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1. NEPEYEHb KOMIETEHIUA C VYKA3ZAHUEM DJTAINIOB MX

DOOPMUPOBAHUA B
MNPOTPAMMBI

MPOIECCE

OCBOEHMUs

OBPA3OBATEJIbLHOM

B pesynbrare ocBoenns OIIOII GaxanaBpuara mo HampasieHuro oOyuenus 20.03.01
TexHochepHas 6e30MaCHOCTb, yJalUiCs TODKEH OBIANETh CACAYIOIMMH KOMIICTEHIUSAMH.

Tabnuna 1.1 — TpeGoBaHus K pe3ysibTaTaM OCBOCHHS AUCIIHUILTUHBI

Ko komnerenmn

DTanbl OCBOEHUS
KOMIICTCHIHH

IlepedeHsb mIaHUPYEMBIX PE3yIBTaTOB
00yueHUst IO JUCLHUILIMHE

OK -4

Bnanenue
KOMITETCHLIHSIMHU
CaMOCOBEPIICHCTBOBAHHS
(co3nanue
HEOOXOAMMOCTH,
IOTPEOHOCTH U
CMOCOOHOCTH 00yYaThCst)

ITepBsiit aTan

3uamo: ¢busnueckue OCHOBBI,
COCTaBJISIOIINE ¢dyHmameHT
COBPEMEHHOW TEXHUKH M TEXHOJOIHH;
CBSI3b (DM3UKH C IPYrMMH HayKaMu
Ymems: TpUMEHATH M HCIIOJNB30BATh
CHelHalIbHbIE Hay4YHbIE HCTOYHUKHU
uHdopmanuu OpH  ONHUCAHUH
(u3nyeckux SBICHUI U MPOLIECCOB B
MIPaKTHYECKOU NIeSITCIIbHOCTH;
aHaIN3UPOBaTh (PUIMUCSCKHN  CMBICIT
MTOJTy4EHHBIX pe3yNbTaToB npu
CO3/IaHMU THUIOTE3 M TEOPETUUECKHX
Mo ienein

Bnaoems:  HaBBIKAMH
MBIIUIEHUS pu MIPUMEHEHHU
OCHOBHBIX METOJIOB ¢uszmko-
MaTeMaTHIECKOTO aHam3a hinics
peteHust €CTEeCTBEHHO-HAY4HBIX
3a1a4; HaBbIKaMH  00pabOTKH U
HUHTEPIPETUPOBAHUS pe3yJbTaToB
JKCIIePUMEHTA

obpazHoro

2. TMIOKA3ATEJIU U KPUTEPUHU OLIEHUBAHHMSA KOMIIETEHIIAA HA

PA3JIMYHBIX 3TAIIAX HMX ®OPMHUPOBAHHS, OIIMCAHHE MIKAJI
OHEHUBAHMA

Tabmuna 2.1 — Ilokasarenu ¥ KpPUTEPUH OINpeleNieHUs YPOBHA C(OPMUPOBAHHOCTH
KOMIETEHIUHI

Komnerenuus, | Ilnanupyem Kputepun ouenuBaHus pe3y/ibTaToB 00yYeHHs:
3Tanbl OCBOCHHSA ble 2 3 4 5
KOMIIETEHIIHH | Pe3yJbTaThbl

o0yueHust

OK -4
Bnanenue
KOMITETEHLIUSMU

CaMOCOBEPIICHCT

BOBaHHMs
(co3Hanue

HE00XOMMOCTH,

IOTPEOHOCTH
CHOCOOHOCTD
00y4aThCst)

IepBbiii yTan

u

3namo: OtcyrceTBytoT | Hemonbie CdopmupoBa | Chopmuposa
(usnyeckue | MpEACTaBICH | IPEACTABICH | HHBIC, HO | HHBIC
OCHOBBI, ust ust 0 | colepxallue | cucTeMaTuye
coctaBisron] | GU3MYECKUX | PU3UYECKUX | OT/CIIBHBIC CKHe
ne OCHOBAX, OCHOBaX, mpoOensl B | MIPEACTABIICH
(byHamMeHT COCTABJISIIOL] | COCTABJISIIONL | MIPEACTABIICH | s 0
COBPEMEHHOH | ue ne HAX 0 | pusmueckux
TEXHUKH ¥ | QyHIaMEHT (byHIamMeHT (u3MYeCKUX | OCHOBaX,
TEXHOJIOTUH; | COBPEMEHHOH | COBpeMEHHON | OCHOBaX, COCTaBJISIOL]
CBsI3b (DU3MKU | TCXHUKH M | TEXHHKH M | COCTABIISIION] | He
C  JpYIMMH | TEXHOJIOTHH; | TEXHOJOTHH; | HE (byHIaMeHT
HayKaMH CBSI3H CBSI3U (byHIamMeHT COBPEMEHHO
(uzukn ¢ | duszuku C | COBpEMEHHOH | TEXHUKH U
JIPYTHUMH JIpyrumMu TEeXHUKH ¥ | TEXHOJIOTUH;
HayKaMH HayKaMH TEXHOJIOTUH; | CBA3M
CBSI3U ¢bu3uku c
busuku C | IpyrumMu
JIpYTUMH HayKaMH
HayKaMH
Ymemo: He ymeet | B nenom | B uenoM | Chopmupona
NPUMEHATh U | IPUMEHATh M | yCHEIIHOe, yCHelIHoe, HHOE yMEHHe
HCIOJIB30BATh | UCIIOJIB30BATh | HO HE | HO MPUMEHATh 1
CIeLMaNIbHBIC | CIICLMANIBHBIC | CUCTEMATHYe | COAEpXalllee | MCIOJb30BaTh
Hay4HbIe Hay4HbIe cKoe OT/EJIbHBIE CrienuanbHble
HMCTOYHUKH HCTOYHHKH WCIOJIB30BaH | MPoOeIs HayJHBIE
undopmanuu | nHGOpMaLMKM | M€  YMEHMS | HCNOJB30BAaH | MCTOYHUKH
npu npu MPUMEHSATH He  yMeHus | HHpopMaIuK
OIIMCAHUH ONHUCaHUU CIICLMAJIbHBIC | IPUMEHSITh pu
¢usnueckux | GU3MYECKUX | HAy4dHbIE CIeLHaIbHBIE | ONMCAHUU
SBJICHUN W | ABJICHUH ¥ | HICTOYHUKH Hay4HbIC (busngIecKux
MIPOLIECCOB B | MPOLECCOB B | MH(POPMAIUHN | HICTOYHUKU SBICHUI |
NPaKTUYECKO | MPAKTUYECKO | IIPU uHGOPMALUK | IPOLIECCOB B
21 i OIMCAaHUH npu MPAKTHYECKO
JeATEeIBHOCT | JIATeIbHOCT | pU3HYECKUX | OIHMCAHUU i
u; u; ABJIEHUH ¥ | QUBHUECKUX | AESATENBHOCT
QHAIM3MPOBA | AHAIU3MPOBA | IPOLIECCOB B | ABIEHUN U | H;
Th Th MIPAKTUYECKO | MMPOIECCOB B | aHAIHM3UPOBA
¢busnveckuit | pusnueckuit | | NPaKTHYECKO | Th
CMBICIT CMBICII NEeATENBHOCT | K ¢usnueckuit
MOJYYCHHBIX | MOJYYCHHBIX | H; JESATEIBHOCT | CMBICT
pe3yibTaToOB | pe3yJabTaTOB | aHAIM3UpPOBA | H; HOJIy4EHHBIX
npu npu Th AQHAJIN3MPOBA | PE3yJIbTATOB
CO371aHUU CO3/1aHUN ¢busnueckuii | Th pu
THIIOTE3 U | TUIOTE3 U | CMBICI ¢busnueckuit | co3gaHuU
TEOPETUYECK | TEOPETUYECK | MOJTYYEHHBIX | CMBICI THIIOTE3 "
WX MOJEeNIed | X MOZened | pe3yiabTaToOB | IONY4YEHHBIX | TEOPETHUYECK
npu pe3yabTaToB | MX Mojenel
CO371aHUU pu
THIIOTE3 U | cO3MaHuA
TEOPETUYECK | THUIOTE3 u
WX MOJETIEH | TeOpeTHYecK
HX MoJeaeh




Bnaoemby: He Bnageer | B uesom | B 1ejaoM | YememHoe #u
HaBBIKAMH HaBbIKaMHU YCIEIIHOE, yCIHEIIHOe, CHCTEMaTH4e
obpazHoro o0pasHoro HO HE | HO CKoe
MBILUICHUS MBIIUICHUS cHCTeMaTH4e | coaepxkallee | MpUMEHEHHe
npu pu cKoe OT/CIIbHBIC HaBBIKOB
NPUMEHEHUH | NPUMEHEHHWH | IPUMEHEHue | ImpoOessl obpa3Horo
OCHOBHBIX OCHOBHBIX HaBBIKOB MPUMEHEHHE | MBIIUICHUS
METOJI0B METO/IOB obpa3Horo HaBBIKOB pu
¢uszuko- ¢uzuko- MBIIITICHUS obpazHoro IPUMEHEHUT
MaTeMaTH4ec | MaTeMaTH4eC | IpH MBIILICHUS OCHOBHBIX
KOI0 aHalM3a | KOr0 aHajlu3a | IPUMEHEHUH | IpU METO/I0B
JUISL PELIEeHU | JUIsl PEIICHHUs | OCHOBHBIX HNpUMEHEHUH | QU3MKO-
€CTECTBEHHO- | €CTECTBEHHO- | METOJIOB OCHOBHBIX MareMaTHiec
Hay4YHBIX Hay4YHbIX ¢busuko- METO/I0B KOro aHalln3a
3a1a4; 3aj1a4; MaremaTniec | Gpu3MKo- JUISL PEIICHUS
HaBBIKAMH HaBbIKaMU KOTO aHalu3a | MaTeMaTH4eC | €CTECTBEHHO-
00paboTku ¥ | 00pabOTKM | | UIS PEIICHHs | KOr0 aHaiW3a | HayYHBIX
HMHTEPIPETHP | MHTEPIPETHP | €CTECTBEHHO- | UL PELICHHUS | 3a/1ad;
OBaHMS OBaHMs Hay4YHBIX €CTECTBEHHO- | HaBbIKAMH
pe3yJbTaToB | pe3yJbTaToB | 3a1ad; HaY4YHbIX 00paboTKH U
9KCIEPHUMEHT | OKCIIEPUMEHT | HaBBIKAMH 3aj1a4; UHTEPIIPETUp
a a. 00paboTKM ¥ | HaBBIKAMH OBaHUs

HHTEpPIPETHP | 0OpaOOTKH U | pe3yJIbTaToB

OBaHMS UHTEPIPETUpP | HKCIIEPUMEHT

pe3yabTaToB | OBaHUS a.

IKCIIEPHUMEHT | pe3yJIbTaTOB

a.. IKCIIEPUMEHT

a.

JIUTEpaTypy, OOHAPYKMBIIEMY TBOPYECKHE CHOCOOHOCTM B IOHUMAHUH, W3JIOKEHUH U
IIPaKTUYECKOM HCIIOJIb30BAaHUN YCBOCHHBIX 3HAHUI.

5. OI_IGHKa «3a4YTCHO» COOTBETCTBYCT

«YHAOBJIETBOPUTECIIBHO.

KpUTEpUsIM  OLICHOK OT «OTJIMYHO» 10

6. OHCHKH «HE 3a4TCHO» COOTBECTCTBYCT KPUTCPHUIO OLICHKU «HECYNOBJICTBOPUTCIIBHOY.

3. TUIIOBBIE KOHTPOJIBHBIE 3AJAHUSI WM WHBIE MATEPHUAJIBI,
HEOBXO/IMUMBIE Ui OLHEHKH 3HAHHWHM, YMEHMHU, HABBIKOB M (HJIMN)
ONBbITA JEATEJbHOCTH, XAPAKTEPU3YIOIUX DTAIlIbI ®OPMHUPOBAHUA

KOMIIETEHIIMIA B
HPOI'PAMMBI

IPOLECCE

OCBOEHUA OBPA30OBATEJBHOM

Tabnuua 3.1 — TunoBble KOHTPOJIbHBIC 33JaHHsI COOTHECEHHBIC C MHIMKATOPAMH JTOCTIHIKCHHUS

KOMIIETEHIINI

I/IHHI/IKaTop JOCTHXXCHHUA KOMIICTCHIIUN

NeNe  zamanmii  (BompocoB, OWIIETOB,
TECTOB W Tp.) AJsI OIEHKH pPe3yIbTaTOB
00y4eHUs o COOTHECEHHOMY
HMHIUKATOPY JOCTHXKSHHUS] KOMITETSHITHH

OIIK-1.1: JleMoHCTpUpYET 3HAHHE OCHOBHBIX
3aKOHOB MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX u
oOrienpodeccnoHanbHbIX JMCLIMILINH,
HEOOXOMMBIX JJIs PELICHHS] TUIOBBIX 33/1a4 B
obJiacTi arpoOUHKECHEPUH

Mexanuka: Bonpocsl — 6,9,12,21,25,26
TepMoanHamMuKa ¥ MOJIeKyispHas Qu3nka:
Bonpocs — 2-5,10,13,21

DJIEKTPOMAarHeTu3M: BOIPOCHI: BOMNPOCHI —
1,14,15,21,22

DJIEKTPOMArHUTHBIC _KOJICOAHWA W BOJIHBI:
Bonpocsl — 1,12

Onruka: Bonpocs! — 2,14,15,19

OrnrcaHue IKabl OLICHUBAHUA:

OIIK-1.2: Hcnomp3yer 3HaHHMS OCHOBHBIX
3aKOHOB MAaTeMaTUYECKUX U E€CTECTBEHHBIX
HayK IJIi DPCEIICHHMS CTaHAApTHBIX 3ajad B
arpoMHKEHEpHU

Mexanuka: 3agauu — 2,5-8,11,12
TepMoauHaMKKa W MOJeKylspHas (hu3uKa:
3amaud — 1, 5,6,7
DnexTpomarsHerusm: 3agaqn — 1 —3, 10 — 13
DJIEKTPOMAarHUTHBIC KOJeOaH!s 1 BOJIHBIL:
3ajaud — 5,9,16 — 19

1. OneHka «HEy/OBJIECTBOPHUTEIBHO» CTaBUTCS CTYJCHTY, HE OBJIAJICBIIEMY HU OIHUM H3
JJIEMEHTOB KOMIIETCHIIHH, T.€. 00HAPYKUBIIEMY CYLICCTBEHHBIC MPOOETbl B 3HAHUU OCHOBHOTO
MIPOrPaMMHOI0 MaTepHana 10 AWCLMIUIMHE, JONYCTHUBIIEMY IMPHHIMIHNAIBHBIC OMMOKH IpH
MIPUMEHEHUN TEOPETHYECKUX 3HAHUI, KOTOPhIC HE MO3BOJISIIOT €My MPOJODKUTh O0yUeHHE WITH
MPUCTYNUTh K MPAKTHYECKOW [JESTeIbHOCTH 0€3 [ONOJHUTENbHONW MOATOTOBKU MO JaHHOM
JIACIUILITUHE.

2. OueHKa «yAOBJICTBOPUTEIBHO)» CTaBUTCS CTYACHTY, OBJAJCBLIEMY ODJICMEHTAMH
KOMIIETCHIIUN «3HATb», T.€. NPOSBUBIIEMY 3HAHUS OCHOBHOTO INPOTPAMMHOIO MaTepuaia II0
JUCHUIUIMHE B OO0BEeMe, HEOOXOAMMOM [UIfi IOCJIEIYIOIET0 OOY4eHHs M IpeICTOSIIeH
MPaKTHYECKON JEATENbHOCTH, 3HAKOMOMY C OCHOBHOM pEKOMEHIOBAaHHOH JIUTEpaTypoii,
JIONyCTHBIIEMY HETOYHOCTHM B OTBET€ HA DJK3aMEHE, HO B OCHOBHOM OOJajarouiemMy
HEOOXOMMBIMH 3HAHUSIMH JJIsl UX YCTPAHEHHUs IPH KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OueHKa «XOpOLIOY» CTABUTCS CTYACHTY, OBJAJCBIIEMY O3JEMEHTAMH KOMICTCHIIUH
«3HATB» U «YMETh», IPOSIBUBIIEMY IIOJHOE 3HAHUE IPOrPaMMHOIO MaTepHaia 10 AUCIUILUINHE,
OCBOHMBLIEMY OCHOBHYIO PEKOMEHIIOBAHHYIO JIUTEPaTypy, OOHApy>XHBLIEMY CTaOMIbHBII
XapakTep 3HAaHMH M YMEHHH M CIOCOOHOMY K HX CaMOCTOSITCIBHOMY IPUMEHEHHIO U
0OHOBJIEHHIO B XO/I€ TIOCIIETYIOIIEro 00y4YEeHUs U IPAKTUUECKOH N TeILHOCTH.

4. OueHKa «OTJIHYHO» CTaBHUTCS CTYJICHTY, OBJAJCBLIEMY 3JIEMEHTAMH KOMIICTCHIIUU
«3HATBY», «YMETb» M «BIAJEThY», IPOSBUBIIEMY BCECTOPOHHHE M TIJYyOOKHE 3HAHUS
IIPOrpaMMHOI0 MaTepHayla IO UCLHUILIMHE, OCBOMBIIEMY OCHOBHYIO U IOIOJIHHTEIHHYIO

OnTuka: 3amaun — 1,2,4,7, 8

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

3.2. Bonpoch! JJ11 CAMOKOHTPOJISI U NOArOTOBKH K POMEKYTOYHOMY KOHTPOIIO

1. MEXAHUKA (1 kypc, 2 cemecTp)

1. ®usnka u ee CBsI3b C APYTUMHU CICIHAIBHOCTSIMH.

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

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

4. BpamatenpHoe IBHXKEHHE. YTJOBas CKOPOCTb M YIJIOBoe YyckopeHue. CBs3b MexIy
JIUHEHHBIMA U YTJIOBBIMHU BEITMYMHAMU.

5. Kunematuxka tBepnoro tena. JluHaMuka noctynareiabHoro asmwxenus. Cuna. Macca.
6. 3axonsl HeproToHa.

7. 3aMKHyTasg MEXaHUYECKas CHCTeMa. 3aKOH COXPAaHEHUs UMITYJIbCa.

8. Ientp macc.

9. JluHaMuKa BpalIaTeIbHOTO ABMXXECHUS. MOMEHT CHIIBI.

10. Mowment unepuuu. Teopema Il telinepa.
11. MomeHT ummybca.




12. OcHoBHOE ypaBHEHHE AMHAMHUKHU BPAIIATEIbHOIO IBMKEHHS. 3aKOH COXPAaHEHUS MOMEHTa
HMITyJIbCa.

13. I'maBHBIC OCH MOMEHTa HHepIU. [ mpocko.

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

15. Kunernueckas sHeprus.

16. Teopema 0 KHHETHYECKOH YHEPTUU.

17. Teopema Kenura.

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

19. TorenuunanbHas sHeprust 1eHOPMHUPOBAHHON MPYKUHBIL.

20. I'paBuTanMOHHAs OTEHIMAIBHAS SHEPTHS.

21. 3aKkoH COXpaHEHHs] MEXaHUYECKOIl dJHEPTHHU.

22. Ilpunuun otHocutensHoctd ['amunest. IIpeoOpazoBanust 'ammnes. Popmyna CIOXEHUs
CKOpOCTEN. Y CKOpEHHE.

23. IocTtynatel crneuuanbHOW TEOPUM  OTHOCHUTENbHOCTH. IIpeoOpasoBanus JlopeHua.
CrenctBus npeobpasoBanus Jlopenua.

24. DaeMeHTbI peATUBUCTCKOM TUHAMUKU. B3auMocBs3bp MeX Iy sHEpTueil 1 Maccoil.

25. 3akoH BcemupHoro Tsarorenus. Bec. HeBecomocTs.

26. 3axonsl Kerutepa.

27. HckyccTBeHHbIe cyTHUKH 3emiu. Kocmuueckue ckopocTu.

28. PeaxTtuBHOE qBMKEHUE. YpaBHEeHHE Melepckoro.

29. 3agaun LlponkoBckoro.

30. AOcComOTHO yrnpyroe U abCOJIOTHO HEYIIPYroe CTOJIKHOBEHHSI.

31. Cuna tpenus. Tpenue nokos. TpeHue ckonbxeHue

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

1. OcHoBsl Monekynsipuoit pusuku. Atom. Temnepatypa.

2. Wpeanwbublit ra3. 3axonsl boitna-Mapuorra, [Ieif-JIioccaka, Ilapns. YpaBHeHue
Menneneesa — Knaneiipona.

OcCHOBHbIE ypaBHEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUH.

®duznueckuii cMbic TemnepaTypsl. Uncno ABoraznpo. 3akoH JlanbsToHa.

PaBHOMepHOE pacnpesiesieHue SHEPTUHM 10 CTEMNEHsAM CBOOOIbI MOJEKYJL.

BHyTpeHHss SHEPIUsl CUCTEMBI.

IMpoueccel nepenoca: auddys3us, BHyTpeHHEE TPEHHE, TEILIONPOBOAHOCTb.

. Cratuctuueckue 3akoHbl. PacmpezneneHne MojeKya MO CKOPOCTSM. 3aKOH pachpeneneHus
Makcaenna.

9. WMsmepenue ckopocreit Mosekyin. Onsit LlTepHa.

10. 3axon pacnpenenenust bonpumana. Yucno Aporajpo. 3akoH pachpeneneHus Makcsea-
Bosabimana.

11. Bapomerpuueckas ¢popmyJa.

12. Inuna cBobomHOro npobdera momnekyn. Kosdduuuents: nuddy3uu, BHyTpEHHETO TPEHUS,
TENJIONPOBOTHOCTH.

13. Temno u pabora. 1 3aKOH TEPMOJIHMHAMHKH.

14. Pabora pacumpenus rasa.

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

16. M3orepmuueckuii npouecc.

17. AnnaGaruyeckuit nmpouecc. YpasHenue Ilyaccona.

18. Tlonutnueckue nporuecc.

19. PaBHOBecHbIE U HEpAaBHOBECHBIE MpoLecchl. OOpaTHMBble U HEOOPATUMBIE IPOLIECCHI.

20. KpyroBsle npoueccsl.

21. Huxn Kapno. KII/] nukna Kapno.

22. JlBurareib BHYTPEHHEro cropanus. XoloauibHuKH. HarpepaTenbHble HACOCHL.

PN v AW

23. 1l 3aKOH TEPMOIUHAMUKH.

24. DHTpOIHS U TePMOJAMHAMUYECKast BEPOSATHOCTb.

25. BplunciaeHne SHTPONUH AT PA3IIMYHbIX IIPOIIECCOB.

26. PeanbHblii rassl.

27. Teopernueckue U30TEPMbI PEATBHOIO ra3a.

28. DKcneprMEHTalbHbIE H30TEPMbl pPEaJbHOTO ras3a. [lepechlieHHBI map W meperperas
JKUIKOCTD.

29. BHyTpeHHss 3HEpIus peajJbHOro rasa.

30. Dddexr Jxoynsa-Tomcona. CxxmxeHue rasa.

3. 9JIEKTPUYECTBO U MATHETU3M (2 kypc, 1 cemectp)

1. Onexrpuueckuii 3apsa. CoiicTa 3apsanoB. 3akoH KynoHna.

2. HanpspkeHHOCTh 3JIEKTPUYECKOrO TMMOoJst (TOYCYHBIH 3apsil, NPOBOJHHK, OECKOHEYHas
IUIOCKOCTS, cepa). [IpHHIMI CYepHo3ULUH TEKTPHISCKHX HOJICH.

3. Ilorok Bexropa snexTpuueckoii nuayknun. Teopema Octporpanckoro-Iaycca.

4. Palota, coBepiiaemasi Ipy HEPEMEIICHUH IEKTPUUECKOTO 3apsia B DIEKTPOCTATHYECKOM
nosie. [ToTeHnnan 31eKTpocTaTH4ecKOro MmoJs.

5. CB#3b MEX/y MOTEHIMAIOM H HANPSXKEHHOCTHIO. DKBUIIOTCHIINAIBHBIC TIOBEPXHOCTH.

6. HneanbHble NPOBOAHUKH B IIEKTPUUIECKOM IOJIE. DIIEKTPUUYECKas 3aluTa.

7. Dnexkrpudeckas eMKOCTb  yEIWHEHHOro mpoBopHuka. Konnencatopel.  Emxocts
KOHJICHCAaTOPOB.

8. DHeprusi 3apsHKEHHOTO NPOBOJHMKA M DHEPrusi KoHaeHcaTopa. I[ImoTHOCTe dHepruu
IEKTPUUECKOTO MOJIA.

9. JludnmexTpuku B oyeKkTpuueckoM moje. IlodsipHple W HEMOJSpHBIE AUIIEKTPHKH.
[Monstpu3anust TUIIEKTPHKOB.

10. CBoGonHble M cBsA3aHHbBIE 3apsAabl. OTHOCHTENbHAS IUAIEKTPUUYECKAs NPOHHUIAEMOCTh H
JIUBJIEKTPUYECKast BOCHPUMMYHUBOCTD BEIIECTBA. DJIEKTPETHI.

11. Cernerosnekrpuku.  Ilbe3odnexTpudeckuii  dhdexr. DHeprus  MoISPU30BAHHOTO
JIUDJIEKTPUKA.

12. Dnexrpuueckuii Tok. Cuna Toka. [I10THOCTH TOKA.

13. YcnoBus cymecrsoBanust Toka. Croponnue cuibl. 9/1C HCTOUHHMKA TOKA.

14. OO606ieHHsIit 3akoH OMma [uist yuactka nenu. 3akoH Oma it yuactka uenu. 3akon Oma st
3aMKHYTOH LIETIH.

15. 3axon Oma B nuddeperunansuoil popme. 3akon Jxoyna-Jlenna. 3akon xoynsa-JIenna B
nuddepenmaibHoi Gopme.

16. Passersnennsle uenu. Ilpasuna Kupxroda.

17. KoHTakTHast pa3HOCTb NOTEHIMAIOB. TepmoanekTpuueckue spiaerns. Tepmo D/1C.

18. 3akonsl anexrponusa Papanest. DneKkTpuuecKas IPOBOIUMOCTD KHUIKOCTEH.

19. DrexrpompoBonHoCTs ra3zoB. HecamocTosiTenbHbI ra3oBbiil paspsa. CaMoCTOSTENbHBIN
ra30BbIi pa3ps.

20. MaruauTHOe none. JINHUKM MarHUTHOW MHIYKIWN.

21. 3akoH Ammepa.

22. MarHuTHOe 1oJje IIOCTOSTHHOTO ToKa. 3akoH bro-Casapa-Jlamnaca.

23. MarauTHOe 1oJIe PSIMOJIMHEITHOTO IIPOBOIHUKA C TOKOM, KPYrOBOTO TOKA, COJICHOHMIA.

24. Cuna B3auMOJEHCTBUS IBYX NPSIMOIMHEHHBIX IPOBOJHUKOB C TOKOM.

25. 3aKOH HOJHOTO TOKA.

26. Paborta, coBepiraemasi Ipu NepeMEIeHUH ITPOBOAHUKA C TOKOM B MArHUTHOM IIOJIE.

27. JIBrxeHue 3apsHKEHHBIX YacTHLl B MarHUTHOM moje. Cuna Jlopenna.

28. Doddexr Xomna.

4. 9JIEKTPOMATI'HETU3M. KOJIEBAHUS U BOJIHBI (2 kypc, 1 cemecTp).
1. DnexrpoMarHuTHas UHAYKIHS.



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

3. JSIBneHWE CaMOMHIYKIUHU.

4. Toxk B 1eny Ipu €€ 3aMbIKaHUH M Pa3MBbIKAaHUH.

5. Bgaumnas unaykuus. Tpancdopmarop.

6. DHeprus MarHUTHOTO ITOJIS JIEKTPUUECKOTO TOKA.

7.  MarHuTHble MOMEHTHI 3JIEKTPOHOB ¥ aTOMOB. ATOM B MarHUTHOM Tione. Teopema Jlapmopa.
8. JlmamMarHeTMKU B OAHOPOJHOM MAarHUTHOM IIOJIE.

9. IlapamarHeTHKH B OJTHOPOJHOM MarHUTHOM IIOJIE.

10. MarnuTHOE 1oJje B BELIECTBE.

11. deppomarHeTusm.

12. YpaBHeHus Maxkcpesuia.

13. I'apmoHunyeckue KonedaTelabHbIC NBIKCHUE (yrpyras OpyXuHa, (U3UYECKU MasTHHUK,
MaTeMaTH4eCKUil MasTHUK).

14. CrnoxeHre rapMOHMYECKUX KOJIEOAHU, HATIPABICHHBIX BIOJIb OJHON MPSIMOH.

15. CnoxeHre B3aMHO MEPIICHIUKYIISIPHBIX KOJICOaHHH.

16. 3artyxatomue KoseOaHuUsI.

17. BolHyX/IeHHBIC KOJeOaHUsI.

18. KosnebaTenbHbIi KOHTYP.

19. Hesaryxaromue 31€KTpOMarHuTHbIE KoeOaHusl.

20. 3aryxaromiue IeKTPOMarHuTHhIE KoJieOaHusl.

21. BpIHYX/ICHHBIC 3JICKTPOMArHUTHBIC KOJIEOaHUs

22. BosmHoBBIE Tponeccsl B ympyroi cpene. IlpononbHble U monepednsie BoaHbI. CKOpOCTh
pactpoCTpaHEHHUs YIPYrux BOJH.

23. YpaBHeHue Oerymeil BonHbl. DHeprus BoiHbl. JuddepeHunansnoe ypaBHEHHE BOTHOBOTO
JIBHIKCHHSI.

24. DnekTpoMarHuTHbBIE BOJIHBEL. HekoTophie CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

25. W3nyueHne 31eKTPOMarHUTHBIX BOJH.

26. Ilkana 31eKTPOMAarHUTHBIX BOJIH.

5. OIITUKA.(2 xype, 2 cemecTp)

1. BonHoBas 1 KBaHTOBasi TEOPHS CBETA.

2. 3akoHBl OTpakeHUS M HpenomiieHus cBera. 3akoH CHemmyca. [lomHoe BHyTpeHHee
OTpa’KeHHUE CBETA.

I'eomerpuyeckas onTuka.

Onruyeckue npubopsl: pepakToMeTp, BOJIOKOHHAS ONTHKA, CTEKIISIHHAS IIPU3MA.

Tonkue nuH3bl. MUKpOCKOIL.

HnTepdepennuns cera. MHTephepeHiuys cBeTa i KOTepeHTHOCTb.

. Cmocobbl HaOmozmeHuss wuHTepdepeHIMU cBeTa: ombIT lOHra, Ousepkama @peHens,
ounpuszma Openens.

8. HHarepdepeHiys cBeTa B TOHKHX IJICHKAX.

9. Hntepdepomerpsl. [IpocBeTiICHHE ONTHKH.

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

11. Merox 30u @penens.

12. Jludpakunonnas pemerka. Judpakuus peHTTéHOBCKUX Tydell.

13. TousTre o rojorpaduu.

14. Tlonspu3zauus ceera. EcrecTBeHHBII 1 NONApU30BaHHBIN cBET. 3aKoH Maoca.

15. Tlonspuzauus npu OTpaxKeHUH U mpenomieHnu. 3akoH bprocrepa.

16. Ilonsipuzaiust  mpu  JBOWHOM nydyenpenomiieHus.  MIckyccTBeHHOE — [1BOMHOE
JIy4enpeoMIIeHHUE.

17. Bpauienue miockocTy nojsipusanuu. EcrecTBeHHOE BpallieHHe.

18. ucnepcus cBera. HopmanpHast 1 aHOMaJIbHAs! TUCTIEPCHUH.

19. Tlornomenue ceera. 3akoH byrepa-Jlam6epra. 3akon byrepa-Jlam6epra-beepa.

No e w

20. Paccesnue cera. 3akoH Panes.
21. Ckopocts cBeta. OnbIT @u3o. OnbiT MalikenbcoHa.

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

1. TemnoBoe u3nmydeHne. AGCOMIOTHO YepHOe Teno. 3akoHbl Kupxroda, Credana-bonpumana
n Buna. Ontuueckas nupomerpust.

2. ®opwmyna Panes-Ixunca. ®opmyna Buna. 'unoresa ceeroBbix kBanToB. ®opmyna [Inanka.
3. ®oroaddexr. OcHoBHEIE 3aK0HBI PoTod(dexra. YpaBHeHue DitHmTeHA. POTOIEMEHTH U
UX MPUMCHEHHE.

4. Wwmnynec ¢orona. [laBnenue ceera. dpdexkr Komnrona. Onbit bore.

5. Cnexrtpsl aTOMOB BoJ0opoAa. JIuneifuaTsle, monocarsle, CIUIOMHBIE CIIEKTPBI.

6. Mopenu crpoenus atoma. Onbitel Pesepdopaa. [Toctynarsr Bopa. O0bsicHeHHE CHEKTPOB
aToMa BOJOpOJa.

7. KopmyckynspHo-BolHOBass — mpupoja  cBera.  KopmyckynspHo-BOMHOBas — HpHpoja
MartepuanbHbIX yactull. Boansl ne bpoitns. Jnuna Bonusl ae bpoins.

8. VYpasuenne llpeaunrepa. CTaTuCTHUECKOE TOJIKOBaHUE BOJIH Jie bpoiins.

9. CooTHolIeHue HeonpeneneHHocTel [ erizeHoepra.

10. MukpouacTuiia B  OAZHOMEpPHOW MOTeHUUAIbHOW  sime. KBaHTOBaHWME  dHEpruu
MUKpPOYaCTHUIIBIL.

11. Atom Bogopoaa. KBantoBsle uncna no teopuu Illpeaunrepa.

12. Cnun anekrpona. [Ipunnun 3anpera [aynu.

13. Onucanue COCTOSHMS aTOMOB C IOMOLIBIO KBAHTOBBIX uucen. Ilepumoamueckas cucrema
3JIeMeHTOB MeHieeena.

14. Mopenu kBaHTOBO# (hH3UKH TBEpAOro Tena. TUIbI KPHCTAIIMYECKUX PELIETOK.

15. Ilonsrue o ¢ononax. TemnoemkocTs kKpucTauioB. 3akoH Jlrononra u Iltu. TemnoeMkocTs
KPHCTaJUIOB MPU HU3KUX U BBICOKUX TEMIIEpaTypax.

16. DneMeHTbl, 30HHON TeopuH. DHEpreTUuecKue 30Hbl B KpUcTaille. BanentHas, 3anpemieHHas
1 cBOOOJIHBIE 30HBI B KPUCTAJLIE.

17. 3anonHeHue 30HHBIX YPOBHEH B METaJUIaX, MOJYMPOBOJAHUKAX U JUIJIEKTPUKAX MPH Pa3HBIX
TeMIIepaTypax.

18. KoHTakTHast pa3HOCTh MOTEHIIMAJIOB. Y CIIEXH COBPEMEHHOM MOIYIPOBOIHIUKOBOI TEXHUKHU.
19. TloHsTHE O COOCTBEHHOMN M NPUMECHON MPOBOAMMOCTH IOJIYIIPOBOAHHKOB.

20. CocraB U CTpOeHHE aTOMHOrO sipa. Hykinonsl, 3apsa, pasmMep M Macca aTOMHOIO sipa.
MaccoBoe u 3apsigoBoe uucina. [Ipupoaa simepHbix cuit. Jedekt Macchl u SHeprust CBsI3H saep.
21. PagnoaktuBHOCT. Buapl paguoakTuBHOrO pacmnana U usinydeHuid (o —, f—,y — M3MEHEHUS
aToMHOTO spa). [TocTostHAAs 1 epuox moxypacnaja.

22. SlnepHble peakMH MU 3aKOHBI coxpaHeHus. Peakuus nenenus siapa. Llenmnas peaxims
nenenus. [onsaTue o saepHOi 3HEpreTHKe.

23. Peaxums cuHTe3a aTOMHbIX sizep. [IpoGiemMa ympaBisieMbIX TEPMOSICPHBIX PEAKIHIA.

24. DneMeHTapHbIE YaCTHIBI U UX KiacCu(UKALIUS.

3.3. BapuanTsl 32124 1J151 HHAUBUAYAJIBHOIO 32IaHUSI U CAMOCTOSITEILHOM PadoThI

1. MEXAHUKA (1 kypc, 2 cemecTp)

1. 3aBucuMOCTh MpPOHAEHHOr0 TEIOM IyTH S OT BpeMeHH t pgaércd ypaBHEHHEM
S=A+Bt+Ct*, tne A=3m, B=2wm/c u C=1m/c*. Haiitn cpenree yckopeHue Tenma 3a
IIEPBYIO, BTOPYIO, TPETHIO CEKYH/IBI €TO JIBU)KEHHUSI.

2. Kamens OpouieH B ropu3oHTaibHOM HampasieHud. Yepes 0,5 ¢ mocie Havana JBIKCHUS
YHCIEHHOE 3HAUYCHHUE CKOPOCTH KaMHs cTaio B 1,5 pas3a OoJblie ero Ha4anbHONH CKOPOCTH.
Haiitn HauaneHyt0 ckopocTh KaMHsl. COIPOTHBIICHUE BO3/lyXa HE YYUTHIBATb.
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10.

11.

12.

13.

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

Komneco pamumycom R =0.1M Bpamaercs Tak, 4TO 3aBUCHMOCTH yIJla IIOBOPOTA pajiyca OT
BPEMEHHU JAETCsl ypaBHEHUEM ¢ = A+ Bt + Cr’,rne B=2 pa/cu C= lpaL[/c3 Jns Touek,
Jexalux Ha o00one Kojeca, HaWTH uepe3 2¢ IOCIe Hayana JBHXKEHMS CIEIyloline
BEIMYMHBL: |)yrIoByI0O CKOpOCTh, 2) JHMHEHHYIO CKOpPOCTb, 3) YIJIOBOE ycKopeHwme, 4)
TaHTeHIMAJILHOE YCKOPEHNUE, 5) HOPMaIbHOE YCKOPEHHE.

Teno maccoii 0,5 Kr IBHKETCS NPIMOJIMHEHHO, IPUYEM 3aBUCHUMOCTb NPOMICHHOTO TEIOM
nyr S or BpeMenu { naércs ypasHenuem S=A—Bt+Ct*—Df, rne C=5m/c’ u
D =1w/c’. Haiitn BEJIMUMHY CHJIBI, JEHCTBYIOLIEH Ha TeNO B KOHLE NEPBOM CEKyHIIbI
JIBIDKEHHSI.

Teno Becom 49 H ynapsiercst o HemoABMKHOE Teno Maccoi 25 kr. Kunernueckast sHeprust
CHCTEMBI ITHUX IBYX Tell HEMOCPEACTBEHHO Iocie yaapa crtana paBHa 5Jk. Cuurtas ymap
LEHTPAIBHBIM U HEYIIPYTHM, HAUTH KMHETHYECKYIO SHEPTHIO TIEPBOT0 Tela A0 yaapa.
Haiitu paboTy, KOTOpPYK HaJ0 COBEpIINTb, YTOObI CKaTh NpyxuHy Ha 20 cM, eciu
M3BECTHO, YTO CWJIAa INIPONOPIHOHAIbHA nAedopmanuu U mox neiictueM cuisl B 29,4H
IIpY>KHHA CKMMaeTcs Ha 1cM.

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

Ha 6apaban paguycom R=0,5M HaMmoTaH mIHYp, K KOHIy KOTOpOro npussi3as rpy3 P;= 98 H.
Haiitn MomeHT mHeprmn Gapab®aHa, €CIIM M3BECTHO, YTO IPy3 OIMYCKAETCs C YCKOPEHHEM
a=2,04 m/c’.

Mennsliii map paauycom R =10 cM Bpaiaercsi co CKOPOCTBIO, COOTBETCTBYIOLIEH V =2 00/c,
BOKPYI OCH, Hpoxopsiieid uepe3 ero uneHtp. Kakyro paboTy Hajo COBEpLIMTb, YTOOBI
YBEIHYUTH YIIIOBYIO CKOPOCTh BPALICHUS I1apa BABOE?

MaxoBoe KoJIecO HaYMHAET BPaIlaThCs C TIOCTOSHHBIM YIJIOBBIM ycKopeHueM & = 0.5 paﬂ/c2
u 4epes f, =15¢ mocne Hayana JABUKEHHS NPUOOPETAET MOMEHT KOJIMYECTBA JBUKCHUS,

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

HauaJa BpalieHusl.
OnHOpPOIHBIH CTEpKEHb COBEPLIAET Majble KoueOaHUs B BEPTUKAIBHOH MIOCKOCTH OKOJIO
TOPU30HTANIBHOM OCH, MPOXOJslleil yepe3 ero BepxHuil koHeu. J[nuHa crepxus ¢ =0.5m.
Haiitn nepuon kone6aHus CTEPHKHS.

OO6py4 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)

1.

2.
3.

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

HaiiTi mioTHOCTH BOIOpOIa IPH TEMIIepaType 15°C u naBnennn B 730 MM pT.CT.

HaifTi 9nCIO MOJEKYN BOZOpOIA B leM’, ecni aBieHme paBHO 200MM PT.CT., a CPEIHAL
KBaJpaTH4Hasi CKOPOCTb €ro MOJICKYJI P JaHHBIX yCIOBHAX paBHa 2400 m/c.

Uemy paBHa HEprus TEIIOBOro ABKeHHs 20 I KUCIOpoAa MpH TeMIepaType 10°C? Kakas
4acTh 3TOI SHEPTrUH MPUXOJUTCS HA JOJIO IOCTYNATEIbHOTrO JBIDKCHUS M Kakas 4acTh Ha
JI0JIIO BpalaTeIbHOro?

Heo6xomumo cxath 107M° Bosmyxa 10 06béMa B 2-107°M°. Kak BBIrofHEE €ro CKMMATH:
anuabaTHYeCKn MM N30TEPMUIECKU?

WneanbHas TteruoBas MammHa paboraer no uukny Kapuo. Ilpu stom 80% Tteruia,
[IOJIy9aeMoOro OT HarpeBareist, nepenaércs XoJoawiabHUKY. KommdecTBo —Tema,

11

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

WneanpHas xonmoquibHas MalluHa, paboTaromas mo obparHomy numkiny Kapro, nepenaer
TEIJIO OT XOJIOAWJIbHHKA C BOJOW IpU TeMIeparype 0°C KUMATUIBHUKY C BOAOH mpH
TeMnepaTypelOOOC. Kakoe xomm4ecTBO BOIBI HYXKHO 3aMOPO3HUThH B XOJIOJMIBHUKE, YTOOBI
MPeBpaTHTh B napl Kr BOJbI B KUITTUIIBHUKE?

Haiitu wW3MeHeHus 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] SHTPOMUK NpPU M300apudyecKkoM paciupennu 8 r reius 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) peaibHbIN.

3. QJIEKTPUYECTBO (2 kypc, 1 cemectp)

L.

2.

10.

12.

Bo ckonpko pa3 cmia HBIOTOHOBCKOTO INPHUTSDKEHHS MEXIY ABYMSI IPOTOHAMH MEHBINE
CHJIBI UX KYJIOHOBCKOT'O OTTJKHUBaHUA? 3apsia NPOTOHA YMCICHHO PABEH 3apsy dJIEKTPOHA.
JIBa OIMHAKOBBIX METAJUIMYECKUX 3apsDKEHHBIX miapuka BecoM 1,96 H xaxnpii HaxomuTes
Ha HEKOTOPOM PACCTOSIHUM APYT OT Apyra. Haiitu 3apsy mapukoB, eciy M3BECTHO, YTO HA
9TOM PACCTOSIHMM HX JJIEKTPOCTATHYECKas SHEPIUsl B MUJUIMOH pa3 OoJblle MX B3aUMHON
IpaBUTAllMOHHOMN SHEPTHH.

PaccTosnue Mmexay AByMs TOYEUHBIMHU 3apslaMHu ¢, =75-10°Kn u 9, =-14.7-10°Kn

paBHO 5 cMm. HaiiTu HampspKEHHOCTb SJIEKTPUYECKOTO IOJIS B TOYKE, HaxXoJslieiics Ha
PaccTOSHUU 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 HIOHA CUUTATh TOYEHUHBIM.

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

Ha kakoe paccTOSIHHE MOTYT COIM3HTBCS [jBa BJIEKTPOHA, €CIHM OHU JIBIDKYTCS HABCTPEUy
JIPYT IPYTy C OTHOCUTENBHOM CKOPOCTHIO, paBHOM 10° cM/cex?

Kakas cosepuiaercs paboTa Npu MepeHeceHMH TodyeuHoro 3apsga B 2-10°Kn w3
0ECKOHEYHOCTH B TOUKY, HAaXOJAIIYIOCS Ha PAcCTOSIHMM | CM OT MOBEPXHOCTH Iapa
pazuycoM | cM ¢ TOBEPXHOCTHOI MIOTHOCTBIO 3apsiaa o =107 Ki/cm??

ONEeKTPOH BJIETAeT B IUIOCKUI TOPU30HTAIbHBIN KOHAEHCATOP MapajlieIbHO ero IMIACTHHAM
CO CKOPOCTBIO 1),(:107 m/cek. HanpsbkenHocts monst B konaencarope £ =100 B/cm, amuHa
KOHZeHcaTopa 1=5 c¢M. HaiiTi BenMYnHYy M HampaBleHHE CKOPOCTH JJIEKTPOHA IIPU BbLIETE
€ro 13 KOH/ICHCAaTopa.

Haiitu emxocts 3emMHoro mapa. Pamumyc 3emHoro mapa mpussaTth paBHeiM 6400 xm. Ha
CKOIIBKO M3MEHHTCS IIOTCHIHAJl 3€MHOr0 INapa, €CIH €My COOONIUTH KOJHYECTBO
JMeKTpUUecTBa, paBHoe 1 Kn?

Karymka wu3 wmenHoii mpoBojoku wumeer comnpotuBieHne R=10.80M. Bec wMenHoit
mpoBonoku paBeH P =334 H. Ckombko METPOB NPOBOJOKM M KAaKOro aMamerpa
d HaMOTaHO Ha KaTyuke?

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

10 Owm. Tlocne mpomyckaHHs TOKa COMPOTHBIIEHHE OOMOTKH crtayno 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 conpotusienue 0,5 Om. Ompenenuts najaeHue
MOTEHIIMANa BHYTPH O3JeMeHTa npu cuie Toka B mend 0,25 A. Haiitu BHeuinee
CONPOTHBIICHUE LICTIH TIPH ITHX YCIOBHSX.
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13.

14.

15.

16.

17.

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

OnexTpudeckuil yallHUK uMeer aBe oOMoTkM. Ilpu BKIIIOUEHHM OZHOM M3 HHMX Boja B
YyallHUKe 3aKUIUT Yepe3 15 MuH, npu BKIOUYEHHH Apyroi — yepes 30 muH. Uepes cKonbko
BpPEMCHHM 3aKHUITUT BOJa B YalHHKE, €CJIM BKIKOYHTH 00e 00MOTKH: 1) mocnenoBaTensHo, 2)
napasiensHo?

Kakoe KonuuecTBO »IeKTPHYECKOil SHEPruy Halo M3PAacXOa0BaTh, YTOOBI IPH JIEKTPOIIN3E
pactBopa AgNO, Bbinenunocs 500 Mr cepeOpa? Pa3sHOCTb NOTEHIMANOB Ha 3JIEKTPOIAX
paBHa 4 B.

[Tnomanp Kaxa0ro 31eKTPoaa HOHU3ALUOHHOI KaMepsl 100cM’ 1 PaccTOSHUE MEKIY HUMU
6,2 cM. HaiiTu TOK HachIleHHsI B TAKOH Kamepe, €CIM U3BECTHO, YTO HOHU3aTOp 00pa3yeT B
1o execekyHHO 10° HOHOB KaskI0ro 3HaKa. IOHbI CUMTAT OHOBATEHTHBIMHU.
[Norennman nonusannu atoma renus 24,5 B. Haiitu paboty nonnsanuu.

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

1.

2.

10.

11.

Haiitn HanpsH>keHHOCTh MAarHHUTHOTO IIOJISL B TOYKE, OTCTOSIIEH Ha 2 CM OT OECKOHEYHO
JUTMHHOTO MTPOBOJIHUKA, IO KOTOPOMY T€UYET TOK B 5 A.

Haiitn HanpspkeHHOCTh MAarHUTHOTO TIOJSI B IEHTPE KPYrOBOTO IIPOBOJIOYHOT'O BHTKA
paauycoM 1 cM, o KOTOpoMy TedeT Tok | A.

JlBa mpsSMOJIMHEHHBIX JUIMHHBIX TPOBOJHMKA PACIOIOXKEHbI MAapajjIeNbHO Ha PAaCCTOSHUH
10 cm apyr ot apyra. Ilo nposoaHukam TekyT TOkH [, =1, =5A4B NPOTHBONOIOXKHBIX

HampapieHUsAX. HaliTm BenmuuHy M HampaBlIeHHE HAIpPSHKEHHOCTH MAarHUTHOTO IIOJIS B
TOYKe, HaXOIsIIelcs: Ha paccTossHUM 10 cM OT Ka)10ro MPOBOJIHUKA.

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

OOMOTKa KaTylIKH cliejlaHa U3 MpoBosioku auametpoM 0,8 MM. BUTKHM TUIOTHO mpuieraror
Zpyr K apyry. Cumuras KaTyIIKy JOCTaTOYHO JJIMHHOM, HAUTH HANpPsDKCHHOCTh MArHUTHOTO
I10JIsI BHYTPH KaTYIIKU TIPH CHJIe TOKa B | A.

B ogHOpOIHOM MarHWTHOM IOJI€, HANPSDKEHHOCTH KoToporo 1000 3, momenieHa kBaapaTHast
pamka. Ee IIOCKOCTH COCTABIAET C HATIPABIEHHEM MarHUTHOTo moms 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 mnmmHOIO B 70 CM, HOMEUICHHOMY NEPIECHANKYISIPHO
CHJIOBBIM JIMHUSIM, TeueT TOK cuioi 70 A. HaiiTu cuity, JefcTBYIOILYIO Ha IPOBOJ,.

Haiiti KMHETHYECKYI0 3HEPTHUIO IPOTOHA, IBHKYIIEroCs MO Ayre OKPYKHOCTH paguycoM 60
CM B MarHMTHOM I10JI€, HHAYKIUS KoToporo pasHa 1 Ti.

B opHOpomHOM MarHMTHOM Iojie, MHAYKUUs kotoporo pasHa 0,1 Ti, paBHOMEpHO
Bpalaercs Karylka, cocrosmas u3 100 ButkoB nposonoku. Kartymka pemaer 5 o6/cek.
[Inomane monepeyHoro ceueHus katymku 100 em>. Och BpaIlleH!s] NIEePIIeHANKYIISIPHA OCH
KaTyIIKA U HalpaBJIeHHIO MarHUTHOro nojs. Haittu makcumanenyio 3./1.C. HHAYKIMH BO
BpaIIaoIeics KaTyIIKe.

Uepes kaTyuiky, MHAYKTUBHOCTh KoTopoi paBHa 0,021 I'H, TedeT TOK, H3MEHSIOIIMICS CO
BpeMeHeM 10 3akoHy [=[sinwt, tne 1, =54, a):Zﬂ/T u T=0,02c. Haiitn
3aBUCHMOCTH OT BpeMeHu: 1) O./1.C. caMOMHYKIINK, BOSHUKAIOIEH B KaTyIIKe, 2) SHEPIUU
MarHUTHOTO MOJISL KATYILIKH.

Hanmcars ypaBHEeHHE rapMOHHYECKOTO KOJIEOATEIBHOTO IBMKEHUS C aMIUIUTYJON B 5 cM,
ectn B 1 MuH coBepmraerca 150 koneOaHuii M HadanbHas (asa KoneOaHUH paBHa 45°,
Haueptuts rpaduk 3T0ro aBHXeHus.
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12.

13.

18.

20.

Hamucarp ypaBHEHHE TFapMOHMYECKOTO KOJE0aTeNbHOrO JABMIKEHHS, €CIIM MaKCUMalbHOE
yckopeHue Touku 49,3 em/c?, repuoy KojaeOaHuil 2 ¢ U CMENICHNEe TOYKU OT ITOJIOKEHHS
paBHOBECHS B HAYaJIbHBI MOMEHT BPEMEHH 25 MM.

K npyxuHe mnojserieHa uyaiika BECOB C TMpsAMH. [Ipm 5TOoM nepuon BepTHKAIbHBIX
ronebanuii paseH 0,5 c. Ilocie Toro kak Ha YamKy BECOB MHOJOXKHIM €ie 100aBOYHBIC
THpH, NEpHOJ BEPTHUKAJIbHBIX KojebaHmii cram paBeH 0,6 c. Ha ckompko yuIMHHIIACH
MIpY>KHHA OT MpUOaBIeHHs 3TOro 100aBOYHOrO rpy3a’?

. Touxka Y4aCTBYET OJAHOBPEMCEHHO B [JBYX B3aUMHO-TIICPICHAUKYIISIPHBIX KOJIeOaHHSIX

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

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

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

. 8
. KonebarenbHbrit KOHTYp COCTOUT H3 KOHJACHCATOpa €MKOCTbIO 610 gd) U KaTylIKH,

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

. Karymka, wunnyktuBHocTs KoTOpoii L =3-10°7n, npucoenvHeHa K IJIOCKOMY

KOHJIeHCaTopy ¢ muiomazpto miactud S =100 om? u paccrostaie Mexay HUMU d = 0,1 MM.
Uemy paBHa IUAIEKTPUYECKas IPOHUIAEMOCTb CPEAbl, 3aMONHSIONEH MPOCTPAHCTBO
MEXy IUTACTUHAMH, €CTIM KOHTYP PE30HHPYET Ha BOJHY ATUHON 750 M?

O6MoTka KaTymku coctouT u3 500 BHUTKOB MEQHOTO IMPOBOAA IUIOLIAb MOMEPEYHOro
ceaenns B 1 mm’. Jlnna katymku 50 cm u ee auamerp 5 cm. Ilpu kakoil uvacrore
IIEPEMEHHOT0 TOKa MOJIHOE COIPOTHBICHUE STOH KATYIIKH BABOE OOJIBIIE €€ aKTHBHOTO
CONPOTHUBJICHUS?

. KOHZ[CHCEITOp eMKOCTBhI0 B 20 MK(b u peocCTaTt, akKTUBHOC COIPOTUBJIECHUE KOTOPOI'O PaBHO

150 OM, BKJIIOUEHBI IIOCIEI0BATENBHO B LENb NepeMeHHoro Toka yacroroit 50 I'n. Kakyio
4acTh HaNpPsDKEHUs], MPUIOKEHHOTO K ATO LIeNH, COCTaBIsIeT MaJeHne HampspkeHus: 1) Ha
KOHJICHCATOpe U 2) Ha peocrare?

B nens mepemenHoro Toka HampspkeHreM 220 B BkimoueHsl mocienoBarenbHo eMKocTh C,
aKTMBHOE CONpOTUBJIEHWE R M MHAYKTUBHOCTH L. Halitn mapenue nanpsokenus Ug,Ha

OMHYECKOM COMPOTHBIIEHHH, €CITH H3BECTHO, YTO MAJCHHE HATPSKEHUs HA KOHJEHCATOpe
U, =2U, v najenue HanpsHkeHus Ha MHAYKTuBHOCTH U, =3U,,

5. OIITUKA (2 xype, 2 cemecTp)

1.

l'opu3oHTanpHBIN JIyd CBeTa MajaeT Ha BEPTHKAJIBHO PACIIONOKEHHOE 3epKajio. 3epKaio
[IOBOPAuMBAETCSI HA Yrol 0O OKOJIO BepTHKalbHOHM ocu. Ha kakoil yron mnoBepHercs
OTpa)KeHHbIH J1y4?

Jlyu cBera magaer noa yrimom 30° Ha IUIOCKONAPALIENbHYIO CTEKISHHYIO IUIACTHHKY W
BBIXOJHT M3 Hee NapaJule]ibHO IepBOHavYaibHOMYy J1ydy. Iloka3arens npeaoMieHHs cTekia
1,5. KakoBa TounuHa d IIacTHHKH, €C/IU PACCTOSHUE MEXy JTydaMmu paBHO 1,94 cm?

Jlyu cBera majgaer moj yriioM { Ha TeJo ¢ mokaszaTesneM npesnomieHus n. Kak 10/mKHbI ObITh
CBSI3aHBI MeEXJIy co00i { M n, 4TOOBl OTPaKEHHBIH JIyd OBUI IEPIEHIUKYIAPEH K
MIPETOMIICHHOMY?

[Tokazatens mnpemomieHus crekina paseH 1,52. HaliTu mnpenenpHble YIABI HOJTHOTO
BHYTPEHHEIr0 OTpa)KeHMs Ul MOBEpXHOCTeH pasjena: 1) crekio — BO3AyX, 2) BoJa —
BO3yX, 3) CTEKJIO — BOJA.

IMoka3arenu npenomMieHus: HEKOTOPOro COPTa CTEKJa JUls KPACHOTO M (pUOJIETOBOTrO JIyuei
paBHBI cooTBeTcTBeHHO 1,51 u 1,53. Haiith npenenbHble yribl IOJHOIO BHYTPEHHETO
OTPAXXCHUs NIPH MAACHNUH 3THX JIydeil Ha TPAHMILY CTEKIO-BO3YX.
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6. Paguycel KpUBU3HBI IIOBEPXHOCTEH [BOAKOBBINYKIOH JMH3bI paBHBl R, =R, =50cMm.
INokazaTens mpenomieHus MaTepuana JUH3bI paBeH n=1,5. Haiitu onTuueckyro cuiy
JIH3BI.

7. Jluuza ¢ QoxkycHbIM paccTosiHHEeM 16 cM JaeT pe3koe H300pakeHHe MpeAMETa MPH JABYX
IIOJIOXKEHHSAX, paccTOsHUE MexIy koTopbiMu 60 cMm. Haiitu paccrostHme oT mpeaMera 1o
JKpaHa.

8. Ilnmocko-BeImyKias JHMH3a C paanycoM KpuBu3HbI 30 cM U mokasareneMm mpenomwieHus 1,5
JaeT u300pakeHHe MpeaMeTa ¢ yBelnndeHueM, paBHeiM 2. Haiitu paccrosiHue mpeaMera u
n300pakeHHs OT JIMH3EI.

9. B onerite IOHra oreBepcTus OCBELIATMCh 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 OpeHestst pacCTOsIHAE MKy MHUMBIMH H300pa)KCHUSIMUA HCTOYHHKA
cBeta ObuTO paBHO 0,5 MM, paccTosHHE OO 3KpaHa 5 M. B 3ejeHOM cBeTe MONyYHIIHCH
nHTEp(EepEeHIINOHHBIE TIOJIOCHI HAa PAacCTOSHUM SMM ApYr oT apyra. Haiftu jumHy BOJIHBI
3€JICHOTO CBETA.

11. Ha wmbuibHyto mieHky (s =1,33) mamaer Oenblii CBET NOA YIIOM 45°. IIpun kaxoit
HauMEHbBLICH TOJIIMHE IUICHKH OTpPaKCHHBIE Jy4d OYAyT OKpAIIEHBI B JKENTHIA IBET
(1=6-10" cm)?

12. PaccrosiHHe MEXay MATHIM M JABaALATh MSATHIM CBETIBIMH KosibllaMu HploTOHa paBHO 9 MM.
Pammyc xpuBu3Hbl nuH3BI 15 M. Halitu nimuHy BOJHBI MOHOXPOMATHYECKOTO CBETA,
I1a/1a10IIEeTr0 HOPMaJIbHO Ha ycTaHOBKY. HaOroieHne mpoBoANTCS B OTPaXKEHHOM CBETE.

13. BBIYUCTUTD paanychl NEPBBIX MATH 30H PpeHensi, eciu pacCTOsSHIE OT HCTOUYHUKA CBETA JI0
BOJIHOBOW MOBEPXHOCTH paBHO | M, paccTOSHHME OT BOJIHOBOM MOBEPXHOCTH OO TOYKHU
HaOJFOIeHUs Takxke paBHoO | Mu 4 =5 107 m.

14. Ha mens IMpHHON 2 MKM IafaeT HOPMaJIbHO MapajuIeIbHbIH My40K MOHOXPOMAaTHYECKOTO
ceera ¢ JumHON BOsHBI A =5890A4. Haiiti yribl, B HamnpaBie€HHH KOTOPHIX OyayT
HaOJII0JaThCsl MUHUMYMBI CBETA.

15. Ha mens magaeT HOpMaJIbHO MapauICIbHBIN MTy4OK MOHOXPOMATHYECKOTO CBETA C JITMHOU
BonHbl A. Illupuna menu paBHa 6A4. ITog kakum yrimoM OynerT HaOIIOAATbCS TPETHi
JI1(paKIMOHHBI MUHUMYM CBeTa?

16. Yemy paBHa nocTostHHAS AU(PAKIHOHHONW PEIICTKH, €CIHM 3Ta PEIIETKa MOXKET Pa3pelInTh B
IIEpPBOM MOpsIIKE JMHUM cnekTpa kamusg A =40444" u 1 =40474°? lllupuna pemerkn 3
cM.

17. OnpenenuTh yroa HOJIHON MONSPHU3ALMU NPH OTPaKEHHH CBETa OT CTEKJa, MOKa3aTelb
IpeJIOMJIEHHs. KOTOpOro paseH 1,57.

18. IlpenensHBIN Yros MOTHOTO BHYTPEHHETO OTPAKEHUS Al HEKOTOPOTO BEIIECTBA PaBeH
45", UeMy paBeH I 9TOTO BEIECTBA yrojl MOJHON MOJSIpU3aiu?

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

20. Yemy paBeH yros Mexay IJIaBHBIMU IUIOCKOCTSMH IIOJISIpU3aToOpa M aHAIM3aToOpa, €CiId
MHTEHCHBHOCTDh €CTECTBEHHOT'O CBETA, IMPOIICIIIET0 4epe3 IMOJPH3aTOp M aHAINU3aTop,
yMeHbIaeTcsi B 4eThipe pas3a? [lornomnienneM ceera nmpeHeopeys.

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

1. MorHOCTh H3y4eHHs aOCOMOTHO YepHOro Tena paBHa 34 kBT. HaiiTu TemmepaTypy 3Toro
Tela, €CIIM H3BECTHO, UTO IOBEPXHOCTD €ro paBHa 0,6 M%.

2. Haiitn, Kakoe KOJIMYECTBO JHEPruH C 1 oM MOBEpXHOCTH B | ¢ m3nydaer abCOMIOTHO
YEepHOE TeNo, €CJIM HW3BECTHO, 4YTO MAKCHMaJbHas CIEKTpajbHas IUIOTHOCTh €ro
9HEPreTUYECKOH CBeTUMOCTH IPUXOJUTCS Ha JJIMHY BOJIHBI B 4840 A,
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3. Ha «Kakylo JUIMHY BOJNHBl TNPUXOAUTCS MAKCHUMyM  CIEKTPAJIbHOH  IIOTHOCTH
9HEPreTUYECKOH CBETUMOCTH aOCONIOTHO YEPHOTO TeNa, MMEIOIIEro TeMIEpaTypy, PaBHYIO
TEeMIIepaType YeI0BEYeCcKoro Tena, T.e. ¢ =37 °co

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

5. Kpacnas rpanuna dorosddexra a1s HEKOTOporo Meramia papHa 2750 A, Yemy paBHO
MHUHHUMAIIbHOE 3HaUeHHE YHEeprin (HOTOHA, BbI3bIBatoNero porodddexr?

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

1. MEXAHHUKA
1. Ompenenenye TMHEHHONH CKOPOCTH B MEXaHMYECKOM JBYDKEHHUH:
1) BexropHas BenuunHa, onpeaesieMas BTOPOi MPOU3BOAHOM paamyca — BEKTOpa ABIDKYLIEHCs

. dF
TOYKH 110 BDEMEHU: U =——-.
dt
2) BexropHas BenMuMHA, OonpeernseMas IIepBoi IPOU3BOAHON paanyca — BEKTOpa ABMKYIIEHCS
. dr
TOYKHM 110 BpEMEHU: U =—.
dt
3) BexropHas Benn4uHa, onpeaensieMas IepBoil MPOU3BOIHON yIiIa HOBOPOTA Tejla O BPEMEHHU:
. do
=22
dt
4) BexTopHasi BeIMYMHA, OTIpeiesisieMasi BTOPOH MPOM3BOJHOM yIila IIOBOPOTA TeJa 110 BPeMEHH:
. d'p
E=—0>"F.
dt

5) Bennunna, ompenenseTcss MpOU3BEICHUEM YITIOBOH CKOPOCTH HAa PAAMyC OKPY)KHOCTH, IO
KOTOpOM TOUKa JBIKETCS: U =®-R.
2. OmpeneneHue JUHEHHOTO YCKOPEHHS B MEXaHUUECKOM JBH)KCHHUH:
N N _ _do
1) BexTopHas BenuunHa, onpeaensieMast IepBoi IPOU3BOJHON CKOPOCTH MO BPEMEHU: d = e
t

dv
2) Benuuunna, xapakTepu3yoias ObICTPOTY M3MEHEHHUSI CKOPOCTH 110 MOJYIIO: d = T
t

2
3) Benuunna, xapakTepu3yomias ObICTPOTY H3MEHEHHUS CKOPOCTH 110 HAMPABJICHUIO: d = z

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

E=—om:.
dt
5) BekropHas BenuuuHa, omnpejeiseMas BTOPOH IPOM3BOJHON yriia IIOBOPOTA 10 BPEMEHHU:
. d'$
E=—>0".
dt

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

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

TO

e
1]
S

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

Iy
s

L =cosnt
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5. Kakas 3aBUCHMOCTH IIOKa3bIBACT, YTO BCAKOC JIECTBUE TeN JApyr Ha Jpyra UMECT XapakKTep
B3aHMO,ZICfICTBH}I?

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

a1l

=0, TO

I
>

U =cosnt

6. Kakast 3 popMynupoBOK BBIpaXkaeT 3aKOH COXPAaHECHUS NUMITYJIbCa:

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

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

3) B 3amMKHyTO#f cHCTeME MeXaHHYECKash JHEpPrusi COXPAHSACTCs, €CU JACHCTBYIOT TOJBKO
KOHCEPBATHBHBIC CHIIBI.

4) 3amkHyTas (M30JIMPOBAaHHAs) CHCTEMa — 3TO MEXaHMYECKas CHCTeMa Tell, Ha KOTOPYIO He
JIEHCTBYIOT BHEIIHUE CHJIbI.

5) BHemnue cuitbl — 3TO CHIIBI, C KOTOPBIMU Ha Tela MEXaHHYECKOW CHCTEMBI ACHCTBYIOT Tea,
He BXOJSIINE B JAHHYIO CUCTEMY.

7. Kaxas u3 ¢opmyi BeIpaxkaeT CHILy TPEHUS CKOJTBKCHUS?

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

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

S

»
P

A

1 2
] ]

Kakyro paboTy coBepuIaeT mpu 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. MOmHOCTh B MEXaHHUKE 3TO:
1) BekropHas BenuuuHa, paBHasi IPOM3BEICHUIO BEKTOPA CHJIBI HA BEKTOP CKOPOCTH.
2) CkansipHasi BelU4nHa, paBHas paboTe, BHIIIOJIHEHHON B €AWHHILY BPEMCHH.
3) CxansipHOE IpOM3BECHUE Pa0OTHI Ha BPEMs, 32 KOTOPOE OHA BHIITOJIHEHA.
4) CxanspHoe pOU3BEICHHE BEKTOPA CHIIBI HA BEKTOP MEPEMEIIECHHUSI.
5) CxanspHas BEIMYMHA, paBHAs MPOM3BEACHUIO CHJBI HA IIEPEMENICHNE U Ha KOCHHYC YIa
MEXTYy HUMH.
10. Kunetnyeckast 3HEprys Teja Py MOCTYNaTeIbHOM JIBH)KECHHUH ofpe/ersiercst GopMyoi?
2 2 2 2 (2
1) E=mgh; 2) E=%; 3) E:J%; 4 E:%; 5) E=" 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. IToreHnMaNbHas 3HEPTUs yIPyroaehopMUPOBAHHOIO Tela onpenensiercs GopMyIIoi:
2 2 2 2 (2
1) E=mgh; 2) E:%; 3) E:—‘];’ ) E:—’”; . 5) E:La’ZA

13. 3aKoH coXpaHEHHs MMITyJIbCa, 3alMMCAHHBIA IS IBYX TeJl IIPH aOCOIIOTHO YNPYroM yaape
HUMEEeT BUI
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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)
m1U1z i szzz _ (m, +m2)u2 .
2 2 2 ’

"
Z(E,ﬂ + Em.) = const .
i=1
14. Mozayns MOMEHTa CHIIBI OTHOCHTENIBHO HenoaBmkHON 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 MaTepPHaTbHON TOUKH ONpeesieTcs GopMyIoi:

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

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

rae Am; - Macca MaTepUabHOM TOYKH, 7, - PACCTOSHHME OT TOYKHM JI0 OCH BpALIEHHUS,
{ - JUIMHA CTEPXKHS.

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

1
D) Jo=Am-r7; 2)J=)J; 3) J=Em/iz; 4) J:Emrz; 5) J=J, +ma’,
rae
Am, - Macca MaTepuajgbHOWH TOUYKH,7, - PACCTOSHUE OT TOYKU [0 OCH BpaIlEeHMs, ! - JJTHHA
CTEpIKHSL.
17. Teopema IllTeiiHepa, ompenensronas MOMEHT HHEPIHH Tella OTHOCHTENBHO JHOOOH OCH
BpAILIEHUs], BEIpaXKaeTcst HopMyJIoit:
1 1
D J,=Am-r?; 2)J=D"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 IIapajlleNbHOH ocH,
npoxoiieit yepes nentp macc C Tena, a — pacCTOsSTHUE MEXy OCSIMH, M - Macca Teja.
18. Kunetnueckas 3Heprys BpallleHHs1 a0COIOTHO TBEP/IOTO TeJla BOKPYT HEMOABMIKHON OCH:
2 2 2 2 2
mov Jow Jo© mv kx
)E=—; 2)E=——; 3) E=—++—; 4) E=mgh; 5) E=—.
2 2 2 2 2
19. TlonHas KMHETHYECKas SHEPTHs A0COIIOTHO TBEPOro Tea:
2 2 2 2 2
mov Jow Jo© mv kx
)E=—; 2)E=——; 3) E=—++—; 4) E=mgh; 5) E=—.
2 2 2 2 2
20. OcHOBHOE ypaBHEHHE AWHAMHKH BpALIATEILHOTO IBIDKEHHS a0CONIOTHO TBEPIOro Tela
uMeeT BUIL:
~ ~ . _ = . dL
WM=J-¢g;2)F=m-a; 3) L=J-w; 4 v=wr; 5) 7:0.
t
21. MoMmeHTOM HMIyJlbca TBEPJOro Telda OTHOCHUTENHLHO HENOJBIDKHOM OCH Ha3bIBaeTcs
BEJIMYHHA, ONpeaessieMast opMyJIoii:
- R R dl - [
) L=Jw; 2) p=mo; 3) ?=M; 4) L=const; 5) J =mr.
t
22. 3aKOH COXpaHEHHsI MOMEHTA MMITYJIbCa ONPEIEIIIETCS] BEIPaKCHUEM:
. ~ - dl - -
) L=Ja; 2)p=mo; 3) 7:M; 4) L=const; 5) J=mr.
t
23. 3akon ['yka anst ynpyrux aedopMaiiuii TBEpJ0ro Tejaa UMEET BUJL:
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AL Eop
1)Yo=E-¢; 2) F=—kx; 3)5=7; 4o = s ; S)F=u-N.

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

) F=mg; 2) F=ma; 3)F=—kx; 4)15:711%; 5)F=gt M,
r
25. HanpsikeHHOCTB 0JISL TSTOTEHUS ( g) 9TO:
. F .
De=L: 2eg=2: 3g=Y; yr-¢hl 5,-L
m m t r m
26. YTII0Bast CKOPOCTB IIPU BPAIIeHUH a0CONIFOTHO TBEPJOTO TeNa OHpeNeIeTcst HopMyIIoit:
Do=L: 2w=2mv; D=2 oL, 562
R dt J T
27. YTi0BOE yCKOpEHHE IIPH BPAIICHHN aOCOTIOTHO TBEPAOTO Tella OIPENeIIeTCS (POPMYIOH:
do d’p a M Al
1) e= ;0 2)e= s Ne=—""%5; dhe=—; Se=—.
) dt ) ar’ ) ar’ ) J ) ’
28. Kax cBs3aHBI Mex Ty COOOM yIrioBas U JIMHEHHAS CKOPOCTb:
2
l)g=@; 2)w=@; Jv=w-R; 4) wo=2nv; S)E:d(zp.
dt dt dt

29. Kakoif QopMymoil 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. Kakoif ¢opmynoii MOXHO BBIPa3UTh TAHICHIMAJIBHOE YCKOPEHHE OTACNIBHBIX TOUCK
BPAILAIOLIETr0Cs TBEPIOTO Tella Yepe3 ero yrioBoe yCKOpEHHUe:
2
v 2 dv > >
)a =¢r; 2)a, :;; 3)a,=w°R; 4) a, =—dt ;05 a=\/an +a; .

31. Cuna TpeHus KaueHHs onpeensercs popmyInoii:

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

2. TEPMOJUHAMMKA 1 MOJIEKYJISIPHASI ®U3UKA
1. YpaBHeHue COCTOSIHUS UI€aTbHOIO ra3a:

1) PV =Const; 2) P=Ra,T; 3) PV:ﬂRT; 4) V=Va,l; 5)
M
P= 2 n<kE, >.
3
2. OCHOBHOC YpaBHEHUC MOHeKyHﬂpHO-KI/IHCTI/I‘-IeCK()ﬁ TCOpHU:
1) PV =Const;  2) P=PRa,T; 3) PV="RT;  4) V=Va[T; 5)
M
P= 2 n<kE, >.
3

3. M3oTepMuyeckuii porecc BbipakaeTcst (JopMyJIIon:

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

Kui

P:gn<E >,
3

4. V3oxopuveckuii mporecc Bhpaxkaercsi GopmyIou:
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1) PV =Const; 2) P=Ra,T; 3) PV =—RT, 4) V=Va,rT; 5)
M
P:zn<EW >.
3
5. N306apudeckuii porecc BEIpakaeTcst (OpMyIIOH:
1) PV =Const;  2) P=PRa,T; 3) PV="0RT;  4) V=Va[T; 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 Tra3a?

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

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

1) yBenuuuics B 2 pa3a;  2) yMeHbIIMICA B 2 pa3a;  3) yBenuuuics B 4 pasa;

4) ymeHbIIWICA B 4 pa3a;  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 BBIpokaeT paBHOMEPHOE paclpe/ie/ICHUe SHEPIHH 110 CTENCHUsS CBOOObI?

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

n

P=%nm<uz>.

11. 3akoH pacnpezneneHus MakcBeiia XapaKTepu3yer:

1) paBHOMEpHOE pacrpezielIeH|e SHEPIHH 110 CTETIeHSIM CBOOOIBI;

2) ypaBHEHHUE COCTOSIHUSI UIEAIbHOTO ra3a;

3) pacnpezneseHue MOJIEKYJI [0 CKOPOCTSIM;

4) pacnpeeneHHe MOJIEKYJT B IOTEHIMAIBHOM CHJIOBOM IIO0JIE;
12. 3akoH pacnpenenenus borbnMaHa XapakTepu3yer:

1) paBHOMEpHOE pacrpezesIeHre SHEPIHH 110 CTETIeHSIM CBOOOIBI;

2) ypaBHEHHUE COCTOSIHUSI UIEAIbHOTO ra3a;

3) pacnpeseneHue MOJIEKYI 110 CKOPOCTSIM;

4) pacnpezeneHre MOJIEKYIT B IIOTEHIIMAIEHOM CHIIOBOM TIOJIE.
13. YpaBHenue sBieHUA UG y3Un MpeacTaBIstercs popMyIIon:

) 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.

14. YpaBHeHue sBJICHHUST BHYTPEHHETO TPEHUSI MTPEACTABIsIeTCs (POPMYJION:
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) F=—pas: 2 0=—xT s 3y M =-DYP Ass
dz dz dz
4)D:%/1<u>; 5)77:%/1<u>p; 6)x:%/1<u>pc‘,.
15. YpaBHeHHE SBICHHS TEIUIOMPOBOAHOCTH MPEICTABISIETCS (HOPMYITOi:
) F=-—pas: 2 0=—x 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 Beipaxaercs GOpMyIIoi:
1) F=-p%as: 2) 0= Asac; 3) M =—DL AsAr
dz dz dz
4)D:%/1<u>; 5)77:%/1<u>p; 6)x:%/1<u>pc‘,.
17. KoaddunmeHT BHYTpEHHETO TPEHUsI BBIpaXkaeTcs (HopMyJIoit:
) F=-p%as; 2 0= asar: 3y M =-DP Asar
dz dz dz
4)D=%l<u>; 5)77=%/1<U>p; 6)x=%l<u>pcv.
18. KoahGuImeHT TermonpoBOJHOCTH BIPAKAETCS (OPMYITOi:
) F=-p@as: 2 0=—x Asar: 3y M =-DIP Asas
dz dz dz
4)D=él<u>; 5)77=%/1<U>p; 6)x=%l<u>pcv.

19. AnuabaTr4ecKuM MpoLeCCOM Ha3bIBACTCS MPOLECC, MPOTEKAOIIHNA:
1) npu MOCTOSIHHOM TeMIIepaType;
2) Tpu NOCTOSIHHOM JIaBJICHUY;
3) Oe3 oOMeHa 3Heprueil ¢ OKpyXKarollen cpesoii;
4) npu IOCTOSHHOM 00BeME;
5) HeT MPaBWIBHOTO 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. TlepBbIii 3aKOH TEPMOANHAMUKH AJIsl AMA0ATHYECKOTO MpoIecca UMEET BU:
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
22. HepBLII?’I 3aKOH TEPMOJANHAMHUKH JUI U30XOPHUYICCKOI'o Iporecca NMECT BU:
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23. HepBLII?’I 3aKOH TCPMOJANHAMHUKH JUIS U30TEPMUYCCKOI'0 IPOLIECcCa UMECT BU:
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. UneanpHbIil ra3 HOXYy4YHJ KOJHYECTBO TEILIOTHI, paBHoe 300/[x m cosepummmn paboTy,
pasnyto 100 /Ix. Kak u3MeHuach npu 35ToM BHYTPEHHSS SHEPIrUs rasza?
1) yBennunnace Ha 400 [[x;  2) yBenmumiack Ha 200 [Ix; 3) ymensimmnacsk Ha 400 JIx;
4) ymenpimmnacs Ha 200 J[x; 5) He HM3MEHMIIACH.
25. YUeMmy paBHO H3MEHEHHE BHYTpPEHHEH DHEpruUM TIa3a, e€cild eMy Iepefald KOJIUYeCTBO
TerutoTsl, paBHoe 300 [k, a BHEIIHHE CHUJIbI COBEPIIMIN Hall HUM padoty, paBroe 500 Jx?
1) 200 [Ix; 2) 300 Dx;  3) 500 x;  4) 800 [x; 5) 0 Ix.
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26. NneanpHas TeruioBasl MalllvHa, padoTaromiast o nukiy KapHo, noiydaer 3a Kax/Iplil LUK OT
narpesatens 2520 Jlx remna. Temneparypa narpesarens 400 K, xonoxunshuka 300 K. Haifru
paboTy, coBepmaeMy0 MAIIMHOW 3a OAWH NHKJI, ¥ KOJMYECTBO TeIIa, OTAABaeMOTO
XOJIOAMJIBHUKY 33 OAUH IMKIL.
1) 600 [Ix; 2000 1x; 2) 700 Tx; 2200 [x; 3) 630 [Ix; 1890 [T
4) 800 [Ix; 1200 [Tx; 5) 1200 [Ix; 700 .

27. B peanbHOM rase:

1) He y4uTBIBaeTCs pa3zMephbl aTOMOB (MOJIEKYI);

2) y4uTBIBaeTCs pa3Mepbl aTOMOB (MOJICKYI);

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

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

S) y4HTBIBACTCS CHIIBI IPUTSHKEHHS MKy 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 HEPrysl peajlbHOro Trasa:

1) GoJple BHYTPEHHEH SHEPTrHU HACaIbHOIO ra3a;

2) MeHblIIe BHYTPEHHEH SHEPTHHU UICAIBHOTO ra3a;

3) 3aBHCHT OT TeMIepaTyphl HAEATLHOIO ra3a;

4) 3aBHCHT OT JIaBJICHHS HJICAJILHOTO r'a3a;

5) 3aBUCHT OT 00bEMa /I IbHOTO rasa.

3. JIEKTPUYECTBO U MATHETHU3M. 4. KOJIEBAHUS U BOJIHBI.
1. Koropast u3 popmyn Beipaxaet 3akoH Kymnona?

& . 94 . F .
1) J= o ) F=kDL. HE=" 4) Ad=q(p-0,).
V=i D) o ) " ) A=4( - 9,)
2. HO KaKOfI (bopMyJIe OHpCHeHHCTCH HaHp}I)KeHHOCTI) SHCKTpI/I‘-IeCKOI‘O II0JII TOYCYHOT' O 3ap$ma?
nE="2; 2)E=—Y_; HE=L;, Hp=—"—.
&8, 4reyr d 2me,a

3. Io kakoii popmyrie onpeaensercs HOTEHIMAI 0JIsl TOYEYHOTro 3apsiaa?

q rdr q-d q-d
)p=—3>—; 2)p=|—; 3 —p=——; 4) Ap= .
) e 4re,r )¢ jZﬁgoa ) 0=, See, ) A9 28¢¢,
4. Kotopast u3 Gpopmyi siBiIseTcs onpenesieHueM EMKOCTHA KOHIeHcaTopa?
ploLilo g4 3e-4; 4 -1
c ¢ G u 4 wc

5. Io kakoii popmyine onpenensercs o0as eMKOCTh CUCTEMbI IOCIIEIOBATEIbHO COCIMHEHHBIX
KOHJICHCAaTOPOB.

1 1 1 1 ¢+, +...+c 1 1
) —=—+—+..+—; 2 c=¢++e+.+c,33) c=——2"1: 4) — =

c .

o G c € CyanC, c ¢ +ec,

n
6. Ilo kakoit dpopMyne ONpeaAcIsIeTCs 06111a51 C€MKOCTb CHUCTEMBbI IapauIeJIbHO COCAUHCEHHBIX
KOHIACHCATOPOB.

1)%:c%+c—12+...+$; 2) c=c e, +e+. 3)c:%; 4)

1 1

c - [N + C, '
7.

Uro Ha3bIBaETCS JICKTPHYECKUM TOKOM?
1) Xaotuueckoe JBIDKCHUE 3apsKCHHBIX YaCTHII,
2) HanpagiieHHOE IBH)KEHHE 3apSKEHHBIX YaCTHIL;
3) HanpasnieHHOE IBH)KEHHE aTOMOB U MOJICKYJT;
4) XaoTndeckoe IBIKCHUE HOHOB.
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8. Koropas u3 hopmyn mpezcrapisier 3anuch 3akoHa Oma Juist yyactka 1enu?

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

IIPOBOJJHUKOB OT TEMIEPATyphI?

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

0 4 U U
1) R= l+at); 2) R=—; 3)R=p—; 4) R=—; 5)R=—.
) R=Ry(lvar); 2) R=-35 3 R=pg; HR=73 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) AunreOpauueckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paBHa (.
3) AnreGpandeckas cyMMa TOKOB B y3Ji€ pa3BETBIICHHs 31€KTpHUECcKoil 1ienu paBHa 0.
4) CyMMa IOTEHIHAJIOB B y3JI€ pa3BeTBIECHHs IEKTPUIECKOH 1enu pasHa 0.

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

1) Bce Toku GepyTcst co 3HAKaMH «+»

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

«—».

3) Toku, TEKyIIHE 10 YaCOBOW CTpeIIKe, OepyTCsl CO 3HAKAMH «+», IPOTHB YaCOBOW CTPEIIKU

— €O 3HAKOM «—».

4) Toku, coBmafaroIue IO HANPABJICHHWIO C HalpaBIeHHEM o00Xoja KOHTypa, OepyTcs co

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

1) B 3amMkHYTOM KOHTYpe ainreOpamdeckas cyMMa [aJeHHH HANpsHKCHHH paBHA

anredpanyeckoi CyMMe IEKTPOIBHKYIIUX CHIL.

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

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

NEKTPOBHKYIINX CHIL.

4) Anrebpanueckasi CyMMa CHJI TOKOB B y3J1€ Pa3BETBICHHOMN JIEKTpUUecKoi Lenu pasHa 0.
15. Kakue Toku Bo 2-om mpaBuiie Kupxrogda GepyTcest co 3HaKaMu «+» U « —»?

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

2) Toku, coBHajarolie MO HAMPABJICHUIO C HampaBlIeHHMEM 00Xoaa KOHTypa, Oepyrcs co

3HAKOM «t», a TeKyIIHe IIPOTHB HAIPABJICHHU 00X0/1a — CO 3HAKOM « —».

3) Bce Toku 6epyTcst Co 3HAKOM «+y.

4) 3HaKM «+» U « —» BEIOUPAFOTCS 11 TOKOB MPOM3BOJIBHO.
16. Ilo xaxoii dopmyrne ompexmensercsa oOIIee CONPOTHUBIEHHE R IIpU IOCIEAOBATEIFHOM
COEIMHEHUH HECKOJIbKMX IPOBOAHUKOB?

DL=1: 2 k- LA . HR=YR: 4 -=YR.
R R, R-R+R,-R,+..R R _, R
17. Tlo kakoii ¢Qopmyne ompenensiercss oOliee CONMPOTHUBICHHE R TpU NapauielbHOM
COCIIMHEHNH HECKOJIBKUX POBOJHUKOB?
! 4) R ZR’

1 1
)—=>R; 2)R=D>R,; 3)—=> —; = .
) R Z ' ) Z ! ) R Ri R-R,+R,-R,+..R R _,
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18. Yro Takoe p—n mepexoxn?
1) KoHTakT ABYyX pa3HOPOJAHBIX METAIJIOB.
2) KoHTaKT MeTasI-qH3IEeKTPHUK.
3) KoHTaKT 1BYX BUIOB MOIYIIPOBOJIHUKOB C Pa3HBIMU TUIIAMH ITPOBOJAUMOCTH.
4) KOHTaKT ABYX THIIOB 3JIEKTPOJIMTOB.
19. Kakoe cBOMCTBO p — 1 nepexosa MCHOIb3YETCs B HOJIYITPOBOIHUKOBBIX JHOIAX?
1) OHOCTOPOHHSS IPOBOJUMOCTb.
2) 3aBHCHMOCTb COMPOTHUBJICHHUS OT TEMIIEPATYPHI.
3) 3aBHCHMOCTb CONPOTHBIICHHS OT OCBELIEHHOCTH.
4) Marasi BeTHYMHA COMPOTUBIICHHS.
20. Kakoe siBJIcHHE HAa3bIBACTCS JIEKTPOMArHUTHON MHIyKIUEH?
1) TlosiBneHHe MarHUTHOTO MOJIS MIPY NPOTEKAHUH TOKA 10 LETIH.
2) Bpamenne KOHTypa ¢ TOKOM B MATHUTHOM IIOJIE.
3) /lelicTBHE MarHUTHOTO I10JISl HA IPOBOJHUK C TOKOM.
4) SIBneHne BO3HUKHOBEHUS IEKTPUUECKOTO TOKA B 3aMKHYTOM IIPOBOJIAIIEM KOHTYpE IPH
W3MEHEHUH MarHUTHOTO ITOTOKA, IIPOHHU3BIBAIOIIET0 3TOT KOHTYD.
21. Kotopas u3 ¢popMyi npezcTaBiisieT coOO0H 3aKOH 311eKTpoMarHuTHO! uHaykuuu dapajes?

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 MNPOTEKAaHHH B HEH
MePEMEHHOT0 TOKA.
2) IlosiBIIeHNE MAarHUTHOTO IOJISL IPU TPOTEKAHUU TOKA I10 LIEIH.
3) Bpaienue KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.
4) JleiicTBHE MarHUTHOTO MOJIS Ha IIPOBOJHUK C TOKOM.
23. Kaxkoe U3 HWKENPUBEICHHBIX YTBEPXKACHHUHN SBJIACTCS HpaBwioM JIeHIa s HampaBlICHUS
WHIYKIHMOHHOTO TOKa?
1) WHOyKOMOHHBIA TOK MMEET TaKOe HAIMPaBJICHHE, YTO €0 MAarHUTHOM MOJIE MPEHSITCTBYET
HM3MEHEHHIO TOT0 MarHUTHOTO MOTOKA, KOTOPOE €TI0 CO3/aJI0.
2) WHIyKuMOHHBIH TOK HAmpaBJeH MPOTHBOINOIOKHO HAIIPABJICHHIO DIEKTPHYECKOTO TOKa,
KOTOPBIH €ro Co3Jal.
3) HampasieHne HHIYKIIMOHHOTO TOKa ONPEAENIeTcs 110 IpaBuTy OypaBuuKa.
4) Hanpapnenne HHIYKIMOHHOTO TOKA OMPEACISECTCS MO MPABHUITY JICBOH PYKH.
24. Ilo kakoii u3 hopMyJ1 BEIUMCIIAETCS BEIMUYMHA CUIIBI AMIiepa?

1)F = quBSina;  2) F=JBISina; 3)J=—"—: 4 7=
R+r R

25. Io kakoii u3 hopMyl BEIUMCIAETCS BeIMUUHA CHibl JlopeHua?
1)F = quBSina; 2) F=JBSina; 3)F=-1%_. 4 Fen®p.s.
e, r dx
26. KoTopas 13 HIXKeNpUBEJEHHbIX (OPMYII SBJISETCS ONpeie/IeHheM UHIYKTUBHOCTH KOHTYpa?
DL=uunV; DL=2; 3ye=a, gyr-f
1 dt 10}
27. KoTopasi u3 HIKEPUBEACHHBIX (OPMYIT MIPEACTABISIET COO0H MHAYKTHBHOE CONPOTHBIICHUE

KOHTYpa epEeMEHHOMY TOKY?

DR=Y: HR=pL; HR="L; R -0L;
J S wc

28. Kakue kosiebaHusi Ha3bIBAIOTCS BBIHY)KICHHBIMH JIEKTPHICCKUMH KOJICOaHUSIMU?
1) Konebanus, BO3HUKAONIEe B CHCTEME IIPH COOOLICHUM IEpPBOHAYAJIBHOIO 3araca
SHEPTHH, BCIEACTBHE COOCTBEHHBIX CBOMCTB CHCTEMBI U P MPEHEOPEKUMO MaJbIX MOTEPSIX
SHEPTUH Ha BBIAEICHHUE TEIUIOTHI.
2) Konebanus, CymecTByONINE B CHCTEME IIPH IOCTOSIHHOM ITONOJIHEHHH 3a11aca SHEPTHH.
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3) Konebanus, mpoucxomsiye o MaTeMaTH4eCKOMY 3aKOHY CHHYCa MJIM KOCHHYCA.
4) Kosebanus, mnpoucxojsmue B [ENH C HEPEMEHHBIM HCTOYHMKOM TOKa C

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

29. KoTopast 3 HIKENPUBEACHHBIX (HOPMYIT XapaKTepu3yeT HHAYKTHBHOE CONPOTHUBIICHUE?
1Y 1 2
DZ=,R+|oL-——|; 2)R=—; 3)Z=R+(owl); 4 R =o0L;
) [ wc) ) R, p” ) Z=|R*+(wL) ) R,

5. OIITUKA
1. EnuHuna m3MepeHus ONTHIECKON CHIIBI JIMH3BI?
1) crepaguan; 2) miokc; 3) repr; 4) nuonTpuid; 5) Metp.
2. Onruueckas cuja JIMH3bI paBHa 2 ai. HaiianTe ee pokycHOe paccTosHEE.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5)1m.
3. B kakoii U3 HMXE MEPEUNCIICHHBIX CPE CKOPOCTh PACIPOCTPAHEHHS CBETa HAHOOJIbIIIAsI, €CITN
MOKA3aTeNH TIPENTOMIICHUS] 3TUX CpPeJl CIIeAYIOIHe:
l)anmmaz - n=2.41; 2)Boma- n=1.33; 3)cmupr- n=1.36; 4)sauTaps - n=1.54.
4. Kakoe 13 clieqyrolMX YCIOBHI yKa3bIBaeT, UTO JIMH3a pacceBaromas?
1) D=3naurp; 2) F<10cm; 3) D<0; 4)mn3a Borayras; 5) n3o0pakxeHHE MHUMOE.
5. Kakoe n3 HIKeCIeAyOIMX YCIOBUI YKa3bIBaeT, YTO JIMH3a coOuparoias?
1) nuH3a BBIMyKJIast; 2) n300pakKeHue B JIMH3€ MHUMOE;
3) nzobpaxxeHue B auH3e npsamoe; 4) D >0.
6. UTo MOXHO cKa3aTb 00 yIJIe IaJeHus Jiyda CBeTa Ha MOBEPXHOCTh paszielia IBYX Cpell U yrie
IPEeJIOMIIEHHS], €CIIM JIyd BBIXOAUT M3 ONTHUYECKU OoJiee IJIOTHOH Cpenbl B ONTHYECKH MEHee
IUIOTHYI0?
1) yron mageHust GobliIe yria IpelOMIICHHS;
2) yroun npenoMieHus 60ible yriia najJeHus;
3) yros npenoMIIeHHUs PaBeH Yy MajeHus;
7. Kakol yrom mpenoMiIeHHS COOTBETCTBYET IpPEACIbHOMY YINIy IIOJHOTO BHYTPEHHEro
oTpakeHus?
1D0% 2)45% 3)90% 4)180°.
8. Kak u3menurcs GpokycHoe pacCTOSIHUE CTEKIISTHHOI JIMH3BI, €CIIH €€ OIyCTHTb B BOLY?
1) He M3MeHHTCS; 2) YBEIWUYHUTCS;  3) YMEHBIIUTCS.
9. JIyu cBeTa majaeT Ha TpaHUIly pasjena ABYX CPell ¢ HOKa3aTeleM IpeloMIeHus n, U n,. B

KaKHX CJIy4asiX yroJi MajieHusl paBeH yrily IpeIoMIeHus?
)n>n,; 2)n=ny; 3)n<n,.
10. JIyist KakuX IPOLIECCOB XapaKTePHO sABJIEHUE HHTephepeHnn?
1) 151 9NEKTPOCTATHYECKHX MPOLIECCOB;
2) Juisl BCeX BOJHOBBIX NPOLIECCOB;
3) Juis MPOLECCOB PaAUOAKTUBHOIO Paclaia;
4) ns 2NEeKTPOMArHUTHBIX TIPOLIECCOB.
11. Kakue BOJHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTH?
1) BOJHBI, UMEIOLIHE OJMHAKOBbIE (a3bl U MIOCTOSHHYIO PA3HOCTD JUIMH BOJIH;
2) BOJIHBI, UMEIOIHE OJIMHAKOBYIO JAJIHMHY BOJHBI H TIOCTOSIHHYIO Pa3HOCTh (a3;
3) BOJHBI, HCIIyCKaeMBbIE OTHIM HCTOYHUKOM;
4) BOJIHBI, UMEIOIIUE PA3IMYHYIO JUIMHY U TIOCTOSHHYIO (a3y.
12. Kakue BosiHBI MOTYT HHTEp(hEpUPOBATH?
1) BOJIHBI OT OZHOTO UCTOYHMKA CBETA;
2) BOJIHBI, paCIPOCTPAHSFOLINECS B OJJHOW IIOCKOCTH;
3) BOJIHBI, UMEIOIIHE OJIMHAKOBYIO DHEPTHIO;
4) BOJIHBI OIMHAKOBOM JJIMHBI ¥ TOCTOSTHHON pa3sHocTH (as.
13. TIpu kakoit pa3HOCTH X0/1a BO3HUKAET yCUIICHHUE KOJIeOaHuii pu nHTepdepeHInm?
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1) npu pa3HOCTHU X0/, PABHOM YETHOMY YMCITY JUIMH ITOJYBOJIH;
2) Tpu pa3HOCTH X0J1a MEHBLIE JTMHBI BOJHBI;
3) mpu pa3HOCTH X0J1a, paBHOH LeIoMy unciy ¢as;
4) npu pa3HOCTH XO/1a, PABHOH HEYETHOMY YHCITy JAJIMH HOJYBOJIH.
14. IIpu xakoit pa3HOCTH X0Ja BO3HHKAET oci1adiaeHue koaebaHuil npu uHTephepeHnun?
1) mpu pa3HOCTH X0[a, PaBHOH 1I€JI0OMY YHCITy JUIMH ITOJIYBOJIH;
2) mpu pa3HOCTH XOJ1a, PABHOI HEYETHOMY YHCITy JUIMH TIOJIYBOJIH;
3) 1pu pa3HOCTH X0J1a MEHbIIE JUIMHBI BOJHBI;
4) mpu pa3HOCTH XO/1a, PABHOW YETHOMY YHCITy (a3.
15. Kakoe ¢u3nueckoe siBIeHHE OTHOCUTCS K TU(PPAKIIUK BOJIH?
1) sBlleHMEe HAJOXKEHHs BOJH, B pe3ylbTaTeé YEro IOJy4yaeTcss OIpejelieHHas KapTHHA
MaKCUMyMOB 1 MUHUMYMOB;
2) siBIICHHE OTMOAHMS BOJHAMH IIPETISTCTBYS;
3) pasnoxxeHue 0€NOro cBeTa Ha COCTABIIAIONIME LIBETA;
4) siBneHue oc1abJIeHHs] CBETOBBIX BOJIH IIPH PACIIPOCTPAHEHHH B CpeIe.
16. IIpu KakoM yCIOBUH MOKHO HaOMOAaTh AU(PAKIHIO BOJIH?
1) ecnu [yMHA BOJIHBI BO MHOTO pa3 MEHBIIIE pa3MepoB rpeaMeTa’?
2) ecyii AJMHA BOJIHBI PaBHA YETHOMY YHMCILy aMIUTHTYA KOJeOaHUH;
3) eciii AJMHA BOJIHBI COM3MEPHUMA C JIMHEHHBIMHU pa3MepaMH MPEAMETa;
4) ecnu (aza koseOaHUH HEMPEPHIBHO H3MEHSETCS.
17. Kakoe siBieHHE CBUACTEIBCTBYET O TOM, YTO CBET MPEACTABIISET COOO0M JEKTPOMAarHUTHBIC
BOJIHBI?
1) unrepepenius ceera;
2) mudpakiys CBETOBBIX M IEKTPOMArHUTHBIX BOJH;
3) moryomeHne cBeTa Ipu paclpoCTPAHEHHHU B CPELIE;
4) CKOpPOCTB PACIPOCTPAHEHUSI CBETA U HJIEKTPOMATHUTHBIX BOJH B BaKyyMe.
18. CKoybKO AJIMH BOJH MOHOXPOMATHYECKOTO CBETa C YacTOTOW 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 O€JOro cBeTa MPH TMPOXOKACHHH dYepe3 TPEXTPaHHYIO
CTEKJISIHHYIO TIPU3MY, €CIM IIOKa3aTelb IPEJOMJICHHS NPH3MBI OOJbIIE MOKa3aTess
IPEeJIOMIIEHHS] OKpYKalomeit cpeibl?
1) JIyu cmemaeTcst BBIXOS M3 HPU3MBI B HANIPABJICHUH MAPaJlJIeIbHOM HadyallbHOMY;
2) Jlyu oTkionsercs;
3) Jlyu oTKIOHSETCS K BEPHIMHE ITPU3MBI M IIPH 3TOM pa3jiaraeTcst Ha LBETHbIE ITy4KU;
4) JIy4 OTKIOHSAETCS K OCHOBAHMIO IIPU3MBI M TIPH 9TOM pa3JiaraeTcsi Ha [IBETHBIC ITYYKH.
20. Kakue pusndeckue SBICHUS MPOUCXOMAT C JIydOM OEJIOro CBeTa IpH IPOXOXKICHUH depe3
CTEKJISTHHYIO TPEXTIPaHHYIO Mpu3My?
1) unrepdepenuus;
2) mudpakius 1 npeoMIIeHHE;
3) mpenomIieHHE U AUCTICPCHS;
4) narepdepeHnus u UGpaKuus.
21. JIy4un kakoro MOHOXpOMaTHYECKOTO CBETa UMEIOT HAnOOJIbIIYIO JUIMHY BOJIHbI?
1) duoneroBbie;  2) opamkeBbie; 3) 3enmeHble;  4) KpacHBIE.
22. JIy4un kakoro MOHOXpOMAaTHYECKOTO CBETa UMEIOT HauOOJIbIIYI0 YACTOTY KosleOaHui?
1) 3enenste;  2) cunme; 3) KpacHble;  4) OpaH)KEBBIC.
23. Yto ompenensieT LBET Jiyya ¢ TOUKU 3pEHHUs BOJTHOBON MPUPOABI cBeTa?
1) ammuTya KonedaHuii; 2) CKOPOCTh PacIpOCTPAHEHHS BOJIHBI;
3) daza xonebaHuit BOMHBI, 4) AJIMHA BOJHBI; 5) 4acTOTa BOJIHBI.
24. TTo xakoMy 3aKOHY pPacCEHBAIOTCS CBETOBBIC JIy4dH B aTMochepe?
1 1
DAL DA ) 4
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25. B ueM COCTOHT pa3iniue MeKIY €CTECTBEHHBIM U MOISIPU30BAHHBIM CBETOM?
1) B cKOpOCTH pacrpoCTpaHEHHUs CBETOBOI1 BOJIHEI,

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

3) B MOTJIONIEHUH CBETOBOW BOJTHBI BEIIECTBOM;

4) B paccessHHU CBETa MEJIKMMHU YacTHUIIaMH U MOJICKYJIaMH BEIIECTBA.

26. Kakue BelecTBa Ha3bIBAIOT ONTHYECKA aKTUBHBIMHA?

1) KOTOpbIE MOTJIOMIAIOT CBET;

2) KOTOpbIE U3MEHSIOT HANPaBJICHHE PACIIPOCTPAHEHHUS CBETA;

3) KOTOpBIEC BPAIIAOT [UIOCKOCTH MOJISIPH3ALIUH CBETA,

4) KOTOpBIE pa3ilararoT OENbIi CBET B IIBETHOMN CHEKTP.

6. OCHOBBI ATOMHO¥ U SIIEPHOM ®U3UKU

1. KBanrToBast pu3uka U3yyaeT siBICHUSL:

1) nmpoucxoasye co CKOPOCTIMH CPABHUMBIMHI CO CKOPOCTBIO CBETA;

2) NPOUCXOMAIINEe B MAaKpOMHUpE, NPH OOBSICHEHHH KOTOPBIX KiIaccHueckas (HU3UKa HHOTIA

BCTPEYAET 3aTPYAHEHHS;

3) npoucxozsiIre B MAKpOMUPE, KOTOPBIE KiIaccHuecKast (pH3HKa OOBSICHUTH HE MOXKET;,

4) mpoKCXOIAIINe IIPH BHICOKUX JaBICHHUSAX M OUYEHb BHICOKUX TEMIIEpaTypax;

5) yka3aHHbIe B myHKTax 1) u 3).

2. KBanrtoBas runoresa [TnaHka COCTOUT B TOM, YTO:

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

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

2) u3ImydeHHe CBeTa HPOHCXOIHUT AUCKPETHO, a IOIJIOMICHNE — HENPEPHIBHO;

3) u3mydeHHe U IOIVIONIEHHE CBETa IIPOUCXOJUT JUCKPETHO;

4) u3nyYeHUe U TIOIJIOIICHHE CBETa IMPOUCXOMUT TOJBKO INPH Mepexoje aroMa M3 OJHOTO

CTAIHOHAPHOTO COCTOSHUS B IPYroe;

5) xBaHT cBeTa (POoTOH) 00MagaeT KaKk KOPIYCKYISPHBIME, TaK M BOTHOBBIMH CBOICTBaAMHU.

3. Kax u3MeHHuTCs 4acToTa U3IydeHHs], €CIIM 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 uMiryiasc 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 (OpMyJIBI SBISFOTCS MPaBUIIBHBIMU.

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

1) ot sHepruu otoHa; 2) OT CBETOBOTO MOTOKA; 3) OT YaCTOTHI OOJIYJAOLIETO CBETA;

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

3IIEKTPOHOB.

6. YpasueHnue potoaddexra npu yciuoBuu 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 potoaddexra?

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

4) BelIecTBO aHO/Ia; 5) BEIIECTBO KaTOA.

8. Tlpu ocBelICHHH IUIACTHHBI 3eJIeHBIM cBeToM (oTodddekra HeT. Byner nu oH HabmomaTees
IIpU 00JIyYSHUH TOM JKe MIACTHHBI KPACHBIM CBETOM?

1) Her;

2) nma;

3) Oyzer, eclii HHTEHCHBHOCTb KPACHOTO CBETA OOJIbIIE, YeM HHTEHCUBHOCTB 3€JIEHOTO CBETA;
4) Her, T.K. pab0oTa BBIXO/Ia AIEKTPOHA M3 TIACTHHBI OyIET ele OoIbliie;

5) HeT oTBeTA.
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9. JlaBneHue, oka3bIBa€MOE Ha TeJla DIEKTPOMATHUTHBIM H3JTy4eHHEM, MOXKHO O0BSICHUTH?
1) ToNBKO HAa OCHOBE KBAaHTOBOII TEOPHUH;
2) TOJBKO Ha OCHOBE BOJHOBOM TEOPHU;
3) Ha OCHOBE KBaHTOBOH U BOJIHOBOW TEOPHH;
4) MCHonB3yst AU Pa3IMYHBIX TEJ Pa3HbIC TEOPHH;
5) BO3HUKHOBEHHEM MEXaHHUYECKHUX CHJI 32 CUET HJIEKTPOMArHUTHOTO MOJIS.
10. OarHAKOBO JIK TaBJICHHE, OKa3bIBAEMOE CBETOM, Ha YEPHYIO WK OCITyI0 MOBEPXHOCTb.
1) omuHaKoOBO;
2) Ha Oenyro MOBEPXHOCTH JaBJICHUE CBEeTa OOJIbLIE;
3) Ha 4YepHYIO IOBEPXHOCTH JIaBJICHHs CBETa OOJIBIIIE;
4) pe3ysbTaT 3aBUCHT OT JUIHHBI CBETOBOW BOJIHBI, aJA0IICH Ha 9TH MOBEPXHOCTH;
5) pe3ynbTat 3aBHCUT OT 3HEPTUH (POTOHOB.
11. Kakue cBoiicTBa cBera noarsepxaer 3¢pdexr Komnrona?
1) a¢pexr KoMnToHa HE HaeT BO3MOKHOCTH JIeNIaTh BHIBOJIBI O CBOWCTBAX CBETA;
2) BOJHOBBIE CBOICTBA CBETA;
3) KBaHTOBO-BOJIHOBBIC CBOWCTBA CBETA;
4) KBaHTOBBIE CBOWCTBA CBETA;
S)ma ocHoBe dddexkta KomnroHa MOXKHO cpaenaTh, BBIBOA, YTO CBET CIOCOOEH
pacHpoCTpaHsTHCS TOIBKO B ADCONIOTHO YIIPYIHX Cpeaax.
12. B kakoMm ciy4dae sHeprusi aroMa BOAOpOAa OoJibllie: KOTJa JJIEKTPOH HAXOJUTCS Ha
YAaJEHHOIT OT siipa OpOHTE WIIM Ha caMoi OIU3KOM K sapy?
1) Ha ynaneHHOH OT s1pa opOuTe;
2) Ha caMoii OJIM3KOIA K sIpy opOuTe;
3) sHeprus aToMa OJMHAKOBA B 000MX CITydasx;
4) aToM BOJOpOZa UMEET HAMOOJBLIYI0 SHEPIHI0 B MOMEHT Iepexoa ¢ OJHM3KOH opOUTHI Ha
YIAJICHHYIO;
5) HeT oTBeTa.
13. Ha kaky cTanMoHapHYI0 OpOUTY NEPEXOAMT IEKTPOH B aTOME BOAOPO/a MPU HCIYCKAaHUU
BHUIUMBIX JTydei?
1) co BTOpOIi Ha IEPBYIO;
2) ¢ ar000i Ha TEPBYIO;
3) c nepBoii Ha JIIOOYIO;
4) c mo6oit Ha TPETHIO;
5) ¢ nr0boit Ha BTOPYIO.
14. VimeeTcst 1 CBsI3b MKy YaCTOTOM OOpalleHHsl TEKTPOHA BOKPYT spa aToMa BOJOpOJa U
YacTOTOM ero M3IydeHus?
1) umeercs;
2) He uMeercs;
3) uMeercs, eClId 4acTOTa OOpAIeHHUS ITEKTPOHA MHOTO OOJIBIIIEe YaCTOThI U3ITyYCHHUS;
4) uMeercss TONBKO JUIi  OpOUT, paaUychl KOTOPBIX  YIOBIETBOPSIOT —COOTHOLICHHMIO:
m,v.r, =n h
e n-n 27[ b
5) UMeeTCsl, eClIU 4acTOTa OOPAIeHHUs HJIEKTPOHA MHOTO MEHBLIE YaCTOThI H3TyYCHHUS.
15. CkosbKO KBAaHTOB C Pa3iIMYHOM 3HEprueil MOKeT UCIYCKaTh aTOM BOJIOPOJA IPH Mepexojie
JNIEKTPOHA C TPEeThell OpOUTHI Ha TIEPBYIO?
1) onnH KBaHT; 2) ABa KBaHTa; 3) TP KBaHTA; 4) YeThIpE KBAHTA; 5) IATh KBAHTOB.
16. CornacHo rumnorese ae bpoitns:
1) TOABKO DJEKTPOHBI O00JaNAIOT HapsLy ¢ KOPIYCKYJIIPHBIMH TaKKe M BOJHOBBIMH
CBOICTBaMU;
2) TONBKO (hOTOHBI 00NANAIOT KaK KOPIYCKYIIPHBIMH, TaK ¥ BOJHOBBIMHU CBOICTBAMH;
3) "acTuIBl He MOTYT 00JIaaTh BOJIHOBBIME CBOHCTBAMH, €CIIH MX Pa3Mephl IPEBBIIIAIOT 1078 u;
4) mobast yactina 06ajaeT Hapsay ¢ KOPIYCKYJISIPHBIMH, TAK)Ke U BOTHOBBIMH CBOWCTBaMH;
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S) BoNHBI JIFOOOW TPHUPOIBI 00NaNalOT, B TOW WIM HHOW CTEMEHH, KOPIYCKYJSPHBIMH
CBOMCTBAMH.
17. W3 COOTHOLICHHS HEOMpPEASNCHHOCTeH JUIi KOOPAMHAT ¥ HMITYJICOB (HampuMep,

Ax-Ap > i) CIemyer:
2z

1) €CJIM MUKPOYACTUIIAa HAXOAUTCA B COCTOSTHHUHN C JOCTATOYHO TOYHBIM 3HAYCHHUEM KOOPAWHATHI
(AX - 0) , TO COOTBETCTBYIOIIAsA IPOCKIHA €€ HMITyJIbCa B 3TOM COCTOAHHUHU OKa3bIBACTCA

COBEPIIIEHO HEOIpeaeIeHHOH (ApX - oo) , ¥ Ha000pOT;

2) MHUKpOYACTHIIA HAXOIHUTCS B COCTOSHUH, KOTJIa HH €€ KOOPAWHATY, HU COOTBETCTBYIOLIYIO
MIPOEKIIMIO €€ UMITYJIbCa TOYHO OMPEICINUTh HEeb3sl;

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

4) 4T0 yacTuia obnagaeT OJHOBPEMEHHO KOPITYCKYJISIPHBIMH U BOJJHOBBIMU CBOHCTBaMU;

5) 9TO dYacTHUIA HE MOXET OJHOBPEMEHHO O00JaJaTh KOPIYCKYJSIPHBIMH M BOJHOBBIMH
CBOWCTBaMH.

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

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

2) BosHOBasi (DYHKIHUS ONpPEAEIseT MOJOKEHHE YacTHIBI B HPOCTPAHCTBE B JAHHBIH MOMEHT
BpPEMEHH /.

3) KBapaT MOYJIsI BOJHOBOW (DYHKI[MH PaBEH OTHOLICHHIO BEPOSITHOCTH HAXO0XK/CHUS YaCTHUIIBI
B MasioM o0beMe dV Kk 3ToMy 00beMy (TJIOTHOCTh BEPOSITHOCTH);

4) 3Has BOJHOBYIO (YHKIHIO, MOXHO OIPEICIUTh TPACKTOPHIO JBIDKCHHS 4YaCTUIBI B
MIPOCTPAHCTBE;

S5) HeT oTBeTa.

19. Kakoe u3 yTBepIeHHH siBisieTcst BepHbIM. Y paBHeHue Llpenunrepa

(Aw%’f(nu)y/:oj:

1) cTporo nokasbiBaeTcs MaTeMAaTHYECKUMH METOJIaMHU;

2) UMeeT PperyjsipHOe pelieHHe MNpu JIOOBIX 3HAYeHHsAX mapameTpa E (MOJHOW 3HEPruu
YaCTHUIHI);

3) HCHOJIB3YIOTCS TOJBKO ISl PEIICHUS 33/1a4¥ 00 SHEPreTHYECKUX YPOBHSIX JJIEKTPOHA B aTOME
BOJIOPO/IA;

4) moctynupyercs Tak e, KaKk B KIACCHYECKOM MeXaHHKE IOCTYJIHPYeTCs BTOPOH 3aKOH
HeroToHa.

20. Kakoe W3 NMpHBEACHHBIX YTBEPXKACHHH siBJseTcs HeBepHbIM. COOCTBEHHBIH MEXaHUUYECKUI
MOMEHT HMITyJbca (CIIMH) L_3IEeKTPOHA:

1) BBeneH st 00bsicHeHus onbiToB [llTepHa u I'epiaxa 1o paciienieHHIo 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 UMEIOLIAs KJIACCHYECKOI0 aHaJIora;

4) KBaHTYyeTCs 1O 3aKOHY L =/, /s(s + 1) , T/Ie § - CIHHOBOE KBAHTOBOE YHCJIO;

5) ecTh BelMYMHA CKAJSIPHAS.

21. YTBepKIeHHE: «B OJHOM M TOM X€ aTOME HE MOXET ObITh 0oyiee OJHOTrO 3JICKTPOHA C
OJIMHAKOBBIM HA0OPOM YeThIPeX KBAHTOBBIX YHCEN 1, /, m, U m » OPEACTABIICT cOO0H?

1) Bropoii nocrynar bopa;  2) npunnun [Taynu;  3)runoresy ae bpoiis;

4) runoresy [lnanka; 5) MPUHIKIT HEPA3TMIUMOCTH TOKIECCTBEHHBIX YACTHII.
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22. Slapo aTOMOB y H30TOIOB OJTHOTO U TOTO K€ dJIeMEHTa colepKar?

1) ogmHAKOBOE YHCIIO HEHTPOHOB, HO PA3IMYHOE YHUCIIO IIPOTOHOB;

2) OIMHAKOBOE YHCIIO IIPOTOHOB, HO PA3IMYHOE YUCIIO HEHTPOHOB;

3) KOJIMYECTBO HEHTPOHOB PABHO KOJIMUYECTBY MPOTOHOB;

4) OIMHAKOBOE YHCIIO AIICKTPOHOB;

5) pa3nmYHOE YHCIIO JIEKTPOHOB.

23. Kakue yTBepKIeHHs Ul JHEPTUHU CBS3H SApa SIBISAIOTCS BEPHBIMU?

a) SHEpPIHs CBSA3W s/Ipa paBHA TOH SHEPIHHU, KOTOpas BBIACIIETCS NMPU OOpa3oBaHUM sApa U3

OTAEJBHBIX YaCTHIL;

0) BHeprusi CBS3M spa — 3TO SHEPrus, HEOOXOAWMAs Ul TOJHOTO pacHICIUICHUs sapa Ha

OT/CNaHHBIC YACTHIBI (HyKJIOHBI);

B) SHEPIHs CBS3M Spa paBHA TOH SHEPTUH, KOTOPAs MOTJIOMIAETCS IPU CHHTE3e SApa.

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

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

24. JlehexT Macchl s/1pa 3T0:

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

2) OTHOILICHHE MEXIy CyYMMapHOH Maccoil HYKJIOHOB, HE CBSI3aHHBIX MEXIYy CO0O0i, U

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

3) BenMuMHA, Ha KOTOPYIO BO3pacTacT Macca BCEX HYKIOHOB IIpH OOpa3oBaHMM W3 HHX

ATOMHOTO SI/Ipa;

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

CoJIepKAIIUXCS B SPE;

5) pacuieruieHue sjjpa Ha OTJeIbHbIe HyKJIOHBI.

25. Kakas u3 npuBeJeHHBIX (POPMYJT ONTMCHIBAET OCHOBHOM 3aKOH paJMOaKTHBHOTO pacnana?
pon=nge gy J=fee gy NeNet gy g 220y

2
— 2t
a=AN,-e
26. Kaxkoii 3apsi1 IMEIOT @ — 4acTulla, [ —4YacTHla U ¥ — U3IydeHue?
1) o —dacTuLa — HNOJNOXKUTENbHBINA; [ —4acTULla — OTPULIATENbHBIH; y —U3IydeHHe HEe MMEeT

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

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

4) a— 4vacTula — MOJIOXKUTENBHBIN; [ —uacTHIA — HE MMEeT 3apsja; y —HM3JIydeHHe -
OTpHLATENBHBIH;

5) o — 4acTHla — MOJIOKUTENbHBII; [ — YacTHLa U y — U3JIydeHHUE - He UMEET 3apsi/a,;

27. Kakue siepHbIE NPOIECCH NPUBOIAT K CTPYKTYPHOH IepecTpOHKe siAep aTOMOB, a KaKHe
Het?

1) a—, [ — pacnan He U3MEHSIOT COCTaB spa, ¥ — U3JIyYCHUE — U3MEHSET;

2) a—pacnagu y —U3IydeHHe U3MEHSIOT COCTaB A1pa; [ — paclaj HeT;

3) f—pacnanu y —U3Iy4EeHHE U3MEHSIOT COCTaB s/pa; ¢ — pacraj HeT;

4) a—, [ — pacmaj U3MEHSIOT COCTaB sapa, ¥ — U3JIy4eHHE — HeT;

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

28. Kakue peakiuy Ha3bIBAIOTCS SAEPHBIMU?

1) peaxiuu, U KOTOPHIX SAPO MOTJIONIAIOT SHEPTHUIO;

2) peakiuu, Ipy KOTOPBIX AP0 UCITYCKAIOT SHEPTHUIO;

3) mpeBpamieHust aTOMHBIX Silep P B3aUMOJEHCTBHM UX C 3JIEMEHTAPHBIMU YacTULIAMU WIIH

APYT C APYroM;

30



4) BepHBI BCE OMpE/ICNICHNs TaHHbIC B TyHKTax 1-3;

5) cpenu NaHHBIX ONpPEIENEHNI HET BEPHOTO.

29. s npoTeKaHus yHOpaBIsIEMOH slepHOH IENHOW peakuu HeoOXOAUMO, 4YTOObI
K03(hDUIMEHT pa3MHOKEHHST HEHTPOHOB OBLI:

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

KO3 QUILMEHT Pa3MHOXKEHHS HEHTPOHOB MOXKET NIPUHUMATh JI000€ 3HAUCHHE.

30. SlnepHble peaKIUK CHHTE3a JIETKHX S/Iep aTOMOB Ha3BIBAIOTCS TEPMOSAAEPHBIMHU, IIOTOMY YTO
OHH BO3MOXKHBI:

IpH HU3KUX TEMIIEpaTypax;

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

IIPU CBEPXHU3KHX TemIeparypax (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,  XAPAKTEPH3YIOIUX  OTANBI  ®OPMHUPOBAHUSI
KOMITETEHIINIA

Jlekiun OLIEHMBAIOTCSA IO TOCEIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIACIUTH TJIABHYIO
MBICIIb.

JlaGopaTopHble 3aHATHS OLIEHHMBAIOTCS 110 CAMOCTOSATEIBHOCTH BBINOJHEHHs paboThI,
IPaMOTHOCTH B O()OPMJICHHUH, IPABMIBHOCTH BBITIOJIHCHUS.

CamocrosiTenbHas paboTa OLEHWBACTCS II0 KAYECTBY M KOJMYECTBY BBIITOJHEHHBIX
JIOMAIIHUX WX KOHTPOJBHBIX paboT, TpPaMOTHOCTH B O(GOPMIICHHH, TNPABHUILHOCTH
BBIITOJTHEHUS.

IIpomerxyToyHast aTTecTaus MPOBOAUTCS B (hOpPME 3aueTa U IK3aMeHa.

Jlnst monmyveHus 3a4era U 9K3aMeHa CTYIEHT OYHOM GopMbl 00yUEHHs TOJDKEH B TEUSHUE
ceMecTpa aKTHBHO IIOCEIaTh JICKIMM W TPHHUMATh ydacTHE B OOCYKAEHHH BOIIPOCOB
Kacaroluxcs U3y4aeMoil TeMbI, BBIOIHUTH U 3aIIUTHTh OTYETHI MO MIPAKTUYECKUM 3aHATHAM.

JUis momydeHms 3adeTa W 3K3aMEHa CTYAEHT 3a04HOH (OpMBI OOY4YECHUS JOJDKCH
HamucaTh KOHTPOJBHYIO paboTy, aKTHBHO IIOCEIIaTh JICKIWM W TPHHUMATh YdJacTHe B
00CYX/IEHUH BOIIPOCOB KAaCAIOLIMXCS M3y4aeMOW TEMbl, BBINOJHHUTb U 3ALIUTHTb OTYETHI IO
IIPAKTUYECKUM 3aHATHSM.

Kputepuu orenku 3adera M 3K3aMEHa MOTYT OBITH ITOJY4EHBI B TECTOBOH (hopme:
KOJMYECTBO 0a/ulOB WM  YHOBJIETBOPHTENIBHO, XOpOIIO, OMIMYHO. Jlus moiyueHus
COOTBETCTBYIOIICH OIICHKM Ha 3a4eTe M S5K3aMCHE II0 KypCy HCIIONb3YyeTcs HaKONUTEIbHAs
cucTeMa OalbHO-PEHTHHIOBOH paboThl CTyAeHTOB. MITOroBas OleHKa CKIaJbIBAeTCsl U3 CyMMBI
0aJJIOB MJIM OLICHOK, NMOJYYEHHBIX 10 BCEM paszesiaM Kypca U CyMMbI OaJUIOB IOJIyYeHHOH Ha
3a4yeTe U 3K3aMeHe.

Tabmuua 4.1 - Kpurepuu oLeHKU ypOBHsI 3HaHMI CTYAEHTOB C HCIOJIB30BAHHEM TECTa
Ha 3aueTe WIM 5K3aMeHe 110 y4eOHOH AuCIUILINHE

Ouenka XapaKTepUCTUKH OTBETA CTY/IEHTa
OtnuuHO 86-100 % npaBUIIbHBIX OTBETOB
Xopomio 71-85 %
Y 10BIETBOPUTENIEHO 51-70%
HeynosneTBopuTenbHO Menee 51 %

OI_ICHKa «3a4YTCHO» COOTBETCTBYCT KpUTCPpUSIM OLICHOK oT «OTIIUYIHO» pa(e]
«YHOOBJIETBOPUTECIIBHO.
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O1eHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLICHKH «HE YAOBIETBOPHTEIBHO.

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

Kpurepun oneHnBaHNS KOMIETEHIUH CIIEAYIOLIHE!

1. OTBeTsl HMMEIOT IOJHBIE peuleHHs (C MpaBHIBHBIM OTBeTOM). MX copepikaHue
CBHUJIETEIBCTBYET 00 YBEPEHHBIX 3HAHMAX OOY4aloOIIerocss M O €ero YMEHHMH pelaTth
podecCHOHANTBHBIC 3aJa4l, OLICHUBAETCS B 5 0aJII0B (OTIIMYHO);

2. Bonee 75 % OTBETOB HMMEIOT MOJIHBIE pEIICHUs (C NPABWIBHBIM OTBeTOM). Mx
coJiepKaHHEe CBHIETEIBCTBYET O JOCTATOYHBIX 3HAHHMAX OOYyJarolIerocst U ero yMEHHH pelaTh
npodeccroHanbHble 3a1a4n — 4 Oaia (Xopo1o);

3. He menee 50 % OTBETOB MMEIOT IOJIHbIE peuIeHHs (C MPaBHIBHBIM OTBETOM). Mx
COZIePXKAHHUE CBHUAETENBCTBYET OO YIOBJICTBOPUTENBHBIX 3HAHHAX OOYYAaIOIIErocs M O €ro
OTPaHMYCHHOM YMEHHH pEIIaTh MpoQecCHOHANbHBIC 3a/1a4l, COOTBETCTBYIONINE €ro Oyaymeit
kBayHuKanuy — 3 6aia (yIoBJICTBOPUTEIHHO);

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