MHHUCTEPCTBO CEJbCKOI'O XO38MCTBA POCCHIHCKON
OEJEPAILIUH
DEJIEPAJIBHOE N'OCY [IAPCTBEHHOE BH)JDKETHOE
OBPA3OBATEJILHOE YUYPEX/IEHWME BBICILEIO OBPA30OBAHWSA
«Kazanckuii rocy1apcTBeHHBIIH arpapHbIil YHUBEPCHTET»
(PI'BOY BO KAZAHCKHI TAY)

MHCTHTYT MeXaHNIAUI | TEXH) -
Kadenpa d);mncg,eﬁ‘?é:mwmkﬁ-
S -

P20 TYTBEPKIIA

& -

Aj y Tt a A e 3

A 05t _Jl.pnn“_”:‘:’f’ noX ebno
i f.-i; TfbEGipaboTe, a0eHT
- A{B. Jlmprica

= Mr

4: ‘:

' o7

GO/ ONEHQUHBIX CPEACTE -4
JUIA TIPOBEIEHHSA npow;ncwggﬁoj ATTECTAIMIOBYUAIOLIHXCS
MO AUCHNTEIMHE x5
«PuInKa»
(OHEII()"IIII:K' cpeacrea H METOJTHYECCKHE MaTEpI[a.lbl)

ITPHTOMKCHNC K paﬁcmcﬁ nporpamMme JHCHHILTHHBI

Hampagienue noaroToBku
35.03.05 CapoBoacteo

Harnpagienuocts (nmpodiis) noAroToBKH
/exoparusHoe cagoBoACTBO H . 1anmapTHLI 1u3aiin

Dopma 0GyUeHHS
O4nasn

Kazaus — 2021

Vd

A
4/ -
/ ot
e
W f
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1. MEPEYEHb KOMITETEHLIUA C YKASAHUEM I9TAIIOB UX ®OPMUPOBAHUSI
B ITPOHECCE OCBOEHUS ObPA3OBATEJIbHOU ITPOI'PAMMBbI

B pesynbrate ocBoenus OIIOII mo nampamienuto noaroroBku 35.03.05 CamoBoactso,
0o0yJaromuiicst JIOJDKEH OBJAJICTh CIICAYIONIMMH pe3ynbTaTaMu OOydeHUs 110 JUCLUILIMHE

«Dusukan:

Tabmuma 1.1 — TpeGoBaHus K pe3ysibTaTaM OCBOCHHS AUCIIUILUINHBI

Konn Ko v nanmeHoBanue
[epeueHb MIIAaHUPYEMBIX PE3YJIHTATOB
HaMMCHOBaHHUE HMH/IUKATOpa JOCTHKEHUS
00y4eHHs 0 TUCIUILIHHE
KOMITETECHIHU KOMIICTCHITHH

OIIK-1. Cniocoben 3namsb: pyHIaMEHTAIBHBIC 3aKOHBI

peuiaTh TUIIOBBIC

OIIK-1.1/lemoHCTpHpPYET

3HAHHE OCHOBHBIX bu3uKky, 1715 peneHns CTaHAapTHBIX 3a1a4

3a1a4u

npodeccHoHaIbHON
JIeATeIIbHOCTH Ha

OCHOBE 3HaHUI

OCHOBHBIX 3aKOHOB
MaTeMaTU4eCKuX U
€CTECTBEHHBIX HAyK
C IPUMEHEHHEM
UH(OPMAIUOHHBIX

TEXHOJIOTHH

3aKOHOB

MaTeMaTUYECKHX,
€CTECTBEHHOHAYYHbIX U
obmenpodeccnoHaIbHBIX
IHACIVILINH,
HEOOXOAMMBIX IS
pelleHus THIIOBBIX 33124
B 00J1aCTH €aJI0BOJICTBA

U MX NPUMEHEHHUE B 00JIaCTH Ca/I0BOJICTBA

Ymems: JleMoHCTpUpOBATH 3HAHUS
(hyHIaMEHTABHBIX 3aKOHOB (DU3UKH, AT
pelIeHus CTaHAAPTHBIX 33134 U X
NPUMEHEHUE B B 00J1aCTH CaJI0BOACTBA

Bnaodemu: HaBbIKaMu 1EMOHCTPUPOBATH
(byHIaMeHTaIbHBIC 32aKOHBI (PU3UKH, B JUIS
peLIeHus CTaHAAPTHBIX 3a/1a4 U UX
NpUMEHEHUEe B 00J1aCTH Cal0BOJCTBA

2. OMMCAHME MMOKA3ATEJIEN M KPUTEPUEB OLIEHUBAHUS KOMITETEHLIUA
HA PA3JIMYHBIX 3TAITAX UX ®OPMUPOBAHUSA, OIUCAHUE IIKAJI
OLHEHUBAHMUSA

Tabmuuma 2.1 — IlokasaTenu M KPUTEPUU ONpPEICICHUS YPOBHS C(HOPMHPOBAHHOCTH
KOMIIETCHIMI (MHTErpUPOBaHHAsI OLIEHKA YPOBHsI C(OPMUPOBAHHOCTH KOMITETCHIIH)

JUISL pELIECHUS
THIIOBBIX 3a]a4
B 00JacTH
CaJIoBOJICTBA

ounoOKu.
Ymemov: Ipu IIponemonctpu | IIpoaemonctp | IlponemoncTpu
JleMoHCTpH | peleHuu pOBaHHbIE HPOBAaHHBIC pOBaHsbI Bce
poBath CTaHJAPTHBIX | OCHOBHEIE BCE OCHOBHBIE | OCHOBHBIE
3HAHUSA 3a1a4 He YMEHHUS yMEHUs YMEHUS
(byHZaMeHTa | IPOJEMOHCTP | UCIOJIB30BATh | HCIIONB30BAHU | HCIIOIB30BAHUSL
JIBHBIX UPOBaHBI byHnamenTanp | s (hyHmamMeHTanbH
3aKOHOB OCHOBHBIE HBIE 3aKOHBI (yHmamMeHTanb | bIX GU3NUECKUX
Gbus3uky, 11 | yMEHHS (bu3uKy pu HBIX 3aKOHOB | 3aKOHOB IIpH
perieHus UCIIONB30BATh | PeLeHUN ¢usuku npu pelieHun
CTaHJAapPTHBI | 3aKOHBI CTaHJIAPTHBIX | PEILICHUH HECTaHIapPTHBIX
X 3aj1a4 M MX | QU3MKH, 3ajad4. 3aJaHus | CTAaHAAPTHBIX | 3a7ad. 3aj1aun
NPUMEHEHUE | UMM MECTO | BBITOJIHEHBI, 3aJa4 UMEIH | peleHsl 0e3
B B o0nactd | rpyOble HO HE B MECTO omnboK B
CaJIOBOACTB | OIIMOKH. MIOJTHOM Herpyoble MOJIHOM 00BEME
a obbeme. ouuoKu
Bnaoems: IIpn Nwmeerca Wmerorcs IIponemoncTpn
HaBbIKAMU pelieHnu MHHHMaJbHbIH 6a3oBble POBaHbI HAaBBIKU
JIEMOHCTPHD | CTaHAAPTHBIX | HAOOp HABHIKOB HaBBIKU UCTIONB30BAHUS
OBaTh 3a/a4 He MPUMEHEHHS npuMeHeHus: | GyHIaMeHTaIbH
¢ynnamenra | nmpopeMoHeTp | GyHIaMeHTanb | GyHAaMEHTANb | bIX PU3MYECKUX
JIbHBIE HUPOBaHHBIX HBIX 3aKOHOB HBIX 3aKOHOB | 3aKOHOB IIPH
3aKOHBI HaBBIKH dusuky st (U3HMKK IPU | peLICHUN
¢busuky, B UCIONB30BaH perieHus pelieHun HECTaHAPTHBIX
ULt ust CTaHJAPTHBIX | CTAHOAPTHBHIX | 3ajad. 3aJa4u
perieHus ¢dyHnamenTan | 3amad. 3ama4u 3aj1a4 ¢ petieHsl 6e3
CTaHJapPTHBI BHBIX pelieHsl ¢ HEKOTOPBIMH | OLIMOOK U
X 3aJ]a49 U UX | (U3UYECKHX | HEKOTOPBIMH HEI0YeTaMH | HEJJOUETOB.
NpUMEHEHne 3aKOHOB HeJ0ueTaMHu.
B 00s1acTi UMEJI MECTO
CaJl0BOJICTB rpyOsIe
a OLIMOKH.

Kon u Tinammpyen OueHka ypoBHs COPMUPOBAHHOCTH

HaWMEHOBaHHE bie

HUHJMKATOpa pesynsrarer | HEYAOBIETBO | YIOBITETBODHTE XOpOIIIO OTIIHO

JOCTHIKCHUA PHUTEIBHO JIBHO

KOMIICTCHIIUH obyuenns
OIIK-1.1 3namo: YposeHs Yposens Yposens YposeHb
JHemonctpupye | dynaamenra 3HaHUU 3HaHUHI 3HaHUU 3HaHUHI
T 3HaHHE JIbHBIE ¢dynmamenran | pyHaameHTans | GyHAaMeHTanb | GyHIaMEHTAIbH
OCHOBHBIX 3aKOHBI BHBIX 3aKOHOB | HBIX 3aKOHOB HBIX 3aKOHOB | BIX (PU3UUYECKUX
3aKOHOB ¢buzuky, A1 | QUMK HIDKE | MHHUMAJIBHO uzuku 3aKOHOB B
MaTeMaTH4ecK | PelIeHUs MHHHMAJIBHBI | JOIyCTHMBIH | COOTBETICTBYET | 0ObeMe
ux, CTAaHJAPTHBI | X TpeOOBAHUH | JUIS PEIICHUs [porpaMme | COOTBETCTBYIOL]
€CTECTBEHHOHA | X 3a/1a4 U UX | HEOOXOAMMBI | CTaHIAPTHBIX HOATOTOBKE, | €M Iporpamme
YUHBIX U MpUMEHEHHE X IS 3azad, JOITYIIEHO HOJTOTOBKE, 6¢3
obmenpodeccu | B obaacTu peuieHust JIOTYHICHO HECKOJIBKO omrboK.
OHAJIbHBIX CaIOBOJACTB | CTaHJAPTHBIX MHOTO HerpyObIX
JUICLMILIHH, a 3aj1a4, UMENU HErpyobIX omuboK.
HEOOXOUMBIX MECTO rpyObIe OIIHOOK.

OrnrcaHue IIKabl OLICHUBAHUS

1. OneHka «HEYIOBICTBOPUTEIBHO» CTABUTCS CTYJICHTY, HE OBJIQJICBIIEMY HU OJHHM M3
3JIEMEHTOB KOMIIETECHIINH, T.€. 0OHApYKMBIIEMY CyIIECTBEHHBIC MPOOEIBI B 3HAHUM OCHOBHOTO
IIPOrpaMMHOIO MaTepuaja 110 AUCHUIUIMHE (TIPAaKTHKE), JOMYCTHBLIIEMY HpPHUHINIHAIBHBIC
OIIMOKK MPU NPUMEHEHUH TEOPETHYECKHX 3HAHUI, KOTOpPBIC HE MO3BOJAIOT €My HPOJODKHTH
00y4eHne WM MPHUCTYIHUTh K MPAKTUYECKON AEATEIBHOCTH 0€3 JONOIHUTEIFHON HOATOTOBKU
M0 JAHHOM JUCLMIIINHE.

2. Ormenka

nucuuiuinHe  (MpakTHKe) B o0beMme,

«yJIOBJIETBOPHUTEIILHOY

CTaBUTCA CTYJEHTY,

OBJIAACBUIEMY 3JJICMCHTAMH
KOMIICTCHIIUU «3HAaTb», T.C. IPOSBHUBLUIECMY 3HAaHWsS OCHOBHOT'O IPOrpaMMHOIo mMartepuaia II0o

HEOOXOAMMOM /IS MOCIEAYIOLIEro O0y4eHHs |

HpelICTO}IIIICfI HpaKTI/I‘ICCKOﬁ ACATCIIbBHOCTH, 3HAaKOMOMY C OCHOBHOM peKOMeHZIOBaHHOﬁ

JIUTEPATYPOH,

JAONYCTUBIIEMY HETOYHOCTH B OTBETE Ha 53K3aMCHC,

HO B OCHOBHOM

obuasiaromemMy HeoOXOMMBIMU 3HAHUSIMU IS UX YCTPAaHEHHs! IIPH KOPPEKTHPOBKE CO CTOPOHBI

JK3aMeHaTopa.

3. OI_ICHKa «XO0pouIo» CTaBUTCA CTYACHTY, OBJIQACBLUIEMY OJJIEMCHTAMH KOMIICTCHIUH
«BHATbh» U «YMCTb», NPOSIBUBIICMY ITOJIHOC 3HAHHUEC NPOTPAMMHOI0 Mar€puajia no AUCHUILUIMHE

(mpakTHKe),

OCBOHMBIIEMY OCHOBHYIO PpEKOMCHJAOBAHHYIO JIMTEpATypy,

OOHapyKUBIIEMY




CTaOWIIBHBINA XapakTep 3HaHUI U YMEHUH U CIOCOOHOMY K MX CaMOCTOSITEIbHOMY IIPUMEHEHHIO
1 OOHOBJICHHIO B XOJI€ TIOCIICAYIOIIEr0 O0yYEHHs U IPAKTHYECKOU eI TeIbHOCTH.

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

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

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

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

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

WHauKaToOp JOCTHKEHHS KOMIETEHIIMU Ne 3ayianmii (Bonpocos, OUIIETOB, TECTOB U
IIp.) AU OLIEHKHU PE3yJIbTaTOB 00y4EHHUs 110
COOTHECEHHOMY MHMKATOPY JOCTHKEHUs
KOMIIETEHLIUH

Mexanuka: Bonpocs! — 6,9,12,21,25,26

OIIK-1. JleMoHCTpHpYET 3HAHHE OCHOBHBIX TepmoanHamMyka U MoJeKyIspHas QU3UKa:

3aKOHOB MaTeMaTH4ECKHX, BOTIPOCH — 2-5,10,13,21
€CTECTBEHHOHAYYHBIX U
061enPoeCCHOHANBHBIX AMCIMIUIHH, DJIEeKTPOMAarHeTu3M: BOIPOCHI: BOIPOCHI —

HEOBXOIMMBIX JUIsl pelIcHHs THIOBBIX 3amaa | 1,14,15,21,22

B o0Jyiactu cagoBOACTBA
SHCKTDOMB.FHI/ITHI;IC KOJICOAHWSI ¥ BOJIHBI:

Bonpocsl — 1,12

OnTtuka: Bonpocsl — 2,14,15,19

3.2. Bonpocs! J1s CAMOKOHTPOJIS U MOATOTOBKH K MPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHUKA (1 kypc, 2 cemecTp)

1. ®usnka u ee CBsI3b C APYTUMHU CIICIHAIBHOCTSAMM.

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

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

4. BpawmatenbHoe IBHXKEHHE. YTJOBas CKOPOCTb M YIJoBoe YyckopeHHe. CBs3b MexXIy
JIMHEHHBIMA Y YTJIOBBIMHU BEITMYMHAMU.

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

6. 3axonsl HeproToHa.

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

8. Lentp macc.

9. JluHamMKa BpamaTeabHOIo IBHKEHUS. MOMEHT CUJIBIL.

10. Mowment unepuuu. Teopema Illrelinepa.

11. MoMmeHT uMnyibca.

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

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

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

15. Kunerndeckast sHeprus.

16. Teopema 0 KHHETUUECKOH SHEPTUU.

17. Teopema Kenura.

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

19. IloreHuunansHas 3Heprus AeHOPMUPOBAHHON IPYKUHEL

20. I'paBUTaniOHHAs MOTEHIMAIbHAS SHEPIUS.

21. 3akoH COXpaHEHHs] MEXaHUYECKOI dHEPIHHU.

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

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

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

25. 3axoH BcemupHoro tarorenus. Bec. HeBecomocTs.

26. 3axonsl Kerutepa.

27. HckyccTBeHHbIe cyTHUKH 3emiu. Kocmuueckue ckopocTu.

28. PeakTuBHOE IBMXKEHUE. YpaBHEeHUEe Melepckoro.

29. 3apauu [{nonkoBcKoro.

30. AOCOIIOTHO yHpyroe u abCOJIFOTHO HEYIPYTroe CTOJIKHOBEHHSI.

31. Cuna tpenus. Tpenue nokos. TpeHue cKonbxeHUe

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

1. OcHoBbl MonekysipHO# dusuku. Atom. Temmeparypa.

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

OCHOBHbIE YpaBHEHUsI MOJIEKYJISIPHO-KHUHETUUECKON TEOPHH.

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

PaBHOMEpHOE pacnpesieneHue SHEPTHH 110 CTENEHAM CBOOObI MOJIEKYII.

BHyTpeHH:s S5HEPIUsl CUCTEMBI.

IMponeccel nepeHoca: auddys3us, BHyTpeHHEe TPEHHE, TEIUIONPOBOAHOCTD.

. CrarucTnueckue 3aKkoHbl. Pacrpeznenenue Monekyll N0 CKOPOCTSM. 3aKOH pacrlpeeieHus
Makcgenna.

9. WMsmepenue ckopocreit Mosekyin. Onbit LlTepHa.

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

11. Bapomerpuueckas popmya.

12. Idnuna cBoGomHoro mpobera mosekyna. Kosdduiuuents: mubdysuu, BHyTpEeHHETO TPEHHUS,
TETIONPOBOJHOCTH.

13. Temnno u pabora. 1 3aKOH TEPMOJMHAMHKH.

14. Pabota pacumpeHus rasa.

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

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

18. INomuTHyeckue mporece.

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

21. Huxn Kapno. KITJI nukna Kapho.

22. JlBurarellb BHyTPEHHETO CropaHusi. XoJIoAWIbHUKH. HarpeBaTenbHbIe HACOCHI.

23. 1l 3aKOH TEPMOIUHAMUKH.

24. DHTpONHMS U TEPMOIMHAMUYECKAS BEPOSITHOCTb.

25. BpluucneHue SHTPOMUH ISl PA3IUYHBIX IPOLIECCOB.

26. PeanbHblii rassl.

27. Teopernuueckue U30TEPMbI PEATIBHOIO ra3a.

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

29. BHyTpeHHss 3HEpPIus peajgbHOro rasa.

30. Dddexr Jxoynsa-Tomcona. CxxmxeHue rasa.

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

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

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

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

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

5. CB#3b MeX/Iy MOTEHIMAIOM H HANPSHKEHHOCTHIO. DKBUIIOTCHIIUAIBHBIC TIOBEPXHOCTH.

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

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

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

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

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

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

12. DOnexrpuueckuit Tok. Cuna Toka. IT10THOCTB TOKA.

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

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

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

16. PasserBnennbie nenu. [IpaBuna Kupxroda.

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

18. 3akonsl anexrponu3a Papanest. DneKTpuuecKas IPOBOIUMOCTD KHUIKOCTEH.

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

20. MarnutHoe noje. JINHUM MarHUTHOM MHIYKLUH.

21. 3akoH Ammepa.

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

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

24. Cuna B3auMOJEHCTBUS IBYX NPSMOIMHEHHBIX IPOBOJHUKOB C TOKOM.

25. 3aKOH IOJHOTO TOKa.

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

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

1. DrnexrpoMarHUTHas WH]YKIHS.

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

3. JSIBneHWe CaMOMHIYKIUHU.

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

S. Bgzaumnas unaykuus. Tpanchopmarop.

6. DHeprus MarHUTHOTO ITOJIS IEKTPHUUECKOTO TOKA.

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

9. IlapamarHeTWku B OJHOPOJHOM MarHUTHOM IIOJIE.

10. MarauTHOE 1oJje B BELIECTBE.

11. ®eppomarHeTusm.

12. VpaBuenus MaxkcBenia.

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

14. CnoxxeHre rapMOHHYECKUX KOJieOaHMil, HAIIPABJICHHBIX BJIOJIb OAHOW MPSIMOIA.

15. CnoxeHre B3aMHO MEPICHIUKYISPHBIX KOJICOaHUH.

16. 3aryxaromue kojaebaHus.

17. BoiHyX/IeHHBIC KOJIeOaHUsI.

18. KonebarenbHblil KOHTYP.

19. Hesaryxaromue 31€KTpOMAarHuTHbIE KoeOaHusl.

20. 3aryxaromiue JIeKTPOMarHuTHbIE KoJeOaHusl.

21. BbIHyX/EHHbIE IEKTPOMarHUTHBIE KOJIeOaHUsS

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

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

24. DnekTpoMarHUTHbIE BOJIHBL. HekoTopblie cBOiCTBa 2JIEKTPOMarHUTHBIX BOJH.

25. W3nyueHne 31eKTPOMarHUTHBIX BOJH.

26. Ilkana 31eKTPOMAarHUTHBIX BOJIH.

5. OIITHKA.(2 kypc, 2 cemecTp)

1. BosHOBas U KBaHTOBAasi TEOPHsI CBETA.

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

I'eomerpuueckast onTHka.

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

Tonkue nuH3b1. MUKpPOCKOI.

HWnTepdepennuns cera. MHTephepeHIuys cBeTa i KOTepeHTHOCT.

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

8. HHTrepdepeHnys cBeTa B TOHKHX IUICHKAX.

9. MHurepdepomerpsl. [IpocBeTiieHHE ONTHKH.

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

11. Merox 30u @penens.

12. udpakunonnas pemerka. udpakius peHTTeHOBCKUX JTy4eH.

13. TousTre o rojorpadumu.

14. Tlonspu3zauus ceera. EcrecTBeHHBII 1 MONsApH30BaHHBIM cBET. 3aKoH Maoca.

Nouvaw



15. Tlonsipuzanust npu OTpaskeHUH U MpesomMiieHud. 3akoH bproctepa.

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

17. Bparienue miockocTy nojsipusanuu. EcrecTBeHHOE BpallieHHe.

18. Jlucnepcus cera. HopmanbHas u aHOMaJibHas JUCTIEPCHU.

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

20. Paccesnue ceta. 3akoH Panes.

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

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

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

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

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

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

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

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

8. VYpasuenne llpeaunrepa. CTaTuCTHUECKOE TOJIKOBaHUE BOJIH Jie bpoitns.

9. CooTHolIeHUE HeonpeneneHHocTel [ elizeHoepra.

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

11. Atom Bogopoaa. KBantoBsie uncna no teopuu Illpeaunrepa.

12. Cnun anexrpona. [Ipunuun 3anpera Ilaymu.

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

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

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

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

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

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

20. CocTtaB u cTpoeHHE aTOMHOTO siipa. HykmoHsl, 3apsa, pasMep M Macca aTOMHOIO sfpa.
MaccoBoe u 3apsigoBoe uucia. [Ipupoaa saepHbix cui. Jedekt Macchl u SHeprust CBsI3H siep.
21. PagnoaktuBHOCTH. BuIbl pamuoakTuBHOrO pacmana u W3inydeHHd (a—, f—,y — M3MEHEHUS

aTomHoro siipa). [locrosiHHas 1 nepuoa nosypacrnasa.

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

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

24. DneMeHTapHBIE YaCTHLBI U UX KilacCH(UKaIHs.

3.3. BapuanTsl 32124 115 HHIUBUAYAIBHOTO 32/IaHHSI M CAMOCTOSITEJIbHOI PadoThbI

1. MEXAHUMKA (1 kypc, 2 cemecTp)

L.

11.

12.

3aBUCHMOCTh TIPOHAEGHHOTO TEJIIOM IIyTH S OT BpeMEeHH t maércs ypaBHEHHEM
S=A+Bt+Ct*, tne A=3m, B=2m/c u C=1m/c’ . Haiitu cpemmee yckopeHue Tena 3a
MIEPBYIO, BTOPYIO, TPETHIO CEKYH/IbI €T0 IBUKEHHUSI.

Kamenp OpomieH B ropu3oHTalbHOM HampasieHud. Yepes 0,5 ¢ mocie Havana JBIDKCHUS
YHCJIEHHOE 3HAYCHHUE CKOPOCTU KaMHs cTaio B 1,5 pasza OoJblie ero Ha4anbHONH CKOPOCTH.
Haiiti HauanbHyI0 cKOpOCTh KaMHsl. CONMpOTHBIIEHHE BO3AyXa HE YUUTHIBATh.

Haiitn panuyc Bpamiaromiero koseca, €CIM W3BECTHO, YTO JIMHEHHAs CKOPOCTh V; TOUKH
nexaniei Ha oboje, B 2,5 pa3a OoJblie JTMHEHHONH CKOPOCTH V> TOYKH, JIeKallei Ha 5 cM
OumKe K OCH KoJeca.

Koneco paguycom R =0.1M Bpamaercs Tak, 4TO 3aBUCUMOCTb YIJIa IOBOPOTa pajuyca OT
BpEMEHH N1aeTcsl ypaBHeHueM @ = A+ Bt+Ct’, rne B=2pawcu C zlpau/c3 Jlis Touek,
Jexalmux Ha o0one Kojeca, HalWTH uepe3 2¢ IOCIe Hayana JBHXKEHMS CIEIyloline
BEIMYMHBL: |)yrIOBYI0O CKOPOCTh, 2) JIMHEHHYIO CKOpPOCTh, 3) YIJIOBOE yCKOopeHue, 4)
TaHIeHIMAJIBHOE YCKOPEHNUE, 5) HOPMaIbHOE YCKOPEHHE.

Teno maccoii 0,5 Kr IBHXKETCS NPIMOJIMHEHHO, IPUYEM 3aBUCUMOCTb MPOHICHHOTO TEIOM
nyrH S OT Bpemenu ¢ jaércs ypasHenuem S=A—Bi+Cri =D, tae C=5m/c> u D=1
m/c®. Haitr BEJIMYMHY CUJIBL, ACUCTBYIONIEH Ha TEJIO B KOHIIE IEPBOM CEKyH/Ibl JBU>KCHUSL.
Teno Becom 49 H ynapsiercst 0 HenmoABMKHOE Teno Maccoi 25 kr. Kunernueckas: sHeprust
CHCTEMBI ITHUX ABYX Tell HEMOCPEACTBEHHO Mocie yaapa ctana paBHa 5/Dk. Cuuras ymap
LEHTPAIBGHBIM U HEYIPYTHM, HAUTH KMHETHYECKYIO SHEPTHIO TIEPBOT0 Tela A0 yaapa.
Haiitu paboTy, KOTOpPYK HaJ0 COBEpIINTh, YTOOBI CKaTh NpyxuHy Ha 20 cM, eciu
M3BECTHO, YTO CWJIAa INIPOIOPIHOHATbHA nAedopmanmyu U mox neiicteueM cuisl B 29,4H
IIpY’>KHHA CKMMaeTcs Ha 1cM.

Haiiti 3aBUCHMOCTh YCKOPEHHSI CHIIBI TSDKECTU OT BBICOTBHI HaJ MOBEpXHOCTHIO 3emiu. Ha
KaKOH BBICOTE YCKOPEHHE CHJIBI TSDKECTH COCTaBIIET 25% OT YCKOPEHHMs CHIIBI TSDKECTH Ha
IIOBEPXHOCTH 3€MIIH.

Ha Gapaban paguycom R=0,5M HamoTaH mHyp, K KOHIy KOTOpOro npuBsi3an rpy3 P= 98 H.
Haiitn MomeHT mHeprmu GapabaHa, €CIIM W3BECTHO, YTO IPY3 OMYCKAETCS C YCKOPEHHEM
a=2,04 wm/c’.

. Mennslii map pagimycom R =10 cM BpamaeTcsi o CKOPOCTBIO, COOTBETCTBYIoMIEH v =2 00/c,

BOKPYI OCH, Hpoxojsiieid yepe3 ero ueHtp. Kakyro paboTy Hajmo COBEpLIMTb, YTOOBI
YBEJIMUHUTH YIIIOBYIO CKOPOCTb BpalLleHHs L1apa BABOE?

MaxoBoe KOJIeco HauMHAeT BPALIATHCS C NOCTOAHHBIM YITIOBBIM ycKkopenueM & = 0.5 pan/c?
u depe3 # =15c mocie Hayana JBWKCHMS NPUOOPETaeT MOMEHT KOJMYECTBA ABIKCHUS,
paBnblit L =73.5kr M%/c. HaliTn KpHETHYeCKyI0 SHEPIHIO KOJEca uepes t, =20 ¢ mocne
Hayaja BpalleHHU.

OmHOPOIHBIN CTEPKEHb COBEpILIACT Majible KoueOaHHsl B BEPTHKAJIBHOW IIOCKOCTH OKOJIO
TOPHU30HTAJIBHOM OCH, MPOXOJslleil Yepe3 ero BepxHuil koHew. Jmnna crepxkus ¢ =0.5m.
Haiitu nepuoz koneOaHus CTEPIKHSI.

. Obpyu amamerpoMm 56,5 cM BHUCHT Ha IBO37e, BOUTOM B CTCHY, M COBEpIIAEcT Majble

KoJsieOaHMs B IUIOCKOCTH MapauiebHON cTeHe. HaiiTi nepros 3Tux KonebaHuid.

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

1.

2.
3.

Haiitu Maccy cepaucToro rasa (SO,), 3aHuMarolero o6séM 251 npu temneparype 27 °C u
naByieHud 760 MM pT. CT.

Haiii miorHocTs Bogoposa mpu temneparype 15°C u napinernn B 730 MM pT.CT.

Haiitu yucno monekyn Bogopoaa B lem’, ecnu gasnenue paBHO 200MM PT.CT., a CpeqHss
KBaJpaTH4Hasi CKOPOCTb €r0 MOJICKYJI P JaHHBIX yCIOBHAX paBHa 2400 m/c.



10.

Uemy paBHa 3HEprus TEII0Boro AwkeHus 20 r KUCIOpoja pU TeMIepaType 10°C? Kaxas
YacTb 3TOH 3HEPTUM NPHUXOJUTCSA Ha JOJIO IOCTYNATENbHOIO ABMKEHHs M Kakas 4acTh Ha
JIOJIIO BPAILATENILHOTO?

Heobxoaumo cxatb 102m° BO3/yxa /10 00béma B 2- 107m°. Kax BBITOJIHEE €ro CHKUMAaTh:
annabaTHYeCKH UM U30TEPMUUECKU?

WneanbHas TtemnoBas MamuHa paboraer mo uukiny Kapuo. Ilpu stom 80% Tema,
MOJIy4aeMoro OT HarpeBaTens, mnepenaércst XOoJIOAWIbHUMKY. KomudecTBo — Teruia,
[OJTy4aeMoro OT HarpepaTens, paBHo 1,5 kxan. Haitru: 1) KILJ. uwukna, 2) paGoty,
COBEPIIECHHYIO IPH MOJIHOM LIHKJIE.

VneanbHast xonoauibHas MalllMHa, paboTtaromias mo obpatHomy uukiay Kapno, nepenaer
TEMJO OT XOJIOAMIbHHMKA ¢ BOJOil npu Temmeparype 0°C KMISATHIBHUKY C BOJOH mpH
TeMHepaTypeIOOOC. Kakoe xoiau4yecTBO BOJbI HY)KHO 3aMOPO3HUTh B XOJIOJAMIbHUKE, YTOOBI
IPEeBPATHUTh B 1apl Kr BOJbI B KUIIATUIILHUKE?

HaiiTn wu3MeHeHMst SHTponMH Ipu mepexoAe 8 r kuciopoza or obbéma B 10 1 mpu
TeMIiepaType 80° C x 00bémy B 40 11 pu Temneparype 300°C.

HaiiTn u3MeHeHus SHTPONUM IPH U300apHyYecKOM paciuupeHud 8 r remus ot V=10 1 1o
o0béMa V>=25 n.

Kakyro temmepaTypy UMEIOT 3,51 KHCIIOpOAa, 3aHUMaroIIero oosém 90 ovs TIPH JABJICHUH B
28 at™.? I'a3 paccmaTpuBaTh Kak 1) ujeanbHbli, 2) pealbHblil.

3. JIEKTPUYECTBO (2 kypc, 1 cemecTp)

L.

2.

10.

Bo ckonbko pa3 cuila HBIOTOHOBCKOTO IMPUTSDKEHHS MEXAY OBYMs HMPOTOHAMH MEHbIIE
CHJIBI MX KyJIOHOBCKOTO OTTaJKUBaHU:A? 3aps/] NPOTOHA YMCICHHO PAaBEH 3aps/y 3IEKTPOHa.
JlBa OZIMHAKOBBIX METAJUIMUECKUX 3apsDKEHHBIX IIapuka BecoM 1,96 H kaxnplit Haxoxurcs
Ha HEKOTOPOM PACCTOSHUM APYT OT Apyra. HaiiTu 3apsj mapukoB, €ClIM M3BECTHO, UTO Ha
9TOM PACCTOSHMH UX JIEKTPOCTATHUECKAsk SHEPIus B MHJUIMOH pa3 Ooyblie MX B3aUMHON
IPaBUTALIMOHHON SHEPIUH.

PaccTosiHHE MEKLy ABYMS TOYEYHBIMH 3apsjamu ¢, =7.5-10°Kn n ¢, =-14.7-10° Kxn

paBHO 5 cM. HaifTu HanpsskeHHOCTH BIEKTPUYECKOTO IONIS B TOUYKE, HaxoZsmedcs Ha
PAcCTOSAHHMH 3 CM OT TOJIOKUTEIBHOTO 3aps/ia U 4 CM OT OTPHLATEIBHOTO 3apsa.
OnpenenuTh HaNpsHKEHHOCTh DIIEKTPUYECKOTO Mois Ha paccrosuu  2-107° oM ot
OJIHOBAJIGHTHOT'O MOHA. 3apsi]] HOHA CYUTATh TOUCUHBIM.

B mockoM ropH30HTANIBHO PACIONOKEHHOM KOHJIGHCATOpE 3apsKeHHas Kallelbka PTYTH
HAXOJUTCSl B PABHOBECHH IPU HAMPSHKEHHOCTH 3JIeKTpudeckoro nois £ =600 B/cM. 3apsn
karu pasen 8107 Kit. Haittu paguyc kanmm.

Ha kaxoe paccTosiHHe MOTYT COJIM3HTBCS [Ba SMEKIPOHA, €CIII OHM JBIDKYTCA HABCTPETy
JIPYT OPYTY C OTHOCHTENIBHON CKOPOCTHIO, paBHOMU 10° cM/cek?

Kakast cosepmaercss paboTa NpH TlepeHeceHMM TodeyHoro 3zapsga B 2-10°Kn wu3
OECKOHEYHOCTH B TOYKY, HAXONANIYIOCS HAa PAcCTOSHHM 1 CM OT MOBEPXHOCTH IIapa
pamuycoM | CM ¢ IOBEpPXHOCTHOM IIOTHOCTBIO 3apsina o =10 Ki/em??

DJIEKTPOH BJIETAET B IUIOCKUH FOPU3OHTANIBHBIH KOHIEHCATODP MapaulebHO €ro IIIaCTUHAM
CO CKOPOCTBIO 1)X=107 Mm/cek. HampspxenHocTh nonst B KoHneHcatope E =100 B/cM, mamuna
KOHJIeHcaTopa =5 cM. HaiiTi BeNM4nHy WM HalpaBICHHE CKOPOCTH 3JIEKTPOHA IPH BBLIETE
€ro U3 KOHJ/IEHCaTopa.

Haiitn emxocth 3eMHoOro mapa. Pamuyc 3emHoro mapa npuHaTh paBHeIM 6400 kM. Ha
CKOJIBKO M3MEHUTCS TOTEHLHAJl 3eMHOr0 INapa, €CIH €My COOOMIUTh KOJNHYECTBO
2JIeKTpHUecTBa, paBHoe 1 Kn?

Karymka wu3 wMenHoil mpoBojoku wumeer comnpotuBieHne R =10.80m. Bec wMenHoit
npoBonoku paBeH P =33.4 H. Ckompko METpPOB INPOBOJIOKH M KaKoro amameTrpa d
HaMOTAHO Ha KaTyuke?

11.

12.

13.

15.

16.

17.

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

Onement D.JI.C. B 2 B umeeT BHyTpeHHee conpotuBieHue 0,5 Om. Onpenenuts najaeHue
MOTEHIMaNa BHYTpPU O3JIeMeHTa npu cuie Toka B wmenu 0,25 A. Haiitu BHemmnee
CONpPOTHBIICHHE IENH NPH 3TUX YCIOBHSAX.

DJIeMEHT 3aMBIKAlOT CHayala Ha BHEIIHee compoTupieHue R;=2 Om, a 3aTeM Ha BHeIIHee
conpotusienue R,=0,5 Om. Haiitu O./1.C. anemeHTa U €ro BHYTPEHHEE COIpPOTHBICHHUE,
€cJIU U3BECTHO, YTO B KAXKJIOM M3 3TUX CIIy4aeB, MOIIHOCTb, BbIiesAeMas BO BHEIHEH LiemH,
OJIMHAKOBa U paBHa 2,54 Br.

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

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

Kakoe KoinuecTBO »IeKTPHYECKOil SJHEPriU Halo M3PAacXOA0BaTh, YTOOBI PH JIEKTPOIIN3E
pacteopa AgNO, Beinemunock 500 mr cepeOpa? PasHOCTE MOTEHIMANIOB Ha SIEKTPOJAX
paBHa 4 B.

[Inomane kax0ro MEKTpoa HOHU3ALMOHHON KaMephl 100cM® 1 paccTosiHie MeXy HUMHU
6,2 cM. HaiiTn TOK HachIIeHNs B TaKOM KaMepe, €CIIM U3BECTHO, YTO HOHMU3ATOp 00pa3yeT B
e’ execekyHIHO 10° MOHOB KaX0T0 3HaKa. MOHBI CUATATH OJIHOBAIEHTHBIMH.
INoTenuunan nonnzauuu aroma reaus 24,5 B. Haiitu paboty nonnzanuu.

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

1.

2.

HaiiTn HanpspKeHHOCTh MAarHHTHOTO IO B TOYKe, OTCTOsMmIEH Ha 2 cM OT OECKOHEYHO
JUTMHHOTO MTPOBOJIHHUKA, IO KOTOPOMY T€UeT TOK B 5 A.

HaiiTn HanmpspkKeHHOCTh MAarHMTHOTO MOJIST B IEHTPE KPYrOBOI'O IPOBOJOYHOTO BHTKA
pagrycoM 1 cM, 0 KOTOpOMY TedeT Tok 1 A.

JlBa mpSMOJIMHEHHBIX IJIMHHBIX TPOBOJHMKA PACIIOIOKEHbI MapajuieNbHO Ha PACCTOSHUH
10 cm apyr ot apyra. Ilo npoBogHMKam TeKyT TOKM [, =1, =5A4B NpPOTHBOIOIOXKHBIX

HampapieHUsAX. HaliTm BenwunHy W HampaBlieHWE HANPSHKEHHOCTH MAarHUTHOTO IIONS B
TOYKe, HaXoIsIelcst Ha paccTossHUM 10 cM OT Ka)10T0 MPOBOIHUKA.

W3 nmpoBonokn jumHOI0 | M caenaHa KBajpaTHas pamka. I1o 3Toif paMke TedeT TOK CHIION
10 A. HaiiTi HanpsikeHHOCTh MarHUTHOTO 110JIsS1 B LIEHTPE PaMKHU.

OOMOTKa KaTyIIKH cliellaHa U3 MpoBosioku auameTpoM 0,8 MM. BUTKH TUIOTHO mpuierarwT
Zpyr K apyry. Cumuras KaTymIKy JOCTaTOYHO AJIMHHOHN, HalTH HaNpsHKEHHOCTh MarHUTHOTO
T10JIs1 BHYTPU KaTYIIKH ITPH cuile Toka B 1 A.

B ogHOpOoIHOM MarHWTHOM IOJI€, HANPSDKEHHOCTH KoToporo 1000 3, momenieHa kBaapaTHast
pamka. Ee mIockocTh cocTaBisieT ¢ HalpaBlICHHEM MAarHUTHOTO MOJS YToil 45°, Cropona
pamku 4 cMm. OnpenenuTb MarHUTHBIN TOTOK, IPOHU3BIBAIOLINHN paMKy.

Mexay HONIOCaMH 3JIEKTPOMArHUTa CO3JaeTCsl OJHOPOJHOE MAarHUTHOE IIOJIE, MHIYKIMS
koroporo pasHa 0,1Txn. ITo npoBoxy anuHOIO B 70 CM, IOMELIEHHOMY HEPIEHIUKYISIPHO
CUJIOBBIM JIMHUSIM, TeueT TOK cuiioit 70 A. Haiitu cuity, 1efcTBYIOINIYIO Ha IPOBOJ.

Haifti KMHETHYECKYIO 3HEPTHIO IPOTOHA, IBHKYIIETOCs MO Jyre OKPYKHOCTH pagunycoM 60
CM B MarHUTHOM I10JI€, HHAYKIHs KoToporo pasHa 1 To.

B opHOpomHOM MarHMTHOM Iojie, MHAYKUUs koroporo pasHa 0,1 Ti, paBHOMepHO
Bpalaercs Karymka, cocrosimas u3 100 ButkoB mposonoku. Kartymka pemaer 5 o6/cek.
[Tnomane nmonepeyHoro ceyeHus katymku 100 eM>. Och BpallleH!sl NepIIeHANKYIISIpHA OCH
KaTyIIKA U HalpaBieHHIO MarHUTHOro nois. Haiftu makcumaneayto 3.J1.C. HHAYKIMH BO
BpaIIaoIeics KaTymke.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Uepes kaTymky, HHAYKTUBHOCTh kKoTopoi paBHa 0,021 I'H, TedeT TOK, U3MEHSIOMHUNCS CO
BpeMeHeM 1o 3akoHy [ =[sinwt, tae [,=54, w=2z/T u T =0,02c. Haiitn
3aBUCHMOCTH OT BpeMeHn: 1) D.J1.C. caMOMHIYKIINY, BOSHUKAIONIEH B KaTyIIKe, 2) S3HEPTUH
MarHUTHOTO TOJIs KaTyIIKH.

Hamucats ypaBHeHHE TapMOHHUUYECKOIO KOJIEOATENBHOIO ABMKEHHUS C aMILIUTYIOH B 5 cM,
ecmn B | MuH cosepmaercs 150 komebanmii n HauanbHas (asa konebammii pasma 45°.
Haueptuts rpaduk 3T0oro IBHXeHUs.

Hamucare ypaBHeHHE TapMOHHMYECKOTO KOJEOATENbHOIO ABMKEHHS, €CIM MaKCUMallbHOE
ycKkopeHue Touku 49,3 em/c?, Hepuos KojiebaHui 2 ¢ U CMEIICHHE TOYKH OT MOJOXKCHHUS
paBHOBeCHUS B HAYAJIbHBI MOMEHT BPEMEHH 25 MM.

K npyxuHe mojBemieHa uamka BeCOB C TrMpsMH. IIpu 3ToM mnepuon BepTHKaIbHBIX
konebanuii paBen 0,5 c. Ilocie Toro kak Ha 4YamiKy BECOB MOJOXHIIM elie J100aBOYHBIC
THpH, NEpHOJl BEPTHKAIbHBIX KoyieOaHuit cran paBeH 0,6 c. Ha ckonbko yanmHMIach
Hpy>KUHA OT IPHOABJIEHUsI 3TOr0 J00aBOUHOTO rpy3a?

Touka yd4acTByeT OIHOBPEMEHHO B [IBYX B3aHMMHO-IEPIECHAMKYISIPHBIX KOJeOaHHsAX
x=2sinwt 1 y=2cos wt. HaliTu TpaeKkTOpUIO IBYKCHNS TOUKH.

Haiitn pasHocts (a3 konebGaHMIt ABYX TOUeK, JISKAIMX Ha Jyde U OTCTOSIIMX Ha
paccTosHUU 2 M APYT OT Jpyra, €CIM AJIMHA BOJIHBI paBHa 1 M.

. 8
KonebaTenbHbIi KOHTYp COCTOMT W3 KOHAEHCATOPA E€MKOCTBIO §~10 ‘D W KaTylKH,

MHIyKTUBHOCTH KOTOPOH pasHa 2-107°7n. Ha kakylo IJIMHY BOJHBI HACTPOEH KOHTYp?
ComnpoTHBIEHHEM KOHTYpa peHedpeys.

KaTymika, MHAYKTUBHOCTH KoTopod L =3-10°Iu, TpHcOeIMHEHA K IUIOCKOMY
KOHJICHCATopy ¢ Iuroniajpio miactuH S =100 em? u paccrosinue Mexay HUMU d = 0,1 MM.
Uemy paBHa IUAJIEKTpUYECKas IPOHUIIAEMOCTb CPEAbl, 3alONHSIOMEH MPOCTPAaHCTBO
MEXy IUTACTUHAMH, €CIIM KOHTYP PE30HHPYET Ha BOJHY AMUHOK 750 M?

O6MoTtka kaTymku cocrouT u3 500 BHTKOB METHOTO IIPOBOAA IUIOMIAIb MONEPEYHOTO
ceuenns B 1 Mm% Jnmuna xatymku 50 cM u ee auamerp S5 cm. Ilpu kakoit yactore
MEPEMEHHOTO TOKA IIOJHOE CONPOTHBIEHHME JTOH KAaTYIIKH BABOE OOJblIE €€ aKTHBHOIO
CONPOTHUBJICHUS?

Konpencarop emxocthio B 20 MK U peocTar, aKTHBHOE CONPOTHUBIICHHE KOTOPOTO PaBHO
150 OM, BKIIOYEHBI ITOCIEN0BATENBHO B LIENb MEpeMEHHOro Toka yactoroit 50 I'i. Kakyio
YacTb HANpPSIKEHHUS, TPHIOKEHHOTO K 3TOH IIEeNH, COCTaBISIeT MaJeHHe HanpspkeHus: 1) Ha
KOHJICHCATOpe U 2) Ha peocrare?

B uens nepemenHoro Toka HampsbkeHueM 220 B BkiIroueHsl mocienoBarenbHo eMKocTh C,
AaKTUBHOE CONpPOTUBJIEHME R M MHAYKTMBHOCTH L. Halitu nanenue Hanpsokenus U,Ha
OMHYECKOM CONPOTHUBIICHHUH, €CIIM M3BECTHO, YTO IaJICHHUE HAIPSDKCHHS Ha KOHACHCATOpe
U, =2U, unajenue HanpsuKeHUs Ha UHAYKTUBHOCTH U, =3U,

5. OIITHKA (2 kypc, 2 cemecTp)

1.

I'opu3oHTaNBHBIN JIyd CBeTa IaJaeT Ha BEPTHKAIBHO PACIOIOKEHHOE 3epKajio. 3epKallo
[IOBOpAYMBAETCI HA YTrOJI 0 OKOJI0O BepTHKAIBHOM ocu. Ha kakoil yrom mnoBepHeTcs
OTpa)KeHHBbIH J1y4?

JIyu cBera majaer mox yriom 30° Ha IUIOCKOTIAPAJUIENIBHYIO CTEKJISIHHYIO IUIACTHHKY U
BEIXOIMT M3 HEE Mapajie]bHO NepBOHaYaIbHOMY ydy. [lokasatenb mpernomieHus cTeksia
1,5. KakoBa TomnuHa d MIacTHHKH, €CITH PACCTOSIHUE MEK/LY JiydaMu paBHO 1,94 cm?

Jlyu cBera majgaer moj yrjioM { Ha TeJo ¢ NokaszatesieM npesnomieHus n. Kak 10/mKHbl ObITh
CBS3aHBIl MEXAYy cO00H { M n, 4YTOOBI OTpPaXEHHBIM Jyd OBUI HEPIEHAMKYIIPEH K
MIPeIOMIICHHOMY?

10.

13.

15.

19.

20.

[lokazaTens mnpenomieHus crekina paBeH 1,52. HaliTu mnpenenpHble YIJbl IOJIHOTO
BHYTPEHHEI0 OTpa)KeHMs Ul MOBEPXHOCTEH paszfena: 1) cTekio — BO3AyX, 2) BoIa —
BO31YX, 3) CTEKJIO — BOJIA.

[Moka3zarenu npenoMIIeHUsI HEKOTOPOTO COPTa CTEKJIA JUlsl KPacHOTO M (pUOJIETOBOTO JIyuen
paBHBI cooTBeTcTBeHHO 1,51 m 1,53. Haiith mnpenenbHble yribl MOJHOIO BHYTPEHHETO
OTpa)KeHUs IIPH MaJICHUH 3THX JIydell Ha TPaHUILy CTEKIO-BO3AYX.

Panuycel KpuBH3HBI TOBEPXHOCTEH [BOSKOBBITYKJION JIMH3bI DPaBHBI R, =R, =50cMm.
INoka3arens mpegoMiIeHHs MaTepHana JIMH3BI paBeH n=1,5. Hailitu onruueckyio cuiy
JIMH3BI.

JInnza ¢ ¢GokycHBIM paccTosHHEM 16 cM JaeT pe3koe M300pakeHHe MpeaMeTra HpHU JBYX
MOJIOKEHUAX, PACCTOSIHUE MexkAy KoTopeiMu 60 cMm. Haiitu paccrosHue oT mpeamera J0
9KpaHa.

[Inocko-BeIMyKiIast IMH3A ¢ paauycoM KpuBH3HBI 30 ¢M U mokaszaresneMm InpeinomieHus 1,5
JlaeT n3o0paxkeHHe MpeaMeTa ¢ yBelanueHueM, paBHbIM 2. Haiith paccrosiHue npenmera u
1300pakeHHs OT JIMH3bI.

B omeite IOHra orBepcTHsl OCBEIANMCh MOHOXPOMATHUECKUM CBETOM JUIMHOM BOJIHBI
A=6-10"cM, paccTOSHHE MEXIy OTBEPCTHSIMH | MM M DAcCTOSHHE OT OTBEPCTHH [0
akpana 3 M. HaiiTi mosoxxeHue Tpex NepBbIX CBETIBIX MOJIOC.

B ombiTe ¢ 3epkanamu dpeHenst pacCTOsIHUE MEXKIY MHUMBIMU H300pa)KeHUSIMH HCTOYHUKA
cBera Obuto paBHO 0,5 MM, paccTosHHE 10 3KpaHa 5 M. B 3eneHoM cBere mony4miuch
UHTEpEPEHLIOHHBIE MOJOCHl HAa PACCTOSIHUM SMM Jpyr oT jpyra. HailTu nymHY BOJHBI
3€JIEHOT0 CBeTa.

. Ha wmpueHyro twrenky (n=1,33) mamaer Oenblif CBET MOA YIJIOM 45°, Ilpn xaxoit

HaMMEHbBLIEH TOJIMHE TUICHKH OTPa)KeHHbIE Jy4d OyAyT OKpalleHbl B JKENTBIH IBET (
A=6-10" cm)?

. Paccrosinue MEXAY IIATBIM U ABaALATh IISIThIM CBETJIBIMU KOJIbLIIAMU Hprorona paBHO 9 MM.

Pamumyc xpuBu3Hbl nuH3bl 15 M. Hailitu miuHy BOJHBI MOHOXpPOMAaTHUYECKOTO CBETa,
I1a/Ia10IIET0 HOPMAJIBHO Ha ycTaHOBKY. HabmroieHne mpoBoANTCS B OTPaXKEHHOM CBETE.
BbraucnuTh paamycsl nepBbIX mATH 30H DpeHensi, eciii pacCTOsHUE OT HCTOYHHKA CBETA JI0
BOJIHOBOW IIOBEPXHOCTH paBHO | M, paccTOsIHHME OT BOJIHOBOM IOBEPXHOCTH O TOYKH
HabmoieHus Takxke paBHO I Mu A =5-107 m.

. Ha mens IIIPIpHHOfI 2 MKM nagaeT HOpMaJIbHO HapaHHeHBHLIﬁ IIy40K MOHOXPOMATHYECKOI'0

ceera ¢ JumHOM BosHBI A =58904. Haiiti yrisl, B HamnpaBJe€HHH KOTOPHIX OymyT
HaOJII0JaThCSI MUHUMYMBI CBETA.

Ha mens nagaer HopMalibHO NapajieNbHBINA MIy40K MOHOXPOMAaTHYECKOTO CBETa C JJIMHOMN
BonHel A. lllupmna menn paBHa 6A. Iloxm kakuMm yrimom OyneT HaOIIOmaThCs TPETHIH
U(PaKIIMOHHBIII MUHUMYM CBeTa?

Yemy paBHa IOCTOSIHHAS AU(PPAKIIOHHON PEIIETKHU, €CIIN 3Ta PENIeTKa MOXKET Pa3peIInTh B
IIEPBOM TIOpSAKE JIMHAY CHeKTpa Kanmust A =4044A4° u A = 4047 A°? lllupuna pemeTka 3 cM.

. OHpeI[CJ'H/ITL yroia TTOJTHOM noJigpu3atuu pyu OTPAXCHUU CBETAa OT CTCKJIA, ITOKa3aTelib

TIpeIOMJICHUsI KOTOpOro paseH 1,57.

. HpeHCHLHHﬁ yroj noJHOro BHYTPEHHEI'0 OTPaXXCHHUS Ul HEKOTOPOI'o BEIIECTBA paBEH

45°, UeMy paBeH Ul 9TOT'O BEI[ECTBA yrojl MOJHON NOJsIpU3aiuu?

UYemy paBeH IOKa3aTelb IIPEJIOMJICHHA CTEKJIa, €CIU INPH OTPaKCHMH OT HEro CBeTa
OTpaKeHHBIH Jyd GyIeT MONHOCTHIO TOISPH30BAH MPH Yrite mpenoMcHus 3077

UYeMy paBeH yroa Meay IMIABHBIMH IUIOCKOCTAMHM TOJSAPH3aTOpa M aHAIM3aTOpa, CIM
UHTEHCHBHOCTh €CTECTBEHHOI'O CBETa, IPOLIEANIEr0 4epe3 IOISIpPU3aTOp M aHaIMU3aTop,
yMeHbIIIaeTcs B ueThipe pasza? [loromieHremM cBera npeHeOpedb.

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



1. MorHOoCTh H3IIy4eHHs aOCONOTHO YepHOro Tea paBHa 34 kBT. HaliTu TemmepaTypy 3TOro
Tela, €CIIM H3BECTHO, UTO IOBEPXHOCTD €ro paBHa 0,6 M%.

2. Haiitu, xakoe konmuecTBO 3Hepruu ¢ 1 oM’ MOBEPXHOCTH B 1 ¢ m3iydaer abCONIOTHO
YepHOe TeNo, €CIH M3BECTHO, YTO MAKCHMallbHas CIIeKTpajbHas IIOTHOCTh €ro
SHEPreTHUECKOi CBETHMOCTH IIPHXOIUTCS HA JUIHHY BOIHEI B 4840 A°,

3. Ha «xakylo JUIMHY BOJHBI IPUXOAUTCS MAKCHUMyM CIEKTPalbHOW  IIJIOTHOCTH
DHEPreTHYEeCKOi CBETUMOCTH aOCOJIOTHO YEPHOTO Tella, MMEIONIEro TeMIIEpaTypy, paBHYIO
TeMIIepaType 4eI0BeUeCcKoro Tena, T.e. ¢ =37 oc?

4. C xaxko¥ CKOPOCTBIO JOJDKEH JIBUTAThCS AJIEKTPOH, YTOOBI €r0 KWHETHUECKash SHeprus ObLia
paBHa 3Hepruu GOTOHA ¢ UTMHOM BOJHBI A =52004"?

5. Kpacuas rpasmna doTosddexra ams HexoToporo Meramia pasna 2750 A°. Uemy pasmo
MHUHHUMaJIbHOE 3HaUCHHE SHEPriH (HOTOHA, BbI3bIBAIONIETO (oTOd(PdEKT?

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

1. MEXAHUKA
1. Onpenenenve TMHENHHON CKOPOCTH B MEXAHUYECKOM JABHKEHHH:

1) BexropHas Benu4MHa, onpeaenseMas BTOpoii IPOM3BOJHON pajiiyca — BEKTOpa ABMKYILEHCS

L d¥F
TOYKH 110 BpEMEHU: U =——-.
dt
2) BexropHas BelM4MHa, ONpeenseMas MepBoi IPOM3BOIHON pajilyca — BEKTOpa ABMKYLIEHCS
. dr
TOYKHM 110 BpEMEHH: U =—.
dt
3) BexropHas BennuuHa, onpeesnsemMas epBoil IPOU3BOAHON yria IIOBOPOTA TeNla 110 BPEMEHU:
. do
o=22.
dt
4) BexropHas BenM4MHa, OlpesielisieMas BTOPOil MPOU3BOAHOM yIia IOBOPOTA TeNa 110 BPEMEHU:
L dg
E=—0> .
dt

5) BenuunHa, ompezenseTcs NPOU3BEACHUEM YIIIOBOH CKOPOCTH Ha PaJMyC OKPYXKHOCTH, IO
KOTOpPOM! TOUKA JIBIDKETCS: U =®-R.

2. OmnpeneneHue JUHEHHOTO YCKOPEHHsI B MEXaHUUECKOM JIBHYKEHUH:

. . _ do
1) BCKTOpHa}I BEJIMYMHA, OIIpeAcIsieMas II€PBOU ITPOU3BOJHONU CKOPOCTH I10 BpPEMCHU: a = 7 .
t

dv
2) BenuumHa, XapakTepu3yrolias ObICTPOTY H3MEHEHHUSI CKOPOCTH [0 MOIYIIO: @ = R
t

2
v
3) BennunHa, XxapakTepu3yoas ObICTPOTY H3MCHEHHSI CKOPOCTH TI0 HATIPABJICHUIO: d = e

4) BekTopHas BeIMYHHA, ONpe/essieMas IepBOil MPONU3BOIHOI YIIIOBOW CKOPOCTH TI0 BPEMEHH:
dé

g=

dt
S5) BekropHas Benu4HMHa, ONpejeNsieMas BTOPOM MPOM3BOMHON yriia MOBOPOTA MO BPEMEHH:
_ dp
E=—0" .

dt
3. Kakas u3 popmyn BeIpaxkaeT nepBblii 3akoH HpIOTOHA [UIsl MHEPIMANIBHBIX CHCTEM OTcdeTa?

I = r I m -m, I - a7
\) F=ma; 2)F=-F; 3)F=G—2%; 4 F=mg; 5 Ecm Y F=0, 10
re 0

U =cosnt

4. Kakas 3aBUCUMOCTb BBIpakaeT BTOpoii 3akoH HetoToHa?

) F=ma; 2)F=-F,; 3)F=G""; 4 F=mg, 5 Ecm F=0, 1o
Vd -

5. Kakas 3aBUCHMOCTH IIOKa3bIBACT, YTO BCIAKOC NeCTBUE TeN JApyr Ha JApyra UMECT XapaKTep

B3anMoAeHCTBUS?
—_ = = = m .m — - n -
1) F=ma; 2) F=-F; 3)F=G—2; 4) F=mg; 5) Ecm F =0, To
re =0
U =cosnt

6. Kaxast u3 popMynHpoOBOK BBEIpaXKaeT 3aKOH COXPAHECHHS UMITYJIbCa:

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

2) I'eomeTpuveckas cyMMa UMITYJIBCOB TN, BXOIIUX B 3aMKHYTYIO CHCTEMY, €CTh BEJIHMYHHA
MTOCTOSTHHAS.

3) B 3amMKHYyTOH cHCTeME MEXaHH4ECKas SHEPIUs COXPAHSACTCS, €CIU AEHCTBYIOT TOJBKO
KOHCEPBAaTHBHBIC CHJIBL.

4) 3aMkHyTas (M30/IMPOBAaHHAsI) CHCTEMa — 3TO MEXAaHMYECKas CHCTeMa Tell, Ha KOTOPYIO He
JICHCTBYIOT BHEITHUE CHJIBL.

S5) BHermiHue cuitbl — 3TO CHJIBI, C KOTOPBIMU Ha TeJla MEXaHHYECKOW CHCTEMBI JACHCTBYIOT Tea,
HE BXOJIAIINE B JAHHYIO CUCTEMY.

7. Kakast u3 GpopMyI BEIpaKaeT CHITy TPEHHS CKOJIBKEHHUS?

) F=—hx; 2) F=G2 ™ 3y Fomg, 4)F=u-N; 5) F=ma

8. Temo paBHOMEpHO NepeMelaeTcs MO TOPU3OHTAJIBHON MOBEPXHOCTH M3 MOJOXKEeHus 1 B
IIOJIOKEHHE 2.

A

\ 4



1 1

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

9. MourHoCTh B MEXaHUKE ITO:

1) BekTopHast Benn4nHa, paBHasi MPOM3BECHUIO BEKTOPA CHJIBI HA BEKTOP CKOPOCTH.

2) CxansipHasi BeIM4MHA, paBHas paboTe, BHIIIOJIHCHHOH B AMHUILY BPEMEHH.

3) CkansipHOE IpOM3BEICHNE Pa0OTHI Ha BPeMs, 32 KOTOPOE OHA BHIMOJIHEHA.

4) CkansgpHOe IpOU3BE/ICHHE BEKTOPA CHIIBI HA BEKTOP MEPEMEIICHHUSI.

5) CxanspHas BEIMYMHA, paBHAs MPOM3BEACHUIO CHJIBI HA IEPEMENICHNE U Ha KOCHHYC yTia
MEXITYy HUMH.

10. Kunetndeckas 3Heprys Teja MpH HOCTYNaTeIbHOM JIBUXKCHHUH onpe/ersiercst GopMyioi?

(5]

2 2 2 42
1) E = mgh; 2)E:%; 3)E=J%; 4)E:%; 5)E=%

11. TToTeHIManbHast SHEPTUS TeIa MACCOM M Ha BBICOTE /i ompenensercst HopMyIioi:

2 2 2 2 42
1) E = mgh; 2)E=k"7; 3)E=JT“’; 4)E:%; sy g4

12. TloreHumanbHas 3Heprust ynpyroaeGopMHpPOBaHHOTO TeNa onpenenseTcs: GopMyion:

2 2 2 2 42
1) E = mgh; 2)E=k"7; 3)E=JT“’; 4)E:%; sy g4

13. 3aKoH COXpaHEeHUs] MUMITyJbCa, 3AIIMCAHHBIN Ul ABYX TN MpU aOCONIOTHO YIPYroM yraape
nUMeeT BUI:
2 2 2 2
1) m151+m252=(m1+m2)t7; 2) M+M:M+M; 3)
2 2 2 2
mul  mo; (- m”
2 2 2

4) m O, + m,0, = mi, + m,i,; 5)
n

Z(E,d + Em.) = const .

i=1

14. Mozmyns MOMEHTa CHIIBI OTHOCHTEIIFHO HemoABIKHOHN ToukH (0) 3T0:

WM=F-d; 2)M=Ft; 3)M=F-&; 4 M=F-(; 5 M=F-o.

rae  d - miedo cuibl, £ - paccTOsHUE OT TOUKHU BparieHust (0) 10 TOYKH NPHIIOKEHHS CUIIBL, f -
BpeMs JICHCTBHS CHJIBL, @ - YTII0Basi CKOPOCTD BPAICHMUS, & - YITIOBOE YCKOPEHHUE BPAILICHHUSL.

15. MoMeHT MHEepIMU MaTepHalbHON TOYKH onpeersercs (opMyJIoit:

D g =dmrts 2 =Y 3)J:$m42; 4)J:%mr2; 5) J=J +md’,

rae  Am, - Macca MaTepUaNbHOM TOUKH, 7, - PACCTOSIHHE OT TOYKHU 10 OCH BPAIlIeHHS,

{ - [UIMHA CTEPXKHS.

16. MoMmeHT HWHEPUHNHU TEJIa OTHOCUTCIIBHO OCH BpAlllCHUSI €CTh:

D) J=Am 1 2) J=YJ; 3)J:ém,€2; 4)J:%mr2; 5) J=J, +ma’,

rae

Am‘ - Macca MaTepHaHLHOfI TOYKH,7; - PACCTOSHHUC OT TOYKH JO OCH BpaIIICHPI}I,g - JJINHa

CTEpIKHSL.
17. Teopema lllTeiinepa, ompenensonas MOMEHT HHEPIHH Tella OTHOCHTENBHO JHOOOH OCH
BpAILICHUSI, BEIpaXKaeTcst hopMyoit:

D J =Am-rt; 2)J=2J; 3)J:%mr2; 4)J:im42; 5) J=J, +ma’,

rae  Am, - Macca MaTepUaNbHOM TOUKH, 7, - PACCTOSIHHE OT TOYKHU 10 OCH BPAIIeHHS,

¢ - nnuHa cTepkHA, J_ - MOMEHT HHEPIMH OTHOCHMTENBHO IapajuleNbHOM ocH,

HpOXOI[HIHeﬁ 4gepes3 HEHTp Macc C T€Ja, @ — PaCCTOTHUE MEXKAY OCAMHU, Ml - Macca Tena.

18. Kunetnueckas SHEPIust BpalicHus a0COJIIOTHO TBEPAOI'0 TEJIa BOKPYT HeHOI[BPI)KHOfI OoCH:

2 2 2 2 2
NE="V oy g0 O MY e sy E=F
2 2 2 2 2

19. ITonHas KUHETUYECKAS SHEpPrus a0COJIIOTHO TBEpAOIO TEja:

(%)

2 2 2 2
DE="V oy gt g O MY e 5y =R
2 2 2 2 2

20. OcHOBHOE ypaBHEHHE AWHAMUKHU BPAIIaTEIHHOTO JIBIDKEHHS a0OCOMIOTHO TBEPAOTO Tena
HUMEEeT BUI:

WM=J-8;2 F=m-a; 3) L=J-@&; 4 v=0wr; 5 —==0.

21. MOMEHTOM HMITyJabca TBEPJOrO Teja OTHOCHTEIBHO HETOJIBIDKHON OCH Ha3bIBaeTCS
BEJIMYMHA, onpezessieMast GopMyJIoii:

) L=J&; 2)p=mb; 3)%:1\71; 4) L=const; 5) J=mr.



22. 3akoH COXpaHCHUsI MOMEHTA UMITYJIbCa OIIPEACIISICTCS BbIPpaKCHUEM !

) L=J@; 2)p=mb; 3)%:]\‘4; 4) L=const; 5) J =mr’.

23. 3axou 'yka uist ynpyrux nedopManuii TBeporo Tena UMeeT BHA:

AL E,,
1)o=E-¢; 2) F=—kx; 3)g=7; 4)o-='T; S5) F=u-N.

24. 3aKOH BCEMHPHOTO TATOTEHUSI JUIS JTFOOBIX JIBYX MATEPHATBHBIX TOYEK:
- - . - do
1) F=mg; 2)F=ma; 3)F=—kx; 49F=m

m,-m
—; 5 F=G———=.
dt ) 2

P
25. HanpspkeHHOCTB MOJISL TSTOTEHUS (g) 9TO:

_F v m, -m, 17
Dg=—; 2g=£; 3Heg=Y; #Hr-¢ =25 ) p=—.
m m t r m
26. YTII0Bast CKOPOCTB IIPU BPAIIeHUH a0COIOTHO TBEPJOTO TeNa OHPENeIIeTCs HOpMyIIoit:
1)w=%; ) w=27v; 3) 0=22,

- 4)w=£; 5)a)=2—”.
dt J

27. YrioBoe yCKOpeHHUe IIPH BpalleHUH a0COIIOTHO TBEPAOTO Tela onpeaensercs hopMynoi

dw d’
De=—; 2)¢
) 0 )

a M Al
L de=—; Se=—.
e ) 5 ) ,

[
T 3 &=
28. Kak cBsi3aHbl MeXIy co00i yrioBas U TMHENHHAs! CKOPOCTb!

dZ
l)s:a;’—w; Z)w:%; Nv=w-R; 4 w=27nv; 5 = 4

1

29. Kaxkoit ¢opmynoif MOXKHO BBIPa3UTh HOPMAIIbBHOE YCKOPEHHE OTHAENBHBIX TOUEK
BpAIIAIONIErocs TBEPJOTO TeNla Yepe3 €ro YrIIoBYI0 CKOPOCTb!

2
)a =¢er; 2) a”:u—;

3) a,=a’R; 4) aT:@;

2 2
S) a=ja, +a; .

30. Kakoit ¢Qopmyrnoli MOXHO BBIPa3UTh TaHICHIHAIBHOE YCKOPEHHE OTIEIBHBIX TOUYCK
BpAIIAOIIErocst TBEP/IOTO TEJla Yepe3 ero YriioBoe YCKOpeHHe:
v dv
. _ . _ 2p. _ . _ 2 2
1)a =¢r; 2)a, —;, 3)a,=w'R; 4) a, = S) a=ja, +a; .

31. Cuna TpeHus KaueHHs onpeensiercs popmyInoii:

1) F=p,-N; 2)F=u-N;

NF=HN. N Fekx: 5 Feomg.
2. TEPMOJUHAMUKA U MOJIEKYJISIPHAS ®U3UKA
1. ypaBHCHHC COCTOSAHHA UACATIBHOTO Ira3a.
1) PV =Const; 2) P=Ra,T; 3) PV="2RT; 4 V=VaT; 5)
M
P= 2 n<k, >
3
2. OcHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETUIECKON TEOpUH:
1) PV =Const; 2) P=Ra,T; 3) PV=""RT;  4) V=VaT; 5)
M
P=—n<E_, >
3. 3oTepMudeckuii mporecc BEIpakaeTcs popMyIIoit:
) PV =Const;  2) P=Ra,T; 3) PV="0RT;  4) V=Va[T; 5)
M

P=zn<Em >.

3

4. Mzoxopuueckuii mporece BEIpakaeTcst popMyIoi:
1) PV =Const; 2) P=Ra,T; 3) PV=""RT; 4) V=VaT; 5)
M
P= 2 n<kE,,
3
5. M300apuyeckuii mporiecc BbIpaskaeTcst HOpMyJIoi:
1) PV =Const; 2) P=hRa,T; 3) PV=ﬂRT; 4) V=Vael,; 5)
M
P=zn<EM >.

3

6. Ilpu cxatum wHAeanbHOrO ra3a ero oObeM yMEHbINAeTcss B 2 pasa, a TeMIepaTypa
yBennuuBaeTcs B 2 paza. Kak u3sMeHHTCS IIpu 5TOM JaBieHHe rasa?

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

5) HEe U3MEHHTCS.

7. JlaBieHNe UACAIBHOTO Ia3a yMEHBIINIIOCH B 2 pasa, TeMIIepaTypa ra3a yBeIndmIach B 2 pasa.
Kak n3smenmiicst npu 3ToM 006eM raza?



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

8. Kakas u3 popmyn Beipaxaer 3akoH [lanbrona?

n

1) s:%kT; 2) u:é%RT; 3) P=P+P+P+..+P;  4) PV=_LRT;

M

1
P=—mnm<0*>.
3

5)

9. Kaxas u3 ¢hopMyI BEIpoxKaeT paBHOMEPHOE PACIIpe/IeICHIE SHEPTHH 10 CTEIIEHHS CBOOOIBI?

) oe=Lir; 2) u=iM™pr, 3 P=p+PR+P+.+P; 4 PV=TRRr;
2 oM M

1
P=—nm<v’>.
3
10. Kakast u3 hopmyn BbIpakaeT BHYTPCHHIOK SHEPTHIO CUCTEMBI?

n

) e=2kT; 2) wu=L™RT, 3) P=R+P+P+.+P; 4 PV="RRT;
2 M : M
P=tum<v’>.
3

11. 3akoH pacnpenenenust MakcBea XapakTepu3yeT:

1) paBHOMEpHOE paclpeeIeHHe YHEPTUH MO CTENEHIM CBOOOIBI;

2) ypaBHEHHE COCTOSHMS UJICATBHOTO rasa;

3) pacnpezeneHue MOJIEKYJ O CKOPOCTSIM;

4) pacnpeneneHre MOJIEKYI B OTEHIUATBHOM CHIOBOM I10JIE;
12. 3akoH pacnpenenenus bonblMaHa XapaKkTepHu3yeT:

1) paBHOMEpHOE pacipeeIeHHe YHEPTUH MO CTEHEHIM CBOOOIBI;

2) ypaBHEHHE COCTOSHMS UJICATIBHOTO rasa;

3) pacnpeseneHue MOJIEKYI 110 CKOPOCTSIM;

4) pacnpeeneHre MOJNEKYI B OTEHLIUAIBHOM CHIOBOM IIOJIE.
13. YpaBHeHue sBieHUA TUPDY3UN IPEICTABIICTCS (POPMYIIOH:

1) F=-p%as; 2) 0= asar; 3) M =-DL AsAr;
dz dz dz
1 1 1
4)D:§ﬂ<u>; 5)77:5/1<u>p; 6)x:§ﬂ<u>pcv.

14. YpaBHeHue sBJICHHUS BHYTPEHHETO TPEHUSI MTPEACTABISIETCS (POPMYJION:

dv dr

) F=-—p22as; 2) 0=—x T ASAL; 3y M =-DL AsAr;
dz dz dz

4)D=%/1<u>; 5)n=%ﬂ<u>p; 6)x=%x’t<u>pc‘,.

5)

5)

15. YpaBHeHHE SBJICHHSA TEILUIONPOBOIHOCTH MPECTABILIETCS (HOPMYIIOH:

dv dr

D) F=-p22as; 2) 0=—xLASAL 3 M =-DL AsAr:
dz dz dz

4)D=%/1<u>; 5)77=%ﬂ<u>p; 6)x=%/1<u>pc‘,.

16. Koaddumment nudy3un BeipaskaeTcs GpopMyIoi:

1) F=-p%as; 2) 0=—x9T Asar; 3 M =-DL AsAr
dz dz dz

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

17. KoaddunmeHT BHYTpEHHETO TPEHUsI BBIpaXkaeTcs (HopMyJIoit:

dv dr

D) F=-p22as; 2) 0=—xLASAL 3 M =-DL AsAr:
dz dz dz

4)D=%/1<u>; 5)77=%ﬂ<u>p; 6)x=%/1<u>pc‘,.

18. KoahHIHEHT TeIIOnpOBOJHOCTH BEIPAXAETCS (hOPMYIIOH:

1) F=—77@AS; 2) Q=—x£ASAt;
dz d:

3 M =-DIP psAr;
Iz dz

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

19. AnuabaTH4ecKuM MpoLECCOM Ha3bIBACTCS MPOLECC, MPOTEKAFOIIHIA:
1) npu MOCTOSIHHOM TeMIIepaType;
2) Tpu HOCTOSIHHOM J[aBJICHUY;
3) 6e3 oOMeHa 3Heprueit ¢ okpy»xaromieit cpeoi;
4) Ipu OCTOSIHHOM 00BEME;

5) HCT IIPaBWJIbHOI'O OTBETA

20. Kaxas ¢opmyra BeIpaxkaeT HEepBBIi 3aKOH TePMOJHHAMUKH:
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
21. IlepBBlil 3aKOH TEPMOAMHAMMKY ISl a11a0aTHUECKOTO MIPOLECcca UMEET BUL!
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

22. IlepBBlii 3aKOH TEPMOJAMHAMMKH 11 H30XOPHUYECKOr0 IIpoliecca UMeeT BU:



1) PV:%RT; 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

23. IlepBBlii 3aKOH TEPMOJMHAMUKH JJIS1 H30TEPMUYECKOTO IpoLiecca UMeeT BUJ:
D PY="TRT: 2)Q-AUFA;  3)Q-AU; 4)Q-A: ) A=-AU.
24. VpeanbHbli ra3 mony4mi KOIMYECTBO TeIuloThl, paBHoe 300k u cosepmmi pabory,
pasnyto 100 /Ix. Kak u3MeHuach mpu 3ToM BHYTPEHHsS SHEPIUs rasza?
1) yBemmumnace Ha 400 [Ix;  2) yBenmmunnacs Ha 200 JIx; 3) ymensmmnacs Ha 400 [Ix;

4) ymenbimnack Ha 200 J[x; 5) He M3MEHHIIACH.

25. Uemy paBHO H3MEHEHHE BHYTpPEHHEH DHEprHM Ta3a, €cld eMy IMepelald KOJIUYeCTBO
TemnoTsl, paBHoe 300 [k, a BHELIHIE CUIIBI COBEPILHIM HaJ HUM paboTy, paBHoe 500 [Ix?

1)200 Jix;  2) 300 Ik;  3) 500 Jlx;  4) 800 Tx;  5) 0 Jx.

26. VneanpHas TeIuioBasi MallivHa, padoTaromias o nukiy KapHo, noiydaer 3a Kax/plil LUK OT
Harpesatens 2520 Ik terna. Temnepartypa Harpeatens 400 K, xonomunsauka 300 K. Haittu
paboTy, coBepmaeMyl0 MAIIMHOW 3a OAWH NHKJI, ¥ KOJMYECTBO TeIia, OTAABacMOro
XOJIOTUIIBHUKY 33 OAWH LUKIL.

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

1) He yuuTBIBaeTCs pa3zMephbl aTOMOB (MOJIEKYI);

2) y4uTBIBaeTCS pa3Mepbl aTOMOB (MOJIEKYI);

3) He yYHTHIBACTCS CHJIBI IPUTSDKSHUS MEXKIY aToMaMH (MOJICKYIaMHt);

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

S) Y4HTBIBACTCS CHIIBI IPUTSHKECHHS MEXKLy 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 SHEpTrHsl pealbHOro Trasa:
1) Gospiie BHYyTpEHHEH SHEPTUH UJICaJIbHOTO Ta3a,
2) MeHblIe BHYTPEHHEH SHEPTUM HIEalIbHOTO ra3a;
3) 3aBHCHT OT TE€MIIEPaTypbl HIEATBHOTO ra3a;
4) 3aBHCHT OT JaBJIEHHs HIEAIBHOIO ra3a;
5) 3aBUCHT OT 00beMa UEATBLHOIO rasa.

3. JIEKTPUYECTBO U MAI'HETHU3M. 4. KOJIEBAHUS U BOJIHBI.

1. Koropas u3 ¢opmy:n BeIpaxaeT 3akoH Kymona?

&

Du=—t pr=idls 3p-L 4 a-g(p-e).
R er

+r 9,
2. Mo xakoit hopmyiie onpeensierTcs: HanpsHKEHHOCTD JIEKTPHYECKOTO TOJIS TOUSYHOro 3apsaa’?

T

2

HEeE="2; Ep=—"Y_; HE=L;, 4 E=
&g, 4re,r” d

2re a
3. ITo kaxoif popmyse onpenensercs: HOTEHIUAN HOJIs TOYEUHOTO 3apsa?

q-d
28¢sg,

rdr
5
27g a

Do=—"1—; 2)p=]

q-d
3 —-p=——; 4) Ap=
Are,r ) .= Ses, ) Ae

4. Kotopas u3 popMyn sBIETCS ONpeeIcHreM EMKOCTH KOHIeHcaTopa?

1 1 1 1
) De=2L; 3He=L, ap -—.
c ¢ ¢ u 4 wc
5. o kakoii hopmysne onpenensercs: o0mas eMKOCTh CUCTEMBI IOCIIEIOBATEIBHO COCMHEHHBIX
KOHZIEHCATOPOB.
1 1 1

1) 7=—+—+...+i; 2) c=¢+c,te+.+¢,33) c=

c ¢ ¢ c, € CyraC c ¢ +ec,

6. Ilo kakoit opmyne ompezensercs oOIias €MKOCTh CHCTEMBI MapajuiebHO COEITUHEHHBIX
KOHJICHCAaTOpOB.

l)l:i+i+...+i; D c=cq+c,+c+..+c,; 3)c=—""7""T"T—2; 4
c ¢ ¢ c, ¢ CyanC,

1 1

c C1+C2.

7. YTto Ha3bIBaeTCS MEKTPHUUECKUM TOKOM?

1) Xaotuueckoe JBIKEHUE 3apsHKCHHBIX YaCTHII,
2) HanpagsiieHHOE IBH)KEHHE 3apsKEHHBIX YaCTHIL;
3) HanpasnieHHOE IBM)KEHHE aTOMOB M MOJICKYJI;

4) XaoTndeckoe TBUKECHUE HOHOB.
8. Koropas u3 ¢hopmyn mpezcrapisier 3anuch 3akoHa Oma Juist yyactka menu?

£ U J
;0 2)i=yE; 3)J=—; 4i=—.
R+r )i=y ) R ) S

1) J=

9. Koropas u3 ¢opMyn TIpeACTaBIAeT 3aBHCHMOCTb CONPOTUBICHUS METAIMYCCKUX
IIPOBOJHUKOB OT TEMIEPATYPHI?

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



10 KOTOpﬂ}I u3 q)opMyH NpeACTaBIsICT 3aBUCUMOCTD COIIPOTHUBJICHUS OT €ro reOMETPUYCCKUX R
D=YR: DR=TR: Ho=F-i 4R 2R

pasmepos? B i CR-R,+R,-R+..R, R,

3) R:pﬁ; 4) R:%; 5) R:% 18. Uro Takoe p—n nepexon?

1) R=R/(1+at); 2) R:%;

1) KoHTaKT ABYyX pa3HOPOIHBIX METAJIIOB.

- 2
11. Kotopas u3 ¢popmyn mpencrapister 3akoH Jxoyins-Jlenna’ 2) KOHTaKT MeTalI-IH3MeKTPHK.
/ 3) KoHTakT ABYX BUIOB IOJIYNPOBOJHUKOB C Pa3HBIMH TUIIAMH IIPOBOJUMOCTH.
£ )
1) 0=JRt; 2) R =R, (1+at); 3)J= i 4 R=p—. 4) KoHTaKT IBYX TUIIOB 3JIEKTPOJIUTOB.
R+r S 19. Kakoe cBoICTBO p —n Tiepexo/ia UCTIOIb3YeTCs B MOTYTPOBOJHUKOBBIX AHOAAX?
2
12. Ilepsoe npasuio Kupxroga? 1) OMHOCTOPOHHSS MPOBOAUMOCTb.
. 2) 3aBUCHMOCTb CONPOTHUBIICHHS OT TEMIIEPATYPHI.
1) CymMa HanpspkeHUH B 3aMKHYTOM KOHTYype paBHa 0.
3) 3aBHCHMOCTb CONPOTHUBIIEHHS OT OCBEIIEHHOCTH.
2) AnreGpanyeckas cyMMa TOKOB B 3aMKHYTOM KOHTYpe paBHa 0.
. 4) Manasi BelM4HHA CONPOTHUBIICHUSL.
3) Aunrebpanueckas CyMMa TOKOB B y3JI€ pa3BETBIICHHS IEKTPUUECKOH 1enu paBHa 0. o .
20. Kaxkoe siBneHHe Ha3bIBAaeTCs JIEKTPOMArHUTHON HHAYKIIUEH?

4) CyMMa IOTEHIHAJIOB B y3JI€ pa3BeTBIECHHs EKTPUIECKOH 1enu paBHa 0.
1) TlosBreHHME MATHUTHOTO MO IPU NPOTEKAHUH TOKA IO IIETH.
2) Bpamienue KOHTypa ¢ TOKOM B MAarHUTHOM II0JI€.

13. Kakue toku B I-om npaBmie Kupxroga 6epyTcs co 3HaKaMH «+» U« —»? o
3) JleficTBUE MarHUTHOTO I10JI HA IPOBOJHUK C TOKOM.
1) Bce TOKH GEpyTCs CO 3HAKaMI 4) SlBneHue BO3HUKHOBEHHMS IEKTPUUECKOTO TOKA B 3AMKHYTOM IIPOBOZSIIEM KOHTYpE IPH
2) Toxu, BTeKalOIIKeE B y3ell OepyTcs CO 3HAKOM «+», a BHITEKAIOIIHE U3 y3/1a — CO 3HAKOM « HISMCHCHIH MATHHTHOTO OTOKA, IPOHM3BIBAIOIIEIO STOT KOHTYP.
21. Kotopas u3 ¢popMyi mpeacTaBiisieT cOO0H 3aKOH 11eKTpoMarHuTHO! uHIyKkiuu dapajes?

—».
3) Toxu, Tekylye 10 YaCOBOMH CTpenke, OepyTcs CO 3HAKaMHU «+», IPOTUB YaCOBOM CTPENKU

— CO 3HAKOM «—».
4) Toku, coBmafaroIue IO HANPABJICHHUIO C HampaBIeHHEM 00Xona KOHTypa, OepyTcs co
3HAKOM «+», a TEeKYII[Ie IPOTUB HANpPaBJICHUSI 00X0/1a — CO 3HAKOM « —». .
22. Kaxkoe siBJieHHE Ha3bIBACTCS CAMOMHIYKIHEN?

14. Bropoe npasuio Kupxroda.

1) e=J(R+r); 2)SD§; 3) @ = BScosp; 4 @ =1LJ.

1) SlBneHre BO3HMKHOBEHUWS MHJIYKIMOHHOTO TOKa B LENU INPH IPOTEKAaHUH B HEH

1) B 3amkHyTOM KOHType anreOpandeckas CyMMa TAA€HWH HANpsDKCHWH paBHA
. IIEpPEMEHHOTO TOKa.

anredpanyeckoi CyMMe JEKTPOIBHKYIIUX CHIL. P

2) IosiBNeHUe MarHUTHOTO MOJIS TIPU MPOTEKAHUU TOKA MO LEIH.
2) Anrebpandeckas CyMMa TOKOB B 3aMKHYTOM KOHType paHa 0. B

aIl[eHNe KOHTYPa ¢ TOKOM B MarHUTHOM II0JIE.

3)B 3aMKHYTOM KOHType anreOpandueckass CymMMa CHJI TOKOB paBHa CyMMe ) pail P

4) JleficTBe MarHUTHOTO MOJIS HAa IIPOBOJTHUK C TOKOM.
ANEKTPOBHKYIINX CHIL. N

23. Kaxkoe U3 HWKENPUBEICHHBIX YTBEPXKICHUHN SBIISCTCS IpaBHioM JIeHIa uid HampaBiIeHUS

4) Anrebpanueckasi CyMMa CHJI TOKOB B y3J1€ Pa3BETBICHHOMN JIEKTpUUECcKO Lenu paBHa 0.
2

15. Kakue Toku Bo 2-0oM nipaBuiie Kupxroda 6epyrest co 3HaKaMH «+» 1 « —»? MHIYKIMOHHOrO TOKa:
1) WHIyKIMOHHBIA TOK MMEET TaKOe HaIlpaBJICHHE, YTO €0 MarHUTHOM I0JIE MPEHSITCTBYET

1) Toxkwu, BTeKaroIIKe B y3ei, 6epyTCs CO 3HAKAMH «+», BHITCKAOLIHE U3 y371a — CO 3HAKOM «
W3MEHEHHIO TOT'0 MArHUTHOT'O IIOTOKa, KOTOPOE €ro CO3/alo0.

—».
2) Toku, coBNAZAIOIUE [0 HANPABICHUIO C HANpAaBIeHHEM 0OX0a KOHTYpa, Gepyrcs co 2) I/IHzEyKHHOHHLIﬁ TOK HAIPABJIEH MPOTHBOIOJIOKHO HATIPABJIEHUIO DJIEKTPHUECKOTO TOKA,
3HAKOM «+», a TEKYIIUE TIPOTHB HANPABJIECHHs 00X0/1a — CO 3HAKOM « —». KOTOPbIH €ro Co3Aal.
3) Bce TOKH GepyTCs €O 3HAKOM «H». 3) HanpasieHue UHIYKIMOHHOTO TOKA OMPEIENSETCS 10 IIPaBHly OypaBuuKa.
4) 3HaKH «t» U «—» BEIGHPAKOTCS U1 TOKOB IPOH3BOIBHO. 4) HanpapneHne HHIYKIIMOHHOTO TOKA OMPEAEIISEeTCS MO IMPABHUITY JICBOH PYKH.
16. Tlo kakoii Qopmyine ompenensercs oOIuee CONPOTHBIEHHE R TpH TOCIENOBATENHHOM 24. To xaKoif u3 popMyJ1 BHIYHCISETCS BETHIMHA CHIIbI AMIiepa?
COEIMHEHNH HECKOJIBKUX TIPOBOJHUKOB? . U
1)F =quBSina; 2) F=JBlSina; 3)J= R+r; 4) J=—.

R

25. Ilo kakoii u3 hopMyI BEIUMCIIAETCS BeIMUUHA cUibl JlopeHna?

1 1 DR 1
H—=—; 2)R= ‘ ; 3)R=DR; 4 —= )
) R ZR » DR R-R,+R,-R,+..R ‘R’ VR=2R; 4 R 2R

i

17. Ilo xaxoit ¢dopmyne omnpenensercs oOliee CONPOTHBIEHHE R TpH MNapaieIbHOM 1)F = quBSina:  2) F=JB(Sina: 3) F= ql(hz; 4) F=—I]QB-S.
COEIMHEHUH HECKOJILKUX IIPOBOAHUKOB? dre,r dx



26. KoTopast 13 HIXKENPUBEIEHHbIX (OPMYII SBJISETCS ONpeie/IeHHeM UHIYKTUBHOCTH KOHTYpa?

D=V DL=2; 3=, 4r-F
I dt [9]

27. KoTopasi U3 HIKEPUBEACHHBIX (OPMYIT MPEACTABISIET COO0M MHAYKTHBHOE CONPOTHBIICHNE
KOHTYpa MepeMeHHOMY TOKY?
U 1

/
1) R=—; 2)R=p—; 3)R=—; 4R =0L;
J S wc

28. Kakue kosieOaHHsI HA3bIBAIOTCS BBIHYKICHHBIMH JICKTPHYECKUMH KOJICOaHUSIMA?

1) Konebanus, BO3HUKAIONIME B CHCTEME IIPH COOOLICHWHM IEpBOHAYAJIBHOIO 3araca
SHEPTHH, BCIEACTBUE COOCTBEHHBIX CBOMCTB CHCTEMBI U P MPEHEOPEKUMO MaJbIX MOTEPsIX
SHEPTUH Ha BBIACICHHE TEIUIOTHI.

2) Konebanus, CymecTBYONINE B CHCTEME IIPH IOCTOSIHHOM ITONIOJTHEHHH 3aI1aca SHEPTHH.
3) Konebanus, nponcxosiye Mo MaTeMaTHIeCKOMY 3aKOHY CHHYCa MJIM KOCHHYCA.

4) Konebanus, mnpoucxojsmpe B LENH C MEPEMEHHBIM HCTOYHHKOM TOKa C
SJIEKTPOJBUIKYILIEH CHIIOH. & = & - sin (a)ﬂt)

29. Kotopast 3 HKEnpUBeCHHBIX (OPMYJT XapaKTepU3yeT HHIYKTHBHOE CONPOTUBIICHHE?

;3 Z=R+(al); 4R =oL;

5. OIITUKA

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

2. Onruueckas cuia JIMH3bI paBHa 2 1ai. HaiianTe ee pokycHoe paccTosiHEE.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5)1wm.

3. B kakoii u3 HIXKe TICPEUUCIICHHBIX CPEl CKOPOCTh paCpOCTpaHCHU CBETa HaI/I60J'II>IHa$I, CCIIn
TIOKa3aTeJIU MPEJIOMIICHUS OTUX CPEI CICAYIOIINEC:

l)anmaz - n=2.41; 2)Boga- n=1.33; 3)cmupr- n=1.36; 4)sanTapp - n=1.54.
4. Kakoe u3 cleayromux ycIoBUN yKa3bIBaeT, 4TO JHH3a pacceBaromas?

1) D=3naurp; 2) F<10cm; 3) D<0; 4)nuH3aBorHyTas; 5) M300pakeHHE MHIMOE.
5. Kaxoe n3 HIXKeCIeayomMX yCIOBUH yKa3bIBaeT, YTO JIMH3A coOuparomas?

1) nuH3a BBIMyKJast; 2) n300paXKeHue B JIMH3€ MHUMOE;

3) u3o0paxxenue B nuH3e mpsmoe; 4) D>0.

6. UTo MOXHO CKa3aTh 00 yIJie MaJIeHUs JTyda CBEeTa Ha OBEPXHOCTh pa3jielia ABYX CPEX U yrie
IIPEJIOMJICHUS, €CIIM JIyd BBIXOJHUT M3 ONTHYCCKH OoJiee IUIOTHOH Cpeibl B ONTHYECKH MEHEe
MJIOTHYIO?

1) yron mageHust GosbliIe yria npelOMIICHHS;

2) yrou npenomieHus 60Jblle yriia naJeHus;

3) yroi IpenoMICHHsS paBeH YIIIy [aIeHNU;

7. Kaxoil yroa NpelOMIEHHS COOTBEICTBYET HPEIEIBHOMY YINIy HOJHOIO BHYTPEHHETO
OTpakeHus1?

1D0% 2)45% 3)90% 4)180°.
8. Kak n3meHuTcs GOKycHOE pacCTOsIHUE CTEKIISTHHOW JIMH3bI, €CIIH €€ OMYCTHTh B BOLY?
1) He u3MeHuTCs; 2) YBENUYUTCS;  3) YMEHBIIUTCS.

9. .Hy'-I CBCTa MaJaCT Ha I'paHULly pa3aciia ABYX CpE C IIOKa3aTeJICM NPCIOMIICHUA ny U, . B

KaKMX CITy4asX yroJ MaJeHHs paBeH YIiIy MpeJoMIeHus?
1) n,>n,; 2)m=n,; 3)n<n,.
10. JIyist KakMX IPOLIECCOB XapaKTEPHO sBJIEHUE HHTepdepeHnun?

1) U1 3MEKTPOCTaTHIECKUX IIPOLIECCOB;

2) 1715 BCeX BOJHOBBIX IPOLIECCOB;

3) JuIs MPOLECCOB PAAMOAKTUBHOIO Paclaia;

4) nns 21€KTPOMarHUTHBIX TIPOLIECCOB.

11. Kakue BOJIHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTU?

1) BOJIHBI, UMEIOLIME OIMHAKOBBIE (ha3bl ¥ OCTOSHHYIO Pa3HOCTh JAJIHH BOJIH;
2) BOJHBI, HMEIOIIIE OJMHAKOBYIO JUIMHY BOJHBI U IIOCTOSIHHYIO PAa3HOCTH (a3;
3) BOJIHBI, HCITyCKaeMble OTHUM MCTOYHUKOM;

4) BOJIHBI, UMEIOIINE PA3IMYHYIO JUIMHY U TIOCTOSHHYIO (as3y.

12. Kakue BosHBI MOTYT HHTEp(hEPUPOBATH?

1) BOJNHBI OT OZHOTO UCTOYHHUKA CBETA;

2) BOJIHBI, PACIPOCTPAHSIONIMECS B OJHOMU MIOCKOCTH;

3) BOJHBI, UMEIOIIE OJJMHAKOBYIO YHEPTHIO;

4) BOJIHBI OJMHAKOBOMN JUIMHBI U IIOCTOSIHHOM pa3HOCTH (a3.

13. IIpu Kakoit pa3HOCTH X0Ja BOZHHKAET yCUIICHHEe KoslebaHuii npu uaTepdepeHuun?

1) mpu pasHOCTH X0/, PaBHOM YETHOMY YHCITy JUIMH IOYBOIIH;

2) npH pa3sHOCTH XOJa MEHBIIIE TIMHbI BOJIHBI;

3) mpu pa3HOCTH X0J1a, paBHOMH LeIoMy unciy ¢as;

4) mpu pa3HOCTH XO71a, PABHOH HEUETHOMY YMCITy JJIMH MOTYBOJIH.

14. TIpu xako# pa3HOCTH X0/1a BO3HHKAET OciIabiieHne KoyebaHuii npu uHTepdepeHmn?

1) mpu pa3HOCTH X0/a, PaBHOM LEIOMY YHCITY IUIMH IOTyBOJH;

2) mpH pasHOCTH X01a, PABHOI HEYETHOMY YHCITy JUTHH HOJIYBOJIH;
3) mpu pa3HOCTH X0Ja MEHbIIE [UTUHBI BOJIHBL;

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

15. Kakoe ¢u3nyeckoe siBIeHHE OTHOCUTCS K TU(PPAKIIUU BOJIH?



1) siBNeHHe HAJOXEHHUS BOJH, B pE3yJdbTaTe dYero IOJy4aeTcs OIpeAeieHHas KapTHHA
MaKCHMyMOB U MUHHMYMOB;

2) siBIIeHUE OTMOAHMS BOJHAMH IIPEIISTCTBYS;

3) pasnoxeHne 0eroro cBeTa Ha COCTABIISIOIIKE [BETA,

4) siBieHue 0ciabICHNs CBETOBBIX BOJIH IIPH PAacIIpOCTPAHEHUH B CpPEJie.

16. IIpu KakoM yCIOBUH MOKHO HaOMOAaTh AU(PAKIIIO BOJIH?

1) eciu AMHA BOJIHBL BO MHOT'O pa3 MEHBIIIE pa3MepoB npeamera?

2) ecnu A7MHA BOJHEI paBHA YETHOMY YHCITY aMIUIMTY[ KoseOaHuii;

3) ecnu A7MHA BOJHBEI COU3MEPUMA C JIMHEHHBIMHU Pa3MepaMu IPEIMETa;

4) ecnu (a3a koneOaHUH HEMPEPHIBHO U3MEHSETCS.

17. Kakoe siBjIeHHE CBHIETENBCTBYET O TOM, UTO CBET IPEACTABIIAET COO0I 1EKTPOMAarHUTHbIE
BOJIHBI?

1) unrepdepenus ceera;

2) nudpakuus CBETOBBIX U I€KTPOMArHUTHBIX BOJIH;

3) moriomeHne cBeTa Ipu PaclpoCTPAHEHUHU B CPELE;

4) CKOpOCTbh PaCHIPOCTPAHEHHUs CBETa U 3JI€KTPOMATHUTHBIX BOJIH B BaKyyMe.

18. CKOJBKO [UIMH BOJH MOHOXPOMATHYECKOTO CBETA C YacTOTOW Konebammii v =5-10" T

YIOXHTCS Ha ITyTH JuuHON ¢ =1.2Mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°

19. Yrto mnpoucxoautr ¢ JydyoM O€JOro cBerta MPH TMPOXOKACHHH dYepe3 TPEXTPaHHYIO
CTEKJISIHHYIO TIPU3MY, €CIM II0Ka3aTeNb IPEJOMJICHUS MPH3MbI OOJBIIE MOKa3aTess
MIPEJIOMIICHUS OKpYXKarolIel cperpl?

1) JIyu cmemiaercst BBIXO/s M3 HIPU3MBI B HANIPABJICHUH MAPAJJIEIbHOM HadallbHOMY;

2) Jly4 oTkJIOHSETCS;

3) Jly4 OTKJIOHSETCS K BEpIINHE IIPH3MBI U IIPH ATOM pa3jiaracTcsl Ha IBETHBIC ITyUKH;

4) JIy4 OTKIOHSAETCS K OCHOBAHMIO IIPU3MBI M TIPH 9TOM pa3JiaraeTcsi Ha [IBETHBIC ITYYKH.
20. Kakue ¢usndeckue sBICHUS MPOUCXOAAT C JIydOM OEJIOro CBeTa MpH MPOXOXKICHUHU uyepe3

CTEKJISTHHYIO TPEXIPaHHYIO Mpu3my?

1) unrepdepeniys;

2) nudpakius 1 npeoMIIeHHE;

3) npenomIieHHE U AUCTIEPCHS;

4) untepdepeHuns u quppaxius.

21. JIy4n KaKoro MOHOXPOMATHYIECKOTO CBETa MMEIOT HAaHOOJIBIIYIO JUIMHY BOJIHBI?
1) duoneroBbie;  2) opamxeBble; 3) 3eneHble;  4) KpacHBIE.

22. JIyun KaKoro MOHOXPOMAaTHYECKOTO CBETAa MMEIOT HANOOJIBIIYIO YaCTOTy KoJeOaHuit?
1) senenbie;  2) cunue; 3) KpacHble,  4) OpaH)KEBBIC.

23. Yto ompenensieT LBET Jiyya ¢ TOUKU 3pEHHUs BOJTHOBOW MPUPOABI cBeTa?

1) ammiuTya KonedaHuii; 2) CKOPOCTh PaCpOCTPAHEHHS BOJIHBI;

3) da3a xonebaHuil BOIHBI, 4) AJIMHA BOJHBI, 5) 9acTOTa BOJIHBI.

24. Ilo kaKoMy 3aKOHY PacCEeHBAaIOTCs CBETOBBIE JIyuu B aTMOchepe?

1 1
DAY ) A% 3)—;  4)—.
) ) )/14 )ﬂ

25. B ueM COCTOUT pa3indue MeKIy €CTECTBEHHBIM U MOISIPU30BAHHBIM CBETOM?

1) B cKOpOCTH PacIpOCTPaHEHUsI CBETOBOM BOJIHBI;

2) B IUIOCKOCTH KOJICOAHUH HANPSHKEHHOCTEH 3JIEKTPUYECKUX U MArHUTHBIX BEKTOPOB CBETOBOI
BOJIHBI;

3) B MOTJIOIIEHUH CBETOBOU BOJIHBI BEIIECTBOM;

4) B paccessHHU CBETa MEJIKMMH YacTHUIIAMH U MOJICKYJIaMH BEIIIECTBA.

26. Kakue BeliecTBa Ha3bIBalOT ONTHYECKH aKTUBHBIMHK?

1) KOTOpbIE HOTJIOMIAIOT CBET;

2) KOTOpbIE U3MEHSIOT HANPaBJICHHE PACIIPOCTPAHEHHUS CBETA;
3) KOTOpbIE BPaLIAIOT IJIOCKOCTD MOJISIPU3AIIUH CBETA;

4) KOTOpBIE pas3yiararoT Oenblil CBET B [[BETHON CHEKT.

6. OCHOBBI ATOMHOM U SIAEPHOM ®U3UKU
1. KBanToBast ¢pu3uka U3yyaeT siBJICHUSL:

1) nmpoucxoasye co CKOPOCTIMH CPABHUMBIMHU CO CKOPOCTBIO CBETA;

2) NpOUCXOMAIIKEe B MAaKpOMHUpE, NMPHU OOBICHEHHH KOTOPBIX KiaccHuyeckas (HU3UKa HHOTIA
BCTpEYAeT 3aTPyAHCHHS;

3) npoucxozsiIre B MAKpOMUPE, KOTOPBIE KilaccHuecKast (pr3HKa OOBSICHUTH HE MOXKET;,

4) mpoHuCXOoSIINe IIPH BHICOKUX JaBICHHUSAX M OYEHb BHICOKUX TEMIIEpaTypax;

5) yka3aHHBIE B TyHKTax 1) u 3).

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

1) u3ny4yeHue U MOIVIOLICHHE CBETA MPH BBICOKUX TEMIEpaTypax MPOUCXOMUT HENpPEphIBHO, a
IIPU HU3KHX — IUCKPETHO, T.€. ONPEIEIeHHBIMU MOPLHUAMH (KBaHTaMH);

2) u3JIydeHHe CBETa IPOUCXOINUT JUCKPETHO, a MOTJIOICHHE — HEMPEPBIBHO;

3) u3iTy4YeHHe M MOTJIOIEHHE CBETa IPOUCXOAUT TUCKPETHO;

4) u3nyyeHUe U TIOIJIOIICHHE CBETa IMPOUCXOMUT TOJIBKO INPH MepexoJe aroMa M3 OIHOTrO
CTAILMOHAPHOTO COCTOSIHUS B APYTOE;

5) xBaHT cBeTa (POoTOH) 00MaAaeT KaK KOPIMYCKYISPHBIME, TaK ¥ BOTHOBBIMH CBOICTBAMHU.

3. Kak u3MeHHuTCs yacToTa U3IydeHus], €ClIi DHEPruio KBaHTA yBEIHUUTCS B 2 pa3a?

1) yBenuuutcs B 4 paza; 2) yMeHbIIUTCs 4 pa3a; 3) HE MBMEHHTCS;
4)yBenuuutcs B 2 pa3a;  5) yMEHBIIHUTCS B 2 pasa.

4. Kakas ¢opmyna onpenensier uMmynsc Gporona?

hv h hv h
D) p=mc; 2) p=—; 3) p=—; 4 p=—"mnp=—yj
c A c A

5) Bce mpuBeACHHbIC B MyHKTaX 1,2 1 3 (GOpMyJIbI SBISFOTCS MPaBUIBHBIMU.
5. Ot KaKuxX mapamMeTpoB 3aBHCHT 3HaUeHHE (POTOTOKA HACHIIICHHS?

1) ot sHEprum $oTOHA; 2) OT CBETOBOTO ITOTOKA; 3) OT YacTOTHI OOIYYAIOIIEro CBETa;



4) OT CBETOBOTO IOTOKAa M OT YacTOThI OOJYYalOIIero CBeTa; 5) OT CKOPOCTH BBUIETAIOIIUX
3NIEKTPOHOB.

6. YpaBHeHue ¢potodddexTa npu ycaoBuH 3anupanust GOTOTOKA UMEET BUI:

2
1) hv=A+%; 2) hvy=A; 3) hv=A+eU,; 4) hv=myc>; 5) h%:p.

7. Kakue ¢dakTopsl onpeaensior KpacHyto rpanuiy ¢porodddexra?
1) sHeprus ¢orona; 2) HanpsKEHHE MEX/Y aHOJOM M KaToJ0M; 3) JUIMHA CBETOBOW BOJIHBI;
4) BelecTBO aHO/a; 5) BEIIECTBO KaTOA.

8. Ilpu OcBelleHNH MIaCTHHBI 3eJeHBIM CBETOM (hoToaddekra Het. Byner nu oH HabmoaaTHCS
pu 00JIy4EHHH TOM Ke TIACTHHBI KPACHBIM CBETOM?

1) uer;

2) na;

3) Oyner, eciiu HHTEHCHBHOCTh KPacHOTO CBeTa 0OJIblIle, YeM HHTEHCUBHOCTD 3€JICHOTO CBETA;
4) Her, T.K. pab0Ta BBIX0/1a IEKTPOHA W3 INIACTUHEI OyIeT eme Ooblie;

S5) HeT oTBeTa.

9. JlaBieHue, OKa3pIBAEMOE Ha TeNa 3JIeKTPOMAarHUTHBIM M3JTY4YCHHEM, MOXKHO OOBSCHUTH?

1) ToNpKO Ha OCHOBE KBAHTOBOMW TEOPHUU;

2) TOJIBKO Ha OCHOBE BOJIHOBOH TE€OPHH;

3) Ha OCHOBE KBaHTOBOH U BOJIHOBOW TEOPHH;

4) ucnonb3yst A1 Pa3IMYHBIX TEJ pa3HbIE TEOPHH;

5) BO3HHKHOBEHHEM MEXaHHUYECKUX CHJI 32 CUET 3JIEKTPOMArHUTHOTO TIOJIS.

10. OnnHaKOBO JIN JaBJICHUE, OKA3bIBAEMOE CBETOM, Ha YEPHYIO WIIN OEITyI0 IIOBEPXHOCTb.

1) oauHakKoBO;

2) Ha Geylo IOBEPXHOCTb JaBJIE€HHE CBETa OOJIbLIE;

3) Ha YepHYI0 NOBEPXHOCTD JaBJIEHHs CBETa OOJIBIIE;

4) pe3ynbTaT 3aBUCHT OT JUTHHBI CBETOBO# BOJIHBI, TAAIOIIEHT HA 9TH MIOBEPXHOCTH;
5) pe3y/nbTaT 3aBUCHUT OT SHEPTUH (POTOHOB.

11. Kakue cpoiicTBa cBera noarsepxaer a¢pdexr Komnrona?

1) a¢pexr KoMnToHa HE HaeT BO3MOKHOCTH JIeNIaTh BHIBOJIBI O CBOWCTBAX CBETA;

2) BOJIHOBBIE CBOICTBA CBETA;

3) KBaHTOBO-BOJIHOBBIE CBOWCTBA CBETA;

4) KBaHTOBBIC CBOWCTBA CBETA;

S)na ocHoBe Oddexkta KomnroHa MOXKHO cpaenaTh, BBIBOA, YTO CBET CIOCOOEH
PacmpoCTpaHsITHCS TOJIBKO B a0COTIOTHO YIPYTHX CPEAax.

12. B kakoMm ciy4ae SHeprus aroMa BOJOpPOAa OOJIbIIE: KOTAA DISKTPOH HAXOJHUTCS Ha
YIAJICHHOH OT siipa OpOUTE UK Ha caMoii OJIM3KOH K sapy?

1) Ha ynaneHHOH OT s1pa opOuTe;

2) Ha caMoii OJIM3KOIA K siIpy opouTe;

3) sHeprus aToMa OJMHAKOBA B 000HX CIIydasx;

4) aToM BOJOpOZa UMEET HaMOOJBLIYI0 SHEPIHI0 B MOMEHT Ilepexoja ¢ OJHM3KOH opOUTHI Ha
yIalIeHHYO;

5) HeT oTBeTa.

13. Ha xaxyio CTalioHapHYO OpOUTY IIEPEXOAUT IEKTPOH B aTOME BOJOPO/A IIPH UCITYCKaHUH
BHIMMBIX JIydeH?

1) co BTOpOIi Ha MEPBYIO;

2) ¢ mo0oii Ha IIepBYyIO;

3) c nepBoii Ha JIIO0OYIO;

4) ¢ moboii Ha TPETHIO;

5) ¢ n1000ii Ha BTOpYIO.

14. Imeetcs u CBS3b MEXJIy 9aCTOTON 0OpaIlleHus IEKTPOHA BOKPYT sApa aToMa BOJOpOJa U
4aCcTOTOH ero U3IydeHus?

1) umeercs;

2) He umeercs;

3) uMeercs, €CIIU 4acTOTa OOpAICHNUS IEKTPOHA MHOTO OOJIBIIIEe YaCTOTHI U3IIyYCHUS,;

4) umeercss TONBKO Ui OpOUT, paguychl KOTOPBIX YIOBIETBOPSIOT ~COOTHOLICHHMIO:

m,v, r, =n h_
e n-n 27[ El

5) nmeeTcs, eciii 4acToTa OOPAILEHUs MIEKTPOHA MHOTO MEHbBIIE YaCTOThI H3TyYEeHUs.

15. Cxonpko KBaHTOB € Pa3IUYHON DHEPTUEil MOXKET MCIYCKaTh aTOM BOJOpOJA MpH IMepexone

3NIEKTPOHA C TPEThel OpOUTHI Ha MepBYyI0?

1) onuH KBaHT; 2) ABa KBaHTa; 3) TP KBaHTA; 4) YeThIpE KBAHTA; 5) IATh KBAHTOB.
16. Cornacno rumnorese ae bpoitns:

1) TOMbKO 3IEKTPOHBI O00JNIANAIOT HapsAy C KOPIYCKYISPHBIMH TaKXKe M BOJIHOBBIMH
CBOICTBaMU;

2) TosbKO (POTOHBI 00JIAJAI0T KaK KOPIIYCKYJIIPHBIMU, TaK U BOJTHOBBIMHU CBOWHCTBAMU;

3) "acTuIs! He MOTYT 00JIa1aTh BOJIHOBBIMH CBOHCTBAMH, €CJIM MX Pa3MEphI IIPEBHIIIAIOT 10°® M;
4) nrobast yacThIa 001aaeT HapsiLy ¢ KOPIYCKYJISIPHBIMH, TAK)KE U BOJIHOBBIMH CBOHCTBaMH;

5) BomHBI 000 TpHpoAB! 00NamaloT, B TOW WIM HHOW CTENEHH, KOPITYCKYJSPHBIMH
CBOMCTBaMHU.

17. W3 cOOTHOWICHUS HEONpPEICICHHOCTEH I KOOpPAMHAT ¥ HMIIYJIBCOB (Hampumep,

Ax-Ap, 2 L) CIeyer:
S 2z

1) €CJIM MUKPOYACTUIIA HAXOQUTCA B COCTOSITHHUHN C JOCTATOYHO TOYHBIM 3HAYCHHUEM KOOPAWHATBI
(Ax i d O), TO COOTBETCTBYHOLIAsl IMPOCKIUSA €€ HUMIyJIbCa B O5TOM COCTOSHHH OKa3bIBACTCs

COBEPILIEHO HEONPEIEIEeHHOI (Apx %oo) , 1 HA000poT;

2) MHUKpPOYACTHIa HAXOIUTCS B COCTOSHUH, KOTJIa HH €€ KOOPAMHATY, HU COOTBETCTBYIOLLYIO
MIPOCKIIMIO €€ UMITYJIbCa TOYHO ONPEACIUTh HEeIb3s;

3) eciii MHKPOYACTHI]A HAXOJUTCS B COCTOSIHUM C TOYHBIM 3HAYEHHEM KOOPJHMHATBI, TO H
3HAYCHHE COOTBETCTBYIONIEH NPOSKUMM €€ HMIYJIbca B ITOM COCTOSHMM MOXKHO TOYHO
OIIPE/ICIHTH;

4) uTo yacTuua obnasaeT OJHOBPEMEHHO KOPITYCKYJIIPHBIMH U BOJIHOBBIMU CBOHCTBAaMU;

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

18. ®usuyeckuit cmbica BOMHOBOH (yHKuuH (W - (GYHKIHMH), OMUCHIBAIOIICH COCTOSHUE

YacTULbI COCTOUT B TOM YTO:



1) 3HaueHue BOJIHOBOM (DYHKIMH PAaBHO BEPOSTHOCTH HAXOXKACHUS YaCTHUIIBI B AJIEeMEHTEe 00beMa
dV B MOMEHT BpEeMEeHH ! .

2) BosHOBasi (DYHKIHMS ONpEAEIseT MOJOKSHHE YacTHIBI B HPOCTPAHCTBE B JAHHBIH MOMEHT
BPEMEHH .

3) KBaApaT MOJYJIsI BOJIHOBOH (DYHKIIMU paBEeH OTHOIIEHHIO BEPOSITHOCTH HAXOXKACHUS YaCTULIBI
B MasioM o0beMe dV Kk 3ToMy 00beMy (IJIOTHOCTh BEPOSITHOCTH);

4) 3Hast BOJHOBYIO (YHKIHIO, MOXHO ONPEACIUTh TPACKTOPHIO JBIDKEHHS 4YaCTHUIBI B
IIPOCTPAHCTBE;

S5) HeT oTBeTa.

19. Kakoe u3 yTBepxaeHui spisiercst BepHbIM. YpaBHeHue Lpenunrepa

(Aq/-%—%(E—u)q/:Oj:

1) cTporo poKa3bpIBa€TCs MATEMAaTHUECKUMU METOAMM;

2) UMeeT peryispHOe pelleHHe MpH JIIOBIX 3HAUeHUsAX Mapamerpa E (IOIHON >Hepruu
YaCTHUIIBI);

3) UCHONB3YIOTCS TOJBKO UL PeleHus 3a1a4u 00 SHEPreTHIECKHX YPOBHAX JIEKTPOHA B aTOME
BOJIOPOJIa;

4) moctynupyercs Tak ke, KaK B KIACCHYECKOH MeEXaHHKe IOCTYIMpyeTcs BTOpOH 3aKoH
HeroTona.

20. Kakoe U3 NMpHBEACHHBIX YTBEPXKACHHH siBJsieTcss HeBepHbIM. COOCTBEHHBIN MEXaHHYECKUI

MOMEHT UMIIyJbca (CHMH) L SIEeKTpOHa:

1) BBeneH miist 0ObsicHeHus onbiToB [llTepHa u 'epiaxa 1o paciienieHuIo y3Koro myJka aToMOB
BOJIOPO/Ia B CHJIbHO HEOJHOPOAHOM MarHUTHOM IIOJIE;

2) 3TO BHYTpEHHEE HEOTHEMIEMOE CBOMCTBO MIEKTPOHA, MOZOOHO €ro 3apsiay U Macce;

3) KBaHTOBasI BEJIMYHMHA, HE UMEIOLIAs KJIACCHYECKOr0 aHaJora;

4) KBaHTyeTCs 10 3aKOHY L :h,/s(s + l) , TJIE § - CIIHHOBOE KBAHTOBOE YHCIIO;

S) ecTh BeIMUMHA CKaJSIPHASI.
21. YTBepKIeHHE: «B OIHOM M TOM K€ aTOME HE MOXET ObITh OoJyiee OJHOTO 3JEKTPOHA C

OJJHHAKOBBIM Ha60p0M YETBIPEX KBAHTOBBIX YUCEI 71, / , m, 1 m» IPCACTABILICT c000it?

1) Bropoit nocrynar bopa;  2) npunnun IMaynu;  3)runoresy ae bpoiins;
4) rumnore3y [lnanka; 5) NPUHIKIT HEPA3TMYMMOCTH TOXK/IECTBEHHBIX YaCTHII.
22. S1npo aTOMOB y H30TOIIOB OJTHOTO M TOTO K€ AJIEMEHTa CO/IepKaT?

1) oaMHAKOBOE YMCIIO HEUTPOHOB, HO PA3JIMYHOE YHCIIO IPOTOHOB;

2) 0IMHAKOBOE YHCIIO IPOTOHOB, HO PA3IMYHOE YHCIO HEHTPOHOB;

3) KOJIMYECTBO HEHTPOHOB PABHO KOJMYECTBY MPOTOHOB;

4) OIMHAKOBOE YHCIIO DIICKTPOHOB;

5) pa3nu4HOE YHCIIO 3IEKTPOHOB.

23. Kakue yTBepKIeHHs I SHEPTUU CBSI3U s1pa ABJISIIOTCS BEPHBIMU?

a) SHEprus CBS3M sJpa paBHA TOM SHEPIUM, KOTOpPas BBIAENSAETCA NpU OOpa3oBaHUU s1pa M3
OT/IeTIbHBIX YaCTHIL;

0) dHeprus CBA3M sApa — 5TO SHEPTUs, HeOoOXOAMMas UL IIOJHOTO PAacIICIUICHHS sipa Ha
OT/IENIaHHBIE YACTHIbI (HyKIIOHBI);

B) DHEPIHs CBA3M Apa paBHA TOH SHEPIUH, KOTOpAs MOTJIONIAETCA IIPU CUHTE3E sA/pa.

1) TonbKO YTBEpKICHHUE a); 2) TOIBKO yTBEepxkIeHUE 0); 3) TOIBKO YTBEpXKICHUE B);

4) ytBepxkaeHus a) u 6);  5) yrBepxaeHus 0) U B);

24. ledexT Maccel sipa 3To:

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

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

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

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

5) pacuieruieHue sipa Ha OT/ACIbHbIC HYKJIOHBI.

25. Kakas u3 npuBeJeHHBIX ()OPMYJT ONTMCHIBAET OCHOBHOM 3aKOH paJIMOaKTHBHOIO pacnaaa?
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26. Kakoii 3apsij UMEIOT  — 4acTula, [ —4acTula U y — u3jlydeHue?

1) O —4yactuua — HOHO)I(I/ITCHLHblﬁ; ﬁ—‘-IaCTI/IHa - OTpl/II_IaTCJ'ILHLIf/Il; y — HA3JIy4CHUEC HE HMECT

3apsna;
2) @ —4vacTulia — OTPHLATEIBHBIN; [ —YacTUIa — MOJOKHUTENBHBIN, Y —HM3Iy4eHHEe HE UMEET
3apsna;

3) a—vacthia — HE HUMEeT 3apsAa; [ —dYacTUIla — OTPUIATENBHBIN; ) —H3JIydeHHE -
MOJIOKUTEIbHBII;

4) o — dyacTuIa — TIOJNOXWTENbHBIA; [ —dacTuIla — HE HMEeT 3apsAaa; ) —H3IydeHHe -
OTpHLIATENBHBIH;

S) o — yacTula — MOJIOKHUTENBHBIN; f — YacTHLa M ¥ — U3JIy4CHHUE - HE UMEET 3apsi/a;

27. Kakue siiepHbIe MPOILECCHl MPUBOAAT K CTPYKTYPHOM HEpecTpOWKe siAep aTOMOB, a KaKue
Her?

1) a—, - pacnaj He U3MEHSIOT COCTaB sApa, ¥ — U3IIy4eHUE — U3MEHSET;
2) a—pacnanu y —HU3IydeHHe U3MEHSIOT COCTaB s1pa; [ — pacmaj HeT;

3) f—pacnanu y —u3Iy4eHHE U3MEHSIIOT COCTaB spa; ¢ — pacmaj HeT,

4) a—, f— pacnaJ U3MEHSIOT COCTaB si7pa, ¥ — WU3JIyYCHUE — HET;

5) a—, f— pacnag U y— U3JIy4€HUE U3MEHSIOT COCTaB SApPa;

28. Kakue peakuuy Ha3bIBAIOTCS SAIEPHBIMU?

1) peakimu, NPy KOTOPBIX SAPO MOTJIOLIAIOT YHEPTHUIO;

2) peakiyu, NpU KOTOPBIX SAPO UCIYCKAIOT SHEPTHUIO;

3) mpeBpameHns aTOMHBIX sAep HPH B3aMMOJCHCTBHU WX C 3JIEMEHTAPHBIMHM YaCTHUIIAMH WIIH
APYT € ApYTOM;

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

5) cpenu DaHHBIX ONpEENICHNI HET BEPHOTO.

29. Jns nOpoTEeKaHWs YHOpPaBISIEMOH SACPHOM IENHOW peakiud HeoOXOJUMO, YTOOBI
K03(h(HUIMEHT pa3MHOKEHHST HEHTPOHOB OBLI:

1) 6onbie 1; 2) pasen 1; 3) mensuie 1; 4) menbue 10;

K03 HUIMEHT pa3MHOKEHUS HSUTPOHOB MOKET IIPUHUMATH JIF000E 3HAUCHHE.



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

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

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

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

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

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

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

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

IIpomerxyTo4Hast aTTecTalys MPOBOJUTCS B (hOpME 3auera U IK3aMeHa.

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

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

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

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

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

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

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

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

Kputepun orieHnBaHUs KOMIIETEHIUH ClIeTyIOLIHE:

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

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

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

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




