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1 NIEPEYEHb KOMIIETEHUIM C YKASAHUEM 3TAIIOB UX ®OPMUPOBAHUS B IIPOLIECCE OCBOEHMSI
OBPA30OBATEJBHOM TPOTPAMMBI

B pesyabrare ocsoenns OINOIT Gakanaspuata 10 HanpasieHuio o0ydenus 35.03.06 Arpontikerepus, 00yHarOIIHICS TOIKEH OBIAJETh
CJICYIOIMMH pe3yIbTaTaMy 00ydeHus 110 AuciuIumHe «Du3ukay.

Tabumua 1.1 — TpeGoBaHus K pe3ysbraTaM OCBOCHHS AHCLUIIIHHBI

2. OIUCAHME IIOK.

DOPMUPOBAHUS, OMUCAHUE INIKAJI ONEHUBAHUSA

TEJIEN U KPUTEPUEB OUEHUBAHUSI KOMIIETEHIIUAI HA PA3JIMYHBIX ITATIAX UX

Ta6auua 2.1 — [Tokasare/n 1 KPUTEPHH OIPEICICHHS yPOBHS CHOPMUPOBAHHOCTH KOMIICTCHIIHIT (HHTErPUPOBAHHAS OLCHKA YPOBHS
cOpMHPOBAHHOCTH HHAHKATOPOB JIOCTHIKCHHUSI KOMIICTCHIIHIT)

3HAHUI OCHOBHBIX 3aKOHOB

MaTeMaTHYeCKHX "
€CTECTBEHHBIX ~ HayK ¢
TIPUMEHCHUEM
HH(OPMALOHHBIX
TEXHOJIOTHit

00111enpohecCHOHANBHBIX
JWCLMIUINH, — HEOOXOMMMBIX
JUISl PellieHHs TUIOBBIX 3ajay
B 001aCTH arpOMHKCHEPUH

Kox wu nammeHoBanue | Kom 1 HammeHoBanue | [lepeueHb IuIaHUPYEMBIX Pe3yJIbTaTOB O0y4EHHS MO AUCIUILIHHE
KOMITETEHIHU MHAMKATOpa JOCTHXKEHHUS

KOMIIETEHIIMH
OIIK-1. Crnocoben pemars | OIK-1.1: JlemoncTpupyert | 3nams: GpyHnaMeHTaIbHbIC 3aKOHBI (DU3HUKH, B T.4. QH3UUECKHE OCHOBBI MEXaHHUKH,
THIIOBBIC 3a/la4yl | 3HAHUE OCHOBHBIX 3aKOHOB | MOJICKYJIAPHOH (DU3MKH U TEPMOJIMHAMHUKH, SJICKTPHYCCTBA M MArHETH3Ma, ONTHKH,
npod)ecCHOHABHOI MaTeMaTH4eCKHX, ATOMHOIA, SIIEPHON (H3MKI
JEATENIbHOCTH HAa OCHOBE | €CTECTBEHHOHAYYHbIX u | Ymems: JleMOHCTPUPOBATh 3HAHUS (YHIAMCHTAIBHBIX 3aKOHOB (M3UKH, B T.4.

(usuyeckue OCHOBBI MEXAHHMKHM, MOJCKY/SIPDHOH (U3MKH ¥ TEPMOAMHAMUKH,
3JEKTPHYECTBA M MArHETH3Ma, ONTHKH, aTOMHOH, SIEpHOH (M3MKH Ui peleHus
CTaHJAapTHBIX 3ajad B COOTBETCTBHHM C HANPABJICHHOCTBIO NpPO(ECCHOHANBHOM
JIeSTEIHOCTH

Bnademp: HaBblkamu IEeMOHCTPUPOBATH (HYHIAMCHTAIbHBIC 3aKOHBI (U3HKH, B T.4.
(du3nyecKHe OCHOBBI MEXaHHKH, MOJICKYISAPHOH (M3MKH M  TEPMOJMHAMHKH,
JNeKTpHYECTBA M  MArHeTM3Ma, ONTHKH, AaTOMHOH, slepHOH  Qu3uku B
1poheCCHOHANBHOI ACSTEIBHOCTH

OIIK-1.2:Vcnons3yer 3HaHHS
OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKHX n
€CTCCTBEHHBIX HayK s
pelenys CTaHAapTHBIX 3a1a4
B arpOMHKCHEPUN

3name: Kak uMCHoOnb30BaTh 3HAHME OCHOBHBIX 3aKOHOB (DM3MKH JUIS PEIICHHS
CTaH/IaPTHBIX 3a/1a4 B aTPOMHKEHEPUU

Ymems: Vcnonp3oBaTh 3HAHHS —OCHOBHBIX
CTaH/apTHBIX 3a/1a4 B arPOMHIKEHEPUN
Bnaoemp: HaBbIKAMH HCIOJIB30BAHUS 3HAHMH OCHOBHBIX 3aKOHOB (PM3HKH ISt
p CTaH/IAPTHBIX 33/1a4 B arPOUHKEHEPHU

3aKOHOB d)PBPlKPl Jd perieHus

Koz u naumenoBanne IInanupyembie OueHka ypoBHst cHOPMUPOBAHHOCTH
MHJIMKaTopa Pe3yNIbTaThl
JIOCTHKEHHSA o0ydeHHs HEY/IOBJIETBOPHTEIIbH YJOBIETBOPUTEILHO X0poro OTIIHYHO
KOMIICTCHLIHH o
OIIK-1.1: 3name: Vposens 3HaHuii | YpoBeHb 3HaHuit | YpoBeHb 3HaHUil | YpoBeHb 3HAHUIT
JemoncTpupyeT 3HaHuE | QyHAAMEHTAIbHbIC | (yHIAMEHTAIBHBIX (yHnamMeHTaIBHBIX (yHnamMeHTaNBHBIX (yHIaMEHTAIBHBIX
OCHOBHBIX 3aKOHOB | 3aKOHBI ()M3HKH, B | 3aKOHOB (U3HKK | 3aKOHOB ~ MHHHMAJIBHO | 3aKOHOB (busHKK | pU3HYECKHX 3aKOHOB
MaTeMaTHYECKUX, T.4.  (U3HUECKHE | HIXKE MHHHMAJIBHBIX | JOMYCTHUMBIH JUISl | COOTBETCTBYET B obbeme
©CTCCTBCHHOHAYYHBIX M | OCHOBBI MEXaHUKH, | TpeOOBaHHIT pelieHust CTaHJAPTHBIX | IPOrpaMMe HOATOTOBKE, | COOTBETCTBYIOIEM
00u1enpoheCCHOHANBHBI | MOJICKYISIPHON HEOOXOAMMBIX  JUIsl | 3a/1ad, JOMYLIEHO MHOIO | JOMYIIEHO  HECKONBKO | MPOrpaMme
X JWCLIMIUINH, | (GU3HKH M | pelieHust HerpyObIX OIIHOOK. HerpyObIX ook, TIOJIrOTOBKE, 6e3
HEOOXOMMBIX JUISl | TEPMOJIMHAMHKH, CTaHIAPTHBIX 3aj1ad, OIIHOOK.
pelenus TUIOBBIX | JICKTPUYECTBA U | UMEIH MECTO IpyOble
3a1au B obnactu | MarLerusma, OIINOKH.
arpoOMHIKCHEPUH OITHKH, aTOMHOH,
sLACpHON (HH3HKH
Ymems: Ilpu pemennn TIponemonctpuposanubl | IIpoaemoncrpuposanusl | Ilponemoncrpuposan
HCMOHCTPMPOEQTL CTaH/IapTHBIX 3a/1a4 € OCHOBHBIC YMCHUS € BCC OCHOBHBIC YMCHHUS bl BCC OCHOBHBIC
3HaHMs He HCTIONIB30BaTh HCTIOJIb30BaHUsS YMEHHUs
(yHIaMeHTaNbHBIX | POJEMOHCTPUPOBAH | (hyHIAMEHTaJIbHbIC (byHnaMeHTaIbHBIX MCIIOJIB30BAHUS
3aKOHOB (PU3MKH, B | bl OCHOBHBIC YMCHHS | 3aKOHBI (QU3HKU P 3aKOHOB (DH3UKM P (yHIaMEHTAITBHBIX

T.4.  (u3MIecKue
OCHOBbI MEXaHHKH,
MOJIEKYIApHON

usukn "
TEPMO/IMHAMUKH,
JIEKTpHYECTBA

HCIMOJIb30BaTh 3aKOHBI
u3uKH, UMeTH
MecTo rpyobie
omuOKH.

PElIEHHH CTaHIapTHBIX
3a/1au. 3ajaHus
BBITIOJIHEHBI, HO HE B
MOJTHOM 0OBeEMe.

peLIEeHUH CTaHJaPTHBIX
3a/1a4 UMEJIH MECTO
HerpyObie OmHOKH

(usnuecKux 3aKOHOB
TIPU peLICHUH
HECTaHJapTHBIX
3ana4. 3agaun
peteHs! 63 omudoK
B MOJIHOM 00beMe




ArpOUHKCHEPHH MECTO rpy0ble | HerpyObIX OMIHOOK. HECKOJIBKO ~ HErpyObIX | MOArOTOBKH 6e3
OIHOKH. omnbox omHOoK.
Ymems: Tlpu pemienny | Ymeer HCIIONBb30BaTh | YMEET — MCHOJIb30BaTh | YMEET HCIHOJIb30BaTh
Hcnons3oBarh CTaHJapTHBIX  3aj1ay | 3HaAHMS OCHOBHBIX | 3HAHHS OCHOBHBIX | 3HAHHS OCHOBHBIX
3HAHMS OCHOBHBIX | HE YMEET | 3aKOHOB ¢usnku, | 3akoHoB  Gu3MKM U | 3aKOHOB (DH3UKK UL
3aKOHOB d)MSVlKM HUCNONb30BaTh 3HAHUE | JIOMYILICHO MHOIO | pCLICHUs CTAHJAPTHBIX | PELICHUA
ISt PCIICHHS | OCHOBHBIX ~ 3aKOHOB | HErpyOBIX OIIHOOK. 3a1a4. Jlonymensl | CTaHIAPTHBIX — 3a/1a4.
CTaH/IaPTHBIX (bu3nKH, UMeeT MecTo oTlenbHBIC  HerpyObie | 3ajaun pemieHsl Ge3
3aja4 B | rpyObie OmmOKu. omuoKHu. omMbOK B HOJIHOM
ArpOUHKCHEPHH obbeme
Bnaoems: He Biazeer | imeercs MunuManbhbiil | merotcs 6Gasospie | OGnagaeT HaBBIKAMH
HaBBIKAMHI HaBBIKAMH Habop HABBIKOB | HABBIKM  NPUMCHCHHS | HCIIOJIb30BaHUS
HUCMIOJIb30BAHUA HUCIMOJIb30BaHUS TIPUMCHEHUSA 3HAHUN | 3HAHUI OCHOBHBIX | 3HAHHI OCHOBHBIX
3HAHUH OCHOBHBIX | 3HAHMil OCHOBHBIX | OCHOBHBIX 3aKOHOB | 3aKOHOB  (DM3MKM U | 3AKOHOB (DM3HKH ISt
3aKOHOB  (M3MKM | 3aKOHOB (M3HKM I | GM3MKH JUIA PEUICHHS | PEICHHS CTAHJAPTHBIX | PEIICHUS
JUIs peIICHHS | perieHHs CTaHJapTHBIX 3aJa4 B | 3aja4 B | CTAaHIAPTHBIX 3a1a4 B
CTaHJapTHBIX CTaHJApTHBIX 3a1a4 B | arPOMHIKEHEPHH, arpoOMHIKEHEPUH, aArpoOMHIKEHEPUH.
3a/1a4 B | arpOMHKEHEPHH, JIOMyIIEHO MHOTO | JIONyIIEHO ~ HECKOJBKO | 3ajaum pemieHbl Oe3
arpoMHXCHepUH HMENH MecTO IpyObie | HerpyObIX OMIHOOK. HerpyObIX OIHOOK. OIIHMOOK M HEJI0UETOB.

OIHOKH.

MarHeTusma,

OITHKH, ATOMHOI,

ANepHOH  PU3MKH

JUIs peIIeH s

CTaH/apTHBIX

3a/1a4 B

COOTBETCTBHH  C

HaIpPaBJICHHOCTBIO

1poheCCHOHATBHO

1 IEATEILHOCTH

Bnaoemy: HaBBIKAMHU TIpu pemennn HMmeercst MEHUMaIbHBIH | FIMetoTcst 6a30Bbie

HaBBIKAMHI JIEMOHCTPHPOBATh CTaH/IAPTHBIX 33/[a4 He | HAOOp HaBBIKOB HABBIKH IPUMCHCHUS

JIEMOHCTPHPOBATh | (hyHIAMCHTAJIBHBIC NPOJAEMOHCTPUPOBAHHBI | IPUMEHEHHS (yHIaMEHTAIBHBIX

(dyHIaMeHTaNbHBIC | 3aKOHBI (PU3HKH, B X HaBBIKH (yHnameHTaNBHBIX 3aKOHOB (PM3UKH [PH

3aKOHBI (PM3MKH, B | T.4. pU3HUECKHC HCTIOJIB30BaHUS 3aKOHOB (PM3HKH JUIS pelieHHH

T.4.  (U3MUECKHE | OCHOBBI MEXaHHKH, (yHaMeHTaIBHBIX pelIeHHs CTAHIAPTHBIX | CTAHJAPTHBIX 3a/1a4 C

OCHOBBI MEXQHHKH, | MOJCKYISIPHOK (u3nuecknx 3aKoHOB 3a/1a4. 3a1a4u PELICHBI C | HEKOTOPBIMU

MOJICKYISIPHON usnku u HMEJIH MECTO rpyObIe HEKOTOPBIMH HEJ0YEeTaMU

Dusnxn M | TEPMOJIMHAMHUKH, OIINOKH. HeJIoueTaMH.

TEPMOIMHAMUKH, 9JIEKTPHYECTBA H

DNCKTpUYECTBA M | MArieTu3Ma, OrnTHKH,

MarHeTusma, ATOMHOII, SAepHOI

ONTHKH, aTOMHOH, | HU3NKH B

s7epHON (U3MKK B | MPOECCHOHAIBHOI

npoeCCHOHANBHO | ACATEIBHOCTH

1 IEATEILHOCTH
OIIK -1.2: Hcnons3yer | 3nams: Kak | Yposens 3HaHUA | YPOBEHb 3HaHHi | YpoBeHb 3HaHUi | YpoBeHb 3HaHMH
3HaHUA OCHOBHBIX | MCIIOJIb30BaTh 3aKOHOB ~ OCHOBHBIX | OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB | OCHOBHBIX  3aKOHOB
3aKOHOB 3HAHUEC OCHOBHBIX | 3aKOHOB ANEKTPUYECTBA U | DJICKTpUYECTBA U | DJICKTPUYECTBA n
MaTEMAaTUYCCKUX U | 3aKOHOB d)MSVlKM JNEKTPUYECTBA U | DJICKTPOMAarHeTusma ANEKTPOMArHeTu3ma B | DJIEKTpOMAarHeTusMa B
©CTECTBEHHBIX HAYK JUIA | IS peIIeHHs | HIEKTPOMATHETH3Ma | MHHHUMAJIbHO obbeme oObemMe
pelleHus  CTaHJapTHBIX | CTaHIaPTHBIX HMKE MMHMMAJbHBIX | JOMYCTUMBI, COOTBETCTBYIOIIEM COOTBETCTBYHOIMM
3a/1a4 B arPOUHIKCHEPHH | 3314 B | TpeOOBaHMIl  MMENH | JIOIYLICHO MHOIO | IIPOrpamMMe MOArOTOBKE | IIporpamMmme




OrnrcaHue MKaibl OLICHUBAHMS:

1. Onenka {HeyJLTOBJAETBODPDHUTEAbHOY»? CTAaBHUTC 4
CTYyOIEeHrTy, H e OBJAageBIIEeMY HHU O HHUM u 3
31€eMEeHTOB KOMIOEeTEeHNHH, T.€. 00HAaAapPYXKRHUBIIEMY
cyumec TBeHHBE NONpoOeJgb B B3HAaHHWUHU OCHOBHOTO
NPOTrpPaMMHOT O MaTepwHuadJga m o JHUCUUIJUHE,
JONYyCTHBIIE MY OPpPUHIMUIOHUAJD HBL € omu 6 K U onpu
NpPUMEHEHHUHU TeOoOpeTHUIYeCKHUX 3HaAaHUH, KOTODPEHE
He MO3BOJASIT €My ODOAOJAXHTDL OOYyJYeHHE HJAH
NPUCTYNOHUTH K NpakKTHYIECKOIH f1esTTeaAbHOCTH
60e3 NJONOJMHHUTEAIbBHOHNW NMOATrOTOBKMH O JaHHOIH
AUCUUINJUHE.

2. Onenka KyITOBJAEeETBOPHUTEJAbHO» CTaBHUTECSH
CTYyOIEeHTy, OBJMJAageBIEeMY 3T €eMeHTaMHu
KOMIEeTeHIHUH 3HAaTHhL, T. €. NPOSABUBIIEMY
3HaHUS OCHOBHOTIO INpPOTrpPaMMHOTIO MaTepHadJJ a
No JAHCUUNONJHUHEe B OObBemMe, HeOOXOAHUMOM JAJs5
nmocJaepgylimero oO6ydYyeHUH u npepxcToOosdue i
NpaxKTHIECKOH nessTeaAbHOCTH, 3HAaKOMOMY c
OCHOBHOH PeKOoOMEeHOTOBaHHOH ATUuTepaTypodH,
JONYyCTHUBIIE MY HeTOYHOCTH B OTBETEe Ha
3 K3aMeHe, H O B OCHOBHOM o6 ajgawueMy
HeOoOOXOAUMBMHU 3 HaAaHUAMHU JJAd9 HUX yCTpPpPaHEHUS
mpu KODDEeKTHDOBEK e co CTODOHE
3K3aMeHaTODa.

3 Ome HK a <X opomoy CTaBUTCSH CTynLeHTY,
OBJAameBIEeMY 3JeMeHTaMu KOMIOE T TEeHIHUH
3HaAaTHBY u yMeThb, NpPOSITBUBIIEMY mMoJ HOe
3HaHUSEe NPpPOTrpPaMMHOT O MaTepHuadJda m o
AUCUUINJHHE, OCBOHBIIE MY OCHOBHYIO
DEeKOMEHJJOBAaHHY IO THUTEeparTypy,
obHaAapyXHUBIHIeMYy CTaOHMJAbHBHNH XapaKTep 3HaHUH
u yMeHHH u cnmocobOGHOMY K U X
caMOCTOSTeAbHOMY INDUMEHEHHI U OOHOBJEHHI
B X 01 e nmocJagepgylmero oOydyeHUSH u
NPpPakKTHUYEeCKOHN A esdATeNAbHOCTH.

4. Omenxka OTAHMYHOY CTaBUTCSH CTyYyILeHTy,
OBJAge€eBIIEeMY 3T €eMeHTaMHu KOMIOET TEeHIHUH

3HAaTHB, {yMeThb» U {BJaajmgerThb,

B

w 32 60 =3 02
U 2 = 0T oo

NpOSTBUBIIE MY

€ecCTOPOHHUE u rayo6okKmue 3 HaHUSH
OrpaMMHOT O MaTepuadda m o JUCUHUINJUHE
BOUBIUIE MY OCHOBHYII " NONOJHHUTEJADb HYIO
TepaTypy, oOoOHAaAapPyXKUBIIEeMY TBODYECKHE
oOocoBGHOCTH B MOHUMAaHUH, U3JOXEeHUH u
AaKTHYECKOM UHCIMNOJAb30BaAaHUHU Yy CBO®EHHBH X
aHui.

5. Ouenska 3auTeHOY
KPDHUTEDHSAM o1 eHOK oT
Yy 10BJAE€TBODHUTEJbHOD

6. Onmenka He 3a4YTeHOY»? COOTBETCTBY® €T

KPHUTEpPpHUW Ol € HKH <<H€y[[OBJ[€TBODI/IT6J[bHO.

COOTBETCTBYE€ET
CoTaud9IHOY 0

3. TUMMOBBIE KOHTPOJIBHBIE 3AJIAHUSI WUJIX UHBIE MATEPHAJIBI,
HEOBXOJMMBIE JJIsI OLIEHKM 3HAHMIA, YMEHWI, HABBIKOB M (HJIH)
OIIBITA AESITEJIBHOCTU, XAPAKTEPU3YIOLIUX DTAIlIbBI ®OPMUPOBAHUSA
KOMINETEHLUI B MNPOLECCE OCBOEHUA OBPA30BATEJIbHOIN
MIMPOI'PAMMBI
Tabnuua 3.1 — TunoBble KOHTPOJIbHBIC 33JaHKs COOTHECEHHBIC C MHIMKATOPAMH JTOCTIHIKCHHUS
KOMIIETEHIINH

NeNo 3apanuii (Bonpocos, OUIIETOB,
TECTOB U IIp.) JJIsl OLIEHKH PE3yIIbTaTOB
00ydeHNS IO COOTHECECHHOMY
WHJMKATOPY JOCTHKCHHSI KOMITCTCHIIUH

I/IHI[I/IKaTOp JOCTHKCHHUSA KOMIICTCHIINHN

OIIK-1.1: JleMoHCTpHpYeT 3HAaHHE OCHOBHBIX | MexaHMKa: Bonpocsl — 6,9,12,21,25,26

3aKOHOB MaTeMaTH4ecKuX, | TepMoaHaAMHUKa M MOJIeKynspHas Qu3nka:
€CTECTBEHHOHAYYHBIX u | Bonpocs! — 2-5,10,13,21

oOrienpodeccnoHanbHbIX JUCLHUIUIHH, | DICKTPOMAarHEeTH3M: BOIPOCHI: BONPOCHI —
HEOOXOIMMBIX /IS PElIeHMs] THUMOBBIX 3a1a4 B | 1,14,15,21,22

0011aCTH arpoUHXEHEPUU DJIEKTPOMATHUTHBIC KOJICOAHUSI M BOJIHBL:
Bonpocsl — 1,12

OnTHka: Bonpocsl — 2,14,15,19

OIIK-1.2: Hcnonp3yer 3HaHHS OCHOBHBIX | MexaHuka: 3amaun — 2,5-8,11,12

3aKOHOB MAaTeMaTHYECKUX W ECTECTBEHHBIX | TepMOIMHAMEKA W MOJEKyJspHas (u3MKa:
HayK JUId peLlIeHHs CTaHAApTHBIX 3a7ad B | 3ajxaud — 1, 5,6,7

arpOMHKCHEPUH DnekrpomarseTusM: 3amaun — 1 —3,10—13
DIEKTPOMAarHUTHBIC KOJICOAHUS M BOJIHBL:
3amaud — 5,9,16 — 19

OnTuka: 3amaun — 1,2,4,7, 8

OCHOBBI ATOMHOI1 U JIepHO# HU3UKH: 331a49H -
1,2

3.2. Bonpoch! 1J151 CAMOKOHTPOJIsI U NOATOTOBKH K IPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHUKA (1 kypc, 2 cemecTp)

1. ®usuka u ee CBA3b C APYTHMH CIICLUATBEHOCTSIMH.

2. Kunemaruka, ee ocHOBHbIE OHATHsI. CpeHssl 1 MTHOBEHHAs! CKOPOCTH U YCKOPEHUSI.

3. HopmanbHOe M TaHTCHIMAIBHOE YCKOPCHUS W ONHCAHUE C MX MOMOIIBIO JIPyrHe BHIBI
JIBHIKEHMSI.

4. BpamarenpHoe ABMXEHHE. YTIOBas CKOPOCTh M YIJIOBOE YycKopeHHe. CBS3p MEXIy
JIMHEHHBIMA U YTJIOBBIMHU BEITMYMHAMU.

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

6. 3akoHsl Hprorona.

7. 3aMKHyTas MeXxaHMYecKasl CUCTeMa. 3aKOH COXPaHEHMS UMITYJIbCA.

8. Ientp macc.

9. JluHaMuKa BpalIaTebHOTO ABMXXECHUS. MOMEHT CHIIBI.

10. Mowment unepiuu. Teopema Ll teitnepa.




11. MomeHT ummyIbca.

12. OcHOBHOE ypaBHEHHE AMHAMUKH BPaIATEIbHOTO JBHXKEHUS. 3aKOH COXPAHEHHs MOMEHTa
UMITYJIbCA.

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

14. DOueprus n padora. PaGoTa npu nmocrynarenbHoM ABMKeHHH. Pabora mpu BpamareabHOM
JIBMXKEHHU.

15. Kunernyeckas sHeprus.

16. Teopema 0 KHHETHUECKON SHEPTUH.

17. Teopema Kenura.

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

19. IloreHuunansHas 3Heprus AeHOPMUPOBAHHOIN IPYKHUHEL

20. I'paBUTaniOHHAsI IOTEHIMAIbHAS SHEPIUS.

21. 3aKoH coOXpaHEHUs] MEXaHUYECKOH SHEPryu.

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

23. Iloctynarsl —creuuanbHOil Teopun orTHocutenbHocTu. [IpeoOpasoBanms — JlopeHua.
CnenctBus npeobpa3oBanus JlopeHia.

24. DaeMeHTbI peIATUBUCTCKOM TUHAMUKU. B3auMocBsa3bp MeX Iy sHEprueil u Maccoil.

25. 3axoH BcemupHoro tarorenus. Bec. HeBecomocTs.

26. 3akonsl Kennepa.

27. HckyccTBeHHbIe CIyTHUKH 3emiu. Kocmuueckue ckopocTu.

28. PeakTuBHOE JBIXKEHUE. YpaBHEeHUEe Melepckoro.

29. 3apauu [{nonkoBcKoro.

30. AGCOIOTHO YIPYroe 1 abCOIIOTHO HEYNPYroe CTOIKHOBEHHUS.

31. Cuna tpenus. Tpenue nokos. TpeHue ckonbxeHUe

2. TEPMOJUHAMMUKA U MOJIEKYJISIPHASI ®U3UKA (1 kypc, 2 cemecTp).

1. OcHoBbl MonekysipHO# dusuku. Atom. Temmeparypa.

2. UWpeanpuplii ra3. 3axkonsl boims-Mapuorra, Ieii-Jlioccaka, Illapna. VYpaBuenue
Menneneesa — Knaneiipona.

OCHOBHbIE YpaBHEHUsI MOJIEKYJISIPHO-KHUHETHUECKON TEOPHH.

duznueckuil cMbIca TeMnepaTtypsl. Unceno ABoraapo. 3akon JlansToHa.

PaBHOMEpHOE pacnpeeneHne SHePruHu Mo CTENEHsIM CBOOOIbI MOJICKYJI.

BHyTpeHHSs SHEPTHS CUCTEMBI.

IMpoueccel nepenoca: auddys3us, BHyTpeHHEE TPEHHE, TEIUIONPOBOAHOCTb.

. CrarucTnueckue 3aKkoHbl. Pacrpezenenue Monekyll N0 CKOPOCTAM. 3aKOH pacIpesieneH s
Makcsenna.

9. HMsmepenue ckopocreit Mosekyin. Onsit LlTepHa.

10. 3akon pacnpenenenust bonbimana. Uucno ABoraznpo. 3akoH pacmpezaeneHusi MakcBesia-
Boabimana.

11. bapomerpuueckas ¢popmyia.

12. Jnuna cBoGomHoro mpobera mosekyn. Kosdduiuents: muddysuu, BHyTpEeHHETO TPEHHS,
TEMJIONPOBOJHOCTH.

13. Temnno u pabora. 1 3aKOH TEPMOIMHAMHKH.

14. Pabota pacumpeHus rasa.

15. M3zoxopuueckuit mpouecc. M3o6apuueckuii nponecc. Ypasnenue P. Maiiepa.

16. M3orepmuueckuii npouecc.

17. Anmabatuyeckuii nmpouecc. Ypasuenue [lyaccona.

18. IMomuTHyeckue mporecc.

19. PaBHOBecHbIE 1 HEpaBHOBECHBIE Tpolecchl. OOpaTUMbIC U HEOOPATUMBIE TPOLECCHI.

20. KpyroBsie npoueccsl.

21. IMuxn Kapno. KIT/] nukia Kapho.
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22. JlBurarenb BHyTPEHHET0 cropanusi. X0olIoAWIbHUKU. HarpeBaTenbHbIe HACOCHI.

23. 1 3akOH TepMOJMHAMHUKHY.

24. DHTpONHMS U TEPMOIMHAMUYECKAs BEPOSITHOCTb.

25. BpluuciaeHue SHTPONUH ISl PA3IUUHBIX IPOLIECCOB.

26. PeanbHbIN Ta3bI.

27. Teoperndeckue NU30TEPMbI PEATBHOTO rasa.

28. DKcnepuMeHTaJbHbIE H30TE€PMBbl peajbHOro rasa. IlepecwlmieHHBIi map W meperperas
SKUJIKOCTb.

29. BHyTpeHH:S dHEprus peajbHoro rasa.

30. Dddexr dxoyns-Tomcona. CxxmkeHue rasa.

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

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

2. HanpspkeHHOCTh 3JEKTPUYECKOro IO (TOYEYHBIM 3apsill, HPOBOMHHK, OECKOHEYHas
IUIOCKOCT, cepa). [IpHHIMI CYepHO3ULUH IEKTPHISCKHX HOJICH.

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

4. Pabota, coBepiiaeMasi Ipy IEPEMENICHUH 3JIEKTPUYECKOTO 3apsiia B AJIEKTPOCTATHYECKOM
nose. [ToTeHnnan 31eKTpocTaTH4eCcKOro MmoJs.

5. CBs3b MEX/ly IOTEHIMAJIIOM U HAIMPSHKEHHOCTHI0. DKBUIIOTEHI[HAJILHBIE TOBEPXHOCTH.

6. VpeanbHble IPOBOJHHUKHY B JIEKTPUUECKOM I10JI€. DICKTPHUIECKAs 3aIINTA.

7. DnexkTpuueckas €MKOCTb yeOUHEHHOro mnpoBogHuKa. KonnpeHcaropel. EmxocTb
KOHZIEHCATOPOB.

8. DHeprust 3apsHKEHHOTO TPOBOJHMKA M JHEPrUs KOHJEHcaropa. [lmoTHocTh 3Heprum
NEKTPUYECKOTO OIS,

9. JIMPNMeKTpUKH B 3JEKTpHYeckoM moje. [loispHble ¥ HENOJSIpHBIE AMAICKTPHKH.
[Monstpu3anust TUIIEKTPHKOB.

10. CBoOonubie u cBsi3aHHbIE 3apsibl. OTHOCHTENbHAS AUIJICKTPUYECKas MPOHULAEMOCTh U
JTUBJIEKTPUYECcKast BOCHPUMMYHUBOCTD BEIIECTBA. DJICKTPETHI.

11. Cernerosnexkrpuku. Ilbe3oanekrpuueckuii  3pdexkr.  DHeprus  MNOIIPU30BAHHOTO
JIOJIEKTPUKA.

12. DOnexrpuyeckuii Tok. Cuna Toka. I110THOCTB TOKA.

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

14. OO606uieHHsIi 3akoH OMma [uist yuacTka unenu. 3akoH Oma Juist yuactka uenu. 3akoH Oma jist
3aMKHYTOH LIETH.

15. 3akon Oma B auddepennuanproit popme. 3akon xoyns-Jlenna. 3akon [Ixoynsa-Jlenna B
nuddepeHnuanbHOM hopme.

16. Passersnennsle uenu. IIpasuna Kupxroda.

17. KoHTakTHast pa3HOCTh NOTEHIMAIOB. TepmoanekTpuaeckue siaerns. Tepmo D/1C.

18. 3akonsl anexrponuza dapanes. DnexTpuueckas IPOBOAUMOCTD )KUIKOCTEH.

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

20. MarunutHoe noje. JINHUM MarHUTHOM MHIYKLUH.

21. 3axon Ammnepa.

22. MarauTHOe 1oJje IIOCTOSTHHOTO ToKa. 3akoH bno-Casapa-Jlamnaca.

23. MarauTtHoe noJje NpsMOJIMHEHHOro MPOBOJAHUKA C TOKOM, KPYTOBOT'O TOKa, COJICHOUA.

24. Cuna B3aMMOJECHCTBHS IBYX NPSIMOJINHEHHBIX IIPOBOJTHUKOB 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. Dddexr Xomna.

4. QJIEKTPOMAI'HETHU3M. KOJIEGAHHUA U BOJIHBI (2 xype, 1 cemectp).



DJeKTpOMarHUTHas UHYKIHS.

OJeKTPUYECKHil TOK B BUTKE, IBIKYLIEMCS B OJHOPOJHOM MAarHUTHOM I1OJIE.

SIBneHHe CaMOMHIYKLIUH.

Tok B 1enu npu ee 3aMblKaHUU U Pa3MbIKAaHHUH.

Bzanmuas nanykiums. TparchopmaTop.

OHeprus MarHUTHOTO MOJIS EKTPUUECKOTO TOKA.

MarHuTHbIE MOMEHTHI JIEKTPOHOB M aTOMOB. ATOM B MarHUTHOM mojie. Teopema Jlapmopa.
JluaMarHeTHKU B OJJHOPOJHOM MarHUTHOM IOJIE.

9. IlapamarHeTHKH B OJHOPOAHOM MarHUTHOM IIOJIE.

10. MarnuTHOe 1oJje B BELIECTBE.

11. ®eppomarHeTusm.

12. VYpaBuenus MaxkcBenia.

13. I'apMoHnueckue KoneOaTenbHbIE ABIDKCHUE (yHpyras HpYxKHHA, (QU3NUCCKHIl MasTHHK,
MaTEeMaTH4eCKUH MasTHHK).

14. CnoxeHre rapMOHHYECKUX KOJeOaHNUil, HAIIPABJICHHBIX BJIOJIb OAHOM MPSIMOIA.

15. CnoxxeHue B3aMMHO IEPHEHAUKYIISIPHBIX KOJIeOaHU.

16. 3aryxaroriue KoueOaHusI.

17. BoiHYyK/IeHHBIC KOJIeOaHUsI.

18. KonebarenbHblil KOHTYP.

19. Hesaryxaromiue 37eKTpOMarHUTHbIC KOJIEOaHUs.

20. 3aryxaromine JIeKTPOMarHuTHhIE KoJieOaHusl.

21. BbIHyX/EHHbIE IEKTPOMarHUTHbIE KOJIeOaHUsS

22. BonHOBbIe mpoleccsl B ympyroit cpezae. IIpononbHbie U momnepedHbie BodHBL. CKOPOCTb
pacnupocTpaHEeHHUs! YIPYrux BOJH.

23. YpaBHeHnue Oerymeil BonHbl. DHeprus BoiHbl. JuddepeHunansnoe ypaBHEHHE BOTHOBOTO
JIBUKEHHS.

24. DnekTpoMarHUTHBIE BOJIHBI. HeKoTOpbIE CBOMCTBA AIEKTPOMArHUTHBIX BOJIH.

25. H3nyueHue 31eKTpOMarHUTHBIX BOJIH.

26. Ilkana 31eKTPOMAarHUTHBIX BOJIH.

PXNIN AW

5. OIITUKA.(2 xype, 2 cemecTp)

1. BosiHOBas U KBaHTOBAasi TEOPHsI CBETA.

2. 3akoHBl OTpakeHUs M HpenomieHus cBera. 3akoH CHemmyca. [lomHoe BHyTpeHHee
OTpa)K€HUE CBETA.

I'eomerpuueckast onTHka.

Onruyeckue npubopsl: pepakToMeTp, BOJIOKOHHAs ONTHKA, CTEKIISIHHAS [IPU3Ma.

Tonkue nua3el. MUKpOCKOI.

HnTepdepenuus cera. MHTephepeHIuys cBeTa i KOTepeHTHOCT.

. CnocoObl HaOmoaeHus uHTepdepeHumn cBera: omblT [OHra, Omsepkama @peHens,
ounpuzma Openens.

8. HHrepdepeHnys cBeTa B TOHKHX IUICHKAX.

9. MHurepdepomerpsl. [IpocBeTiieHNnE ONTHKH.

10. Judpaxuns ceera. [Ipuniun I'oitrenca-dpenens.

11. Merox 30u @penens.

12. udpakunonnas pemerka. udpakiys peHTTCHOBCKUX JTy4eH.

13. Ilonsrue o romorpaduu.

14. Tlonspu3zauus ceera. EcrecTBeHHBII 1 MONSAPU30BaHHBIM cBET. 3aKoH Maroca.

15. Tlonsipuzarust mpu OTpaskeHUH U MpesioMiIeHud. 3akoH bproctepa.

16. Ilomapusanst 1pu  JIBOWHOM nyuenpenomiienus.  MckyccTBeHHOe — ABOHHOE
JTy4enpenoMIICHHE.

17. Bpamienue miockocTy nojsipusanuu. EcrecTBeHHOe BpalieHue.

18. Jlucnepcus cera. HopmanbHas u aHOMallbHAs JUCTIEPCHU.
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19. Tornowenue ceera. 3akon byrepa-Jlambepra. 3akon byrepa-Jlambepra-beepa.
20. PaccesHue cBera. 3akoH Panes.
21. Cxkopoctsb cBeta. OnbiT @u3zo. OnbiT MaiikenabcoHa.

6. OCHOBBI ATOMHO¥ U SIIEPHOM ®U3UKU (2 Kypce, 2 cemecTp)

1. TemnoBoe u3nydeHne. AGCOMIOTHO YepHOe Teno. 3akoHbl Kupxroda, Credana-bonpumana
u Buna. OnTuyeckasi TupoMeTpHsL.

2. ®opwmyna Panes-/Ixunca. @opmyna Buna. ['mnoresa cBetoBbix kBaHTOB. @opmyia [lnanka.
3. ®otoaddext. OcHoBHBIE 3aK0HBI poTOdhdekTa. YpaBHeHHe DitHuITeiiHAa. POTOAIEMEHTHI U
UX MPUMCHEHHE.

4. Hmnynsc dporona. Jlapnenue ceera. Dddexr Komnrona. Onsit bote.

5. Cnextpsl aTOMOB BozopoJa. JlnHeiiuateie, monocaTsle, CIJIOMIHbIE CIIEKTPHI.

6. Mogemu crpoenus aroma. Onbitel Pesepdopna. Ioctynatsr bopa. O6bsicHEHHE CIIEKTPOB
aToMa BOJOpOJa.

7. KopnyckynsipHo-BosiHOBass ~ mpupozna  cBera.  KopmycKyJasipHO-BOJHOBas — Ipupoja
MarepuanbHbIX yacTull. Bonusl ne bpoitns. [nuna BonHsl ae bpoiins.

8. VYpasuenue Llpenunrepa. CTaTUCTHUECKOE TOJIKOBAaHUE BOJIH A€ bpoiins.

9. CooTHolIeHUe HeonpeaeneHHocTel [ elizeHOepra.

10. MukpouacTMia B OJHOMEpPHOH  NOTeHLUUanbHOW siMe. KBaHTOBaHume  sHepruu
MUKpPOYACTHIIBI.

11. Atom Bogopoza. KBantoBsie uncna no teopuu Illpeaunrepa.

12. Cnun anexrpona. [Ipunuun 3anpera Ilaymu.

13. Onucanue cOCTOSHUSL aTOMOB C IOMOIIbIO KBAaHTOBBIX uuceln. [lepuoanmueckas cucrema
aneMeHToB MeHeneesa.

14. Mopzenu KBaHTOBOH (GU3HMKH TBEPIOTO Tea. THIBI KPUCTAIMYECKUX PEIIETOK.

15. Toustre o ¢ononax. TemmoeMkocTs KpucTasioB. 3akoH romnonra u Iltu. TemnoeMkocTs
KPHCTAJUIOB IIPY HU3KUX U BBICOKHX TEMIIEPaTypax.

16. DnemeHTbl, 30HHON TeOpHH. DHEpPreTUYECKUe 30HbI B KpucTaiie. BanenrtHas, 3anpemnieHnas
1 cBOOOJIHBIE 30HBI B KPUCTAJLIE.

17. 3anonHeHUe 30HHBIX YPOBHEH B MeTaIaX, MOIYIIPOBOJIHUKAX U AUAIEKTPHKAX IPH Pa3HbIX
TeMmIeparypax.

18. KoHTakTHas pa3HOCTh NOTEHLIUAJIOB. Y CIIEXH COBPEMEHHOMH MOIYIIPOBOAHUKOBON TEXHUKH.
19. TlonsTHe 0 COOCTBEHHOMN M IPUMECHOMN MPOBOAMMOCTH IOJIYIIPOBOJAHHKOB.

20. CoctaB u cTpoeHHE aTOMHOTO siipa. HykioHsl, 3apsa, pasMep M macca aTOMHOIO sjpa.
Maccosoe u 3apsiioBoe uncia. [Ipupona saepHbix cui. JledexT Macchl M S3HEPrHs CBA3H sAAep.
21. PagnoakTuBHOCTB. BUIbI pasloakTHBHOIO pacnana u uslydeHuil (a—, f—,y —HU3MEHEeHus
aTomHoro sipa). [locrosiHHas 1 nepuoa nosypacrnasa.

22. SnepHble peakUMM M 3aKOHBl coxpaHeHus. Peakuus neneHus snpa. llemHas peakuus
nenenust. [lousiTue o siAepHOI SHEpreTUKe.

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

24. DneMeHTapHBIE YaCTHLBI U UX KilacCH(DUKaIHs.

3.3. BapuaHTsl 32124 1151 HHIUBUAYAIBHOIO 32/IaHHSI M CAMOCTOSITEJIbHOI PadoThbI

1. MEXAHHKA (1 kypc, 2 cemecTp)

1. 3aBUCHUMOCTH NpPOMAEHHOrO TEIOM IyTH S OT BpeMeHH t [aércs ypaBHEHUEM
S=A+Bt+Ct*, tne A=3m, B=2wm/c u C=1m/c*. Haiitu cpeanee yckopeHue Tena 3a
MEPBYIO, BTOPYIO, TPETHIO CEKYHBI €r0 JIBHKEHHUSI.

2. Kamens OpouieH B ropuzoHTaibHOM HampasieHud. Yepes 0,5 ¢ mocie Havana JBIKCHUS
YHCIIEHHOE 3HaYeHNE CKOPOCTU KaMHs CTaio B 1,5 pasza Oojble ero Ha4anbHON CKOPOCTH.
Haiiti HauanbHyI0 cKOpOCTh KaMHsl. CONMpOTHBIIEHHE BO3AyXa HE YUUTHIBATh.



10.

11.

12.

13.

Haiitn panuyc Bpamaromero koseca, €CliM HW3BECTHO, YTO JIMHEWHas CKOPOCTh V) TOYKU
nexxamei Ha obone, B 2,5 pasa Oonblie JIMHEHHOH CKOPOCTH V), TOUKH, JIeKalleH Ha 5 cM
OJrKe K ocH KoJteca.

Komneco pamuycom R =0.1M Bpamaercs Tak, 4TO 3aBUCHMOCTH yIJla IIOBOPOTA pajiyca OT
BPEMEHHU JAeTCsl ypaBHEHUEM ¢ = A+ Bt +Ct, tne B= 2pag/cu C= lpaL[/c3 Jnst Touek,
Jexalux Ha o00one Kojeca, HaWTH uepe3 2¢ IOCIe Hayana JBIXKEHMS CIEIyloline
BEIMYMHBL: |)yrIoByI0O CKOpOCTh, 2) JHMHEHHYIO CKOpPOCTb, 3) YIJIOBOE ycKopeHwme, 4)
TaHTeHIMAJIBHOE YCKOPEHNUE, 5) HOPMaIbHOE YCKOPEHHE.

Teno maccoii 0,5 Kr IBHKETCS NPIMOJIMHEHHO, IPUYEM 3aBUCHUMOCTb NPOUJCHHOTO TEIOM
nyra S oT BpeMenu { naércs ypasHeHuem S=A—Bt+Ct*—Df, rne C=5m/c’ u
D =1wm/c’. Haiitn BEJIMUMHY CHJIBI, JEHCTBYIOLIEH Ha TelO B KOHLE NEPBOM CEKyHJIbI
JIBIDKEHHSI.

Teno Becom 49 H ynapsiercst 0 HenmoABMKHOE Teno Maccoi 25 kr. Kunernueckast sHeprust
CHCTEMBI ITHUX IBYX Tell HEMOCPEACTBEHHO Iocie yaapa crtana paBHa 5Jk. Cuutas ymap
LEHTPAITBGHBIM U HEYIPYTHM, HAUTH KHHETHYECKYIO SHEPTHIO TIEPBOT0 Teja A0 yaapa.
Haiitu paboTy, KOTOpPYK HaJ0 COBEpIINThb, YTOOBI CKaTh NpyxuHy Ha 20 cM, eciu
M3BECTHO, YTO CHJIAa IIPOIOPIHOHATbHA Aedopmanuu U mox neiictsueM cuisl B 29,4H
IIpY’KHHA CKMMaeTcs Ha 1cM.

Haiiti 3aBHCHMOCTh YCKOPEHHSI CHJIBI TSDKECTU OT BBICOTHI HaJ MOBEpXHOCTHIO 3emiu. Ha
KaKOH BBICOTE YCKOPEHHE CHJIBI TSDKECTH COCTaBIIET 25% OT YCKOPEHHs CHIIBI TSDKECTH Ha
TIOBEPXHOCTU 3eMIIU.

Ha Gapaban paguycom R=0,5M HamoTaH mIHYp, K KOHI[y KOTOpOro npussi3as rpy3 P;= 98 H.
Haiitn MomeHT mHeprmn GapabaHa, €CIIM M3BECTHO, YTO IPy3 OIMYCKAETCs C YCKOPEHHEM
a=2,04 m/c’.

Menubliii map paguycom R =10 cM Bpaiaercsi co CKOPOCTBIO, COOTBETCTBYHOLIEH vV =2 00/c,
BOKPYI OCH, Hpoxopsiieid uepe3 ero uneHtp. Kakyro paboTy Hajo COBEpLIMTb, YTOOBI
YBEJIHYUTH YIIIOBYIO CKOPOCTh BPALICHUS 1apa BABOE?

MaxoBoe KoJIecO HaYMHAET BPAIaThCs C TIOCTOSHHBIM YIJIOBBIM ycKopeHHueM & = 0.5 paﬂ/c2
u 4epes £ =15c¢ mocne Hayana JABUKEHMS NPUOOPETAET MOMEHT KOJIMYECTBA JBUIKCHUS,

paBrblii L =73.5kr M%/c. HaifTn KHMHETHUECKyI0 SHEPIHIO KOIeca dyepe3 t, =20c¢ mocne

HauaJa BpaleHus.

OnHOPOAHBIH CTEpXKEHb COBEPLIAET Majble KoJueOaHUsl B BEPTUKAIBHOI MIOCKOCTH OKOJIO
TOPU30HTAIBHOM OCH, MPOXOJsILEH yepe3 ero BepxHuil koHeu. J[nuHa crepxus ¢ =0.5m.
Haiitn nepuon kone6aHus CTEPHKHS.

OO6py4 auamerpom 56,5 CM BHCHT Ha TBO3Je, BOMTOM B CTEHY, W COBEpIIACT Malibie
KoJe6aHus B INIOCKOCTH MapalulelibHol cTeHe. HaliTu nepuos 9Tux KoneGaHuid.

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

L.

2.
3.

Haiitn maccy ceprucroro rasa (SO,), 3aHuMatomero o6séM 251 ipu Temneparype 27 °C u
naByieHud 760 MM pT. CT.

HaiitTi mioTHOCTH BOIOpOIa IPH TEMIIepaType 15°C u naBiennn B 730 MM pT.CT.

HaifTi 9nCIIO MOJEKYN BOZOpOAA B leM’, ecni aBieHme paBHO 200MM PT.CT., a CPEIHAL
KBaJpaTH4Hasi CKOPOCTb €r0 MOJICKYJ IPH JaHHBIX yCIOBHAX paBHa 2400 m/c.

Uemy paBHa HEprus TEIIOBOro ABIKeHHs 20 © KUCIOpoAa MpH TeMIepaType 10°C? Kaxkas
4acTh 3TOI SHEPTrUH MPUXOJUTCS HA JOJIO MOCTYNATEIFHOTrO IBIDKCHUS M Kakas 4acTh Ha
JI0JIIO BpalaTeabHOro?

Heo6xomumo cxats 107M° Bosmyxa 10 06béMa B 2-10°M°. Kak BBIrofHEE €ro CKMMATH:
anuabaTHYeCKn MM H30TEPMUIECKU?

WpneanbHas TteruoBas MammHa paboraer no uukiny Kapuo. Ilpu stom 80% Teruia,
[IOJIy9aeMoOro  OT HarpeBaTreisi, nepenaércs XoIoAwiabHUKY. KommdecTBo —Tema,

mojlydaeMoro ot HarpeBateis, paBHo 1,5 kkan. Haiitu: 1) K.IIJ. uwmkma, 2) pabory,
COBEPLICHHYIO ITPH IIOJHOM LIUKIIE.

WneansHas xonmoquibHas MalluHa, paboraromias mo obparHomy numkiny Kapro, nepenaer
TEIJIO OT XOJIOAWJIBHHMKA C BOJOW NIpU TemIeparype 0°C KUIATUIBHUKY C BOAOH mpH
TeMnepaTypelOOOC. Kakoe xomm4ecTBO BOIBI HYXKHO 3aMOPO3HUThH B XOJIOJMIBHUKE, YTOOBI
MPEeBpaTHTh B apl Kr BOJbI B KUITTUIIBHUKE?

Haiitu wu3MeHeHusi SHTPONMHU TpH mepexoae 8 T kuciopoga oT obdvéma B 10 1m mpu
temmeparype 80° C k 06bémy B 40 1 ipu Temmeparype 300°C.

HaiiT ¥3MeHEeHHUs! SHTPOMUK NPU M300apudeckoM paciupennu 8 r reaus ot V=10 1 go
o0béMa V=25 1.

. Kakyro Temneparypy umerot 3,51 Kuciaoposa, 3aHuMaromero oobsém 90 oM’ IIPY 1aBJICHUH B

28 atm.? 'a3 paccmatpuBath Kak 1) maeanbHbIi, 2) peaabHbIN.

3. QJIEKTPUYECTBO (2 kypc, 1 cemecTp)

1.

2.

10.

12.

Bo ckonbko pa3 cmia HBIOTOHOBCKOTO INPHUTSDKEHHS MEXKIY ABYMsI IPOTOHAMHU MEHBIIE
CHJIBI UX KYJIOHOBCKOT'O OTTJKHUBaHUA? 3apsia NPOTOHA YUCICHHO PABEH 3aps/y dJIEKTPOHA.
JIBa OIMHAKOBBIX METAUIMYECKUX 3apsDKEHHBIX miapuka BecoM 1,96 H xaxnapii HaxomuTes
Ha HEKOTOPOM PACCTOSIHUM APYT OT Apyra. Haiitu 3apsy mapukoB, ecim M3BECTHO, YTO HA
9TOM PACCTOSIHMM UX JJIEKTPOCTATHYECKas SHEPIUsi B MUJUIMOH pa3 OOJblIe MX B3aUMHOM
IpaBUTAIlMOHHOMN SHEPTHH.

PaccTosgnue Mmexay OByMs TOYEUHBIMHU 3apslaMHu ¢, =75-10°Kn u 9, =-14.7-10°Kn

paBHO 5 cMm. HaiiTu HanpspKeHHOCTb SJIEKTPUYECKOTO IOJIS B TOYKE, HaxoJsiieiics Ha
PacCTOSHUU 3 CM OT IOJIOXKUTEIILHOTO 3apsifia U 4 CM OT OTPULIATENBHOTO 3apsa.
Onpesie/iuTh HANPSKEHHOCTb  DJIEKTPMUYECKOro Mojis Ha pacctosHuu  2-10° com or
OJJHOBAJICHTHOT'O HOHA. 3apsi/l HOHA CUUTATh TOYCUHBIM.

B mIOCKOM TOPH30HTAIBHO PACIIONOKEHHOM KOHJICHCATOPE 3apshHKCHHAs KallelbKa PTYTH
HAXOAUTCSI B PABHOBECUH IIPU HANPSKEHHOCTH 3MeKTpuueckoro nonst £ =600 B/cM. 3apsin
Kkan pasen 8-107"° Kui. Haiity paguyc Kammm.

Ha kaxoe paccTOSHUE MOTYT COIM3HTBCS []Ba BJIEKTPOHA, €CIM OHU JIBIDKYTCS HABCTpEdy
JIPYT IPYTy C OTHOCUTENBHON CKOPOCTHIO, paBHOM 10° cM/cex?

Kakas cosepuiaercs paboTa Npu MepeHeceHMH TodeuHoro 3apsga B 2-10°Kn w3
OECKOHEYHOCTH B TOUKY, HaXOJAIIYIOCS Ha PAcCTOSIHMM | CM OT MOBEPXHOCTH ILapa
paguycoM | cM ¢ TOBEPXHOCTHOI IIOTHOCTBIO 3apsiia o =107 Ki/cm??

DONEeKTPOH BJIETAET B IUIOCKUI TOPU3OHTAIbHBIN KOHASHCATOP MapajieIbHO €ro IMIACTHHAM
CO CKOPOCTBIO 1),(:107 m/cek. HanpsbkenHocts monst B konaencarope £ =100 B/cm, amuHa
KOHZeHcaTopa 1=5 cM. HaiiTh BenMYMHY M HalpaBJICHHE CKOPOCTH JJIEKTPOHA IPU BBLIETE
€ro 13 KOH/ICHCAaTopa.

Haiitu emxocts 3emMHoro mapa. Pamumyc 3emHoro mapa npussaTh paBHeiM 6400 xm. Ha
CKOIIBKO M3MEHMTCS IIOTCHIMAJl 3€MHOr0 INapa, €CIH €My COOOLIUTH KOJHYECTBO
JMeKTpUUecTBa, paBHoe 1 Kn?

Karymka wu3 wmenHoil mpoBojoku wumeer comnpotuBieHne R=10.80mM. Bec wMenHoit
mpoBonoku paBeH P =334 H. Ckombko METPOB NPOBOJOKM M KaKOro amamerpa
d HaMOTaHO Ha KaTyuke?

. OBGMOTKa KaTyIIKH U3 MEIHOH MpoBoJokH mpu temmepatype 14 °C mmeer compornpicHue

10 Owm. Tlocne mpomyckaHHs TOKa CONMPOTHBIIEHHE OOMOTKH crtano paBHo 12,2 Om. [lo
KaKoil Temmeparypsl Harpenack oomorka? TemmepaTypHbiii KO3)OHUIMEHT CONPOTUBICHHUS
Meu paer 4.15-107 rpan’.

Onement J.J1.C. B 2 B umeeT BHyTpeHHee conportusienue 0,5 Om. Ompenenuts najaeHue
MOTCHIMAa BHYTPH O3JeMeHTa npu cuie Toka B mend 0,25 A. Haiitu BHeuinee
CONPOTHBIICHUE IICTIH TIPH ITHX YCIOBHSX.



13.

14.

15.

16.

17.

DOneMeHT 3aMbIKAIOT CHayajla Ha BHeIIHee comportuBieHue R;=2 Owm, a 3aTeM Ha BHeELIHee
conporusienue R,=0,5 Om. Haiitu O./1.C. anemMeHTa U €ro BHYTPEHHEE COIpPOTHBIICHHUE,
€CIIM U3BECTHO, YTO B Ka)KIOM M3 3THX CIIy4aeB, MOLIHOCTb, BblJEseMas BO BHEIIHEN Lieny,
OMHAaKOBa U paBHa 2,54 Bt.

OnexTpuyeckuil yallHUK uMeeT aBe oOMOTkM. IIpu BKIIIOUEHMM OZHOM M3 HHMX BOja B
YyallHUKE 3aKUINT Yepe3 15 MuH, npu BKIOUYeHHH Apyroi — yepes 30 muH. Uepes ckonbko
BPEMCHHM 3aKHMITUT BOJa B YalHHKE, €CJIM BKIKOUYUTH 00e 00MOTKH: 1) mocnenoBartensHoO, 2)
napasiensHo?

Kakoe KonuuecTBO »IeKTPHYECKOil SJHEPriuu Halo M3PAacXOA0BaTh, YTOOBI IPH JIEKTPOIU3E
pactBopa AgNO, Beinenunocs 500 Mr cepebpa? Pa3sHOCTb NOTEHIMANOB Ha 3JIEKTPOIAX
paBHa 4 B.

[Tnomanp Kaxa0ro 31eKTPoa HOHU3ALUOHHOI KaMepsbl 100cM’ 1 PacCcTOSHUE MEKIY HUMU
6,2 cM. HaiiTu TOK HachIlleHHsI B TAKOH Kamepe, €CIM U3BECTHO, YTO HOHM3aTOp 00pa3yeT B
1o execeKyHHO 10° HOHOB KasI0ro 3HaKa. IOHbI CUMTATH OHOBATEHTHBIMHU.
[orennman nonusannu atoma renus 24,5 B. Haiiti paboTy nonnsanuu.

4. QJIEKTPOMAI'HETHU3M. KOJIEGAHHUA U BOJIHBI (2 kype, 1 cemectp)

1.

2.

10.

11.

Haiitn HanpspkeHHOCT MAarHUTHOTO IIOJIL B TOYKE, OTCTOSIIEH Ha 2 CM OT OECKOHEYHO
JUTMHHOTO MPOBOJIHHUKA, IO KOTOPOMY T€UET TOK B 5 A.

Haiitn HanpspkeHHOCTh MAarHUTHOTO TOJSI B I[EHTPE KPYrOBOTO IIPOBOJIOYHOTO BHTKA
paauycoM 1 cM, 0 KOTOpOMY TedeT Tok | A.

JlBa mpsSIMOJIMHEHHBIX JUIMHHBIX TPOBOJHMKA PACIOJIOKEHBI MAapajjIeNbHO Ha PACCTOSHUU
10 cm apyr or apyra. Ilo npoBoanukam TekyT TOKH [, =1, =5A4B NpPOTHBONOIOXKHBIX

HampapieHUsAX. HaliTm BenmuuHy M HampaBlIeHHE HAINpPSHKEHHOCTH MAarHUTHOTO IIOJIS B
TOYKe, HaXOIs1Ielcs: Ha paccTossHUM 10 cM OT Ka)10ro MPOBOJAHUKA.

W3 npoBonoku jummHOIO 1| M chenaHa kBajpaTHas pamka. I1o 3Toii paMke TedeT TOK CHIION
10 A. HaiiTn HanpspKeHHOCTh MAarHUTHOTO TOJIS B IEHTPE PAMKH.

OOMOTKa KaTylIKK cliejlaHa U3 MpoBosioku auametpoM 0,8 MM. BUTKHM MUIOTHO mpuieraror
Zpyr K apyry. Cumuras KaTyIIKy JOCTaTOYHO JJIMHHOM, HAUTH HANpPsDKCHHOCTh MArHUTHOTO
I10JIsI BHYTPH KaTYIIKU IIPH CHJIe TOKa B 1 A.

B ogHOpOoIHOM MarHWTHOM IOJIE, HAMPSDKEHHOCTHh KoToporo 1000 3, momenieHa kBaapaTHast
pamka. Ee IIOCKOCTh COCTABIACT C HATIPABICHHEM MarHUTHOTo mons yron 45°. Cropoua
pamku 4 cMm. OnpenenuTs MarHUTHBIN TOTOK, IPOHU3BIBAIOLINHN paMKy.

Mexay NoNocaMH dJIEKTPOMArHUTa CO3JAeTCsl OJHOPOJAHOE MArHUTHOE MOJIe, MHITYKIHs
kotoporo pasHa 0,1Tn. ITo mpoBoxy mnmmHOIO B 70 CM, HOMELIEHHOMY HNEPIECHANKYISIPHO
CUJIOBBIM JIMHUSIM, TeueT TOK cuioi 70 A. Haiitu cuity, JefcTBYIOINIYIO Ha IPOBOJ,.

Haiiti KMHETHYECKYIO 3HEPTHUIO IPOTOHA, IBHKYIIEroCs MO Ayre OKPYKHOCTH paguaycoM 60
CM B MarHUTHOM I10JI€, HHAYKIUS KoToporo paBHa 1 Ti.

B opHOopomHOM MarHMTHOM Iojie, MHAYKUUs kotoporo pasHa 0,1 Ti, paBHOMEpHO
Bpallaercs Karymka, cocrosmas u3 100 ButkoB nposonoku. Kartymka pemaer 5 o6/cek.
[Tnomane monepeyHoro ceuenus katymku 100 em®. Ochb BpaIlleH!s] NIePIIeHANKYIISIPHA OCH
KaTyIIKA U HalpaBJIeHHIO MarHUTHOro nojs. Haittu makcumanenyio 3./1.C. HHAYKIIMH BO
BpaIIaoIeics KaTyIIKe.

Uepes kaTyniky, HHAYKTUBHOCTh KoTopoi paBHa 0,021 I'H, TedeT TOK, U3MEHSIOMIMICS CO
BpeMeHeM 10 3akoHy [=[sinwt, tne 1,=54, a):Zﬂ/T u T =0,02c. Haiitn
3aBuCHMOCTh OT BpeMeru: 1) O./1.C. caMOMHIyKIINH, BOSHUKAIOWIEH B KaTyIIKe, 2) SHEPIUU
MarHUTHOT'O MOJISL KATYLIKH.

Hanwucare ypaBHEeHHE rapMOHHYECKOTO KOJIEOATEIBHOTO IBMKEHUS C aMIUIUTYJOH B 5 cM,
ectn B 1 MuH coBepmraerca 150 koneOaHuii M HadanbHas (asa KoneOaHUH paBHA 45°,
Haueptuts rpadux 3T0ro IBHXeHUs.

12.

13.

18.

20.

Hamucarp ypaBHEHHE TFapMOHMYECKOTO KOJe0aTeNbHOrO ABMIKEHHS, €CIIM MaKCHMalbHOE
yckopeHue Touku 49,3 em/c?, repuoy KojaeOaHuii 2 ¢ U CMENICHNEe TOYKU OT ITOJIOKEHHS
paBHOBECHS B HAYaJIbHBI MOMEHT BPEMEHH 25 MM.

K npyxuHe mojserieHa uyalika BECOB C TMpsAMH. [Ipm 5TOM nepuon BepTHKAIbHBIX
ronebanuii paseH 0,5 c. Ilocie Toro kak Ha YamKy BECOB HOJOXKHIIM €ie 100aBOYHBIC
THpH, NEpHOJ BEPTHUKAJIbHBIX KojebaHmii cram paBeH 0,6 c¢. Ha ckombko yUIMHHIIACH
MIPY>KHHA OT MpUOaBIeHHs 3TOro 100aBOYHOrO rpy3a’?

. Touxa Y4aCTBYET OJAHOBPEMCEHHO B [JBYX B3aUMHO-IICPICHAUKYIISIPHBIX KOJIeOaHHSIX

x=2sinwt 1 y=2cosot. HaliTu TpaekTOpuIo IBMKEHUS TOUKH.

. Haiitn pasHocte (a3 konebaHuil JBYX TOYEK, JEKALIMX Ha JIyde M OTCTOSIIUX Ha

pacCTosTHUN 2™ ApyT OT Apyra, €CJii JAjIMHa BOJIHbI paBHA 1m.

. 8
. KonebarenbHbrit KOHTYp COCTOUT H3 KOHIACHCATOpa €MKOCTbIO 610 gd) W KaTylKH,

HHJIyKTMBHOCTb KOTOpOil paBHa 2-107° /% . Ha kakylo IJIMHY BOJHBI HACTPOEH KOHTYp?
ConpoTuBieHHEM KOHTYpa IpeHeOpeds.

. Karymka, wunayktuBaocts KoTOopoii L =3-10°7n, npucoenvHeHa K IUIOCKOMY

KOHJIeHcaTopy ¢ muromazpto miactud S =100 om? u paccrosiaie Mexay HUMU d = 0,1 MM.
Uemy paBHa IUAIEKTPUYECKas TPOHUIAEMOCTb CPEAbl, 3aMONHSIONEH MPOCTPAHCTBO
MEX]y IUTACTUHAMH, €CIIM KOHTYP PE30HHPYET Ha BOJHY AMUHON 750 M?

O6MoTka KaTymku coctouT u3 500 BHUTKOB MEJHOTO IMPOBOAA IUIOLIAIb MOMEPEYHOro
ceuenns B 1 mm’. Jlinna katymku 50 cM u ee auamerp 5 cm. Ilpu kakoil uyacrore
IIEPEMEHHOTO0 TOKa IOJHOE COIPOTHBICHUE STOH KaTYIIKH BABOE OOJIBIIE €€ aKTHBHOTO
CONPOTHUBJICHUS?

. KOHZ[CHCEITOp eMKOCThI0 B 20 MKq) " peocCTaT, akKTUBHOC COIPOTUBJIEHUE KOTOPOI'O PAaBHO

150 OM, BKJIIOUEHBI IIOCIEI0BATENBHO B LENb MepeMeHHoro Toka yacroroit 50 I'n. Kakyio
4acTh HANpPsKEHHUs, IPUIIOKEHHOTO K 3TOH 1IeNHM, COCTaB/sAeT NaJeHue HampsukeHus: 1) Ha
KOHJIeHcaTope U 2) Ha peocTtare?

B nens mepemenHoro Toka HampspkeHreM 220 B BkimoueHsl mocienoBarenbHo eMKocTh C,
aKTMBHOE CONpOTUBIEHHE R M MHAYKTUBHOCTH L. Halitn mapenmwe nanpsokenus Up,Ha
OMHYECKOM COMPOTHUBJIEHHMH, €CJIM U3BECTHO, YTO MaJeHUE HANPSIKEHUs HAa KOHJEHCATope
U, =2U, v najenue HanpsHkeHus Ha MHAyKTuBHOCTH U, =3U,,

5. OIITHUKA (2 xype, 2 cemecTp)

1.

l'opu3oHTanBHBIN JIyd CBeTa MajaeT Ha BEPTHKAJIBHO PACIIONOKEHHOE 3epKajio. 3epKaio
[IOBOPAUMBAETCSI HA Yrol 0O OKOJO BepTHKalbHOHM ocu. Ha kakoil yron mnoBepHercs
OTpa)KeHHbIH J1y4?

Jlyu cBera magaer noa yrimom 30° Ha IIOCKONAPALIENbHYIO CTEKISHHYIO IUIACTHHKY W
BBIXOJHUT M3 Hee NapaJule]bHO IepBOHavYaibHOMYy J1ydy. Iloka3arens npeaoMieHHs cTekia
1,5. KakoBa TounuHa d IIacTHHKH, €CIIU PACCTOSHUE MEXIy JydaMu paBHO 1,94 cm?

Jlyu cBera majgaer moj yriioM { Ha TeJo ¢ MokaszaTesneM mpesnomieHus n. Kak 10/mKHbI ObITh
CBSI3aHBI MeEXJIy co0oi { M n, 4TOOBl OTPaKEHHBIH JIyd OBUI INEPIEHIUKYIAPEH K
MIPEeIOMIICHHOMY?

[TokazaTens mnpenomieHuss crekina paBeH 1,52. HaliTu mnpenenpHble YIaBl HOJTHOTO
BHYTPEHHEIr0 OTpa)KeHMs Ul MOBEpXHOCTeH pasjena: 1) crekio — BO3AyX, 2) Boga —
BO3/yX, 3) CTEKJIO — BOJA.

IMoka3arenu npenomMieHUs: HEKOTOPOro COPTa CTEKJA JUls KPACHOTO M (pUOJIETOBOTrO JIyuei
paBHBI cooTBeTcTBeHHO 1,51 u 1,53. Haiith npenenbHble yribl IOJHOIO BHYTPEHHErO
OTPAXXCHUs NIPH MAJACHNH 3THX JIydeil Ha TPAHMILY CTEKIO-BO3YX.



6. Paguycel KpUBU3HBI IIOBEPXHOCTEH JBOAKOBBINYKIOH JMH3bI paBHBl R, =R, =50cMm.
INokazaTens mpenomieHus MaTepuana JUH3bI paBeH n=1,5. Haiitu onTuueckyro cuiy
JIH3BI.

7. Jluuza ¢ QoxkycHbIM paccTosiHHEM 16 cM JaeT pe3koe H300pakeHHe MpeAMETa MPH ABYX
IIOJIOXKEHHSAX, paccTOsSHUE MeXIy KoTopbiMu 60 cMm. Haiitu paccrostHMe oT mpeaMera 1o
JKpaHa.

8. Ilnmocko-BeImyKiasi JHMH3a C paanycoM KpuBu3HbI 30 cM U mokasareneMm npenomieHus 1,5
JaeT u300pakeHHe MpeaMeTa ¢ yBenndeHueM, paBHbiM 2. Haiitu paccrosiHue mpeaMera u
n300pakeHHs OT JIMH3EI.

9. B omsite IOHra oreBepcTus OCBELIAIMCh MOHOXPOMATHYECKHM CBETOM AJHHOW BOJHBI
A=6-10" cM, pacCTOSHUE MEXIy OTBEPCTHSMH | MM M DACCTOSHHE OT OTBEPCTHH 0
skpaHa 3 M. HaliTi nono>xeHne Tpex nepBbIX CBETJIBIX MOJIOC.

10. B omsite ¢ 3epkanamu PpeHestst pacCTOsIHAE MKy MHUMBIMH H300pa)KCHUSIMUA HCTOYHHKA
cBeta ObuTOo paBHO 0,5 MM, paccTosHHE OO 3KpaHa 5 M. B 3ejeHOM cBeTe MONyYHIIHCH
nHTEp(EepEeHIINOHHBIE TOJIOCHI HAa PAacCTOSHUM SMM ApYr oT Apyra. Haiitu jumHy BOJIHBI
3€JICHOTO CBETA.

11. Ha wmbutbHyto mieHKy (s =1,33) mamaer Oenblii CBET IOX YIIOM 45°. IIpu kaxoit
HauMEHbBIICH TOJIIMHE IUICHKH OTpPaKCHHBIE Jy4d OYAYT OKpAIIEHBI B JKENTHIA IBET
(1=6-10" cm)?

12. PaccrosiHMe MEXay MATHIM M JABaALATh ISATHIM CBETIBIMH KoyibllaMu HploTOHa paBHO 9 MM.
Pamumyc xpuBu3Hbl nuH3Bl 15 M. Hailitu nniuHy BOJHBI MOHOXPOMAaTHYECKOTO CBETa,
I1a/Ial0Iero HOPMaJIbHO Ha ycTaHOBKY. HaOuroieHne mpoBoANTCS B OTPaXKEHHOM CBETE.

13. BBIYUCIUTD pagnychl HEPBBIX MATH 30H PpeHensi, eciu pacCTOsSHIE OT HCTOYHUKA CBETA JI0
BOJIHOBOW MOBEPXHOCTH paBHO | M, pacCTOSIHHE OT BOJIHOBOM MOBEPXHOCTH OO TOYKHU
HaOJFOIeHUs Takke paBHo | Mu 4 =5 107 m.

14. Ha mens IMPHHON 2 MKM ITafaeT HOPMAaJIbHO MapajuIeIbHbIH My40K MOHOXPOMAaTHUECKOTO
ceera ¢ JumHON BOsHBI A =58904. Haiiti yriubl, B HamnpaBleHHH KOTOPBIX OYyIyT
HaOJII0JaThCSI MUHUMYMBI CBETA.

15. Ha mens magaeT HOPMaJIbHO MapajuIEIbHBIN My4OK MOHOXPOMATHYECKOTO CBETA C JITMHON
BonHel A. Illupuna menun paBHa 6A4. Ilog kakum yrimoM OynerT HaOIIOAATbCS TPETHit
I} paKIMOHHBIE MUHUMYM CBeTa?

16. Yemy paBHa nocTOsiHHAS AU(DPAKIUOHHON PEIICTKH, €CIHM 3Ta PEIIETKa MOXKET Pa3peLInTh B
IIEpBOM MOpsIIKE JMHUM cnekTpa kamusg A =40444" u 1 =40474°? lllupuna pemerkn 3
cM.

17. Onmpenenuth yroa HOJIHOM MONSPHU3ALMU NPU OTPAKEHHH CBETa OT CTEKJa, MOKa3aTeib
IpeIOMJIEHHs. KOTOpOro paseH 1,57.

18. TlpenenbHBIN Yroi MOJHOTO BHYTPEHHETO OTPAKEHHS AT HEKOTOPOIO BEIIECTBA PaBeH
45", UeMmy paBeH Ui 9TOTO BEIECTBA yrojl MOJHON MOJSIpU3au?

19. Yemy paBeH mNOKa3aTeldb IPEIOMIICHHS CTEKJIA, €CIM IIPH OTPAXEHHMHM OT HEro CBETa
OTpa)KCHHBIH J1yd Oy/IeT MOJHOCTHIO MOJIIPU30BaH MPU YIJIe IPETOMIICHHS 30%

20. Yemy paBeH yros Mexay INIaBHBIMU IUIOCKOCTSMH IIOJSIpU3aToOpa M aHAIM3aToOpa, €Cid
MHTEHCHBHOCTh €CTECTBEHHOI'O CBETA, IMPOIIEJIIET0 4epe3 IMOJIpH3aTOp M aHAINU3aTop,
yMeHbIaeTcs B ueThipe pas3a? [lornomienneM ceera nmpeHeopeys.

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

1. MoruHOCTh H3y4eHHs aOCOMOTHO YepHOro Tena paBHa 34 kBT. HaiiTu TemmepaTypy 3Toro
Tella, €CIIM H3BECTHO, UTO TIOBEPXHOCTH €ro paBHa 0,6 M%.

2. Haiitn, Kakoe KOJIMYECTBO JHEPruH C 1 oM MOBEPXHOCTH B | ¢ m3itydaer abCOMIOTHO
YEepHOE TeNo, €CJIM W3BECTHO, 4YTO MAKCHMaJbHas CIHEKTpajbHas IUIOTHOCTh €ro
9HEPreTUYECKON CBETUMOCTH IIPUXOJUTCS HA JJIMHY BOJHBI B 4840 A,

3. Ha xakyi0 [JJIuMHY BOJHBI MPHUXOJUTCS MAaKCUMyM CIEKTPaJbHOH  IJIOTHOCTH
9HEPreTUYECKOH CBETUMOCTH aOCONIOTHO YEPHOTO TeNa, MMEIOIIEro TeMIEPaTypy, PaBHYIO
TEeMIIepaType YeI0OBEYeCKOoro Tena, T.e. ¢ =37 °co

4. C kaxoil CKOPOCTBIO JOJDKEH JIBUTATHCS EKTPOH, YTOOBI €ro KHHETHUEeCKas SHeprus Oblia
paBHa 3Hepruu GpoToHa ¢ AIUHOH BosHbI A = 52004 ?

5. Kpacnas rpanuna ¢orodddekra ai1s HEKOTOpOro Meramia papHa 2750 A, Yemy paBHO
MHUHHUMaIIbHOE 3HaUeHHE YHepriu (HOTOHA, BbI3bIBatomero porodddexr?

3.4. BapuaHnTsl 3aJaHuii 1151 IOATOTOBKH K TeKyllleMy KOHTPOJIIO B TeCcTOBOIi ¢opme

1. MEXAHHUKA
1. Ompenenenye TMHEHHONH CKOPOCTH B MEXaHMYECKOM JIBYDKECHHUH:
1) Bexropnas BenuunHa, onpeaesnsieMas BTOPOi MPOU3BOAHOM paamyca — BEKTOpa ABIDKYLIEHCS

. dF
TOYKH 110 BDEMEHU: U =——-.
dt
2) BexropHas BenmMuMHA, onpeenseMas IIepBoi IPOU3BOIHON paanyca — BEKTOpa ABMKYIIEHCS
. dr
TOYKHM 110 BpEMEHU: U =—.
dt
3) BexropHas Benn4nHa, onpeaesieMas IepBoii MPOU3BOIHON yIiia HOBOPOTA Tejla O BPEMEHHU:
. do
=22
dt
4) BexTopHasi BeIMUMHA, OTIpeiessieMasi BTOPO IPOM3BOJHOM yIila IIOBOPOTA TeJia IO BPeMEeHH:
. d'p
E=—0>"F.
dt

5) Benunumna, ompenenseTcss MpOU3BEICHUEM YITIOBOH CKOPOCTH HAa PAAMyC OKPY)KHOCTH, IO
KOTOpOH TOUKa JBIKETCS: U =®-R.

2. OmpeneneHue JUHEHHOTO YCKOPEHHS B MEXaHUUECKOM JBH)KCHHUH:

do

1) BexTopHas BenuunHa, onpeaensieMast IepBoi IPOU3BOJHON CKOPOCTH MO BPEMEHHU: d = i
t

dv
2) Benuuunna, xapakTepu3yomias ObICTPOTY M3MEHEHHUSI CKOPOCTHU 110 MOJYIIO: d = T
t

2
3) Benuuunna, xapakTepu3yoias ObICTPOTY H3MEHEHHUSI CKOPOCTH 110 HAMPABJICHUIO: d = e

4) BexropHasi BeIUUMHA, ONpesesieMas epBoil IPOU3BOJHON YrIoBOil CKOPOCTH IO BPEMEHU:
da

E=—o0:.
dt
5) BekropHas BenuuuHa, omnpejesseMas BTOPOH IPOM3BOJHON yIiia IIOBOPOTA 10 BPEMEHHU:
. d'$
E=—7f".
dt

3. Kakast u3 ¢popmyin BeIpakaeT nepBbiii 3akoH Hb0TOHA /U151 HHEPIHATbHBIX CHCTEM OTcyeTa?
\) F=mi; 2)F=-F,; 3) F:G%; 4 F=mg; 5 Eem Y F=0, 1o
i=0

U =cosnt
4. Kakas 3aBUCHMOCTb BBIpa)kaeT BTOpoii 3akoH HeioToHna?

TO

e
1]
S

) F=ma; 2)F=-F; 3)F=¢2, 4 F-mg; 5) Ecm
r

Iy
S

L =cosnt



5. Kakas 3aBUCHMOCTH IIOKa3bIBACT, YTO BCAKOC JIECTBUE TEN JApyr Ha Jpyra UMECT XapakTep
B3aHMO,ZICfICTBH}I?

) F=md; 2)F=-F; 3)F=¢2, 4 F-mg; 5) Ecm
r

a1l

=0, TO

I
>

U =cosnt

6. Kakast u3 popMynupoBOK BBIpaXKaeT 3aKOH COXPAaHECHUS UMITYJIbCa:

1) UMmynbc 3aMKHYTOH CHCTEMBI HE H3MEHSAETCS C TEUCHUEM BPEMEHH.

2) T'eomerpuueckas CyMMa HMITYJIBCOB TeJl, BXOJAIIMX B 3aMKHYTYIO CHCTEMY, €CTh BEJIMUMHA
IIOCTOSTHHASI.

3) B 3amMKHyTO#f cHCTeMe MeXaHHYeCKash JHEprusi COXPAaHSAETCs, €CIU JACHCTBYIOT TOJBKO
KOHCEPBATHBHBIE CHIIBI.

4) 3amkHyTas (M30JIMPOBAaHHAsI) CHCTEMa — 3TO MEXaHMYECKas CHCTeMa Tell, Ha KOTOPYIO He
JIEHCTBYIOT BHEIIHUE CHJIbI.

5) Bremnue cuitbl — 3TO CHIIBI, C KOTOPBIMH Ha Tela MEXaHHYECKOH CHCTEMBI ACHCTBYIOT Tela,
He BXOJSIINE B JAHHYIO CUCTEMY.

7. Kaxas u3 ¢opmyi BeIpaxkaeT CHILy TPEHHUS CKOJTBKCHUS?

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

8. Temo paBHOMEpHO mepeMelaeTcs MO TOPU3OHTAJIBHOI MOBEPXHOCTH W3 MOJOXKeHus 1 B
IIOJIOKEHHE 2.

S

»
P

A

1 2
] ]

Kakyro paboTy coBepiIaeT Impu 3TOM CHJIA TSKECTH?

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

9. MOImHOCTh B MEXaHHUKE 3TO:
1) BekropHas BenuuuHa, paBHask IPOM3BEICHUIO BEKTOPA CHJIBI HA BEKTOP CKOPOCTH.
2) CkansipHasi Belu4nHa, paBHas paboTe, BBIIIOJIHEHHON B €AWHHILY BPEMCHH.
3) CxansipHOE IpOM3BECHNE Pa0OTHI HAa BPEMs, 32 KOTOPOE OHA BHINTOJIHEHA.
4) CxanspHoe pOU3BEICHHE BEKTOPA CHIIbI HA BEKTOP MEPEMEIICHHUSI.
5) CxanspHas BEIMYMHA, paBHAs MPOM3BEACHUIO CHJIBI HA IIEPEMENICHHE U Ha KOCHHYC YIa
MEXTY HUMH.
10. Kunetneckast 3Heprus Teja MpH MOCTYNaTeIbHOM JIBIXKECHHUH oTpe/essierTcst GopMyoi?
2 2 2 2 (2
1) E=mgh; 2) E=%; 3) E:J%; 4 E:%; 5y E=1 A

11. TloreHumnanbHas 3HEPryUsi Tella MACCOW 7 Ha BBICOTE /i ompezesseTcs GopMyJIoii:

2 2 2 2 (2
1) E=mgh; 2)E=%; 3)E=—J;’ ; 4)E:—’”§ sy p="0 A

2

12. IToreHnMaNbHast 3HEPTrUs yIpyroaehopMUPOBAHHOIO Tela onpeensiercs GopMyIIoi:
2 2 2 2 (2
1) E=mgh; 2) E:%; 3) E:—‘];’ ) E:—’”; . 5) E:La’ZA

13. 3aKoH coXpaHEHHs MMITYJIbCa, 3alMMCAHHBIN IS IBYX TeJl IPH aOCOIIOTHO YNPYroM yaape
HUMEEeT BUI:

2 2 2 2
m, m,U. mu m,u
11+ 272 _ 11+ 272

; 3)
2 2 2 2

) mb +mb, =(m +m,)i; 2)
mlulz i mzuzz _ (m, +m2)u2 .
2 2 2 ’

n
Z(E,ﬂ + Em.) = const .
i=1
14. Mozayns MOMEHTa CHIIBI OTHOCHTEINIBHO HenoaBmxHON ToukH (0) 3T0:
DWM=F-d;, 2)yM=F-t; 3)M=F-¢g; 4 M=F-l; S5 YM=F-o.
rae  d - miedo cuibl, /- pacCTOsIHUE OT TOYKHU BpaieHus (0) 10 TOYKHM NPUIIOKEHHS CUIIBI, £ -
BpeMs IeHCTBYS CHIIBL, @ - YIII0Basi CKOPOCTD BPAIEHNUS, £ - YTIIOBOEC YCKOPEHHE BPAICHHS.
15. MOMEHT HHEpIIUH MaTepHaTbHON TOUKH ONpeesieTcs GpopMyIoi:

1) J,:Am,-rlz; 2)J=ZJ,; 3)]2%7)1[2; 4)J:%mr2; 5)J:J(,+ma2,

4) m O, + m,0, = mii, + m,ii,; 5)

rae Am; - Macca MaTepHalbHOM TOYKH, 7, - PACCTOSHHE OT TOYKHM JI0 OCH BpAlIEHHUS,
{ - JUIMHA CTEPXKHS.

16. MOMEHT MHEPIIMHU Tella OTHOCUTEIBHO OCH BPAIICHHS €CTh!
1 1

D) Jo=Am-r7; 2)J=)J; 3) J=Em/iz; 4) J:Emrz; 5) J=J, +mad’,
rae
Am, - Macca MaTepuajgbHOWH TOUYKH,7, - PACCTOSHUE OT TOYKU [0 OCH BpaIleHHs, ! - JJIHHA
CTEpIKHSL.
17. Teopema IllTeiiHepa, ompenensonias MOMEHT HHEPIHH TeJla OTHOCHTENBHO JHOOOH OCcH
BpAILIEHUs], BEIpaXxaeTcst HopMyJIoit:

1 1

D J,=Am-rt; 2)J=2"J; 3) J:Emrz; 4) J=Emz2; 5) J=J, +ma*,

rae  Am, - Macca MaTepuUanbHON TOUKH, 7 - PACCTOSHUE OT TOUKH J0 OCH BPaLICHUS,
¢ - pnuHA CTepkHA, J, - MOMEHT HHEPUMH OTHOCHMTENBHO IIapajlIeNibHOH ocH,
npoxozinieit yepe3 nentp macc C Tena, a — pacCTOSTHUE MEXy OCSIMH, M - Macca Teja.
18. Kunetnueckas 3Heprys BpallleHUs1 a0COIOTHO TBEP/IOTO Tela BOKPYT HEMOABMIKHON OCH:
2 2 2 2 2
mo Jow Jo© mv kx
)E=—; 2)E=——; 3) E=—++—; 4) E=mgh; 5) E=—.
2 2 2 2 2
19. TlonHas KMHETHYECKasi SHEPTHs A0COIIOTHO TBEPOro Tea:
2 2 2 2 2
mo Jow Joo mv kx
)E=—; 2)E=— 3) E=—+—; 4) E=mgh; 5) E=—.
2 2 2 2 2

20. OcHOBHOE ypaBHEHHE AWHAMHKH BpALIATEIBFHOTO IBIKEHHS A0CONIOTHO TBEPIOro Tela
HMMeET BU:
_ . ~ _ - - dL
WM=J-g;2)F=m-a; 3) L=J-w; 4 v=wr; 5) 7:0.
t
21. MoMmeHTOM HMIyJlbca TBEPJOrO Telda OTHOCHUTENHbHO HENOJBIDKHOM OCH Ha3bIBaeTcs
BEJIMYHHA, ONpeaessieMast GopMyJIoii:
- ~ R R dL - [
) L=Jw; 2) p=mo; 3) ?=M; 4) L=const; 5) J =mr.
t
22. 3aKOH COXpaHEHHsI MOMEHTA MMITYJIbCa ONPEEISIETCS] BEIPaXKCHUEM:
_ = ~ ~ dl -~ _
) L=Ja; 2)p=mo; 3) 7:M; 4) L=const; 5) J=mr*.
t

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



AL Eop
1)Yo=E-¢; 2) F=—kx; 3)5=7; 4o = s ; S)F=u-N.

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

1) F=mg; 2) F=ma; 3)F=—kx; 4)15:711%; 5)F=gt M,
r
25. HanpspkeHHOCTB 1OJISL TSTOTEHUS ( g) 9TO:
. F .
De=Li 2g-2; 3g-Y; 4r-¢hl 5,1
m m t r m
26. YTII0Bast CKOPOCTB IIPU BPaIIeHUH a0CONFOTHO TBEPJOTO TeNa OHpeNeIIeTcst HOopMyIIoit:
Do=L: 2w=2mv; D=2 oL, 502
R dt J T
27. YTi0BOE yCKOpEHUE IIPH BPAIICHHN aOCOIIOTHO TBEPAOTO Tella OIPENeIIeTC (POpMyYIOH:
do d’p a M Al
1) e= ;0 2)e= s Ne=—""5; dhe=—; Se=—.
) dt ) dr’ ) ar’ ) J ) ’
28. Kax cBsi3aHBI Mex Iy COOOM yrioBast U JIMHEHHAS CKOPOCTb:
2
l)g=@; 2)w=@; Jv=w-R; 4) wo=2nv; S)E:d(zp.
dt dt dt

29. Kakoif QopMynoil MOXHO BBEIPa3HTb HOPMAJbHOE YCKOPEHHE OTACIBHBIX TOYEK
BpAIIAIOIErocs TBEPJOTO TeNla Yepe3 ero YrIoBYI0 CKOPOCTb!

2
Da,=¢r; 2) an=%; 3) a, = 0’R; 4)a7:%; 5) a=.a+a’.

30. Kakoit q)OpMyHOI;'I MOXXHO BbIPa3UTh TaHI'CHIHAJIbHOC YCKOPECHUE OTACIbHBIX TO4YCK
Bpamaronierocs TBEPAOro Teja 4epe3 €ro yriioBoe yCKOpeHue:

2
Da =er; 2)a, :%; 3) a,=w’R; 4) a, =%; 5) a=yJa +a’ .
t
31. Cuna TpeHus KaueHHs onpeensiercs: popmyInoii:

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

2. TEPMOJUHAMMKA 1 MOJIEKYJISIPHASI ®U3UKA
1. YpaBHeHHe COCTOSIHUSI UI€ATBHOTO ra3a:

1) PV =Const; 2) P=Ra,T; 3) PV:ﬂRT; 4) V=Va,l; 5)
M

2
P=—n<E_ >.
3
2. OCHOBHOC YpaBHCHUC MOHeKyJISIpHO—KI/IHeTI/I‘-IeCK()ﬁ TCOpHU:

1) PV =Const;  2) P=PRa,T; 3) PV=20RT;  4) V=Va[T; 5)
M
P=2n<EW>.
3

3. M3oTepMuyecKkuii porecc BbIpakaeTcst (hopMyJIIon:

1) PV=Const; 2) P=Ra,T; 3) PV="2RT; 4) V=VaT; 5)
M

Kui

P:gn<E >,
3

4. V3oxopuvecKkuii mporecc Bhipaxkaercsi GopmyIou:

1) PV =Const; 2) P=Ra,T; 3) PV =—RT, 4) V=Va,rT; 5)
M
P:zn<EW >.
3
5. N306apudeckuii mporecc BEIpakaeTcst (OpMyIIO:
1) PV =Const;  2) P=PRa,T; 3) PV="0RT;  4) V=Va[T; 5)
M

Kun

P=gn<E >.
3

6. Ilpm ckaTuM HACANFHOrO ra3a ero Oo0beM YMEHbIaeTcs B 2 pasa, a TemIepaTrypa
yBenuuuBaeTcs B 2 pasa. Kak H3MEHHTCS IIpH 9TOM JaBJIeHHE Ta3a?

1) yBenuuutcs B 2 paza;  2) yMEHBIIUTCS B 2 pa3a;  3) yBelIM4uTCs B 4 pasa;

4) ymeHbIInTCS B 4 pa3a;  5) HE U3MEHUTCS.
7. laBneHne UIeaIbHOIO ra3a yMEHBIINIOCh B 2 pa3a, TeMIepaTypa raza yBeJIuuuIach B 2 pasa.
Kax m3meHmcs pu 3ToM o6beM raza?

1) yBenuuuics B 2 pa3a;  2) yMeHbIIMIICS B 2 pa3a;  3) yBenHuHiIcs B 4 pasa;

4) ymeHbIIniIcs B 4 pasa;  5) HE U3MEHMIICS.
8. Kakas u3 popmyn Beipaxaer 3akoH Jlanbrona?

) e=2kr;  2) u=L™RT. 3) P=R+P+PR+.+P; 4 PV=TRRT; 5
2 % M

1
P=—nm<0*>.
3
9. Kakast u3 ¢popmyI BBIpOKaeT paBHOMEPHOE paclpe/ie/ICHUe SHEPTHH 110 CTENeHUsS CBOOObI?

) e=2kr; 2) u=LMRr, 3 P=R+P+P+.+P; 4 PV=TRRT; 5)
2 % : M

n

1
P=—nm<v’ >.
3
10. Kaxas u3 (opMyI1 BEIpaskaeT BHYTPEHHIOIO SHEPTHIO CHCTEMBI?

) e=ikT; 2) u=i™RT; 3) P=P4+PR+P+.+P: 4 PV="Rrr; 5
2 oM : M

n

P=%nm<uz>.

11. 3akoH pacnpeznenenus MakcBeiia XapaKTepu3yer:

1) paBHOMEpHOE pacrpezesIeHre SHEPIHH 10 CTETIeHsIM CBOOOIBI;

2) ypaBHEHHUE COCTOSIHUSI UIEAIbHOTO ra3a;

3) pacnpenesneHue MOJIEKYJI [0 CKOPOCTSIM;

4) pacnpeelneHre MOJICKYJT B IIOTEHIMAIBHOM CHIJIOBOM II0JIE;
12. 3akoH pacnpenenenus borbnMana XapakTepHu3yer:

1) paBHOMEpHOE pacrpeziesIeH!e SHEPIHH 10 CTETIeHSIM CBOOOIBI;

2) ypaBHEHHUE COCTOSIHUSI UIEAIBHOTO ra3a;

3) pacnpeseneHue MOJIEKYI 110 CKOPOCTSIM;

4) pacnpezeneHre MOJIEKYIT B IIOTEHIIMAIEHOM CHIIOBOM TIOJIE.
13. YpaBHeHue sBieHUA UG (y3Un IpeacTaBIsIeTcs GOpMyIoH:

) F=—pas: 2 0=+ Asar: 3y M =-D9P Ass
dz dz dz
4)D=él<u>; 5)77=%/1<U>p; 6)x=%l<u>pcv.

14. YpaBHeHue sBJICHHS BHYTPEHHETO TPEHUS MTPEACTABIsIETCs (POPMYJION:



) F=-—pas: 2 0=-x Asar: 3y M =-DIP Asas
dz dz dz
4)D:§/1<u>; 5)77:5/1<u>p; 6)x:%/1<u>pc‘,.
15. ypaBHeHI/IC SIBJICHUSI TCIJIOTIPOBOAHOCTH IIPEACTABIISICTCSA q)OpMyHOI;'IZ
1 F=—pas: 2 0=—x T Asar: 3y M =-DIP Asas
dz dz dz
4)D=él<u>; 5)77=%/1<U>p; 6)x=%l<u>pcv.
16. Koaddunment nuddysun BeipaxkaeTcs (bopMynoﬁ'
1) F=-%as: 2) 0= Asac; 3) M =—DYL AsAr
dz dz dz
4)D:§/1<u>; 5)’7=§/1<U>p; 6)x:%/1<u>pc‘,.
17. KoaddpurmeHT BHYTpEHHETO TPEHUS Bblpa)KaETCH hopmynoii:
) F=-%as; 2 0= asar: 3y M =-D2L AsAr
dz dz dz
4)D=%l<u>; 5)77=§/1<U>p; 6)x=%l<u>pcv.
18. KoahHIHEHT TeIIOnpoBOJHOCTH BEIPAXAETCS (hOPMYIIOH:
) F=—pas: 2 0=—x s 3y M =-DIP Ass
dz dz dz
4)D=él<u>; 5)77=%/1<U>p; 6)x=%l<u>pcv.

19. AnuabaTH4ecKuM MpoLeCCOM Ha3bIBACTCS MPOLECC, MPOTEKAOIIHIA:
1) npu MOCTOSIHHOM TeMIIepaType;
2) Tpu HOCTOSTHHOM JIaBJICHUY;
3) Oe3 oOMeHa 3Hepruei ¢ OKpyXKarollel cpesoii;
4) npu TOCTOSHHOM 00BeME;
5) HeT MPaBUWILHOTO OTBETA
20. Kakas (opmyrna BbIpakaeT MepBblil 3aKOH TEPMOJMHAMUKH:

D PV ="URT; 2)Q-AU+A;  3)Q-AU; 4)Q-A; 5)A=-AU.
21. IepBbIii 3aKOH TEPMOANHAMUKH AJIs AMA0ATHYECKOTO MPOoIecca UMEET BU:
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
22. HepBLII?’I 3aKOH TCPMOJANHAMHUKH JUI U30XOPHUYICCKOI'o Iporecca NMEeCT BU:
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23. HepBLII?’I 3aKOH TCPMOJANHAMHUKH JUIS U30TEPMHUYCCKOI'0 IIPOLIecCa UMECT BU:
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. UneanpHbIil ra3 HOTY4YHJ KOJHYECTBO TEILIOTHI, paBHoe 300/[x m cosepmmmn paboTy,
pasnyto 100 /Ix. Kak u3MeHunach npu 3ToM BHYTPEHHsIS SHEPIrUs rasza?
1) yBennunnace Ha 400 [[x;  2) yBenuumiack Ha 200 [Ix; 3) ymensummnacsk Ha 400 J1x;
4) ymenpimmnacs Ha 200 J[x; 5) He M3MEHMIIACH.
25. YUemy paBHO H3MEHEHHE BHYTpPEHHEH DHEpruM Ta3a, e€cild eMy Iepefald KOJIN4eCTBO
TerutoTsl, paBHoe 300 [k, a BHEIIHHE CHJIbI COBEPIIMIN Hal HUM padoty, paBroe 500 Jx?
1) 200 [Ix; 2) 300 Dx; 3) 500 Jx;  4) 800 [x; 5)0 Ix.

26. N neanpHas TeruioBasi MallvHa, padoTatomias o nukiy KapHo, noiyuaer 3a Kax/plil LUK OT
narpesatens 2520 JIx remna. Temneparypa narpesarens 400 K, xonoxunshuka 300 K. Haifru
paboTy, coBepmaeMy0 MAIIMHOW 3a OAWH NHKJI, ¥ KOJMWYECTBO TeIIa, OTAABAacMOTO
XOJIOAWJIBHUKY 33 OAWH IMKIL.
1) 600 [Ix; 2000 1x; 2) 700 Tx; 2200 [x; 3) 630 [Ix; 1890 [T
4) 800 [Ix; 1200 [Ix; 5) 1200 [Ix; 700 .

27. B peanbHoM rase:

1) He y4uTBIBaeTCs pa3zMepbl aTOMOB (MOJIEKYI);

2) y4uTBIBaeTCs pa3Mepbl aTOMOB (MOJICKYI);

3) He yYHMTBIBACTCS CHJIBI IPUTSHKEHHUS MEXKIy aTOMaMH (MOJIEKYJIaMH);

4) He y4UTHIBACTCS CHUJIbI OTTAJKHBAHUS MEXIY aTOMOB (MOJIEKYI);

S) y4HTBIBACTCS CHIIBI IPUTSHKEHHS MEXKILy aTOMaMH (MOJIEKYJIaMH);

6) y4IHUTBIBACTCS CHIIBI OTTAJIKHBAHUS 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. BHYTpeHHSS SHEpTrysl peajlbHOro Trasa:

1) GoJple BHYTPEHHEH SHEPrHy HACaIbHOTO ra3a;

2) MeHblIe BHYTPEHHEH SHEPTHHU UICAIBHOTO ra3a;

3) 3aBHCHT OT TeMIEpaTyphbl HAEAILHOIO ra3a;

4) 3aBHCHT OT JIaBJICHHS HJICAJILHOTO ra3a;

5) 3aBUCHT OT 00BbEMa HJIeaIbHOTO rasa.

3. DJIEKTPUYECTBO U MATHETHU3M. 4. KOJIEBAHUS U BOJIHBI.
1. Kotopast u3 popmyin BeipaxaeT 3akoH Kymnona?

[ 99, . L
1) J= s 2) F=k ;0 3)E=—; 4) A= -0,).
) Rir ) e ) p ) q((pl (/72)

0
2. Ilo kakoit q)OpMyJ'IC OHpCZ[e.]'I}IeTCH HaIps’KEHHOCTb SHCKTpI/I‘-ICCKOI‘O IIOJIA TOYEYHOI'O 3apﬂ;[a?

DE="; 2)E= 3) E=2;  4) E=
&8, 472'80 d

2 )
27[6‘0

3. Ilo kakoii popmysie onpeaensercs HOTEHIMAI 0JIsk TOYEYHOTro 3apsiaa?

q rdr q-d q-d
D)op=—=>"—; 2)p=—; 3 - =— =
)¢ 4re,r )¢ I 2mg,a ) =0, See, ) Ap= 25&90

4. Kotopast u3 GpopMy siBiIseTcs onpeesieHneM EMKOCTHA KOHIeHcaTopa?

1 1 1 1
| De=d;  3e=L, 4HRr =—
[ u 4 wc
5. o kakoii hopmyine onpeensercs o0mas eMKOCTh CUCTEMbI IOCIIEIOBATEIbHO COCIMHEHHBIX
KOHJIEHCAaTOPOB.
1 1 1 1 ¢+, +...+c 1 1
) —=—+—+..+—; 2 c=¢+c+e+.+c,33) =" 4) — =
C

o G c € tCyanC, c ¢ +ec,

f
6. [lo xakoil (opmyne onpenensieTcst o0Ias EMKOCTh CHCTEMBI NAPAUIENBHO COETMHEHHBIX
KOHI[CHC&TOpOB.

1) - ;1+c—t+ +$; 2)c=c+c+e+.tc,; 3) 627616‘:'.‘02;.:‘:‘:: )

1 1

c e +e,
7

. UTo Ha3bIBaETCs NEKTPUIECCKHUM TOKOM?
1) XaoTuueckoe IBIDKCHUE 3apsHKCHHBIX YaCTHII,
2) HanpagiieHHOE IBH)KEHHE 3apsKEHHBIX YaCTHIL;
3) HanpasnieHHOE IBH)KEHHE aTOMOB M MOJICKYJT;
4) XaoTndeckoe JBIKCHUE HOHOB.



8. Koropas u3 hopmyn mpezcrapisier 3anuch 3akoHa Oma Juist yyactka nenu?

& U J
) J= s 2 i=yE; 3)J==—; 4i==.
) R+r ) r ) R ) S
9. KOTOpaH nu3 Q)OpMyn IIPpEACTABIICT 3aBUCHUMOCTH COINPOTUBJICHUST MCETAJUIMYCCKUX

IIPOBOJJHUKOB OT TEMIEPATYpbI?

1) Q=JRt; 2) R=R,(1+at); 3)Q=JUt; 4 R=J%.
t
10. Koropast u3 ¢opmyn mpeactaBiisieT 3aBUCHMOCTh COIPOTHBIICHUS OT €ro reOMETPUYECKUX
pasmepoB?

0 4 U U
1) R= l+at); 2) R=—; 3)R=p—; 4) R=—; 5)R=—.
) R=Ry(lvar); 2) R=-3; 3 R=pg; HR=75 9 R=—
11. Koropas u3 ¢opmy:n npezncrasiser 3akoH Jxoyns-Jlenna?
4
1) 0=JRt; 2) R =R,(1+at); 3)J=—2—; 4)R=p—.
) 0 )R =R,(1+at); 3)J=—"mi 4 R=p

12. TlepBoe npaBuio Kupxroda?
1) CymMa HanpspKeHuH B 3aMKHYTOM KOHTYype paBHa 0.
2) AunrebOpauueckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paBHa (.
3) AnreGpandeckas cyMMa TOKOB B y3JI€ pa3BETBIICHHs 3leKTpHUeCcKoil 1ienu paBHa 0.
4) CyMMa IOTEHIHAJIOB B y3JI€ pa3BeTBIECHHs EKTPUIECKOH 1enu paBHa 0.

13. Kaxue Toxu B I-om npasmite Kupxroda 6epyrest co 3HaKaMH «+» B «—»?

1) Bce Toku GepyTcst co 3HAKaMH «+»

2) Toku, BTEKaoIKe B y3el OepyTcs CO 3HAKOM «T», a BBITEKAIOIHE U3 y3J1a — CO 3HAKOM

«—».

3) Toku, TEKyIHE 10 YaCOBOW CTpeEIIKe, OEpyTCsl CO 3HAKAMH «+», IPOTHB YaCOBOW CTPEIIKU

— €O 3HAKOM «—».

4) Toku, coBmafaroIue IO HANPABJICHHWIO C HalpaBIeHHEM 00Xoja KOHTypa, OepyTcs co

3HAKOM «+», a TEeKyIIHe IIPOTHB HANPaBJIEHUs 00X0/1a — CO 3HAKOM « —».
14. Bropoe npasuiio Kupxroda.

1) B 3amMkHYTOM KOHTYpe anreOpamdeckas CcyMMa [aJeHHH HANpsHKCHHH paBHA

anredpanyeckoi CyMMe EKTPOIBHKYIINX CHIL.

2) Anrebpanueckas cyMMa TOKOB B 3aMKHYTOM KOHType paHa 0.

3)B 3aMKHYTOM KOHType anre0pandueckass CymMMa CHJI TOKOB paBHa CyMMe

ANEKTPOJBHKYIINX CHIL.

4) Anrebpanueckasi CyMMa CHJI TOKOB B y3J1€ Pa3BETBICHHOMN JIEKTpUUECcKO Lenu paBHa 0.
15. Kakue toku Bo 2-om mpaBuiie Kupxroda GepyTcest co 3HaKaMu «+» U « —»?

1) Toxu, BTekaroImue B y3el, OepyTcs cO 3HAKAMH «+», BHITEKAIOMNUE U3 y3JIa — CO 3HAKOM
«—».

2) Toku, coBmajarollie MO HAMPABJICHUIO C HampaBlIeHHWEM 00X0oaa KOHTypa, Oepyrcs co

3HAKOM «+», a TeKyIIHe IIPOTHB HAINPABJICHHUS 00X0/1a — CO 3HAKOM « —».

3) Bce Toku 6epyTcst CO 3HAKOM «+y.

4) 3HaKH «+» U « —» BBIOUPAFOTCS ISl TOKOB IPOM3BOJIBHO.
16. Ilo xaxoii dopmyine ompezensercs oOIIee CONPOTHUBIEHHE R IIPU IOCIEAOBATEIFHOM
COEIMHEHUH HECKOJIbKMX IIPOBOAHUKOB?

DL=1: 2 k- LA . HR=YR: 4 -=YR.
R R, R-R+R,-R,+..R R _, R
17. Tlo kakoii ¢Qopmyne ompenensercss oOliee CONMPOTHUBIECHHE R TMpU NapauielbHOM
COCIIMHEHIH HECKOJIBKUX POBOJHUKOB?
1 2R

1 1
)—=>R; 2)R=)R; 3)—=> —; 4)R= .
) R Z ' ) Z ! ) R Ri ) R-R,+R,-R,+..R R _,

18. Yro Takoe p—n mepexon?
1) KoHTakT ABYyX pa3HOPOJHBIX METAILJIOB.
2) KoHTaKT MeTasI-qH3IEeKTPHK.
3) KoHTaKT 1BYX BUAOB MOIYIIPOBOJIHUKOB C Pa3HBIMU TUIIAMH IIPOBOJAUMOCTH.
4) KOHTaKT ABYX THIIOB 3JIEKTPOJIMTOB.
19. Kakoe cBOMCTBO p — 1 nepexoza MCHOIb3YETCs B HOJIYITPOBOAHUKOBBIX JHOIaX?

1) OHOCTOPOHHSS IPOBOJUMOCTb.
2) 3aBHCHMOCTb COMPOTHUBJICHHS OT TEMIIEPATYPHI.
3) 3aBHCHMOCTb CONPOTHBIICHHS OT OCBELIEHHOCTH.
4) Marasi BeTMYMHA COMPOTUBIICHHS.
20. Kakoe siBJIcHHE HAa3bIBACTCS IEKTPOMArHUTHON MHIyKIUEH?
1) TlosiBneHHe MarHUTHOTO MOJIS MIPY NPOTEKAHUH TOKA 110 LETIH.
2) Bpamuienne KOHTypa ¢ TOKOM B MATHUTHOM IIOJIE.
3) /lelicTBHE MarHUTHOTO I10JISl HA TPOBOJHUK C TOKOM.
4) SIBneHne BO3HUKHOBEHHUS IEKTPUUECKOTO TOKA B 3aMKHYTOM IIPOBOJIAIIEM KOHTYpE IPH
HM3MEHEHHN MarHUTHOTO ITOTOKA, IIPOHHU3BIBAIOIIET0 3TOT KOHTYD.
21. Kotopast u3 popmy: npeacTaBiser co00H 3aKOH 3JIEKTpOMarHuTHOH Ay ®apanes?

I)S:J(R+r); 2)gﬂa;—?; 3) ® =BScosp; 4)D=LJ.

22. Kakoe siBJIeHHE Ha3bIBACTCS CAMOMHIYKIHEH?
1) SIBneHne BO3HMKHOBEHMS WHAYKIMOHHOTO TOKa B LENHM IPHU MPOTEKAaHHH B HEH
MePEMEHHOTO TOKA.
2) IlosiBIeHNE MAarHUTHOTO OJISL IPU TPOTEKAHUU TOKA I10 LIEIH.
3) Bpauenue KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.
4) JleiicTBHEe MarHUTHOTO MOJIS HAa IIPOBOJHUK C TOKOM.
23. Kaxkoe U3 HWKENPUBEICHHBIX YTBEPXKACHHUHN SIBJIACTCS NpaBwioM JIeHna aias HampaBlICHUS
WHIYKIHUOHHOTO TOoKa?
1) WHOyKOUOHHBIA TOK MMEET TaKOe HAIMPaBJICHHE, YTO €0 MAarHUTHOM MOJIE MPEHSITCTBYET
HM3MEHEHHIO TOT'0 MarHUTHOTO MOTOKA, KOTOPOE €TI0 CO3/aJI0.
2) HWHIyKUMOHHBIH TOK HANpaBJeH MPOTHBOINOIOKHO HANIPABICHHIO DIEKTPHYECKOTO TOKa,
KOTOPBIH €ro Co3Jal.
3) HampasieHne HHAYKIIMOHHOTO TOKa ONPEAENIeTcs 10 PaBuTy OypaBuuKa.
4) HanpapneHne HHIYKIIHOHHOTO TOKA OMPEACISCTCS MO IPABUITY JICBOH PYKH.
24. Io kakoii u3 hopMyI1 BEIUMCIIAETCS BEIMUYMHA CUIIBI AMIiepa?
1)F = quBSina; 2) F=JB(Sina: 3)J= R‘i . J:%.
r

25. Io kakoii u3 hopMyl BEIUMCIAETCS BeIMUUHA cUibl JlopeHua?
1)F = quBSina; 2) F=JBSina; 3)F=-1%_. 4 Fen®p.s.
e, r dx
26. KoTopast 13 HHXKeNpUBEIEHHbIX (OPMYII SBJISETCS ONpeie/IeHheM UHIYKTUBHOCTH KOHTYpa?
DL=uunV; 9L=2; 3)ye=a, gr-f
1 dt 10}
27. KoTopasi 3 HIKEPUBEACHHBIX (OPMYIT IPEACTABISIET COO0H MHAYKTHBHOE CONPOTHBIICHNE

KOHTYpa epEeMEHHOMY TOKY?

I)R:g; 2)R:p£; 3) R = 1; 4) R, =wL;
J S wc

28. Kakue konebaHusi Ha3bIBAIOTCS BBIHYKICHHBIMH JJICKTPHYECKUMH KOJICOaHUSIMU?
1) Konebanus, BO3HUKAlONIE B CHCTEME IIPH COOOLICHUM IEpPBOHAYAJIBHOIO 3araca
SHEPTHH, BCIEACTBHE COOCTBEHHBIX CBOMCTB CHCTEMBI U IPH MPEHEOPEKUMO MaJbIX MOTEPSIX
SHEPTUH Ha BBIAEICHHUE TEIUIOTHI.
2) Konebanus, CymecTBYONINE B CHCTEME IIPH IOCTOSIHHOM ITONOJIHEHHH 3a11aca SHEPTHH.



3) Konebanus, mpoucxomsiye o MaTeMaTH4eCKOMY 3aKOHY CHHYCa MJIM KOCHHYcCA.
4) Kosebanus, mnpoucxojsmpe B LENH C HEPEMEHHBIM HCTOYHMKOM TOKa C

9NEKTPOJABMKYILEH CHIIOH. & = & -sin (a)ﬂt)

29. KoTopast 13 HIXKENPUBEACHHBIX (HOPMYIT XapaKTepu3yeT HHAYKTHBHOE COPOTHUBIICHUE?
1Y 1 2
DZ=,RP+|oL-——|; 2)R=—; 3)Z=R+(owl); 4 R =oL,
) [ wc) ) R, p” ) Z=|R*+(wL) ) R,

5. OIITUKA
1. Exunnna u3MepeHns ONTHIECKOH CUIIBI JIMH3BI?
1) crepaguan; 2) miokc; 3) repr; 4) nuonTpuid; 5) Metp.
2. Onruueckas cuja JIMH3bI paBHa 2 1. HaiianTe ee ¢pokycHOe paccTosHEE.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5)1m.
3. B kako#i U3 HMXE MEPEUNCIICHHBIX CPEJl CKOPOCTh PACIPOCTPAHEHHMS CBETa HAHOOJbIIIAsI, €CITH
[IOKA3aTeNH TIPENOMIICHUS] 3THX CpPeJl CIIeyIOIHe:
l)anmmaz - n=2.41; 2)Boma- n=1.33; 3)cmupr- n=1.36; 4)sauTaps - n=1.54.
4. Kakoe 13 clieqyroIIMX YCIOBHI yKa3bIBaeT, UTO JIMH3a pacceBarowas?
1) D=3nanrp; 2) F<10cm; 3) D<0; 4)mn3aBorayras; 5) nzo0pakxeHHE MHUMOE.
5. Kakoe n3 HIKeCIeAyOIHMX YCIOBUI YKa3bIBaeT, YTO JIMH3a coOMpatoras?
1) nuH3a BBIMyKIast; 2) n300pakeHue B JIMH3€ MHUMOE;
3) nzobpaxxeHue B juH3e npsamoe; 4) D> 0.
6. UTo MOXHO cKa3aTh 00 yIJIe IajeHus Jiydya CBeTa Ha MOBEPXHOCTh paszielia IBYX Cpell U yrie
IPEeJIOMIIEHHS], €CIIM JIyd BBIXOAUT M3 ONTHYECKH OoJiee IIOTHOH Cpenbl B ONTHYECKH MEHee
IUIOTHYI0?
1) yron mageHust GosbliIe yria npelOMIICHHS;
2) yroun npenomieHus 60Jblle yriia najJeHus;
3) yros npenoMIIeHHUs PaBeH yrily MajeHus;
7. Kakol yrom mpenoMiIeHHS COOTBETCTBYET IPEACIbHOMY YINIy IIOJHOTO BHYTPEHHEro
oTpakeHus?
1D0% 2)45% 3)90% 4)180°.
8. Kak u3menurcs GpokycHoe pacCTOSIHUE CTEKIISTHHOI JINH3BI, €CIIH €€ OIyCTHTb B BOLY?
1) He m3MeHHTCS; 2) YBEIWUYHUTCS;  3) YMEHBIIUTCS.
9. JIyu cBeTa nmajaeT Ha TpaHUIly pasjena ABYX CPell ¢ HOKa3aTeleM IPeloMIIeHUs n, U n,. B

KaKHX CJIy4asiX yroJi MajieHusl paBeH yriry IpeIoMIeHus?
)n>n,; 2)n=ny; 3)n<n,.
10. JIyist KaKkMX IPOLIECCOB XapaKTEPHO sABJIEHUE HHTephepeHnn?
1) 151 9NEKTPOCTATHIECKHX MPOLIECCOB;
2) Juisi BCEX BOJHOBBIX NPOLIECCOB;
3) Juis MPOLECCOB PaAMOAKTUBHOIO Paclaia;
4) 1s 2NEeKTPOMArHUTHBIX TIPOLIECCOB.
11. Kakue BOJHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTH?
1) BOJHBI, UMEIOLIHE OJHHAKOBbIE (Pa3bl U MIOCTOSHHYIO PA3HOCTD JJIMH BOJIH;
2) BOJIHBI, UMEIOIHE OJMHAKOBYIO JAJIHMHY BOJHBI H TIOCTOSIHHYIO Pa3HOCTh (a3;
3) BOJHBI, HCIIyCKaeMBbI€ OTHIM HCTOYHUKOM;
4) BOJIHBI, UMEIOIIUE PA3IMYHYIO JUIMHY U TIOCTOSIHHYIO (a3y.
12. Kakue BosHBI MOTYT HHTEp(hEpUPOBATH?
1) BOJIHBI OT OZHOTO UCTOYHMKA CBETA;
2) BOJIHBI, pacIpOCTPAHSFOLINECS B OJJHOH IIIOCKOCTH;
3) BOJIHBI, UMEIOIHE OIMHAKOBYIO DHEPTHIO;
4) BOJIHBI OIMHAKOBOM JJIMHBI ¥ TOCTOSTHHON pa3sHoCcTH (as.
13. TIpu kakoii pa3HOCTH X0/1a BO3HUKAET yCUIICHHUE KOJIeOaHuii Tpu nHTepdepeHnm?

1) npu pa3HOCTH X0/, PABHOIM YETHOMY YMCILY JUIMH ITOJYBOJIH;
2) 1pu pa3sHOCTH XOJa MEHbIIE JUINHBI BOJIHBL;
3) mpu pa3HOCTH X0J1a, paBHOH LeIoMy unciy ¢as;
4) npu pa3HOCTH XO/1a, PABHOH HEYETHOMY YHCITy JAJIHMH HOJIYBOJH.
14. IIpu xakoit pa3HOCTH X0Ja BO3ZHHKAET oci1abiaeHue KoaebaHuil mpu uHTephepeHnun?
1) mpu pa3HOCTH X0[a, PaBHOH 1IeJIOMY YHCITy JUIUH IIOJIYBOJIH;
2) npu pa3HOCTH XOJ1a, PABHOI HEYETHOMY YHCITy JUIMH TIOJIYBOJIH;
3) npu pa3sHOCTH XOJa MEHbIIE JUINHBI BOJIHBL;
4) mpu pa3HOCTH XO/1a, PABHOW YETHOMY YHCIy (a3.
15. Kakoe ¢u3nueckoe siBIeHHE OTHOCUTCS K TU(PPAKIIUU BOJIH?
1) sBlleHHEe HAJOXKEHHs BOIH, B pe3yJbTaTeé YEro IOJy4aeTcss OIpe/elieHHas KapTHHA
MaKCHUMyMOB U MUHUMYMOB;
2) siBJICHHE OTMOAHMS BOJHAMU TIPEIISTCTBYS;
3) pasnoxxeHue 0€NOro cBeTa Ha COCTABIIAIONIME LIBETA;
4) siBneHue ocaabiIeHHs] CBETOBBIX BOJIH IIPH PACIIPOCTPAHEHHH B CpeIe.
16. IIpu KakoM yCIIOBUH MOKHO HaOMOAaTh AU(PPAKIHIO BOJIH?
1) ecnu AyMHA BOJIHBI BO MHOTO pa3 MEHBIIIE pa3MepoB rpeaMeTa’?
2) ecyii AJMHA BOJIHBI PaBHA YETHOMY YHCILy aMIUTHTY/ KoJleOaHuUH;
3) eciii AJMHA BOJIHBI COM3MEPHUMA C JIMHEHHBIMHU pa3MepaMH MPeAMETa;
4) ecnu (aza koseOaHU HEMPEPHIBHO M3MEHSETCS.
17. Kakoe siBieHHE CBUACTEIBCTBYET O TOM, YTO CBET MPEACTABIISET COOO0i 3IEKTPOMArHUTHBIC
BOJIHBI?
1) unrepepenuus ceera;
2) mudpakius CBETOBBIX M AIEKTPOMArHUTHBIX BOJH;
3) moromeHne cBeTa Ipu paclpoCTPAHEHHHU B CPELE;
4) CKOpPOCTB PAaCIPOCTPAHEHHUSI CBETA U HJIEKTPOMATHUTHBIX BOJH B BaKyyMe.
18. CKombKO AJMH BOJH MOHOXPOMAaTHYECKOTO CBETa C YacTOTOW KojebaHuit v =35 10" T
YJOXKUTCS Ha MyTH JiuHON ¢ =1.2mm B Bakyyme?

1)2; 2)10; 3)500; 4)2-10°
19. Yrto mnpoucxoaut ¢ JydyoM O€JOro cBeTta MPH TMPOXOKACHHH dYepe3 TPEXTPaHHYIO
CTEKJISIHHYIO TIpHU3MY, €CIM II0Ka3aTeNb IPEJOMJICHHS NPH3MBI OOJbIIE MOKa3aTens
IPEeJIOMIIEHHs] OKpYKatomeit cpeib?
1) JIyu cmemaercst BBIXOs M3 HPU3MBI B HANIPABJICHUH MApaJlJIeIbHOM HadyallbHOMY;
2) Jlyu oTkioHsercs;
3) Jlyu oTKIOHSETCS K BEPHIMHE IPU3MBI M IIPH 3TOM pa3jiaraeTcst Ha LBETHbIE ITy4KU;
4) JIy4 OTKIOHSAETCS K OCHOBAHMIO IIPU3MBI M TIPU 9TOM pa3JiaraeTcs Ha [BETHBIC ITYYKH.
20. Kaxue pusndeckue SBICHUS MPOUCXOMAT C JIydOM OEJIOro CBeTa IPH IPOXOXKICHUU depe3
CTEKJISTHHYIO TPEXIPaHHYIO Mpu3my?
1) unrepdepenuus;
2) nmudpakius U npeoMIIeHHE;
3) npenomIieHHE U AUCTICPCHS;
4) narepdepeHnus U UGpaKuus.
21. JIyun kakoro MOHOXpOMAaTHYECKOTO CBETa UMEIOT HAnOOJIbIIYIO JUIHHY BOJIHbI?
1) duoneroBbie;  2) opamxkeBble; 3) 3enmeHble;  4) KpacHBIE.
22. JIyun Kakoro MOHOXPOMAaTHYECKOTO CBETa UMEIOT HauOOJIbIIYI0 YaCTOTY KoseOaHui?
1) 3enenste;  2) cunme; 3) KpacHble;  4) OpaH)KEBEIC.
23. Yto ompenensieT LBET Jyya ¢ TOUYKU 3pEHHUs BOJTHOBOW MPUPOABI cBeTa?
1) ammuTya KonedaHuii; 2) CKOPOCTh PacCIpOCTPAHEHHS BOJIHBI;
3) daza xonebaHuit BOMHBI, 4) AJIMHA BOJHBI;, 5) 4acTOTa BOJIHBI.
24. TTo xkakOMy 3aKOHY pPacCEHBAIOTCS CBETOBBIC JIy4dH B aTMOc(epe?

1 1
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25. B ueM COCTOHT pa3iniyue MeKIY €CTECTBEHHBIM U MOISIPU30BAHHBIM CBETOM?
1) B CKOPOCTH pacrpoCTpaHEHHUsI CBETOBOI BOJIHEI,

2) B IUIOCKOCTH KOJICOAHMH HANPSHKEHHOCTEH 3JIEKTPUYECKUX U MarHUTHBIX BEKTOPOB CBETOBOI
BOJIHBI;

3) B MOTJIONIEHUH CBETOBOW BOJTHBI BEIIECTBOM;

4) B paccessHHU CBETa MEJIKMMH YacTHUIIaMH U MOJICKYJIaMH BEIIIECTBA.

26. Kakue BelecTBa Ha3bIBAIOT ONTHYECKH aKTUBHBIMHA?

1) KOTOpbIE MOTJIOMAIOT CBET;

2) KOTOpbIE U3MEHSIOT HANPaBJICHHE PACIPOCTPAHEHHUS CBETA;

3) KOTOpBIE BpAIIAOT [UIOCKOCTH MOJISIPH3ALIUH CBETA,;

4) KOTOpBIC pa3ilararoT OENbIi CBET B IIBETHOMN CHEKTP.

6. OCHOBBI ATOMHO U SIIEPHOM ®U3UKU

1. KBanToBast ¢pu3uka U3ydaeT siBICHUS:

1) nmpoucxoasye co CKOPOCTIMH CPABHUMBIMHI CO CKOPOCTBIO CBETA;

2) NpOUCXOMAIINEe B MAaKpOMHUpE, NPH OOBSICHEHHH KOTOPBIX KiIaccHueckas (U3UKa HHOTIA

BCTPEYAET 3aTPYAHEHHS;

3) npoucxozsiIre B MAKpOMUPE, KOTOPBIE KiIacCHuecKast (pH3HKa OOBSICHUTH HE MOXET;,

4) IpoHCXOAIINE IIPH BHICOKUX JABICHHUSAX M OYEHb BHICOKUX TEMIIEpaTypax;

5) yka3aHHbIe B myHKTax 1) u 3).

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

1) u3nydeHue U MOIJIOMICHHE CBETa IPH BBICOKHX TEMIIEPaTypax MPOHCXOIHUT HEHIPEPHIBHO, a

IIPU HU3KUX — IUCKPETHO, T.€. ONPEEIeHHBIMU OPLHUAMH (KBaHTaMH);

2) u3mydeHHe CBeTa HIPOHCXOIHUT AUCKPETHO, a IOIJIOMICHNE — HENPEPHIBHO;

3) u3mydeHHe U IOIVIONIEHHE CBETa IIPOUCXOJUT JUCKPETHO;

4) u3nyYeHUe U TIOTJIOIICHHE CBETa IMPOUCXOMUT TOJIBKO INPH MepexoJe aroMa M3 OJHOTO

CTaIHOHAPHOTO COCTOSHUS B IPYroe;

5) xBaHT cBeTa (PoTOH) 00MagaeT Kak KOPIMYCKYISPHBIME, TaK ¥ BOTHOBBIMH CBOICTBAMHU.

3. Kak u3MeHuTCs 4acToTa U3IydeHHs], €ClIi DHEPruio KBaHTa yBEIHUUTCS B 2 pa3a?

1) yBenuuntcs B 4 paza; 2) yMeHbIIUTCs 4 pa3a; 3) HE UBMEHHTCS;

4)yBennuuTcs B 2 paza;  S5) yMEHBIIUTCS B 2 pasa.

4. Kakas dopmyina onpezenser uMmiryiasc GporoHa?

D) p=mc; 2) p:hl; 3) p:ﬁ; 4) p:hl H p:ﬁ;
c A c A

5) Bce mpuBeACHHbIC B MyHKTaX 1,2 1 3 (GOpMyJIBI SBISFOTCS MPaBUIIBHBIMU.

5. OT KaKuX MapaMeTpPOB 3aBHCHUT 3Ha4YeHHE (POTOTOKA HACBHIIICHUS?

1) ot sHepruu oToHa; 2) OT CBETOBOTO MOTOKA; 3) OT 4aCTOTHI OOJYYAIOLIErO CBETA;

4) oT CBETOBOro IOTOKa M OT YAaCTOTHI OOJIYYalOIIEro CBETa; S5) OT CKOPOCTH BBUICTAIOIIHX

3IIEKTPOHOB.

6. YpasueHnue potoaddexra npu yciaoBun 3anupanus GOTOTOKA UMEET BU:
2

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

7. Kakue ¢akTopsl onpenensoT KpacHyto rpanuity Gpotoaddexra?

1) sHeprus ¢orona; 2) HanpsKeHHE MEX/Y aHOJOM M KaToJ0M; 3) JUIMHA CBETOBOW BOJIHBI;

4) BelecTBO aHO/Ia; 5) BEIIECTBO KaTOAA.

8. Ilpu ocBeLICHHH IUIACTHHBI 3eJIeHBIM cBeTOM (oTodddekra HeT. Byner i oH HabmomaThes
IIpU 00JIyYSHUH TOM JKe MIACTHHBI KPACHBIM CBETOM?

1) Her;

2) nma;

3) Gyzer, eciii HHTEHCHBHOCTb KPACHOTO CBETa OOJIbIIE, YeM HHTEHCHBHOCTB 3€JIEHOTO CBETA;
4) Her, T.K. pab0oTa BBIXO/Ia AIEKTPOHA U3 TUIACTHHBI OYIET elle Oobliie;

5) HeT oTBeTA.

9. JlaBneHue, oka3bIBa€MOE Ha Tella DIEKTPOMATHUTHBIM M3Ty4eHHEM, MOXKHO O0BSICHUTH?
1) ToNBKO HAa OCHOBE KBAaHTOBOII TEOPHUH;
2) TOJBKO Ha OCHOBE BOJHOBOM TEOPHU;
3) Ha OCHOBE KBaHTOBOH U BOJIHOBOW TEOPHH;
4) Mcronb3yst AU Pa3IMYHBIX TEJ pa3HbIE TEOPHH;
5) BO3HUKHOBEHHEM MEXaHHUYECKHX CHJI 32 CUET HJIEKTPOMArHUTHOTO MOJIA.
10. OarHAKOBO JIK IaBJICHHE, OKa3bIBAEMOE CBETOM, Ha YEPHYIO WK OCITyI0 MOBEPXHOCTb.
1) omuHaKOBO;
2) Ha Oenyro MOBEPXHOCTH JaBJICHUE CBEeTa OOJIbLIE;
3) Ha 4epHYIO IOBEPXHOCTD JIaBJICHHs CBETa OOJIBIIIE;
4) pe3ysbTaT 3aBHCHT OT JUIMHBI CBETOBOW BOJIHBI, NaJA0IICH Ha 9TH MOBEPXHOCTH;
5) pe3ynbTat 3aBHCUT OT 3HEPTUH (POTOHOB.
11. Kakue cBoiicTBa cBera noarsepxaer 3¢pdexr Komnrona?
1) a¢pexr KoMmnToHa HE HaeT BO3MOKHOCTH JIeNIaTh BHIBOJIBI O CBOWCTBAX CBETA;
2) BOJHOBBIE CBOICTBA CBETA;
3) KBaHTOBO-BOJIHOBBIC CBOWCTBA CBETA;
4) KBaHTOBBIE CBOWICTBA CBETA;
S)ma ocHoBe O(ddexkra KomnroHa MOXKHO cpaenaTh, BBIBOA, YTO CBET CIOCOOEH
pacHpoCTpaHsATHCS TONBKO B aDCONIOTHO YIIPYIHX Cpeaax.
12. B kakoMm ciy4ae 3Heprus aroMa BOAOpPOAa OOJbIe: KOTJa JJIEKTPOH HAXOJUTCS Ha
YAAJEHHOIT OT siipa OpOHTE WM Ha caMOi OIM3KOM K siapy?
1) Ha ynaneHHOH OT s1pa opOuTe;
2) Ha caMoii OJIM3KOIA K sIpy opouTe;
3) sHeprus aToMa OJMHAKOBA B 000MX CITydasXx;
4) aToM BOJOpOZa MMEET HAMOOJBLIYI0 SHEPIHI0 B MOMEHT Iepexoa ¢ OJM3KOoH opOUTHI Ha
YIAJICHHYIO;
5) HeT oTBeTA.
13. Ha kaky cTanMoOHapHYI0 OpOUTY HEPEXOAUT IEKTPOH B aTOME BOAOPO/A MPHU HCIYCKAaHUU
BHIUMBIX JTydei?
1) co BTOpOIi Ha IEPBYIO;
2) ¢ ar000i Ha TIEPBYIO;
3) c nepBoii Ha JITOOYIO;
4) c moboit Ha TPETHIO;
5) ¢ n00boit Ha BTOPYIO.
14. VimeeTcst 1 CBsI3b MKy YaCTOTOM OOpalleHHsl ATEKTPOHA BOKPYT s/pa aToMa BOJOpOJa U
YacTOTOM ero M3IydeHus?
1) umeercs;
2) He uMeercs;
3) umMeercs, eClIi 4acTOTa OOpAICHHUS TEKTPOHA MHOTO OOJIBIIIEe YaCTOThI U3ITyYCHHUS;
4) uMeercss TONBKO Ui OpOUT, paaUychl KOTOPBIX  YIOBIETBOPSIOT —COOTHOLICHHMIO:
m,v.r, =n h
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5) UMeeTcsl, eClIU 4acTOTa OOPAIeHHUs HIIEKTPOHA MHOTO MEHBIIE YaCTOThI H3TyYCHUS.
15. CkosbKO KBAaHTOB C Pa3jIMYHOM 3HEprueil MOKeT UCIYCKAaTh aTOM BOJIOPOJA IPH Mepexoe
JJIEKTPOHA C TPeThell OpOUTHI Ha TIEPBYIO?
1) onuH KBaHT; 2) ABa KBaHTa; 3) TP KBaHTA; 4) YeThIpE KBAHTA; 5) IATh KBAHTOB.
16. CornacuHo rumnotese ae bpoitns:
1) TOABKO DJEKTPOHBI O00JaNaIOT HapsLy ¢ KOPIYCKYJIIPHBIMH TakKe M BOJHOBBIMH
CBOICTBaMU;
2) TONBKO (POTOHBI 0ONANAIOT KaK KOPIYCKYIIPHBIMH, TaK ¥ BOJHOBBIMHU CBOICTBAMH;
3) "acTuIBl He MOTYT 00JIaaTh BOJIHOBBIME CBOHCTBAMH, €CIIH MX Pa3Mephbl IPEBBIIIAIOT 1078 u;
4) mobast yactuna 00aaeT Hapsay ¢ KOPIYCKYJISIPHBIMH, TAK)Ke U BOTHOBBIMH CBOWCTBaMH;



S) BonHBI JFO0OW TPHUPOABI 00NaNalOT, B TOW WIM HHOW CTENEHH, KOPIYCKYJSPHBIMH
CBOMCTBAMH.
17. W3 COOTHOWICHHS HEOMpPEASHCHHOCTeH JUIsi KOOPAMHAT ¥ HMITYJICOB (HampuMep,

Ax-Ap > i) CIemyerT:
T 2z

1) €CJIK MUKPOYACTUIIAa HAXOAUTCA B COCTOSITHHUHU C JOCTATOYHO TOYHBIM 3HAYCHUEM KOOPAWHATHI
(Ax - 0) , TO COOTBETCTBYIOIIAA IPOCKIHA €€ HMITyJIbCa B 3TOM COCTOAHHUHU OKa3bIBACTCA

COBEPIIIEHO HEOIpeaeIeHHOH (ApX — oo) , ¥ Ha000pOT;

2) MHUKpPOYACTHIA HAXOIUTCS B COCTOSHUH, KOTJIa HH €€ KOOPAWHATY, HU COOTBETCTBYIOLIYIO
MIPOEKIIMIO €€ UMITYJIbCa TOYHO OMPEICINUTh HEb3sl;

3) ecnM MHKpPOYACTHIIA HAXOAUTCS B COCTOSIHHM C TOYHBIM 3HAYCHHEM KOOPIHMHATBHI, TO U
3HAYEHHE COOTBETCTBYIONICH IPOCKIHMH €€ HMITyJbca B 3TOM COCTOSHHHM MOXXHO TOYHO
OTIPEeNHNTh;

4) uT0 yacTuia obnasaeT OJHOBPEMEHHO KOPITYCKYJISIPHBIMH U BOJJHOBBIMU CBOHCTBaMU;

5) 94T0 dYacTHUIA HE MOXET OJHOBPEMEHHO O00JaJaTh KOPIYCKYJSIPHBIMH M BOJHOBBIMH
CBOWCTBaMH.

18. ®wusnmyeckuii CMBICT BOMHOBOH (yHKIMM (y - (YHKIHH), ONHCHIBAIOIICH COCTOSHHE
YaCTHIIBI COCTOUT B TOM YTO:

1) 3HaueHne BOIHOBOW (DYHKIIMH PABHO BEPOSITHOCTH HAXOXKICHHUS YaCTHIBI B 3JIEMEHTE 00beMa
dV B MOMEHT BpEMEHHU .

2) BosHOBasi (DYHKIHUS ONpEAeIseT MOJOKSHHE YacTHIBI B MPOCTPAHCTBE B JAHHBIH MOMEHT
BpPEMEHH /.

3) KBapaT MOAYJIsI BONHOBOW (DYHKI[MH PaBEH OTHOLICHHIO BEPOSITHOCTH HAXOXK/ICHUS YACTHUIIBI
B MasioM o0beMe dV Kk 3ToMy 00beMy (TIIOTHOCTh BEPOSITHOCTH);

4) 3Hasi BOJHOBYIO (YHKIHIO, MOXKHO OIPEICIUTh TPACKTOPHIO JBIDKCHHS 4YacCTUIBI B
MIPOCTPAHCTBE;

5) HeT oTBeTa.

19. Kakoe u3 yTBepxkIeHHH sBisieTcst BepHbIM. Y paBHeHue Llpenunrepa

(Aw%’f(nu)y/:oj:

1) crporo nokasbiBaeTcs MaTeMAaTHYECKUMH METOJIaMHU;

2) UMEeT PperyjsipHOe pelieHHe MNpu JrOOBIX 3HAueHHsAX mapaMeTpa FE (MOJHOW 3HEpruu
YaCTHUIHI);

3) HCHOJB3YIOTCS TOJIBKO ISl PEIICHUS 33/1a4¥ 00 SHEPreTHYECKUX YPOBHSIX JJIEKTPOHA B aTOME
BOJIOPO/IA;

4) moctynupyercs TaKk e, KaKk B KIACCHYECKOM MeXaHHKE IOCTYJIHPYeTCs BTOPOH 3aKOH
HeroTona.

20. Kakoe U3 NMpHBEACHHBIX YTBEPXKACHHH siBJsieTcss HeBepHbIM. COOCTBEHHBIH MEXaHHUUYECKUI
MOMEHT HMITy/bca (CIIMH) L_3JIEeKTPOHA:

1) BBeneH miist 00bsicHeHus onbiToB [llTepHa u I'epiaxa 1o paciienieHuIo y3Koro mydka aTOMOB
BOJIOPO/Ia B CHIIbHO HEOJXHOPOAHOM MAarHUTHOM IIOJIE;

2) 3TO BHYTPEHHEE HEOTHEMIIEMOE CBOMCTBO JIEKTPOHA, TOJOOHO €To 3apsay U Macce;

3) KBaHTOBAsI BEJIMYMHA, HE UMEIOIAs KJIACCHYECKOI0 aHaJIora;

4) KBaHTYyeTCs 1O 3aKOHY L =/, /s(s + 1) , T/Ie S - CIHHOBOE KBAaHTOBOE YHCJIO;
5) ecTh BeIMYMHA CKAJSPHAS.

21. YTBepKIeHHE: «B OJHOM M TOM X€ aTOME HE MOXET ObITh 0oyiee OJHOrO 3JIEKTPOHA C
OJIMHAKOBBIM HA0OPOM UETBIPEX KBAaHTOBBIX UHCeN 1, [, m, U m » IpeJcTaBiseT coooi?

1) Bropoii nocrynar bopa;  2) npunnun [Taynu;  3)runoresy ae Bpoiis;
4) runoresy [lnanka,  5) NPUHLMKI HEPA3IMYMMOCTH TOXKIECCTBEHHBIX YaCTHII.

22. Slapo aTOMOB y H30TOIOB OTHOTO U TOTO K€ dJIeMEHTa colepKar?

1) ogMHAKOBOE YHMCIIO HEHTPOHOB, HO PA3IMYHOE YHUCIIO IIPOTOHOB;

2) oaMHAKOBOE YHCIIO IIPOTOHOB, HO PA3IMYHOE YUCIIO HEHTPOHOB;

3) KOJIMYECTBO HEHTPOHOB PABHO KOJIMUYECTBY MPOTOHOB;

4) OMHAKOBOE YHCIIO AIICKTPOHOB;

5) pa3nu4HOE YHCIIO JIEKTPOHOB.

23. Kakue yTBepKIeHHsI U1l JHEPTUHU CBS3H SIpa SBISAIOTCS BEPHBIMU?

a) SHEpPIHs CBSA3W s/Ipa paBHA TOM SHEPIHHU, KOTOpas BBIACISIETCS IMPU OOpa3oBaHUM SApa U3

OTAEJBHBIX YACTHIL;

0) BHeprusi CBS3M sApa — 3TO JHEPrus, HEoOXOAWMAs Ul TOJHOTO pacHICIUICHUs sapa Ha

OT/CNaHHBIC YAaCTHIBI (HyKJIOHBI);

B) SHEPIHs CBS3H SJpa paBHA TOH SHEPTUH, KOTOPAs MOTJIOMIAETCS IPU CHHTE3e SApa.

1) TonmbKO yTBEpXKIEHUE a); 2) TOIBKO yTBEpKAeHHE 0); 3) TOJIBKO YTBEP)KACHHE B);

4) yrBepxkaeHus a) u 6);  5) yrBepxkaeHus 0) U B);

24. JlehexT Macchl s1/1pa 3T0:

1) BenmmumMHA Ppa3sHOCTH CYMM Macc BCEX HYKIIOHOB M 00pa30BaHHOTI'O M3 HUX aTOMHOTO s71pa;

2) OTHOILIEHHE MEXIy CyMMapHOH Maccoil HYKJIOHOB, HE CBSI3aHHBIX MEXIYy CO0O0i, U

CyMMapHO# Maccol TeX ke HyKJIOHOB, CBSI3aHHBIX MEXIY COOOH B siZ[pe aToMa;

3) BenMuMHA, HAa KOTOPYIO BO3pacTacT Macca BCEX HYKIOHOB IIpH 0Opa3oBaHMM W3 HHX

ATOMHOTO SI/1pa;

4) pa3HOCTh MEXIYy CyMMapHOH Maccoil HEWTPOHOB W CYMMapHOM Maccoil MpPOTOHOB,

COJIepKAIIUXCS B SIPE;

5) pacuieruieHue sjjpa Ha OTJeIbHbIC HyKJIOHBI.

25. Kakas u3 npuBeeHHBIX (POPMYIT ONTMCHIBAET OCHOBHOW 3aKOH paJMOaKTHBHOTO pacnana?
pon=ngee gy J=fee g NeNpets gy g 220y
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26. Kaxkoii 3apsi1 IMEIOT ¢ — YacTulla, [ —4YacTHla U ¥ — U3dydeHue?
1) o —dacTuIa — MOJNOXKUTENbHBINA; [ —4acTULla — OTPULIATENbHBIH; y —U3IydeHHe HE MMEeT

3apsina;
2) @ —dacTulla — OTPHLATENbHBIN, [ —YacTHIa — MOJOXHUTENBHBIN; ¥ —U3Iy4YeHHE HE HMEeT
3apsina;

3) @ —dactuiia — He WMeEeT 3apsja; [ —dYacTUIla — OTPUIATENBHBIA; J —U3JIydeHHE -
MOJIOKUTEIbHBII;

4) a— 4vacTula — MOJIOKUTENBHBIN; [ —uacTHIa — HE MMEeT 3apsja; y —H3JIydeHHe -
OTpHLATENBHBIH;

5) o — 4acTHla — MOJIOKUTENbHBIIN; [ — YacTHLa U y — U3JIydeHHUE - HE UMEeT 3apsi/ia,;

27. Kakue sinepHble MPOLECCHI NPUBOAAT K CTPYKTYPHOIl mepecTpoiike sifep aTOMOB, a KaKue
Her?

1) a—, [ — pacnan He U3MEHSIOT COCTaB sApa, y — U3JIyYeHUE — U3MEHSET;

2) a—pacnagu y —U3IydeHHEe U3MEHSIOT COCTaB Apa; [ — paclaj HeT;

3) f—pacnanu y —U3Iy4eHHE U3MEHSIOT COCTaB S/Ipa; ¢ — pacraj HeT;

4) a—, [ — pacnaja U3MEHSIOT COCTaB spa, ¥ — U3JIyuyeHHE — HeT;

5) a¢—, f— pacnang M y— W3JIy4eHHE U3MEHSIOT COCTaB sAPa;

28. Kakue peakiuy Ha3bIBAIOTCS SAEPHBIMU?

1) peakimu, IpHU KOTOPBIX SAPO MOTJIOMIAIOT YHEPTHUIO;

2) peakiuu, Ipu KOTOPHIX SAPO UCIYCKAIOT 3HEPTHUIO;

3) npeBpameHns aTOMHBIX sep NPH B3aMMOJCHCTBHU HUX C 3JIEMEHTApHBIMH YaCTHUIIAMH WIIH

APYT C APYrom;



4) BepHBI BCe ONpE/IeNICHNs TaHHbIC B TyHKTax 1-3;

5) cpeny JaHHEIX ONpPECICHUI HET BEPHOTO.

29. Jlns TpoTeKaHWsA YIOPaBIAEMOH SOEpPHOM LEMHONM peakIuyd HEeOoOXOAUMO, YTOOBI
K03 DUIMEHT pa3MHOKEHHST HEHTPOHOB OBLI:

1) 6onpme 1; 2) pasen 1; 3) mensiue 1; 4) mensmre 10;

K03 GUIMEHT pa3MHOXKEHIS HSUTPOHOB MOKET IIPHHUMATH JII000E 3HAUCHHE.

30. SlnepHble peakuy CHHTE3a JETKUX Siep aTOMOB Ha3bIBAIOTCS TEPMOSIIEPHBIMHU, TOTOMY 4TO
OHH BO3MOXHBL:

IIPU HU3KUX TEeMIIepaTypax;

IIpH BBICOKHX TeMIepaTypax (mopsiaka 10° - 10° K);

IIPU CBEPXHU3KHX TeMmIeparypax (mopsaka 0,01 — 0,1 K);

IIpH CBEPXBBICOKHX Temmepatypax (mopsiaka 107 — 10° K);

IIPU TEMIIepaTypax, yKa3aHHBIX B IIYHKTax 2) U 4).

4. METOJIUYECKHE MATEPHAJIbI, ONPEJEJSIOIIME HPOLENLYPBI
OLEHUBAHMS 3HAHUIA, YMEHWI, HABBIKOB M (WJIH) OIIBITA
JESITEJBHOCTH,  XAPAKTEPH3YIOIMX  DOTANBI  ®OPMHUPOBAHUSI
KOMITETEHIIUIA

Jlekuiuyn oOLEHMBAIOTCSA IO TOCEIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIACIUTH IJIABHYIO
MBICIIb.

JlaGopaTopHble 3aHATHS OLIEHMBAIOTCS 110 CAMOCTOATEIBHOCTH BBINOJHEHHs pabOThI,
IPaMOTHOCTH B 0()OPMIICHHUH, IPABUIBHOCTH BBITIOJIHCHUS.

CamocrosiTenbHas paboTa OLEHWBACTCS II0 KAYeCTBY M KOJIMYECTBY BBINTOJHEHHBIX
JIOMAIIHUX WM KOHTPOJBHBIX paboOT, TpPaMOTHOCTH B O(GOPMIICHHH, TNPABUILHOCTH
BBIITOJTHEHUS.

IIpomerxyToyHast aTTecTanus MPOBOAUTCS B (hOpME 3aueTa U IK3aMeHa.

Jlnst monmyveHus 3a4era U dK3aMeHa CTYIEHT OYHOM GopMbl 00yUeHHs TOJDKEH B TEUSHUE
ceMecTpa aKTHBHO IIOCEIaTh JIEKIMM W TPHHUMATh ydacTHE B OOCYKAEHHH BOIIPOCOB
Kacaroluxcs U3y4aeMoil TeMbl, BBINOIHUTH U 3aIIUTHTh OTYETHI MO MIPAKTUYECKUM 3aHATHAM.

JUis momydeHms 3adeTa W 3K3aMEHa CTYAEHT 3a04HOH (OpPMBI OOY4YEHUS JOJDKCH
HamnucaTh KOHTPOJBHYIO paboTy, aKTHBHO IIOCEIIaTh JICKIMM W TIPHHUMAaTh YdacTHe B
00CYX/IEHUH BOIIPOCOB KAaCAIOUIMXCS M3y4aeMOW TEMbI, BBINOJHHUTH U 3ALIUTHTb OTYETHI I10
IIPAKTHYECKUM 3aHATHAM.

Kpurepuu orenku 3adera M 3K3aMEHa MOTYT OBITH ITOJY4EHBI B TECTOBOH (hopme:
KOJMYECTBO 0a/uloB WM  YHOBJIETBOPHTENIBHO, XOpOIIO, OMIMYHO. Jlusg moiydeHus
COOTBETCTBYIOIIEH OIICHKM Ha 3a4eTe M SK3aMCHE II0 KypCy HCIIONb3YyeTcs HaKONWTEIbHAs
cucTeMa OalbHO-PEHTHHIOBOH paboThl CTyAeHTOB. MITOroBas OleHKa CKIaJbIBACTCSl U3 CyMMBI
0aJJIOB MJIM OLICHOK, NMOJYYEHHBIX IO BCEM paszesiaM Kypca U CyMMbI OaJUIOB IOJIy4EHHOM Ha
3a4yeTe U 3K3aMeHe.

Tabmuua 4.1 - Kpurepuu oLeHKU ypOBHsI 3HaHMI CTYAEHTOB C HCIOJIB30BAaHHEM TECTa
Ha 3aueTe WIM 3K3aMeHe 110 y4eOHOH AucIUILInHE

Ouenka XapaKTepUCTUKH OTBETA CTY/IEHTa
OtnnuHO 86-100 % npaBUIILHBIX OTBETOB
Xopoio 71-85 %
Y I0BIETBOPUTENIEHO 51-70%
HeynosneTBopuTenbHO Menee 51 %

OI_ICHKa «3a4YTCHO» COOTBETCTBYCT KpUTCPpUSIM OLICHOK oT «OTIIUYIHO» pa(e]
«YHOOBJIETBOPUTECIIBHO.

OLeHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLICHKH «HE YAOBIETBOPHTEIBHO.

KommgectBo 6amioB M OLEHKAa HEYJOBIETBOPHUTEIBHO, YHOBICTBOPUTEIBHO, XOpOIIO,
OTJINYHO OHPEIEIISIOTCS NPOrPaMMHBIMU CPEICTBAMH 110 KOJUYECTBY IPABUIBHBIX OTBETOB K
KOJIMYECTBY CIy4aiHO BEIOPAHHBIX BOIPOCOB.

Kpurepuu oleHHBaHUS KOMIIETCHIUH CIIeyIOLINE:

1. OTBeThl HMMEIOT IOJHBIE peuleHHs (C NpaBHIBHBIM OTBeTOM). MX copepikaHue
CBHUJIETEIBCTBYET 00 YBEPEHHBIX 3HAHMAX OOY4alolerocss ¥ O €ero YMEHHH pelaTh
podecCHOHANIBHBIC 3aJa4H, OLICHUBAETCS B 5 0aJUI0B (OTJIMYHO);

2. Bonee 75 % OTBETOB HMMEIOT MOJIHBIE pEIICHUs (C NPaBWIBHBIM OTBEeTOM). KX
coJiepKaHUE CBHIETEIBCTBYET O JOCTATOYHBIX 3HAHHMAX OOYyJarolIerocst U ero yMEHHH pelaTh
npodeccroHanbHble 3a1a4n — 4 O6aia (Xoporo);

3. He menee 50 % OTBETOB MMEIOT IOJIHBIE pelIeHHs (C MPaBHIBHBIM OTBETOM). Mx
COZIepXKAHUE CBHUAETENBCTBYET OO YIOBJICTBOPUTENBHBIX 3HAHHAX OOYYAIOIIErocs M O €ro
OTPaHMYCHHOM YMEHHH peIIaTh MpoQecCHOHANbHBIC 3a/1a4l, COOTBETCTBYIONIHNE €ro Oymymeit
kBanuuKanuy — 3 6aia (yIoBJICTBOPUTEIHHO);

4. Menee 50 % OTBETOB MMEIOT pEIICHUS C NMPAaBUIBHBIM OTBETOM. MX conepxkaHue
CBHJIETEIBCTBYET O CJa0bIX 3HAHMAX OOydalomerocs M O €ro He YMEHHH pelaTh
npodeccroHabHble 3a1a4un — 2 6asa (HeyAO0BICTBOPUTEIBHO).



