[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Manannyesa Hatanbs HukonaesHa

[lomkHOCTb: AnpexTop Guamnana

[arta nognucanus: 23.06.2025 11:07:28 .
YHUKabHbII MPOrPaMMHBIA KoY K paboyeli nporpaMMe AUCLUIIANHEI

94732¢3d953a82d495dcc3155d5¢573883fedd18

[Ipusoxenue

OHNEHOYHBIE MATEPHUAJBI JJA NPOMEXYTOUYHOM
ATTECTAIHUHA

10 AUCUUIIJIMHE (MOJIYJIIO)

«DU3HUKA»

HanpaBnenune moATroTOBKH / CIIENUANBHOCTH

23.05.03 IMoaBu:KHOH coCTaB KeJEe3HBIX A0POT

(k00 u HaumeHosaHue)

HanpasnenHocTs (pohuiib )/crieruain3anus

JIOKOMOTMUB BI

(HaumeHosamue)



OraAaBAEeHUE

IlosicuuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (MJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPU NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTAllUN — OLCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PE3YJIbTATOB
oOydeHHs] 10 IUCHUIUIMHE, OOECICUYMBAONIMX JOCTHKCHHE IUIAHUPYEMbIX pPEe3yJbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

®dopMBbI TPOMEKYTOUHOM arTecTauuu: 3avem (1 cemecmp - ounoe obyuenue, 1 Kkypc — 3aounoe ooyuenue),
9K3ameH (2 cemecmp — ounoe obyuenue, 1 Kypc — 3aounoe obyuenue).

[Tepeuens KoMIETeHIINMA, (POPMUPYEMBIX B TIPOIECCE OCBOCHUS TUCIIUTUTHHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINHN KOIL WHAWKATOPa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. Ciocoben pemats HHKEHEPHBIE
3ama4d B MpohecCHOHATBHON
JeATEIEHOCTH ¢ UCTIOIb30BaHHEM
METOJIOB €CTECTBEHHBIX HayK,
MaTeMaTHYeCcKOro aHalu3a U
MOJICTTUPOBAHUS

OIIK-1.2. IIpuMeHsIeT OCHOBHBIC TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK IS
pelIeHns npeaAMEeTHO-POGMIBHBIX 3a1a4

OIIK-1.3. IIpuMeHseT ecTeCTBEHHOHAyYHbIE METO/IbI TEOPETUUECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEI0BAHNSI OOBEKTOB, POLIECCOB, SBICHHUH, TPOBOANUT
SKCIEPUMEHTHI M0 3aJJaHHOM METOMKE U aHATU3UPYET pe3yIbTaThl

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

O1LEeHOYHbBIE
MaTepuabl
(cemectp 1,2, kypc-1)
Tectsr m. 2.1.1, 1.

2.1.2

KOZ[ 1 HAUMCHOBAHUC NWHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PCSyJ’ILTaTLI 06yqu1/I$[ 10 JUCIUIIIINHE

OIIK-1.2. ITpuMeHsieT OCHOBHBIE MOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
peLIeHus NpeAMETHO-NPO(MIBHBIX 3a/1a4

OOyuarommiics 3HaeT:

OCHOBHBIC IIOHATHS W 3aKOHBI KJIACCHYECKOW U
COBPEMEHHOHN (PU3UKU U UX POJIb B PELICHUH TPEIMETHO-
podHUIIBbHBIX 33134

OOyyaromuiicst ymeer:

UCIIOJIb30BaTh OCHOBHBIEC MOHTHSI M 3aKOHBI (DPM3UKHU JIJIs
peleHust IpeAMETHO-NPO(UIIbHBIX 3a/1a4
OOyyaromuiics BrajeeT:

HaBbIKAMU NPUMEHEHHUS] OCHOBHBIX MOHSATHH M 3aKOHOB
KJIACCHYECKOH M COBpPEMEHHON (M3WKU I PEUICHUS
MIPEeIMETHO-TIPODIILHBIX 33129

Bagaun m. 2.2.1, m.
2.2.2

Baganus n. 2.3.1, m.
2.3.2

OI1K-1.3. [Ipumensier | OOyJarOLIMIACS 3HACT: Tectsr m. 2.1.3, 1.
€CTeCTBCHHOHAYYHbIC METOABl | METOIBl  TEOPETHYECKOrO M JKCIepuMeHTanpHoro | 2.1.4
TEOPETUYECKOTO M IKCHEPUMEHTAIBHOIO | MCCICAOBAHHSA (H3UYECKHX OOBEKTOB, IPOLECCOB H
UCCIICIOBAaHUsI  OOBEKTOB,  IIPOLIECCOB, | SBJICHWIl, METONUKY MpPOBEACHHS H  00pabOTKH
SIBIICHUH, TMPOBOIUT OKCIICPUMEHTH MO | Pe3yJbTaTOB (PM3MYECKOrO IKCISPUMEHTa
3aJJaHHOM  METOAMKE M  aHanusupyer | OOydaromuiics ymeer: Tectsl m. 2.2.3, m.
pe3yabpTaThl HIPUMEHSTh METOBI TEOPETUIECKOTO u| 224
9KCIIEPUMEHTAILHOTO  HMCCIIEAOBaHUS  (DU3MUECKHUX
OOBEKTOB, TPOLECCOB M  SIBJICHUI, IPOBOAUTH

(u3nyecKkre 3KCIEPUMEHTHI 10 33/IaHHOW METOAMKEe U
00pabaTpIBaTh UX PE3yIbTATHI

OO0yyJaromuiics BIajeeT:

HaBBIKaMW TPUMCHCHUA MCTOJO0B TCOPETUYECCKOIO0 U
9KCIEPUMCHTAIEHOTO  HCCICAOBAaHUS  (DU3MYECKHUX
00BEKTOB, IPOIIECCOB U SIBIICHUI, HABBIKAMH ITPOBEACHUS
(bU3MYECKUX IKCIEPUMEHTOB IO 3aJJaHHOW METOJUKE U
HABBIKAMH 00Pa0OTKHU HX PE3yJIbTATOB

Baganus 0. 2.3.3, 1.
2.34

HpOMe)KYTOLIHaSI aTTeCTanus (3K3aMCH) IIpOBOAUTCH B OJIHOM U3 CJICAYIOMIUX (I)OpM:

1) oTBeT Ha OUIIET, COCTOSIIINI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33JaHUII;
2) BeimonHenue 3ananuii B DMMOC yHuBepcurera.

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJTHOU U3 CIEAYIOIUX (popM:

1) cobecenoBanue;

2) BeimonHenue 3ananuil B OMOC yHuBepcurera.




2. Tunosbie! KOHTPOJIbHbIE 32JAHUS WM HHbIE MATEPUAIIBI VISl OLEHKH 3HAHMIL, yMEHHUIA,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBeHb C()OPMHPOBAHHOCTH KOMIIETEeHM I

2.1 TunoBsble Bonmpockl (3a1aHusl) AJ15 OIIeHKN 3HAHUI B KayecTBe 00pa30BaTeILHOIO pe3yJbTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3yIbTaT:

Kon n HanmMeHOBaHNE HHANKATOPA O0pazoBaTenbHBIA Pe3yIbTaT
JOCTH)KEHHS KOMIICTCHIINI

OIIK-1.2. Tlpumenser ocHOBHEIe | OOydJarOUIHiics 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IOHSATHUS U 3aKOHBI KIIACCHYECKOH M COBPEMEHHON (DU3MKH U MX POJIb B PELICHHI
HayK Ui pemieHus HPEeIMETHO- | MpeIMeTHO-TPOQMIBHBIX 3a1a4

npoUIBHBIX 33124

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaipHBIM yCKOpEHHEM MaTepHaIbHOM TOUKHA Ha3BIBACTCS

a) COCTaBIISIOIIAs BEKTOPa YCKOPEHHUS, HalpaBiIeHHas [0 KacaTebHOM K TPAeKTOPUH MaTepHATBHOM TOUKH

b) mnpoussemeHne BeKTOPA YCKOPEHHUS HA KOCHHYC YTJIa MEKIY BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) mpowM3BeIEeHUE MOAYJISA BEKTOpA YCKOPEHUS HAa BEKTOP HOPMAJIH K TPAEKTOPHH MaTepHaIbHOM TOUKH

d) cocraBnsomIas BEKTOpa YCKOPEHUs, HAlPABJIECHHAs BIOJb MPSIMOH, MEPHEHANKYIAPHON KacaTeIbHOU K TPAeKTOPHUHU
MaTepuaibHON TOYKH

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PalUyC-BEKTOP MATEPHATLHON TOYKH

2. BekTOopoMm yriioBoro nepeMelieHus MaTepraIbHONW TOUKH IPH €€ BPalleHUH OTHOCHTENILHO OCH Ha3bIBACTCS
a) yrom, Ha KOTOPBI MOBEPHYIACH TOUKA, YMHOKCHHBIN Ha €TUHAYHBINA BEKTOP, HAMIPABICHHBIH B CTOPOHY BIKCHHS TOUKH
b) mnpousBenenue yria moBopoTa MaTepHAIBHOM TOUKH Ha CMHHYHBINA BEKTOP, 3a/1af0IIeH HAPABICHHE OCH BPAICHHUSI
C) JUIMHA IYTH OKPYXKHOCTH, 10 KOTOPO# MEPEeMECTHIACH TOUKa
d) yron mexmy pamiyc-BEeKTOpaMH HAYAIbHOTO M KOHEYHOTO MOJIOKEHHS TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP NMEPEMELICHH MAaTePHAIbHOM TOUYKU

3. Kakoe yTBepKaeHuUE SIBIACTCS MPABUIBHOM U HanboJIee TOUHOH GOpMyIMPOBKOM BTOpOro 3akoHa HeroToHa

a) JIro0oe Teao MOKOMTCS MM JBHXKETCS MPAMOIMHENHO, €CJIM HA HETO HE JeHCTBYIOT HUKAKHME CHJIBI WIIH JAEHCTBHE BCEX
CHJI CKOMITEHCUPOBAHO

b) W3menenue ummynbca Tena paBHO PaBHOACHCTBYIOMICH BCEX CHII, ICHCTBYIONIMX HA HETO

C) B uHepumanbHO# cHCTEeMe OTCUYeTa MPOU3BECHUE MACChI Tellda HA YCKOPEHHE €ro MOCTYNaTeIbHOrO JBHKEHHS PABHO
CyMMe BCEX CHJI, ICHCTBYIOIINX HA TEJIO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEHHEe, MPHOOpeTaeMoe TEIOM, PABHO MPOM3BEICHUIO JICHCTBYIOIIEH HA HEro
CHJIBI HA MaCCy TeJa

e) B mo06oii cucteme oTcueTa CyMMa BCeX CHIJI JEUCTBYIOIUX HA TEJO, PABHA MPOU3BEACHUIO €r0 MACChl HA €r0 YCKOPEHUE

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKSHUS Tena K 3emiie

b) cuna TspKecTH, AeHcCTBYOLIAS HA TEIO

C) Macca Tea, BRIpaKEHHast B €IUHUALAX CHITbI (KHJIOIPaMM-CHIIa)

d) cua, nelicTBYIOIAS Ha TEJO, BHIPAKEHHAS B €IMHHUIAX MACChl, KOTOPYIO U3MEPSIIOT B MPOIECCE B3BEIIMBAHKS TEJIA HA
Becax

€) cuia, C KOTOPOM TeNo BCIEACTBHE MPHUTHKEHHS K 3eMile JeHCTBYET HA OIOpPY WM TOABEC, YAEPKUBAIONIYIO TEIO OT
CBOOOIHOTO MA/ICHUS

5. MOMEHTOM UMITyJIbCa MaTepUAIbHON TOYKH Ha3bIBACTCS
a) CKaIsIpHOE MPOW3BEJCHUE PAIyC-BEKTOPa MATEPHUATILHON TOUYKU HAa €€ BEKTOP UMITYIIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHATBLHOM TOUKH HA €€ BEKTOP UMITYIIbCA
C) TPOM3BEACHHE UMITYJIbCA MATCPHAIBHOM TOUKH, Ha TUICUO CUIIBI, IEHCTBYIOIICH HA TOUKY
d) wuMmIyIBC MaTepHUATBHOW TOYKY B JAHHBI MOMEHT BPEMEHH
€) TpOM3BEACHHE MACCHl MAaTEPHATBLHOM TOUKH Ha KBAJIPAT €€ PACCTOSHUS 0 OCH BPAILCHUS

6. SIBieHue pe3oHaHCA NPH BBIHYXKJICHHBIX FTAPMOHUYECKUX KOJIEOAHUSIX COCTOUT
a) B PE3KOM YMCHBINCHHM AMIUIATYIBI KOJEOAHWI MpH NPUOJIMKCHHH YacTOTHI BHEIIHEH CHIIBI K HEKOTOPOMY ee
3HAYEHUIO, ONPEAEIIEMOMY CBOMCTBAMU CUCTEMBI
b) B pe3kom yBennueHNH aMILTUTYABI KOJIEOAHU IPH MPUOIMKEHUN YaCTOTHI BHELTHEH CHUIIBI K HEKOTOPOMY €€ 3HAYEHHIO,
OIpeNIeNAEMOMY CBOIICTBAMU CUCTEMBI

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOILEAYP KOJHMYECTBE BapHaHTOB. OLIEHOYHEIC
CpEICTBa MOJUIEKAT aKTyaldM3allldd C YY4eTOM pa3BHTHS HAyKH, OOpa30BaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHHBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.
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c)
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d)

€)

B PE3KOM YBEJIMYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHUOJIKEHUH 4aCTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
CcBOOO/HBIX KOJIeOaHM

B PE3KOM YMEHBIICHUH 3aTyXaHMs KOJEOaHWH NpH NPHOIMKEHUH YacTOThl BHEIIHEH CHIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTyXaIOUINX KoJIeOaHUH

B TIPEKpaIeHNH KoJieOaHU NPpH NPUOIMKEHNH YaCTOTHI BHEIITHEH CHIIBI K 4acTOTE CBOOOTHBIX KOJIeOaHuiH

7. DHTpomnHei B TepMOAMHAMHUKE Ha3bIBAeTCs (DYHKIUS COCTOSIHUS TEPMOANHAMHIECKOI CHCTEMBI,

OECKOHEYHO Majloe H3MEHEHNE KOTOPOil B 00paTHMBIX IPOILeCcaX PaBHO OTHOIICHUIO OECKOHEYHO MAJIOro KOJIMYEeCTBa
TeIUIa, NepeaaHHOT0 CUCTEME K TEMIIEpaType CHCTEMBI

OECKOHEYHO MaJloe M3MEHEHHE KOTOPOH B HEOOPAaTUMBIX IIPOLIeccax PaBHO OTHOLICHHIO OECKOHEYHO MaJIOTO KOJIMYECTBA
TeIlIa, IEPEeIaHHOro CUCTEME K TEMIIEPATyPe CHCTEMBI

M3MEHEHHE KOTOPOHl B JIOOBIX MPOIIECCaX PaBHO OTHOLIEHHIO KOJIMYECTBA TEIUIA, IEPEAaHHOro CUCTEME K TeMIlepaTrype
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCaX PABHO IPOU3BEICHHUIO OECKOHEYHO MAJIOT0 KOJIMYECTBA
TeIlIa, IePEeAaHnHOro CUCTEME U TEMIIEpaTyphbl CHCTEMBI

0ECKOHEYHO Majoe M3MEHEHUE KOTOpPOil B HEOOpaTHMBIX IPOLECCaX PABHO IPOU3BEICHUIO OSCKOHEYHO MaJloro
KOJIMYECTBA TEIUIA, HePEeAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

2.1.2 TIpuMepsI TeCTOBBIX 3aJaHUii. 2 ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATHUECKOTO MO ?

HanpsoxkeHHOCTB 3IIEKTPUYECKOTO OIS B TaHHOH TOYKE MPOCTPAHCTBA, YMHOKCHHAS HA PaIiyC BEKTOP JAHHOW TOUKH
Cpenu TaHHBIX OTBETOB HET MPAaBHIHHBIX

Pabora mo mepeMerieHnio eTMHIYHOTO TOJIOKUATEFHOTO 3apsiia H3 JaHHOH TOYKH IMPOCTPAHCTBA B OECKOHEYHOCTD
[oTeHnmanpHast SHEPTHS TPOU3BOIBHOTO 3apsa, IOMEIIEHHOTO B TAaHHYIO TOYKY IIPOCTPAHCTBA

Cuina, nefiCTBYIOIIast Ha €AUHUIHBIHN MTOJOKUTEIBHBIN 3apsi1, TOMEIICHHEIH B JAHHYIO TOYKY IIPOCTPAHCTBA

2. KougencaropoM Ha3bIBaeTCs

IBE I[UIOCKHX IUIACTHHBI, pa3JeNCHHBIX CIIOEM [UANICKTPHKA C OTIMYHONM OT COUHHIBI IUIICKTPHICCKOM
POHULIAEMOCTBIO

1:000€ YCTPOKMCTBO, KOTOPOE CMIOCOGHO HAKAIUTMBATH IICKTPHICCKHE 3apsi bl

JIBa U30JIMPOBAHHBIX APYT OT APYra KOHLIEHTPUYECKUX LIMJIMHIpA

CHCTEMA, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT ApYyra NPpOBOAHUKOB

7000 IPOBOJHHUK, €CIIM OH 00J1a1aeT AIEKTPUUECKOH EMKOCTHIO

3. Chopmymupyiite Teopemy ["aycca st 3IEKTPUIECKOTO OIS B BAKYyMe

[upkynanus BeKTOpa HapsHKEHHOCTH AMEKTPHYECKOT0 TOJIS 10 TF000MY 3aMKHYTOMY KOHTYPY paBHa HYITIO

IToTox BexTOpa HANPSHKEHHOCTH 3JIEKTPHUYECKOTO IOJS 4Yepe3 IMPOU3BOJIBHYIO TOBEPXHOCTh PaBEH anreOpandecKoi
CyMMe 3aps/10B, HAXOSIIUXCS Ha 9TOH MOBEPXHOCTH, I€JIEHHON Ha ANEKTPUUYECKYIO OCTOSHHYIO

IToTox BekTOpa HANPSKEHHOCTH MIEKTPUIECKOTO IO Yepe3 IMPOU3BOIbHYIO 3aMKHYTYIO TIOBEPXHOCTh paBHA HYIIIO
LlupKys1siiiusi BEKTOpa HANPSHKEHHOCTH AJIEKTPUYECKOTO T10JIs TI0 JII0OOMY 3aMKHYTOMY KOHTYPY PaBHa IOTOKY BEKTOpa
HaNpsKEHHOCTH 3JIEKTPHUYECKOTO MO Yepe3 MPOU3BOIBHYIO IIOBEPXHOCTD, OMUPAIOIIYIOCS Ha 3TOT KOHTYP

[ToTox BekTOpa HANMPSHKEHHOCTH JJIEKTPHUUYSCKOTO TOJNS dYepe3 INPOU3BONBHYI0 3aMKHYTYIO IIOBEPXHOCTH DPaBEH
anreOpanvdecKoi cymMMe 3apsiIoB BHYTPH STOH TIOBEPXHOCTH, JACICHHON Ha ANEKTPHUYECKYIO TOCTOSHHYIO

4. Cohopmynupyiite nepBoe npasmwio Kupxroda

AnrebOpanueckas CymMma TOKOB B JIIOOOM KOHTYpE IIEITU paBHA HYJITIO

AnreOpandeckasl cyMMa TOKOB B JIFOOOM y3J1€ IIeITH paBHa HYJIIO

Anrebpamdeckas cymma 3/1C B KaKIOM KOHTYPE paBHA HYITIO

Anrebparmdeckas cymma O/IC B KakJOM KOHTYpe paBHa anreOpamdeckoil cyMMe IpOW3BEACHUI CHIBI TOKa Ha
COIIPOTHUBJICHHE BCEX yYACTKOB KOHTYpa

AnreOpandeckasi cyMMa I1aIeHIH HaIpsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHA HYIIO

5. BekTOopoM MarHWTHOM WHIYKIIMH Ha3bIBAETCS

BEKTOpHas (u3nyeckas BEIWYMHA, MOJYJIb KOTOPOW pPaBEeH OTHOUIEHHIO MAaKCHMaJbHOW CHIIBI, JEWCTBYIOIICH cO
CTOPOHBI MArHUTHOTO MOJISl HA OTPE30K MPOBOJHMUKA C TOKOM, K CHJIE€ TOKA B IPOBOJHUKE

BEKTOpHas (u3nueckas BeJIM4YMHa, MOIYJIb KOTOPOIl paBeH OTHOIIEHNIO MAKCUMAaJIbHOI'O0 MEXaHNYECKOI0 MOMEHTa CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIIEHHYI0 B OJHOPOJHOE IOJe, K NMPOM3BEICHHIO CHJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3UUECKasi BEIMINHA, MOIYJIb KOTOPOH PaBEH OTHOIIECHUIO MHHMMAIGHOTO MEXaHMYECKOTO MOMEHTA CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYI0 B OJHOPOJHOE IOJe, K NMPOM3BEICHHIO CHJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOIYITb KOTOPOH PaBeH OTHOIIECHHIO MHHUMAJIHHOTO MEXaHHUECKOTO MOMEHTA CHII,
JICHCTBYIOIUX Ha PaMKy C TOKOM, NOMEIIEHHYI0 B OJHOPOAHOE IOJ€e, K NMPOU3BEJEHUIO CHIbl TOKA B paMKe Ha €€
HepuMeTp

BEKTOpHas (pu3nUecKas BETMUMHA, MOYJIb KOTOPOH paBeH cuile, JeUCTBYIOIIECH Ha € AMHUYHBIN TIOJIOKUTEIBHBIHN 3aps,
HaXOSIIIUHCS B MATrHUTHOM I10JIe

6. SIenenue CaMOMHJYKIUU COCTOUT B!
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b)
c)
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a)

BO3HUKHOBeHNH OJIC MHAYKUUH B IPOBOISALIEM 3aMKHYTOM KOHTYpe NpPH HM3MEHEHMHM MAarHUTHOTO IOTOKa 4depe3
MPOU3BOJIbHYIO IOBEPXHOCTb, ONUPAIOLIYIOCS Ha JaHHBIH KOHTYp

BO3HMKHOBeHNH DJIC MHAYKLIUHU B HPOBOISIILIEM 3aMKHYTOM KOHTYpE NPH M3MEHEHUM TOKa, MPOTEKAIOIIEro 4epes
JIaHHBIA KOHTYP

BO3HMKHOBeHNH D/IC MHAYKIMU B IPOBOASIIEM KOHTYpE IIPU 3aMbIKaHUH WM Pa3MBIKaHUH JaHHOTO KOHTypa
BO3HMKHOBEHHH TOKA B IIPOBOSIIIEM 3aMKHYTOM KOHTYpPE IIPH W3MEHEHHN MarHUTHOTO IIOTOKA Yepe3 JaHHbBIH KOHTYP
BO3HMKHOBEHHHU TOKa B NMPOBOJSIIEM 3aMKHYTOM KOHTYpPE NPH U3MEHCHWH MarHUTHOTO ITOTOKA Yepe3 MPOU3BOIBHYIO
MIOBEPXHOCTb, OITMPAIONIYIOCS Ha JaHHBIN KOHTYP

7. OddexTrBHOE 3HaUEHUE CHIIBI IEPEMEHHOT0 TOKA OPEeeIsIeTCs KaK

BEJINYMHA TAKOTO MOCTOSHHOTO TOKa, KOTOPBIA 3a BpeMsI, paBHOE OJHOMY IHEPHOLY IEPEMEHHOTO TOKA, MPOHM3BEAET
TaKyIo e paboTy, 4TO H paccMaTPUBACMBIN MTEPEMEHHBIH TOK;

BEJINYMHA TaKOTO TOCTOSIHHOTO TOKAa, KOTOPBIN NMEPEHOCHTH Yepe3 MOIEepPEeYHOE CEUCHNE POBOIHIKA TAaKOH XK€ 3apsil,
KaK 1 IEPEMEHHBIHN TOK;

BEJINYMHA TOH 9aCTH EPEMEHHOTO TOKA B IIETIH, YHEPTHsI KOTOPOH MEPEXOIUT B TEIUIO, BBIACIICMOE B IICIIH;

BEIMYMHA aMIUTUTYAbI IEPEMEHHOI0 TOKa;

BCJIMYMHA aMIUTUTYAbI ICPEMEHHOT'O TOKA, YMHOKCHHAA Ha \/7

8. Uro Takoe BOJIHOBAS MOBEPXHOCTH?

IToBepXHOCTH B IPOCTPAHCTBE, 1O KOTOPOM JOLLIA BOJIHA B JaHHBIH MOMEHT BPEMEHHU
['eomeTpHryeckoe MECTO TOUEK, UCTIBITHIBAIOIINX BO3MYIIEHUE B OAMHAKOBOU (aze
I'eomeTpuyeckoe MECTO TOUYEK, BO3MYIICHHS KOTOPBIX MAKCUMAJbHBI

ITorpanuyHas MOBEepXHOCTb, OTACTISAIONIAS BO3MYIIEHHYIO CPEy OT HEBO3MYIIEHHOM Cpebl
IInockocTh, NEpIEHAUKYIIIPHAS HAIIPABJICHUIO PACIIPOCTPAHEHUS BOJIHBI

9. CdopmynupyiiTe 3aKOH NPSIMOJIMHEHHOIO PAaCIPOCTPAHCHHS CBETOBBIX JIyUCi

CBeT MeX1y JIIOOBIMH IBYMsI TOYKAMH PACIIPOCTPAHSICTCS 110 MPSIMOM JIMHUH, COSTUHSIOIINN TOUKH

B 1r00BIX cpeiax CBETOBO# JIyd MPEICTABISCT COOOH MPAMYIO JIMHUIO

CaeToBas BOJIHA BCET/Ia PACIPOCTPAHIETCS M0 MPSIMOM THHUU

B ogHOpOHBIX cpenax CBETOBOM JIy4 ABJIECTCS IPSIMOM JIMHUEH

B ontrueckn mpo3padHbIX Cpeax CBETOBOH JTyd BCET/Ia SBIIACTCS MPSIMOH JTHHUEH

10. Yro Ha3wiBaeTCs mudpaKkIneii CBETOBBIX BOIH?

Bce siBieHuUs, cBA3aHHBIC C OTHOAHUEM CBETOBBIMH JTYYaMH JIFOOBIX MPETIITCTBHMA

PaznosxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIOBICHBI BOTHOBOM MPUPOAOH CBETa M HAOIIOAAIOTCS MIPH €0 PacIIpOCTPaHCHUH
B Cpeax C Pe3KO BHIPaKEHHBIMHU ONTUICCKIMHU HEOTHOPOTHOCTSIMHI

COBOKYITHOCTb SIBJICHUH, KOTOPbIC 00YCIOBJICHBI 3aBUCUMOCTBIO [TOKA3aTe sl IPEJIOMIICHUS OT YaCTOTHI CBETOBOW BOJIHBI
HanoxeHrne KorepeHTHBIX BOJIH JPYT Ha Ipyra

11. Vkaxwure Hanbosee MpaBUIbHYIO HOPMYITUPOBKY 3akoHa Maitoca

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNpOMICAUICTO YEPE3 MOJIApHU3aTOpP, IMPU OTCYTCTBUH IIOTJIOHICHUA CBETA
BEIIECTBOM OJISIPU3aTOPa YMEHBIIIAETCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, MPsMO MPONOPIHOHANBHO KBaapaTy
KOCHHYCa yTIa MeKIY pa3pelIcHHBIMH HAIPaBICHUSAMH MOJSPU3ATOpa U aHATTU3aTOPa

MHTCeHCHBHOCTh TONSPU30BAHHOTO CBETA, MPOMICANIETO Yepe3 aHAIU3aTop, Pa3pelIeHHOE HAIPaBICHHE KOTOPOTrO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIMICAINIETO 4Yepe3 ONTHYECKYI0 CHCTEMY MOJSpU3aTOp-aHaIH3aTop, BCEraa
MEHbIIIe HHTEHCUBHOCTHU CBETA, MAJIAIONIET0 Ha MOJIIPU3ATOP

MNHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOUICAUICTO 4YEPE3 MOJIApU3aTOpP, IMPU OTCYTCTBHUU TMIOTJIOMICHUA CBETa
BELIECTBOM HE U3MEHSIETCS

12. CnekrpaibHas u3jiydaTesabHasi CHOCOOHOCTh TeJia 3TO

OHEPTHUA, U3JTydacMast GHHHHHeﬁ TOBEPXHOCTH TEJIa 3a CIUHUIY BPEMCHU B €AMHUYHOM WHTEPBAJIC TJIMH BOJIH

SHEPTUsl, U3JIydaeMasi BCeM HarpeThIM TEJIOM Tella 33 €IMHUILYy BpEMEHH B eIMHUYHOM UHTEpPBaJIe JUTMH BOJIH

TMIOJTHAS DHEPTHS, U3JTydaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPaIbHOM JIMana3oHe IJIHH BOJIH 32 €AMHHILY BPEMEHU
SHEPTUsl, U3JIydaeMasl eIMHUIICH OBEPXHOCTH Tella 3a eIMHUIY BpEMEHH BO BCEM MHTEpBaJIe JUIMH BOJIH

SHEPTUsl, U3JIydaeMasl eIMHUIICH OBEPXHOCTH Tella 33 €IMHUILy BPEMEHHU B ONTHYECKOM JHana3oHe JJIMH BOJIH

13. Kaxoe 13 NpuBEJICHHBIX YTBEPKICHUH SBIIETCS BEpPHBIM B Teopun bopa?

PazpemennpiMu OpOUTAMH IJISL JIEKTPOHOB SIBISIOTCSl TaKWe, /s KOTOPBIX MOMEHT MMITYJIbCa 3JIEKTPOHOB KpaTeH
LEJIOMY YUCITy BETUYUH

DHeprus JIEKTPOHA HA OPOUTE U €€ PaANYC MOTYT OBITh ITPOU3BOJILHBIMH

Paanyc opOHTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUUBAETCS

IIpu ABMXEHUH AIIEKTPOHOB MO OPOUTE MPOUCXOIUT HEMPEPHIBHON U3ITydeHUE YHEPTHU

Pannyc opOUTHI SIEKTPOHA C TEUSHUEM BPEMEHH YMEHBIIIAETCS

14. Yro BBIpakaroT COOTHOLICHHS HEONPEAeIEHHOCTEH B KBAHTOBOW MeXaHHKe?

COOTHOIIEHUS MEXKAY H3MEPEHHBIMH TOYHBIMH 3HAYEHUSIMH KOOPAMHATHI H UMITYJIbC MUKPOYACTHIIBI

OTcyTCcTBHE OTPaHUUCHHUH VIl OZHOBPEMEHHOTO M3MEPEHUsI KOOPIHHATHI U MIMITYJIbCAa MUKPOUYACTHIIBI




¢) KopmyckynsipHbie CBOWCTBA BEIIECTBA

d) BonHOBBIC CBOICTBa MUKPOYACTHUII

e) CooTHOLICHHS MEXIY CPCOIHUMH KBAIPATHUYCCKUMH OTKJIOHCHHSIMH NPU OJHOBPEMEHHOM H3MEPEHHH KOOPIHHATHI U
UMITyJIbCa YaCTHUIIbI

OIIK-1.3. Ilpumenser OOyyaromuiicst 3HaeT:

€CTECTBEHHOHAYYHbIC METOIbI METO/BI TEOPETHUECKOTO M 3KCIEPUMEHTAIBHOTO HCCIENOBaHUA (PU3NIECKUX OOBEKTOB,
TEOPETHYECKOTO U MIPOLIECCOB U SIBICHUI, METOAWKY MPOBEICHUS W OOpPabOTKH PE3yNbTaTOB (H3HIECKOTO
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTA

HCCIIeIOBaHNs OOBEKTOB,
MPOLIECCOB, SBICHHUMN, TPOBOAUT
JKCIICPUMECHTHI 10 33JJaHHOM
METOJIMKE U aHAJIH3UPYET
pe3yIbTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOE YCKOPCHHE MAaTCPUALHOW TOUKH OMPENeisIeTcss PopMyIIoi
1 8= lim V(t+AAtz—\?(t) 2 é?:@(tmg—\'?(t) 3 8= lim \9(t+Atz+\'?(t) 8

At—0 At—0 A

i Pt +At) - P(t)

¥
At—0 At 5) g - H

2. Kakas ¢opmyna BeIpakaeT paOOTy IpH ABIKCHHHA MAaTEPHATBHON TOUYKH IO MPOU3BOIBHON TPAEKTOPUH U3 MOJOXKEHUSA 1 B
MoJioxxeHue 2?

2 2
) A =[Fdl 2, =P 8) 3 A=[FdP 4 a,-FE, 5 A,=Fs,cosa
1

1

3. MomeHT HWHEPpUUU NIPOU3BOJIBHOI'O T€JIa OTHOCUTCIBHO HeHOI[BH)KHOﬁ OCH BpaAIICHUS OIIPECACIISICTCA (1)OpMyJ'IOI\/’I

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

4. Yxaxure popMyITy JUIi MOMEHTA HHEPIIHH TOHKOTO OHOPOIHOTO CTEP/KHS MACChl m ¥ JUTHHBI | oTHOCHTENBHO
HETIOJIBIKHOM OCH BpAICHHUS, IPOXOISIICH Yepe3 CepeuHy CTEPKHS.

1 1 ., 1 ., 1 ., 2
2 2 2) 3 3 4 4 12 2 5

5. Vkaxwure ¢popmyry mns KI1J] TeruioBoii MammiHb

T,-T -
D=t 2 g e =B )= A 5= S
1 Sampavy 2 1 1 2

6. Yxaxure popMyiy Ui pacnpenenenus bonbmana.

E., +U
1) n=nyexf - £ | 2 n:noexp[—“‘k”_l_] 3) n:noexp(-gij 8 n:noexp[—%] 5) n=noexp[—kUT]

2.1.4. lIpumepbI TeCTOBBIX 3aJaHUM. 2 ceMecTp
1. Beibepute Gopmyny Ui HaNpsDKEHHOCTH DJIEKTPUYECKOrO IOJIsL, CO3JaBaeMOr0 PaBHOMEPHO 3apsDKEHHOH IUIOCKOCTBIO B
BaKyyMe.

HNeE=2 2 E-=
&

B g9 pE-_9_ 5e-2
S 2¢&

2¢,d? A, v 4re,

0 0 0

2. 3akon buo - Casapa — Jlamiaca ©MeeT BHI

1) §:&M z)dgzﬂ
A r A

3

ré A

| Pxal 3 gzﬂqyxf) 2y g Ho
re dr rt 4rx

Ldl =P 5) §_ 4 |er’

3. Kakas u3 popmyIt mpaBUIIbHO OTPAXKAET CBSA3b MEXKAY HANPSHKEHHOCTHIO JIEKTPUYECKOTO OIS X TOTEHIIUATIOM 3JIEKTPUIECKOTO
moJist?

1) ¢1_¢2:j£-dP 2) p=t-F 3) g,—p,-E-(F-F) 4 p=divE 5)¢=$

4. 3akoH Ammepa B 00IIIEM BUIC UMEET BU]T

DdE=1d'x8 2)dE=1lxd8 3 E=1lx8 4 E=1l"8 5 F=11Bcosa




5. Kakoe w3 nepeunciieHHbIX ypaBHEHHH BXOIMT B CHCTEMY ypaBHeHHH MakcBeiia?

1) §5.d€=q 2 {H.d€=0 3)fE.d-0 4).3:5_5) 5) @~ [£.df

2
n o= 1 R , TO (bopMlea JJIA 3aTyXarolux KoJieOaHuil B CHJILI TOKA B KOJE€OATEIHLHOM KOHTYp€

LC 4L

6. Ecmu @, =

1
VLC
uMeeT BUJ

D=1, exp(—z—ithos(a)ot +a) 2 1=, exp(—%tjcos(a)t+a) 3) I =1, cos(mt+a)

4) 1 =1 cos(at+a) 5) I =1,cos(et)
7. HepI/IOI[ 3aTyXaroumux KOHe6aHI/Iﬁ B KOHe6aTeﬂBHOM KOHTYpPE€ paBCH
1 1 1 1
1 RY 1 R} 1 RY)? 1 R) 1 R
1) T=2 —+ 2) T=24 — - ) T=21] —+ | HT=24 - 5) Toos L
) ”[LC 4L2] ) ”[LC 4sz ) ”(Lc 4sz ) ”[LC 4sz )T 27{L0+4L2]

8. VIHTEHCMBHOCTh NpPU HAJOXKEHHU ABYX KO2EPEHMMbIX BOJH PaBHA ((5 [ pasHocTh (a3; |, |, MHTEHCHBHOCTH BOJH B

ornensHocTH, |; #1,):

D=1+, 2)1=l+l,+211,0088 3) 1=\I2+12+211,c055 4) I =/I2+12=2I,1,c085 5) | =12 +12

9. Ha nudpaxunoHHy0 pemerky ¢ nepuogoM d magaeT CBET ONpeNeNeHHOM AInHbl BoJHBL. Kakoil n3 gopmyn cooTBeTCTBYeT
MaKCHMYM II€pBOTO HopsAaKa?

: A
1)S|n(0=a 2)Sin(p=% 3)sin(p=% 4)sin¢)=% 5)singo=2d—}b

i |
10. Ecmu "min p "mex - MyHUMasbHASA U MAaKCUMaJbHas MHTEHCUBHOCTb YaCTUYHO MOJIIPU30BAHHOTO CBETA, IPOITyCKAaeMOro
aHAJIU3aTOPOM, TO CTENICHb NMOIAPU3ALIUY CBETa ompeernsercs o hopmyne
lemax+|min lemax_lmin lemax_lmin P= Imin lemin
1) Imax - Imin 2) Imax + Imin 3) Imax 4) Imax + Imin 5) Imax

11. Tlpu najeHny CBETOBOTO JIy4a, paCIpOCTPAHSIONIETOCs B TIEPBOM Cpejie Ha TPaHMIly pasjiesa MepBOil U BTOPOH cpeibl C
HOKa3aTesIMHU IPEIOMIEHUS U N, , N, >N, yroi IOJHOIO BHYTPEHHEIO OTPAXKEHUS ¢ YIOBIETBOPSET YCIOBUIO

1) sin o = L 2) sing =12 3) tgoz:l 4) tga:& 5) cosa = L
n2 nl 2 r.]l n2

2.2 TunoBble 3a]aHUsA IJIA OLIEHKH YMeHHI B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yIbTaT:

Kon n HanmenoBanue O0pa3oBaTeNbHBIN pE3yIbTaT
UHUKATOpa JOCTHXKEHUS
KOMIETEHINH

OIIK-1.2. ITpumensier ocHOBHBIE | OOyJarOImUNCs yMeeT:

IIOHATHUS U 3aKOHBI HCIIOJIB30BAaTh OCHOBHBIC ITIOHATHUA U 3aKOHBI (I)I/I3I/IKI/I JJIA pEHICHUA Hpe)IMeTHO-HpO(I)I/IHI)HLIX
€CTCCTBCHHBIX HAYK JJIA 3aaa4

pelIeHus IPEIMETHO-
npoUIBHBIX 33124

2.2.1 Tlpumepsl 3a1a4. 1 cemectp

1. MoTouuKIKCT 3a MEepBBIe 5 MUH Ipoexall 3 KM, 3a mocienyromue 8§ MUH — 9,6 KM | 3a moclieHue 6 MuH — 5,4 KM.
Omnpenenuts CKOPOCTh JBIXKEHUSI MOTOLMKIIMCTA HA KajKIOM U3 TPeX Y4acTKOB IYTH; CPEAHIOI0 CKOPOCTh 3a BCE BpeMs
JIBHKCHUSL.

2. JlBa moeszia MIyT HAaBCTpEdy JAPYr APYrY CO CKOpOCTsMH Vi = 36 kM/4 U vz = 54 km/4. [Taccaxxup B mepBoM moesze
3aMedaeT, YTO BTOPOH Moe31 NPOXOJUT MUMO HEro B TeueHHe BpeMeHH t = 6 c¢. Kakosa qymHa Broporo noesna?

3. Touka ABMXKETCS 110 OKPYKHOCTH pasiiycoM 20 cM ¢ HOCTOSIHHBIM TaHT€HUMAIBHBIM ycKopeHueM 5 m/c?. Uepes kakoe
BpeMsi ITOCTIe Havalla ABMKEHHUS] HOPMAIbHOE YCKOPEHHE TOUKU OyJeT paBHO TaHTCHIMATBHOMY?




10.

11.

10.

11.

12.

13.

14.

Ha HakJIOHHOW TUIOCKOCTH JUIMHOW 13 M U BBICOTOM 5 M IEXHUT rpy3 mMaccoit 26 kr. Koaddumuent tpenus pasen 0,5.
Kakyro cuity Hajo NMpUIIOKUTH K TPy3y BIOJb 3TOH IUIOCKOCTH, YTOOBI BTAIINTH Ipy3? UTOOBI cTammre rpy3 ¢ 3TOH
IIOCKOCTHU?

[Moe3n maccoii 500 T ABMKETCS paBHO3AMEJICHHO IIPH TOPMOXKEHUH, TP 3TOM €r0 CKOPOCTh YMEHBIIAETCS B TedeHue 1
MuH oT 40 10 28 km/4. HaliTi crity TOpMOKCHHS.

Teno CKONB3UT 10 HAKIOHHOU IIOCKOCTH COCTaBsiomiel ¢ ropusontom yron 45°, TIpoiins paccrosuue 36,4 ¢M Teno
puodpereT ckopocTh 2 M/c. UeMy paBeH K03 (DUIIUEHT TPEHHS Tela O TUNIOCKOCTH?

Opynue, KecTKO 3aKpeIUIeHHOE Ha KeJIe3HOJOPOXHOH IatdopMe, MPOU3BOAMUT BBICTPEN BIOJH IOJIOTHA JKEIIE3HOM

noporu nof yraom o = 30° k muHuK Topu3oHTa. OMpenenuTh CKOPOCTh Uy OTKaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocTbio U1 = 480 m/c. Macca miathopMBI ¢ OpyAreM U cCHapsaaMu m = 18 T, Macca cHapsga mi = 60 KT.

[Map maccoit my = 3 Kr ABHXKETCS CO CKOPOCTHIO Vi = 2 M/C M CTAJKUBAETCS C IOKOSIIIUMCS IIapOM Maccoi mp = 5 Kr.
Kakas pabora Oyner coBepmieHa mpu naedopmamuy mapoB? Yiap CUYUTaTh aOCONIOTHO HEYNPYTHM, IPSIMBIM,
LEHTPAIHBIM.

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOJIALIEH YEPE3 €O CEPEIMHY, COMTIACHO ypaBHeHHIO @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. Onpenenuts Bpamaromyii MOMEHT M, IeHCTBYIOIIHI Ha CTEpKEHb Yepe3 Bpems t = 2 ¢ mociie
Hayaya BpalleHMs, €CIIM MOMEHT UHepIUHU cTepxHs J = 0,048 kr-M?,

Ha xparo miargopMsl B BUJE JMCKA, BPAIIAIOIIENCS 110 MHEPIMM BOKPYT BEPTHKAIBHON OCH C YacTOTOM N1 = 8 MuH 7,
CTOMT YenoBek Maccoi my = 70 kr. Korja 4enoBek nepemiesn B HEHTP IIaTGOPMBL, OHa CTajla BpallaThCsl ¢ YaCTOTOW np =
10 mun L. OnpenenuTs Maccy mp muaTpopmMbl. MOMEHT HHEPIMH YeJIOBEKA PACCYUTHIBATE KaK JJI MATEPHATLHOM TOUKH.
Touka coBepiIaeT rapMoHUYeckue Konebanus X = A sin ot, rme A = 5 cm, ® = 2 ¢’>. B MOMeHT BpeMeHH, KOrjia TouKa
o0manana nmoteHuanpHoi sHeprueit 0,7 Mk, Ha Hee JelicTBOBaNa Bo3Bpariaromias cwia B 5 MH. Haiitu 3ToT MOMEHT
BpPEMEHHU.

2.2.2 Tllpumepsl 3a1a4. 2 ceMecTp

[Inowaap MIacTUHEL CIIOASHOTO KOHAEHcaTopa 36 CM2, TOJIIIMHA CIIOS nuanektpuka 0,14 cM. Beluncnute eMKOCTb, 3apsz

W SHEPTHIO KOHACHCATOPa, €CIIM Pa3HOCTh MOTEHINAIOB Ha ero ookmanakax 300 B, €cuom = 2,1.
JIBa OQMHAKOBO 3apsDKCHHBIX INApHKa IMOJBEIICHBI B OJHOM TOYKE HA HHUTAX OJMHAKOBOW UIMHBL Ilpnm »TOM HHUTH

pasomumch Ha yrou O. llapuku nmorpyskaror B Macio. KakoBa m1oTHOCTs P Macia, €CIIM YToJl pacXOXICHNS HUTEH Npu
NOTPY)XEHHH B Macjlo ocTaeTcs HemsmMeHHbIM? IInoTHocTh Marepuana mapukos p = 7,5-10% kr/m®, nmonexrpuueckas

MPOHMIIAEMOCTh Macia € = 2,2.

UeTblpe JaMIibl, paccuuTaHHble Ha Hampspkenue 3 B u cuny Toka 0,3 A, HalO0 MOAKIIOYUTH MapajuIebHO U MUTATh OT
UCTOYHUKA HanpspkeHus 5,4 B. Pe3uctop kakoro COnpoTUBICHUS HaI0 BKIIOYHUTH TOCIEIOBATENBHO JaMIam?
Awmnepmetp umeet compotusierne 0,02 Om. Ero mkana paccuntana Ha 1,2 A. IlIyHT Kakoro CONpOTHUBICHHS HAIO
MOCTaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBITIO M3MEPATH TOKHU CHIIOi 10 6 A?

OpnHopoiHOe MarHuTHOE moJie ¢ uuaykuue 200 MTa aeiicTByeT Ha MOMEUIEHHBI B HETO MPOBOJHUK IIMHOU 50 cM ¢
cuioii 0,7 MH. Onpeenute cuiy TOKa B IPOBOJHHKE, €CITH YTOJI MEXK/y HallpaBJICHUEM TOKAa M WHIYKIHEe MarHUTHOTO
noss paseH 45°.

KsamparHas paMka mTOMeIleHa B OJHOPOAHOE MAarHUTHOEe moiie. HopMmaime K IUIOCKOCTH pPaMKH COCTaBIIET C
HanpasieHdeM MarauTHoro noss yron 60°. Cropona pamku 19 cM. Onpesenurte MHAYKIMIO MATHUTHOTO OIS, €CIH
U3BECTHO, UTO cpeaHee 3HaueHue DJ1C MHAYKIMY, BOZHUKAIOUIEH B paMKe MpH BhIKIOUYeHUHU nojisi B Teuenue 0,01 c,
paBHo 50 MB.

MarHuTHBIH TOTOK, NMPOHU3BIBAIONINHN 3aMKHYTHIM MPOBOJOYHBIA KOHTYp C compoTusieHHeM 0,5 OM, paBHOMEpPHO
yBenmumiics ¢ 0,2 MB6 no 7 mMB6. Kakoit 3apsa npomren 3a 370 BpeMs 4epe3 HOINEepeyHOe CeUeHHE MPOBOTHHKA MPHU
paBHOMEpPHOM M3MeHeHnH moToka. Cuna Toka, 31C — mOCTOSIHHEI.

Katymika ¢ sxenesHpIM cepeuHuKoM ceuenreM 20 cm? umeeT HHAyKTHBHOCTH 2-102 I'n. KakoBa 10/5kHa ObITH CUIIA TOKA,
4TOOBI UHYKIHUS 11015 B cepaeunuke obuia 107 Ti, uncio ButkoB pasro 1000?

Paccrosaue L ot meneit 1o 3xpana B onbiTe FOHTa paBHO 1 M. OnipeiennuTh paccTosHIE MEXIY LIENIIMHU, €CITH Ha OTpe3Ke

nmeoi 1 = 1 cm yknaasiaercs N = 10 TeMHBIX HHTEPDEPEHIMOHHBIX M0JI0C. J{Ha BONHEL A = 0,7 MKM.

Ha menky u3 rimnepuHa TommHo#i 0,3 MKM nmagaeT 6enblit cBet. Kakum OymeT ka3aThcs [BET IUICHKH B OTPAXKEHHOM
CBeTe, €CIU YTroJl majieHus Jryqeid 45°7?

Kakyto pa3HOCTH JUITHH BOJH MOXKET pa3pemInTh JTUQPPaKIIMOHHAS pelIeTKa IMUPUHON 2 CM U IEPHOIOM 5 MKM B 00JacTu
KpacHBIX J1yueii (A = 0,7 MKM) B CIIEKTpPE BTOPOTO MOpsiaKa?

EcTtecTBeHHBIN CBeT MajaeT Ha TOBEPXHOCTh IUAJIEKTPUKA IO YIJIOM MOJHOW mospu3anuu. Kosddumument
npomyckaHus cBeta paser 0,915. Haiitu crenens monsipu3anny NpeIoMICHHOTO Ty4a.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABa MOJISIPU3ATOPA, YTOJI MEXAY TTIaBHBIMU INIOCKOCTAMU KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTb CBETa IOCIE MPOXOXKIACHUS OSTOH cucTeMbl? CuuTaTbh, UTO KaXKIbIN
HOJSIpU3aTOp OTpaxaeT u noryomaet 10% nagaromero Ha HUX CBETa.

Kartox BakyymHOro (horoasnemenra ocemiaercs cBeToM ¢ jiuuHoW BoiHBI 0,405 MkM. POTOTOK mpekpariaercs npu
3aIepKUBalOIIEH pasHOCTH noteHnuanoB 1,2 B. Haiiti paboTy BbIX0/a 37IEKTPOHOB U3 KaTOa.

OIIK-1.3. [Mpumensier | OOyyaronuiics ymeer:

€CTCCTBCHHOHAYYHBIC METOAbI MMPUMEHATb METOABI TCOPETUYCCKOTO M JKCHECPHUMCHTAJIBHOI'O0 HCCICIOBAHUA (1)I/I3I/I‘IGCKI/IX
TEOPETUYECKOTO 1 | 0OBEKTOB, MPOIECCOB U SBICHUH, MPOBOJANTh (PU3NIECKUE DKCIIEPUMEHTHI 10 3aJaHHOMN
IKCIEPUMEHTAILHOTO METOJIMKE U 00padaThiBaTh UX Pe3yJIbTaThl




WCCIIeIOBaHUs 00BEKTOB,
MPOLIECCOB, SIBJICHUM, MPOBOJUT
SKCIIEPUMEHTBl MO  3aJaHHON
METOJIMKE u aHAIIN3UPYET
pe3yabTaThl

b)
c)
d)
e)

a)
b)
c)
d)
€)

b)
c)
d)
e)

2.2.3 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpoImen MOJOBHHY OKpPYXHOCTH pammycoM 1,5 kM 3a 0,5 gaca. Ilpu 3TOM MOZyNb CpemHEro BEKTOpa
CKOPOCTH TICIIEX0/1a PaBEH

3,0 km/g

4,0 km/4

5,0 xkMm/4

6,0 KM/

7,0 km/g

2. Heb6onbimoe Teno (MaTtepuanbHyo T0UKy) 6pocunn mox yriaom 30° K TOPU30HTY ¢ HAYAIBHOM CKOPOCTHIO 20 M/C
Yepes kakoe BpeMs TeJO JOCTUTHET Bhicuiel Touku? Mpunsars g=10 m/c?

0,1c

0,2c

05¢c

lc

2¢

3. HpI/I BKJIFOUYCHHUU DJICKTPOABUTATCIIA €TI0 POTOP HAYMHACT BpallaTbCsd PAaBHOYCKOPCHHO C YIJIOBBIM YCKOPCHUCM

20 06/(:2 . CKOIBKO 000POTOB cAeTaeT poTop depe3 1 CeKyHAy Mociie BKITFOUCHHS JBUTATEINS?
10
15
20
25
30

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoil 1 KT MOKET CKaTh IIPYKUHY KECTKOCTBIO 2 -10° H/M Ha BenuuMHYy, paBHYIO
0,1 cm

0,2 cm

2cMm

I cm

0,5 cMm

5. Tenexka maccoit 15 Kr ABHXKETCA 10 BOTHYTOMY MOCTY O CKOpocThio 10 M/c. B HIDKHEH Touke crjla HOPMaIbHOTO
JTABJICHUS TEJIEKKH Ha MOCT BJIBO€ ITPEBOCXOIUT CUITY TskecTH. [Ipu 3ToM paanyc KpUBU3HBI MOCTa PaBeH

10m

I5m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, jeTsiias co CKOpOCTbIO 2 M/C, MMONAAaeT B MOABCIICHHBIN JTUIKUIA JIUCT Oymard maccoit 1,5 r.
Cpasy nocie CTOIKHOBEHHS CKOPOCTb ABMKEHHMS JIUCTA C IPUIHIIIIECH K HEMY MYyXOH COCTaB/IsSeT

2 wm/c

1 m/c

0,5 M/c

0,2 M/c

0,1m/c

7. HeGonpmioe Teno (MaTepHalbHYIO TOYKY) Maccoi 2 Kr, HaAXOAALIYIOCS Ha HEKOTOPOI BBICOTE HaJ ITOBEPXHOCTBIO
3eMJIM ¥ IMEIOIYI0 TOTEHIMAIbHYI0 SHepruro paBHyto 400 Ik, OTIyCTHIIM, TaK YTO Yepe3 HEKOTOPOE BpeMs OHO
ynajo Ha 3eMir0. YeMy paBHa CKOPOCTh 3TOTO Tejla B MOMEHT IaJieHHsi Ha 3emito? COINpOTHBICHHEM BO3yXa
npeHedpeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. OpHopoanbiii auck paamyca 0,1 M, karsmmiics 0e3 NPOCKAIB3bIBAHHMS [0 TOPU30HTAJIBHOW MMOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TI0oTIa1ast Ha HAKJIOHHBIA Y4acTOK, NOJJHUMAETCs Ha BBICOTY

25M

1wm




c) 05m
d 04wm
e) 02m

9. HaﬁﬂHTe YHCIIO CTEICHEH CBO60,HI)I MOJICKYJT UACAJIBHOTO Ira3a, €CJIM BCA DHEPTHUA €T0 TCIIJIOBOT'0 ABUKCHUA
TIPUXOJUTCA Ha IMOCTYNATEIIbHOE ABMYKEHNUE MOJIEKYIT

a) 3

b) 4

c) 5

d) 6

e) 7

10. B JABYX OAWHAKOBBIX Oa/utoHax HaXoqUuTCAd KHCIOPOJ IOJA OAWHAKOBBIM JaBJICHUCM p u 0,[[H0171 A TOH 3Ke

TeMnepaTypoﬁ T. Ilociue TOT'0, KaK ra3 u3 nepBoro 0aJI0Ha MOJIHOCTBIO nepekavain BO BTOpOﬁ OaJIOH U IOCJe
9TOTO MOBBICHIIM TeMIlepaTypy B 1,5 pasa, naBieHHe BO BTOPOM OaJUIOHE CTajo PaBHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 TIpuMepsI TECTOBBIX 3aJaHUIA. 2 ceMecTp

KosebarenbHblll KOHTYpP C MPEHEOPSIKUMO MAJIBIM COMPOTHBICHHEM HUMEET AIeKTpoeMKocTh C = 25 MKk®D, WHAYKTUBHOCTh
L = 0,01 I'n. MakcumanbHas cuna Toka B KoHType 0,1 A. MakcumanbHOe HalpsDKeHUE Ha KaTylIKe PaBHO
a 1B

b) 2B
c) 10B
d) 25B
e) 100B

IIpsamoii mpoBop umHO# L = 40 cM nBIKeTCs B OHOPOIHOM MAarHUTHOM IIOJIE CO CKOPOCTBIO ¥V = 5 M /c MEPIEHANKYISPHO

JIMHHSAM WHIYKIUH. Pa3HOCTE MOTEHIMAIOB MEX Ty KOHIIaMu 1ipoBoaa U = 0,6 B. Unaaykius B MarauTHOTO Moss paBHa
a) 0,12 Tn

b) 0,3Tn
c) 0,6Tn
d) 1Tn
e) 5Tn

Pe3onancHas yactoTa BEIHY)Aaroniei rapmonndeckoit 3/1C B konebaTeIbHOM KOHTYpE, IPH KOTOPOI aMIUIUTY/ja CHIIBI TOKa
MakKCHMaJlbHa, PaBHA Wye; = 200 ¢l. YeMmy paBHa MHIYKTHBHOCTH KATYLIKH B KOJEOAaTeIbHOM KOHTYpE, €Cid €MKOCTh
KOHJICHCATOPA PABHA C — 5 v 7

a) 1TIm
b) 2Tm
¢) 3I'm
d 5Tm
e) 10T

IToTOK BEKTOpA IMEKTPUUECKON HHAYKINH (IJTEKTPUIECKOTO CMEIEHHUs ) Yepe3 CheprIecKyro HOBEPXHOCTh, OXBATHIBAIOIYIO
TOUCUHBIC 3aPAbI (| = 2 K, d, = 3 1K, Oz =- 2 uK, paBeH

8 1-107° 5
b) 2-107° %
0 3-107° 5
d 7-107° 9
e) OE—; l

Temmeparypa aGCOTFOTHO YEPHOTO Tella YMEHBIIIIACH B 2 pa3a. Kak W3MeHHUIAaCh €ro SHepreTHYeCKasi CBETHMOCTD
a) VYsemuuwmiach B 16 pa3s

b) VBeauumiacs B 2 pasa

C) VYBemuuuiach B 4 pasa

d) VYwmeHbummiach B 2 pasa

e) VYwmeHnpmmiach B 16 pa3

Kpacnas rpanunna goroaddekra s Hekoroporo Metaa paBHa A = 100uM. OnpenennTe MUHUMaNbHOE 3HAYEHUE SHEPTHU
(hotona, Be3BIBaromero Gporoaddexr. OTBeT AaTh B 3B.

a) 1,27sB

b) 3,115B




) 53598
d) 9,21-B
e) 12,435B
CDOTOH paccesiicda 1o yriom @ =60° na NEPBOHAYAIILHO TMOKOMBIIEMCS SJICKTPOHEC. OHpe[[eJ'H/ITB Ha4YaJIbHYHO 3HCPIUIO

(hoToHa, eci [UTHHA BOJHBI pPaccesHHOTO (JOTOHA OKa3ajach PaBHOM KOMITOHOBCKOI uinHe BOTHBL. OTBET naTh B MaB.
a) 0,31 MaB

b) 0,61 MsB
c) 0,84 MsB
d) 1,02 M5B
e) 2,25M>B

2.3 TunoBble 3alaHUA 1JIA OICHKH HABBIKOB B KA4Y€CTBE 06pa30BaTeJ’IbHOF0 pedyJjbTara

Kon 1 HaumeHoBaHue O0pazoBaresbHbIA pe3ysbTaT
HMHNKATOPa JOCTIKEHHS
KOMIETEHINH

OIIK-1.2. Ilpumensier ocHoBHble | OOy4aromuiics BiIageeT:

NOHATHUA U 3aKOHBI CCTCCTBCHHBIX HaBbIKaMU TMPUMCHCHUA OCHOBHBIX MOHATUH M 3aKOHOB KIIACCHYECKOM H COBpeMCHHOﬁ
HayK IJIsl PEIICHHs MPEAMETHO- | (M3MKH AJsI PELIeHHs IpeIMEeTHO-IPO(UIBLHBIX 3a/1a4

npouIBHBIX 33139

2.3.1 llpumepsi 3aganuii. 1 cemectp

1. Tlpum u3MepeHUH AIMHBI Tena OBUIO MPOBEJACHO OZHO U3MEPEHHE C MOMOIIBI0 MIIIMMETPOBONH YIEHHIECKON JIMHEHKH.
[Ipu 5TOM OBUTH MONTyYeHO 3HaUYeHUe AMHHbI |= 22,3 cMm. UeMy paBHa HHCTpyMEHTalIbHAs HOTPEIIHOCTh H3MEPEHHs?

2. Ilpum u3mepeHuH JUIMHBI Tej1a OBLIO MPOBEIECHO OJJHO U3MEPEHHUE C TOMOIIBIO IITAHTEHIIMPKYJIS, IIKaJIa HOHHYCa KOTOPOTO
umeer 10 nenenmit. [Ipu sTom ObuUIM TONydeHO 3Ha4YeHWe UMHBI [ = 22,7 mMMm. UeMy paBHa HMHCTpyMEHTaJbHas
MOTPEIIHOCTh U3MepeHHs?

3. Paamycel AByX IJIaHET OJMHAKOBOM IJIOTHOCTH OTHOCSTCS Kak i—: = 3 . Haiitu oTHoueHnEe YCKOpEHHH CBOOOIHOTO

MajeHUs U HA TIOBEPXHOCTH ITUX TIJIAHET.
4. Jlpa maremaTth4eckux MasTHHKa Maccamu m, = 0,1 kxr u m, = 0,05 kr coBepmalOT TapMOHHYECKHE KOJEOAHUSI C

. o1
nepuogamu T; = 1 cu T, = 2 c. HaliTu OTHOLIEHUE JIMH UX HUTEH 1_1
2

5. Tlox mefictBuemM Momenrta cwibl 100 H-M, MaxoBHK, HpeAcCTaBIAIONMA COO0H OTHOPOAHBIM AHUCK Maccod 20 kr u
pamuycoMm | M, mpuoOpeTaeT yriioBoe yCKOPEHNE paBHOE .

6. B nByx oaMHAKOBBIX OaJUTOHAX HAXOIMTCS KMCIOPOJ MO/ NaBieHneM 3 at™ u 5 atM. CHavana o0a OaioHa COeANHIITH
MEXay co00i M BBIDOBHSJIM JAaBIEHHE B HHUX IIPU TOCTOSHHOW TeMmmeparype 1, a 3aTeM TeMIIepaTypy MeJUIEHHO
YMEHBIIMIH B 2 pa3a, o0lee AaBIeHHe B OAJUIOHAX CTalIo PaBHBIM ___.

7. JlBa mnpyxuHHbIX MasTHHKa Maccamud my; = 0,01 kxr u m, = 0,02 Kr coBepmIalOT TapMOHHYECKHE KOJICOaHUSI C

k1
ky'
8. TIpy>KHHHBIN ¢ Maccoif M U )KECTKOCTBIO MPYXUHBI K coBepriraeT konebanus ¢ mepuogom T . Uemy OymeT paBeH HepHOT

nepuogamu Ty = 1 cu T, = 2 c. HaiiTu oTHOIIEHHE KOA(PPHUIIUESHTOB KECTKOCTH HX TIPYKHH

KosebaHul, eclu Maccy YMEHBIITUTh B 4 pa3a?

2.3.2 Tlpumepsl 3aJaHuii. 2 ceMecTp

1. Ha ydvacTke HEOJHOPOJHOU IemH, coaepkamieil compotuBieHust Ry = 3 Om, R, = 9 Om u ucrounuk ¢ I/1C € = 6 B,

BHYTpEHHEE COIIPOTHUBIIEHUE KOTOPOTro peHeOpEKUMO Marlo, TEYer TOK I=14
A R’ N g R, B
1 {1+

1

[Tpu 5TOM pa3sHOCTH MOTEHINANIOB MEXy TOUKaMHu A 1 B paBHa

2. barapes 3amMkHyTa Ha peoctaT. [Ipy yBenn4eHNH CONPOTHBIICHNUS peocTaTa B 4 pa3a HalpsDKEHUE Ha HEM YBEJINYHBACTCS
¢ 2 B o 4 B. Ilpu atom D/IC Garapeu paBHa .




ToueuHslif 3apsg g CO3MAaeT B OKPY’KAIOIIEM IIPOCTPAHCTBE AIIEKTPOCTATHYECKOE I0JIe, MOMIYIh HAMPSKCHHOCTH
2 B
KOTOPOTO 3aBUCHUT OT PACCTOSIHUS 70 3apsijia Mo 3aKoHy E = = Yemy paBHa pasHOCTb IOTCHUHUAIIOB @, — (p MEXKLY

TOYKaMHu A ¥ BHaXOISIIIUMUCS OT 3apsiia Ha PacCTOSHUAX 1y = 1 MU 75 = 2 M COOTBETCTBEHHO?

IMpO1ECCOB, ﬂBJ'IeHI/If/Il, IpOBOAUT
OKCIICPUMCHTBI 10 SaZ[aHHOﬁ
METOOUKE n AHAJIU3UPYECT

4. Tlo ToHKOMY IIPOBOIY TeueT TOK /. IHAYKIMs MarHUTHOTO TOJIS B IEHTPE MOIYKOJIbIIAa pagiycoM R paBHa
I
0

5. OmextpoH 3apsamoMm —e, oOmajas KHHETHYECKOH »Hepruei, paBHOW Ej , NBMKETCSA 1O OKPYKHOCTH B OTHOPOJHOM
MarHMTHOM IOJI€ ¢ MHAYKLUMENH B. Paanyc OKpyKHOCTH IIpH 3TOM paBeH /

6. KonebaTtenpHbIi KOHTYp nMeeT eMKOCTh | MK® n maaykTHBHOCTE 100 MK H. KakoMy yCIIOBHIO JOTKHO YIOBIIETBOPSTH
COIPOTHUBJICHHE KOHTYpa, YTOOBI B HEM MOTJIM IPOUCXOIUTH 3aTyXarolie TapMOHUYECKHE KOJIeOaHus?

7. Conenouj mHON | = 1M, auamMerp KOTOPOrO Majl MO CpaBHEHHIO ¢ ero jumHoM, mmeer N = 1000 BuTKOB.
HanpskeHHOCTh MAarHUTHOTO MOJISI BHYTPH COJICHOUA, €CITU 110 HEMY IMPOXOIuT Tok [ = 2 A, paBHa

8. PaccrosHMEe MeXIy COCETHNMH MaKCHMyMaMH IIPW JJIMHE CBETOBOH BOJIHBI, paBHOMH A, B ombite FOHra pasro 0.1 MM.
Yemy OyneT paBHO pacCTOSTHHE MEX/y BTOPBIM M YETBEPTHIM MaKCUMYMOM IIPHU JUTMHE BOJHBI 217

9. B omsrte FOHra paccrosiane Mexay memsiMua 1 MM, pacCTOSTHAE OT HICTOYHHUKOB JI0 9KpaHa 3 M, IIMPHHA [I0JI0C Ha SKpaHe
1,5 mm. Haiitu nnmuHy CBETOBOM BOJIHBI.

10. Yemy paBHa mOCTOSHHAS TUPPAKIAOHHON peméTKy, eciii Ha 1 MM e€ nnuHb conepxurcs 200 mrpuxoB?

11. Temneparypa aOCOIIOTHO YEPHOTO Tella yMEHbIIMIAch B 2 pa3a. Kak n3aMeHmnach ero sHepreTuieckasi CBeTUMOCTb?

12. Dueprus (OTOHA, COOTBETCTBYIOMIAs KpacHOU rpanuie potodpdekra, ais kanus pasna 7,2 - 107° k. Onpenenure
MaKCHMaJIbHYI0 KHHETHYECKYIO0 SHEPTHI0 (POTORIEKTPOHOB, €CJIM HA METaJUl MafaeT CBET, JHEPrHsi (POTOHOB KOTOPOTO
pasna 10718 Tk

OIIK-1.3. [Mpumensier | OOyuvarommiics BiageeT:

€CTCCTBCHHOHAYYHBIC METOABI | HAaBbIKAMU TMPUMEHCHUSA MCTOJO0B TCOPECTUUYCCKOIO M ISKCICPUMCHTAJIBHOI'O HCCIICIOBaHUSA
TEOPETUIECKOTO U | ¢usnuecknx OOBEKTOB, IPOLECCOB U SBJICHUH, HaBBIKAMH IPOBEACHHUS (QHU3MYECKUX
SKCIIEPUMEHTAIEHOTO 9KCIIEPUMEHTOB TI0 3aJaHHON METOAMKE 1 00pabaThIBaTh UX PE3yJIbTAThI

HCCJICTIOBAHUS 00BCKTOB,

Pe3yJIbTATHI
2.3.3 llpumepsi 3agannii. 1 cemecTp

1.  Ilpu u3MepeHUH IJIUHBI Tesla ObLIM ONpPEEsICHBI Clly4aiiHasi MOrpelHocTh Ax,, = 4 MM | NpUOOpHAas MOrPEIIHOCTh
Ax,,, = 3 MM. UeMy Ip 9TOM paBHa MOJIYIUPUHA TOBEPUTEIBLHOIO BEPOSTHOCTH HHTEPBAA?

2. Tlpum3mepeHnu nuaMeTpa mapuka Opi10 poBeaeHo 3 m3Mepenus. [Ipu 3Tom ObUTH TONTyYeHBI 3 3HaYSHUS IIMHBL ~ dq =
09mM, d, = 1,1mMM 1 d3 = 1,0mMM. Uemy npuOIU3UTENBHO paBHA CpEHsIS KBaApaTHIHAas OIIMOKA H3MEPEHUIt?

3. Ilpum uzmepeHuu JUIMHEI ipeiMeTa ObLIOo MPoBeIeHO 5 namepenuit. [Ipu 5ToM ObLIH MoNTydeHbl 3 3HAYCHUsI JUIMHBL [} =
8,1mm, [, = 8,0mm, I3 =8,0 mm, I, = 8,0 MM 1 [g = 7,9MM. Uemy nmpuOIM3UTENFHO paBHA CPEAHSS KBaJpaTHYHAs
omunbKa u3MepeHuii?

4. Bo ckoIbKO pa3 U3MEHHUTCS! YCKOPEHHEe CBOOOIHOTO Ma/IeHHs], €CIIM YAAIUTHCS OT HOBEPXHOCTH 3€MIIM Ha pacCTOsSHHE,
paBHOe paauycy 3emun?

5. Ilepnox mMaremMaTHyecKOro MasiTHHUKA Ha MOBEPXHOCTH 3eMin paBeH 4 c¢. KakuM OyneT nepros 3Toro MasiTHAKA, €CIN
€ro MOMECTHUTH B JIU(T, KOTOPBIN IBIKETCSI BHU3 C ycKopeHueMm 0,84 g?

6. OpHopoaHblii auck Maccel m = 1 kr u paauyca R = 1 M KaTtuTcs MO TOPU3OHTAIBHOW MOBEPXHOCTH CO CKOPOCTBHIO
V =1 m/c 6e3 mpockanb3biBaHUs. HaliiuTe KHHETHYECKYIO SHEPTHUIO ATOTO JHCKA.

7. 1lapux nuamerpoM d, IBMKETCS B )KHJIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO VU, TIPH 3TOM Ha HEro JEHCTBYET CHJla BS3KOTO
Tpenus F. Uemy OyJer paBHa 3Ta CHJIa, €CIIH 3TOT K€ MIapHK OyIeT IBUTaThCs B )KUAKOCTH C BI3KOCTBIO 27 CO CKOPOCTHIO
2
3

8. TI'pysuk maccel m = 1 kr coBepuiaeT coOCTBEHHbIE 3aTyXalolUe KoyieOaHHs Ha MPYKUHKE KECTKOCTH Kk = 2 2 o

3akony x(t) = Aexp(—pBt) cos (wt + %) , e A=0,01m, B=01c¢!, w=2c?!. Haiitru norapupmuueckuii

JACKPEMCHT 3aTyXaHU4.

2.3.4 Tlpumepbl 3aaHMii. 2 ceMecTp




1. K 3neKTquec1<oﬁ CXEMC, COCTOﬂHlCﬁ 13 IBYX PE3UCTOPOB U UICTOUYHHKA TOKA, MOAKIIOYCHBI ABAa UJACAJIbHBIX BOJILTMETPA.

[Nokazanus nepsoro BombT™MeTpa V; paBHo 20 B. Uto nokaspiBaeT BTopoii BonbT™eTp V,?

2. Uemy paBHO cOmpoTHUBIEHHE Lieny, ecad Ry = 1 0Om, R, = 30Mm, R, = 1 OM? — R, R, -

3. ManeHpKHH MIapUK UMEET 3apsAl g U CO3acT B TOUKE, HAXOAAIMICHCS Ha PACCTOSHUM T'OT 3apsafa, 3JIEKTPOCTaTHIECKOe
10JI€ HAIPSDKEHHOCTBIO, paBHOM 1o Monyito E. Illapuk TOMOJHUTENBHO 3apsAnid U €ro 3apsi cTal paBeH 2q. Uemy
CTajla paBHA HaMpPsKEHHOCTh 3JIEKTPOCTATUYECKOT0 MOJIsI 3TOrO IIapHUKa B TOUKE HA PACCTOSHUU 270T Hero?

4. Hmeercs karymka, JUIMHa KOTOpOW BO MHOTO pa3 MeHblle ee paauyca R. Karymka conepxut N BHTKOB, MO HeW
MPOTEKaeT TOK, CHWJIOW [, TPH 5TOM MarHuUTHas MHAYKIHMS B IIEHTpE TakoW KaTyluku paBHa B,. Uemy Oyzer paBHa
MarHuTHas UHAYKLUS B [IEHTPE KATYIIKU, €CIIU YBEIUUNUTh KOJIMYECTBO BUTKOB B HEH B 2 pasa, a TOK, MPOTEKAIOIIUI B
Hell yMeHBIINTS B 2 pa3a?

5. 3apspkeHHasl 4acTHIA ABIKETCS B OJHOPOJHOM MarHUTHOM IOJIE IO OKPY)KHOCTH, paaumyca R. B HexkoTopbIi MOMEHT
BPEMEHH HMHAYKIHMIO MarHUTHOTO MOJS YMEHbIIMIM B 3 pasza. KakoB cranm pammyc OKpy>KHOCTH, IO KOTOPOH crana
JBUTATHCS dacTHHA?

6. KosebaTenbHblii KOHTYp MMEET JTOOPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBLHO YMEHBIIAETCS
SHEPTUsI BEIHYXICHHBIX KOJICOaHUH B TAKOM KOHTYpE 3a IIepron?

v
7. 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

8. Kak m3MmeHuTCs paccrosiHUE MeXIy HHTep(EepeHLUUOHHBIMU TonocamMu B ombiTe HOHra, ecim paccTOsSHUE MEXIY
9KpaHaMH YBEJIUYUTH B 2 pa3a?

9. B ombite FOHra minna Bosiael u3Menunachk ¢ 600 um Ha 400 HM. Kak u3MeHHUIaCh IIMPHHA TI0JIOC HA 3KpaHe?

10. Ilepron audpaxunonHOi pereTkn paBeH (. Kak W3MEHUTCA PAaCCTOSHUE MEXAY TJIaBHBIMH MakKCHMyMaMH IpH
qudpakuuy cBeta Ha AWQPPAKIHOHHOW pelleTKe MpH HeOONbIIMX yriax AU(PaKLIUH, €CId MepHo] IU(paKIMOHHON
peuietku Oyaer paBeH 2d, a MOJOKEHHE MEXK/Y PEIIETKOM U 9KPAHOM HE U3MEHHTCS?

11. Kak u3mMeHHIach TeMmepaTypa 4epHOTO Tella, €CIH JJIFHA BOJHBI, COOTBETCTBYIOIIAS MaKCHMYMy €T0 CIICKTPAIbHOM
TUTIOTHOCTH YHEPTETHYECKON CBETUMOCTH, CMeCTHTCS ¢ A; = 300MiM 110 A, = 100MKM?

12. Kak OpU1a M3MEHEHa 4acTOTa CBETA, €CIIM MaKCHMallbHasl CKOPOCTh 3JIEKTPOHOB Tpu GoTodddekre Bozpocna B 3 pasza?
PaboToii BEIX0O/a 2IIEKTPOHOB U3 MeTajlla MPeHeOpeb.

2.4 TlepeyeHb BONMPOCOB /15 MOATOTOBKH 00y4AaIOIIMXCS K MPOMEKYTOYHOI aTTecTallNU
1 cemectp

1. Cucrema otcuera. [IpoiinenHslii myTh U nepeMelieHne. Pammyc BEKTOp, BEKTOP CKOPOCTH, BEKTOpP YCKOPEHHS U CBSI3b

MCKAY HUMHU. CpCZ[HSISI CKOPOCTb U CpEAHEC YCKOPCHUC. TanrennuanabHOC U HOPpMaJIbHOC YCKOPCHUSA U UX CBA3b CO CKOPOCTHIO.

2. JIBM)KeHHEe YaCTHIIBI [0 OKPY>KHOCTH. BEKTOpHI yrita moBopoTa, yriioBoil CKOPOCTH U YIJIOBOTO ycKopeHus. CBsi3b MEXKIY

YTJIOBBIMHU U JIMHEWHBIMH BEJIWYMHAMMU.

3. Iepesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH HetotoHa. Tlonsitne cuibl. Crioxkenue cuil. TpeTidl 3aKOH

HrroToHa. rpaHI/I[H)I MMPUMEHUMOCTHU KITACCUIECKOT'O croco0a onMcaHus JABHXCHUSA YaCTHII.

CHJIBI.

4, OcHOBHBIE CHJIBI B MEXAHUKE: CHJIBI BCEMHPHOTO TATOTCHHA, CHIIBI TPEHUA CKOJIBKCHUA, CHUJIBI COIPOTHUBJIICHUS, YIIPYTHUC

. 3aKOH M3MEHEHHUS U COXpaHCHH UMITYyJIbCa MEXaHUYECKOH CHCTEMEI.

. L[eHIp Macc. OCHOBHOH 3aKOH NMOCTYyNaTCJIbHOI'O ABUKEHUA LHEHTPA MaccC.

. ypaBHGHI/IG JABUXKCHUS TCJIa HepeMCHHOﬁ MacCCHI.

. 3aKOH M3MEHCHHUS KHHETUYSCKOM OHEPIruu CUCTCMBI. Pabora u MOIITHOCTb.

9. KOHCCpBaTI/IBHLIC (HOTCHL[I/IEU'II)HLIC) 1 HEKOHCCPBATHUBHBIC CUJIBI. HOTCHIII/IaJ'II)HaH OHEPrus. CBs13b MCKAY HOTCHHI/I&J’IBHOﬁ

5
6
7
8

SHEpPrueil U CUJIoH.

10. 3akoH U3MEHEHHUSI U COXPAHEHHUS TTOJIHON MEXaHUYECKOW SHEPTHU CUCTEMBI.
11. MoMeHT UMITylIbCa MAaTepHaTbHOM TOYKH. MOMEHT HMITyJlbCca MEXaHHYeCKOW cucTeMbl. MOMEHT CHWibl. MOMEHT

HUMITYJIbCa U MOMCHT CUJIbI OTHOCHUTEIIBHO OCH.

12. 3akoH U3MEHEHHUS U COXPAHEHHs] MOMEHTA UMITYJIbCa MEXaHUUECKOIl CUCTEMBI.
13. IlenTpanbHOE CTOJIKHOBEHHE ABYX YacTHIl. AOCOIIOTHO YIPyroe M abCOIOTHO HEYIpyroe crojkHoBeHue. CKOpOCTH

YJacCTHIl IOCJIC CTOJIKHOBCHUSA.

14. OCHOBHO 3aKOH BpalaTCJIbHOI'O ABUKCHUSA TBEPAOI'O T€JIa BOKPYT HeHOﬂBH)KHOﬁ OCH.




15. Onpenenenne momeHt unepuun. Teopema Illteiinepa.

16. MOMEHT MHEPIMU TOHKOT'O CTEP>KHS OTHOCHTEIILHO OCH, IIEPIICHNKYIISIPHON CTEPIKHIO.

17. MOMEHT MHEepIMH OJTHOPOIHOI'O IMCKA, OTHOCUTEJILHO OCH, NIEPHIEHIMKYIISIPHON INIOCKOCTH JIMCKA U IPOXO/sIIeH yepes
€ro ILEHTP.

18. MoMeHT HHEpPIMH OHOPOIHOTO LIapa, OTHOCUTEIILHO OCH, IIPOXOAAIICH yepes3 ero HeHTp.

19. Kunernueckas 3Heprys BpalaTeIbHOTO ABI)KEHHS TBEPIOTO Tea.

20. UneanpHas xunkocts. CTallmoHApHOE TEUEHHE MICAbHON KUAKOCTH. Y paBHeHne bepHymn. Bsskas sxuakocts. Cribl
BHYTPEHHETO TPEHUSI.

21. llpuamun otHOcuTenbHOCTH [ammmes. [IpeoOpasoBanus [ammmres. [IpMHINT OTHOCHTEIBHOCTH B PEIATHBUCTCKOMN
mexanuke. [IpeobpasoBanus JlopeHna s KOOPIAUHAT U BPEMEHH U UX CIEICTBUSL.

22. Pensruuctckuil umnyisc. [loiHas sHeprust yacTubl. JJMHAMUYECKUE U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pH3HKE.

23. lepopmanust mpomosbHOTO pacTspkeHHst (ckaTusg) TBepiaoro Teia. HanpspkeHue. OTHOCHTENIBHOE —YAJIMHEHHE.
Koappunuent ynpyrocru. Moayns FOnra. 3akon I'yka mis pactsoxenus (cxarus). Jedopmanus casura TBepaoro Tedia.

24. OnpeneneHue KoyieOaHMH B MEXaHWYECKOM cucreme. [ apMoHM4eckue KojieOaHus. YpaBHEHHE TIapMOHMYECKHX
KosiebaHui U ero pemeHue. ['eoMeTpuueckas HHTEPIPETALHs TAPMOHUYECKUX KOJIeOaHHH.

25. @opmyna CIOXKECHUS ABYX TAPMOHUIECKUX KOICOaHUH.

26. IIpy>XuHHBIA 1 MaTEMaTHYECKIA MasTHHKH.

27. ®u3ndecKknii MasiTHUK.

28. YpaBHEHHE 3aTyXarOIMNX TAPMOHIYECKIX KOJICOaHUH 1 €ro penieHre. Y CIOBHE CYIECTBOBAHIS 3aTYXaIONIIX KOICOaHHH.
XapakTepUCTHKU 3aTyXaloIuX KojeOaHmil: yacTtoTa, nepuox, Ko3(QGHUINECHT 3aTyXaHHsI, JOTapu(PMUIECKIH JEKPEMEHT 3aTyXaHUs,
IIOOPOTHOCTE.

29. YpaBHEeHUE BBIHYK/ICHHBIX KOJICOAHHUH 1OJI IeHCTBHEM TI'apMOHMYECKU M3MEHSIONICHCS BHEIITHEH CHIIBI M €r0 PeLIeHUeE.

30. SIBnenue pe3oHaHca. PesoHaHcHas yacrora.

31. BonnoBele apmwxenust. [Tnockas cuHyconaabpHas BojiHa. berymue u crosyune BoiHbl. YacToTa, IiMHA BOJIHBI, BOJHOBOI
BEKTOp, (ha30Bast CKOPOCTb.

32. Ilpeamer TepMonuHaMuKUA. OCHOBHBIE TOHSATHS W OMNpEAEICHHs TEPMOJMHAMUKM  (MaKpOCKOIIHMYECKas CHUCTeMa,
BHYTPEHHHUE U BHEIIHUE IapaMeTphl, COCTOSHUE, paBHOBECHE, PABHOBECHBIC U HEPAaBHOBECHBIE COCTOSHUS, NPOLIECC, PABHOBECHBIC U
HEPaBHOBECHBIC ITPOIIECCHI).

33. Ob6uiee Havyano TepMoagHAMUKH. [IoHATHE SMIMPHUIECKOH TEMIIEPATYPBHI.

34. OCHOBHBIE NOJIOKCHHSI KHHETHIECKOW TEOPHH HJI€alIbHOTO Ta3a. Y paBHEHNE KHHETHYECKOI TEOPUH T'a30B IS IaBICHHS.

35. Pacnpenenenne sHEPTUHM MOJIEKYJI TI0 CTETICHSIM CBOOO/IBI.

36. 3akoH MakcBemIa 0 pacrpeeIeHnH MOJIEKYJI HJI€aIbHOTO Ta3a 110 CKOPOCTSM M SHEPTHSAM TEINIOBOTO ABHKEHHS.

37. Bapomerpuueckas popmyna. Pactipenenenue bonbimana.

38. BHyTpeHHss dHeprus TepMoAWHaMuueckoil cucrembl. IlepBoe Hawano TtepmoauHamuku. Dopmyna s pabOTHI
uzeanabHoro rasa. I'paguueckoe npeacrapieHue padoOTHI rasa.

39. TennoeMKOCTh TePMOAMHAMUYECKON CHCTEMBL. Y IelibHAsl U MOJISIPHAs! TEIUIOEMKOCTH. TeIIoeMKOCTh B H30XOPUYECKOM
1 1300apHUUeCcKOM IIpoIieccax U CBsI3b MEXAYy HUMHU. BHYTpeHHS 3Heprus uaeaJbHOro rasa.

40. Annabaruueckuii mporiecc U ero ypasHenue. Pabora ra3a npu agnadaTiyeckoM nporecce.

41. TTomuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VneanbHBIA W peaNbHBIA Ta3bl. YpaBHeHHs MenzaeneeBa-Knanelipona u Ban-mep-Baanpca. BHyTpeHHss 3Heprus
peanpHOro rasa.

43. Bropoe Ha4yaj0 TEpMOJMHAMHUKH B Pa3IMUHBIX (OPMYIHPOBKaX.

44. Obpatumble 1 HeoOpaTtnmble mporecchl. [lonstue sHTpormu. CpoiictBa 3HTponuu. PopMyInMpoBKa BTOPOro Havaja
TEPMOAMHAMHUKH C HCIIOJIb30BaHUEM NMOHATHA dHTponuu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. Temobie Maruabl. KITJ] TemaoBo# MaInHbL.

47. Tuxn Kapno. KIT/] mukna Kapro. Teopema KapHo.

48. CraTHCTHYECKUH CMBICI SHTPOIHH.

2 cemecTp

1. DmexTpuueckue 3apsiael M UX cBoWcTBa. 3akoH Kynona. HanpspkeHHOCTH aneKTpocTaTmueckoro moist. [IpuHimmn
CYNEPIO3ULNH IIEKTPOCTATUUECKUX TONEH.

2. Teopema I'aycca /i1 S7IEKTPOCTATHYECKOTO TOJIS B BAKyyMe.

3. [Ipumenenne Teopemsl ['aycca k pacyeTy HEKOTOPBIX JIEKTPOCTATHUECKHX IT0JIEH B BaKyyMe.

4. Ilupkynsamus BeKTOpa HANPSDKEHHOCTH — AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o 1upkymsun. IloreHmman
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIHANA M HATIPSHKEHHOCTH.

5. Dnextpudeckuit aumoik. [lone aumoss.

6. duanextpuku. [lonsipuzanus Tu31eKTpUKkoB. Bektop mossipuzanuu. HanpspkeHHOCTH MOJISE B IMAJIEKTPHUKE.

7. DnexTpudeckoe cmemeHue. Teopema ["aycca i BeKTOpa AIEKTPHYECKOTO CMEIICHHS.

8. YcroBust Ha rpaHuIe pasjena AByX AUDJICKTPHUECKUX CPel.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIC.

10. DnekTpuyeckast eMKOCTh yeAMHEHHOTO NMPOBOJAHNKA. KOHmeHCcaTOphl. DJIEKTPOEMKOCTh KOHJEHCATOpa.

11. DHeprus cuctemsl 3aps10B, YeAMHEHHOTO MTPOBOAHUKA U KOH/IEHCATOPA. DHEPTHs 3JIEKTPOCTATHIECKOTO TT0JIS.

12. DneKkTpU4ecKuii TOK, CHJIa U TUNIOTHOCTh TOKA.

13. 3akon Oma. ConpoTHBieHNE TPOBOAHMKOB. PaboTa 1 MomHocTh. 3akoH Jxoysa-JleHna.

14. CropoHHHE CHIIBL. DIEKTPOABIKYILAS CHJIa U HanpsbkeHHe. 3akoH OMa 1l HEOZHOPOJHOTO y4acTKa LeTH.

15. Ipasuna Kupxroda mist pa3BeTBICHHBIX IETICH.



16
17
18

. DIEKTpONnpoBoAHOCTh MeTaioB. Hocutenu Toka B MeTamiax. HerocTaTo4HOCT KIacCH4ECKOI! 2IeKTPOHHON TEOpUH.
. DIEKTpUYECKUil TOK B BaKyyMe. TepMO3IEKTPOHHAS SMUCCHUSL.
. YpoBenb ®PepMu. DIeMEHThl 30HHOM TEOPHM KPHUCTAIIOB. 30HHAs CTPYKTypa DHEPreTHYECKOIO CIEKTPa JIEKTPOHOB

TBEpAOTO TCa.

19

. MarauTHOe TOJE€ W €r0o XapakTepHUCTUKH. MarHuTHas WHAyKIUS. 3akoH buo-Casapa-Jlammaca. MarautHoe Imose

IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenma.

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

HUPKYJIAIA

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

TeopeMa 0 NUPKYIAUUHA BEKTOPAa MATHUTHOW MHTYKIIHH.

IToTok BexkTOpa MarHuTHOM MHAYKIMU. Teopema ['aycca a1 BEKTOpa MarHUTHON MHTYKIIUH.

MarHuTHO€ T0JIE COJIEHOUA U TOPOHIA.

PaboTa o nepemenieHu0 MPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

OHeprust MarHUTHOT'O TIOJIA.

MarsuTtHoe IoJje B BellecTse. SIBneHre HaMarHuuuBaHus. BekTop HaMarHU4E€HHOCTH.

BexTop MarHUTHOM MHAYKIMU B BEILIECTBE.

HanpskeHHOCTP MarHMTHOrO mosid.  MarHutHas BOCHPUUMUYHUBOCTR M MAarHUTHas IPOHHUIIaeMOCTh. Teopema o
U ISl BEKTOPA HANPSLDKEHHOCTH MarHUTHOTO TOJIS.

VYcnosust 11 MarHUTHOTO TI0JIS1 Ha TPAaHUIIE Pa3/ielia IByX MarHETHKOB.

JmaMaraeTky u napamarsetukn. @eppomMarHeTuky u ux cBoiictra. [Ipupona heppomaraerusma.

SIBreHNE 3IEKTPOMAarHUTHON MHAYKIMHU. 3akoH Dapajies 1 ero BEIBOJ M3 3aKOHA COXPAHEHHS SHEPTHU.

HNHAyKTUBHOCTB KOHTYpA. SIBJI€HNE CAMOMHIYKIIUH.

Toku npu pa3MBIKaHWU ¥ 3aMBIKaHHU 1iend. B3anmuas uaayknus. Teopema B3aMMHOCTH.

Buxpesoe anextpudeckoe none. Tok cMenieHus.

YpaBHeHus MakcBesa 15 3JIEKTPOMarHUTHOTO IOJIA.

KoneGarenbHblil KOHTYp. YpaBHEHHE KOJIEOAaHHH B KOJIEOATEILHOM KOHTYPE U €r0 PeLIeHHeE.

BeIHYXIeHHBIE 3JIeKTpUUECcKUe KojiebaHus B KoJieOaTeIbHOM KOHTYpe. SIBJIeHHe pe3oHaHca.

IlepemMeHHBIH 3J1€KTpUYECKUM TOK. MOIHOCTE, BbIAEIsAEMAas B LIENIU IIEPEMEHHOr0 ToKa. JlelcTByIoIue 3HaUeHNs TOKa U

HaIPSHKECHUS.

38
IlotiTrHTA.
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40
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. DJeKTpoMarHuTHeIe BONHBL. Ju(depeHnnanbHoe ypaBHEHHE 3IIEKTPOMArHUTHOM BOJIHBI W €ro peuieHue. Bekrop

. CeToBbl€ JyuH. 3aKOHBI reoMeTpuueckoi ontuku. [punuun depma.
. lleatpupoBanHble onTHyeckre cucteMsl. JIna3sl. @opmyia ToHkoi nuH3EL. [locTpoeHne n300pakeHni B THH3aX.
. KorepeHTHOCTE 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MIHTepdepeHms cBeTa. Y ClIoBHEe MAaKCHMyMOB U MHHUMYMOB.

Mertonpl HaOMOACHNS UHTEPPEPCHIINU CBETA.

42
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. MnTepdepeHnus cBeTa B TOHKKX IUICHKAX U IJIACTHHKAX.

. Konbuia Herotona.

. Audpakiys cBeToBbIX BOH. MeTo 30H Openensi.

. Audpakuust Openens Ha KpyriioMm oTBepcTHu u aucke. Crupanb OpeHes.

. Hudpaxius @payrrodepa Ha OHOH mICTH.

. Audpakius Opaynrodepa Ha TUPPaKIIMOHHOHN peLIeTKe.

. Aucnepeust cBeTa. DNEKTPOHHAS TEOPHS AUCIIEPCHH.

. EcrectBennsIif 1 momsipu3oBaHHBIN cBeT. [lomspuzanmst cBeTa NpH OTPaKEHWH W TPEIOMIICHMM Ha TpaHHUIE JBYX

JAUDJICKTPUKOB.
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61.

62

. Honmspru3anus cBeTa Npu NPOXOKAECHUH YePE3 AHU30TPOIIHBIE KPUCTAILIBL.

TennoBoe U3IydeHNE U €r0 XapaKTEPUCTHKH.

3aKoHBI TEIJIOBOTO U3Ny4deHus (3akoHbl Kupxroda, Credpana — bonsrmana, Buna, popmynst Penes-/Ixunca u [Tnanka).
doroadppext. 3akonsl HoToddhderra U UX 00BICHEHNE ¢ TOYKH 3PEHUSI KBAHTOBOW TEOPHH CBETA.

D¢ dexr KoMnToHa 1 ero syieMeHTapHas TEOPHS.

Pa3ButHe npeacraBneHuit 0 CTpOEHUH aToMa. bopoBckas Teopus BOJOPOI0NOJ00HOTO aToMa.
KoprryckynapHO-BOTHOBOW dyann3M CBOWCTB BellecTBa. BomHsl e bpoitns u ux cBoiicTra.

CooTHouieHue HeotnpeeneHHocTel [ eiizenoepra.

BonHoBas ¢GyHKINA U €e CTAaTUCTUYECKUHA CMBICIL.

Oo6mee ypasuernue llpenuarepa. Ypasrenue lpenunarepa st cTallmOHAPHBIX COCTOSHUH.

Yactuia B 0THOMEPHOM MOTEHIUATBLHOU SIME.

[IpoxoxneHne yacTuiei MOTEHIMAIBHOTO O6apbepa.

. Bonmoponmononobusie  aromel. DHepretudeckne ypoBHH. lloTeHnmansl Bo3OyxJaeHHs M HOHM3anuu. CIEKTpHI

BOJIOPOJIOTIOTOOHBIX aTOMOB.

63

. HepaznuuumocTs 0AMHAKOBBIX YacTHIl B KBaHTOBOM MexaHuke. [Tpuninn [Taymu. CTpykTypa SHEpreTH4ecKuX ypOBHEH B

MHOTOJJIEKTPOHHBIX aTOMax.

64
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. Tunsl cBsI3el 371€KTPOHOB B aTOMax.

. Monekyna Bogopoaa. duznueckas npupojia XuMU4Yeckoi cBsi3u. loHHas M KOBaJIGHTHAsI CBS3H.

. DJIEKTpOHHBIE, KOJieObaTeIbHbIE U BpallaTeIbHBIE COCTOSIHUS MHOTOATOMHBIX MOJIEKYJ. MOJIEKYISIpHBIE CIIEKTPHI.

. DJIeMeHThl KBAHTOBOW TEOPWUH H3IyUeHHWs. BBIHYXIEHHOE W CIIOHTaHHOE u3NMydeHue (GoToHOB. [IpuHIMI padoTHI

KBAaHTOBOI'O Ir€HEpaTopa.

68
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. Ctpoenue atoMHoro sipa. Monenu sinpa. SnepHbie peakiun. 3aKOHBI COXPAHEHUS B SIICPHBIX PEAKIIUSX.
. PagmoaktuBHEIe ipeBpaineHus saep. Peakuus spepHoro nenenus. LlemHas peakuus aeiaeHus. SInepHbIi peakTop.
. DIeMeHTapHBIC YaCTHIIBI X UX B3aUMOJICHCTBUSI.

3. MeToau4eckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH



Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3a1aHUM

- OIICHKAa «OTJIMYHO» BBICTABIICTCS OOYyYaIONIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BHICTABIIICTCS 00yUYAIOMIEMYCsl, €CITH KOJTHYECTBO IIPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKA «Y/IOBJIETBOPHUTEIBLHO» BBICTABIACTCS OOYJAIOMIEMYCsl, €CJIH KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BONPOCH! —/5—60 % oT 0611ero oobEMa 3a1aHHBIX BOTIPOCOB,

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

Kpurepun ¢popMupoBanusi OneHOK M0 pe3yJbTaTaM BbINIOJIHEHUS 3aIaHU

«OTIHYHO/329TEHO0» — CTABUTCS 32 padOTY, BBHIIIOJHEHHYIO IMOJTHOCTBIO 0€3 OMMOOK U HEJ0YETOB.

«XO0po110/3a4TeH0» — CTABUTCA 32 pa0dOTY, BHIMOJHCHHYIO TTOJHOCTHIO, HO TIPH HAJTMYUH B HEH HE Ooliee
OJIHOM HEerpyOoi OMMOKHU M OJTHOTO HeJoueTa, He Oosiee TpeX HEI0UYETOB.

«Y10BJIETBOPHUTEIBHO/32a4TEHO» — CTABUTCS 32 PabOTYy, €cli O0yUYaIONIUICS MPAaBUIBLHO BBITIOIHIII HE
MeHee 2/3 Bceil paboThl WK JOMYCTU HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OMMOOK, OAHON HErpyOol OMMOKH U JIBYX
HEIOYETOB.

«HeynoBjieTBOpUTEJILHO/HE 3a4TE€HO» — CTAaBUTCA 3a PA0OOTY, €CIM YHUCIO OMIMOOK W HEIO0YETOB
MIPEBBICUIIO HOPMY TSI OLIEHKU «YIOBIETBOPUTEIHHOY» WU MPABUIBLHO BHITIOTHEHO MeHee 2/3 Bceil paboThl.

Buowt ouwubok:

- e2pyoOvle OWUOKU: He3HAHUE OCHOBHLIX NOHAMUL, NPABUIL, HOPM, HEe3HAHUe NPUEMO8 peuleHus 3a0auy,
OWUOKU, NOKA3bIBATOWUE HENPABUTILHOE NOHUMAHUE YCII08USL NPEON0NCEHHO20 3A0AHUSL.

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

- He0oYembl. HEPAYUOHATbHbIE NPUEMbL 8bINOJIHEHUS 3A0AHUSL, OMOEbHbLE NO2PEUHOCMU 8 (POPMYIUPOBKE
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUL.

Kputepun ¢popMupoBaHusi OLIEHOK 0 324eTy (IK3aMEHY)

«OTJINYHO/32a4TEHO» — CTYACHT IMpHOOpeNn HEoOXOAMMbIE YMEHHS M HaBBIKH, MPOIEMOHCTPHUpOBAI
HaBBIK MPAKTHUYECKOTO MPUMEHEHHUS OIYYEHHBIX 3HAaHUH, HE JOMYCTHJI JJOTMYECKHX M (PAKTUYECKUX OLIMOOK

«XO0po110/3a4TeH0» — CTYJIEHT pHUoOpesl HE0OXOAUMbIE YMEHUSI U HABBIKU, IIPOAEMOHCTPHUPOBAI HABBIK
MPAKTUYECKOTO IPUMEHEHUS MOIyUYE€HHBIX 3HAHUH; TOMYCTUI HE3HAYUTEIbHbBIE OIINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTYACHT JIOMYCTHJI CYyIIECTBEHHBIE OLINOKHU.

«HeynoB/1eTBOPUTEJIBLHO/HE 3a4TEHO» — CTYACHT JIEMOHCTPUPYET (parMeHTapHbIe 3HAHUS U3y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOIMYIIEHbI IPyOble OIINOKH.



