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1. MEPEYEHb KOMITETEHLIUA C YKASAHUEM I9TAIIOB UX ®OPMUPOBAHUSI
B ITPOHECCE OCBOEHUS ObPA3OBATEJIbHOU ITPOI'PAMMBbI

B pesynbrate ocBoenuss OIIOIl nmo nampaBnenuto moarotoBku 35.03.04 Arponomus,
oOyJaromuiicss JTOJDKEH OBJAJETh CIICAYIONIMMH pe3ylbTaTaMu OOy4deHUs II0 JUCLUILIMHE

«Dusukan:

Tabmuma 1.1 — TpeGoBanus K pe3ysibTaTaM OCBOCHHS AUCIIUILUINHbI

Konn
Kon u HauMEHOBaHHE
[lepeuens mIaHUPyEMBIX PE3yIHTATOB
HAaUMCHOBAHHE WHUKaTopa
00y4eHHS 110 AUCIUILINHE
KOMIIECTEHITHH JTIOCTHKCHHUS
KOMIETEHITHH

3namp: GyHaaMEHTANbHBIC 3aKOHBI (PU3HUKH, B
T.4. pU3NYECKHE OCHOBBI MEXaHHKH,
MOJIEKYJISIPHON ¢busuku
TEPMOJVHAMUKH, IEKTPUYECTBA U
MarHeTu3Ma, ONTHKU, aTOMHOM, SAepHON
(U3MKK 1L peIICHHs] CTaHJAPTHBIX 3a/1a4 B
00I1acT arpOHOMUHM U arpoOu3Heca.

OIIK-1.1 Ymemp: ucnonp3oBath GyHIaMEHTATBHBIC

JleMoHCTpHpYET 3aKOHBI (PU3UKH, B T.4. (PU3NUECKHE OCHOBBI

3HaHHE OCHOBHBIX MEXaHHUKHU, MOJICKYJISIPHON (PU3HKH 1

3aKOHOB TEPMOJIMHAMUKH, IEKTPUYECTBA M MAarHETH3Ma,

MAaTeMaTHIECKHUX U OIITHKH, aTOMHOM, iAepHON (PHU3NKN JUIs

€CTECTBEHHBIX pelIeHNUs TUTIOBBIX 3a/1a4 B 00J1aCTH arpOHOMUH

OIIK-1. Criocoben
pelarh TUIOBbIE
3a1a9u
pohecCHOHAIBHON
JIEeATEILHOCTH Ha
OCHOBE 3HAHMI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX U
€CTECTBEHHBIX HAyK
C IPUMEHECHUEM
nH(OPMALMOHHBIX
TEXHOJIOTHI

HayK,
HEOOXOAUMBIX JIJIst
pELICHUS TUITOBBIX
3aj7a4 B 001aCTH
arpoHOMHU U

u arpoOH3Heca.

Bnaoemb: HaBbIKaMHU MCIIOJIb30BAHUS
(yHIaMeHTaJIbHBIX 3aKOHOB (pU3HKH, B T.4.
(puzmueckre OCHOBBI MEXaHUKHU, MOJIEKYJISIPHOI

arpobusHeca (bu3MKHN U TEPMOJMHAMUKH, IIEKTPHYECTBA U
MarHeTu3Ma, ONTHKH, aTOMHOM, SAepHOU
(hu3MKM U1 peILIeHHs TUITOBBIX 3a/1a4 B
00J1aCTH arpOHOMHH U arpoOu3Heca.
3Hame: hyHIaMeHTaIbHBIC 3aKOHbI (DH3UKH, B
OIlK-1.2 T.4. (U3NYECKIE OCHOBBI MEXAHUKH,
Hcnonsyer MOJIEKYJIAPHOM ¢husuku u
3HaHUsI OCHOBHBIX TEPMOJAMHAMUKH, DJIEKTPUUECTBA U
3aKOHOB MarHeTu3Ma, ONTHKH, aTOMHOM, SAepHOU
MaTEMaTHICCKUX U (u3MKM 11 pellleHust CTaHIapTHBIX 3a/1a4 B
€CTECTBEHHBIX

HayK JIs pelIeHus
THIOBBIX 337124 B
obnactu
arpoHOMMH U
arpobusHeca

00J1acTH arpOHOMUM U arpoOu3Heca.

Ymems: ncrions3oBath HyHIaMEHTAIbHbIC
3aKOHbI (PU3UKH, B T.4. PU3NYECKHE OCHOBBI
MEXaHHKHU, MOJICKYJSIPHOU(H3UKH U
TEPMOIMHAMUKH, IEKTPUUECTBA U
MarHeTu3Ma, ONTUKH, aTOMHOM, sSiAepHON

(hu3MKN U1t pelIeHu st CTaHAAPTHBIX 3a/1a4 B
00J1acT arpOHOMUM U arpoOu3Heca.
Bnaoemp: HaBbIKaMH HCIIOJIb30BAHUS
(yHIaMeHTaIbHBIX 3aKOHOB (DM3UKH, B T.4.
(hu3HYeCKHe OCHOBBI MEXaHUKH,
MOJIEKYJISIPHOM (DM3UKU U TEPMOAUHAMUKH,
JNEKTPUYECTBA M MATHETH3Ma, ONITUKH,
ATOMHOI, 1/IepHOM (DU3KMKHU ISl PELICHUS
CTaHJAPTHBIX 33/1a4 B 001aCTH arpOHOMUH U
arpobusHeca.

2. OMUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHMS KOMIIETEHIIA
HA PA3JIMYHBIX 3TAIIAX UX ®OPMUPOBAHUSA, OTUCAHUE IIKAJI
OLHEHUBAHMUA

Tabmuuma 2.1 — IlokasaTenu M KPUTEPHUU OMPEICICHUS YPOBHS C(HOPMHPOBAHHOCTH
KOMITETCHIMI (MHTErpUPOBaHHAsI OLIEHKA YPOBHsI C(OPMUPOBAHHOCTH KOMITETEHIIHA)

Kon u OueHka ypoBHs COPMUPOBAHHOCTH
[Inanupyem H yp (bopamitp
HaWMEHOBaHHE Lo
HUHJMKATOpa HEYIIOBJICTBO OBJICTBOPHU
p pe3yabTaThl YA YA P XOPOILLIO OTIIMYHO
JOCTHIKCHHUA PHUTEIBHO TEJIBHO
00y4eHust
KOMIIETEHIIUH
OIIK-1.1 3naTh: OrcyrerBytor | Henomnble | Cdopmuposan | ChopmupoBanH
E€MOHCTpHpYe : MPE/CTaBICH | HpeNCTaBlIeH HbIE, HO
A TPUPYE | b rnamenra | "POH > pen ’ ) bIC
T 3HaHHE LHBIC us o us o COTEPHKAMME | (proranrorrrmacy
OCHOBHBIX SAKOHDI ¢ynnamenTan | GyHIaMeHTaa |  OTAENbHbIC e
3aKOHOB usii, B BHBIX 3aKOHOB | bHBIX 3aKOHOB npo0ensl
MaremMaTHiecK | ? ¢busuky, B ¢busuky, B npeacraseny | PCACTABICHIT
ux q;nlanecxne T.4. T.4. 5100 06
ECTECTBEHHBIX | ' (Qusnuecknx | ¢usndeckux | GpyHnamentans | QyHIaMeHTalbH
HayK, OCHOB OCHOB HBIX 3aKOHOB | BIX 3aKOHOB
MEXaHHKH,
HEO0XOUMBIX MoTTeKyJIAPH MEXaHHKH, MCXAHHUKH, | (QU3HKH, B T.4. | hu3uKu, B T.4.
JUISL pELICHHUS oif (ursucH 1 MOJIEKYJIIPHO | MOJICKYIISPHO (usnyecKux busmaeckix
THUIIOBBIX 3a/1a4 i pusKky 1 i usukn n OCHOB
TEPMOJMHAM OCHOB
B o0nacTu TEPMOJMHAMH | TEPMOJMHAMU MEXaHHKH,
HKH, + | MEXaHUKH,
arpOHOMHH U ICRTDHYECT KU, KW, MOJICKYJISIPHO#
arpoOusHeca san p JNMEKTPUUECTB | IJICKTPUYCCTB ¢busuku n MOJICKYJISIpHOU
au aun TEPMOAMHAMHUK | QU3HKH U
MarHeTusma
OITHKI MarHeTu3Ma, | MarHeTu3Ma, u, TEpPMOAMHAMUKH
> )
ATOMHOI, ONTHKH, ONTHKH, NEKTPHYCCTBA | | 5yekTpUuecTBa
o ATOMHOI, ATOMHOIA, M MarHeTu3Ma,
SAEPHON . N M MarHeTu3Ma,
SIICPHOM sIICPHON OITHKH,
busuky st o OITHKH,
¢busnky amst busuky st aTOMHOM, 8
DCILICHIA eLIEHUS eIIeHMs SIEPHON aTomHou,
CTaHJapPTHbI P P Aep .
X 32724 B CTaHJAPTHBIX | CTaHIAAPTHBIX ¢busuku ans | AACpHOU uznxu
o6acTH 3aj1a4 B 3aja4d B pereHus JUISL peLLeHUst
obnactu obnactu CTaHIapPTHBIX
arpoHOMHHM p CTaHJAPTHBIX
u arpOHOMHMHU U | arpOHOMMH U 3aj1a4 B 3a1a4 BOGNACTH
arpoOusHeca | arpoOm3Heca obnacTtu
arpobusHeca arpoOHOMMH U

arpoOHOMUH U




arpoOusHeca | arpoOu3Heca
YMmern: He ymeer B nenom B nenom CcdopmupoBanH
HCII0JIb30Ba HUCIIOJIL30BaTh | YCHCIIHOE, HO | YCIICIIHOE, HO 0€ YMEHUE
Th dynmamentan | 1 cozepXallee | UCHOJb30BaTh
¢byHnamenra cUCTeMaTH4eC | OT/AeNIbHbIE (byHIaMeHTaIbH
bHBIE 3aKOHBI
JIbHBIE KO€ yMEHHe npo0esl B bI€ 3aKOHbI
3aKOHBI busmian, B HCIIONB30BATh | YMEHHU ¢busuky, B T.4.
(busuky, B .9 (dyHmamMeHTan | UCHOJIb30BaTh | (PU3HUECKUE
T.4. (busnyecKkue | pHBIE 3aKOHBI | (pyHIaMEHTAIb OCHOBBI
¢busnueckue OocHOB | (U3HUKH, B HBIE 3aKOHbI MEXaHHKH,
OCHO | g Mexanuku, | T-9- (bU3MKH, B T.4. | MOJICKYJISIPHOM
BBI MOJTEKYJIAPHO ¢dusuyeckre | puznueckue ¢bu3uky n
MEXaHUKH, | . OCHOB OCHOBBI | TEPMOJJMHAMHUKHI
i pusuky u
MOJIEKYJISIPH bl MEXaHUKH, | MEXaHHKH, , JNEKTPUYECTBA
oit duzuky p | TCPMOMMHAMI | 1 ey apro | MONEKYIAPHOH | MMarHeTH3Ma,
TepMmozanHaMm | KH, 1 Qu3NKK 1 ¢busuku 1 OITHKH,
HKH, JIEKTPUUYECTB | TEPMOAUHAMH | TEPMOJMHAMHK | aTOMHOIA,
IEKTPUYUECT | a u KU, u, SIICPHON
Ba U MarHetH3Ma, | YICKTPHUECTB | DIEKTPHYECTBA | (PUBHKH st
MarHeTusma au M MarHeTu3ma LICHUS
erus oITTHEH, eTusMa, | pelue
, OIITUKH, y MarHeTu3Ma, | ONTHKH, THUIOBBIX 32134
o ATOMHO}1, L
ATOMHOIA, N OIITHKHY, ATOMHOIA, B 00acti
SIePHOM ANCPHOU ATOMHOH, SLIEPHOM arpoHOMHH H
dusuxy ans | U3KKK U1 sIICPHOMN busuky st arpobusHeca
pereHus pereHus ¢dbusuky U1t | peleHus
THUIIOBBIX THITOBBIX peteHus THUIIOBBIX
3a1a4 B 3a1au B THUIIOBBIX 3a1a4 B
obmactu 3a/1a4 B obmactu
obmacTtu
arpoOHOMHHU obusactu arpOHOMHH U
u arpOHOMHH M| 4 1hopomum 1 | arpobusHeca
arpoGusueca | ArPOOM3HECA | arpoGusneca

Baaaernb: He Brnageer B nenom B nienom VYcneurnoe n
HaBBIKAMH HaBBIKAMH | YCIICLIHOE, HO | YCIEIIHOE, HO | CHCTEMaTH4eCKO
UCIIONB30BA | HMCIHOJIb30BAaH HE cozepakaniee € NpUMEeHEeHne
HUSA ust CHUCTEMATHYeC | OTIENbHbIC HaBBIKOB
¢dynnamenra | GpynaameHran Koe po0esl HCIIOB30BAHUS
JIBHBIX BHBIX 3aKOHOB | NPUMEHEHHE | NpHUMEHeHHs | QyHIaMEeHTaJIbH
3aKOHOB ¢busuky, B HaBbIKOB HaBBIKOB BIX 3aKOHOB
¢busuky, B T.4. HCIOJIb30BaH | HUCIMOJIB30BaHU | (DU3MKH, B T.4.
T.4. ¢usnueckue ust s ¢usnueckue
¢busnueckue OCHOBBI ¢dynnamenran | GpyHaaMeHTab OCHOBBI
OCHOBBI MEXaHHKH, | bHBIX 32KOHOB | HbIX 3aKOHOB MEXaHHKH,
MEXaHUKH, | MOJEKYJISIPHO ¢busuky, B (bu3MKY, B T.4. | MOJEKYJISPHOI
MOJICKYJISIpH | pu3uKu u T.4. ¢dusnyeckue b3uKy 1
oil pu3uku u | TepMoanHAMHU | (u3HUECKHEe OCHOBBI TEPMOMHAMUKH
TePMOMHAM KU, OCHOBBI MEXaHHKH, , JNEKTPUYECTBA
HKH, JNIEKTPUYECTB | MEXAHUKH, | MOJIGKYJSIPHOH | U MarHeTusma,
AEKTPUUECT aun MOJICKYJISIPHO busnku n OIITHKHY,
Ba U MarHeTusma, | i QU3MKH U | TEPMOAMHAMUK ATOMHOIA,
MarHeTusma OITHKH, TEPMOMHAMHU u, SAEpHON
, OIITUKH, ATOMHOI, KW, JEKTPUYECTBA bu3uKH 115
ATOMHOM, sIIepHOMN JNIEKTPUYECTB | U MarHeTu3Ma, peleHus
SAEPHON bu3uku s au OITHKH, THUIOBBIX 3a]a4
bu3uKH 115 pereHus MarHeTu3ma, ATOMHOI, B 00JacTu
pereHus THUIOBBIX OIITHKHY, sIIepHON arpoOHOMHH U
THUIIOBBIX 3aj1a4 B ATOMHOIA, bu3uky s arpobusHeca
3a1a4 B obnactu SIICPHON peteHus
obnactu arpoHOMHHU M | (HU3HUKHK JUTs THUIIOBBIX
arpoHOMHH | arpoOu3Heca pereHust 3aja4 B
u TUIOBBIX obnacTu
arpobusHeca 3aj1a4 B arpoOHOMMH U
obnactu arpobusHeca

arpoOHOMMH U

arpoOusHeca
3Hars: OtcyrerBytor | Hemonubie | Chopmuposan | ChopmupoBanH
(dyHIaMeHTa | MpEeACTaBlIeH | HpenCcTaBieH HBIE, HO ble
JIBHBIE ust 00 ust 00 coJiepIKallie | CHCTEeMaTHYECK
3aKOHBI ¢dynnamenran | GyHIaMeHTad |  OTHCIbHbIC ue
¢busuky, B BHBIX 3aKOHOB | bHBIX 3aKOHOB po0ensl MPEe/ICTABICHUS
T.4. ¢busmku, B ¢busuku, B MPEACTaBICHU 00
¢busnueckue T.4. T.4. .00 (byHIaMeHTaIbH
OCHOBBI ¢dusnueckux | ¢usnyeckux | GpyHIamMeHTanb BIX 3aKOHOB
MEXaHHKH, OCHOB OCHOB HBIX 3aKOHOB | (U3MKH, B T.U.
MOJISKYJISIPDH | MEXaHHKH, MEXaHUKH, | (U3MKH, B T.4. (busnIecKux
0if (PM3UKH M | MOJIEKYJISIPHO | MOJICKYJISIDHO | (U3HUECKHUX OCHOB




OIIK-1.2
HUcnomszyer
3HaHUS
OCHOBHBIX
3aKOHOB
MaTeMaTH4ecK
ux u
€CTECTBEHHBIX
HayK 1J1s
pemeHus
THUIIOBBIX
3ajad B
arpOHOMHH H
arpoOusHeca

TepMOAMHAM | i HU3MKHU U 1 QU3NKK 1 OCHOB MEXaHHKH,
HKH, TEPMOJUHAMH | TEPMOJUHAMU MEXaHHKH, MOJICKYJISIPHO
AEKTPUUECT Ku, KH, MOJICKYJISIPHOM bu3uKK u
Ba U JNEKTPUYECTB | HICKTPUUECTB busuku n TEPMOMHAMUKH
MarHeTusma au au TEPMOJMHAMUK | , JIEKTPUUESCTBA
, OIITHKHY, MarHeTu3Ma, | MarHeTu3Ma, u, M MarHeTu3Ma,
ATOMHOIA, OITHKH, OIITHKHY, JIEKTPUUECTBA OIITHKHY,
STIEPHOM aTOMHOM, ATOMHOM, M MarHeTusma, ATOMHOM,
busuky st SIICPHOM SIICPHOIT OIITHKH, SIACPHOM pHU3UKU
pereHus busuky 11t | GU3KKY IS ATOMHOI, JUISL PELLICHHS
CTaHJAPTHBI perueHus pereHus SAEPHOI CTaHaPTHBIX
X 3a71a4 B CTaHJAPTHBIX | CTAHJAPTHBIX | GU3MKM A1 | 3a7ad BOOJAcTH
obnactu 3aj1a4 B 3aja4 B peteHus arpoOHOMHH U
arpoHOMHHU obnacTu obnacTtu CTaHAAPTHBIX arpoOusHeca
u arpOHOMHHU U | arpOHOMHH U 3aj1a4 B
arpobusHeca | arpoOu3Heca | arpobu3Heca obactn

arpoOHOMMH U

arpobusHeca
Ymers: He ymeer B nenom B nenom CdopmupoBanH
HCIIOJIB30Ba HUCIIOJIL30BaTh | YCICIIHOE, HO | YCIICIIHOE, HO 0¢€ yMCHUEC
Th dynmamenTan HE cozepakaniee UCIOJIB30BaTh
¢byHnamenTa LHBIC 3aKomg | CACTEMATHUCC | OT/ICTBHEIC (byHIaMeHTaIbH
JIbHBIE KO€ YMEHHe npo0essl B bI€ 3aKOHbI
3aKOHBI busuxn, B UCIIONB30BATh YMEHUH ¢u3uky, B T.U.
¢busuky, B T.9. (dyHIaMeHTan | MCIOIb30BaTh ¢busnueckue
T.4. (busnyeckue bHBIC 3aKOHBI | (hyHIaMEHTab OCHOBBI
¢busnueckue OCHOB ¢busuky, B HBIE 3aKOHBI MEXaHHKH,

OCHO | b MeXaHHKH, T.4. (GU3MKH, B T.4. | MOJEKYJISIPHOI
BBI MOJIEKYIPHO ¢uznueckue (uznueckue ¢dbusuku
MEXaHUKH, | ., OCHOB OCHOBBI | TEPMOJAMHAMHUKH
MOJICKYJISIPH it usuicn bl MEXAHUKH, MEXaHHKH, , JNIEKTPUYECTBA
ot du3uku p | TEPMOMMHAMK | /o epeynspro | MOMEKyIAPHOH | MMarHeTnsMa,
TepMouHam | KU, i usuku n Gbu3uKy n OIITHKHY,
UKH, JIEKTPUYECTB | TEPMOJMHAMHU | TEPMOJHHAMHUK ATOMHOIA,
JJIEKTPUYECT | a u KH, u, SIIEPHOMN
Ba U MarHeTH3Ma, | YIGKTPHYCCTB | DIICKTPHYCCTBA bu3uKy 101
MArHeTI3Ma | oo au M MarHeTu3ma, pereHus
, OIITUKH, . MarHeTu3ma, OITHKH, THUIOBBIX 32134
aTOMHOM, aTOMHOfI’ OIITHKH, aTOMHOM, B o0yiactu
SIePHOM ANCPHOU aTOMHOV, SIICPHOI ArpOHOMHH U
dusuxy ans | U3KKK U1 SIICPHOIT ¢busnky amst arpobusHeca
pereHus pereHus bu3uky s pereHus
THUIIOBBIX THITOBBIX perueHust THUIOBBIX
3a1a4 B 3a1au B THUIIOBBIX 3a7a4 B
obnactu 3a7a4 B obnactu
obmacTtu

arpOHOMHHU obnactu arpoOHOMHH U
u arpOHOMHH M| 5 yonomun 1 | arpoGusHeca
arpoGusueca | ATPOOH3HECA | arpoGusneca

Baaaernb: He Brnageer B nenom B nienom VYcneurnoe n
HaBBIKAMH HaBBIKAMH | YCIICLIHOE, HO | YCIEIIHOE, HO | CHCTEMaTH4YeCKO
UCIIONB30BA | HMCIHOJIb30BAaH HE cozepakariee € NpUMEeHEeHne
HUSA ust CHCTEMATHYeC | OTIENbHbIC HaBBIKOB
¢dynnamenra | GpynaameHran Koe po0esl HCIIOB30BAHUS
JIBHBIX bHBIX 3aKOHOB | NPUMEHEHHE | NPHUMEHeHHs | QyHIaMEeHTaJIbH
3aKOHOB ¢busuky, B HaBbIKOB HaBBIKOB BIX 3aKOHOB
¢busuky, B T.4. HCIOJIb30BaH | HCIMOJIB30BaHU | (DU3MKH, B T.4.
T.4. ¢usnueckue ust s ¢usnueckue
¢busnueckue OCHOBBI ¢dynnamenran | GpyHaaMeHTab OCHOBBI
OCHOBBI MEXaHHKH, | bHBIX 32KOHOB | HbIX 3aKOHOB MEXaHHKH,
MEXaHHKH, MOJIEKYJISIPHO ¢busuky, B (GU3MKY, B T.4. | MOJEKYJISPHOI
MOJICKYJISIpH | pu3uKu u T.4. ¢dusnyeckue by3uky 1
oil pu3uku u | TepMoanHAMHU | (u3HUECKHEe OCHOBBI TEPMOMHAMUKH
TePMOMHAM KU, OCHOBBI MEXaHHKH, , JNEKTPUYECTBA
HKH, JNICKTPUYECTB | MEXAHUKH, | MOJIGKYJSPHOH | U MarHeTusma,
AEKTPUUECT aun MOJICKYJISIPHO busuku n OIITHKHY,
Ba U MarHeTusma, | i QU3MKH U | TEPMOAMHAMUK aTOMHOIA,
MarHeTusma OITHKH, TEPMOMHAMHU u, SAepHON
, OIITUKH, ATOMHOI, KW, JNIEKTPUYECTBA bu3uKH 115
ATOMHOM, sIIepHOMN JNIEKTPUYECTB | U MarHeTu3Ma, perieHus
SAEPHON bu3uku s au OITHKH, THUIOBBIX 3a]a4
bu3uKH 115 pereHus MarHeTu3ma, ATOMHOI, B 00JacTu
pereHus THUIOBBIX OIITHKHY, sIIepHON arpoOHOMHH U
THUIIOBBIX 3aj1a4 B ATOMHOIA, bu3uky s arpobusHeca
3a1a4 B obnactu SIICPHON peleHus
obnactu arpoHOMHHU M | (HU3HUKHK JUTs THUIIOBBIX
arpoHOMHH | arpoOu3Heca pereHust 3a7a4 B
u TUIOBBIX obnacTu
arpobusHeca 3aj1a4 B arpoOHOMMH U
obnactu arpobusHeca
arpoOHOMMH U
arpoOusHeca

OrnrcaHue Kaibl OLICHUBAHUA

1. OueHka «HEYMOBIECTBOPUTENBHO» CTABUTCS CTYAEHTY, HE OBJAJCBIIEMY HH OJHHM H3
3JIEMEHTOB KOMIIETECHIINH, T.€. 0OHApYKMBIIEMY CYyIIECTBEHHBbIC MPOOEIBI B 3HAHUM OCHOBHOTO
MPOrpaMMHOT0 Marepuajla IO AUCLUUIUIMHE (IPAKTHKE), IOMYCTHUBLIEMY IMPHHLUUNHAIbHBIE
OIMOKN NPH NPUMEHEHUH TEOPETHUECKUX 3HAHUM, KOTOpPBIE HE IO3BOJAIOT €My IPOJOIKHTH
0o0yueHne WIM NPHUCTYNUTh K HNPAKTUYECKON AESATENLHOCTH 0€3 IONOJHUTENbHON MOArOTOBKH

M0 JAHHOM JUCLMIIINHE.

2. OI_IeHKa «YHOBJICTBOPUTEIIBHO» CTAaBUTCA CTYHCHTY,

JIUTEPAaTYpOH, JAOMyCTHBLIEMY HETOYHOCTH B OTBETE Ha JK3aMEHE,

OBJIAJICBILIEMY 3JIEMEHTaMHU
KOMIIETEHIIUH «3HATh», T.€. TMPOSIBUBIIEMY 3HAHHS OCHOBHOTO MPOrPAMMHOIO MarepHana Iio
nucuuIMHe (MPakTHKe) B 00beMe, HEOOXOAMMOM JJisi MOCIEAYIoIero OoOy4deHus u
MPEACTOSIIeH TMPAKTUYECKOW [JEATEeIbHOCTH, 3HAKOMOMY C OCHOBHOH pPEKOMEHIOBaHHOM

HO B OCHOBHOM

06na;[a}01ueMy HeO6XOIII/IMI>IMI/I 3HaHUAMU I UX YCTPAaHCHUS IIPU KOPPEKTUPOBKE CO CTOPOHBL

JK3aMeHaTopa.

3. OueHkKa «XOpOILIO» CTaBUTCA CTYACHTY, OBJAJEBIIEMY OJJIEMEHTaMH KOMIIETCHLIUH
«3HATBY» U «yMETb», NPOSBUBIIEMY ITOJHOE 3HAHMWE NIPOTPAMMHOIO MaTepHaja M0 JUCIUILIMHE

(IpakTHKE), OCBOMBILIEMY OCHOBHYIO DPEKOMEHIOBAaHHYIO JIMTEPATYPY,

00OHapyXHUBIIEMY




CTaOWIIBHBINA XapakTep 3HaHUI U YMEHUH U CIOCOOHOMY K MX CaMOCTOSITEIbHOMY IIPUMEHEHHIO
1 OOHOBJICHHIO B XOJI€ TIOCIICAYIOIIETr0 O0yICHHS U IPAKTHYECKOU eI TeIbHOCTH.

4. OneHKa «OTJIIMYHO» CTABUTCSl CTYACHTY, OBIAJCBIIEMY SJIEMCHTAMH KOMIICTCHIIUH
«3HATh», «YMETb» U «BIAJAETH», INPOSBHUBIIEMY BCECTOPOHHHME U TJIyOOKME 3HAHUS
OPOrpaMMHOTO  MaTepuaia M0 JAUCUMIUIMHE ([PAKTHUKE), OCBOMBIIEMY OCHOBHYIO H
JIOTIOJTHUTENBHYIO JINTEPaTypy, OOHApyXKUBIIEMY TBOPYECKHE CIIOCOOHOCTH B ITOHHUMaHHUH,
U3JI0XKEHHHU U NIPAKTUYECKOM HCIIOIb30BAHUN YCBOCHHBIX 3HAHUM.

5. OueHKa «3a4TEHO» COOTBETCTBYET KPUTEPUSIM OLEHOK OT «OTIMYHO» O
«YJIOBJIETBOPHUTEIBLHO.

6. OreHKa «HE 3aUTEHO» COOTBETCTBYET KPUTEPHIO OLIEHKU «HEYIOBJICTBOPHTEILHO.

3. TUNOBBLIE KOHTPOJILHBIE 3AJJAHMSI WM WHBIE MATEPHAJIDI,
HEOBXOJMMBIE 111 OLEHKH 3HAHWIl, YMEHHUI, HABBIKOB U (IJIH)
ONBITA JEATEJIbHOCTHU, XAPAKTEPU3YIOIIUX DTAINBI ®OPMUPOBAHUS
KOMIIETEHIIMIIT B  TPOLIECCE OCBOEHHUSI  OBPA3OBATEJILHOM
MPOTPAMMBI

Tabmuma 3.1 — TunoBble KOHTPOJIBHBIE 33AaHKU COOTHECEHHbBIE C MHIMKATOPAMH JTOCTIKCHUS
KOMIIETEHIINH

WHnukaTop TOCTHXKEHUSI KOMIICTEHIINT Ne 3ananmii (BonpocoB, OMIIETOB, TECTOB H TIp.)
JUISL OLICHKH PE3YJIbTaTOB 00Y4EHHS 10
COOTHECEHHOMY MHIUKATOPY HOCTHKECHHUS
KOMITETEHIIUH

OIIK-1.1 JlemoHCTpHpYyET 3HAHNE OCHOBHBIX Mexanuka: Bonpocs! — 6,9,12,21,25,26

3aKOHOB MaTCMAaTH4YCCKUX U €CTCCTBCHHBIX
TepMonuHamMuKa ¥ MOJEKYJIsipHas pu3nka:

HayK, HCOOXOAMMBIX JJIsl PELICHHS THITOBBIX
Bonpocs! — 2-5,10,13,21

3aJa4 B obsacT arpoOHOMHUHU U al"pO6I/I3HCCEl

DJIEeKTPOMarHeTu3M: BOIPOCHI: BOIPOCHI —
OIIK-1.2 Ucnonp3yeT 3HaHUS OCHOBHBIX P P

1,14,15,21,22
3aKOHOB MaTEMAaTUYECKUX U €CTECTBEHHBIX

HAYK JUIA PEIICHHs TUIOBBIX 3a/a4 B 06acTH DJIeKTPOMArHUTHBIE KOJIeOaHNs U BOJIHBL:

arpoHOMHH M arpoOu3Heca Bompocs — 1,12

OnTtuka: Bonpocsl — 2,14,15,19

3.2. Bonpocs! J1s CAMOKOHTPOJIS U MOATOTOBKH K MPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHUKA (1 kypc, 2 cemecTp)

1. ®usnka u ee CBsI3b C APYTUMHU CIICIHAIBHOCTSIMH.

2. Kunemaruka, ee oCHOBHbIE OHATHsI. CpeiHsIsl 1 MTHOBEHHAs! CKOPOCTH U YCKOPEHUSI.

3. HopmanbHoe M TaHTEGHIMAIBHOE YCKOPCHUS W ONHCAHUE C MX MOMOIIBIO JPYrHe BHIbI
JIBIDKEHHSI.

4. BpamatenbHoe IBHXKEHHE. YTJIOBas CKOPOCTb M YIioBoe YyckopeHue. CBs3b MexXIy
JIMHEHHBIMA Y YTJIOBBIMHU BEITMYMHAMU.

5. Kunematuka tBepnoro tena. lunaMuka noctynareiabHoro asmwxenus. Cuna. Macca.

6. 3axonsl HeproToHa.

7. 3aMKHyTas MEXaHMYeCKas cUCTEMA. 3aKOH COXPAHEHUsI UMITYJIbCa.

8. Lentp macc.

9. JluHamMKa BpamaTeabHOIo IBHKEHUS. MOMEHT CUJIBIL.

10. Mowment unepuuu. Teopema Illrelinepa.

11. MoMmeHT uMmyibca.

12. OcHoBHOE ypaBHEHHE AMHAMHUKH BPAIIATEIbHOIO JBHKEHHS. 3aKOH COXPAHEHUS MOMEHTa
HMITyJIbCA.

13. I'maBHbIe ocu MOMeHTa HHepLUH. I upockor.

14. Dueprus u pabora. PaGora mpu mocrynarensHOM JBXeHHH. PaboTa mpu BpalareiabHOM
JIBIDKEHHH.

15. Kunerndeckast sHeprus.

16. Teopema 0 KHHETUUECKOH SHEPTUU.

17. Teopema Kenura.

18. Cunosoe none. KoncepatuBusie cuibl. [loTeHnansHas sHEprys.

19. IloreHuunansHas 3Heprus AeHOPMUPOBAHHON IPYKUHEL

20. I'paBUTaniOHHAs MOTEHIMAIbHAS SHEPIUS.

21. 3akoH COXpaHEHHs] MEXaHUYECKOI dJHEPTHHU.

22. Ilpunuun otHocutensHoctd ['amunest. IIpeoOpazoBanust 'ammnes. Popmyna CIOXEHUs
CKOpOCTel. YCKOpeHHe.

23. TocTynatel crmeUUanbHOW TEOPUH  OTHOCHUTENbHOCTH. IIpeoOpasoBanus JlopeHua.
CrenctBus npeobpasoBanus Jlopenua.

24. DneMeHTbI peIATUBUCTCKOM TUHAMUKU. B3auMocBs3bp Mex Iy sHeprueil u Maccoil.

25. 3axoH BcemupHoro tarorenus. Bec. HeBecomocTs.

26. 3axonsl Kerutepa.

27. HckyccTBeHHbIe cyTHUKH 3emiu. Kocmuueckue ckopocTu.

28. PeakTuBHOE IBMXKEHUE. YpaBHEeHUEe Melepckoro.

29. 3apauu [{nonkoBcKoro.

30. AOCOIIOTHO yHpyroe u abCOJIFOTHO HEYIPYTroe CTOJIKHOBEHHSI.

31. Cuna tpenus. Tpenue nokos. TpeHue cKonbxeHUe

2. TEPMOJUHAMMKA U MOJIEKYJISIPHASA ®U3UKA (1 xypc, 2 cemecTp).

1. OcHoBbl MonekysipHO# dusuku. Atom. Temmeparypa.

2. Wpeanvuplii ra3. 3axonsl boins-Mapuorra, [Ieii-Jlioccaka, Ilapnsa. VYpaBuHenue
Menneneesa — Knnaneiipona.

OCHOBHbIE YpaBHEHUsI MOJIEKYJISIPHO-KHUHETUUECKON TEOPHH.

®dusnueckuil cMbIca TeMnepaTypsl. Unceno ABoraapo. 3akon JlansToHa.

PaBHOMEpHOE pacnpesieneHue SHEPTHH 110 CTENEHAM CBOOObI MOJIEKYII.

BHyTpeHH:s S5HEPIUsl CUCTEMBI.

IMponeccel nepeHoca: auddys3us, BHyTpeHHEe TPEHHE, TEIUIONPOBOAHOCTD.

. CrarucTnueckue 3aKkoHbl. Pacrpeznenenue MoneKkyll N0 CKOPOCTAM. 3aKOH pacrlpeeleHus
Makcgenna.

9. WMsmepenue ckopocreit Mosekyin. Onbit LlTepHa.

10. 3axon pacnpenenenust bonbumana. Yucno Aporaipo. 3akoH pacnpeneneHuss Makcpea-
Boabimana.

11. Bapomerpuueckas popmya.

12. Idnuna cBoGomnoro mpobera mosekyna. Kosdduiuuents: mnddysuu, BHyTpEeHHETO TPEHHS,
TETIONPOBOJHOCTH.

13. Temnno u pabora. 1 3aKOH TEPMOJMHAMHKH.

14. Pabota pacumpeHus rasa.

15. Uzoxopuueckwuii nporecc. M3obapuueckuii mpouecc. Ypasuenue P. Maiiepa.

16. M3orepmuueckuii mpouecc.
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17. Anmabatuyeckuii nmpouecc. Ypasuenue [lyaccona.

18. INomuTHyeckue mporece.

19. PaBHOBecHbIE U HEpABHOBECHBIE MpoLecchl. OOpaTHMBble U HEOOPATUMBbIE IPOLIECCHI.
20. KpyroBsle npoueccsl.

21. Huxn Kapno. KITJI nukna Kapho.

22. JlBurarellb BHyTPEHHETO CropaHusi. XoJIoAWIbHUKH. HarpeBaTenbHbIe HACOCHI.

23. 1l 3aKOH TEPMOIUHAMUKH.

24. DHTpONHMS U TEPMOIMHAMUYECKAS BEPOSITHOCTb.

25. BpluucneHue SHTPOMUH ISl PA3IUYHBIX IPOLIECCOB.

26. PeanbHblii rassl.

27. Teopernuueckue U30TEPMbI PEATIBHOIO ra3a.

28. DKcrepuMeHTaJbHbIE H30TEPMbl peajdbHOro rasza. llepechllieHHBI Map W meperperas
SKUJIKOCTb.

29. BHyTpeHHss 3HEpPIus peajgbHOro rasa.

30. Dddexr Jxoynsa-Tomcona. CxxmxeHue rasa.

3. JIEKTPUYECTBO U MAI'HETHU3M (2 kypc, 1 cemecTp)

1. Dnexrpuueckuii 3apsa. CBoiictBa 3apsaaoB. 3akoH Kymnona.

2. HanpspkeHHOCTh 3JEKTPUYECKOro IoJs (TOYEHYHBIH 3apsili, IPOBOJHHK, OCCKOHEYHas
IJIOCKOCTB, cdepa). [IpuHIMD cyneprno3uiMy SNEeKTPUIECKIX MOJICH.

3. TIlotok BekTopa snekTpuueckoil uuaykiun. Teopema Octporpaackoro-I'aycca.

4. Pabota, coBepiiaemasi IpH NMEPEMELICHIH IEKTPHUECKOTO 3apsifia B 3JIEKTPOCTATHIECKOM
nose. [ToTeHiuan »1eKTpocTaTHueCcKOro Mmosl.

5. CB#3b MeXIy MOTEHIMAIOM H HANPSHXKEHHOCTHIO. DKBUIIOTCHIIUAIBHBIC TIOBEPXHOCTH.

6. VpeanbHble IPOBOJHHUKHY B JIEKTPUUECKOM IT0JI€. DICKTPHUYECKAs 3aIINTA.

7. DnexkTpuueckas €MKOCTb yeOUHEHHOro mnpoBogHuka. KonngeHcaropsl. EMkoctb
KOH/IEHCATOPOB.

8. DOuHeprusi 3apsHKEHHOrO0 NPOBOJHHMKA M DHEPrusi KoHaeHcaTopa. I[ImoTHocTe sHepruu
9NEKTPUYECKOTO OIS,

9. JIMPNeKTpUKH B JIEKTpHYecKoM mojie. [loisipHble ¥ HENOJSIpHBIE AWAICKTPHUKH.
[Monspuszauus AUIIEKTPUKOB.

10. CBoGonHble 1 cBsA3aHHBIC 3apsabl. OTHOCHTENBbHAS IUAICKTPHUYECKAs MPOHHUIAEMOCTh H
JTUBJIEKTPUYECcKast BOCHPUMMYHUBOCTD BEIIECTBA. DJICKTPETHI.

11. Cernerosnexkrpuku.  IIbe3oanekrpuueckuid  3¢pdexkr.  DHeprus  MNOIIPU30BAHHOTO
JIUDJIEKTPHKA.

12. DOnexrpuueckuit Tok. Cuna Toka. IT10THOCTB TOKA.

13. VYcnoBus cymecrBoBanus Toka. Ctoponnue cuisl. 3IC ucTOYHHMKA TOKA.

14. O606ueHHsblit 3akoH OMa juis yyacTka nenu. 3akoH OMa Juist ydacTka uenu. 3akoH OMa jis
3aMKHYTOH ILIeTIH.

15. 3akon Oma B auddepeniuanproii popme. 3akon Jxoyns-Jlenna. 3akon [Ixoyns-Jlenua B
muddepeHnuanbHOM hopme.

16. PasserBnennbie nenu. [IpaBuna Kupxroda.

17. KoHTakTHast pa3HOCTb NOTEHIMATOB. TepmoanekTpuaeckue siaerns. Tepmo D/1C.

18. 3akonsl anexrponu3a Papanest. DnekTpuuecKas IPOBOIUMOCTD KHUIKOCTEH.

19. DrexrpompoBonHocTs ra3zoB. HecamocTosiTenbHbI ra3oBbiil paspsa. CaMoCTOSTENbHBIN
ra30BBId pa3psia.

20. MarnutHoe noje. JINHUM MarHUTHOM MHIYKLUH.

21. 3akoH Ammepa.

22. MarHuTHoOe 1oJe MoCTOSHHOro Toka. 3akoH buo-Capapa-Jlamaca.

23. MarauTtHoe noJje NpsSMOJIMHEHHOro MPOBOJIHUKA C TOKOM, KPYrOBOI'O TOKa, COJICHOUA.

24. Cuna B3auMOJEHCTBUS IBYX NPSMOIMHEHHBIX IPOBOJHUKOB C TOKOM.

25. 3aKOH IOJHOTO TOKa.

26. Paborta, coBepiiiaemas Ipu NepeMeIICHUH TPOBOAHUKA C TOKOM B MATHUTHOM IIOJIE.
27. JIBMXeHUe 3apsHDKEHHBIX YacTHIl B MarHUTHOM riose. Cuita Jlopenna.
28. Doddexr Xomna.

4. QJJIEKTPOMATI'HETHU3M. KOJIEBAHUS U BOJIHBI (2 kype, 1 cemectp).

1. DrnexrpoMarHUTHas WH]YKIHS.

2.  DJeKTpUYECKHUI TOK B BUTKE, IBUKYILEMCS] B OHOPOIHOM MarHUTHOM IOJI€.

3. JSIBneHWe CaMOMHIYKIUHU.

4. Tok B 1Ieny Opu ee 3aMbIKaHUU U Pa3MbIKaHUH.

S. Bgzaumnas unaykuus. Tpanchopmarop.

6. DHeprus MarHUTHOTO ITOJIS IEKTPHUUECKOTO TOKA.

7. MarauTHble MOMEHTBHI 2JIEKTPOHOB ¥ aTOMOB. ATOM B MarHUTHOM mojie. Teopema Jlapmopa.
8. JlnaMarHeTWKU B OJHOPOJHOM MarHUTHOM IIOJIE.

9. IlapamarHeTWku B OJHOPOJHOM MarHUTHOM IIOJIE.

10. MarnuTHOe 1oJje B BELIECTBE.

11. ®eppomarHeTusm.

12. VpaBuenus MaxkcBenia.

13. T'apmoHn4eckue KoneOaTeldbHbIC NBIKCHUE (yrpyras OpyXuHa, (U3UYECKHA MasTHHUK,
MaTeMaTH4eCKUil MasTHUK).

14. CnoxxeHre rapMOHHYECKUX KOJieOaHMil, HAIIPABJICHHBIX BJIOJIb OAHOW MPSIMOIA.

15. CnoxeHre B3aMHO MEPIICHIUKYISPHBIX KOJICOaHHH.

16. 3aryxaromue kojaebaHus.

17. BoiHyX/IeHHBIC KOJIeOaHUsI.

18. KonebarenbHblil KOHTYP.

19. Hesaryxaromue 31€KTpOMAarHuTHbIE KoeOaHusl.

20. 3aryxaromiue JIeKTPOMarHuTHbIE KoJeOaHusl.

21. BbIHyX/EHHbIE IEKTPOMarHUTHBIE KOJIeOaHUsS

22. BonHoBbIe mpoleccsl B ympyroit cpezae. IIpononbHble U momepedHbie BodHBL. CKOPOCTb
pactpoCTpaHEHHUs! YIPYruX BOJH.

23. YpaBuenue Oeryueil BonHbl. DHeprust BonHbl. JuddeperunanbHoe ypaBHEHHE BOJIHOBOTO
JIBHIKEHMSI.

24. DnekTpoMarHUTHbIE BOJIHBL. HekoTopblie cBOiCTBa 2JIEKTPOMarHUTHBIX BOJH.

25. W3nyueHne 31eKTPOMarHUTHBIX BOJH.

26. Ilkana 31eKTPOMAarHUTHBIX BOJIH.

5. OIITHKA.(2 kypc, 2 cemecTp)

1. BosHOBas U KBaHTOBAasi TEOPHsI CBETA.

2. 3axkoHbl OTpakeHUs M IpelomieHus cBera. 3akoH CHemnmyca. IlomHoe BHyTpeHHee
OTpa’KeHUE CBETA.

I'eomerpuueckast onTHka.

Onruyeckue npubopsl: pepakToMeTp, BOJIOKOHHAs ONTHKA, CTEKIISIHHAS IPU3Ma.

Tonkue nuH3b1. MUKPOCKOI.

HWnTepdepennuns cera. MHTephepeHIuys cBeTa i KOTepeHTHOCT.

. CnocoObl HabmoneHust uHTepdepeHuuH cBera: onblT HOHra, Ousepkana @penens,
ounpuszma Openens.

8. HHTrepdepeHnys cBeTa B TOHKHX IUICHKAX.

9. MHurepdepomerpsl. [IpocBeTiieHHE ONTHKH.

10. dudpakuus ceera. [Tpunuun ['oiirenca-Openens.

11. Merox 30u @penens.

12. udpakunonnas pemerka. udpakius peHTTeHOBCKUX JTy4eH.

13. TousTre o rojorpadumu.

14. Tlonspu3zauus ceera. EcrecTBeHHBII 1 MONsApH30BaHHBIM cBET. 3aKoH Maoca.
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15. Tlonsipuzanust npu OTpaskeHUH U MpesomMiieHud. 3akoH bproctepa.

16. Ilonspuzauust 1npu  JBOHHOM amyuenpenomiienus.  MckyccTBeHHOe — ABOHHOE
JIy4enperoMIIECHHUE.

17. Bparienue miockocTy nojsipusanuu. EcrecTBeHHOE BpallieHHe.

18. Jlucnepcus cera. HopmanbHas u aHOMaJibHas JUCTIEPCHU.

19. Tlornomenue cBera. 3akoH byrepa-Jlam6epra. 3akon Byrepa-Jlam6epra-beepa.

20. Paccesnue ceta. 3akoH Panes.

21. Cxkopoctsb cBeta. OnbiT @u3zo. OnbiT MaiikenabcoHa.

6. OCHOBBI ATOMHOI1 U SIIEPHOM ®U3UKH (2 kype, 2 cemecTp)

1. TemnnoBoe uznydeHue. AGcomoTHO YepHoe Teno. 3akonbl Kupxroda, Credana-bonpumana
n Buna. Ontuueckas nupomerpust.

2. ®opwmyna Panes-Ixunca. ®opmyna Buna. 'unoresa ceeroBbix kBantoB. ®opmyna [Inanka.
3. ®oroaddexr. OcHoBHEIE 3aK0HBI PoTOddekTa. YpaBHeHHe DitHmTeHHA. POTOIEMEHTH U
HX NPUMEHEHHE.

4. HWwmnynsc ¢orona. [laBnenue ceera. dpdexr Komnrona. Onsit bore.

5. Cnexrtpsl aTOMOB Bofopo/a. JInHeituarele, mojgocarsie, CIUIOMIHBIE CIICKTPHI.

6. Mopenu crpoenus atoma. Onbitel Pesepdopaa. [Toctynarsr Bopa. O0bsicHeHHE CHEKTPOB
aToMma BOJOpoJa.

7. KopnyckynsipHO-BOJIHOBasi — Ipupoja  cBera.  KopImycKyJIsipHO-BOJIHOBas — MPUPOAA
MartepuanbHbIX yactull. Boansl ne bpoitns. Jnuna Bonusl ae bpoins.

8. VYpasuenne llpeaunrepa. CTaTucTHUECKOE TOJIKOBaHHUE BOJIH Je bpoitns.

9. CooTHolIeHUE HeonpeneneHHocTel [ elizeHoepra.

10. MukpoyacTuiia B  OJHOMEPHOW MOTEeHIMaNbHOW  siMe. KBaHTOBaHME  SHeprum
MUKpPOYaCTHIIBL.

11. Atom Bogopoaa. KBantoBsie uncna no teopuu Illpeaunrepa.

12. Cnun anexrpona. [Ipunuun 3anpera Ilaymu.

13. Onucanue COCTOSHUSL aTOMOB C IOMOIIbIO KBAaHTOBBIX uuceln. [lepuoanmueckas cucrema
3JIeMEeHTOB MeHieieena.

14. Mopenu KBaHTOBO# (hH3HUKH TBEpAOro Tena. TUITbI KPUCTAIIMYECKUX PELIETOK.

15. Toustre o ¢ononax. TemmoeMkocTs KpucTasioB. 3akoH [romnonra u Iltu. TemnoemMkocTs
KPHCTAJUIOB IIPY HU3KUX U BBICOKHX TEMIIEPATypax.

16. DnemeHTHI, 30HHOH Teopuu. DHEpreTHYecKue 30HbI B KpUcTasuie. BanenTHas, 3anpenieHHas
1 cBOOOJIHBIE 30HBI B KPUCTAJLIE.

17. 3anonHeHHe 30HHBIX YPOBHEH B METa/uIaX, IMOJYNPOBOAHUKAX U JUIICKTPUKAX IIPH PA3HBIX
TEeMIIepaTypax.

18. KonTtakTHast pa3HOCTh MOTEHLIMAJIOB. Y CIIEXH COBPEMEHHOM MOIYIPOBOIHIUKOBOI TEXHUKHU.
19. Ilonsitue o cOOCTBEHHON M IPUMECHOM MPOBOIUMOCTH MOIYIIPOBOTHUKOB.

20. CocTtaB u cTpoeHHE aTOMHOTO siipa. HykmoHsl, 3apsa, pasMep M Macca aTOMHOIO sfpa.
MaccoBoe u 3apsigoBoe uucia. [Ipupoaa saepHbix cui. Jeekt Macchl u SHeprust CBsI3H siep.
21. PagnoaktuBHOCT. BuIbl pammoakTuBHOrO pacmana W W3inydeHHd (a—, f—,y — I3MEHEHUS
aTomHoro siipa). [locrosiHHas 1 nepuoa nosypacrnasa.

22. SlnepHble peakuMH MU 3aKOHBI coxpaHeHus. Peakuus nenenus siapa. Llenmnas peaxuums
nenenus. [loHsTHE O SIIEpHOIT SHEPrETHKE.

23. Peaxums cuHTe3a aTOMHbIX sizep. [Ipobiiema ympaBiseMbIX TEPMOSICPHBIX PEAKIHIA.

24. DneMeHTapHBIE YaCTHLBI U UX KilacCH(UKaIHs.

3.3. BapuaHTsl 32124 1151 HHIUBUAYAIBHOTO 32IaHHSI M CAMOCTOSITEJIbHOI PadoThbI

1. MEXAHUKA (1 kypc, 2 cemecTp)

L.

3aBUCHMOCTh TIPOHAEGHHOTO TEJIIOM IIyTH S OT BpeMEeHH t maércs ypaBHEHHEM
S=A+Bt+Ct*, tne A=3m, B=2wm/c u C=1m/c* . Haiitn cpeanee yckopeHue Tela 3a
IIEPBYIO, BTOPYIO, TPETHIO CEKYH/IBI €TO IBI)KEHHUS.

Kamenp OpomieH B ropu3oHTaJbHOM HampasieHnd. Yepes 0,5 ¢ mocie Havana JBIDKCHUS
YHCIIEHHOE 3HAYCHHE CKOPOCTH KaMHs cTaio B 1,5 pas3a OoJblie ero Ha4aiabHONH CKOPOCTH.
Haiiti HauaneHyto ckopocTh KaMHsl. COIPOTHBIICHUE BO3/[yXa HE YYUTHIBATb.

Haiitu panuyc Bpamaromero Kojieca, €ClIM HW3BECTHO, YTO JIMHEWHas CKOPOCTh V) TOYKH
nexaiei Ha oboje, B 2,5 pa3a OoJblie JTMHEHHONH CKOPOCTH V> TOUKH, JIeKalei Ha 5 cM
OJIrKe K ocH KoJreca.

Koneco paguycom R =0.1M Bpamaercs Tak, 4To 3aBUCHMOCTb yIJla IOBOPOTa pajauyca OT
BpPEMEHHU JaeTcsi ypaBHEHUeM ¢ = A+ Bt + C,tme B=2 par/cu C :lpan/c3 st Touek,
Jexamux Ha o0one Kojeca, HalTH uepe3 2¢ IOCIe Hayana JBIKEHHS CIEIyIoline
BEJIMYMHBL: |)yrIIOBYI0O CKOPOCTh, 2) JIMHEHHYIO CKOpPOCTh, 3) YIJIOBOE ycKopeHue, 4)
TaHI'€HIMAJIBHOE YCKOPEHHUE, 5) HOpMaIbHOE YCKOPEHHE.

Teno maccoit 0,5 Kr IBIXKETCS NPSAMOIMHEWHO, IPUYEM 3aBUCHMOCTh MPOHIEHHOTO TEIOM
nyTd S OT BpeMeHH ¢ jaércs ypaBHeHMeM S = A—Bt+Ct* —Dt', tne C=5 m/c>u D=1
m/c®. Haittu BEJTMYUHY CHJIBI, IEICTBYIOIIEH Ha TeO B KOHIIE IEPBOM CEKYHIbI ABHIKEHHUS.
Teno Becom 49 H ynapsiercs o HemoaBmxHOE Teslo Maccoit 25 kr. Kunerndeckas sHeprust
CHCTEMBI ITHX ABYX Tell HEHNOCPEACTBEHHO Mocie yaapa ctaiga paBHa 5/[k. Cuuras ymap
LEHTPAIbHBIM M HEYIPYTUM, HAHTH KUHETHYECKYIO SHEPTHIO IEPBOTo Telia 10 yAapa.
Haiftn paboTy, KOTOpYI0 HAJ0 COBEpIINTb, YTOOBI CkaTh NpyxuHy Ha 20 cM, eciu
M3BECTHO, YTO CHJIa NPOIOPIHOHATIbHA Aedopmanuu U mon neiictBueM cuisl B 29,4H
MIpY>KHHA CKMMAeTcs Ha 1cM.

Haiiti 3aBHCHMOCTD YCKOPEHHMS CHIIBI TSDKECTH OT BBICOTHI HaJl MOBEPXHOCTHIO 3emum. Ha
KaKO} BBICOTE YCKOPEHHE CHIIBI TSKECTU COCTaBIsIET 25% OT yCKOPEHMs CHIIBI TSKECTH Ha
IIOBEPXHOCTH 3€MIIH.

Ha 6apa6an paxuycom R=0,5M HaMoTaH LIHYp, K KOHIY KOTOPOro IpuBs3aH rpy3 P;= 98 H.
Haiitn MomenT unepuuu GapabaHa, €ClIM M3BECTHO, YTO IPy3 OIMYCKAETCS C YCKOPEHHEM
a=2,04 m/c>.

. Mennsiii map paguycom R =10 cM Bpamaercst o CKOPOCTBIO, COOTBETCTBYIOMIEH v =2 00/c,

BOKPYI OCH, HpOXoAsiieid yepe3 ero neHTp. Kakyro paboTy Hajmo COBEpLINTH, YTOOBI
YBEIHYHUTH YTIOBYIO CKOPOCTh BpALICHUS 1apa BABOE?

. MaxoBoe koJjieco HaurHaeT BpaIlaThbCs € IMMOCTOSTHHBIM YIJIOBBIM YCKOPEHUEM & = 0.5 pau/cz

u yepes f, =15c mocne Hayana JABUKCHMS IPHOOPETAET MOMEHT KOJMYECTBA JIBMIKCHUS,
paBHBIil L =73.5kr m?/c. Haiiu KHHETHYECKYIO DHEPIHUIO Kojeca 4epes f, =20c¢ mocie

HayaJia BpalieHus.

. O[[HOpOIIHLIfI CTEPKCHb COBEPLIACT MaJIble KoJicOaHus B BCpTI/IKaHLHOI\/'I INIOCKOCTH OKOJIO

TOPU30HTANIBHOI OcH, mpoxosuieil yepe3 ero Bepxuuii konen. Jnuna crepxus £ =0.5m.
Haiiti nmepuoz konebaHus CTEpIKHSI.

. Obpyu mmamerpoM 56,5 cM BHUCHT Ha IBO37e, BOUTOM B CTCHY, M COBEpIIAcT Majble

KoJsieOaHMs B IUTOCKOCTH MapauiebHON cTeHe. HaiTi nepros 3TuX KonebaHuid.

2. TEPMOJUHAMMKA U MOJIEKYJIAPHASA ®U3HUKA (1 kypc, 2 cemecTp)

1.

2.
3.

Haiiti Maccy ceprucroro rasa (SO,), 3aHuMaromero oGbEM 251 npu temmeparype 27 °C u
naByieHud 760 MM pT. CT.

Haiiti miotHoOCTS Bogoposa mpu temmeparype 15°C u gapiennn B 730 MM pT.CT.

Haiitu yucno monekyn Bogopoaa B lem”, ecnu masnenue paBHO 200MM PT.CT., a CpEeIHSS
KBaJIpaTH4HAasi CKOPOCTh €r0 MOJIEKYJI IIPH JaHHBIX yCI0BUsAX paBHa 2400 m/c.



10.

Uemy paBHa HEprus TEIIOBOro ABWKeHHs 20 I KUCIOpoja MpU TeMIiepaType 10°C? Kaxas
YacTb 3TOH dHEPTUM NPHUXOJUTCSA Ha JONIO IOCTYNATENbHOIO ABMKEHHs M Kakas 4acTh Ha
JIOJII0 BPAILATENILHOTO?

Heobxoaumo cxathb 102° BO3/yxa /10 00béMa B 2- 1030, Kak BBITOJIHEE €r0 CKUMATh:
annabaTHYeCKH UM U30TepMUUECKU?

WneanbHas TtemnoBas MamuHa paboraer mo uukiny Kapno. Ilpu stom 80% Temua,
MOJy4aeMoro OT HarpeBaTens, mepenaércst XOJOAWIBHHMKY. KomudecTBo — Teruia,
HOJIy4aeMoro OT HarpeBaTens, paBHo 1,5 kxan. Haitru: 1) KILJ. nukma, 2) paGoty,
COBEPIICHHYIO IIPH MOJIHOM IHKJIE.

VneanbHast XonoquibHas MaliuHa, paboTtaromiasi mo obpatHomy nukiy Kapno, mepenaer
TENJO OT XOJIOAWIbHHMKA ¢ BoJOH mnpu Temmeparype 0°C KMISATHIBHHKY C BOJOH HpH
TeMnepaTypeIOOOC. Kakoe xoiau4yecTBO BOJBI HY)KHO 3aMOPO3HUTh B XOJIOAMIBHUKE, YTOOBI
IPEeBPATHTh B 1apl KT BOJABI B KUIIATUIILHUKE?

HaifTn wu3MeHeHMs SHTpPOIMH IIpU Iepexoie 8 r kuciopoga or obbéma B 10 1 mpu
TeMIlepaType 80° C x 00bémy B 40 11 pu Temmeparype 300°C.

HaiiTn u3MeHeHus SHTPONUM IPpH U300apHyecKoM paciuupeHud 8 r remus ot V=10 1 1o
00BéMa V>=25 .

Kakyro TemrepaTypy UMEIOT 3,5T KHCIIOpPOAa, 3aHUMaoIIero ooséM 90 oM’ TIpH JaBJICHUH B
28 at™m.? 'a3 paccMaTpuBaTh Kak 1) ujeanbHeli, 2) peaabHbIil.

3. QJIEKTPUYECTBO (2 kypc, 1 cemecTp)

L.

2.

10.

Bo ckonbko pa3 cuila HBIOTOHOBCKOTO IPUTSDKEHHS MEXAY IBYMs HPOTOHAMH MEHbIIE
CHJIBI MX KyJIOHOBCKOTO OTTaJKUBaHHUsA? 3aps/] NPOTOHA YHCICHHO PAaBEH 3aps/Iy 3IeKTPOHa.
JlBa 0IMHAKOBBIX METAJUIMUECKHX 3apsDKEHHBIX Iapuka BecoM 1,96 H kaxaplit Haxoxurcs
Ha HEKOTOPOM PACCTOSHUM APYT OT Apyra. HailiTu 3apsj mapukoB, €ClIM M3BECTHO, UTO Ha
9TOM PACCTOSHMH HX JIEKTPOCTATHUECKAs SHEPIus B MHJUIMOH pa3 Oolblle MX B3aUMHON
IPaBUTALIMOHHON SHEPTUH.

PaccTosiHHe MeKIy JABYMs TOYEYHBIMH 3apsiamu ¢, =7.5-10°Km n g, =-14.7-10"° Kxn

paBHO 5 cM. HaliTH HampspKEHHOCTh SJIEKTPUUYECKOTO MOJISA B TOUKE, HaXoJsmieics Ha
PacCTOSHUU 3 CM OT HOJIOXKUTEIIBHOTO 3apsifia U 4 CM OT OTPULIATENBHOTO 3apsa.
ONpeseNuTh HANPSHKEHHOCTh  JIEKTPHYECKOr0 Monist Ha paccrosauuu 210 oM or
OJTHOBAJICHTHOTO HOHA. 3apsi/l HIOHA CUUTATh TOYCUHBIM.

B miockoM ropu30HTaIbHO PACIONIOKEHHOM KOHJSHCATOPE 3apspKEHHAas Karenbka PTYTH
HaXOJUTCS B PABHOBECHU IIPU HANIPSHKCHHOCTH 3NIeKTprdeckoro momst £ =600 B/cm. 3apsn
karu pasen 8107 K. Haittu panuyc xarmm.

Ha xakoe paccTosiHHe MOTYT COJIM3MTBCS JiBa SMEKIPOHA, €CIII OHM JBIDKYTCA HABCTPEdy
JIPYT APYTY C OTHOCHTEIBHOI CKOPOCTHIO, paBHOH 10° cM/cex?

Kakast cosepmaercss paboTa NpH TlepeHeceHMM TodeyHoro 3zapsga B 2-10°Kn wu3
OECKOHEYHOCTH B TOUKY, HAXOJAIMIYyIOCS Ha PAcCTOSHMM | CM OT NOBEPXHOCTH IIapa
paarycoM | cM ¢ OBEPXHOCTHOI MJIOTHOCTBIO 3apsina o =10~ Ki/em®?

ONEKTPOH BJIETAET B IUIOCKHH FOPU30HTAIBHBIM KOHAEHCATOP MapaliesbHO ero IacTHHaM
CO CKOPOCTBIO UX:107 m/cex. HampsbkenHocTs monst B kouaeHcarope £ =100 B/cM, mmuna
KoHzeHcaTopa 1=5 cM. HaiiTu BennuuHy M HampapleHHE CKOPOCTH 3JIE€KTPOHA IIPU BBIIETE
€ro 13 KOH/ICHCAaTopa.

Haiitn emxocTh 3eMHOro mapa. Pamuyc 3emHoro mapa npuHaATh paBHeIM 6400 kM. Ha
CKOJIBKO M3MEHHUTCSl MOTEHLHA]l 3eMHOr0 Ilapa, €CIM €My COOOIIUTh KOJMYECTBO
JJIeKTpHUecTBa, paBHoe 1 Kn?

Karymka u3 MemHOH IpOBOJIOKH HMeeT compotuBieHne R=10.80m. Bec wmexmHoit
npoBonokr paseH P =334 H. Ckoibko METpPOB NPOBOJIOKHM M KaKOro amamerpa d
HaMOTAaHO Ha KaTyuke?

11.

12.

13.

15.

16.

17.

OGMOTKa KaTyIIKH U3 MEIHOH MPOBOIOKH mpH Temmepatype 14 °C nmeer comporueneHue
10 Om. Ilocne mpomyckaHust TOKa COINPOTHBIIEHHE OOMOTKHM cTano paBHO 12,2 Om. [lo
KaKol TeMIieparypsl Harpenach 00MoTka? TemmepaTypHbIid K03 (UIIEHT CONPOTHBICHHSL
Mezu paBeH 4.15-107 rpax’.

Onement D.JI.C. B 2 B umeeT BHyTpeHHee conpotuBieHue 0,5 Om. Onpenenuts najaeHue
MOTEHIMala BHYTpPU O3JeMeHTa npu cuiue Toka B wmenu 0,25 A. Haiitu BHemmnee
CONpPOTHBIICHHE IIENH NPH 3TUX YCIOBHSAX.

DJIeMeHT 3aMBIKaIOT CHayalla Ha BHeIlIHee comnpoTuBieHue Rj=2 OM, a 3aTeM Ha BHEIIHee
conpotusienue R,=0,5 Om. Haiitu O./1.C. anemeHTa U €ro BHYTPEHHEE COIpPOTHBICHHUE,
€cJIU U3BECTHO, YTO B KAXKJIOM M3 3TUX CIIy4aeB, MOIIHOCTb, BbIiesAeMas BO BHEIHEH LiemH,
OJIMHAKOBa U paBHa 2,54 Br.

. 9HeKTpH‘ICCKI/Iﬁ YallHUK HMeEET JBC 0OMOTKH. HpI/I BKJIFOUYEHUU OJHON W3 HUX BOJa B

yaifHUKe 3aKUIUT Yepe3 15 MUH, Ipu BKIIOYEHHH Apyroil — uepe3 30 MuH. Yepe3 CKOJIBKO
BpPEMEHH 3aKHUITUT BOJA B YalfHUKE, €CIIM BKIIOYUTH 00e 0OMOTKH: 1) mocienoBaTensHo, 2)
napasiensHo?

Kakoe KoinuecTBO »IeKTPHYECKOil SJHEPriU Halo M3PAacXOA0BaTh, YTOOBI PH JIEKTPOIIN3E
pactBopa AgNO, Beinemuinock 500 mr cepebpa? Pa3sHOCTH MOTEHIMATIOB Ha IEKTPOJAX

paBHa 4 B.

[Inomane kax0ro MEKTpoa HOHU3ALMOHHON KaMephl 100cM® 1 paccTosiHie MeXy HUMHU
6,2 cM. HaiiTu TOK HachIlIeHHs B TaKOM KaMmepe, eClId U3BECTHO, YTO HOHMU3ATOp 00pa3yeT B
1 e’ execekyHIHO 10° MOHOB KaxkJ0T0 3HaKa. IOHBI CUMTATh OJIHOBAIEHTHBIMH.
[Norenuunan nonusanuu atoma renus 24,5 B. Haiiti paboTy noHuzauuu.

4. JIEKTPOMATHETHU3M. KOJIEBAHUSI M BOJIHBI (2 kype, 1 cemectp)

1.

2.

Haiitn HanpspkeHHOCTh MAarHHUTHOTO TIOJIL B TOYKE, OTCTOSIIEH HAa 2 CM OT OECKOHEYHO
JUTMHHOTO TIPOBOJIHHKA, TT0 KOTOPOMY T€YET TOK B 5 A.

Haiitu HampsykeHHOCTh MAarHUTHOTO TOJS B LIEHTPE KPYrOBOTO IPOBOJIOYHOI'O BHUTKA
paauycoM 1 cM, o KOTOpoMy TedeT Tok | A.

JIBa mpsAMONMHENHHBIX JUIMHHBIX NIPOBOAHHUKA PACIIOJIOKEHBI IMapajIeIbHO HAa PACCTOSHHUA
10 cm gpyr ot apyra. [lo mpoBOJHHMKAaM TEKYyT TOKH I, =1, =548 IPOTUBOIOIOXKHBIX

HampaBlieHusX. HalTi BenmuuuMHy M HamnpaBieHHE HANPSDKEHHOCTH MArHUTHOTO IO B
TOYKE, HaXOJAIIeHCst Ha paccTOsTHUM 10 ¢M OT Ka)KIOT0 MPOBOJHUKA.

W3 mpoBonokn [umHOI0 1 M caenaHa kBajpaTHas pamka. Ilo 3Toif paMke TedeT TOK CHIION
10 A. HaiiTi HanpsiKeHHOCTh MAarHUTHOTO TOJISl B LIEHTPE PaMKH.

OOMOTKa KaTyIIKH clejlaHa U3 MpoBosIokH anameTpoM 0,8 MM. BuTku motHO mpuieraror
Ipyr K Apyry. Cuuras KaTyIKy AOCTaTOYHO JUIMHHOW, HAHTH HANps)KEHHOCTh MarHUTHOTO
T10JIs1 BHYTPU KaTYIIKH ITPH cuile Toka B 1 A.

B omHOpOIHOM MarHUTHOM II0JIE, HANpsKEHHOCTh KoToporo 1000 3, momemniena KBaapaTHast
pamka. Ee muiockocTh cocTaBiseT ¢ HalpaBlI€HHMEM MarHUTHOTO TOJIS YIoJl 45°. Cropona
pamku 4 cMm. OnpenenuTs MarHUTHBIN TOTOK, IPOHU3BIBAIOLINHN paMKy.

Mexny MOJIOCaMH JICKTPOMAarHWTa CO3MAeTCsl OJHOPOJHOE MAarHUTHOE IIO0JIe, WHJTYKITUS
kxotoporo pastHa 0,1Tn. ITo npoBoxy minHOI0O B 70 cM, MOMEIIEHHOMY HEpPIEHIUKYISIPHO
CHJIOBBIM JIMHHAM, TedeT TOK cwtoi 70 A. Halitu cuity, IeCTBYIONIYIO Ha IPOBO/.

Haifti KMHETHYECKYIO 3HEPTHIO IPOTOHA, IBHKYIIIETOCs MO Tyre OKPYKHOCTH paguycoM 60
CM B MarHUTHOM I10JI€, HHAYKIHsI KoToporo paBHa 1 Ta.

B opHOpomHOM MarHMTHOM Iojie, MHAYKUUs koToporo pasHa 0,1 Ti, paBHOMepHO
Bpaliaercs Karymika, coctosmias u3 100 ButkoB nposonoku. Katymika nemaer 5 o6/cek.
[Tnomans momepeyHoro ceueHns karymku 100 eM?. Ock BpaIICHUs NEPIECHANKYIIPHA OCH
KaTYIIKH ¥ HampaBJeHHI0 MarHuTHoro noss. Haiitn makcumanshyio 3./1.C. HHOYKIMH BO
BpaIIaoIeics KaTyIIke.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Uepes kaTymky, HHAYKTUBHOCTh kKoTopoi paBHa 0,021 I'H, TedeT TOK, U3MEHSIOMHUNCS CO
BpemeHeM mo 3akoHy [=Isinwt, tne I,=54, w=2z/T w T=0,02c. Haiitu
3aBUCHMOCTH OT BpeMeHn: 1) D.J1.C. caMOMHIYKIINY, BOSHUKAIONIEH B KaTyIIKe, 2) S3HEPTUH
MarHUTHOTO TIOJIS KaTYIIKH.

Hanwucare ypaBHEeHHE rapMOHHYECKOTO KOJIEOATEIBHOTO JIBHKEHUS C aMIUTUTYIOH B 5 cM,
ecmn B | MuH cosepmaercs 150 komebanmii n HauanbHas (asa konebammii pasma 45°.
Haueptuts rpaduk 3TOro IBHKEHUSL.

Hamucats ypaBHeHHE TapMOHMYECKOTO KOJE0ATeNbHOTO JBMIKEHHS, €CIIM MaKCHMalbHOe
yckopeHue Touku 49,3 em/c?, repuoy KojaeOaHuil 2 ¢ U CMENICHHEe TOYKU OT ITOJIOXKEHHS
paBHOBeCHUS B HAYAJIbHBIN MOMEHT BPEMEHH 25 MM.

K npyxuHe mojBemeHa wyaiika BECOB C TMpsAMH. [Ipm 5ToM mnepuon BepTHKaIbHBIX
konebannii paseH 0,5 c. Ilocie Toro kxak Ha YamKy BECOB MOJOXKIIHM €ie T00aBOYHBIC
THpH, TEpUOJ BEPTHUKAJIBHBIX KojebaHuii cranm paBeH 0,6 c¢. Ha ckombko y/UIMHHIIACH
IIpY>KHHA OT MpHUOaBIEHN 3TOro 100aBOYHOTO rpy3a’?

Touka yd9acTByeT OJHOBPEMEHHO B [BYX B3aUMHO-NEPIEHANKYIIPHBIX KOJIEOAHUIX
x=2sinwt 1 y=2cos wt. HaliTu TpaekTOpuIo IBMKCHUS TOUKH.

Haiitn pasHocts (a3 konebGaHMIt ABYX TOUeK, JIEKAIIMX Ha Jyde U OTCTOSIIMX Ha
paccTosHAM 2 M APYT OT Jpyra, €CIH AJIMHA BOJIHBI paBHa | M.

. 8
KonebaTenbHbIi KOHTYP COCTOMT M3 KOHJIEHCATOpa EMKOCTBIO 5-10 ‘D W KaTymKu,

HHJIYKTUBHOCTh KOTOpOit paBHa 2-107° /. Ha Kakyro JJIMHY BOJHBI HACTPOEH KOHTYp?
ComnpoTHBIIEHHEM KOHTYpa NpeHedpeys.

Karymka, HMHIyKTHBHOCTh KOTOpod L =3-10°Tn, mpHCOeNMHEHA K  IUIOCKOMY
KOHJIEHCATOpy ¢ IIomanbio mwiactud S =100cm? u paccrosuue Mexay HUMH d = 0,1 MM.
Uemy paBHa IUAJIEKTpUYECKas IPOHUIIAEMOCTb CPEAbl, 3aMONHSIONEH MPOCTPAaHCTBO
MEXIY IUTACTHHAMH, €CII KOHTYpP PE30HUPYET Ha BOJIHY JUIHOH 750 M?

O6MoTtka katymku cocrouT u3 500 BHTKOB METHOTO IIPOBOAA IUIOMIAIb MONEPEYHOTO
cedenns B 1 Mm% Jnmuna xatymxu 50 cM u ee guamerp 5 cm. Ilpu kakoit yactore
HEPEMEHHOTO TOKA IIOJHOE CONpPOTHBIEHHME JTOH KAaTYIIKH BIBOE OOJblIE €€ aKTHBHOIO
CONPOTHUBJICHUS?

Konnencarop emkocthio B 20 MK( M peocTar, aKTUBHOE CONPOTHUBIICHHE KOTOPOrO PaBHO
150 OM, BKIIOYEHBI ITOCIEI0BATENBHO B LENb MEpeMEHHOro Toka yactoroit 50 I'n. Kakyio
YacTh HANPSIKEHHUS, TPUIOKEHHOTO K 3TOH LIeNHM, COCTaBIsIeT MaJeHUe HANpsDKeHus: 1) Ha
KOHJICHCATOpe U 2) Ha peocrare?

B nens nepemenHoro toka HanpspbkeHueM 220 B BkitoueHsI mocienoBatesbHO eMKocTh C,
AaKTHBHOE CONPOTUBIEHME R M MHAYKTMBHOCTh L. Haiitn nanenuwe Hampsokenns U, Ha

OMMYECKOM COMPOTHBIIEHUH, €CJIH M3BECTHO, YTO MAJCHHE HATpSKEHUs Ha KOHJEHCATope
U, =2U, v najenue HanpsHkeHus Ha MHayKTuBHoctd U, =3U,, .

5. OIITHUKA (2 xype, 2 cemecTp)

L.

I'OpU30HTANBHBIA JIyd CBeTa MajacT Ha BEPTHKAIBHO PACIONIOXCHHOE 3epKalo. 3epKalio
TIOBOPAYMBACTCS HA YroJll O OKOJO BepTHUKanbHOW ocu. Ha kakoil yrom moBepHeTCs
OTpaKeHHBIN JTy4?

JIyu cBera mamaer mox yrmom 30° Ha INIOCKONAPATIENBHYIO CTCKIAHHYIO IUIACTHHKY H
BBIXOJIMUT M3 Hee MapaulesbHO MepBOHavYaIbHOMY Jydy. [loka3arens mpeaoMieHHs cTekia
1,5. KakoBa TomnuHa d IIacTUHKH, €CIIU PACCTOSHUE MEXIY JTydaMu paBHO 1,94 cm?

Jlyd cBera majaer Ioj yIiioM { Ha TeJo ¢ IIOKa3aTeneM IpesoMiIeHus n. Kak nomkHb! ObITh
CBsi3aHbl MEXAYy CcO0O0H i M n, 4YTOOBI OTPaXKEHHBIA Jyd OBbUI MHEPIECHAMKYISIPEH K
HPETOMIICHHOMY?

10.

11.

18.

19.

20.

[lokazaTens mnpenomieHus crekiaa paBeH 1,52. HaliTu mnpenenpHble YIbl IOJIHOTO
BHYTPEHHEI0 OTpa)KEHMs Ul MOBEpXHOCTEH paszjena: 1) crekio — BO3AyX, 2) BoIa —
BO31YyX, 3) CTEKJIO — BOJI.

IMoka3zarenu npenoMIICHUsI HEKOTOPOTO COPTa CTEKJIA JUls KPacHOTO M (pUOJIETOBOTO Jyuen
paBHBI cooTBercTBeHHO 1,51 m 1,53. Halitm mpenenbHbIe YITBI MOJHOTO BHYTPEHHETO
OTpaXKCHUs P MAJACHUN 3THX JIy4eil Ha TPAaHUIy CTEKJIO-BO3IYX.

Pamuycel KpuUBHM3HBI IIOBEPXHOCTEH [BOSKOBBLITYKIOW JIMH3BI paBHBl R, =R, =50cMm.
IokazaTens mpejgomieHUs MaTepuana JIMH3bI paBeH n=1,5. Haiitn ontudeckyro cuiy
JIH3HI.

JIunza ¢ dokycHbIM paccTosHHEM 16 cM maerT pe3koe M300pakeHHE MpeaMera Hpu JBYX
TIOJIOKEHHSIX, pacCTOSHUE Mexay KoTopeiMu 60 cMm. HaiiTu pacctosHue oT mpeamera a0
9KpaHa.

[Inocko-BeImyKiIast IMH3a ¢ paauycoM KpuBu3HBI 30 cM U mokaszaresneMm mpeinomieHus 1,5
JlaeT U300pakeHHe MpeaMeTa ¢ yBelnndeHHeM, paBHbIM 2. HaiiTu paccrosHue mpeaMera u
n300paKEHUS OT JIMH3BI.

B ombite IOHra orepcTus ocBeLIAJMCh MOHOXPOMATHYECKHMM CBETOM JAJTMHON BOJHBI
A=6-10"cM, paccTOSHHE MEXIy OTBEPCTHSIMH | MM M DAcCTOSHHE OT OTBEPCTHH 0
skpaHa 3 M. HaiiTi nono>xeHne Tpex NepBbIX CBETJIBIX MOJIOC.

B ombiTe ¢ 3epkanamu dpeHenst pacCTOsIHUE MEXKIY MHUMBIMU H300pa)KeHUSIMH HCTOYHUKA
cBeta ObuTO paBHO 0,5 MM, paccTosHHE OO 3KpaHa 5 M. B 3eneHOM cBeTe MONYYHIIHCH
nHTEp(EepeHINOHHBIE TIOJIOCHI HAa PAacCTOSHUM SMM ApYr OoT Apyra. Haiitm JumHy BOJHBI
3€JICHOTO CBETA.

Ha MbubHyio menky (n=1,33) magaer Gembiii cser mox yraom 45°. Tlpu Kakoii
HauMEHbBIIECH TOJIMHE IUICHKH OTPaKCHHBIE Jy4d OYyAyT OKpAaIIEHBI B JKENTHIM IBET (
A=6-10" cm)?

. Paccrosinue MEXAY IIAThIM U ABaALATh IISITHIM CBETJIBIMU KOJIbLIAMU Hprorona paBHO 9 MM.

Pammyc kpuBm3HBl nmH3BI 15 M. HaliTm [uiMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETa,
I1aJIAI0IIero HOPMAIBHO Ha ycTaHOBKY. HaOuroieHne npoBOUTCS B OTPAKEHHOM CBETE.

. Beruucnuth paauycChl IIEPBLIX IISTH 30H q)pCHC.IIH, €CJIK paCCTOsIHUE OT UCTOYHHKA CBETA 10

BOJIHOBOW IOBEPXHOCTH paBHO | M, paccTOSIHME OT BOJIHOBOM MOBEPXHOCTH OO TOYKH
HaOJIFOICHUS TakkKe paBHO | Mu 1 =5 107 m.

. Ha mens IHHpHHOﬁ 2 MKM agaeT HOpMaJIbHO HapaHHeHLHLIi/'I IIy40K MOHOXPOMATHYECKOI'0

ceera ¢ JuuHON BOsHBI A =5890A4. Haiiti yribl, B HampaBJeHHH KOTOPHIX OyayT
HaOJII0AAThCSI MUHUMYMBI CBETA.

. Ha menp magaer HOpMaJIbHO HapaHHeHLHLIﬁ ITY40K MOHOXpOMAaTH4Y€CKOIro cBeTa € JUTUHOU

Boaubl A. Illupuna tmenu paBHa 6A4. ITox kakuMm yrioMm OyneT HaGIIOAATHCS TPETHIMA
IU(PaKIIMOHHBIII MUHUMYM CBeTa?

. I‘ICMy paBHA IIOCTOSIHHAs IIH(bpaKHI/IOHHOﬁ PCIICTKH, €CJIK 3Ta PCUICTKA MOXKCET paspelluTh B

MIEPBOM TOPsAKE IMHUU crieKTpa Kanust A =40444" u A =40474°? lllupuna pemerku 3 cM.

. OHpeIICJ'H/ITI; yroa MOJIHOM HoJigpu3atuu pu OTPaXCHUU CBETAa OT CTCKJIA, IOKa3aTelib

IpeJIOMIIEHHs. KOTOpOro paseH 1,57.

IIpenenbHBIN yroa MOIHOTO BHYTPEHHETO OTPa)KEHMs AJIsl HEKOTOPOTO BEILIECTBA PABEH
45°. Yemy paBeH Uit 5TOTO BEIIECTBA yTOJI TIONHOM MOJIAPH3ALHH?

Uemy paBeH MokasaTelb IMPEIOMIICHUS CTEKJa, €CIM INPH OTPakeHHH OT HEro CBeTa
OTpa)KCHHbIH J1yd Oy/JeT MOJHOCTBIO MOJISIPU30BAaH MPH YIJIe IPETIOMIICHHS 30%

YeMy paBeH yron MeXAy ITIaBHBIMU IUIOCKOCTSMHM IIOJIPH3aTOpa M aHAIU3aTOpa, €CId
HWHTEHCHBHOCTh €CTECTBEHHOTO CBETa, MPOIIEIIEro 4epe3 MOoJsIpH3aTOp M aHaIMW3aTop,
yMeHbIIaeTcs B 4eThIpe pa3a? Ilornomenuem cBera npeHeOpeyb.

6. OCHOBBI ATOMHOW U SIIEPHOM ®U3UKH (2 kype, 2 cemecTp)



1. MorHoCTh H3ITy4eHHs aOCONIOTHO YepHOro Teia paBHa 34 kBT. HaliTu TemmepaTypy 3Toro
Tella, €CIIM U3BECTHO, UTO IOBEPXHOCTD €ro paBHa 0,6 M>.

2. Haiitu, kakoe KonuuecTBO 3Hepruu ¢ 1 oM’ MOBEPXHOCTH B 1 ¢ m3iydaer abCONIOTHO
YepHOe TEeNo, €CIH M3BECTHO, YTO MAKCHMallbHas CIIEKTpajbHas IIOTHOCTh €ro
SHEPreTHUECKOi CBETHMOCTH IIPHXOIUTCS Ha JUIHHY BOIHEI B 4840 A°,

3. Ha «xakylo JUIMHY BOJHBI IPUXOJMUTCS MAKCHUMyM  CIEKTPalbHOW  IJIOTHOCTH
DHEPreTHYECKOil CBETHMOCTH aOCOIIOTHO YEPHOTO Tela, MMEIONIEro TeMIIEpaTypy, paBHYIO
TEMIIEPaType YETOBEUECKOro Tena, T.e. ¢t =37 °C?

4. C kaxoil CKOpOCTBIO JIOJDKEH JABUTAThCS EKTPOH, YTOOBI €10 KMHETUUECKAsl SHEprus Oblia
paBHa 3Hepruu GOTOHA C UTMHOM BOJHBI A = 52004°?

5. Kpachas rpasmna doTosddexra ams HekoToporo Meramia pasHa 2750 A°. Uemy pasmo
MHUHHUMaJIbHOE 3HaUCHHE YHEeprin (HOTOHA, BbI3bIBaIONIEro (oTod(derT?

3.4. BapuaHTsl 3aJaHuii 11 OATOTOBKH K TeKyIleMy KOHTPOJIIO B TeCTOBOI (popme

1. MEXAHHUKA
1. Onpenenenue TMHENHHON CKOPOCTH B MEXAHUYECKOM JABHKEHHH:

1) BekropHas BenmumHa, OnpeenseMas BTOpOi MPOU3BOIHON pajinyca — BEKTOpa ABMKYIICHCS

. dF
TOYKH 110 BDEMEHU: U =——r-.
dt
2) BekTopHas BennumHa, onpe/esieMasi epBoii MPOU3BOAHON paanyca — BEKTOpPa ABHKYLICHCS
. dr
TOYKH 110 BPEMEHU: U =—.
dt
3) BexropHas BennunHa, onpeaensieMas IIepBoii pOU3BOIHON yIiia IOBOPOTA Teja MO BPEMEHU:
7
5=22.
dt

4) BekTopHasi BeJIMUYHMHA, ONpeessieMasi BTOPOil MPOM3BOAHON YIila MOBOPOTA TEJia 110 BPEMEHHU:
. d’p
(c; = 72 .
dt
5) BenuunHa, onpezenseTcs NPOU3BEACHUEM YIIIOBOH CKOPOCTH Ha PaJMyC OKPYXKHOCTH, IO
KOTOpPOM TOYKA JIBIKETCS: U =@ R.

2. OmpeneneHue JUHEHHOTO YCKOPEHHSI B MEXaHUUECKOM JIBH)KECHHUH:

. . _ _dv
1) BCKTOpHa}I BEJIMYHUHA, OIIpeacisieMas II€PBOU ITPOU3BOJHONU CKOPOCTH 110 BpPEMEHU: d = 7 .
t

dv
2) BenuuunHa, XapakTepu3yolias ObICTPOTY M3MEHEHHUS CKOPOCTH 110 MOJYIIO: d = R
t

2
[
3) Bennuuna, Xapakrepusyommas ObICTPOTY H3MEHEHHUS] CKOPOCTH 110 HAIIPABICHUIO: a = R

4) BekTopHasi BeIMYHHA, ONpe/essieMas IepBOil MPONU3BOIHOI YIIIOBOW CKOPOCTH IO BPEMEHH:
do

g=
dt
5) BekropHas Benu4HMHa, OHpejensieMas BTOPOM MPOM3BOMHON yriila MOBOPOTA MO BPEMEHH:
. d’p
E=—>"
dt

3. Kakast u3 ¢popmyin BeIpakaeT nepBblii 3akoH HbIOTOHA [U1s1 HHEPIHATBHBIX CHCTEM OTc4eTa?

) F=ma; 2)F=-F; 3)F=G™2; 4 F=mg; 5 Eem YFE=0, 10
r =0

U =cosnt

4. Kaxkas 3aBUCUMOCTb BBIpa)kaeT BTOpoii 3akoH HeroTona?

) F=ma; 2)F=-F; 3)F=G™™; 4)F=mg; 5) Ecm F=0, To
7 "

5. Kaxast 3aBHCHMOCTh NOKa3bIBACT, YTO BCSIKOE NEHCTBHE TeN APYr HA Ipyra UMeeT XapakTep
B3aUMOJCHCTBUS?

\) F=mi; 2)F=-FE; 3)F=¢2"2. 4 F=mg; 5) Ecm F=0, To
U =cosnt
6. Kakast u3 popMynupoBOK BbIpaXKaeT 3aKOH COXPAaHECHUsI UMITYJIbCa:

1) UMnynbc 3aMKHYTOH CHCTEMBI HE H3MEHSAETCS C TEUCHUEM BPEMEHHU.

2) I'eomeTprdeckast cyMMa HMITYJIBCOB TEJ, BXOIAIINX B 3aMKHYTYIO CHCTEMY, €CTh BEIMYHMHA
MOCTOSIHHASL.

3) B 3amMKHyTOH cHCTeME MEXaHMYECKas SHEPIUs COXPAHSCTCS, €CIU ACHCTBYIOT TOJIBKO
KOHCEPBATHBHBIE CUIIBI.

4) 3amkHyTas (M30JIMPOBAaHHAsI) CHCTEMa — 3TO MEXaHHYeCKas CHCTeMa Tell, Ha KOTOPYIo He
JICHCTBYIOT BHEIIHUE CHJIBL.

5) BHeriHue cuiibl — 3TO CHJIbI, C KOTOPBIMU Ha TeJla MEXaHHMYECKOW CHCTEMBI ACHCTBYIOT Tena,
HE BXOJSIINE B JAHHYIO CUCTEMY.

7. Kakast u3 popmyI BeIpa)kaeT CHUITy TPEHHUS CKOJIBKEHUS?

) F=—hor; 2) F=G™ ™2 3) F=mg; 4F=u-N; 5) F=ma
r

8. Temo paBHOMEpPHO mHepeMel[aeTcs MO TOPU3OHTAIBHOI MOBEPXHOCTH W3 MOJOXKeHus 1 B
IIOJIOXKEHHE 2.

A




1 1

Kakyro paboTy coBepiIaeT Ipu 3TOM CHJIA TSKECTH?
2
1) A=F-S-Cosa; 2) A=mg-S-Cosa;3) A=0; 4) jﬂ -ds; 5) A=mgS.
1

9. MourHoCTh B MEXaHUKE ITO:

1) BexropHas BenmmumHa, paBHas NPONU3BEACHUIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH.

2) CkansipHasi BelNu4nHa, paBHas paboTe, BBIIIOJIHEHHON B SAMHUILY BPEMCHH.

3) CxansipHOE IpOU3BECHUE Pa0OTHI Ha BPEMS, 32 KOTOPOE OHA BHINOJIHEHA.

4) CxkansgpHOe IPOU3BEICHUE BEKTOPA CHJIBI HA BEKTOP MEPEMEIECHHUSI.

5) CkansipHasi BeJIMYMHA, paBHAs NMPOM3BEICHHIO CHIIBI Ha MEpEMEIleHue M Ha KOCHHYC yria
MEXTY HUMH.

10. Kunernyeckast 3Heprus Teia IpH MOCTYIATEILHOM JIBIXKCHHUH onpeensercs GopMynoi?

2 2 2 2 42
1) E = mgh; 2)E:kx7; 3)E:J%; 4)E:%; S)E:%

11. IToreHImanbHas SHEPTHsI TEJIA MAcCoil m Ha BBICOTE A onpenensiercs (popMyJIoii:

o

2 2 2 42
1) E = mgh; 2)5:1“7; 3)5:%; 4)E:%; 5y p=o A

12. TloreHumnanbHas 3Heprust ynpyroaeGopMHpPOBaHHOTO TeNa onpenensercs: Gopmyou:

2 2 2 2 42
1) E = mgh; 2)E:kx7; 3)E:J%; 4)E:%; S)E:%

13. 3aKOH COXpaHEHHUs MMITYJIbCA, 3AIUCAHHBIN IS IBYX TeJ MPU aGCOIIOTHO YIPYrOM yAape
HMeeT BUI:

2 2 2 2
mu | MU, ol Ly

2 + =—t+—= 3
) 5 )

1) m151+m252:(m1+m2)ﬁ; 5 5 5

2 2 2
mu M, _ (m, +m,)u

2 2 2

R 4) mO, + m,0, = myi, + m,ii,; 5)
n

Z(Eki + Eni) =const .

i=1

14. Mozayns MOMEHTa CHIIBI OTHOCHTENIBHO HenmoABMXHON ToukH (0) 3T0:

)M=F-d; 2)M=Ft; 3)M=F-¢;, 4 M=F-(; 5\M=F-o.

roe  d - mwiedo cuisl, /- pacCTOSHUE OT TOUKHU BpaieHust (0) 10 TOYKH MPUITOKEHHS CUIIBL, f -
BpeMs IeHCTBHA CUIIBI, @ - YTJIOBasi CKOPOCTh BPAILEHHU, £ - YTIIOBOE YCKOPCHUE BPAIICHUS.

15. MOMEHT HHepIIUH MaTepHaTbHON TOUKH ONpeaesieTcs GpopMyIoi:

D J =Amr7; 2)J=J; 3)J:ém42; 4)J=%mr2; Sy J=J_ +ma’,

roc Am‘ - Macca MaTCpHaHLHOi/'I TOYKH, 7; - pPACCTOSAHUC OT TOYKH O OCH BpallCHMI,

{ - NIMHA CTEePXKHS.

16. MomeHT HWHEPUHNHU TEJIa OTHOCUTECIIBHO OCH BpalllCHUsI €CTh:

D J,=Am 175 2) J:ZJ,.; 3) J=$m,€2; 4) J=%mr2; 5) J=J, +ma’,
e

Am; - macca MaTepuUalbHOM TOYKH,7, - PACCTOSHME OT TOYKHM JO OCH BpallleHusd, ! - IJIMHa

CTEpIKHSL.

17. Teopema lllTeitnepa, ompexensiomas MOMEHT HHEPLUH Tella OTHOCHTEIBHO TIO00H ocH
BpallleHUs], BbIpaXkaeTcs GopMyJIoi:

1) J,:Am,-riz; 2)J=ZJ,; 3)J:%mr2; 4)J:$m22; 5)J:JL,+ma2,

rae  Am, - Macca MaTepUabHOM TOYKH, #, - PACCTOSIHUE OT TOUKH J0 OCH BPALIEHUs,

( - §jauHA CTCPIKHS, JL,— MOMCEHT HWHEpPUHUHU OTHOCHUTCIBHO HapaHHeHBHOI;'I ocu,

npoxomsuieit uepe3 ueHtp Macce C Tena, a — pacCTOSIHHE MEXIY OCSIMHU, 7 - Macca Tena.

18. Kunetneckas 3Heprys BpallleHUs1 a0COIIOTHO TBEP/IOTO Tella BOKPYT HEMOABMIKHON OCH:

2 2 2 2 2
DE="V g0 O MY p e 5) E=F
2 2 2 2 2

19. TlonHas KMHETHYECKasi SHEPTHs a0COIIOTHO TBEPOro Tea:

o

2 2 2 2
DE="C" »E=TP . 3 p=C g b 5) E=
2 2 2 2 2

20. OcHoOBHOE YpaBHCHHUEC AUHAMHKHU BpPAIIATCIbHOI'O IBHMIKCHUSL a0CONIOTHO TBEPAOIro TejIa
HUMECT BU:

WM=J-8;2 F=m-a; 3)L=J-@; Hv=w-r; 5 —=0.

21. MOMEHTOM HMITyJIbca TBEPJOrO Teja OTHOCHTEIBHO HETOJIBIDKHON OCH Ha3bIBAaeTCS
BEJIMYKHA, ONpeaeIsieMast GopMyJIoii:

) L=J&; 2)p=mv; 3)%:1\2; 4) L =const; 5) J=mr’.
t



22. 3akoH COXpaHCHUsI MOMEHTA UMITYJIbCa OIIPEACIISICTCS BbIPpAKCHUEM

1) L=Jd; 2) p=md; 3) dar

7 =M; 4) L=const; 5) J=mr’.

23. 3akon ['yka anst ynpyrux aedopMaiiuii TBEpJOro Tejaa UMEET BUJL:

Al F,,
)o=E-¢; 2) F=—kx; 3)g=7; 4)0':'T; SYF=u-N.

24. 3akoH BCEMUPHOTO TATOTCHUS 151 JTIOOBIX JABYX MAaTCpUAJIbHBIX TOUCK!:

1) F=mg; 2)F=ma; 3)F=—kx; 4)F=md—”;5)F=GL2’”2.
t r

25. HanpspkeHHOCTB 1OJISL TSTOTEHUS ( g) 9TO:

. F [Y m -m 11
DE=—: Dg=Li Ng=2i HF=GTT 5 p=—.
m m t r

26. YrioBas CKOPOCTbD IIpH BpalicHUU a0COIIOTHO TBEPAOTO TEJIa ONIPEACIISICTCA q)OpMy.]'IOfIZ

l)w=%; 2y w=2nv; 3)a)=@ 4) _L

2

; 0=—; S) w=—.

dt J T

27. YTI0BOE YCKOpEHUE IIPH BPAIICHHN aOCOTIOTHO TBEPAOTO Tella OIpeesieTcs (popMyIoi

do d’p a M
De=—; 2 &= ; De=—%; 4 e=—;
) dt ) ar’ ) dar’ )

Al
5) e=—.
) /

28. Kax cBsi3aHBI MeX Ty COOOM yIrioBas U JIMHEHHAS CKOPOCTS:

l)g:dw'

—; 2w dg
dt

; 3 v=w-R; 4) wo=2nv;
dt

2
5)g:d¢7

dr*

29. Kako#it ¢opMysoii MOXHO BBIPa3HTh HOPMAlIbHOE YCKOPEHHE OTICIBHBIX TOUYEK
BPAILAIOLIEr0Cs TBEPJOIO TENIa YEPE3 €r0 YIIOBYIO CKOPOCTb:

2
a,=er; 2)a,=—; 3)a=o'R; 4) a,=@;

5) a=+Ja’+a’.

30. Kakoii ¢(opMynoii MOXHO BBIPa3UTh TAHTCHIMAIBHOE YCKOPEHHE OTACNBHBIX TOYEK
BPAILAIOIIET0Cs TBEPJOTO TeJla YEPE3 €r0 YII0BOE YCKOPEHUE:

2

Da =¢r; 2)a=—; 3)a =w’R; 4)a,=%; 5) a=4jal+a’.
t

31. Cuna TpeHus KaueHHs onpeensiercs: popmyInoii:

-N
) F=u,-N; 2)F=u-N; 3)F=£2, & F=—kx; 5)F=mg.
2. TEPMOJUHAMMUMKA U MOJIEKYJISAIPHASA ®U3UKA
1. YpaBHeHHE COCTOSIHUS HI€TBHOTO Ta3a:
1) PV =Const; 2) P=Ra,T; 3) PV:ﬂRT; 4 V=Varl; 5)
M
P= 2 n<k, >
3
2. OCHOBHOE ypaBHEHHE MOJIEKYILIPHO-KHHETHIECKOH TCOPUH:
1) PV =Const; 2) P=Rea,T; 3) PV=ﬁRT; 4) V=VaT; 5)
M
PZin < EV\'MH >
3. 3oTrepMudeckuii mporecc BEIpakaeTcs popMyIIoit:
1) PV=Const; 2) P=Ra,T; 3) PV="2RT; 4 V=VaT; 5)
M
P:*” < E)\‘NN >
4. V30xopuvecKuii mporecc BhipaxkaeTcs: GopmMyIoun:
1) PV =Const; 2) P=Rea,T; 3) PV:ﬂRT; 4) V=Vl 5)
M
P= 2 n<k, >.
3
5. N306apudeckuii mporecc BEIpaxkaeTcst (OpMyIIoi:
1) PV =Const; 2) P=Rea,T; 3) PV=ﬁRT; 4) V=VaT; 5)
M
P = g n < E)\‘NN
3

6. Ilpu coxatum wHAeanbHOroO rasa ero oObeM yMEHbIIAeTcss B 2 pasa, a TeMIepaTypa
yBenuuuBaeTcs B 2 pasa. Kak M3MEHHTCS IIpH 5TOM JaBJIeHHE Ta3a?

1) yBenuuutcs B 2 paza;  2) yMEHBIIUTCS B 2 pa3a;  3) yBeIM4uTCs B 4 pasa;
4) ymeHbIIUTCS B 4 pasa;

5) HEe U3MEHHTCS.

7. [laBneHue naeaabHOro ra3a yMEeHbIIUIIOCh B 2 pa3a, TeMIlepaTypa ra3a yBeJIn4uiach B 2 pasa.
Kaxk n3menuics mpu 5Tom o0bem raza’?



1) yBenuuuics B 2 pa3a;  2) yMeHbIIMICA B 2 pa3a;  3) yBelnHuHiIcs B 4 pasa;
4) ymenpimics B 4 paza;  5) He H3MEHHJICS.

8. Kakas u3 popmyn Beipaxaer 3akoH Jlanbrona?
1 im m
1) e=—kT; 2) u=——RT; 3) P=R+P+P+..+P; 4) PV =—RT; 5)
2 2M M
P= lnm <0’ >.
3
9. Kaxas u3 ¢opMyI BEIpoxKaeT paBHOMEPHOE PACIIPE/ICIICHIE SHEPTHH 10 CTEIICHHS CBOOOIBI?
1 im m
1) e=—kT'; 2) u=——RT; 3) P=R+P+P+..+P; 4) PV=—RT; 5)
2 2M M
P= lnm <0’ >.
3
10. Kaxas u3 (opMyI1 BEIpaskaeT BHYTPEHHIOIO SHEPTHIO CHCTEMBI?
1 im m
1) e=—kT; 2) u=——RT; 3) P=R+P+P+.+P; 4) PV=—RT; 5)
2 2M M
P= 1nm <0’ >.
3

11. 3akoH pacnpezesneHust MakcBeia XapaKTepHu3yer:

1) paBHOMEpHOE pacrpeaeleHUE YHEPTHH 110 CTETICHIM CBOOOIBI;

2) ypaBHEHHE COCTOSHHS HICaIbHOTO Ta3a;

3) pacnpeneseHue MOJIEKYJI [0 CKOPOCTSIM;

4) pacnpezeneHre MOJICKYJI B IIOTEHINAIFHOM CHIJIOBOM IIOJIE;
12. 3akoH pacnpenenenus borbnMaHa XapakTepu3yer:

1) paBHOMEpHOE pacipeeIeHHe YHEPTUH MO CTENEHIM CBOOOIBI;

2) ypaBHEHHE COCTOSHMS UJICATBHOTO rasa;

3) pacnpezeneHue MOJIEKYJ O CKOPOCTSIM;

4) pacnpeeneHre MOJNEKYI B OTEHLIUAIBHOM CHIOBOM IIOJIE.
13. YpaBHeHue sBieHUA UG y3Un IpeacTaBIIeTCs (POPMYIOH:

1y F=n@as. 2) 0= —x9T Asac: 3) M =-DP Asar;
dz dz dz
1 1 1
4)D=§l<u>; 5)77=§l<u>p; 6)x=§/1<u>pc‘,.

14. YpaBHeHue sBJICHHS BHYTPEHHETO TPEHUSI MTPEACTABISIETCS (POPMYJION:

1y F=-n@as. 2) 0= —xT Asac: 3) M =-DP Asar;
dz dz dz

4)D=%l<u>; 5)n=%l<u>p; 6)x=%/1<u>pc‘,.
15. YpaBHeHHE SBJICHUSA TEIUIONPOBOAHOCTH MPECTABIIETCS (HOPMYIIOH:

1) F=-nas. 2 0= asar: 3) M =—DL ASAr
dz dz dz

4)D=%l<u>; 5)n=%l<u>p; 6)x=%/1<u>pc‘,.

16. Koaddumment mucdy3un BeipaskaeTcs GpopMyIoi:

1y F=-nas. 2) 0= —xT Asae: 3) M =-DP Asar;
dz dz dz
1 1 1
4)D:§ﬂ<u>; 5)77:§ﬂ<u>p; 6)x:§i<u>pcv.

17. KoaddunmeHT BHYTpEHHETO TPEHUsI BBIpaXkaeTcs (opMyJIoit:

1y F=nas. 2) 0= —x9 Asac: 3) M =-DP Asar;
dz dz dz
1 1 1
4)D:§ﬂ<u>; 5)77:§ﬂ<u>p; 6)x:§i<u>pcv.

18. KoaddurmeHT TErionpoBoAHOCTH BbIpaxaeTcs: OpMyITou:

1) F=-pas: 2 0= asar: 3) M=-DIP asar
dz dz dz
1 1 1
4)D:gﬂ<u>; 5)77:gﬂ<u>p; 6)x:§i<u>pcv.

19. AnnabaTn4ecKuM IpoOIecCOM Ha3bIBACTCS MPOIIECC, TPOTEKAFOIIIHIA:
1) mpu MOCTOSIHHOH TeMIIepaType;
2) TpH MOCTOSIHHOM JaBJICHHUH;
3) Oe3 oOMeHa 3Hepruei ¢ OKpyXKarollen cpesoii;
4) npu MOCTOSHHOM 00beMe;

5) HeT MPaBWILHOTO OTBETA

20. Kaxas hopmyra BeIpaxkaeT HEepBBIi 3aKOH TePMOJHHAMUKH:
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

21. HCpBLII?’I 3aKOH TCPMOJANHAMUKH JUISL aL[I/IH_GaTI/I‘ICCKOFO Tponecca UMeCT BUA:



) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=—AU.
22. IlepBHIii 3aKOH TEPMOANHAMUKH JJISI H30XOPHUYECKOT0 IIPOIIECCca MMEeT BHI:
1) PV =%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23. IlepBBIii 3aKOH TEPMOANHAMUKH JJIs1 ©30TEPMHUYECKOTO IpOoIiecca UMEET BHUI:
) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=—AU.
24. VpeanpHbIi ra3 MONYYMsT KOJIMYECTBO TerutoThl, paBHoe 300k u coBepmmi pabory,
pasnyto 100 /Ix. Kak u3MeHuIach npu 3ToM BHYTPEHHsIS SHEpIUs rasza?
1) yBennunnace Ha 400 J[x;  2) yBenuumiack Ha 200 [Ix; 3) ymensummnacsk Ha 400 JIx;

4) ymenpimmnacs Ha 200 J[x; 5) He M3MEHMIIACH.

25. Uemy paBHO M3MEHEHHE BHYTPEHHEHl SHEpPrMH Tra3a, eclM eMy Iepelald KOJIUYECTBO
TemnoTsl, paBHoe 300 [k, a BHELIIHIE CUIIBI COBEPILIHIM HaJ HUM paboTy, paBHoe 500 [Ix?

1)200 Jik;  2)300 Jix;  3) 500 ok, 4) 800 [Ik;  5) 0 [l

26. VneanpHas TeIuioBasi MallvHa, padoTaromias o nukiy KapHo, noiyuaer 3a Kax/plil LUK OT
narpepatens 2520 JIx remna. Temneparypa narpesarens 400 K, xonoxunshuka 300 K. Haitru
paboTy, cOBeplIaeMyl0 MAalIMHOH 3a OAMH IMKJI, M KOIMYECTBO TeIla, OTIaBaeMOro
XOJIOANJIBHUKY 33 OAUH IUKIL.

1) 600 Tx; 2000/ Tx; 2) 700 [x; 2200 Tx; 3) 630 dx; 1890 JTx;
4) 800 [Ix; 1200 [Ix; 5) 1200 Ix; 700 dx.
27. B pealibHOM rase:

1) He yuuTBIBaeTCs pa3zMephbl aTOMOB (MOJIEKYI);

2) y4uTBIBaeTCs pa3Mepbl aTOMOB (MOJIEKY);

3) He yYHTHIBACTCS CHJIbI IPUTSDKCHUS MEXKIY aTOMaMH (MOJICKYIaMHt);

4) He yYUTBIBAaCTCS CHJIbI OTTAJIKMBAHUS MEXKIY aTOMOB (MOJIEKYJ);

S) y4HTBIBACTCS CHIIBI IPUTSHKEHHS MEXKILy aTOMaMH (MOJIEKYJIaMH);

6) y4IHUTBIBACTCS CHIIBI OTTAJIKHBAHHS MEXKTy aTOMOB (MOJIEKYIaMH);
[Ipennaraemsie otBetsr: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.

28. BHyTpeHHsIsl SHEPTHUs PeaTbHOro rasa:

1) GoJple BHYTpEHHEH SHEPTHU HACaIbHOTO ra3a;
2) MeHblIe BHYTPEHHEH SHEPTHHU UICAIBHOTO ra3a;
3) 3aBHCHT OT TEeMIIEpPATypbl HICATBHOTO ra3a;

4) 3aBHCHT OT JIaBJICHHS HJICAJIBLHOTO r'a3a;

S5) 3aBUCHT OT 00bEMa M1 bHOTO rasa.

3. QJIEKTPUYECTBO U MAI'HETHU3M. 4. KOJIEBAHHUS 1 BOJIHBI.

1. Koropast u3 popmyi Beipaxaet 3akoH Kymnona?

& a
DJ=—— F=kDL; HEp-=, 4 d=q(p-0).
R+r &r q,

2. Tlo kaxoii GpopMmysae onpenesseTcs HampsHKEHHOCTD IEKTPUYECKOr0 MOJIst TOYEUHOTo 3apsiaa?

T

DE=2; E=-—9 3)E:%; 4 E=

> .
&8, 4re,r 2re,a

3. Ilo kakoi q)OpMyJ'Ie OnpeaAcIIeTCs NMOTCHIHUA ITOJISI TOUCYHOI'0O 3ap5ma?

q rdr q-d q-d
D)p=—="—; 2)p=———; 3 —p=—; 4) Ap= .
) e 4re,r )¢ I 2mg,a ) 9= See, ) Ap 28¢e,

4. Koropast u3 hopMyI sIBISETCS ONpeielieHHeM EMKOCTH KOHeHcaTopa?

pi-1,1, De=2, =4, yHp -1
c o ¢ u @ wc

5. Io kakoii hopmyine onpeensercs: o0as eMKOCTh CUCTEMBI TIOCIIEIOBATEIIBHO COCMHEHHBIX

KOHJIEHCATOPOB.
1 1 1 1 ¢+, +..+c 1 1

1) —=—+—+..4—; 2 c=¢+C+G+...+¢;33) c="1—2—""—1: 4) — = ——
c ¢q o c, € CyennC, c ¢ +ec,

6. ITo kakoi opmyne ompezaensercs oOImias €MKOCTh CHCTEMbI MapajuiebHO COEITUHEHHBIX

KOHJIGHCATOPOB.
1 1 1 1 ¢ +c,+..+c

)—=—+—+.+—; 2 c=c¢+g+c+..+c,; 3)e="—"72—"2; 4
c ¢ o c, CCyrtC,

1 1

c ¢ +c,
7. Yo Ha3BIBACTCS SNEKTPUIECKIM TOKOM?

1) XaoTuueckoe JBIDKCHUE 3apsKCHHBIX YaCTHII,
2) HampaBieHHOE IBMXEHUE 3apsKEHHBIX YaCTHII;
3) HanpasneHHOE IBI)KEHHE aTOMOB M MOJIEKYII;

4) XaoTndeckoe JBIKCHNE HOHOB.
8. Koropas u3 popmy: npeacrasiser 3anuch 3akoHa OMa Juis ydactka 1eru?

£ U J
1) J= ;0 2 i=yE; ) J=—; 4)i=—.
) R+r Vi=y ) R ) S

9. Koropas u3 ¢opMyn TIpenCTaBIAeT 3aBHCHMOCTb CONPOTUBICHUS METANIMYCCKUX
IIPOBOJHUKOB OT TEMIEPATYPHI?



1) 0=J°Rt; 2) R =R/(l+at); 3)0=JUt; 4)R=%.

10. KOTOpa}I us3 q)OpMy.]'I NpeACTaBIsICT 3aBUCUMOCTH COIIPOTHUBJICHUS OT €ro reOMETPUYCCKUX

pa3MepoB?
0 4 U U
1) R= l+at); 2)R=—; 3)R=p—; 4) R=—; 5 R=—.
Y R=R(lar): D) R=-5: 3)R=pgi 4 R=T: ) R=—g
11. Koropas u3 ¢opmy:n npezncrasiser 3akoH Jxoyns-Jlenna?
£ l

) Q=J°Rt; 2)R=R/(l+at); 3)J= ; 4 R=p—.
) 0 )'0())R+r)pS

12. IepBoe npamino Kupxroga?

1) CymMa HanpspKkeHUH B 3aMKHYTOM KOHTYype paBHa 0.

2) AunreOpauueckas CyMMa TOKOB B 3aMKHYTOM KOHTYpe paBHa (.

3) AnreGpandeckas cyMMa TOKOB B y3JI€ pa3BETBIICHHs IeKTpHUECKOil 1ienu paBHa 0.
4) CyMmMa NOTEHIMAJIOB B y3Jie Pa3BETBIICHUS JIEKTPUYECKOH Lenu paBHa 0.

13. Kaxkue Toxu B I-om npasmite Kupxroda 6epyrest co 3HAKaMH «+» H «—»?

1) Bce Toku GepyTcst co 3HAKaMH «+»
2) Toxwu, BTEKaroNIue B y3el OEpyTCs CO 3HAKOM «1», a BEITEKAIONIHIE U3 y3JIa — CO 3HAKOM «
—».
3) Toku, TEKyIIHE 10 YaCOBOW CTpeEIIKe, OEpyTCs CO 3HAKAMH «+», IPOTHB YaCOBOW CTPEIIKU
— CO 3HAKOM « —».
4) Toku, coBmamaroIue IO HANPABJICHHWIO C HampaBIeHHEM 00Xona KOHTypa, OepyTcs co
3HAKOM «+», a TEeKyIIHe IIPOTHB HAPABJIECHUS 00X0/a — CO 3HAKOM « —».

14. Bropoe npasuiio Kupxroga.

1) B 3aMkHyTOM KOHType aireOpandeckas CyMMa [aJCHUI HanpsHKeHHH paBHa

anreOpanyeckoil CyMMe JEKTPOIBIKYIINX CHIL.

2) AnreOpandeckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paHa 0.

3)B 3aMKHYTOM KOHType anre0panueckass CymMMa CHJI TOKOB paBHa CyMMe

ANEKTPOJBIKYIINX CHIL.

4) Anrebpandeckasi cyMMa CHJI TOKOB B y3Jie Pa3BETBIICHHOM dIIEKTpUYECKOl 1enu paBHa 0.
15. Kakue toku Bo 2-oM npaBuiie Kupxroda GepyTcst co 3HaKaMu «+» U « —»?

1) Toxu, BTekaronme B y3el, 0epyTcs Co 3HAKaMH «+», BBITEKAIOLINE U3 y3J1a — CO 3HAKOM «
—».
2) Toku, coBmajarolie MO HAMPABJICHUIO C HampaBlieHHWEM 00XoJa KOHTypa, Oepyrcs co
3HAKOM «1», @ TeKyIIHE IPOTHB HAIPABJICHUS 00X0/1a — CO 3HAKOM « —».
3) Bce Toku OepyTcsi co 3HAKOM «+y.
4) 3HaKH «+» U « —» BEIOHPAIOTCS U1l TOKOB MPOHU3BOJIBHO.
16. Tlo xakoii ¢opmyie ompenensercss oOliee CONMPOTUBICHHE R TPH TOCICAOBATEIEHOM

COCINMHCHNHN HECKOJIBKUX HpOBOL[HI/IKOB?

1 1 DR 1
H—=—; 2)R= : i ) R=DR; 4 —=>R.
)R ZR" ) R-R,+R,-Ry+...R,-R,’ ) R=2R; )R 2R

17. Ilo xaxoit ¢dopmyne onpenensercs oOliee CONPOTHBIEHHE R TpHU MapajienbHOM
COEIMHEHUH HECKOJILKUX IIPOBOAHUKOB?

2R

1 1 1
)—==>»R; 2)R=)R; 3)—=)»—; 4)R= )
' LR D R=2, ' ® ZR:’ ) R-R,+R,-R,+...R ‘R,

18. Uro Takoe p—n nepexon?

1) KoHTakT 1ByX pa3HOPOJHBIX METAILJIOB.
2) KoHTaKT MeTauI-qU3JIEeKTPUK.
3) KoHTakT ABYX BHJIOB MOJIYIIPOBOJHUKOB € Pa3HBIMU THIIAMHU IIPOBOAUMOCTH.
4) KOHTaKT JByX THIIOB 3JIEKTPOJIHTOB.
19. Kakoe cBOMCTBO p —n IEepexo/ia HCHONb3YETCs B IIOIYIPOBOAHUKOBBIX AUOJaX?

1) OHOCTOPOHHSS IPOBOJUMOCTb.
2) 3aBHCHMOCTb CONPOTHBJICHHUS OT TEMIIEPATYPHI.
3) 3aBHCHUMOCTb COMPOTHUBIICHHS OT OCBELICHHOCTH.
4) Manas BeM4MHA COIPOTHUBIICHUS.
20. Kakoe siBIIeHHE HA3bIBACTCS IEKTPOMArHUTHON MHIYKIUEH?

1) TlosBieHMe MarHUTHOTO HOJIS IPH IPOTEKAHUH TOKA I10 LETIN.
2) Bpamenue KOHTypa ¢ TOKOM B MATHUTHOM IIOJIE.
3) JlelicTBHE MarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.
4) SIBneHMe BOSHUKHOBEHHUS 3JIEKTPUYECKOTO TOKA B 3aMKHYTOM IIPOBOAIIEM KOHTYpE IIPH
N3MEHEHHH MarHUTHOTO MOTOKA, IPOHU3BIBAIOLIETr0 3TOT KOHTYP.

21. Kotopast u3 ¢popmyin npeacTasiser co00i 3aKOH dJIeKTpOMarHuTHoO#H nHaykinn dapanesn?

dD

Z’ 3) ® = BScosp; 4)D=LJ.

) e=J(R+r); 2) &l

22. Kakoe siBI€HHE HA3bIBACTCS CAMOMHYKIHEH ?

1) SlBneHne BO3HMKHOBEHMS WHAYKIMOHHOTO TOKAa B IEMH IPHU MPOTEKAaHWH B HEH
[IePEMEHHOT0 TOKa.
2) IosiBieHUE MarHUTHOTO IOJIS TIPU MPOTEKAHUU TOKA MO LIEIH.
3) Bpamenne KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.
4) JleiicTBuE MarHUTHOTO MOJISI HAa IIPOBOTHUK C TOKOM.
23. Kakoe u3 HHXKENpHUBEACHHBIX YTBEP)KACHUN sABIsETCA NpaBuiioM JleHua s HampaBieHUS

WHIYKLIHMOHHOTO ToKa?

1) WHIyKIMOHHBIA TOK MMEET TaKOe HAIPaBJICHHE, YTO €r0 MarHUTHOM I10JI€ MPEHSTCTBYET
HM3MEHEHHIO TOT0 MarHUTHOTO MOTOKA, KOTOPOE €T0 CO3/aJI0.
2) WHAOyKIMOHHBIA TOK HAIIPaBJIeH MPOTHBOIOJIOXKHO HAMPABICHHUIO 3JIEKTPUYECKOTr0O TOKA,
KOTOpBIH €ro co3Jall.
3) HampaBieHne MHIYKIIMOHHOTO TOKa ONPEAEsIeTcs 0 NPpaBuTy OypaBuuKa.
4) HanpapneHue HHIYKIIMOHHOTO TOKA OMPEACIISETCS MO IMPaBUIY JICBOH PYKH.

24. To xako# u3 hopMyJ1 BEIYHCISIETCS BEIMYMHA CHIIbI Amriepa?

1)F = quBSina;  2) F=JB(Sina; 3)J=—2—: & y=Y.
R+r R

25. To kako#t u3 ¢hopMyJ1 BbIUKCIsIETCS BeIMunHa critbl Jlopenma?



1)F = quBSina; 2) F=JBtSina; 3) F=—1%_; 4 F-n@ps.
Are,r dx

26. Kotopast 3 HiKenpuBeICHHBIX (JOPMYJT SIBJISETCS OMPEACICHHEM HHIYKTUBHOCTH KOHTYpa?

DL=pgunVv; 2) L=9; 3) g=—L£; 4) =&

1 dt @

27. Koropast U3 HIKENPUBEAESHHBIX (POPMYJI IIPEICTaBIISIET COOO0H HHAYKTHBHOE COPOTHBIICHUE
KOHTYpa MepeMeHHOMY TOKY?

1)R=g; 2)R=p£; 3)R6=i; 4) R, =oL;
J S wc

28. Kakue kosieOaHusi Ha3bIBAIOTCS BBIHYKICHHBIMH JJICKTPHYCCKUMH KOJICOaHUSIMU?

1) Konebanus, BO3HUKAIONIIME B CHCTEME IIPH COOOLICHWM IEpBOHAYAJIBHOIO 3araca
SHEPTHH, BCIEACTBHE COOCTBEHHBIX CBOMCTB CHCTEMBI U IIPH NPEHEOPERKNMO MaJIbIX MOTEPSIX
SHEPTUH Ha BBIACICHHE TEIUIOTHI.

2) Konebanus, CymecTBYONINE B CUCTEME IIPH IOCTOSIHHOM ITONIOJTHEHHH 3ar1aca SHEPTHH.
3) Konebanusi, nponcxo/siye 1o MaTeMaTH4eCKOMY 3aKOHY CHHYCa MIJIM KOCHHYCA.

4) Konebanusi, npoucxojsuie B LENH C NEPEMEHHbBIM HCTOYHHKOM TOKa C
SIEKTPOJBMKYILIEH CuIloil. & = &, -sin (a)ﬁt)

29. Kotopast n3 HIKenpuBeICHHBIX (OPMYJT XapaKTepU3yeT HHIYKTHBHOE CONPOTUBIICHHE?

1Y 1 2
R*+|wL-—— | ; 2)R=—; 3)Z=yR*+(wl); 4)R =oL;
(o) pR-0s Hz={Re@)s Hx,

5. OITUKA

1. EnuHuna m3MepeHus ONTHYECKON CHIIBI JIMH3BI?
1) crepamman; 2) mokc; 3) repu; 4) quontpuii;  5) MeTp.

2. Onruueckas cuia JIMH3bI paBHa 2 1ni. HalianTe ee pokycHoe paccTosiHHE.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5)1m.

3. B kakoil U3 HIKE NEPEYHCICHHBIX CPe CKOPOCTh PACIPOCTPAHEHHUS CBeTa HANOOIbIIAst, €CIIU
MOKa3aTeH MPETOMIICHHS ITHX CPE CIICAYIOLIHNE:

1)anmmaz - n=2.41; 2)Boma- n=1.33; 3)cnupr- n=1.36; 4)surtapp- n=1.54.
4. Kakoe U3 cieayromux ycJIOBHi yKa3bIBaeT, YTO JINH3a PacceBaroIas?

1) D=3antp; 2) F<10cm; 3) D<0; 4)nun3a Borayras; 5) M300paxeHUE MHHMOE.
5. Kakoe n3 HUKeCIIeNyIOIHX YCIOBUI YKa3bIBaeT, 4TO JIMH3a cobuparomas?

1) nuH3a BeINyKIIast; 2) U300pakeHUe B JIMH3E MHUMOE;

3) u300paxxenue B nmH3e npsmoe; 4) D>0.

6. UTo MOXHO cKa3aTb 00 yIJIe MajeHus Jiydya CBeTa Ha HOBEPXHOCTb paszielia IBYX Cpell U yrie
IIPEJIOMJICHUSI, €CIM JIyd BBIXOJHUT M3 ONTHYECKH OoJiee IUIOTHOH Cpeibl B ONTHYECKH MEHee
MJIOTHYIO?

1) yron nageHust GosblIe yria npeOMIICHHS;

2) yroui npenomiieHus OOJIbIIe yIiia NaJeHus;

3) yros npenoMIICHHUs paBeH yrily MajieHus;

7. Kakoil yrom mpenoMieHHs] COOTBETCTBYET IPEACIbHOMY YINIy IIOJHOIO BHYTPEHHETO

OTpakeHus1?
1)0% 2)45% 3)90% 4)180°.

8. Kak n3menunTcs GpokycHOE pacCTOSIHAE CTEKIITHHOW JIMH3BI, €CIIH €€ OITyCTHTh B BOILY?
1) He m3MeHHTCS; 2) YBEIMYHUTCS;  3) YMEHBIIUTCS.

9. JIyu cBera majaeT Ha rpaHuily pasjiena JByX Cpell C II0Ka3aTeNeM NpeJIoMIIeHus n, u n,. B

KaKMX CITy4asx yroJs NaJeHHs paBeH yIiry MpeJoMIeHus?
)n>n; 2)n=n,; 3)n<n,.
10. JIyist KakuX OPOLIECCOB XapaKTEPHO sABJIEHUE UHTepdepeHnn?

1) 151 2EKTPOCTATHYECKHX POLIECCOB;

2) Juist BCEX BOJHOBBIX IPOLIECCOB;

3) Aist IpOLECCOB PAMOAKTUBHOIO PacIaza;

4) 15 2E€KTPOMArHUTHBIX TIPOLIECCOB.

11. Kakue BOJHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTU?

1) BOJIHBI, UMEIOLIME OIMHAKOBBIE (ha3bl ¥ IOCTOSHHYIO Pa3HOCTh JAJIMH BOJIH;
2) BOJHBI, HMEIOIIHE OJMHAKOBYIO JUIMHY BOJHBI U IOCTOSIHHYIO PAa3HOCTH (a3;
3) BOJHBI, HCIIyCKaeMBbI€ OTHIM HCTOYHUKOM;

4) BOJIHBI, UMEIOIINE PA3IUYHYIO JUIMHY U TIOCTOSIHHYIO (as3y.

12. Kakue BosiHbI MOTYT HHTEphEpUpOBaTH?

1) BOJHBI OT OZHOTO UCTOYHHUKA CBETA;

2) BOJIHBI, PACIPOCTPAHSIONIMECS B OJHOMU MIOCKOCTH;

3) BOJIHBI, IMEIOIIHE OAUHAKOBYIO SHEPTHIO;

4) BOJIHBI OIMHAKOBOM JJTHHBI ¥ ITOCTOSIHHOW pa3HoOCTH (a3.

13. IIpu Kakoit pa3HOCTH X0Ja BOHUKAET yCUIICHUE KoslebaHuii npyu uaTepdepeHuun?

1) mpu pa3HOCTH X0/a, PaBHOH Y€THOMY YUCILY JJIMH I1OJTYBOJIH;

2) npH pa3sHOCTH XOJa MEHBIIIE TIMHbI BOJIHBI;

3) npu pa3HOCTH X0J1a, paBHOH LeaoMy uuciy ¢as;

4) 1pu pa3HOCTH XO/1a, PAaBHOH HEYETHOMY UHCITY AJMH HOJIYBOJH.

14. IIpu xakoif pa3HOCTH X0Ja BO3HHUKAET oci1abiaeHue KojaebaHuil pu uHTephepeHnun?

1) mpu pa3HOCTH X0/a, PaBHOI 1EIIOMY YHCITy JUIMH IIOJIYBOJIH;

2) mpu pasHOCTH X01a, PAaBHOI HEYETHOMY YHCITy JUTHH MOJIYBOJIH;
3) npu pa3HOCTH XOJ1a MEHbLIIE [UIMHBI BOJIHBL;

4) npu pa3HOCTH XO/1a, PABHOW YETHOMY YHUCITy (a3.



15. Kakoe ¢usnyeckoe siBI€HUE OTHOCUTCA K JU(PaKLIUU BOIH?

1) siBlieHHE HAJOXKEHHs BOJH, B pE3yJbTaTe YEro IOJIy4aeTcsi OIpe/e/iCHHas KapTHHA
MaKCHMyMOB U MUHHMYMOB;

2) siBIIeHWE OTMOaHMs BOJHAMU IPEISTCTBYS;

3) pasnoxxeHne 0eroro cBeTa Ha COCTaBIIIONINE IBETA,;

4) siBjieHHEe 0CabJICHUs CBETOBBIX BOJIH IIPH PAaCIIPOCTPAHEHUH B CpPEJIE.

16. TIpu KaKoM ycIOBUH MOXXHO HaOJIr01aTh AUMPAKIHIO BOJIH?

1) ecnu [uHA BOJIHBI BO MHOTO pa3 MEHBbIIIE pa3MepoB rpeameTa’?

2) ecnu AJMHA BOJIHBI paBHA YETHOMY YHCITy aMILUTUTY]] KOJICOaHHIA;

3) eciu JUIMHA BOJIHBI COM3MEpUMA C JIMHEHHBIMH pa3MepaMy MpeIMeTa;

4) ecnu (aza kosieOaHUH HEMPEPHIBHO M3MEHSETCS.

17. Kakoe siBieHHE CBUACTEIBCTBYET O TOM, YTO CBET MPEACTABIISET COOO0I JEKTPOMArHUTHBIC

BOJIHBI?

1) unrepdepenuus crera;

2) mudpakius CBETOBBIX M 3I€KTPOMArHUTHBIX BOJIH;

3) morioueHue cBeTa IpU PaclpoOCTPAHEHUHU B CPELIE;

4) CKOpOCTb PaCHPOCTPAHEHHUs CBETA U 3JIEKTPOMATHUTHBIX BOJIH B BaKyyMe.

18. CKOJBKO [UIMH BOJH MOHOXPOMATHYECKOTO CBETA ¢ 4YacTOTOH komebanmii v =5-10" T

YIOXKHTCS Ha ITyTd JuuHoi /¢ =1.2Mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°

19. Yrto mnpoucxoautr ¢ Jy4yoM O€JOro cBeTa MPH IMPOXOKACHHH Yepe3 TPEXTPaHHYIO
CTEKJISIHHYIO TIpU3MY, €CIM II0Ka3aTelb IPEJOMJICHUS HPH3MbI OOJbIIE MOKa3aTess
MIPETIOMIICHUS OKpPYXKAIoIel cperpl?

1) Jlyu cMmeraercs BBIXO/S U3 IIPU3MBI B HATIPABIICHUH TTapaJUICIIbHOM HayaIbHOMY;

2) Jly4 oTki0OHS€ETCS;

3) Jlyu OTKIOHSICTCS K BEPIIMHE IPU3MBI M [IPH 3TOM pa3jiaraeTcsi Ha LBETHBIC MyYKH;

4) JIy4 OTKJIOHSETCS] K OCHOBAHMIO IIPU3MBI U TIPH 3TOM pa3JiaraeTcsi Ha BETHBIC MTYYKH.

20. Kakue Qusnyeckue sIBICHHS IPOUCXOAT C JIy4OM OElIoro CBeTa HMpH HMPOXOXKICHHH Yepes

CTEKJISTHHYIO TPEXIPaHHYIO pu3my?

1) unrepdepenuus;

2) nudpakius 1 npesoMIIeHHE;

3) npenomileHHE U AUCTICPCHS;

4) narepdepeHuus u udpaxuums.

21. Jlyun Kakoro MOHOXPOMAaTHYECKOTO CBETAa MMEFOT HANOOJIBILYIO JUTMHY BOJIHBI?

1) duoneroBbie;  2) opamxeBbie; 3) 3eneHble;  4) KpacHbIE.

22. JIyun KakKoro MOHOXpPOMAaTHYECKOTO CBETAa MMEIOT HANOOJIBILYIO YaCTOTY KoJeOaHuit?
1) 3enensie;  2) cunme; 3) KpacHble;  4) OpaH)KEBBIE.

23. Yto onpeenser UBET Jiyda ¢ TOYKH 3pEHHUsI BOJIHOBOI PHPO/IBI cBeTa?

1) ammiuTya KonedaHuii; 2) CKOPOCTh PaCpOCTPAHEHHS BOJIHBI;

3) da3za koneOaHuil BONHBI; 4) JUIMHA BOJHBI; 5) 4aCTOTa BOJIHBI.

24. Tlo kaKOMy 3aKOHY PacCEHBAIOTCS CBETOBBIC JIydH B aTMOc(hepe?

1 1
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25. B uem coctout pasnnuiue MEXAy €CTECCTBECHHBIM U IOJISIPU30BAHHBIM cBeTOM?

1) B CKOPOCTH pacrpoCTpaHEHUs CBETOBOI1 BOJIHEI,

2) B IUIOCKOCTH KOJIEOAHHI HANPSHKEHHOCTEH 3JIEKTPUYECKUX U MATHUTHBIX BEKTOPOB CBETOBOI
BOJIHBI;

3) B NOTJIONICHUH CBETOBOH BOJHEI BEIIECTBOM;

4) B paccessHUM CBETa MEJIKUMH YaCTULIAMU U MOJIEKYJIAMHU BEILECTBA.

26. Kakue BelecTBa Ha3bIBAIOT ONTHYECKH aKTUBHBIMHA?

1) KOTOpBIE MOIJIOIIAIOT CBET;

2) KOTOpble U3MEHSIOT HAIPaBJIEHUE PACIPOCTPAHEHUS CBETA;
3) KOTOphIe BpalIAIOT INIOCKOCTh HOJISPU3AIMH CBETa;

4) KoTOpbIE paznaraloT Oeiblil CBET B LIBETHOM CIIEKTP.

6. OCHOBBI ATOMHO¥ U SIAEPHOM ®U3UKU
1. KBaHTOBast pu3KKa M3ydaeT SIBICHHUS:

1) npoucxojsiiie co CKOPOCTIMHU CPABHUMBIMHU CO CKOPOCTBIO CBETA;

2) NpOUCXOMAIIMEe B MAaKpOMHUpE, NPHU OOBICHEHHH KOTOPBIX KiaccHueckas (HU3MKa HHOTIA
BCTpEYaeT 3aTPyAHCHUS;

3) npoucXoAsIe B MAKpPOMUPE, KOTOPbIE Kilaccuyeckast pu3nka 00bSICHUTD HE MOXKET;

4) IpoKMCXOAIINE IIPH BHICOKUX JABICHHUSAX M OYEHb BHICOKUX TEMIIEpaTypax;

S5) yka3aHHbIe B yHKTax 1) u 3).

2. KBanrtoBas runoresa [1naHka COCTOUT B TOM, YTO:

1) n3nydyeHue u NOIJIOIIEHUE CBETA IPU BBICOKHX TeMIEpaTypaxX IPOMCXOAUT HEHPEPHIBHO, a
IIPU HU3KHX — JIUCKPETHO, T.€. ONPEEISHHBIMU NOPLHUAMH (KBAaHTaMH);

2) u3JIy4eHHe CBETa IIPOUCXOIUT JIUCKPETHO, a MOTJIOLEHHE — HETIPEPBIBHO;

3) u3IydyeHHe U MOIJIOIEHUE CBETa IPOUCXOAUT AUCKPETHO;

4) u3nyyeHUe U TIOIJIOIICHHE CBETa IMPOUCXOMUT TOJIBKO IIPHU MEpexoje aroMa M3 OJHOTr0
CTALlMOHAPHOT'O COCTOSIHUSA B IPYTOE;

5) kBaHT cBeTa ((oTOH) 00/1a1aeT KaK KOPIYCKY/ISPHBIMH, TaK U BOJTHOBBIMU CBOHCTBAMH.

3. Kak U3MEeHHUTCs 4acTOTa U3IyUeHUs], €CIIU SHEPTUIO KBAHTA YBEINUUTCS B 2 pasa?

1) yBenuuutcs B 4 paza; 2) ymeHbIIUTCs 4 pa3a; 3) HE MBMEHHTCS;
4)yBenuuurcs B 2 pa3a;  5) yMEHBIUUTCS B 2 pasa.

4. Kaxkas dopmyna onpezenser nMiynasc GoToHa?

hv h hv h
D) p=me; 2) p=—; 3) p=—; Hp=—"up=—;
c A c A

5) Bce mpuBeACHHbIC B MyHKTaX 1,2 1 3 (OpMyJIbI SBISFOTCS MPAaBUIIBHBIMU.
5. Ot KaKuX mapameTpoB 3aBUCUT 3Ha4YeHHE (POTOTOKA HACKILICHHS?

1) ot sHepruu oroHa; 2) OT CBETOBOTO MOTOKA; 3) OT 4aCTOTHI O0JIy4aIOLIEro CBETa;



4) OT CBETOBOrO IOTOKAa M OT YacTOThl OOJYYalOIIEro CBeTa; 5) OT CKOPOCTH BBUIETAIOIIUX
3NIEKTPOHOB.

6. YpaBHeHue (poTod(h(hekTa NpH YCIOBUH 3aMHPAHUS (HOTOTOKA HMEET BUL:
mo’ c
1) hv:A+T; 2) hvy=A4; 3) hv=A+eU,; 4) hv=my*; 5) h;:p.

7. Kakue ¢aktopsl onpeessiroT KpacHyro rpanuiyy Gorospdexra?
1) sHeprus GpoToHa; 2) HampsHKEHHE MEXK/y aHOIOM M KaTOOM; 3) JUIMHA CBETOBOI BOJIHBI;
4) BeImecTBO aHO/a; S5) BEIIECTBO KaTo/a.

8. Ilpu ocBelleHNH IIaCTHHBI 3eJIeHBIM cBeTOM (hoTtoaddekra Het. Byner nu oH HabmoaaThCS
py 00JIy4EHHH TOM Ke TIACTHHBI KPACHBIM CBETOM?

1) ner;

2) na;

3) Oyner, eciii HHTEHCHBHOCTh KPacCHOTO CBeTa 0OJIblile, YeM HHTEHCUBHOCTD 3€JICHOTO CBETA;
4) Her, T.K. pab0oTa BBIX0/1a IEKTPOHA U3 INIACTUHEI OyIeT eme Ooble;

5) HeT oTBeTA.

9. JlaBieHue, OKka3bIBaEMOE Ha Tella DJICKTPOMATHUTHBIM H3Ty4eHHEM, MOXKHO OOBSICHUTH?

1) TonpKO HAa OCHOBE KBaHTOBOI1 TeopHHy;

2) TOJIbKO Ha OCHOBE BOJIHOBOW TEOPHH;

3) Ha OCHOBE KBaHTOBOM M BOJIHOBOI Teopuu;

4) ucnonb3yst A1 Pa3IMYHBIX TEJ Pa3HbIE TEOPHH;

5) BO3HUKHOBEHHEM MEXaHHUYECKHX CHJI 3a CUET 3JIEKTPOMArHUTHOTO MOJIA.

10. OauHaKOBO JIK JIaBJICHHE, OKa3bIBAEMOE CBETOM, Ha YEPHYIO WK OCITyH0 TOBEPXHOCTb.

1) omuHaKoOBO;

2) Ha Oenyr NOBEPXHOCTH J]aBJICHUE CBETa OOJIbLIE;

3) Ha YepHYI0 OBEPXHOCTD JaBJIEHHs CBETa OOJIBIIE;

4) pe3ynbTatr 3aBHCHT OT JJIMHBI CBETOBOU BOJIHEIL, [IANAIOMICH HA 3TH IOBEPXHOCTH;
5) pe3ynbTar 3aBHCUT OT 3HEPTUH (POTOHOB.

11. Kakue cBoiicTBa cBera noarsepxaaet 3¢ pexr Komnrona?

1) apext Komnrona He aeT BO3MOXKHOCTH JIENaTh BBIBOJIBI O CBOMCTBAX CBETA;

2) BOJHOBBIE CBOICTBA CBETA;

3) KBaHTOBO-BOJIHOBBIE CBOWCTBA CBETA;

4) KBaHTOBbBIC CBOWICTBA CBETA;

5) Ha ocHoBe OS(dexkra Komnrona MOXKHO caenaTh, BBIBOJ, UYTO CBET CHOCOOEH
pactpoCTPaHsATHCS TOIBKO B ADCOJIIOTHO YIIPYTHX Cpenax.

12. B kakoMm ciy4ae SHeprusi aroMa BOAOPOAa OOJIbIE: KOTAA DICKTPOH HAXOJHUTCS Ha
yIaJIEHHOH OT siipa OpOuTe WM Ha caMoii OIM3Koi K sapy?

1) Ha ynaneHHOH OT spa opOuTe;

2) Ha caMoii OJIM3KOIA K siipy opOuTe;

3) sHeprus aToMa OJMHAKOBA B 000HX CIIydasx;

4) aTroM BOJOpOZia UMEET HAMOOJBLIYI0 SHEPIHI0 B MOMEHT Iepexoja ¢ OMM3KOH opOUTHI Ha
yIaJeHHYIO;

5) HeT oTBeTA.

13. Ha xakyio CTaI[iOHapHYIO0 OPOUTY IEPEXOAUT IEKTPOH B aTOME BOJIOPOAA IPH UCITyCKaHUH
BHIUMBIX JIydei?

1) co BTOpOIi Ha MEPBYIO;

2) ¢ 1o00oii Ha IIepBYIO;

3) c nepBoii Ha JIIOOYIO;

4) ¢ moboii Ha TPETHIO;

5) ¢ n1000ii Ha BTOPYIO.

14. meetcs 1y CBSA3b MEXJIy 9aCTOTON 0OpaIlleHuUs 3IEKTPOHA BOKPYT spa aToMa BOJOpPOJa U
4acTOTOH €ro u3IydeHus?

1) umeercs;

2) He umeercs;

3) uMeeTcs, eciu YacToTa 00paIeH s AIEKTPOHA MHOTO 0OJIbIIE YaCTOThI H3Iy4CHUS;

4) umeercss TONBKO I OPOWT, PagUyChl KOTOPBIX YHOBJIETBOPSIOT COOTHOLICHHIO:

m,u,r, =n h_
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5) UMeeTcst, eCli 4acToTa OOPAILeHHUs AJIEKTPOHA MHOTO MEHbBIIE YaCTOThI H3TyYCHHUS.

15. CkosbKO KBAaHTOB C Pa3jIMYHOI 3HEprueil MOXKeT UCIYCKAaTh aTOM BOJOPOJA MPHU MEPEeXoe

3NIEKTPOHA C TPEThel OpOUTHI Ha MEPBYIO?

1) oquH kBaHT; 2) JBa KBaHTa; 3) TPU KBaHTa; 4) 4EThIpPE KBaHTA; 5) MATh KBAHTOB.
16. Cornacuo rumnorese ae bpoitns:

1) TOABKO DJIEKTPOHBI 00JanAIOT HApsiy € KOPIYCKYJISAPHBIMHM TaKKe M BOJHOBBIMH
CBOICTBaMU;

2) TosbKO (OTOHBI 00JIaIAI0T KaK KOPIYCKYJISIPHBIMHU, TaK U BOJIHOBBIMHU CBOWCTBAMH;

3) YACTHIIE He MOTYT 0GMAaTh BOIHOBBIME CBOMCTBAMH, €CITH HX pasMepsl pessimaior 107 m;
4) mobast yactina 00JajaeT Hapsiay ¢ KOPIYCKYJISIPHBIMH, TAK)KE U BOTHOBBIMH CBOWCTBaMH;

S) BoiHBI JIFOOOW TPHUPOJIBI 00NanalOT, B TOW WIM HHOW CTEHEHH, KOPIYCKYJSPHBIMH
CBOWCTBaMH.

17. W3 cOOTHOWICHMS HEONPEEICHHOCTEH MIsi KOOpPAMHAT ¥ MMIIYJIBCOB (Hampumep,

Ax-Ap 2 %) cllesiyer:

1) €CJIM MUKPOYACTULIA HAXOAUTCA B COCTOSIHHUHN C JOCTATOYHO TOYHBIM 3HAYCHHUEM KOOPAWHATBL
(Ax - 0) , TO COOTBETCTBYIOLIAsl ITPOCKIHSA €€ HUMITYJIbCa B 3TOM COCTOSHHUU OKa3bIBACTCSA

COBEpIICHO HeonpeaenenHoi (Ap, — o) , 1 Ha0GOpOT;

2) MUKpPOYACTHILA HAXOIUTCS B COCTOSHUH, KOIJIa HH €€ KOOPAMHATY, HU COOTBETCTBYIOLILYIO
MIPOCKIIMIO €€ UMILYJIbCA TOYHO ONPEACIUTh HEellb3s;

3) ecnM MMKpOYACTUIIA HAXOAMTCS B COCTOSHMM C TOYHBIM 3HAUEHHUEM KOOPAMHATHI, TO M
3HAYCHHE COOTBETCTBYIOIIEH NPOSKUMHM €€ HMIYJbca B ITOM COCTOSHMHM MOXKHO TOYHO
OIPE/ICIUTH;

4) uTo yacTuua oonasaeT OJHOBPEMEHHO KOPITYCKYJIIPHBIMH U BOJIHOBBIMU CBOHCTBAaMU;

5) 94T0 4YacTHLA HE MOXET OJHOBPEMEHHO O00JaJaTh KOPIYCKYJSIPHBIMH M BOJHOBBIMU
CBOWCTBaMH.

18. dwusuyeckuil cMbIic BOJMHOBOW (yHKuMH (y - (GYHKIUM), ONUCHIBAIOLIEH COCTOSHHE

YacTUulbl COCTOUT B TOM 4YTO:



1) 3HaueHue BOJIHOBOM (DYHKIMH PAaBHO BEPOSITHOCTH HAXOXKACHUS YaCTULIBI B AJIEMEHTE 00beMa
dV B MOMEHT BpeMeHH .

2) BosHOBasi (DYHKIHMS ONpEAEIISeT MOJOKCHHE YacTHIBI B HPOCTPAHCTBE B JAHHBIH MOMEHT
BPEMEHH .

3) KBaapaT MOJYJIsl BOJIHOBOH (DYHKIIMU paBEeH OTHOLIEHHIO BEPOSITHOCTH HAXOXKACHUS YaCTULIBI
B MajioM oobeme dV K 3ToMy 00beMy (IIIOTHOCTH BEPOSITHOCTH);

4) 3Hasi BOJHOBYIO (YHKIHIO, MOXHO OIPEACIUTh TPACKTOPUIO JBIDKCHHS 4YaCTHIbBI B
IIPOCTPAHCTBE;

S) HeT oTBeTa.

19. Kakoe u3 yrBepsxaeHuit spisiercst BepHbIM. YpaBHenue Llpenunrepa

(Au/ +2}7—’121(E—u)|// =0J:

1) crporo noka3biBaeTCs MaTeMAaTHYECKMMH METOIaMHU;

2) UMeeT pEryiasipHOe pelIeHHe NpH JI0OBIX 3HAUCHMAX Hapamerpa E (IONMHOW SHepruu
YaCTHUIIBI);

3) MCIOJB3YIOTCS TOJIBKO [UIS PEIISHUsS 33/1a4 00 SHEPreTHYECKUX YPOBHSIX JIEKTPOHA B aTOME
BOJIOPO/JIA;

4) mocTynupyeTcs TakK K€, KaKk B KIACCHYECKOH MEXaHHKE IOCTYJIHMPYETCsl BTOPOH 3aKOH
HeroTona.

20. Kakoe U3 NpHBEACHHBIX YTBEPXKACHHH siBJsieTcss HeBepHbIM. COOCTBEHHBIN MEXaHHMYECKUI

MOMEHT UMITyJbca (CIMH) L 3IeKTPOHa:

1) BBenen s 00bsicHeHus onbiToB LllTepHa n [epiaxa 1o paciienieHnio y3Koro my4ka aToMOB
BOJIOPO/Ia B CHJIBHO HEOJJHOPOJHOM MAarHUTHOM IIOJIE;

2) 9TO BHYTpEHHEE HEOThEMJIEMOE CBOMCTBO DJIEKTPOHA, OA00HO €ro 3apsy U Macce;

3) KBaHTOBas BEJIM4YHMHA, HE UMEIOIIAs KJIACCHUECKOTO aHaJIoTa;

4) KBaHTYyeTCsI 110 3aKOHY L =/ /s(s + 1) , TIIE S - CIMHOBOE KBAHTOBOE UHCIIO;

S) ecThb BEIMUMHA CKAJSIPHASI.
21. YTBepKIeHHE: «B OJHOM M TOM K€ aTOME HEe MOXET ObITh OoJyiee OJHOTO 3JEKTPOHA C

OJIMHAKOBBIM HAOOPOM YeThIpeX KBAHTOBBIX YHCEN 1, {, m, U m_» NPEICTaBIsIeT COOOH?

1) Bropoii nocrynar bopa;  2) npunnun [Taynu;  3)runoresy ae bpoiins;
4) rumnore3y [lnanka; 5) IPUHIMIT HEPA3TMINMOCTH TOXK/IECTBECHHBIX YaCTHUII.
22. S1npo aTOMOB y M30TOIIOB OJJHOTO ¥ TOTO K€ HJIEMEHTa CO/IepXKaT?

1) onMHAKOBOE YMCIIO HEUTPOHOB, HO PA3IMYHOE YHCIIO IIPOTOHOB;

2) 0MHAKOBOE YMCIIO IPOTOHOB, HO PA3JIMYHOE YUCIIO HEHTPOHOB;

3) KOJIIMYECTBO HEHTPOHOB PABHO KOJIMYECTBY IIPOTOHOB;

4) OMHAKOBOE YHCIIO DIICKTPOHOB;

5) pasnaMYHOE YHCIIO DIEKTPOHOB.

23. Kakue yTBep K /IeHUS [UIsl SHEPTUU CBSI3U sipa SBISIOTCS BEPHBIME?

a) DHEprys CBS3M sApa PaBHA TOM SHEPTHH, KOTOpas BBIACILSICTCS NMPU OOpa3oBaHMH sapa U3
OT/ENBHBIX YaCTHII;

0) PHeprusi CBS3M s/Ipa — 9TO SHEPrusi, HeOOXOAWMMAs Ul TOJHOTO pacIICIUICHUs sapa Ha
OT/CNAHHBIC YAaCTHIBI (HyKJIOHBI);

B) SHEPIHs CBSI3M SIpa paBHA TOW SHEPIUH, KOTOPAsi MOTJIOMIACTCS IPU CHHTE3E Apa.

1) Tonbko yTBepxkaeHHUE a); 2) TOJNBKO yTBEpXKICHHUE 0); 3) TOJNBKO yTBEPXKICHHUE B);

4) ytBepxkaeHus a) U 0);  5) yrBepxkaeHus 0) U B);

24. ledexT Maccel sipa 3To:

1) BenuumMHA Pa3HOCTH CYMM MacC BCEX HYKIIOHOB U 00pa30BaHHOTO U3 HUX aTOMHOTO SIAPa;

2) OTHOILIEHHE MEXIy CyYMMapHOH Maccoil HYKJIOHOB, HE CBSI3aHHBIX MEXIYy CO0Oi, U
CyMMapHO#H Maccoil TeX e HyKIIOHOB, CBSI3aHHBIX MEXy COOOM B siApe aToMa;

3) BennMuMHA, HAa KOTOPYKO BO3pacTaeT Macca BCEX HYKJIOHOB HpH O0pa3oBaHHM M3 HHUX
ATOMHOTO S11pa;

4) pasHOCTh MEXIYy CYMMapHOW Maccoil HEHTPOHOB M CYMMapHOH Maccoil HPOTOHOB,
COZICPIKALIUXCS B SI/APE;

5) pacuieruieHue sipa Ha OT/ACIbHbIC HYKJIOHBI.

25. Kakas u3 npuBeJeHHBIX ()OPMYJT ONTMCHIBAET OCHOBHOM 3aKOH paJIMOaKTHBHOIO pacnaaa?
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26. Kakoii 3apsiy UMEIOT ¢ — 4acTHLa, £ —4acTula U y — u3jydeHue?

1) o —4acTuna — NMOJOXKUTENbHBIH; [ —YacTHLlA — OTPHLATENbHBIN; ¥ —U3IyuYeHUEe HE MMeeT

3apsza;

2) a —4acTHIla — OTPULATENbHBIN, [ —YacTUIAa — MOJOXXUTENbHBIN; » —U3Iy4eHHEe HE MMEeT
3apsiza;

3) ¢ —yactua — He HWMeeT 3apsna; [ —uacTMIAa — OTPULATENbHBIH; ) — U3Iyd4eHHe -
ITOJIOXKUTEIIBHBIN;

4) o — uyacTMUAa — TOJIOXKUTENBHBINH; [ —dYacTHLA — HE MMEeT 3apsja; J —HM3JIyueHHe -
OTpULIATEIbHBIH;

5) o — yacTHna — MOJOXUTEIBHBIN; [ — YacTHIla M y — U3IIydeHHUE - HE HMEET 3aps/ia;

27. Kakue siiepHbIe NMPOIECCH MPUBOAAT K CTPYKTYPHOH IEpecTpOHKe sAep aTOMOB, a KaKHe
HeT?

1) @ —, B — pacnaj He U3MEHSIOT COCTAaB Apa, ¥ — U3JIyYeHHEe — U3MEHSET;
2) a—pacnaau y —U3JyueHUue U3MEHSIOT COCTaB s/pa; S — pacnaj HeT;

3) B —pacnanu y—HU3IyudeHUE H3MEHSIOT COCTAB pa; ¢ — pacraj HeT;

4) a—, p— pacnaj U3MEHSIOT COCTaB S/Ipa, ¥ — U3IYYCHUE — HET;

5) a—, B— pacnax u y — U3JIy4eHHE U3MEHSIOT COCTaB SAPA;

28. Kakue peakiiuu Ha3bIBalOTCS SACPHBIMU?

1) peakimu, NPy KOTOPBIX SAPO MOTJIOLIAIOT YHEPTHUIO;

2) peaximy, PH KOTOPHIX SAPO UCITyCKAIOT SHEPTHUIO;

3) mpeBpamieHds aTOMHBIX sep IPU B3aUMOACHCTBHH HMX C 3JI€MEHTApHBIMH YACTHIIAMU MU
APYT € ApYTOM;

4) BepHBI BCe OIpe/ieNIeHNs JaHHbIe B ITyHKTax 1-3;

S) cpenu JaHHBIX OMpEENICHUI HET BEPHOTO.

29. Jlnsg mpoTekaHMs YHOPaBIsEMOH SIIEpPHOM ILIEMHOM peakuud HEoOXOAMMO, YTOOBI

K03(h(HUIMEHT pa3MHOKEHHST HEHTPOHOB OBLI:
1) 6onbie 1; 2) pasen 1; 3) menbuie 1; 4) mensue 10;

K03(h(HUIHMEHT pa3MHOKEHUSI HEUTPOHOB MOKET IPHHUMAThH JF000E 3HAYCHHE.



30. ﬂ[[epHLIC peaknyy CUHTE3a JICTKUX AA€P aTOMOB Ha3bIBAIOTCS TEPMOSACPHBIMHU, [TIOTOMY YTO
OHH BO3MOJKHBI:

IIpY HA3KHX TEMIEpaTypax;
IIpH BHICOKHX TeMreparypax (mopsuka 10° - 10° K);

IIpY CBEPXHU3KUX TeMnepartypax (nmopsaxa 0,01 — 0,1 K);
IIpH CBEPXBBICOKHX TeMIepaTypax (mopsiaka 107 — 10° K);

IIPU TEMIIEpATypax, yKa3aHHBIX B IyHKTax 2) U 4).

4. METOIUYECKHE MATEPHAJIbI, ONPEJEJSIIOIIME NPOLENYPHI
OLEHMBAHUSI 3HAHMI, YMEHMI, HABBIKOB MW (MJHM) OIBITA
JESATEJBHOCTH, XAPAKTEPU3YIOIUX  DTAIIBI  ®OPMHPOBAHUA
KOMITETEHIIUIA

Jlekuun OLEHHMBAIOTCA 1O IMOCEIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIACIUTH TJIABHYIO
MBICIIb.

JlaGoparopHble 3aHATHS OLIEHMBAIOTCSA 110 CAMOCTOSATEIBHOCTH BBINOJHEHHs paboThI,
IPaMOTHOCTH B O()OPMIICHUH, IIPABUILHOCTH BBIIOJIHCHUSL.

CamocTosiTenbHass paboTa OLEHHBACTCS IO KA4YECTBY M KOJUYECTBY BBINOJHEHHBIX
JIOMAIIHUX WM KOHTPOJBHBIX paboOT, TIpPaMOTHOCTH B O(GOpPMIICHUH, NPABUILHOCTH
BBITTOJTHEHMUS.

IIpomerxyTo4Hast aTTecTalys MPOBOJUTCS B (hOpME 3auera U IK3aMeHa.

Jlnst monmy4eHus 3a4era U 9K3aMeHa CTYIEHT OYHOM (GopMbl 00yUYeHHs NOJDKEH B TEUSHUE
ceMecTpa aKTHBHO IIOCEIaTh JIEKIMM U TPHHUMATh y4dacTHE B OOCYKAEHHH BOIIPOCOB
KacaroluXcs U3y4aeMoil TeMbI, BBIOIHUTH U 3ALIUTHTh OTYETHI MO MIPAKTUYECKUM 3aHATHAM.

Jlnst monydeHHst 3adeta W OK3aMEHa CTYICHT 3a04HON (opMbl OOYUYCHHS [OJDKCH
HanucaTh KOHTPOJBbHYIO palboTy, aKTUBHO IIOCEWATh JIEKUMH W TPUHMMATh Yy4acTHE B
00CYX/IEHUH BOIIPOCOB KAaCAIOLIMXCS M3y4aeMOW TEMbI, BBIIOJHHUTb U 3ALIUTHTh OTYETHI 110
MIPAKTUYECKHUM 3aHATHSAM.

Kputepuu oueHku 3adera M K3aMEHa MOTYT OBITh IOJY4YEHBI B TECTOBOH (opme:
KOJIMYECTBO 0a/UIOB WJIM  YJOBJICTBOPUTENBHO, XOpOIIO, OTIMYHO. JIjus monmyueHus
COOTBETCTBYIOIIIEH OLIEHKM HA 3auyeTe M JK3aMeHe II0 Kypcy HCHOJIb3YeTCsl HAaKOMUTENbHAs
cucrtemMa 0albHO-PEHTHHIOBOM paboThl CTy/IeHTOB. MITOroBas OleHKa CKJIaJbIBACTCS U3 CYMMBI
0aJJIOB MJIM OLICHOK, MOJYYCHHBIX IO BCEM paszeliaM Kypca U CyMMBbI OaJUIOB IOJIy4CHHOM Ha
3a4eTe U 3K3aMeHe.

Tabmuna 4.1 - Kpurepun oLeHKH YPOBHS 3HAHUH CTYHEHTOB C HCIIOIb30BaHHEM TECTa
Ha 3a4eTe WM SK3aMeHe M0 y4eOHO! IUCIHUILINHE

Ouenka XapaKkTepHCTUKH OTBETA CTY/ICHTA
OtinuyHO 86-100 % npaBUIILHBIX OTBETOB
Xopoio 71-85 %
Y 10BIIETBOPUTEIHEHO 51-70%
HeynosiieTBopuTENnbEHO Memnee 51 %

OI_ICHKa «3a4YTCHO» COOTBCTCTBYCT KpUTCPpUsIM OILICHOK oT «OTIIMYIHO» J10
«YAOBJICTBOPUTCIIBHO».

OI_ICHKa «HE 3a4TCHO» COOTBETCTBYCT KPUTCPUIO OLICHKH «HE YAOBJICTBOPUTEIILHOY.

KonnuectBo 0OamioB u OLCHKAa HEYHAOBJICTBOPUTCIBHO, YAOBJICTBOPUTCIBHO, XOpOIIO,
OTJIMYHO ONPCACIISAIOTCS IMPOrpaMMHBIMU CPEACTBAMHU I1I0 KOJIHMYECTBY NPABUJIIBHBIX OTBETOB K
KOJINYCCTBY CHy‘IaI;'IHO BI)I6paHHI>IX BOIIPOCOB.

Kputepun orieHnBaHUs KOMIIETEHIUH ClIeTyIOLIHE:

1. OTBeTsl MMEIOT NOJIHBIE peImeHHs (C MpaBWIBHBIM OTBeTOM). VX conepkanne
CBHUJIETEIILCTBYET 00 YBEPEHHBIX 3HAHMAX OOYJAIOIIerocss ¥ O €ero YMEHHH pellaTh
npodeccHOHaIbHbIE 3aJa4l, OLICHUBACTCS B 5 0aJIOB (OTJIMYHO);

2. bonee 75 % OTBETOB HMEIOT MOJHBIE pEIIEHUs (C MPaBMIBHBIM OTBeTOM). Mx
COIepXKAHHUE CBUIETENBCTBYET O JOCTATOYHBIX 3HAHUSAX OOYYarOLIErocss U ero yMeHUH pelaTh
npodecCHOHaNbHBIC 3aJa4l — 4 6aia (XopomIo);

3. He menee 50 % OTBETOB MMEIOT MOJHBIE peLIEHUs (C MPaBHIBHBIM OTBETOM). Mx
COIePXKAHUE CBHUAETENBCTBYET 00 YIOBJIETBOPUTEIBHBIX 3HAHMAX OOYYAIOLIErocs M O €ro
OrpaHMYCHHOM YMCHHH peIaTh MPO(eCcCHOHANbHBIC 331aul, COOTBETCTBYIOIIUE ero Oymymieit
kBandukanuu — 3 6aia (yIoBIECTBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pELICHHs C NpPaBHIbHBIM OTBeTOM. MX conepxaHue
CBHACTENBCTBYET O CIA0OBIX 3HAHUAX OOYYAIOmIErocs M O €ro HEe YMCHHH pellaTh
npodeccroHabHble 3a1aul — 2 Oasa (HeyI0BICTBOPUTEIIBHO).




