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

B pesynbrate ocBoenus OITOIT no nanpasienuto noarotoBku 35.03.07 TexHonorusi npou3BoOJICTBa

U TiepepabOTKH CeNTbCKOXO3SICTBEHHON MPOAYKIIUU, O0YUYarOIIHIACS TOJKEH OBIIAICTh
CIIEIYIOIIUMHU pe3yJabTaTaMi 00y4YeHHs M0 AUCHUILITHHE «DU3UKa»:

Tabmuma 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCITUTITMHBI

Konn
HauMEHOBaHHE
KOMIIETEHIIUU

Kon n HanmeHoBanue
WHJMKATOpa
JIOCTHKECHUSA

KOMIETECHIINU

IlepeueHs TIaHUPYEMBIX PE3YIbTATOB
0o0yuyeHMsI 110 TUCLIUIUIMHE

OIIK-1. Cnocoben
peniaTh TUTIOBbBIE
3aJ1a49u
npodeCcCHOHAIBHON
JIeATCIILHOCTH Ha
OCHOBE 3HaHUU
OCHOBHEBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK
C IPUMEHEHUEM
UH()OPMAITMOHHBIX
TEXHOJOTui

OIIK-1.1

Hcnonb3yeT OCHOBHBIE
3aKOHBI
€CTEeCTBEHHOHAYYHBIX
JUCIHMIIIIVH IS
pelIeHus: CTaHAaPTHBIX
3aJa4 B 00J1acTH
MIPOM3BO/ICTBA,
nepepaboTKu U
XpaHeHUs
CEIIbCKOX03SMCTBCHHOM

IPOIYKIIMH

3namp: GyHnaMeHTaIbHBIE 3aKOHBI (PU3KKH, B
T.4. (PU3UYECKNE OCHOBBI MEXaHUKH,
MOJIEKYJISIPHOM (DU3UKH U TEPMOJMHAMUKH,
AJIEKTpUYECTBA U MAarHETU3Ma, ONTHKH,
aTOMHOMH, siIepHOM u3nuku

Ymems: JlemoHCTpUpPOBaTH 3HAHUSA
(GyHIaMEHTaJIbHBIX 3aKOHOB (PM3UKH, B T.U.
(u3HUecKre OCHOBBI MEXaHUKH,
MOJIEKYJISIPHOM (DPU3UKH U TEPMOJMHAMUKH,
AJIEKTpUYECTBA U MAarHETU3Ma, ONTHKH,
aTOMHOMH, sIIepHOM (pU3MKM U1 peLIeHus
CTaHJIapTHBIX 3a/1a4 B COOTBETCTBUHU C
HaMpaBJICHHOCTBIO TPOpeCcCUOHATBHON
NeSITeIbHOCTH

Bnaoempw: naBbIKaMu 1EMOHCTPUPOBATH
(yH1aMeHTalIbHbIE 3aKOHBI (PU3HKH, B T.4.
¢u3nyeckre OCHOBBI MEXaHHKH,
MOJIEKYJISIPHON (PM3UKH U TEPMOJAMHAMUKH,
JIEKTPUUYECTBA U MarHETU3Ma, ONTHKH,
aTOMHOM, s/1IepHON (PU3UKH B
poecCHOHATILHOM 1eATeIbHOCTH

2. OIMCAHUE MMOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHUS KOMIETEHIAIA
HA PA3/IMYHBIX OTAITAX UX POPMHUPOBAHMNS, OITMCAHUE HIKAJI
OINIEHUBAHUA




Tabmuua 2.1 — Iloka3aTenu M KpUTEpPUH ONpEAEICHUS YPOBHI C(HOPMUPOBAHHOCTH
KOMIIETEHIINH (MHTErpUpOBaHHAs OLIEHKA YPOBHS CPOPMUPOBAHHOCTH KOMITETEHITHI)

Kon u Onenka ypoBHsI ¢()OPMUPOBAHHOCTH
HalMEHOBaHUE [Tnanupyemsle
MHJMKATOpa pe3yIbTaThl HEYI0BJIETBO JOBJICTBO
JIOCTHOKSHHS 0GyucHus pea— }Ilamenbno XOPOLIO | OTHIAHO
KOMIIETEHINH
3namo: YposeHn YpoBeHb YpoBenb | YpoBeHb
byHaamMeHTanbHbIC 3HaHUHI 3HaHUMN 3HaHUHN 3HaHUHI
3aKOHBI pu3uku, B | pyHmamenrtan | dyagameHt | dyHaaMmeHT | pyHIamMeH
T.4. pU3NIECKUe BHBIX 3aKOHOB |  aJbHBIX AIBHBIX | TaJbHBIX
OCHOBBI MEXaHUKH, | (PU3UKU HUXKE | 3aKOHOB 3aKOHOB | (huznyeck
MOJIEKYJISIPHOM MUHUMAaJIbHBl | MHUHUMAJIb ¢busukn | ux
bu3uku 1 X TpeOOBaHUMI HO COOTBETCTB | 3aKOHOB B
TEPMOJUHAMUKY, | HEOOXOAUMBIX | JOIYCTHUM yeT o0beme
JJIEKTPUUECTBA U JUIs peLIeHus BIN 17151 porpaMMe | COOTBETCT
MarHerusma, CTaHJApPTHBIX | pELIEHUS | MOArOTOBK | BYIOLIEM
OINTUKHU, ATOMHOM, | 3a/1a4, UMENu | CTaHAapTH e, IporpaMm
OIIK-1.1 SAIEpHON PUBHKHU MECTO TpyObIe | BIX 337a4, | JMOMYIICHO | ¢
Hcnonb3yer OLIMOKH. JIONYLIEHO | HECKOJBKO | MOATOTOB
OCHOBHBIE MHOTO HerpyObIX | ke, 6e3
3aKOHBI HEerpyoObIX OIIMOOK. | OIMIKOOK.
€CTECTBEHHOHA OIINOOK.
YUYHBIX Ymemo: IIpu pewenun | Ilponemon | Ilponemon | IIpoxgemo
JUCLMIUIAH 11 | JIeMOHCTpUpOBaTh | CTaHAAPTHBIX | CTPUPOBAaH | CTPUPOBAH | HCTPUPOB
peleHus 3HaHUS 3ajiay He HBIE HBIE BCE aHbI BCE
CTaHIapPTHBIX (GyHIaMEHTaJbHBIX | IPOJAEMOHCTP | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE
3aj1a4 B 3aKOHOB (PU3MKH, B | UPOBAHBI YMEHUS YMEHUS YMEHUS
obnactu T.4. pu3HUecKue OCHOBHbIE UCIIOJIb30B | UCIIOJIB30B | UCIOJIB30
IPOM3BOJCTBA, | OCHOBBI MEXaHUKHU, | yMEHHUS aTb aHus BaHUS
nepepadOTKU U | MOJISKYJISIPHOM UCIONIb30BaTh | pyHAAMEHT | GyHAaMEeHT | pyHIaMeH
XpaHeHus bu3uky 1 3aKOHBI aJIbHbIE aJIbHBIX TaJIbHBIX
CEIBCKOXO35MCT | TEPMOAMHAMUKH, buzuku, 3aKOHBI 3aKOHOB duznueck
BEHHOU AIIEKTPUUYECTBA U uMenu Mecto | puszuku bu3uKu ux
POTYKITHH MarHeTusma, rpyobie npu npu 3aKOHOB
OINTUKHU, aTOMHOM, | OIIMOKH. peleHnu peleHnu npu
AepHON QUKKH CTaHJapTH | CTaHJApTH | PELIEHUU
JUISL peLIeHus BIX 33/1a4. | BIX 33Ja4 HecTaH/1ap
CTaH/IapTHBIX 3amanus UMeITn THBIX
3aj1a4 B BBITNIOJIHEH | MECTO 3a1ad.
COOTBETCTBUHU C bl, HO HE B | HerpyOble | 3amaum
HaINpaBJIEHHOCTHIO MOJTHOM OLIMOKH pELLEHBI
npohecCuoHaNBHO o0beme. 0e3
i 1esTeNbHOCTH OLIMOOK B
MIOJIHOM
o0beme




Bnaoems: IIpu pemwrennn | Mwmeercs Nmerorcs | TIpoaemo
HaBBIKAMU CTaHJAPTHBIX | MUHUMaNb | 0a30Bble | HCTPHPOB
JEMOHCTPUPOBAThH 3a/1a4 He HBII Habop HaBBIKU aHbl
¢yHaaMeHTanbHbIE | MPOJEMOHCTP | HABBIKOB | MIPUMEHEHHW | HABBIKH
3aKOHBI (PU3UKHU, B UPOBAaHHBIX | MPUMEHEHU s UCIIOJIB30
T.4. pU3NUECKue HaBbIKU s byHgamMeHT BaHUs
OCHOBBI MEXaHUKH, | UCIOJIb30BaHU | GyHIAMEHT | aibHbIX | yHIaMeH
MOJICKYJISIPHOM s AITbHBIX 3aKOHOB TaJIbHBIX
bu3uKY 1 dbyHaamMeHTan | 3aKOHOB buszukn buzmIeck
TEPMOJIMHAMHUKH, BHBIX busuku npu ux
ANIEKTPUYECTBA U (buznuecKkux JUISE pelieHun 3aKOHOB
MarHeTu3ma, 3aKOHOB pelieHust | cTaHAapTH npu
ONTHUKH, ATOMHOM, | WMEJIHU MECTO | CTaHIApPTH | bIX 337a4 C | pPEUICHUH
AIEpHON (U3UKHU B rpyOsbie BIX 337a4. | HEKOTOPHIM | HECTaHAAP
npodeccuoHaNbHO OILLIMOKHU. 3anaun U THBIX
il 1esTenbHOCTH peleHsl C | HegoYeTaM 3ajad.
HEKOTOPBIM U 3anaun
u peleHsbl
HeoueTam oe3
. ouOO0K U
HE/I0YEeTO
B.

Onucanye MKaJIbl OLICHHUBAaHUA

1. OueHka «HEyAOBIETBOPUTEIBHO» CTABUTCS CTYIEHTY, HE OBJAJEBIIEMY HH OJHHUM W3
AJIEMEHTOB KOMIIETEHIIMH, T.€. OOHAPYKUBLIEMY CYIIECTBEHHbIE NMpPOOENbl B 3HAHUU OCHOBHOIO
IPOTrpaMMHOr0 MaTepuala o AUCUUIUIMHE (IIPAKTHUKE), TOMYCTUBIIEMY MPUHIUIHATbHbIE OINOKH
[P IPUMEHEHUH TEOPETUUECKUX 3HAHUN, KOTOPBIE HE MO3BOJISAIOT €MY MPOJOJIKUTH O0yUEHHE UITU
OPUCTYNUTh K TMPAKTUYECKON JeATeNbHOCTH 0€3 JOMOJHUTENbHON MOATOTOBKM 10 JIaHHOU
JUCLUATIIINHE.

2. OueHka «yIOBJIETBOPUTEIBHO» CTAaBUTCS CTYINEHTY, OBJAJAEBIIEMY JJIEMEHTaMU
KOMIIETEHIINM <«3HaTh», T.C. IPOSBUBIIEMY 3HAHUS OCHOBHOIO IIPOTPAMMHOIO MaTrepuayia Io
JUCHHUIUIMHE (MIPAKTHKE) B 00beMe, He0OXOAUMOM ISl TIOCIIEAYIOUIero 0OyuYeHUsl U MpeCTOosAIeH
MIPAKTUYECKOW JESITENBHOCTH, 3HAaKOMOMY C OCHOBHOM PEKOMEHIOBAaHHOM JMTEPATYPOH,
JIOMYCTUBIIIEMY HETOYHOCTH B OTBETE Ha SK3aMeHEe, HO B OCHOBHOM 00J1aai01eMy HEOOX0IMMBIMU
3HAHUAMU ISl UX YCTPAHEHHUSI P KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OneHka «XopoIlo» CTaBUTCS CTYJEHTY, OBJIAZIEBIIEMY 3JIEMEHTAaMH KOMIIETEHLIUU «3HATh» U
«YMETb», MPOSBUBIIEMY IOJIHOE 3HAHHME MPOrpaMMHOr0 MaTepuaja Mo JUCHUIUIMHE (TPaKTHKeE),
OCBOMBIIIEMY OCHOBHYIO PEKOMEHIOBAHHYIO JIUTEPATYPY, OOHAPYKHUBILIEMY CTAOMIIBHBIA XapaKTep
3HaHUW U YMEHUN M CIOCOOHOMY K MX CaMOCTOSITEIbHOMY NMPUMEHEHHMIO U OOHOBIIEHUIO B XOJI€
MOCJEIYIONIEro 00y4eHUs U MPAKTUYECKON 1eATEIbHOCTH.

4. OneHka «OTIMYHO» CTABUTCA CTYACHTY, OBJIAJEBUIEMY DJIEMEHTAMHA KOMIIETCHIIUU «3HAThY,
«yMETb» M «BJIAJETh», NPOSBUBIIEMY BCECTOPOHHHE M TJIyOOKHE 3HAHHUS MPOTPAMMHOIO
MaTepuaia Mo JUCHUIUIMHE (IIPaKTHKE), OCBOUBILIEMY OCHOBHYIO M JOTIOJHUTENBHYIO JIUTEPATYPY,
OOHApY>KUBIIEMY TBOpPYECKHE CHOCOOHOCTH B TOHHUMAHUHU, W3JIOKEHHUM U TPAKTUYECKOM
WCIIOJIb30BaHNUU YCBOCHHBIX 3HAHUM.

5. OmeHKa <«3auyTe€HO» COOTBETCTBYET
«YZAOBIIETBOPUTEIBHO.

6. OnieHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYIOBIETBOPUTEIBHOY.

KpUTCpUAM OLICHOK OoT «OTJIHUYHO» 0



3. TUHNOBBIE KOHTPOJIBHBIE 3AJAHUA WJIN HWHBIE MATEPHUAJIbBI,
HEOBXOJIUMBIE JUISI OIEHKH 3HAHUHN, YMEHU, HABBIKOB U (UJIN) OIBITA
JAEATEJBHOCTHU, XAPAKTEPU3YIOIUX 9TAIIbI OOPMUPOBAHUA
KOMIIETEHLIMM B IPOLIECCE OCBOEHHS OBPA3OBATEJIbHOM ITPOT'PAMMBbI
Tabmuna 3.1 — TumnoBbIe KOHTPOJIBHBIE 3a/laHUs COOTHECEHHBIE C WHAMKATOPAMH JOCTHIKEHUS
KOMIIETEHIINH

WHauKaTop TOCTHKEHUST KOMITCTCHIIA Ne 3ayanwmii (BOrpocoB, OUIIETOB, TECTOB U TIP.)
JUTSL OIICHKHU PE3yIbTaTOB OOYYEHUS T10
COOTHECEHHOMY UHJIMKATOPY JOCTHIKCHHS

KOMIIETCHITNH
OIIK-1.1 Mcnonb3yeT OCHOBHBIEC 3aKOHBI Mexanuka: Bonpocsl — 6,9,12,21,25,26
€CTECTBEHHOHAYYHBIX JUCIMIUIAH IS TepMonuHamMuka ¥ MOJICKYISIpHAs pu3mKa:
pEIICHUS CTaHAAPTHBIX 3a71a4 B 00JIaCTH Bompockl — 2-5,10,13,21
MIPOU3BOICTBA, EPEPAOOTKU U XPaHEHUS DJIEKTPOMArHeTU3M: BOTIPOCHI: BOIPOCHI —
CEeNbCKOXO035MCTBEHHON MTPOLYKLIUH 1,14,15,21,22

DJIEKTPOMArHUTHBIC KOJICOAHUS U BOJIHbI:
Bompockl — 1,12
Onruka: Bonpock — 2,14,15,19

3.2. Bonnpocsl AJ15l CAMOKOHTPOJISI U MOATOTOBKH K MPOMEKYTOUHOMY KOHTPOJIIO

1. MEXAHHUKA (1 kypc, 2 cemecTp)

1. ®wusuka u ee CBA3b C IPYTUMH CIIEHUAIBHOCTSAMH.

2. KuHematuka, ee OCHOBHbIE NOHATUA. CpeHsAs U MTHOBEHHAs! CKOPOCTH U YCKOPEHHSI.

3. HopmanbHOe M TaHT€HIMAIBbHOE YCKOPEHHS W ONMCAHHWE C HUX IMOMOILIBIO JIPYrHe BHJIbI
JBUKECHHUS.

4. BpamarenbHoe ABM)KEHHE. YTIJIOBas CKOpOCTb M YIjaoBoe YckopeHue. CBsA3b MexAy
JMHENHBIMYU U YTJIOBBIMU BEIMUYNHAMMU.

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

3akonsl HproToHa.

3aMKHyTasi MEXaHUYEeCKas CUCTeMa. 3aKOH COXPaHEHUsI UMITYJIbCa.

IlenTp macc.

9. JluHamuKa BpalateiabHOro ABMKEHHUsS. MOMEHT CUIIBI.

10. MowmenT unepuuu. Teopema LTeitHepa.

11. MomeHT nmmnymbca.

12. OcHOBHOE ypaBHEHHE JMHAMUKH BpALIATEIbHOIO JBMKEHHUSA. 3aKOH COXpPAHEHHMs] MOMEHTa
UMITYJIbCA.

13. I'naBHBIE OCH MOMEHTA HHEPLMHU. | MpocKoI.

14. DOuepruss u pabora. Pabora mpu moctynarenbHOM JBHKeHUHU. PaboTa mpu BpalmaTelbHOM
JBUKECHHH.

15. Kunernueckast sHEprusl.

16. Teopema 0 KHHETUUECKON SHEPTUN.

17. Teopema Kenwra.

18. Cunosoe none. KoncepBarusHsle cuiibl. [loTeHIIManbHas 3HEprusl.

19. TlorenmumanbsHas sHEPTUS 1e(HOPMUPOBAHHON MPYKUHBI.

20. I'paBuTaliMOHHAs NOTEHUMAIbHAS SHEPTUS.

21. 3aKoH COXpaHEHU MEXAHUYECKOU SHEPTUH.

22. Mlpuauun otHocuTenbHOCcTH [amunes. IlpeoOpasoBanus [amunes. Popmyna CloXKeHUS
CKOpOCTE. Y CKOpEHHE.
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23. TloctynaThl CrieMUalbHOW TEOPUU OTHOCUTEIbHOCTH. IIpeobGpazoBanus Jlopenua. CreactBus
npeobpazoBanus JlopeHua.

24. DyeMeHTBI PeNATUBUCTCKON AUHAMUKH. B3aMOCBsI3b MEXKy SHEPTHE 1 MacCOu.

25. 3akoH BcemupHoro tarorenus. Bec. HeBecoMocTsb.

26. 3akonsl Kemnepa.

27. WckyccTBeHHbIE CIYTHUKH 3emiid. KocMHuueckrne CKOpoCTH.

28. PeaxtuBHOE ABMxkeHuE. YpaBHeHue Mermiepckoro.

29. 3agauum L{noakoBcKOro.

30. AOCOJIIOTHO yIIpyroe u abCONIOTHO HEYIIPYrO€ CTOJKHOBEHUS.

31. Cuna tpenus. Tpenue nokos. TpeHUE CKOIbKEHUE

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

1.  OcHoBbI MOsIeKyIsIpHOH Qu3uku. AToM. Temneparypa.

2. Wpeanwhslii ra3. 3akonsl boins-Mapuorra, ['eii-JItoccaka, [lapns. YpaBuenue MenzeneeBa —
Knaneripona.

OCHOBHbIE YPAaBHEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.

®uznyeckuil cMmbica Temneparypbl. Yucno ABorazpo. 3akoH JlanbToHa.

PaBHOMEpHOE pacnpeenenne YHEPTUH 10 CTETIEHIM CBOOOIbI MOJIEKYI.

BHyTpeHHss SHEprusi CUCTEMBI.

[Tpoueccel nepenoca: nud@ysusi, BHyTpeHHEEe TPEeHUE, TeIIIONPOBOTHOCTb.

. Cratuctuueckue 3akoHbl. PacripeneneHue MOJEKYJ IO CKOPOCTAM. 3aKOH pacrpeaeieHus
Makcsea.

9. MH3mepenue ckopocteit monekyin. OnbiT HITepHa.

10. 3akon pacnpenenenuss bonbumana. Yucino ABoranpo. 3akoH pacnpeneneHuss Makcenia-
bonpmana.

11. bapomerpuueckas ¢popmyia.

12. Jlnuna cBoboaHoro mpobera Mmoisekyn. Koapouuuents: nuddysnn, BHYTPEHHErO TpEeHUs,
TEIIONPOBOAHOCTH.

13. Temnmno u pabota. 1 3aKOH TEpMOJIUHAMUKH.

14. Pabora pacimupenus rasa.

15. MNzoxopuueckwuii mporecc. M3obapuueckuit mpouecc. Ypasuenue P. Maiiepa.

16. N3zorepmuyeckuil mpouecc.

17. Anuabatudeckuii porecc. YpaBuenue [lyaccona.

18. Ilonutnueckue mporuecc.

19. PaBHOBecHBIE U HEpaBHOBECHBIE TIporiecchl. OOpaTuMbie U HEOOpATUMBIE MPOIECCHI.

20. Kpyrosble npoLeCCHI.

21. Iukn Kapno. KIIJ[ nukia Kapno.

22. JIBuratenb BHYTPEHHEIO CrOpaHUs. X0JIOAUIbHUKN. HarpeBaTenbHble HaCOCHI.

23. II 3aKkOH TepMOIMHAMMKHU.

24. DHTpomnus U TEpMOJANHAMUYECKasi BEPOSITHOCTb.

25. BprluucieHue SHTPOINUM JI Pa3IMYHBIX MPOIECCOB.

26. PeanbHbll Ta3bl.

27. Teopernueckrue U30TEPMBI PEATHLHOTO rasa.

28. DKCIepUMEHTAIBHBIE HW30TEPMBbl peadbHOro rasza. IlepechllleHHBII Nap U Imeperperas
KUAKOCTb.

29. BHyTpeHH:s 3HEPIUsl peaJIbHOIO Tasa.

30. Dddext Ixoynsa-Tomcona. CxmKeHHe rasa.

© N LA W

3. 9JIEKTPUYECTBO U MAT'HETH3M (2 kypc, 1 cemecTp)

1.  Onexrpuueckuii 3apsa. CoiicTBa 3apsiioB. 3akoH KyioHa.

2. HampspkeHHOCTh  AJEKTPUYECKOTO TMMOJs  (TOYEYHBIM 3apsii, MPOBOJHUK, OECKOHEUHAS
IUIOCKOCTB, chepa). [IpuHIUIT Cyneprno3uInu TEKTPUIECKHUX TTOJIEH.



3. Ilorok BekTopa anekTpuueckoi nHAYKIMU. Teopema Octporpaackoro-I'aycca.

4. Pabora, coBepuiaemas IpHU MEPEMEIICHUU 3JIEKTPUUYECKOTO 3apsifa B AIIEKTPOCTATUYECKOM
nosie. [loTeHiman 31eKTpocTaTn4ecKoro mois.

5.  CBa3b MEXIy MOTEHIIMAJIOM U HANPSXKEHHOCTHI0. DKBUIMIOTEHIIMATIbHBIE TTOBEPXHOCTH.

6. lneanbHble IPOBOJHUKH B 3JIEKTPUUYECKOM I10JI€. DIEKTPUUECKAs 3allUTa.

7. OnexkTpuyeckas  €MKOCTb  yeauHeHHoro  mpoBoanuka.  Kowpgencaropel.  EmMKocTh
KOHJICHCATOPOB.

8. DHeprus 3apsHKEHHOrO TPOBOJHMKA U DSHEprus KoHjeHcaTopa. I[lnoTHocTh sHeprum
AIIEKTPUYECKOTO IOJIS.

9. JusnexTpuku B 3nekTpuueckoM nodje. [lonspHbie u HenonspHble audiaekTpuku. [lomspuzamus
JURJIEKTPUKOB.

10. CBoboanbie U cBsA3aHHbIE 3apsnbl. OTHOCUTENbHAS IUAJIEKTPUYECKas MPOHULIAEMOCTb U
JURJIEKTPUYECKasi BOCIPUMMYKBOCTD BEIIECTBA. DIEKTPETHI.

11. Cerneroanekrpuku. [Ibe303nexkTpuueckuii 3¢ Hext. DHeprus noispru30BaHHOTO TUAIICKTPUKA.
12. Dnexrpuueckuit Tok. Cuna toka. IlnotHoCTh TOKA.

13. VYcnosus cymectsoBanus Toka. CtoponHue cuibl. DJ]C uCcTOUHMKA TOKA.

14. O600menHbIil 3ak0H OMa i ydacTka nenu. 3akoH Oma i ydactka 1enu. 3akoH Oma Juist
3aMKHYTOU LIETIH.

15. 3akon Oma B nuddepennmansaoit popme. 3akon [xoyns-Jlenma. 3akon Jlxoyms-Jlenna B
nuddepernuanbHon hopme.

16. PasBerBnenusbie nienu. [Ipasuina Kupxrodga.

17. KoHTakTHasi pa3HOCTh MOTEHIMANOB. TepmoanekTpudeckue siBienus. Tepmo D/(C.

18. 3akonsl anexTponusa Papanes. DaeKkTpuyecKas IpOBOAUMOCTD KUIKOCTEH.

19. DnexkrpornpoBogHocTh Ta3oB. HecamocTosiTenbHbld Tra3oBbi  paspsan. CaMOCTOATENbHBIN
Ta30BBIN pa3ps/l.

20. MarnutHoe nosne. JINHMY MarHUTHOM MHIYKIUU.

21. 3akon Awmrmepa.

22. MarHuTHoOE 1oJie IOCTOSIHHOTO ToKa. 3akoH buo-Casapa-Jlamnaca.

23. MarHuTHOe€ 1oJie IPSIMOJIMHEHMHOTr0 IPOBOAHMKA C TOKOM, KPYTrOBOI'O TOKA, COJICHOUA.

24. Cuna B3auMOJEHCTBUS IBYX NMPSAMOJIUHEHHBIX TPOBOJIHUKOB C TOKOM.

25. 3aKOH MOJIHOTO TOKA.

26. Pabora, coBepiiaeMasi Ipu MepeMeeHuH MPOBOIHUKA C TOKOM B MAarHUTHOM TIOJI€.

27. JIBWKeHUeE 3apsHKEHHBIX YacTUIl B MarHuTHOM Tosie. Cuia Jlopenta.

28. Dddext Xomna.

4. JJIEKTPOMATI'HETU3M. KOJIEBAHUA U BOJIHBI (2 kypc, 1 cemectp).

1. DnexkTpoMarHUTHas WHIYKITHUS.

2. DIeKTpUYECKHUH TOK B BUTKE, IBHXKYIIEMCS B OJTHOPOJIHOM MarHUTHOM MOJIE.

3. SIBieHWe CaMOMHIYKIIMH.

4. Tok B enu npu ee 3aMbIKaHUU U Pa3MbIKAHUU.

5. Bzawmmnas unnykuwms. Tpanchopmatop.

6. DHeprusi MarHUTHOTO MOJIsl ANEKTPUUYECKOTO TOKaA.

7. MarauTHble MOMEHTBI 3JIEKTPOHOB M aTOMOB. ATOM B MarHMUTHOM Tosie. Teopema Jlapmopa.
8. JluamarHeTuku B OJJHOPOJTHOM MarHMTHOM IIOJI€.

9. IlapamarHeTHMKH B OJHOPOJAHOM MAarHUTHOM IIOJIE.

10. MaruuTHO€ 1moJje B BEUIECTBE.

11. ®eppomarneTusm.

12. VYpaBuenus Makcsemna.

13. T'apmonuueckue KoyieOaTeNbHbIC MBIKCHHE (ympyras TpYyKWHA, (DU3WYECKH MasTHUK,
MaTEeMaTUYECKUN MasiTHUK).

14. CrnoxeHue rapMOHUYECKUX KOJIeOaHMid, HalpaBIEeHHbBIX BIOJIb OJTHOM MPSIMOM.

15. CnoxeHue B3aMMHO MEPIIEHAUKYISAPHBIX KOJIEOaHHH.



16. 3aryxaromue KonebaHus.

17. BoeIHyXIEHHBIC KOJICOAHUSI.

18. KoneGarenbHbIi KOHTYD.

19. Hezaryxaromye 31eKTpOMarHUTHBIE KOJICOaHMS.

20. 3aryxaromiye 3JIeKTPOMarHuTHbIE KOJIeOaHMsI.

21. BvIHYXICHHBIC 2JICKTPOMArHUTHBIC KOJICOAHMS

22. BosHOBBIE mpolecchl B ynpyroi cpene. IlpononbHble M monepeuHsle BoJHbBL. CKOpOCTh
pacrnpocTpaHeHHs YIPYTHX BOJIH.

23. VpaBHeHue Oerymieil BoiaHBL. DHeprusi BoiHBL JuddepeHnmanpHoe ypaBHEHHE BOJHOBOTO
JIBUKCHUSI.

24. DnexTpoMarHUTHbIE BOJIHBI. HekoTOpble CBONMCTBA 2JIEKTPOMArHUTHBIX BOJIH.

25. WznydeHue 37eKTPOMarHUTHBIX BOJIH.

26. llkana 31€KTPOMarHUTHBIX BOJIH.

5. OIITUKA.(2 kypc, 2 cemecTp)

1. BonHoBas u KBaHTOBas TEOPHsI CBETA.

2. 3akoHBI OTpaXeHUsI W TperomiieHus cBeta. 3akoH CHemmyca. IlomHoe BHyTpeHHee
OTpa’keHHE CBETa.

I'eomeTpuyeckas onTuka.

Ontuueckue npuOOpsl: pepakTOMETP, BOJIOKOHHAS ONTHKA, CTEKIISIHHAS IPU3Ma.

Tonkue nuH3bl. MUKPOCKOIL.

Wntepdepennus cBera. HTepdepeHIys cBeTa U KOrepeHTHOCTb.

. CnocoOwr HaOmonenus naTepdepernnn ceeta: onblt FOHra, 6msepkana dpenens, ounpusma
®penens.

8. MutepdepeHius cBera B TOHKUX TUICHKAX.

9. Uutepdepomerpsl. [IpocBeTienne ONTHKH.

10. Jdudpakuus ceera. [Ipunnun I'toiirenca-dpenens.

11. Meroa 301 ®penens.

12. ludpakunonHas pemierka. JAudpakiius peHTT€HOBCKUX JIy4deH.

13. TlonsTue o ronorpaduu.

14. Tlonspusanus ceera. EcTecTBeHHBIH U MOISIpU30BaHHBIN cBET. 3akoH Maittoca.

15. Ilonspusanus npu oTpakeHUU U NPEIOMIIEHUH. 3aKoH bprocrepa.

16. Tlonspusanus npu ABOWHOM ydenperaomieHus. IcKyccTBeHHOE JBOITHOE JTydenpenoMiIeHHE.
17. Bpaienue mIocKkocTy nojsipu3anuu. EcrecTBeHHOE BpallleHuE.

18. Jlucnepcust ceera. HopmanbHast 1 aHOMallbHasi AUCIIEPCHH.

19. Tornomenue ceera. 3akoH byrepa-JlamGepta. 3akon byrepa-Jlambepra-beepa.

20. Paccesnue cBera. 3akoH Pasnes.

21. Cxopoctb cBeta. OnbiT @u3o. OnbiT MaiikenbcoHa.

N Lk W

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

1. TennoBoe uznyuenue. AGComOTHO YepHOoe Teno. 3akoHbl Kupxroda, Credana-bonpiimMana u
Buna. OnTuueckast nMpoMeTpusl.

2. ®opwmyna Panes-/xxunca. @opmyna Buna. ['munoresa cBeToBbix kBaHTOB. @opmyna [lnanka.

3. ®oroapdexr. OcHoBHbIe 3aKOHBI (oTodddexra. YpaBHeHue DifHmTeriHa. POTOIIEMEHTH U
UX IPUMEHEHHE.

4. HWmnynsc GotoHna. [JaBnenue cera. Dpdext Komnrona. OnsiT bore.

5. ChekTpsl aTOMOB BoAopo/a. JInHeluaTeie, Moja0caThie, CIUIONIHBIE CIIEKTPHI.

6. Mogemu crpoenusi aroma. OnbiTel Pesepdopna. Ilocrymarer Bopa. OObsicHeHHE CHEKTpPOB
aToMma BOAOpPOAA.

7. KopnyckynspHo-BOJHOBass ~ IpUpoJa  CBETAa. KopnyckynsipHo-BosiHOBass ~ mpupoja
MatepualibHbIX YyacTull. Bonnsl ne bpoitns. Jnvuna BosHsl 1e bpois.

8. Vpasuenue lllpenunrepa. CrarucTudyeckoe TOJIKOBAaHUE BOJH e bpoiis.



9. CootHomeHue HeonpeaeneHHocTe I eiizendepra.

10. MuxkpoyacTtuiia B OIHOMEPHOU NOTEHIIMATbHOU siMe. KBaHTOBaHME YHEPTUU MUKPOYACTUIIHI.
11. Arom Bopopona. KBantoBsie uncia no teopun [lIpenunrepa.

12. Cnus snextpona. [Tpunuun 3anpera [Taymnu.

13. Omnucanuve COCTOSHMSI aTOMOB C TOMOIIBI0O KBAHTOBBIX uucen. llepuonuueckas cucrema
31eMeHTOB Menperneesa.

14. Monenu KBaHTOBOH (PM3UKHU TBEPIOTO Tesa. THUIIBI KPUCTANTMYECKUX PEIIETOK.

15. Ilonstue o dononax. TemmoemkocTh KpuctauioB. 3akoH [romonra m Iltu. TemnoemkocTh
KPUCTAJUIOB MPU HU3KUX U BBICOKHX TEMIIepaTypax.

16. DneMeHTbl, 30HHOW TEOpUHU. DHEPreTUUECKUE 30HbI B KpUcTasuie. BaneHnTHas, 3anpenieHnas u
CBOOO/THBIE 30HBI B KPUCTAJLIE.

17. 3anosHeHHE 30HHBIX YPOBHEW B MeETalIax, MOJYNPOBOJAHMKAX M JUAIEKTPHUKAX MPU Pa3HBIX
TEeMIIEpaTypax.

18. KoHTakTHas pa3HOCTh NOTEHLMAJIOB. Y CIIEXH COBPEMEHHOM MOIYIPOBOJHUKOBOM TEXHUKH.

19. Ilonsatue o coOOCTBEHHOM U MPUMECHON MPOBOJAUMOCTH TOJIYIIPOBOHUKOB.

20. CoctaB u crpoeHue aroMHOro sapa. HykiioHsl, 3apsn, pa3mep M Macca aTOMHOIO Spa.
MaccoBoe u 3apsinoBoe uucia. [Ipupona snepubix cui. Jlegekt Maccsl 1 SHEpTrHs CBS3H sCP.

21. PaguoakTuBHOCTh. Buapl paavoakTHBHOIO pacnajga U usilydeHudl (q—,[f—,y —HU3MEHEHUd
aToMHoOrO spa). [locTosiHHas U nepuo nosypacnaja.

22. SlnepHble peaklMM U 3aKOHBI coXpaHeHus. Peakuus nenenus sapa. LlenmHas peakius neneHus.
IlonsiTHE O SIIEPHOM DHEPTETUKE.

23. Peakuus cuHTe3a aTOMHBIX siaep. [Ipobnema ynpaBiisseMbIX TEPMOSICPHBIX PEaKIHil.

24. DieMeHTapHbIC YaCTUIIBI U UX KJIacCU(UKAITHSI.

3.3. BapuanTsbl 32124 1J151 MHAUBUAYAJIbHOI0 33JaHUSI U CAMOCTOSAITEIbHOM PadoThl

1. MEXAHHUKA (1 kypc, 2 cemecTp)

1. 3aBHCHMOCTb NPOHIEHHOTO TEIOM IYTH S OT BPEMEHHU t JaéTcsl ypaBHeHUeM S = A+ Bt +Ct”,
rme A=3m, B=2wm/c u C=1w/c* . Haiitn CpelHee YCKOpPEHHE Tena 3a MEpPBYI0, BTOPYIO,
TPETHIO CEKYH/IBbI €r0 JBUKCHHUS.

2. Kawmenp OpomieH B ropu3oHTaTbHOM HampaBieHuu. Yepes 0,5 ¢ mocie Havana JIBUKEHUS
YHUCJICHHOE 3HAYeHHE CKOPOCTH KaMHs cTaio B 1,5 pas3a Ooiblle €ro HayajabHOH CKOPOCTH.
Haiitu HauanbHy!0 ckopocTh kKaMHs. COPOTUBIIEHNUE BO3/lyXa HE YUUTHIBATh.

3. Haiitn paguyc Bpamaromero Koseca, €Ciad H3BECTHO, YTO JIMHEHHass CKOpPOCTh V) TOYKH
nexarie Ha oboxe, B 2,5 pa3za Oosblle JMHEHMHOW CKOPOCTH V), TOUKH, JIexalle Ha 5 cMm
O5mKe K OCH KoJleca.

4. Koneco panuycom R =0.1mM Bpamjaercs Tak, 4TO 3aBUCHMOCTH YIJla MOBOpPOTa pajuyca OT
BPEMEHH Jaercsi ypaBHeHHeM ¢ =A+Br+Ct’, rnie B=2pan/c u C=1pan/c’ Jins Touex,
Jealux Ha 00oJie Kojeca, HalTu uepe3 2¢ mociie Havajga ABMXKEHHs! CIICAYIOIINE BeTUUYNHBIL:
1)yrimoByt0 CKOpOCTh, 2) JMHEWHYIO CKOPOCTh, 3) YIJIIOBOE yCKOpeHHE, 4) TaHTCHIHMAIbHOE
YCKOpEHUE, 5) HOPMAJIbHOE YCKOPEHUE.

5. Teno maccoir 0,5 Kr ABMXKETCS NPAMOIMHENHO, IPUYEM 3aBHCUMOCTh IPOUIEHHOIO TEJIOM

MyTH S OT BpeMeHH ¢ faéres ypaBHenueM S = A—Bt+Cr> —Dr’, rne C=5m/c> u D =1wm/c’.
HaiiTn BenmnurHy CUiibl, IEMCTBYIONIECH HA TEJIO B KOHIE TEPBOM CEKYHbI IBUKEHUSI.

6. Teno Becom 49 H ypapsiercss o HenmojaBM>XKHOE Teno Maccoil 25 kr. Kunernueckast sHeprus
CHCTEMBI 3THX JIByX Te€Jl HEMOCPEACTBEHHO Nocie ynapa crana paBHa S/[k. Cuutas yaap
LHEHTPAIbHBIM U HEYIPYTUM, HATH KHHETUYECKYIO SHEPTHIO IEPBOTO TeJa 0 yaapa.

7. Haiitn paboTy, KOTOPYIO HAaJI0 COBEPIIUTh, YTOOBI CXKaTh MPYKUHY Ha 20 CM, €ClTu U3BECTHO,
YTO CWJIa MPOMOpPIUOHATBbHA JegopManuu U moxa jaedcTBueM cuibl B 29,4H mpyxuna
cKUMaercs Ha lcwm.



10.

11.

12.

13.

HaiiTn 3aBHCHMOCTb YCKOpPEHMS CHJIBI TSDKECTH OT BBICOTHI HaJl MOBEpXHOCThIO 3emun. Ha
KaKoW BBICOTE YCKOPEHHME CHJIBI TSKECTH COCTaBisieT 25% OT yCKOpEHHUsl CHIIbI TSXKECTH Ha
MIOBEPXHOCTU 3€MJIH.

Ha 6apaban paguycom R=0,5M HamoTaH mHyp, K KOHIy KOTOpOTo npuBs3aH rpy3 P;= 98 H.
Haiitu mMomeHT wmHeprum OapabaHa, €Cd M3BECTHO, YTO TIPy3 OIYCKAeTCsi C YCKOPEHHEM
a=2,04 m/c’.

Mennsiii map paguycoM R =10 cMm Bpamiaercsi CoO CKOpOCTbIO, COOTBETCTBYIOIIEH v =2 00/c,
BOKpPYI OCH, Mpoxopsmied uepe3 ero meHtp. Kakyioo paGoTy Hamo COBEpIIUTH, YTOObI
YBEIUYUTH YTIIOBYIO CKOPOCTh BpPAIICHUS Iapa BBoe?

MaxoBoe KOJIECO HAYMHACT BPAIATHCS C MOCTOSHHBIM YITIOBBIM yckopernueM & = 0.5 pag/c’ u
yepes #, =15 ¢ nocie Havana JIBUKEHUS IPHOOPETAET MOMEHT KOJIMYECTBA JIBU)KEHHS, PABHBIN

2 .
L=73.5kxr m"/c. HailTu KMHETHYECKYI0 3HEprui0 Koyeca depe3 f, =20c mocie Hadana

BpAILLCHHUS.
OOHOPOIHBINM CTEp)KEHb COBEPIINAET Mayble KOJeOaHHs B BEPTUKAIHHOW IJIOCKOCTH OKOJIO
TOPU3OHTAILHOW OCH, MPOXOASIIEH depe3 ero BepxHHM KoHen. J[mmua crepxus | =0.5m.
HaiiTu nepuon xoneGaHus CTEPIKHSL.

OOpy4 quameTpom 56,5 cM BHCHUT Ha TBO3Ji€, BOUTOM B CTCHY, M COBEpIIIAECT Majble KojacOaHus
B IUIOCKOCTH MapaienbHoOi cTene. HailTu nepuos 3Tux xosiebaHwuii.

2. TEPMOJUHAMUKA U MOJIEKYJISIPHAS ®PU3UKA (1 kypc, 2 cemecTp)

1.

2.
3.

10.

Haiiti maccy ceprucroro rasa (SO,), 3aHHMaomero 06séM 251 mpu temmeparype 27 °C u
napyieHuu 760 MM pT. CT.

Haiitn rimoTHOCTH BOJIOpOA IPH TEMIIEpaType 15°C u nasnenmu B 730 MM pT.CT.

Haiitu 4mcio Mozekyn BoAoponaa B ICM3, ecnu aaiaeHue paBHO 200MM pT.CT., a CpeaHss
KBaJlpaTH4YHasi CKOPOCTh €r0 MOJIEKYJ IPU JAHHBIX ycIoBUsAX paBHa 2400 m/c.

Yemy paBHa sHEprus TemoBoro ABumxkeHUs 20 © KUCIOpoAa IpHU TeMIlepaType 10°C? Kakas
4yacTh 3TOM SHEPrUM NPUXOJIUTCS Ha JOJIO MOCTYNATENIbHOTO JBMKEHMSI M Kakas 4acTb Ha
JIOJIXO BpaIaTeIbHOro?

Heobxomumo cxats 1072m° BO3/lyXa 10 00bEéma B 2- 10°m°. Kak BBITOIHEE €r0 CHKUMATH:
annabaTUIeCKH UM N30TEPMUIECKH?

NneanpHas TeroBas maruHa padotaet no mukiay Kapuo. [Ipu atom 80% Temna, momydyaeMoro
OT HarpeBaTels, Iepenaércss XoJoAWiIbHUKY. KommdecTBo Terua, MOIy4aemMoro oOfT
HarpeBatelns, paBHo 1,5 kkan. Haiitu: 1) K.ILJI. nukmna, 2) paboTy, COBEpIIEHHYIO MTPU TTOJHOM
IUKJIE.

WneanpHas Xoia0auiIbHAs MallliHa, paboTaromias no ooparnomy uukiy Kapno, nepenaer temio
OT XOIOAWIBHHKA ¢ BOXOH mpu Ttemmeparype 0°C  KHISTHIBHEKY C BOZOH IIpH
TeMnepaTprIOOOC. Kakoe xomuyecTBO BOJBI HYXKHO 3aMOPO3HUTH B XOJOJWUIBHHUKE, YTOOBI
MPEBPaTUTH B TIap1 KT BOJBI B KUTIATUILHUKE?

HaiitTu n3mMeHneHus >HTPOINUY MpH nepexojie 8 T Kucuopoaa ot oobéMa B 10 11 mpu remnepaType
80° C k 00BéMy B 40 11 mpu TemriepaType 300°C.

Haiitu u3meHeHust >HTpONUHU NpU HM300apHuecKoM pacmupeHuu 8 r remus or V=10 n go
00Béma V=25 1.

Kakyro Temmneparypy umMeroT 3,5r KHCI0po/a, 3aHUMaroIero oobsém 90 oM’ IIPY J1aBJIEHUM B 28
at™.? a3 paccmaTpuBath Kak 1) uaeanbHbId, 2) peaabHbIH.

3. 2JIEKTPUYECTBO (2 kypc, 1 cemectp)

1.

2.

Bo ckonbko pa3 cuiia HbIOTOHOBCKOT'O MPUTSKEHUST MEKIY JBYMsI IPOTOHAMU MEHBIILIE CUJIbI
WX KYJIOHOBCKOT'O OTTAJIKUBAHMA? 3apsi/ MPOTOHA YUCIIEHHO PaBEeH 3apsay JICKTPOHA.

JIBa 0IMHAKOBBIX METAUIMUECKUX 3apsHKEHHBIX Mapuka BecoM 1,96 H kaxaplil HaxoauTcs: Ha
HEKOTOPOM PACCTOSTHUU APYT OT apyra. HalTu 3apsa mapukoB, €Cid U3BECTHO, YTO HA 3TOM
pacCTOSHUM WX DJIIEKTPOCTATHUYECKas DSHEPruss B MIUUIMOH pa3 OoJbllle WX B3aUMHOM
TpaBUTAIMOHHON SHEPIUHU.



10.

11.

12.

13.

14.

15.

16.

17.

PaccTosHrEe MeKIy ABYMs TOUEUHBIME 3apsaamu ¢, =7.5-10° K u g, =—14.7-10~° Kt pasno

5 cm. HaliTu HanmpsiXKeHHOCTh 3JICKTPUUYECKOTO TOJISI B TOYKE, HAXOJAIICHCS HA PACCTOSTHUM 3
CM OT TOJIOKUTEIBHOTO 3apsijia U 4 CM OT OTPULIATEIBHOTO 3apsi/ia.

Onpeie/nTh  HANPSKEHHOCTh  DJIEKTPMYECKOTO Mons Ha paccrosHud  2-10° oM or
OJIHOBJICHTHOTO MOHA. 3apsi/l MOHA CYUTATH TOUCYHBIM.

B MIIOCKOM TOpPU30HTAIBHO PACIIOJIOKEHHOM KOHJICHCATOpPE 3apsDKEHHas Karelnbka PTYTH
HAXOJHUTCS B PABHOBECHUHU IMPHU HANPSDKEHHOCTH dnekTpuueckoro mois E =600 B/cm. 3apsn

kanu pased 8-107" K. Haiitu paguyc karmm.
Ha kakoe paccTosiHEe MOTYT COMH3UTHLCS B JIEKTPOHA, €CIIM OHU JBUKYTCS HABCTPEUy APYT
JIPYTy ¢ OTHOCUTEIBLHOU CKOPOCThIO, PABHOM 10® cm/cex?

Kakas coBepmiaeTcs paboTa NpU IEpeHECEHHMM TodedHoro 3apsaga B 2-10°Kn wus3
0ECKOHEYHOCTH B TOUKY, HAXOJIALIYIOCS Ha PACCTOSIHUM 1 CM OT MOBEPXHOCTH IlIapa paguycoM
1 CM C ITOBEPXHOCTHO# MIOTHOCTBIO 3apsia o =10~ Ki/em™?

DNEKTPOH BJIETAET B IMJIOCKUIN FOPU30HTAIBHBIN KOHIEHCATOP MapalljIeNIbHO €ro MJIaCTHHAM CO
ckopoctbio V,=10" Mm/cex. HampspkenHocts momst B kommeHcarope E =100 B/cM, mimHa
KOHZIeHcaTopa 1=5 cM. HaiiTu BennuuHy 1 HampaBlieHHUE CKOPOCTH AJIEKTPOHA MPU BBLIETE €ro
U3 KOHJIEHCATOopa.

Haiitu emxocTh 3eMHOro mapa. Paguyc 3emHoro mapa npunsath paBHeiM 6400 kM. Ha ckosnbko
M3MEHUTCS TOTEHLHUal 3€MHOI0 IIapa, €CiIM €My COOOLIUTh KOJIMYECTBO AIIEKTPUYECTBA,
paBHoe 1 Kn?

Karymika u3 MeqHO# mpoBosiokn umeet conpotuieHne R =10.8 Om. Bec MenHO# mpoBOIOKH
paBeH P =33.4 H. CkonbKOo METPOB MPOBOJIOKU U KAKOTO IUaMeTpa d HaMOTaHO Ha KaTyIike?
OGMOTKA KaTYIIKH M3 MEIHOH poBonoky mpu temmepatype 14 'C mmeer comporusienue 10
Owm. Ilocne mpomyckaHusi TOKa CONPOTUBJIECHUE OOMOTKH cTano paBHO 12,2 Owm. Jlo kakou
TeMIeparypbl Harpenach oOMmoTka? TemmeparypHblii KO3(Q(UIHUEHT CONPOTUBIECHUS MEIH
paser 4.15-107 rpax’.

Onement D.J1.C. B 2 B umeer BHyTpeHHee compoTuBieHue 0,5 Om. OmnpenenuTs najeHue
NOTEHLIMAaa BHYTPH 3JIeMEHTa Npu cuie Toka B nenu 0,25 A. HaiiTu BHEIIHEE CONPOTUBIICHNE
LENH MPU 3TUX YCIOBHUSX.

ONEeMEHT 3aMBIKalOT CHadaja Ha BHelIHee conmporuBieHue R;=2 Om, a 3aTeM Ha BHEUIHEe
conpotusnenue R,=0,5 Om. Haittu O./[.C. snieMeHTa U €ro BHyTpEHHEE COMPOTUBIICHUE, €CITN
M3BECTHO, YTO B KaXJOM H3 ITHX CIy4acB, MOIIHOCTb, BBIJAENIAE€Mas BO BHEIIHEH LEMNH,
OJIMHAaKOBa U paBHa 2,54 BT.

DneKTpuuecKuil YalHUK UMeeT 1Be 0OMOTKH. [Ipu BKITIOUEHHH OJTHOM M3 HUX BOJA B YallHUKE
3aKUNUT 4yepe3 15 MuH, npu BkiIodyeHuu apyroi — yepe3 30 muH. Yepes CKOJIBKO BpEMEHU
3aKMIAT BOJAa B 4YailHMKe, €CIM BKIIOYUTH 00e 0oO0MOTKM: 1) mocienoBarenbHO, 2)
MapajuIeabHO?

Kakoe KOMMYeCTBO 3JIEKTPUUECKONW SHEPrMM HAJ0 M3PACXO0BaTh, YTOOBI MPU IEKTPOIH3E
pactBopa AgNO, Beinemmnock 500 Mr cepedpa? PasHOCTh MOTEHIMAIOB HA JJIEKTPOJAX paBHA

4 B.

IInomans Kaka0ro >JIEKTpoAa MOHU3ALMOHHONW KaMephl 100cM” paccTosiHuE MEXIy HUMH
6,2 cM. HaiiTu Tok HacbllleHHs B TaKOW KaMepe, €ClIM U3BECTHO, YTO MOHU3ATOp o0pa3yeT B 1
eM’ execekyHnHO 10’ MOHOB Kaka0ro 3Haka. OHBI CYMTATh OJHOBAJIEHTHBIMM.

[Torenuunan nonuzanuu atoma reaus 24,5 B. Halitu paboty nonuzanuu.

4. JIEKTPOMATI'HETU3M. KOJIEBAHHUA U BOJIHBI (2 kypc, 1 cemectp)

1.

2.

HaiiTn HanmpspkeHHOCTh MAarHUTHOTO TOJSL B TOYKE, OTCTOALICH HAa 2 CM OT OECKOHEYHO
JUTMHHOTO TIPOBOJIHHUKA, IO KOTOPOMY TE€UET TOK B 5 A.

HaiiTu HanpsyK€HHOCTP MarHUTHOIO IOJIE B LEHTPE KPYroBOI'O IPOBOJIOYHOIO BHTKA
paguycoM | cMm, o KOTOpOMy TeueT Tok 1 A.



10.

11.

12.

13.

14.

15.

16.

17.

18.

JIBa NMpsAMOJIMHENHBIX JUIMHHBIX MPOBOJHUKA PACHOJIOKEHbI MAapaJlIeIbHO Ha paccTossHuu 10
cMm gapyr ot gapyra. Ilo npoBognukam Tekyr TOku [, =1, =5AB NIPOTUBOIOJIOKHBIX

HarpaBieHusx. HaliTu BellMUMHY M HalpaBleHWE HAMPSKEHHOCTH MAarHUTHOIO IOJISL B TOUKE,
Haxozs1encsa Ha paccTosiHUM 10 ¢M OT KayK0ro IPOBOJHUKA.

N3 npoBosioku mnHOK0 1 M caenana kBaapaTHas paMka. [1o 3Toil pamke Teuer Tok cuiion 10
A. HaiiTu Hanps>KeHHOCTh MarHUTHOTO MOJISl B LIGHTPE PAMKH.

OOMOTKa KaTyHIKd c/eliaHa U3 MpoBosioku auamerpoM 0,8 MMm. BUTKu miioTHO mpuseraror
apyr k npyry. Cuuras KaTyuiky AOCTaTOYHO JIJIMHHOW, HAWTH HAIPSHKEHHOCTh MAarHUTHOTO
I0JIsI BHYTPU KAaTYLIKU IIPU CUjle ToKa B 1 A.

B o1HOpOAHOM MarHUTHOM IOJ€, HaNpsKeHHOCTh kotoporo 1000 3, momMenieHa KBajgpaTHas
pamka. Ee IIOCKOCTh COCTAaBiIsieT ¢ HampaBieHHeM MaruuTHoro moist yrom 45°. Cropona
pamku 4 cM. OnpeenuTh MarHUTHBIN MOTOK, TPOHU3BIBAIOIINNA PaMKY.

Mexnay mnonrocaMHd 3JEKTPOMarHuTa CO3JA€TCsl OJHOPOJHOE MArHUTHOE IMOJ€, WUHAYKIUS
kotoporo paBHa 0,1Tn. Ilo mpoBoay mmmHO0 B 70 cM, NOMELIEHHOMY MEpPHEHAUKYISIPHO
CUJIOBBIM JIMHUAM, TeueT Tok cuiioi 70 A. Halitu cuiy, A€iCTBYIOLIYIO HA TPOBO/I.

Haiit KMHETHYECKYI0 SHEPTHIO MPOTOHA, JABMXKYIIETOCA MO AYre OKPYXKHOCTHU paauycom 60
CM B MarHMTHOM I10JIe, UHAYKIUS KoToporo paBHa 1 T

B ogHOopoaHOM MarHuTHOM MoJje, UHAyKius kotoporo paBHa 0,1 T, paBHOMEpHO Bpaiaercs
Karymika, cocrosiiias u3 100 ButkoB mnpoBoyoku. Karymka nemaer 5 oO/cek. [lnomane
norepeuHoro cedenus karymkn 100 cm”. Och BPAIIEHHs MEPIEHANKY/SPHA OCH KATYIIKH ¥
HaIlpaBJIEHUI0 MarHUTHOro nojs. Haittn makcumanehyro O.J1.C. MHAYKIMM BO Bpamiarouieics
KaTyIIKe.

UYepes kaTymky, MHAYKTUBHOCTb KoTopod paBHa 0,021 I'H, TeueT TOK, M3MEHSIOLIUWCS CO
BpeMeHeM 110 3aKkoHy [ =I sinwt, rne I, =5A, o= 27/T u T =0,02c. HaiiTu 3aBUCHMOCTh

ot Bpemenu: 1) 3.J[.C. caMOMHIYKIIMH, BO3HUKAIOIIEH B KaTYyIIKE, 2) SHEPTUU MarHUTHOTO
N0JIS1 KaTyILKH.

HamucaTth ypaBHEHHE rapMOHHUYECKOTO KOJIEOATENbHOIO JIBHKEHHS C aMIUTUTYIOW B 5 cM,
eciu B 1 muH coBepmaetcst 150 konebGanuit u HauvanpHas (as3a KosebaHUN paBHA 45°,
Haveptuth rpaguk 3T0Or0 ABUKEHHUS.

Hanucath ypaBHEHHME TapMOHMYECKOIO KOJEOATEeNIbHOTO JBMKEHMS, €CIH MaKCHMallbHOE
ycKkopeHre ToukH 49,3 cm/c’, mepron KoieGaHMii 2 ¢ M CMEIICHHE TOYKH OT MOJIOXKEHHS
paBHOBECHSI B HAaYAJIbHBIII MOMEHT BPEMEHU 25 MM.

K npyxune nojserieHa yanika BecoB ¢ TupsMu. [Ipu 3ToM nepuon BepTUKAIBHBIX KoJeOaHUN
paBeH 0,5 c. Ilocne Toro xak Ha yallKy BECOB IMOJIOKMJIM ellle J00aBOYHbIE T'MpH, MEPHOA
BEPTUKAIBHBIX KoJiebaHuit ctanm paBeH 0,6 c¢. Ha ckolbko ymIMHMIACHE TIPYXKHUHA OT
npubaBIeHUS 3TOTO 100aBOYHOTO rpy3a’?

Touka yd4acTByeT OJHOBPEMEHHO B JBYX B3aUMHO-NEPHNEHAMKYISPHBIX KOJeOaHUSIX
x=2sinwt U y=2cos ot . HaiTh TPaeKTOPHUIO JBUKEHUS TOUKH.

Haiitu paznocts (a3 xonebaHuii ABYX TOYEK, JISKAITUX HA JIy4e€ W OTCTOSIIUX HA PACCTOSHUU
2 M JIpyT OT JIpyra, €CJIM JIJIMHA BOJIHBI paBHa | M.

. 8
KosebarenbHbplii KOHTYp COCTOMT M3 KOHJEHCAaTOpa €MKOCTBIO §~10 ’® u xarymkw,

MHIYKTUBHOCTh KOTOpOoH paBHa 2-107° /7. Ha kakylo IJIMHY BOJHBI HACTPOEH KOHTYp?
ConpoTuBieHHEM KOHTYpa NpeHeOpeb.

KaTyImka, MHIyKTUBHOCTh KOTOpoi L =3-10° [, npucoenHeHa K IIOCKOMY KOHIEHCATOPY C
miomanplo mwiactue S =100cM’ u paccrosaue Mexay Humu d =0,1mm. Yemy paBHa
JUDJIEKTPUYECKasl IPOHULAEMOCTb CPENbI, 3AIOIHSOIIEH IIPOCTPAHCTBO MEXAY IUIACTUHAMH,
€CJIM KOHTYpP PE30OHHUPYET HA BOJIHY JIMHOK 750 M?

OO6MoTKa KaTymku cocTouT u3 500 BUTKOB METHOTO MPOBOJIA TUIOIIAb ONEPEYHOTO CEUCHHS
B 1 mm’. JlnHa kaTymku 50 cM u ee auamerp S5 cM. [Ipu kakoil 4acTOTe NMEPEMEHHOTO TOKa
MIOJTHOE CONPOTUBIICHHUE ATOM KaTyIIKU BABOE OOJIbIIE €€ aKTUBHOTO COMPOTUBIICHUSA?



19.

20.

Konnencarop emxoctbio B 20 MK(] U peocTar, akTUBHOE COIPOTHUBICHHE KOTOPOro paBHO 150
OM, BKJIIOYEHBI TIOCJIEOBATENBHO B LIE€Nb NepeMeHHoro toka yacroroi 50 I'm. Kakyro yacte
HAIpsDKEHUs, TMPWIOKEHHOIO K O3TOM Lenu, COCTaBiseT IaJeHue HanpsbkeHus: 1) Ha
KOHJIEHCATOpe U 2) Ha peocTare?

B nenb nepemenHoro Ttoka HampspkeHueM 220 B BkiroueHsl mociiefoBareiabHO eMKocTh C,
aKTUBHOE CONPOTHUBICHME R ¥ uHAYKTMBHOCTH L. Haihitm nanenue nanpsokeHus U, Ha

OMHYECKOM COIPOTHMBIICHHH, €CIIM M3BECTHO, YTO IaJCHHE HANPSHKEHHS Ha KOHIEHCATOPE
U, =2U, u naaenue HanpskeHus Ha MHIAYKTUBHOCTH U, =3U, .

5. OIITUKA (2 kypc, 2 cemecTp)

1.

10.

11.

12.

13.

14.

['opusoHTanbHBIA J1y4 CBETa MAJaeT Ha BEPTUKAIBHO PACIOJIOKEHHOE 3E€pKallo. 3epKaylo
MIOBOPAYMBAETCSI HA Yrojll O OKOJO BepTUKaIbHOM ocu. Ha kakoil yros mnoBepHeTcs
OTpaXeHHbIH J1y4?

Jlyu cBera majmaer moxa yriioMm 30° na IJIOCKONApAJUICNIbHYIO CTEKJISHHYIO IIJIACTUHKY U
BBIXOJMT U3 HEe MapajulesibHO NIepBOHavYaIbHOMY Jyuy. [loka3aTens npenomienus crekna 1,5.
KakoBa TonmuiHa d riiacTUHKHY, €CIIM PacCTOSTHUE MEXAY Jiydamu paBHo 1,94 cm?

Jlyu cBera magaer moj yrioM i Ha TeJo C mokazareneM npenomieHus n. Kak nomxHbI ObITh
CBsA3aHBl Mexay coboii { W n, YTOOBl OTpaKCHHBIH Jyd OBLT MEPHEHIUKYIAPEH K
IPETOMIIEHHOMY?

IlokazaTens mnpenomiieHuss crekia paBeH 1,52. Hailitu mnpepenbHble  YIVibl  IOJHOIO
BHYTPEHHETO OTPaXXEHUs ISl TOBEPXHOCTEH pazjaena: 1) crekiio — BO3ayX, 2) BoJa — BO3AYX,
3) cTekio — Boja.

[Toxazarenu mpeaoMIIEHUS HEKOTOPOro copTa CTEKJIa JJIsl KpacHOro M (hpuoJIeTOBOro Jiyuei
paBHbl cooTBercTBeHHO 1,51 wm 1,53. HaiiTu npenenpHble YIJbl MOJHOTO BHYTPEHHEIO
OTpaXKEHUS MPHU NMAJCHUU ITHX Jy4del Ha TPAHUILY CTEKJIO-BO3IYX.

Pagnycel KpUBU3HBI IOBEPXHOCTEH JIBOSIKOBBIIYKIOW JIMH3bI pPaBHBl R, =R, =50cm.

[Toxazarens npenomieHus MaTepuasia JUH3bI paBeH n =1,5. HaliTu onTuyeckyro cuiry JUH3BI.
JIun3a ¢ QoKycHbIM paccTossHMEM 16 cM JaeTr pe3koe H300pa)keHHe MpeaMeTa IMpH JBYX
MIOJIOKEHUAX, PAacCTOSHME MeXAy KoropbiMu 60 cm. HaliTu paccrossHMe OT npeaMera 1o
JKpaHa.

ITnocko-BeINyKias JMH3a ¢ paanycoM KpuBu3HbI 30 ¢M M MokaszaTeneM npesnomieHus 1,5 naer
n300paxkeHHe mpeaMeTa C yBeIWYeHHeM, paBHbIM 2. HaliTu paccrosHue mnpenMera u
U300pakeHHst OT JIMH3bI.

B ombite HOHra otBepcTusi OCBEIIAUCh MOHOXPOMATHYECKHMM CBETOM JJIMHOW BOJIHBI
A =6-10" cM, paccTosIHME MEXkTy OTBEPCTUSAMU | MM M pacCTOSHHE OT OTBEPCTHIA 110 SKpaHa 3
M. HaliTu mosioxkenune Tpex MepBbIX CBETIIBIX MOJIOC.

B ombite ¢ 3epkanamMu dpeHenst paccTOSIHUE MEXAY MHUMBIMH M300paKEHUSMH HCTOYHHKA
cBera Obuto paBHO 0,5 MM, paccTositHME 10 dKpaHa 5 M. B 3eneHoM cBeTe MOJYyYUITUCH
UHTEpPEPEHIIMOHHBIE TOJIOCHl Ha PAcCTOSHUM SMM JIpyr OT Jpyra. Hailtu mimHy BOJIHBI
3€JIEHOTO CBETa.

Ha mpimpHyt0 TUICHKY (72 =1,33) magaeT Oenblid CBET MO YoM 45°. [Ipu kakoi HauMEHbIIEN

TOJIIMHE TUIEHKH OTPa)KEHHBIE JIy4H OyIyT OKPAIIEHBI B JKeThIHA IBeT (A =610 cM)?
PaccrosiHre MeXAy MATBIM M ABAIIATh NSATHIM CBETIBIMU KOJbIlaMu HpIOTOHA paBHO 9 MM.
Pangunyc kpuBu3HbI TUH3B! 15 M. HaliTu 17MHY BOJTHBI MOHOXPOMATHYECKOTO CBETA, Ma/1af01IEer0
HOpPMaJIbHO Ha yCTaHOBKY. HaOroieHue mpoBOANUTCS B OTPAXKEHHOM CBETE.

Bbraucnute panuycel NepBeIX MATH 30H DpeHensi, ecilu pacCTOSHUE OT MCTOYHHMKA CBETA JI0
BOJIHOBOW TTOBEPXHOCTM pPaBHO | M, paccTOSIHUE OT BOJIHOBOM IOBEPXHOCTH 1O TOYKH
HabIoieHus TaKkxke paBHo I Mu A =5-10" m.

Ha menp mmpuHO 2 MKM MajaeT HOPMaJIbHO MapajuiesIbHBII My4OK MOHOXPOMATHYECKOTO
ceera ¢ gnuHOM BomHBI A =5890A. HaiiTu yriuel, B HamnpaBlIeHHH KOTOPBIX OYyIyT
HaOJIF01aTHCS MUHUMYMBI CBETA.



15.

16.

17.

18.

19.

20.

Ha mens magaer HOpMaJbHO MapajuICIbHBIM ITy4OK MOHOXPOMAaTHMYECKOIO CBETA C UIMHOU
BoiHBI A. Illupura mienu paBHa 6A. Ilom kakum yrioMm Oyaer HaOMIOIATBCS TPETHH
TU(PPaKIMOHHBI MUHUMYM CBeTa?

Yemy paBHa mocTOSHHAS AUGPAKIIMOHHON PEIIETKH, €CIM 3Ta pelIeTKa MOXKET pPa3pelIuTh B

NIEPBOM TOPSAKE TUHUM ceKTpa Kaus A =4044A° u A =4047A°? lllupuHa pemeTKku 3 cM.
OmnpenenuTs yroj IOJHON TOJSPU3ALMM IPU OTPAKEHHH CBETa OT CTEKJa, IOKa3aTellb
MpEJIOMJIEHUsI KOTOPOro paseH 1,57.

IIpesiebHBIi yToN MOTHOTO BHYTPEHHEro OTPAKEHHS TS HEKOTOPOrO BElecTBa paBeH 45°.
UYemMy paBeH Ui 3TOTO BELIECTBA YIOJl MOJIHON NOJSpU3ALUU?

YeMy paBeH IOKa3aTenb MPEIOMIICHUS CTEKIa, €CIM IpPU OTPAXKEHHH OT HEro CBeTa
OTPAKEHHBII J1yd GYIET IIOTHOCTHIO MONAPH30BAH MPH yriie npesomienus 30°7

Yemy paBeH yroix MeXay IJIaBHBIMH IUIOCKOCTSIMH TIOJIIPU3AaTOpPa M aHAIW3aTopa, €Ciu
MHTCHCUBHOCTh €CTECTBEHHOT'O CBETa, IPOMICJIIEro dYepe3 MONIpU3aTOp U aHaIu3aTop,
yMeHbIIaercs B 4eTsipe paza? [loriomennem cBera npeHeOpeysb.

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

1.

2.

MormHocTh U3MydeHus: aOCOJMIOTHO YepHOro Tena paBHa 34 kBT. HaliTu Temmeparypy 3TOro
TeJta, eCIIM W3BECTHO, YTO TIOBEPXHOCTH ero paBHa 0,6 M.

HaiiTh, KaKoe KOJMYeCTBO SHepriu ¢ | cM” MOBEpPXHOCTH B 1 ¢ M3IydaeT aGCOMOTHO YepHOE
TEJIO, €CJIM M3BECTHO, YTO MAaKCHUMallbHas CHEKTpajbHas IUIOTHOCTh €ro IHEpPreTUYEcKOi
CBETHMOCTH IPHXOMTCS Ha JTHHY BOTHBI B 4840 A°.

Ha xakyro JUIMHY BOJHBI HPUXOJUTCS MAaKCHUMYM CIEKTPaJbHOW MJIOTHOCTH 3HEPreTHYECKON
CBETUMOCTH aOCOJIIOTHO YEPHOrO Tejla, HMMEIOIIEro TeMIepaTypy, pPaBHYIO TeMIepaType
YeJI0BEUYECKOro Tena, T.€. t =37 0C?

C kakoll CKOPOCTBIO JIOJKEH JIBUTaThCsl 3JIEKTPOH, YTOObI €ro KMHETHYeCKasl SHeprusi Obuia

paBHa 3Hepruu GoTOoHA C JUTMHOM BOJIHBI A =5200A°?
Kpachas rpanuma (otosddexra ams Hekotoporo Meramia pasaa 2750 A’. Uemy pasno
MHUHHMMaJIbHOE 3HAUYCHHE SHEPTUU (POTOHA, BbI3bIBAIONIETO (POTOIDDEKT?

3.4. BapuanTsl 3ajaHuil 17151 MOATOTOBKH K TEKYILIEMY KOHTPOJIIO B TECTOBOM opme

1. MEXAHUKA
1. Onpenenenne TMHEMHON CKOPOCTH B MEXaHUUECKOM JIBUJKEHUU:
1) BekropHasd BenuuuHa, onpeneisemMas BTOPOM IPOU3BOJHON paauyca — BEKTOpa JBHIKYLIEHCS

TOYKH IO BpCMCHU: U

T
r d*r

dr’
2) BektopHas BenM4MHA, OIpeneisemMasl NepBOl MPOU3BOJHON paanyca — BEKTOpa JABMIKYILEHCS
1
r dr
TOYKH I10 BpECMCHU: U=—-.
dt
3) BexTopHas BenuuMHa, ompesenseMas MepBoi MPOU3BOIHOM yriia MOBOpOTa Tejla M0 BPEMEHH:
1
r d
=L
dt
4) BektopHas BenMuuHA, ONpezeseMas BTOPOH MPOU3BOAHOM yriia MOBOPOTA Tejla IO BPEMEHHU:
r
r do
E=—-.
dt

5) Bennuunna, omnpenensieTcsi NPOU3BENECHUEM YIJIOBOW CKOPOCTH HAa PAaUyC OKPY)KHOCTH, IIO
KOTOpPOM TOYKa JBMXKETCS: UL=-R.
2. OnpeneneHye JMHEHHOIO YCKOPEHUS B MEXaHUYECKOM JIBUKECHUM:



. . r
1) BektopHast Benu4uHa, onpezeseMas NepBoi IPOU3BOJHON CKOPOCTH 110 BPEMEHU: a = —.

dv
2) BennunHa, XapakTepu3yrolias ObICTPOTY U3MEHEHHsI CKOPOCTH 10 MOAYIIIO: a = — .

dt
2

v
3) BenuuuHa, xapakrepusyromniast ObICTPOTY H3MEHEHUS! CKOPOCTH 110 HANIPABJICHUIO: d = =

4) BexTopHas BeIUMYMHA, ONpenesseMas MEepBOMl NPOU3BOJHOM YIJIOBOM CKOPOCTH IO BPEMEHHU:
1
r do

E =
dt
5) BekTopHas BeNMYMHA, ONpejenseMas BTOPOl NPOM3BOAHONM YIia IOBOPOTAa IO BPEMEHH:
r
r do
E=—10.
dt
3. Kakas u3 popMmys1 BbIpakkaeT NepBblii 3akoH HpI0TOHA 1711 HHEPIUAIBLHBIX CHCTEM OTCYETA?
1 r 1 1 m, -m. 1 T nr 1
1) F=ma; 2) F=-F,; 3) F=G%; 4) F=mg; 5)Ecmm ZE =0, TOo U =cosnt
i=0
4. Kakas 3aBHCHMOCTb BBIPAKaeT BTOPOii 3akoH HploToHa?
1 r 1 1 m -m 1 T n_ r L
1) F=ma; 2) F=-F,; 3) F=G%; 4) F=mg; 5)Ecm ZE =0, TOo U =cosnt

i=0

5. Kakas 3aBHCHUMOCTB ITOKA3bIBaC€T, YTO BCSIKOE JIEHCTBHME TEJI APyl Ha Apyra UMeEeT Xapakrep
B3aMMOJEICTBUA?
1 r 1 1 m -m 1 T n_ r L
1) F=ma; 2) F=-F; 3) F=G—5=; 4) F=mg; 5)Ecmu ) F, =0,T0 v=cosnt
r i=0
6. Kakast u3 popMyaupoBOK BbIpa)kaeT 3aKOH COXPaHEHMs UMITYJIbCa:
1) UMmynbe 3aMKHYTOM CUCTEMBI HE U3MEHSIETCS] C TCUEHUEM BPEMEHHU.
2) 'eomeTrpuueckass cyMMa HMIYJIbCOB TeJl, BXOASIIMX B 3aMKHYTYIO CHCTEMY, €CTh BEJIMYMHA
IIOCTOSIHHASL.
3) B 3amkHyTOll cHCTeMe MeXaHW4ecKash HHEpPrHsl COXPAHSAETCS, €CIU JIEHCTBYIOT TOJBKO
KOHCEPBATUBHBIE CHJIBI.
4) 3amkHyTasi (M30JUpOBAHHAs) CHCTEMa — JTO MEXaHHWYECKas CHCTeMa Tel, Ha KOTOPYIO He
JENCTBYIOT BHEITHUE CHJIBL.
5) BHemHMe cUitbl — 3TO CUJIBI, C KOTOPBIMH Ha Tejla MEXaHUYECKOM CHCTeMBbI IEHCTBYIOT Tena, He
BXOJISIIIME B IAHHYIO CUCTEMY.
7. Kakast u3 popMyI1 BbIpakaeT CUITy TPEHHS CKOJIbKEHH?
-m 1 r 1 r
1) F=—hkx; 2) F=G2™2: 3)F=mg; 4)F=u-N; 5 F=ma
r
8. Teno paBHOMEpPHO MEpEMEIIAETCs IO TOPU3OHTAIBHOW IIOBEPXHOCTH W3 IMOJIOKEHHA 1 B
MIOJIOXKEHUE 2.
S

»
>

A

1 2
[ ] [ ]

Kakyro paboTy coBepIiaeT npu 3TOM CHJIa TSKECTU?

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

9. MOmHOCTh B MEXAHUKE 3TO:

1) BekropHas BenuunHa, paBHas MPOU3BEICHHUIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH.
2) CkanspHas BeTMYMHA, paBHas pab0Te, BHIMOJTHEHHON B €IMHUILY BPEMCHH.

3) CkanspHoe mpou3BeieHrne padOTHl Ha BpEMsi, 32 KOTOPOE OHA BEHITIOJTHEHA.



4) CxansipHoe NPOU3BEIACHNE BEKTOPA CUIIbI HA BEKTOP IIEPEMELLIEHUS.

5) CkansapHas BeJIMYUHA, paBHAsl IPOU3BEICHUIO CUIIBI Ha MEpEMEILIEHHE U Ha KOCUHYC yTila MEeXIy
HUMH.

10. Kunetndeckas 2HEprus Teja MpH MOCTYMATeIbHOM JBWKEHUU onpeaensercs Gopmynoi?

2 2 2 242
1) E=mgh; 2)E=kx7; 3)E=J“’ -y =", 5)E:M

11. TToTeHumanpHas HEPTUs TeIa MACCOM 1 Ha BBICOTE /i ompeaensercs GopMyIIoun:

2 2 2 2 A2
1) E =mgh; 2)15:’“7; 3)E=J;’ -4 E="0 5)E:M

12. TloreHmanbHas sHEprus ynpyroaeopMUpOBaHHOTO Tella ONpeaemsieTcs: PopMyIIoi:

2 2 2 2 A2
1) E=mgh; 2)15:’“7; 3)E=J;’ -4 p="0 5)E:M

13. 3akon COXPAaHCHUS HUMIIYJIbCA, 3anyCaHHbIN AJI1 ABYX TEJI IpU a0COJIFOTHO YIIpyrom ynaape
HUMECT BU:

r r r mul  muos  mul mul mo’  mu;  (m+my)u’
1) mu, +mo, =(m +m,)u; 2 Ly—22 11,422, 3 Ly 22 = =
) My, +nm,0, (ml 2) ) ) 5 > 5 ) 5 5 >
4) ML, + n,0, = myit, +myit, ; 5) > (E,+E,)=const .
i=1

14. Motyns MOMEHTa CHJIbl OTHOCUTENIBHO HENOABMXHOM Touku (0) 370!
WM=F-d; 2yM=F-t; 3)M=F-¢; 4 M=F1; 5 M=F w.
rne  d - wiedo cuibl, | - paccrosHue ot Touku BpatieHus (0) 10 TOYKU MPHIOKESHUS CHIIBI, [ -
BpEMs IEUCTBUS CUJIBI, (- YIJI0Basi CKOPOCTh BPAILEHNUS, & - YIJIOBOE YCKOPEHUE BPALLECHUS.
15. MoMeHT MHEPIMH MaTepUaTbHON TOUKH ONpeAeNsIeTcss POpMYIIOun:
1

) J,=Am -r’; 2) J=ZJl. ;0 3) J:Emlz; 4) J:%mrz; 5) J=J, +ma’,
rae  Am, - Macca MaTepUaIbHOW TOUKH, 7, - PACCTOSIHUE OT TOYKH JI0 OCH BPAIICHHS,

1 - mHa cTepxKHS.

16. MoMeHT MHepIUH Tejla OTHOCUTEIBHO OCH BPAIICHUS €CTh!
1 1
) J,=Am-r; 2) =) 3)J:Emlz; 4)J:Emr2; 5) J=J, +ma’, rne

Aml. - Macca MaTepHaHBHOﬁ TOYKH, 7; - PACCTOAHHUC OT TOYKH OO OCH BpaH_[eHI/I}I,l - IJIMHa

CTEPIKHS.
17. Teopema Illteiinepa, ompeneistoniasi MOMEHT WHEPUMHM Teja OTHOCHUTEIBHO JIO0OW ocH
BpaIlleHNs, BbIpaXkaeTcs popMyoii:

D Jo=Am-rt 2)J=>J; 3) J:%mrz; 4) J=émlz; 5)J=J, +ma’,

rae  Am, - Macca MaTe€pUanbHOM TOYKH, 7, - PACCTOSTHME OT TOYKH JIO OCH BpallleHHs,
| - nnmua crepkHs, J, - MOMEHT HHEPIMH OTHOCHTENIBHO MapajlIeIbHOM OCH, TPOXOSIIeH

qepe3 HCHTP MaCC C TCJ1a, d — paCCTOAHUC MCKIAY OCIMU, Nl - Macca TCJIa.
18. Kunernueckas OHCPIrus BpalllCHUA a0COJIFOTHO TBECPAOTO TCJIa BOKPYT HEIOABMKHOM OCH:

mo? Jo' Jo' mv? kx?

1) E= ; 2) E= ; 3) E= 5 ; 4) E=mgh; S)E:T.

19. [NonHas KUHETHYECKasi SHEPTUsl a0COTIOTHO TBEPAOTO TeNa:
2 2 2 2 2
DE="Y gt gy gl O Y B nen: 5)E=kx7.

2



20. OcHOBHOE ypaBHEHWE NWHAMUKH BPAIIATEIBHOTO JIBIXKEHUSI a0COIIOTHO TBEPAOTO Tella UMEET
BUI:

DWM=J-5:2) F=m-&i; 3) L=J-a; 4) v=co-r; 5)‘;—L=o.
t

21. MOMEHTOM UMITyJIbCa TBEPAOIO Teja OTHOCUTEIILHO HEIOIBUYKHOM OCH HA3bIBACTCS BEJIMYMHA,
ompezenseMas HOpMYIIOi:
1
1 r 1 1 dL r 1 v
) L=Jow; 2) p=mv; 3) d—zM; 4) L=const; 5) J =mr>.
t

22. 3aKOH COXPAaHEHUs MOMEHTA UMITYJIbCA OIPENEISAETCS BhIPA)KEHUEM:!
1

1 T 1 1 dL r 1 >
) L=Jow; 2) p=mv; 3)d—=M; 4) L=const; 5) J=mr".
t

23. 3axon ['yka s ynpyrux aedopmaruii TBepIoro Teina UMeeT BUI:

F
1) o=E-¢; 2) F=—kx, 3)5=A1—1; 4)0':%; 5) F=u-N.

24. 3aKOH BCEMUPHOI'O TATOTEHUS /71 JIFOOBIX JBYX MaTepUalIbHbIX TOUEK:
1 1 T > .
) F=mg: 2) F=ma; 3)F=—kx; 4)F:mfjl_0; 5y FoGgi
t r

T
25. HaHpH)KeHHOCTb I10JIA TATOTCHUA (g ) 9TO.

r F 0 v
Dg=—; 2)g==5 3)g=—;
m m t
26. YrioBast CKOPOCTh IIPH BPAIICHUN a0COTIOTHO TBEPIOTO TeJia ONpeaesieTcs: PopMyIoi:

1)6022; 2) w=2nv; 3)a):d—(p; 4)a):£; S)a)zz—ﬂ-.
R dt J

4)F=Gml'_ZmZ; 5)40:2‘
r m

27. YrinoBoe yCKOpeHHe MTPpU BpallleHUH abCOIIOTHO TBEPJIOTO Tela onpeaensercs GopMyoi:

do d’o a M Al
De=—:; 2)e=—; 3 e=—"F5; 4e=—; 5 e=—.
) dt ) dar’ ) dr’ ) J ) 1
28. Kak cBsi3aHbl MEX/1y COOO0# yrioBas ¥ JIMHEHHAs! CKOPOCTh:
2
l)g:d—w; 2)a):d—(p; JYv=w-R; 4) w=2nv; 5)g=d§0.
dt dt dt

29. Kaxoii popMysoif MOKHO BBIPa3UTh HOPMAJIbHOE YCKOPEHHUE OT/IEIbHBIX TOUEK BPAIAIOIIErocs
TBEPJIOTO TEJIA YEPE3 €ro YrIIOBYI CKOPOCTH!

2
1)a,=¢-r; 2)an:%; 3)an:a)2R; 4)a7=%; S)a:qfaj+af'
t

30. Kaxkoit ¢dopmynoil MOXKHO BBIPa3UTh TAHTCHIMAIBHOE YCKOPEHHE OTIEIBHBIX TOYEK
BpAILAOLETOCs TBEPJOTO TEJIA YEPE3 €T0 YIIIOBOE YCKOPEHUE:!

2
Da=er: Da=" 3a -0k Ha-""1 Ha=fa+a,
t

31. Cuna TpeHus KaueHus onpeaensieTcs GopMynoi:

1) F=u,-N; 2)F=u-N; 3)F=%; 4) F=—ke; 5) F=mg.

2. TEPMOIUHAMMUKA U MOJIEKYJIAPHAS ®U3UKA
1. YpaBHEHHE COCTOSIHUSA UIICATTBHOTO Ta3a:

1) PV =Const; 2) P=Ba,T; 3) PV="2RT; 4)V=V,a,T; 5)P:§n<Em>.
M

2. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUU:



KUun

1) PV =Const; 2) P=FRa,T; 3) PV=%RT; 4)V=VaT; 3) P=§n<E >.
3. MBorepMuueckuii mporecc Beipakaercs GopMynoun:

1) PV =Const; 2) P=Fa,T; 3) PV=%RT; 4)yVv=VaT; 5) P=§n<EW >.
4. 3oxopudeckuii mpoiecc Beipaxaercs Gopmymoii:

1) PV =Const; 2) P=Ba,T; 3) PV="2RT; 4)V=VaT; 5 P:§n<EKW >

M
5. N3obapuyeckuii mporecc BeIpakaeTcs GopMyJIoi:

1) PV =Const; 2) P=Ba,T; 3) PY=2RT; 4)V=VaT,; 5)P=§n<EW>.
M

6. IIpu cxxaTtuum uaeansHOro raza ero 00beM yMEHbIIaeTcs B 2 pa3a, a TeMIrepaTypa yBeIMunBaeTCs
B 2 pa3a. Kak u3mMeHurcs npu 3ToM JaBjieHUE ra3a?

1) yBenuuntes B 2 paza;  2) yMeHbIIMUTCA B 2 pa3za;  3) yBenuuyuTcs B 4 pasa;

4) ymenbluuTcs B 4 pa3a;  5) HE U3MEHUTCS.
7. JlaBieHre ueaqbHOr0 ra3a YMEHBIIMJIOCH B 2 pa3a, TeMIepaTypa ra3a yBeJIMYWIach B 2 pasa.
Kak uzmenuics npu 3ToM 00bem raza?

1) yBenuuwiics B 2 pa3a;  2) yMEHBIIWICS B 2 pa3a; 3) yBequuuics B 4 pasa;

4) ymenbiuuics B 4 pa3a;  5) He U3MEHHIICS.
8. Kakas u3 gopmyin BelpakaeT 3akoH JlanbToHa?
1) g:%kT; 2) uzé%RT; 3) P=P+P,+P,+..+P;

n?’

4 pv="LRr; 5
M

P=lnm<u2>.
3

9. Kakast u3 ¢popmys BeIpokaeT paBHOMEPHOE pacIpeielIeHHe SHEPTUH 110 CTETIEHUs CBOOOIbI?
D e=ikr: 2) u=LiMpr. 3) P=P+P+P+..+P; 4 pv="LRr; 5
2 2M M

n?’

1
P:§nm<u2 >.

10. Kakast u3 ¢popMy1 BeIpakaeT BHYTPEHHIOIO SHEPTUIO CUCTEMBI?
1 i m m 1 2
1) e=—kT; 2)u=——RT; 3) P=PB+P+P+..+P; 4 PV=—RT; 5) P=—nm<v" >.
2 2 M M 3
11. 3akoH pacnpenenenus MakcBeia XapaKTepU3YeT:
1) paBHOMEpPHOE pacHpeiesIeHne YHEPTUU 110 CTENIEHSIM CBOOO/IBI;
2) ypaBHEHHUE COCTOSHUS HJI€AJTBbHOIO Ia3a;
3) pacnpeneneHre MOJIEKYI [0 CKOPOCTSIM;
4) pacnpenencHue MOJIEKYJ B IOTEHIIMAIBHOM CHIJIOBOM I10JIE;
12. 3akoH pacnpenenenus: boiapliMaHa xapakTepHU3yerT:
1) paBHOMepHOE pacmpeesieHue SHEPTHH MO CTETIEHIM CBOOOIbI;
2) ypaBHEHHE COCTOSIHUS UAEATBHOTO rasa;
3) pacnpenesneHne MOJIEKYII 110 CKOPOCTSM;
4) pacmpenenaeHre MOJIEKYJ B IOTEHIIMAIBHOM CHIJIOBOM IIOJIE.
13. YpaBuenue sBienus 1uddy3uu npeactaBisercs GopMynoi:

1) F=—77@AS; 2) Q=—xd—TASAt; 3) M=—Dd—pASAt;
dz dz dz
4)D=§/1<U>; 5)77=§/1<U>p; 6)x=%/1<u>pcv.
14. YpaBHeHUe sSBICHUS BHYTPEHHETO TPEHUS MIPEACTABISACTCS (POPMYIION:
) F=n@as: 2) 0=—xL asar: 3y M =-DYL AsAr
dz dz dz



4)D=§/1<U>; 5)77=§/1<u>p; 6)x=§/1<u>pcv.

15. YpaBHeHUe SBIICHUS TETIONPOBOIHOCTH MPECTaBIAETCS (HOPMYJIION:

) F=-n@as: ) 0=-x asar: 3y M =-DYL AsAr:
dz dz dz
4)D=§/1<U>; 5)77=§/1<U>p; 6)x=%/1<u>pcv.
16. Koappunment nuddy3un BeipaskaeTcst GopMymnoii:
1) F=-p%as; 2) 0=-xTL Asar; 3) M =-DL AsAr:
dz dz dz
4)D=§i<u>; 5)77=%/1<u>p; 6)x=§/1<u>pcv.
17. KoapdunmeHnt BHyTpeHHETO TPEeHUs BhIpaXkaeTcs (opMyIIoi:
1) F=-n%as; 2) 0=—xL Asar; 3) M =-DL AsAr:
dz dz dz
4)D:%2<U>; 5)772%/1<U>p; 6)x:%/1<u>pcv.
18. Koa¢¢punmeHT TernaonpoBogHOCTH BbIpaXkaeTcsi HOpMyIIoii:
dv ar dp
1) F=—-n—AS; 2) Q=—x—ASAt; 3) M =—D——ASAt;
dz dz dz
4)D:%i<u>; 5)77:%1<u>p; 6)x:%/1<u>pcv.

19. AnnabaTrueckuM MpoLecCOM Ha3bIBAETCS MPOIIECC, MPOTEKAIOIINA:
1) mpu MOCTOSIHHOW TeMITepaType;
2) Tpu MOCTOSIHHOM JIaBJICHUH,
3) 6e3 oOMeHa sHepruel ¢ OKpy»Karolei cpeao;
4) npu NOCTOSIHHOM 00beME;
5) HeT MpaBUIILHOTO OTBETA
20. Kakas ¢popmyra BeIpaskaeT MepBbIil 3aKOH TEPMOIUHAMUKH:

1) PV = % RT; 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=—AU.
21. IlepBblil 3aKOH TEPMOJIMHAMUKH I a1uabaTHYECKOro Mpolecca UMEeT BUI:
1) PV = % RT; 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
22 HCpBLIﬁ 3aKOH TCPMOJUHAMUKU IJId U30XOPHUUYCCKOI'0 IMpouecca UMECT BU:
1) PV = %RT; 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23 HCpBLIﬁ 3aKOH TCPMOJUHAMUKU IJId U30TCPMUUICCKOTO ITponeccca UMECT BU:
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=—AU.

24. UneanpHBIN Ta3 MOMYyYUIT KOJUYECTBO TEIUIOTHI, paBHOe 300k u coBepmua paboTy, paBHYIO
100 /Tx. Kak n3amenunach npu 3TOM BHYTPEHHss SHEPruUs raza?
1) yBenuunnacek Ha 400 [Ix;  2) yBenuuuiach Ha 200 Jx; 3) ymensmunacs Ha 400 J1x;
4) ymenpmuiach Ha 200 [x; 5) He u3MeHUIACh.

25. YUemy paBHO W3MEHEHUE BHYTPEHHEW SHEPrUU ra3a, €Cclii eMy Nepeaaan KOJIUYECTBO TEIJIOThI,
pasroe 300 Ik, a BHELTHHE CHIIBI COBEPIIMIM HAJ HUM paboTy, paHoe 500 J[x?

1) 200 Ix; 2) 300 Dx; 3) 500 Ix; 4)800 Ix; 5)0 dIx.
26. NneanpHas TeruioBas MallnHa, padoTaromas no nukity KapHo, momyyaer 3a KaxIblid UK OT
HarpeBarens 2520 [Ix teruma. Temneparypa nHarpeBarens 400 K, xonommnbHuka 300 K. Haittu



paboTy, coBepIIaeMyt0 MalIMHOM 32 OJMH IIUKJI, ¥ KOJMYECTBO TeIJIa, OTJaBAEMOI0 XOJIOAUIbHUKY
3a OJIUH LUKIL.
1) 600 dx; 2000/1x; 2) 700 JIx; 2200 JIx; 3) 630 JIx; 1890 JIx;
4) 800 [x; 1200 Jx; 5) 1200 Tx; 700 Tx.
27. B peanbHOM rase:
1) He yuuThIBaeTCs pa3Mepbl aTOMOB (MOJICKYJ);
2) Y4MTBIBAETCS pa3Mepbl aTOMOB (MOJIEKYI);
3) He yuuTHIBaeTCS CUJIbl IPUTSHKEHUS MEX]Ly aTOMaMH (MOJIEKYJIaMHt);
4) He y4uTHIBA€TCS CUJIbl OTTAJIKMBAHUS MEKIY aTOMOB (MOJIEKYJI);
5) y4uTBHIBAETCS CUJIBI IPUTSKEHUS MEXKIY aTOMaMH (MOJIEKYJIaMHu );
6) YUYUTBHIBAETCS CHJIbI OTTAJIKMBAHUS MEXI1Y aTOMOB (MOJICKYJIAMH );
[Ipenmaraemeie otBetnl: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHyTpeHHS:s SJHEpIUsl peajIbHOro Irasa:
1) Gosbliie BHYTPEHHEH SHEPTUU HI€aTbHOIO ra3a;
2) MeHbllIe BHYTPEHHEN dHEPruu UeaabHOro rasa;
3) 3aBUCHT OT TeMIiepaTypbl HACaTbHOTO ra3a;
4) 3aBUCHUT OT JIaBJICHUS UJCATHHOTO Ia3a;
5) 3aBUCHT OT 00beMa UJCAIBHOTO Ta3a.

3. 9JIEKTPHYECTBO U MATHETHU3M. 4. KOJIEBAHHUS U1 BOJIHBI.
1. Koropas u3 ¢opmyn Beipaxkaet 3akoH Kymona?
g F
DJ=—"—i D F=kTRs 3 E=—; 4 A=q(p-0).

1
5
+r er q,

2. Ilo xakoit (1)OpMy.TIC OIIPEACIIACTCA HAIIPAKCHHOCTD 3JICKTPUYCCKOTI'O ITIOJIA TOYCYHOI'O Sap;ma?
(o} u T
DE="; 2E=—21_; 3 E=Z;, 4HE-= :
2
&g, 4re,r d 2rs,a

3. Ilo xakoii popmyse onpeaensieTcs NOTEHIMAT M0JI TOYEYHOT 0 3apsiia?

rdr -d -d
Dp=—2—; Dp=[": 3g-p=0%; 4)ap=-1

4re,r 2rg,a Seg, 2Sse,
4. Koropast u3 ¢hopmyi sIBISETCS ONpeeleHueM EMKOCTH KOHeHcaTopa?
pil 1,1, Ne=4, =4, sHr--L.
c ¢ G u ® wc

5. Ilo kakoii opmyne ompeaensieTcs o0Ias eMKOCTh CHUCTEMBI MOCIEA0BATEIHHO COCTUHEHHBIX
KOHJICHCAaTOPOB.
1 1 1 1 ¢, +c, +...+c 1 1
) —=—+—+.4—; 2)c=q+c,+c;+...4¢,33) c=—1—2—""1; 4) — = .
c ¢ ¢ c € CyrnC c ¢ +c,

n n

6. Tlo xakoit Qopmyne ompenensercs oOm@as €MKOCTh CHUCTEMBI TapaICIbHO COETUHEHHBIX
KOHJIEHCAaTOPOB.
I 1 1 1 ¢ +c,+...+c 1 1
) —=—+—+..4—; 2)c=¢+c,+c;+...+c,; 3)c="—2——""—1; 4) —=——.
c ¢ ¢ c C Gy C o

n n

7. UTo Ha3bIBaETCs DJIEKTPUUECKHM TOKOM?
1) Xaotuueckoe IBUKEHUE 3aPSKEHHBIX YaCTHUIL;
2) HanpaBieHHoe ABW)KEHHE 3apsKEHHBIX YacTHUIL;
3) HanpaBneHnHoe ABUKEHHE aTOMOB U MOJIEKYJI;
4) XaoTHueckoe IBMKEHUE HOHOB.
8. Koropast u3 hopmy npecTapiseT 3anuch 3akona Oma Jij1s ydacTKa meru?
DI=—f—. 2i=yE: 3y7=Y. 4=
R+r R S
9. Kotopast u3 popMyi nmpencTaBisieT 3aBUCUMOCTb CONPOTUBIIEHUS! METAJUIMYECKUX ITPOBOJIHUKOB

OT TeMIEpaTyphI?




1) 0=JRt; 2) R=R,(1+at); 3) Q=JUr; 4) R:J%.
t
10. Koropast u3 ¢opMyn npencraBiseT 3aBHCUMOCTH COINPOTHUBICHHS OT €r0 T'€OMETPHYSCKHX
pazmepoB?
0 1 U U
1) R=R,(1+at); 2)R=——; 3)R=p—; 4) R=—; 5 R=—.
) R=R,(l+ar); 2 R=15: 3 R=pgi 4 R="7: ) R=—
11. Koropast u3 popmyn npeacrasnset 3akon Jxoyns-Jlenna?

1
) O=JRt: 2)R=R (1+at); 3)J=—2—. 4) R=p—.
) Q0 ) R =R,(1+at); 3) = D R=p

12. TTepoe nmpaBmiio Kupxroda?
1) Cymma HanpskeHui B 3aMKHYTOM KOHTYpe paBHa (.
2) AureGpanyeckas CyMMa TOKOB B 3aMKHYTOM KOHType paBHa 0.
3) AunreOpanveckasi CyMMa TOKOB B y3JI€ Pa3BETBIICHHS AIEKTPUUECKOM 1ienu paBHa 0.
4) CymMa NOTEHIMAJIOB B y3JI€ Pa3BETBICHUS IEKTpUUYECcKOol 1ienu paBHa 0.

13. Kakue Toku B [-om nipaBuiie Kupxrodga OepyTcst co 3HaKaMH «+» U « —»?
1) Bce Toku GepyTcest CO 3HAKaMU «+»
2) Toku, BTeKaroIue B y3es OepyTcsi CO 3HAKOM «+», a BBITEKAIOLIME U3 y3J1a — CO 3HAKOM « — .
3) Toxu, TEeKylIre Mo YaCOBOM CTpeJKe, OEPYyTCs CO 3HAKAMHU «+», MPOTHUB YaCOBOU CTPEJIKU —
CO 3HAKOM « —».
4) Toku, COBIIAAAOIINE IO HANIPABJIICHUIO C HAIIpaBlIeHHEM 00X0/a KOHTYpa, OepyTcs co 3HAKOM
«+», a TeKylI1e NPOTHB HAIIPABICHUS 00X0a — CO 3HAKOM « — .
14. Bropoe npaBuio Kupxroda.
1) B 3aMKHYTOM KOHTYpe ajredpanueckas cymma rajeHuid HanpspKeHUuH paBHa alnredpandeckoil
CyMMeE 3JIEKTPOJIBIKYIIINX CHJL.
2) Anre0Opandeckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paHa 0.
3) B 3amkHyTOM KOHTYpe anredpandeckasi CyMMa CHJI TOKOB paBHAa CYMME 3JIEKTPOJIBIKYIIINX
CHIL.
4) AnreGpanueckas cymMMa CUJl TOKOB B y3JI€ pPa3BETBICHHON AJIeKTpudeckoi 1enu paBHa (.
15. Kakue Toku Bo 2-oMm npasuiie Kupxroga GepyTces co 3HaKaMU «+» U « —»?
1) Toxkwu, BTekaromue B y3el, 0epyTcsl CO 3HAKAMHU «+», BRITEKAIONINE U3 y3J1a — CO 3HAKOM « —
».
2) Toku, coBmaaromIre Mo HANPABJICHUIO C HAIIPaBlIeHHEM 00X0/1a KOHTYpa, OepyTcs co 3HAKOM
«+», a TeKylI1e IPOTUB HAIIPaBICHNU 00X0a — CO 3HAKOM « — .
3) Bece Toku OepyTcsi CO 3HAKOM «+».
4) 3HaKM «+» U « —» BBIOMPAIOTCS JUISI TOKOB ITPOU3BOJIBHO.
16. Ilo xakoit ¢opmyne ompenensercs oOliee CONPOTUBICHHE R TpH MOCIeI0BaTEILHOM
COEJMHEHUH HECKOJIKUX MPOBOJIHUKOB?

R,
1)%:2%; 2) R 2R ; 3) R=R; 4)%=ZR,~~

R ‘R, +R,-R,+..R ‘R |
17. Tlo kxakoit popmyne ompenensercs o0IIee COMPOTUBICHHE R Mpu mapaiienbHOM COSAMHEHUN
HCCKOJIbBKHUX HpOBOJIHI/IKOB?
S

1 1 1
1) —= R, 2) R= Rzﬂ 3) — = — 4) R = .
) R 2R D R=2, ) R ZRi ) R-R,+R, R, +..R ‘R, |

18. Yto Takoe p—n nepexon?
1) KoHTakT ABYX pa3HOPOIHBIX METAJLIOB.
2) KoHTakT MeTami-aqu3IeKTPHK.
3) KoHTakT 1ByX BUI0B MOITYIPOBOJHUKOB C Pa3HBIMU THIIAMHU IPOBOAUMOCTH.
4) KoHTaKT ABYX THIIOB JIEKTPOJIUTOB.
19. Kakoe cBOWCTBO p —7 Nepexo/a UCIOJIb3YETCs B MOITYIIPOBOAHUKOBBIX TM0aX?




1) OgHOCTOPOHHSS MPOBOAUMOCTb.
2) 3aBUCUMOCTb CONPOTUBIIEHUS OT TEMIIEPATYPBHI.
3) 3aBUCHMOCTbH COIIPOTUBIICHUS OT OCBEIIEHHOCTH.
4) Matast BeJIMUMHA CONTPOTUBIICHHS.
20. Kakoe siBjieHHE Ha3bIBAETCSl 3JIEKTPOMAarHUTHON MHAYKIIMEH?
1) TlosiBaeHHE MarHUTHOTO IOJIS IIPU MPOTEKAHUH TOKA IO LIEIH.
2) Bpamenue KOHTypa ¢ TOKOM B MarHUTHOM II0JIE.
3) JlelicTBHE MarHUTHOTO IOJISI HA MPOBOAHUK C TOKOM.
4) SIBneHHME BO3HHMKHOBEHHUS 3JIEKTPUYECKOIO TOKA B 3aMKHYTOM IPOBOJSIIEM KOHTYpE MHpHU
U3MEHEHUU MarHUTHOTO ITOTOKA, IPOHU3BIBAIOLIETO 3TOT KOHTYP.
21. Koropas u3 popmyn npeacraBiser co60il 3aKOH MeKTpoMarunTHON uHaykuun dapanes?
do
1) e=J(R+r); 2)e: — 3) @ =BScosp; 4) D=LJ.
22. Kakoe siBjieHUE Ha3bIBA€TCA CAMOWHIYKIIUECH?
1) SIBneHne BO3ZHMKHOBEHUS MHIAYKIIMOHHOI'O TOKA B IIETIH MIPU MPOTEKAaHUU B HEH NMEPEMEHHOTO
TOKa.
2) IlosiBneHre MarHUTHOT'O 1OJISL IPU IIPOTEKAHUU TOKA I10 LIETIH.
3) BpaiueHue KOHTypa ¢ TOKOM B MAarHUTHOM IIOJI€.
4) JlelicTBUE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
23. Kakoe W3 HMIKEIPHUBEIECHHBIX YTBEP)KJIECHUMN SBJsETCs NpaBwioM JleHna Juisl HampaBlleHUs
UHIYKIIHOHHOTO TOKa?
1) WHaykuuoHHBIM TOK MMEET TaKO€ HalpaBJIEeHUE, YTO €r0 MAarHUTHOM IOJI€ MPENsSTCTBYET
U3MEHEHMIO TOTO MarHUTHOI'O MOTOKA, KOTOPOE €ro CO3JaJIo.
2) MHayKUuMOHHBIM TOK HAIpaBieH MPOTHUBOIIOJIOKHO HAIpPAaBICHHUIO 3JIEKTPUYECKOIO TOKA,
KOTOPBIN €ro COo3/al.
3) Hampasnenue HHAYKIIMOHHOTO TOKa ONpeAeNseTcs Mo MpaBuily OypaBuuKa.
4) HampasneHre HHAYKIIMOHHOTO TOKA ONPeIeNsIeTCs 10 MpaBUily JEBOH PyKH.
24. Tlo kako¥ u3 (popmyn BBIYMCISAETCS BEIUMYMHA CUIIbI AMIiepa?
I)F =quBSinat; 2) F=JB\Sina: 3)J=—2—: #7=
R+r R
25. To xakoi u3 GopMyI BEIUUCIIETCS BeTMunHa cuiibl Jlopenma?
1) F =quBSinac; 2) F=JB\Sina; 3) F=-2%_. 4 F =—U%B.S.
X
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26. KoTtopast U3 HUXKeNpHUBEeHHbBIX (POPMYIT SBISETCS ONpEIeIeHNEeM HHIYKTUBHOCTH KOHTYypa?
R
L= puun’v; 2) L=9; 3) g:—Ld—J; 4) L=—L,
1 dt 10}

27. KoTopasi U3 HIKETPUBEICHHBIX (POPMYII MPEACTABISIET COOOM MHIYKTHUBHOE COMPOTHUBIICHHUE

KOHTYpa IICPpECMCHHOMY TOKY?
DrR=Z; HR=pL; 3HR=L: HR=-0L
) _J’ ) _pS’ ) C_COC’ ) L =L
28. Kakue konebanus Ha3bIBAIOTCS BBIHYKACHHBIMU 3JICKTPUICCKUMU KoJIeOaHUSIMHU?
1) KOJ’Ie6aHI/I5I, BO3HHUKAOOIUE B CUCTEME IIPU COO6H.[CHI/II/I IEPpBOHAYAJIBHOI'O 3araca SHEpPIruu,
BCJICOCTBUC COOCTBEHHBIX CBOMCTB CHCTEMEI U npu HpeHe6pC)KI/IMO MaJIbIX MOTCPAX SHECPTHUU HA
BBIACICHUEC TCIIJIOTHI.
2) KOJ’Ie6aHI/I5I, CYIICCTBYIOIIUE B CUCTEMEC ITPH ITOCTOAHHOM IIOIIOJHCHUHU 3al1aca SQHCPruu.
3) KOJ'IC6E[HI/I$I, MMPOUCXOAAIIHNEC IO MATEMATUYCCKOMY 3aKOHY CUHYCA UJIN KOCUHYCA.
4) KOJ'IC6aHI/I5I, MPOUCXOAAIIHNE B LICIIU C IEPEMCHHBIM HCTOYHHKOM TOKa C BJ'ICKTpO,I[BI/I)KymeI\/'I

CHIION. & = g, -sin (a)ﬂt)

29. KoTtopast U3 HUKETPUBECHHBIX (POPMYIT XapaKTepU3yeT HHAYKTUBHOE CONIPOTHUBIICHHE?



2
1) Z= R2+(a)L—ij; 2) Rc=i; 3)Z=JR2+(a)L)2; 4) R, =wL;

wc wc

5. OIITUKA
1. Enununa u3MepeHust OnTUYECKON CUJIbI IUH3BI?
1) crepagman; 2) mokc; 3)repu; 4) auonTpuid; S) MeTp.
2. OnTudeckas cuiia JIMH3bI paBHA 2 1. Haiinure ee GpokycHOe paccTosHUE.
1)20cm;  2)25cm;  3)50cm; 4)80cm; S5) 1 wm.
3. B kakoil U3 HUXKE MEPEYUCICHHBIX CPEJl CKOPOCTh PACIIPOCTPAHEHHs CBETAa HaMOOJbIAs, €CIU
MOKAa3aTeNH MPEIOMIICHUS ATUX CPEJl CIIEAYIOIIUe:
l)anmas - n=2.41; 2)Bona- n=1.33; 3)cnupr- n=1.36; 4)sarapp - n=1.54.
4. Kakoe u3 cieayrommx YCI0BHM yKa3bIBaeT, YTO JIMH3A pacceBaroias?
1) D=3nntp; 2) F<10cm; 3) D<O0; 4)nunzaBoruyras; 5) u3zoOpakeHne MHUMOE.
5. Kakoe u3 HHKecIeIyomux yCIoBUN YKa3bIBAeT, YTO JIMH3a coOuparomas?
1) nun3a BBINyKIIAst; 2) U300pa)KeHUE B IMH3E MHUMOE;
3) m3o0paxenue B auH3e npsimoe; 4) D >0.
6. UTo MOXHO CKa3zaTh 00 yriie MajeHHs Jiyda CBeTa Ha MOBEPXHOCTh pasjiena JIByX Cpeid U yrie
MPEIIOMIICHUS, €CJIM JIyd BBIXOAWT W3 ONTHYECKH OoJiee TUIOTHOM Cpellbl B ONTHYECKH MEHEee
IJIOTHYIO?
1) yron najeHus OOJBIIE yTiia MPETOMIICHHS,
2) yrou mpenomiieHus: OOJIbIIE yriia MaaecHus;
3) yros npeaoMJeHHs paBeH yrily NaJeHus;
7. Kakoi yrom mperoMIIeHUS COOTBETCTBYET NPEAEIbHOMY YIAy IIOJHOTO BHYTPEHHETO
oTpaxeHus?
1)0% 2)45% 3)90% 4)180°.
8. Kak m3meHnTCS POKYCHOE pacCcTOsTHAE CTEKIISTHHOMN JIMH3BI, €CITH €€ OITYCTUTh B BOAY?
1) HEe U3MEHUTCS; 2) YBENUYHUTCS;,  3) YMEHBIIHUTCA.
9. JIyu cBera magaer Ha IpaHUIly pas3jena JBYyX Cpell ¢ IOKa3aTelleM IpelIoMJIeHHs n, U n,. B

KaKHUX CIIy4asiX yroJjl MaJieHus paBeH yIiy MpeoMIIeHUs?
1) n,>n,; 2)n =n,; 3)n<n,.
10. [y KakuX MPOLIECCOB XapaKTEPHO sIBIEHUE UHTepdhepeHInu?
1) a1 ANEeKTPOCTAaTUYECKUX MTPOLIECCOB;
2) 175 BCeX BOJHOBBIX MPOLIECCOB;
3) IS MpOIIecCOB PaIMOAKTUBHOTO pPacmaa;
4) nnst 31EKTPOMArHUTHBIX MPOIIECCOB.
11. Kakue BOJIHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTHU?
1) BOJHBI, UMEIOIIME OJJUHAKOBBIE (Da3bl U MOCTOSIHHYIO Pa3HOCTH JITMH BOJIH;
2) BOJIHBI, UMEIOIIME OJIMHAKOBYIO JITTMHY BOJIHBI U MOCTOSIHHYIO PAa3HOCTh (a3;
3) BOJIHBI, HCITyCKaEMbIE€ OJJHUM UCTOYHHUKOM,;
4) BOJHBI, UMEIOIINE PA3IMYHYIO IJIMHY U MOCTOSIHHYIO (hazy.
12. Kakue BOJIHBI MOTYT UHTEpP(pEepUpoBaTh?
1) BOJIHBI OT OJJTHOTO UCTOYHUKA CBETA;
2) BOJIHBI, paCIIPOCTPAHSIOIINECS B OJJHOM MJIOCKOCTH;
3) BOJIHBI, UMEIOIIUE OJJUHAKOBYIO SHEPTHUIO;
4) BOJIHBI OJTMHAKOBOH JUTMHBI U TIOCTOSIHHON pa3HOCTH (¢a3.
13. TIpu xakoif pa3HOCTH X0/1a BOSHUKAET yCUJIEHNE KoJieOaHuit mpu uarepdepeHun?
1) mpu pazHOCTH X0/1a, pABHOM YETHOMY UMCILY JJIMH TOJIYBOJIH;
2) mpH pa3HOCTH X0]1a MEHbIIIE AJIMHbI BOJIHBL;
3) npu pa3HOCTH X0J1a, paBHOH 1IeTIOMY YHCTy (a3;
4) npu pa3HOCTH X0/1a, paBHON HEUETHOMY YHUCIY JJIMH TOJTYBOJH.
14. TIpu xakoi pa3HOCTH XOJa BOZHUKAET OClIa0JieHne KoyeOaHuil mpu UHTEpepeHIInn?



1) npu pazHOCTH X0/1a, paBHOM I1EIOMY YHCITY JUTMH TOJTYBOJIIH;

2) mpH pa3HOCTH X0/1a, PAaBHOI HEYETHOMY YHUCIY JIJIUH MOJIYBOJIH;

3) npu pa3HOCTH XOJa MEHbIIIE JIJTUHBI BOJIHBI;

4) npu pa3HOCTH X0/1a, paBHON YeTHOMY 4uciy ¢a3.

15. Kakoe ¢u3uueckoe siBICHHE OTHOCUTCS K TU(PPAKINN BOITH?

1) siBIeHNE HAJIOXKEHUS BOJIH, B PE3YyJIbTaTe YEro MOoJIydaeTcs OnpeeieHHas KapTHHa MaKCUMYMOB
U MUHUMYMOB;

2) siBneHue orudaHus BOJIHAMU MPESATCTBUS;

3) paznokeHne Oeoro cBeTa Ha COCTABJISIONINE IIBETA;

4) sBrenue ociaabaeHUs CBETOBBIX BOJH IIPH PACIIPOCTPAHEHUU B CpE/Ie.

16. [Ipu kKakOM YCIIOBHHM MOKHO HaOM0AaTh AU(paKIuio BoIH?

1) ecnu JuIMHA BOJIHBI BO MHOTO pa3 MEHbIIE pa3MepoB npeamera’?

2) ecnu JUITMHA BOJHBI paBHA YETHOMY YHCITY aMIUTUTY/ KOJICOaHUM;

3) ecnu AJivHA BOJIHBI COM3MEpHMa C JIMHEHHBIMH pa3MepaMHu MpeMeTa;

4) ecnu ¢a3za xonaeOaHUI HENPEPHIBHO U3MEHSIETCSI.

17. Kakoe siBlieHH€ CBUIECTENHCTBYET O TOM, UTO CBET MPEJICTABISIET COOO0M 2IIEeKTPOMAarHUTHBIE
BOJIHBI?

1) untepdepeHus cBera;

2) nudpaxiysi CBETOBBIX U 3JICKTPOMArHUTHBIX BOJIH;

3) moronieHue cBeTa Mpu PaclpoCTPaHEHUU B CpeJIe;

4) cKOpOCTh PACIPOCTPAHEHUS CBETA M SJIEKTPOMAarHUTHBIX BOJIH B BaKyyMe.

18. CkOJIBKO IJWH BOJH MOHOXPOMATHMYECKOrO0 CBETAa C YacTOTOH KojiebaHud v =>5- 10" T
YIOXKUTCS Ha yTH JuinHOW | =1.2Mm B Bakyyme?

1)2; 2)10; 3)500; 4)2-10°
19. Yto mpoucxoauT ¢ ay4oM Oenoro cBeTa MpU MPOXOKICHUM Yepe3 TPEXTPaHHYIO CTEKIISHHYIO
IpU3MY, €CIM TIOKa3aTelb MPeJoMIICHHs MPU3Mbl OOJIbIIIE TOKa3aTels MPETOMIICHUs OKPYKaoIeH
cpenbi?
1) JIyu cmemtaercst BBIXO/S U3 IPU3MBbI B HAIIPABJICHUH MApajlyIeIbHOM HadyalbHOMY;
2) Jly4d oTknoHSIETCS;
3) JIyu OTKJIOHs€TCS K BEpIIMHE MPU3MBI U IIPH 3TOM pa3jiaraeTcs Ha IBETHbIC yYKH;
4) Jly4 OTKJIOHSIETCSI K OCHOBAHMIO MPU3MBI M IIPU 3TOM pa3laraercs Ha LIBETHBIE MTYUYKH.
20. Kakue ¢usnyeckue sBICHHUS MPOUCXOAAT C JydOM Oenoro cBera MpH NMPOXOXKIAECHUH UYepes3
CTEKJISTHHYIO TPEXTPaHHYIO MPU3MY?
1) uatepdepeHuus;
2) nudpakus 1 NpeoMICHUE;
3) npesniomiieHHE U IUCTIEPCHS;
4) unrepdpepenHuus u Audpakuus.
21. JIyun Kakoro MOHOXPOMAaTHYECKOTI'O CBETa UMEIOT HAauOOJIBIIYIO ITTMHY BOJIHBI?
1) duoneroBsie;  2) opaHxkeBble; 3) 3elieHble;  4) KpacHBIE.
22. Jlyuu Kakoro MOHOXpPOMAaTHYECKOT'O CBETa MMEIOT HAaHOOJIBIIYIO YAaCTOTY KoneOaHun?
1) 3enensle;  2) cuHue; 3) KpacHble;  4) OpaH)KEBbIE.
23. Yto onpenenseT UBET Jyda ¢ TOUKH 3pEHHS BOJTHOBOM IIPUPOJIbI cBeTa?
1) ammuintyna koneGaHuil; 2) CKOPOCTh pacpOCTPaHEHUS BOJIHBI,
3) daza konebanuit BOMHBI, 4) AMMHA BOJIHBI, 5) 4acTOTA BOJHEI.
24. Tlo kakoMy 3aKOHY PaccenBarOTCsl CBETOBbIE JTy4Hu B aTMocdepe?

1 1

DAz 2) 4% 3) IR
25. B 4eM coCTOUT pa3nyure MEeXIy €CTECTBEHHBIM U MOJISIPU30BAHHBIM CBETOM?
1) B cKOpOCTH pacpOCTpaHEHUsl CBETOBOW BOJIHBI;
2) B TUIOCKOCTH KOJIeOaHUN HANPSHKEHHOCTEH SJIEKTPUYECKUX W MarHUTHBIX BEKTOPOB CBETOBOM
BOJIHBI,
3) B MOTJIOIIICHUU CBETOBOM BOJIHBI BEIIECTBOM;



4) B paccestHUU CBETa MEIKUMH YaCTULIAMU U MOJIEKYJIaMH BEIIECTBA.
26. Kakue BeliecTBa Ha3bIBalOT ONTUYECKU AKTUBHBIMHU?

1) KOoTOpBIE MOTJIONIAIOT CBET;

2) KOTOpbIE U3MEHSIIOT HAIIPaBJICHUE PACIIPOCTPAHEHHUSI CBETA;

3) KOTOpBIE BpaIaOT IJIOCKOCTh MOJISPU3ALIMY CBETA;

4) KOTOpHBIC pa3yiararoT OBl CBET B IIBETHOM CIIEKTD.

6. OCHOBBI ATOMHOMH U SIIEPHON ®U3UKHU

1. KBanToBas ¢pu3nka u3ydaer sSBICHUSA:

1) mpoucxozsiue co CKOPOCTIMU CPABHUMBIMU CO CKOPOCTBIO CBETA;

2) mpoucxodIiue B MakpoMHUpe, NMpH OOBSICHEHWH KOTOPBIX Kiaccuyeckas (u3MKa HWHOTA
BCTpEYAET 3aTPyTHEHHUS;

3) mpoucxopsue B MAKPOMHPE, KOTOPBIE KiTaccudeckasi Gu3nka OObSICHUTh HE MOXKET;
4) mpoucxosIIKe Ipu BBICOKHX JIaBJICHUAX U OYCHb BBICOKUX TEMIIepaTypax;

5) yka3aHHbIe B TyHKTax 1) u 3).

2. KBanToBas runotesa [lnanka coctout B TOM, 4TO:

1) u3IydeHue U MOTJONICHNE CBETa MPH BHICOKUX TEMIIEpaTypax MPOUCXOJUT HETPEPHIBHO, a MPH
HU3KUX — TUCKPETHO, T.€. OIPEJeICHHBIMH MOPLUUAMH (KBaHTaMH);

2) M3IydeHue cBeTa MPOUCXOANT AUCKPETHO, a TIOTJIONICHHE — HENPEPHIBHO;

3) u3nnyueHue U NOIJIOIEHUE CBETa IPOUCXOIUT TUCKPETHO;
4) uzny4eHue W TOTJIOIIEHHE CBETa MIPOMCXOTUT TOJBKO MpPHU IIepexojie aromMa U3 OJHOTO
CTAllMOHAPHOT'O COCTOSIHUS B JIPYTOE€;

5) xBaHT cBeTa ((OoTOH) 001aJaeT KaK KOPITYCKYJISIPHBIMHU, TaK U BOTHOBBIMH CBOWCTBAMH.

3. Kak u3MeHMTCs 4acTOTa U3JIy4eHHMs], €CIIU SHEPrUI0 KBAaHTA YBEIMUYUTCS B 2 pa3a?

1) yBenuuutcs B 4 paza; 2) ymeHbIIUTCS 4 pa3a; 3) HE U3MEHUTCS;

4)yBenuuuTcs B 2 pa3za;  5) yMEHbIIUTCS B 2 pasa.

4. Kakas dopmyna onpeaensier uMnyiasc GoToHa?

D p=me; 2 p="1 3y p=Ly gy =yl

c A c A

5) Bce npuBeZieHHbIE B MYHKTaX 1,2 1 3 popMyJIbl ABIAIOTCS PaBUIIbHBIMHU.

5. OT KaKuxX mapaMeTpoB 3aBUCUT 3HaUeHUE (DOTOTOKA HACHIIIEHUS?

1) ot 3Hepruu GpoToHa; 2) OT CBETOBOIO MOTOKA; 3) OT YacTOThI 0OJIYUarOIIEro CBeTa;

4) OT CBETOBOrO MOTOKAa M OT YacTOThl OOJydyarollero CBeTa; S5) OT CKOPOCTU BbUIETAIOLINX
AJIEKTPOHOB.

6. YpaBHuenue ¢potordexra npu ycioBuu 3anupanusi OTOTOKA UMEET BUJIL:

2
muv

D hv=A+=: 2) vy =A; 3) v=AteUs: 4) hv=myc>; 5) h%zp.

7. Kakue axTopsl onpeaensitoT KpacHyro rpanuily ¢hotodddexra?

1) sHeprus poToHa; 2) HAMpsDKEHUE MEX]Ty aHOJOM U KaToJ0M; 3) JJIMHA CBETOBOM BOJIHBI,
4) BewecTBO aHO/Ia; 5) BEIIECTBO KaToO/a.

8. Ilpu ocBeleHNH MIaCTUHBI 3€JIeHBIM CBeTOM (oTodddexTa HeT. byneT m oH Habmo1aThCs PH
00Jy4yeHHH TOH K€ IIACTUHBI KPaCHBIM CBETOM?

1) Her;

2) na;

3) Oyner, eciii MHTEHCUBHOCTH KPAaCHOTO CBeTa OOJIbIIIe, YeM HHTEHCUBHOCTD 3€JIEHOTO CBETA;
4) Her, T.K. paboTa BbIX0/Ia 3JIEKTPOHA U3 IUIACTHUHBI OyJIeT elle O0bIIe;

5) HeT oTBeTA.

9. laBnenue, oka3plBa€MO€E Ha Teja 3JIEKTPOMAarHUTHBIM U3JIy4€HUEM, MOXKHO OOBSICHUTH?

1) ToIbKO HAa OCHOBE KBAaHTOBOMW TEOPHH;

2) TOJBKO HA OCHOBE BOJHOBOM TEOPHH;

3) Ha OCHOBE KBaHTOBOM M BOJHOBOW TEOPUHU;

4) ucnonb3ys A pa3INdHbIX TEJ pa3Hble TEOPUU;



5) BO3HMKHOBEHHEM MEXaHHYECKUX CHJI 33 CUET 3JEKTPOMATHUTHOTO IOJIS.
10. OnrHaKoBO JIK JaBJIEHUE, OKa3bIBAEMOE CBETOM, Ha YEPHYIO WM OEIyI0 TOBEPXHOCTb.
1) onuHakoBO;
2) Ha Genyro MOBEPXHOCTh JIaBJICHHE CBETa OOJIBIIIE;
3) Ha yepHYIO IOBEPXHOCTD JAaBJICHUS CBETa OOJbIIIE;
4) pe3ynbTaT 3aBUCUT OT JUIMHBI CBETOBOI1 BOJHBI, Ia/Ial0IEH Ha 3T MOBEPXHOCTH;
5) pe3ynbTar 3aBUCUT OT SHEPTHH (HOTOHOB.
11. Kakue cBoiicTBa cBera noareepkaaet a¢pdext Komnrona?
1) apdexr KomnroHa He 1aeT BOSMOXKHOCTH /I€TIaTh BBIBOJBI O CBOMCTBAaX CBETA;
2) BOJIHOBBIC CBOMCTBA CBETA;
3) KBaHTOBO-BOJIHOBBIE CBOMCTBA CBETA;
4) KBaHTOBBIC CBOMCTBA CBETA,
5) Ha ocHoBe 3¢ ¢ekxra KoMmnTona MOXKHO caenaTh, BEIBOJ, YTO CBET CIIOCOOCH PaclpOCTPaHATHCA
TOJIKO B a0COJIIOTHO YIIPYTUX CPEAaXx.
12. B xakoM cityyae 3Heprus aroMa BoJopoJia OoJIbLIE: KOI/Ia 3JIEKTPOH HAXOAUTCS HA yJaJIEHHON
OT sA7pa OpOUTE UK HAa caMOil OJIM3KOH K Aapy?
1) Ha ynasneHHOM OT siapa opoure;
2) Ha camoi OJIM3KOM K sIpy OpOuTE;
3) sHeprust atToMa OJIMHAKOBA B 000UX ClIydasix;
4) aroM BOJOpO/JAa MMEET HAuOONBIIYI0 PHEPTHMI0 B MOMEHT Iepexojia ¢ ONu3Koi OpOuTHl Ha
yaJeHHYIO;
5) Her oTBeTA.
13. Ha kakyro cTaliMOHapHYI0 OpOUTY MEPEXOAMUT AIEKTPOH B aTOME BOAOPOJA MPU UCITYCKAHUU
BUJIUMBIX JIy4ei?
1) co BTOpOI Ha NEPBYIO;
2) ¢ moboit Ha MepBYIO;
3) ¢ mepBoii Ha M00OYIO;
4) c mo0Ooit Ha TPETHIO;
5) ¢ nr060oit Ha BTOPYIO.
14. meercst aM CBSI3b MEXAY 4acTOTOM OOpaleHHs 3JeKTpOHa BOKPYT Apa aroMa BOJOpoAa U
YacTOTOM €ro U3Iy4eHHs ?
1) umeercs;
2) He umeercs;
3) umMeeTcsl, eclii 4acToTa 0OpalleHus JIEKTPOHA MHOTO OOJIbIIE YaCTOThI U3ITyUeHHUS;
4) umeercs TOJABKO JUIsl  OpOUT, pajguyChl KOTOPBIX  YAOBJIETBOPSAIOT  COOTHOIIEHUIO:
mu.vr, =n h
e n n 272_ 9
5) umeercsl, eciy 4yacToTa OOpaleHus JIeKTPOHa MHOTO MEHbIIIE YaCTOThI U3TYyUESHHUS.
15. CkonbKO KBAaHTOB C pa3jIMYHON PHEPIUEH MOXKET UCIyCKAaTh aTOM BOJOpOJA IIPH IMEPEXOAE
AIIEKTPOHA C TPEThel OpPOUTHI Ha MEPBYIO?
1) onuH kBaHT; 2) ABa KBaHTa; 3) TpW KBaHTA; 4) 4eThIpe KBaHTA; S) MSATh KBAHTOB.
16. Cormacno runorese ae bporns:
1) TONBKO AIIEKTPOHBI 00JIAAAI0T HAPSAILY C KOPIYCKYJISIPHBIMU TaK)Xe U BOJTHOBBIMU CBOHCTBAMU;
2) TonbKO (POTOHBI 00J1AAAIOT KaK KOPIYCKYJISPHBIMHU, TaK M BOJTHOBBIMU CBOMCTBAMU;
3) 4acTHIBI HE MOTYT 00/1a/1aTh BOTHOBBIMH CBOHCTBAMH, €I HX pa3Mepsl mpeBbimaior 107 m;
4) mrobast yacTuiia 00JaaeT HapsIAy ¢ KOPIMYCKYJISIPHBIMH, TAKKE U BOJITHOBBIMU CBONCTBAMU,
5) BOJHBI 000N MPUPOABI 007a1aI0T, B TOW WIJIM MHOM CTENEHU, KOPITYCKYISIPHBIMUA CBOMCTBAMH.

. h
17. I3 coOTHOIIEHHS HEOIPENEIEHHOCTEH Ul KOOPAUHAT U MMITYJIbCOB (Harmpumep, Ax-Ap > gy
T

) cliemyer:



1) CCJIM MUKpOYACTHUILIAa HAXOAUTCA B COCTOAHUU C NOCTATOYHO TOYHBIM 3HAYCHHUCM KOOPJAWHATHI

(Ax—)()), TO COOTBETCTBYIOILASl IPOEKLHsS €€ HMIYyJbCa B O3TOM COCTOSHUU OKa3blBAaeTCs

COBEpIUICHO HEeoIpeIeIeHHON (Apx - 00) , 1 Ha00OPOT;

2) MUKpOYacTUI]a HAaXOAMUTCA B COCTOSHUHU, KOTJa HU €€ KOOPJIWHATY, HHU COOTBETCTBYIOLIYIO
IIPOEKIIHIO €€ UMITYJIbCA TOYHO ONPEAEIUTh HEIb3S,;

3) eclii MUKpOYaCTUIa HAXOAUTCA B COCTOSIHUU C TOUHBIM 3HAUEHHUEM KOOPJIUHATHI, TO U 3HAYCHHE
COOTBETCTBYIOIICH MPOEKIINHU €€ UMITYJIbCa B 3TOM COCTOSIHUM MOYXXHO TOYHO OIPE/ICIINTh;

4) yTo yactuia 00JIa1aeT OJJTHOBPEMEHHO KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOMCTBAMU;

5) 4TO YacTHUIAa HE MOXKET OJHOBPEMEHHO 00J1a/1aTh KOPIYCKYJISIPHBIMU U BOJTHOBBIMU CBOMCTBaMHU.
18. ®usnueckuii cMbICT BOTHOBON (pyHKIMU (Y - (YHKIMH), ONUCHIBAIOIICH COCTOSHUE YaCTHIIBI

COCTOUT B TOM YTO:
1) 3HaueHue BOJHOBOH ()YHKIIMM PaBHO BEPOSTHOCTH HAXOXKICHUS YACTHIBI B DJIEMEHTE 0OBhemMa
dV B MOMEHT BpEMEHH ¢ .

2) BOJMHOBasE (PYHKIHUsI ONpEACISCT IOJO0XKCHUE YaCTHIbI B TMPOCTPAHCTBE B JIAHHBIH MOMEHT
BPEMCHU 1.

3) KBajgpaT MOJyJIsl BOJHOBOW (D)YHKIIMM PaBEH OTHOIICHHIO BEPOSATHOCTH HAXOXKJICHHS YaCTHUIIbI B
MasoM oobeme dV K 3ToMy 00beMy (IJIOTHOCTh BEPOSITHOCTH);

4) 3Has BOJHOBYIO (YHKIIMIO, MOXXHO OIPEICIUTh TPACKTOPHIO JIBIKEHUS YAaCTHUIBI B
IPOCTPAHCTBE;

5) HeT oTBeTa.

19. Kakoe u3 yTBep:x1eHu sABisieTcs BepHbIM. Y paBHenue llpenunrepa

[Al//+2E—T(E—u)l//=0ji

1) cTporo gokasbIBaeTcss MaTeMaTHYECKUMH METOAMU;

2) UMeeT peryisapHoe pelieHue NpH J0bIX 3HaUeHUAX napaMeTpa E (MOoJHON SHEPTUU YacTHIIb);
3) MCIONIB3YIOTCS TOJIBKO Ul PEIEHUs 3a7add 00 SHEPreTUYECKUX YPOBHSX DJIEKTPOHA B aTOME
BOJIOPOJIa;

4) mocTynupyeTcs Tak ke, Kak B KJIACCHUECKON MEXaHUKe MOCTYIUpyeTcsa BTopoil 3akoH HbroToHa.
20. Kakoe u3 mpuBEAECHHBIX YTBEp:KIEHHH sBIsAeTcd HeBepHbIM. COOCTBEHHBIM MeXaHHYeCKUH
MOMEHT UMITyJbCa (CIMH) L 2JeKTpoHa:

1) BBeneH aiisa oObsicHeHus onblToB lllTepHa u I'epriaxa Mo paciienieHuio y3Koro myyka aToMoB
BOJIOPOJia B CUJILHO HEOJAHOPOAHOM MarHMTHOM I10JIE;

2) 3TO BHYTpEHHEE HEOTHEMIIEMOE CBOMCTBO 3JIEKTPOHA, MOJOOHO €ro 3apsay U Macce;

3) KBaHTOBas BEJIMUYMHA, HE UMEIOIIAs KIIACCHUECKOTO aHAJIora;

4) kBanTyetes 10 3akoHy L =7i[s(s+1), e s - CIMHOBOE KBAHTOBOE YHCIIO;

5) ecTb BeIMYMHA CKAISPHASL.

21. VYT1BepxaeHue: «B OJHOM M TOM JK€ aTOM€ HE MOXXET ObITh OoJiee OJHOTO D3JIEKTPOHA C
OJIMHAKOBBIM HaOOPOM YeThIpeX KBAaHTOBBIX umcel n, | , m; u m » npeacrasiser co0oit?

1) Bropoit noctynatr bopa;  2) mpunuun Ilaynu;  3)runoresy ne bpoiins;

4) runoresy Ilnanka; 5) IpUHLIKIT HEPA3INYUMOCTH TOXKAECTBEHHBIX YaCTHII.

22. SInpo aTOMOB y U30TOIIOB OJJHOTO U TOTO K€ 3JIEMEHTA COAEPKaT?

1) onMHaKOBOE YKCIIO HEUTPOHOB, HO PA3IMYHOE YUCIIO IPOTOHOB;

2) OIMHAKOBOE YMCJIO IPOTOHOB, HO PA3IMUHOE YUCIIO HEUTPOHOB;

3) KOIMYECTBO HEUTPOHOB PABHO KOJUYECTBY MPOTOHOB;

4) 0AMHAKOBOE YHCJIO AIEKTPOHOB;

5) pa3IuYHOE YUCIIO JIEKTPOHOB.

23. Kakue yTBepKIE€HUS Ul SHEPTUU CBSI3U Spa ABISAIOTCS BEPHBIMU?

a) PHEprus CBS3U sApa paBHA TOM 3HEPruu, KOTOpas BbLAEISAETCA IPHU 00pa3oBaHUU sijpa W3
OTJIEIbHBIX YACTHII;



0) sHeprusi CBSI3UM sApa — OTO DHEPrus, HeoOXoaumasi JUIsl TOJIHOTO pacUIeIUICHHs spa Ha
OTJIeIIaHHbIE YaCTHUIIbI (HYKJIOHBI);
B) DHEPrus CBA3U A1pa paBHA TON 3HEPIUU, KOTOpas MOIJIOIIAETCS IIPU CUHTE3E sIpa.
1) TonbKO yTBEpXKACHUE a); 2) TOIBKO yTBEpXKIAeHUE 0); 3) TOJBKO YTBEPKIACHHUE B);
4) yrBepxnueHus a) u 0);  S5) yrBepxaeHus 0) u B);
24. ledekt Macchl siapa 3To:
1) BenMunHa pa3sHOCTU CYMM Macc BCEX HYKJIOHOB M 00pa30BaHHOI'O U3 HUX aTOMHOTO s1/1pa;
2) OTHOINICHHE MEXy CYMMapHOH Maccoi HYKJIOHOB, HE CBSI3aHHBIX MEXKIy COOOM, U CyMMapHOU
MacCOU TeX e HYKIIOHOB, CBSI3aHHBIX MEXIY COOOM B SIpe aToMa;
3) BenMuMHA, HA KOTOPYIO BO3pacTaeT Macca BCeX HYKJIOHOB IpHU 0O0pa30BaHWU U3 HUX aTOMHOTO
A1pa;
4) pa3HOCTh MEXKAY CYMMapHOM Maccoll HEHTPOHOB H CYMMapHOW Maccoll TMPOTOHOB,
coJiepKaluxcs B AIpeE;
5) pacuieruieHue sapa Ha OTAENbHbIE HYKIOHBI.
25. Kakas 13 npuBeeHHbIX (POPMYIT ONUCBHIBAET OCHOBHOM 3aKOH paJi0aKTUBHOIO pacraja?
1) nzno-e_m‘)gh/kT- 2) J=J, e, 3) N:No-e‘i’; 4 T, _1n2. 5)

H s
2

a=AN,-e "

26. Kakoii 3apsi1 UMEIOT  — 4acTula, [ —4acThlla U ) — U3JIydyeHue?

1) o —dacTuua — MOJOXUTENbHBIN; [ —YacTHlla — OTPULATEIbHBIN; ) —HU3Iy4eHUE HE HMeeT
3apsia;

2) or—vacTulla — OTPHULATENIbHBIA; [ —uacTULa — IOJIOKUTENIbHBINA; ) — HU3IydeHHEe HEe HMEeT
3apsia;

3) a¢—uactTMna — He uMeeT 3apsAa; [ —yacTula — OTPHULATENbHBIN; ) —HU3IydeHue -
MIOJIO’KUTEIBHBIN;

4) a— wyacTMIIa — TOJOXHTENbHBIM; [ —yacTuia — HE HMEeT 3apsla; ) — U3NydeHue -

OTpHHaTeHBHBIﬁ;
5) a — 4Jactuna — HOHOX(HTCHBHBIﬁ; ﬂ — JacTula MU Y —HU3JIYYCHUC - HE UMECT 3apsajia,

27. Kakue siiepHbIE MPOLIECCHI IPUBOJAAT K CTPYKTYPHOM MEPECTPOMKE SAIEp aTOMOB, a KaKue HeT?
1) a—, f— pacnaa He U3MEHSIOT COCTaB sJIpa, ¥ — U3JIy4E€HUE — U3MEHSET;

2) a—pacnaau y —U3JIydeHUuEe U3MEHSIOT COCTaB A1pa; [ — pacnaj HET;
3) f—pacnanu y —u3NydeHUue U3MEHSIOT COCTaB Spa; & — pacmhaj HeT;
4) a—, [ — pacnaja U3MEHSIOT COCTaB SApa, ¥ — U3MydeHHE — HET,

5) a—, f— pacniag U y — U3JIy4E€HUE U3MEHSIOT COCTaB s/Ipa;

28. Kakue peakiiuy Ha3bIBalOTCS AIEPHBIMU?

1) peakuuu, Npu KOTOPBIX AP0 MOIIOMIAIOT SHEPTHUIO;

2) peakuuu, pu KOTOPHIX PO UCIYCKAIOT SHEPTHUIO;

3) npeBpalleHHsl aTOMHBIX sIIep IPU B3aUMOAECHCTBUM UX C DJIEMEHTapHBIMHU YaCTULIAMU WJIU IpYyT
C ApyroMm,

4) BepHBI BCe ONpEEIICHUs JaHHbIE B IIyHKTax 1-3;

5) cpeny NaHHBIX ONpPEAEIEHUI HET BEPHOTO.

29. lnst mpoTeKaHus YyIpaBIsieMOi siICPHOM IEMHOM peakIuu HeoOX0auMo, 9TO0kl K03 duIineHT
pPa3sMHOKEHUsI HEUTPOHOB OBLI:

1) 6onpmie 1; 2) paBen 1; 3) menbmie 1; 4) mensie 10;

KO3 PHUIHEHT pa3MHOKEHUSI HEUTPOHOB MOXKET MPUHUMATH JII000€ 3HaUCHHE.

30. SlnepHble peakUMM CHHTE3a JIETKUX SA€p aTOMOB Ha3bIBAIOTCS TEPMOSAECPHBIMH, IOTOMY 4YTO
OHM BO3MOXKHBI:

IIpY HU3KUX TEMIIepaTypax;

IIPY BBICOKUX TeMIEparypax (Iopsaka 10° - 10° K);



MIpU CBEPXHU3KUX TeMmIiepaTypax (mopsaka 0,01 — 0,1 K);
IIPU CBEPXBBICOKHMX TeMIIepaTypax (ImopsaKa 10— 10’ K);
IIpY TEMIIEPATypax, YKa3aHHbIX B IYHKTaX 2) U 4).

4. METOJUYECKHUE MATEPHAJIbI, ONPEJEJSAIONIUE TIPOIEAYPHI
OIIEHUBAHHMSA 3HAHMM, VYMEHHWH, HABBIKOB MW (WJIH) OINBITA
JEATEJBHOCTH, XAPAKTEPHU3YIOIIUX STAIBI ®OPMHUPOBAHUSA
KOMIIETEHIIUI

JlexuuM OLEHHMBAIOTCA II0 IIOCEIIAEMOCTH, AKTHMBHOCTH, YMEHHUIO BBIICIUTH IJIABHYIO
MBICIIb.

JIaGopaTopHble 3aHATHA OICHMBAIOTCSA 110 CAMOCTOSTEIBHOCTH BBIMOJHEHHUS pPadOTHI,
IPaMOTHOCTH B 0()OPMIIEHUH, IPABUIBHOCTH BBIITOJIHEHHUS.

CaMocrosiTenbHasi paboTa OLICHMBAETCS IO KAaueCTBY M KOJIMYECTBY BBIITOJHEHHBIX
JIOMAIIIHUX WIM KOHTPOJBbHBIX PadOT, IPaMOTHOCTU B O()OPMIIEHUH, IPABUIBHOCTH BHIIIOJIHEHUSL.

[IpomexyTouHas aTTecTanus IPOBOIUTCS B OpME 3aueTa U 3K3aMeHa.

Jls mosydeHMs 3aueTa M 3K3aMeHa CTYIEHT OYHOH (opMbl 0OyueHUs JOJDKEH B TEUEHHE
CEMEeCTpa aKTUBHO MOCEIIATh JEKIUU U IPUHUMATh y4acThe B 00CYK/IEHUU BOIPOCOB KacAIOIIUXCs
M3y4aeMOM TEMBbI, BBIIOJHUTH U 3AIUTUTh OTYETHI 110 IPAKTUYECKUM 3aHATUSM.

Jlnist ToTydeHus 3a4eTa U dK3aMeHa CTYACHT 3a0YHON (OpMBI 00ydeHUs TOJDKEH HalucaTh
KOHTPOJIbHYIO PabOTy, aKTUBHO MOCEIATh JIGKLIUN ¥ IPUHUMATh ydacTue B 00CYX/IE€HUU BOIIPOCOB
KACAOUIUXCS U3y4aeMOM TEMBbI, BBIITOJIHUTD U 3aIUTUTh OTYETHI 110 ITPAKTUYECKUM 3aHATHSIM.

Kpurepun oueHku 3adyera M 3K3aMEHa MOTYT OBbITh IOJY4YEHbl B TECTOBOH (opMme:
KOJINYECTBO OaJZIOB WM  yIOBJIETBOPUTEIBHO, XOpPOIIO, OTAMYHO. i  MOodydeHus
COOTBETCTBYIOIICH OLICHKU HA 3a4€TE U DK3aMEHE 110 KyPCY UCIOIb3YETCs HAKOIUTENIbHAs CUCTEMA
OabHO-pEUTHHIOBOM padOTHI CTYAEHTOB. MTOroBas oneHka CKJIaIbIBA€TCS U3 CYMMBbI OaJIJIOB MU
OLIEHOK, TOJIyYE€HHBIX 10 BCEM pa3jielaM Kypca MU CyMMbl OaJljloB IOJIyY€eHHOM Ha 3adyere U
DK3aMEHE.

Tabnuna 4.1 - Kpurepuu OlIeHKH ypOBHS 3HAHUW CTYJEHTOB C MCIOJb30BaHUEM TECTa Ha
3aueTe WM IK3aMeHe MO y4eOHON AMCIUIIIIIHE

OueHka XapaKTepuCTUKK OTBETA CTYAEHTa
OTAnyHo 86-100 % npaBWIbHbIX OTBETOB
Xopowo 71-85 %
YaoBnetTsopuTesibHO 51-70%
HeynosnetsoputenbHO MeHee 51 %

OneHka  «3auTE€HO»  COOTBETCTBYET  KPUTEPUSIM  OIGHOK OT  «OTIUYHO»  JO
«YAOBIIETBOPUTEIHLHOY.

OreHKa «HE 3aU4TEHO» COOTBETCTBYET KPUTEPHIO OLICHKH «HE YAOBIETBOPUTEIHHO.

KonnuectBo 0amioB W OIlEHKAa HEYIOBJIETBOPUTENHHO, YAOBIETBOPUTEIBHO, XOPOIIIO,
OTJIMYHO ONPECISIIOTCS TPOrPAaMMHBIMH CPEJCTBAMH 110 KOJIMYECTBY IMPABHIIBHBIX OTBETOB K
KOJIMYECTBY CIy4ailHO BEIOpPAHHBIX BOIIPOCOB.

Kputepun orieHHBaHHS KOMITETEHITUI CIIETYIOMTHE:

1. OTBeThl HMEIOT TOJHBIE pelleHusl (C TPaBWIBHBIM OTBEeTOM). WX coaepkaHue
CBUJICTEIILCTBYET 00 YBEPCHHBIX 3HAHHSAX OOYyYaromerocs W O €ro yMEHHH pellaTh
npoecCHOHANBLHBIC 3a/1a4H, OIICHUBACTCS B 5 0aIOB (OTJIMYHO);

2. bonee 75 % OTBETOB HUMEIOT TMOJIHBIE pelIeHUs (C MTPaBWIBHBIM OTBeTOM). Ux
COJIep’)KaHUE CBHJIETEIBCTBYET O JOCTATOYHBIX 3HAHUSX OOYYAIOMIErOCs M €ro YMEHHH pPellaTh
npodecCuoHANIbHBIC 3a/1a4u — 4 OaJiia (XOpolo);



3. He menee 50 % OTBETOB MMEIOT IOJIHBIE pelIeHHs (C MpaBWIbHBIM OTBETOM). MX
COZIEpP’)KaHWE CBUJICTEILCTBYET 00 YIOBIETBOPUTEIBHBIX 3HAHMAX OOYYAIOIIErocs M O €ro
OTPaHUYEHHOM YMEHHHU pemarh NnpodecCHOHAIbHBIE 3aaud, COOTBETCTBYIOIIUE €ro Oymymiei
kB ukanuu — 3 6aymia (ya0BIETBOPUTEIHHO);

4. Menee 50 % OTBETOB MMEIOT pELIEHMs] C INpaBWIbHBIM OTBeTOM. WX conepikanue
CBHJICTEIBCTBYET O Cla0bIX 3HAaHWAX OOydJalomerocs M O €ero HE YMEHHH pelarb
npodeccuoHanbHbIC 3a/1a49u — 2 Oayia (HeyIOBICTBOPUTEIIBLHO).



