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Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

JUACIUIUINHE,

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

dopMbI MPOMEKYTOUHOM aTTecTanuu: sxsamen (1 kypc), sauem (2 kypc).

IUIAHUPYEMBIX  PE3yJbTaTOB

OCBOCHUA

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

Konx n mHanmenoBanue KOMIICTCHIINH

OIIK-6: crtocoOHOCTBIO CAaMOCTOSTEIHHO WIIM B COCTaBE IPYIITBI OCYIIECTBIISITh HAYYHYIO JACSTEIBHOCTD, Peau3ys
CIHelManbHble CPEACTBA M METO/IbI MOTYUYEHHUs] HOBOTO 3HAHUSA

[TK-2: criocoOHOCTBIO IPOBOJUTH TEOPETHUECKHUE M SKCIIEPUMEHTAIbHBIC HAYIHbIE HCCIEAOBAHNUS 110 IOUCKY W IIPOBEPKE
HOBBIX H/IEH COBEPIICHCTBOBAHUS HA3€MHBIX TPAHCIIOPTHO-TEXHOJIOTHYECKHUX CPEACTB, X TEXHOJIOTHIECKOT0 000pyJOBaHHS

" CO3JJaHNA KOMIIJICKCOB Ha UX Oaze

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON TPOrPaMMBI

KOZ[ N HAMMCHOBAHHUEC KOMIICTCHIINHN

PeSyJ’ILTaTBI O6y‘IeHI/I$I IO TUCHUITTIMHE

OLieHOYHBIE
marepuaisl (kypc 1,
2)

OIIK-6: crocoOHOCTBEIO CaMOCTOSATEIHHO

WIKX B COCTABC TIpyHIibl OCYLICCTBIIATH
HAay4IHYIO ACATCIBbHOCTD, peainsys
CIICIUaJIbHBIC CpeacTBa n METOAbI

TMOJIYYC€HUA HOBOI'O 3HAHU

OOyJaroniuiicst 3HaeT:

OCHOBHBIE TIOHSATHS M 3aKOHBI KJIACCHYECKOH U
COBPEMCHHOW (M3UKU U OCYIICCTBICHUS HAyYHOU
JIeATENbHOCTH, peanu3ysl CIelUalbHbIe CpelcTBa H
METO/IbI MOJYY€HHS HOBOTO 3HAHMSI

Tecterm. 2.1.1:

¢ 1 mo 7 -1 kype,
¢ 8mo 14 - 1 kypc,
c 15 mo 21 -2 xypc

OO6ydaronuiics ymeeT:

HCIIOJIB30BATh OCHOBHBIC HOHATUA u 3aKOHBI
KJIacCCHYeCKOll W coBpeMeHHON  ¢u3uku  ams
OCYIIECTBJICHUSI HAYYHOM JEATENIBHOCTH, peaNu3ys

CIICHHUAJIbHBIC CPEACTBA W MCTOJbI IMOJYYCHUSI HOBOI'O
3HaHUA

Tectprm. 2.2.1:

¢ 1 mo 10- 1 kype,
¢ 11 no 14-2 xypc,
¢ 150 17 -2 kypc

3amauyn 1. 2.2.2:
¢ 1 mo 5- 1 xypc,
¢ 6 o 8-1 kypc,
c9mo 11 -2 xypc

OO0yJaroniuiics BIaaeer:

HaBBIKAMU MPUMEHCHHS OCHOBHBIX TOHSTHHA W 3aKOHOB
KJIacCHYeCKoil W coBpeMeHHON  ¢u3ukm  ams
OCYIIECTBIICHUS HAYYHOW JEATEIbHOCTH, pealn3ys
CTeIUANIbHBIE CPEeICTBA M METOJbI IMOJIYYeHUsT HOBOTO
3HAHUS

Baganus . 2.3.1:
¢ 1 mo 8 —1 kype,
c¢9mo 15 -1 kype,
¢ 16 mo 20 -2 xypc

[IK-2: crtocoOHOCTBIO IPOBOANTE
TCOPETUICCKUE U DKCIICPUMEHTAIIBHBIC
HaY4YHBIC UCCJICIOBAHUA I10 ITOUCKY N
MpOBEpKE HOBBIX UJIEH
COBEPLIEHCTBOBAHUS HA3€MHBIX
TPaHCIIOPTHO-TEXHOJIOTHYECKHUX CPE/ICTB,
MX TEXHOJIOTMYECKOT0 000pY/I0BaHHUS U
CO3/JaHUs KOMIIJIEKCOB Ha nx 0aze

OOyyaroniuiicst 3HaeT:

METOAbI TCOPETUICCKOTO )5 OKCIICPUMEHTAJIBHOTO
HCCIIeOBaHMs (PU3HMUYECKUX OOBEKTOB, MPOIECCOB U
SIBIICHHI, UCIIOJIb3YEMEBIC [T IOMCKA U TPOBEPKE HOBBIX
U COBCPIICHCTBOBAHUS HA3eMHBIX TPaHCIIOPTHO-
TEXHOJIOTHYECKUX CPEACTB, HX TEXHOJOTHYECKOTO
000pyIOBaHUS U CO3JIaHMsI KOMIUICKCOB Ha HX 0ase

Tectpr m. 2.1.2:

¢ 1 mo 6 — 1 cemectp,
¢ 7mo 13 -2 cemecrtp,
¢ 14 mo 17 -3 cemectp

OOyyaronuicst ymeeT:

IIPUMEHATH METOAbI TCOPETUICCKOTO n
OKCIICPUMEHTAIBHOTO ~ HCCJIEAOBAaHHUS  (DH3UYECKHX
00BEKTOB, TPOIECCOB M SIBICHHUH, MCIOJIB3yEeMBIC IS
IOCKa W MNPOBEPKE HOBBIX I/Illeﬁ COBECPUICHCTBOBAHUA
Ha3€MHBIX TPAaHCIIOPTHO-TEXHOJOTHYCCKUX CPECIACTB, UX
TEXHOJIOTUYECKOr0  O0OpyZOBaHHS M CO3JaHHS
KOMILJICKCOB Ha uX 0ase

Bamaun 1. 2.2.3:

¢ 1 mo 11-1 kype,
¢ 12 mo 19-1 xypc,
¢ 20 mo 25 -2 xypc




OO0y4arouuiics BIaICeT: 3apanus 1. 2.3.2:
HaBBIKAMU TIPUMCHEHHUS METOJNOB TeopeTmyeckoro u |c 1 mo 8 — 1 kypc,
JKCIICPUMCHTAIBHOTO  HCCiefoBaHus  Qu3myeckux |c¢ 9 mo 15 — 1 kype,
00BEKTOB, IPOLECCOB W SIBJICHUH, HMCIONIB3yeMbIX aist |¢ 16 mo 20 -2 kypc
MOKWCKAa W TIPOBEPKE HOBBIX HJAEH COBEPUICHCTBOBAHUS
Ha3eMHBIX TPaHCIIOPTHO-TEXHOJIOTHIECKUX CPEICTB, MX
TEXHOJIOTHYECKOTO  00OpyNOBaHWS ¥ CO3JAaHUSA
KOMILIEKCOB Ha WX 0a3ze

[TpomexyTouHas aTTectanus (IK3aMeH) IPOBOAUTCS B OJIHOM U3 creayromux Gopm:
1) oTBeT Ha OWJIET, COCTOSIIUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcuTeTa.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieyromux Gopm:

1) cobecenoBaunue;
2) BeimonHeHue 3ananuii B OMMOC yHuBepcurera.

2. Tunosble! KOHTPOJIbHbIE 32AHMS MJIH HHbIE MATEPHAJIbI ISl OLEHKH 3HAHUI, YMEHHIA,
HABBIKOB M (MJIH) ONBITA /IeATEJIHLHOCTH, XaPAKTEPHU3YIOIIMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIeTEeHM I
2.1 TunoBblie Bonpockl (3aaHusi) 115 OLIEeHKH 3HAHUI B KayecTBe 00pa30BaTeIbHOI0 pe3yJibTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN PE3yIbTAT:

Ko u HanmeHnoBanue OO6pa3oBateibHBIN pe3yabTaT
KOMIICTCHIIN
OIIK-6: crocoOHOCThIO | OOyUaroIuiics 3HaeT:

CaMOCTOSITEIbHO MJIM B COCTaBE | OCHOBHBIC IMOHSATHSA U 3aKOHBI KJIIACCHYECKON U COBpeMeHHOﬁ (I)I/ISI/IKI/I IJIA OCYIICCTBIICHUA
TpynImbl OCYHICCTBIATL HAYYHYIO Haquoﬁ ACATCIIBHOCTH, pCain3ys CHCHUaJIbHbIE CPEACTBA U MCTOAbI IMOJTYYCHUSA HOBOI'O
ACATCIBbHOCTD, peaansysda | 3HaHUA

ClicraJIbHBIC CPEACTBA U METOAbL
MOJYYCHHUS HOBOI'O 3HAHUS

2.1.1 TlpuMepsI TECTOBBIX 3aJaHUI

1. HopmaisHBIM yCKOpEHHEM MaTepHaIbHOI TOUYKH Ha3bIBACTCS

a) COCTaBISIIOIIAS BEKTOPA YCKOPEHHS, HAMPABJICHHAS 110 KACATEIbHON K TPACKTOPUH MaTEPUAIbHOM TOUKH

b) npousBeneHue BekTOpa YCKOPEHHS HA KOCHHYC yIiia MEX/Y BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) mpowu3BelCHUE MOAYIIS BEKTOpA YCKOPEHHUS Ha BEKTOP HOPMAJIK K TPACKTOPHU MATEPHATIBHON TOUKH

d) cocraBusifolIas BEKTOpa YCKOPEHHs, HAMPABJICHHAS BJOJb MPSMOM, NEPICHAUKYISPHON KacaTelbHOH K TPAaeKTOPUHU
MaTepuaibHON TOUKU

€) MpPOEKIHUs BEKTOPA YCKOPEHHUS HA PAIUyC-BEKTOP MATEPUAILHON TOYKH

2. BexTopom yrioBoro rnepeMenieHuss MaTepUaIbHON TOYKH TPH €€ BPAIICHUH OTHOCHTEIEHO OCH Ha3bIBACTCS
a) yroJj, Ha KOTOPBIH MOBEPHYJIACH TOUKA, YMHOKEHHBIN HA €IMHUYHBIH BEKTOP, HATIPABICHHBIN B CTOPOHY JABUKEHUSI TOYKH
b) npoussenenue yria moBopoTa MaTepUAILHON TOYKH HA €MHUYHBIN BEKTOP, 3a/1af0Iel HAlIPaBJIeHHE OCH BPaIEHHUS
C) JUIMHA JIyTH OKPYXXHOCTH, II0 KOTOPO# MEpEMECTHIIACH TOYKA
d) yrox Mexmy paguyc-BEKTOPaMH HAYaIbHOTO U KOHEYHOTO IOJIOKEHUS TOUKH
€) MpOM3BEIEHHE yIiia MOBOPOTA MATEPHAIBLHON TOYKH HA BEKTOP MEPEMEIIEHHS MaTEPUATIBHOM TOUKH

3. Kaxkoe yTBepix/eHue SBISETCS PAaBUIBHON 1 Hanboee TOYHOM (hOPMYIHPOBKOM BTOpOro 3akoHa HbroToHa

a) JlroGoe Teno MOKOUTCS WITH BIDKETCS MPSMOIMHEWHO, €CITH Ha HErO He JCHCTBYIOT HUKaKHe CHJIBI HJIH JEHCTBHE BCEX
CHJI CKOMITCHCHPOBAHO

b) H3menenue umiyIbca Teja paBHO PaBHOAEHCTBYIOMIEH BCEX CHII, IEMCTBYIOIINX Ha HETO

C) B uHepHMansHOM cHCTEME OTCYETa TPOM3BEACHUE MACChl Tela Ha YCKOPEHHE €ro MOCTYMATENbHOTO JBHKCHHUS PABHO
CyMMe BCEX CHJI, AEWCTBYIONINX Ha TEJIO

d) B uHepuuManpHO#l cHCTEMe OTCYeTa YCKOpEHHE, IPHOOpEeTaeMoe TeJIOM, PABHO IPOM3BEACHHIO NEHCTBYIOIICH HA HEro
CHUJIBI HA MacCy Tena

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT aKTyalW3allid C YYE€TOM pPa3BUTHSA HAYKH, OOpa30BaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kageapoil u mpenogaBarenb — pa3pabOTINK OIIEHOYHBIX CPENICTB.



a)
b)
<)
d)

€)

a)

b)

d)
e)

a)

B nro6oii cucreme orcuera CyMMa BCEX CUJI ,HeﬁCTByIOHIPIX Ha TCJIO, paBHA MPOMU3BECACHUIO €0 MACChl Ha €TI0 YCKOPCHUEC

4, BecowM Tena Ha3bIBACTCS

CHUJIa TIPUTSDKCHHS TEJla K 3eMite

CHJIa TSDKECTH, AEHCTBYIOIIAs Ha TEJIO

Macca Tela, BRIpaKEeHHAs B €JHHUIAX CUIIBI (KHJIOTPaMM-CHIIa)

CHJIa, JEWCTBYIOIIAs Ha TEJIO, BRIPAKEHHAs B €IUHUIAX MACChI, KOTOPYIO U3MEPSIIOT B MPOIECCE B3BEUIMBAHKS TENIA HA
Becax

CHJIa, C KOTOPOI TEJO BCIEACTBUE MPUTHKEHHS K 3eMile IEHCTBYET Ha OIMOpPY WM MOJABEC, YACPKUBAIONIYIO TEIO OT
CcBOOOIHOIO NageHUs

5. MoOMEeHTOM UMITyJIbCa MaTepUaibHOW TOUKN Ha3bIBACTCS
CKaJIpHOE MPOU3BECHUE PAIyC-BEKTOpa MaTepUanbHOM TOUKU Ha €€ BEKTOpP UMITyJIbCa
BEKTOPHOE MPOU3BEJICHUE PAIyC-BEKTOPa MaTepHaIbHOI TOUKH Ha €€ BEKTOP UMIIyJIbca
MPOU3BEACHHUE UMITYJIbCa MAaTEPHAIBbHON TOUKH, HA IUICYO CHIIBI, JEHCTBYIOMIEH Ha TOUKY
UMITyJIbC MaTEpHUAIbHON TOUYKH B JAHHBIH MOMEHT BPEMEHHU
MPOU3BEACHUE MACCH MATEPHAIBGHON TOUKH Ha KBAaJpaT €€ PACCTOSHUS 1O OCH BPAIIECHUS

6. SBieHue pe3oHaHCA MPU BBIHYKICHHBIX TAPMOHUYECKUX KOJICOAHHUSIX COCTOUT

B PE3KOM YMEHBUICHHH aMILTUTY bl KOJICOAHHI TPU MPUOIMIKSHUH YaCTOThI BHEITHEH CHITbI K HEKOTOPOMY €€ 3HAUCHHIO,
OTpe/IeIIeMOMY CBOMCTBAMU CUCTEMBI

B PE3KOM YBEIUUCHUHU aMILIUTY/IbI KOJICOAHHI TPH MPHOIMKEHUN YACTOThI BHEIIHEH CHUJIbI K HEKOTOPOMY €€ 3HAYCHUIO,
OTpe/IeIIeMOMY CBOMCTBAMU CUCTEMBI

B PE3KOM YBEIMYCHHH 3aTyXaHUsl KOJeOaHWil MpH MPHOIMKEHUH YaCTOTHl BHEUIHEH CHJIBI ¢ COOCTBEHHOW YaCTOTOM
CBOOOIHBIX KOJIEOaHMH

B PE3KOM YMCHBIICHUU 3aTyXaHHs KOJCOAHUHN MpH MPUOIIKCHHHM YaCTOTHI BHEIIHEH CHJIBI K COOCTBEHHOM 4acToTe
CBOOOTHBIX HE3ATYXAIOMIUX KOJICOAHUI

B IPEKpaICHUH KOJICOAHUIT MPH MPUOIMKSHUU YaCTOTHI BHEITHEH CHJIBI K 4YaCTOTE CBOOOIHBIX KOJICOaHHIA

7. DHTpomnmei B TepMOAMHAMUKE Ha3bIBAeTCsl (PYHKINS COCTOSHUS TEPMOJANHAMUUECKOIM CUCTEMBI,

0ECKOHEUHO MaJloe U3MEHEHHE KOTOPOW B 00paTHMBIX Ipolieccax PaBHO OTHOLIEHUIO OECKOHEYHO Majloro KOJHYeCTBa
TeIlIa, TIEPEAAHHOTO CUCTEME K TEMIIEPATYPE CHCTEMBI

06ECKOHEUHO MaJloe M3MEHEHHE KOTOPOH B HEOOPAaTHMBIX MPOIeccax PaBHO OTHOLIEHUIO OECKOHEYHO MaJIoro KOJIMYEeCTBA
TeIlIa, TIEPEAAHHOTO CUCTEME K TEMIIEPATYPE CHCTEMBI

M3MEHEHHE KOTOPOIl B TFOOBIX MTPOIIECCaX PaBHO OTHOLIEHHIO KOJIMYECTBA TEIUIA, IEPEAAHHOTO CHCTEME K TeMIlepaType
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTUMBbIX IIPOLIECCAaX PABHO MPOU3BEICHHUIO OECKOHEUHO MAJIOT0 KOJIMYECTBa
TeIlIa, MePEeAaHHOro0 CUCTEME U TEMIIEpaTypbl CUCTEMBI

OeCKOHEeUYHO Majloe M3MEHEHHE KOTOpOH B HEOOPaTHMBIX IIPOLeCCax PaBHO INPOU3BEINCHHI0 OECKOHEYHO Majoro
KOJIMYECTBA TEIIa, TIEPEJJaHHOT0 CUCTEME U TeMIIEPaTypPhbl CHCTEMBI

8. Uro Ha3pIBAETCs MOTCHIIHAIOM 3JIEKTPOCTATUICCKOTO MOJIst?

HanpspkeHHOCTh JIEKTPUYECKOTO 0SSt B IAHHOM TOYKE MPOCTPAHCTBA, YMHOXKEHHAS HA PAJIUYC BEKTOP JAHHON TOYKH
Cpelu 1aHHBIX OTBETOB HET MPAaBUIIbHBIX

PaboTa 1o nepemMenieH o eIMHIIHOTO TOJIOKUTEILHOTO 3apsijia U3 IaHHOW TOYKU MPOCTPAHCTBA B OECKOHEYHOCTD
[NoTeHanbHas IHEPTUsl MPOU3BOJILHOTO 3apsijia, IOMEIICHHOTO B JAHHYIO TOUKY HPOCTPAHCTBA

Cuuia, IelicTByOMIAs HA €AMHUYHBIN TOJIOKUTENBHBIH 3apsi/], IOMEIICHHbBIN B JAHHYIO TOYKY IPOCTPAHCTBA

9. KoHeHCcaTopoM Ha3bIBACTCS

JIBE€ IUIOCKHX IUIACTHHBI, pAa3/IeICHHbIX CJIOeM JHMAIJIEKTPUKA C OTJIMYHOW OT EIUHHUIBI UIICKTPUUECKOU
MPOHUIIAEMOCTHIO

M000€ YCTPOUCTBO, KOTOPOE CIIOCOOHO HAKAIIIIMBATE JCKTPUICCKUAC 3aPSIbI

JIBa M30JIMPOBAHHEIX JAPYT OT APYyra KOHUEHTPUYECKUX HMIMHIpPA

CHCTEMA, COCTOAIAS U3 ABYX U30JMPOBAHHBIX IPYT OT Ipyra IPOBOJHUKOB

000 MPOBOJAHKK, €CITH OH 001aJaeT SIEKTPHIECKONH EMKOCThIO

10. Cdopmynupyiite Teopemy ["aycca aist 3TEKTPUIECKOTO OIS B BAKYyMeE

Hupkymnsnus BEKTOpa HAIPSHKEHHOCTH 3JEKTPUUECKOTO OIS 110 II000MY 3aMKHYTOMY KOHTYPY paBHA HYIIO

IToTox BekTOpa HANPSHKEHHOCTH SJIEKTPUYECKOTO MOJS Yepe3 MPOHM3BOJIBHYIO MOBEPXHOCTH PABEH airedpamyecKon
CyMMe 3apsA0B, HAXOSAIIUXCS Ha STOH MMOBEPXHOCTH, I€JIC€HHON Ha ANEKTPHUYECKYIO TOCTOSHHYIO

IToTok BekTOpa HAIPSHKEHHOCTH IEKTPHUECKOTO MO Yepe3 MPOU3BOIBHYIO 3aMKHYTYIO ITIOBEPXHOCTH paBHA HYIIIO
Hupkymnsnus BeKTopa HANPSHDKEHHOCTH JIEKTPHYECKOTO OIS O JTF000MY 3aMKHYTOMY KOHTYPY PaBHA ITOTOKY BEKTOpa
HaNpSHKEHHOCTH JIEKTPHYECKOTO MO Yepe3 MPOU3BOIBHYIO IIOBEPXHOCTD, OMTUPAIOIIYIOCS Ha 3TOT KOHTYP

IToTok BekTOpa HaNPSHKEHHOCTU JJIEKTPUUYECKOrO TOJIsI 4Yepe3 MPOU3BOJbHYI0 3aMKHYTYIO IOBEPXHOCTb paBeH
anreOpanvdecKoil cymMMe 3apsiIOB BHYTPH STOH TIOBEPXHOCTH, JCICHHON Ha AIEKTPHUYECKYIO TOCTOSTHHYIO

11. Cdhopmynmpyiite nepBoe npasmio Kupxroda
AnreOpandeckas CyMMa TOKOB B JIIOOOM KOHTYpE II€ITH paBHA HYJIIO




b)
c)

€)

a)

b)

a)
b)
c)

d)
€)

a)

b)

AnreOpanyeckas CcyMMa TOKOB B JIFOOOM y3JI€ LIENU paBHA HYJIIO

Anreopanyeckas cymma D/]C B KaxXJ1I0M KOHTYpe paBHa HYJIIO

Anrebpanueckass cymma OJIC B KaXIOM KOHType paBHa ainreOpanyeckoil cyMMe NpOM3BEAEHHMH CHIIBI TOKa Ha
COIIPOTHUBIIEHHE BCEX yYaCTKOB KOHTYypa

AnreOpanyeckasi cyMMa IaJieHUH HaNpsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHA HYJIIO

12. BexkTopoM MarHWTHOW MHIYKIIMH Ha3bIBaETCs

BEKTOpHas (u3nyeckas BEIMYMHA, MOJYJIb KOTOPOW pPaBEeH OTHOUICHHIO MaKCHUMaJbHOW CHIIBI, JEHCTBYIOIIECH cO
CTOPOHBI MAarHUTHOTO MOJIS HA OTPE30K MPOBOJHHUKA C TOKOM, K CHJIE TOKa B IIPOBOTHUKE

BEKTOpHas (u3nyueckasi BeJIMYMHA, MOJYJb KOTOPOI paBeH OTHOILICHHUIO MaKCUMAaJIbHOTO MEXaHUIECKOTO MOMEHTA CHJI,
JEWCTBYIOIINX HAa PaMKy C TOKOM, IIOMEIIEHHYIO B OJHOPOAHOE IOJIE€, K MPOM3BEICHUIO CHJIBI TOKa B PAMKE Ha €¢
IUTOIIAb

BEKTOpHas (U3HIECKasi BEIMYMNHA, MOAYJIb KOTOPOH PaBEH OTHOIICHNUIO MHHUMAIFHOTO MEXaHHYECKOTO MOMEHTA CHII,
JEWCTBYIOIINX HA PaMKy C TOKOM, IIOMEIIEHHYIO B OJHOPOJHOE IOJIE€, K MPOM3BEICHUIO CHJIBI TOKA B PAMKE Ha €¢
IUIOIIATb

BEKTOpHas (M3HYecKasi BEJIMUYMHA, MOAYJIb KOTOPOH PaBEeH OTHOLICHUIO MHHUMAJIBHOTO MEXaHUYECKOI'0 MOMEHTa CHJI,
JICHCTBYIOIMX Ha PaMKy C TOKOM, MOMEIIEHHYIO B OJHOPOAHOE IOJ€, K NMPOU3BEJCHUIO CHJIBI TOKAa B paMKe Ha ee
HepuMeTp

BEKTOpHas (hpu3nuecKas BETMUNHA, MOy Ib KOTOPOH paBeH cuile, JCUCTBYIONIECH Ha € AMHUYHBIN TIOJIOKHUTEIBHBIH 3aps,
HaXOJAIIMNACS B MAarHUTHOM II0JIE

13. SIBneHue caMOMHIYKLIUH COCTOUT B!

BO3HMKHOBeHNH OJIC MHAYKUMH B IPOBOIANIEM 3aMKHYTOM KOHTYpe NpH HW3MEHEHMHM MAarHUTHOTO IOTOKa dYepe3
[IPOU3BOJIBHYIO IOBEPXHOCTb, OIMPAIOLIYIOCS HA JaHHBIA KOHTYD

BO3HHKHOBeHNH OJ|C MHAYKIMH B HPOBOJSIIEM 3aMKHYTOM KOHTYpE NpPH M3MEHEHHM TOKa, NMPOTEKAaIoIero depes
JIaHHBII KOHTYP

BO3HMKHOBeHNH OJIC MHIYKIMU B IPOBOASALIEM KOHTYpPE IIPU 3aMbIKaHUH WIH Pa3MBIKAaHUH JaHHOTO KOHTYypa
BO3HMKHOBEHHH TOKA B IPOBOJSAIIEM 3aMKHYTOM KOHTYpE IPH U3MEHEHUU MarHUTHOTO IIOTOKA Yepe3 JaHHBIN KOHTYP
BO3HMKHOBEHHH TOKA B IMPOBOJAIIEM 3aMKHYTOM KOHTYp€ NPH M3MEHEHHH MAarHUTHOTO MOTOKA 4Yepe3 MPOHU3BOIbHYIO
HNOBEPXHOCTH, OIMPAIOIYIOCS Ha JaHHBII KOHTYP

14. DddexTnBHOE 3HAUCHHUE CHUIIBI IEPEMEHHOTO TOKA OIPEENIAETCS KaK

BEJINYMHA TAKOTO MOCTOSHHOTO TOKA, KOTOPBIA 332 BpeMs, paBHOE OJHOMY IIEPUOJY MEPEMEHHOTO TOKa, MPOM3BEAET
TaKylo ke paboTy, YTO M pacCMaTPHBAEMBbI IEPEMEHHBIH TOK;

BEJINYMHA TaKOTO TIOCTOSIHHOTO TOKAa, KOTOPBIN NMEPEHOCHTH Yepe3 MONEepeyHOe CEUCHUE POBOIHIKA TaKOH XK€ 3apsil,
KaK ¥ IepEeMEHHBIH TOK;

BEJIMYMHA TOH YaCTH MEPEMEHHOT0 TOKA B IIETIH, SHEPTHs KOTOPOH MEePEXOIUT B TEIUIO, BRICIAEMOE B LIEIIH;

BEJIMYMHA aMIUTUTYAbI IEPEMEHHOT0 TOKA;

BCJIMYMHA aMIIUTYAbI ICPEMEHHOT'O TOKA, YMHOKCHHAA HA V 2.

15. Yto Takoe BOTHOBAS MOBEPXHOCTH?

[ToBepXHOCTBH B IPOCTPAHCTBE, IO KOTOPOI AOIIIa BOJHA B JAHHBII MOMEHT BPEMEHHU
I'eomeTpuueckoe MECTO TOYCK, HCITBITHIBAIOIINX BOSMYIIEHUE B OTMHAKOBOH (paze
I'eomeTpuyueckoe MeCTO TOUEK, BOSMYIICHHUSI KOTOPBIX MaKCHUMAaJIbHBI

[TorpaHn4Has TOBEPXHOCTD, OTACISAIONIAS BO3MYIICHHYIO CPEy OT HEBO3MYILIEHHOH CpeIbI
[TockocTh, MepIeHANKYIISIpHAS HATIPABJICHUIO PACIIPOCTPAHEHUS BOJTHBI

16. Cdopmynupyiite 3aK0H MPSIMOIMHEITHOTO PaCIPOCTPAaHCHHS CBETOBBIX JTyUeH

CBeT MeX Iy TIOOBIMHI IBYMSI TOYKaMH PACIIPOCTPAHIETCS 110 MPSIMOH THHAH, COSTUHSIONIAN TOUKH
B m00bIX cpemax cBeTOBOH ITyd MPeNCTaBIsIET COOOM MPSIMYIO THTHHUIO

CaeTtoBas BOJIHA BCEr/la paclpoCTpaHsIeTcs 10 NpsSMOil TMHUU

B oxHOpOIHBIX cpefiax CBETOBOM JIyY SIBJISIETCS MPSIMON JIMHUEH

B ontuuecku npo3payHbIX cpefax CBETOBOM JIyd BCEra ABJIAETCS NPSIMOM JIMHUEN

17. Yro Ha3piBaeTCs MudpaKkuneii CBETOBBIX BOJIH?

Bcee SBJICHUS, CBA3AHHBIC C Oru0aHreM CBETOBLIMHU JIydyaMu JIFOOBIX HpeHHTCTBI/Iﬁ

PaznoxeHne cBeTOBBIX BOJIH B CIICKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIe 00yCIOBICHBI BOTHOBOM MPHUPOAOH CBETa M HAOIIOAAIOTCS TIPH €0 PacIIpOCTPAaHEHUH
B CPEJax C PE3KO BBIPAXKEHHBIMU ONTUYECKUMU HEOJAHOPOJHOCTSIMH

COBOKYITHOCTB SIBJICHH, KOTOPBIE 00YCIIOBJIEHBI 3aBUCHMOCTBIO TOKa3aTe sl HPEJIOMIICHHS OT YaCTOTHI CBETOBO BOJIHEI
HanoxxeHue KorepeHTHBIX BOJIH APYT HA Apyra

18. Vkaxwure Haubonee nMpaBmIbHYIO GOpMYIHPOBKY 3akoHa Maitoca

VHTEHCHBHOCTh €CTECTBEHHOTO CBETa, MPOIIE/ANIEro 4Yepe3 MOJsIpU3aTop, MpHU OTCYTCTBMU IOTJIOLICHUsS CBETa
BEIIIECTBOM IIOJISIPH3aTOpa yMEHbINAETCS B [Ba pas3a

VHTEHCHBHOCTD MOJISIPU30BAHHOTO CBETa, MPOLIC/IIET0 Yepe3 aHAIW3aTop, MPsSMO MPOMNOPLHUOHATIBHO KBaJIpaTy
KOCHHYCa yIila MeXy pa3pelieHHbIMH HapaBIeHUIMH TI0JS[pU3aTOpa U aHAIN3aTopa




C) VIHTEHCHBHOCTh MOJAPU30BAHHOTO CBETa, MPOLICALICIO Yepe3 aHaIU3aTop, Pa3pelieHHOE HAMPABICHHE KOTOPOTO
NEePIEHANKYJISIPHO BEKTOPY JIyda, paBHa HYJIIO

d) VIHTEHCHBHOCTH €CTECTBCHHOTO CBETA, MPOIICIICTO Yepe3 ONTHYECKYI0 CHCTEMY MONIPU3aTOp-aHaNIM3aTop, BCeraa
MEHbIIIE UHTEHCUBHOCTH CBETA, NAAIOLIETO Ha MOJIIPU3ATOP

€) VIHTCHCHBHOCTH CCTECTBEHHOIO CBETa, MPOLICAIICIO 4Yepe3 MONAPH3aTOp, NPH OTCYTCTBHH IOTJIOIICHHUS CBETa
BEILIECTBOM HE U3MEHSETCS

19. CrmekrpanbHas U3IydaTeIbHAs CIIOCOOHOCTH Tela 3TO
a) 9Heprus, U3ydacMas eAMHHUICH TOBEPXHOCTH TENa 32 SAMHHILYy BPEMEHHU B CANHUYHOM HHTEPBAIIC JUTHH BOJIH
b) osHeprus, u3nydaemasi BceM HarpeTHIM TEJIOM Tejla 3a CAUHHUILY BPEMEHH B CAMHUYHOM HHTEPBANE AJINH BOJIH
C) TIOJHAs YHEPTHsI, U3TyyaeMasi BCeM HArPEThIM TEJIOM BO BCEM CIIEKTPATbHOM IHAaIa30He AJIHMH BOJH 32 SIUHHUILY BPEMEHU
d) oHeprus, uznyyaemas eUHHICH TOBEPXHOCTHU Telia 32 SAWHHILY BPEMEHH BO BCEM HHTEPBAJIC JJIMH BOJIH
€) oSHeprus, u3lydaeMas eMHHICH MOBEPXHOCTHU Telia 32 SAWHHIY BPEMECHH B ONTHYSCKOM HATIA30HE THH BOJH

20. Kaxoe u3 mpuBeIeHHBIX YTBEP)KICHUH SIBIISIETCSI BEPHBIM B Teoprnu bopa?

a) PaspenieHHBIMH OpOMTaMH AJIS DICKTPOHOB SIBISIIOTCS TaKWe, Ui KOTOPHIX MOMEHT HMMITYJbCa 3JIEKTPOHOB KPAaTCH
LEJIOMY YUCITY BEJTMYMH

b) Dueprust anekTpoHa Ha OPOHTE U € PAANYC MOTYT OBITh IPOH3BOIBHBIMH

€) Paauyc opOUTHI 3IEKTPOHA C TEUYCHHEM BPEMEHH YBEITHUMBACTCSI

d) Tlpu mBMKEHHHU SIEKTPOHOB MO OPOUTE MPOUCXOAUT HEMPEPBIBHOM M3MyUCHUE IHEPTUH

e) Paauyc opOUTHI IEKTPOHA C TCYCHHEM BPEMEHH YMEHbBIIACTCS

21. Yto BBIpaXXAIOT COOTHOIICHHS HEONPEAEIEHHOCTEH B KBAHTOBOIH MEXaHHKe?

a) CooTHOLICHHS MEXAY U3MEPECHHBIMH TOYHBIMH 3HAYCHHSMH KOOPIMHATH H HIMITYJIbC MUKPOYaCTHIIBI

b) OtcyrcTBUe orpaHmYeHHH U1 OTHOBPEMEHHOTO H3MEPEHHUS KOOPANHATH! M HMITYJIbCa MUKPOYACTHIIBI

c) KopmyckynsipHble CBOWCTBA BElECTBA

d) BonHOBBIE CBOICTBa MUKPOYACTHUI]

e) CooTHOUICHHUS MEXIY CPCIHUMH KBAIPATUUYCCKUMH OTKJIOHCHHSIMH TPU OJJHOBPEMEHHOM H3MEPEHHH KOOPIMHATHI U
UMITYJIbCaA YaCTHIIBI

[TK-2: cnocoOHOCTHIO POBOAUTH OOyyarouuiicst 3HaeT:

TCOPECTUYCCKHUE U METOABI TCOPCTUYECKOI'0 U IKCIICPUMEHTAJILHOT'O UCCIICIOBAHUA (I)I/ISI/I'—IGCKI/IX O6LCKTOB,
OKCIICPUMECHTAJIbHBIC HAYYHBIC nmpoueccoB Hu HBJ’ICHI/Iﬁ, HCHOJIB3YEMBIC JId TIIOHMCKa W TMPOBEPKEC HOBBIX uaeu
HCCIIeJO0BaHMA 110 MTOUCKY U COBCPUICHCTBOBAHUA Ha3¢MHBIX TPAHCTIOPTHO-TCXHOJIOTUICCKUX CpCACTB, ux
IMMPOBEPKE HOBBIX H,I[eﬁ TEXHOJOIHYCCKOTO 060pyn03aHI/m " CO3JaHuA KOMIUIEKCOB HA UX baze

COBEPIICHCTBOBAHUSI HA3EMHBIX
TPaHCIIOPTHO-TEXHOJIOTMIECKUX
CPEJICTB, UX TEXHOJIOTUYECKOTO
000pyIOBaHHS U CO3AHUS
KOMIUIEKCOB Ha nX 0ase

2.1.2. Ilpumepsnl TECTOBBIX 3aaHMii

1. MrHOBEHHOE YCKOpEHHE MaTepHalbHOM TOUKH ompenensercs Gopmynon
v(t +Atz —v(t) 2) a= v(t+At) —v(t) 3) &= lim v(t +Ati +v(t)

1) a=lim
At At—0 A

4) g — lim Ft+AD-r(t) 5)a=-—
At—0 A t

At—0 A

2. Kakast popmysa BeipakaeT paboTy MpH ABMKEHHH MATEPUATIBHOW TOUKHU IO MPOU3BOJIBHOW TPAEKTOPHHU U3 MOJIOKeHus 1 B
oJioxxeuue 2?

1) A =[F-dv  2) A,=F-(v,-v,) 3) A,=[F.dr 4) A,=F.r, 5) A, =Fs,cosa

3. MomeHT HWHEPpUUU ITPONU3BOJIBHOI'O T€JIa OTHOCUTECIBbHO HCHO,HBI/I)KHOﬁ OCH BpaAILICHUS ONIPEACIISACTCA (bOpMyHOﬁ

N N
DI=Ymr 2 J=mr? 3)J=mr 4)J=J,+ma’ 5)J =) mr’
i=1 i=1

4. Yxaxute hopMyiTy A8 MOMEHTA HHEPIUM TOHKOIO OJJHOPOIHOTO CTEP:KHS Macchl M ¥ JIuHBI | 0THOCHTENBHO
HETIOJIBIYKHOM OCH BpAIICHHS, TPOXOAIICH Yepe3 CepeIuHy CTePIKHS.

Da=tmz ozimz atmz ays-Lme 5 0-2me
2 3 4 12 5

5. Vkaxute dopmymny mis KI1J] TermoBoi MarmiHb

T,-T -
1) 77: 1T 2 2) 77: :mmean 3) 77:81 4) n:QlQQZ 5) an?lQ




6. Ykaxute popMyiy Ui pacnpenenenus bonbimana.

E. E. +U \ m U
1) n=n, exp[—Rk%”j 2) n=n, exp(—”l“(”Tj 3) n=n, exp[—g_l_j 4) n=n, exp(— k‘fj 5) n=n, exp(—j

7. Beibepure opmyiy Ui HanpsHKEHHOCTH 3JEKTPUYIECKOTO OIS, CO3/IaBAEMOr0 PaBHOMEPHO 3apsDKEHHON IJIOCKOCTBIO B
BaKyyMe.

DE=2 2E=-2_ 3E-—3  HE-- I 5Ee-
. 2¢,d 4 r 47, S 2¢,
8. 3axon buo - CaBapa — Jlamaca mMmeeT BHIT
~ o QFxV = p, 1 Fxdl g qVxF = u, 1dl xF = 1T
HB=t2d"° 2)dB=2—"— 3B HdB=C-——" 5 B=o
4 r? 4z v 4z r? 4z r Az v

9. Kakas u3 popMyJ1 MpaBUIILHO OTPAKAET CBSA3b MEXKAY HAMPSIKEHHOCTHIO DJICKTPHUYECKOTO OIS M TOTEHIIMAIOM JIIEKTPHUECKOTO
moJist?

2

- ~ o L= E

1) ¢,-¢,=[E-dF 2) p=E-T 3) -, =E-([-F,) 4) p=divE 5) p=—
1

10. 3akoH Amriepa B 00IIIEM BHIC MMEET BH/T
1) dF=1dixB 2)dF=11xdB 3) F=1IxB 4) F=I1I-B 5) F=I1Bcosa

11. Kakoe ©3 mepevnciIeHHBIX ypaBHEHUH BXOIUT B CHCTEMY ypaBHeHHI MakcBeiuia?

1) {D-ds=q 2) fH-ds=0 3) {E-dl =0 4)I:|:E—j 5) d=[E-d§
S S L 0 S
12. Ecin o, —L uw= L R’ TO (hopMyIia sl 3aTyXalOUIMX KOJIeOaHUi B CHIIBI TOKAa B KOJIEOATEIbHOM KOHTYpe
. o \/E LC a2’ pMy. Yy yp
UMeeT BUJI

1) 1= Ioem(—z—itjcos(woua) 2) 1= Ioexp[—z—F:_tjcos(wHa) 3) 1 =1,cosw,t +a)

4) I =1,cofmt+a) 5)1=1,coswt)

13. Ilepuon 3aryxaromux KojiebaHuil B KoJieOaTeIbHOM KOHTYpE paBeH

1 1 1 1
2 \3 2 \32 2\ 2\ 2\t
1) Tzzni+Rz “2) To2q L R 3)T=2;zi+R2 T T2l LR oo LR
LC 4L LC 4L LC

LC 4L 4 LC 4L

14. VIHTEeHCHBHOCTb NIPW HAJIOKEHUH IBYX KocepeHmHbulX BOJH paBHa (O [ pasHocth ¢a3; |,, |, WHTEHCHMBHOCTH BOJIH B

orgensHoctH, |, #1,):

DiI=l+1, 2)1=1+1,+2J11,c0s5 3) I=\/I12+I22+2I1I2c055 4) I=\/If+I§—2lllzcos5 5) 1 =,/12+12

15. Ha mudpakiimOHHYyO pemieTky ¢ nepuoaom d majaet CBeT OMpeesIeHHOM [UTHHBI BOMHBL Kakoit 3 ¢popMys COOTBETCTBYET
MaKCHUMYM IIEpPBOTO TOpsaKa’?

1)sin¢=§ 2)sin(p=% 3)sin(p=% 4)sin(p=% 5)sin(p=2d—’I

Lo |
16. Eciiu " Min g " Max- MyHUMaIbHAS M MaKCHMaJIbHAasi HHTCHCHBHOCTh YaCTHYHO MOJIIPH30BAHHOIO CBETA, IPOITYCKAEMOTO
aHATM3aTOPOM, TO CTETIEHb MOJIIPU3AINHU CBETa OIpeenseTcs mo hopmye
[ I |

_ Imax"_lmin __ _max min __ _max min _ min __ __min
P = _max T _min = _max__min P = —max_ ‘min __min__ P = _min

1) Imax_lmin 2) Imax+ Imin 3) Imax 4) max min 5) max

17. lpu naieHUH CBETOBOTO Jy4a, PAaCIPOCTPAHSIONICTOCS B TIEPBOI Cpelie Ha TPAHHUILY pa3Jieia IepBO U BTOPOIT CpelIbl ¢
MOKa3aTeSIMA TIPEIOMIICHISI N, ¥ N, , N; > N, yToJX MOJHOTO BHYTPEHHETO OTPAKEHHS ¢ yIOBIETBOPSIET YCIOBUIO




1) sina = & 2) sing = 2 3) tgoz:ﬁ 4) tgoc:n—2 5) cosa = -
n2 nl n2 nl nZ

2.2 TunoBble 3a1aHus VISl OLIEHKH YMEHHUI B KauecTBe 00pa30BaTeIbHOI0 pe3yJibTaTra

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

Kon n HaumeHnoBanue OO0pa30oBaTeNbHBIN PE3yIbTaT
KOMITETEHITNH

OIIK-6: ctocOOHOCTBIO OO6yyatouiuiicst ymeeT:

CaMOCTOSTEIIFHO WIIU B COCTABE HCIIOJIb30BaTh OCHOBHBIC TOHSTHS W 3aKOHBI KJIIACCHYCCKOW U COBPEMCHHOW (DH3UKH IS
TPYIIBI OCYIIECTBIIATh HAYUYHYIO | OCYIICCTBICHUS HAyYHOW JESATEIBHOCTH, pealiu3ys CICIHMATbHBIC CPEACTBA W METOJBI
JICSITETBHOCTD, PEAIA3Ys MOJIyYCHUS HOBOTO 3HAHUS

CrelUajIbHbIC CPECTBA U
METO/IbI TTOJTyICHUSI HOBOTO
3HAHHS

2.2.1 TIpuMepsI TECTOBBIX 3aJaHUI

1. Ilemexon mpomuies NOJOBUHY OKPY>KHOCTH paguycoM 1,5 kM 3a 0,5 waca. IIpu3ToM MOAyNb CpeHETo BEKTOpa CKOPOCTH
Hemexoaa paBeH

a) 3,0km/4
b) 4,0 km/a
c) 5,0 km/u
d) 6,0 xkm/4
e) 7,0 km/a

2. Hebompmoe Teno (MatepuanbHyIO TOUKY) Opocmm o yriiom 30° K TOPH30HTY ¢ HadalnbHOH ckopocThio 20 M/C Yepes
KaKoe BpeMs TeJlo JOCTUrHeT Bhiciueil Touku? Ipunats g=10 m/c?

a 0lc
b) 02c
¢) 05c
d 1c
e) 2c¢

3. Tlpu BKJIIOYEHUH 3JIEKTPOIBUraTENIsI €r0 POTOP HAYMHAET BPAIATHCSI PABHOYCKOPEHHO € YIIOBBIM yckoperuem 20 06/c?
. Cxonbko 000pOTOB c/iesiaeT poTop uepe3 | cekyHay Mocie BKIIOUESHUS JBUTaTeNs?

a) 10

b) 15

c) 20

d 25

e) 30

4. Tlapas ¢ BeICOTBI | M, TPy3 Maccoil | KT MOXeT CxaTh IPYKHHY KECTKOCTHIO 2 -10° H/M Ha BeNMYMHY, PaBHYO
a) 0,1cm
b) 02cm
c) 2cMm
d 1lcm
e) 05cm

5. Tenexka maccoil 15 Kr IBMXKETCS MO BOTHYTOMY MOCTY cO CKopocTeio 10 m/c. B HIDKHeEH Todke cuila HOPMalbHOTO
JIABJICHUsI TEJIEKKH HAa MOCT BJIBOE IPEBOCXOIUT CUITy TskecTu. [Ipu 3ToM panguyc KpUBU3HBI MOCTa PaBeH

a) 10m
b) 15m
c) 20m
d 25m
e) 30m

6. Myxa maccoii 0,5 r, JgeTsmas co CKOPOCThIO 2 M/C, MOMAaAAeT B IMOIBEIICHHBIN JTUIKHIA JTUCT Oymaru maccoit 1,5 r. Cpasy
I0CJIE CTOJIKHOBEHUS CKOPOCTh JIBUKEHHUSI JIUCTA C MPHIIMIIIIEH K HEMY MYXOU COCTaBJIsieT
a) 2 mlc




11.

12.

13.

b) 1w/

c) 0,5wm/c
d 02wm/c
e) 0,Im/c

7. Hebompmoe Teno (MaTepHatbHYIO TOUKY) MacCOH 2 KT, HAXOAAIYIOCS Ha HEKOTOPOH BBICOTE HaJl MOBEPXHOCTHIO 3€MIIA
U UMCIOIIYI0 IIOTCHIMAIBHYIO 3Hepruro paBHyro 400 J[X, OTHYCTHIIM, TaK 4TO Yepe3 HEKOTOPOe BPEeMs OHO yIaio Ha
3eMitro. Yemy paBHa CKOPOCTB 3TOTO TeJa B MOMEHT IaJieHus Ha 3eMiIro? CONpoTUBICHHEM BO3yXa IpeHeOpedb.

a) 1w/

b) 5w/

c) 10wm/c
d) 20wm/c
e) 40wm/c

8. Opnoponuslii nuck paguyca 0,1 M, KaTsmuiics 6e3 MpocKalb3bIBAHUS M0 TOPHU30HTAIBEHON MOBEPXHOCTH CO CKOPOCTHIO 5
M/c, lonajas Ha HaKJIOHHBIH y4acTOK, IIOJHUMAETCsl Ha BBICOTY

a) 25wm
b) 1wm

c) 05wm
d 04w
e) 02m

9.  Haiinute uncino creneHeit cBOOOABI MOJIEKYJ HACATBHOIO Ta3a, €CIIH BCS SHEPTHSI €ro TEIJIOBOTO JIBU)KEHHS IIPUXOAUTCS
Ha MOCTYNATEeNbHOE JBHKCHUE MOJIEKYJI

a) 3
by 4
c) 5
d 6
e) 7

10. B #BYX OOMHAKOBBIX OAJUIOHAX HAXOAUTCS KACIOPOJ IO OTMHAKOBEIM JaBJICHAEM P M OJHOHU U TOH e Temrepatypoi T.
IMocne Toro, kak ra3 W3 MEPBOro OAUIOHA MOTHOCTHIO IEpPEeKadald BO BTOPOW OalUIOH M TOCJIE STOrO HOBBICHIIH
TemmnepaTypy B 1,5 pa3za, maBieHHe BO BTOPOM OaJIOHE CTAJO PAaBHBIM ...

a p
b) 2p
c) 3p
d 4p
e) 6p
KonebarenpHbIH KOHTYD C IPEHEOPEKIMO MaIBIM COIIPOTHBICHUEM UMEET AIEKTpoeMKOcTh C = 25 Mk®D, HHIYKTHBHOCTh

L = 0,01 I'n. MakcumanpHas cuina Toka B kKoHType 0,1 A. MakcuManbHOE HalpsDKeHHE Ha KaTYIIKe PaBHO

a 1B

b) 2B

c) 10B

d 25B

e) 100B

[TpssMO¥ IPOBOA IIIMHOM | — 40 ¢y ABMIKETCSA B OJHOPOJHOM MAarHUTHOM IIOJIE CO CKOPOCTBIO V =5 \/c MEPIEHAMKYIAPHO
JIMHUAM MHIYKIHHA. Pa3HOCTD MOTEHIMAIOB MEX/ly KOHIIAMH IPOBOJIA y = 0,6 B- VIHAYKIUsS B MarHUTHOTO TOJIS paBHA
a) 0,12Tax

b) 0,3Tn

c) 0,6Tn

d 1Tn

e) 5Tn

Pe3onaHcHast yacToTa BeIHY X Jaroniell rapmonndeckoit 3JC B konebaTeIbHOM KOHTYpE, ITPH KOTOPOH aMIUINTY/a CHIIBI TOKa
MaKCUMaJbHa, PaBHA ., —200c L. YeMy paBHa MHIYKTHBHOCTH KaTyIIKH B KOJEOATEJILHOM KOHTYPE, €CJIH E€MKOCTh
pe3

KoHzeHcaTopa paBHa C =5 mk®d ?

a) 1Im
b) 2Tm
c) 3Im
d 5TH

e) 10TH




14.

15.

16.

17.

[ToTok BekTOpa 3JIEKTPUUECKOW MHAYKIMHU (JICKTPUUECKOTO CMELICHUs) Yepe3 chepriecKyto OBEpXHOCTb,

OXBATHIBAIOLIYIO TOYCUHBIC 3APSIBI () = 21K, 5 = 3 8K, 5 =— 2 uKu, pasen
) 110X
M
®) 210 92
M
9 310X
M
d - .107° &2
M
e) o Kiu
03
M

Temneparypa abcomr0THO YEPHOTO Tesla YMEHbIIMIACh B 2 pa3a. Kak H3MeHHIach €ro SHEpTreTHIecKasi CBETUMOCTD

a) VYsemmuwiach B 16 pas
b) Veenuumnace B 2 paza
C) VYBemuumiach B 4 pasa
d) VYwmenbmmunace B 2 pasa
e) VYwmenbmunach B 16 pa3

Kpacnas rpannna ¢porosddexra mis Hekotoporo Metaiia pasHa A4 = 100um . Onpenenite MUHEMaIbHOE 3HAYCHHE SHEPTHH
¢oroHa, Be3bIBatoIIero Gorodpdexr. OTBer Aath B 3B.

a) 1,27sB
b) 3,11sB
¢) 5,353B
d) 9,21s3B
e) 12,435B

®doton paccesics mog yriaoMm @ = 60° Ha mepBOHAYAILHO TOKOMBIIEMCS 3JIEKTpoHE. OIpeNesuTh HAYaIbHYIO SHEPTHUIO
(hoToHa, ecH UTHHA BOJIHBI PACCESHHOTO (JOTOHA OKa3ajach PaBHOM KOMITOHOBCKO# JuinHe BOIHBL.OTBET naTh B MaB.

a) 0,31 MaB
b) 0,61 MaB
) 0,84 MsB
d) 1,02 MsB
e) 2,25 MsB

2.2.2 llpumepsnl 3aga4

1. Cocyn c XHIKOCTBIO BpAIaeTcsi ¢ 4acToToH n=2 cl BOKPYT BEepTHKaIbHOI ocH. I[I0BEpXHOCTH JKHIKOCTH MMEET BUJ
BOPOHKH. YeMy paBeH yroj HakJIOHa IIOBEPXHOCTH KUAKOCTH B TOUKAX, JICKALIUX HA PACCTOSHUU =5 CM OT OCH?

2. Bak B TeHzepe mapoBo3a umeer uHy |=4 M. KakoBa pasnocts Al ypoBHEl BOBI y MepeIHEr0 U 3aHETO KOHIIOB Oaka
TIPY JIBUKEHHUH T10€3/1a ¢ yekopenueM a=0,5 m/c??

3. Pakera maccoit m=1 T, 3anyuieHHas ¢ MOBEPXHOCTH 3€MJIM BEPTHUKAJIBHO BBEPX, MOJHUMAETCS C YCKOpeHHeM a=2(.
CkopocThb V CTpyH Ta30B, BhIpbIBatoIIuXcs U3 coruia, pasHa 1200 m/c. Haiiti pacxon Qm roprouero.

4. MortopHnas yoaka Maccoit m=400 kr HaynHaeT ABUraThes mo o3epy. Cuna taru F moropa pasna 0,2 kH. Cuwnras cuny
CONPOTHUBIICHHSI F¢ MPOIIOPLMOHANIBHOI CKOPOCTH, ONPEACIUTh CKOPOCTh O Joaku uepe3 A1=20 c¢ mocie Hauana ee
nemwkenns. Koadounuenr conporusnenust k=20 kr/c.

5. Tapamrtotuct, macca kotoporo m=80 ke, coBepuIaeT 3aTsHKHOW NpbDKOK. CunTas, 4TO CHila CONPOTHBIECHUS BO3IyXa
MPOTIOPIIMOHANIEHA CKOPOCTH, ONPEENTh, Yepe3 KaKOH MPOMEXYTOK BpeMeHH At CKOpPOCTh JIBM)KEHMS MapalIioTHCTa
Oyner paBua 0,9 or ckopocTu ycraHoBuBIIErocs asmwxenus. Koadounuent conporusnenus k=10 kr/c. HauanpHas
CKOPOCTB MapallioTHCTa PaBHA HYJIIO.

6. Llenb COCTOMT W3 KAaTYIIKUH HHAYKTUBHOCTBIO L=| I'H u conpoTtuBnennemM R=10 Om. VIcTOYHHK TOKa MOXHO OTKIJIIOYATh,
He paspeiBas nenu. OnpeaenuTs Bpems {, 0 HCTeUeHHH KOTOporo cuiia Toka ymensmutes 1o 0,001 mepBoHavamsHOTO
3HAYCHHUS.

7. DnexTpoH B 6beTaTpoHE IBMXKETCS 10 opouTe paanycom =0,4 M 1 mpruodpeTaet 3a 01uH 000POT KHHETHIECKYIO SHEPTHIO
T=20 5B. BBYHCINTE CKOPOCTh H3MEHEHMS MArHWTHOW HHaykuuu O<B>/dt, cuuras 3Ty CKOpOCTH B TeueHHe
HMHTEPECYIOIIEr0 HAC POMEKYTKa BPEMEHH ITOCTOSTHHOM.

8. TIpOTOH W 3JEKTPOH TPOILTH OJMHAKOBYIO YCKOPSIOIIYI pasHOCTh moteHrmanoB A¢@ = 10 xkB. Bo ckoxpko pa3s
oTiryaroTcs KodpduineHTs mpo3padHoct De A anextpona u Dy amst npoTtoHa, ecim Beicota U Gaprepa paBHa 20 k3B
u mmpuaa d=0,1 .

9. Omnpenenuth MEPBbI MOTEHIMAN BO30YXICHUS (1 M JUIMHY BOJIHBI PE30HAHCHOM JWMHHUM (TOJIOBHOW JIMHUM CEPHU
Jlaiimana) 171t atoMa Bojiopojia u nouos He* m Li*™.




10. DnexTpoH HaXOJUTCS B OCHOBHOM COCTOSIHUH B IByXMEPHOM KBaJIPaTHOM OECKOHEYHO ITyOOKOM ITOTEHIIMAILHOM SIIHKE
co cropoHoit |. Onpenenuts BeposTHOCTE W HaXOXKICHHUSI DIICKTPOHA B 00JaCTH, OTPAHHYCHHOMH KBAaJpaToOM, KOTOPBIN
PaBHOY/IAJIEH OT CTEHOK SAUIMKA U IUIONIA/b KOTOPOTO COCTABJISET Y4 IIOIIA/M SIUKA.

11. CuwTas, 4YTO HYKJIOHBI B siJpe HAXOAATCS B TPEXMEPHOM HOTCHIMAJILHOM SIIMKE KyOW4eCKOW HOPMBI C JIMHEHHBIMU
pasmepamu | = 10 ¢m, oLleHUTh HU3LIKIT YIHEPTETUUECKUI YPOBEHDb HYKJIIOHOB B sipeE.

[IK-2: cnocoGHOCTHIO IPOBOAUTH
TEOpETHIECKHE "
SKCIICPUMEHTAIBHEIE  Hay4YHBIC
WCCIICIOBAaHUA 110 TIOUCKYy H
IIPOBEPKE HOBBIX uaen
COBEPILIICHCTBOBAHMS HA3EMHBIX
TPAHCIOPTHO-TEXHOJIOTHUECKUX
CPEICTB, MX TEXHOJOTHYECKOTO

OO0ydaronuiicss yMmeeT:

IPUMEHATh METOIBl TEOPETHYECKOTO M HKCIEPHMEHTAIBEHOTO HCCIESHOBAHUS (H3UUECKUX
OOBEKTOB, IPOLECCOB W SBJICHHUIL, HCIIOJB3yeMble JUI1 MOWCKAa M NPOBEPKE HOBBIX HIEH
COBEPIICHCTBOBaHUS HAa3eMHBIX  TPAaHCIIOPTHO-TEXHOJOIMYECKUX CpeICTB, uX
TEXHOJIOTUYECKOr0 000PYIOBAHHUS U CO3JaHMs KOMIUIEKCOB Ha UX Oase

00OpyJIOBaHUS U CO3JaHHA
KOMILIEKCOB Ha uX 0ase
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2.2.3 Ilpumepsl 3a1a4

MoronukiaucT 3a mepBble 5 MUH Tpoexan 3 KM, 3a mocienyromme 8§ MuH — 9,6 KM U 3a mociennue 6 MuH — 5.4 K.
OmnpenenuTs CKOPOCTh ABMXEHUSI MOTOIMKIINCTA Ha KaXXIOM M3 TPEX yJaCTKOB MyTH; CPEIHIOI0 CKOPOCTD 33 BCE BpeMs
JBIDKCHUS.

JIBa moe3na WOyT HaBCTpedy APYT APYTY CO CKOPOCTAMH Vi = 36 KkM/9 U V2 = 54 xm/4. Ilaccaxkup B mepBOM Toe3ze
3aMedaeT, YTO BTOPOH MOe3]] IIPOXOJUT MUMO HEro B TeueHue BpeMenu t = 6 ¢. Kakosa amiHa BToporo noesga?

TouKa JABMKETCS 10 OKPYKHOCTH paanycoM 20 M C MOCTOSHHBIM TAHTEHLMAIBHBIM yCcKopeHueM 5 M/c2. Uepes kakoe
BpeMsi 10CjIe Havaja ABMKEHHsI HOPMaJIbHOE YCKOPEHHE TOYKHU OYZEeT paBHO TaHI'CHI[HAJIbHOMY?

Ha HakJIOHHOHW TUIOCKOCTH JJIUHON 13 M M BBICOTOH 5 M JEKHUT Ipy3 Maccoi 26 kr. Koaddunuent tpenus pasex 0,5.
Kakyio cuity Hajo NpWIOKHTH K IPy3y BIOJb 3TOH INIOCKOCTH, YTOOBI BTAIIUTH Ipy3? UTOOBI CTalMTh TPY3 C ATOi
IUIOCKOCTH?

IToe3n maccoit 500 T 1BUXETCS paBHO3aMEAJICHHO ITPU TOPMOXKEHHH, IIPH 3TOM €TI0 CKOPOCTh YMEHbIIaeTcs B TeueHne 1
MuH oT 40 1o 28 km/4. Haiitu crumy TOpMOKeHUS.

Teno CKONB3HUT 110 HAKIOHHOH ILIOCKOCTH cOCTaBisiomel ¢ ropusontoM yron 45°. Tpoiins paccrosuue 36,4 cM Teno
npuobpeTeT ckopocTh 2 M/c. UeMy paBeH K03 GHUINECHT TPEHHS Tela O INIOCKOCTh?

Opynaue, KeCTKO 3aKPEIUICHHOE Ha JKeJIC3HOAOPOKHOM ImaTdopme, MPOU3BOIAMT BHICTPEN BAOJb IOJOTHA >KEJIE3HOU
Joporu nof yrioM oL = 30° k simHuM ropusonTa. OnpenenuTs CKopocTh Uz OTKATa INTaTGOPMBI, €CIIN CHApsI BBUICTAET CO
cKopocThio U1 = 480 M/c. Macca mraTtdopMBbl C OpyaIHueM U CHapsigaMu mp = 18 T, Macca cHapsiga my = 60 Kr.

[ap maccoit m; = 3 KT IBMKETCS CO CKOPOCTBIO V1= 2 M/C U CTAJIKHBACTCS C MOKOSIIMMCS IIAPOM MacCoi my = 5 KT.
Kakas pabora Oynmer coBepumieHa mnpu JgedopManuu mapoB? Yigap cuYuTaTh aOCOJIOTHO HEYNPYTHM, IPSIMBIM,
HEHTPAIBHBIM.

CrepeHb BpaIllaeTcsl BOKPYT OCH, MIPOXOIAIIEi Yepes ero cepeiHy, COrIacHo ypaBHeHuo @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. Onpenenuts Bpamaroiuii MOMEHT M, JeHCcTByIOIIMI Ha CTepKeHb Yepe3 Bpems t = 2 ¢ nociie
Hayalia BpaIleHHUs, ECIIM MOMEHT UHEpPLUHU cTepxHs J = 0,048 kr-m2,

Ha kpato mwiatdopMsl B BUJIE IMCKA, BPAIIAKOLIEHCs 0 MHEPIMH BOKPYT BEPTHKAIILHON OCH C 4acTOTOM Ny = 8 MuH 2,
cTouT 4yenoBek Maccoif m; = 70 kxr. Korza genoBek mepemien B eHTp IIaTGOPMEBI, OHA CTajla BpamaThcs ¢ 4acTOTOH ny =
10 mun L. Onpenenuts Maccy mp matdopmbl. MOMEHT HHEPLIMH YeJI0BEKA PACCUUTHIBATh KaK JIs MAaTepPUaIbHOM TOUKH.
Touka coBepIIaeT rapMOHUYEcKUe Konebanus X = A sin ot, rae A =5 cm, ® = 2 ¢*. B MOMeHT BpeMeHH, KOrja ToYKa
obnanana nmotennuagpHOU 3Hepruent 0,7 Mk, Ha Hee AeiicTBOBaja Bo3Bpamawimas cuia B 5 MH. Haiit 5T0T MOMeHT
BPEMEHH.

TTi1om1a (b NIACTHHBI CITFOASHOTO KOHIeHcaTopa 36 ¢cM2, TonmmuHa ci1os gussiekTpuka 0,14 cM. BEIYHCIMTL eMKOCTD, 3apsi
1 9HEPTHIO KOHACHCATOPA, €CIM Pa3HOCTh MOTEHIMAI0B Ha ero ookmaakax 300 B, €cuom = 2,1.

JIBa OaMHAKOBO 3apsDKEHHBIX INApHWKa IMOJBEIICHBI B OJHOM TOYKE HA HHUTAX OJMHAKOBOW IMHBL IIpm 3TOM HUTH

pasomunch Ha yroiu O. [llapuku norpyskaror B Macio. KakoBa mioTHOCTs P Macia, €CIIM yToJl pacXOXICHUS HUTEH mpu
NOrPY’XEHHH B Macjlo OCTaeTcs HemsMeHHbIM? IInoTHocTh Marepuana mapukos p = 7,5-10% kr/m®, nmsnexrpuueckas

MPOHMIIAEMOCTh Macia € = 2,2.

YeTsIpe TaMITBl, pacCUMTaHHBIE Ha HanpspkeHne 3 B u ciury Toka 0,3 A, Hato MOIKIIIOYNTE MapajuIeIbHO U MUTATh OT
WCTOYHHUKA HanpspkeHus 5,4 B. Pesucrop kakoro cOmpoTHBICHNUS HAIO0 BKIIOYUTH MOCIEIOBATEIFHO JTaMIIam?
Awmnepmetp umeet compotusierne 0,02 Om. Ero mkana paccuntana Ha 1,2 A. IIIyHT Kakoro CONPOTHBIICHHUS HAIO
MOCTaBUTH K aMIIEPMETPY, YTOOBI MOKHO OBIIIO M3MEPATH TOKHU CHIIOH 110 6 A?

OpHOpoHOE MarHUTHOE Tone ¢ uHaykmmeld 200 MTn geficTByeT Ha MOMEIIEHHBIH B HETO MPOBOJHUK JAIUHOM 50 cM
cuoii 0,7 MH. Onpeenute cuily TOKa B IPOBOJHHKE, €CIIH YIOJ MEXIy HAaIPaBICHUEM TOKA M HHAYKIMEH MarHUTHOTO
nonst pasen 45°.

KBanparHas paMka noMelleHa B OJHOPOAHOE MAarHuTHoe mnoyie. Hopmanp K IJIOCKOCTH PaMKH COCTaBISET C
HanpasienueM MarautHoro mons yros 60°. Cropona pamku 19 ¢cM. Onpesenure HHIYKIMIO MATHUTHOTO TIOJIS, €CIH
U3BECTHO, UTO cpefHee 3HaueHue OJ]C MHAyKIUM, BO3HUKAIOIEH B pamMKe NMpH BbIKIOUueHUH nois B Teuenue 0,01 c,
pasHo 50 MB.
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MarHuTHbIM NOTOK, MPOHU3BIBAIOLINM 3aMKHYTBIA NPOBOJIOUHBIN KOHTYp ¢ compotuBieHueM 0,5 Om, paBHOMEPHO
yBenmumics ¢ 0,2 MB6 1o 7 MB6. Kakoii 3apsin mpoiuern 3a 3T0 BpeMs 4epe3 IONEPEeYHOe CEeUeHUE IPOBOJHUKA IPHU
paBHOMEpPHOM U3MeHeHuu notoka. Cuna Toka, 9/1C — MOCTOSIHHEL

Kary1ka ¢ sene3HbIM ceplieuHuKoM ceuennem 20 cm? umeeT nuykTuBHOCTE 2-102 Th. KakoBa 1o/kHa OBITH CHJIA TOKA,
9TOOBI MHAYKIUS MOJIS B CEPACYHHUKE ObLIa 102 T1, 4uCIO BUTKOB pasuo 1000?

Paccrosnue L ot meneit no 3xpana B onbsiTe FOHTa paBHO 1 M. OnipeienuTs paccTosHUE MEXKIY LIENIIMU, €CIIU Ha OTPe3Ke
nueoi 1 = 1 em yknaasiaerces N = 10 TeMHBIX HHTEPOEPEHIMOHHBIX MOJI0C. J{uHa BonHbL A = 0,7 MKM.

Ha nnenky u3 rimnepuna tTonumuod 0,3 MkM nmazaet 6enbiii cBeT. KakuM OyzeT ka3aTbes [IBET IUIEHKH B OTPaKEHHOM
CBeTe, eCIIU YToJl MaJeHus Tyden 45°7

Kakyro pa3HOCTb JUIMH BOJIH MOXKET Pa3pelInTh TU(paKInOHHas pelleTKa IIMPUHON 2 CM U MEPUOJIOM 5 MKM B 00JacTH
KpacHbIX Jydeii (A = 0,7 MKM) B CIIEKTPE BTOPOTO MOpsiaKa?

EcrecTBeHHBI CBET MagaeT Ha IOBEPXHOCTh IUIJIEKTPUKA IO YIJIOM NONHOW mnossipusanuu. Koaddunuent
nponyckanus ceeta paseH 0,915. Haiftu creneHs nossipuzaiiuy IpeIoMISHHOTO JIyda.

EctecTBeHHBIH CBET MPOXOAUT Yepe3 ABa IOAPH3ATOPa, Yol MEKAY TJIaBHBIMH IUIOCKOCTSIMHA KOTOPHIX paBeH 45°. Bo
CKOJIBKO pPa3 YMEHBIIUTCS HHTEHCHBHOCTH CBETa IIOCIE IPOXOXKICHHSA ATOH cucteMbl? CunmTarh, YTO KaXKIbIH
HOJIAPHU3aTOp OTpaxkaeT U noryomaeT 10% magarommero Ha HUX CBETa.

Karon BakyymHOro (hoTonmementa ocBemiaercsi cBeToM ¢ AnuHON BONHBI 0,405 MkM. @OTOTOK MpeKpamaeTcss mpu
3anepKuBaroNeii pa3HocTu nmoreHnwanos 1,2 B. Haiitu paboTy BEIX0Aa 3JIEKTPOHOB U3 KaTOa.

2.3 TunoBble 3aJaHUA /i1 OLIEHKH HABBIKOB B KauecTBe 00pa30BaTe/IbHOI0 pe3yibTaTa

Kon n HanmMeHnoBanue O0pa3oBaTenbHEINA PEe3yIbTaT
KOMITETEHIINN
OIIK-6: crocoOHOCThIO | OOyUaroIuiics BIaaeeT:

CaMOCTOATCIIBHO HWJIM B COCTAaBC | HABbBIKAMU IMPHUMCEHCHUA OCHOBHBIX MOHATHA M 3aKOHOB KJIACCHYECKOH U COBpeMeHHOﬁ
I'pynnbl OCYHICCTBIATEL HAYUIHYHO (1)I/ISI/IKI/I I OCYHICCTBJICHUA Haquoﬁ ACATCIBHOCTH, pCain3ys CIICHHUAJIbHBIC CPCACTBA U
JACATCIBbHOCTD, peainsysda | MCTOABI MMOJTYYCHUA HOBOI'O 3HAHUSL

CIICIMUAJIbHBIC CpcacTBa u
METOABI NoJIyyeHus HOBOTI'O
3HaHUA

2.3.1 Ilpumepsbl 3aganmii

[Tpu n3MepeHnu AJIMHBI Tejla ObLIO MPOBEJICHO OJJHO U3MEPEHUE C MOMOIIBI0 MIJTUMETPOBOM YUEHHUYECKOM JIMHEHKH.
[Ipu 3TOM OBUTH MONTYYEHO 3HaUYeHUe AMuHbI |= 22,3 cMm. UeMy paBHa HHCTpyMEHTaIbHAs HOTPEIIHOCTh H3MEPEHHs?
ITpu n3MepeHnu AITUHBI Tesa OBUIO MPOBEIEHO OHO H3MEPEHHE C TOMOIIIBIO IITAHNCHIMPKYIIS, IIIKaJla HOHWYCca KOTOPOTo
umeer 10 nenenmit. Ilpu sTom ObuUIM TONy4YeHO 3Ha4YeHWe UMHBL [ = 22,7 mMm. UeMy paBHa HMHCTpyMEHTaJbHas
HOTPEHIHOCTh U3MEpeHHs?

o R o o
Pa,Z[I/IYCLI JABYX IIJIAHET OJWHAKOBOU IJIOTHOCTHU OTHOCATCS KakK R_l = 3 . Halitu oTHOmIeHUE YCKOpCHUHA CBO60,I[HOI'O
2

MaJIcHUs U Ha MOBEPXHOCTH STUX IUIAHET.
Jlea martemaTmueckux MasTHHKa Maccamud my; = 0,1 kr u m, = 0,05 kKr coBepIIalOT rapMOHUYECKHE KOJcOaHHS C

. o1
nepuogamu T; = 1 cu T, = 2 c. HaliTh OTHOLIEHUE JJIMH UX HUTEH 1_1
2

IMox neiicrBuem MomeHTa cmiabl 100 H-M, MaxoBHK, MpencTaBIsSOMMNA cOOOW OTHOPOAHBIA TUCK Maccoit 20 Kr u
paauycom 1 M, mproOOpeTaeT yriioBo€ YCKOPEHUE paBHOE .

B nByx onMHAaKOBBIX 0aysToHaX HAXOIUTCS KUCIOPO. MO naBieHreM 3 at™ u 5 atM. CHauana o0a 6ayuioHa COeTMHUIH
MEXIy CcOOOW W BBIPOBHSUIM JaBIEHHWE B HHUX TPU TOCTOSHHOW TemrmepaTtype 1, a 3areM TemrepaTypy MeJICHHO
YMEHBIIWIIN B 2 pa3a, oOmiee gaBieHne B 0aIoHaX CTajJo PaBHBIM .

[Ba npyxuHHBIX MasTHHKAa MaccaMd m; = 0,01 kr m m, = 0,02 xr coBepIIAlOT TapMOHHWYECKHE KoOJeOaHUs C

. k
nepuogamu T; = 1 cu T, = 2 c. Haiitu oTHOmeHNe K03(p(HUIIMEHTOB KECTKOCTH MX MPYKUH k—1
2

[pyXHUHHBIA ¢ Maccoi M U KECTKOCThIO NPYKUHBI K coBepiaet kosebanus ¢ nepuogoM T . Uemy OyzeT paBeH nepuoa

Konie0aHnH, ecii Maccy yMEHBIINTS B 4 paza?
Ha yuactke HeogHOponHOM 1enu, coaepxaiiei conpoTtusienust Ry = 3 Om, R, = 9 Om u ucrounuk ¢ OJIC € = 6 B,

BHYTpPEHHEE COIIPOTHBIICHUE KOTOpPOIo peHeOpEeKUMO Majo, TeYeT TOK I=14
A R N £ Ry B
{1
I

[Ipu 3TOM pa3HOCTH MOTEHIMAIOB MEXK /1y TOUKaMu A u B paBHa
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Barapes 3amkHyTa Ha peocraT. [Ipu yBenrmueHHr CONPOTHBIICHHUS PeOCcTaTa B 4 pa3a HaNPSHKCHUE HA HEM YBEIIMYHABACTCS
¢ 2 B o 4 B. Ilpu atom D/IC Garapeu paBHa .
ToueuHblil 3apsn ¢ CO3MACT B OKPYXKAMOMIEM MPOCTPAHCTBE 3JICKTPOCTATHYECKOE IOJE, MOIYJb HANPsSHKEHHOCTH

2 B
KOTOPOTO 3aBHCHT OT PACCTOAHHA 110 3apsijia 110 3aKoHy E = — —. Uemy paBHa pasHOCTb OTCHIHANIOB @), — @ MEKILY
M

ToukaMu A ¥ BHaXOmAMMMUCS OT 3apsAja Ha PaCCTOSHUAX 7y = 1 MU 75 = 2 M COOTBETCTBEHHO?
ITo ToHKOMY npoBOAY TeueT TOK /. MHAYKIMS MarHUTHOTO HOJISl B LIEHTPE MOIYKOJbLAa paAnycoM R paBHa

o

DJeKTpOH 3apsnoM —e, o0llafasi KWHETHYECKOi sHeprueil, paBHOW Ej, IBMXKETCS MO OKPYXHOCTH B OJHOPOIHOM
MarHMTHOM IOJI€ ¢ MHAYKUMEN B. Paanyc OKpyKHOCTH IIpH 3TOM paBeH

Konebarenpublif kKoHTYp uMeeT eMkocTh | MK®D u maaykTHBHOCTH 100 MKI H. KakomMy ycI0BHIO ZOIKHO YIOBIETBOPSTH
COIPOTHUBJICHHE KOHTYPA, YTOOBI B HEM MOTJIM MIPOUCXOJUTH 3aTyXaroIIIe TApPMOHNYECKHUE KOIeOaHus?

ConeHoupi mmHOW | = 1M, AMaMeTp KOTOPOrO Maj MO CpaBHEHUIO ¢ ero jumHOW, mMeeT N = 1000 BHUTKOB.
Hanps:keHHOCTh MArHUTHOTO 110JI1 BHYTPHU COJIEHOUJIA, €CIIU 110 HEMY IIPOXOIUT ToK I = 2 A, paBHa

PaccrostHre Mexay COCEIHMMH MAaKCUMyMaMH IIpU JUIMHE CBETOBOH BOJIHBI, paBHOH A, B ombiTe FOHra pasro 0.1 MMm.
Yemy OyneT paBHO pacCTOSHHE MEX/y BTOPBIM M YETBEPTHIM MaKCHMYMOM IIPH JAJIHHE BOJIHBI 217

B omnsite FOHTra paccrosHre MeXIy MEnIMu 1 MM, pacCcTOSHHE OT UCTOYHUKOB JI0 AKpaHa 3 M, HIMPHHA OJIOC HA 3KpaHe
1,5 mm. Haiitu 1nmuHy CBETOBOM BOJIHBI.

YeMy paBHa OCTOSIHHAS TUPPAKIHOHHON peméTky, ecan Ha 1 MM e€ amuHb conepxkurcs 200 mrpuxoB?

Temneparypa abcoar0THO YEPHOTO Tesla yMEHbIIMIAch B 2 pa3a. Kak n3MEHMIach ero sHepreTuiecKasi CBeTUMOCTb?
Dueprus (OTOHA, COOTBETCTBYIOIAs KpacHOl rpanuue dotosddekTa, aAnsa kanus pasHa 7,2 - 1071° Is. Onpenenute
MaKCHMaJIbHYI0 KHHETHYECKYIO HEPTHI0 (POTORIEKTPOHOB, €CJIM HA METAaJUI MAfaeT CBET, SHEPTHs (POTOHOB KOTOPOTO
paBua 10718 k.

TIK-2: ctocoOHOCTEIO OOyuarommiics BIaJeeT:

MIPOBOIUTH TEOPETUICCKUE H HABBIKAMH TIPUMEHCHHUS METOJOB TEOPETUYECKOTO M AKCHEPUMEHTANBHOTO HCCIICIOBAHUS
SKCIIEPUMEHTAJIbHbIE HAyYHBIE (usnveckux 00bEKTOB, IPOIIECCOB U ABJICHUH, HCTIOJIb3YEMbIX JIJISI TOMCKA U MMPOBEPKE HOBBIX
WCCIIETIOBAHUSI 110 TIOUCKY U el COBEpIICHCTBOBAHWS HA3eMHBIX TPAHCIOPTHO-TEXHOJOTMYECKUX CPEICTB, UX
MPOBEPKE HOBBIX UJEH TEXHOJOTHUECKOTo 000pyI0BaHUS U CO3/IaHUSI KOMIUIEKCOB Ha MX 0a3e

COBEPUICHCTBOBAHUSA HA3€MHBIX
TPaHCIIOPTHO-TCXHOJIOT'MYECKUX
CpCACTB, UX TEXHOJIOTUYCCKOTO
060pyz[0BaH1/m n CO3J1aHUs
KOMILIEKCOB Ha uX 0aze

n

2.3.2 TlpumepsI 3agannii

[Ipn n3mepeHnn IIMHBI Tena OBUIM ONpENENIeHbl CydaiiHas MorpemHocTs Ax,, = 4 MM ¥ IpHOOpHAs MOTPEITHOCTh
Ax,, = 3 Mm. UeMy 1Ipu 9TOM paBHa MOJYIIMPUHA TOBEPUTENBHOTO BEPOSITHOCTH MHTEPBAIA?

[Tpu u3MepeHun quameTpa mapruka ObUIo MPoBeieHO 3 n3MepeHust. [Ipu 3ToM ObLIH TToJTyYeHbl 3 3HaYeHUS IIMHBL ~ dq =
09mM, d, = 1,1mMM 1 d3 = 1,0mMM. Uemy npubIM3UTENILHO paBHA CPEIHsISA KBaApaTHuHast OolIMOKa u3MepeHuii?

[Tpn n3mepenun JUIMHBI IpeiMeTa ObUIO TPOBENICHO 5 n3MepeHnit. [Ipu 3ToM ObIIH 1ToSTydeHsl 3 3HAYeHUS JUIMHBL [ =
8,1mm, I, = 8,0mm, I3 =8,0 mm, [, = 8,0 MM u lg = 7,9MMm. UeMy npHOIM3UTENIFHO paBHA CPETHSS KBaApaTHIHAs
omuOKa u3MepeHuin?

Bo ckompKo pa3 U3MEHHUTCS YCKOPEHHE CBOOOIHOTO MaJAEHUs, €CIIH yIAIUTECS OT MOBEPXHOCTH 3€MIIM Ha PacCTOSIHHE,
paBHOe paanycy 3emau?

[lepnon MaTeMaTHUECKOTO MasiTHUKA Ha ITOBEPXHOCTH 3eMiH paBeH 4 c. Kakum OyzeT repros 3Toro MasTHHKa, €ClI
€ro MOMECTHUTH B JIU(T, KOTOPBIH IBMKETCS] BHU3 C ycKopeHueMm 0,84 g?

OpHOpOomHBIH OuCK Macchl m = 1 kr U pagmyca R = 1 M KaTUTCA 1O TOPU30HTAIBHOM IOBEPXHOCTH CO CKOPOCTBIO
V =1 m/c 6e3 mpockanb3biBaHUs. HaliiuTe KHHETHYECKYIO SHEPTHUIO ATOTO JHCKA.

lapuk nuamerpoM d, TBHKETCS B XKMIKOCTH € BI3KOCTBIO 1) CO CKOPOCTBIO U, IPH 3TOM Ha HEro JACHCTBYET CHJIa BSI3KOTO
Tpenus F. Uemy OyJer paBHa 3Ta CHJIa, €CIIH 3TOT XK€ MIapHK OyJIeT BUTaThCs B )KUAKOCTH C BI3KOCTBIO 27) CO CKOPOCTHIO
%2

3

I'py3uk maccel m = 1 kr coBepiiaeT cOOCTBEHHbIE 3aTyXalollue KoleOaHHsi Ha MPYXKUHKE JKECTKOCTH K = 2 2 o

3akoHy x(t) = Aexp(—pBt) cos (wt + %) , e A=0,01m, $=0,1c¢!, w=2c?!. Haiiru norapupmuueckuii

JACKPEMCHT 3aTyXaHU4.




9. K 3neKTquec1<oﬁ CXEMC, COCTOHHICﬁ 13 IBYX PE3UCTOPOB U UCTOYHUKA TOKA, MOAKIIOYUCHBI IBa UACAJIbHBIX BOJIBTMETpPA.

[Noxazanus nepBoro BombT™MeTpa V; pasao 20 B. Uto mokaseiBaet BTopoit BoneT™meTp V,?

10. Yemy paBHO conpoTuBieHHue 1emnu, ecna R; = 1 Om, R, = 3 OMm, R, = 1 Om? — R, R, -

11. MaJyeHbKHi IIApUK MUMEET 3apsj g ¥ CO3JaeT B TOUKE, HaXOJIIEHCs Ha PAaCCTOSHUU T'OT 3apsija, SJIEKTPOCTaTHUECKOe
MoJIe HAIpPSHKEHHOCTHIO, paBHOI mo mMoaymo E. Illapuk NOMOMHUTENBHO 3apsiAMiIM U €ro 3apsj cTal paBeH 2q. UYemy
CTaJa paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHYIECKOTO TIOJIS 3TOTO IIapHKa B TOYKE HA PACCTOSHUM 27 0T HETO?

12. Nmeetca karymika, JUIMHa KOTOPOH BO MHOTO pa3 MeHbIIe ee pamumyca R. Karymka comepxut N BHUTKOB, IO HE
MPOTEKaeT TOK, CHJIOW [, MPH 3TOM MarHWTHas WHAYKIUS B IICHTPE TaKkoW KaTymku paBHa B,. Uemy Oyzner paBHa
MarHuTHas UHAYKLUS B [IEHTPE KAaTyIIKH, €CJIM YBEJIUYUTh KOJIMYECTBO BUTKOB B HEH B 2 pa3a, a TOK, IPOTEeKaroIuil B
Hell yMeHBIINTS B 2 paza?

13. 3apspkeHHas 4acTHLA JIBMDXKETCS B OJHOPOJHOM MAarHUTHOM IIOJIE IO OKPYXKHOCTH, panuyca R. B HeKoTOpbIi MOMEHT
BPEMEHH HMHAYKIHMIO MarHWTHOTO IOJS YMEHBIIMIN B 3 pa3za. KakoB cranm pammyc OKpy:KHOCTH, IO KOTOpPOW cTaia
JBUTATHCS dacTHHA?

14. KoneGaTenbHbIH KOHTYp MMEET JOOPOTHOCTH, paBHyto 10°. Ha CKOJNBKO NPOLEHTOB NPHOIM3UTENBHO yMEHBINACTCS
SHEPTUsI BEIHYK/ICHHBIX KOJICOAHUH B TAKOM KOHTYpE 3a IIepron?

v
15. I[Ba QJICKTPOHA BpallaroTCs B OAHOPOJAHOM MArHUTHOM IIOJIC. Ecmm nx CKOPOCTH OTHOCATCA KaK v—l = 2, TO OTHOIICHHUC
2

R
UX paJinyCcoOB BpPAICHHS R—: paBHO

16. Kak wW3MEHUTCS paccTOSHHE MEXAY HHTep(QEpPEHIMOHHBIMU ToJlocaMH B ombiTe FOHra, eciu pacCTOsSHHE MEXIy
9KpaHaMH YBEJIUYUTH B 2 paza?

17. B ombiTe FOHTa mynna BosiHel m3meHmaack ¢ 600 am Ha 400 aM. Kak n3meHunach muprHa nojoc Ha dKkpaHe?

18. Tlepuon audpakunonHoi pemetkd paBeH d. Kak M3MEHHTCS pPacCTOSIHHE MEXAy TJIABHBIMH MaKCHMyMaMHd TIpH
Judpakuuy cBeta Ha JAUQPPAKIHOHHOW pelleTKe MpH HeOONBINUX Yriaax Audpakiuuy, eciu NepHox AU(PPaKIHOHHON
perreTku OyaeT paBeH 2d, a MOJOKEHUE MEXKIY PELICTKOH H SKPAaHOM HEe U3MEHHTCA?

19. Kak m3MeHHJIach TeMIlepaTypa YepHOIO Tella, €CJIH JJIMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMYyMY €rO CIIEKTPaJIbHOM
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

20. Kak ObUIa U3MEHEHA YacTOTa CBETa, €CIIM MaKCHMAaJIbHAsl CKOPOCTB AJEKTPOHOB Ipu (otodddexre Bo3pocna B 3 paza?
PaboToii BEIX0Ja DJIEKTPOHOB M3 MeTaJlia IpeHeOpeyb.

2.4 IlepedyeHb BONPOCOB JIsl IPOMEKYTOYHOM aTTeCTalluH
1 cemecTp

1. Cuctema otcuera. [IpolineHHslii nyTh U nepemenieHue. Pagnyc BeKTOp, BEKTOP CKOPOCTH, BEKTOP
YCKOpPEHUS U CBSI3b Mexay HUMH. CpelHssi CKOPOCTh U CpellHee YCKOpeHHe. TaHreHIuanbHOe U HOPMAaJIbHOE
YCKOPEHHMS U UX CBA3b CO CKOPOCTBIO.

2. JIBIKeHHE YacTUIBl TI0 OKPYKHOCTH. BeKTOphI yria moBOpoTa, YIJIOBOH CKOPOCTH W YIIJIOBOTO
yckopeHus. CBsA3b MEK/Y YIJIOBBIMU M JIMHEHHBIMU BEJIMUYNHAMU.

3. [epserit 3akon Hetorona. [Tonsitie Maccol. Bropoit 3akon Hetorona. [lonsitre cribl. CliosKeHHE CHIL.
Tpetnii 3akoH HptoToHa. I'paHuIbl IPUMEHUMOCTH KJIACCHYECKOTO CIIOCO0a OMMCAHUS IBUKEHUS YaCTHII.

4. OCHOBHBIE CWJIBI B MEXaHHUKE: CHJIbI BCEMUPHOTO TATOTEHHUS, CHJIbl TPEHHUS CKOJBXKEHHS, CHIIbI
COIIPOTUBIICHUS, YIIPYTUE CHUJIBIL.

5. 3aK0oH U3MEHEHHSI U COXPAHEHUSI UMITYJIbCA MEXAHUYECKON CHUCTEMBI.

6. Lleatp macc. OCHOBHOI1 3aKOH MOCTYNATEIBHOTO ABMIKEHUS LIEHTpa Macc.

7. YpaBHEeHHE IBUKEHUS Teja epeMEHHON MacChl.

8. 3aKOH U3MEHEHUs! KHHETUYECKOM SHEpruu cucTeMbl. PaboTa 1 MOIITHOCTD.

9. KoHcepBatuBHbIe (NOTEHIMATIBHBIE) U HEKOHCEpBAaTUBHBIC CHIIBL. [loreHnmanbHast sHeprus. CBsi3b
MEXy INOTEHLIUAILHON SJHEPTUEH U CUIION.

10. 3akoH U3MEHEHHUST M COXPAHEHUS ITOJTHOW MEXaHUIECKOW YHEPTUU CHCTEMBI.

11. MomeHT uMmIyapca MaTepUAIbHOM TOUYKU. MOMEHT MMIY/IbCa MEXAHUYECKOW cUCTEMbl. MOMEHT
cWIbl. MOMEHT MMITYJIbCa U MOMEHT CHJIBI OTHOCHTEIBHO OCH.



12. 3akoH U3MEHEHUS U COXpaHEHHS] MOMEHTA UMITYJIbCa MEXaHUYECKON CUCTEMBI.

13. lleHTpanbHOE CTOJIKHOBEHHE JBYX 4dYacThil. AOCONIOTHO ympyroe u abCONIOTHO HEYIpyroe
cToJKHOBeHHE. CKOPOCTH YaCcTHUII [TOCII€ CTOJIKHOBEHHUSI.

14. OcHOBHOI1 3aKOH BpalaTeIbHOrO IBUKEHUS TBEPJOTO T€jIa BOKPYT HEMOJBUXKHONU OCH.

15. Onpenenenne momeHT nHepiuu. Teopema IllteitHepa.

16. MoMeHT MHEepLIHHU TOHKOTO CTEPKHS OTHOCHTEIBHO OCH, IEPIICHANKYIISIPHON CTEPIKHIO.

17. MoMeHT UHEepIUHU OJJHOPOTHOTO TUCKA, OTHOCUTEIHHO OCH, IEPIICHIUKYISIPHOM IIIOCKOCTH JIUCKA U
MPOXOJIAILIEH Yepe3 Ero LEHTP.

18. MoMeHT UHEepPIUH OJJHOPOJHOTO 1Iapa, OTHOCUTEIHHO OCH, IPOXOISAIICH Yyepe3 ero UeHTp.

19. Kunernueckasi SHEprus BpallaTeIbHOTO ABMKEHUS TBEPJIOTO TEa.

20. UneanpHass xuakocTh. CTallMOHApHOE TEUYCHHE HACATBHON KUIKOCTH. YpaBHeHHE bepHymn.
Bsizkas sxuakocts. CHITbl BHYTPEHHETO TPEHHUS.

21. Jlebopmanusi mpo1oJIbHOTO pacTsikeHus (cxaTus) TBepaoro tena. Hampsbxkenue. OTHOCUTENbHOE
ynnuaenue. Kosddunuent ynpyroctu. Moaynpe FOnra. 3akon I'yka mns pactsokenust (cxarus). Jledopmanms
C/IBUTa TBEPJIOTO TeNa.

22. Onpenenenre KoneOaHUN B MEXaHMYECKOW cucreme. [apMoHuyeckue KosiebaHus. YpaBHEHUE
rapMOHHYECKUX KoyiebaHMil u ero peuieHue. ['eoMmerprueckas HHTEpIPETAINS TAPMOHUYECKUX KOJIeOaHU .

23. ®opmyIa CI0KEHHUS ABYX TApMOHUYECKHUX KOJIeOaHMA.

24. Ilpy>XMHHBIN 1 MaTeMaTUYECKUI MasSTHUKH.

25. ®U3NYECKUl MASTHUK.

26. YpaBHEHHE 3aTyXalIIUX T'APMOHHUYECKUX KOJIEOaHUH M €ro peuieHue. YCIOBHE CYHIECTBOBAHUS
3aryxamux KojeOaHuid. XapaKTepUCTHKH 3aTyXaloluX KoJeOaHWW: dacToTa, mepuoia, KodpQuiumeHt
3aTyXaHus, JJIOrapu(pMUYECKUI TeKPEMEHT 3aTyXaHus, T0OPOTHOCTbD.

27. YpaBHEHHE BBIHY)KJICHHBIX KOJeOaHWH MOJ JACHCTBHEM TapMOHUYECKH M3MEHSIOLICHCS BHEUTHEH
CHJIBI M €T0 pellIeHuE.

28. SIBnenue pe3zonanca. PezonancHas gacrora.

29. BonHoBsie nBwkeHus. [1nockas cunycounnanbpHas BosiHa. beryiue u crosiane BonHbl. YacToTa, 1rMHa
BOJIHBI, BOJTHOBOU BEKTOD, (pazoBasi CKOPOCTb.

30. [Ipenmer  TepmoauHamuku.  OCHOBHbIE  TOHSTHS M ONpEACNEHUS  TEPMOIMHAMHKHU
(Makpockonmu4eckasl CUCTEMa, BHYTPEHHHUE U BHEIIHUE [apaMeTphl, COCTOSHHUE, PaBHOBECHE, PABHOBECHbBIE U
HEpaBHOBECHBIE COCTOSIHUS, MPOLIECC, PABHOBECHbBIE U HEPABHOBECHBIE MPOIIECCHI).

31. O6miee Havaro TepMoArHAMUKH. [TOHITHE SMITUPUIECKOI TeMIIEpaTyphl.

32. OCHOBHBIE TIOJIOKEHNUS KUHETUYECKOM TEOpUHU MAEANbHOIO raza. Y paBHEHHE KHHETHYECKOH Teopun
ra3oB JJIsl 1aBJICHUS.

33. Pacnipenienenue sHEepriuy MOJIEKYJI 110 CTENEHSIM CBOOO/IBI.

34. 3akoH MakcBesuia 0 pacpeeNICHHH MOJICKYIT HIalIbHOTO ra3a M0 CKOPOCTSM U SHEPTHSIM TETUIOBOTO
JIBYKEHUSL.

35. bapomerpuueckas Gopmyina. Pacripenenenue bonbimana.

36. BHyTpeHHss sHeprus TepMoAMHaAMHUYecKoi cuctemsl. IlepBoe Hauano TepmoauHaMuku. Popmyna
JUTsl paboTHI MaeaNbHOTO ra3a. ['padudeckoe npencraBieHue padoThI rasa.

37. TernoeMKOCTh  TEPMOJMHAMMYECKOW CHUCTEMBbl. YJelnbHas M  MOJSpHas  TEIJIOEMKOCTH.
TemnoeMKOoCTh B MU30XOPUYECKOM M M300apHUUECKOM Ipolleccax M CBA3b MEXAY HUMU. BHYTpeHHAsS sHeprus
UeaIbHOTO rasa.

38. AnmabaTudeckuii mporiecc U ero ypaBHeHue. PaboTa raza npu agpadaTHaecKoM IpoIiecce.

39. IonutponuuecKuii mpouecc u ero ypaBHEHHE.

40. imeanpHBlid W peaNbHBIA Ta3bl. YpaBHeHHs MenneneeBa-Kmaneiipona u Ban-nmep-Baanbca.
BHyTpeHHss sHeprus peanbHOro rasa.

41. Bropoe Hadago TepMOAMHAMHUKH B PA3IMYHBIX (POPMYIUPOBKAX.

42. OOpatumsble 1 HeoOpaTuMble Tporiecchl. [lonsTue suTponuu. CoiicTBa SHTponUU. POPMYIHPOBKA
BTOPOT'0 Hayaja TEPMOJUHAMUKY C HCIOIb30BaHUEM MOHATHS 3HTponuu. Teopema HepHera.

43. DHTpoOMNUs UAEANBHOTO rasa.

44. Tennmossie mamuubl. KIT/] TenioBoii MamyHebI.

45. Iuxn Kapno. KII/] uukna Kapno. Teopema KapHho.

46. CTaTUCTUYECKUH CMBICI SHTPOTIHH.

2 cemecTp



1. DnekTpudeckue 3apsaapl M UX CBOMCTBA. 3akoH Kynona. HampspkeHHOCTB AJIEKTPOCTATHYECKOTO TIOJIA.
[IpuHOUI CynEepIIO3UIUH SIIEKTPOCTATUYECKUX TTOJICH.

2. Teopema ["aycca aiis 37€KTPOCTATHUECKOTO TOJISI B BAKyYME.

3. [Ipumenenue Teopemsl ['aycca k pacyeTy HEKOTOPBIX JIEKTPOCTATUUECKHUX TIOJICH B BaKyyMe.

4. lupkynsuus BEKTOpa HANPSYKEHHOCTH 3JIEKTpocTaTHdyeckoro mnoijs. TeopeMa O LMPKYJISALUH.
IToTenunan 3nexTpocTaTHueckoro nojs. CBsA3b MOTEHLMAIA U HAIIPSHKEHHOCTH.

5. Dnekrpudeckuit qumnoiib. [loe qumoss.

6. Ausnexrpuku. [lomspuzauuss aumdnekrpukoB. Bekrtop mnonspuszaumu. HampspkeHHOCTh TONS B
IUDJIEKTPHKE.

7. Dnextpuueckoe cmenienue. Teopema ["aycca Ji1s1 BEKTOpa JIEKTPUUYECKOTO CMEIICHHUS.

8. YcioBus Ha rpaHuLe pa3zena IByX AUNIEKTPHUUECKUX CPE.

9. [IpOBOHUKH B 3JEKTPOCTATHUECKOM TOJIE.

10. DnexkTpuyeckas €MKOCTb YEIAMHEHHOIO IPOBOJHMKA. KonzaeHncartopsl. DIEKTPOEMKOCTb
KOHJIEHCaTopa.

11. DHeprust  cucteMbl  3apsA0B, YEAMHEHHOIO IPOBOJHMKA W  KOHJAEHcATopa. ODHeprus
ANEKTPOCTATUYECKOTO TTOJIS.

12. DnexTpuyeckuii TOK, CHla U IUIOTHOCTh TOKA.

13. 3akon Oma. ConpoTtuBieHne mpoBOAHUKOB. Pabora 1 MomHoCTh. 3akon Jlxoyns-JIenna.

14. CroponHue cuiibl. DIEKTPOABMIKYILAS CUiIa U HanpsbkeHue. 3akoH OMa 171 HEOTHOPOTHOTO Y4acTKa
LeMH.

15. IpaBuna Kupxroda mist pa3BeTBICHHBIX LETICH.

16. DnexTponpoBOAHOCTh MeTa/uIoB. Hocurenn Toka B Meraymuiax. HemocTaTOYHOCTH KIIACCHUYECKOU
AJIEKTPOHHON TEOPHH.

17. DnexTpruyeckuil TOK B Bakyyme. TepMOaIeKTpOHHAs 3MUCCHUS.

18. Yposenr Pepmu. DneMeHThl 30HHOH TEOPHM KPHUCTAIJIOB. 30HHAs CTPYKTypa SHEPreTUYEeCKOro
CIIEKTpPa JIEKTPOHOB TBEPAOIO TEA.

19. MarnuTHOe TOJ€ W €ro XapakTepucTUKU. MarnutHas uHAyknus. 3akoH buo-Caapa-Jlamnaca.
MarunuTHOe noJje ABMXKyIerocs 3apsiaa. 3akon Ammnepa. Cuna Jlopenna.

20. Teopema 0 LUPKYJISLMUA BEKTOpAa MATHUTHOM MHAYKIMH.

21. TToTok BekTOpa MarHUTHOW MHAYKIMH. Teopema ["aycca s BeKTopa MArHUTHOW WHIYKITUH.

22. MarauTtHoe 1oJje COJICHOU1a U TOPOHIa.

23. Pabora 1o mepemMenieHnto MPOBOIHMNKA M KOHTYPA C TOKOM B MarHUTHOM TIOJIE.

24. DHeprus MarHUTHOTO TOJIS.

25. MarauTHoe 10J1€ B BemiecTBe. SIBieHre HaMarHuanBaHusl. BeKTop HaMarHMuUeHHOCTH.

26. BekTOop MarHUTHON MHIyKIIMU B BEILIECTBE.

27. HanpspkeHHOCTh MAarHUTHOTO TOJI. MarHuTHasi BOCHPUUMYHBOCTh U MarHUTHAS MIPOHUIIAEMOCTb.
Teopema o IMPKYISIIMK [UIsI BEKTOPA HANPSHKEHHOCTH MarHUTHOTO T1OJISL.

28. YcioBus 1715l MarHUTHOTO TIOJISI HA TPAHMIIE pa3/ielia IBYyX MarHeTHKOB.

29. JIlnamarneTuku u napamarsetuku. deppomarneTuku u ux coiicraa. [lpupoaa peppomaruerusma.

30. SIBneHne SNMEKTPOMArHUTHOW WMHAYKIMH. 3akoH Dapanes W ero BBIBOJA W3 3aKOHA COXpPAHEHUS
JHEPIUH.

31. UHayKTUBHOCTH KOHTYpA. SIBIICHUE CAMOWHTyKITHH.

32. Toku npu pa3MbIKaHUU U 3aMbIKaHUM Lenu. B3anmuas nnaykuus. Teopema B3aMMHOCTH.

33. BuxpeBoe snekTpudeckoe mose. Tok cMeneHusI.

34. YpaBHeHus MakcBesuia st 3JIeKTPOMAarHUTHOTO MOJIS.

35. KonebaTenpHbIii KOHTYp. Y paBHEHUE KOJIeOaHHIA B KOJIEOATEIILHOM KOHTYPE U €T0 PEUICHHUE.

36. BeIHY>XI€HHBIE AJIeKTpUUYeCcKe KoeOaHus B K0JIeOaTeIbHOM KOHTYpe. SIBjeHne pe3oHaHca.

37. IlepeMeHHBII DIIEKTPUYECKHA TOK. MOMIHOCTh, BBIACNsEMas B I TEPEMEHHOTO TOKa.
JlelicTByIOLIME 3HAUEHNS TOKA U HANIPSIKECHHUS.

38. DnekTpoMarHuTHBIE BOJHEL JluddepeHnansHoe ypaBHEHHE SJCKTPOMArHUTHOW BOJHBI M €TO
pewienue. Bekrop Iloiitunra.

3 cemecTp



1. CeeroBsbie nyun. 3akoHBI TeoMeTprieckoit ontuku. [Ipuanun depma.

2. llentpupoBanHble onTtuyeckue cuctembl. JIua3pl. @opmyna ToHKOM nuH3BL [locTpoenue
M300pakeHUH B JTMH3aX.

3. KorepeHTHOCTP W MOHOXPOMAaTHUYHOCTh CBETOBBIX BOJH. WHTepdepeHius cBera. YcioBue
MaKCHUMYMOB U MUHUMYMOB. MeTo bl HaOt01eHusI HHTEp(EpEHINH CBETA.

4. NnTepdepeHius cBeTa B TOHKUX TUICHKAX U MJIACTUHKAX.

5. Konbsna HeroroHa.

6. Audpaxius ceetoBbix BosiH. Metox 30H @penerns.

7. Iudpakmus Openens Ha KpyriioM oTBepcTHH U aucke. Crimpans Openerns.

8. Mudpaxus @paynrodepa Ha 0JHOH MIENIH.

9. Mudpakmus Opaynrodepa Ha TUPPaKIInOHHON PEIICTKE.

10. /Iucniepcus cBeta. DIEKTPOHHAS TEOPHS TUCTICPCHHU.

11. EcrecTBeHHBIN U MONApU30BaHHBINA cBeT. [lonspusanus cBeTa Mpu OTPaKEHUU U MPETOMIICHUH Ha
TpaHHIIe ABYX JHAJICKTPUKOB.

12. Tlonspusanus cBeTa Mpu MPOXOKICHUH Yepe3 aHU30TPOIHBIE KPUCTAILIBL.

13. TenyioBOE M3IIyUYEHHE U €TO XapaKTEPUCTHKH.

14. 3akonsl TerioBoro uznyueHus (3akonsl Kupxroda, Credana — bonbiimana, Buna, hopmyinsr Penes-
Jlxunca u [lnanka).

15. ®otorhdexT. 3akons! hoTorddhexra u X 00BACHEHUE C TOUKH 3PEHUS KBAHTOBOI TE€OpUU CBETA.

16. Dddexr KomnToHa 1 ero neMeHTapHasi TEOpPHsI.

17. Pa3Butue npeacTaBieHuil 0 CTpOeHUHU aToMa. bopoBckast Teopus BOJOPOA0N0I00HOTO aToMa.

18. KopmyckymsipHO-BOJIHOBOH Jyaji3M CBOMCTB BeliecTBa. BomHbl 1e bpoiiis n ux cBoicTBa.

19. CooTHomeHue HeonpeaeneHHocTel [ elizenOepra.

20. BonHOBast GyHKIUS M €€ CTATUCTHYECKUI CMBICI.

21. Obuee ypasuenue lllpequnrepa. Ypasuenue Llpeaunrepa 1is cTallmOHapHBIX COCTOSHUM.

22. Yactuna B OTHOMEPHOH MOTCHIMAIBHON sSIME.

23. [IpoxoxaeHNE YacTUIICH MMOTEHIIMAIBLHOTO Oapbepa.

24. Bopopomonono0Hbie aToMbl. DHEepreTuieckrne ypoBHU. [loTeHnnansl BO30OYKACHUS U MOHU3AIHH.
CrieKTpbl BOJOPOIOTOJOOHBIX aTOMOB.

25. Hepa3mnamMoOCTh OJIMHAKOBBIX YacTHIl B KBaHTOBOW MexaHuke. [Ipuwarmun Ilaymu. Crtpykrypa
HHEPreTUYECKUX YPOBHEHW B MHOTOAJIEKTPOHHBIX aTOMaXx.

26. Twurbl CBsA3EH MIEKTPOHOB B aTOMAX.

27. Monexyna Bogopozaa. @usudeckas Npupoaa XuMHU4ecKoil cBs3u. MloHHast 1 KOBaJIeHTHas! CBS3H.

28. DnexkTpoHHBIE, KonebaTeabHbIE W BpamlaTelIbHBIE COCTOSHHS ~MHOTOATOMHBIX — MOJICKYIL
MorexyssipHbI€ CIIEKTPBHI.

29. DrieMeHThl KBAaHTOBOW TEOPHH H3IIydeHHs. BBIHYXIEHHOE M CIIOHTaHHOE H3IydeHHe (HOTOHOB.
[Tpunn paboTh KBAHTOBOTI'O T'€HEpaTopa.

30. Ctpoenne aromHOrO sapa. Monenu siapa. SlnepHble peakiuu. 3aKOHBI COXPAHEHHUS B SACPHBIX
peaKIMsIX.

31. PanmnoakTuBHBIE TpeBpameHus saep. Peakmus smepHoro aeneHus. llemHast peakiust JTeneHUs.
SnepHslil peakTop.

32. DneMeHTapHBIC YACTHIIBI ¥ UX B3aUMOJICHCTBHS.

3. MeToauyeckne MaTepualibl, onpeae/sonue Npouexypy 4 KpuTepuu oueHUuBaHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH



Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJIHEHHIO TECTOBBIX 3aJaHUH

- OIICHKa «OTJIMYHO» BBICTABIIACTCS OOYYaIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot oburero o0bEMa 3aJaHHBIX BOIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIISICTCS 00yUYaIONIEMYCsl, €CTH KOJTHMYECTBO MIPABIIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOIIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEIBLHO» BBICTABIIACTCS OOYJAIOMIEMYCs, €CJIH KOJMYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero oobEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi OneHOK M0 pe3yJbTaTaM BbINIOJIHEHUS 3aIaHU

«OTIANYHO/32a4TEHO» — CTABUTCS 32 paOOTY, BHIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK U HEJJOYECTOB.

«Xopo1io/3a4TeH0» — CTAaBUTCS 32 PadOTy, BHIMOIHEHHYIO MTOJIHOCTHIO, HO MPH HAIMYUM B HEll He Ooliee
OJTHOY HEerpyOoii OIMOKY U OJTHOTO HeJloueTa, He 0oJiee TPEeX HEJ0UYECTOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTAaBUTCA 32 PadOTy, €ciu 00y4yaroUIUiics MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK JAOMYCTU HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oii M omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMMOKH U JBYX
HEJIOYETOB.

«HeynoBjieTBOpUTEJILHO/HE 3a4TE€HO» — CTAaBUTCA 3a PAa0bOTY, €CIM YHUCJIO OMMOOK W HEIOYETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «YyJJOBJICTBOPHTEIBHOY WM TPABUIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

Buowl owubox:

- 2pybOble OWUOKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0al,
OWUOKU, NOKA3bLEAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- HezpyOble OwUOKU: HeMOYHOCIU YOPMYTUPOBOK, onpedesleHuUll; HepayUOHAIbHbIL 8b100p X00a peuleHUs.

- He0ouembl: HepayUOHAIbHbLE NPUEMbl BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUL.

Kputepun ¢popMupoBaHusi OLIEHOK 0 324eTy (IK3aMEHY)

«OTJINYHO/32aUTEHO» — CTYACHT MPUOOpENT HEOOXOAMMBbIE YMEHHUS W HABBIKH, MPOIAEMOHCTPUPOBAI
HaBBIK MPAKTHUUYECKOTO MPUMEHEHHUS OJIYYEHHBIX 3HAaHUN, HE JOIMYCTHJI JJOTMYECKHX M (PAaKTUYECKHX OLIMOOK

«Xopo1o/3a4TeH0» — CTy/IeHT IpHUoOpes He0OXOAMMbIE YMEHUS U HaBBIKH, IPOJEMOHCTPUPOBAI HaBbIK
MPAKTUYECKOTO IPUMEHEHUS MOIyUYE€HHBIX 3HAHUH; IOMYCTUI HE3HAYUTEIbHbBIE OINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTYACHT JOMYCTHJI CYyIIECTBEHHbIE OIINOKH.

«HeynoBJieTBOPUTEIBLHO/HE 324TEHO» — CTYJCHT JIEMOHCTPUPYET (parMeHTapHbIe 3HAHUS U3y4aeMOoro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OIINOKH.



