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1 NIEPEYEHb KOMIIETEHIMI C YKASAHUEM 3TAIIOB UX ®OPMUPOBAHUS B IIPOLIECCE OCBOEHMSI
OBPA30OBATEJbHOM TPOTPAMMBI

B pesyabrare ocsoenns OINOIT Gakanaspuata 10 HanpasieHuio o0ydeHus 35.03.06 Arpontikerepus, 00yHarOIIHIiCS TOIKSH OBIAJETh
CJICYIOIMMH pe3yIbTaTaMy 00ydeHus 110 AuciuIuHe «Du3ukay.

Tabumua 1.1 — TpeGoBaHus K pe3ysnbraTaM OCBOCHHS AHCLUIIIHHBI

2. OIUCAHME IIOK.

DOPMUPOBAHUS, OMUCAHUE INKAJI ONEHUBAHUSA

TEJIEN U KPUTEPUEB OUEHUBAHUSI KOMIIETEHIIUAI HA PA3JIMYHBIX ITATIAX UX

Ta6auua 2.1 — [Tokasaresn 1 KPUTEPHH OIPEICICHHS yPOBHS CHOPMUPOBAHHOCTH KOMIICTCHIHIT (HHTErPUPOBAHHAS OLCHKA YPOBHS
cOpMHPOBAHHOCTH HHAHKATOPOB JIOCTHIKCHHUSI KOMIICTCHIIHIT)

3HAHUI OCHOBHBIX 3aKOHOB

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

00111enpohecCHOHABHBIX
JWCLMIUINH, — HEOOXOMMMBIX
JUISl pellieHHsl THIOBBIX 3ajay
B 001aCTH arpOMHKCHEPUH

Kox wu namMeHoBanue | Kox 1 HammeHoBanue | [lepeueHb IuIaHUPyeMBIX Pe3yIbTaTOB O0y4EHHS MO AUCIUILIHHE
KOMITETEHIIHU MHAMKAaTOpa JOCTHXKEHHUS

KOMIIETEHIIMH
OIIK-1. Crnocoben pemars | OIK-1.1: JlemoncTpupyert | 3nams: GpyHnaMeHTAIbHbIC 3aKOHBI (DU3HUKH, B T.4. QH3MUECKHE OCHOBBI MEXaHHUKH,
THIIOBBIC 3a/la4yl | 3HAHHE OCHOBHBIX 3aKOHOB | MOJICKYJIAPHOH (DU3MKH U TEPMOJIMHAMHUKH, SJICKTPHYCCTBA M MArHETH3Ma, ONTHKH,
npod)ecCHOHABHOI MaTeMaTH4EeCKHX, ATOMHOIA, SIePHON (pH3UKI
JEATENIbHOCTH HAa OCHOBE | €CTECTBEHHOHAYYHbIX u | Ymems: JleMOHCTpUPOBATh 3HAHUS ()YHIAMCHTAIBHBIX 3aKOHOB (M3HKH, B T.4.

¢usuuecKkue OCHOBBI MEXAHHMKHM, MOJCKY/SIPDHOH (U3MKH ¥ TEPMOAMHAMUKH,
JJEKTPHYECTBA M MArHETH3Ma, ONTHKH, aTOMHOH, SIEpHOH (DM3MKH Ui pemeHus
CTaHJAapTHBIX 3ajad B COOTBETCTBHHM C HANPABJICHHOCTBIO NpPO(ECCHOHANBHOM
JICSTEIHOCTH

Bnademp: HaBblkamu IEeMOHCTPUPOBATH (HYHIAMCHTAIbHBIC 3aKOHBI (DM3HKH, B T.4.
(du3nyecKHe OCHOBBI MEXaHHKH, MOJICKYISAPHOH (HM3MKH M  TEPMOJMHAMHKH,
JJeKTpPHYECTBA M MarHeTM3Ma, ONTHKH, AaTOMHOH, slepHOH  Qu3uku B
1npoheCCHOHANBHOI JASSTEIBHOCTH

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

3name: Kak WMCHoONb30BaTh 3HAHME OCHOBHBIX 3aKOHOB (DM3MKH JUIS PELICHHS
CTaHIaPTHBIX 3a/1a4 B arPOMHKEHEPUU

Ymems: Mcnonp3oBaTh 3HAHHS —OCHOBHBIX
CTaH/apTHBIX 3a/1a4 B arPOMHIKEHEPUU
Bnaoemp: HaBbIKAMH MCIOJIB30BAHUS 3HAHMH OCHOBHBIX 3aKOHOB (DM3MKH ISt
p CTaH/IAPTHBIX 33/1a4 B arPOUHIKEHEPHU

3aKOHOB d)PBPlKPl JUid perieHus

Koz u naumenoBanne Ilnanupyembie OueHka ypoBHst cHOPMUPOBAHHOCTH
MHJIMKaTopa Pe3yJIbTaThl
JIOCTHKEHHSA o0ydeHHs HEY/IOBJIETBOPHTEIIBH YJOBIETBOPUTEILHO XO0poro OTIIHYHO
KOMIICTCHLIHH o
OIIK-1.1: 3name: Vposens 3HaHuii | YpoBeHb 3HaHuit | YpoBeHb 3HaHUil | YpoBeHb 3HAHUIT
JemoncTpupyer 3HaHuE | QyHAAMEHTAIbHbIC | (yHIAMEHTAIBHBIX (yHnamMeHTaIBHBIX (yHnamMeHTaNBHBIX (yHIaMEHTAIBHBIX
OCHOBHBIX 3aKOHOB | 3aKOHBI (DM3HKH, B | 3aKOHOB (U3HKK | 3aKOHOB ~ MHHHMAJIBHO | 3aKOHOB (busHKK | pU3HUECKMX 3aKOHOB
MaTeMaTHYECKUX, T.4.  (U3HUECKHE | HIXKE MHHHMAJIBHBIX | JOMYCTHUMBIH JUISl | COOTBETCTBYET B obbeme
©CTCCTBCHHOHAYYHBIX M | OCHOBBI MEXaHUKH, | TpeOOBaHHIT pelIeHHst CTaHJAPTHBIX | IPOrpaMMe HOArOTOBKE, | COOTBETCTBYIOIEM
00u1enpoheCCHOHANBHBI | MOJICKYIIPHON HEOOXOAMMBIX  JUIsl | 3aj1ad, JOMYLIEHO MHOIO | JOMYIIEHO  HECKONBKO | MpOrpaMme
X JWCLIUIUINH, | (pU3HKH M | pelieHust HerpyObIX OIIHOOK. HerpyObIX omHOoK. TIOJIrOTOBKE, 6e3
HEOOXOMMBIX JUISl | TEPMOJIMHAMHKH, CTaHIAPTHBIX 3aj1ad, OIIHOOK.
pelenus TUIOBBIX | JICKTPUYECTBA U | UMEIH MECTO IpyOble
3a1au B obnactu | MarLerusma, OIINOKH.
arpoOMHIKCHEPUH OITHKH, aTOMHOH,
sLICpHON (HH3HKH
Ymems: Ilpu pemennn TIponemonctpuposanus | IIpoaemoncrpuposanusl | IIponemoncrpuposan
Z[emoucrpupona‘rb CTaH/IapTHBIX 3a/1a4 € OCHOBHBIC YMCHUS € BCC OCHOBHBIC YMCHHUS bl BCC OCHOBHbBIC
3HaHMs He HCTIONIB30BaTh HCTIOJIb30BaHUsS YMEHHUs
(yHIaMEHTaNbHBIX | MPOJEMOHCTPUPOBAH | (hyHIAMEHTaJIbHbIC (byHnaMeHTaIbHBIX MCIIOJIB30BAHUS
3aKOHOB (PU3MKH, B | bl OCHOBHBIC YMCHHSI | 3aKOHBI (DU3HKH P 3aKOHOB (DH3UKM P (yHIaMEHTAIBHBIX

T.4.  (u3MIecKue
OCHOBbI MEXaHHKH,
MOJIEKYIApHON

usukn "
TEPMO/IMHAMUKH,
JIEKTpHYECTBA

HCIMOJIb30BaTh 3aKOHBI
u3uKH, UMeTH
MecTo rpyobie
omuOKH.

PElIEeHMH CTaHapTHBIX
3a/1au. 3ajaHus
BBITIOJIHEHBI, HO HE B
MOJTHOM 0OBeEMe.

PELIEHUH CTaHJaPTHBIX
3a/1a4 UMEJIH MECTO
HerpyObie OmHOKH

(usnuecKHuX 3aKOHOB
TIPU peLIeHHH
HECTaHJapTHBIX
3ana4. 3agaun
peteHb! 63 omudoK
B MOJIHOM 00beMe




ArpOUHKCHEPHH MECTO rpy0ble | HerpyObIX OMIHOOK. HECKOJIBKO ~ HErpyObIX | MOArOTOBKH 6e3
OIHOKH. omnbox omHOoK.
Ymems: Tpu pemienny | Ymeer HCIIONBb30BaTh | YMEET — MCHOJIb30BaTh | YMEET HCIHOJIb30BaTh
Hcnons3oBarh CTaHJapTHBIX  3aj1ay | 3HaAHMS OCHOBHBIX | 3HAHHS OCHOBHBIX | 3HAHHS OCHOBHBIX
3HAHMS OCHOBHBIX | HE YMEET | 3aKOHOB ¢usnku, | 3akoHOB  pU3MKM U1 | 3aKOHOB (DH3UKK UL
3aKOHOB d)MSVlKM UCNONb30BaTh 3HAHUE | JIOMYILICHO MHOIO | pCICHUs CTAHJAPTHBIX | PELICHUA
ISt pCIICHHS | OCHOBHBIX ~ 3aKOHOB | HErpyOBIX OIIHOOK. 3a1a4. Jlonymensl | CTaHIApTHBIX — 3a/1a4.
CTaH/IaPTHBIX (bu3nKH, UMeeT MecTo oTlenbHBIC  HerpyObie | 3ajaun pemieHsl 6e3
3aja4 B | rpyObie OmmOKu. omuoKHu. omMbOK B HOJIHOM
ArpOUHKCHEPHH obbeme
Bnaoems: He Biazeer | Mimeercs MuHuManbHbli | iMeroTcs 6azospie | OGnanaeT HaBBIKAMH
HaBBIKAMHI HaBBIKAMH Habop HABBIKOB | HABBIKM  NIPUMCHCHHS | HCIIOJIb30BaHUS
HUCMIOJIb30BaHUA HUCIMOJIb30BaHUS TIPUMCHEHUSA 3HAHUN | 3HAHUI OCHOBHBIX | 3HAHHI OCHOBHBIX
3HAHUH OCHOBHBIX | 3HAHMil OCHOBHBIX | OCHOBHBIX 3aKOHOB | 3aKOHOB  (DM3MKM  JUIs | 3AKOHOB (DPM3HKH IS
3aKOHOB  (M3MKM | 3aKOHOB (M3HKM Ul | GM3MKH JUIA pEUICHHS | PEICHMS CTAHJAPTHBIX | PEIICHUS
JuIs peIICHHS | peHIeHHs CTaHJapTHBIX 3aJay B | 3aj1a4 B | CTAaHIAPTHBIX 3a/1a4 B
CTaHJapTHBIX CTaHJApTHBIX 3a1a4 B | arPOMHIKEHEPHH, arpoOMHIKEHEPUH, aArpoOMHIKEHEPUH.
337124 B | arpOMHKEHEPHH, JIOMyIIEHO MHOTO | JIONyIIEHO ~ HECKOJIBbKO | 3ajaum pemieHsl Oe3
arpoMHKXCHepUH HMENH MecTO IpyObie | HerpyObIX OMIHOOK. HerpyObIX omHO0K. OIIMOOK M HeJI0UeTOB.

OIHOKH.

MarHeTusma,

OITHKH, ATOMHOI,

AnepHOH  hU3MKH

JUIs peIeH s

CTaH/1apTHBIX

3a/1a4 B

COOTBETCTBHH  C

HaIpPaBJICHHOCTBIO

npoheCCHOHANTBHO

1 IEATEIILHOCTH

Bnaoemy: HaBBIKAMHU TIpu pemennn HMmeercst MEHUMaIbHBIH | FIMetoTcst 6a30Bbie

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

JIEMOHCTPHPOBATh | (hyHIAMECHTAJIbHBIC NPOJAEMOHCTPUPOBAHHBI | IPUMEHEHUS (yHIaMEHTAIBHBIX

(yHIamMeHTaNBHBIC | 3aKOHBI (PU3HKH, B X HaBBIKU (yHnamMeHTaNIBHBIX 3aKOHOB (PM3UKH IIPH

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

MOJICKYIIPHON usnku u MM MECTO rpyObIe HEKOTOPBIMH HEJ0YeTaMU

Dusnxn M | TEPMOJIMHAMHUKH, OIINOKH. HeJIoueTaMH.

TEPMOIMHAMMKH, 9IEKTPHYECTBA H

DNCKTpUYECTBA M | MArieTu3Ma, OrnTHKH,

MarHeTusMa, ATOMHOI1, SAepHOIT

ONTHKH, aTOMHOM, | HU3NKH B

s7epHON (U3HKK B | MPO(ECCHOHAIIBHOI

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 | DJIEKTPUYECTBA u
MaTEMaTUYCCKUX U | 3aKOHOB d)l/l'll/l](l/l JNEKTPUYECTBA U | DJICKTPOMAarHeTusma ANEKTPOMArHeTu3ma B | DJIEKTpOMAarHeTusMa B
©CTECTBEHHBIX HAYK JUIA | IS peIIeHHs | HIEKTPOMArHETH3Ma | MHHHUMAJIbHO obbeme oObemMe
pelleHUs  CTaHJapTHBIX | CTaHIaPTHBIX HMKE MMHMMAJbHBIX | JOMYCTUMBI, COOTBETCTBYOIIEM COOTBETCTBYHOIIMM
3a/1a4 B arPOMHIKCHEPHH | 33114 B | TpeOOBaHMIl  MMENH | JIONYILIEHO MHOIO | IIPOrpamMme MOArOTOBKE | IIporpamMmme




OrnrcaHue MKaibl OLICHUBAHMS:

1. Onenka {HeyJLTOBJAETBODPDHUTEAbHOY»? CTAaBUTCH
CTYyOIEeHrTy, H e OBJAageBIIEeMY HHU O HHUM u 3
31€eMEeHTOB KOMIOEeTEeHNHH, T.€. 00HAaAapPYXKHUBIIEMY
cyumec TBeHHBE NONpoOeJgb B B3HaAaHHWHU OCHOBHOTO
NPOTrpPaMMHOT O MaTepwHuadJga m o JHUCUUIJUHE,
JONYyCTHUBIIE MY OPUHIUIOHUAJD HBL € omu 6 K U onpu
NpUMEHEHHUHU TeOoOpeTHUIYeCKHUX 3HaAaHUH, KOTODPEH e
He MO3BOJASIOT €My ODOAZOJAXHTDL OOYyJYeHHE HJAH
NPUCTYNHUTH K NpakxKTHYIECKOIH fesTTeaAbHOCTH
60e3 NJONOJMHHUTENIbBHOHW MOATrOTOBKMH MO JaHHOTH
AUCIUUINDJUHE.

2. Onenka KyITOBJAEeETBOPHUTEJAbHO» CTaBHUTLCSH
CTYyOIEeHrTy, OBJMJaAageBIIEeMY 3T €eMeHTaMHu
KOMIEeTeHIUH 3HAaTHhLB, T. €. NPOSABUBIIEMY
3HaHUS OCHOBHOTIO INpPOTrpPaMMHOTITO MaTepHadJJa
No JAHCUHUNONJHUHEe B OObBbemMe, HeOOXOAHUMOM JAJs5
nmocJaepgylimero oO6ydYeHUH u npeagcToOoOsdue i
NpaxKTHIECKOH nesTeaAbHOCTH, 3HAaKOMOMY c
OCHOBHOH PeKOMEeHOTOBaHHOH ATuUuTepaTypodH,
JONYyCTHBIIE MY HeTOYHOCTH B OTBETEe H a
3 K3aMeHe, H O B OCHOBHOM o6 ajgawuemy
HeoOOXOAUMBMHU 3 HaAaHUAMHU JJA89 HUX yCTpPpaHEHUS:d
mpu KODDEeKTHDOBEKE co CTODOHEB
3 K3aMeHaTODa.

3 Ome HK a X opomoy CTaBUTCSH CTynLeHTY,
OBJAameBIlEeMY 3JeMeHTaMu KOMIOEeTEeHIHUH
3HaAaTHBY u yMeThb, NpPOSITBUBIIEMY mMoJ HO e
3HaHUSE NPpPOTrpPaMMHOT O MaTepHuadJda m o
IUCUUINDJHHE, OCBOHBIIE MY OCHOBHYIO
DEKOMEHJJOBAaHHY IO THUTEeparTypy,
obHaAapyXHUBIHIIeMYy CTaOHMJAbBHBH XapaKTep 3HaHUH
u yMeHHH u cnmocobOGHOMY K U X
caMOCTOSTeAbHOMY INDUMEHEHHI U OOHOBJEHHI
B X 01 e nocJagepylmero oO0OyuyeHUSH u
NPpPaKTHUYEeCKOHN A esdATenAbHOCTH.

4. Omenxka OTAHMYHOY CTaBUTCSH CTyYyILeHTy,
OBJAgeBIIEeMY 31 €eMeHTaMHu KOMIOET TEeHIHUH

3HAaTHB, {yMeThb» U {BJaajmgerThb,

B

w 323 6o =2 02
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NpOSTBUBIIE MY

€ecCTOPOHHUE u rayookKkmue 3 HaHUSH
OrpaMMHOT O MaTepuadda m o AJUCIUUIJUHE
BOUBIUIE MY OCHOBHYII " NONOJHHUTEJAb HYIO
TeparTtTypy, oOoOHAaAapPyXKUBIIEeMY TBODUYEeCKHE
ocoGHOCTH B MOHUMAaHUH, U3JOXEeHUH u
AaKTHUYECKOM UHCNMOJAb30OBaAaHUHU Yy CBO®EHHBH X
aHui.

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

6. Onmenka He 3a4YTeHOY» COOTBETCTBY® €T

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

COOTBETCTBYET
CoTau9IHOY Ji o)

3. TUMMOBBIE KOHTPOJIBHBIE 3AJIAHUSI WUJIMU UHBIE MATEPHAJIBI,
HEOBXOJMMBIE JJISI OLIEHKM 3HAHMIA, YMEHWI, HABBIKOB M (HJIH)
OIIBITA AESITEJIBHOCTU, XAPAKTEPU3YIOLIUX DTAIlIbBI ®OPMUPOBAHUSA
KOMINETEHIUI B MNPOLECCE OCBOEHUA OBPA30BATEJILHOI
MIPOI'PAMMBI
Tabnuua 3.1 — TunoBble KOHTPOJIbHBIC 3aJaHKs COOTHECEHHbIE C MHIMKATOPAMH JTOCTIHIKCHHUS
KOMIIETEHIINH

NeNo 3apanuii (Bonpocos, OUIIETOB,
TECTOB U IIP.) JJIsl OLIEHKH PE3yJIbTaTOB
00ydeHNS IO COOTHECECHHOMY
UHJMKATOPY JOCTHKCHHSI KOMITCTCHIIUH

I/IHI[I/IKaTOp JOCTHKCHHUA KOMIICTCHIINHN

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

3aKOHOB MaTeMaTH4ecKux, | TepMoaHAMKUKa M MOJIeKynspHas Qu3nka:
€CTECTBEHHOHAYYHBIX u | Bonpocs! — 2-5,10,13,21

oOrienpodeccnoHaNbHbIX JUCLHUIUIHH, | DICKTPOMAarHETH3M: BOIPOCHI: BONPOCHI —
HEOOXOMMBIX /IS PelIeHMs] TUMOBBIX 3a1a4 B | 1,14,15,21,22

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

OnTuka: Bonpocsl — 2,14,15,19

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

3aKOHOB MAaTeMaTHYECKMX M ECTECTBEHHBIX | TepMOIMHAMEKA W MOJeKyJspHas (u3HKa:
HayK JUId peLIeHHus CTaHAApTHBIX 3ahad B | 3axaud — 1, 5,6,7

arpOMHKCHEPUH DnekrpomarseTusM: 3amaun — 1 —3,10—13
OIEeKTPOMATHUTHBIE KOICOaHHUA 1 BOJIHbL:
3amaud — 5,9,16 — 19

OnTuka: 3amaun — 1,2,4,7, 8

OCHOBBI ATOMHOI1 U JIepHO# HU3UKH: 33/1a49H -
1,2

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

1. MEXAHUKA (1 kypc, 2 cemecTp)

1. ®usuka u ee CBA3b C APYTUMH CIIEUATBHOCTSIMH.

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

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

4. BpamarenbHoe IBMXEHHE. YTJIOBas CKOPOCTh M YIJIOBOE YycKopeHHe. CBS3p MEXIy
JIMHEHHBIMU U YTJIOBBIMHU BEITMYMHAMU.

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

6. 3akonsl Hprorona.

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

8. Lentp macc.

9. JluHaMuKa BpalIaTebHOTO ABMXXECHUS. MOMEHT CHIIBI.

10. Mowment unepiuu. Teopema Ll teitnepa.




11. MomeHT ummyIbca.

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

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

14. DOueprusa n pabora. PaGoTa npu mocrynarenbHoM ABMKeHHH. Pabora mpu BpamareabHOM
JIBMXKEHHU.

15. Kuneruyeckas sHeprus.

16. Teopema 0 KHHETHUECKON SHEPTUU.

17. Teopema Kenura.

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

19. IloreHuunansHas 3Heprus AeHOPMUPOBAHHON IPYKUHEL

20. I'paBUTanIIOHHAs MOTEHIMAIbHAS SHEPIUS.

21. 3aKkoH coOXpaHEHUs] MEXaHUYECKOH SHEPryu.

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

23. Iloctynarsl —creuuanbHOil  Teopunm —orTHocutenbHocTH. [IpeoOpasoBanus — JlopeHua.
CnenctBus npeobpazoBanus JlopeHia.

24. DaeMeHTbI peIATUBUCTCKOM TUHAMUKU. B3auMocBs3b MeX Iy sHEpTHEil 1 Maccoil.

25. 3axoH BcemupHoro tarorenus. Bec. HeBecomocTs.

26. 3akonsl Kennepa.

27. HckyccTBeHHbIe cyTHUKH 3emiu. Kocmuueckue ckopocTu.

28. PeakTuBHOE JIBMXKEHUE. Y paBHEeHUEe Melepckoro.

29. 3apauu [{uonkoBcKoro.

30. AGCOIIOTHO YIPYroe 1 abCOIIOTHO HEYNPYroe CTOIKHOBEHHUS.

31. Cuna tpenus. Tpenue nokos. TpeHue ckonbxeHUe

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

1. OcHoBbl MonekysipHO# ¢usuku. Atom. Temmeparypa.

2. Wpeanpuplii ra3. 3axkonsl boims-Mapuorra, Ieii-Jlioccaka, Illapna. VYpaBHenue
Menneneesa — Knaneiipona.

OCHOBHbIE YpaBHEHUsI MOJIEKYJISIPHO-KHHETUUECKON TEOPHH.

®duznueckuii cMbica TeMnepaTypsl. Uncno ABoragpo. 3akon JlanbTona.

PaBHOMEpHOE pacnpeeneHne SHEPruHu 1o CTENEHsIM CBOOOIbI MOJICKYJI.

BHyTpeHHsIs SHEPIUs CUCTEMBI.

IMpoueccel nepenoca: auddys3us, BHyTpeHHEE TPEHHE, TEIUIONPOBOAHOCTb.

. CrarucTHueckue 3aKoHbl. Pacrpezenenue Monekyll N0 CKOPOCTSM. 3aKOH pacIpe/ieleH s
Makcsenna.

9. WMsmepenue ckopocreit Mosekyin. Onsit LlTepHa.

10. 3akon pacnpenenenust bonbimana. Uucno ABoraznpo. 3akoH pacmpezaeneHusi MakcBesa-
Bosabimana.

11. Bapomerpuueckas popmyia.

12. Jdnuna cBoGoanoro mpobera mosekyn. Kosdduuuents: muddysuu, BHyTpEeHHETO TPEHHS,
TEMJIONPOBOJHOCTH.

13. Temnno u pabora. 1 3aKOH TEPMOJHMHAMHKH.

14. Pabota pacumpeHus rasa.

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

16. M3orepmuueckuii npouecc.

17. Anmabatuyeckuii npouecc. Ypasuenue [lyaccona.

18. IlomuTHyeckue mporecc.

19. PaBHOBecHbIe 1 HEpaBHOBECHBIE Tpolecchl. OOpaTUMbIC M HEOOPATUMBIE TPOLECCHI.

20. KpyroBsie npoueccsl.

21. IMuxn Kapno. KIT/] nukina Kapho.
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22. JlBuraresnb BHyTPEHHETO cropanus. X0onIoAWIbHUKU. HarpeBaTenbHbIe HACOCHI.

23. 1l 3aKOH TepMOJMHAMHUKHY.

24. DHTpONHMS U TEPMOIMHAMUYECKAs] BEPOSITHOCTb.

25. BpluuciaeHue SHTPOMUH JUIsl PA3IUUHBIX IPOLIECCOB.

26. PeanbHBIN Ta3bI.

27. TeopeTndeckue U30TEPMbI PEATBHOTO rasa.

28. DKcnepuMeHTaJbHbIE H30TEPMBbl peajbHOro rasza. IlepechllmieHHBIi Mmap W meperperas
SKUJIKOCTb.

29. BHyTpeHH:S dHEprus peaJbHoro rasa.

30. Dddexr Txoyns-Tomcona. CxxmkeHue rasa.

3. 9JIEKTPUYECTBO U MATHETH3M (2 kype, 1 cemectp)

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

2. HanpspkeHHOCTh 3JE€KTPUYECKOro IO (TOYEHYHBIM 3apsil, HPOBOMHHK, OECKOHEYHas
IUIOCKOCTS, cepa). [IpHHIMI CYepHo3ULUH TEKTPHISCKUX HOJICH.

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

4. Pabota, coBepiiaeMasi IIpy IEPEMELICHUH 3JIEKTPUYECKOTO 3apsiia B 3JIEKTPOCTaTHYECKOM
nose. [ToTeHnna 31eKTpocTaTH4ecKOro MmoJs.

5. CBs3b MEX/ly OTEHIMAJIIOM U HAMPSHKEHHOCTHI0. DKBUIIOTEHI[HAJILHBIE TOBEPXHOCTH.

6. VpeanbHbIe IPOBOJHHUKHY B JIEKTPUUECKOM I10JI€. DICKTPHUYECKAs 3aIINTA.

7. DnexkTpuueckas €MKOCTb yeOUHEHHOro mnpoBogHuka. KonnpeHcaropel. EmkocTb
KOHZIEHCATOPOB.

8. DHeprus 3apsHKEHHOTO TPOBOJAHMKA M DJHEPrUs KOHJEHcaropa. [LmoTHOCTh 3Heprum
9NEKTPUYECKOTO OIS,

9. JIMPNeKTpUKH B 3JEKTpUYeckoM mojie. [loispHble ¥ HENOJSIpHBIE AMAICKTPHKH.
[Monstpu3anust TUIIEKTPHKOB.

10. CBoGonubie u cBsi3aHHbIE 3apsabl. OTHOCHTENbHAS AUAJICKTPUYECKas MPOHUIAEMOCTh U
JUBJIEKTPUYECKast BOCHPUMMYHUBOCTD BEIIECTBA. DJICKTPETHI.

11. Cernerosnexkrpuku. Ilpe3oanekrpudeckuii  3pdexr.  DHeprus  MNOISIPU30BAHHOTO
JIDJIEKTPUKA.

12. DOnexrpuueckuii Tok. Cuna Toka. I110THOCTB TOKA.

13. VYcnoBus cymecrBoBanus Toka. CtoponHue cuibl. 3IC ncToyHMKa TOKA.

14. O606ieHHsIit 3akoH Oma [uist yuactka unenu. 3akoH Oma Juist yuactka uenu. 3akoH Oma jist
3aMKHYTOH LIETTH.

15. 3akon Oma B auddepennuanproi popme. 3akon Jxoyns-Jlenna. 3akon Ixoynsa-Jlenna B
nuddepeHnnanbHOM hopme.

16. PasperBnennsle uenu. IIpasuna Kupxroda.

17. KoHTaKTHast pa3HOCTb NOTEHIMAIOB. TepmoanekTpuaeckue siaerns. Tepmo D/1C.

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

19. DrexrpompoBonHOoCcTs ra3zoB. HecamocTosiTenbHbI ra3oBbiil paspsa. CaMoCTOSTENbHBIN
ra30BBIi pa3psia.

20. MarnutHoe noje. JINHUM MarHUTHOM MHIYKLUH.

21. 3axon Ammnepa.

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

23. MarauTtHoe noJje NpsMOJINHEHHOro MPOBOJAHUKA C TOKOM, KPYTOBOI'O TOKa, COJICHOUA.

24. Cuna B3aMMOJECHCTBHS IBYX NPSIMOJINHEHHBIX IIPOBOJHUKOB C TOKOM.

25. 3aKOH IOJHOTO TOKA.

26. Paborta, coBepiiiaemas Ipu NepeMeIICHUH TPOBOAHUKA C TOKOM B MArHUTHOM IIOJIE.

27. JIBMXeHUe 3apsHDKEHHBIX YacTHIl B MarHUTHOM rniose. Cuita Jlopenna.

28. Dddexr Xomna.

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



DJeKTpOMarHUTHas UHYKIHS.

OJeKTPUYECKHil TOK B BUTKE, JIBIKYLIEMCS B OJHOPOJHOM MAarHHUTHOM IIOJIE.

SIBneHre caMOMHIYKLIUH.

Tok B 1enu npu ee 3aMbIKaHUU U Pa3MbIKAaHUH.

Bzanmuas nagykims. TparcdopmaTop.

OHeprys MarHUTHOTO MOJIS AIEKTPUUECKOTO TOKA.

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

9. IlapamarHeTHKH B OJHOPOAHOM MAarHUTHOM II0JIE.

10. MarauTHOe 1oJje B BELIECTBE.

11. ®deppomarHeTusm.

12. VYpaBuenus MaxkcBenia.

13. I'apMoHnueckue KoneOaTenbHbIE ABIDKCHUE (yHmpyras HpYxKHHA, (QU3NUECKHIl MasTHHK,
MaTEeMaTH4YeCKUH MasTHHK).

14. CnoxxeHre rapMOHHYECKUX KOJieOaHuUil, HAIIPABICHHBIX BJIOJIb OAHOM MPSIMOIA.

15. CnoxxeHue B3aMMHO IE€PHEHAUKYIISIPHBIX KOJIeOaHU.

16. 3aryxaroriue KoueOaHusI.

17. BoiHyX/IeHHBIC KOJeOaHUsI.

18. KonebarenbHblil KOHTYP.

19. Hesaryxaromiue 37eKTpOMarHUTHbIC KOJIEOaHUs.

20. 3aryxaromine IeKTPOMarHuTHhIE KoJieOaHusl.

21. BbIHYX/EHHbIE IEKTPOMarHUTHBIE KOJIeOaHUs

22. BonHOBbIe mpoleccsl B ympyroit cpezae. IIpononbHble U momepedHbie BodHBL. CKOPOCTb
pacnpocTpaHEeHHUs! YIIPYrux BOJH.

23. YpaBHeHue Oerymeil BonHbl. DHeprus BonHbl. JuddepeHunansnoe ypaBHEHHE BOTHOBOTO
JIBUKEHMSI.

24. DnekTpoMarHUTHBIE BOJIHBI. HeKoTOpbIE CBOMCTBA AIEKTPOMArHUTHBIX BOJIH.

25. H3nyueHue 31eKTpOMarHUTHBIX BOJIH.

26. Ilkana 31eKTPOMAarHUTHBIX BOJIH.

PNIN AW~

5. OIITUKA.(2 xype, 2 cemecTp)

1. BosiHOBas U KBaHTOBAsi TEOPHsI CBETA.

2. 3akoHBl OTpaKeHUS M THpenomieHus cBera. 3akoH CHemmmyca. [lomHoe BHyTpeHHee
OTpa)keHUE CBETA.

I'eomerpuueckast onTHka.

Onruyeckue npubopsl: pepakToMeTp, BOJIOKOHHAS ONTHKA, CTEKIISIHHAS NIPU3Ma.

Tonkue nua3pl. MUKpOCKOI.

HWnTepdepenuus cera. MHTephepeHiuys cBeTa i KOTepeHTHOCTb.

. CnocoObl HaOmogeHus uHTepdepeHumn cBera: omblT [OHra, Omsepkama @penens,
ounpuszma Openens.

8. HHTrepdepeHnus cBeTa B TOHKHX IUICHKAX.

9. MHurepdepomerpsl. [IpocBeTiicHNnE ONTHKH.

10. JIudpaxuns ceera. [Ipunnun I'oitrenca-dpenens.

11. Merox 30u @penens.

12. udpakunonnas pemerka. udpakius peHTTEHOBCKUX JTy4ei.

13. Ilonsrue o ronorpaduu.

14. Tlonspu3zauus ceera. EcrecTBeHHBII U MONAPU30BaHHBIM cBET. 3aK0oH Maoca.

15. Tlonsipuzanust mpu OTpaskeHUH U MpesioMiIeHnd. 3akoH bproctepa.

16. Ilomapusanst 1pH  JIBOWHOM ayuenpenomiienus.  MckyccTBeHHOe — aBOHHOE
JTy4enpenoMIICHHE.

17. Bparienue miockocTH nossipusanuu. EcrecTBeHHOE BpallieHHe.

18. Jlucnepcus cera. HopmanbHas u aHOMaJIbHAs JUCTIEPCHU.
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19. Tornowenue ceera. 3akoH byrepa-Jlam6epra. 3akon byrepa-Jlambepra-beepa.
20. Paccesnue cBera. 3akoH Panes.
21. Cxkopocts cBeta. OnbiT @u3zo. OnbiT MaiikeabcoHa.

6. OCHOBBI ATOMHO¥ U SIIEPHOM ®U3UKHU (2 kypce, 2 cemecTp)

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

2. ®opwmyna Panes-/xunca. @opmyna Buna. ['nnoresa ceetoBbix kBaHTOB. @opmyia [lnanka.
3.  ®otoaddext. OcHoBHBIE 3aKOHBI poTOdddekTa. YpaBHeHHe DitHuITeiiHAa. POTOAIEMEHTHI U
UX MPUMCHEHHE.

4. Hmnynsc ¢porona. Jlapnenue ceera. Ddpdexr Komnrona. Onsit bote.

5. Cnextpsl aTOMOB BozopoJa. JlnHeituaTeie, monocartsle, CIJIOMIHbIE CIIEKTPHL.

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

7. KopnyckynsipHO-BOJIHOBasi — Hpupoja  cBera.  KopIycKyJsipHO-BOJHOBas  MpUPOJa
MarepuanbHbIX yacTull. Bonnsl ne bpoitns. [nuna BonHsl ae bpoiins.

8. VYpasuenue Lllpenunrepa. CTaTUCTHUECKOE TOJIKOBAaHUE BOJIH Ae bpoins.

9. CooTHoleHUe HeonpeaeneHHocTel [ erizeHbepra.

10. MukpoyacTuiia B  OJHOMEPHOW MOTEHIMaNbHOW siMe. KBaHTOBaHME  3Heprum
MUKPOYACTHUIIBI.

11. Artom Bogopozaa. KBantoBsie uncna no teopuu Illpeaunrepa.

12. Cnun anexrpona. [Ipunuun 3anpera Ilaymu.

13. Onucanue COCTOSHUSL aTOMOB C IOMOIIBbIO KBAaHTOBBIX uuceln. [lepuoanueckas cucrema
aneMeHToB MeHeneesa.

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

15. Toustre o ¢ononax. TemnoeMkocTs KpucTasioB. 3akoH romnonra u Iltu. TemnoemMkocTs
KPHCTAJUIOB IIPY HU3KUX M BBICOKHX TEMIIEPATypax.

16. DnemeHTbl, 30HHON TeOpHH. DHEpPreTUYECKUe 30HbI B KpucTayie. BanentHas, 3anpemieHnas
1 cBOOOJIHBIE 30HBI B KPUCTAJLIE.

17. 3anonHeHMe 30HHBIX YPOBHEH B METajuIaX, IMOJYIPOBOAHUKAX U JUICKTPUKAX TP PA3HBIX
TeMmIeparypax.

18. KoHTakTHast pa3HOCTh NOTCHIMAIOB. Y CIIEXH COBPEMEHHON ITOIYyIIPOBOIHIKOBON TEXHHUKH.
19. TloHsiTHE 0 COOCTBEHHOMN M IPUMECHOMN MPOBOAMMOCTH IOJIYIIPOBOAHHKOB.

20. CoctaB u cTpoeHHE aTOMHOTO siipa. HykmoHsl, 3apsa, pasMep M mMacca aTOMHOIO sjpa.
Maccosoe u 3apsiioBoe uncia. [Ipupona saepHbix cui. JledexT Macchl 1 S3HEPrHs CBA3H AAEP.
21. PagnoaktuBHOCTH. Buapl paguoakTuBHOrO pacmnana U uinydeHuid (o —, f—,y — M3MEHEHUS
aToMHoro siipa). [locrosiHHas 1 nepuoa nosypacrasa.

22. SlnepHble peakIMM WM 3aKOHBI cOXpaHeHus. Peaknust nenenus sapa. llenmnas peaxnust
nenenust. [lousiTue o siAepHOI SHEpreTUKe.

23. Peaxums cuHTe3a aTOMHBIX sizep. [IpobiemMa ympaBiseMbIX TEPMOSICPHBIX PEAKIHIA.

24. DneMeHTapHbIC YaCTHIBI M UX KJIACCH(UKALKS.

3.3. BapuanTsl 3224 1151 HHIUBUAYAIBHOTO 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 CEKYH/bI €r0 JIBHKEHHUSI.

2. Kamens OpouieH B ropu3oHTaibHOM HampasieHud. Yepes 0,5 ¢ mocie Havana JBIKCHUS
YHCIIEHHOE 3HaYeHNE CKOPOCTU KaMHA CTano B 1,5 pasza Ooible ero Ha4anbHON CKOPOCTH.
Haiiti HauanbHy10 cKOpoCcTh KaMHsl. CONMpOTHBIIEHHE BO3AyXa HE YUUTHIBATh.



10.

11.

12.

13.

Haiitn panuyc Bpamaromero Kosieca, €CliM HW3BECTHO, YTO JIMHEHHAs: CKOPOCTh V) TOYKHU
nexxamei Ha obone, B 2,5 pasa Oonblie JIMHEHHONH CKOPOCTH V), TOUKH, JIeKaIleH Ha 5 cM
OJIrKe K ocH KoJteca.

Komneco pamumycom R =0.1M Bpamaercs Tak, 4TO 3aBUCHMOCTH yIJla IIOBOPOTa pajuyca OT
BPEMEHHU JAeTCsl ypaBHEHUEM ¢ = A+ Bt +Ct, tne B= 2pag/cu C= lpaL[/c3 Jnst Touek,
Jexalmux Ha o00one Kojeca, HalWTH uepe3 2¢ IOCIe Hayana JBIXKEHMS CIeIyloline
BEIMYMHBL: |)yrIoBYyI0O CKOPOCTh, 2) JHMHEHHYIO CKOpPOCTb, 3) YIJIOBOE yCKopeHme, 4)
TaHreHIMAJILHOE YCKOPEHNUE, 5) HOPMaIbHOE YCKOPEHHE.

Teno maccoii 0,5 Kr IBHKETCS NPIMOJIMHEHHO, IPUYEM 3aBUCHUMOCTb NPOUJECHHOTO TEIOM
nyr S or BpeMenu { naércs ypasHenuem S=A—Bt+Ct*—Df, rie C=5m/c’ u
D =1wm/c’. Haiitn BEJIMUMHY CHJIBI, JEHCTBYIOLIEHl Ha TelO B KOHLE NEPBOM CEKyHJIbI
JIBIDKEHHSI.

Teno Becom 49 H ynapsiercst 0 HenmoABWKHOE Teno Maccoi 25 kr. Kunernueckast sHeprust
CHCTEMBI ITHUX ABYX Tell HEMOCPEACTBEHHO Iocie yaapa ctana paBHa 5Jk. Cuurtas ymap
LEHTPAIBHBIM U HEYIPYTHM, HAUTH KMHETHYECKYIO SHEPTHIO TIEPBOT0 Tela A0 yaapa.
Haiitu paboTy, KOTOpPYK HaJ0 COBEpIINThb, YTOObI CKaTh NpyxuHy Ha 20 cM, eciu
M3BECTHO, YTO CHJIAa IIPOIOPIHOHATbHA nedopmanuu U mox neiicteueM cuisl B 29,4H
IIpY’>KHHA CKMMAeTcs Ha 1cM.

Haiiti 3aBHCHMOCTh YCKOPEHHSI CHIIBI TSDKECTU OT BBICOTBHI HaJ MMOBEpXHOCThIO 3emin. Ha
KaKOH BBICOTE YCKOPEHHE CHJIBI TSDKECTH COCTaBIIET 25% OT YCKOPEHHMs CHIIBI TSDKECTH Ha
TIOBEPXHOCTHU 3eMIIU.

Ha Gapabau paguycom R=0,5M HaMmoTaH mIHYp, K KOHI[y KOTOpOro npussi3an rpy3 P;= 98 H.
Haiitn MomeHT mHeprmn GapabaHa, €CIIM M3BECTHO, YTO IPy3 OIYCKAETCs C YCKOPEHHEM
a=2,04 wm/c’.

Menubliit map pagnycom R =10 cM Bpaiaercsi co CKOPOCTBIO, COOTBETCTBYHOLIEH vV =2 00/c,
BOKPYI OCH, Hpoxopsiieid yepe3 ero ueHtp. Kakyro paboTy Hajo COBEpLIMTb, YTOOBI
YBEIHYUTH YIIIOBYIO CKOPOCTh BPALICHUS 1apa BABOE?

MaxoBoe KoJiecO HaYMHAET BPAIlaThCs C TIOCTOSHHBIM YIJIOBBIM ycKopeHueM & = 0.5 paﬂ/c2
u 4epes £, =15¢ mocne Hayana JABUKEHMS INPUOOPETAET MOMEHT KOJIMYECTBA JBUKCHUS,

paBnblii L =73.5kr m%/c. HaifTn KHMHETHUECKyI0 SHEPIHIO KOIeca duepe3 t, =20c¢ mocne

HauaJsa BpaleHusl.

OnHOpPOIHBIH CTEpXKEHb COBEPLIAET Majble KoueOaHUs B BEPTUKAIBHOI MIOCKOCTH OKOJIO
TOPU30HTANIBHOM OCH, TPOXOJsIEH yepe3 ero BepxHuit koHeu. J[nuHa crepxus ¢ =0.5m.
Haiitn nepuon kone6aHus CTEPHKHS.

OO0py4 auamerpom 56,5 c¢M BHCHT Ha TBO3Je, BOMTOM B CTEHY, W COBEpIIACT Malibie
KoJe6aHus B INIOCKOCTH MapalulelibHoi cTeHe. HaliTu nepuos aTux KoneGaHuid.

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

L.

2.
3.

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

Haiiti mioTHOCTH BOIOpOJIA IPH TEMIIepaType 15°C u naBnennn B 730 MM pT.CT.

HaifTi 4nCIO MOJEKYN BOZOpOAA B leM’, ecni aBieHme paBHO 200MM PT.CT., a CPEIHAL
KBaJpaTH4Hasi CKOPOCTb €r0 MOJICKYJ P JaHHBIX yCIOBHAX paBHa 2400 m/c.

Uemy paBHa HEprus TEIIOBOro ABKeHHs 20 I KUCIOpoAa MpH TeMIepaType 10°C? Kaxkas
4acTh 3TOI SHEPTrUH MPUXOIUTCS HA JOJIO IOCTYNATEIFHOTO IBIDKCHUS M Kakas 4acTh Ha
JI0JIIO BpalaTeIbHOro?

Heo6xomumo cxath 107M° Bosmyxa 10 06béMa B 2-10°M°. Kak BBIrogHEe €ro CKUMATH:
anuabaTHYeCKN MM H30TEPMUIECKU?

WpneanbHas TteroBas MammHa paboraer no uukiny Kapno. Ilpu stom 80% Terua,
[IOJIy9aeMoOro  OT HarpeBareisi, nepenaércs XoJoAwiabHUKY. KommdecTBo —Tema,

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

WneansHass xonmoquibHas MalluHa, paboTaromas mo obparHomy numkiny Kapro, nepenaer
TEIJIO OT XOJIOAWJIbHHMKA C BOJOW IpU TemIeparype 0°C KUIIATWIBHUKY C BOAOH mpH
TeMnepaTypelOOOC. Kakoe xomm4ecTBO BOIBI HYXKHO 3aMOPO3HUThH B XOJIOJMIBHUKE, YTOOBI
NpeBpaTHTh B ap | Kr BOJbI B KUITTUIIBHUKE?

Haiitu wu3MeHeHus SHTPONMHU TpH mepexoae 8 T kuciopoga oT obvéma B 10 1 mpu
temmeparype 80° C k 06bémy B 40 1 ipu Temmeparype 300°C.

Haiit ¥3MeHEeHHUs! SHTPOMNK NPU M300apudecKkoM paciupennu 8 r reius ot V=10 1 go
o0béMa V=25 1.

. Kakyro Temneparypy umerot 3,51 Kucia0posa, 3aHUMaromero oobsém 90 oM’ IIPY 1aBJICHUH B

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

3. QJIEKTPUYECTBO (2 kypc, 1 cemecTp)

1.

2.

10.

12.

Bo ckonpko pa3 cmia HBIOTOHOBCKOTO INPHUTSDKEHHS MEXIY ABYMsI IPOTOHAMH MEHBINE
CHJIBI UX KYJIOHOBCKOT'O OTTJKHUBaHUA? 3apsia NPOTOHA YUCICHHO PABEH 3aps/y dJIEKTPOHA.
JIBa OIMHAKOBBIX METAUIMYECKUX 3apsDKEHHBIX miapuka BecoM 1,96 H xaxnapiii HaxomuTes
Ha HEKOTOPOM PACCTOSIHUM APYT OT Apyra. Haiitu 3apsy mapukoB, eciy M3BECTHO, YTO HA
9TOM PACCTOSIHMM UX JJIEKTPOCTATHYECKas SHEPIusl B MUJUIMOH pa3 OOJblIe MX B3aUMHOM
IpaBUTAllMOHHOMN SHEPTHH.

PaccTosnue mexay OByMs TOYEUHBIMHU 3apslaMHu ¢, =75-10°Kn u 9, =-14.7-10°Kn

paBHO 5 cMm. HaiiTu HanpspKeHHOCTh DJICKTPUYECKOTO MOJISi B TOYKE, Haxojsiieiics Ha
PacCTOSHUMU 3 CM OT IOJIOXKUTEIILHOTO 3apsifia U 4 CM OT OTPULIATENBHOTO 3apsa.
Onpesie/iuTh  HANPSKEHHOCTb  DJIEKTPMUYECKOro Mojis Ha paccrosHuu 2-10° com or
OJJHOBAJICHTHOT'O HOHA. 3apsi/l HOHA CUUTATh TOYCUHBIM.

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

Ha kakoe paccTOSHUE MOTYT COIM3HTBCS [jBa BJICKTPOHA, €CIM OHU JIBIDKYTCS HABCTPEUY
JIPYT IPYTy C OTHOCUTENBHOM CKOPOCTHIO, paBHoO 10° cM/cex?

Kakas cosepuiaercs paGoTa Npu MepeHeceHMH TodueuHoro 3apsga B 2-10°Kn w3
OECKOHEYHOCTH B TOUKY, HaXOJAIIYIOCS Ha PAcCTOSIHMM | CM OT MOBEPXHOCTH Iapa
pazuycoM | cM ¢ TOBEPXHOCTHOI IIOTHOCTHIO 3apsia o =107 Ki/cm??

DNEeKTPOH BJIETAeT B IUIOCKUI TOPU3OHTAIbHBIN KOHASHCATOP MapajlieIbHO €ro IMIACTHHAM
CO CKOPOCTBIO 1),(:107 m/cek. HanpsbkenHocts monst B konaencarope £ =100 B/cm, amuHa
KOHZeHcaTopa 1=5 cM. HaiiTh BeNMYMHY M HalpaBlCHHE CKOPOCTH JJIEKTPOHA IPU BbLIETE
€ro 13 KOH/ICHCAaTopa.

Haiitn emxocts 3emMHoro mapa. Pamumyc 3emHoro mapa mpussaTh paBHeiM 6400 xm. Ha
CKOIIBKO M3MEHHTCS IIOTCHIHAJl 3€MHOr0 INapa, €CIH €My COOOLIUTH KOJHUYECTBO
JMeKTpUUecTBa, paBHoe 1 Kn?

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

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

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

Onement J.J1.C. B 2 B umeeT BHyTpeHHee conportuienue 0,5 Om. Ompenenuts najaeHue
MOTEHIIMAa BHYTpH O3JeMeHTa npu cuie Toka B wend 0,25 A. Haiitu BHeunee
COIPOTHBIICHUE IIETIH TIPH ITHX YCIOBHSX.



13.

14.

15.

16.

17.

DOneMeHT 3aMbIKalOT 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, BbIJE/seMas BO BHEIIHEN Lieny,
OZMHAaKOBa U paBHa 2,54 Bt.

OnexTpuyeckuil 4allHUK uMeeT aBe oOMOTkM. Ilpu BKIIIOUEHMM OZHOM M3 HHMX BOja B
YyallHUKE 3aKUIUT Yepe3 15 MuH, npu BKIOUYEeHHH Apyroi — yepes 30 muH. Uepes cKONbKO
BPEMCHHM 3aKHUITUT BOJa B YalHHKE, €CIIM BKIKOYHTH 00¢ 00MOTKH: 1) mocnenoBartensHoO, 2)
napasiensHo?

Kakoe KonuuecTBO »IeKTPHYECKOil SJHEPruu Halo M3PAacXOa0BaTh, YTOOBI IPH JIEKTPOIIU3E
pactBopa AgNO, Bbinenunocs 500 Mr cepebpa? Pa3sHOCTb NOTEHIMANOB Ha 3JIEKTPOIAX
paBHa 4 B.

[Tnomanp kaxa0ro 31eKTPoJa HOHU3ALUOHHOI KaMepsbl 100cM’ 1 paccTOsSHUE MEKIY HUMU
6,2 cM. HaiiTu TOK HachIllleHHsI B TAKOH Kamepe, €M U3BECTHO, YTO HOHU3aTOp 00pa3yeT B
1o execeKyHHO 10° HOHOB KasI0ro 3HaKa. IOHbI CUMTAT OHOBATEHTHBIMHU.
[orennman nonusannu atoma renus 24,5 B. Haiitu paboTy nonnsanuu.

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

1.

2.

10.

11.

Haiitn HanpspkeHHOCTh MAarHUTHOTO IIOJISL B TOYKE, OTCTOSIIEH Ha 2 CM OT OECKOHEYHO
JUTMHHOTO MTPOBOJIHHUKA, IO KOTOPOMY T€UYET TOK B 5 A.

Haiitn HanpspkeHHOCT MAarHUTHOTO TIOJSI B I[EHTPE KPYrOBOTO IIPOBOJIOYHOT'O BHTKA
paauycoM 1 cM, o KOTOpoMy TedeT Tok | A.

JlBa mpsSIMOJIMHEHHBIX JUIMHHBIX TMPOBOJHMKA PACIOJIOKEHBI MAapajjIeNbHO Ha PAaCCTOSHUU
10 cm apyr or apyra. Ilo npoBogHukam TekyT TOkH [, =1, =5A4B NpPOTHBONOIOXKHBIX

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

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

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

B ogHOpOoIHOM MarHWTHOM IOJI€, HAMPSDKEHHOCTH KoToporo 1000 5, 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 OJHOPOAHOE MArHUTHOE MOJIe, MHIYKIHS
kotoporo pasHa 0,1Tn. ITo mpoBoxy mmmHOIO B 70 CM, HOMEUIEHHOMY NEPIECHANUKYISIPHO
CUJIOBBIM JIMHUSIM, TeueT TOK cuioit 70 A. HaiiTu cuity, JefcTBYIOIIYIO Ha IPOBOJ,.

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

B opHopomHOM MarHMTHOM Iojie, MHAYKUUs kotoporo pasHa 0,1 Ti, paBHOMEpHO
Bpallaercss Karylka, cocrosmas u3 100 ButkoB nmposonoku. Kartymka pemaer 5 o6/cek.
[Inomane monepeyHoro ceyenus katymku 100 em>. Och BpaIlleH!s] NIePIIeHANKYIISIpHA OCH
KaTyIIKd U HalpaBJIeHHIO MarHUTHOro nojs. Haiitu makcumanenyio 3./1.C. HHAYKIIMH BO
BpaIIaoIeics KaTyIIKe.

Uepes kaTyniky, MHAYKTUBHOCTh KoTopoi paBHa 0,021 I'H, TedeT TOK, H3MEHSIOMIMIACS CO
BpeMeHeM 10 3akoHy [=[sinet, tne 1I,=54, a):Zﬂ/T u T=0,02c. Haiitn
3aBuCHMOCTh OT BpemeHu: 1) O./1.C. caMOMHyKIINH, BOSHUKAIOWIEH B KaTyIIKe, 2) SHEPIUU
MarHUTHOTO MOJISL KATYLIKH.

Hanucare ypaBHEeHHE rapMOHHYECKOTO KOJIEOATEIBHOTO IBMKEHUS C aMIUIUTYJONH B 5 cM,
ectu B 1 MuH coBepmraerca 150 koneOaHuii M HadanbHas (asa KoneOaHUH paBHA 45°,
Haueptuts rpadux 3T0ro IBHXEHUs.

12.

13.

18.

20.

Hamucarp ypaBHEHHE TrapMOHMYECKOTO KOJe0aTeNbHOrO JABMKEHHS, €CIIM MaKCUMalbHOE
yckopeHue Touku 49,3 em/c?, repuoj KojaeOaHuii 2 ¢ U CMENICHNEe TOYKH OT ITOJIOKEHHS
paBHOBECHS B HAYaJbHBI MOMEHT BPEMEHH 25 MM.

K npyxuHe mojserieHa uyaiika BECOB C TMpsAMH. [Ipm 5TOM nepuon BepTHKAIbHBIX
ronebanuii paBeH 0,5 c. Ilocie Toro kak Ha YamKy BECOB HOJOXKHIIM €mie 100aBOYHBIE
THpH, NEpHOJ BEPTUKAJIbHBIX KojebaHmii cranm paBeH 0,6 c¢. Ha ckompko yuMHHIACH
MIpY>KHHA OT MpUOaBIeHHs 3TOro 100aBO4YHOrO rpy3a’?

. Touxa Y4aCTBYET OJAHOBPEMCEHHO B [JBYX B3aUMHO-IICPICHAUKYIISIPHBIX KOJIeOaHHSIX

x=2sinwt 1 y=2cos ot. HaliTu TpaekTOpuIo IBMKEHUS TOUKH.

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

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

. 8
. KonebarenbHbrit KOHTYp COCTOUT H3 KOHJACHCATOpa €MKOCTbHIO 610 gd) W KaTylKH,

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

. Karymka, wunnyktuBocts KoTOpoii L =3-10°7n, npucoenvHEHa K IUJIOCKOMY

KOHJIeHCaTopy ¢ muromazpto miactud S =100 om? u paccrosiaie Mexay HUMU d = 0,1 MM.
Uemy paBHa IUAIEKTpPUYECKas IPOHUIAEMOCTb CPEAbl, 3aMONHSIOMEH MPOCTPAHCTBO
MEX]y IUTACTUHAMH, €CTIM KOHTYP PE30HHPYET Ha BOJHY ATUHON 750 M?

O6MoTka KaTymku coctouT u3 500 BHUTKOB MEJHOTO IMPOBOAA IUIOLIAAb MOMEPEYHOro
ceuenns B 1 mm’. Jlinna katymku 50 cm u ee auamerp 5 cm. Ilpu kakoil uyacrore
IIEPEMEHHOT0 TOKa IOJHOE COIPOTHBICHUE STOH KATYIIKHA BABOE OOJIBIIE €€ aKTHBHOTO
CONPOTHUBJICHUS?

. KOHZ[CHCEITOp eMKOCThI0 B 20 MK(b " peocCTaTt, akKTUBHOC COIPOTUBJIIECHUE KOTOPOI'O PAaBHO

150 OM, BKJIIOUEHBI IIOCIEN0BATENBHO B LENb MepeMeHHoro Toka yacroroit 50 I'n. Kakyio
4acTh HaNpsDKEHUs], MPUIOKEHHOTO K 3TO LIeNH, COCTaBIsIeT MaJeHne HanpspkeHus: 1) Ha
KOHJICHCATOpe U 2) Ha peocrare?

B nens mepemenHoro Toka HampspkeHreM 220 B BkimodeHsl mocienoBarenbHo eMKocTh C,
aKTMBHOE CONpOTUBIEHME R M MHAYKTUBHOCTH L. Halitn mapenmwe nanpsokenus UpHa

OMHYECKOM COMPOTHBIIEHHH, €CIIH H3BECTHO, YTO MAJCHHE HATPSIKEHUs HA KOHJEHCATOpe
U, =2U, v najenue HanpsHkeHus Ha MHayKTuBHoctd U, =3U,, .

5. OIITUKA (2 xype, 2 cemecTp)

1.

lopu3oHTanBHBIN JIyd CBeTa MajaeT Ha BEPTHKAJIBHO PACIIONOKEHHOE 3epKajio. 3epKaio
[IOBOPAUMBAETCSI HA Yrol 0O OKOJO BepTHKalbHOHM ocu. Ha kakoil yron mnoBepHercs
OTpaXKeHHbIH J1y4?

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

Jlyu cBera majgaer moj yriioM { Ha TeJo ¢ NMokaszaTesneM mpesnomieHus n. Kak 10/mKkHbl ObITh
CBSI3aHBI MEXJIy co00i { M n, 4TOOBl OTpPaKEHHBIH JIyd OBUI INEPIEHIUKYIAPEH K
MIPETOMIICHHOMY?

[TokazaTens mpenomieHuss crekina paseH 1,52. Hailitu mnpenenpHble YIABl HOJTHOTO
BHYTPEHHEIr0 OTpa)KeHMs Ul MOBEpXHOCTeH pasjena: 1) crekio — BO3AyX, 2) Boga —
BO3/yX, 3) CTEKJIO — BOJA.

IMoka3arenu npenomieHus: HEKOTOPOro COPTa CTEKJA JUls KPACHOTO M (pUOJIETOBOrO JIyuei
paBHBI cooTBeTcTBeHHO 1,51 u 1,53. Haiith npenenbHble yribl IOJHOIO BHYTPEHHErO
OTPAXXCHUs NIPH MAJACHNUH 3THX JIydeil Ha TPAHMILY CTEKIO-BO3IYX.



6. Panuycel KpUBU3HBI IIOBEPXHOCTEH [BOAKOBBINYKIOH JHMH3bI paBHBl R, =R, =50cMm.
INokazaTens mpenomieHus MaTepuana JUH3bI paBeH n=1,5. Haiitu onTuueckyro cuiy
JIH3BI.

7. Jluuza ¢ QokycHbIM paccTosiHHEeM 16 cM JaeT pe3koe H300pakeHHe MpeAMeTa MPH ABYX
IIOJIOXKEHHSAX, PAacCTOsSHUE MEeXIy KoTopbiMu 60 cM. Haiiti paccrostHMe oT mpeaMera 1o
JKpaHa.

8. Ilnocko-BeImykias JHMH3a C paanycoM KpuBu3HbI 30 cM M mokasareneMm npenomwieHus 1,5
JaeT u300pakeHHe MpeaMeTa ¢ yBelnndeHueM, paBHeiM 2. Haiitu paccrosiHue mpeamera u
n300pakeHHs OT JIMH3EI.

9. B onsite IOHra oreBepcTus OCBELIATHCh MOHOXPOMATHYECKHM CBETOM AJHHOW BOJHBI
A=6-10"cM, pacCTOSIHUE 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 MHUMBIMU H300paKCHUSIMUA HCTOYHHKA
cBeta ObuTOo paBHO 0,5 MM, paccTosHHE OO 3KpaHa 5 M. B 3ejeHOM cBeTe MONyYHIIHCH
nHTEp(EepEeHINOHHBIE TOJIOCHl HAa PAacCTOSHUM SMM ApYr oT apyra. Haiitu jumHy BOJIHBI
3€JICHOTO CBETA.

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

12. PaccrosiHMe MEXay MATHIM M JABaALATh ISATHIM CBETIBIMH KosibllaMu HploTOHa paBHO 9 MM.
Pamnmyc xpuBu3ubel nuH3bl 15 M. Haiitu nniuHy BOJHBI MOHOXPOMATHYECKOTO CBETa,
I1a/Ial0IIer0 HOPMaJIbHO Ha ycTaHOBKY. HabroieHne mpoBoANTCS B OTPaXKEHHOM CBETE.

13. BBIYUCIUTH pagnychl HEPBBIX MATH 30H PpeHensi, ecu pacCTOSHIE OT HCTOUYHUKA CBETA JI0
BOJIHOBOW IOBEPXHOCTH paBHO | M, paccTOSHHE OT BOJIHOBOM MOBEPXHOCTH OO TOYKH
HaOJFOIeHUs Takke paBHo | Mu 4 =5 107 m.

14. Ha mens IMpHHON 2 MKM ITafiaeT HOPMAaJIbHO MapajuIeIbHbIH My40K MOHOXPOMAaTHUECKOTO
ceera ¢ JumHON BOsHBI A =58904. Haiiti yribl, B HamnpaBie€HHH KOTOPHIX OyayT
HaOJII0JaThCsl MUHUMYMBI CBETA.

15. Ha mens magaeT HOPMaJIbHO MapauICIbHBIN My4OK MOHOXPOMATHYECKOTO CBETA C JITMHON
BonHbl A. Illupuna menu paBHa 6A. Ilog kakum yrmoM OynerT HaOIIOAATbCS TPETHil
JI(paKIMOHHBIE MUHUMYM CBeTa?

16. Yemy paBHa nocTostHHAs AU(PAKIUOHHON PEIICTKH, €CIH 3Ta PEIIEeTKa MOXKET Pa3peLInTh B
IIEpPBOM MOpSIIKE JMHUM cnekTpa kamusg A =40444" u 1 =40474? lllupuna pemerkn 3
cM.

17. Onpenenuth yron HOJHOM MONSPHU3ALMU NPH OTPAKEHHUHM CBETa OT CTEKJa, MOKa3aTelb
IpeJIOMJIEHHs. KOTOpOro paseH 1,57.

18. IlpenensHBIN Yroi MOJHOTO BHYTPEHHETO OTPAKEHHS Al HEKOTOPOIOo BEIECTBAa PaBeH
45", UeMy paBeH I 9TOTO BEIECTBA yrojl MOJHON MOJSIpU3aLu?

19. Yemy paBeH mOKa3aTeldb IPEIOMIICHHMS CTEKJIA, €CIM IIPH OTPAXEHHMHM OT HEro CBETa
OTPa)KCHHBIH J1yd Oy/IeT MOJHOCTHIO MOJIIPU30BaH MPU YIiIe MPETOMIICHHS 30%?

20. Yemy paBeH yros Mexay INIaBHBIMU IUIOCKOCTSMH IIOJISIpU3aToOpa M aHAIM3aToOpa, €CiIn
MHTEHCHBHOCTh €CTECTBEHHOT'O CBETA, IMPOIIEJIIETO 4epe3 IMOJIpH3aTOp M aHAINU3aTop,
yMeHbIaeTcs B 4eThipe pa3a? [lornomnienneM ceera nmpeHeopeys.

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

1. MoruHOCTh H3Iy4eHHs aOCOMOTHO YepHOro Tena paBHa 34 kBT. HaiiTu TemmepaTypy 3Toro
Tella, €CIIM H3BECTHO, UTO IOBEPXHOCTH €ro paBHa 0,6 M%.

2. Haiitin, Kakoe KOJIMYECTBO JHEPruH C 1 oM MOBEpXHOCTH B | ¢ m3iaydaer abCOMIOTHO
YepHOE Telo, €CJIM W3BECTHO, 4YTO MAKCHMaJbHas CIHEKTpajbHas IUIOTHOCTh €ro
SHEPreTHUECKOi CBETHMOCTH IIPHXOTUTCS Ha JUIHHY BOIHEI B 4840 A°,

3. Ha xakyi0 [IUMHY BOJHBI MPHUXOJUTCS MAaKCHUMyM CIEKTPAJbHOH  IUIOTHOCTH
9HEPreTUYECKOH CBETUMOCTH aOCONIOTHO YEPHOTO TeNa, MMEIOIIEro TeMIEpaTypy, PaBHYIO
TEMIIepaType YeI0OBEYeCcKOoro tena, T.e. ¢ =37 °co

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

5. Kpachas rpaumna dorosddexra ams Hekotoporo Meramia pasna 2750 A°. Uemy pasmo
MHUHHUMAIIbHOE 3HaUeHHE YHEprin (HOTOHA, BbI3bIBatoONEero (hotodddexr?

3.4. BapuaHTsl 3aJaHuii 1151 IOATOTOBKH K TeKyllleMy KOHTPOJIIO B TecTOBOIi ¢opme

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

. dF
TOYKH 110 BDEMEHU: U =——-.
dt
2) BexropHas BenmnuMHA, onpeenseMas IIepBoi IPOU3BOAHON paanyca — BEKTOpa ABMKYIIEHCS
. dr
TOYKH 110 BPEMEHU: U =—.
dt
3) BexropHast Benn4nHa, onpeaesieMas IepBoil MPOU3BOIHON yIiia HOBOPOTA Tejla O BPEMEHHU:
. do
=22
dt
4) BexTopHasi BeIMUMHA, ONIpeiessieMasi BTOPOi MPOM3BOJHOM yIila IIOBOPOTA TeJla 0 BPEeMEHH:
. d'p
E=—0>"F.
dt

5) Benuunna, ompenenseTcs MpOU3BEICHUEM YITIOBOH CKOPOCTH Ha PAAMyC OKPY)KHOCTH, IO
KOTOpPOM TOUKa JBIKETCS: U =®-R.

2. OmpeneneHue JUHEHHOTO YCKOPEHHS B MEXaHUUECKOM JBH)KCHHUH:

do

1) BexTopHas BenuunHa, onpeaenseMast IepBoi NPOU3BOJHON CKOPOCTH MO BPEMEHU: d = i
t

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

2
3) Benuuunna, xapakTepu3yoias ObICTPOTY H3MEHEHHUs CKOPOCTH 110 HAMPABJICHUIO: a = z

4) BexropHasi BeIUUMHA, ONpesesieMas epBoil MPOU3BOJHON YrIoBOil CKOPOCTH IO BPEMEHU:
da

g
dt
5) BekropHas BenuuuHa, omnpejeiseMas BTOPOH IPOM3BOJHON yriia IIOBOPOTA 110 BPEMEHHU:
. d'$
E=—7f".
dt

3. Kakast u3 ¢popmyin BeIpaxkaeT nepBbiii 3akoH HbIOTOHA [U1s1 HHEPIMATbHBIX CHCTEM OTc4eTa?
\) F=mi; 2)F=-F,; 3) F:G%; 4 F=mg; 5 Eem Y F=0, 1o
i=0

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

TO

)
1]
S

) F=mi; 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 XapakKTep
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 3 popMyupoBOK BBIpaXKaeT 3aKOH COXPAaHECHUS NMITYJIbCa:

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

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

3) B 3amMKHyTO#f cHCTeME MeXaHHYeCKash JDHEpPrusi COXPAHSAETCs, €CIU JACHCTBYIOT TOJBKO
KOHCEPBATHBHbIE CHIIBI.

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

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

7. Kaxas u3 ¢opmyi BeIpaxkaeT CHILy TPEHUS CKOJIBKCHUS?

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

8. Temo paBHOMEpPHO mepeMellaeTcs MO TOPU3OHTAJIBHOI MOBEPXHOCTH M3 MOJOXKEeHus 1 B
IIOJIOKEHHE 2.

S

»
P

A

1 2
] ]

Kakyro paboTy coBepiIaeT mpu 3TOM CHJIa TSKECTH?

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

9. MOIHOCTh B MEXaHHUKE 3TO:
1) BekropHas BenuuuHa, paBHasi IPOM3BEICHUIO BEKTOPA CHJIBI HA BEKTOP CKOPOCTH.
2) CkansipHasi Belu4nHa, paBHas paboTe, BBIIIOJIHEHHON B €AWHHILY BPEMCHH.
3) CxansipHOE IPOM3BECHUE Pa0OTHI Ha BPEMs, 32 KOTOPOE OHA BHIITOJIHEHA.
4) CxanspHOe IPOU3BEICHHE BEKTOPA CHIIBI HA BEKTOP NEPEMEIICHHUSI.
5) CxanspHas BEIMYMHA, paBHAs MPOM3BEACHUIO CHJIBI HA IIEPEMENICHNE U Ha KOCHHYC YIa
MEXTY HUMH.
10. Kunetnueckast 3Heprus Teja NPy MOCTYNaTeIbHOM JIBIXKCHHUH ompe/essiercst GopMyoi?
2 2 2 2 (2
1) E=mgh; 2) E=%; 3) E:J%; 4 E=%; 5) =04

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

2 2 2 2 (2
1) E=mgh; 2)E=%; 3)E=—J;’ ; 4)E:—’”§ ;5 p=e A

2

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

13. 3aKoH coXpaHEHHs WMITYJIbCa, 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

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

"
Z(E,ﬂ +Em.) = const .
i=1
14. Mozayns MOMEHTa CHIIBI OTHOCHTENIBHO HenoaBmxHON ToukH (0) 3T0:
DWDM=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 MaTepHabHOM TOYKH, 7, - PACCTOSHHE OT TOYKHM JI0 OCH BpAlIEHHUS,
{ - JUIMHA CTEPXKHS.

16. MOMEHT MHEPIMHU Tella OTHOCUTEIBHO OCH BPAIICHHS €CTh:
1 1

D) Jo=Amr7; 2)J=)J; 3) J=Em/iz; 4) J:Emrz; 5) J=J, +mad’,
rue
Am, - Macca MaTepuajabHOW TOUYKH,7, - PACCTOSHUE OT TOYKU [0 OCH BpaIleHHs, ! - JJIHHA
CTEpIKHS.
17. Teopema IllTeiinepa, ompenensonas MOMEHT HHEPIHH TeJla OTHOCHTENBHO JHOOOH OCH
BpAILIEHUs], BEIpaXxaeTcst opMyJIoit:

1 1

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

rae  Am, - Macca MaTepUanbHON TOUKH, 7 - PACCTOSHUE OT TOUKH J0 OCH BPALICHUS,
¢ - pnuHA CTepkHA, J, - MOMEHT HHEPUMH OTHOCHMTENBHO IIapajlIeNibHOH ocH,
npoxoinieit yepe3 neHtp macc C Tena, a — pacCTOsSTHUE MEXy OCSIMU, M - Macca Teja.
18. Kunetneckas 3Heprys BpallleHHs1 aOCOIIOTHO 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 Tema:
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

20. OcHOBHOE ypaBHEHHE AWHAMHKH BpALIATEIBLHOTO IBIKEHHS A0CONIOTHO TBEPIOro Tela
MMeEET BU:
_ . _ _ - - dL
WM=J-g;2)F=m-a; 3) L=J-w; 4 v=wr; 5) 7:0.
t
21. MoMmeHTOM HMIyJlbca TBEPJOr0 Telda OTHOCHUTENHLHO HEMOJBI)KHOM OCH Ha3bIBaeTcs
BEJIMYKHA, ONpeaeIsieMast GopMyJIoii:
- ~ R R dL - .
) L=Jw; 2) p=mo; 3) ?=M; 4) L=const; 5) J =mr.
t
22. 3aKOH COXpaHEHHS MOMEHTA MMITYJIbCa ONPEEIISIETCS] BEIPaKCHUEM:
_ = ~ ~ 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
)Yo=E-¢; 2) F=—kx; 3)5=7; 4o = s ; S)F=u-N.

24. 3akoH BCEMUPHOTO TATOTCHUS IS JTIOOBIX JABYX MAaTCpHUAJIbHBIX TOUCK:

1) F=mg; 2) F=ma; 3)F=—kx; 4)F:m%; 5)F=gt .
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 IIPHU BPAIIeHUH a0COIOTHO TBEPJOTO TENa OHpENeIeTcst HOopMyIIoit:
Do=L: Yw=21mv; Ho=22. oL, 502
R dt J T
27. YTi0BOE YCKOPEHUE IIPH BPAIICHHN aOCOTIOTHO TBEPAOTO Tella OIPeNeIIeTCs (OopMyIOH:
do d’p a M Al
1) e= ;0 2)e= s Ne=—""5; dhe=—; Se=—.
) dt ) dr’ ) ar’ ) J ) ’
28. Kax cBsi3aHBI Mex Ty COOOM yrioBast U JIMHEHHAS CKOPOCTS:
2
l)g=@; 2)w=@; Jv=w-R; 4) wo=2nv; S)E:d(zp.
dt dt dt

29. Kakoif QopMymoif MOXHO BBEIPa3HTh HOPMAJbHOE YCKOPEHHE OTACIBHBIX TOYEK
BpAIIAIONIErocs TBEPJOTO TeNla Yepe3 ero YyrIoBYI0 CKOPOCTb!

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

30. Kakoit q)OpMyHOI;'I MOJXHO BbIPa3UTh TaHI'CHIHAJIbHOC YCKOPCHUE OTACIbHBIX TOYCK
Bpanaronierocs TBEPAOro Teja 4epe3 ero yriioBoe yCKOpeHue:

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

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

2. TEPMOJUHAMMKA 1 MOJIEKYJISIPHASI ®U3UKA
1. YpaBHeHHe COCTOSIHUS UI€AIBbHOTO ra3a:

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

2
P=—n<E_ >.
3
2. OCHOBHOC YpaBHEHUC MOHeKyﬂﬂpHO—KHHeTH‘{eCKOﬁ TCOpHU:

1) PV =Const;  2) P=PRa,T; 3) PV="0RT;  4) V=Va[T; 5)
M
P=2n<EW>.
3

3. M3oTepMuyecKkuii porecc BbipakaeTcst (opMyJIIon:

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

Kui

P:gn<E >,
3

4. V3oxopuvecKkuii mporecc Bhipaxkaercsi GopmMyIou:

1) PV =Const; 2) P=Ra,T; 3) PV:ﬁRT; 4) V=Va,rT; 5)
M
P:zn<EW >.
3
5. N306apudeckuii mporecc BEIpakaeTcst (OpMyIIOH:
1) PV =Const;  2) P=PRa,T; 3) PV="0RT;  4) V=VaT; 5)
M
P=gn<EW >.
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) yBenM4uTCs B 4 pasa;

4) ymeHbIInTCS B 4 pa3a;  5) HE U3MEHUTCS.
7. laBneHne UI€aIbHOIO ra3a yMEHBIINIOCH B 2 pa3a, TeMIepaTypa raza yBeJIuuuIach B 2 pasa.
Kax m3meHmcs pu 3toM 06beM raza?

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

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

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

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

) e=2kr; 2) u=LMRr, 3 P=R+P+P+.+P; 4 PV=TRRr; 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=P+PR+P+.+P: 4 PV="RrT; 5
2 oM : M

n

P=%nm<uz>.

11. 3akoH pacnpeznenenus MakcBeiia XapaKTepu3yer:

1) paBHOMEpHOE pacrpeziesIeHre SHEPIHH 110 CTETIeHSIM CBOOOIBI;

2) ypaBHEHHUE COCTOSIHUSI UIEAIbHOIO ra3a;

3) pacnpeneseHHe MOJIEKYJI [0 CKOPOCTSIM;

4) pacnpeerneHre MOJICKYJT B TOTEHIMAIBHOM CHIJIOBOM IIOJIE;
12. 3akoH pacupenenenus borbnMana XapakTepu3yer:

1) paBHOMEpHOE pacrpeziesieHre YHEPIHH 110 CTETIeHSIM CBOOOIBI;

2) ypaBHEHHUE COCTOSIHUSI UIEAIBHOTO ra3a;

3) pacnpeseneHue MOJIEKyYI 110 CKOPOCTSIM;

4) pacnpezeneHre MOJIEKYIT B IIOTEHIIMAIEHOM CHIIOBOM TIOJIE.
13. YpaBHeHue sBieHUA U y3Un MpeacTaBIstercs GopMyIon:

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

14. YpaBHeHue sBJICHHUS BHYTPEHHETO TPEHUSI MTPEACTABISIETCs (POPMYJION:



1 F=—pas: 2 0=-x Asar: 3y M =-DIP Ass
dz dz dz
4)D:§/1<u>; 5)77:5/1<u>p; 6)x:%/1<u>pc‘,.
15. ypaBHeHI/IC SIBJICHUSI TCIJIOTIPOBOAHOCTHU MPEACTABIISICTCA q)OpMyHOI;'IZ
1 F=-pas: 2 0=-x Asar: 3y M =-DIP ass
dz dz dz
4)D=él<u>; 5)77=%/1<U>p; 6)x=%l<u>pcv.
16. Koaddunment nuddysun BeipaxkaeTcs (bopMynoﬁ'
1) F=-p%as: 2) 0= Asac; 3) M =—DL AsAr
dz dz dz
4)D:§/1<u>; 5)’7=§/1<U>p; 6)x:%/1<u>pc‘,.
17. KoaddpurmeHT BHYTpEHHETO TPEHUS Bblpa)KaETCH hopmyoii:
) F=-%as; 2 0= asar: 3) M =-DL AsAr
dz dz dz
4)D=%l<u>; 5)77=§/1<U>p; 6)x=%l<u>pcv.
18. KoahHIMEeHT 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. AnuabaTU4ecKuM MpoLeCCOM Ha3bIBACTCS MPOLECC, MPOTEKAOIIHINA:
1) npu MOCTOSIHHOM TeMIIepaType;
2) Tpu NOCTOSIHHOM JIaBJICHUY;
3) Oe3 oOMeHa 3Hepruei ¢ OKpyXKarollel cpeoii;
4) npu TOCTOSHHOM 00BbeME;
5) HeT MPaBWILHOTO OTBETA
20. Kakas (opmyrna BeIpakaeT MepBblil 3aKOH TEPMOJMHAMUKH:

D PV="URT; 2)Q-AU+A;  3)Q-AU; 4)Q-A; 5)A=-AU.
21. IlepBbIii 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 TEPMOJANHAMHUKH JUI U30XOPHUYCCKOI'o Mporecca 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 IIPOLEcCa UMECT BU:
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. UneanpHblil ra3 HOTYyYHMJ KOJHYECTBO TEILIOTHI, paBHoe 300/[x m cosepmmmn paboTy,
pasnyto 100 /Ix. Kak u3MeHuach npu 35ToM BHYTPEHHsIS SHEPIUs rasza?
1) yBennunnace Ha 400 [[x;  2) yBemuumiack Ha 200 [Ix; 3) ymensumnacsk Ha 400 J1x;
4) ymenpimmnacs Ha 200 J[x; 5) He H3MEHMIIACH.
25. Uemy paBHO H3MEHEHHE BHYTpPEHHEH DHEpruUM Ta3a, e€cild eMy IMepeiald KOJIU4eCTBO
TerutoTsl, paBHoe 300 [k, a BHEIIHHE CUJIBI COBEPIIMIN Hal HUM padoty, paBroe 500 Jx?
1) 200 [Ix; 2) 300 Dx; 3) 500 Tx;  4) 800 [x; 5)0 Ix.

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

27. B peanbHoM rase:

1) He yuuTBIBaeTCs pa3zMephbl aTOMOB (MOJIEKYI);

2) y4uTBIBaeTCs pa3Mepbl aTOMOB (MOJICKYI);

3) He yYHMTBIBACTCS CHIIBI IPUTSHKEHHS MEXK/y aTOMaMH (MOJIEKYJIaMH);

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

S) y4HTBIBACTCS CHIIBI IPUTSHKECHHS MEXKILy aTOMaMH (MOJIEKYJIaMH);

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

1) GoJple BHYTpEHHEH SHEPrHy HACaIbHOTO ra3a;

2) MeHbllIe BHYTPEHHEH SHEPTHHU UICAIBHOTO ra3a;

3) 3aBHCHT OT TeMIEpaTyphl HAEAILHOIO ra3a;

4) 3aBHCHT OT JIaBJICHHS HJICAJILHOTO r'a3a;

5) 3aBUCHT OT 00bEMa HJIeaIbHOTO rasa.

3. QJIEKTPUYECTBO U MATHETHU3M. 4. KOJIEBAHUS U BOJIHBI.
1. Kotopast u3 popmyn Beipaxaet 3akoH Kymnona?

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

0
2. ITo kakoit q)OpMyJ'IC OHpCHCHHCTCH HaIps’KEHHOCTb SHCKTpI/I‘-ICCKOI‘O IIOJIA TOYECYHOI'O 3apﬂ;[a?

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

)
27[6‘0

3. Ilo kakoii popmysie onpeaensercs HOTSHIMAI I0JIsi 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 Gpopmyi siBiIseTcs onpeiesiecHueM EMKOCTHA KOHIeHcaTopa?

1 1 1 1
| P De=d; =L, 4HRr =—
[ u 4 wc
5. o kakoii hopmyine onpenensercs oomas eMKOCTh CUCTEMbI TIOCIIEIOBATEIbHO COCTMHEHHBIX
KOHI[CHC&TOpOB.
1 1 ¢+, +...+c 1 1
1), —+—+ 4= 2) c=q et tate,;3) c="—2—"—"1; 4) —=

o G c € CyanC, c ¢ +ec,

f
6. [lo xakoil (opmyne omnpenensieTcst o0Ias EMKOCTh CHCTEMBI NAPAUIENBHO COETMHEHHBIX
KOHI[CHCHTOpOB.

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

1 1

c e +e,
7

. UTo Ha3bIBAETCs NEKTPUICCKUM TOKOM?
1) XaoTuueckoe JBIDKCHUE 3apsKCHHBIX YaCTHII,
2) HanpagiieHHOE IBH)KEHHE 3apsKEHHBIX YaCTHIL;
3) HanpasnieHHOE IBH)KEHHE aTOMOB U MOJICKYJT;
4) XaoTn4eckoe IBIKCHUE HOHOB.



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

& U J
HJ= s 2 i=yE; 3)J=—; 4)i==—.
) R+r )i=y ) R ) N
9. Koropas u3 ¢GopMyn TNpecTaBiseT 3aBUCUMOCTb CONPOTHUBIICHHUS METAJUTMYECKHX

MIPOBOJJHUKOB OT TEMIEPATYpbI?

1) Q=JRt; 2) R=R,(1+at); 3)Q=JUt; 4 R=J%.
t
10. Koropast u3 ¢opmyIn npeactaBiisieT 3aBUCHMOCTh COIPOTHBIICHHUSI 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=-5; ) 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=—rmi 4 R=p

12. TlepBoe npaBuio Kupxroda?
1) CymMa HanpspKeHuH B 3aMKHYTOM KOHTYype paBHa 0.
2) AunrebOpauueckas CyMMa TOKOB B 3aMKHYTOM KOHTYpe paBHa (.
3) AnreGpandeckas cyMMa TOKOB B y3JI€ pa3BETBIICHHs 31eKTpHUECcKoil 1ienu paBHa 0.
4) CyMMa IOTEHIHAJIOB B y3JI€ pa3BeTBIECHHs EKTPUIECKOH 1enu paBHa 0.

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

1) Bce Toku GepyTcst co 3HAKaMH «+»

2) Toku, BTEKaoIKe B y3eld 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 HAIPaBJIEHUs 00X0/1a — CO 3HAKOM « —».
14. Bropoe npasuiio Kupxroda.

1) B 3amMkHYTOM KOHTYpe anreOpamdeckas CcyMMa DaJeHHH HANpsHKCHHH paBHA

anredpanyeckoi CyMMe EKTPOIBHKYIIUX CHIL.

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

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

ANEKTPOJBHKYIINX CHIL.

4) Anrebpandeckasi CyMMa CHJI TOKOB B y3J1€ Pa3BETBICHHOMN JIEKTpUUeCcKoi enu pasHa 0.
15. Kakue Toku Bo 2-oM npaBuiie Kupxrogda GepyTcst co 3HaKaMu «+» U « —»?

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

2) Toku, coBmajarollie MO HAMNPABJICHUIO C HampaBlIeHHMEM 00X0oaa KOHTypa, Oepyrcs co

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

3) Bce Toku OepyTcsi co 3HAKOM «+y.

4) 3HaKH «+» U « —» BBIOUPAIOTCS 11 TOKOB IPOM3BOJIBHO.
16. Ilo xaxoii ¢opmyrne 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 ompenensiercss oOliee CONMPOTHUBIEHHE R TpU 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. YUro Takoe p—n mepexon?
1) KoHTakT ABYyX pa3HOPOIHBIX METAILJIOB.
2) KoHTaKT MeTasI-qH3IEeKTPHK.
3) KoHTaKT 1BYX BUAOB IOIYIPOBOJIHUKOB C Pa3HBIMU TUIIAMH ITPOBOJAUMOCTH.
4) KOHTaKT ABYX THIIOB 3JIEKTPOJIMTOB.
19. Kakoe cBOMCTBO p — 1 Hepexoja MCHOIb3YETCs B HOJIYITPOBOIHUKOBBIX JHOIaX ?

1) OHOCTOPOHHSS TPOBOJUMOCTb.
2) 3aBHCHMOCTb COMPOTHBJICHHS 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) Bpamenne KOHTypa ¢ TOKOM B MATHUTHOM IIOJIE.
3) JlelicTBHE MarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.
4) SIBneHne BO3HUKHOBEHHUS MIEKTPUUECKOTO TOKA B 3aMKHYTOM IIPOBOJIAIIEM KOHTYpE IPH
M3MEHEHUN MarHUTHOTO ITOTOKA, IIPOHHU3BIBAIOIIET0 3TOT KOHTYD.
21. Kotopas u3 ¢popMyi npescTaBiisieT cO00H 3aKOH 311eKTpoMarHuTHO! uHaykuuu dapanes?

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 HeEH
MEPEMEHHOT0 TOKA.
2) IlosiBIIeHNE MAarHUTHOTO OJISL IPU IPOTEKAHUU TOKA I10 LIEIH.
3) Bpaienne KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.
4) JleiicTBHEe MarHUTHOTO MOJISI Ha TIPOBOJHUK C TOKOM.
23. Kaxkoe U3 HWKENPUBEICHHBIX YTBEPXKACHHUHN SBJIACTCS HpaBuioM JIeHIa s HampaBlICHUS
WHIYKIHUOHHOTO TOoKa?
1) WHOyKOUOHHBIA TOK MMEET TaKOe HAIMPaBJICHHE, YTO €0 MAarHUTHOM MOJIE MPEHSITCTBYET
HM3MEHEHHIO TOT'0 MarHUTHOTO MIOTOKA, KOTOPOE €TI0 CO3/aJI0.
2) WHIyKuMOHHBIH TOK HANpaBJeH MPOTHBOINOIOXKHO HAIMIPABICHHIO DIEKTPHYECKOTO TOKa,
KOTOPBIH €ro CO3Jal.
3) HampasieHne HHIYKIIMOHHOTO TOKa ONPEAEIIeTcs 110 IPaBuTy OypaBuuKa.
4) Hanpapnenne HHIYKIIHOHHOTO TOKA OMPEACISCTCS MO TMPABUITY JICBOH PYKH.
24. Ilo kakoii u3 hopMyJ1 BEIUMCIIAETCS BEIMUYMHA CUIIBI AMIiepa?
1)F = quBSina; 2) F=JB(Sina: 3)J= R‘i . J:%.
r

25. Io kakoii u3 hopMyI BEIUMCIAETCS BeIMUUHA CHibl JlopeHua?
1)F = quBSina; 2) F=JBSina; 3)F=-1%_. 4 Fen®p.s.
e, r dx
26. KoTopast 13 HHXKENpUBEIEHHbIX (HOPMYII SBJISETCS ONpe/ie/IeHHeM UHIYKTUBHOCTH KOHTYpa?
DL=uunv; 9L=2; 3ye=a, gr-f
1 dt 10}
27. KoTopasi u3 HIKEPUBEACHHBIX (OPMYIT IPEACTABISIET COO0H MHAYKTHBHOE CONPOTHBIICHNE

KOHTYpa epEMEHHOMY TOKY?

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

28. Kakue kosiebaHusi Ha3bIBAIOTCS BBIHYKICHHBIMH JICKTPHYECKUMH KOJICOaHUSIMU?
1) Konebanus, BO3HUKAalONIEe B CHCTEME IIPH COOOLICHUM IEpPBOHAYAJIBHOIO 3araca
SHEPTHH, BCIEACTBHE COOCTBEHHBIX CBOMCTB CHCTEMBI U IPH MPEHEOPEKUMO MabIX MOTEPSIX
SHEPTUH Ha BBIAEICHHUE TEIUIOTHI.
2) Konebanus, CymecTByONINE B CHCTEME IIPH OCTOSIHHOM ITONOJIHEHHH 3a11aca SHEPTHH.



3) Konebanus, mpoucxomsiye o MaTeMaTHIeCKOMY 3aKOHY CHHYCa MJIM KOCHHYcCA.
4) Kosebanus, mnpoucxojsmpe B [ENH C HEPEMEHHBIM HCTOYHMKOM TOKa C

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

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

5. OIITUKA
1. Exununna u3MepeHns OnTHIECKOH CHIIBI JIMH3BI?
1) crepaguan; 2) miokc; 3) repr; 4) nuonTpuid; 5) Metp.
2. Onruueckas cuia JIMH3bI paBHa 2 ai. HaiianTe ee pokycHOe paccTosiHEE.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5)1m.
3. B kakoii 3 HMXE MEPEUNCIICHHBIX CPEJ CKOPOCTh PACIPOCTPAHEHHUs CBETa HAHOOJbIIIAsI, €CITH
[IOKA3aTeNH TIPENOMIICHUS] 3THX CPeJl CIIeAYIOIIHe:
l)anmmaz - n=2.41; 2)Boma- n=1.33; 3)cmupr- n=1.36; 4)sauTaps - n=1.54.
4. Kakoe 13 clieqyIOIIMX YCIOBHH yKa3bIBaeT, UTO JIMH3a pacceBarowas?
1) D=3naurp; 2) F<10cm; 3) D<0; 4)mn3a Borayras; 5) nzo0pakxeHHE MHUMOE.
5. Kakoe n3 HIKeCIeAyOIMX YCIOBUI YKa3bIBaeT, YTO JIMH3a coOuparoras?
1) nuH3a BBIMyKJast; 2) n300pakKeHHe B JIMH3€ MHUMOE;
3) nzobpaxxeHue B auH3e 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 GoJblIe yria IpelOMIICHHS;
2) yroun npenoMieHus 6oJble yriia naJeHus;
3) yros npenoMIIeHHUs PaBeH yrily MajeHus;
7. Kakol yrom mpenoMiIEHHS COOTBETCTBYET IPEACNIbHOMY 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 IpeloMIeHUs n, U n,. B

KaKHX CJIy4asiX yroJi MajieHusl paBeH yriry IpeIoMIeHus?
)n>n,; 2)n=ny; 3)n<n,.
10. JIyist KakMX IPOLIECCOB XapaKTePHO sABJICHUE HHTephepeHun?
1) 151 9NEKTPOCTATHYECKHX MPOLIECCOB;
2) Juisi BCEX BOJHOBBIX NPOLIECCOB;
3) Juis MPOLECCOB PaAUOAKTUBHOIO Paclaia;
4) ms 2NEeKTPOMArHUTHBIX TIPOLIECCOB.
11. Kakue BOJHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTH?
1) BOJHBI, UMEIOLIME OJHHAKOBbIE (Pa3bl U MIOCTOSHHYIO PA3HOCTD JJIMH BOJIH;
2) BOJIHBI, UMEIOIHE OJMHAKOBYIO JAJIHMHY BOJHBI H TIOCTOSIHHYIO Pa3HOCTh (a3;
3) BOJHBI, HCIIyCKaeMBbIE OJTHIM HCTOYHUKOM;
4) BOJIHBI, UMEIOIIUE PA3IMYHYIO JUIMHY U TIOCTOSIHHYIO (a3y.
12. Kakue BosHBI MOTYT HHTEP(hEpUPOBATH?
1) BOJIHBI OT OHOTO UCTOYHMKA CBETA;
2) BOJIHBI, pacIpOCTPAHSIOLUINECS B OJJHOW IIIOCKOCTH;
3) BOJIHBI, UMEIOIHE OIMHAKOBYIO DHEPTHIO;
4) BOJIHBI OMHAKOBOM JJIMHBI ¥ IOCTOSIHHON pa3sHoCcTH (as.
13. TIpu kakoit pa3HOCTH X0/la BO3HUKAET yCUIICHHUE KOJeOaHuil Tpu nHTepdepeHnm?

1) npu pa3HOCTHU X0/, PABHOM YETHOMY YMCILY JUIMH ITOJYBOJIH;
2) 1pu pa3sHOCTH XOJa MEHbIIE JUINHBI BOJIHBL;
3) mpu pa3HOCTH X0J1a, paBHOH LeIoMy unciy ¢as;
4) npu pa3HOCTH XO/1a, PAaBHOH HEYETHOMY YHCITy JAJIMH HOJYBOJH.
14. IIpu xakoit pa3HOCTH X0Ja BO3HHKAeT oci1abiaeHue koaebaHuil npu uHTephepeHnnn?
1) mpu pa3HOCTH X0/a, PaBHOH 1I€JI0OMY YHCITy JUIUH ITOJIYBOJIH;
2) mpu pa3HOCTH XOJ1a, PABHOI HEYETHOMY YHCITy JUIMH TIOJIyBOJIH;
3) npu pa3sHOCTH XOJa MEHbIIE JUINHBI BOJIHBL;
4) npu pa3HOCTH XO/1a, PABHOW YETHOMY YHCITy (a3.
15. Kakoe ¢u3nueckoe siBIEHHE OTHOCUTCS K TU(PPAKIIUU BOJIH?
1) sBlleHHEe HAJOXKEHHs BOJH, B pe3ylbTaTe YEro IOJy4aeTcss OIpe/elieHHas KapTHHA
MaKCUMyMOB 1 MUHUMYMOB;
2) siBIICHHE OTMOAHMS BOJHAMH TIPEIISTCTBYS;
3) pasnoxxeHne 0enoro cBeTa Ha COCTABIIAIONIME LIBETA;
4) sBneHue ocaabiIeHHsl CBETOBBIX BOJIH IIPH PACIIPOCTPAHEHHH B Cpe/Ie.
16. IIpu KakoM yCIIOBUH MOKHO HaOMOAaTh AU(PAKIHIO BOJIH?
1) ecnu AyMHA BOJIHBI BO MHOTO pa3 MEHBIIIE pa3MepoB rpeaMeTa?
2) ecyii AJMHA BOJIHBI PaBHA YETHOMY YHCITy aMIUTHTY/ KOJeOaHuUH;
3) eciii AJMHA BOJIHBI COM3MEPHUMA C JIMHEHHBIMHU pa3MepaMH MPeaMETa;
4) ecnu (haza koseOaHU HEMPEPHIBHO H3MEHSETCS.
17. Kakoe siBieHHE CBUACTEIBCTBYET O TOM, YTO CBET MPEACTABIISET COOO0i IEKTPOMArHUTHBIC
BOJIHBI?
1) unrepepenus ceera;
2) mudpakius CBETOBBIX M 3IEKTPOMATrHUTHBIX BOJIH;
3) moromeHne cBeTa Ipu paclpoCTPAHEHHHU B CPELE;
4) CKOpPOCTB PAaCIPOCTPAHEHUSI CBETA U HJIEKTPOMATHUTHBIX BOJH B BaKyyMe.
18. CKonbKO AJIMH BOJH MOHOXPOMAaTHYECKOTO CBETa C YacTOTOH KojebaHuit v =35 10" T
YIOXKUTCS Ha MyTH JiuHON ¢ =1.2Mm B Bakyyme?

1)2; 2)10; 3)500; 4)2-10°
19. Yrto mnpoucxoaut ¢ JydyoM Oe€JOro cBeta MPH TMPOXOKACHHH dYepe3 TPEXTPaHHYIO
CTEKJISIHHYIO TIPU3MY, €CIM II0Ka3aTelb IPEJIOMJICHHS NPH3MBI OOJbIIe  MOKa3aTens
IPEeJIOMIIEHHs] OKpYKatomeit cpeib?
1) JIyu cmemaercst BBIXOS M3 HPU3MBI B HANIPABJICHUH NAPAJJIEIbHOM HadyallbHOMY;
2) Jlyu oTkionsiercs;
3) Jlyu oTKIOHSETCS K BEPHIMHE IPU3MBI M IIPH 3TOM pa3jiaraeTcst Ha LBETHbIE ITy4KU;
4) JIy4 OTKIOHSAETCS K OCHOBAHMIO MIPU3MBI M TIPH 9TOM pPa3JiaraeTcsi Ha [BETHBIC ITYYKH.
20. Kaxue ¢u3ndeckue SBICHUS MPOUCXOMAT C JIydOM OEJIOro CBeTa IpH MPOXOXKICHUU depe3
CTEKJISTHHYIO TPEXTIPaHHYIO Mpu3My?
1) unrepdepenuus;
2) mudpakius 1 npeoMIIeHHE;
3) mpenomIieHHE U AUCTICPCHS;
4) narepdepeHnus u UGpaKuus.
21. JIy4un kakoro MOHOXpOMAaTHYECKOTO CBETa UMEIOT HAnOOJIBIIYIO JUIHHY BOJIHbI?
1) duoneroBbie;  2) opamxkeBble; 3) 3enmeHble;  4) KpacHBIE.
22. JIy4un kakoro MOHOXPOMAaTHYECKOTO CBETa UMEIOT HauOOJIbIIYI0 YaCTOTY KosleOaHui?
1) 3enenste;  2) cunme; 3) KpacHble;  4) OpaH)KEBEIC.
23. Yto ompenensieT LBET Jyya ¢ TOUYKHU 3pEHHUs BOJTHOBON MPUPOABI cBeTa?
1) ammuTya KonedaHuii; 2) CKOPOCTh PacIpOCTPAHEHHS BOJIHBI;
3) daza xonebaHuit BOMHBI, 4) AJIMHA BOJHBI;, 5) 4acTOTa BOJIHBI.
24. TTo xkakOMy 3aKOHY pPacCEHBAIOTCs CBETOBBIC JIy4dH B aTMOchepe?

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

2) B IUIOCKOCTH KOJICOAHHMH 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 HAaNPaBJICHHE PACIPOCTPAHEHNUS CBETA;

3) KOTOpbIE BpAIIAOT [UIOCKOCTH MOJISIPH3ALIUH CBETA,

4) KOTOpBIC pa3JlararoT OENbIi CBET B I[BETHOMN CHEKTP.

6. OCHOBBI ATOMHO U SIIEPHOM ®U3UKU

1. KBanToBast ¢pu3uka U3yyaeT sIBICHUS:

1) nmpoucxoasye co CKOPOCTIMH CPABHUMBIMHU CO CKOPOCTBIO CBETA;

2) NpOUCXOMAIINEe B MAaKpOMHUpE, NMPH OOBSICHEHHH KOTOPBIX KiIaccHuyeckas (HU3UKa HHOTIA

BCTPEYAET 3aTPYAHEHHS;

3) npoucxozsiIre B MAKpOMUPE, KOTOPBIE KiIaccHueckast (pr3uKa OOBSICHUTH HE MOXKET;,

4) mpoKCXOSIINE IIPH BHICOKUX JaBICHHUSAX H OYEHb BHICOKUX TEMIIEpaTypax;

5) yka3aHHbIe B myHKTax 1) u 3).

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

1) u3nydeHue M MOIJIOMICHHE CBETa IPH BBICOKHX TEMIIEpaTypax MPOUCXOIHUT HEHIPEPHIBHO, a

IIPU HU3KUX — JUCKPETHO, T.€. ONPEEIeHHBIMU MOPLUHUAMH (KBAaHTaMH);

2) u3nmydeHHe CBeTa HIPOHCXOIHUT AUCKPETHO, a IOTJIOMICHNE — HENPEPHIBHO;

3) u3nmydeHHe U IOIVIONICHHE CBETa IIPOUCXOJUT AUCKPETHO;

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

CTaIlHOHAPHOTO COCTOSHUS B IPYroe;

5) xBaHT cBeTa (PoTOH) 00MagaeT Kak KOPIMYCKYISPHBIME, TaK 1 BOTHOBBIMH CBOICTBAMHU.

3. Kax u3MeHuTCs 4acToTa U3IydeHus], €ClIi DHEPruio KBaHTa yBEIHUUTCS B 2 pa3a?

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

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

4. Kakas dopmyina onpezenser uMiryiisc 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 MPaBUIBHBIMU.

5. OT KaKuX IapaMeTpPOB 3aBHCHUT 3HaUYCHHE (POTOTOKA HACBHIIICHUS?

1) ot sHepruu oToHa; 2) OT CBETOBOTO MOTOKA; 3) OT 4aCTOTHI OOJIYJAOIIEro CBETa;

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

3IEKTPOHOB.

6. YpaBueHue potoaddexra npu yciaoBuu 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) BellecTBO aHO/Ia; 5) BEIIECTBO KaTOA.

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

1) Her;

2) nma;

3) Gyzer, eciii HHTEHCHBHOCTD KPACHOTO CBETa OOJIbIIE, YeM HHTEHCUBHOCTB 3€JIEHOTO CBETA;
4) Her, T.K. pab0oTa BBIXO/Ia AIEKTPOHA M3 TIACTHHBI OYIET elle OobliIe;

5) HeT oTBeTA.

9. JlaBneHue, oka3bIBa€MOE Ha Tella DIEKTPOMATHUTHBIM M3JTy4eHHEM, 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 Pa3HbIC TEOPHH;
5) BO3HUKHOBEHHEM MEXaHHUYECKHX CHJI 32 CUET HJIEKTPOMArHUTHOTO IOJIA.
10. OarHAaKOBO JK IaBJICHHE, OKAa3bIBAEMOE CBETOM, Ha YEPHYIO WK OCITyI0 MOBEPXHOCTb.
1) omuHaKOBO;
2) Ha Oenyro MOBEPXHOCTH JIaBJICHUE CBeTa OOJIbLIE;
3) Ha 4epHYIO IOBEpXHOCTD JIaBJICHHs CBETa OOJIbIIIE;
4) pe3ysbTaT 3aBHCHT OT JUIMHBI CBETOBOW BOJIHBI, aJA0IICH Ha 9TH MOBEPXHOCTH;
5) pe3ynbTar 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)a ocHoBe O(ddexra KomnroHa MOXKHO cpaenaTh, BBIBOA, YTO CBET CIOCOOEH
pacHpoCTpaHsATHCS TOIBKO B aDCONIOTHO YIIPYIHX Cpeaax.
12. B kakoMm ciy4dae sHeprusi aroMa BOAOpOAa OoJibllie: KOTJa JJIEKTPOH HAXOJUTCS Ha
YAAIEHHOIT OT siipa OpOHTE WK Ha caMOi OIU3KOM K siapy?
1) Ha ynaneHHOH OT s1pa opOuTe;
2) Ha caMoii OJIM3KOIA K siIpy opouTe;
3) sHeprus aToMa OJMHAKOBA B 000MX CITydasXx;
4) aToM BOZOpOZia UMEET HAMOOJBLIYI0 SHEPIHI0 B MOMEHT Iepexoja ¢ OJM3KOH opOUTHI Ha
YIAJICHHYIO;
5) HeT oTBeTa.
13. Ha kaky cTanMoHapHY OpOUTY NEPEXOAUT IEKTPOH B aTOME BOAOPO/a MPH HCIYCKaHUU
BHUIUMBIX JTydei?
1) co BTOpOIi Ha IEpPBYIO;
2) ¢ ar000i Ha TEPBYIO;
3) c nepBoii Ha JIFOOYIO;
4) c mo6oit Ha TPETHIO;
5) ¢ n00boit Ha BTOPYIO.
14. VimeeTcst 11 CBsI3b MKy YaCTOTOM OOpalleHHsl ATEKTPOHA BOKPYT spa aToMa BOJOpOJa U
YacTOTOM ero M3IydeHus?
1) umeercs;
2) He umeercs;
3) umMeercs, eClIM 4acTOTa OOpAIeHHUS TEKTPOHA MHOTO OOJIBIIIEe YaCTOThI U3ITyYCHHUS;
4) uMeercss TONBKO Uil OpOUT, paaUychl KOTOPBIX  YIOBIETBOPSIOT —COOTHOLICHHMIO:
m,v.r, =n h
e n-n 27[ b
5) UMeeTcsl, eClIi 4acTOTa OOPAIeHHUs HIIEKTPOHA MHOTO MEHBIIE YaCTOThI H3TyYCHUS.
15. CkosbKO KBAaHTOB C Pa3jIMYHOM 3HEprueil MOKeT UCIYCKaTh aTOM BOJIOPOJA IPH MEepexoie
JNIEKTPOHA C TPeThell OpOUTHI Ha TIEPBYIO?
1) onuH KBaHT; 2) ABa KBaHTa; 3) TP KBaHTA; 4) YeThIpE KBAHTA; 5) IATh KBAHTOB.
16. CornacHo rumnorese ae bpoitns:
1) TOABKO DJEKTPOHBI 00JamaIOT HapsLy ¢ KOPIYCKYJIAPHBIMM TakKe M BOJHOBBIMH
CBOICTBaMU;
2) TONBKO (hOTOHBI 00IANAIOT KaK KOPIYCKYIIPHBIMH, TAK ¥ BOJHOBBIMHU CBOICTBAMH;
3) "acTuIBl He MOTYT 00JIaaTh BOJIHOBBIMH CBOHCTBAMH, €CIIH MX Pa3Mepbl IPEBBIIIAIOT 107 u;
4) mobast yactina 00ajaeT Hapsay ¢ KOPIYCKYJISIPHBIMH, TAK)Ke U BOIHOBBIMH CBOWCTBaMH;



S) BonHBI JIFO0OW TPHUPOABI 00NaNalOT, B TOW WIM HHOW CTEMEHH, KOPIYCKYJSPHBIMH
CBOMCTBaMH.
17. W3 COOTHOWICHHS HEOMpPEASHCHHOCTeH JUIsi KOOPIMHAT ¥ HMITYJICOB (HampuMep,

Ax-Ap, = i) CIeIyeT:
27

1) €CJIM MUKPOYACTUIIAa HAXOAUTCA B COCTOSITHHUHN C JOCTATOYHO TOYHBIM 3HAYCHUEM KOOPAWHATHI
(Ax - 0) , TO COOTBETCTBYIOIIAsA IPOCKIHA €€ HMITyJIbCa B 3TOM COCTOAHHUHU OKa3bIBACTCA

COBEPILIEHO HEOIpeaeIeHHOM (ApX — oo) , ¥ Ha000pOT;

2) MHUKpPOYACTHIA HAXOIUTCS B COCTOSHUH, KOTJIa HH €€ KOOPAWHATY, HU COOTBETCTBYIOLIYIO
MIPOEKIIUIO €€ UMITYJIbCa TOYHO OMPEICINUTh HEeb3sl;

3) ecnM MHKpOYACTHIIA HAXOAUTCS B COCTOSIHHM C TOYHBIM 3HAYCHHEM KOOPIHMHATHI, TO U
3HAYEHHE COOTBETCTBYIONICH IPOCKIHMH €€ HMITyJbca B 3TOM COCTOSHHHM MOXXHO TOYHO
OTIPEeNNTh;

4) 4To yacTuua obnagaeT OJHOBPEMEHHO KOPITYCKYJISIPHBIMH U BOJJHOBBIMU CBOHCTBAaMU;

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

18. ®wusnyeckuii CMBICT BOJMHOBOH (yHKIMM (y - (YHKIHH), ONHCHIBAIOIICH COCTOSIHHE
YaCTHIIBI COCTOUT B TOM YTO:

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

2) BosHOBasi (DYHKIHMS ONpEAEIseT MOJ0KCHHE YacTHIBI B HPOCTPAHCTBE B JTaHHBIH MOMEHT
BpPEMEHH /.

3) KBapaT MOAYJIsl BOJMHOBOW (DYHKI[MH PaBEH OTHOLICHHIO BEPOSITHOCTH HAXOXK/ICHUS YACTHUIIBI
B MasioM o0beMe dV Kk 3ToMy 00beMy (TIJIOTHOCTh BEPOSITHOCTH);

4) 3Hasi BOJHOBYIO (YHKIHIO, MOXHO ONpPEICIUTh TPACKTOPHIO JBIDKCHHS YaCTUIBI B
MIPOCTPAHCTBE;

5) HeT oTBeTa.

19. Kakoe u3 yTBepkIeHHH sBIsieTCst BepHbIM. Y paBHeHue Llpenunrepa

(Aw%’f(f;w)y/:oj:

1) ctporo nokasbiBaeTcs MaTeMAaTHYECKUMH METOIaMHU;

2) UMeeT PperyjsipHOe pelieHHe MNpu JroOBIX 3HAuYeHHsAX mapaMeTpa E (MOJHOW 3HEpruu
YaCTHIBI);

3) HCHOJB3YIOTCS TOJMBKO ISl PEIICHUS 33/1a4¥ 00 SHEPreTHYECKUX YPOBHSIX JJIEKTPOHA B aTOME
BOJIOPOIA;

4) moctynupyercs Tak JKe, KaKk B KIACCHYECKOW 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 HEOJHOPOAHOM MAarHUTHOM IOJIE;

2) 3TO BHYTPEHHEE HEOTHEMIIEMOE CBOMCTBO JIEKTPOHA, OJOOHO €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 BeMYMHA CKAJSPHAS.

21. YTBepKIeHHE: «B OJHOM M TOM € aTOME HE MOXET ObITh 0oyiee OJHOTrO 3JICKTPOHA 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) NIPUHLHKI HEPA3IMYMMOCTH TOXKIECCTBCHHBIX YaCTHIIL.

22. Slapo aTOMOB y H30TOIIOB OJTHOTO U TOTO K€ dJIeMEeHTa colepKar?

1) ogMHAKOBOE YHCIIO HEHTPOHOB, HO PA3INYHOE YHUCIIO IIPOTOHOB;

2) oIMHAKOBOE YHCIIO IIPOTOHOB, HO PA3IMYHOE YUCIIO HEHTPOHOB;

3) KOJIMYECTBO HEHTPOHOB PABHO KOJIMUYECTBY MPOTOHOB;

4) OIMHAKOBOE YHCIIO AIICKTPOHOB;

5) pa3nu4HOE YHCIIO IEKTPOHOB.

23. Kakue yTBepKIeHHs Il JHEPTUHU CBS3H AApa SIBJISAIOTCS BEPHBIMU?

a) SHEpPIHs CBSA3W s/Ipa paBHA TOH SHEPIHHU, KOTOpas BBIICIIETCS NPU OOpa3oBaHUM sApa U3

OTAEJBHBIX YaCTHIL;

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

OT/CNaHHbBIC YACTHIBI (HYKJIOHBI);

B) SHEPIHs CBS3H sSJ[pa paBHA TOH SHEPTUH, KOTOPAs MOTJIOMIAETCS IPU CHHTE3e Apa.

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

4) yrBepxknaeHus a) u 6);  5) yrBepxkIeHuUs 0) U B);

24. JlehexT Macchl s/1pa 3T0:

1) BenmmumMHA Pa3sHOCTH CYMM Macc BCEX HYKIIOHOB M 00pa30BaHHOI'O M3 HUX aTOMHOTO s71pa;

2) OTHOILIEHHE MEXIy CyYMMapHOW Maccoil HYKJIOHOB, HE CBSI3aHHBIX MEXIYy CO0O0i, u

CyMMapHO# Maccol TeX k€ HyKJIOHOB, CBSI3aHHBIX MEXIY COOOH B siJ[pe aToMa;

3) BenMuMHA, Ha KOTOPYIO BO3pacTacT Macca BCEX HYKIOHOB IIpH OOpa3oBaHMM U3 HHX

ATOMHOTO SI/1pa;

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

COJepKaIIUXCS B SIPE;

5) pacuieruieHue sjjpa Ha OTJeIbHbIC HyKJIOHBI.

25. Kakas u3 npuBeJeHHBIX (POPMYJT ONTMCHIBAET OCHOBHOW 3aKOH paJMOaKTHBHOTO pacnana?
pon=nge gy J=fee g NeNpet gy g 22y

2
— 2t
a=AN,-e
26. Kaxkoii 3apsi1 IMEIOT ¢ — 4acTulla, [ —4YacTHla U y — U3dydeHue?
1) o —dacTHLa — HOJNOXKUTENbHBINA; [ —4acTULla — OTPULIATENbHBIH; y —H3IydeHHe HE MMEeT

3apsina;
2) @ —dacTulla — OTPHLATENbHBIN; [ —YacTHIa — MOJOXHUTENbHBIN, ¥ —M3Iy4eHHE HE HMEeT
3apsina;

3) @ —dactuiia — He WMeEeT 3apsaa; [ —dYacTUIla — OTPUIATENBHBIH; ) —U3JIydeHHE -
MOJIOKUTETbHBII;

4) a— 4vacTuna — MOJIOKUTENBHBIN; [ —uacTHIla — HE MMEeT 3apsja; y —H3JIydeHHe -
OTPHLATENBHBIH;

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

27. Kakue siiepHbIE MPOIECCH NPUBOIAT K CTPYKTYPHOH IepecTpOHKe siAep aTOMOB, a KaKHe
Her?

1) a—, [ — pacnan He U3MEHSIOT COCTaB spa, ¥ — U3JIyYeHUE — U3MEHSET;

2) a—pacnagu y —U3IydeHHe U3MEHSIOT COCTaB Apa; [ — paclaj HeT;

3) f—pacnangu y — U3Iy4eHHE U3MEHSIOT COCTaB s/pa; ¢ — paclaj HeT;

4) a—, [ — pacnaja U3MEHSIOT COCTaB sapa, ¥ — U3JIy4YeHUE — HeT;

5) a¢—, f— pacnang M y— U3JIy4eHHE U3MEHSIOT COCTaB sAPa;

28. Kakne peakiiuy Ha3bIBalOTCS SACPHBIMH?

1) peakimu, IpHU KOTOPBIX SAPO MOTJIOMIAIOT YHEPTHIO;

2) peakimuu, Ipu KOTOPHIX AP0 HCIYCKAIOT 3HEPTHUIO;

3) npeBpameHns aTOMHBIX siAep IPH B3aMMOJCHCTBHU UX C 3JIEMEHTAPHBIMH YaCTHUIIAMH WIII

APYT C APYroM;



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

5) cpenu NaHHEIX ONpPECICHUI HET BEPHOTO.

29. Jlns TpoTeKaHWs YIOPaBIAEMOH SOEpPHOM LEMHONM peakIuyd HEeOoOXOAUMO, YTOOBI
K03(hDUIHEHT pa3MHOKEHHST HEHTPOHOB OBLI:

1) 6onbmie 1; 2) pasen 1; 3) mensie 1; 4) mensmre 10;

K03 GUIMEHT pa3MHOXKEHNUS HSUTPOHOB MOKET IIPHHUAMATH JIF000E 3HAUCHHE.

30. SlnepHble peakUy CHHTE3a JETKUX Siiep aTOMOB Ha3bIBAIOTCS TEPMOSIIEPHBIMHU, TOTOMY 4TO
OHH BO3MOXHBL:

IIPU HU3KUX TEeMIIepaTypax;

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

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

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

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

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

Jlekiuyn OLIEHMBAIOTCSA TI0 TOCEIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIACIUTH TJIABHYIO
MBICIIb.

JlaGopaTopHble 3aHATHS OLIEHHWBAIOTCS 110 CAMOCTOSATEIBHOCTH BBINOJHEHHs pabOThI,
IPaMOTHOCTH B 0()OPMJICHHUH, IPABUIBHOCTH BBITIOJIHCHUS.

CamocrosiTenpHas paboTa OLEHWBACTCS II0 KAYeCTBY M KOJMYECTBY BBINTOJHEHHBIX
JIOMAIIHUX WM KOHTPOJBHBIX paboOT, TPaMOTHOCTH B O(GOPMIICHHH, TNPABUILHOCTH
BBIITOJTHEHUS.

IIpomerxyToyHast aTTecTanys MPOBOAUTCS B (JOpPME 3aueTa U IK3aMeHa.

Jlnst monmydeHus 3a4era U dK3aMeHa CTYIEHT O4HOM (GopMbl 00yUeHHs TOJDKEH B TEUCHUE
ceMecTpa aKTHBHO IIOCEIATh JICKIMM W TPHHUMATh ydacTHE B OOCYKAEHHHM BOIIPOCOB
Kacaroluxcs N3y4aeMoil TeMbI, BBINOIHUTH U 3aIIUTHTh OTYETHI MO MIPAKTUYECKUM 3aHATHAM.

JUis momydeHms 3adeTa W 3K3aMEHa CTYAEHT 3a04HOH (OpPMBI OOY4YEHUS JOJDKCH
HanucaTh KOHTPOJBHYIO paboTy, aKTHBHO IIOCEIIaTh JICKIWM M TIPHUHUMAaTh YdJacTHe B
00CYX/IEHUH BOIIPOCOB KAaCAIOLIMXCS M3y4aeMOW TEMbI, BBIIOJHHUTH U 3ALIUTHTb OTYETHI IO
MIPAKTHYECKHUM 3aHATHSM.

Kputepuu orenku 3adera M 3K3aMEHa MOTYT OBITH ITOJY4EHBI B TECTOBOH (hopme:
KOJMYECTBO 0a/uloB WM  yHOBJIETBOPHTENIBHO, XOpOIIO, OMIMYHO. Jlus monyueHus
COOTBETCTBYIOIIECH OIICHKM Ha 3a4eTe M SK3aMCHE II0 KypCy HCIIONb3YyeTcs HaKOIWTEIbHAs
cucTeMa OalbHO-PEHTHHIOBOH paboThl CTyAeHTOB. MITOroBas OlEHKa CKIaJbIBACTCSl U3 CyMMBI
0aJJIOB MJIM OLICHOK, NMOJYYEHHBIX IO BCEM paszesiaM Kypca U CyMMbI OaJUIOB IOJIy4EHHOM Ha
3a4eTe 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
Xopo1io 71-85 %
Y 10BIETBOPUTENIEHO 51-70%
HeynosneTBopHuTenbHO Menee 51 %

OI_ICHKa «3a4YTCHO» COOTBETCTBYET KpUTCPpUSIM OLICHOK oT «OTIIUYIHO» pa(e]
«YHOOBJIETBOPHUTECIIBHO.

O1eHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLICHKH «HE YAOBIETBOPHTEIBHO.

KommaectBo 6amioB M OLEHKAa HEYJOBIETBOPHUTEIBHO, YAOBICTBOPUTEIBHO, XOPOIIO,
OTJINYHO OMPEIEIISIOTCS NPOrPaMMHBIMU CPEICTBAMH 10 KOJUYECTBY IPABUIBHBIX OTBETOB K
KOJIMYECTBY CIy4aiHO BEIOPAHHBIX BOIPOCOB.

Kpurepuu oleHHBaHNS KOMIIETCHIUH CIISIyIOLINE:

1. OTBeTsl HMMEIOT IOJHBIE peuleHHs (C NpaBHIBHBIM OTBeTOM). MX copepikaHue
CBHUJIETEILCTBYET 00 YBEPEHHBIX 3HAHMAX OOY4aloOIerocss M O €ero YMEHHH pelaTh
podecCHOHANTBHBIC 3aJa4H, OLICHUBAETCS B 5 0aJI0B (OTJIMYHO);

2. Bonee 75 % OTBETOB HMMEIOT MNOJIHBIE pEIICHUs (C NPaBWIBHBIM OTBeTOM). KX
coJiepKaHHE CBHIETEIBCTBYET O JOCTATOYHBIX 3HAHHMAX OOYy4arolIerocst U ero yMEHHH pelaTh
npodeccroHanbHble 3a1a4n — 4 Oaia (Xoporo);

3. He menee 50 % OTBETOB MMEIOT IOJIHBIE peuIeHHs (C MPaBHIBHBIM OTBETOM). Mx
COIePXKAHHUE CBHUAETENBCTBYET OO YIOBJICTBOPUTENBHBIX 3HAHHAX OOYYAaIOIIErocs M O €ro
OTpPaHMYCHHOM YMEHHH peIIaTh MpOoQecCHOHANbHBIC 3a/1a4l, COOTBETCTBYIONINE €ro Oyaymieit
kBaypuKkanuy — 3 6amia (yIoBJICTBOPUTEIHHO);

4. Menee 50 % OTBETOB MMEIOT pEIIEHUS C NMPAaBUIBHBIM OTBETOM. MX conep:kaHue
CBHJIETEIBCTBYET O CJa0bIX 3HAHMAX OOydalomerocs M O €ro He YMEHHH pelaTh
npodeccroHabHble 3a1a4ul — 2 6asa (HeyIOoBICTBOPUTEIBHO).



