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1. IEPEYEHb KOMIIETEHIIUHA C YKABAHUEM ITAIIOB UX ®OPMUPOBAHUS B
IMPOOECCE OCBOEHUA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbrare ocBoenuss OIIOII mo nampaBinenuto noarotoBku 35.03.04 Arponomus,
0oOyJaromuics JOJMKEH OBIAACTh CIEAYIOMUMU pe3ylbTaTaMd OOYYEeHUS 1O TUCIUILINHE

«Duzukay:

Tabmuma 1.1 — TpeboBaHus K pe3yabTaTaM OCBOCHUS JUCITUTIIMHBI

Ko i Kon n HaumeHoBanue
MH/IMKAaTOpa [Tepedenp UIAHUPYEMBIX PE3YJIbTATOB O0yUCHHS
HalMEHOBaHUE A P P by pesy v
JOCTYO)KEHUS 0 JUCLUIUINHE
KOMIIETEHINH
KOMIIETEHINH
3namp: GyHnaMeHTaIbHbIC 3aKOHBI (PU3HKH, B
T.4. (U3NYECKUE OCHOBBI MEXAaHUKH,
MOJIEKYJISIPHOM (bU3MKH ¥ TEPMOIMHAMUKH,
JJIEKTPUYECTBA ¥ MarHeTH3Ma, ONTHKH,
aTOMHOMH, sIIepHOM (pU3MKM U1 peLeHus
CTaHJAPTHBIX 3a]1a4 B 00JIACTH arpOHOMUH U
arpobusHeca.
OIIK-1.1 Ymems: ncionp3oBark GyHIaMEHTAIBHBIE
JleMoHCTpHpYeT 3aKOHBI (PU3UKH, B T.4. (PU3UUECKHUE OCHOBBI
3HaHUE OCHOBHBIX MEXaHUKHU, MOJICKYJISIPHON (H3UKU U
3aKOHOB TEPMOJIMHAMUKH, 3JIEKTPUUECTBA U MarHETU3Ma,
MaTEMaTUYECKUX U OIITHKH, aTOMHOM, SIIEPHON (DU3HUKH IS
€CTECTBEHHBIX pelIeHNs TUIOBBIX 33134 B 00JaCTH arpOHOMUU
Ha u arpoOu3Heca.
OIIK-1. Cnocoben o P
HEOOXOIUMBIX I
pemaTh TUTIOBEIE
A peLIeHHs TUTIOBBIX Bnaoems: HaBBIKaAMU HCTIOIE30BAHHS
. | 3amau B obnactu (yHIaMEHTaJIbHBIX 3aKOHOB (PM3UKH, B T.U.
npodeccuoHanbHOM .
arpoOHOMUU U (bu3nvYecKre 0OCHOBBI MEXaHUKH, MOJIEKYJISIPHOM
NeSITeTbHOCTH Ha
. arpoOu3Heca (GU3MKN ¥ TEPMOJAUHAMUKH, HJIEKTPUUECTBA U
OCHOBE 3HaHUI . .
MarHeTu3Ma, ONITUKH, aTOMHOH, SIepHONH QU3NKA
OCHOBHBIX 3aKOHOB
JUIsl PELIeHUs] TUIIOBBIX 33Ja4 B 00JIaCTH
MaTeMaTHYECKUX U
arpoHOMUU M arpobu3Heca.
€CTECTBEHHBIX HayK
C IPUMEHEHUEM
UH(POPMALIMOHHBIX
TEXHOJIOTHI
3namp: GyHgaMEHTANTBHBIC 3aKOHBI (PU3UKH, B
T.4. (U3MUECKUE OCHOBBI MEXaHUKH,
OIIK-1.2 MOJIEKYJISIPHON buzvku u
Vcnonb3yer 3HaHUA | TEPMOJMHAMUKH, SJICKTPUUECTBA U MarHeTU3Ma,
OCHOBHBIX 3aKOHOB OIITUKH, AaTOMHOM, SACPHON (PH3UKH IS
MaTeMaTHYeCKUX U pelIeHus CTaHIapTHBIX 3a/1a4 B 001aCcTH
€CTeCTBEHHBIX HAYK | arpOHOMHUH M arpoOH3Heca.
JUISL PeLIeHus Ymems: ucnionb3oBath QyHIaMEHTATBHEIC
TUTIOBBIX 337124 B 3aKOHBI (PU3UKH, B T.4. GU3NIECKHE OCHOBBI
obnacTu MEXaHUKHU, MOJICKYJIIPHOHDU3UKU U
arpoOHOMUU U TEPMOJIMHAMMKH, NIEKTPUUECTBA U MarHETU3MA,
arpobusHeca OIITUKH, ATOMHOM, SACPHON (PU3UKH JIS
peleHysl CTaHIapTHBIX 3a/1a4 B 001acTH
arpoOHOMHUU M arpoOn3Heca.




Bnaoems: nHaBbIKaMy HCIIOJIb30BAHUS
(GyHIaMEHTAIBHBIX 3aKOHOB (PM3UKH, B T.U.
(u3nvecKre OCHOBBI MEXaHUKH, MOJICKYIISIPHON
(U3MKH U TEPMOJIMHAMUKH, DJICKTPUYECTBA U
MarHeTh3Ma, ONTHKH, aTOMHOM, sIepHON
(GU3MKY 1715 pelIeHus CTaHAAPTHHIX 3a/1a4 B
00J1aCTH arpOHOMUU U arpoOu3Heca.

2. OIMCAHUE MMOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHUS KOMIETEHIINIA
HA PA3/IMYHBIX OTAITAX UX POPMHUPOBAHUA, OIIMCAHUE HIKAJI
OINEHUBAHUA

Tabmuuma 2.1 — I[lokasaTenu W KpHUTEpPUU ONPEACICHUS YPOBHS C(HOPMUPOBAHHOCTH

KOMIIETEHIINH (MHTErpUpOBaHHAs OLIEHKA YPOBHS C(OPMUPOBAHHOCTH KOMITETEHITHI)

Kox u Tnasupyems! Onenka ypoBHS CpOPMUPOBAHHOCTH
HauMEHOBaHUE o
ng;ﬁ;gﬁi pe3ynbTaThl He};i(;iifs()p YHOIZJ:IGI)?SPHT XOpOIIIOo OTJIMYHO
KOMIIETEHIINH 0byuenus
OIIK-1.1 OTCyTCTBYIOT Henonueie Cdopmuposan | ChopmupoBanH
HemoHncTpupye | 3HATH: MIPEJICTABJICHU | MIPE/ICTAaBICHH HBIC, HO ble
T 3HAHUE dbyHnameHTa s 00 st 00 coJiepXkalife | CUCTEMaTUYECKH
OCHOBHBIX JIbHBIE ¢dbynnamenTan | ¢yHIaMeHTaI OT/I€TIbHBIE € TIpeJICTaBICHUS
3aKOHOB 3aKOHBI bHBIX 3aKOHOB | BbHBIX 3aKOHOB poOeIbI 00
MaTeMaTHYeCKu | (pU3HKH, B ¢busuky, B T.4. | GU3MKH, B T.4. | IpeAcTaBleHus | GyHIaMEHTAIbH
X U T.4. buznyecKux (buznuecKkux 00 BIX 3aKOHOB
€CTeCTBEHHBIX | (puznueckue OCHOB OCHOB dbyHnamenTanp | (GU3MUKH, B T.4.
HayK, OCHOBBI MEXaHHKH, MEXaHUKH, HBIX 3aKOHOB | (PU3HUYECKUX
HEOOXOJUMBIX | MEXAHUKH, MOJIEKYJISIPHO | MOJIEKYJISIpHO | (pU3MKH, B T.4. | OCHOB
JUISL peIeHUs MOJIEKYJIIpPH i pu3uKU U i pu3uKy U ¢u3NYEeCKUX | MEXaHHKH,
TUIOBBIX 3a7a4 | OM QU3UKH U | TEPMOAUHAMHU | TEPMOAMHAMU OCHOB MOJIEKYJISIPHON
B o0nactu TEPMOIMHAM KH, KH, MEXaHHKH, bu3uKy 1
arpOHOMHUU U UKH, SJEKTPUYECTB | JIEKTPUUECTB | MOJIEKYJSAPHON | TEPMOAMHAMUKH,
arpoOu3Heca AIIEKTPUYECT au au ¢bu3uky u AJIEKTpUYECTBA U
Ba U MarHeTusma, | MarfHeTusma, | TEPMOJAMHAMHUK | MarHETH3Ma,
MarHeTusma, OTITHKH, OIITHKH, H, OIITHKH,
OIITHKH, aTOMHOI, aTOMHOI, 3JIEKTPUYECTBA | AaTOMHOM,
aTOMHOW, AIEPHOU ANEPHOU M MarHeTusma, | siiepHod PU3UKH
SICPHOM bu3uky s bu3uky s OIITHKH, JUISL PELICHUS
buzuky 11 peleHus peleHus aTOMHOH, CTaHIAPTHBIX
pereHHs CTaHJIAPTHBIX | CTaHIAPTHBIX SIEPHOM 3aja4 BoOIacTu
CTaH/IapTHBI 3a/1a4 B 3aJa4 B (GU3MKYM 17 | arpOHOMMUHU U
X 3a]a4 B obnactu obnactu pelieHus arpoOu3Heca
obnactu arpOHOMUU M | arpOHOMHUU M | CTaHJAPTHBIX
arpoOHOMHUU arpobusHeca | arpoOu3Heca 3a/1a4 B
u obnactu
arpobusHeca arpoOHOMUU H
arpobmsHeca
Ymers: He ymeer B nenom B nenom CdhopmupoBanH
WCIOJIb30BaT | UCMOJB30BaTh | YCHEIIHOE, HO | YCHEIIHOE, HO | 0€ YMEHHE




b
byngamenTa
JIbHBIE
3aKOHBI
¢bu3uKy, B
T.4.
buznIecKue
OCHOB
bl MEXAHUKH,
MOJICKYJISIPH
oil pU3MKU 1
TEPMOJMHAM
UKU,
IIEKTPUIECT
Ba U
MarHeTu3ma,
OIITHKH,
aTOMHOIA,
AJIEPHON
bu3uKH 1S
peIeHHS
TUTIOBBIX
3a1a4 B
obnactu
arpOHOMUU
u
arpoOu3Heca

dbyarameHTan
BbHBIC 3aKOHbI

¢bu3uky, B T.4.

¢buznyeckue
OCHOB
bl MEXaHUKH,
MOJICKYJISIPHO
i pU3UKU U
TEPMOIMHAMU
KH,
AJICKTPUICCTB
au
MarHeTusma,
OITHKH,
aTOMHOM,
SIIEPHON
bu3uKH 11t
pereHus
THUITOBBIX
3a/1a4 B
obnactu
arpOHOMHH U
arpoOu3Heca

HE
CUCTEMAaTHYEC
KO€ YMEHHUE
UCIIOJIb30BaTh
dbyHIamMeHTan
bHBIC 3aKOHBI
($U3UKY, B T.4.
¢duznueckue
OCHOB
bl MEXAHUKH,
MOJIEKYJISIPHO
i pu3uKy 1
TEPMOAMHAMU
KU,
AIIEKTPUYECTB
au
MarHeTusma,
OIITHKH,
aTOMHOM,
SIICPHOU
buszuKu 115
pelieHus
THUTTOBBIX
3a/a4 B
obnactu
arpoOHOMUU U
arpoOu3Heca

coJieprkariee
OTJICTbHBIE
npoOeJbl B
YMEHUU
UCMOJIb30BaTh
¢dbyHIaMeHTab
HBIE 3aKOHBI
¢u3uKy, B T.4.
(dbuznveckue
OCHOBBI
MEXaHUKH,
MOJIEKYJISIPHOM
(bU3HKHN 1
TEPMOMHAMUK
I/I’
JNEKTPUYECTBA
U MarHeTusma,
OIITHUKH,
aTOMHOI,
SIIEPHOMN
busuKy s
peleHHs
TUTIOBBIX 33724
B o0Jactu
arpOHOMUU U
arpobusHeca

UCTIOJIh30BaTh
byHgamMeHTanbH
bIC 3aKOHBI
¢u3uky, B T.4.
buznvecKue
OCHOBBI
MEXaHUKH,
MOJIEKYJIIPHOM
(N71635097 871
TEPMOJMHAMHUKH,
AJIEKTPUYECTBA U
MarHeTus3ma,
OITHKH,
aTOMHOM,
SIIEPHON (PU3UKHU
IUISL PEIICHHS
TUTIOBBIX 337134 B
obnacTu
arpOHOMUU U
arpobusHeca




Baanern: He Bmageer B nenom B nemom VYcenenrnoe u
HaBBIKAMU HaBBIKAMU YCIICIIHOE, HO | YCIIEIIHOE, HO | CUCTEMAaTHYECKO
UCIOJIb30BaH | MCIIOJIb30BaHU HE cojiepxalee € IPUMEHEHHE
ust o cucTeMaThyec OTJeNbHBIC HaBBIKOB
dbynmamenTa | GyHmameHTan KOe poOeIbI HCIIOJIH30BaHUS
JBHBIX BHBIX 3aKOHOB | MPHUMEHEHHE npUMeHeHHs | (QyHAaMeHTalbH
3aKOHOB ¢bu3uky, B T.4. HaBBIKOB HaBBIKOB BIX 3aKOHOB
¢u3uky, B ¢u3nveckrue | MCIOJIb30BAaHM | UCTOJIB30BAaHUS | (PHU3HKH, B T.U.
T.4. OCHOBBI s dbyHIaMEHTATb buszndeckue
¢dusnueckue MEXaHUKH, (¢byHIaMeHTall | HbBIX 3aKOHOB OCHOBBI
OCHOBBI MOJIEKYJISIPHO | bHBIX 3aKOHOB | (PHU3MKH, B T.U. MEXaHHKH,
MEXAHUKH, i pmuku u | Qu3KMKM, B T.4. | (U3NIECKHE MOJIEKYJISIPHOM
MOJIEKYJISIPH | TepMOAMHAMU | (U3NYECKUe OCHOBBI bu3KKU 1
oii (PU3NKH U KH, OCHOBBI MEXaHUKH, TEPMOIMHAMUKH,
TEPMOJIMHAM | 3JIEKTPUYECTB MEXaHUKH, MOJIEKYJISIPHOM | 3JEKTpUYECTBA U
UKW, au MOJIEKYJISIPHO bm3uKH 1 MarHeTu3Ma,
JJIEKTPUYECT | MarHeTu3Ma, I Qu3Mku 1 | TEPMOAMHAMMK OITHKH,
Ba U OTITHKH, TEPMOIMHAMU ", aTOMHOM,
MarHeTusMma, aTOMHOM, KW, JJIEKTPUYECTBA | SIIEPHON (pr3HKH
OIITHKH, AJIepHOI AJIEKTPUYECTB | U MarHETU3Ma, JUISL PELIEHUS
aTOMHOH, buzukn s au OTITHKH, TUTIOBBIX 337134 B
AZIepHOM peLieHus MarHeTu3ma, aTOMHOM, obnacTtu
buzuky s THUIIOBBIX OIITHKH, STCPHOM arpOHOMUU H
peLIeHus 3ajiay B aTOMHOH, ¢busuku s arpobuzHeca
THUTIOBBIX obmactu STEPHOM pemeHus
3aj1a4 B arpoOHOMHUU M | (PU3MKM JUI1 | TUIOBBIX 337134
obnactu arpoOu3Heca peleHus B o0nactu
arpoOHOMMUHU TUIIOBBIX arpoOHOMUU U
u 3a/1a4 B arpobusHeca
arpobusHeca oOnactu

arpoOHOMUU H

arpobusHeca
3HaTh: OTCyTCTBYIOT Henonnsie CohopmupoBan | ChopmupoBanH
byHaaMeHTa | MpeNCTaBIEHH | MPEICTABICHU HBIE, HO bIe
JbHBIE g 00 1 00 coJiepKalife | CUCTeMaTHYeCKH
3aKOHBI ¢dbyngamenTan | QpyHaaMeHTan OTJeNIbHBIC € MpeJICTaBICHHS
¢buzuku, B bHBIX 3aKOHOB | BbHBIX 3aKOHOB poOGEeITbI 00
T.4. ¢u3uky, B T.4. | QU3UKY, B T.4. | IPEJCTAaBICHUS | (yHIAaMEHTAIbH
¢buznueckue | (U3MUECKUX (buznyecKkux 00 BIX 3aKOHOB
OCHOBBI OCHOB OCHOB dbynnamenTans | (U3MKH, B T.4.
MEXaHUKH, MEXaHUKH, MEXaHUKH, HBIX 3aKOHOB bu3nyeckux
MOJICKYJISIPH | MOJIEKYJSPHO | MOJEKYJISIpHO | (pU3HKH, B T.U. OCHOB
ol pu3uku M | U QUBHKH U 1 UK 1 (hUBUIECKUX MEXaHUKH,




OIIK-1.2
Hcnonb3yer
3HaHUS
OCHOBHBIX
3aKOHOB
MaTeMaTHYECK
uxX U
€CTECTBEHHBIX
HAYK IS
pereHus
TUIIOBBIX 33724
B arpPOHOMUU U
arpoousHeca

TEPMOAVHAM | TEPMOAMHAMHU | TEPMOAMHAMU OCHOB MOJIEKYJIAPHOU
UKH, KU, KU, MEXaHMKH, bu3uKH 1
JNEKTPUYECT | JJIEKTPUYECTB | IIEKTPUYECTB | MOJIEKYJISIPHOM | TEPMOJUHAMHUKH,
Ba U au au bu3uku u AJIEKTpUYECTBA U
MarHeTusMa, | MarHeTU3Ma, | MarHeTu3Ma, | TEPMOIMHAMMK Mar"eTusma,
OIITHKH, OIITHKH, OIITHUKH, u, OIITHKH,
aTOMHOI, aTOMHOI, aTOMHOM, 3JIEKTPUYECTBA aTOMHOM,
ANCPHOU SAJICPHOU SIIEPHOMN M MarHeTu3Ma, | saepHOU PU3UKU
bu3uku s buzukn 1 bu3ukn s OIITHKH, JUISL pELLICHUS
peLeHust peleHus peleHus aTOMHOH, CTaHJIapPTHBIX
CTaHJApTHBl | CTAHJAPTHBIX | CTAHIAPTHBIX ANEPHON 3aja4 BoOaacTu
X 3a7a4 B 3a/1a4 B 3a]a4 B ¢buzuky s arpoOHOMUU U
obsactu obnactu obnactu pelIeHus arpobusHeca
arpoOHOMUU arpOHOMUU M | arpOHOMHUHU M | CTaHIAPTHBIX
u arpobusHeca | arpoOu3Heca 3a/1a4 B
arpobusHeca obnactu

arpOHOMUU U

arpoOu3Heca
Ymern: He ymeer B nenom B nenom CdopmupoBanu
UCIOJIb30BaT | UCIOJB30BaTh | YCIEIIHOE, HO | YCIIELIHOE, HO 0€ yMEHUE
b ¢byHaameHTan HE coJieprkaniee UCII0JIb30BATh
(dyHIaMeHTa | bHbIE 3aKOHBl | CHCTEMaTH4eC OTJIeNIbHbIE byHaamMeHTaIbH
JIbHBIE ¢u3uKy, B T.4. | KOE yMEHHE npo6esbl B bIE€ 3aKOHBI
3aKOHBI ¢busnyeckue UCIOJIb30BaTh YMEHUHU ¢u3uKy, B T.4.
¢u3uky, B OCHOB | (hyHIaMeHTal | HCHOJIb30BaTh ¢dusnueckue
T.4. bl MEXAHUKH, bHBIE 3aKOHBI | (yHIAMEHTAIIb OCHOBBI
¢usndeckrue | MOJEKYISIpHO | (U3MKH, B T.4. | HbIE 3aKOHbI MEXAHUKH,

OCHOB | 1 (py3UKU U ¢uznueckue | QU3MKU, B T.4. | MOJIEKYJISPHOU

bl MEXaHUKH, | TEPMOAUHAMU OCHOB ¢busnueckue bu3KuKH 1
MOJIEKYJISIPH | KH, bl MEXAHUKH, OCHOBBI | TEPMOJIMHAMUKH,
Ol (PM3UKH U | DJIEKTPUUYECTB | MOJEKYISIPHO MEXAHMKH, ANIEKTPUYECTBA U
TEpMOJUHAM | a U i QU3MKU U | MOJIEKYJISpHON MarHeTusMma,
VKU, Mar"HeTusma, TEPMOAVHAMU bu3uKH 1 OIITHKH,
AIIEKTPUYECT | ONTHUKH, KU, TEPMOANHAMUK aTOMHOH,
Ba U aTOMHOM, JJIEKTPUYECTB u, A7epHON pU3NKN
MarHeTusma, | saepHou au JJIEKTpUYECTBA JUISL pELLICHUS]
OIITHKH, buzuky 1 MarHeTusma, | MMarHeTusma, | THIOBBIX 3a]1a4 B
aTOMHOH, peleHus OIITHUKH, OIITHKH, o0nacTtu
AJIEPHON TUIIOBBIX ATOMHOM, aTOMHOM, arpOHOMMH U
bu3uKky s | 33734 B SIIEPHOU AEpHON arpobuzHeca
pereHus o0nactu bu3uky 115 bu3uky 1
THUIIOBBIX arpOHOMUU U peleHus peleHns
3aj1a4 B arpoOu3Heca TUIIOBBIX TUIOBBIX 3a7a4
oOnactu 3a]a4 B B o0J1acTH
arpOHOMUU obnactu arpOHOMHH U
u arpOHOMUU U arpobusHeca
arpoOu3Heca arpoOu3Heca




Baanern: He Bmageer B nenom B nemom VYcenenrnoe u
HaBBIKAMU HaBBIKAMU YCIICIIHOE, HO | YCIIEIIHOE, HO | CUCTEMAaTHYECKO
UCIOJIb30BaH | MCIIOJIb30BaHU HE cojiepxalee € IPUMEHEHHE
ust o cucTeMaThyec OTJeNbHBIC HaBBIKOB
dbynmamenTa | GyHmameHTan KOe poOeIbI HCIIOJIH30BaHUS
JBHBIX BHBIX 3aKOHOB | MPHUMEHEHHE npUMeHeHHs | (QyHAaMeHTalbH
3aKOHOB ¢bu3uky, B T.4. HaBBIKOB HaBBIKOB BIX 3aKOHOB
¢u3uky, B ¢u3nveckrue | MCIOJIb30BAaHM | UCTOJIB30BAaHUS | (PHU3HKH, B T.U.
T.4. OCHOBBI s dbyHIaMEHTATb buszndeckue
¢dusnueckue MEXaHUKH, (¢byHIaMeHTall | HbBIX 3aKOHOB OCHOBBI
OCHOBBI MOJICKYJISIPHO | bHBIX 3aKOHOB | (PHU3MKH, B T.U. MEXaHHKH,
MEXAHUKH, i ¢muku u | Qu3MKK, B T.4. | (U3NIECKHE MOJIEKYJISIPHOM
MOJIEKYJISIPH | TepMOAMHAMU | (U3NYECKUe OCHOBBI bu3KKU 1
oii (PU3NKH U KH, OCHOBBI MEXaHUKH, TEPMOIMHAMUKH,
TEPMOJIMHAM | 3JIEKTPUYECTB MEXaHUKH, MOJIEKYJISIPHOM | 3JEKTpUYECTBA U
UKW, au MOJIEKYJISIPHO bm3uKH 1 MarHeTu3Ma,
JJIEKTPUYECT | MarHeTu3Ma, I Qu3Mku 1 | TEPMOAMHAMMK OITHKH,
Ba U OTITHKH, TEPMOIMHAMU ", aTOMHOM,
MarHeTusMma, aTOMHOM, KW, JJIEKTPUYECTBA | SIIEPHON (pr3HKH
OIITHKH, AJIepHOI AJIEKTPUYECTB | U MarHETU3Ma, JUISL PELIEHUS
aTOMHOH, buzukn s au OTITHKH, TUTIOBBIX 337124 B
AZIepHOM peLieHus MarHeTu3ma, aTOMHOM, obnacTtu
bu3uKy 11 THUIIOBBIX OIITHKH, STCPHOM arpOHOMUU H
peLIeHus 3ajiay B aTOMHOH, ¢busuku s arpobuzHeca
THUTIOBBIX obmactu STEPHOM pemeHus
3aj1a4 B arpoOHOMHUU M | (PU3MKM JUI1 | TUIOBBIX 337134
obnactu arpoOu3Heca peleHus B o0nactu
arpoOHOMMUHU TUIIOBBIX arpoOHOMUU U
u 3a/1a4 B arpobusHeca
arpobusHeca oOnactu

arpoOHOMUU H

arpobusHeca

Onucanue MWKaabl OLCHUBaHU

1. OueHka «HEyAOBIETBOPUTEIBHO» CTABUTCS CTYIEHTY, HE OBJAJEBIIEMY HU OJHHUM W3
AIIEMEHTOB KOMIIETEHIIMH, T.€. OOHAPYKUBLIEMY CYIIECTBEHHbIE MPOOENbl B 3HAHUU OCHOBHOI'O
IPOTrPaMMHOT0 MaTepuala Mo AUCUUIUIMHE (IPAKTHUKE), TOMYCTUBIIEMY IPUHIUIHATIbHbBIE OIINOKH
[P IPUMEHEHUH TEOPETUUECKUX 3HAHUN, KOTOPBIE HE MO3BOJISIOT €MY MPOJOJIKUTH O0yUeHHE UITU
OPUCTYIUTh K TPAKTUUYECKOM JeATeTbHOCTH Oe3 JOMOJHUTEIbHOM MOATOTOBKM MO JaHHOM
JVCLATIIINHE.

2. OneHka «yIOBJIETBOPUTEIBHO» CTAaBUTCS CTYIEHTY, OBJAJAEBIIEMY JJIEMEHTaMU
KOMIIETEHIINM <«3HaTh», T.€. IPOSBUBIIEMY 3HAHUS OCHOBHOIO IPOTPAMMHOIO MaTepHaia Io
JUCLHUIUIMHE (IIPAaKTHKE) B 00beMe, HeOOXOAUMOM JUIs TOCIEAYIOEro 00y4eHusl U MpeaCcTos el
IIPAaKTUYECKOW JESITENBHOCTH, 3HAaKOMOMY C OCHOBHOM PEKOMEHIOBAaHHOM JMTEPATYPOH,
JIOMYCTUBIIEMY HETOYHOCTH B OTBETE Ha 3K3aMEHE, HO B OCHOBHOM 00JIaJjatoIeMy He00X0AUMbIMU
3HAHUAMU ISl UX YCTPAHEHHUsI IPU KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OneHka «XopoIlo» CTaBUTCS CTYAEHTY, OBJIAJECBIIEMY 3JIEMEHTAMH KOMIIETEHLIUHU «3HATh» U
«yMETb», IPOSIBUBIIEMY IOJHOE 3HAHHE NMPOTrPaMMHOI0 MaTepuana Mo JUCLUILIMHE (MIPaKTHKE),
OCBOMBIIIEMY OCHOBHYIO PEKOMEHJOBAHHYIO JIUTEPATYPY, OOHAPYKHUBILIEMY CTaOMIIBHBIA XapaKTep
3HAaHUM M yMEHHUI U COCOOHOMY K MX CaMOCTOSATEIbHOMY IMPUMEHEHHMIO U OOHOBJICHHMIO B XOJ€
MOCJEIYIONIEr0 00y4eHUs M MPAKTUYECKON JAeATEIbHOCTH.



4. OneHka «OTIMYHO» CTABUTCS CTYACHTY, OBJIAJIEBLUIEMY 3JIEMEHTAMU KOMIIETEHLIUU «3HATh»,
«YMETb» M «BJIAJCThb», INPOSBUBIIEMY BCECTOPOHHME M INIyOOKHE 3HAHUSA IPOrPaMMHOIO
MaTepuaia 1o JUCHUIUIMHE (IIPaKTUKE), OCBOUBILIEMY OCHOBHYIO U JIONIOJIHUTENBHYIO JINTEPATYDY,
OOHapyKUBIIEMY TBOPYECKHE CHOCOOHOCTM B IOHUMAHUHU, MW3JIOKEHUM U IPAKTUYECKOM
UCIIOJIb30BAHUH YCBOCHHBIX 3HAHUM.

5. OumeHKa «3auyTe€HO» COOTBETCTBYET KPUTEPUSAM OLEHOK OT  «OTIMYHO»  JI0
«YZOBJIETBOPUTEIILHO.

6. OneHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYAOBIETBOPUTEILHON.

3. TUHNOBBIE KOHTPOJIBHBIE 3AJAHUA WJIN HWHBIE MATEPHUAJIbBI,
HEOBXOJMUMBIE JJIs1 OIEHKHA 3HAHI/Ifl, YMEHI/Ifl, HABBIKOB U (MJIN) OIIBITA
JAEATEJBHOCTHU, XAPAKTEPN3YIOIIUX 3TAIIbI OOPMHUPOBAHUA
KOMHETEHHI/Iﬁ B ITPOLIECCE OCBOEHMUA OBPA3OBATEJBHOMN MPOI'PAMMBI
Tabmuna 3.1 — TumoBbIe KOHTPOJIBHBIC 3a/IaHUS COOTHECCHHBIE C WHIAMKATOPAMH JTOCTHIKEHUS
KOMIIETEHIINI

NHaukaTop AOCTHIKEHUS KOMITIETCHITIH No 3ayanuii (BorpocoB, OMIIETOB, TECTOB U TI. )
JUUISl OLICHKHU PE3YJIbTaTOB 00y4YEHUs 110
COOTHECEHHOMY MHANKATOPY JOCTHKEHUS
KOMIICTCHIINH

OIIK-1.1 JIeMmoHCTpUpYET 3HAHHE OCHOBHBIX Mexanuka: Bonpocsl — 6,9,12,21,25,26

3aKOHOB MaTeMaTHYECKUX U €CTECTBCHHBIX TepMoauHaMUKA B MOJICKYJIIpHas (U3HKA:

HayK, HEOOXOIUMBIX JUIS PEIICHUS TUTIOBBIX Bompockl — 2-5,10,13,21

3a/1a4 B 00JIaCTH arpOHOMHH U arpodu3Heca DJIEKTPOMAarHeTU3M: BOIPOCHI: BOIPOCHI —

OIIK-1.2 Vcnonb3yeT 3HaHUSI OCHOBHBIX 1,14,15,21,22

3aKOHOB MaTeMaTHYECKUX U €CTECTBECHHBIX DIEeKTPOMArHUTHEIC KOJICOAHMS 1 BOJIHEI:

HayK JIJIS pellieHus] TUIIOBBIX 3a7ad B 00macTu | Bompockl — 1,12

arpOHOMUU U arpobu3Heca Onruka: Bonpock — 2,14,15,19

3.2. Bonmpocs! AJ151 CAMOKOHTPOJISI ¥ MOATOTOBKH K NMPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHUKA (1 kypc, 2 cemecTp)

1. ®wusuka u ee CBA3b C IPYTUMH CIIEHUAIBHOCTSAMH.

2. KuHematuka, ee OCHOBHbIE NOHATUA. CpeHsAs U MTHOBEHHAs! CKOPOCTH U YCKOPEHHSI.

3. HopmanbHOe M TaHT€HIMAIbHOE YCKOPEHHMS U ONHCAHME C HX IOMOILNBIO JPYrue BHJbI
JBUKECHUSI.

4. BpamarenpHoe BW)XXEHHE. YTIJIOBas CKOPOCTh M YINIOBO€ YycKopeHue. CBs3b MEXIy
JMHENHBIMU U YTJIOBBIMU BEIMUYNHAMMU.

Kunemaruka tBepaoro Tena. Jlunamuka nocrynatenbHoro apuwxkenus. Cuna. Macca.

3akonbsl HproToHa.

3aMKHyTasi MEXaHUYECKasi CUCTEMA. 3aKOH COXPAHEHUSI UMITYJIbCA.

Ientp macc.

9. JluHamuka BpamaTeabHOrO ABUKEHHUS. MOMEHT CHJIBI.

10. MowmenT unepuuu. Teopema LITeitHepa.

11. MomeHT nmnymbca.

12. OcHOBHOE ypaBHEHHE JMHAMUKHM BpALIATEIbHOIO JBMKEHHUS. 3aKOH COXpPAaHEHHs] MOMEHTa
HMITYJIbCA.

13. I'naBHBIE OCH MOMEHTA HHEPLUMHU. | MpocKoI.

14. Duepruss u pabora. Pabota mpu mocrymatenbHOM IBIKEHHH. PaboTa mpu BpamateabHOM
JBUKECHHH.

15. Kunetuueckasi sHEprusl.
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16. Teopema 0 KHHETUYECKOIN SHEPTUN.

17. Teopema Kenura.

18. Cunosoe nosne. KoncepBarusHbsle cuiibl. [loTeHIManbHas 3Heprusl.

19. TlorennumanbpHas sHEPTUS 1eHOPMUPOBAHHON MPYKUHBI.

20. I'paBuTalniioHHas NOTEHLMAIbHAS SHEPTUS.

21. 3aKoH COXpaHEHU MEXAaHUYECKOU SHEPTUH.

22. Npunnun otHOocuTenbHOCTH [ammmes. IlpeoOpazoBanusi [amunes. @opmyna cloKeHUS
CKOpOCTEH. Y CKOpEHHE.

23. IlocrynaTel cnenualbHON Teopun oTHocuTenbHOCTH. IIpeoOpazoBanus Jlopenua. CnencrBus
npeobpazoBanus JlopeHua.

24. DyeMeHTBI PeATUBUCTCKON JUHAMUKH. B3aMOCBSI3b MEXy SHEPTHEH U MacCOu.

25. 3akoH BcemupHoro tarorenus. Bec. HeBecoMocTs.

26. 3akousl Kemnepa.

27. UckyccTBeHHble ciyTHUKY 3emiu. KocMuueckue CKkOpoCTH.

28. PeaxtuBHOE nBMXKEHUE. YpaBHEHUE Merepckoro.

29. 3agaun L{uoakoBckoro.

30. AOCOJIIOTHO yIIpyroe u abCONIOTHO HEYIIPYro€ CTOJKHOBEHUS.

31. Cuina tpenus. Tpenue nokosi. TpeHue CKOJIbKEHHUE

2. TEPMOJIUHAMMUKA U MOJIEKYJ/ISAPHASI ®U3UKA (1 kypc, 2 cemecTp).

1. OcHoBbI MOJIEKyIsIpHOH pu3uku. AToM. Temmeparypa.

2. Wpeanwhslii ra3. 3akonsl boins-Mapuortra, I'eii-JItoccaka, [lapns. YpaBuenue MenzeneeBa —
Knaneiipona.

OCHOBHBIE YPaBHEHUS MOJIEKYJISIPHO-KUHETHUECKOW TEOPHH.

®uznyeckuil cMbica Temneparypbl. Yucno ABoranpo. 3akoH JlanbToHa.

PaBHOMEpHOE pacripeielieHne SHEPTHH 10 CTEMEeHIM CBOOOIbI MOJIEKYI.

BHyTpeHHss SHEprusi CUCTEMBI.

[Tponeccrl nepenoca: nuddysus,, BHyTpeHHEE TpEHHUE, TETIONPOBOIHOCTb.

. Cratuctuueckue 3akoHbl. PacripeneneHue MOJEKYJ MO CKOPOCTAM. 3aKOH pacrpeaeieHus
Makcsea.

9. MW3mepenue ckopocteit monexyn. OnbiT HITepHa.

10. 3akon pacnpenenenuss bonbumana. Yucio ABoraznpo. 3akoH pacnpeneneHus Makcsesuia-
bonpmana.

11. bapomerpuueckas ¢popmyia.

12. Jlnuna cBoboaHoro mpobera Mmoisekyn. Koapouuuents: nudpdysnn, BHYTPEHHEro TpeHU,
TEIIONPOBOAHOCTH.

13. Temnno u padota. 1 3aKOH TEpPMOJIUHAMHUKH.

14. Pabora pacimmpenus rasa.

15. MNzoxopuueckwuii mporecc. M3obapuueckuii mporecc. Ypasuenue P. Maiiepa.

16. N3oTtepmuyeckuil mpouecc.

17. Annabatudeckuii mpomecc. Ypasuenue [lyaccona.

18. Ilonutnueckue mporecc.

19. PaBHOBecHBIE U HEpaBHOBECHBIE TIporiecchbl. OOpaTuMbie U HEOOPATUMBIE TPOIECCHI.

20. Kpyrosble mpoiiecchbl.

21. Iwukn Kapnuo. KIIJI nukna Kapno.

22. JIBuratesb BHYTPEHHEIO CrOpaHUs. X0JIOAUIbHUKN. HarpeBaTenbHble HaCOCHI.

23. II 3aKk0H TepMOJMHAMUKHU.

24. DHTpomnus U TEPMOJNHAMUYECKasi BEPOSITHOCTb.

25. BpruucrieHue SHTPONUM JI PA3TMYHBIX MPOIECCOB.

26. PeanbHbll ra3bl.

27. Teopernueckue U30TEPMbI PEATILHOTO rasa.
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28. DKCIepUMEHTANbHBIE HW30TEPMbl peagbHOro rasza. IlepechllleHHBII Nap U Imeperperas
AKHUJIKOCTb.

29. BHyTpeHHSs 3HEpIUsl peajlbHOIo Trasa.

30. Dddext Ixoynsa-Tomcona. CkmKeHHE rasa.

3. 9JIEKTPUYECTBO U MAT'HETH3M (2 kypc, 1 cemecTp)

1. Onexrpuueckuii 3apsa. CpolicTBa 3apsa0B. 3akoH KynoHa.

2. HanpspkeHHOCTb  3JIEKTPUYECKOro Iojisi  (TOYeYHBbIM 3apsii, NPOBOJAHMK, OeCKOHEeYHas
IUIOCKOCTB, chepa). [IpuHIHIT Cynepno3uInu EKTPUIECKHUX TTOJIEH.

3. Tlotok BekTopa 3ekTpudeckod nHAYKIMU. Teopema OcTtporpaackoro-I"aycca.

4. Pabora, coBepuiaemas IpU IMEPEMEIICHUN 3JIEKTPUUECKOTO 3apsifa B 3JIEKTPOCTATUYECKOM
nosie. [ToreHnual 3eKTpocTaTu4ecKoro mos.

5.  CB43b MeXIy NOTEHLIMAJIOM U HaNPSKEHHOCTHI0. DKBUIIOTEHLIMAIbHBIE TIOBEPXHOCTH.

6. HneanbHble IPOBOJHUKH B 3JIEKTPUUYECKOM I10JI€. DIEKTPUUECKAs 3alUTa.

7. OnexkTpuyeckas  €MKOCTb  yeauHeHHoro  mpoBoiHuka.  Kowpgencaropsl.  EMKkocTh
KOHJICHCATOPOB.

8. DOHeprus 3apsHyKEHHOIO TPOBOJHMKA U DOHEprus KoHjeHcaTopa. IlnoTHocTh 3Heprum
JIEKTPUYECKOTO MOJIS.

9. Jlusnextpuku B 3nekTpuueckoM nodje. [lonspHbie u HenossgpHble nudnekTpuku. [lonspuzanus
JUDIIEKTPUKOB.

10. CBoboanble U cBsA3aHHbIE 3apsjabl. OTHOCHUTENbHAs IUAJIEKTPUYECKAs MPOHULAEMOCTb U
JURJIEKTPUYECKasi BOCIPUMMYNBOCTD BEIECTBA. JIEKTPETHI.

11. Cerneroanextpuku. [Ibe303mekTprueckuii 3¢ hext. DHeprus NOIIPU30BAHHOTO TUIIEKTPUKA.
12. Dnekrpuueckuii Tok. Cuna toka. [ImoTHOCTB TOKA.

13. VYcnosus cymectBoBanus Toka. Ctoponnue cuibl. JJ]C uctouyHnka Toka.

14. O6006meHHsbIif 3akoH OMa ans yyacTka 1enu. 3akoH Oma uis ydacTka nenu. 3akoH Oma Juist
3aMKHYTOM IIEIH.

15. 3akon Oma B auddepenunanshoit popme. 3akon J[xoynsa-Jlenna. 3akon Jlxoyns-Jlenna B
muddepeHranbHoM Gopme.

16. Pa3perBnennsle nenu. [IpaBuna Kupxroga.

17. KoHTtakTHas pa3HOCTh MOTeHIHANIOB. TepmoanexkTpuueckue sisnenus. Tepmo DJIC.

18. 3akonsl anexrponusa dapanes. IaeKTpUUeCcKas IPOBOAUMOCTD )KUIKOCTEH.

19. OnextponpoBoaHOCTh Tra3oB. HecamocrositenbHbli Tra3oBblii  paspsa. CaMoCTOSTENbHbIN
ra3oBbId pasps.

20. MarnuTtHOoe nojie. JINHUM MarHUTHON WHIYKITUH.

21. 3akoH Amnepa.

22. MarauTHOe 1oJjie TOCTOSIHHOTO ToKa. 3akoH brno-Capapa-Jlamraca.

23. MarHuTHOE 1oJie IPSIMOJIMHENHOTO IPOBOJAHUKA C TOKOM, KpYTOBOT'O TOKA, COJICHOUA.

24. Cwuna B3auMOJEHCTBUA JBYX MPSMOIMHENHBIX TIPOBOIHUKOB C TOKOM.

25. 3aKOH IOJIHOTO TOKA.

26. Pabora, coBepiiaemMasi Ipu MepeMeleHud MPOBOIHUKA C TOKOM B MarHUTHOM II0JI€.

27. JIBUKeHUE 3apsHKEHHBIX 4acTULl B MarHUTHOM nosie. Cuna Jlopenna.

28. Dddext Xomna.

4. QJJIEKTPOMATHETU3M. KOJIEBAHUSA U BOJIHBI (2 kypc, 1 cemectp).

1. DnekTpoMarHuUTHas MHIYKIUS.

2. DJEKTPUYECKHUU TOK B BUTKE, IBHXKYIIEMCS B OJJHOPOIHOM MarHMTHOM IIOJIE.

3. JSIBneHue CAMOUHIYKLIHH.

4. Tox B LIeNU NP €€ 3aMbIKAaHUU U Pa3MbIKaHHH.

5. Bzaummuas unaykuus. Tpanchopmarop.

6. DHeprus MarHUTHOTO TOJIS AIEKTPUUECKOTO TOKA.

7. MarauTHble MOMEHTHI 3JIEKTPOHOB U aTOMOB. ATOM B MarHuTHOM noJie. Teopema Jlapmopa.



8. JluamarHeTuku B OJJHOPOJIHOM MarHUTHOM IIOJI€.

9. Ilapamarsetuku B OZHOPOJHOM MarHUTHOM IOJI€.

10. MarnuTHOE 110JI€ B BEILIECTBE.

11. deppomarueTusm.

12. VYpaBuenus Makcaemia.

13. T'apmonuyeckue kosjedarenbHble ABWKEHHE (ympyras MOpyXuHa, (GU3MYECKUH MAasTHUK,
MaTEMaTUYECKUN MasiTHUK).

14. CnoxeHue rapMOHUYECKUX KOJIeOaHMid, HalpaBJIEHHbBIX BIOJIb OJTHOM TPSIMOM.

15. CnoxeHue B3aMMHO MEPIIEHAUKYISAPHBIX KOJIEOaHHIA.

16. 3aryxaromue KojaeOaHusl.

17. BeIHYXJIECHHBIC KOJICOAHHUS.

18. KonebarenbHbIN KOHTYP.

19. Hesaryxaromue 3JeKTpOMarHUTHBIE KOJICOaHUSI.

20. 3aryxarolue 3JIeKTPOMarHUTHBIE KOJIeOaHMUsI.

21. BBIHYXJICHHBIC YJICKTPOMArHUTHBIE KOJICOAHHUS

22. BonHOBBIE TMpoliecchl B ymnpyroi cpene. IIpomonbHble U momepeuHble BONHBL. CKOPOCTh
pacnpocTpaHEHHs YIPYTHX BOJIH.

23. VpaBHeHue Oerymieil BoiaHbL. JHeprusi BonHbl. JuddepeHuunanbHoe ypaBHEHHE BOJIHOBOIO
JIBIDKCHHSL.

24. DaexTpOMarHUTHbIE BOJIHBI. HEeKOTOpbIE CBOWMCTBA AJIEKTPOMArHUTHBIX BOJIH.

25. W3znyuyeHue 371€KTPOMAarHUTHBIX BOJIH.

26. Ilkana 3JIEeKTPOMarHUTHBIX BOJIH.

5. OOTHUKA.(2 kypc, 2 cemecTp)

1. BosnHOBas U KBaHTOBAsl TEOPHUS CBETA.

2. 3aKkOHBl OTpakeHHs M IpeiromiieHus cBera. 3akoH CHemnumyca. [lonmHoe BHyTpeHHee
OTpakeHHE CBETA.

I'eomeTprueckas onruka.

OnTuueckue npudopsl: pepakToMeTp, BOJOKOHHAS ONTHUKA, CTEKIITHHAS IpU3Ma.

Tonkue nuH3bl. MUKpPOCKOII.

WnTepdepennus ceera. UuTepdepeHius cBeta 1 KOrepeHTHOCTb.

. CnocoObl HabmoeHust uHTepdepeHunn ceera: onbIT FOHra, 6usepkana dpenens, Ounpusma
Openes.

8. MutepdepeHIys cBeTa B TOHKHMX IJICHKAX.

9. MHurepdepomerpsl. [IpocBeTnieHne ONTHKH.

10. dudpakuus ceera. [Ipunuun I'toiirenca-dpenens.

11. Meton 30H @peHens.

12. ndpakunonHas pemierka. Judppakuns peHTT€HOBCKHX JIy4yei.

13. Tlousartue o rojorpaduu.

14. Ilonspusanus ceera. ECTeCTBEHHBIN U NOJISIpU30BaHHBINA CBET. 3akoH Maittoca.

15. Tonspuszanus npu OTpaxe€HUM U IpesloMIIeHNH. 3akoH bprocTepa.

16. Ilonspusanus npu ABOWHOM JydenperaoMieHus. FIcKyccTBEHHOE JBOIHOE JIy4enpeIoMIICHHE.
17. Bpamienue miocKocTy noyisipu3anui. EcTecTBeHHOE BpalleHue.

18. Jlucnepcus ceera. HopmanbHast 1 aHOMallbHask AUCIIEPCHUH.

19. Tlormomenwue cBeta. 3akoH byrepa-JlamGepTta. 3akon byrepa-JlamGepra-beepa.

20. Paccesnue cera. 3akoH Panes.

21. Ckopoctb cBeta. OnbIT @uzo. OnsIT MaiikenbcoHa.
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6. OCHOBbI ATOMHOM U SIIEPHON ®U3UKH (2 kype, 2 cemecTp)

1. TenmoBoe mznmydenue. A6comoTHO uepHoe Teno. 3akoHbl Kupxroda, Credpana-bonbumana u
Buna. Ontudeckasi mupoMeTpusl.

2. ®opmyna Panes-/xunca. @opmyna Buna. I'unoresa cBetoBbix kBaHToB. @opmyina [Inanka.



3. ®orospdexr. OcHoBHBIE 3aKOHBI (oTodPPexTa. YpaBHeHue DitHmTeriHa. DOTOIIEMEHTH U
UX IPUMEHEHHE.

4. Hwmnynsc dorona. [aBnenne cBera. dpdexr Komnrona. Oneit bore.

5.  CnekTtpsl aTOMOB BojiopoAa. JInHeiuaTeie, IOJI0CaThIE, CIUIOIIHBIE CTIEKTPHI.

6. Mogemu crpoenusi atoma. OnbiTel Pesepdopna. Iloctymarer bopa. O0bscHeHHE CHEKTPOB
aToMa BOJIOpoJa.

7.  KopnyckynsipHO-BOJHOBAas puposa  CBeTa. KopnyckynsipHo-BosiHOBast npupoja
MarepualibHbIX yacTull. Bonnsl ne bpoitns. J{nrna Bosnsl e bpois.

8. VYpasuenue Ulpeaunrepa. Ctaructuueckoe TOJIKOBaHUE BOJH Jie bpoiis.

9. CooTtHoieHue HeonpeaeneHHocTel [ eizenoepra.

10. MuxkpoyacTuiia B 0JHOMEPHON MOTEHIMAIBHON siMe. KBaHTOBaHUE 3HEPTUHU MUKPOYACTHUIIBL.
11. Atom Bogopona. KBantoBsie uncina o teopuu Llpenunrepa.

12. Cnun snextpona. [lpunnun 3anpera [aymnu.

13. Onucanue COCTOSHHUS aTOMOB C TOMOIIbIO KBaHTOBBIX uwucen. llepmonuueckas cucrema
2JIeMEHTOB Menerneesa.

14. Mogenu KBaHTOBOI (PU3UKU TBEPIOTO Tela. TUIBI KPUCTATITUYECKUX PEIIETOK.

15. Tlonarue o ¢ononax. TemmoemkocTs KpuctauioB. 3akoH Jlromonra m Iltu. TermoeMKoCTh
KPHUCTAIIJIOB MPH HU3KUX U BBICOKHX TEMIIepaTypax.

16. DneMeHTbl, 30HHOW TEOpUHU. DHEPreTUYECKUE 30HbI B KpucTaiie. BanenTHas, 3anpemieHHas u
CBOOOHBIE 30HBI B KPUCTAJLIE.

17. 3anosiHeHUE 30HHBIX YPOBHEW B METaJUIaX, MOJIYIPOBOJHUKAX M JAUDJIEKTPUKAX MPU Pa3HBIX
TeMIepaTypax.

18. KoHTakTHast pa3HOCTb IOTEHIMATIOB. Y CIIEXH COBPEMEHHOM MOITYIIPOBOAHUKOBON TEXHUKHU.

19. Tlonsatue o coOCTBEHHOH U MPUMECHOMN MPOBOIUMOCTH MOIYIIPOBOTHUKOB.

20. CoctaB U cTpoeHHE aTOMHOTO sapa. HykioHbl, 3apsa, pasMep M Macca aTOMHOTO Sfpa.
MaccoBoe u 3apsaoBoe uncia. [Ipupona snepubix cui. Jledhekt macchl ¥ SHEPTUs CBSI3U SIEP.

21. PagnoakTuBHOCTh. Buabl paavoakTHMBHOrO pacnaja W H3JydeHud (a—,[f—, y —HU3MEHEHNUs
aToMHoro sipa). [locTosiHHas 1 nepuos noaypacnana.

22. SlnepHble peakMu U 3aKOHBI cCOXpaHeHus. Peakuus nenenus sapa. Llennas peakuus geneHus.
IlonsATHE O ANEPHON DHEPTETUKE.

23. Peakuus cuHTe3a aTOMHBIX siep. [Ipobiema ynpaBiiseMbIX TEPMOSIEPHBIX pEaKIuil.

24. DrneMeHTapHbBIC YaCTUIIBI U UX KJIacCU(UKAIIHS.

3.3. BapuanTsl 3a1a4 1J151 HHAMBHUAYAJIbHOIO0 3aJaHUSL M CAMOCTOSATEJIbHOM PadOThI

1. MEXAHHUKA (1 kypc, 2 cemecTp)

1. 3aBHCHMOCTb MPOIJIEHHOTO TEJIOM MYTH S OT BpEMEHH t 1aéTcs ypaBHeHueM S = A+ Bt +Ct?,
rme A=3m, B=2m/c u C=1w/c* . Haiitu CpellHee YCKOpPEHHUE Tena 3a MEpPBYIO, BTOPYIO,
TPETHIO CEKYH/IbI €TO JIBUKCHUSI.

2. Kamenp OpolieH B TOpH30HTaIbHOM HampasieHud. Yepe3 0,5 ¢ mocie Havana JBMKEHUS
YHUCIIEHHOE 3Hau€HUE CKOPOCTH KaMHs cTajo B 1,5 pas3a Oousbliie €ero HayaJlbHOH CKOPOCTH.
Haiitn HauanbHy10 CKOpOCTh KaMHs1. CONPOTHUBIIEHHE BO3AyXa HE YUUTHIBATh.

3. Haiitu paamyc Bpallaromero Koseca, €Clid W3BECTHO, YTO JIMHEWHas CKOpOCTh V; TOYKH
nexanie Ha obojae, B 2,5 paza Oolblie JIMHEHHOW cKOopocTH V, TOUKH, Jexaleld Ha 5 cMm
OJIKe K OcH KoJeca.

4. Koneco pamuycom R =0.1m Bpamaercs Tak, 4TO 3aBUCUMOCTh yIjla TMOBOpPOTa pajnyca OT
BPEMEHH JlaeTCsi ypaBHeHHeM ¢ =A+Bt+Ct’, rne B=2pan/c u C=1pay/c’ s Touek,
Jexanmx Ha 00oje Koseca, HAWTH yepe3 2¢ Moclie Havana ABM)KCHUS CIIETYIOIINE BEJIUYUHBI:
1)yriaoByro cCKOpoCTb, 2) JUHEHHYIO CKOpPOCTb, 3) YIJIOBOE YCKOpEHME, 4) TaHT€HLHAIbHOE
YCKOpEHUE, 5) HOpMallbHOE YCKOPEHUE.



10.

11.

12.

13.

Teno maccoit 0,5 Kr ABMXKETCA NPSMOJIMHENHO, MPUYEM 3aBUCUMOCTb IPONIEHHOIO TEIOM

myTH S OT BpeMeHH ¢ 1aéres ypaBHeHneM S = A—Bt+Ct> —Dr’, rne C=5wm/c’ u D =1wm/c’.
HaiiTn BenuurHy CUIbl, IEMCTBYIONICH HA TEJIO B KOHIIE IEPBOM CEKYHIbI IBUYKEHUS.

Teno Becom 49 H ypapsiercss 0 HenmoaBMXHOE Teno Maccoil 25 kr. Kunernueckast sHeprus
CUCTEMBbI 3THUX JIBYX TeJ HEMOCPEACTBEHHO Mocie yaapa craia paBHa S5/k. Cuutas ymap
LHEHTPAIbHBIM U HEYNIPYTUM, HAUTH KMHETHYECKYIO SHEPTHUIO0 MEPBOro Teja 10 yaapa.

Haiiti paboTy, KOTOPYIO HaJ0 COBEPUINTH, YTOOBI CKaTh MpYyxkUHY Ha 20 cM, €cliu U3BECTHO,
4TO CWJIa MPOMOpPIUOHAIbHA JegopManuu U moxa jaedcTBueM cuibl B 29,4H mpyxuna
cxuMaercs Ha lewm.

Haiit 3aBUCUMOCTH YCKOPEHHS CHJIBI TSXKECTH OT BBICOTBHI HaJ MOBEpXHOCThIO 3emuin. Ha
KaKoW BBICOTE YCKOPEHHE CHJIBI TSKECTH COCTaBisieT 25% OT yCKOpEHHUsl CHJIbI TSXKECTH Ha
MIOBEPXHOCTU 3€MJIH.

Ha 6apaban paguycom R=0,5M HamoTaH mHyp, K KOHIy KOTOpOTo npuBs3aH rpy3 P;= 98 H.
Haiitu MomeHT mHeprum OapabaHa, eClM HW3BECTHO, YTO T'Py3 OMYCKACTCS C YCKOPCHHEM
a=2,04 m/c’.

Mennbiit map paguycom R =10 cM Bpaimaercsi co CKOpOCTbIO, COOTBETCTBYIOIIEH v =2 00/c,
BOKPYI' OCH, Tpoxojsmei uepe3 ero meHtp. Kakyioo paboTy HamZO COBEPIIMTH, UYTOOBI
YBEJIMYUTH YTIIOBYIO CKOPOCTh BpalIeHHUsI 11apa BABOE?

MaxoBoe KOJIECO HAYMHAET BPAIATHCS C OCTOSHHBIM YIJIOBBIM yckopenueM & = 0.5 pax/c’ u
yepes £, =15 ¢ mocie Havana ABMKEHUS IPUOOPETAET MOMEHT KOJIMYECTBA JBHKEHUS, PAaBHBIN

2 o
L=735kr M"/c. HallTu KMHETHYECKYI0 3HEprHI0 Koyieca uepe3 f, =20c mocie Hayana

BpalLCHUS.
OnHOPOJHBIN CTEP)KEHb COBEPIIAET Mayble KoJieOaHWs B BEPTUKAJIBHOW IJIOCKOCTH OKOJIO
TOPU30HTAILHOM OCH, MPOXOoJsIneil dyepe3 ero BepxHuil koned. Jmmna crepxkus | =0.5wm.
Haiitu nepuon koneGaHust CTepxKHSI.

OO6pyu nuamerpom 56,5 cM BUCHUT Ha I'BO3JIe, BOUTOM B CTEHY, M COBEpIIAET MaJible KojeOaHHs
B IJIOCKOCTH MapaJiiesibHON cTeHe. HalTu mepuo1 »Tux kosieGaHui.

2. TEPMOAUHAMUKA U MOJIEKYJISIPHAS ®U3UKA (1 kypc, 2 cemecTp)

1.

2.
3.

Haiitn maccy cepnucroro rasa (SO,), 3anumaromiero o0seM 251 mpu temmeparype 27 °Cu
naBieHun 760 MM pT. CT.

Hality maoTHOCTE BOJOPOAA IPU TEMIIEpaType 15°C u maBnesnu B 730 Mm pT.CT.

Haiit umcio MonekynT Bogopoxa B leM®, ecin naBinenne paBHO 200MM PT.CT., a CPEHSS
KBaJIpaTHYHasi CKOPOCTh €T0 MOJIEKYJI MPU JIaHHBIX ycIoBUsAX paBHa 2400 m/c.

UeMy paBHA SHEPrUs TEILIOBOro arkeHms 20 T kuciopoxa mpu Temmeparype 10°C? Kaxas
4acTh ATOM AHEPrUU MPUXOAMUTCS HA JOJIIO MOCTYMATEIbHOIO JBM)KEHHUS M Kakas 4acThb Ha
JIOJTKO BPAIIAaTeIbHOTO?

HeoOxomgumo cxathb 102m° BO31yxa N0 00béMa B 2- 10°m°. Kak BBITOJHEE €r0 CKUMATh:
aarabaTU4YEeCKH UM U30TEPMUUECKH?

WneanpHas TeruioBas mMammna pabotaer no mukiny Kapro. Ipu stom 80% Ttemnna, moixydaeMoro
OT HarpeBaTeins, Iepenaércs XoJoAuIbHUKY. KonnyecTBo Temja, mOJy4yaeMoro ot
Harpesatens, paBHo 1,5 kkan. Haiitu: 1) K.IL . uukina, 2) paboTy, COBEpIIEHHYIO TP TOTHOM
10709 (X

WneanpHas X0JI0auIbHAS MallliHa, paboTarolias no ooparnomy nukiy KapHo, mepeaaer Termio
OT XOJIOOWIBHUKA C BOJOW IIpH TeEMIepaType 0°C KUISATWIBHUKY C BOJOM TIpH
TeMnepaTypeIOOOC. Kakoe xomuyecTBO BOJBI HYKHO 3aMOPO3HUTH B XOJOJWUIBHUKE, YTOOBI
MpEeBPaTUTH B TIapl KT BOJBI B KUTIATUILHUKE?

HaiitTu n3aMeHneHus SHTPOINUY MpH nepexoie 8 T Kucuopoaa ot oobéma B 10 11 mpu remnepaType
80° C k 00béMy B 40 11 mpu TemriepaType 300°C.

Haiitu u3meHeHus SHTpONUMU Npu K300apuuecKkoM pacmupeHuu 8 r remus ot V=10 n go
00Béma V=25 1.



10.

Kakyro Temmepatypy uMeroT 3,5T KHUCI0poa, 3aHUMaromero oosém 90 oM’ IIPY J1aBJIEHUU B 28
at™.? ['a3 paccMmarpuBath Kak 1) uaeanbHbId, 2) peabHBIN.

3. QJIEKTPUYECTBO (2 kypec, 1 cemecTp)

1.

2.

10.

11.

12.

13.

14.

15.

Bo ckonbko pa3 cuia HbIOTOHOBCKOT'O IPUTSKEHUS MEXKIY IBYMSI IIPOTOHAMU MEHBLIE CHUJIBI
UX KyJIOHOBCKOT'O OTTaJIKUBaHUA? 3apsii IPOTOHA YMCICHHO PaBEeH 3apsay JIEKTPOHA.

JIBa OMHAKOBBIX METANIMYECKUX 3apsKEHHBIX I1apuka BecoM 1,96 H kaxawlii Haxoautces Ha
HEKOTOPOM PacCTOSIHUU ApYr OT Apyra. Haitu 3apsii mapukoB, eciii U3BECTHO, YTO Ha 3TOM
pPacCTOSHUU HX JJIEKTPOCTATUYECKas OSHEPrusi B MWUIMOH pa3 OoJbllleé HMX B3aMMHOM
I'PaBUTALIMOHHOMN SHEPIHH.

PaccTosiHiE MEXKTy JIBYMs TOYEUHBIMHU 3apsaamu ¢, = 7.5-10°Knu g, =—14.7-10~° Kx1 pasno

5 cm. Halitu HanpsKeHHOCTh 3JIEKTPUYECKOTO MOJs B TOUKE, HAXOAIICICS Ha pacCTOSHUU 3
CM OT IIOJIOKUTENBHOIO 3apsiia U 4 cM OT OTPULIATENILHOTO 3apsija.

OnpejienTh HANPSKEHHOCTh 3JIEKTPMYECKOTO MONs Ha paccTosHud  2-10° oM or
OJIHOBAJICHTHOT'O MOHA. 3apsii MOHA CYUTATH TOUCUHBIM.

B minockoM TOpPU30HTaIbHO PACIOIOKEHHOM KOHAEHCATOpE 3apsKEHHas Karellbka pPTYTH
HAXOJUTCSI B PaBHOBECHUU MPU HANPSHKEHHOCTH 3nekTpuueckoro nosst E =600 B/cm. 3apsia
kanu pased 8-107" K. Haiitu paguyc karmm.

Ha kakoe paccrostHre MOTYT cOMM3UTHCS J1BA AIEKTPOHA, €CJIM OHU JBUXKYTCS HABCTpeUy ApPYT
JIpYry C OTHOCUTEJIBHOW CKOPOCThIO, PABHOM 10® cm/cex?

Kakas coBepmaercss paboTa NpM IepeHeceHMM TodeuHoro 3apsga B 2-10°Kn w3
0OECKOHEYHOCTH B TOUKY, HAXOJIAIIYIOCS Ha PACCTOSIHUM 1 CM OT MOBEPXHOCTH IlIapa paguycoM
1 CM C ITOBEPXHOCTHO# MIOTHOCTBIO 3apsia o =107 Ki/em™?

DNEKTPOH BJIETAET B INIOCKUI FOPU30HTAIBHBIA KOHJIEHCATOP MapaJUIEIbHO €0 MJIACTUHAM CO
CKOPOCTBIO ve=10" Mm/cexk. Hanpsbxkennocts monst B konupencarope E =100 B/cMm, nnuHa
KOHJeHcaropa 1=5 cM. HaiiTu BenuuuHy 1 HanpaBJIEHUE CKOPOCTH JJIEKTPOHA IIPH BBUIETE €T0
U3 KOHJEHCATOopa.

Haiitn emkocts 3emHOro mapa. Paguyc 3emHoro mapa npuHsaTh paBHbM 6400 km. Ha ckonbko
M3MEHUTCS TOTEHLHal 3€MHOr0 IIapa, €CiI €My COOOLIUTh KOJIMYECTBO AIIEKTPUYECTBA,
paBHoe 1 Ku?

Karymka u3 MeqHO#H poBosiokH umeeT conpotuieHne R =10.8 OM. Bec MenHO# mpoBOOKH
paBeH P =33.4 H. CkoJbKO METPOB MPOBOJIOKH M KAKOTO TUaMeTpa d HaMOTaHO Ha KaTyIike?
OOMOTKa KaTyIIKW U3 MEIHOHN MPOBOJIOKH IpH Temrieparype 14 C umeer conportusienue 10
Owm. Ilocne mpomyckaHusi TOKa CONPOTHBJIECHHE OOMOTKH cTano paBHO 12,2 Owm. Jlo kakou
TeMIeparypbl Harpenach oOMmoTka? TemmeparypHblii KO3((UIHMEHT CONPOTUBIECHUS MEIU
paBer 4.15-107 rpax’.

Onement J./[.C. B 2 B umeer BHyTpeHHee comnpoTtuiienne 0,5 Om. Onpenenuts mnajaeHue
NOTEHLIMaa BHYTPH 3JIEMEHTa Npu cuie Toka B nenu 0,25 A. HaliTu BHEIIHEe CONPOTUBIIEHNE
LENU MPU 3TUX YCIOBUSX.

ONEeMEHT 3aMBIKalOT CHayaja Ha BHeNIHee conmporuBieHue R;=2 Om, a 3aTeM Ha BHEIIHEE
conpotusiieHne R,=0,5 Om. Haittu O./[.C. s;1eMeHTa U €ro BHyTpEHHEE CONPOTUBIIEHUE, €CIIN
M3BECTHO, YTO B KaXJOM H3 ITHX CJIy4acB, MOIIHOCTb, BBIJAENIAEMas BO BHEIIHEW LEMNH,
OJMHAKoOBa U paBHa 2,54 BT.

DNeKTpUUeCKUil YalHUK UMeeT IBe 0OMOTKH. [Ipu BKIIIOUEHUH OJTHONM M3 HUX BOJa B YalfHUKE
3aKUIAT 4Yepe3 15 MuH, pu BKIFOYEHHH Apyrod — depe3 30 MuH. Uepe3 CKOJIBKO BPEMEHH
3aKUMUT BOJA B YalWHHKE, €clM BKJIIOYUTH 00e oOMOoTKu: 1) mocienoBaTenbHO, 2)
napauieabHO?

Kakoe KOIM4ecTBO 3JIEKTPUUECKONW SHEPruu HAJ0 M3PACXOA0BATh, YTOOBI MPH AIIEKTPOIU3E
pactBopa AgNO, Beiaenunock 500 mMr cepedpa? Pa3HOCTh NOTEHIIMANIOB HA 3JIEKTPOJAX paBHA

4 B.
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17.

IInomans Kaka0ro 3JIeKTpoAa MOHU3ALMOHHONW KaMephl 100cM® paccTosiHue MeEX1y HUMHU
6,2 cMm. HaliTi TOK HacBHIIIICHUSI B TAKOW KaMmepe, €CJIM U3BECTHO, YTO MOHMU3ATOp oOpa3yeT B 1
oM’ execekyHHO 10° HOHOB KaJ0ro 3HaKa. MOHBI CYMTATh OJHOBAIEHTHBIMH.

[Torennuan nonuzanuu aroma renus 24,5 B. Haiitu paboty nonuzanuu.

4. JJJEKTPOMAT'HETHU3M. KOJIEBAHUA U BOJIHbBI (2 kypc, 1 cemecTp)

1.

2.

10.

11.

12.

13.

14.

15.

HaiiTn HanpspkeHHOCTh MAarHUTHOTO TOJNSE B TOYKE, OTCTOALIEH HAa 2 cM OT OECKOHEYHO
JUIMHHOTO TIPOBOJIHMKA, 10 KOTOPOMY TE€YET TOK B 5 A.

HaiiTn HanpsykeHHOCTh MAarHUTHOIO TOJs B LIEHTPE KPYroBOTO IIPOBOJIOYHOTO BHUTKA
paauycoM | cM, 1o KOTopoMy TeueT Tok 1 A.

JIBa IpsIMOJIMHEWHBIX UIMHHBIX MPOBOJAHUKA PACIIOJIOKEHBI MapajulesIbHO Ha paccTosHuM 10
cMm apyr ot gpyra. Ilo mnposognukam Tekyr TOKM [, =1, =5AB NPOTHBOIIOJIOXKHBIX

HanpasiieHUsAX. HaliTu Benmu4uHy M HalpaBlIeHUE HANPSYKEHHOCTH MarHUTHOTO IOJISI B TOUKE,
HaxoZs1encs Ha paccTostHUM 10 ¢M OT KayK0ro pOBOJHUKA.

W3 nmpoBonoku uiHOK 1 M clenana kBajapaTtHas pamka. [lo 3Toit pamke Teuer Tok cuion 10
A. HaiiTu Hanps>KEHHOCTh MAarHUTHOTO T0JISL B LIEHTPE PAMKH.

OOMOTKa KaTylIKd cjellaHa U3 npoBojioku auamerpoM 0,8 MM. BUTKM IIIOTHO mpuieraror
Ipyr K napyry. Cuuras KaTylKy AOCTaTOYHO JJIMHHOM, HAWTH HaIpsHKEHHOCTh MArHUTHOIO
10JIs1 BHYTPH KaTYyILIKU IIPU cujie Toka B 1 A.

B 0gHOpOIHOM MarHMTHOM II0JIE, HAIPsDKEHHOCTh KoToporo 1000 3, momemeHa KBaapaTHas
pamka. Ee IIOCKOCTh COCTAaBISleT ¢ HampaBieHHeM MaruuTHOro moms yrom 45°. Cropoua
pamku 4 cM. OnpeenuTh MarHUTHBIN NOTOK, TPOHU3bIBAIOLINN PaAMKY.

Mexny noarocaMu 3JIEKTPOMAarHuTa CO3/aeTCsi OJHOPOJHOE MarHUTHOE I10Jie, MHAYKLHS
kotoporo paBHa 0,1Tn. Ilo mpoBoay /umHO0 B 70 cM, NOMELIEHHOMY MEpPHEHAUKYJISIPHO
CUJIOBBIM JIMHUAM, TeueT Tok cuiioi 70 A. Halitu cuity, AefCTBYIOUTYIO Ha IPOBOJ.

HaiiTn kuHETHYECKYI0 SHEPTUI0 NMPOTOHA, ABMKYILIErocs MO Jyre OKpY>KHOCTHU paguycom 60
CM B MarHUTHOM I10JI€, THAYKLUS KOTOporo pasHa 1 T

B onHOpOoAHOM MarHuTHOM MoJie, MHAYKIMUS KoToporo paBHa 0,1 Ti, paBHOMEpHO BpaiaeTcst
Katymka, cocrosimas u3 100 ButkoB npoBoyoku. Karymka nemaer 5 o6/cek. Ilmomans
norepedHoro cedenust karymkn 100 cM’. Och BpAIIEHHs MEPIEHNKY/ISPHA OCH KATYIIKA ¥
HaNpaBJIEHUIO MarHuTHoro nosisd. Haiitn makcumansayro 3.J[.C. MHAYKIIMK BO BpallaroIencs
KaTyIlIKe.

Yepes kaTymiky, MHAYKTHBHOCTh KoTOopoil paBHa 0,021 I'H, Teder TOK, M3MEHSIOLIMICS CO
BpemeHeM 1o 3akony I =I sinawt, tne I,=5A, w=2z/T u T =0,02c. Haiiti 3aBHCHMOCTD

ot Bpemenu: 1) D./1.C. caMOMHIyKIIMM, BO3SHUKAIOLIEH B KaTylIKe, 2) 3HEPTUU MAarHUTHOTO
MOJIS1 KaTYILKH.

Hanucare ypaBHEHHE TapMOHMYECKOTO KOJEOATENBbHOTO JBMXKEHUS C aMIUIMTYIOW B 5 cM,
ecmu B 1 muH cosepmaercst 150 konebanuit u HauvanbHas (as3a konebaHUN paBHA 45°,
HauepTuth rpaguk 3TOro ABUNKEHHUS.

Hanucare ypaBHEeHHE TapMOHHYECKOTO KOJEOATENbHOTO JBMKEHMS, €CIM MaKCHMalbHOE
yckopenune Touku 49,3 cm/c?, Mepuoa KojdeOaHuil 2 ¢ M CMEMICHHE TOYKH OT TOJIOKEHUS
paBHOBECHSI B HAYAJIbHBIII MOMEHT BPEMEHHU 25 MM.

K npyxuHe nojBerieHa yamnika BecoB ¢ TupsMu. [Ipu 3TomM nepuosa BepTUKAIbHBIX KOJIeOaHH
pasen 0,5 c. Ilocne Toro xak Ha YallKy BECOB IMOJIOKHIIM €Ille J00aBOYHBIE T'MPH, MEPHOA
BEPTUKAIBHBIX KoJiebaHuit ctanm paBeH 0,6 ¢. Ha CKoIbKO yWIMHWIACHE TIPYXKWUHA OT
npubaBIeHUS 3TOTO 100aBOYHOTO rpy3a’?

Touka yd4acTByeT OJHOBPEMEHHO B [JBYX B3aWMHO-NEPHNEHAMKYISPHBIX KOJeOaHUSIX
x=2sinwt U y=2cos ot . HaliTh TpaeKTOPHUIO JBUKEHUS TOUKH.

Haiitu pazHocTh (pa3 kosnebaHuil JBYX TOYEK, JIeXkKAIUX Ha JIyde U OTCTOSILUX Ha PACCTOSHUU
2 M JpyT OT Apyra, €Ciy JUIMHA BOJIHBI paBHA 1 M.
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17.

18.

19.

20.

o 8 .
KonebarenbHblii KOHTYp COCTOUT M3 KOHICHCATOpPAa EMKOCTBIO §~10 ® u xarymkw,

MHIYKTHBHOCTb KOTOpOH paBHa 2-10°/%. Ha Kakylo [IMHY BOIHBI HACTPOEH KOHTYp?
ConpoTuBiIeHNEM KOHTYpa MpeHeOpeyb.

KaTyIika, ”HIyKTHBHOCT KOTOpoi L =3-10° [, IpUCOEIMHEHA K ILIOCKOMY KOHIEHCATOPY C
miomanplo mwiactue S =100cM’ u paccrosame Mexay HumH d =0,1mm. Yemy paBHa
JURJIEKTpUYECKasi IPOHULIAEMOCTh CPE/Ibl, 3alOIHSAIONIEH IPOCTPAHCTBO MEXKIY IUIACTUHAMM,
€CJIM KOHTYpP PE30OHUPYET HA BOJIHY JUIMHOK 750 M?

O6moTKa KaTymky cocTouT U3 500 BUTKOB MEIHOIO MPOBOJIA IIJIOLIA/lb IONEPEUYHOTO CEUECHUS
B 1 mm’. Jluna kaTymku 50 cM u ee auamerp 5 cM. [Ipu Kakoil 4acToTe NMEPEMEHHOTO TOKa
MOJIHOE COMPOTUBIICHUE ATOM KaTYIIKHU BABOE OOJIbIlIE €€ aKTUBHOTO CONPOTUBIICHUS?
Konnencarop emMkocthio B 20 MK( U peocTaT, aKTUBHOE COIPOTHUBIICHHE KOTOpPOro paBHO 150
OM, BKJIIOUEHBI NOCIIE0BATENBHO B LIeNb IepeMeHHOoro Toka yacroroil 50 I'u. Kakyro gacts
HANPSDKEHUS, TMPWIOKEHHOTO K OSTOM 1N, COCTaBisieT MajeHHe HampsbkeHus: 1) Ha
KOHJIEHCAaTOpe U 2) Ha peocraTe?

B nenb nepemenHoro Ttoka HampspkeHueMm 220 B BkiroueHsl mociiefoBareiabHO eMKocTh C,
aKTUBHOE CONPOTHUBICHME R ¥ uHAYKTHMBHOCTH L. Halitu nanenue HanpsokeHus U, Ha

OMHMYECKOM COINPOTHUBIIEHHH, €CIM H3BECTHO, YTO IaJICHHE HANpPSKEHUs Ha KOHJEHCATope
U, =2U, n naaenue HanpsskeHus Ha MHIyKTuBHOCTH U, =3U, .

5. OOTHUKA (2 kypc, 2 cemecTtp)

1.

10.

['opu3oHTaNbHBIA J1y4 CBETa MaJaeT Ha BEPTUKAIBHO PACIOJIOKEHHOE 3E€pKaslo. 3epKayio
MIOBOPAYMBAETCSI HA Yrojll O OKOJO BepTUKalIbHOM ocu. Ha kakoil yroim mnoBepHeTcs
OTpaXeHHbIN J1yd?

JIya cBera mamaer mox yraoM 30° Ha MIOCKOMAPAIIENbHYIO CTEKISHHYIO IUTACTHHKY M
BBIXOJUT U3 HEE MapajulesIbHO NepBOHaYaIbHOMY Jy4y. [lokazaTens npemomienus crekna 1,5.
KakoBa TonmyHa d miacTHHKY, €CJIM PacCTOSHUE MEXY JTy4aMu paBHO 1,94 cm?

Jlyu cBeTta magaer moj yrioM i Ha TeJIo C MoKa3aTesneM InpejaomieHus n. Kak 10KHBI ObITh
CBSi3aHBl MeXJy co00i { M n, 4YToOBl OTpaXEHHBIH Jyd4 OBLI NEPHEHIUKYISIPEH K
MPETOMIIEHHOMY?

[Toxazarens mpemomiieHus crTekia paseH 1,52, Hailitu npepenpHple  YIVIBI  [TOJIHOTO
BHYTPEHHET0 OTpa)K€HUs JI MOBEpXHOCTEN paszena: 1) cTeksio — BO3AyX, 2) BoJa — BO3IYX,
3) cTexso — Boja.

[Toxazarenu mpeaoMIIEHUS HEKOTOPOTO COpTa CTEKJa JUIsl KpacHOro W (MOJIETOBOrO JIyuyei
paBHbBl coorBercTBeHHO 1,51 m 1,53. Halitu npenenpHble yriabsl IOJHOTO BHYTPEHHETO
OTpa)XeHHUsI MIPH MaJIEHUU 3TUX JIydyell Ha TPaHUIlY CTEKJIO-BO3AYX.

Paguycsl KpHBH3HBI IIOBEPXHOCTEH JBOSKOBBINIYKIOW JHMH3bI paBHbl R =R, =50cMm.

[Tokazarenb mpeoMIICHUS] MaTepralia JUH3bI paBeH n =1,5. HallTu onTHYecKyro CUily JUH3BI.

Jlunza ¢ QOKyCHBIM paccTOossHMEM 16 cM JaeT pe3koe H300pakKeHHe MNpeaMeTa IMpH JABYX
MIOJIOKEHUSAX, PAacCTOsHUE MexAy KoropbiMu 60 cm. HailTu paccTosHuMe OT mpeamera a0
JKpaHa.

[1nocko-BeINMyKJIas JIMH3a ¢ paguycoM KpuBHu3HbI 30 cM U moka3zaresnem npeiaomiieHus 1,5 naer
n300paxkeHHe mpeaMeTa C yBelIuueHueMm, paBHbIM 2. HaliTu paccrosHue mnpeamera U
U300pakeHHsI OT JIMH3HI.

B ombite FOHra oTBepcTHS OCBEHMIATUCh MOHOXPOMATHYECKHUM CBETOM JUIMHOW BOJIHBI
A =6-10" cM, paccTosIHME MEXkTy OTBEPCTUSMU | MM M pacCTOSHHE OT OTBEPCTHIA 110 SKpaHa 3
M. HaiiTu nosnoxxeHue Tpex nepBbhIX CBETIBIX MOJIOC.

B ombiTe ¢ 3epkamamu DpeHens paccTOSHUE MEXKIY MHUMBIMUA U300paKCHHUSIMH HCTOYHUKA
cBera Obuto paBHO 0,5 MM, paccTosiHME 110 dKpaHa 5 M. B 3eneHoM cBeTe MOJYyYHIITUCH



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

uHTEp(EpPEHIIMOHHBIE TOJOCH HAa PACCTOSHUU SMM ApPYr OT Apyra. HallTu anmuHy BOJHBI
3€JICHOTrO CBETa.
Ha MpuibHyto mnenky (7 =1,33) nagaet Oembli CBET MO YIIOM 45°. IIpu kakoii HauMeHbLIEH

TOJILIMHE TUIEHKH OTPaXKEHHBIE JIy4H OyIyT OKPAIIEHBI B HKeIThIN IBET (A =610 cM)?
PaccrosiHue mMexxay MATbIM M ABaJUaTh ISATHIM CBETIBIMU KoJbllaMu HbroTOHa paBHO 9 MM.
Panuyc kpuBu3HbI 1MH3b! 15 M. HaliTu 1yinHy BOJIHBI MOHOXPOMATHUECKOTO CBETA, M1AJAI0IIETO
HOpMaJIbHO Ha ycTaHOBKY. HaOmroieHue npoBoAUTCs B OTPa)KEHHOM CBETE.

Boruncnuthe paanycsl nepBbIX HATH 30H OpeHens, eclid pacCTOSIHUE OT MCTOYHMKA CBETa 10
BOJIHOBOM IOBEPXHOCTUM DPAaBHO | M, paccTosiHHE€ OT BOJHOBOW IOBEPXHOCTH [0 TOYKH

HaOJII0IeHHs TaKkxke paBHO 1 Mu A =5-10" M.

Ha menp mupuHOi 2 MKM HajaeT HOPMAJIbHO MapajuIeNbHbIM My4OK MOHOXPOMATHUECKOTO
ceeta ¢ anuHOM BoiHBI A =5890A. Haiitu yrmnel, B HampaBiIeHUH KOTOPHIX OyayT
Ha0JII01aThCSl MUHUMYMBI CBETA.

Ha menp mamaer HOpManbHO HapaUIeNbHBIA MyYOK MOHOXPOMATHYECKOTO CBETa C JUIMHOM
BonmHbl A. Ilupuna menu paBHa 6A. Ilog kakum yriaom Oyner HaOMIOAATBCS TPETHi
TuGPaKIMOHHBII MUHUMYM cBeTa?

Yemy paBHaA TOCTOSIHHAS AU(PPAKIIMOHHONW PEIIETKH, €CIH 3Ta PEIIeTKa MOXET pa3peuinTh B

MEePBOM MOPSAJIKE TUHUU criekTpa kanmusg A =4044A° u 1 =4047A°? lllupuna pemetku 3 cM.
Onpenenutb yroyl MOJHOM MNOJSIpU3AaUUU INPU OTPAKEHUM CBETa OT CTEKJIa, IOKa3aTelb
MpEJIOMJIEHUsI KOTOPOTro paseH 1,57.

IIpeebHbIi yroN MOTHOTO BHYTPEHHErO OTPAKEHHS IS HEKOTOPOro BelecTBa paseH 45°.
YeMy paBeH Ui 3TOTO BELIECTBA YIoJl MOJIHON NOJISpU3aLUU?

YeMmy paBeH ImOKa3aTelb MPEIOMIICHHUS CTEKJIA, €CIM IpPU OTPAKEHUHM OT HEero CBeTa
OTPaKCHHBIH JIyd GYAET MOMHOCTHIO TOJSPH30BAH MPH yrie mpetoMitenus 30°?

UeMmy paBeH yroia MexAy I[JIaBHBIMU IUIOCKOCTSMM NOJSpU3aTOpa W aHaau3aTopa, €Ciu
MHTCHCUBHOCTb €CTECTBEHHOI'O CBETa, MPOIIEIIIEr0 Yepe3 MOJIApU3aTOp M aHalu3arop,
yMeHbI1aeTcst B yeTrhipe paza? [lornomiennem cBera npeHeopeys.

6. OCHOBBI ATOMHOM ¥ SIIEPHOM ®U3UKH (2 kypc, 2 cemecTp)

1.

MorHocTh u3ny4YeHus: abCoIIOTHO YepHOro Tena paBHa 34 kBT. HaiiTu Temmeparypy 3TOro
2
TeJa, €CJIM U3BECTHO, YTO MMOBEPXHOCTH €ro paBHa 0,6 m”.

2. Haiiti, Kakoe KOMMYECTBO SHEPrHH ¢ 1 cM” MOBEpXHOCTH B | ¢ M37IydaeT aBCOMIOTHO YepHoe
TE€JNO, €CIM M3BECTHO, YTO MAaKCHUMallbHas CHEKTpajibHas IUIOTHOCTh €ro SHEpreTH4ecKon
CBETUMOCTHU IIPUXOJUTCS Ha JJIMHY BOJIHBI B 4840 A’

3. Ha xakyo AIuHYy BOJIHBI IPUXOJIUTCS MAaKCUMYM CIEKTPaJbHON IJIOTHOCTH 3HEPreTUYECKOU
CBETMMOCTH aOCOJIOTHO YEpHOro Tella, MMEIOIIEro TeMIepaTypy, PaBHYIO TeMIepaType
YeJIOBEUECKOTO TeNa, T.e. =37 °C?

4. C xaxkoil CKOpPOCTBIO JIOJDKEH JIBUTaThCsl DJIEKTPOH, YTOOBI €ro KMHETHYECKas SHEeprus ObLia
paBHa PHEepruu HOTOHA C [UTMHOU BOJHBI A =5200A°?

5. Kpacmas rpanuma Qorosddexra mis HekoToporo Meramma pasaa 2750 A’. Uemy paBHO
MHUHHUMAaJIbHOE 3HaU€HHEe YHEPTun (PoTOHA, BRI3BIBAIONIEr0 (oTodhHEeKT?

3.4. BapuaHThl 331aHU# JUISL TOATOTOBKH K TEKYILIEMY KOHTPOJIIO B TECTOBOM (popme

1. MEXAHUKA

1. Onpenenenue TMHEMHON CKOPOCTH B MEXaHUUECKOM JIBUJKEHUU:
1) BekTopHasi BenuuuHa, ompesensemMas BTOpOr MPOM3BOJHON pajuyca — BEKTOpa JBHKYIIEHCS

TOYKH I10 BpEMCHHU: U

T
r d’r
dr*



2) BekropHas BenM4MHA, OIpeneisemMasl NepBol MPOU3BOJHON paanyca — BEKTOpa ABMIKYILEHCS

1
r dr
TOYKH 110 BPEMEHU: U =—.
dt
3) BexTopHas BenuuMHa, onpenenseMas epBOi MIPOU3BOJHON yriia MOBOPOTa Tejla 110 BPEMEHMU:
1
r d
=22
dt
4) BexTOopHas BenuuuHa, ompenessieMas BTOPON MPOU3BOAHON yria IMOBOPOTa Tejla IO BPEMEHHU:
r
r d’g
E=—7tr.
dt

5) Benuuuna, onpeznensiercs NPOU3BEICHHEM YIJIOBOH CKOPOCTH Ha PAagUyC OKPY)KHOCTH, IO
KOTOPOM TOYKa ABUXKETCI: U=w-R.
2. OnpexeneHue JIMHEHHOIO YCKOPEHHs B MEXaHUYECKOM JIBUKECHUU!

1

L

. . r
1) BekropHas BenuunHa, onpezenseMas NepBoi MpOu3BOJHON CKOPOCTH 110 BPEMEHU: a = e
t

dv
2) BenuunHa, XapakTepu3ymoIas ObICTPOTY U3MEHEHHSI CKOPOCTH TI0 MOJYIIIO: a = 7 )
t

2
L

3) BennunHa, xapakrepusyronas ObICTPOTY H3MEHEHUS! CKOPOCTH 110 HAIIPABJICHUIO: d = '

4) BexTopHas BeIMYMHA, ONpenenseMas MepBOl MPOU3BOJHOW YIJIOBOM CKOPOCTH MO BPEMEHHU:
1
r do

E =
dt
5) BekropHas BenuuMHA, ompeaenseMas BTOPOHM IMPOU3BOJHOM yria IOBOPOTa IO BPEMEHH:
r
2
r d'g
E=—7tr.
dt

3. Kakast u3 ¢popmyn BelpaxaeT nepBbiii 3akoH Hpl0TOHA J17151 HHEpIUAIBbHBIX CUCTEM OTcueTa’?
1 r 1 1 m -m 1 r noT 1
) F=ma; 2)F=-F,; 3)F=G—52; 4) F=mg; 5)Ecm Y F =0,710 0=cosnt
r i=0
4. Kakast 3aBUCUMOCTb BbIpa)kaeT BTOpoi 3akoH HproToHa?
1

1 1 . noT 1
1)F=mcrl; 2) F,=-F; 3)F:Gml—2mz; 4);7:m<gr7; 5) Ecnu ZE.=O,T0 v =cosnt
r i=0

5. Kakas 3aBHCHMOCTB ITOKa3bIBA€T, YTO BCSKOE ACMCTBHE TeN APYT HA JIpyra UMEET XapaKTep
B3aMMOJCHCTBUA?
n

1) ;’zmcrz; 2) ;] :—;’2; 3) F:Gml‘—,zmz; 4) f:mé; 5) Ecnu Zirf“l =0, T0 U =cosnt

r i=0
6. Kakas u3 popMyInpoBOK BBIpa)KaeT 3aKOH COXPaHEHUS UMITYJIbCa:
1) UMnynbc 3aMKHYTOM CUCTEMBI HE U3MEHSETCS C TEUEHHEM BPEMEHH.
2) 'eomeTrpuueckass cyMMa HMIYJIbCOB TeJ, BXOISIIMX B 3aMKHYTYIO CHCTEMY, €CTh BeJIMYMHA
IIOCTOSIHHASL.
3) B 3amkHyTOll cHCTeMe MeXaHWdecKash HHEepPIrHsl COXPaHSAETCS, €CIU JEeHCTBYIOT TOJBKO
KOHCEPBATUBHBIE CHJIBI.
4) 3amkHyTasi (M30JMpPOBAaHHAsA) CHCTEMa — 3TO MEXaHMYecKas CHCTeMa TeJl, Ha KOTOpYK He
JNENCTBYIOT BHEITHUE CHJIBI.
5) BHemHue cHIIbI — 3TO CHUJIBL, C KOTOPHIMU Ha TeJla MEXaHMYECKON CHCTEMBI IEUCTBYIOT Tela, He
BXOJISILIIME B JAHHYIO CUCTEMY.
7. Kakas u3 ¢hopmyn BeIpakaeT CHITY TPEHHS CKOIBKCHUS?

. 1 1
) F=—kx; 2) F=G2 ™. 3)F=mg; 4F=u-N; 5) F=ma
r



8. Teno paBHOMEPHO MEpPEMEIIAECTCd MO TOPU3OHTAIBHOM MOBEPXHOCTU M3 TMOJOXKeHus | B
IOJIOKEHUE 2.

S

»
>

A

1 2
[ ] [ ]

Kakyro paboTy coBepIiaeT npu 3TOM CHJIa TSHXKECTU?

2
1) A=F-S-Cosac; 2) A=mg-S-Cosa; 3) A=0; 4)Iﬂ-ds; 5) A=mgS .
1

9. MOmHOCTh B MEXAHHUKE 3TO:
1) BekTtopHas Benu4uHa, paBHas MPOU3BEICHUIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH.
2) CkansipHasi BeJIMUMHA, paBHas padoTe, BHIMOJIHEHHON B €IMHUILY BPEMEHHU.
3) CxansipHO€ NMpou3BeIeHHE pabOTHI HA BPEMsi, 32 KOTOPOE OHA BBHIIMOJIHEHA.
4) CxansipHoe MPOU3BEJCHIE BEKTOPA CUJIbI HA BEKTOP MEPEMELICHHUS.
5) CxansipHasi BeNMU4YMHA, paBHas IPOU3BEICHUIO CUITBI HAa TIEPEMEIIIEHNE U Ha KOCUHYC yTiia MEXIY
HUMU.
10. KuneTrndeckas sHEprus Tella IPH MOCTYIATeILHOM JIBHYKESHUH OIpeensieTcss GopMyoin?
2 2 2 2 42
1) E=mgh; 2) E:kx?; 3) E=T9 . 4 E:%; 5y p=mo A

11. TloTeHnmabHast YHEPTHUS TeJla MACCON m Ha BBICOTE A ompenenseTcst GopMyIoii:

2 2 2 2A2
1) E=mgh; 2)E:kx7; 3y E=T9. 4)E:%; 5y E=1 2

12. TlorenmanbHas sHEPrus ynpyroaehopMUpOBAHHOTO Tella ONpeaAeseTcs: PopMyIIoi:
kx* Jo’ 2 242
D) E=mgh; 2) E==-: 3) E= A EZ%; 5) E:%

13. 3akon COXPAaHCHUA UMITYJIbCA, 3alMCaHHBIN IS ABYX TCJI IIpHU a0COJIFOTHO YIIpyrom ynaape
HUMECT BU:

2 2 2 2 2 2 2

r r r mu;,  mU,  mu; M, mu;,  myu, (m +m,))u

1 U +mD, = +m,u; 2 = + ;03 + = ;
) my, LU, (ml 2) ) 5 5 5 5 ) 5 > >

4) mlzl)1 +m2L1)2 = mﬁl +m2L1i2; 3) Z(Eki +Em.) = const .
i=1

14. Monyns MOMEHTa CHJIBI OTHOCUTEIIFHO HETMOIBIKHOM ToukH (0) 3TO:
OWDM=F-d; 2)yM=F-t; 3)M=F-¢; 4 M=F-1; S55M=F-o.
rie  d - iedo cuibl, 1 - paccTosHue oT Touku BpauieHus (0) 70 TOUKH MPHIIOKEHUS] CUJIBI, f -
BpEMS IEHCTBUS CUJIBI, (- YIJI0Basi CKOPOCTh BPAILIEHNUS, & - YIJIOBOE YCKOPEHUE BPAILLEHUS.
15. MoMeHT MHEpLMHU MaTepUaIbHON TOUKH Onpenensercss GopMyIoil:

) J, =Am -1, 2)J=ZJi; 3)J:émlz; 4)J=%mr2; 5) J=J +ma’,

rae Am; - Macca MaTepHalbHON TOYKH, 7; - PACCTOSIHAE OT TOYKH IO OCH BpAILEHHH,

1 - anuHa cTepkHS.

16. MomMeHT MHEpLMH Tesla OTHOCUTEIBHO OCH BPAIIEHUS €CTh:
1 1
D) J=Am-r?; 2)J=>J; 3) J:Emlz; 4) JZEmrz; Sy J=J +md’, tae

Am, - Macca MaTepHaabHOM TOYKH,7, - PAacCTOSHUE OT TOYKHM O OCH BpalueHus,l - mauuHa

CTEPKHSI.
17. Teopema Illreiinepa, ompenenstomas MOMEHT HWHEPIMH Tela OTHOCHUTEIBHO JIO00W ocH
BpaIlleHUs, BBIpaXkaeTcst (GopMyIoii:



1 1
D J,=Am -1’ 2)J=>J;5 3)J=—mr’; & J=—ml’; 5 J=J +ma’,
2 12
rac Ami - Macca MaTepI/IaHLHOﬁ TOYKH, l’l - paCCTOAHUE OT TOYKH A0 OCHU BpalllCHUA,
1 - JJIMHA CTCPIKHA, J ¢ MOMCHT MHEPIUHU OTHOCUTEIILHO HapaJIJIeJIBHOP'I ocH, HpOXOI[SIH.IGfI

yepe3 HeHTp Macc C Tena, a — pacCTOSHUE MEXYy OCSMHU, M - Macca Tena.
18. Kunetnueckas sHeprus BpalleHus: abCOIIOTHO TBEPIOTO Tejla BOKPYT HEMOABHKHOM OCH:

2 J 2 J 2 2 ka
1)E=%; ) E=22 . 3 =22 " . 4) E—mgh: 5) E="-.

19. IlonHas xuHETHYECKasI OHEpPIrusa a0COJIFOTHO TBEPAOro Teia:

2 J 2 J 2 2 kx2
1)E=%; N E=22 . 3 =22 " . 4 E—imgh: 5) E=—-.

20. OcHOBHOE ypaBHEHHE JUHAMHUKHA BPAIIATEIIbHOTO JBUYKEHHUS aOCOJIIOTHO TBEPJOTO TEJIa UMEET
BUJI:
1
L r L r L r dL
WM=J-¢; 2) F=m-a; 3) L=J-0w; 4 v=w-r; 5) ?zO.
t
21. MoMeHTOM UMITyJIbCa TBEPAOrO Tela OTHOCUTEIHbHO HEMOBUKHOW OCH HA3bIBAETCS BEIMUYMHA,
ompezenseMast HOpMYIIOu:
1
1 r dL r 1 uw
) L=Jw; 2)p=mb; 3) d—zM . 4) L=const; 5) J=mr*.
t
22. 3aKOH COXPAaHEHUs MOMEHTA UMITYJIbCA OIPENEISAETCS BhIpa)KEHUEM:
1
L r ' ' dL T L )
) L=Jw; 2) p=mv; 3) d—=M; 4) L=const; 5) J=mr".
t

23. 3axoH 'yka qyg ynpyrux aedopmaruii TBepioro Tesia UMeeT B

F
1) o=E-¢; 2) F=—kx; 3)g:Al—l; 4)02%; 5) F=u-N.

24. 3akoH BCEMHUPHOT'O TATOTCHUS IJIS JIFOOBIX ABYX MAaTCPUAIIbHBIX TOYCK:

1 1 r . .
) F=mg; 2)F=ma; 3)F=—kx; 4)F=m‘i—”;5)F=G”71—2’“2.
t r

T
25. HaHp}I)KeHHOCTI) IMOJIA TATOTCHUA ( g ) 9TO:

1

r F v -m 17
De==—; 2g=2; 3g=2; HF=¢I; 5 p=".
m m t r m
26. YTI10Bas CKOPOCTh IIPH BPAIIEHUH a0COJIFOTHO TBEPOTO Telia onpenensercs Gopmyoit:

L 2
R dt J
27. YTI0BO€ YyCKOPEHHE NP BpaIIeHUH aOCOTIOTHO TBEPAOTO TeJa onpeaesieTcs GopMyson:
dw d’p a M Al
NDe=—3; 2)e=——; JNe=—; 4d)e=—; 5 e&=—.
) dt ) ar’ ) dar’ ) J ) 1
28. Kak cBs3aHbI MEXKTy COOO0# YIiIOBasi ¥ IMHEWHASI CKOPOCTh:

l)g:d—w; z)a):d—(p; JYv=w-R; 4) wo=2nv;, 5)¢=
dt dt

2
d’g
>
dt
29. Kakoit opmynoit MOKHO BbIpa3UTh HOPMaJIbHOE YCKOPEHHUE OTAENIbHBIX TOUEK BPAILAIOIIETroCs
TBEPJOT0 TEJIA YEPE3 Er0 YIIIOBYK CKOPOCTh:

v dv
Da=¢r; 2)a=—; 3)a =w0’R; 4 a =—; 5 a=.a +a’.
) a, ) a, R ) a, ) a, 0 ) a=\|a, +a;

30. Kaxkoit ¢dopmynoil MOXHO BBIPa3UTh TAHTCHIMAJIBHOE YCKOPEHHE OTIEIBHBIX TOYEK
BpAILAOLLEr0Cs TBEPJOTO TEJIA YEPE3 €ETO YIIIOBOE YCKOPEHUE:!




2
Da=eri Da=2 3a -0k Ha-""1 Ha=fa+a.
1

31. Cuna TpeHHs KaueHus OnpeaensieTcs GopMyIIoi:

) F=p-N; 2)F=u-N; 3)F:%; 4) F=—kc; 5) F=mg.

2. TEPMOJIUHAMUKA U MOJIEKYJISIPHAS ®U3UKA
1. YpaBHEHHE COCTOSHUSA UAEATBHOTO ra3a:

1) PV =Const; 2) P=Ba,T; 3) PY="RT; 4V=Va,T; 5)P=§n<E >
M

KUuH

2. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TEOpUU:

1) PV =Const; 2) P=Ra,T; 3) PV:ﬂRT; 4y v=VaT, S)P:§n<E >
M

KUH

3. M3oTepMudeckuii mporiece BeIpakaeTcst PopMyIIou:

KUH

2
1) PV =Const; 2) P=FRa,T; 3) PV:ﬂRT; 4yv=VaT; 5) P:§n<E >
M
4. N3oxopudeckuil nmpoiiecc Bbipaxaercs Gopmymou:
2
1) PV =Const; 2) P=Fa,T; 3) PV=ERT; 4HV=VaT; 3) P=§”<Em >
M
5. M306apudeckuii mporecc BeIpaxaeTcst popMyIioi:
2
1) PV =Const; 2) P=Ra,T; 3) PV:ﬂRT; 4Hyv=VaT; 5) P:§n<EMH >
M
6. Ilpu cxaTum ueabHOro ra3a ero 00beM yMeHbIIaeTcs B 2 pa3a, a TeMIeparypa yBeJInunBaeTCs
B 2 pa3a. Kak u3mMeHuTcs npu 3ToM JaBjieHHE ra3a?
1) yBenuuuTcs B 2 pa3a;  2) yMEHbIIMTCS B 2 paza;  3) yBenuuures B 4 pasa;
4) ymenbiiuTcs B 4 pa3a;  5) HE U3MEHUTCS.
7. JlaBiieHHEe MIEATBbHOIO T'a3a YMEHBUIWIIOCH B 2 pasa, TEMIEpaTypa rasa yBeJIW4wJach B 2 pasa.
Kak usmenuiics npu 3ToM o0bem raza?
1) yBenuuwiics B 2 paza;  2) yMeHbIIWiIcs B 2 pa3a;  3) yBenuuuics B 4 pasa;
4) ymenbiuuics B 4 pa3a;  5) He U3MEHHJICS.

8. Kaxas u3 popmyn Beipakaer 3akoH Jlanbrona?

1) &=Lk 2) u=—-“RT; 3) P=P+P+P+..+P; 4 pv="LRT; 5
2 oM M

1
P:§nm<uz>.

9. Kakast 13 popMyI1 BEIpOKAaeT paBHOMEPHOE pacIpe/iesieHHe SHEPTHH MO CTETIEHUs] CBOOOIbI?

) e=skT; 2) u=LTgr. 3) P=P+P+P+..+P; 4y pv="2RT; 5
2 2 M M

P=lnm<u2 >.
3
10. Kakas u3 ¢popMys BeIpakaeT BHYTPEHHIOIO SHEPTHIO CUCTEMBI?
D e=kT; 2) u=LTRT, 3) P=P+P+P+..+P; 4 PV="LRT; 5) P=inm<v®>.
2 2M M 3

11. 3akoH pacnpenenenus MakcBenia XapakTepUu3yerT:
1) paBHOMepHOE pacmpeseneHle YHEPTUU 0 CTETIEHSIM CBOOOIbI;
2) ypaBHEHHE COCTOSHHUS UACATBHOTO rasa;
3) pacnpenesneHne MoJIEKYII 110 CKOPOCTSIM;
4) pacmpenenaeHre MOJIEKYJ B IOTEHIIUAIBHOM CHIIOBOM I1OJIE;
12. 3akoH pacnpeznenenus bonbiiMaHa XapaKTepU3yeT:



1) paBHOMepHOE pacmpenesieHue SHEPTHH IO CTETIEHSIM CBOOOIbI;

2) ypaBHEHHE COCTOSIHUS HJICaJbHOTO ra3a;

3) pacnpeneneHre MOJEKYJ 0 CKOPOCTSIM;

4) pacnpeneneHHe MOJIEKYII B IOTEHIIMATbHOM CHIIOBOM II0JIE.
13. YpaBuenue spneHust U y3un npeacrasisiercss GopMyInoit:

) Fe-pn@as: ) 0=—x2 Asar: 3y M =—DP AsAr:
dz dz dz
4)D=§Z<u>; 5)77=%/1<u>p; 6)x=§/1<u>pcv.
14. YpaBHeHue SABICHHS BHYTPEHHETO TPEHHS MIPEACTABIsAETCS (POPMYIION:
) F=pn@as: ) 0=—x2L Asar: 3y M =—DP AsAr:
dz dz dz
4)D:%2<U>; 5)77:%/1<u>p; 6)x:%/1<u>pcv.
15. YpaBHeHue SBICHUS TEIUIONPOBOAHOCTH MPEACTABISETCS (OPMYJIION:
1) F=-pAs; 2) 0=—x L Asar; 3) M =-DL AsAr:
dz dz dz
4)D:%ﬂ,<u>; 5)77:%1<u>p; 6)x:%/1<u>pcv.
16. Koappuuuent auddys3un Beipaskaercs GopMynoi:
1) F=-pAs; 2) 0=—x L Asar; 3) M =-DL AsAr:
dz dz dz
4)D=§/1<U>; 5)77=%/1<1)>p; 6)x=§/1<u>pcv.
17. KoapdunmeHt BHyTpeHHETo TpeHus BeIpaxkaeTcs (GopMyIoi:
1) F=—77@AS; 2) Q=—xd—TASAt; 3) M=—Dd—pASAt;
dz dz dz
4)D=§Z<u>; 5)77=%/1<u>p; 6)x=§/1<u>pcv.
18. KoaduiueHT TEronpoBoIHOCTH BbIpaxkaeTcs (hopmyioit:
dv dr dp
1) F=-n—AS; 2) Q=—x—ASAt; 3) M =—D——ASAt;
dz dz dz
4)D:%2<U>; 5)77:%/1<u>p; 6)x:%/1<u>pcv.

19. AnqnabaTrdecKuM MPOIIECCOM Ha3bIBACTCS MPOIECC, TPOTEKAIOITHH:
1) npu NOCTOSHHON TeMIlepaType;
2) TIpH MOCTOSTHHOM JIaBJICHUU;
3) 6e3 oOMeHa sHepruei ¢ OKpyKaroliei cpeaou;
4) pu IOCTOSIHHOM 00bEME;
5) HEeT NpaBUIILHOTO OTBETA
20. Kaxkas opmyina BeIpakaeT MepBhIH 3aKOH TEPMOJMHAMUKH:

1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
21. IlepBbIii 3aKOH TEPMOIMHAMUKHU IS aIMabaTHYECKOTO MPoIiecca HMEeT BH/I:

D PV=TLRT: 2)Q-AU+A;  3)Q=AU; 4)Q=A: 5)A=-AU.
22. IlepBbIil 3aKOH TEPMOJUHAMUKH IJI1 U30XOPHUUYECKOTO MPOIECCa UMEET BU/I:

1) PV:%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.



23. IlepBblil 3aKOH TEPMOJANHAMUKH JUISl U30TEPMHUUECKOTO MPOIIECCa UMEET BUA:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. UneanbHBIN ra3 moaydusl KOJUYECTBO TEIIOThl, paBHoe 300k u coBepiiui padoTy, paBHYIO
100 Tx. Kak u3MeHnsIach Ipy 3TOM BHYTPEHHSS SHEprus ra3a’?
1) yBennumiace Ha 400 Ix; 2) yBenuuuninach Ha 200 [[x; 3) ymensinnacs Ha 400 J1x;

4) ymenpmunack Ha 200 J[x; 5) He U3MEHUIACH.
25. UeMy paBHO U3MEHEHHE BHYTPEHHEH PHEPrUU rasa, €CJIM eMy Mepeain KOJIUYECTBO TEIUIOTHI,
paBHoe 300 J[>x, a BHEIITHUE CHJIBI COBEPIIIMIIN HaJl HUM pabdoTty, paBHoe 500 J[x?

1) 200 JIx; 2)300 Ix; 3)500 dx; 4)800 Ix; 5)0 JIx.

26. UneanpHas TerioBas MaiiumHa, padoTaromas rmo nukiny KapHo, moiydaer 3a KaKIblid UK OT
narpesarens 2520 Jx rtemna. Temneparypa narpeBatens 400 K, xonogunsauka 300 K. Haiitu
paboTy, coBeplIaeMyr0 MAaIIUHOM 3a OJUH LIUKJI, U KOJIMYECTBO TEIUIA, OTIaBAEMOT0 XOJOIUIbHUKY
3a OAMH LUKJI.

1) 600 JIx; 20001x; 2) 700 Ix; 2200 JIx; 3) 630 JIx; 1890 JIx;

4) 800 [x; 1200 JIx; 5) 1200 Tx; 700 Tx.
27. B peasibHOM Tase:

1) He yuuThIBaeTcs pa3Mepbl aTOMOB (MOJIEKYI);
2) YYHUTBIBAETCS pa3Mepbl aTOMOB (MOJIEKYI);
3) He yYUTHIBAETCS CUJIbI MPUTSHKEHUS MKy aTOMaMU (MOJICKYJIAMH );
4) He yYUTHIBACTCS CHJIbI OTTAIIKUBAHUS MEXKIY aTOMOB (MOJIEKYI);
5) y4MTBHIBAETCS CUJIBI IPUTSHKEHUS MEXYy aTOMaMH (MOJIEKYJIaMHu);
6) y4MUTHIBAETCS CUIIBI OTTAJIKUBAHUS MEXKIY aTOMOB (MOJIEKYyJIaMu);
[Ipennaraemeie otBeThl: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHyTpeHHsIs1 SHEpTHsl peajbHOTro rasa:
1) Oosbliie BHYTpEHHEN SHEPTUU HI€ATbHOIO ra3a;
2) MeHbllIe BHYTPEHHEH SHEePTruu U1eaabHOTro ra3a;
3) 3aBUCHUT OT TeMIIepaTyphbl UAEATBHOTO ra3a;
4) 3aBUCHUT OT JaBJICHUS UACATHHOTO ra3a;
5) 3aBHUCHT OT 00bEeMa HJICaTHHOTO Ta3a.

3. JIEKTPUYECTBO U MAT'HETHU3M. 4. KOJIEBAHUA 1 BOJIHBI.
1. Kotopas u3 ¢popmyn Bbipaxaet 3akoH Kynona?

g F
D J= p ) F=kTL HE="": 4 A=q(p-0,).
R+r er q,
2. Ilo xakoit popmyiie onpeaenseTcst HAPSHYKEHHOCTh AIEKTPHUUECKOTO MOJIsl TOUEYHOTO 3apsia?
HNE=2; 2)E=—2_, NE=L, pHE=-—"_
e, 4dre,r d 2re,a
3. Ilo xakoii popmyse onpeaenseTcs NOTEHIMAT MMOJIs TOYEYHOTo 3apsiia?
q rdr q-d q-d
1 = ;o 2) o= ;03 —@ = ;0 4) Ap= .
)¢ dre,r )¢ I 2 a ) 9= See, ) Ae 2Seg,
4. Kotopas u3 opmy sBisieTcs onpeaereHneM EMKOCTH KOHAeHcaTopa?
pi-Li1. Ne=4, 3=, sHr--L.
c ¢ c u @ wc

5. Ilo xakoii opmyne ompenensieTcsi o0mas eMKOCTh CHCTEMBI TOCIE0BATEIFHO COSTMHEHHBIX
KOH/JIEHCATOPOB.

I 1 1 1 ¢ +c,+...+c 1 1
1) —=—+—+..+—; 2)c=c¢+c,+c,+..+¢,;3) c=—"—2—"—": 4) — = .
c ¢ ¢ c C "CyrutC c ¢ +c,

n

n

6. Ilo xakoit ¢opmyne ompenensercs oOm@as €MKOCTh CHCTEMbI MapalieIbHO COEIUHEHHBIX
KOHJICHCAaTOPOB.



+c, 4.+

1) %=Cll+é+...+cin; 2y c=c¢ +c,+ey+.+c,; 3) cz%; 4) % = i .
7. YTo Ha3bIBaETCs 3JIEKTPUUECKUM TOKOM?

1) Xaotuueckoe IBUKEHUE 3aPSKEHHBIX YaCTHIL;

2) HampaBiieHHOE IBUYKEHUE 3aPSKEHHBIX YaCTHULL;

3) HanpaBneHnHoe ABMKEHHE aTOMOB U MOJIEKYJI;

4) XaoTuueckoe IBUKEHUE HOHOB.
8. Koropast u3 hopmys npecrapiseT 3anuch 3akona OMa i1 ydacTKa meru?

Di=—f_. 2izye; =L, ai=L

R+r R S

9. Kotopast u3 opMyn mpeacTaBisieT 3aBUCHMOCTb COITPOTUBIICHUSI METAIUTMYECKHX MTPOBOJIHUKOB

OT TeMIEepaTypbl?

1) Q=J°Rt; 2) R,:R0(1+at); 3) O=JUr ; 4) R=J%.
t
10. Koropast u3 ¢opmyn mpeacraBisieT 3aBUCHMOCTb CONPOTUBIICHHUS OT €r0 T€OMETPHYECKHX
pazmepoB?
(0 1 U U

1) R= l+at); 2) R=—; 3)R=p—; 4)R=—; 5 R=—.

) R=R(1+at): D R=—5: 3 R=pg: HR=": 5 R=—g
11. Koropast u3 popmyn npeacrasiser 3akon [xoyns-Jlenna?

1
) O=JRt: 2)R =R (1+at); 3)J=—2—: 4) R=p—.
)Q ) t 0( ) ) Rir ) pS

12. TTepoe npaBmiio Kupxroda?
1) Cymma HanpskeHUl B 3aMKHYTOM KOHTYpe paBHa (.
2) Aure0Opandeckas cyMMa TOKOB B 3aMKHYTOM KOHTYpe paBHa 0.
3) Aunrebpanyeckas CyMMa TOKOB B y3JI€ pa3BETBIICHHUS AIEKTpUUYECcKOi 1enu pasHa 0.
4) CymMa NOTEHIMAJIOB B y3JI€ Pa3BETBICHUS AJIEKTpUUYECKOH 1ienu paBHa 0.

13. Kakue Toku B [-om npasunie Kupxroda 6epyrcst co 3HaKaMH «+» U « —»?
1) Bce Toku OepyTest co 3HaAKaMU «+»
2) Toku, BTeKaroIue B y3eJ OepyTcsi CO 3HAKOM «+», a BBITEKAIOIIME U3 y3J1a — CO 3HAKOM « — .
3) Toxu, TeKymxe Mo YacoBOM CTpeKe, OEpPYyTCs CO 3HAKAMHU «+», MPOTHUB YaCOBOU CTPEJIKU —
CO 3HAKOM « —».
4) Toxwu, coBMajarolIye 10 HApPaBICHHIO C HallpaBlIeHHeM 00X0/1a KOHTYpa, OepyTcs co 3HAKOM
«+», a TeKylI1e IPOTUB HAIIPaBICHUS 00X0a — CO 3HAKOM « — ).
14. Bropoe npasmiio Kupxroda.
1) B 3amMKHYTOM KOHTYpe ajredpanueckasi cymMma MajJeHui HanpsHKeHUH paBHA anreOpanyeckon
CYMME JIEKTPOABIKYIIHUX CHIL.
2) AnreOpandeckas cyMMa TOKOB B 3aMKHYTOM KOHTYype paHa 0.
3) B 3amkHyTOM KOHTYpE anreOpanueckas CyMMa CUJI TOKOB paBHa CyMMe€ 3JIEKTPOJIBHIKYIIUX
CHIL
4) AnreGpanueckas cymMMma CUJI TOKOB B y3JI€ pa3BETBICHHON AJIeKTpudeckoil 1enu pasHa 0.
15. Kakue Toku Bo 2-om npasuiie Kupxrodga GepyTces co 3HaKaMU «+» U « —»?
1) Toxwu, BTeKarolue B y3ei, OepyTcsl O 3HaKaMHU «1», BBITEKAIOIINE U3 y3JIa — CO 3HAKOM « —
».
2) Tokwu, coBIaJarolIye Mo HAMPaBJICHUIO C HAaIlpaBJIeHHEeM 00X0/1a KOHTYpa, OepyTcs cO 3HAKOM
«+», a TeKylIMe NPOTHB HANPaBICHUS 00X0a — CO 3HAKOM « — ).
3) Bce Toku 6epyTcst CO 3HAKOM «+».
4) 3HaKM «+» U « —» BBIOMPAIOTCS ISl TOKOB ITPOU3BOJIBHO.
16. Ilo xakoit ¢opmyse ompenenseTcs o0Imee COMPOTUBJICHHE R TIPU TOCIEIOBATEIHHOM
COEIMHEHUH HECKOJIBKUX MPOBOIHUKOB?



1 1 >R 1
1) —=>» —; 2)R= : ; ) R=)>R; 4 —=)>R.
) R Z:Ri ) R-R,+R,-R,+..R ‘R, ) z ) R Z
17. ITo xakoil (hopmyse onpenensiercss oolee CONPOTUBIEHUE R MpU NMapauieIbHOM COEIUHEHUU
HECKOJIbKUX ITPOBOJAHUKOB?
R
! 4) R Z ;

1 1
D% =2R: DR=DR; Y R “Ri’ " R-R,+R,-R+..R R
18. Yro Takoe p —n nepexon?
1) KoHTakT 1BYX pa3HOPOAHBIX METAJLJIOB.
2) KoHTakT MeTauI-TuIICKTPHK.
3) KoHTakT 1ByX BHI0OB MOJIYIPOBOJHUKOB C Pa3HBIMU THIIAMHU IPOBOAMMOCTH.

4) KOHTaKT IBYX THUIIOB 3JIEKTPOJIUTOB.
19. Kakoe cBOMCTBO p —n MEpexo0/1a UCTIOIb3YETCS B MOIYITPOBOIHUKOBBIX JUOIAX?

1) OgHOCTOPOHHSIS MPOBOIUMOCTb.
2) 3aBUCUMOCTb CONTPOTUBJICHUSI OT TEMIIEPATYPHI.
3) 3aBHCUMOCTH COITPOTUBIICHHS OT OCBEUICHHOCTH.
4) Manas Beu4MHa CONPOTUBIICHHUS.
20. Kakoe siBjieHUE Ha3bIBAETCA 3JEKTPOMArHUTHOW UHIYKUIUEH?
1) TlosiBieHre MarHUTHOTO TOJIS TIPU MPOTEKAHUU TOKA IO IIETH.
2) Bpamienue KoHTypa ¢ TOKOM B MAarHUTHOM IIOJIE.
3) JleiicTBHME€ MarHUTHOI'O TOJIS HA IPOBOJHUK C TOKOM.
4) SIBieHHe BO3HHMKHOBEHHUS DJIEKTPUYECKOTO TOKA B 3aMKHYTOM IPOBOJSIIEM KOHTYpE MpHU
M3MEHEHUU MarHUTHOTO MOTOKA, MPOHU3BIBAIOIIETO STOT KOHTYP.
21. Kotopas u3 ¢popmyn npeacTaBiseT co0oi 3aK0H 3JeKTpoMarHuTHoN unaykiuu dapanes?

1) e=J(R+r); 2)3:2—@; 3) @ =BScosp; 4) @=LJ.
t

22. Kakoe siBJIeHHE Ha3bIBAETCSl CAMOMHAYKIIUEN?
1) SIBneHre BOZHMKHOBEHUS MHAYKIIMOHHOI'O TOKA B LIETIU MIPU MPOTEKaHUU B HEH NEPEMEHHOTO
TOKa.
2) IlosiBneHre MarHUTHOT'O TOJIS IPU MPOTEKAHUH TOKA T10 LIETIH.
3) Bpaiuenue KOHTypa ¢ TOKOM B MarHUTHOM TIOJI€.
4) JleficTBMEe MarHUTHOTO MOJISl HA TPOBOJHHUK C TOKOM.
23. Kakoe W3 HMIKENPHUBEIECHHBIX YTBEP)KJIEHUMN sBiseTcs NpaBwioM JleHla A HampaBiIeHHS
WHIYKIIMOHHOT'O TOKa?
1) VHaykuuoHHBIM TOK MMEET TaKOe HalpaBlieHHE, YTO €ro MarHUTHOM MOJ€ MPENsTCTBYET
MU3MEHEHUIO TOI'0 MarHUTHOT'O IIOTOKA, KOTOPOE €ro CO34aJI0.
2) WHayKUuMOHHBIM TOK HAINpaBieH MPOTHUBOIOJIOKHO HANpPaBICHHUIO 3JIEKTPUYECKOIO TOKa,
KOTOPBIHN €ro co3aall.
3) Hampasnenue HHAYKIIMOHHOTO TOKa ONpeAeNsieTcs Mo MpaBmily OypaBuuKa.
4) HanpasneHne MHIYKIMOHHOIO TOKA ONPEIENISIETCS IO IPaBUILY JIEBOM PYKH.
24. Tlo kakoii u3 popmyIn BEIYHCIAETCS BEIMYMHA CUIIbI AMIiepa?

I)F =quBSinat; 2) F=JBISina; 3)J=—"—; 4 7=2
R+r R

25. To xaxoi u3 GopMyIl BEIUUCIISETCS BeTMunHa cuitbl Jloperma?

I)F = quBSina; 2) F=JBlSina; 3)F=-1%_. 4 p=_7p%p.g.
4re,r dx
26. KoTtopast U3 HUXKENpUBEICHHBIX (POPMYIT SBIISETCS ONPEIEICHUEM HHAYKTUBHOCTH KOHTYypa?
D dJ R

OWL=puunV; 2)L=—; 3)eg=—-L—; 4)L=—"L.
) L=y, ) 7 ) ) ) o



27. KoTtopas U3 HWXKENPHUBEAECHHBIX (HOPMYI MPEACTABISAET COOONW MHIYKTHMBHOE CONPOTUBIICHUE
KOHTYpa MepeMEHHOMY TOKY?
lR—U' 2) R= L. 3R—1' 4) R, =wL;
) E ) ST ) St ) R, =oL;
28. Kakue kosie0aHusl Ha3bIBAIOTCS BBIHYKJIEHHBIMH 3JIEKTPUUECKUMU KOJIeOaHUSIMU?
1) Konebanwusi, BOSHUKAIOIINE B CUCTEME MPHU COOOIICHUH MEPBOHAYAIILHOTO 3armaca SHEPruH,
BCJIE/ICTBHE COOCTBEHHBIX CBOMCTB CUCTEMbI U MPU MPEHEOPEIKUMO MAJIBIX MOTEPSX SHEPTUHU Ha
BBIACJICHUC TCIIJIIOTHI.
2) Konebanus, cylecTBYIOIINE B CUCTEME MPU OCTOSTHHOM IMOMOJIHEHUH 3a11aca YHEPIUH.
3) Konebanus, npoucxosiye mo MaTeMaTH4eckoMy 3aKOHY CUHYCa UJIM KOCHUHYCA.
4) KoneGanus, npoucXosIiye B LN C IEPEMEHHBIM UCTOYHHUKOM TOKA C AJIEKTPOIBHKYIIEH

CHIOH. & = &, -sin(a)ﬂt)
29. Kotopas n3 HUKeNpUBEAEHHBIX (OPMYIT XapaKTepU3yeT HHIYKTUBHOE CONIPOTUBIICHHE?

2
UZ=RM@mij;mx;iﬁ azah%@q% 4) R, =wL;

wc wc

5. OITUKA
1. Enunuiia u3MepeHusi ONTUYECKON CHIIBI INH3bI?
1) crepanman; 2) mroke; 3) repu;  4) nuonTpuii;  5) MeTp.
2. Ontuyeckast cuia JIMH3bI paBHa 2 1. Haiiaure ee pokycHoe paccTosHue.
1)20cem;  2)25cm;  3)50cm; 4)80cm; 5) 1 wm.
3. B xakoil u3 HIKE MEPEYUCICHHBIX CPEJ CKOPOCTh PACIpPOCTPaHEHHUs CBEeTa HAMOOJbIAs, €CIH
MIOKa3aTes Iy MPEJIOMIICHHUS 3TUX CPE]] CIEIYIOIIHE:
l)anmas - n=2.41; 2)Boga- n=1.33; 3)cnuptr- n=1.36; 4)sutapp - n=1.54.
4. Kakoe 13 crneayronmx ycilIoBUi yKa3bIBaeT, 4TO JIMH3A pacceBaromias?
1) D=3nntp; 2) F<10cm; 3) D<O0; 4)nunzaBorHyras; 5) u3zo0pakeHne MHUMOE.
5. Kakoe u3 HmKecaenyomux ycaoBUi yKa3bIBaeT, YTO JIMH3a coOuparomias?
1) nuH3a BeIMyKJIas; 2) U300pakeHUe B IMH3€ MHUMOE;
3) nzo0paxenue B snuH3e npsmoe; 4) D>0.
6. UTo MOXXHO cKa3aTh 00 yrje MajJeHus Jyda CBeTa Ha MOBEPXHOCTh pazjiesia ABYX Cpel U yrie
NPEJIOMIICHUS, €CIM JIyd BBIXOJUT M3 ONTHYECKH OoJiee TUIOTHOW Cpeabl B ONTHYECKH MEHEee
MJIOTHYIO?
1) yron nagenus Oosibliie yria npeaoMICHuUs;
2) yroJa mpesomMiIeHHs OOJbIIE yIiia MMaIeHHUs;
3) yros mpejaoMIIeHus paBeH YIiy HaJeHus;
7. Kakoi yrom mnpenomyIeHHMsT COOTBETCTBYET MPEACIBHOMY VIJy TIOJHOTO BHYTPEHHETO
OTpaxeHus?
1) 0% 2)45°% 3)90% 4) 180"
8. Kak u3meHuTcst pOKycHOE paccTOSIHUE CTEKIJISTHHOM JIMH3bI, €CITU €€ OMYCTUTh B BOAY?
1) HEe U3MEHUTCS; 2) YBENUYUTCS;  3) YMEHBIIUTCS.
9. JIyu cBeTa majaeT Ha rpaHMIly pa3fena JIBYX Cpel ¢ IoKas3aTeleM IpeloMieHus n, u n,. B

KaKHMX CIIy4asX yroJjl HaJeHus paBeH yIily NpeIoMIICHUs?
)n >n,; 2)n=n,; 3)n<n,.
10. JI71s1 kakuxX MpoIeccoB XapaKTEPHO SBJICHHE HHTEpPepeHun?
1) nst 3IeKTPOCTATUYECKUX TPOLIECCOB;
2) A5 BCeX BOJIHOBBIX IPOLIECCOB;
3) Ans npoLeccoB paMOaKTUBHOIO paclaa;
4) 1 3IEeKTPOMAarHUTHBIX MPOLIECCOB.
11. Kakue BOJIHBI yAOBIETBOPAIOT YCIOBUIO KOT€PEHTHOCTU?
1) BOJHBI, UMEIOLIME OJJMHAKOBBIE (Da3bl U MOCTOSIHHYIO Pa3HOCTh JUIMH BOJIH;



2) BOJHBI, UMEIOLIME OJMHAKOBYIO JJIMHY BOJHBI M IOCTOSIHHYIO Pa3HOCTh (a3;

3) BOJIHBI, UCITyCKaeMbl€ OJTHUM UCTOYHHKOM;

4) BOJHBI, IMCIOIINE PA3THYHYIO IJTMHY U TIOCTOSIHHYIO (hazy.

12. Kakue BoTHBI MOTYT UHTEPhEPUPOBATH?

1) BOJHBI OT OJIHOT'O UCTOYHHKA CBETA;

2) BOJIHBI, paCIPOCTPAHSIONINECS B OJJHOM MJIOCKOCTH;

3) BOJIHBI, UMEIOIINE OJUHAKOBYIO SHEPTHIO;

4) BOJHBI OJIMHAKOBOM JTMHBI M IOCTOSIHHOM pa3HOCTH (a3.

13. Tlpu xakoi pa3HOCTH XO/a BOSHUKACT YCHIICHUE KOJICOaHMH ITPH HHTEepPEpeHIINN?
1) mpu pazHOCTH X0/1a, PABHOM YETHOMY YUCIY JJIUH MOJIYBOJIH;

2) npu pa3HOCTH XOJa MEHBIIIE JITTUHBI BOJIHBI;

3) npu pa3HOCTHU XOJia, PAaBHOM LIEJIOMY YHUCITy (a3;

4) npu pa3HOCTH X0/1a, paBHON HEUETHOMY UMCITY JJIMH IIOJYBOJIH.

14. TIpu xakoi pa3HOCTH XOAa BO3HUKAET OocliabiieHne Koue0aHuil mpu uHTepdepeHnn’?
1) mpu pazHocTH X0/a, paBHOM LI€JIOMY YUCIY JIJIMH OJIYBOJIH;

2) mpH pa3HOCTH X0/1a, PABHOI HEYETHOMY YHUCITY JJIUH MOJTYBOJIH;

3) npu pa3HOCTH XOJa MEHbIIIE JIJTUHBI BOJIHBI;

4) npu pa3HOCTH X0/1a, PaBHOW YeTHOMY 4HcIy (as.

15. Kakoe ¢u3udeckoe siBICHHE OTHOCUTCS K TU(PPAKINN BOITH?

1) siBneHNe HAJIOKEHUS BOJIH, B PE3YyJIbTATe UEro MOJIy4aeTcs ONpeesieHHas KapTHHAa MaKCUMYMOB
Y1 MUHHMYMOB;

2) siBneHue orudaHus BOJIHAMU MPESATCTBUS;

3) pazyokeHne Oenoro CBeTa Ha COCTABJISIFOIINE [IBETA;

4) sBreHue ociaabIeHUs CBETOBBIX BOJH IIPH PACIIPOCTPAHEHUU B Cpejie.

16. ITpu KakoM yCJIOBUHM MOXKHO HaOt01aTh TU(PAKIINIO BOTH?

1) ecnu yIMHA BOJIHBI BO MHOTO pa3 MEHbILIE pa3MepoB npeamMeTa?

2) ecnu JUIMHA BOJIHBI paBHA YETHOMY YMCITy aMIUIUTY KOJIeOaHUIA;

3) ecnu JuIMHA BOJHBI COM3MEpPUMa C JIMHEHHBIMH pa3MepamMHu MpeIMeTa;

4) ecnu da3za xKosiedaHU HEMTPEPHIBHO NU3MEHSIETCA.

17. Kakoe siBlieHUE CBUJIETEIBCTBYET O TOM, UTO CBET MPEJICTABIIAET COOO0I 37eKTPOMAarHUTHBIE
BOJIHBI?

1) uarepdepenuus cera;

2) nudpakus CBETOBBIX U 3JIEKTPOMATHUTHBIX BOJIH;

3) morsolieHne cBeTa Npu pacpOCTPAHEHUH B CPE/IE;

4) cKOpOCTb pacIpOCTPaHEHUsI CBETA U DJIEKTPOMArHUTHBIX BOJH B BaKyyMe.

18. Ckonpko JUIMH BOJH MOHOXPOMATHYECKOTO CBETa C YacTOTOW KolebaHuii v =35- 10" T
YIOKUTCS Ha TyTH JumHOW | =1.2mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°
19. UTto mpoucXoauT ¢ JTydoM OEJIOTo CBETa MPH MPOXOXKIECHUU Yepe3 TPEXTPAHHYIO CTEKIISTHHYIO
pHU3My, €CIH MOKa3aTelb MPETOMIICHHUS MPU3MbI OOJIbIIE MOKA3aTeNs MPEIIOMIICHUS OKpY Katolei
cpensi?
1) JIyu cMemiaeTcst BBIXOJIS U3 MPU3MbI B HAIIPABJICHUH MapajuieIbHOM HadaJlbHOMY;
2) Jly4d oTkmoHsIETCS;
3) Jly4 OTKJIOHSIETCS K BEPUIMHE IPU3MBI M IIPU 3TOM pPa3JiaraeTcsi Ha IBETHHIE MTyUKH;
4) Jly4 OTKJIOHSIETCSI K OCHOBAHHIO MPU3MBI U TIPU 3TOM paslaraercs Ha [BETHBIE MYUYKH.
20. Kakue ¢usnueckue SBICHUS MPOUCXOAST C JIy4OM O€lloro CBeTa MpHU MPOXOXKIACHHH uepe3
CTEKJITHHYIO TPEXTPAaHHYIO TPU3MY?
1) uarepdepeHuus;
2) nmudpakims 1 TpeIoOMIICHHE;
3) npenoMiIeHUE U JUCTIEPCUS;
4) uaTtepdepennms u nudpakius.
21. JIyun Kakoro MOHOXPOMAaTUYECKOT'O CBETa UMEIOT HAauOOJIBIIYIO ITTHHY BOJIHBI?



1) puoneroBsie;  2) opaHkeBbIe; 3) 3elieHbIC;  4) KpacHBIC.
22. JIyun Kakoro MOHOXPOMATHUYECKOT'O CBETa MMEIOT HauOOJIBIIYIO YacTOTy KOJIeOaHU?
1) 3enensle;  2) cuHue; 3) KpacHble;  4) OpaH)KEBBIE.
23. Uto onpenenser LBET Jyda ¢ TOYKHU 3PEHUS] BOJHOBOM IIPUPOJIbI CBETA?
1) ammutyna Konebanuit; 2) CKOpOCTb PaclpOCTPAaHEHHUS BOJIHBL;
3) daza xoneGanmii BOJHBI; 4) IJMHA BOJHBI, S5) 9acTOTa BOJIHBI.
24. Tlo kaKOMy 3aKOHY PacCeMBaIOTCs CBETOBBIE JTy4H B aTMochepe?
1 1

DA DAL D o
25. B ueM cOCTOUT pazauiue MeX1y €CTECTBEHHBIM U MOJISIPU30BAHHBIM CBETOM?
1) B CKOPOCTH pacpOCTpaHEHUsI CBETOBOW BOJIHBI;
2) B TUIOCKOCTH KOJ€OaHM HANpsSHKEHHOCTEH 3JEKTPUYECKUX U MArHUTHBIX BEKTOPOB CBETOBOU
BOJIHBI;
3) B MOTJIOIIEHUHU CBETOBOM BOJIHBI BEIIECTBOM;
4) B paccestHMM CBETa MEJIKUMU YaCTUI[AMHU M MOJIEKYJIaMH BEIIECTBA.
26. Kakue BeliecTBa Ha3bIBalOT ONTHYECKU AKTUBHBIMU?
1) KOoTOpBIE MOTJIOUIAIOT CBET;
2) KOTOpbIE U3MEHSIIOT HAIIPaBJIEHUE PACIIPOCTPAHEHMSI CBETA;
3) KOTOpBIE BpalllaloT IJIOCKOCTh MOJSPU3AIIH CBETA;
4) KoTopble pasiararoT Oelblil CBET B LIBETHOM CIIEKTP.

6. OCHOBbI ATOMHOM U SIAEPHON ®U3UKH
1. KBanToBas ¢pu3nka u3ydaer sBJICHUSA:
1) mpoucxozsiue co CKOPOCTAMU CPAaBHUMBIMU CO CKOPOCTBIO CBETA;
2) mpoucxoJdIiue B MakpoMHUpe, IMpH OOBSICHEHWH KOTOPBIX Kilaccuyeckass (u3MKa HHOIZA
BCTpEYaeT 3aTPyIHEHUS;
3) npoucxozsmue B MAKpOMUpPE, KOTOpbIE Kiaccudeckas (pu3nka oObsICHUTh HE MOXKET;
4) npoucxosuIMe MPU BBICOKUX JIABJICHUIX U OUYEHb BBICOKUX TEMIIEPATypax;
5) yka3aHHbIe B TyHKTax 1) u 3).
2. KBanroBas runoresa Ilimanka cocToUT B TOM, YTO:
1) u3ydeHue U MOTJIOIICHNE CBETa MPHU BBICOKUX TeMIIEpaTypax MPOMCXOJUT HENPEPBHIBHO, a MPH
HU3KHUX — TUCKPETHO, T.€. ONPEAEICHHBIMU NOPUUSAMU (KBAaHTaMH);
2) u3JIy4eHue cBeTa MPOUCXOANT AUCKPETHO, a MOTJIOLIEHHE — HEIPEPHIBHO;
3) u3ny4yeHue U MOTJIOLEHHE CBETa IPOUCXOIUT TUCKPETHO;
4) nznydyeHue M TMOIJIOIIEHHE CBETa HPOMCXOTUT TOJBKO MpU IIepexoje aromMa U3 OJHOIO
CTaIlMIOHAPHOI'O COCTOSIHUS B JIPYTOE€;
5) xBaHT cBeTa ((oTOH) 001aJaeT KaK KOPIYCKYJISIPHBIMHU, TaK U BOTHOBBIMU CBOWCTBAMH.
3. Kak u3MeHUTCS 4acToTa U3y4EeHUS, €CIIU SHEPTUI0 KBaHTA YBEIUYUTCA B 2 pasza’?
1) yBennuutcs B 4 paza; 2) ymeHbIIUTCS 4 pa3a; 3) HE U3MEHUTCS;
4)yBenuuuTcs B 2 pa3a; S5) yMEHBIIUTCS B 2 pasa.
4. Kakas dopmyrna onpeaensieT uMnyiase GoToHa?
D) p=mc; 2) p=h—v; 3) pzﬁ; 4) p=h—v u pzﬁ;
c A c A
5) Bce npuBeZieHHbIE B MYHKTaxX 1,2 1 3 GopMyJIbl ABISIOTCS MPaBUIbHBIMHU.
5. Ot KakMX MmapaMeTpoB 3aBUCHUT 3Ha4eHUE POTOTOKA HACBILICHUS?
1) ot sHEepruu GpoToHa; 2) OT CBETOBOTO MOTOKA; 3) OT YaCTOTHI OOIYYAIOIIETO CBETA;
4) OoT CBETOBOro IMOTOKAa M OT YacTOTHl OOJIyHalOIIEro CBeTa; S5) OT CKOPOCTU BBLIETAIOLIMX
JJIEKTPOHOB.

6. YpaBHenue ¢porodddexra npu ycroBun 3anupanus GOTOTOKA UMEET BHUI:

2
mvo

) hv=A+—; 2)hv,=A; 3) hv=A+eU,; 4) hv=mc’; 5) h%:p.



7. Kakue GaxkTopbl OnpeaensioT KpacHyko rpanuiy Gotosdgexra?

1) sneprus poroHa; 2) HampsHDKEHHUE MEX]TY aHOJOM U KaToJIoM; 3) JUIMHA CBETOBOW BOJIHBI;

4) BelecTBO aHOJA; 5) BELIECTBO KaToja.

8. Ilpu ocBellieHNH TIACTUHBI 3€IeHbIM cBeToM (GoTodddekta HeT. byner nu oH HabmoaaTHCS IpU
00JTy4eHUH TOM Ke MIaCTUHBI KPACHBIM CBETOM?

1) Her;

2) na;

3) Oyzaer, eciii HHTEHCUBHOCTh KPACHOTO CBeTa O0JIbllIe, YeM HHTEHCUBHOCTD 3€JICHOIO CBETA;

4) uer, T.K. paboTa BbIX0/1a IEKTPOHA U3 IIACTUHBI Oy/ET elie 0OobIIIe;

5) Her oTBeTA.

9. laBnieHue, OKa3bplBa€MOE Ha Teja 3JIEKTPOMArHUTHBIM U3JIy4€HUEM, MOYKHO OOBSICHUTH?

1) TonbKO HAa OCHOBE KBAaHTOBOW TEOPHH;

2) TOJIBKO Ha OCHOBE BOJIHOBOM TEOPHH;

3) Ha OCHOBE KBaHTOBOW U BOJIHOBOW TEOPHUHU;

4) ucrnonb3ys i pa3iIMuHbIX TEJ pa3Hble TEOPUU;

5) BO3HUKHOBEHHEM MEXaHUYECKUX CHJI 32 CUET JICKTPOMArHUTHOTO MOJIS.

10. OrHaKOBO JIK AaBJIEHUE, OKA3bIBAEMOE CBETOM, Ha YEPHYIO WJIH O€1y0 IOBEPXHOCTD.

1) oguHAKOBO;

2) Ha Geryro MOBEpXHOCTh JaBJIEHUE CBETa OOJIbIIE;

3) Ha YepHYIO MOBEPXHOCTD JAaBJICHUS CBETa OOJbIIIE;

4) pe3ynbTaT 3aBUCHT OT JJIMHBI CBETOBOW BOJIHBI, ITAJIAIOIIEH HAa ATH IOBEPXHOCTH;

5) pe3yabTar 3aBUCHUT OT dHEpPruu (POTOHOB.

11. Kakue cBoiictBa cBera nmoarsepxkaaet 3 dexr Kommnrona?

1) abdexr Komnrona He aeT BOZMOXKHOCTH JIeJIaTh BHIBOJIBI O CBOMCTBAaX CBETA;

2) BOJIHOBbIE CBOMCTBA CBETA,

3) KBaHTOBO-BOJIHOBBIE CBOMCTBA CBETA;

4) KBaHTOBbBIE CBOWCTBA CBETA;

5) Ha ocHoBe 3¢ ¢exra KoMnToHa MOXKHO caenaTh, BBIBOJ], YTO CBET CIIOCOOEH PaclpOCTPaHATHCS
TOJILKO B a0COJIFOTHO YIIPYTHX Cpefax.

12. B xakoM ciryyae 3Heprusi aromMa BoJ0poAa OoJblIe: KOTAa 3JEKTPOH HAXOIUTCS Ha yAAJICHHON
OT sAJipa opOUTE UM Ha caMOil OJIM3KOH K Aapy?

1) Ha ynaneHHo# ot siapa opOuTe;

2) Ha caMoOU OJIM3KOM K siIpy opoute;

3) sHeprus aTomMa 0JIMHAKOBA B 00OUX CIyYasX;

4) aToM BOJIOpOJa UMEET HauOOJIBIIYI0O SHEPTHI0 B MOMEHT Tmepexoaa ¢ OMu3Koil opOuTHI Ha
yJIaJIeHHYIO;

5) HeT oTBeTa.

13. Ha xakyro CTallMOHApHYIO OpOMTY MEPEXOAUT IEKTPOH B aTOMe BOJOPOJA MPU HUCIYCKAHUH
BHUJIUMBIX JIy9eit?

1) co BTOpOI Ha NIEPBYIO;

2) ¢ mo00it Ha TIEPBYIO;

3) c mepBoii Ha THO0YIO;

4) ¢ mo0oit Ha TPETHIO;

5) ¢ mo0oii Ha BTOPYIO.

14. VImeeTcst u CBA3H MEXIY YaCTOTOM OOpalieHus: 3JIEKTPOHA BOKPYT siipa aToMa BOAOpPOaA U
Y4aCTOTOM €ro u3JryuyeHus ?

1) umeercs;

2) HEe UMeeTcs;

3) umMeeTcs, eciu 4acToTa 0OpaIeHus AIEKTPOHA MHOTO OOJIBIIIE YAaCTOTHI U3ITyUCHUS,

4) umeercss TONBKO Ui OpOUT, PAgUyChl KOTOPBIX  YIOBIIETBOPSIOT  COOTHOUICHUIO:

h
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5) uMeeTcsl, eClii 4acToTa 0OpaIleHus 3JIEKTPOHA MHOTO MEHBIIIE YaCTOThI U3TyYCHHS.

15. CKoJIbKO KBAaHTOB C Pa3jMYHOM SHEPrueid MOXKET MCIyCKaTh aTOM BOJOpOJa IpHU IMepexoie
3IIEKTPOHA C TPEThei OpOUTHI HA TIEPBYIO?

1) oguH kBaHT, 2) IBa KBaHTa; 3) TPHW KBaHTA; 4) 4eThIpe KBAaHTA; S5) MATHh KBAaHTOB.

16. Cornacno runotese ne bpoins:

1) TONBKO 3NIEKTPOHBI 00IAJAIOT HAPSALY C KOPITYCKYJISPHBIMU TaK)K€ M BOJTHOBBIMU CBOMCTBAMU;
2) ToaBKO (HOTOHBI 00JIAAAIOT KaK KOPITYCKYJIAPHBIMHU, TaK U BOJTHOBBIMU CBOWCTBAMH;

3) YaCTHUIIBI HE MOTYT 06JIa1aTh BOIHOBBIME CBOWCTBAMH, €CITH HX pa3Mepsl mpeBbimaroT 10 m;

4) nrobast yacTuia o0nagaeT Hapsay C KOPIYCKYJISIPHBIMH, TAK)K€ U BOJTHOBBIMU CBOHCTBAMU;

5) BoJIHBI JIF000# MPUPOABI 00JIaJAI0T, B TOM WM MHOM CTETIEHU, KOPITYCKYJISPHBIMU CBOMCTBAMH.

. h
17. I3 cOOTHOIIEHHS HEONPEIEIEHHOCTEN Ul KOOPAMHAT U MMITyJIbCOB (HarpuMep, Ax-Ap > gy
T

) clienyer:
1) ecnu MUKpOUYACTHIIA HAXOAUTCS B COCTOSIHHM C JIOCTATOYHO TOYHBIM 3HAYCHHUEM KOOPIUHATHI

(Ax—)()), TO COOTBCTCTBYIOIAsd MNPOCKOUA €€ HUMIIYJIbCAa B 3TOM COCTOSHHU OKa3bIBACTCs

COBEPIIICHO HEOTPEICIICHHOM (Apx - 00) , 1 HA000POT;

2) MUKpOYACTHIIA HAaXOIWTCS B COCTOSHHM, KOTJa HH €€ KOOPJMHATY, HU COOTBETCTBYIOIIYIO
IPOEKIHIO €€ UMITYJIbCA TOYHO ONPEETUTh HEellb3s,;

3) ecau MUKpOYACTHIIA HAXOTUTCS B COCTOSTHIH C TOYHBIM 3HAYEHUEM KOOPMHATHI, TO U 3HAUYCHHUE
COOTBETCTBYIOLIEH MPOEKLUH €€ UMITYJIbCA B 3TOM COCTOSSHUU MOYKHO TOUHO ONPE/IEINTh;

4) yTo yactuua o0aa1aeT OJJHOBPEMEHHO KOPIYCKYJISIPHBIMU U BOJHOBBIMU CBOWCTBAMU;

5) 4TO yacTHUIla HE MOXKET OJJHOBPEMEHHO 00J1a/1aTh KOPIYCKYJISPHBIMH U BOJTHOBBIMU CBOMCTBAaMH.
18. ®usnueckuit cMpica BOJIHOBOM (GyHKIMH (7 - QYHKIMH), ONMCHIBAIOIIEH COCTOSIHME YaCTHIIbI
COCTOUT B TOM YTO:

1) 3HaueHue BOJIHOBOH ()YHKIIMM PaBHO BEPOSTHOCTH HAXOXKICHUS YACTHIBI B DJIEMEHTE 00BbemMa
dV B MOMEHT BpEMEHH .

2) BomHOBasi (YHKIHUSI ONpEAEseT TOJO0KEHHWE YacTUIBl B IMPOCTPAHCTBE B JAHHBIA MOMEHT
BPEMCHU [ .

3) xBaapaT MOJyJIsl BOJHOBOW ()YHKIIMU paBEH OTHOILEHHUIO BEPOATHOCTH HAXOXKJIEHHS YaCTHUIIbI B
masiom o0seme dV K 3ToMy 00beMy (TUIOTHOCTH BEPOSTHOCTH);

4) 3Has BOJHOBYIO (DYHKIIMIO, MOXHO ONpPEIETUTh TPAeKTOPUIO JBI)KEHUS 4YacTUIBl B
IPOCTPAHCTBE;

5) HeT oTBeTA.

19. Kakoe u3 yrBep:xieHu sBisieTcs BepHbIM. Y paBHeHue lllpennnrepa

[Ay/+2}_Z—T(E—u)1//:Oj:

1) crporo noka3bIBaeTCss MATEMaTHUECKUMH METOIAMU;

2) UMeeT peryisapHoe pelieHue NpH J0bIX 3HaYeHUAX napamerpa E (MOJHOW SHEPTUU YaCTHIIbI);
3) MCIONIB3YIOTCS TOJIBKO Ul PEIIEHUs 3a7aud 00 SHEPreTUYECKUX YPOBHSX DJIEKTPOHA B aTOMe
BOJIOPO/A;

4) mocTynaupyeTcs Tak ke, Kak B KJIACCHUECKON MeXaHUKe MOCTYIUpyeTcsa BTOpoil 3akoH HbroToHa.
20. Kakoe U3 NpUBEICHHBIX YTBEpP:KICHUH sBIsieTcss HeBepHbIM. COOCTBEHHBIN MeXaHMUYECKUI
MOMEHT UMITyJbca (CIMH) L 3JeKTpoHa:

1) BBeneH aiig oObsicHeHus onbiToB llltepHa u ['epnaxa mo paciienieHuIo y3KOro mydka aTOMOB
BOJZIOPOJA B CUJIBHO HEOJHOPOJIHOM MarHUTHOM I10JI€;

2) 3TO BHYTPEHHEE HEOTHEMIIEMOE CBOICTBO 3JIEKTPOHA, TOAOOHO €ro 3apsiy U Macce;

3) KBaHTOBAs BEJIMYMHA, HE UMEIOIAsl KJACCUUECKOTO aHaJlora;

4) xBaHTYyeTCs 10 3aKOHY L =17, fs(s + 1) , TIe S - CHMHOBOE KBaHTOBOE YHCJIO;

5) ecTb BeMYMHA CKaJISIpHAsL.



21. YTBepxkIeHHE: «B OJHOM M TOM K€ aTOME HEe MOXET ObITh Ooyiee OJHOIO AJIEKTPOHA C
OJMHAKOBBIM HA0OPOM UYeThIpEX KBAaHTOBBIX YUCEN 71, | , m; U m_ » IpeACTaBIsLeT CO00it?
1) Bropoii mocrynar bopa;  2) npunnun [laynu;  3)rumoresy ae bpoiins;
4) runoresy Ilnanka; 5) IpUHLKI HEPA3JIMYMMOCTH TOXKIAECTBEHHbIX YaCTHII.
22. SInpo aTOMOB y U30TOIIOB OHOTO M TOT'O XK€ 3JIEMEHTA CoAepKatr?
1) onMHaKOBOE YNCIIO HEUTPOHOB, HO PA3JIMYHOE YUCIIO IIPOTOHOB;
2) 0AMHAKOBOE YKCJIO MPOTOHOB, HO PA3IMYHOE YHCIIO HEUTPOHOB;
3) KONIMYECTBO HEUTPOHOB PABHO KOJUYECTBY IPOTOHOB;
4) oAMHAKOBOE YUCIIO AJIEKTPOHOB;
5) pa3IMYHOE YMCIIO 3IEKTPOHOB.
23. Kakue yTBepKIAeHUS 1711 SHEPTUU CBS3H siJpa SBISIOTCS BEPHBIMU?
a) DHEPrusl CBS3U SApa paBHA TOM SHEPrUH, KOTOpas BBLAEISETCS NMpHU O0Opa3oBaHUU sijpa W3
OTZIEJIbHBIX YaCTHLL;
0) sHeprusi CBsI3U sApa — O3TO JHEPrus, HEOOXoauMas Jis TOJHOTO paclleIyieHUs sApa Ha
OT/ICIIaHHbIE YACTHUIIBI (HYKIIOHBI);
B) DHEPrus CBS3U sAJpa paBHA TON 3HEPTUU, KOTOpasl MOIJIOIAETCs IPU CUHTE3E si/Ipa.
1) TonbKO yTBEpXKIEHUE a); 2) TOIBKO YTBEpKIAeHHE 0); 3) TOJIBKO YTBEPKICHUE B);
4) yrBepxneHus a) u 0); 5) yrBepxaeHus 0) U B);
24. Jledekt Macchl sapa 3To:
1) BennurHaA pa3sHOCTU CYMM Macc BCEX HYKJIOHOB U 00pa30BaHHOTO U3 HUX aTOMHOTO $]Ipa;
2) OTHOUICHHE MEXIYy CyMMapHON Maccoil HyKJIOHOB, HE CBS3aHHBIX MEXAY CO0Oii, 1 cyMMapHOI
Maccoi TeX K€ HyKJIOHOB, CBSI3aHHBIX MEX]y COOOH B siIpe aTOMa;
3) BenMuMHA, HA KOTOPYIO BO3pacTaeT Macca BCeX HYKJIOHOB MpHU 0Opa3OBaHUU U3 HUX aTOMHOTO
A1pa;
4) pa3HOCTb MEXJIy CYMMapHOM Maccoil HEWTpPOHOB U CyMMapHOH Maccoii MpPOTOHOB,
coJiepKalIuxcs B SIpeE;
5) paciueruieHue sapa Ha OT/IeNIbHbIE HYKJIOHBI.
25. Kakas 13 npuBeZeHHbIX (POPMYIT OMUCHIBAET OCHOBHOM 3aKOH paJl0aKTUBHOIO pacraja?
n n=ny-e T gy J=0e™ 3y N=Npe, g 2120 s
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26. Kakoii 3apsi1 UMEIOT ¢ — YacTulla, [ —4acThlla U ¥ — U3llydyeHue?

1) a—yactuna — NOJOXKUTENbHBIN; [ —YacTHLla — OTPULATEIbHBIN; ) —U3Iy4eHUE HE HMeeT
3apsaa;

2) ar—dactuna — OTpPHULATENbHBIN; [ —dacTulla — IOJOKUTENbHBIN; ) —H3JIy4eHUE HE HMEET
3apsaa;

3) ¢—dactuna — He WHMeEeT 3apsaja; [ —uyacTHlla — OTPULATENbHBIN; y —HU3JIyd4E€HUE -
MOJIOKUTEIbHBIN;

4) a— wyactuna — TMOJIOKHUTENbHBIM; [ —dYacTHlla — HE HUMEeT 3apsja; J» — U3IydyeHue -

OTpHHaTeHBHBIﬁ;
5) O — Jactuua — HOHOX(HTCHBHBIﬁ; ﬂ — YacTula " Yy — HU3JIYyUYCHUC - HC UMCCT 3apsaa,

27. Kakue siiepHbIE MPOLECCHI IPUBOJAT K CTPYKTYPHOM MEPECTPOMKE AEp aTOMOB, a KaKue HeT?
1) ao—, [ — pacnax HE U3MEHSIOT COCTaB Spa, ¥ — U3JIyUYEHUE — U3MEHSET;

2) a—pacnagu y —U3Iy4eHHE U3MEHSIOT COCTaB si/ipa; [ — pacmnaj HeT;
3) f—pacnagu y —u3IydeHUE U3MEHSIOT COCTaB SApa; ¢ — paclaj HET;
4) a—, [ — pacnaja U3MEHSIOT COCTaB SApa, ¥ — U3TydeHHUE — HET;

5) a—, f— pacnag U y — U3IY4EHHUE U3MEHSIOT COCTaB sI/1pa;

28. Kakue peakuu Ha3bIBalOTCA AAEPHBIMU?
1) peakuuu, Ipu KOTOPBIX SAPO NOMIIOMIAIOT SHEPTHIO;



2) peakuuu, Ipu KOTOPBIX PO UCIYCKAIOT SHEPTHUIO;

3) npeBpaleHusi aTOMHBIX siIep MPHU B3aUMOACHCTBUM UX C AJIEMEHTapHBIMHU YacTULIAMU WIIU JIPYT
C Apyrom,

4) BepHBI BCE ONPEICIICHUS JaHHbIE B TyHKTaxX 1-3;

5) cpenu 1aHHBIX ONpeAEIEHUI HET BEPHOTO.

29. I mpoTeKaHus YIpaBIsseMO# sACpHOM IEMHON peaKkIuu HeoOX0auMo, YTo0bl K03 duIiueHT
Pa3sMHOKEHUSI HEUTPOHOB OBLI:

1) 6onbmie 1; 2) paBen 1; 3) menbme 1; 4) mensiie 10;

KO3 PHUIMEHT pa3MHOKEHUSI HEUTPOHOB MOKET MPHUHUMAThH JIF000E 3HAUCHHE.

30. SnepHble peakUUu CUHTE3a JIETKUX sJEp aTOMOB Ha3bIBAIOTCA TEPMOSACPHBIMH, TIOTOMY UTO
OHM BO3MOXKHBI:

IIPU HU3KUX TEMIEpaTypax;

IIPYU BBICOKUX TeMIeparypax (Iopsaka 10° - 10° K);

P CBEPXHU3KUX TeMieparypax (mopsiaka 0,01 — 0,1 K);

TIPH CBEPXBBICOKHX Temreparypax (mopsiaka 10” — 10° K);

[IpU TEMIIEpPaTypax, YKa3aHHbIX B MyHKTaX 2) U 4).

4. METOIUYECKUE MATEPHUAJIbI, OINPEJEJSAIOIIUE IPOLEALYPbI
OLIEHUBAHHUS 3HAHMM, VYMEHHWH, HABBIKOB M (WJIH) OINBITA
JNESITEJIBHOCTH, XAPAKTEPU3YIOIUX STAIbBI ®OPMUPOBAHUS
KOMIIETEHIIUI

JlekuMM OLEHUBAIOTCS IO IOCEIAeMOCTH, AKTUBHOCTH, YMEHHUIO BBIICIUTH IJIABHYIO
MBICIIb.

JIaGopaTopHble 3aHATHA OLEHMBAIOTCA II0 CAMOCTOSITEIHOCTU BBIMOJHEHUS pPalOTHI,
rPaMOTHOCTH B O(pOPMIIEHUH, TPABUIIBHOCTHU BBIMOJTHEHHUS.

CamocrosaTrenbHass paboTa OLIEHUBAETCAd MO KAYeCTBY M KOJHMYECTBY BBINOJIHEHHBIX
JIOMAIITHUX WM KOHTPOJIBHBIX paboOT, TpaMOTHOCTH B O()OPMIIEHUH, IPABUILHOCTH BBITIOJTHEHHUSL.

ITpomerxyTouHas arTecTanus NpoBOIUTCA B (hOpMe 3aueTa U 3K3aMeHa.

Jlia monydeHus 3ayeTa M dK3aMeHa CTYAEHT OYHOW (GopMbl 00ydeHHs AODKEH B TEUEHHUE
CeMecTpa aKTUBHO MOCEIIATh JIEKIIMU ¥ IPUHUMATh Y4acTHe B 00CYKIACHUU BOIIPOCOB KaCaIOLIUXCS
M3Yy4aeMOIl TeMbl, BBIIOJHUTH U 3alIUTUTh OTUYETHI 110 IPAKTUUYECKUM 3aHSITHUSIM.

JUis oTydeHus 3a4eTa U 3K3aMeHa CTYAEHT 3a0YHOM (opMbl 00yueHUs TOJDKEH HamucaThb
KOHTPOJIbHYIO paboTy, aKTUBHO MOCEIATh JEKIUU U MPUHUMATh y4acTUe B 00CYKJI€HUH BOIIPOCOB
KaCaOLUXCsl U3y4aeMON TEMBI, BBITOJIHUTD U 3alIUTUTh OTUETHI IO MPAKTUYECKUM 3aHATHAM.

Kpurepun omneHku 3adera ¥ 53K3aMeHa MOTYT OBITh MOJy4€Hbl B TECTOBOH (opMe:
KOJIMYECTBO  OaJyIOB WM  yIOBJIETBOPUTEIBHO, XOpOWIO, OTIAMYHO. s  modydeHus
COOTBETCTBYIOIIEH OLICHKHU Ha 3a4eTe U HK3aMEHE 110 KypCy UCHOJIb3YETCsl HAKONUTENIbHAs cUCcTEMa
0abHO-PEUTHHIOBOM padOThI CTYAEHTOB. VITOroBast oleHKa CKJIAJAbIBAETCS M3 CYMMbI OaJllIOB MIIU
OLIEHOK, IOJIyYE€HHBIX IO BCEM pa3liellaM Kypca M CyMMbl Oa/UIOB IOJY4YEHHOM Ha 3adeTe |
DK3aMEHE.

Tabnuua 4.1 - Kputepun olieHKH ypOBHS 3HaHUI CTYAEHTOB C MCIIOJIb30BaHUEM TeCcTa Ha
3a4eTe WU 3K3aMEHEe 110 y4eOHON AUCHUILINHE

OueHka XapaKTepUCTUKKN OTBETA CTYAEHTa
OTAn4Ho 86-100 % npaBUbHbIX OTBETOB
Xopouo 71-85 %
Y[,0BNEeTBOPUTENBHO 51- 70%
HeypoBnetsoputenbHo MeHee 51 %




OneHka  «3auTE€HO»  COOTBETCTBYET  KPUTEPHUSM  OICHOK OT  «OTIUYHO»  JO
«YAOBIIETBOPUTEIHHOY.

OreHKa «HE 3aYT€HO0Y» COOTBETCTBYET KPUTEPHUIO OLIEHKHU «HE YIOBIECTBOPUTEIHHON.

KonnuectBo 0amioB W OIEHKAa HEYJOBJIETBOPUTEILHO, YAOBIETBOPUTEIHLHO, XOPOIIIO,
OTJIMYHO ONPEACINSIOTCS MPOTPAMMHBIMU CPEJICTBAMU IO KOJUYECTBY IMPABHIBHBIX OTBETOB K
KOJIMUECTBY CIy4ailHO BEIOpAaHHBIX BOIIPOCOB.

Kpurepru onieHuBaHMsI KOMIETEHIIUH CIETYyIOLIHE:

1. OTtBeTsl HMEIOT TOJIHBIE pemieHus (C NpaBWIBHBIM OTBeToM). MX copepxaHue
CBUJICTEIILCTBYET 00 yBEpEHHBIX 3HAaHMAX OOydJaromerocs M O €ro YMEHHH pemaTh
podeCCHOHAIIbHBIC 33J1a4H, OLICHUBACTCS B 5 0a/UI0B (OTJIMYHO);

2. bonee 75 % OTBETOB HUMEIOT IIOJIHBIE pelIeHUs (C NIpPaBWIbBHBIM OTBeTOM). Mx
COJIep’)KaHUE CBHJIETENBCTBYET O JOCTATOUHBIX 3HAHUSAX OOYYAIOLIErocs M €ro yMEHHH pellaTh
npodeccuoHanpHbIC 3a1a4n — 4 Oaa (Xopolo);

3. He menee 50 % OTBETOB MMEIOT MOJIHBIE pelIeHUs (C MpaBWIbHBIM OTBeTOM). Ux
COJIep)KaHNWE CBHUJCTEIHCTBYET OO YIOBJICTBOPUTENBHBIX 3HAHUAX OOydJaromerocs M O €ro
OTPaHMYEHHOM YMEHHUHU pellaTh MNpoQecCHOHANbHBIE 3aJaul, COOTBETCTBYIOIIME €ro Oymyiiei
kB pukanuu — 3 6ayuia (yI0BICTBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pEHICHHs] C TMPaBUIBHBIM OTBETOM. WX conepikaHue
CBUJICTEIILCTBYET O CJA0BIX 3HAHWSAX OOydaromerocs M O €ero He YMEHHH pemaTh
npodeccuoHanpHbIe 3a/1a4K — 2 6aisa (HeyI0BIETBOPUTEIBHO).



