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

B pesynbrate ocBoenus OIIOIT o nanpasienuto noarotoBku 35.03.03 Arpoxumus u
arporoyBOBEICHHE, 00YYAIOIIUICS TOHKEH OBIA/IETh CICIYIOIIUMH pe3yabTaTaMu 00y4eHUs 110
qucrumuinae «Puznkay:

Tabmuma 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCITUTUTMHBI

KOI[ 1 HAUMCHOBAHHC

Kon n
WHUKATOpa [lepeueHs TUTAHUPYEMBIX PE3YIBTATOB OOYUCHHUS
HAaUMEHOBAaHUE A p p Py pe3y ¥
JOCTHKEHUS M0 TUCIUIUINHE
KOMITCTCHITHH
KOMIICTCHITNH
3nams: pynnaMeHTanbHBIC 3aKOHBI (PU3UKH, B
T.4. (PU3HYECKHUE OCHOBBI MEXaHHKH,
MOJIEKYJISIPHON (DU3UKU ¥ TEPMOAMHAMUKH,
ANIEKTPUYECTBAN MATHETH3MA, ONITUKH, ATOMHOM,
siIepHON (PU3UKHU 1JI PEelIeHUs] CTaHIaPTHBIX
3aJa4 BOOJIACTH arpOXUMUU U
arporno4YBOBeICHUS
OIK-1.1 P A
Ymems: ucnionb3oBath QpyHIaMEHTANTBHBIE
JleMoHcTpUpYyET

OIIK-1. Cnocoben
peliaTh TUTIOBBIE
3aa4un
npodecCHOHAIbHON
JeITEeILHOCTH Ha
OCHOBE 3HaHUN
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAayK
C TIPUMEHEHUEM
UH(OPMAaIMOHHBIX
TEXHOJIOTHH

3HAHUE OCHOBHBIX
3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX
HayK,
HEOOXOIUMBIX IS
PEIEeHHS THITOBBIX
3a7a4 B o0J1acTu
arpoXvMHH,
arporoYBOBEICHHS
Y arpodKOJIOTHH

3aKOHBI (PU3UKH, B T.4. (PU3NYECKHE OCHOBBI
MEXaHUKHU, MOJICKYJISIPHON (PH3UKU U
TEPMOAMHAMUKH, DJIEKTPUYECTBA U MArHETU3MA,
OIITHKH, ATOMHOM, SICPHON (PU3UKH ISl PEIICHUS
THUIOBBIX 33/1a4 B 00JaCTH arpoXuMuH,
arpono4YBOBEICHHS U arpOIKOIOTUU

Bnaoempw: HaBbIKaMU UCTIOIb30BAaHUS
(yH1aMEHTaJIbHBIX 3aKOHOB (DU3HKH, B T.4.
¢bu3nyecKkre OCHOBBI MEXaHUKH, MOJICKYIISIPHON
(U3HUKN ¥ TEPMOJUHAMUKH, SJICKTPUUECTBA U
MarHeTu3Ma, ONTHKH, aTOMHOMH, saepHON GU3NKH
JUISL peIlIeHus] TUIIOBBIX 3a/1a4 B 00J1acTH
arpOXMMUH, arpoNIOYBOBEICHMS U arpOIKOJIOTHH

OIIK-1.2
HCHOJ’ILBYCT 3HaHHUA
OCHOBHBIX 3aKOHOB
MAaTCMaTHYCCKUX U
C€CTCCTBCHHBIX HAYK
IJIg pCIICHU A
THUIIOBBIX 3a1a4 B
arpoxmumMmu,
arpoIro4YBOBECACHUA U
arposKoJIiorunu

3namp: GyHgaMEHTANTBHBIC 3aKOHBI (PU3UKH, B
T.4. (U3UUECKUE OCHOBBI MEXAaHUKH,
MOJIEKYJISIPHOM GU3UKU U TEPMOAMHAMUKH,
JIEKTPUYECTBA U MATHETU3MA, ONTHKH,
aTOMHOM, siiepHON GU3MUKH [Tl peILICHHSI
CTaHJApTHBIX 3a]a4 B 00JIACTH arpOXUMHHU U
arporno4yBOBe/ICHUS

Ymems: ucnons3oBath QpyHIaMEeHTaNbHbIE
3aKOHBI QU3UKH, B T.4. (PU3NUECKHUE OCHOBBI
MEXaHUKH, MOJICKYJISIPHON(DU3UKH 1
TEPMOAWHAMUKH, DJIEKTPUYECTBA U MAarHETU3MA,
OIITHKH, ATOMHOM, SA€pHON (PU3UKH JUIsl pELLICHUS
CTaHJAPTHBIX 3a]a4 B 00JIACTH arpOXUMHHU U
arporno4BOBEICHUS




Bnaoems: nHaBbIKaMy HCIIOJIb30BAHUS
(GyHIaMEHTAIBHBIX 3aKOHOB (PM3UKH, B T.U.
(bu3MUecKre OCHOBBI MEXaHUKH, MOJIEKYJIIPHOM
(U3MKH U TEPMOJIMHAMUKH, DJICKTPUYECTBA U
MarHeTu3Ma, ONTHKU, aTOMHOM, SIIepHON
(GU3MKY AJ1s peleHNs CTaHAAPTHBIX 3aj1a4 B
00JIaCTH arpOXMMHHU M arpOII0YBOBEICHHS

2. OIMCAHUE MMOKA3ATEJEN U KPUTEPUEB OLIEHUBAHUS KOMIETEHIINIA
HA PA3/IMYHBIX OTAITAX UX POPMHUPOBAHUA, OIIMCAHUE HIKAJI
OINIEHUBAHUA

Tabmuuma 2.1 — IlokasaTenu W KpHUTEpPUH ONPEACICHUS YPOBHA C(HOPMUPOBAHHOCTH

KOMIETeHINH (MHTErpUpOBaHHAs OLEHKA YPOBHS CPOPMUPOBAHHOCTH KOMITETEHITUH)

Kox u TlnanupyeMbl Onenka ypoBHs cOPMUPOBAHHOCTHU
HAaUMEHOBAaHUE o
E:f;;lﬁzgiz PE3yJIbTaThl Heym;ii?; oPHt yII[/IOTBeJJlIiTIfS P X0pomo OTJINYHO
KOMIIETEHIIUU 00yueHms
OIIK-1.1 OTCyTCTBYIOT Henonnaeie | CdopmupoBan | ChopmupoBaHH
Hemonctpupye | 3HaATh: IpPEJCTaBICHUs | MPEACTaBIIEH HBIE, HO ble
T 3HAHUE dbyHIamenTa 00 us 00 coJiepXkalife | CUCTEMaTUYECKH
OCHOBHBIX JIbHBIE dbynnameHTaneH | (yHIaMeHTa OTJIENIbHBIE € NPEeACTABIICHUS
3aKOHOB 3aKOHBI bIX 3aKOHOB JBHBIX poOEeITbI 00
MaTeMaTHuecku | (pusmku, B ¢u3uky, B T.4. 3aKOHOB npeicTaBieHus | GyHAaMEeHTaIbH
X U T.4. (buznyecKux ¢u3uky, B 00 BIX 3aKOHOB
€CTeCTBEHHBIX | (pu3MyecKkre | OCHOB MEXaHHKH, T.4. dbyHaameHTanpb | GU3MKH, B T.U.
HayK, OCHOBBI MOJIEKYJISIPHOM | (PM3WYECKUX | HBIX 3aKOHOB | (U3UYECKUX
HEOOXOJUMBIX | MEXAHHUKH, [N7632197 871 OCHOB ¢u3uKy, B T.4. | OCHOB
JUTSI peIIeHUs MOJIEKYJISIPH | TEPMOAMHAMUKH, | MEXaHUKH, (Gu3NYECKUX | MEXaHHKH,
TUTIOBBIX 33724 | OM (U3MKU M | DJIEKTPUYECTBA U | MOJIEKYJISPH OCHOB MOJIEKYJISIPHON
B o0nactu TEPMOJMHAM Mar"eTusma, ol pusuku n MEXaHHKH, bu3uKH 1
arpoxXuMMH, UKH, OIITHKH, TEPMOJVHAM | MOJIEKYJIAPHOW | TEPMOAMHAMUKH,
arporoYBOBE/IE | MIEKTPHUECT aTOMHOM, UKH, buzuky u AJIEKTpUYECTBa U
HUS U Ba U AAepHON (PU3UKHU | AIIEKTPUYECT | TEPMOJUHAMUK | MAarHeTHU3Ma,
arpo3KoJIOTUH | MarHeTu3Mma, JUTSI peILICHUS Ba U u, OTITHKH,
OITHKH, CTaHJapTHBIX Mar"HeTusma, | 3JIEKTpUYECTBA | aTOMHOI,
ATOMHOMU, 3aja4 BoOnacTu OITHKH, M MarHeTusma, | siiepHod PU3UKH
SIEpHOI arpoXMMUU U aTOMHOM, OITHKH, IUIS pELLIECHNS
(GU3MKY 11 | arpoIroYBOBECH ANepHOI aTOMHOH, CTaHJIapPTHBIX
peleHus us buzuky s ANEpHON 3aja4y BoO1acTu
CTaH/IapTHBI peleHus GU3MKY 171 | arpOXUMMHU U
X 3a/1a4 B CTaH/IapTHBI peleHus arporno4BoBe/ICH
obnactu X 3a7a4 B CTaHJAPTHBIX | Us
arpoXMMun oOnactu 3a/1a4 B
" arpoOXuMHUHU obnactu
arporno4BoBe " arpoXvMHUU U
JeHUs arpoIoyBOBE | arporo4BOBENE
JEHUSI HUS
YMmerh: He ymeer B nenom B nenom CdopmupoBanH




UCIIOJIb30BaT
b
dbyH1ameHTa
JBHBIC
3aKOHBI
¢u3uky, B
T.4.
¢buznyeckue

OCHOB
bl MEXaHHKH,
MOJIEKYJISIPH
oif pusuku u
TEPMOJMHAM
VKU,
ANEKTPUYECT
Bau
Mar"eTusma,
OIITHUKH,
aTOMHOM,
SIAEPHOU
bu3uKY IS
pelieHus
THTIOBBIX
3a/1a4 B
obnactu
arpoXMMuH,
arporovYBOBe
JICHUS U
arpodKOJIOTH
.

HCIOJIb30BaTh
¢byHIaMeHTaIbH
bI€ 3aKOHBI
¢u3uKy, B T.4.
dbuznveckue
OCHOBBI
MEXaHHKH,
MOJIEKYJISIPHOM
(bu3uKH 1
TEPMOJIMHAMUKH,
ANEKTPUYECTBA U
MarHeTus3Ma,
OIITHUKH,
aTOMHOI,
SIIEPHON (PUBHKH
TUTSL PELICHHS
TUTIOBBIX 33/1a4 B
oOnactu
arpoXvUMUH,
arporno4YBoBeIeH
us u
arposKoJIOTUu

YCIICLTHOE,
HO HE
cUcTeMaruye
CKO€ yMEHHE
UCIOJIb30BaT
b
dbynnamenTa
JbHBIE
3aKOHBI
¢u3uky, B
T.4.
¢busnyeckue

OCHOB
bl MEXaHHKH,
MOJIEKYJISIPH
ol pU3UKK U
TEPMOAMHAM
WKH,
AIIEKTPHYECT
Ba U
MarHeTu3ma,
OIITHUKH,
aTOMHOI,
SIIEPHOMN
bu3uky 1
pelIeHus
THUTIOBBIX
3a/1a4 B
oOnactu
arpoXvMMHuH,
arporoYBOBE
JICHUS U
arpo3KoJIoru
u

yCIIELIHOE, HO
coJieprkaliee
OTJICJIbHbIE
poOeIbl B
YMEHUU
WCIIOJIb30BATh
dbyHIameHTaNb
HBIC 3aKOHBI
(bu3uky, B T.4.
¢busnyeckue
OCHOBBI
MEXaHHKH,
MOJIEKYJISIPHOM
(N7632197 871
TEPMOJAMHAMUK
I/I)
JNEeKTpUYECTBa
Y MarHeTu3ma,
OIITHUKH,
aTOMHOM,
SIIEPHON
buzuku 11
pereHust
TUIIOBBIX 3a7a4
B 00J1aCTH
arpoXvMMHuH,
arporovYBOBe/Ie
HUS U
arpod’KOJIOTUHU

0€ yMEHHUE
UCTIOJIb30BATh
dbyHIaMEHTAIBH
bIE 3aKOHBI
(hu3uKY, B T.4.
¢buznveckue
OCHOBBI
MEXaHHKH,
MOJIEKYJIIPHOU
073219871
TEPMOJMHAMUKH,
AIIEKTPUYECTBA U
MarHeTusma,
OIITHKH,
aTOMHOM,
SIepHON (HPU3HUKH
JUTSI peIIeHUs
TUIIOBBIX 337124 B
obnacTu
arpoXuMuH,
arpornoYBOBE/ICH
us u
arpodKOJIOTHH




Baapers: He Bnageer B nenom B nenom YcnemHsoe u
HaBBIKAMU HaBBIKAMU YCIIEIIHOE, | YCHENIHOE, HO | CHCTeMaTH4eCKO
UCIOJIb30BaH | HCIOJIb30BaHUS HO He coJiepxalee € IPUMEHEHHE
us byHaaMeHTanbH | CUCTEMaTHue OTJeNbHBIC HaBBIKOB
byHaameHTa BIX 3aKOHOB CKOE po0ebl UCIOJIb30BaHUS
JIBHBIX ¢u3uKy, B T.4. | IPUMEHEHUE | TpPUMEHEHHS | (QyHAaMEHTaJIbH
3aKOHOB ¢buznueckue HaBBIKOB HaBBIKOB BIX 3aKOHOB
¢u3uky, B OCHOBBI WCIOJb30BaH | UCTIOJB30BAHUS | (PHU3HKH, B T.U.
T.4. MEXaHUKH, ust byHIaMeHTalIb dusnueckue
¢buznyeckue MOJICKYJISIpHOW | (pyHIaMEeHTa | HBIX 3aKOHOB OCHOBBI
OCHOBBI bu3nkH U JBbHBIX ¢bu3uky, B T.4. MEXaHHKH,
MEXaHUKH, TEPMOIMHAMUKH, 3aKOHOB duznueckue MOJICKYJISIPHON
MOJICKYJISIPH | 3JIEKTpUYecTBa M | (DU3HKH, B OCHOBBI bu3MKU 1
ol (PU3UKH U MarHeTu3Ma, T.4. MEXaHUKH, TEPMOTUHAMUKH,
TEepPMOJIMHAM OIITHKH, dusnueckrue | MOJIEKYJISPHOM | 3JIEKTpUYECTBA U
WKW, aTOMHOM, OCHOBBI bm3uKH 1 MarHeTu3Ma,
JIEKTPUYECT | sIEpHOM PU3MKM | MEXaHHKH, | TEPMOAMHAMMK OITHKHU,
Ba U JUTSL PEIICHHS MOJIEKYJISIPH ", aTOMHOM,
MarHeTH3Ma, | THIIOBBIX 33/1a4 B | OM (M3UKU M | AJIEKTpUYECTBA | siIepHOM (pr3uKm
OITHKH, o0nactu TEPMOJIMHAM | U MarHeTu3Ma, JUISL PELIECHUS
aTOMHOM, arpoOXMMHH, UKW, OTITHKH, TUTIOBBIX 337124 B
SIepHOI arpoIoyBOBEJICH | JIEKTPUYECT aTOMHOHM, obnacTtu
buzukn s us v Ba U STCPHOM arpoXMMHH,
peleHus arpo’KoJIOTUM | MarHeTusMa, | (U3MKM Ui | arpolo4YBOBEACH
THUTIOBBIX OTITHKH, pemeHus usi f
3aja4 B aTOMHOM, | THUIOBBIX 33Ja4 | arpo3KOJOrHU
oOnactu JIepHON B o0Jyactu
arpoxXvMuH, bu3uku s arpoxXvMuH,
arpornoYBoBe pemIeHus] | arporoYBOBEIC
JIeHUs U THUIIOBBIX HUS U
arpo3KoJIOru 3aja4 B arpodKOJIOTUHU
u oOnactu

arpoXuMuH,

arporoyBoBe

NeHUS U
arpos’KoJIOTH
"

3HaTh: OTCyTCTBYIOT Henonueie | CdopmupoBan | ChopMupoBaHH
¢dbyHgaMeHTa | NpeICTaBICHUS | MPEACTaBIICH HBIE, HO bIe
JIbHBIE 00 us 00 coJiepKalife | CUCTeMaTHYECKH
3aKOHBI bynaamenTaneH | (yHIaMEHTa OTJIeNIbHBIC € MpeJICTaBICHHS
¢bu3uky, B bIX 3aKOHOB JBHBIX po0GeITbI 00
T.4. ¢u3uKy, B T.4. 3aKOHOB NpeaCTaBiIeHNs | (yHAaMEHTaIbH
¢busnueckue (buznyecKkux ¢bu3uky, B 00 BIX 3aKOHOB
OCHOBBI OCHOB MEXAHUKH, T.4. dbynnamenTans | (U3MKH, B T.4.
MEXaHUKH, MOJIEKYJISIPHOM | (PM3NYECKUX | HBIX 3aKOHOB bu3nyecKkux
MOJIEKYJISIPH (N7632147 871 OCHOB ¢u3uKy, B T.4. OCHOB
Ol (U3MKHU U | TEPMOJAMHAMUKH, | MEXAHUKH, bu3n4ecKkux MEXaHHKH,




OIIK-1.2
Hcnonb3yer
3HAHUSA
OCHOBHBIX
3aKOHOB
MaTeMaTU4eCcK
UX U
CCTCCTBCHHBIX
HayK I
pelIeHns
TUIIOBBIX 33724
B arpOXHMHUH,
arpoIo4BoOBeE]
CHUA U
arpo’KoJI0Tuu

TEPMOJIMHAM | JJIEKTPUYECTBA U | MOJEKYJISPH OCHOB MOJIEKYJISIPHON
HKH, MarieTu3ma, ol pu3uKH 1 MCXaHHUKH, bu3uKy u
JIEKTPHUECT OITHKH, TEPMOJIMHAM | MOJIEKYJIAPHON | TEPMOJAMHAMUKH,
Ba U aTOMHOM, UKH, busuku 1 AJIEKTpUYECTBA U
MarHeTusMa, | sIepHOM QU3MKU | JEKTPUYECT | TEPMOAUHAMMK MarHeTusma,
OIITHKH, JUISI pEILICHUS Ba U u, OITHKH,
aTOMHOM, CTaHJApTHBIX MarHeTu3Ma, | 3JIEeKTpUYecTBa aTOMHOM,
SIEPHOMN 3aja4 BoOnactu OITHKH, M MarHeTu3Ma, | saepHOU PU3UKU
bu3uku 1 arpoXvMHUH U aTOMHOH, OITHKH, JUIS PELIEHUS]
peLeHus arpoIro4BOBEICH SIIEPHOMN aTOMHOM, CTaHapTHBIX
CTaHJapTHBI us bu3ukn s ANEepHON 3aj1a4 BoOiacTu
X 337124 B peleHus ¢buzuky s arpoXvMUU
obusacTtu CTaHJapTHBI pelieHus arporoYBOBeIeH
arpoXMMuu X 337124 B CTaHJIapTHBIX us
u oOnactu 3aj1a4 B
arporno4BoBe arpoXMMHuu obnactu
JeHUs u arpoXMMHUU U
arporo4BoOBE | arpoIOYBOBEE
JCHUS HUS

Ymers: He ymeer B nenom B nenom CdhopmupoBanH
UCIIOJIb30BAaT | UCHOJIb30BaTh yCIIEIIHOe, | YCHELIHOE, HO 0€ yMEeHHe
b ¢byHIaMeHTaIbH HO HE coJieprkaliee UCII0JIb30BATh
¢dbyHaaMeHTa | ble 3aKOHbI cucreMaTHue OTJeJIbHBIE byHaaMeHTalbH
JIbHBIE ¢u3nKy, B T.4. CKOE YyMEHUEe poOeibl B bI€ 3aKOHbI
3aKOHBI ¢buznyeckue UCIIOJIb30BaT YMEHHUH ¢u3uKy, B T.4.
¢u3uky, B OCHOBBI b HCIIOJIb30BaTh ¢duznueckue
T.4. MEXaHMKH, bynnamenTa | (pyHIaMEHTaNIb OCHOBBI
¢usnyeckrue | MOJIEKYJISIPHOMN JIbHBIE HbIE 3aKOHBI MEXaHUKH,

OCHOB | (DM3MKH U 3aKOHBI ¢u3uKy, B T.4. | MOJIEKYJISIPHON
bl MEXaHUKH, | TEPMOJUHAMUKH, ¢u3uky, B ¢buznueckue ¢bu3uky u
MOJIEKYJISIPH | DJIEKTPUYECTBA U T.4. OCHOBBI | TEPMOJIMHAMUKH,
ol pu3MKK U | MarHeTU3Ma, ¢duznueckue MEXaHHKH, AJIEKTpUYECTBA U
TEPMOJMHAM | ONTHKH, OCHOB | MOJIEKYJIIPHOU Mar"eTusma,
UKU, aTOMHOM, bl MEXAHUKH, bu3uKH 1 OTITHKH,
JIEKTPUUECT | ANCPHOM GU3UKK | MOJEKYJSPH | TEPMOAMHAMMK aTOMHOM,
Ba U JUISL PEIICHUS oii (pU3UKK U u, A7epHON pU3nKN
MarHeTusma, | TUIOBBIX 337]a4 B | TEPMOJUHAM | AJIEKTpUYECTBA | JUISl PELLICHUS
OIITHKH, obnacTu UKW, M MarHeTu3Ma, | TUIOBBIX 33Ja4 B
aTOMHOI, arpoXMMuH, INEKTPUYECT OIITHUKH, obnactu
SJIEPHON arporno4YBoBeICH Ba U aTOMHOH, arpoX1MHH,
bu3uky 118 | uA U Mar"eTusma, AIepHON arporno4yBoBe/IeH
peLeHus arpo3K0JIOTUH OIITHKH, ¢buzuku s us v
THUTIOBBIX aTOMHOHM, peleHus arpo3KoJIOTHUH1
3a]1a4 B SIIEPHON TUIOBBIX 337124
o0nactu bu3uky 115 B o0nactu
arpoxXuMuH, pelIeHus arpoXvMuH,
arporno4yBoBe TUIOBBIX | arporo4BOBE/E
JEHUS U 3aja4 B HUS U
arposKoJIOTH o0nactu arposKOJIOTUU
. arpoXuMuH,

arporoyBOBe

JCHUA U




arposKoJIOoTU
u

Baaners: He Bnaneer B nenom B nenom Ycenemnoe u
HaBBIKAMU HaBbIKaMU yCHEIIHOe, | YCIENIHOEe, HO | CUCTEeMaTH4YeCcKO
WCIOJIb30BaH | HCIIOJIb30BAHUS HO HE coJieprKariee ¢ MPUMEHEHHE
us dbyHIaMeHTallbH | cUCTeMaTuye OTJICJIbHbIE HABBIKOB
dbyHIamenTa BIX 3aKOHOB CKOe MPOOEITBI MCIOJIb30BaHUS
JIBHBIX ¢bu3MKy, B T.4. | IPUMEHEHUE | NpUMEHEHHus | GyHIaMEHTalbH
3aKOHOB busnueckue HABBIKOB HABBIKOB BIX 3aKOHOB
¢busuky, B OCHOBBI UCIIONIb30BaH | UCIMOJIb30BaHUsA | (DU3HKH, B T.4.
T.9. MEXaHHKH, usi byHIaMeHTATb dusnueckue
¢busnueckue MOJIEKYJISIpHOM | ()yHIIaMeHTa | HBIX 3aKOHOB OCHOBBI
OCHOBBI bu3uKy 1 JTBHBIX (Gu3HKH, B T.4. MEXaHHKH,
MEXaHHKH, TEPMOAMHAMUKH, 3aKOHOB buznueckue MOJICKYJISIPHOM
MOJICKYJISIDH | JJeKTpudecTBa U | (pu3MKH, B OCHOBBI bu3UKU 1
oii pusuku u Mar"eTusma, T.4. MEXaHHKH, TEPMOJMHAMUKH,
TEPMOIMHAM OIITHUKH, du3HYeCKre | MOJCKYJISPHON | JJICKTPUICCTBA U
UKU, aTOMHOH, OCHOBBI buzuky u MarHeTusma,
JMEKTPUYECT | SACPHON PM3UKK | MEXaHUKH, | TEPMOJIUHAMHK OIITHKH,
Bau JUTSI pEeILICHUS MOJICKYJISIPH u, aTOMHO1,
MarHeTu3Ma, | TUTIOBBIX 33/1a4 B | OH (DU3UKHU M | DJICKTPUUIECTBA | SICPHOU (QUUKH
OTITHUKH, obnactu TEPMOJMHAM | M MarHETH3Ma, JUTSI pEeTLICHHST
aTOMHOH, arpOXHUMHH, VKU, OIITHKH, TUTIOBBIX 337124 B
SITICPHOM arpornoYBOBE/IEH | DJEKTPUUECT aTOMHOI, obrnactu
bu3uKY IS us u Ba U SIICPHON arpoXvMHUH,
pelieHus arpodKOJIOTUU | MarHeTusma, | (U3UKU AN | arpornovBOBeNEH
THTIOBBIX OIITHUKH, pemieHus us u
3a/a4 B aTOMHOM, | THUIOBBIX 33Ja4 | arpodKOJOTUU
obnactu AJepHON B o0nactu
arpoxXvuMuH, busuky s arpoXuMuH,
arporovYBoOBe pemeHus arporovYBoBeIe
JICHUSI 1 TUTIOBBIX HUS U
arpodKoJIOTH 3aJ1a4 B arpo3K0JIOTHH
u obnactu

arpoXUMUH,

arporno4BoBe

JICHUS U
arpo3KoJIOTH
u

Onucanue MKaabl OLICHUBAHMS
1. OueHka «HEYyAOBIETBOPUTEIBHO» CTABUTCS CTYIEHTY, HE OBJAJEBIIEMY HHU OJHHUM W3
3JIEMEHTOB KOMIIETEHIMH, T.€. OOHAPYKMBIIEMY CYIIECTBEHHBIE NMPOOENbl B 3HAHUM OCHOBHOTO
IPOrpaMMHOI0 MaTepuaa o JUCUUIUIMHE (IPAKTHUKE), HOMYCTUBIIEMY IPUHIUIHAIbHbBIE OIINOKI
IpY IPUMEHEHUU TEOPETUUECKUX 3HAHUHM, KOTOPBIE HE MO3BOJISIOT €MY MPOJIOKUTE 00YUEeHUE HITH



NPUCTYNHUTh K TMPAKTUYECKOW JEATEIBHOCTH 0€3 JOMOJHUTEIBHON TOJITOTOBKM 10 JaHHON
JTUCIUILINHE.

2. OueHKa «yIOBJIETBOPUTEIBHO» CTAaBUTCS CTYACHTY, OBJAJCBIIEMY 3JI€MEHTaMU
KOMIIETEHIIMH «3HATh», T.€. MPOSBUBLIEMY 3HAHHUS OCHOBHOI'O IMPOrPaMMHOTO MaTepuana Io
JTUCIUIUINHE (TMPaKTUKE) B 00BbeMe, HEOOXOIMMOM ISl TIOCIIEIYIOIIET0 OOYYCHHS U TIPEICTOSIIEH
MPAKTUYECKON JIEeATENbHOCTH, 3HAKOMOMY C OCHOBHOW pPEKOMEHJOBAHHO JHMTEpaTypoH,
JOIYCTUBIIEMY HETOYHOCTH B OTBETE Ha DK3aMEHE, HO B OCHOBHOM 00J1aJJaroIeMy He00X0JUMbIMU
3HAHUSAMU U1 UX YCTPaHEHUs IPU KOPPEKTUPOBKE CO CTOPOHBI dK3aMeHaTOpa.

3. O11eHKa «XOPOII0» CTABUTCS CTYJEHTY, OBIAJCBIIEMY 3JIEMEHTAMH KOMIIETEHIIUN «3HATHY U
«YMETb», MPOSBUBIIEMY IOJIHOE 3HAHHME MPOrpaMMHOr0 MaTepHala MO JAUCHUIUIMHE (TPaKTHUKE),
OCBOUBIIIEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JINTEPATYpPy, OOHAPYKHUBIIIEMY CTAOWIIbHBIN XapakTep
3HAaHUW U YMEHUH M CHOCOOHOMY K MX CAaMOCTOSITEIbHOMY MPUMEHEHHIO U OOHOBIIEHUIO B XOJI€
MOCIIEAYIOMIETO O0yUEHUS U MPAKTUICCKOU e TEIILHOCTH.

4. OneHka «OTIUYHO» CTaBUTCS CTYACHTY, OBJIAJIEBIIEMY SJIEMEHTAMHU KOMIIETCHIIUN «3HATHY,
«YMETb» M «BJAJIETb», TMPOSBUBIIEMY BCECTOPOHHHWE M TIJIYOOKHE 3HAHHS MPOTPAMMHOIO
MaTepuaia Mo JUCHUILIMHE (IPAKTHUKE), OCBOUBILIEMY OCHOBHYIO M JOTOJHUTEIBHYIO JIUTEPATYPY,
OOHapyXUBIIEMY TBOPYECKHE CIOCOOHOCTH B TMOHWUMAHHWH, W3JIOKEHUH U TPAKTHYICCKOM
MCIOJIb30BAaHUHU YCBOEHHBIX 3HAHUM.

5. OmeHka «3a4TE€HO» COOTBETCTBYET KPUTEPHUSIM  OLIEHOK OT  «OTIUYHO» IO
«YAOBIETBOPUTEIBHOY.

6. OLIeHKa «HE 3a4T€HO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HEYIOBIETBOPUTEIHHOY.

3. TUHHNOBBIE KOHTPOJIBHBIE 3AJAHUSI WJIN HWHBIE MATEPHAJIBI,
HEOBXOJNUMBIE /IS OITEHKH 3HAHI/II71, YMEHPIFI, HABBIKOB U (MJIN) OIIBITA
JESTEJBHOCTU, XAPAKTEPU3YIOLIUX ITAIIbI OOPMHUPOBAHUA
KOMHETEHHI/II?I B ITPOIIECCE OCBOEHUSI OBPA3OBATEJBbHOM MPOI'PAMMBbI
Tabnmuna 3.1 — TumnoBble KOHTPOJIbHBIE 33/laHUS COOTHECEHHbIE C WHIMKATOPAMHU JIOCTHKEHUS
KOMIIETEHITHH

WNHaukaTop AOCTUKEHUS KOMIIETEHIINT Ne 3aganmii (BonmpocoB, OUIIETOB, TECTOB U TIP.)
JUUISl OLICHKH PE3YJIbTaTOB 00yUYEHUS 110
COOTHECEHHOMY UHANKATOPY AOCTUKEHUS

KOMIIETCHITH
OIIK-1.1 JIemoHCTpUpYET 3HAHHE OCHOBHBIX Mexanuka: Bonpocsl — 6,9,12,21,25,26
3aKOHOB MaTEMAaTHYECKUX U €CTECTBEHHBIX TepMoMHAMKKA U MOJICKYIspHas hU3UKa:
HayK, HEOOXOIUMBIX IS PEIIEHUs TUTIOBBIX Bompocsl — 2-5,10,13,21
3a/1a4 B 00J1aCTH arpOXMMUH, DJIEKTPOMArHeTU3M: BOTIPOCHI: BOTIPOCHI —
arporo4YBOBEAECHUS U arpOdKOJIOTUI 1,14,15,21,22
OIIK-1.2 Hcnonp3yer 3HaHUS OCHOBHBIX DJIeKTPOMarHUTHbIE KOJIeOaHUs U BOJIHBDIL:
3aKOHOB MaTEMAaTHYECKUX U €CTECTBEHHBIX BOMpockl — 1,12
HAayK JUId PELICHHs TUIIOBBIX 3a/1a4 B Onruka: Bonpocs! — 2,14,15,19
arpOXMMUH, arpoONIOYBOBE/ICHUS U
arpod’KOJIOTHHU

3.2. Borpocsl 1J1si CAMOKOHTPOJISI M TOATOTOBKH K IIPOMEKYTOYHOMY KOHTPOJII0

1. MEXAHHKA (1 kypc, 2 cemecTp)
1. ®usuka u ee cBA3b C IPYTUMHU CIIELUATBHOCTIMHU.
2. Kunematuka, ee OCHOBHbIE MOHATHUS. CpellHss U MTHOBEHHAs! CKOPOCTU U YCKOPEHHS.



3. HopmanpHO€ M TaHI€HIMAIBbHOE YCKOPEHHS U ONMCAHME C HUX IOMOILIBIO JPYIHMe€ BHJbI
JIBUYKEHHSL.

4. BpamareinbHoe [ABM)KEHUE. YTIJIOBas CKOPOCTb M YIJoBoe YyckopeHue. CBsi3b MEXIy
JIMHEUHBIMU U YIJIOBBIMU BEJIMYUHAMU.

Kunemaruka tBepaoro tena. Jlunamuka nocrynarenbHoro apuxenus. Cuna. Macca.

3akonbl HproToHa.

3aMKHyTas MEXaHUUYECKasl CUCTEMA. 3aKOH COXPAHEHUS UMITYJIbCA.

[lenTp macc.

9. JluHamuKa BpalaTeIbHOTO ABUKEHUS. MOMEHT CHIIBI.

10. MowmenTt nnepuun. Teopema lITeiinepa.

11. MomeHT umnyibca.

12. OcHOBHOE ypaBHEHME OUHAMUKH BpallaTeIbHOIO JIBM)KEHMS. 3aKOH COXPaHEHUS MOMEHTa
UMITYJIbCa.

13. I'maBHBIE OCM MOMEHTa UHEpUUHU. [ MpoCKOIL.

14. DOueprus u pabora. Pabora mpu moctynareabHOM JBHKeHUHU. PaboTa mnpu BpalaTelbHOM
JBUKEHUU.

15. Kunernueckast sHeprus.

16. Teopema 0 KHHETHYECKON SHEPIUHU.

17. Teopema Kenwura.

18. CunoBoe nosie. KoncepBaruBHbie cuibl. [loTeHIIManbHas SHEPTUSL.

19. IlorenuuanbHas s3HEPrus 1e(POpPMUPOBAHHON MPYKUHBI.

20. I'paBuTanmoHHas NOTEHLMAIbHAS SHEPT UL

21. 3aKOH COXpaHEHUs MEXaHUYECKOMN SHEPTUH.

22. Ilpunuun otHocutenbHocTH [amunes. IlpeoOpazoBanusi [anmunes. ®Dopmyna claokeHUs
CKOpOCTEH. Y CKOpEHHeE.

23. TloctynaThl crienualbHOW Teopuu OTHOcUTeIbHOCTH. IIpeoOGpazoBanus Jlopenua. CnenctBus
npeoOpa3zoBanus JIopeHria.

24. DneMeHTHI pelsITUBUCTCKON JUHAMMKHN. B3auMOoCBs3b MeX 1y SJHEPIHEN U MacCOM.

25. 3akoH BcemupHoro Tsarorenus. Bec. HeBecomocTs.

26. 3akoHsl Kemuiepa.

27. WUckyccTBeHHble cyTHUKU 3emiu. KocMuueckue CKkopocTH.

28. PeakTuBHOE IBHKEHHUE. YpaBHEHHE MelepcKoro.

29. 3amaun [{noIKOBCKOTO.

30. AGCONIOTHO yNpyroe U aOCOITIOTHO HEYNIPYroe CTOJIKHOBEHHS.

31. Cuna tpenus. Tpenue nokosi. TpeHHE CKOJIbKEHHE

PN

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

1. OcHoBbI MosieKyIsApHO# pu3uku. AToM. Temnepatypa.

2. Wneanwusrii ra3. 3akonsl boiinsa-Mapuotra, ['eii-Jltoccaka, [lapns. YpaBuenue MenpeneeBa —
Knaneiipona.

OcHOBHbBIE ypaBHEHUS] MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

®uznyeckuil cMbica Temneparypsl. Yucno ABoraznpo. 3akoH JlanpToHa.

PaBHOMEpHOE pacnpenenenrne YHEPruy 10 CTETEHIM CBOOOAbI MOJIEKYII.

BHyTpeHHss dHEPrUs CUCTEMBI.

[Tpoueccel nepenoca: 1ud@y3usi, BHyTpeHHEE TPEHUE, TETIIONPOBOIHOCTb.

. Cratuctnueckue 3akoHbl. PacrpeneneHue MOJEKYJ MO CKOPOCTAM. 3aKOH paclpeacicHus
Makcaena.

9. MHsmepenue ckopocteit Monekyi. OnbiT LlITepHa.

10. 3akon pacnpenenenusi bonpnmana. Ywucino ABorazapo. 3akoH pacnpenesieHuss Makceiia-
bonbimana.

11. Bapomerpuueckas hopmyia.
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12. Jlniuna cBoOomHoro mpoGera monekyn. Koadduuuments: muddysun, BHYTpEeHHEro TpeHUs,
TEIIONPOBOAHOCTH.

13. Temo u pabota. 1 3aKOH TEPMOJUHAMUKH.

14. PaGota pacuiupeHus rasa.

15. U3oxopuueckuii npouecc. M3obapuueckuii npouecc. Ypasuenue P. Maiiepa.

16. M3oTrepMuueckuii mporecc.

17. AnuaGarmueckuii mporecc. Ypasaenue [lyaccona.

18. Tlonmutuyeckue mpoiecc.

19. PaBHOBeCHBIE M HEpaBHOBECHBIE Mporiecchbl. OOpaTuMbIe B HEOOpATUMBIE TIPOIIECCHI.
20. KpyroBsie NpoI1eCChI.

21. Huxn Kapno. KITJI nukna Kapso.

22. JIBuraTenab BHYTPEHHETO CropaHusi. XoJoAwIbHUKU. HarpeBarenbHble HACOCHI.

23. Il 3aKOH TEPMOAMHAMHUKH.

24. DHTponUs U TEPMOJUHAMHYECKAS! BEPOSITHOCTb.

25. Brbluucnenue >HTPONUU ISl pA3IMYHBIX MTPOIIECCOB.

26. PeanbHbll Ta3bl.

27. TeopeTuueckue U30TEPMbI PEAIbHOTO ra3a.

28. DKcrepuMeHTallbHbIE HW30TepMbl peanbHOro rasza. [lepechlllieHHBIH Map © Teperperas
YKUJIKOCTb.

29. BHyTpeHHSs DJHEpPrHs peabHOro rasa.

30. Dddekr xoynsa-Tomcona. CxmkeHue rasa.

3. 9JIEKTPUYECTBO U MAT'HETU3M (2 kypc, 1 cemecTp)

1. DOnekrpuueckuii 3apsa. CBoiicTBa 3apsan0B. 3akoH KyioHa.

2. HanpskeHHOCTb 3JNEKTPUYECKOro TMOojs (TOYeUYHBIH 3aps], MPOBOJHUK, OECKOHEYHas
IUIOCKOCTB, chepa). [IpuHIMI Cynepno3uiun IEeKTPUIECKHUX MOJIEH.

3. TloTok BekTOpa 3ekTpuueckor nHAyKIuu. Teopema Octporpaackoro-I'aycca.

4. PaOora, coBepumiaemas NpH MEPEMELICHUH 3JIEKTPUUYECKOrO 3apsia B 3JIEKTPOCTATHUECKOM
noJie. [loTeHIuan 31eKTpocTaTu4ecKoro mois.

5. CBa3b MeXIy NOTEHIIMAJIOM U HaNPSYKEHHOCTHI0. DKBUIIOTEHIIMAIbHBIE IOBEPXHOCTH.

6. VneanbHble IPOBOJHUKH B 3JIEKTPUUYECKOM I0JI€. DIEKTPUUECKas 3alllUTa.

7. OneKkTpuyeckas  €MKOCTb  yeauHeHHoro  nposoaHuka.  Kowgencaropel.  EmMkocTh
KOHJICHCATOPOB.

8. DOHeprus 3apsHKEHHOTO TIPOBOJHMKA W DJHEprus KoHAeHcatopa. IlnoTtHocTs sHeprum
AIIEKTPUYECKOTO IOJIS.

9. Jluanextpuku B 3nekTpudeckoM nose. Ilonspaslie u HenossspHble nuanekTpuku. Ilomspuszanus
JTUDIIEKTPUKOB.

10. CBoGoaHble W cBs3aHHbIE 3apsabl. OTHOCHUTENbHAS TUAJICKTPUYECKas MPOHUIAEMOCTh U
JTURJIEKTPUYECKasi BOCIPUUMUYKBOCTh BEIIECTBA. DIEKTPETHI.

11. Cernerosnextpuku. IIbe30amekrprueckuii 3¢ ext. DHeprus NoIIPU30BaHHOTO TUIIEKTPUKA.
12. Dnexrpuueckuii Tok. Cuina Toka. [ImoTHOCTB TOKA.

13. VYcnosus cymecrBoBanus Toka. CtoponHue cuinbl. 9J{C HCTOUHMKA TOKA.

14. OGo6menHbI# 3akoH Oma s ygactka 1enu. 3akoH Oma s ydactka menu. 3akon Oma jist
3aMKHYTOM LIETIH.

15. 3akon Oma B muddepennmnansuoit popme. 3axon [xoyns-Jlenma. 3akon J[xoynsa-Jlenna B
nuddepeHImanbLHOR Gopme.

16. Pa3zBerBnennsie nienu. [IpaBmia Kupxroda.

17. KoHTakTHasi pa3HOCTb NOTEHIMANIOB. TepmoanekTpudeckue siBienus. Tepmo D/(C.

18. 3akonsl s5ekTposnza Papanes. IneKTpudecKas NpoOBOIUMOCTb KUIAKOCTEH.

19. OnextponpoBoaHOCTs ra3oB. HecamocrosiTenbHbli Ta3oBblii  paspsaa. CaMoCTOSATENbHBIN
Ta30BBIN pa3psl.

20. MarunuTHoe nojue. JINHMY MarHUTHOM UHIYKIUU.



21. 3akon Amrmepa.

22. MarauTHoe 1oJje NOCTOSTHHOrO ToKa. 3akoH buo-Capapa-Jlamnaca.

23. MarHuTHoOE€ 10Jie IPSIMOJIMHENHOI 0 IPOBOJAHKKA C TOKOM, KPYTrOBOI'O TOKA, COJIEHOUA.
24. Cuia B3aUMOJICMCTBHS ABYX NMPSAMOJIMHEHHBIX TPOBOIHUKOB C TOKOM.

25. 3aKOH IOJIHOTO TOKA.

26. Pabora, coBepiiaeMasi Ipu MepeMeleHu MPOBOIHUKA C TOKOM B MAarHUTHOM II0JI€.
27. JIBWKeHUE 3apsKEHHBIX YacTUll B MarHuTHOM nojie. Cuna Jlopenna.

28. Dddext Xona.

4. OJJIEKTPOMATI'HETHU3M. KOJIEBAHUSA U BOJIHBI (2 kypc, 1 cemectp).

1. DOnexTpomMarHuTHas UHAYKLUS.

2.  DIeKTpUYECKHH TOK B BUTKE, IBUXKYIIEMCS B OAHOPOJAHOM MarHUTHOM IIOJIE.

3. SIBneHue caMOMHIYKLMH.

4. Tox B uenu nNpu ee 3aMbIKaHUU ¥ Pa3MbIKAHUU.

5. Bsaumnas unnykuus. Tpanchopmatop.

6. OHeprus MarHUTHOTO I1OJISI AJIEKTPUUYECKOTO TOKA.

7. MarauTHble MOMEHTBI 3JIEKTPOHOB M aTOMOB. ATOM B MarHuTHOM noiie. Teopema Jlapmopa.

8. JluamarHeTHKH B OAHOPOJHOM MarHUTHOM IOJIE.

9. IlapamarseTuku B OAHOPOJHOM MarHMUTHOM IOJIE€.

10. MarautHoOE moJji€ B BEIIECTBE.

11. deppomaruerusm.

12. YpaBuenus Makcseia.

13. I'apmonnveckne KoneOaTeNbHbIC JABIKCHHE (yrIpyras TMpYyXHHA, (QU3UYECKUH MAasATHHK,
MaTeMaTHYECKUI MasTHUK).

14. CrnoxeHue rapMOHUYECKHX KOeOaHuM, HalpaBIEHHbBIX BJIOJIb OJTHOM MPSAMOIA.

15. CnoxeHue B3aMMHO MEPIEHAUKYISAPHBIX KOJIeOaHUH.

16. 3aryxaromue KoaeOaHusl.

17. BeIHyXJI€HHbIE KOEOaHHUS.

18. KonebaTenbHblil KOHTYP.

19. He3saryxaromue 371eKTpOMarHUTHbIE KOJICOaHuUsI.

20. 3aryxarolue 3JeKTPOMarHUTHBIE KOJIeOaHMUsL.

21. BbIHyX/1€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUs

22. BonHOBBIE mpolecchl B ynpyroi cpene. IlpomonbHble M momnepedHble BoOJHBL. CKOpOCTh
pacrpoCTpaHEHHs YIPYTMX BOJIH.

23. YpaBHeHue Oerymiedl BOJHBL. JHeprus BoJHBL. JuddepeHnuansHoe ypaBHEHHE BOJHOBOTO
JBUKECHUS.

24. DJeKTpOMarHuTHBIE BOJIHBI. HEKOTOpBIE CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

25. W3zny4yeHue 31€KTPOMarHUTHBIX BOJIH.

26. IlIxana >1€KTPOMarHUTHBIX BOJIH.

5. OITHUKA.(2 kypc, 2 cemecTp)

1. BosHoBas u KBaHTOBas TEOPUs CBETA.

2. 3aKkoHbl OTpakeHHMs M TMpeiromiieHus cBera. 3akoH CHemnnyca. [lonmHoe BHyTpeHHee
OTpakKCHHE CBETA.

['eomeTpuyeckas onTuka.

OnTuueckue mpuOOpsI: pepakTOMETP, BOJIOKOHHAS ONTHKA, CTEKIISTHHAS IPU3Ma.

Tonkue nuH3bl. MUKPOCKOTI.

WnTepdepenmus ceera. UnTepdepenius cBeta 1 KOrepeHTHOCTb.

. Cnoco6n1 HaOmoaeHus naTepdepeninu ceeta: onbIT KOHra, omsepkana dpenens, Ounpusma
Openes.

8. HutepdepeHius cBera B TOHKUX TUICHKAX.

9. Uurepdepomerpsl. [IpocBeTiienne ONTHKH.
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10. dudpakuus ceera. [Ipunuun I'toiirenca-dpenens.

11. Meton 30H @peHens.

12. Iudpakunonnas pemierka. Judpakuus peHTTeHOBCKHX JIyUYei.

13. IlonsTue o ronorpadumu.

14. Ilonspusanus ceera. EcTecTBEHHBIN U MOJISIpU30BaHHBIN CBET. 3akoH Maittoca.
15. Tlonspu3zauus Ipu OTPAXKEHUH U MIpeIomMiieHur. 3akoH bproctepa.

16. Ilonspusanus npu ABOWHOM ydenpenaoMieHus. IcKyccTBEHHOE JBOIHOE JIy4enpenoMiIeHHE.
17. Bpamienue miockocT noJisipu3anu. EcTecTBeHHOE BpalleHue.

18. Jlucnepcust ceera. HopmanbHasi 1 aHOMallbHasi AUCIIEPCUM.

19. Ilormomenwue cBeta. 3akoH byrepa-JlamGepTta. 3akon byrepa-JlamGepra-beepa.
20. Paccestnue cera. 3akoH Panes.

21. Ckopoctb cBeta. OnbiT ®u30. OnbIT MaiikeabcoHa.

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

1. TemmoBoe m3mydenue. AbcomoTHO yepHoe Teno. 3akoHbl Kupxroda, Credana-bonpumana u
Buna. OnTrueckas nUpoMeTpHsl.

2. ®opmyna Panes-/xunca. ®opmyna Buna. 'unoresa ceeroBbix kBanToB. @opmyina [1nanka.

3. ®otorddext. OcHoBHBIE 3akOHBI (hoTOdDPekTa. YpaBHeHue DiHIITeHHA. DOTOIIEMEHTHI U
UX IPUMEHEHHE.

4. Wmnynsc ¢otona. [laBnenue cera. Iddext Komnrona. Oneit bore.

5. Cnektpsl aTOMOB Bojiopoza. JInHeiuaTele, ojgocatkle, CIUIOIIHbIE CIIEKTPHI.

6. Mogenu crpoenus aroma. OnbiTel Pesepdopna. Iloctymatel bopa. OObsicHeHHE CHEKTpPOB
aToma BOJOpPOJa.

7.  KopmnyckynspHO-BOJHOBas Ipuposa  CBeTa. KopnyckynsipHo-BosHOBast pupona
MaTepualbHbIX YacTull. BosHbl ne bpoins. J{nuHa BoiHbI 1e bpoits.

8. VYpasuenue lllpenunrepa. CrarucTudyeckoe TOJIKOBAHUE BOJH 1€ bpoitis.

9. CootHoulenue HeonpeaeneHnoctei ['eizendepra.

10. MuxkpovacTunia B OJHOMEPHOU NOTEHIIMAIBHON siMe. KBaHTOBaHME SHEPTUH MUKPOYACTHUIIBI.
11. Artom Bomopona. KBantoBsie uncia no teopun [lIpenunrepa.

12. Cnun snextpona. [Ipunanun 3anpera [aynu.

13. Onucanue COCTOSHMS aTOMOB C MOMOUIbIO KBaHTOBBIX uuceld. llepmomnueckas cucrema
2JIEMEHTOB MeHeneeBa.

14. Mogenu KBaHTOBOM (U3UKU TBEPIOTO Teja. TUIBI KPUCTAIIINYECKUX PELIETOK.

15. Ionstue o ¢ononax. TeroemkocTs KpuctamioB. 3akoH [lrononra u Iltu. TemmoemkocTh
KPUCTAJIJIOB ITPH HU3KUX U BBICOKHX TEMIIEpaTypax.

16. OnemeHThI, 30HHOW TEOpUHU. DHEPIeTUYECKUE 30HBI B KpUcTajlle. BaneHTHasl, 3anpeieHHas u
CBOOOHBIE 30HBI B KPUCTAJLIE.

17. 3amosiHeHUE 30HHBIX YPOBHEW B META/UIAX, MOJIYNPOBOJHUKAX M AUDJIEKTPUKAX NPH Pa3HBIX
TEMIIepaTypax.

18. KoHTakTHast pa3HOCTb NOTEHIIMAJIOB. Y CIIEXU COBPEMEHHOM MOIYIIPOBOJIHUKOBON TEXHUKH.

19. TlonsiTve 0 COOCTBEHHOW U IPUMECHOM MPOBOIMMOCTH TTOTYITPOBOTHUKOB.

20. CoctaB u crpoeHue aToMHoro suapa. Hykionsl, 3apsn, pasmMep M macca aTOMHOIO sfpa.
MaccoBoe u 3apsnoBoe uncina. [Ipupona simepHbix cuil. Jledekt Maccel U S3HEPTHs CBSI3U SEp.

21. PagnoakTuBHOCTh. Buabl paanoakTUBHOrO pacnaja U usnydeHudl (a—, S—,y —U3MEHEHUd
aToMHoOTO si/1pa). [locTosiHHas U nepuo nosypacnaja.

22. SlnepHble peakMu U 3aKOHBI COXpaHeHus. Peakuus nenenus sapa. LlenHas peakuust geneHus.
ITonsiTHE O SIIEPHOM PHEPTETUKE.

23. Peakuus cuHTe3a aTOMHBIX sifiep. [IpoGiiema ynpaBisieMbIX TEPMOSICPHBIX PEaKIHiA.

24. DieMeHTapHbIE YaCTUIIBI U UX KJIacCHU(pUKAITHSI.

3.3. BapuaunThl 32124 1JI1 HHAUBUAYAJIBHOIO 32IaHUS U CAMOCTOSITEILHON padoThI



1. MEXAHHUKA (1 kypc, 2 cemecTp)

1.

10.

11.

12.

13.

3aBHCHMOCTH TIPOMIEHHOIO TEJIOM IIyTH S OT BPEMEHH t 1aéTcs ypaBHeHHEM S = A+ Bt +Ct”,
rme A=3m, B=2m/c u C=1w/c’ . HaiiTi cpemHee YCKOpeHHE Tela 3a IEPBYIO, BTOPYIO,
TPEThIO CEKYH/IbI €r0 ABUKCHHUS.

Kamenp OpomieH B ropu3oHTaIbHOM HampaBieHun. Yepe3 0,5 ¢ mocie Havana JBYOKCHUS
YHCIIEHHOE 3HauY€HUE CKOPOCTH KaMHs cTajio B 1,5 pasza Oousbliie ero HayalbHOH CKOPOCTH.
Haiitn HauanbHy!0 ckOopocTh KaMHs. COIIPOTUBIIEHUE BO3/lyXa HE YUUTHIBATh.

Haiitn panuyc Bpaiaromiero kojeca, €Clid H3BECTHO, YTO JIMHEWHAas CKOPOCTb V; TOUYKH
Jexamnie Ha o0ojae, B 2,5 paza Ooubliie JIMHEHHOW CKOpocTH V, TOYKH, JIekaled Ha 5 cMm
OJIMKe K OCH KoJeca.

Koneco pammycom R =0.1M Bpamaercs Tak, 4YTO 3aBUCHMOCTHb YIJla IOBOPOTa pajaumyca OT
BpEMEHH JaeTcsi ypaBHeHHeM ¢@=A+Bt+Ct, rne B=2pan/c u C=1payc’ s Touek,
Jexanmx Ha 0060je Koyeca, HAWTU yepe3 2¢ Mociie Havaia JBUKECHUS CIEIYIOIINE BEIUYUHBI:
1)yriaoByro CKOpOCTb, 2) JUHEHHYIO CKOpPOCTb, 3) YIJIOBOE YCKOpEHME, 4) TaHT€HLHaIbHOE
YCKOpEHUE, 5) HOpMallbHOE YCKOPEHUE.

Teno maccoi 0,5 Kr ABMXKETCA NPSMOJIMHENWHO, MPUYEM 3aBUCUMOCTb IPONIEHHOIO TEIOM
nyTd S OT BpeMeHH ¢ naércs ypaBHeHueM S =A—Bt+Ct’ —Dr’, rie C =5 M/ u D=1wm/c’.
Haiitn BeniMunHy CWiIbl, IEUCTBYIOIIEH HA TEJIO B KOHLE NIEPBOM CEKYH/IbI ABUKCHUS.

Teno Becom 49 H ypapsiercs o HenoaBm»kHOe Tesio Maccod 25 kr. KuHernueckass sHeprus
CUCTEMBI 3THUX JIBYX TeJl HENOCPEACTBEHHO Mmocie yaapa craia paBHa S5/k. Cuutas ynap
HEHTPaJIbHBIM U HEYIIPYTHM, HAWTH KHHETHYECKYIO SHEPTHIO MIEPBOTO Tela 10 yaapa.

Haiitu paboTy, KOTOpYyIO HaZ0 COBEPILINTb, YTOOBI CKaTh MPYXHUHY HA 20 CM, €ClIM U3BECTHO,
4YTO cujia TMPOMOpPIHOHANbHA AedopMal U TojJ JedcTBueM cuibl B 29,4H mnpyxkuna
CcKUMaeTcs Ha lcwm.

HaliTi 3aBHCHUMOCTH YCKOpPEHHS CHIIBI TSHKECTH OT BBICOTHI HaJ TMOBEPXHOCTHIO 3emuu. Ha
KaKoW BBICOTE YCKOPEHHME CHIIbI TSKECTH COCTaBisieT 25% OT yCKOpEHUsl CHJIbI TSXKECTH Ha
MOBEPXHOCTHU 3EMIIH.

Ha Gapaban paguycom R=0,5M HamoTaH mHYyp, K KOHIy KOTOpOro rnpuss3an rpy3 P;= 98 H.
Haiftu MomeHT uHepnuu OapabaHa, €clM HM3BECTHO, YTO Ipy3 OIYCKAETCS C YCKOpEHUEM
a=2,04 m/c’,

Menusiii map paauycom R =10 cM Bpamaercs co CKOpOCTbIO, COOTBETCTBYIOIIEH v =2 00/c,
BOKPYT' OCH, Tpoxojsmiei uepe3 ero meHtp. Kakyio paboTy HamAO COBEPIIMTH, UYTOOBI
YBEJIMYUTH YTIIOBYIO CKOPOCTH BpAIlleHHsI 11apa BIABOE?

MaxoBoe KOJIecO HAYMHAET BPAIIATHCS C TIOCTOSHHBIM YITIOBBIM yckoperueM € = 0.5 pamy/c’ n

qepe3 tl =15 ¢ mocne nauana JABUKCHUA an/Io6peTaeT MOMCHT KOJIMYECTBA ABUKCHUSI, paBHHﬁ

L=73.5xr m’/c. HallTh KHMHETHYECKYyI0 SHEPIHIO KOJeca depes t,=20c mocne Hauana

BpaIlCHUS.

OIHOPOIHBIM CTEPKEHb COBEpIIAECT Majible KOJICOaHWs B BEPTHUKAIBHON IUIOCKOCTH OKOJIO
TOPU3OHTAJILHOW OCH, MPOXOASIIEH depe3 ero BepxHHi koHel. J[nmmua crepxHs | =0.5wm.
Haiiti nepuon xoneGaHus CTEPIKHS.

OO0pyu nuameTpom 56,5 cM BHCHUT Ha I'BO37ie, BOUTOM B CTEHY, U COBEpIIIaeT Majbie KojaeOaHus
B IJIOCKOCTH MapaJiIeIbHON cTeHe. HalTu mepuox 3TuX Kojie0aHui.

2. TEPMOJINHAMUKA U MOJIEKYJISAPHASA ®U3UKA (1 kypc, 2 cemecTp)

1.

2.
3.

Haiitu maccy ceprucroro rasza (SO,), 3anumaromiero ooséM 251 npu Temmepatype 27 °C u
napieHuu 760 MM pT. CT.

Haiitu mioTHOCTH BOJOPOA IPU TEMIIEpaType 15°C u maBnesnu B 730 Mm pT.CT.

HaiiTn 4ucio moliekyln BOJaopoja B leM®, ecnu naBieHHe paBHO 200MM pT.CT., a cpeaHss
KBaJpaTHYHAsi CKOPOCTh €r0 MOJIEKYJ IPH JaHHBIX ycloBusaX paBHa 2400 m/c.



10.

Yemy paBHa sHEprus TeIioBoro ABumxkeHUs 20 r KUCIOpoAa IpU TeMIlepaType 10°C? Kakas
4acTh 3TOM SHEPrUM MPUXOIUTCS Ha JOJIO MOCTYHNATENIbHOTO JIBMKEHHSI M Kakas 4acTh Ha
JIOJIIO BpaIllaTeabHOTo?

HeoOxomnuMo cxkars 10%m° BO3llyXa 10 00bEéma B 2- 10°m°. Kak BBEITOJHEE €r0 COKUMATh:
annabaTUIEeCKH WU N30TEPMUICCKH?

WneanpHas TeruioBas MamuHa padotaer no nukiny Kapuo. Ilpu stom 80% Ttera, monydaemMoro
OT HarpeBaTessi, mepeaaércess XoJoAwibHUKY. KonuwdyecTBo Tersa, MOIy4yaeMoro OT
HarpeBatels, paBHo 1,5 kkan. Haiitu: 1) K.IL /. ukia, 2) paboTy, COBEpIICHHYIO MPHU MTOJTHOM
LUKJIE.

WneanpHas Xxoiao0auiibHas MaliiHa, paboTaroias 1no ooparnomy uukiy Kapho, nepeaaer temio
OT XOJIONWIbHUKA C BOJOW TMpU TeMIeparype 0°C KUMSATWIBHUKY C BOJOM 1pu
TeMnepaTypeIOOOC. Kakoe KOJW4ecTBO BOJBI HY)KHO 3aMOPO3UTHh B XOJOJIWIBLHUKE, YTOOBI
IpEeBPaTUTh B Hapl Kr BOAbI B KUIIATUIbHUKE?

HaiiTi u3meHeHus SHTPOIIUU IIpU niepexoie 8 T Kuciopoaa ot oobéma B 10 11 mpu Temneparype
80° C  06Bémy B 40 1 ipu Temmepatype 300°C.

HaiiTn m3MeHeHus SHTpONUU MpH u300apuyeckoM pacmmpenuu 8 r renus ot V=10 1 mo
o0péma V=25 1.

Kakyto Temmeparypy umeror 3,51 KHUCIIOpoAa, 3aHUMaro1ero oos&ém 90 cm’ MIpY J1aBJICHUU B 28
at™.? ['a3 paccMmatpuBarth Kak 1) uaeanbHbli, 2) pealbHbIN.

3. 9JIEKTPUYECTBO (2 kypc, 1 cemectp)

1.

2.

10.

11.

Bo CKkoJIBKO pa3 cuila HBIOTOHOBCKOT'O IIPUTSDKEHUS MEXKIY IBYMS IPOTOHAMU MEHBLIE CHJIBI
UX KyJIOHOBCKOI'O OTTAJIKUBaHMA? 3apsi/i IPOTOHA YMCICHHO PaBEH 3apsay dJIEKTPOHA.

JIBa OAMHAKOBBIX METANIMYECKUX 3apsDKCHHBIX I1apuka BecoM 1,96 H kaxnaplil HaxoquTcs Ha
HEKOTOPOM pacCTOSIHUM ApPYr OT apyra. HalTm 3apsn mapukoB, €ciid U3BECTHO, YTO HA 3TOM
pPAcCTOSHUU HX JJIEKTPOCTaTUYECKas OSHEpPrusi B MWIUIMOH pa3 Oojbllleé HMX B3aMMHOM
rPaBUTALMOHHON HEPIUH.

PaccTostHME MEXTy JIBYMs TOYEUHBIMH 3apsaamu ¢, =7.5-10°Kn u ¢, =—14.7-10” Kn paBHo

5 cMm. HaiiTu HanpspKEHHOCTD AJIEKTPUYECKOTO OISl B TOUKE, HAXOJAIIelcs Ha pacCTOSIHUM 3
CM OT IOJIOKUTENIBHOTO 3apsijia U 4 cM OT OTPULIATENILHOTO 3apsijia.

OnpeenuTs HAaNpPsHKEHHOCTh  DJIEKTPUUECKOrO IO Ha paccrosHuu  2-10° cM ot
OJITHOBAJICHTHOT'O MOHA. 3aps] MOHA CYMTATh TOUEUHBIM.

B miockoM TOpH30HTaIBHO PAclONIOKEHHOM KOHAEHCATOpEe 3apsDKEHHas Kallelbka pPTYTH
HAXOJHUTCS B PABHOBECHUU IMPHU HANPSDKEHHOCTH djekTpudeckoro moiist E =600 B/cm. 3apsn
karuti paBed 8-107"° Kui. Haiitu paauyc xarui.

Ha kaxoe paccTosiHHE MOTYT COJIM3UTHCS ABa AJIEKTPOHA, €CIIM OHM JBMXKYTCSI HABCTpEUy ApPYT
JIPYTy ¢ OTHOCHTEIBHOM CKOpOCTHIO, paBHOit 10° cm/cex?

Kakast coBepmiaercss pabora TpH IEpEeHECEHMH TOodYedHoro 3apsyma B 2-10°Kn w3
0ECKOHEUHOCTH B TOUYKY, HaXOJAIIYIOCS Ha PACCTOSIHUU | CM OT MOBEPXHOCTH IIapa paguycoM
1 CM C ITOBEPXHOCTHO# MIIOTHOCTBIO 3apsiza o =10~ Ki/em™?

DJIEKTPOH BJIETAET B TUIOCKHI TOPU30HTAIBHBIM KOHJEHCATOP MapajIeNIbHO €ro IIACTHHAM CO
CKOPOCTBIO ve=10" Mm/cexk. Hampsoxkennocts mosist B koHaeHcatope E =100 B/cM, miuHa
KOH/IeHcaTopa =5 cM. HaiiTu BeIMuuHy 1M HampaBieHHE CKOPOCTH 3JIEKTPOHA MPH BBIJIETE €ro
U3 KOHJIEHCATOopa.

Haiitu emkocTh 3eMHoro0 mapa. Paanyc 3emHoro mapa npunsate paBHbiM 6400 kM. Ha ckombko
M3MEHUTCS TOTEHLHUal 3€MHOr0 Iapa, €CIM €My COOOIIUTh KOJMYECTBO AJIEKTPUYECTBA,
paBHoe 1 Ku?

Karymika u3 MenHo# mpoBoioku umeet conporuBiieane R =10.8O0m. Bec MenHO# MPpoBOIOKH
paBen P =33.4 H. Ckonpko METPOB MPOBOJIOKU M KaKOTO AUaMeTpa d HAaMOTaHO Ha KaTymike?
OOMOTKa KaTyIIKA W3 MEIHOW MPOBOJIOKH MpH TemiiepaType 14 °C umeer conporusieHue 10
Owm. Ilocne mpomyckaHHsl TOKa CONPOTHBIEHHE OOMOTKHM cTajno paBHO 12,2 Om. [lo kakoi



12.

13.

14.

15.

16.

17.

TeMIeparypbl Harpenach oOMmoTka? TemmeparypHblii KO3(Q(HUIMEHT CONPOTUBICHUS MEIH
paBen 4.15-107 rpax .

Onement D.J[.C. B 2 B umeer BHyTpeHHee cornpoTtuiienre 0,5 Om. OnpenenuTs mnajaeHue
NOTEHLIMaa BHYTPH 3JIeMeHTa Npu cuie Toka B nenu 0,25 A. HaliTu BHEIIHee CONPOTUBIIEHNE
LENH MPHU 3TUX YCIOBUSAX.

DJIeMEHT 3aMbIKaIOT CHayalla Ha BHelIHee comportuBieHne R;=2 Owm, a 3aTreM Ha BHEIIHEE
conpotuBiienne R,=0,5 Om. Haiitu 2.J1.C. s5ieMeHTa 1 €ro BHyTPEHHEE CONPOTUBIICHUE, €CIIH
M3BECTHO, YTO B K&XJOM M3 3THX CIIy4aeB, MOIIHOCTb, BbIeNiI€Mas BO BHEUIHEH LIEMH,
OJIMHAKoOBa U paBHa 2,54 Br.

DNIeKTPpUYECKUI YallHUK UMeeT JIBe OOMOTKH. [Ipy BKIFOYEHUHU OHOM M3 HUX BOJA B YaHHUKE
3aKUNUT 4yepe3 15 mMuH, npu BiiIrodyeHuu apyroi — yepe3 30 muH. Yepes CKOJIBKO BpEMEHU
3aKUIMAT BOJA B YaWHHKE, €CJIM BKIIOYUTH 00e¢ oOMoTkH: 1) mociemoBaTeiabHO, 2)
napauieabHO?

Kakoe KOIM4ecTBO 3JIEKTPUYECKOW SHEPruU HAJ0 H3PACXOAO0BATh, YTOOBI MPH AIIEKTPOIU3E
pactBopa AgNO, Beinenuinochk 500 mMr cepedpa? Pa3sHOCTh MOTEHIINATIOB HA IEKTPOIaX paBHA
4 B.

TT10mams KaxI0ro 3MEKTPoIa HOHU3AHMOHHON Kamepsl 100cM® ¥ pacCTOSHIE MEXITy HHMH
6,2 cM. HaiiTu TOk HachIlIeHHs B TaKOW Kamepe, €ClIM U3BECTHO, YTO MOHU3ATOp 00pa3yeT B 1
CM® eXKeCeKyHHO 10° HOHOB KaXIOro 3HAKA. FIOHBI CUNTATH OHOBATCHTHBIMH.

[Torenuuan nonuzanuu atoma renus 24,5 B. Hailitu paboty nonuzanuu.

4. 2JJEKTPOMATHETHU3M. KOJEBAHMSI ¥ BOJIHBI (2 kype, 1 cemectp)

1.

2.

10.

HaiiTu HampspKeHHOCTh MAarHUTHOTO IOJIE B TOYKE, OTCTOSIEH Ha 2 ¢M OT OECKOHEUHO
JUIMHHOTO TIPOBOJIHUKA, II0 KOTOPOMY TE€YET TOK B 5 A.

HaliTu HanpsyKeHHOCTh MAarHUTHOTO II0JIE B LEHTPE KPYroBOIO IPOBOJIOYHOIO BHTKA
panuycoM | cM, o KOTopomy TeueT Tok 1 A.

JIBa mpsSMOJIMHENHBIX UIMHHBIX MPOBOJHUKA PACIIOJIOKEHBI MapajlieibHO Ha paccTosHuu 10

cM apyr ot apyra. [lo mpoBogHukam TekyT Toku [, =1, =5AB NpPOTHBOMOIOKHBIX

HanpasiieHUsAX. HaliTu BenMM4MHy M HallpaBJIEHWE HANPSYKEHHOCTH MarHUTHOTO IIOJISI B TOUKE,
Haxozsencsa Ha paccTostHUM 10 ¢M OT Ka)KJ0ro MPOBOJHHKA.

W3 mpoBonoku uiHOK 1 M clenaHa kBaapaTtHas pamka. [Io 3Toit pamke Teder Tok cuion 10
A. HailTu Hanpsi>KeHHOCTh MAarHUTHOTO TOJISL B IEHTPE PAMKH.

OOMOTKa KaTyIIKH clejlaHa M3 NpoBOJOKM auamerpoMm 0,8 MM. BUTKM IUIOTHO mpuieraroT
apyr K napyry. CuuTas KaTylKy AOCTaTOYHO JIJIMHHOM, HaWTH HaNpsHDKEHHOCTh MAarHUTHOTO
I0JI1 BHYTPH KaTYyILIKH IIPH cujie Toka B 1 A.

B ogHOpOIHOM MarHUTHOM TMOJ€, HaAIpsKEHHOCTh Kotoporo 1000 3, momenieHa kBagpaTHas
pamka. Ee IIOCKOCTH COCTaBIIAET € HAIPaBIEHUEM MArHUTHOIO IIOJS YIoJl 45°, Cropona
pamku 4 cM. OnpenenuTs MarHUTHBIN MOTOK, TPOHU3BIBAIOIINAN PaMKY.

Mexny mnomrocamMy 3JIEKTPOMAarHuTa CO3JAeTCsi OJHOPOJHOE MAarHUTHOE I10JIe, WHIYKIU
koroporo pasHa 0,1Tn. Ilo mpoBony mmmHOKO B 70 €M, NMOMENIEHHOMY IEpPHEHIUKYISIPHO
CUJIOBBIM JIMHUAM, TeueT Tok cuiioi 70 A. Halitu cuiy, AefcTBYIOUTYIO Ha IPOBOJI.

Halitn KMHETHYEeCKyI0 HHEPTUI0 MPOTOHA, JBHKYILETOCs IO Jyre OKPYKHOCTH paguycoM 60
CM B MarHUTHOM I10JI€, UHAYKLUS KOToporo pasHa 1 T

B ogHOpOIHOM MarHMTHOM ToJie, MHAYKIMA KoToporo paBHa 0,1 T, paBHOMEpHO Bpaiaercs
Katymka, cocrosimas u3 100 ButkoB npoBoyoku. Karymka nemaer 5 o6/cek. Ilmomans
MIONIEPEYHOro cedyeHus: karymku 100 cm®. Och BpAILEHUs MEPHEHAUKYIIPHA OCU KaTYyIIKU U
HaIpaBJIEHUIO0 MarHuTHoro nouis. Haiitn makcumansayro 3.J[.C. ”HAYKIIMK BO Bpalaromencs
KaTyILKE.

UYepes kaTymiky, MHAYKTUBHOCTh KoTopoil paBHa 0,021 I'H, Teder TOK, M3MEHSIOLIMICS CO

BpeMeneM 110 3akony I =I[sinot, tne I, =5A, w=2x/T u T =0,02c. Haiitn 3aBHCHMOCTH



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ot Bpemenu: 1) 2.J1.C. caMOMHAYKIIMK, BO3HUKAIOLIEH B KaTyIIKe, 2) SHEPTMH MarHUTHOIO
IOJISI KaTYILKH.

Hanucare ypaBHEHHE TapMOHHYECKOTO KOJEOATENBLHOTO JIBHMKECHUS C aMIUIMTYIOW B 5 CM,
ecti B 1 MuH coBepmraercs 150 konebGanuii m HadanmbHas (a3a kosneOaHuii paBHa 45°,
Haueptuts rpaduk 3TOr0 ABMKEHHUS.

Hanucarp ypaBHEeHHE TapMOHUYECKOTO KOJIEOATENbHOTO JBHXKEHHS, €CIIM MaKCUMaJIbHOE
yckopeHue Ttouku 49,3 em/c?, nepuoj; KojnebaHud 2 ¢ W CMEIICHHWE TOYKH OT TOJOKEHUS
pPaBHOBECHS B HAYaJIbHBIA MOMEHT BPEMEHU 25 MM.

K npyxuHe moaBemieHa Jamika BecoB ¢ TupsiMu. [Ipu 3ToM niepuo/1 BepTUKAIbHBIX KOJICOaHMi
paBen 0,5 c. [locie Toro kak Ha YamlKy BECOB IMOJIOXKHWIM €lle 100aBOYHbIE THPHU, NEPUOJ
BEPTUKAJBbHBIX KojebaHuii cranm paBeH 0,6 c. Ha ckompko yIMHWIACH MpPYXXHHA OT
npubaBIeHUS 3TOT0 100aBOYHOIO Ipy3a’?

Toyka y4acTByeT OJHOBPEMEHHO B JIBYX B3aMMHO-TIEPICHIUKYJSPHBIX KOJIEOaHUAX
x=2sinwt 1 y=2cos wt. HallTu TpaeKTOPUIO ABUKEHUS TOUKH.

Haiitu pasznocts (ha3 koebaHuil JBYX TOYEK, JICKANIMX HA JIy9e M OTCTOSIINX HA PACCTOSIHUU
2 M JpyT OT Ipyra, eciu JUIMHA BOJHBI paBHA 1 M.

o 8
KoneOaTenpHbli KOHTYP COCTOMT M3 KOHJICHCATOpa EMKOCTBIO §~10 ’® u xarymkw,

MHJIyKTUBHOCTh KOTOpOMi paBHa 2-107°7/%. Ha Kakyl [UIMHY BOJIHBI HACTPOEH KOHTYp?
ConpoTuBIeHHEM KOHTYpa MPeHeOpeyb.

Karyuika, HHIYKTUBHOCTb KOTOPOH L =3-10° /1, IPUCOEIMHEHA K INIOCKOMY KOHIEHCATOPY C
mromanapio miactue S =100cM® B paccTosHMe Mexay HuMH d =0,1MM. Yemy paBHa
JURJIEKTpUYECcKas MIPOHUIIAEMOCTh CPE/bl, 3alOIHSAIOIEH MTPOCTPAHCTBO MEXAY IUIACTHHAMM,
€CJIM KOHTYpP PE30HUPYET Ha BOJIHY JJIUHOU 750 M?

OO6MoTKa KaTymku cocTouT u3 500 BUTKOB METHOTO MTPOBOJIA TUIOIIAb ONEPEYHOTO CEUCHUS
B 1 Mm’. Jmna xatymku 50 cMm u ee nuametp 5 cm. [lpu kakoi gacToTe MEpPEeMEHHOTO TOKa
MIOJTHOE CONPOTUBIICHHE 3TOM KaTyIIKU BABOE OOJIbIIE €€ aKTUBHOTO COMPOTUBIICHUA?
Kongencarop emkoctsio B 20 MK( U peocTaT, akTUBHOE COIPOTHBIIEHHE KOTOPOro paBHo 150
OM, BKIIIOUEHBI NTOCIIEJOBATENBHO B LIENb NepeMeHHOro Toka yacrorod 50 I'm. Kakyro dacte
HANpsDKEHUs, TNPWIOKEHHOIO K O3TOM Ienu, COCTaBiseT MajeHue HanpsbkeHus: 1) Ha
KOHJIEHCATOpe U 2) Ha peocTare?

B nens nepemenHoro Toka HampspkeHueMm 220 B BkiouyeHsl mociiefoBareiabHO eMkocTh C,
aKTUBHOE CONpOTHBIeHHE R W uHAYKTUBHOCTH L. Haiitm mnanenue HampspkeHusts UpHa
OMMYECKOM COIPOTUBIIEHUH, €CIM HM3BECTHO, YTO NAJCHHE HAINpPSDKEHHS Ha KOHAECHCATOpe
U, =2U, n nanenune HanpspkeHus Ha nHAyKTUBHOCTH U, =3U

5. OITHUKA (2 kypc, 2 cemecTp)

1.

['opu3oHTanbHBIA J1y4 CBETa NAAacT Ha BEPTUKAIBHO PACIOJIOKEHHOE 3E€pKallo. 3epKaylo
IIOBOPAYMBAETCSI HA YroJl 0 OKOJIO BEpTUKAIbHOW ocu. Ha kakoil yrom mnoBepHETCS
OTpaXEHHBIN J1y4d?

JIya cBera mamaer mox yrioM 30° Ha TIOCKOMApamIenbHYIO CTEKISHHYIO MUIACTHHKY H
BBIXOJMT U3 HEE MapajuleIbHO NIEpBOHAYaIbHOMY Jyuy. [lokasaTens npenomienus crexia 1,5.
Kaxosa TonmuHa d miacTUHKY, €CIIM PACCTOSTHUE MEXTY JIydamMH paBHO 1,94 cm?

Jlyd cBera majaeT moj YIrJIoM { Ha TeJo ¢ Moka3aTeneM mpejomieHus n. Kak g0mkHbI ObITh
CBA3aHBl Mexay co0oi { W n, 4YTOOBI OTpaKEHHBIH Jyd ObUT NEpPHEeHIAUKYISpPEH K
IIPETOMIIEHHOMY?

ITokazarens mnpenomiieHUs cTekina paBeH 1,52, Hailtu mnpenenbHblE YIJIbl  MOJHOTO
BHYTPEHHETO OTPaKE€HUs 1JI MOBEPXHOCTEN paszena: 1) cTeksio — BO3ayX, 2) BoJa — BO3AYX,
3) cTekyo — Boja.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[Tokazarenu mpeIoMIICHUS HEKOTOPOTO COpPTa CTEKJIAa ISl KPacHOro W (hUOJIETOBOTO ITydei
paBHbl cooTBeTcTBeHHO 1,51 w 1,53. HaiiTu mnpenenpHble YIUVIBI TOJHOIO BHYTPEHHEIrO
OTpaXKEHUS NMPU NAJACHUU ITUX Jy4del Ha TPAHUILY CTEKJIO-BO3AYX.

Pammycel KpUBH3HBI TOBEPXHOCTEH BOSKOBBINYKJIOW JHH3BI paBHEl R =R, =50cm.

IToka3zaTenb npenomIIeHHs MaTeprana JMH3bI paBeH n =1,5. HallTu onTuYecKyro CUIly JINH3BI.

JIlunza ¢ (QOKyCHBIM paccTossHHEM 16 cM JaeT pe3koe H300pakeHue IMpenMeTa IMpHU IBYX
IIOJIOKEHUSAX, PAacCTOsHUE MexAy KoropbiMu 60 cm. Hailtu paccTosHue OT mpeamera a0
9KpaHa.

[Tnocko-BeINyKiIast IMH3a ¢ paanycoM KpuBu3HbI 30 cM U mokaszateneM npesnomieHus 1,5 naer
n3o0pakeHue MpeaMeTa C yBeIMYeHHEM, paBHbIM 2. HaliTu paccrosHue mnpeaMera Hu
M300pakKeHUs OT JIUH3BI.

B onbite FOHra orBepcTHsi OCBEIIATMCh MOHOXPOMATHYECKUM CBETOM JUIMHOW BOJIHBI
A =6-10" cM, pacCTOSHHE MEXLy OTBEPCTUSMH | MM M PACCTOSIHME OT OTBEPCTHIA JI0 SKpaHa 3
M. HaiiTu nonoxeHue Tpex mepBbIX CBETJIBIX MOJIOC.

B omnbite ¢ 3epkanamu ®peHens paccTosHUE MEXKIAY MHUMBIMU H300paKEHUSIMH HCTOYHUKA
cBera Obu1o paBHO 0,5 MM, paccTosHue 10 3KpaHa 5 M. B 3eneHoM cBeTe MHOMy4MIIMCh
UHTEpPEPEHIIMOHHBIE TIOJIOCHl Ha PACCTOSHUM SMM JIpyr OT napyra. Haiitm mimHy BOJIHBI
3€JIeHOr0 CBETA.

Ha mbuibHYIO TUI€HKY (72 =1,33) nagaer Oelblil CBET MO YIIOM 45°. TIpu kaKoil HauMMeHbIIeHt

TOJIIIMHE TUICHKU OTPaKCHHbIE JIyYH OYIyT OKPAIICHBI B )KeNThIl 1BeT (A =6-107 cm)?
Paccrostnue Mexny MAThIM W ABaJLATh MSTHIM CBETJIBIMU KosibllaMu HploToHa paBHO 9 mMm.
Panuyc xpuBu3Hbl inH3bI 15 M. HaliTu 1iimHy BOJIHBI MOHOXPOMATHYECKOTO CBETA, IAIAIOIIEr0
HOpPMaJIbHO Ha ycTaHOBKY. HaOroieHue mpoBOAUTCS B OTPAXKEHHOM CBETE.

Bbraucnauts pannycsl NEpBBIX MATH 30H PpeHens, €Clii pacCTOSHUE OT MCTOYHUKA CBETA JI0
BOJIHOBOW ITOBEPXHOCTM PAaBHO | M, pacCTOSIHUE OT BOJIHOBOWM ITOBEPXHOCTH 1O TOYKH
HaOIIOIeHUs TaKXKe paBHO | Mu A =5- 107" m.

Ha menp mumpuHOi 2 MKM majaeT HOPMaJbHO MapaljIeNbHbIA MYy4OK MOHOXPOMAaTHYECKOIO
ceera ¢ muuHOM BomHBI A =5890A. Haiitm yrael, B HampaBJIeHUH KOTOPHIX OyIyT
Ha0JII0/1aThCSI MUHUMYMBI CBETA.

Ha menp magaeT HOpMalbHO NapaJljIeNIbHBIM ITyYOK MOHOXPOMAaTHYECKOIO CBETa € JUIMHOMN
BonHbl A. lllupuna menun paBHa 6A. Ilog kakuM yriaom OyzmeT HaOMIOJAaThCS TPETHH
TG paKIUOHHBIII MUHUMYM cBeTa?

YeMy paBHa NOCTOSHHAS AM(PPAKIIMOHHONW PEIIETKH, €CIH 3Ta peleTka MOXeT pa3peliuTh B
NIEPBOM MNOPSKE JIMHUM CHEKTpa Kayus A =4044A° u A =4047A°? lllupuna pemerku 3 cM.
Onpenenuts yroja MOJHOW MOJSApU3ALMM NIPU OTPaKEHHHM CBETa OT CTEKJa, I0Ka3aTellb
MpeIOMIIEHUS KOTOpOro paseH 1,57.

IIpe/iebHBIi yToM MOTHOTO BHYTPEHHEro OTPAKEHHS TS HEKOTOPOrO BElecTBa paseH 45°.
UeMy paBeH 7151 3TOTO BEMIECTBA YIOJI MOJHOM MOISIpU3auu’?

YeMmy paBeH ©OKa3aTelb IMPEIOMIIEHHMS CTEKJIA, €CIM IPU OTPAKEHHHM OT HEro CBeTa
OTPa)KEHHBIH JIyd OyET MOJTHOCTHIO MOJISIPU30BAH MPH YTIIE TTPEIOMIICHUS 30%

UeMmy paBeH yron MexAy I[VIaBHBIMU IUIOCKOCTSMM IOJSIpU3aTOpa U aHAIU3aTopa, €CIH
MHTEHCUBHOCTh €CTECTBEHHOI'O CBETa, MPOIIEIIIEr0 Yepe3 MOJIsSpU3aTop M aHalu3arop,
yMeHbI1aeTcs B ueTbipe paza? [lormnomenuem cBeTa mpenedpeys.

6. OCHOBBI ATOMHOM U AAEPHOM ®U3UKH (2 kype, 2 cemecTp)

l.

2.

MomHOCTh M3Iy4eHHs: aOCOMIOTHO YepHOTo Tenma paBHa 34 kBT. HaliTu Temmepatypy 3TOrO
TeJa, €CJIM U3BECTHO, YTO MOBEPXHOCTH ero paBHa 0,6 M.

HaiiTn, xakoe KOau4yecTBO 3HEpruu ¢ 1 cM” MMOBEPXHOCTU B |1 C m3IydaeT aOCOIIOTHO YEpHOE
TEJ0, €CIM HM3BECTHO, YTO MaKCHUMallbHasi CHEKTpajbHas IJIOTHOCTh €ro IHEPreTUYecKOou
CBETUMOCTH MPUXOAUTCSA HA IJIMHY BOJIHBI B 4840 AL



3. Ha xakyro AnuHy BOJIHBI IPUXOJUTCS MAaKCUMYM CIEKTPaJIbHON IJIOTHOCTH 3HEPreTUUYECKOU
CBETUMOCTH aOCOJIIOTHO YEpPHOro Tejla, HMMEIOIIEro TeMIepaTypy, pPaBHYIO TemIepaType
yeJIOBEUECKOro Teja, T.e. t =37 0C?

4. C kaxkoé CKOPOCTBIO JIOJDKEH JIBUTaThCsl 3JEKTPOH, YTOObI €ro KMHETHYecKasl SHeprusi Obuia
paBHa 3Hepruu (HOTOHA C UTMHON BOJIHBI A = 5200A°7

5. Kpacnas rpanuma dorodddekra 18 HEKOTOpOro mMeramia paBHa 2750 A" Yemy paBHO
MUHUMAJIBHOE 3HAYCHHE YHEPTHH (POTOHA, BhI3bIBarOIIEro (hoToddhdext?

3.4. BapuaHTsl 3a1aHU# 1715 TOATOTOBKH K TEKYIIEMY KOHTPOJIIO B TECTOBOM (popme

1. MEXAHHUKA
1. Onpenenenue JIMHEMHONW CKOPOCTH B MEXAHUYECKOM JIBU)KEHHH:
1) BekTopHasi BeluuuHa, ompejensieMass BTOpOr MPOM3BOJHON pajuyca — BEKTOpa JABUXKYIIEHCS

r
r d’r
TOYKH 10 BDEMEHH: U =——.
dt
2) Bekropnas BenuuuHa, onpesensemMas IepBOl MPOU3BOIHON paguyca — BEKTOpa ABUKYIIEHCS
1
r dr
TOYKH 10 BPEMEHU: U =—.
dt
3) BexTopHas BenuuMHa, ompenenseMas MepBoi MPOU3BOJHOM yriia MOBOpOTa Tejla [0 BPEMEHHU:
1
r d
=L
dt
4) BexTOopHas BenMuYMHA, OIpeessieMas BTOPOH MPOU3BOAHON yria MOBOPOTa Tejda MO BPEMEHHU:
r
r d’g
E=—71.
dt

5) Benuuuna, ompezaensieTcs NPOU3BEIECHHEM YIJIOBOH CKOPOCTH Ha pPagUyC OKPY)KHOCTH, IO
KOTOPOM TOYKa ABMXKETCSI: U =w-R.
2. OnpeneneHye TMHENHOIO YCKOPEHUS B MEXaHUYECKOM JIBUKCHUM:

1

L

. . r
1) Bekropnast BenuunHa, onpezenseMas NepBoi MpOU3BOIHON CKOPOCTH 110 BPEMEHU: a = e
t

dv
2) BenuunHa, Xxapakrepu3yoas ObICTPOTY U3MEHEHHSI CKOPOCTHU 10 MOAYIIIO: a = I
t

2
v
3) BenuuuHa, xapakrepusyomias ObICTPOTY U3MEHEHUS! CKOPOCTH 110 HAIIPABJICHUIO: d = e

4) BexTopHasi BeTMYMHA, OMNpeenseMas MepBOil MPOU3BOJHON YIJIOBOM CKOPOCTH MO BpPEMEHHU:
1
r do

£ = )
dt
5) BCKTOpHaH BCJIIMYMHA, OIIpeacidacMasi BTOpOfI HpOH3BO,Z[HOI>'I yrijia IOoBOpOTa II0 BPCMCHU:
r
r d’g
&E=—r.
dt

3. Kakas u3 ¢popmyn BeIpaxkaeT nepBbiid 3akoH HpI0TOHA JI71s1 HHEPIIUAIBHBIX CUCTEM OTcueTa’?
1 r L L m -m L r oL
1) F=ma; 2)F=-F,; 3) F=G%; 4) F=mg; 5)Ecmm ZFi =0, T0 U =cosnt
i=0
4. Kakast 3aBUCUMOCTb BhIpa)kaeT BTOpoid 3akoH HproToHa?
1 T 1 1 -m 1 r nor
) F=ma; 2)F=-F,; 3) F:G%; 4) F=mg; 5)Ecmn Y F,=0,70 O=cosnt
i=0



5. Kakast 3aBUCUMOCTB IOKAa3bIBa€T, YTO BCSIKOE JEHCTBHME TeNl APYr Ha Apyra UMEET XapakTep
B3auMOJICUCTBUS?

1 T 1 1 -m 1 r nor L
) F=ma; 2)F=-F,; 3)F=G21"%: 4)F=mg; 5)EBcm > F,=0,10 v =cosnt
I" i=0
6. Kakast u3 popMynupoBOK BEIpaXKaeT 3aKOH COXPAHEHHS HMITYJIbCA:
1) UMnynbc 3aMKHYTOM CUCTEMBI HE U3MEHSIETCS C TEUCHHEM BPEMEHH.
2) I'eomeTpuueckas cyMMa HMITYJIBCOB TE€J, BXOJSIIUX B 3aMKHYTYIO CHCTEMY, €CTh BEJIMYHMHA
MIOCTOSIHHASI.
3) B 3aMmkHyTOW cHCTEeME MEXaHWYEeCKass OJHEPrusi COXPAHSETCS, €CIH JCHCTBYIOT TOJIBKO
KOHCEpPBATUBHBIE CUJIBI.
4) 3amkHyTass (M30JMpOBaHHAs) CHUCTEMAa — 3TO MEXaHHUYECKas CHUCTEMa TeJl, Ha KOTOPYIO HE
JIEHCTBYIOT BHEIIHUE CHJIBI.
5) BHenHue cuiibl — 3TO CUJIBL, C KOTOPHIMU HA TeJla MEXAaHUYECKON CHCTEMBI IEUCTBYIOT TEla, HE
BXOJISIIIME B IAHHYIO CUCTEMY.
7. Kakas u3 ¢hopmy BeIpa)kaeT CHILY TPEHHS CKOIbKEHUS?
) F=—kx; 2) F=G2 2. 3)Fomg; 4F=pu-N; 5) F=ma
r
8. Teno paBHOMEPHO MEpeMEIIaeTCs O TOPU30HTAIBHOM MOBEPXHOCTHM M3 IMOJNOXKeHus | B

OJIOKEHUE 2.
S

»
>

A

1 2
[ ] [ ]

Kakyto paboTy coBepiiaeT npu 3ToM CHiia TsHKECTU?

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

9. Mo1HOCTh B MEXaHHKE 3TO:

1) BekTopHast BenMuuHa, paBHask MPOU3BEACHUIO BEKTOPA CUIIbI HA BEKTOP CKOPOCTH.

2) CkansipHasi BeIMUMHA, paBHasi padoTe, BHIMOJIHEHHON B €IMHUILY BPEMEHHU.

3) CkansipHoe npou3BeieHue padoThl Ha BpeMs, 32 KOTOPOE OHA BBINIOJIHEHA.

4) CkaysipHO€ TTPOU3BEICHUE BEKTOPA CHJIBI HAa BEKTOP TIEPEMEIIICHHS.

5) CkansipHasi BeTUUMHA, paBHAs IPOU3BEACHUIO CHIIBI HA TIEpEMEIIeHHE U Ha KOCUHYC YIJIa MEXy
HUMH.

10. Kunernueckas 3Heprus Tejia npy NOCTyNnaTeIbHOM JABHKEHHUHU ofpeensercs popmynoit?

kx? J&* mo* ma* A*

D E=mgh: 2) E==—: 3) E="20: 4) E="—: 5) E="

11. TToTeHIIMambHAast SHEPTHS TeJIAa MACCOW M Ha BbICOTE h ompenenseTcs GopMyIou:
k.x2 J 2 2 2A2
D E=mgh: 2) E==-: 3) E= Q. Hp="0 . 5120

12. [loTeHuanpHas SHEPTHsl yIpyroaepOopMUPOBAHHOTO TeJa OIpeeseTcs: popMyoi:

k.x2 J 2 2 2A2
D E=mgh: 2) E==-: 3) E= Q. oHp="0 . 5 pT20

13. 3akoH coxXpaHEHUs MUMIYJbCa, 3alMUCAHHBIN ISl ABYX TeN Mpu abCOJIIOTHO YIPYroM yaape

HUMECT BUA:
2

2) rnlulz m2 n/llul +m2u22; 3) rnlul +m2 (m1+m2)u
2 2 2 2 2 2 2

r r r
1) mv, +m,v, =(m +m, )u;

4) mD, + 0, = mut, +myit, ; 5) Z E,+E,)=const .

14. Monyns MOMEHTA CHJIBI OTHOCHUTEILHO HETOIBIKHON ToukH (0) 3TO:



YM=F-d, 2yM=F-t; 3)M=F-¢; 49 M=F1; 5 M=F-w.
rae  d - miedo cuibl, | - pacctostHue OT TOYkW BpamieHus (0) 10 TOYKU NPUIIOKEHUS CUJIbL, f-
BpeMs IEUCTBUS CUJIBI, @ - YTJIOBasi CKOPOCTh BPAIICHHUS, £ - YTIIOBOE YCKOPEHHUE BpaIlCHHUS.

15. MOMEHT HHEPIIUU MaTepUAIBLHON TOYKH OIpeneseTcst Gopmymoii:
1

1
) J, =Am,-r’; 2) J=ZJI. ;0 3) J:Emlz; 4) J:Emrz; 5) J=J, +ma’,
roe  Am, - Macca MaTepHalIbHON TOUKH, 7; - PACCTOSHUE OT TOYKH JI0 OCH BpAIICHHS,
| - myMHA CTEPKHSL.

16. MoMeHT uHepLUH Tejla OTHOCUTEIBHO OCH BPAIICHUS €CTh!
) J, =Am,-r’; 2) J=ZJI. ; 3) Jzémlz; 4) J:%mrz; 5) J=J, +ma’, rne

Aml. - Macca MaTepHaHBHOﬁ TOYKH,7; - PACCTOAHHUC OT TOYKHU OO OCH BpaH_IeHI/ISI,l - JAJIMHa

CTEpIKHS.
17. Teopema IllTeitHepa, ompexaessromas MOMEHT HHEPIIMH Tellda OTHOCHUTEIBHO IIHO00H OcH
BpallleHUs, BbIpaXkaeTcs (GopMyioi:

) J, =Am 71 2)‘122‘11'; 3)J:%mr2; 4)J=émlz; 5) J=J +ma’,

rac Aml. - Macca MaTepHaHBHOﬁ TOYKH, 7; - paCCTOAHUE OT TOYKHU OO OCHU BpaAIICHU,

| - nnuHa crepxkHs, J, - MOMEHT HHEPLIUU OTHOCUTENILHO NapauleNbHON OCH, IPOXOAsLIeH
yepes ueHTp Macce C Tena, a — pacCTOSIHUE MEXy OCSMHU, M - Macca Tena.
18. KuneTndaeckas sHEprus BpameHus: abCOIFOTHO TBEPJIOTO TeJla BOKPYT HEIMOIBHXKHOMW OCH:

2 2 2 2 2
I)E:%; ) E=J9 . 3y gt M an: 5)E:kx7.

19. TlonHast KuHETHYECKask SHEPTUS A0COIIOTHO TBEPOTO Teja:

2 2 2 2 2
1)E:%; ) E=1Y . 5 g2 Y b meh: 5)E=k”7.

20. OcHOBHOE ypaBHEHUE JUHAMHUKH BPAIIaTEIIbHOTO JBMYKEHUS aOCOJIOTHO TBEPJOTO TEJa UMEET
BU/I:
1
1 r 1 r 1 T dL
HYM=J-¢; 2) F=m-a; 3)L=J-w; 4 v=w-r; 5) d—=0.
t
21. MoMeHTOM UMIyJIbCa TBEPJIOTO TeJla OTHOCUTEIHHO HEMOIBMKHONW OCH HA3bIBAETCS BEIMUMHA,
onpezenseMas (HOpMyIIOi:
1
L r L ' L I L w )
) L=Jw; 2) p=mv; 3) ?=M; 4) L=const; 5) J =mr-.
t

22. 3akoH COXpPAaHCHUS MOMCHTA UMITYJIbCA OMPCACIIACTCSA BBIPAKCHUCM !
1

1 r 1 1 dL r 1 N
) L=Jw; 2)p=mv; 3)Z:M; 4) L=const; 5) J =mr-.

23. 3akon ['yka s ynpyrux aepopManuii TBEpAOro Tela HMEET BULL:
F
1)o=E-¢; 2) F=—kx; 3) g:Al—l; 4)0:%; 5) F=u-N.

24. 3aKOH BCEMUPHOTI'O TATOTEHUS [ JIFOOBIX ABYX MaTepHaJIbHBIX TOYEK:

1 T 5 .
1) F=mg: 2) F=my: 3)F=—kx: 4)F=m‘fl—“; 5y F=G "2
1 r
25. Hanpsiak€HHOCTh MOJIS TSATOTCHUS (§) 3TO:



r IL? v -m Il
Deg=": 2g=L; 3g=2; sHr=¢B, 54,2
m m t r m

26. YrnoBast CKOpOCTb IIPU BpaLIeHUH aOCOIOTHO TBEPOTO Teja onpeaensercs GopMyoun:
l)a):g; 2) w=2nv; 3)a):d—¢; 4)a):£; 5)a):2—”.
R dt J

27. YriaoBoe yCKOpEeHHE MIPH BpallleHHH aOCOIIOTHO TBEPAOIO Tella onpeaensercs GopMyoi:

dw d’p a M Al
De=—; 2)e=—; 3)e=—"; 4)e=—; 5S)e=—.
) ) dr’ ) dr’ ) J ) 1
28. Kak cBsi3aHbI MEXKIy COOO# YIiIOBasi ¥ INHEWHAsE CKOPOCTh:
d2
l)g:d—w; 2)(0:%; JYv=w-R; 4) w=2nv; 5)8:d(2p.
t t

29. Kaxoii popMysoii MOKHO BBIPa3UTh HOPMAJIBHOE YCKOPEHHUE OTACIBHBIX TOUEK BPALIAFOIIETOCs
TBEPJOI0 TeJIa YEPE3 €r0 YIIIOBYIO CKOPOCTb:

2
Da =er; 2)%:%; 3) a,=@R; 4)012%; 5) a=\la; +a; .
t

30. Kakoit ¢opMynoil MOXKHO BBIPa3UTh TAHTCHIIMAILHOE YCKOPEHHE OTIENbHBIX TOYEK
BpAILAOLLETroCsl TBEPJIOTO TEJIa YEPE3 €ro YIiI0BOE YCKOPEHUE:

2
Da=¢r: 2)an:%; 3) a, =R 4) aﬁ%; 5) a=\Ja’+a’ .
t

31. Cuna TpeHus KaueHus onpeensercs GopmMyoi:

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

2. TEPMOJUHAMUKA U MOJIEKYJISIPHAS ®PU3UKA
1. YpaBHEHHE COCTOSIHUS UIECAIBHOTO rasa:

1) PV =Const; 2) P=Ba,T; 3) PV:%RT; HV=VaT; 5) P:§n<EKW >
2. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUU:

1) PV =Const; 2) P=Ba,T; 3) PV=%RT; HV=VaT; 5) P=%n<EWH >.
3. UBotepmuueckuii mporecc Beipakaercs GopMynoun:

1) PV =Const; 2) P=Ba,T; 3) PV:%RT; HV=VaT; 5) P:§n<Em >
4. N3oxopudeckuii mporecc BeIpaxkaercs: GopMysIoi:

1) PV =Const; 2) P=BaT; 3) PY=""RT; 4)V=VaT; 5)P=%n<E >
M

KUH
5. M306apuyeckuii mporecc BoIpaxkaeTcs GopMyIou:

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

KUH

6. IIpu cxxaTuy UIeaabHOTO Ta3a ero 00beM YMEHBINIAeTCs B 2 pasa, a TeMIeparypa yBeTHIHuBaeTCs
B 2 pa3a. Kak u3MeHuTcs rnpu 3ToM JaBiieHue ra3a’?

1) yBenuuuTces B 2 pa3a;  2) yMEHBUIUTCS B 2 paza;  3) yBelauuuTcs B 4 pasza;

4) yMeHbIIUTCS B 4 pa3za;  5) He U3MEHUTCH.
7. JlaBineHue uaealbHOTO ra3a YMEHBIIWJIOCHh B 2 pasa, TEMIIEpaTypa rasa yBeJIu4yuiIach B 2 pasza.
Kak n3menuicst mpu 3ToM o0beM raza?

1) yBenuuwiics B 2 pa3a; 2) yMEHBIIWICS B 2 pa3a; 3) yBeJHMuuics B 4 paza;

4) ymenbiunics B 4 pa3a;  5) HE U3MEHUWICS.
8. Kakas u3 ¢popmyi Beipaxaet 3akoH [lanpToHa?



) e=ikr;  2) wu=LMpr. 3) P=P+P+P+.+P; 4 PV=TRRT; %)
2 2M M

1
P:§nm<z)2>.

9. Kakas u3 ¢popmyn BeIpokaeT paBHOMEPHOE pacIipe/ie]IeHHe SHEPTruu 1o CTENeHHs CBOOOIbI?

) e=ikr; 2) u=L™Rgr;  3) P=P+P+P+.+P; 4 PV="RRT; %)
2 oM M

P=%nm<uz>.

10. Kakas u3 ¢popMys1 BeIpaxkaeT BHYTPEHHIOIO SHEPTHIO CUCTEMBI?
De=kT: 2 u=LT"RT; 3) P=R+P+B+..+P; 4) PV =""RT; 5) P=tnm<v’>.
2 2M M 3
11. 3akoHn pacrpezaenenus MakcBesia XapakTepu3yer:
1) paBHOMEpHOE pacHpeeeHle YHEPTUH 110 CTETIEHSIM CBOOO/IBI;
2) ypaBHEHHE COCTOSIHUS UAECAIBHOIO rasa;
3) pacmnpeneneHre MOJIEKYI [0 CKOPOCTSIM;
4) pacrmpenenaeHre MOJIEKYJ B IOTEHIUAIBHOM CHIJIOBOM I10JIE;
12. 3akoH pacnpenenenust bonpiMana xapakTepusyerT:
1) paBHOMEpPHOE pacHpeiesIeHue YHEPTUU 110 CTEIIEHSIM CBOOO/IbI;
2) ypaBHEHHE COCTOSHHUS UICAIBHOTO rasa;
3) pacnpeneneHne MOJEKYJ 0 CKOPOCTSIM;
4) pacmpenenaeHre MOJIEKY B TOTEHIIUAIBHOM CHIIOBOM IIOJIE.
13. YpaBuenue sBineHust U Py3un IpeacTaBiIsieTcs: opMyInoit:

) F=-n@as: 2) 0=—xL Asar: 3y M =-DIL Asr:
dz dz dz
4)D:%2<U>; 5)772%/1<U>p; 6)x:%/1<u>pcv.
14. YpaBHeHUe SBICHUS BHYTPEHHETO TPEHMUS MPEIICTABISIETCS (HOPMYIIOi:
1) F=-pAs; 2) 0= Asar: 3) M =-DP Asar;
dz dz dz
4)D=§/1<U>; 5)77=§/1<u>p; 6)x=§/1<u>pcv.
15. YpaBHeHUe SBICHUS TEILIONPOBOAHOCTH MPECTABISETCS (POPMYIION:
N F=-n@as: 2) 0=—x L Asar: 3y M =-DIL AsAr:
dz dz dz
4)D=§/1<U>; 5)77=§/1<U>p; 6)x=%/1<u>pcv.
16. Koappuuuent auddys3un Beipaskaercs GopMyoi:
) F=pn@as: 2) 0=—xL Asar: 3y M =-DIL AsAr:
dz dz dz
4)D=§i<u>; 5)77=%/1<u>p; 6)x=§/1<u>pcv.
17. KoapuirieHT BHyTpEHHET 0 TPEHUS BbIpaxxaeTcsi pOpMyIIoun:
) F=pn@as: 2) 0=—xL Asar: 3y M =-DIL Asr:
dz dz dz
4)D:%2<U>; 5)772%/1<U>p; 6)x:%ﬂ,<u>pcv.

18. KoaddunmeHT TeronpoBoJHOCTH BbIpaxkaeTcst popMyIioi:



D F=—77@AS; 2) Q:—xd—TASAt; I M :—Dd—pASAt;
dz dz dz

4)D:%/1<u>; 5)77:§1<u>p; 6)x:%/1<z)>pcv.

19. AnqnabaTrdecKuM MPOIIECCOM Ha3bIBACTCS MPOIECC, TPOTESKAOITUH:
1) npu MOCTOSIHHOW TEMITepaType;
2) mpu MOCTOSHHOM JIaBJICHUH;
3) 6e3 oOMeHa sHepruei ¢ OKpyKarollei cpeaou;
4) py MMOCTOSIHHOM 00BEME;
5) HeT MpaBUIILHOTO OTBETA
20. Kakas opmyina BeIpa)kaeT MepBbIH 3aKOH TEPMOJMHAMUKH:

1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
21. IlepBblii 3aKOH TEPMOTUHAMUKH IS aIMA0ATHIECKOTO MPOIECca UMEET BUL:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
22. HepBLIﬁ 3daKOH TCPMOAUMHAMHAKHA I U30XOPHUICCKOI'o ITpouecca UMECT BU/I:
1) PV = %RT ; 2)Q=AU+A;  3)Q=AU; 4)Q=A; 5)A=-AU.
23. HepBLIﬁ 3daKOH TCPMOAUHAMHUKHA I U30TCPMHUYCCKOIO IIponecca NMCCT BUJL:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. UneanbHBIN ra3 moaydnsl KOJUYECTBO TEIUIOTHI, paBHOoe 300k u coBepiui paboTy, paBHYIO
100 /Tx. Kak n3amenunace npu 3TOM BHYTPEHHss YHEPruUs raza?
1) yBenuumnacek Ha 400 [Ix;  2) yBenuuuniach Ha 200 [x; 3) ymensimunnacs Ha 400 J1x;

4) ymenbmuiach Ha 200 [Ix; 5) He u3MeHUIach.
25. Yemy paBHO M3MEHEHHME BHYTPEHHEN SHEPrUM ras3a, eciid eMy HepeJanu KOJIUYECTBO TEIUIOTHI,
paBHoe 300 Ik, a BHELIHME CHIIBI COBEPIINIM HaJ HUM paboTy, paHoe 500 J{x?

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

26. NneanpHas TeruioBas MallMHa, padoTaromas no nukity KapHo, momyyaer 3a Kaxabli LUK OT
HarpeBatens 2520 Jx rtemma. Temneparypa narpeBatens 400 K, xomogunsauka 300 K. Haiitu
paboTy, coBepIIaeMy0 MAIIMHOM 3a OAMH LUK, U KOJTUYECTBO TEIJIa, OTIaBAEMOI0 XOJOIMIBHUKY
3a OIVH LUKJL.

1) 600 Ix; 2000/1x; 2) 700 Ix; 2200 JIx; 3) 630 JIx; 1890 JIx;

4) 800 x; 1200 JIx; 5) 1200 Tx; 700 Tx.
27. B peanbHOM rase:

1) He yuuThIBaeTcs pa3Mepbl aTOMOB (MOJIEKYI);
2) y4uTBIBAaETCS pa3Mepbl AaTOMOB (MOJIEKY);
3) He yYUTHIBAETCS CHUJIBI MPUTSHKEHUS MEXKTY aTOMaMU (MOJICKYJIAMH );
4) He y4MTbHIBaeTCs CHJIbI OTTAIKHBAHUSA MEX/Y aTOMOB (MOJIEKYIN);
5) YUYUTBHIBAETCS CHJIBI MPUTSHKEHUS MEXKTy aTOMaMU (MOJICKYJIAMH ),
6) YUYUTBIBAETCS CHJIbI OTTAJIKUBAHHS MEXJLy aTOMOB (MOJICKYJIaMH);
[Ipenmaraemeie otBethl: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHyTpeHH:s SHEpPIHsl peaJIbHOro Irasa:
1) Oosbliie BHYTpEHHEH SHEPTUU HI€aTbHOIO ra3a;
2) MeHbllIe BHYTPEHHEN SHEPIUU UIEAIbHOTO ra3a;
3) 3aBUCHT OT TeMIlepaTyphbl HACATHLHOTO ra3a;
4) 3aBHCHUT OT JaBJICHUS UJICAJIbHOTO Ta3a;
5) 3aBHCHT OT 00bEeMa HJICaTBLHOTO Ta3a.

3. 9JIEKTPUYECTBO U MAT'HETHU3M. 4. KOJIEBAHUA 1 BOJIHBI.



1. Koropas u3 ¢popmyn Beipaxaet 3akoH Kymnona?

F F
DI=——; 2 F=kIL; HE-=: 4 A=q(p-0)
R+r &r o
2. o xakoit popmyse onpenensiercs HapsHKEHHOCTh 3JEKTPUUECKOT0 TOJIsl TOYEUHOTo 3apsia’?
HNE=2; 2)E=—2_, NE=L, pHE=_"_
¢, 4drg,r d 2re,a
3. ITo xakoii popMyiie onpeaenseTcs MOTEHIIUAN TOJIs TOYeUYHOTO 3apsiaa’?
q rdr q-d q-d
1) o= v 2) = ;3 - = ;o 4) Ap= .
)¢ dre,r )¢ I 2rg,a ) 9= See, ) A 28¢g,
4. Kotopas u3 hopmy sBisieTcs onpeaeieHneM EMKOCTH KOHAeHcaTopa?
pi-L, 1. Ne=2, =4, sHr-L.
c ¢ ¢ u @ wc

5. Ilo xakoii opmyne ompenensieTcss o0mas eMKOCTb CUCTEMBI MOCIE0BATEIIBHO COSAMHEHHBIX
KOHJICHCATOPOB.

1 1 1 1 ¢ +c, +...+cC 1 1
1)_:_+_+‘_‘+_; 2)c:cl+cz+63+...+cn;3)c=#§ 4)_: .
c ¢ G C €6y ¢ ata

n n

6. Ilo kakoii Qopmyne ompenensercs 00mas EMKOCTh CHCTEMbl MapajUIeIbHO COCIMHEHHBIX
KOHJICHCATOPOB.

1 1 1 1 ¢ tc, +...+c¢ 1 1
) —=—+—+..+4—; 2)c=c¢+c,te+..+c,; 3) c=+—2"— 1, 4) —=———.
c ¢ ¢ c € CyrniC c ¢ +c,

n n

7. UTo Ha3bIBAaeTCS MIEKTPUUECKUM TOKOM?
1) XaoTtuueckoe IBUKEHUE 3aPSKEHHBIX YaCTHUIL;
2) HanpaBneHHOe ABM)KEHHE 3apsKEHHBIX YacTUIL;
3) HanpaBneHHoe ABMKEHHE aTOMOB U MOJIEKYJI;
4) XaoTnueckoe ABMKEHUE HOHOB.
8. Koropast u3 hopmys nmpecrapisier 3anuch 3akona OMa Jij1sl ydyacTka 1eru?
1) J= id ; 2)i=yE; 3) J:g; 4) i:i.
R+r R S
9. Kotopast u3 popMyn npeacTaBisieT 3aBUCUMOCTb COITPOTUBIICHUS METAJUIMYECKUX MTPOBOIHUKOB
OT TeMIepaTypbl?

1) 0=JRt; 2) Rt:RO(l+at); 3 O=JUr ; 4) R:J%'
t
10. Kortopast u3 ¢opmyn mpeacraBisieT 3aBUCUMOCTb CONPOTUBJIEHUS OT €ro TeOMETPUUYECKHX
pazmepoB?

o 1 U U
1) R=R,(1+at); 2)R=—; 3)R=p—; 4)R=—; 5 R=—.
) R=R(I+at); D R=T5: 3 R=psi HR=T: 5 R=—g
11. Kotopast u3 popmyn npencrasnser 3akoH Jxoyns-Jlena?

1
) Q=JRt: 2)R =R (l+at); 3)J=—2—: 4 R=p—.
) Q ) R =R (1+ar); 3) — ) R=p

12. TlepBoe npaBuio Kupxroga?
1) Cymma HanpskeHU# B 3aMKHYTOM KOHTYpe paBHa (.
2) AunrebGpandeckas CyMma TOKOB B 3aMKHYTOM KOHType paBHa 0.
3) Anrebpauueckas CyMMa TOKOB B y3JI€ Pa3BETBIICHHs AJIEKTPHUUECKOM 1enu paBHa 0.
4) CymMMa NOTEHLIMAJIOB B y3JI€ pa3BETBIICHUS AJIEKTPUUECKON 1ienu paBHa 0.

13. Kakue Toku B I-om npaBusie Kupxroda 6epyres co 3HaKaMu «+» 1 « —»?
1) Bce Toku OepyTcs co 3HAKaMU «+»
2) Tokwu, BTEKalOIIHE B y3elI OepyTCsl CO 3HAKOM «+», a BBITEKAIOIINE U3 y3JIa — CO 3HAKOM «— .



3) Toku, Tekymue 1Mo 4acoBOM CTpeike, OepyTcsi CO 3HAKaMH «+», IPOTUB YaCOBOW CTPENIKH —
CO 3HAKOM « —)».
4) Toku, COBIIAAAIOIINE IO HANIPABJICHUIO C HANIpaBlIieHHEM 00X0/a KOHTYpa, OepyTcs co 3HaKOM
«+», a TeKylIMe MPOTUB HAIMIPABJICHUS 00X0/1a — CO 3HAKOM « —)».
14. Bropoe npasuio Kupxroga.
1) B 3aMKHYTOM KOHTYpE ayiredpandeckas CymMmma NaJeHUui HallpsHKEHUH paBHA alnreOpandeckon
CYMME JIEKTPOABMKYIIUX CHIL
2) Anrebpanyeckasi CyMMa TOKOB B 3aMKHYTOM KOHTYpe paHa 0.
3) B 3aMKHYTOM KOHTYpe ajredpanueckasi CyMMa CHJI TOKOB paBHA CyMME 3JIEKTPOJBHKYILUX
CHIL
4) Anrebpanyeckasi CyMMa CHJI TOKOB B y3JI€ Pa3BETBICHHON AIIEKTpUYecKoi 1enu paBHa 0.
15. Kakue Toku Bo 2-om npaBuiie Kupxroda 6epyTcst co 3HAKaMH «+» U « —»?
1) Toxwu, BTEeKarolue B y3€i, OepyTcs o 3HaKaMH «+», BBITEKAIOLIUE U3 y3J1a — CO 3HAKOM «—
».
2) Toku, coBnaaronye Mo HAMPaBJICHUIO C HAaIlpaBIeHHEM 00X0a KOHTYpa, OepyTcs co 3HAKOM
«+», a TeKylIMe MPOTUB HAIMIPABICHUS 00X0/1a — CO 3HAKOM « —)».
3) Bce Toku OepyTcsi CO 3HAKOM «+».
4) 3Haku «+» U «—» BBIOUPAIOTCS AJIS1 TOKOB IIPOU3BOIBHO.
16. Ilo xkakoi ¢opmyse ompexaensiercs oOIIee COMPOTHBIEHHE R TPH IOCIEI0BATEIHLHOM
COEITMHEHUU HECKOJIBKUX MPOBOIHUKOB?
1)l=2i; 2) R= LR ; 3)R=)R; 4)l=ZR,--
R R R-R,+R,-R,+..R ‘R _, R
17. Tlo xako# ¢opmyre onpenensieTcss 00Iee CONPOTUBICHHE R TPH MapaJIeIbHOM COSAMHCHUN
HECKOJIbKUX MTPOBOJHUKOB?
L.y DR

1 1
1) == R’ 2) R= Rz’ 3) — = — R= .
)R Z : ) Z )R Ri R-R,+R,-R,+...R ‘R |

18. Yro Takoe p —n mepexon?

1) KoHTakT 1BYX pa3HOPOAHBIX METAJIOB.
2) KoHTaKT MeTasuI-AU3IEeKTPHK.
3) KoHTakT 1ByX BHJIOB MOJIYIPOBOJHUKOB C Pa3HBIMH TUIIAMHU MPOBOJIMMOCTH.
4) KOHTaKT ABYX THUIIOB 3JIEKTPOJIMUTOB.
19. Kakoe cBONCTBO p —n Nepexo/a NUCIOJIb3YETCs B IOIYIPOBOAHUKOBBIX TNO01AX?

1) OnHOCTOPOHHSAS TPOBOJUMOCTb.
2) 3aBUCUMOCTb COIIPOTUBIIEHUS OT TEMIIEPATYPHI.
3) 3aBHCHUMOCTb COITPOTUBIIEHHS OT OCBELIEHHOCTH.
4) Manas BeTM4MHA COMPOTUBIICHHUS.
20. Kakoe siBjIeHME Ha3bIBAETCS 2JIEKTPOMAarHUTHON MHAYKLIUEN?
1) IlosBrneHne MarHUTHOTO MOJIS PU MIPOTEKAHUHU TOKA IO LIETIH.
2) Bpamenue KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.
3) [eiicTBHe MarHMUTHOTI'O TOJISl HA TPOBOJHHUK C TOKOM.
4) SIBneHHME BO3HUKHOBEHHUS DJIEKTPUYECKOIO TOKA B 3aMKHYTOM IPOBOJSIIEM KOHTYpE NpHU
M3MEHEHUU MarHUTHOTO MOTOKA, IPOHU3BIBAIOIIETO 3TOT KOHTYP.
21. Koropas u3 popmyn npeacrasiser coO0i 3aKOH IeKTpOMarHuTHON nHaykuuu dapanes?

1) e=J(R+7); 2)5:2—‘;3; 3) @ = BScosp; 4) D@=LJ.

22. Kakoe siBJI€HUE Ha3bIBACTCA CAMOMHIYKIIUEH?
1) sIBneHne BOZHUKHOBEHUS MHIYKIIMOHHOTO TOKA B LIEMH IPU NPOTEKAHUN B HEW NIEPEMEHHOIO
TOKa.
2) IlosiBneHre MarHUTHOI'O TOJIS IIPU IPOTEKAHUU TOKA IO LIETIH.
3) Bpamienue KOHTypa ¢ TOKOM B MarHUTHOM TIOJIC.



4) [leficTBME MarHUTHOI'O I0JI1 HA IIPOBOJIHUK C TOKOM.
23. Kakoe W3 HM)XENPHUBEICHHBIX YTBEPKICHUM SBISCTCS MpaBwioM JIeHIa s HampaBJICHUS
MHAYKIIMOHHOT'O TOKa?
1) WHIyKnuoHHBIM TOK MMEET TaKoe HalpaBlieHHE, YTO €ro MarHUTHOM MOJIE MPEMsSTCTBYET
M3MEHEHHUIO TOI0 MArHUTHOI'O ITIOTOKA, KOTOPOE €r0 CO34aJI0.
2) HWHAyKUMOHHBIA TOK HAINpaBieH MPOTHUBOIOJIOKHO HAMPABICHHUIO 3JIEKTPUUYECKOIO TOKA,
KOTOPBIN €ro CO3/1al.
3) Hampasienue HHAYKIIMOHHOTO TOKa OMpEAeNseTcs Mo MpaBily OypaBuuKa.
4) HanpapneHnue UHIYKIHOHHOTO TOKA OMPEIEISETCS MO MPaBUITY JIEBOU PYKH.
24. o xakoii u3 GOpMYJT BBIUYUCIISAETCS BETUYMHA CHIIBI AMIiepa?
1) F =quBSina; 2) F=JBlSina; 3)J= id ;4 ng_
R+r R
25. o xakoii u3 ¢hopmMyIn BEIUKCAETCS BelnunHa cuibl Jlopenma?

1) F = quBSina; 2) F=JBSinac; 3) F=-2% . 4)F=_"ZMB'S‘

2

4rg,r _x
26. KOTOpaH N3 HUKCIIPUBCICHHBIX (I)OpMy'J'I ABJIACTCS ONPEACIICHUCM HHAYKTHBHOCTHU KOHTypa?
R
L= puunv,; 2) L=9; 3) g=—Ld—J; 4) L=—L,
1 dt w

27. KoTtopas u3 HIKETPUBEIECHHBIX (HOPMYI MPEACTABISAET COOOW MHIYKTHBHOE CONPOTHUBIICHUE

KOHTYpa MepEMEHHOMY TOKY?
nr=Y: yr=pL, 3r=L: R =0L
] -7 S’ o’ t ’
28. Kakue konebaHMs Ha3bIBAIOTCS BBIHYKACHHBIMU JIEKTPUUECKUMH KOJIEOaHUAMU?
1) Konebanus, BO3HUKAIOLIME B CUCTEME NIPH COOOLIEHUH NEPBOHAYAILHOTO 3alaca YHEPIuuy,
BCJIE/ICTBHE COOCTBEHHBIX CBOMCTB CUCTEMBI U MPU NMPEHEOPEKUMO MAJIBIX MOTEPSX SHEPTUU Ha
BBIJIEJICHUE TEIIOTHI.
2) Konebanus, cylecTBYIOIINE B CUCTEME MPU OCTOSTHHOM IONOJIHEHUH 3araca SHEPIUH.
3) Konebanus, mpoucxosige o MaTeMaTi4eckoMy 3aKOHY CHHYCa WM KOCHHYCA.
4) Konebanus, npoucXosIiiye B IENH ¢ NEPEMEHHBIM UCTOYHUKOM TOKa C AJIEKTPOABHKYILEH

CHIION. & = &, -sin(a)ﬂt)
29. Kotopas 13 HIKENPHUBEACHHBIX (POPMYII XapaKTepu3yeT HHAYKTUBHOE COIPOTUBIIEHUE?

2
1) Z= RH(@-LJ; DR=": 3Z=\JR+(aL); 4R =oL;
wc

wc

5. OITUKA
1. Enunnna u3aMepeHus: ONTHYECKOW CHIIbI JIMH3bBI?
1) crepagman; 2) mokc; 3)repi; 4) guonTpuid;  S) MeTp.
2. OnTuyeckast cuia JIMH3bI paBHa 2 an. Haiiaure ee pokycHOe paccTosHUE.
1)20cm;  2)25cm;  3)50cm; 4)80cm; S5) 1 wm.
3. B kakoif u3 HUXKE MEePEeYUCICHHBIX CPeJl CKOPOCTh PACIPOCTPAHEHUs CBETa HAWOOJbILIAs, €CIIH
TOKa3aTes Iy MPEJIOMIICHHUS 3TUX CPE]] CIeIYIOIIHUE:
l)amas - n=241; 2)Boma- n=1.33; 3)cmupr- n=1.36; 4)sutapp - n=1.54.
4. Kakoe 13 cienyromux ycaoBUN yKa3bIBaeT, 4TO JIMH3a pacceBaromias?
1) D=3nntp; 2) F<10cm; 3) D<O0; 4)nun3aBorayras; 5) u3oOpakeHne MHUMOE.
5. Kakoe u3 HIDKECIEIYIOUINX YCIOBUI yKa3bIBaeT, UTo JIMH3a coOupatromias?
1) muH3a BeINTyKJIas; 2) n3o0pakeHUE B JIMH3E MHUMOE;
3) u3obpaxenue B auH3e npsimoe; 4) D >0.
6. UTo MOXHO CcKa3zaThb 00 yriie MmajieHHs Jiyda CBeTa Ha MOBEPXHOCTh pasjiena JIByX Cpeid U yrie
NPEJIOMIICHUS, €CIHM JIyd BBIXOJUT W3 ONTHYECKH OoJiee TUIOTHOW Cpelapl B ONTHYECKH MEHEe
MJIOTHYIO?



1) yron nagenus Gosiblie yria npeaoMICHuUs;
2) yrou mpenomiieHus O0JbIlIe yIiia MageHus;
3) yros npenoMieHUs paBeH yrily NaJeHus;
7. Kakoi yrom mperoMJIeHUS COOTBETCTBYET NPEAEIbHOMY YTy IOJHOIO BHYTPEHHETO
oTpaxeHus?
1) 0% 2)45°% 3)90% 4) 180"
8. Kak m3meHuTCs OKYCHOE paccTOSIHUE CTEKIISTHHOM JIMH3BI, €CITU €€ OIYCTUTh B BOAY?
1) He UBMEHUTCS; 2) YBEIIMUUTCS,  3) YMCHBIIMUTCS.
9. JIyd cBeTa majgaeT Ha IpaHULly pasfella ABYX Cpell ¢ IOKa3aTesleM IpeJIoMIIeHus n, u n,. B
KaKHUX CIIy4asiX yrojl MaJieHus paBeH yIiy MpeoMiIeHus?
)n>n,; 2)n=n,; 3)n<n,.
10. [yt KakuX MPOLIECCOB XapaKTEPHO sIBICHUE UHTephepeHITum?
1) A SIEKTPOCTAaTUYECKUX MTPOLIECCOB;
2) n7st BCeX BOJIHOBBIX MPOIECCOB;
3) A mpoLECcCOB paJiMOaKTUBHOTO pacmaa;
4) 11 9€KTPOMArHUTHBIX ITPOLIECCOB.
11. Kakue BOHBI yI0BIETBOPSIOT YCIOBUIO KOT€PEHTHOCTHU?
1) BOJHBI, UMEIOLIHME OJTMHAKOBEIE (Da3bl M MOCTOSIHHYIO Pa3HOCTH JIJIMH BOJIH;
2) BOJIHBI, UMEIOIIIME OJJMHAKOBYIO JITTMHY BOJIHBI M MMOCTOSIHHYIO PAa3HOCTH (a3;
3) BOJIHBI, UCITYCKa€MbI€ OJTHUM UCTOUYHUKOM;
4) BOJHBI, UMEIOIINE PA3IMYHYIO IJIUHY U OCTOSIHHYIO (hazy.
12. Kakue BOJIHBI MOTYT HHTEP(HEPHPOBATH?
1) BOJIHBI OT OJJHOTO UCTOYHUKA CBETA;
2) BOJIHBI, paCIPOCTPAHSIOLINECS B OJJHOM IJIOCKOCTH;
3) BOJIHBI, UMEIOIINE OJUHAKOBYIO SHEPTHIO;
4) BOJIHBI OJIMHAKOBOM JIJTMHBI U TMIOCTOSTHHOM pa3HOCTH (a3.
13. IIpu kakoif pa3HOCTH X0/1a BO3HUKAET yCUJIEHUE KojeOaHuii mpyu uHTeppepeHnn?
1) mpu pazHOCTH X0/1a, pABHOM YETHOMY YHMCILY JIJTMH MOJIYBOJIH;
2) npu pa3HOCTHU X0/1a MEHbIIIE JUINHBI BOJHBI;
3) mipu pa3HOCTH XO0/a, PaBHOH IeJIOMY Uuciy ¢as;
4) mpu pa3HOCTH XO/a, PaBHOW HEUETHOMY YHCIY JJIUH MOJTYBOJIH.
14. TIpu xakoii pa3HOCTH X0/1a BOZHUKAET Oclla0JIeHue KoyieOaHuii pu HHTep(epeHnn?
1) npu pazHOCTH X0/1a, paBHOM 1IeJIOMY YHCITY JJIUH MOJIYBOJIH;
2) mpH pa3HOCTH X0/1a, PAaBHOI HEYETHOMY YHUCITY JIJIUH MOJIYBOJIH;
3) npu pa3HOCTH X0J1a MEHBIIE JJINHBI BOJIHBI;
4) npu pa3HOCTH X0/1a, PaBHON YeTHOMY 4HCcITy (a3.
15. Kakoe ¢pusnueckoe sBICHUE OTHOCUTCS K TU(PPAKIUN BOJTH?
1) siBneHNe HaJIO)KEHUS BOJIH, B PE3YyJIbTaTe YEro MOJIy4aeTcsl ONpeesieHHas KapTHHAa MaKCUMYMOB
U MUHHMYMOB;
2) siBneHue orudaHus BOJIHAMU MPENSITCTBUS;
3) paznoxkeHue Oenoro CBeTa Ha COCTABIISIFOIINE 1IBETA;
4) siBeHUE OCNA0JICHHS CBETOBBIX BOJIH MPU PACIPOCTPAHEHUH B CPEJIC.
16. I[Ipu kKakOM YCIIOBUM MOKHO HaOM0aaTh AU(paKiuo BoaH?
1) ecnu ayivHA BOJTHBI BO MHOT'O Pa3 MEHBIIIE pa3MepoB IpeaMera?
2) ecnu JUTMHA BOJIHBI paBHA YETHOMY YHCITY aMILUIUTY/ KOJIeOaHUM;
3) ecnu AJIMHA BOJIHBI COM3MEpPHMa C JIMHEWHBIMH pa3MepaMHu MpeIMeTa;
4) ecnu ¢a3za koneOaHUI HENPEPHIBHO U3MEHSETCS.
17. Kakoe siBJIeHHE CBUICTEIBCTBYET O TOM, YTO CBET MPECTABISAET COOOM AIEKTPOMArHUTHBIE
BOJIHBI?
1) unrepdepeHus cBera;
2) nudpaxiysi CBETOBBIX U 3JEKTPOMATrHUTHBIX BOJIH;
3) morJolieHue cBeTa Npu paclpoCTPaHEHUU B CPEJIE;



4) cKOpOCTh PACIPOCTPAHEHUS CBETA U 3JIEKTPOMArHUTHBIX BOJIH B BaKyyMe.
18. CKOIBKO JUIMH BOJH MOHOXPOMATHYECKOTO CBETa C 4YacTOTOM Kojebanuii v =5-10"T1
YIOXKUTCS HA MyTH JuinHOW 1 =1.2Mm B Bakyyme?

1)2; 2)10; 3)500; 4)2-10°
19. YUro mpoucxXoauT C Jy4oM OeJIoro CBETa MpU MPOXOXKICHUU Yepe3 TPEXI'PAaHHYIO CTEKIISTHHYIO
pU3MYy, €CIM MOKa3aTelb MPEeTOMIICHUS TPU3MbI OOJIbIIIE MTOKA3aTeNs MPEJIOMIICHUS OKpY Karolei
cpenbl?
1) JIyd cMemiaetcs BBIXOS U3 IPU3MbI B HAIIPABICHUH MapajlieIbHOM HauyalbHOMY;
2) Jly4d oTknoHsieTCs;
3) Jly4 oTKJIOHSETCS K BEpIIMHE MPU3MBI U IIPU ATOM pasjiaraeTcs Ha [[BETHBIC MTyUKH;
4) JIy4 OTKJIOHSETCS] K OCHOBAHUIO IIPU3MBI U TIPH 3TOM Pa3JiaraeTcs Ha [BETHBIC MyYKH.
20. Kakue ¢usnueckue sBICHUS MPOUCXOAAT C JIydoM O€lIoro cBeTa IMpHU MPOXOXKIACHUU uepe3
CTEKJIIHHYIO TPEXTPAHHYIO MPU3MY?
1) unrepdepennuus;
2) nudpaxuys 1 IperoMIICHHE,
3) mpenoMIIeHUE U TUCTIEPCHUS;
4) uaTepdepeHys U AUGPaKIHSL.
21. JIyun Kakoro MOHOXPOMATHYECKOTO CBETa UMEIOT HAUOOIIBIIYIO JUIMHY BOJIHBI?
1) puoneroBsie;  2) opaHxkeBble; 3) 3e€leHble;  4) KpacHBIE.
22. JIyun Kakoro MOHOXPOMATHYECKOTO CBETa UMEIOT HAauOOJIBIIYIO YaCTOTYy KoJeOaHun?
1) 3enensle;  2) cuHue; 3) KpacHble;  4) OpaH)KEBbIE.
23. Yto ompenenseT BET Jiydya ¢ TOYKU 3PEHUS BOJTHOBOW MPUPOJIbI cBeTa?
1) ammutyna Konebanuit; 2) CKOpOCTh PaclpOCTPAaHEHHUS BOJIHBL
3) daza xoneGaHmii BOJHBI; 4) IJWHA BOJHBI, S5) 9acTOTa BOJHBI.
24. Ilo kakoMy 3aKOHY PaccenBarOTCsl CBETOBbIE JTy4u B aTMocgepe?

1 1
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25. B ueM COCTOUT pazInine MeX1y €CTECTBEHHBIM U MOJISIPU30BAaHHBIM CBETOM?
1) B CKOPOCTH pacrpoCTpaHEHHsI CBETOBO BOJIHBI,
2) B TUIOCKOCTH KOJeOaHMIA HANpsSHKEHHOCTEH SJEKTPUYECKUX W MArHUTHBIX BEKTOPOB CBETOBOMU
BOJIHBI;
3) B MOTJIOIIEHUHU CBETOBOI BOJIHBI BEIIECTBOM;
4) B paccestHMM CBETa MEJIKMMH YaCTUIIAMU U MOJIEKYJIaMH BEILECTBA.
26. Kakue BelecTBa Ha3bIBalOT ONTUYECKN aKTUBHBIMU?
1) KOTOpBIE MOTJIONIAIOT CBET;
2) KOTOpbIe U3MEHSIOT HAIIPABJICHUE PACIIPOCTPAHEHHUSI CBETA;
3) KOTOpBIE BpaIlaoT MJIOCKOCTh MOJSPU3AIIH CBETA;
4) KoTOpBIE pa3iaratoT Oelblii CBET B IBETHOM CIIEKTP.

6. OCHOBBI ATOMHOM U SIAEPHOW ®U3NKH

1. KBanroBas ¢u3nka u3y4yaeT sIBICHUS:

1) npoucxoasuime co CKOPOCTSIMU CPABHUMBIMHU CO CKOPOCTBIO CBETA;

2) MpOUCXOANME B MaKpOMHUpPE, NMPU OOBSICHEHWH KOTOPHIX KiacCH4ecKkas (u3uka HHOTAA
BCTpEYaeT 3aTPyAHEHNUS,

3) mpoucxoAsIIre B MAKPOMHUPE, KOTOPBIE Kilaccuueckasi Gu3nka OObSICHUTH HE MOXKET;

4) npoucxodIre MNPy BEICOKUX JABJIEHUAX U OUYEHb BHICOKUX TeMIEparypax;

5) yka3aHHbIe B TyHKTax 1) u 3).

2. KBanroBast runore3a Ilimanka cocToOUT B TOM, YTO:

1) uznmyyeHue U MOTJIOIICHUE CBETA MPHU BBICOKUX TeMIIepaTypax MPOUCXOTUT HEMPEPHIBHO, a MPH
HU3KUX — TUCKPETHO, T.€. ONPEIEICHHBIMU NOPUHUAMH (KBAHTAMU);

2) u3ny4eHue CBeTa MPOUCXOIUT AUCKPETHO, a MOIJIOIIEHNE — HETIPEPHIBHO;

3) u3JIy4YeHHE U MOIJIOLIEHUE CBETA TPOUCXOAUT IUCKPETHO;



4) uznydeHue M TOTJIOIIEHHE CBETa NPOMCXOTUT TOJBKO MpHU IIepexojie aromMa U3 OJHOTO
CTALlMOHAPHOI'O COCTOSIHUS B IPYroOE€;
5) xBaHT cBeTa ((OTOH) 001aJaeT KaK KOPIYCKYJISIPHBIMHU, TaK U BOTHOBBIMH CBOWCTBAMH.
3. Kak u3MeHuTCs 4acToTa U3JIyYeHHMs], €CIIU SHEPTUI0 KBaHTA yBEJIUUUTCS B 2 pa3a?
1) yBennuutcs B 4 paza; 2) ymeHbLIUTCS 4 pa3a; 3) HE U3MEHUTCS;
4)yBenmuuuTcs B 2 pa3a;  5) YMEHBIIUTCA B 2 pasa.
4. Kakas ¢opmyna onpenenser uMmyibe Gporora?
D) p=mc; 2) p= 3y pls ay p ol
c A c A
5) Bce mpuBeeHHbIE B TyHKTaX 1,2 1 3 pOpMYIIBI ABISIOTCS MPABHILHBIMU.
5. Ot KakMX MapaMeTpoB 3aBUCHUT 3Ha4eHUE (POTOTOKA HACBILIEHUA?
1) ot sHepruu GpoToHa; 2) OT CBETOBOTO MMOTOKA; 3) OT YaCTOTHI 0OIYYArOIIEro CBETa;
4) OoT CBETOBOr0 IMOTOKAa M OT YacTOThl OOJIyHalOLIEro CBeTa; S5) OT CKOPOCTU BBLIETAIOLIMX
AJIEKTPOHOB.

6. YpaBuenue ¢potodddexra npu ycioBuu 3anupanusi JOTOTOKA UMEET BUI:

2
mvo

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

7. Kakue (axTopsl onpeAenstoT KpacHyto rpanuily goroaddexra?

1) sreprus GporoHa; 2) HAMPsHKEHUE MKy aHOJAOM U KaToJIOM; 3) JUIMHA CBETOBOW BOJIHEI;
4) BeleCTBO aHO/a; 5) BEIIECTBO KaTO/a.

8. IIpu ocBeleHNH TUTACTUHBI 3€JICHBIM CBETOM (GoTodddekra HeT. byner mu oH HabIIOaaTHCS TIPU
00Jy4eHHH TOH K€ IIACTUHBI KPaCHBIM CBETOM?

1) ner;

2) na;

3) Oyner, eciii HHTEHCUBHOCTH KPACHOTO CBETa OOJIbIIE, YeM WHTEHCHBHOCTH 3€JICHOTO CBETA;
4) Her, T.K. paboTa BBIX0/Ia JIEKTPOHA U3 TUIACTUHBI OyJIeT elle O0bIie;

5) HeT oTBeTAa.

9. laBnenue, oka3piBaeéMOe Ha Teja AJIEKTPOMArHUTHBIM M3JIy4€HUEM, MOXKHO OOBSICHUTH?

1) TobKO HAa OCHOBE KBAaHTOBOM TEOPUH;

2) TONBKO Ha OCHOBE BOJHOBOU TEOPHH;

3) Ha OCHOBE KBaHTOBOMW U BOJHOBOW TEOPUHU;

4) ucronb3ys A pa3iINdHbIX TN Pa3HbIe TEOPUU;

5) BOBHUKHOBEHHEM MEXaHMUYECKHX CHJI 33 CUET DJIEKTPOMArHUTHOTO MOJIS.

10. OnrHaKoOBO K AaBJIEHUE, OKa3bIBAEMOE CBETOM, Ha YEPHYIO WIIA OENTyI0 TOBEPXHOCTb.

1) onnHakoBo;

2) Ha 6enyro MOBEPXHOCThH JIaBJICHHE CBETa OOJIBIIIE;

3) Ha YepHYIO MMOBEPXHOCTH JIaBJICHUsSI CBETa OOJIBIIIE;

4) pe3ynbTaT 3aBUCUT OT JJIMHBI CBETOBOU BOJIHBI, MAIAIOICH HAa ATU MOBEPXHOCTH;

5) pe3ynbTaT 3aBUCHUT OT YHEPTUHU (POTOHOB.

11. Kakue cBoiicTBa cBeta moareepxkaaet dpdext Komnrona?

1) addextr Komnrona He gaeT BOZMOKHOCTH JIeJaTh BHIBOJIBI O CBOMCTBAaxX CBETA;

2) BOJIHOBBIE CBOMCTBA CBETA;

3) KBaHTOBO-BOJIHOBBIE CBOWCTBA CBETA;

4) KBaHTOBBIE CBOMCTBA CBETA,

5) Ha ocHoBe 3¢ dexTa KomnToHa MOXKHO czenaTh, BBIBOJ, YTO CBET CIOCOOEH paclpoCTPaHsIThCs
TOJIKO B a0COJFOTHO YIPYTUX CPEAax.

12. B xakoM citydae SHEprHsi aToMa BOJIOpojia OOJIbIe: KOTAa JIEKTPOH HAXOIUTCS Ha YAaJIeHHON
OT siipa OpOUTE WM Ha caMoi OIU3KOM K spy?

1) Ha ymaneHHOH OT siipa opOuTe;

2) Ha camMoi OJIM3KOM K siIpy OpOuTE;

3) sHeprusi aToMa OJIMHAKOBA B 000WX CITyJasx;



4) aToM BoOJOpOJa MMEET HauOOJBIIYI0O SHEPrHI0 B MOMEHT Iepexojaa C ONM3Koi OpOWMTHI Ha
yIaJeHHYIO;

5) Her oTBeTA.

13. Ha kakyro cTalMoHapHyl0 OpOMUTY MEPEXOAUT 3JEKTPOH B aTOME BOJOPOJA MPHU HCIYCKaHHUU
BUJIUMBIX JIy4eii?

1) co BTOpO# Ha NEPBYIO;

2) ¢ mo00i1 Ha IEPBYIO;

3) ¢ mepBoii Ha M00OYIO;

4) c mo0o# Ha TPETHIO;

5) ¢ nroboit Ha BTOPYIO.

14. Mmeercst a1 CBS3b MEXAY 4acTOTOM OOpalieHHs dJEKTPOHAa BOKPYT AApa aroMa BOJAOpOAa U
YaCTOTOM €ro u3ay4eHus?

1) umeercs;

2) HE UMEeTCH;

3) umMeeTcs, eciu 4acToTa oOpaIieHus IEKTPOHA MHOTO OOJIbIIIE YAaCTOThI U3TyUCHUS;

4) umeercss TOJBKO JUIsI  OpOUT, paAMYChl KOTOPBIX  YIOBIETBOPSIOT  COOTHOIICHHUIO:

muor =n h
e n n 272_ >
5) mMeeTcsi, eClii 9acToTa 0OpaIIeHus SJIEKTPOHA MHOTO MEHBIIIE YaCTOThHI H3ITyYCHHS.
15. CkonbKO KBAaHTOB C Pa3jMYHON PHEpruer MOKET UCIYCKAaTb aTOM BOJOpOJA IMpH Mepexoie
AJIEKTPOHA C TPEThEN OPOUTHI Ha MEPBYIO?
1) oguH KBaHT, 2) IBa KBaHTAa; 3) TPHW KBaHTA; 4) 4eThIpe KBAHTA; S5) MATh KBAaHTOB.
16. Cornacno rumnotese ne bpoins:
1) TONBKO BIIEKTPOHBI O0JIAAAIOT HAPSIY C KOPIYCKYJISIPHBIMU TaK)X€ U BOJTHOBBIMU CBOMCTBAMU;
2) TOIBKO (HOTOHBI 00JIAAAIOT KaK KOPITYCKYIISIPHBIMH, TaK U BOJTHOBBIMU CBOWCTBAMH;
3) YaCTHUIIBI HE MOTYT 06JIa1aTh BOIHOBBIME CBOWCTBAMH, €CITH HX pa3Mepsl mpeBbimatoT 107 m;
4) mobast yactuiia 06J1a1aeT HapsIAy C KOPIMYCKYJISIPHBIME, TAKKE U BOJIHOBBIMU CBONCTBAMU;
5) BOJIHBI F000 MPUPOABI 00JIaJAI0T, B TOM WM MHOW CTETIEHU, KOPIYCKYISIPHBIMUA CBOMCTBAMH.

. h
17. I3 cooTHOIIEHHS HEONPENEIEHHOCTEH Ul KOOPAMHAT U MMITYJIbCOB (HarmpuMmep, Ax-Ap > Py
T

) clienyer:
1) ecnmu MUKpOYACTHIIA HAXOAUTCS B COCTOSIHMHM C JOCTaTOYHO TOYHBIM 3HAUYEHHWEM KOOPJUHATHI

(AX—)O), TO COOTBCTCTBYIOIIAad MNPOCKOUA €€ HUMIIYJIbCa B 3TOM COCTOSIHHU OKa3bIBACTCs

COBEPIIIEHO HEOTPEICIICHHO (Apx - oo) , 1 HA000pOT;

2) MUKpOYACTHIIA HAaXOIHWTCS B COCTOSHHH, KOTJa HH €€ KOOPJMHATY, HU COOTBETCTBYIOIIYIO
MPOEKIUIO €€ UMITYJIbCA TOYHO ONPECTUTh HEeNlb3s;

3) eciay MHKpOYACTHIIA HAXOTUTCS B COCTOSTHUH C TOYHBIM 3HAYEHUEM KOOPIMHATHI, TO U 3HAUYCHHUE
COOTBETCTBYIOIIEH MPOEKIIMH €€ UMITYJIbCA B 3TOM COCTOSIHUU MOYXHO TOYHO OTPE/IEINTh;

4) 9to yacTuIa 00JIaaeT OJJHOBPEMEHHO KOPITYCKYJISIPHBIMU M BOJTHOBBIMHU CBOHCTBaMU;

5) 4TO YacTHUIla HE MOXKET OJJTHOBPEMEHHO 00J1a/1aTh KOPITYCKYJISPHBIMHU U BOTHOBBIMU CBOMCTBAMH.
18. ®usuyeckuit cMpIca BOIHOBOW (GYHKUMHU (i - QYHKIMM), OMHMCHIBAIOIIEH COCTOSIHME YaCTHIIbI
COCTOUT B TOM YTO:

1) 3HaueHne BOJIHOBOH ()YHKIIMM PaBHO BEPOSTHOCTH HAXOXKICHUS YACTHIBI B DJIEMEHTE 00BeMa
dV B MOMEHT BpEMEHH ¢ .

2) BOMHOBasE (PYHKIUSI ONpEAENseT TOJO0KEHWE YacTUII B TMPOCTPAHCTBE B JAHHBIA MOMEHT
BPEMEHH 1 .

3) xBaapaT MOJyJIsl BOJHOBOW (DYHKIIMU PaBEH OTHOILEHHUIO BEPOATHOCTH HAXOXKJICHHS YaCTHUIIBI B
MayioM oobeme dV K 3TOMy 00beMy (IJIOTHOCTHh BEPOSITHOCTH);

4) 3Has BOJHOBYIO (DYHKIIMIO, MOXHO OMNpPEICTUTh TPACKTOPHIO IBI)KEHUS YacTUIBI B
IPOCTPAHCTBE;



5) HET oTBeTA.
19. Kakoe u3 yrBepxaeHuUi siBsieTcsl BepHbIM. Y paBHeHue Llpenunrepa

(Az//+2ﬁ—n;(E—u)y/:0j:

1) cTporo moka3bIBaeTCs MATEMAaTUYECKUMHU METOJIAMU;

2) uMeeT peryispHOe pelIeHHe MU JI00BIX 3HAUCHUAX MapameTpa E (IMOJHON SHEPTUU YacTHUIIbI);
3) UCTIONB3YIOTCS TOJIBKO ISl PEIICHUS 3a/ladil 00 SHEPreTUYEeCKUX YPOBHSX JJICKTPOHA B aTOME
BOJIOPO/IA;

4) mOCTYyNHPYETCS TaK ke, KaK B KJIJACCUYECKON MEXaHUKE MOCTYIUpyeTcs BTOpoi 3akoH HeroToHa.
20. Kakoe u3 NMpuBENECHHBIX YTBEPXKACHHUHN sBIsAeTCS HEBEpPHBIM. COOCTBEHHBIM MEXaHWYECKHUMA

MOMEHT UMITyJbca (CuH) L 3nekTpoHa:

1) BBenen s oObsicHenus: onbIToB LllTepHa u ['eprnaxa mo pacieruieHUIo y3KOro Mmydka aTOMOB
BOJIOPO/Ia B CUJIBHO HEOJHOPOIHOM MarHUTHOM II0JIE;

2) 3TO BHYTPEHHEE HEOTHEMIIEMOE CBOMCTBO 3JIEKTPOHA, MOJOOHO €ro 3apsaay U Macce;

3) KBaHTOBas BEJIMYMHA, HE UMEIOIAs KJIIACCUUECKOT0 aHAJIora;

4) xBaHTyetcs 10 3aKoHy L, =7, fs(s + 1) , TIle § - CHHHOBOE KBAHTOBOE YHCIIO;

5) ecTb BeMYMHA CKAJISIpHAsL.
21. YTBepxaeHUE: «B OJHOM M TOM K€ aTOME€ HEe MOXeT ObITh 0ojiee OJHOI0 3JIEKTPOHA C
OJIMHAKOBBIM Ha0OPOM UYETBIPEX KBAaHTOBBIX UUCEN 1, |, m, U m » npencrasiser cooon?
1) Bropoii noctynar bopa;  2) npunuun Ilaynu;  3)runoresy ae bpoiins;
4) runotesy Ilnanka; 5) npUHLIMIT HEPA3IMYUMOCTH TOXKIECTBEHHBIX YaCTHULI.
22. SInpo aTOMOB Y U30TOIIOB OJJHOT'O U TOTO Y€ 3JIEMEHTA coepkar?
1) oauMHAKOBOE YKMCIIO HEMTPOHOB, HO PA3JIMYHOE YHCIIO IPOTOHOB;
2) 0IMHAKOBOE YKCJIO IPOTOHOB, HO PA3IMYHOE YHCIIO HEUTPOHOB;
3) KOJIMYECTBO HEUTPOHOB PAaBHO KOJUYECTBY MPOTOHOB;
4) oAMHAKOBOE YHCJIO JIEKTPOHOB;
5) pa3aMyHOE YHCIIO 3JIEKTPOHOB.
23. Kakue yTBepkK/I€HHUS Ul SHEPTUU CBSI3U Spa ABISIOTCS BEPHBIMU?
a) PHEprusl CBS3U sApa paBHA TOM SHEPruM, KOTOpas BbAEISETCS NpU 0Opa3oBaHUU sijpa U3
OTJIENbHBIX YACTHII;
0) sHeprusi CBSI3U fAApa — OSTO HHEpPrus, HeoOXoaumasl Ul TOJIHOTO paclIeIIeHHs sjpa Ha
OTJIeJIaHHbIE YaCTHUIIb! (HYKJIOHBI);
B) DHEPIrUs CBS3M si/ipa paBHA TON SHEPTUH, KOTOpast MOTJIOIIAETCs IPU CUHTE3€ SAApa.
1) TonpKO yTBEpXKJEHUE a); 2) TOIBKO yTBEpKIAeHHE 0); 3) TOJIBKO YTBEPKJIEHUE B);
4) yrBepxkneHus a) u 0); 5) yrBepxkAeHHUS O) U B);
24. ledekt Macchl siapa 3T0:
1) BenM4MHA Pa3HOCTH CYMM MAacC BCeX HYKJIOHOB M 00Pa30BaHHOIO U3 HUX aTOMHOTO S]Ipa;
2) OTHOULIEHHE MEXIy CyMMapHON Maccoil HyKJIOHOB, HE CBS3aHHBIX MEXIY COOOH, 1 cyMMapHOI
Maccoil Tex e HYKJIOHOB, CBSI3aHHBIX MEXJly COOOM B siipe aToMa;
3) BenMuMHA, HA KOTOPYIO BO3pacTaeT Macca BCeX HYKJIOHOB IpH 0Opa30BaHWU U3 HUX aTOMHOTO
AApa,
4) pa3HOCTb MEXIy CyYMMapHOM Maccoil HEWTPOHOB UM CyYMMapHOM Maccoil MPOTOHOB,
coJiepKaluxcs B IpE;
5) pacuieruieHue sapa Ha OTAENbHbIE HYKJIOHBI.
25. Kakast 13 npuBeeHHbBIX (POPMYIT OMMCHIBAET OCHOBHOM 3aKOH PaJHOAKTUBHOTO pacmnaaa’?
n n=ny-e ™M oy J=0e ™ 3 N=Npet 4 7 =1%2; 5)
2

a=AN,-e”

26. Kakoii 3apsi1 MMEIOT ¢ — 4acTUla, 3 —4YacTulla U y —U3aydeHue?



1) o —dacTuna — MOJNOXKWUTENbHBIA; [ —4YacTUIla — OTPHULATENbHBIA; y —H3Iy4eHUE HE HMeeT
3apsiia;

2) a—uacTulia — OTPULATENbHbIN; [ —4acTULa — IOJIOKUTEIbHBIN; ) —U3Iy4eHUE HE HMMEET
3apsia;

3) o—vactTuma — HE UMEeT 3apsja; [ —uacTulla — OTPULIATENbHBINA; y —HU3JIy4€HUE -
MOJIOXKUTEIbHBIN;

4) a— wyacTMLa — TOJOXHUTENbHBIM; [ —uvacTUla — HE HUMEEeT 3apaja; Jy — HU3JIydeHue -

OTPULATEIIbHbIN;
5) o — yactuna — NOJNOXKUTENbHBIN; [ — YacTULa U y —U3Iy4EHHE - HE UMEET 3apsia;

27. Kakue siiepHbI€ NPOLIECCHI IPUBOJAT K CTPYKTYPHOM MEPECTPOIKE A1ep aTOMOB, a Kakue HeT?
1) a—, B — pacnaj He U3MEHSIIOT COCTaB S1pa, ¥ — U3IyYEHHE — U3MEHSET;

2) a—pacnan ¥ y —U3IydeHHE U3MEHSIOT COCTaB siApa; 3 — pacnaj HerT;
3) B —pacnagu y—U3IydeHHE U3MEHSIOT COCTaB S1pa; & — pacnaj HeT;
4) a—, [ — pacmaj U3MEHSIOT COCTaB S/pa, ¥ — U3Iy4YEeHHUE — HET;

5) a—, B— pacnan U y — U3ITyYEHUE U3MEHSIOT COCTAB AIpa;

28. Kakue peakiuu Ha3bIBalOTCA AAEPHBIMU?

1) peakuuu, Ipyu KOTOPBIX SAPO HOMJIOIIAIOT SHEPTHIO;

2) peakuuu, Npu KOTOPHIX PO UCIYCKAIOT SHEPTHUIO;

3) npeBpalleHns: aTOMHBIX sJep [IPU B3aUMOJEHCTBUU UX C 3JIEMEHTAPHBIMU YaCTULIAMU WIIH JIPYT
C ApyroMm,

4) BepHBI Bce OMpeieNieHus JaHHbIE B MyHKTax 1-3;

5) cpenu NaHHBIX ONpeAEeHU HET BEPHOTO.

29. ]l npoTeKaHus YIpaBiIsieMOH siIepHOH LIeMHON peakluu HeoOXOAUMO, YTOObI KO PUIIMEHT
Pa3MHOKEHUS HEUTPOHOB OBLI:

1) 6onpmie 1; 2) paen 1; 3) menbiie 1; 4) mensiue 10;

KO3 (UIMEHT pa3MHOXEHUS HEUTPOHOB MOXKET MPUHUMATh JTH000€ 3HaUCHHUE.

30. SnepHble peakUuu CHHTE3a JIETKUX SJEP aTOMOB HAa3bIBAIOTCA TEPMOSACPHBIMH, IIOTOMY YTO
OHH BO3MOXHBI:

IIPU HU3KUX TEMIEPATYPax;

TIPH BRICOKHX TeMmepaTypax (mopsxka 10° - 10° K);

IpU CBEpXHMU3KHUX Temreparypax (nmopsaaka 0,01 — 0,1 K);

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

IpU TeMIlepaTypax, yKa3aHHBIX B yHKTax 2) u 4).

4. METOJIUYECKHUE MATEPHUAJIbI, OINPEJEJSAIONIAE ITPOIEJYPbI
OIIEHUBAHHUSA 3HAHMM, VYMEHWUH, HABBIKOB MW (WIN) OINBITA
JESATEJBHOCTH, XAPAKTEPU3YIOINX 3TAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIUI

Jlekuu OLEHUBAIOTCA MO IOCEIaeMOCTH, AKTUBHOCTH, YMEHMIO BBIJCIUTH TJIABHYIO
MBICJIb.

JlaGoparopHble 3aHATHSA OLIEHUBAIOTCA IO CAMOCTOSATEIBHOCTH BBIMOJIHEHUS pPaOOTHI,
IPaMOTHOCTH B 0(OPMIIEHUH, TPABUIBHOCTH BBITTOJIHEHHS.

CaMocrosiTenbHasi paboTa OIEHMBAETCSI MO KauecTBY M KOJMYECTBY BBIOJHEHHBIX
JIOMAIIIHUX WIM KOHTPOJBHBIX PadOT, IPaMOTHOCTU B O()OPMIIEHUH, TPABUIBHOCTH BBITIOJIHEHHUS.

[IpomexyTouHas aTTecTanus MPoOBOIUTCS B popMe 3aueTa U 3K3aMeHa.

Jlnst monmy4yeHus 3adeTa M dK3aMeHa CTYAEHT OYHOH (OopMbI 0OyUEHHS JOJDKEH B TeUCHHE
ceMecTpa aKTUBHO MOCEHIAaTh JEKIUU U MPUHUMATh ydacThe B 00CYK/I€HUU BOMPOCOB KacAIOIIUXCs
M3Yy4aeMOI TEMBbI, BBIIOJHUTH U 3aIUTUTh OTUYETHI 110 IPAKTUYECKUM 3aHITHUSIM.



Jlist IoTydeHus 3a4eTa U dK3aMeHa CTYACHT 3a0YHON (OpMbI 00ydeHUs OJDKEH HalucaTh
KOHTPOJIbHYIO PabOTy, aKTUBHO MOCEIATh JEKIUN U IPUHUMATh y4acTUe B 0OCYXIEHUHU BOIIPOCOB
KACAOUIUXCS U3y4aeMOM TEMBI, BBIIIOJIHUTD U 3aIUTUTL OTYETHI 110 IIPAKTUYECKUM 3aHATHSIM.

Kputepun oueHku 3adera M 3K3aMEHa MOTYT OBbITh IOJY4YEHbI B TECTOBOW (opMme:
KOJIMYECTBO  OaJJIOB WM  YIOBJIETBOPUTEIBHO, XOpOWIO, OTIAMYHO. s  modydeHus
COOTBETCTBYIOILLIEH OLICHKM Ha 3a4€Te U DK3aMEHE 110 KypCY MCIOJIb3YETCsl HAKOIIUTEbHAs CUCTEMA
0anbHO-PEHTHHIOBOM pabOThI CTYACHTOB. VITOroBasi OLleHKa CKIIQABIBACTCS M3 CYMMbI OaJIOB HIIU
OLIEHOK, IOJIyYE€HHBIX 10 BCEM pa3lielaM Kypca U CyMMbl OajUIOB IOJYYEHHOM Ha 3aueTe U
JK3aMEHE.

Tabnuna 4.1 - Kpurepuu OLIeHKH ypOBHS 3HAHUM CTYJEHTOB C MCIOJIb30BAaHUEM TECTa Ha
3a4yeTe WM SK3aMeHe M0 Y4eOHOM AMCHUIIIMHE

OueHka XapaKTepuUCTUKKN OTBETA CTYAEHTa
OTAnyHo 86-100 % npaBWIbHbIX OTBETOB
Xopowo 71-85 %
YaosnetsopuTesibHO 51-70%
HeyposnetsoputensHo MeHee 51 %

OneHka  «3a4T€HO»  COOTBETCTBYET  KPUTEpUSAM  OLIGHOK  OT  «OTIMYHO»  JI0
«YAOBIIETBOPUTEIIBHOY.

OreHKa «HE 3a4TE€HOY» COOTBETCTBYET KPUTEPHUIO OLIEHKHU «HE YIO0BJIETBOPUTEIBHON.

KonuuectBo 0amioB M OLEHKAa HEYJOBJIETBOPUTEILHO, YAOBIETBOPUTENIBHO, XOPOIIO,
OTJIMYHO ONPEIENAIOTCS MPOrPAMMHBIMU CPEJICTBAMU 110 KOJUYECTBY IPaBHIIBHBIX OTBETOB K
KOJIMYECTBY C1y4yailHO BEIOpAHHBIX BOIIPOCOB.

Kpurepun onieHHBaHNs KOMIIETEHIIUH CIEAYIOLIHE:

1. OtBeThl MMEIOT TMOJIHBIE pelieHHusl (C NpaBWIBHBIM OTBeToM). MX copepxaHue
CBUJIETEJILCTBYET 00 YBEpEHHBIX 3HAaHMAX OOydaromerocs M O €ro YMEHHMH pelaTh
npodeccuoHanbHbIE 3a/1a4M, OLIEHUBAETCs B 5 0aioB (OTJIMYHO);

2. bonee 75 % OTBETOB MMEIOT TMOJHBIE pelIeHUs (C NpaBWIBHBIM OTBeTOM). X
COJIEp’)KaHUE CBMJIETENBCTBYET O JOCTATOUHBIX 3HAHUSAX OOYYalOUIErocss M €ro yMEHHH pellaTh
npodeccuoHaIbHbIe 3a/1a4l — 4 Oaia (XopoILo);

3. He menee 50 % OTBETOB MMEIOT IOJIHbIE pelleHUs (C MpaBWIbHBIM OTBEeTOM). UXx
COJIepKaHUE CBUJETEIbCTBYET OO0 YAOBJIETBOPUTENBHBIX 3HAHUAX OOydaroumerocs M O €ro
OTpaHMYEHHOM YMEHHUHU pellaTh MNpoQecCHOHANbHbIE 3aJaul, COOTBETCTBYIOUIME €ro Oymayuiei
KBaJMpuKanuu — 3 6aia (yI0BIETBOPUTENBHO);

4. Menee 50 % OTBETOB MMEIOT pEUIEHMs] C TMPaBUIBHBIM OTBeTOM. WX conepikaHue
CBUJIETEJILCTBYET O CJIa0BbIX 3HAHMAX OOydaromerocs HM O €ro He YMEHHUU pelaTh
npodeCCHOHANIbHBIC 3a/1a4u — 2 Oaiyia (HeyJOBICTBOPUTEIHHO).



