTpuueckas eMkocTb. CrocoObl coeluHeHus
KOHJIEHCATOPOB. DHEPTrUsl 3apsLKEHHOT0 KOHeHcaTopa. [ImoTHOCTh 3Hepruu.

13. DnekTpudeckoe moje OSCKOHEYHO IMHHOTO MPSMOTO PaBHOMEPHO 3apsSKEHHOTO
IWIMH/IPA C JIMHEHHOH IIIOTHOCTHIO T. (BBIBOJ (POPMYJIBI)

14. DnekTpudeckoe moiie 3apsHKeHHON chepruyecKoil MOBEPXHOCTH.

Onexmpoounamuka

1. Cuna Toka, I0THOCTh TOKA
. YpaBHEHHE HENIPEPBIBHOCTH
. CBs13b M@Ky INIOTHOCTBIO TOKA U CKOPOCTBIO JIBUKEHUS CBOOOJIHBIX 3apsiI0B
. 3akoH OMa /J1s1 OTHOPOJHOI0 y4acTKa LeNH
. ConpoTuBieHue
. CoenrHeHUs CONPOTUBIICHUN
. [IpoBoaumocTh
. 3akon Oma B muddepennuanbaoi hopme (BBIBOI (HOPMYJIBI)

. DNEeKTpOABMKYILAsl CHJIa
0. 3akon xoyns — Jlenna B uHTErpasibHOM hopme (BBIBO OPMYIIBI)

11. 3akona [Ixoyns-Jlenua B nuddepenuuansHoi popme(BbIBOJ POPMYIIbI)

12. 3axon Oma JJi HEOTHOPOIHOTO yJaCTKa IICTTH

13. 3axon Oma A 3aMKHYTOM LIeTn

14. HampsbkeHue X010cToro xoa

15. Tok KOpOTKOI0 3aMbIKaHUs

16. TIpaswmra Kupxroda

17. OcHOBHBIE MONOKEHUS KIACCUUYECKOM TEOPHH IEKTPOIIPOBOIHOCTH METAIIJIOB

18. BeiBox 3akoHa OMa B KJIaCCHYECKOH TEOPHH AJIEKTPOIPOBOJTHOCTH METAILIOB

19. BeBon 3akona JDxoyns- JleHma B KiacCMYECKONW TEOPUH 3IIEKTPOMPOBOJHOCTH
METaJIJIOB

20. BriBox 3axona Bunemana-®pania.

21. HemocTaTKy KIacCHYECKON TEOPHH JIEKTPOIIPOBOTHOCTH METAIIIOB

22. OCHOBBI KBaHTOBOM T€OPUHU MPOBOJUMOCTH METAJIIOB

Mazcnemusm

1. MarautHoe mone. MIcTOYHMKM MarHuTHOro moss. CBs3b MarHUTHOM WHAYKIMH C
BPAIIAOIIAMCSI MOMEHTOM.

2. 3axoH buo-Casapa-Jlannaca. DnemMeHT TOKa.
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3. MarautHoe 1oJie B LEHTPE KOJIbLa ¢ TOKOM. MarHuTHOE MoJie KOJIblLia, 10 KOTOPOMY
Te4eT TOK, BHE KOJIbLIA. MarHuTHOE 1OJIe NMPSAMOr0 TOKAa KOHEYHOW [UIMHBI. MarHutHoOeE mose
IPSMOTO TOKa OECKOHEYHOH JTMHBI.

4. Ilvpkynauus BEKTOpa MAarHMTHOM HWHAYKLIHMH II0 KOHTYPY B BHJAE OKPYKHOCTH,
OXBAaTHIBAIOIICH OECKOHEUHBIHN MPSMOU MPOBOTHUK.

5. Teopema o umpkymauuu. IIpuMeHeHHe TeOopemMbl O LUPKYJSALMH Ul BBIYUCICHUS
MarHUTHOTO TOJIE OECKOHEYHO UIMHHOTO COJICHOM/1a M TOPOHIA.

6. [ToTok BeKTOpa MarHUTHOW UHAYKIIMH.

7. 3akon Awmmnepa. IlpaBuno uneBoii pyku. Cuna Awmmnepa. Cuiia MarHUTHOTO
B3aUMOJICHCTBUA ABYX O€CKOHEUHBIX IPAMOJIMHEHHBIX TOKOB.

8. Pamka ¢ TOKOM B MarHMTHOM Iojie. MarHuTHbI MOMeHT. Pabora cun monst npu
IIOBOPOTE PAMKH.

9. Pabota, coBepiiaemasi pu nepeMenieH!H MPOBOIHUKA C TOKOM B MArHUTHOM IIOJIE.

10. Cwuuna Jlopenna. /IBrwkeHne 3apssKeHHON YacTHIIBI B OJHOPOIHOM MarHMTHOM TioJie: 1.
BexkTop MarHUTHON MHIYKIMM NEPIEHIUKYJISIPEH CKOPOCTH, 2. BEeKTop MarHUTHOW MHAYKLUUU
napajulesieH CKOpoCTH, 3. YTrosl MeXJy BEKTOPOM MarHMTHOM MHIYKIMM U CKOPOCTBIO MMEET
IIPOU3BOJIBHOE 3HAUYCHHE.

11. VpaBuenus Makcpeiia

I'eomempuueckas onmuxka.

1. Bosna. IIpononsHbie BosHbL. [TonepedHbie BOTHBI.

2. [lonyunre ypaBHEHUE MIOCKOM BOJHBI.

3. @a3a BOJIHBI, BOJIHOBas IOBEPXHOCTb.

4. [Tnockas BoiHA, chepudeckas BOJIHA.

5. Jlnuna BosiHbl. COOTHOIIEHHS MEXIy JIMHOM BOJHBI, LUKINYECKOW YacTOTOH,
4aCTOTOM U IIEPUOIOM BOJIHBL. BOITHOBOE YuUCIIO.

6. I'papuk 3aBUCUMOCTH CMELIEHUS YaCTHUL] OT KOOPAUHATHI.

7. ®a3o0Bast CKOPOCThb U IPYIIIOBASI.

8. OCHOBHBIE MOJIOXKEHUS 2JIEKTPOMAarHUTHON Teopun MakcBesa.

9. OmnekrpomarHuTHas BosHa. @Dopmyna I CKOPOCTH  paclpOCTPaHEHUS
AJIEKTPOMArHUTHOM BOJHBI. ['paduk >IEKTPOMAarHUTHOW BOJHBL. YpaBHEHUE IUIOCKOM
ANEKTPOMATHUTHON BOJIHBI.

10. ITorok sHepruu. IImoTHOCTH MOTOKA 3HEpruu. CBsA3b MOTOKA PHEPTUM C OOBEMHOMN
IJIOTHOCTBIO SHEPTUH BOJHBI U (Pa30BON CKOPOCTHIO pacHpOCTPAaHEHUS BOJHBIL. VIHTEHCHBHOCTh
BOJIHBI. (OmpeaenaeHus, GopMyJibl)

11. IlonsTHe cBETOBOrO J1y4a. 3aKOHBI T€OMETPUUYECKON ONTHUKH.

12. ®duznyeckuii cMbICIT a0COMIOTHOTO MOKa3aTelss MPEIOMIICHUS AAHHOW ONTHYECKOMH
cpenpl. OTHOCUTEIBHBIN NTOKA3aTeNb IPEJIOMIICHUS ABYX CpPEl.

13. CymHocTh NpUHIMIA CYTIEPIO3ULUN CBETOBBIX JTy4eH.

14. OnTruecky 0OAHOPOAHAS, ONITUYECKU U30TPOMHASL, ONTHUECKHU aHU30TPOITHON CPEJIBL.

15. LlenTpupoBaHHas ONTUYECKAs CUCTEMA.

16. IlocTpoiiTe npuMepHBbIN X0 Jy4Yeil uepes3 rpaHully «CTEKJI0 — BO3yX» MPU

pacIpoCTpaHEHUHU CBETA U3 CTEKJIA B BO3YX.

17.JIunza. [lepeanuit, 3agauit hokyc MuH3bl. ONTUYECKAs CHJIA JTUH3BL. Y BETHYCHHE

18. BeiBoz popMyIibl TOHKOM TMH3BL. X 01 Tydeil B coOMparolei 1 paccenBaroien JMH3ax.

19. ITocTpoiiTe n300pakeHHE CBETSIICHCS TOYKH, TaBaeMOEe COOMparoIei

nuH30#. Touka HaXOUTCS HA TJIABHON ONTUYECKOW OCH MEXIY (GOKYCOM H JIMH30M.

20.ITnockoe 3epkaino

21.Coepuueckoe 3epkano. OnTuueckuii neHTp sepkaia. [lomtoc. ['maBHas ontuveckas och
3epkaiia. Dokyc. DokycHoe paccrosaue. [locTpoenne n3o0paxeHu.

22 ITpenomusaromass  npusma. llpenommsrommii  yronm mnpusmsl.  Xoa Jyded B
IpesoMIIsoNIed Ipu3Me. YToj OTKJIOHEHMs Jydya OT MEPBOHAYAIbHOIO MOJIOKEHUs (BBIBOJ

bopmybI)



23. IlnockonapasienbHas IJIACTUHA. XOJ Jy4el B IJIOCKONApaJIJIEIbHOM TUIaCTUHE.

Bonnosas onmuka

1. NUnrepdepenumonnas kaptuna. Marepdepenuus. Korepentnoie BoiHbl. BoimHOBOM
yr. Bpemst korepeHTHOCTH. [[iMHA KOT€pPEHTHOCTH

2. 3epkana Openens

3. YcnoBue MUHUMYMa U MakcuMyMa HHTepdepeHun (BbIBOJ (hOPMYIIbI)

4. WntepdepeHius cBeTa B TOHKUX IUICHKAaX. YCJIOBHE MaKCHMyMmMa M MHUHUMYyMa
OCBEIICHHOCTH. (BBIBO (POPMYIIBI)

5. ITonocs! paBHOro HakiaoHA. [107I0CHI paBHOM TOJIIMHBL.

6. Konpia HetoroHna. Pafnychkl TEMHOTO M CBETJIOTO KOJIbIIA. (BBIBOJ (POPMYIIbI)

7. IlpocBerneHne ONTHUKH. YCIIOBHS, NMPH KOTOPBHIX HAONIOMAeTCs TralieHue JydeH,
OTpa’K€HHBIX OT 00enX NoBepXHOocTeH MiueHku. OnTuyeckast TOJIIIHUHA INICHKU

8. Pacuer unTephepeHIIMOHHON KapTUHBI OT 2X UCTOYHHUKOB. (BBIBOJ ()OPMYJIbI)

9. Mudpakuus ceera. [Ipunmun ['oiirenca- @penens

10. Meron 301 @penens

11. Iudpaxmus miockux BoiH (nudpakmus Opaynrodepa). udpakuus Opaynrodepa Ha
TU(PPaKINOHHON peleTKe

12. Iudpaxius peHTT€HOBCKUX JTyden

13. EcrectBennbiii cBer. llonspusoBanHblil cBeT. YacTUYHO-NIONSIPU30BAHHBIA CBET.
[Tnockomnonsipu3oBanHblil cBeT. CTENEeHb NOISAPU3ALUH.

14. IlonspuszaTopsl U aHanU3aTOpbl. 3aKOH Mastoca.

15. JIBoitHoe nyuernpenomienre. OObIKHOBEHHBIH 1 HEOOBIKHOBEHHBIN Jyuu. OnTuyeckas
ochb Kpucramia. ['nmaBHas miockoctsb. [lonoxurenbHbl 01HOOCHBIN KpucTaml. OTpuLaTenbHbIN
OJTHOOCHBIH KpUCTAILIL.

16. Ionspusanuonnsie npusMsl. [Ipuzma Hukosns.

17. UckyccrBeHHas onrtudeckas aHu3oTpomnus. CrnocoObl MOMyueHUs MCKYCCTBEHHOM
ONTUYECKOM aHm3oTponuu. Suerika Keppa.

18. OnTHuecku akTHBHBIE BelllecTBa. BpalieHue mockocTy nosipu3aluy. Yo HoBopoTa
IJIOCKOCTH MOJISIPU3ALIHH.

19. BzanmopeiictBue cBeTa ¢ BelecTBoM. Jlucnepcus. JNeKTpoHHas TEOPHsl JUCIIEPCUM.

20. [Mornomenue ceeta. 3akon byrepa. 3akon byrepa-JlambGepra

21. IIpoxokaeHue CBETa Uepe3 ONTHUECKH HEOAHOPOAHYIO cpeny. PaccesHue cBeta. 3akoH
Pones.

Kpamxue memoouueckue ykazanus

Omeemvl davime 6 8ude Kpamkux Gopmyauposox, GKI0UAWUX OnpedesieHus U OCHOBHbIE
xapaxmepucmuxu (npu Heodoxooumocmu). Omeem Modcem OMAULAMbCA OM YOPMYIUPOSKU
S9MANOHHO20 OMEEMA, HO O0IHCEH COBNAOAMb C IMATOHOM NO CMbICTY.

Llkana oyenxu

B skx3amenanuonHom Omiere 4 Bompoca. Kpurepuu ouneHMBaHMS AJIsl KaKI0T0
BOIIpoOCca

MakcumajbHbIH 0211 32 oauH Bonipoc — 10 6anioB:

10 6annoB — IlosHBI, TOUHBIN U pa3BEPHYTHIN OTBET:

JlaHo omnpezeneHne OCHOBHBIX MOHATUN U XapaKTEPUCTHK.

[TosicHeHO, Kak 3aKOH WJIM IPUHLIMI IPUMEHSIETCS B 3a/1a4ax TeXHOC(HEpHOi Oe30nacHOCTH
VI [IPOU3BOJICTBEHHBIX YCIOBHSIX.

[IpuBenéH npuMep WK NPAKTUUECKOE IPUMEHEHUE, ECIIH 3TO YMECTHO.

7-9 6ann0B — YacTUYHO NOJTHBINA OTBET:

Bepubie (hopMyTUpOBKH M MOHATHUS, HO HE BCE ACMEKThl PACKPBITHI, HAIIPUMED, YIYIIEH
IpUMep WIN IPAKTHUECKOE PUMEHEHHE.

4—6 6a1510B — YacCTUYHBIN OTBET:

[IpuBeneHo TonbKO ompenaeneHue 0e3 XapakTEepPUCTUKU WM MPUMEHEHUS; COJlepKaTcs
HEKOTOPbIEC OIITUOKH.



1-3 6ansa — Hemnonnblii oTBET:

YacTUYHO pACKPBITH JIUIIL OTAEIbHBbIE AacleKThl, HO B OTBETE HET LEJOCTHOCTH;
OTCYTCTBYIOT HEOOXOIUMBIC OTIPEICIICHHUS.

0 6a10B — IlosTHOE OTCYTCTBHE BEPHOTO OTBETA.

JonoaHuTteabHbIi 1 6211 32 ICHOCTH M3JI03KEHHUS J1JIs1 KaXKJI0I0 BOIIPOCA:

[Ipucyxnaercs, eciiv OTBET MO/IaH JOTHYHO, YETKO U KPATKO.

HToroBasi CTpyKTYypa OlleHKH

e 3a KaXJbIil BOMPOC CTYJEHT MOXET MOIy4InuTh 10 10 Gayos, Bkirodas 1 Gamr 3a
SICHOCTb.
e MaxkcumanbHbIA 001Hi 0asut 3a dk3amMeH — 40 0asoB.

Hrorosas mkaja

o 36-40 6ama0B — OTnmuHo: [TosHBIE, TOYHBIE OTBETHI C IPUMEPAMH.

o 26-34 6anan0B — Xopouio: B 0CHOBHOM MOJIHBIE OTBETHI C MUHUMAJIbHBIMU
YIYIICHUSMH.

e 14-25 6amnoB — Y noBieTBopUTENbHO: OCHOBHBIE MT0JI0KEHUSI BEPHBI, HO €CTh
3HAYUTEJIbHBIC YIYIIEHUS WIH OUIHOKH.

o 0-13 6an1oB — HeynosnerBoputensHo: OTBETHI HE COOTBETCTBYIOT KPUTEPHIM WA
COZIEPIKaT CEPhEIHBIC OIMOKH.



KJIOYU K OHEHOYHBIM MATEPUAJIAM 110 IUCHUTIJIMHE
«DOUUKA»

5.1 OTBeTHI HA TECTOBLIE 3aJaHUA

Kiroun k Tecty 1 «MexaHukay:

l.a

2.0

3.a,0

4.8,1,a,0, 1

5.a3,01,B84, 12

6. Cuna nedCTBUSI paBHA CWJIE TPOTUBOJACUCTBHUS, HANpaBleHa B MPOTHBOIMOJIOXKHYIO
CTOpPOHY.

7.a

8.B, T

9.6

10. 6,1, B, a

11.a2,61, 83,4

12.L=rXp

13.a,B

14.a

15. Mepa MHEpTHOCTH TeJa IPU BPAILIECHUH OTHOCUTEJIBHO OCH.

Kiroun k tecty 2 «MonekyiapHas GU3nKa U TEpPMOAUHAMHUKA)):

l.a

2.a

3.a

4.a,0,T

5.6Bar

6.a3,02,81, 14

7.Cy =R

8. A, = VRT In2
£

9.8

10.0, B

11.0

12. a3, 62, B 3.

13.dU =v C,dT

T. R v\ 1
14. A= v Cy(T, = T)=v G, (T, - T)=v Ty (1 - Z) = VT (1 - (2) )

1 V2
15.8

Knroun k tecty 3 «DIEKTPUUECTBOY

.a2,03,8l, 4
q19
F = kR

NownbkwbdPE



8. HampsKeHHOCTh 3JEKTPUYECKOTO MOJsI — 3TO BEKTOpPHAs BEJIMYMHA, paBHAsl CHUIIE,
JICUCTBYIOIIECH HAa €IMHUYHBIN TTOJIOKUTENIbHBIN 3apsi/l, TOMEIIECHHBIA B JaHHOE TOJIE.

9.B

10.a,B

11.a,0,B,T

12.al1,6 2, B3

13. VYgaenbHOe compoTHBIEHHWE — 3TO (U3MUYECKas BEIWYMHA, XapaKTepHU3YHOIas
COTPOTHUBIICHUE MaTepuaia €IMHUYHOMN JUIMHBI M €IUHUYHOH TUTOMIAIM MTOTIEPEYHOTO CEUCHHUS.

14. PaboTa 3JIeKTpUYIECKOTO OISl TIPU TIEPEMEIICHUH 3apsi/ia Ha3bIBAETCS dIIEKTPUICCKON

SHEPrUeH.

15.8

~

8.

ook wdE

Kiroun k tecty 4 «Margetusm»

B

B

a,b s

a, B

a,0,B,T

a3, o0l,82, 14

= 1 AlX#
B — Uo

4w 713

MarnuTHas HHAYKOHUA — OTO BCKTOpHAass BCJIIMYMHA, XapPaKTCPU3YHOIIAsd

HHTCHCUBHOCTb MAarouTHOTO IIOJIA U HAIIPAaBJIICHUEC €TI0 ZIGfICTBI/Iﬂ.

9.

a

10. a,6
11. a,0,B, T
12. al,62,83

13. MarHuTHbIM OTOK — 3TO CKaJIIpHAas BEIMYUHA, paBHAsl IPOU3BEACHUIO MarHUTHON
MHAYKIIMY Ha TUIOIIAJb MOBEPXHOCTH, Yepe3 KOTOPYIO MPOXOAUT MAarHUTHOE I0JI€, U KOCHHYCa
yIi1a MEXy HUMH.

14. SIBneHue Ha3bIBa€TCS OCTATOYHOM HAMAarHUYECHHOCTHIO MU TUCTCPE3UCOM.

15.

B

5.2 OTBeThI Ha KOHTPOJIbHbIE PA0OTHI

Kuarwoun k koHTpoJbHOI padore 1 "Mexanuka"

1.t=1c;v=2m/c;al=-8m/c% a2 =1m/c?

2.As=10.77 m;t=1.43 c.

3. u=0.466.

4. v nynm = 1432 m/c.

5.Re =0.011; p1 = 1998 kr/m3.



2
3
4

5

2
3
4

5

1

Kuroun k KOHTPOJILHOI padoTe 2 '"MoJekyasipHas pusuka'"

.n=0.81 monb; N = 4.87 x 1023,
.(E) =8.29x 107" x; (v) =515 m/c.
. A =2493 Ixx; Q= 6232 [x.
. v cp.kBaap = 1906 m/c; P = 19000Ma.
.Q=167000 O:.
Ki0uu K KOHTPOJIbHOI padoTe 3 "JiieKTpHuecTBO"
A=3A
CA=1 0.
.P=72Br.
Jd=1A
.p=5x10"7 Om-m.
Kuarouu k koHTpoOJIBLHOI padore 4 "Marneruzm"
.F=0.2H.
.B=1x10°Th.
.R=0.2m.
. F NopeHua = 0,005 H.
.B=4x102Tn.

5.3.0TBeTHI Ha JK3aMeH B MUCbMEHHOI (hopMme
Cemectp 1 "Mexanuka, MoJieKyJ/JsipHasi Gu3nKa U TepMOAMHAMUKA"

MexaHuka

. MarepuanpHast TOuka — OOBEKT, UbH pa3Mepbl U (OpMa HE BIUSIOT Ha €ro JIBUKECHUE.
TpaekTopust — IUHUSA, IO KOTOPOU IBHKETCS TOUKA.
IIyte — nuvHa NpOMAEHHOU TPACKTOPUH.
[lepemenienue — BEKTOP, COENUHAIOMNN HA4YaIbHYIO U KOHEUHYIO TOUKH.
Ckansip — BenWYWHA, KOTOpas He UMEEeT HallpaBJeHus (HapuMep, Macca).
Bektop — BenuunHa, MMEIOIasi HAIIPaBJICHUE U BETMUUHY (HalpUMep, CKOPOCTbH).
Panuyc-BekTop — BEKTOp, COETUHSIONINI HaYaJl0 KOOPAUHAT C MOJI0KEHHUEM TOUKH.
MrHoBeHHasi CKOPOCTb — CKOPOCTh B JAHHBIII MOMEHT BPEMEHHU.

CpCIlHﬂﬂ CKOpPOCTb — BCKTOD, XapaKTepI/By'IOH_II/Iﬁ 06].].[66 N3MCHCHHEC MOJIOKCHUSA 3a BPEMA.



CpenHsist myTeBasi CKOPOCTb — CKaJIsip, PaBHBIN IIyTH, OJEIIEHHOMY Ha BPEMS.

YckopeHne  — HM3MEHEHHME CKOPOCTH 3a €AMHMILY BPEMEHH, XapaKTepU3yeT HW3MEHEHUE
JIBUKCHUSI.
HopmanbHoe yckopeHue — ycKopeHue, HalpaBjieHHOE 0 painycy KpUBOil, OTBeYaroIee 3a

HN3MCHCHHUEC HAIIPABJICHUS.

TanreHuuanbHOE YCKOpPEHHE  — YCKOpPEHHE, CBSI3aHHOE C M3MEHEHUEM CKOPOCTH BJOJIb
TPaeKTOPHH.

ITosnHOE yCKOpEeHHE — cyMMa HOPMaJIbHOTO M TAHI€HIIMAJIbHOTO YCKOPEHUH.
2. YrioBoe nepeMelieHne — yroi, Ha KOTOpbI TOBOPAuYMUBAETCS PaInyC-BEKTOP.

VYrioBas CKOPOCTb — CKOPOCTb U3MEHEHMSI YTIIOBOTO MIEPEMELLIEHUSI.

VYTroBoe ycKOpeHue — CKOPOCTh U3MEHEHUS YTIIOBOM CKOPOCTH.

CBsi3b YI7IOBOW M JIMHEHHOM CKOPOCTHM  — JIMHEWHAas CKOPOCTh Teja MPOIMOPIUOHATBHA

YIJIOBOM CKOPOCTH U PaaNyCy.

3. Macca — mepa MHEpTHOCTH Tea.
Cuna — BO3JIEHCTBHE, KOTOPOE MOKET U3MEHHUTH COCTOSTHUE TTOKOS MJIH JIBH)KCHHS.
3akonbl HeroToHA

1. Temo ocrtaercsa B MOKOE WIIH JIBUIKETCSI C ITOCTOSIHHOM CKOpPOCTBIO, €CJIM HC HeﬁCTByeT
BHCIIHAA CHUJIA.

2. Cuiia mponopMoHaIbHa Macce U YCKOPEHUIO Tefa.
3. Cuna nelicTBUS paBHA CUJI€ IPOTUBOAECHCTBHSL.

OcHoBHOE YpPaBHCHUC JTUHAMUKHA : CHUJIA paBHA MACCC, YMHO)KCHHOﬁ Ha YCKOPCHUC, CUJIa paBHA
HN3MCHCHUIO UMITYJIbCa BO BPEMCHH.

4. Cunbl TpeHus
- Tpenue nokos — cuiia, NPENATCTBYIOMIAs HAYAy JBUKCHHUS.
- TpeHue ckoJIbXEHUS — CUJIA, CONPOTUBIIAIOIANACS ABM)KEHUIO TEJa 110 TIOBEPXHOCTH.
- Tpenue kaueHus: — cuiia, BO3HUKAIOIAsl IPU KaTaHUU OJTHOTO TeJa 10 IPYroMy.
Bec Tena — cuia, ¢ KOTOPO# TENIO MPUTITUBAETCA K 3EMJIE.

[Teperpy3ku — 3TO YCKOPEHWS, TMPEBBIMAKIINAE HOPMAIBHOE 3HAYCHUE YCKOPEHUS
CcBOOOIHOTO ITaJICHHUS.

3aKOH BCEMUPHOIO TATOTEHHMS] — CHJIA TSDKECTH IPONOPLMOHAIbHA ITPOU3BEACHNUIO MAcC U
00paTHO IPONOPIMOHATIbHA KBAAPATy PACCTOSHUS MEXY HUMH.



5. MexaHuueckas SHEpPruss — cyMMa KMHETHYECKON U MOTEHIMAIbHOM SHEPIun.
Kunernyeckas 3Hepruss — 3HEprus Teja, JBUKYLIEroCs C HEKOTOPOl CKOPOCTHIO.
[loTrenumanpHas SJHEPTUsT — DHEPIUs, CBA3aHHAs C IOJI0KEHUEM TeJIa B I10JIE CHUJIBIL.
Pabora cunbl — Mepa BO3eMCTBUS CHIIBI Ha TEJ0, KOTOPOE IepeMeLaeTcs.
MomHocTh — paboTa, BEIIOTHIEMAst 33 €IUHUILY BPEMEHH.

3aKOH COXpaHEHUSI MEXaHUYECKON SHEPIUH — B 3aMKHYTOW CHCTEME MEXaHUYECKast SHEPTHsI
COXpaHSETCH.

6. Hmnynbc — mpou3BeeHNE MacChl U CKOPOCTH Tea.

3akoH COXpPAHCHUS UMITYJIbCA —— HUMITYJIBC CUCTEMBI TCJI OCTACTCA IMOCTOAHHBIM, €CJIM HAa HCC
HE ﬂeﬁCTBYIOT BHCIIHUEC CUJIBI.

7. MOMEHT clJIbl — Mepa CIIOCOOHOCTH CHUJIBI BpalaTh TEJIO BOKPYT OCH.
MoOMEHT nHepuuu — Mepa HHEPTHOCTHU TeJia IPU BPAIICHUU.
MomMeHT uMITyJibca — MPOU3BEICHUE UMITYJIbCA TEJIa Ha €ro PaAnyC-BEKTOP.

OcHoBHOE YPaBHCHUC AWHAMHUKHW BpallaTCIbHOI0 AIBHKCHUA — MOMCHT CHJIbI paBCH
MMPOU3BCACHUIO MOMCHTA HHCPIHUU Ha YITIOBOC YCKOPCHHUC.

Teopema LlITeliHepa — MOMEHT UHEPLIMH OTHOCUTENIBHO JIF000M OCH MOKHO BBIPA3UTh Yepe3
MOMEHT MHEPLIMHA OTHOCUTEIIBHO LIEHTPA MACC U Maccy Tela.

8. 3akon Ilackanmss — naBiieHHE B 3aMKHYTOW JKHIKOCTH TIEpeIaeTCsl BO BCE HAlpaBIICHUS
OJIMHAKOBO.
3akoH Apxumena — cuia, C KOTOPOW JKUAKOCTh WM ra3 BBITAIKUBAET TEJIO, paBHA BECY

BBITAJIKUBAEMON KUJKOCTH.
VYpaBHeHue bepHymIM — CBA3b MEXKIY JaBIECHUEM, CKOPOCTBIO U BBICOTOM KUIAKOCTH.
Bsskocte — Mepa BHYTPEHHETO TPEHUS B KUAKOCTH.
JlamuHapHOE TeUeHnEe — ABUIKEHUE XKUAKOCTH C YIOPSAIOYEHHBIM CIOEM.
TypOyneHTHOE TeueHHe — XAOTUYHOE, OECIIOPSAA0UHOE JBHXKEHUE KUIAKOCTH.
3akoH CTOKCa — CBSI3b MEXK/y BSI3KOCTBIO KUJKOCTH U ABUKEHUEM YACTHI] B HEH.

MouJiexyasipHas (pu3uKa 1 TEPMOANHAMUKA

1. MKT — Teopus, 0OBACHSIONIAs TTOBEJCHUE BEIIECTBA YEPE3 B3aMMOICHCTBUE MOJIEKYJI.

WneanbHeblii ra3 — ra3, MOJIEKYJbI KOTOPOTO HE B3aUMOJICUCTBYIOT APYT C APYTOM, KPOME KaK
IIPU CTOJIKHOBEHMUSIX.



Temneparypa — mepa cpegHell KHHETUYECKOW SHEPIUH MOJIEKYJI BEIIECTBA.

3akon boiins-Mapuorra — AaBiieHHE UACATBLHOTO Ta3a 0OPATHO MPOMOPIIMOHATBHO 00BEMY
IIPU MOCTOSIHHOM TeMIieparype.

3akoH [eii-JIroccaka — TIpU MOCTOSIHHOM 00BbEME JIaBJICHHE ra3a MPOIMOPIHOHAIBLHO €ro
TeMIiepaType.

3axon lapnss — mpu HOCTOSIHHOM JIaBJICHUH 00BEM I'a3a IPOMOPIUOHATIEH €r0 TeMIIEpaType.

3akoH [lanmpTOHa  — JaBlieHHME CMECH Ia30B PaBHO CyMME AABJICHMM KakKIOro rasa Io
OTJEIIbHOCTH.
2. VYpaBHeHue MeHnneneeBa-Knanelipona  — ypaBHEHME COCTOSIHUS HJEalbHOIO rasa,

CBSI3bIBAIOILEE JIABICHUE, 00bEM, TEMIIEPATypy U KOJIMYECTBO BELECTBA.
BHyTpeHHsq dHepruss — CyMMa KUHETUYECKOM U NOTEHIMAIBHONW SHEPTUH MOJIEKYJI ra3a.

Yucno creneHeil cBoOOJbl  — KOJIMYECTBO HE3aBHCHMBIX IApaMETPOB, KOTOPBHIE MOTYT
U3MEHSATHCS B CUCTEME.

OcHoOBHOE YpaBHCHHUC MKT — MOIJICKYJIbBI HUACAJIIBHOTO T'a3a IOCTOAHHO IABWXKYTCA U
CTAJIKMBAKOTCA, YTO IIPUBOAUT K JaBJICHHIO.

3. IlepBoe Hauano TEPMOAMHAMHUKN — M3MEHEHHE BHYTPEHHEH YHEPTHH CUCTEMBI PABHO CyMMeE
TETUIOTHI U PabOThI, COBEPIICHHON CUCTEMOH.

Bropoe Hauano TepMOIMHAMUKN — DHTPOIUS 3aMKHYTOWU CUCTEMBI HE MOKET YMEHBINATHCA.
Tperbe HaUaIO TEPMOJUHAMUKH — HHTPOIHUS JTOCTUTAET MUHUMYMa MPU a0COIIOTHOM HYJIe
TEeMIEPaTypHhI.
4. VYnenbHas TEIUIOEMKOCTh — KOJIMYECTBO TEILIa, HEOOX0IMMOE JIJIsi HarpeBa €IMHUIIBI MacChl

BelecTBa Ha 1 rpaayc.

MornsipHasi TETJIOEMKOCTh — KOJUYECTBO TEIUIa, HEOOXO0IMMOE /IJIsl HarpeBa 1 Mo BeliecTBa
Ha 1 rpanyc.

ypaBHeHI/IC Maﬁepa — CBsA3b MCKIY yHCHBHOﬁ TCIIJIOEMKOCTLIO ITPU IMOCTOSIHHOM o0beMe U
IIpU MMOCTOAHHOM OAaBJICHUH.

5. AnuabatHbIl poliecc — MPOIECC, B KOTOPOM HE IPOUCXOANT TETIIO0OMEHA C OKPYIKAIOIIEH
cpenoil.

<D0pMyJ1a OITMCBhIBACT UBMCHCHHEC JaBJICHUA U o0beMa B XO0J¢€ TaKoTo IIponecca.

Cemectp 2 "Ji1eKTPUYECTBO U MAarHETH3M, ONITHKA"'

JIeKTPOCTATHKA



1. CBolicTBa 2JEKTPUUYECKOTO 3apsaa. 3aKOH COXPAHEHMs JIEKTPUYECKOIO 3apsiia. 3aKoH
Kynona. Dnextpuueckuii 3apsii.

- 9JI€KTpH‘l€CKI/II>'I 3apgaa — 9TO (bHSquCKaﬂ BCJIIMYMHA, KOTOpas OIpCACIIsACT CIIOCOOHOCTH
qaCTUILbI BBaHMOﬂeﬁCTBOBaTB C JApyYruMH 4Y€pE€3 ODJICKTPHUYCCKOE II0JIC. OH ObIBaeT
IMOJIOKHUTECJIBbHBIM UJIM OTPULATCIIBHBIM. 3aKoH COXpaHCHUA 3apsaaa YITBEPKAACT, UTO O6IHPII>'I 3apsaa
B 3aMKHYTOI>'I CHUCTEMEC BCCT A COXpaHACTCA. 3aKkoH KYJ'IOHa OIIMCBhIBACT B3aHMOHeﬁCTBHe MCKIOY
ABYMS TOYCYHBIMU 3apsAgaMu: CHJIa IIPOIOPHHUOHAJIbHA IIPOU3BCACHUIO UX 3apsA10B U 06paTHO
IMpornopuroHaJIbHa KBaApaTy paCCTOAHUA MEXAY HUMMU.

2. Daextpuyeckoe nojie. HanpsbkeHHOCTb. [luanexTpudeckas npoHuaeMocTs. CUIIOBbIE IMHUM.
[IpuHIUI cyneprno3uuu.

- DIeKTpUYECKOe I10JIe — 3TO 00JacTh IPOCTPAHCTBA, B KOTOPOU 3apsi/ibl UCIIBITHIBAIOT CHUITY.
HanpsoxeHHOCTh 1Ot XapakTepU3yeT CUIIY, JCHCTBYIOIIYI0 HA €IWHUYHBIA IMOJOKUTEIbHBIN
3apsia.  Juonextpudeckass TMPOHHUIIAEMOCTh OMKMCHIBAET CIOCOOHOCTh BEIIECTBA CHUKATH
WHTEHCUBHOCTD DJIEKTPUUYECKOTo 1ojsi. CHIIOBBIE JTMHUHU TMOKA3bIBAIOT HAIpaBiICHUE TOJISI, UX
IJIOTHOCTh  yKa3blBa€T Ha cwiy noJyis. [IpuHIMO Cyneprno3suudv  yTBEPKIAET, YTO
PpE3YJIBbTUPYIOLIEE TTOJIE OT HECKOJIBKUX UCTOYHUKOB — 3TO BEKTOPHAsi CyMMa MOJIEN OT KaXJ0ro
HMCTOYHUKA.

3. Pabora QJICKTPHUUYCCKOI'O IT10JIA. ]_II/IpKy.]'IHHI/IH BCKTOpaA HAIIPSKCHHOCTH.

- PabGoTa s1ekTpuueckoro moisi — 3TO SHEPTUs, 3aTpaucHHas Ha epeMellIeHre 3apsia B MoJe.
Ecnu mone xoHcepBaTUBHOE (HANPUMED, NEKTPUUYECKOE), TO paboTa M0 3aMKHYTOMY KOHTYPY
paBHa Hymto. L{upKynsiiusi BeKTOpa HaNpsHyKEHHOCTH — 3TO HHTErpall HANpsLDKEHHOCTH IO
3aMKHYTOMY KOHTYpPY, KOTOPBIM TakKe paBeH HYJIIO JUIsl KOHCEPBATUBHOTO TOJISL.

4. TloTeHruanbHas HEPTUS CUCTEMBI 3aps0B. [loTeHIMan ToueuHOoro 3apsia.

- [TorenumnanpHas OHEPTHUA CUCTCMBI 3apsA10B 3aBUCUT OT UX PACIIOJJIOKCHUA APYT OTHOCHUTCIIBHO
Apyra U BCJIIMYUHBI 3apsa10B. IloTenuman TO4YEYHOrO 3apsAga — 9TO 3HEPrus, KOTOPYHO 3apsan
HMECT B IIOJIC APYTroro 3apsaaa, U OrpeAcCisICTCd €ro paCCTOIHUEM OT 3TOT'O 3apsaaa.

5. CBsi3b MEXIy HaIpPsSHKEHHOCTHIO UM TMOTEHIHAIOM. DKBUIOTCHIHAJIBHBIE MOBEPXHOCTH.
I'panrieHT HanpsSHKEHHOCTH.

- HaprDKeHHOCTI) SJICKTPHUYCCKOTO ITOJIA SABJIACTCA OTPULATCIIBHBIM I'paIUCHTOM IMOTCHIIMAJIA,
TO €CTh OHA YKAa3bIBACT HAIIPABJICHUEC, B KOTOPOM IMOTCHIMATT YMCHBIIACTCA. 9KBI/IHOTGHHI/IaJ'IBHI)Ie
MMOBEPXHOCTHU — ITO MOBEPXHOCTHU, HA KOTOPBIX IMMOTCHIMAI OJWMHAKOB. HaprDKeHHOCTI) BCEra
NEPNCHAUKYJIApHA 3TUM IIOBCPXHOCTAM.

6. DnexkTpuyeckuil IMNOJb. DIEKTPUUECKUA MOMEHT. HanpskeHHOCTh MO,



- DJNEeKTPUYECKUH [HIIOJIb — 3TO CHCTEMa M3 JBYX 3apsAl0B IIPOTHUBOIOJIOKHOIO 3HAKA,
pa3feNEHHBIX ONpPEAEIEHHBIM PACCTOSIHUEM. JJIEKTPUUYECKUH MOMEHT — 3TO XapaKTEepHCTHKa
JIUIIONS], 3aBUCSINAs OT BEJIIMYMHBI 3apsI0B U PACCTOSHUSA MEXIy HUMHU. HanpsokeHHOCTH 1OJIs
JUIIOJIA 3aBUCUT OT PACIIOJIOKEHHS TOYKH OTHOCHUTEIBHO OCH JUIIOJIA.

7. TloTOK HanpsKEHHOCTH.

- [Totok HAIPs’)KCHHOCTHU Y€PE3 MTOBEPXHOCTh — 3TO MECpa TOTO, CKOJIBKO JIMHUMI 01 MpoxXoanuT
4epe3 5Ty HOBEPXHOCTD. OH 3aBHCHUT OT miomaau MMOoBCPXHOCTHU U YIJIa HAKJIOHA ITOJIA K HEH.

8. BexTop anexkTpocTaTH4eCKON HHAYKIINU.

- BGKTOP 3JICKTpOCT3TPI‘-I€CKOfI HHAYKIOWUH OIMUCBIBACT PACHPCACICHUC SJICKTPUUICCKOT'O ITOJIA B
MAaTCpraJI€ W BKIKOYACT B ce0s BIUSHUE HHBHGKTpH‘ICCKOﬁ MMPpOHUIACMOCTU MaTCpuaia Ha
SJICKTPHUYCCKOC I10JIC.

9. Teopema I'aycca.

- Teopema ["aycca CBSI3bIBa€T MOTOK AJIEKTPHUUECKOTO TOJIS Yepe3 3aMKHYTYIO TTOBEPXHOCTH C
CYMMapHBIM 3apsiIOM BHYTPU 3TOH MOBEPXHOCTH. DTO MO3BOJIIET BBIYUCIATH I0JIC, HCXOS U3
pacrpeiesiCHus 3apsiioB.

10. TLmoTHOCTH 3apsIOB.

- JIuHelHas IUIOTHOCTP — 3TO KOJMYECTBO 3apsia Ha E€AWHMIY JUIMHBI IIPOBOJHMKA.
[ToBepXHOCTHAs INIOTHOCTb — 3apsil, paclpeeNEHHbIN M0 MOBepXHOCTH. OObeMHas MIIOTHOCTh
— 3apsi, pacnpeaenaéHHbIi B 00BbEMe.

11. DOnextpuyeckoe mnoye 6ECKOHEYHOU MIOCKOCTH C 3apsIOM.

- 3J'I€KTpI/I‘-I€CKO€ IoJIe, co3gaBacMocC Sapﬂ)KeHHOﬁ IJIOCKOCTBhIO, ITIOCTOSIHHO W OAWMHAKOBO ITIO
BCEl e€ MMOBCPXHOCTU, HE3AaBUCHUMO OT PACCTOSHUA OT HEE.

12. DnexTpuveckoe moJie AByX NapajuielIbHO 3apsHKEHHBIX IJIACTHH.

- Mexnay naByMs NapajuleNIbHBIMH 3apsDKCHHBIMHM  IUIACTUHAMH  CO3JA€TCA  MOCTOSTHHOE
AIEKTPUYECKOE I10JI€, €CIIN 3aps/ibl HA TUIACTUHAX PABHBI U IIPOTUBOIIOJIOXKHBI.

13. 3J'ICKTpI/I‘-ICCKOC 1mojie OECKOHEUHO JJIMHHOTO TpsAMOT'0 NUJIMHAPA.

- DJIEKTpUYECKOE MOJIe BOKPYT OECKOHEUHO JUIMHHOTO IWJIMHApPA C 3apsioOM 3aBHCHUT OT
paccTosiHUsL OT OCH IWIMHIPA, U €r0 WHTCHCHBHOCTh YMEHBINACTCS C YBEIUYCHHUEM DSTOTO
PacCTOSIHUSI.



14. DnexTpuyeckoe MmoJie 3apsKeHHON chepHUeCKOil MOBEPXHOCTH.

- BHemHee a51eKTprudecKkoe moe OT 3apsHKeHHON CPepuyecKoi MOBEPXHOCTH MMOX0XKE Ha MOJIe
TOYEYHOI'0 3apsia, U OHO YMEHBIIACTCS C YBEIIMYECHUEM PACCTOSIHUS OT Cephl.

DIeKTPOAUHAMUKA

1. Cwuia TOKa ¥ IUIOTHOCTH TOKA.

- Cuia ToKa — 3TO KOJIUYECTBO 3apsja, MPOXOAdIIee Yepe3 IPOBOAHUK 3a €AUHUILY BPEMEHHU.
[110THOCTh TOKa — 3TO TOK, NMPOXOJAIIMI Yepe3 €IMHUIlYy IUIOIIAAU IONEPEYHOI0 CEYEHUS
IPOBOHHKA.

2. YpaBHEHHE HETIPEPHIBHOCTH.

- YPaBHeHI/Ie HCIIPEPBIBHOCTU BbIPAKACT 3aKOH COXPAHCHUS 3apsaia, YTBCPIKAAA, YTO U3BMCHCHUC
INIOTHOCTHU TOKa B 00BEME CBA3AHO C HOTOKOM TOKA 4Ucpes3 €ro nNoBECPpXHOCTD.

3. Csasp MCKAY IINIOTHOCTBIO TOKA U CKOPOCTBHIO JABUKCHUS 3apA10B.

- IImotHOCTH TOKA nponopuuoHajibHa CKOPOCTH JBHIKCHHUSA 3apsaoB, YMHOX(GHHOﬁ Ha
IJIOTHOCTBb 3THX 3apsAa0B.

4. 3axon Oma aJisi OJHOPOIHOTO Y4acTKa IIEIH.

- 3akoH OMa roBOpUT, YTO TOK B IMTPOBOJIHUKE MPOMOPIIMOHAIIEH NPUIIOKEHHOMY HANPSHKEHUIO
1 00paTHO MPONOPIIMOHATIEH COMPOTUBICHUIO TPOBOJHUKA.

5. CompoTtusieHHe.

- COHpOTI/IBJ'IeHI/Ie MIpPOBOAHMKA 3aBHUCHUT OT €ro AJUHBI, IJIOMAAX MOMNECPCHHOI0 CCUHCHHUA U
MaTepualia, U3 KOTOpOIro OH CHACJIAH.

6. CoenvHeHHs COTPOTUBICHUH.

- COHpOTI/IBHeHI/IH MOT'yT OBITH COCAUHCHBI IMMAapaJUICIIbHO HWJIM TIOCJICIOBATCIILHO. HpI/I
MNOCJICAOBATCIIBHOM COCAMHCHUN COIIPOTHUBJICHUA CKIIAABIBAKOTCA, a IpU MapalJICJIbHOM
COCOAUMHCHUHU UX OGH.ICC COIIPOTUBJICHUEC MCHBIIC, YEM COIIPOTUBIICHUA KAXKAOTO U3 HUX.

7. TIpoBOoIuUMOCTS.

- [IpoBOIMMOCTE — 9TO BeTWYMHA, OOpaTHAsi COMPOTUBIICHUIO, M XapaKTePU3yeT CIIOCOOHOCTh
MaTepuana MPOBOAWUTH dJEKTpUYecKHid TOK. OHa 3aBUCHUT OT MaTepuaja W TEOMETPUU
MIPOBOJIHUKA.



8. 3axon Oma B nuddepenunanshoii hopme.

- 3akon Oma B muddepenimanbHoi (opMe CBA3BIBACT AIEKTPUUIECKOE TOJIE B MTPOBOIHHUKE C
IUIOTHOCTBIO TOKA. DTO ypaBHEHHE TMOKA3bIBACT, KaK 3JICKTPUUCCKOE TI0JIC BIMSCT Ha JIBUKCHUE
3apsI0B B MaTepHale.

9. Dnexrpoamxkymias cuna (D1C).

- DNEeKTPOABIIKYILAs CUjla — 3TO CHJIA, KOTOpasi BbI3bIBACT JIBHXKEHHUE 3apsioB B Lenu. OHa
MOKET OBbITh O00YCJIOBJIEHA Pa3HOCTHIO MOTEHIIMAJIOB B PA3IMYHBIX YACTAX MPOBOIHHKA WU
MCTOYHUKAMU DHEPTHH, TAKUMHU KakK OaTaper Wi TeHepaTOPhL.

10. 3akon JIxoymns — JIeHna B MHTETpaIbHOUM opMme.

- 3akoH [[xxoyns-JIeHna B MHTErpalibHOM (hopMe yTBEPKAAET, YTO SHEPTHUs, BBIIACISAIONIASACS B
MPOBOJAHMKE B BUJE TeIlia, MPOMOPIHOHATIbHA KBAApPaTy TOKAa U COMPOTHBIICHUIO MPOBOIHUKA.
DTO BBIPAKAET MPUHIIUII O TOM, YTO AJIEKTPUUECKUN TOK BBI3BIBAET HAPEB MIPOBOHUKA.

11. 3akon JIxoyns — Jlenna B quddepenHnmanbaoi popme.

- B muddepennmansaoit hopme 3akoH JIxoyns-JIeHIa onuchIBaeT JIOKAJILHOE BBIICICHHE
TeIUla B IPOBOJAHUKE, KOTOPOE 3aBUCUT OT IJIOTHOCTH TOKA U CONPOTUBIICHUS.

12. 3akon Oma J1j1s HEOJHOPOIHOTO Y94acTKa [eTIH.

- B HeomHopogHOoM yuacTke uenu 3akoH Owma mHOpUMEHsSeTcsT ¢ y4€TOM H3MEHEHMUS
IPOBOJUMOCTH (MJIM CONPOTHUBIICHHSI) MaTepHaa 1o MmyTu TOKa.

13. 3akon Oma ams 3aMKHYTOH IENH.

- B 3amkHyTOl 1ienu 3akoH OMa IJIacuT, 4TO CyMMa BCEX AJIEKTPOJBHKYLIUX CHII M NaJCHUN
HaIpsDKEHUH 110 BCEM y4JacTKaM LENU paBHA HYJIIO.

14. HampsbkeHue X0JI0CTOro X0/a.

- HaHp}DKeHI/IC XOJIOCTOI'0 XO04a —— OTO HAIPSAKCHUEC, KOTOPOC BO3HHUKACT Ha 3aXKUMaAX
HNCTOYHHKA MUTAHUA IIPU OTCYTCTBHUH TOKaA B LICIINA (TO €CThb IIpU OTKpI:ITOfI HGHI/I).

15. Tox KOPOTKOTO 3aMbIKaHHS.

- Tox KOPOTKOI'0 3aMBIKaAHUA — 3TO TOK, KOTOpBIfI OpOTCKACT B LCIHU IIPpHU €€ 3aMbIKaHHHU C
MHWHHUMAJIbHBIM COIIPOTUBJICHUCM. OH 00BIYHO 3HAYUTEIHHO BEIIIE HOpMaJIbHOT'O pa60qero TOKa.

16. TIpaBmia Kupxroda.



- [lepBoe npaBmiio Kupxroda (mpaBuiio TOKOB) TJIACUT, YTO CyMMa TOKOB, BXOJSIITUX B y3€l,
paBHAa CyMMe TOKOB, BBIXOZSIIMX M3 Hero. Bropoe npasuno Kupxroda (mpasuno HanpsokeHuit)
YTBEPKAAET, YTO CyMMa HaNpsKEHUH MO 3aMKHYTOMY KOHTYPY LIENTU paBHA HYIIIO.

17. OcHoBHbIE NIOJIOKEHUS KIIACCUYECKON TEOPUU SIEKTPONPOBOJHOCTH METAIIIOB.

- Kinaccuueckast Teopust 371€KTpOIpOBOAHOCTH METAJNIOB OCHOBBIBAETCS HA MOJIEIN CBOOOIHBIX
3JIEKTPOHOB, KOTOPbIE, B3aUMOJCHCTBYS C PEHIETKON aTOMOB, IEPEHOCT IEKTPUUECKHIT TOK.

18. BBIBO,I[ 3akoHa OMa B KJIaCCHYECKOM TCOPUHU IJICKTPOIIPOBOJHOCTU MCTAJLJIOB.

- 3akoH OMa B KJIACCHUYECKOW TEOPHH BBIBOJIUTCS U3 MPEACTABICHUS O IBH)KEHUU CBOOOIHBIX
QJIGKTPOHOB B METaJUIe TOJ JIEHCTBUEM JJICKTPUUYECKOTO MOJIA. DJIEKTPOHBI CTATKUBAIOTCS C
aTOMaMH, CO3/7aBasi CONPOTHUBJICHHE, IPOMOPIHOHAIBHOE JUIMHE IPOBOJHUKA M 0OpaTHO
MIPOMOPIIMOHAIEHOE €TI0 CEYCHUIO.

19. BriBoJ 3aKk0HAa I[)KOYJ'ISI — JleH1a B KJ1JaCCHYECKOMU TCOPHUHU IJICKTPOIIPOBOAHOCTU MCTAJIJIOB.

- 3akoH Jlxoynsa-JIeHna BBIBOOUTCA M3 TOrO, YTO B HpOLECCe JBUKEHUS CBOOOIHBIX
3JICKTPOHOB Y€pe3 IIPOBOJHUK OHU CTAJIKUBAIOTCS C aTOMAaMH, YTO IIPUBOIUT K BBIICICHUIO TEILIA,
IIPONOPLUMOHAIBHOMY KBaJIpaTy TOKA U COIIPOTHUBIICHUIO IIPOBOHUKA.

20. BeBox 3akona Bunemana-®panna.

- 3akoH BI/meMaHa-d)paHua OIIMCBIBACT 3aBUCUMOCTb TCIJIOIIPOBOAHOCTHU OT BHCKTqueCKOﬁ
npoBOAMMOCTH B MCETAJJIaX. On YTBEPKAACT, HYTO TCIUJIOIIPOBOAHOCTL IIPOIIOPHUOHATIBHA
MMPpOBOAUMOCTH U TEMIICPATYPC.

21. HepocTaTKu KJIaCCHUYECKOH TEOPHH AJICKTPOIPOBOJHOCTH METAJIIOB.

- Knaccuueckas teopus He MOXKET OOBSCHUTH IOBEAECHHE IMPOBOAUMOCTH MPU HHU3KHUX
TEMIEpaTypax UK B CBEPXIIPOBOJAHUKAX, a TAK)KE HE YUUTHIBAET KBAHTOBBIE A(P(PEKThI, TAKUE KaK
JUCKPETHU3ALUS YPOBHEN DHEPI M.

22. OCHOBBI KBAHTOBOM TCOpHUU MTPOBOANUMOCTHU METAJIJIOB.

- KBaHTOBasg Teopuss NMpOBOAMMOCTH METAJNIOB OCHOBBIBAETCS HAa YYEHUHM O KBAaHTOBBIX
COCTOSTHUSIX DJIEKTPOHOB U UX B3aWMOJEUCTBUU C PEIIETKOM. JTa Teopusi OOBACHSET SBICHUS,
KOTOpbIE KJIacCHYecKas TEOpHs HE MOXKET OOBSCHHUTh, TaKMe KaK aHOMaJbHOE IMOBEACHUE
IIPOBOJIMMOCTH ITPH HU3KHUX TEMIIEpaTypax.

Maruneruzm



1. MaruutHoe mnosie. McTouHnkr MarHuTHOro moss. CBsA3b MarHUTHOM HWHIYKIMHU C
BpAaIaOITUMCS MOMEHTOM.

- MarnuTtHoe 1noJje co31aércs ABMKYIIUMHUCS SJIEKTPUUECKUMU 3apsiiaMH, HallpuMep, TOKaMU
WIM MAarHUTHBIMU MarepuajgamMu. MarHuTHas WHAYKIUS XapaKTepu3yeT HMHTCHCHUBHOCTh U
HaIpaBJIEHUE MarHUTHOTO NoJIs. Bpamiaromuii MOMEHT ONUCHIBAET B3aUMO/ICHICTBIE MATHUTHOTO
MOJIsI C MATHUTHBIM MOMEHTOM TeJl.

2. 3axoH buo-CaBapa-Jlamiaca. DneMeHT ToKa.

- 3aKoH EHO-CaBapa OIIMChIBACT MarHUTHOC II0JIC, CO31aBac€MO€ 3JICMCHTOM TOKa. On I'JIaCHUT,
4YTO MAarHUTHOE MOJie CO3Ja€TCs JBMKCHUEM 3apsga10B (TOKOM) U 3aBUCHUT OT pPaCCTOAHUA,
HaIlpaBJICHUA TOKA U MMIPOBOAHUKA.

3.  MarunuTtHoe nosie B LEHTPE KOJblla ¢ TOKOM. MarHuTHoOe MoJjie KoJjiblia. MarHuTHoe Ioiie
IPSIMOTO TOKA.

- B nentpe komnplia ¢ TOKOM CO3/1aETCSI MArHUTHOE T10JIe, HATIOMUHAIOIIEE M0JIe TOCTOSHHOTO
MarHuTa. MarHuTHOE 1oJie PSIMOTO TOKa UMEET XapaKTEPHbIC TUHUH T0JIs1, KOTOPHIE 3aBUCST OT
(GbopMBbI IPOBOJTHUKA U €TO JITUHBI.

4. 1lupKymnsiuusi BEKTOpa MarHUTHOM MHTYKIIUH.

- Ilupkynsauus MarHUTHOM MHAYKIUU 10 3aMKHYTOMY KOHTYPY OIIMCBIBA€T CyMMapHOE
MarHuTHOE II0J€, CO3/aBaéMO€ TOKAaMH, IMPOXOIAIIMMU dYepe3 ITOT KOHTyp. OHa
IIPONOPLUUOHANIBHA TOKY, IIPOXOIALLEMY Yepe3 KOHTYD.

5. TeopeMa O HUPKYJIALINUA. HpI/IMeHeHI/IC I COJICHOU A U TOpOraa.

- TeopemMa 0 UMPKYJISLMM MAarHUTHOTO IMOJI YTBEPKAAET, YTO IUPKYJSALUS MarHUTHOM
WHAYKIIMH 4€pe3 3aMKHYTBIA KOHTYp ITPONOPLHOHAIbHA TOKY, KOTOPBIM IPOXOIUT YEPE3 KOHTYP.
g coneHonpa M TOpouzAa 3Ta TEOPEMA HMCIOJIb3YETCs AJI BBIYMCIICHUS MAarHUTHBIX IOJIEH
BHYTPH 3TUX OOBEKTOB.

6. Ilorok BCKTOpA MarHUTHOM HHAYKIHUU.

- [ToTox MarHuTHOM WHAYKIUHU YCPE3 MOBCPXHOCTDh CBA3AH C KOJIMYECTBOM MAI'HUTHBIX HHHHﬁ,
IMPOHU3BIBAIOIINX e€. DTOT IMOTOK 3aBHCHUT OT BEIUUYMHEBI B HaIpaBJICHUS MAarHuTHOT'O ITOJIA.

7. 3axon Ammnepa. [IpaBuio neBoii pyku. Cuna Amrepa.

- 3aKoH AMnepa OIMUCBIBACT CHUITY, C KOTOpOﬁ MAarauTHOC I10JIC HeﬁCTByeT Ha TOK B IIPOBOJHHKE.
HpaBI/IJ'IO JIEBOM PYKHU IO3BOJIAICT ONIPCACIINTD HAIPABJICHUC CUJIBI, ,Z[CﬁCTByIOH.ICﬁ Ha IMPOBOAHUK
C TOKOM B MarHuTHoM none. Cuna AMnepa mponopuruoHajibHa TOKY U MArHUTHOMY ITOJITO.



8. Pamka ¢ TOKOM B MAarHuTHOM 11ojie. MarHutHbeIil MoMeHT. PaboTa cuit moiis.

- Pamka ¢ TOKOM B MAarHMTHOM II0JI€ MCIBITBIBAET CHJIBI, KOTOpPBIE MOIYT €€ BpallaTh.
MarHuTHBIII MOMEHT 3TO paMKH OIpeIesieTcsl TOKOM U IUIONaAbio paMku. PaboTa cui moss
3aBHCHT OT yIJjla MEKIy MarHUTHBIM MOMEHTOM U MarHUTHBIM IIOJIEM.

9. Pabora IIpHU NEPEMEIICHUU IIPOBOJHUKA C TOKOM B MAarHUTHOM IT0JIC.

- Pa0ora, coBepiiéHHast pu nepeMeleHHH POBOJAHNKA ¢ TOKOM B MArHUTHOM I10J1€, 3aBUCUT
OT CHJIBI, IEUCTBYIOIIEH HA POBOJIHUK, U €T0 IIEPEMEILEHNUS B I10JI€.

10. Cuna Jlopenmna. [IBmxeHune 3apsHsKeHHON YacTHIBI B MATHUTHOM T10JIE.

- Cuma HopeHua OIIHMChIBACT BBaHMOHefICTBHC MArduMTHOTO ITIOJIA € ABMXXYIIHUMUCA 3apsadaMU.
I[BI/I)KCHI/IC SapH)KeHHOﬁ YaCTHULbI B MArHUTHOM IIOJIC 3aBUCHUT OT YTJIa MCKIY eé CKOPOCTBIO H
MAarauMTHBIM IIOJIEM, @ TAKKC OT BCIIMYHHEI 3apsa/a U CKOPOCTH YaCTHUIIbI.

11. VYpaBuenus Maxkcaemia.

- YPaBHGHI/Iﬂ MakcBeiia OINMCBIBAIOT SJICKTPOMAruuTHBLIC II0JII U HUX BBaHMOHGﬁCTBHG C
3apsAa0OM U TOKOM. Ot YpaBHCHUSA SABJIAIOTCA OCHOBOM AJId OIMMCAaHUA BCEX IJICKTPOMAIHUTHBIX
HBHGHHﬁ, BKJIKOYas SJICKTPUICCKUEC U MAIHUTHBIC I10JIA.

Onruka

1. Bousna. I[IpogonbHblie BosiHbL. Ilonepedynbie BOMHEI.

- Bonna — 370 KonebaHue, KOTOPOE NMEPEHOCUT SHEPTHI0 Yepe3 MPOCTPAHCTBO Oe3 mepeHoca
BemiecTBa. IIpo/iobHBIE BOJIHBI — 3TO BOJHBI, B KOTOPBIX KOJEOAHUs MPOMCXOIAT BAOJb
HalpaBJIeHUs] PaCIPOCTPaHEHUsI BOJHBI (HampumMep, 3ByK). [lonepednbie BOJIHBI — 3TO BOJIHBI,
r7ie KojeOaHusi NMPOUCXOAAT MEPHEHIUKYISAPHO HAIMPABICHHUIO PaclpoCTpaHEHHs (HampuMep,
CBETOBBIE BOJIHBI).

2. Tlomyuyenue ypaBHEHUS TUIOCKOW BOJIHBI.

- [Imockast BoJTHA OMKCHIBAET paclpocTpaHeHHe KoJeOaHuii B OIMHAKOBLIX (Da3ax B INIOCKOCTH.
JI71st II0CKOM BOJIHBI aMITIUTY/1a KOJIeOAaHUM MOCTOsTHHA B JIF0O0OH TOUKE BOJTHOBOM MTOBEPXHOCTH
Y MEHSETCS TOJIBKO BJOJIb HAIIPABIEHUS PACIPOCTPaHEHUSI.

3. ®da3a BOJHBI, BOJHOBAsI IOBEPXHOCTb.

- ®a3a BOJHBI — 3TO MapaMeTp, OMPEIEIAIONINNA COCTOSHUE KOJIEOAaHUH B KaXKIOW TOYKE.
BoHOBas MOBEpXHOCTH — ATO MOBEPXHOCTh, HA KOTOPOI BOJTHA HMMEET OJIMHAKOBYIO (a3y.

4. Tlnockas BoiHa, cepuyeckas BOJHA.



- Ilnockas BoiHAa pacHmpoCTpaHseTCs B OJHOM HAIpaBICHUU, U €€ BOJHOBBIE (POHTHI
NpeACTaBISIOT co00i nmpsiMble TuHUU. Cdepuueckas BOJIHA PaclpoOCTpaHSIeTCs OT UCTOUYHUKA B
BU/JIE KOHIIEHTPUYECKUX cep.

5. Jlnuna BonHBL. COOTHOIICHUS MEXKIY JUTMHOW BOJIHBI, IMKIMYECKOW YaCTOTOM, YaCTOTON U
NepuoIoM BOJIHBL. BoiHOBOE uncIo.

- JInMHa BOJIHBI — 3TO PACcCTOSIHME MEXIy JIByMsI COCEIHUMH TOYKaMH B OJJMHAKOBOH (ase
BONHBL. [[MKiMyeckas 4acroTa M 4YacToTa CBSI3aHbl C IIEPUOJOM BOJIHBI. BOIHOBOE 4HCIIO
XapaKkTepU3yeT KOJIMYECTBO BOIH, IPOXOAALIUX YePE3 EAUHULLY IIIUHBIL.

6. Fpa(bm( 3aBUCUMOCTH CMEIICHUA 4YaCTUIL OT KOOPAWHATEI.

- Ha rpaduxe 3aBUCMMOCTH CMEILIEHHs YacTULl OT KOOPAMHATHI OTOOpa)karoTcs aMIUIUTYIa
KOJICOAHUH B pa3HBIX TOYKAX MPOCTPAHCTBA HA (PUKCHPOBAHHBI MOMEHT BPEMEHH.

7. dazoBasg CKOpPOCTb U I'pynIioBasa CKOPOCTh.

- ®a3oBas CKOPOCTh — 3TO CKOPOCTh, C KOTOPOH pacmpocTpansercs ga3a BoiHbL. [ pynmosas
CKOPOCTh — 3TO CKOPOCTb PAaCHpOCTPaHEHHUs OruOaroleil BOJHBI, ONUCHIBAIOIICH JIBHXKEHUE
SHEPTUH.

8. OCHOBHBIE TIOJIOKEHHUS AIIEKTPOMArHUTHOHN Teopru MakcBela.

- MaxkcBenn C(bOpMyHHpOBaH YpaBHCHU, OIIUCBIBAOIINEC B3AUMOCBA3b MCKAY JICKTPUUICCKUMU
U MarHuTHBIMH TossMHA. OHH  OOBSICHSIOT npupoay JSJICKTPOMAIrHUTHBIX BOJIH U HX
pacinpoCTpaHCHUC B IIPOCTPAHCTBC.

9. DnextpomarHuTHas BoiHa. Dopmyra A7 CKOPOCTH PACIPOCTPAHEHUS JIEKTPOMArHUTHOM
BOJIHBIL. ['paduik 2eKTpOMarHuTHOM BOJIHBI. Y paBHEHHUE TUIOCKOW JIEKTPOMArHUTHON BOJTHBI.

- DIeKTpOMarHUTHas BOJIHA — 3TO BOJIHA, COCTOSIIAs U3 NEPEMEHHBIX 3JIEKTPUUYECKUX U
MarHUTHBIX MOJIEH, pacIpOCTPaHSIOUIMXCA B IpocTpaHcTBe. CKOPOCTh pacpOCTPaHEHUs BOIHBI
paBHa CKOPOCTH CBeTa B BakyyMme. ['paduk 351eKTpoMarHUTHON BOJIHBI IOKAa3bIBa€T 3aBUCUMOCTD
II0JIEN OT BPEMEHM U KOOPAMHATEHI.

10. [Torok sneprun. IlnmoTHOCTH mMOTOKA SHepruu. CBSA3b NOTOKAa 3HEPTUU C OOBEMHOM
IJIOTHOCTBIO SHEPTUH BOJHBI U (Da30BON CKOPOCTHIO pacHpOCTpaHEHHUS BOJHBI. VIHTEHCHBHOCTh
BOJIHBI.

- Ilotox »Hepruum XxapakTepu3yeT Ieperavyy OSHEPruu Yepe3 CAMHUYHYIO IUIONIAlb.
WHTEHCUBHOCTh BOJIHBI — 3TO JHEPTHs, MEPEHOCHMas BOJHOW B E€IMHHUILYy BPEMEHHU 4epe3
eIMHUYHYIO TUIOIaab. CBA3b MEXKAY dTHMU BEIUYMHAMH TO3BOJISIET OnKcaTh 3()(EKTUBHOCTh
pacnpoCTpaHEeHUS SHEPTUH.



11. TlonsaTue cBETOBOIO Jy4a. 3aKOHBI T€OMETPUUYECKON ONTHKHU.

- CBeroBOil JIyd — OTO JIMHUS, BJOJb KOTOPOH pacmpocTpaHseTCs] CBET. 3aKOHBI
F€OMETPUUYECKON ONTHUKH OINKCHIBAIOT IOBEJACHHE CBETa B paMKaX 3aKOHOB OTPaKEHUS U
IIPETOMIICHUS.

12. ®wusuueckuil cMbICA a0COIIOTHOTO MOKA3aTessl MPEIOMIICHHs JaHHOW ONTUYECKOW Cpelibl.
OTHOCUTENBHBIN MMOKA3aTEeNb MPETOMIICHUS ABYX CPE/I.

- AOCOJIIOTHBINM MOKAa3aTeNb MPETOMIICHHUS CpPeAbl XapaKTepusyeT €€ CroCOOHOCTh MU3MEHSTh
HarpaBjeHue cBeta. OTHOCUTENbHBIN MTOKA3aTelNb MIPEIOMIICHUS! — HTO OTHOIIEHUE MTOKa3aTeen
MIPEJIOMJICHUS JIBYX CPEI.

13. CymHOCTb IPUHIUNA CYNIEPIIO3UIIIH CBETOBBIX JIyUeH.

- [IpuHIMn cyneprno3uumy riacuT, YTO Pe3ylbTUPYIOIIEE MOJIOKEHNE CBETa B JIHOOOH TOUKe
oIpeieNsIeTCsl KaKk CyMMa BIIMSTHUM BCeX CBETOBBIX JIydeH.

14. Onrtuuyecku OJIHOpOJHAas, OIITHYCCKH U30TPOITHAA, OIITUICCKU aHU30TPOIIHAA Cpcaa.

- Onruyecku oaHOpOoJgHad Cpeaa UMCET OAMHAKOBLIC OIITUYCCKUC CBOICTBA B Ka)KI[OfI TOYKCE.
I/I30Tp0HHa$I cpeaa UMECT OAUMHAKOBLIC CBOMCTBa BO BCEX HaIlpaBJICHUAX. AHI/ISOTpOHHaH cpcaa
HMECT pa3JINYHLBIC CBOMCTBA B Pa3HBIX HAIIPABJICHUAX.

15. IlenTpupoBaHHas ONTHYECKas CHCTEMA.

- lleHTpupoBaHHass ONTHYECKas CUCTEMA HMEET CUMMETPUI0O OTHOCUTEIBHO TJIABHOM
OIITUYECKOU OCH.

16. TlocTpoeHue xoaa Jydel yepe3 rpaHmIly CTEKI0-BO3IYX.

- [Ipu mepexoie cBeTa U3 cTeKIa B BO3AYX CBETOBOH JIy4 MPETOMIIIETCS, U YTOJI MPEIOMICHHUS
Oynet OoJblIe yriia majieHus.

17. Jlunza. Ilepennuii, 3aauuii pokyc nuH3bl. OnTHYECKas CUJIA JIMH3BL. Y BEJINYCHHE.

- JIuH3a — 53TO ONTHYECKUM 3JIEMEHT, KOTOPBIA H3MEHSIET HalpaBji€HUE JIy4ell CBeETa.
[lepennuit u 3agHU GOKYCHIl — 3TO TOUKH, IJi€ MapaiieIbHbIE JTYYH CXOASITCS WU PACXOJIATCA.
OnTHyeckas cuiia JIMH3bI ONpeeseT e€ crnocoOHOCTh (POKYCHUpPOBAaTh CBET. Y BEIHMUYEHUE — ITO
OTHOILIEHHE pa3Mepa U300pakeHus K pazMepy 0ObeKTa.

18. BsIBoI GOpMYITBI TOHKOM JHH3BI. X0 JIyueil B COOMPAIOIIEH U paccerBarOIIEH TNH3aX.



- JInst TOHKOW JIMH3bI IPUMEHSFOTCSI OCHOBHBIC YPAaBHEHHSI ONITUKHU, CBS3BIBAIONINE (OKYCHOE
paccTosiHue, PacCTOSHUE 10 OOBEKTa W PACCTOSHHE N0 M300paxkeHus. JIuH3a cobOupaer wiu
pacceuBacT CBET B 3aBHCUMOCTH OT €€ (DOPMBI.

19. Tloctpoenue n300pakeHUs CBETAIICHCS TOUKH, JaBaeMOe COOMPAIOIIEH JTHMH30M.

- Ecniu Touka HaxomuTcst MeXay (OKYCOM W JIMH30H, TO M300paxkeHrne OyAeT yBeIHueHHOE,
HepeBEPHYTOE U JEUCTBUTEIBLHOE.

20. TIlmockoe 3epkaio.

- Ilnockoe 3epkano co3gaéT BUPTyalibHOE U300paKeHUE, KOTOPOE SBJISIETCSI CUMMETPUYHBIM
OTHOCHUTEIIbHO 3€PKaJIbHOM MOBEPXHOCTH.

21. Cdepuueckoe 3epkano. Ontudeckuil nmeHtp 3epkana. [lomoc. ['maBHas onThueckas och
3epkana. Doxyc. DokycHoe paccrosiaue. [Toctpoenne n3o0paxeHHi.

- Cdepuueckoe 3epkaiio GoKycHpyeT cBeT B pokycHO Touke. ONTHYECKUI IEHTP — 3TO TOUKA
Ha OCH 3€pKaia, Il Jy4d He npesomrsarorcs. [lomoc — 3To Touka, pacnosiokeHHas B LEHTPE
3€pKaJIbHON IIOBEPXHOCTH.

22. llpenomnstomas npusma. [Ipenomistomuii yron npusmsl. Xoa Jiyued B MPeroMIISIONIEH
pU3Me.

- HpI/ISMa HU3MCHACT HaIIpaBJICHUC CBCTA 3ad CUéT MMpCIIOMJICHHUA Ha eé IrpaHuIe. Vron
OTKJIOHCHMUS JIyda 3aBUCHUT OT yTJia IPCIOMIICHUA U MMPCIOMIIAIONICTO yrjia IIPU3MBbI.

23. TlnockomapauienbHas TUIACTUHA. X0/ JTy4Yel B TNIOCKOMapaUIeIbHON TUTACTHHE.

- [InockonapauienbHas IIAaCTHHA HE U3MCHSCT HAIIPaBJICHUs JIydel, HO BbI3BIBACT CMEIICHUEC
U300pakeHMs..

24. WNurepdepenunonnas kaptuhHa. Murepdepenuns. KorepentHsle BosiHbl. BomHoBOH 1yT.
Bpewmst korepeHTHOCTH. [{ITMHA KOTEPEHTHOCTH.

- UnTepdepeniiuss — 3T0 B3auMOJICHCTBUE IBYX WJIM OoJiee BOJH, MPUBOAAIICE K YCUICHUIO
WM ocnablieHnIo uX aMIuiuTya. KorepeHTHbIe BOJTHBI — 3TO BOJIHBI C MIOCTOSTHHON Pa3HOCTHIO

das.

25. 3epkana OpeHers.

- 3ep1<ana @peHeJm HCIOJIB3YIOTCA AJId CO3JaHUA HAIIPABJICHHBIX CBETOBBIX J'Iy‘lefl B OIITHYCCKUX
CHUCTEMAX C H3MCHHmmeﬁCH (1)330171 BOJIH.

26. YcioBre MUHIMYyMa 1 MaKCUMyMa WHTep(hepeHIINH.

- YcanoBus AJId MaKCUMyMa 1 MUHUMYMa ONPCACIAOTCS Pa3HOCTBIO (1)33 MCIKAY KOTCPCHTHBIMU
BOJIHAMM.
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WutepdepeHiiys cBeTa B TOHKHX TJICHKAX.

- UnTepdepeHys B TOHKMX IUICHKaX IMPUBOAUT K IOSBICHUIO SPKUX U TEMHBIX I0JIOC,
OOYyCIIOBJIIEHHBIX PAa3HOCTBIO IYTH Jy4yeil, OTpaKEHHBIX OT BEPXHEM M HUKHEH
IIOBEPXHOCTEN IUICHKH.

ITosrocs! paBHOrO HakiaoHA. [10710CH paBHOM TOJIILMHEI.
- [lomockl paBHOTO HAKJIOHA U TOJIIMHBI — 3TO MHTEP(EPEHLIMOHHBIE y30Pbl, KOTOPHIE
MOSBIIAIOTCS IIPU ONPEAEIEHHBIX YCIOBUAX PACIIPOCTPAHEHHUS BOJIH.

Konbua Herotona. Pannycsl TEMHOIO M CBETJIOTO KOJIBLIA.

- Konpia HproTOHA BO3HUKAIOT HAa NMOBEPXHOCTH, Pa3ACIIAIOLIEH ABE Cpelbl, KOrjaa OAuH
JIy4 CBETa OTPAXKaeTcs OT BEPXHEH, a APYroil — OT HWKHEN oBEpXHOCTH. PazMepsl kosrer
3aBUCAT OT JJIMHBI BOJIHBI CBETA.

IIpocBeTiieHrE ONTUKH. Y CIIOBUSA JUIs TAILICHUS JTy4YeH.
- [IpocBetnenue nocTuraercs Mpy rameHu OTPaKEHHBIX BOJIH, KOTJa UX Pa3HOCTh (a3
NPUBOJIUT K HHTEP(EPEHIINHU C aMIUTUTYAO0N HOJb.

Pacuér untepdepeHIInOHHON KapTUHBI OT 2-X UCTOUYHUKOB.
- UnTepdepeHiimontas kapTuHa Mpyu IByX UCTOYHHMKAX 3aBUCUT OT Pa3HOCTU XO/a BOJIH
OT K&XXJIOTO0 UCTOYHHUKA JI0 HAOJII01aTesl.

Hudpakmus ceera. [punun [oirenca-dpenens.
- Jludpakumsi ONMMCHIBAET SBIICHUE OTHOAHUS BOJH BOKPYr MNpensTcTBUil. [IpwHImI
['oitrenca-dpenens 00bACHAET, KaK BOJIHBI PaCIIPOCTPAHSIOTCS Y€pe3 OTBEPCTHSL.

Meron 301 Openens.

- Meton 30H @peHens UCHONb3yeTCs Ul aHAINU3a JU(PPAKLIUU U TO3BOJIAET Pa3/esIuTh
IIPOCTPAHCTBO Ha 30HBI, KaX/Jasg U3 KOTOPBIX MMEET CBOM BKJIAJ B PE3YIbTHPYIOIIYIO
BOJIHY.

Judpaxus minockux BoiH (qudpaxnus Opaynrodepa).
- Mudpakus dpaynrodepa onuchiBaeT NOBEJACHUE CBETAa HA OOJBIINX PACCTOSHUAX OT
UCTOYHUKA U TU(PPAKIIMOHHOTO arnapara.

Judpakius peHTTeHOBCKUX JTydei.
- PentreHoBckue 1yun MOAYMHSAIOTCS 3aKOHAM JU(PaKLIUU U MOTYT ObITh UCIOJIb30BaHbI
JUISL U3YYEHUS CTPYKTYPBI BELLIECTB.

EctectBennsbiii cBet. [lonsipuzoBanublil cBeT. CTeneHb Nosipu3auu.

- EcrecTBeHHBIN CBET COCTOMT M3 BOJIH, KOJECOIIOMIUXCS B PA3IMYHBIX HAMPABICHUSX.
[Tonsspu3oBaHHBI CBET — O3TO CBET, B KOTOPOM BOJIHBI KOJEOTIOTCS B OJHOM
HaIpaBJICHUU.

[Tonsipusaropsl n aHanu3aTophl. 3aK0H Mastoca.
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- IonsapuzaTopsl OIIOKUPYIOT BOJHBI, KOJIEOIIONINECS B ONPENEIEHHBIX HAIpPaBICHUSX.
3akoH Mairoca OnMChIBaeT 3aBUCUMOCTh MHTEHCUBHOCTH MOJIIPU30BaHHOTO CBETA OT yIila
MEXY MOIAPU3ATOPOM U aHAIIU3aTOPOM.

JBoiinoe iyuenpenomienne. OOBIKHOBEHHBIH U HEOOBIKHOBEHHBIN JIyUH.

- JIBOMHOE JTy4enpesoMIIEHUE NIPOUCXOIUT B KPUCTAJIAX, KOTOPBIE MPEIOMIISIOT CBET B
JIBa JIy4a: OOBIKHOBEHHBIM M HEOOBIKHOBEHHBIM, KaXKIbIi W3 KOTOPHIX HMEET CBOIO
CKOPOCTB.

[Tonsipuzanmonusie pusmsl. [Ipuzma Hukods.
- [onsipuzanmoHHbIe TPU3Mbl UCIOIB3YIOTCS ISl pa3/eieHus JIydei Mo MOJsIpU3aluu.
[Tpusma Hukosns ucnonp3yercst IUisl CO3JaHUs M aHaIN3a MO PU30BAHHOTO CBETA.

UckyccTBenHnas ontuueckas anuzorponus. SAdeiika Keppa.
- MckyccTBeHHAs: aHU30TPOIINSL CO3MAETCA IMYyTEM BO3JIEHCTBHS HA ONTUYECKUE CBOMCTBA
MaTepHalioB € IOMOILbIO BHEILIHETO OIS, KaK B siueiike Keppa.

OnTHUYeCKH aKTUBHBIC BCIICCTBA. BpaHIGHI/Ie IIJIOCKOCTH IOJIApU3allUU.
- OnTudeckyd axKTHBHEBIC BCHICCTBA HU3MCHAIOT INIOCKOCTH IIOJIApH3allMM CBCTA. Yron
IMOBOPOTA 3aBUCUT OT KOHLICHTPpAlIMKU BEIICCTBA U JJIMHBI ITYTH.

B3aumoneiictBue cera ¢ BeuiecTBoM. Jucnepcust. DIeKTpOHHAs TEOpUs AUCIIEPCHH.

- Jucnepcuss — 3TO 3aBUCHUMOCTb IIOKa3aTess IPEeJOMJIEHHUS OT JUIMHBI BOJIHBIL.
ONeKTpOHHAasT Teopusi OOBICHSIET JUCHEPCHUI0 Yepe3 B3auMOJEHCTBHUE CBETa C
3JIEKTPOHAMHU B BELIECTBE.

[Tornomenue cBeta. 3akoH byrepa. 3akon byrepa-JlambepTa.
- 3akoH byrepa onuceiBaeT MoriolleHue cBeTa B BellecTse, a 3akoH byrepa-JlambOepTa
CBSI3bIBAET MOIJIONIEHHUE C TOJILIMHOMN BelecTBa U €ro KO3 PpHUINEHTOM MOTJIOLICHHUS.

[IpoxoxneHue cBeTa yepe3 ONTUYECKH HEOTHOPOAHYHO cpeny. PaccesHue cBera. 3akoH
Pones.

- [IpoxoxxaeHue cBeTa yepe3 HEOAHOPOAHYIO CPENly BBI3bIBAET paccesiHue. 3akoH Panes
06’135[CH$[CT, KaK CBECT paCCCI/IBaeTCSI B 3aBUCHUMOCTHU OT OJIMHBI BOJIHBI 1 pa3Mepa qaCcTHIl.
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