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1. MEPEYEHb KOMITETEHLIUA C YKASAHUEM I9TAIIOB UX ®OPMUPOBAHUSI
B ITPOHECCE OCBOEHUS ObPA3OBATEJIbHOU ITPOI'PAMMUbI

B pesynbrare ocBoenust OIIOII no nanpasnenuto noarotosku 35.03.07 TexHonorus
IIPOM3BOACTBA U NepepabOTKHU CEIbCKOX03SHCTBEHHON NMPOTYKIINH, 00YJaIOIIUICS TOJDKeH
OBJIAJICTh CIICTYIOMIMMH pe3yabTaTaMi 00ydeHus 1o aucuuIuimae «Ouzukay:

Tabmuna 1.1 — TpeGoBanus K pe3ysibTaTaM OCBOCHHS AUCIIUILUINHbI

Kona n HaumenoBanue

Kon n
A HHJIAKATOpa IepeueHb MIIaHUPYEMBIX PE3yJIbTATOB
HaVMCHOBaHUE
JOCTHKCHHS 00y4eHHUS [0 AUCLIUIINHE
KOMIETCHIIUU
KOMITETCHIIIH
3nameb: GyHIaMeHTAIbHBIC 3aKOHBI (PU3HKH,
B T.4. pU3HYECKHE OCHOBBI MEXaHHUKH,
MOJIEKYJIAPHON (HH3UKH U TEPMOIHMHAMHUKH,
9JIEKTPUYECTBA U MaTHETU3MA, ONTUKH,
aTOMHOI, sIepHOi QU3UKK
OIIK-1.1 Ymemp: JIeMOHCTPUPOBATD 3HAHUS

OIIK-1. Cnocobex
peliaTh TUIIOBbIE
3a1a4u
pohecCHOHAIBHON
JIeSATeIbHOCTH Ha
OCHOBE 3HaHUH
OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKuX U
€CTECTBEHHBIX HayK
C IPUMEHEHHEM
MH(POPMAIIMOHHBIX
TEXHOJIOTUH

Hcnone3yer 0CHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JUACUMILINH IS
pelIeHus CTaHAAPTHBIX
3aj7a4 B 00J1aCTH
MIPOU3BOJICTBA,
nepepaboTKu U
XpaHEHHS
CEIbCKOXO03SIMCTBEHHON
MIPOAYKIIUH

(yHIaMEHTaJIbHBIX 3aKOHOB (PU3HKH, B T.4U.
(hu3nUecKre OCHOBBI MEXaHHKU,
MOJIEKYJIIPHOH (PU3UKH ¥ TEPMOJANHAMUKH,
9JIEKTPUYECTBA U MATHETH3MA, ONTHKH,
aTOMHOI, IAepHON HHU3UKU IS PEIICHHS
CTaHJAPTHBIX 3a/1a4 B COOTBETCTBUU C
HAIpaBJIEHHOCTBIO NPO(eCCHOHANBHOM
JIeATENBHOCTH

Bnaoems: HaBbIKaMu 1eMOHCTPUPOBATH
(hyHIaMeHTaIbHbIE 3aKOHBI (PU3UKH, B T.4.
(hu3HUecCKHe OCHOBBI MEXaHHKH,
MOJIEKYJISIPHOM (DM3UKH M TEPMOANHAMUKH,
JIEKTPUYECTBA U MarHETH3Ma, ONTHKH,
ATOMHO, sIepHOit HU3NKK B
npoecCHOHANBHON NeITeTbHOCTH

2. OMIMCAHME MMOKA3ATEJIEN M KPUTEPUEB OLIEHUBAHUS KOMITETEHLIUA

HA PA3JIMYHBIX 3TAITAX UX ®OPMUPOBAHUSA, ONUCAHUE IIKAJI
OLHEHUBAHMUSA

Tabmuua 2.1 — Tlokasatenu ¥ KpUTEPUU OMNpEACICHHUs YPOBHsS C(HOPMHUPOBAHHOCTH

KOMIETEeHIUH (MHTerpupoBaHHas OLlEHKa YPOBHs C(hOPMUPOBAHHOCTH KOMIIETEHIIU)

Konn OueHka ypoBHs chOpMUPOBAHHOCTH
HauMeHoBaHue | IlnaHupyemble
HUHJMKATOpa €3yJIbTaThI HEy/IOBJIETBO OBJIETBO
P pesy. e A XOPpOIIO OTJIMYHO
JIOCTHIKCHUS o0ydeHHs PHUTEBHO PHUTEIBHO
KOMIICTCHIIUH
3namep: Yposens VYposenn VYposens | YpoBeHb
(yHIaMeHTanbHBI 3HAHUI 3HAHUI 3HAHUI 3HAHUIL
¢ 3aKoHBI GM3MKH, | GhyHmAMeHTan | GyHAaMeH | (yHIaMeH dyHaame
B T.4. hu3HUecKue BHBIX TaJIbHBIX TaJILHBIX
HTaJIBHBIX
OCHOBBI 3aKOHOB 3aKOHOB 3aKOHOB
(usnyeck
MEXaHHKH, (GU3MKY HIKE | MHHUMaNb |  (U3UKK
MOJIEKYJISIPHO#M MHUHUMAJTBHBI HO coorBerct | HX
¢uzuku u X TpeOOBaHUiA | TOMYCTHM BYyeT 3aKOHOB B
TEPMOJMHAMUKH, | HEOOXOANUMBI Bl JUIst nporpamMMm | oobeme
JNEKTPUUECTBA U X ISt perieHus e COOTBETCT
MarHeTHsMa, perieHust CTAHJAPTH | HOATOTOBK | oy
OIIK-1.1 OITHKHU, aTOMHOM, | CTAaHJApPTHBIX | BIX 3a/1a4, e, ———
siaepHON GU3MKK | 3a]a4, MMENH | AOIMYIIEHO | JOMYyLIEHO
Hcnonssyer MECTO MHOTO Heckombko | ©
OCHOBHBIE rpyObie HerpyObIX | HerpyObix | [IOAIOTOB
3aKOHEI OLIMOKH. ounooK. omunbok. | ke, 6e3
€CTECTBCHHOHA omGoxK.
YAHBIX Ymemo: IIpn IIponemon | Ilponemon | Ilponemo
AUCHMILTAH JleMOHCTpHpOBaTh | PCLCHAN CTPUPOBAH | CTPHUPOBAH | HCTPHPOB
JUISL PCIICHUS 3HAHUS CTaHJIAPTHBIX | HbIC HBIC BCE aHbI BCE
3a7a4 He OCHOBHBIE€ | OCHOBHBIE | OCHOBHBIE
CTaHIAPTHBIX | )y amenTaTbHED A
3a/a4 B MPOEMOHCTD | yMEHHUS YMEHHUS YMEHHUS
o6macTn X 3aKOHOB HPOBaHBI HCIONB30B | UCIIONB30B | HCIIONB30
DOH3BOACTEA u3mkw, B T.4. OCHOBHBIE ath aHus BaHMs
p ACTB2, | pusmueckue YMEHUS ¢dynnamen | pyngamer | pyHmame
nepepaboTki 1 | opyoppy UCIIONIB30BATh | TAJIbHBIE TaJILHBIX HTaJIbHBIX
XpaHCHHA MEXaHHKH, 3aKOHBI 3aKOHBI 3aKOHOB ¢usngeck
CENBCKOXO03AMC |\ 0o eKyTAPHOIH ¢buzuky, ¢usuku buzuku ux
TBEHHOI usiiu UMEJI MECTO | TIPU npu 3aKOHOB
POy KIHH rpyosle pelIeHnH | PElICHHH | pU
TEPMOJIMHAMHUKH,
OLINOKH. CTaHJIApPTH | CTAHAAPTH | PELICHUH
SJICKTpU1ICCTBA U BIX 3aJ1a4. | BIX 3a7a4 HecTaH/a
MarHeTu3ma, 3amgaHus HMEIH PTHBIX
OITHKHU, aTOMHOH, BBIMIOJIHEH | MECTO 3a/1ad.
saepHoit pusnku bl, HO HE B | HerpyOble | 3amaun
MIOJIHOM IIHOKU LICHBI
JUISL pELIeHUs OJIHO om0 perre
obObeme. oe3
CTaHIaPTHBIX
ap oundoK B
sajlad B MOJIHOM
COOTBETCTBUH C o0beMe

HAIPaBICHHOCTHIO
Ipo(eCcCHOHANBHO




W IeATeNbHOCTH
Bnaoemo: IIpu Hmeercs Nwmerorcs | IIponemo
HaBbIKAMHU pelieHnu MHHHMalb | 0a30Bble | HCTPHPOB
JIEMOHCTPUPOBATh | CTAHAAPTHBIX | HbI HAOOp | HaBBIKU aHbI
(hyHIaMeHTaIbHBI 3aja4 He HAaBBIKOB | NPHMMEHEH | HaBBIKH
€ 3aKOHBI (PU3UKHU, | MPOJEMOHCTpP | MPUMEHEH ust UCIIONB30
B T.4. QU3HYECKHE | HPOBAHHBIX ust ¢byHnamen BaHHS
OCHOBBI HaBbIKH dynnamen | TambHBIX | (byHAaMe
MEXaHHKH, HCIIONB30BaH | TalbHBIX 3aKOHOB | HTQJIbHBIX
MOJICKYJISIPHOI ust 3aKOHOB dusukn | dusmyeck
¢uzuku u ¢dbynnamenran | puznkn npu ux
TEPMOIMHAMHUKH, BHBIX JUISt pelIeHHH | 3aKOHOB
JNEKTPUUECTBA U ¢u3nyeckux | pemeHust | CTaHAAPTH pu
MarHeTu3ma, 3aKOHOB CTAaHJAPTH | BIX 3aJa4 C | PELIeHHN
OINTHKH, aTOMHOM, | MMEJM MECTO | BIX 33/lad. | HEKOTOpbI | HecTaHzaa
sIIepHOI QU3UKH rpyObie 3anaun MU PTHBIX
B ournoKu. pelleHbl C | HeoyeTaM | 3ajad.
pohecCHOHABHO HEKOTOPbI u 3amaun
i eATeNbHOCTH MU pelieHbl
HeZ04YeTaM 0e3
U. OmuOOoK 1
HEJZI0ueTo
B.

OnucaHue MKAJIbl OLLEHUBAHHS

1. OueHKa «HEYJOBIETBOPUTENIBHO» CTABUTCS CTYICHTY, HE OBJAJCBIICMY HHM OJHUM U3
9JIEMEHTOB KOMIIETCHIIUH, T.€. OOHApPY)KUBLIEMY CYLIECTBEHHbIC MPOOEIbI B 3HAHUH OCHOBHOT'O
MPOrpaMMHOTO MaTepuajla IO AUCLUUIUIMHE (IPAKTHKE), IOMYCTHUBIIEMY IPHHUUIHAIbHBIE
omuOKK NpH IPUMEHCHUN TEOPETHYECKUX 3HAHHI, KOTOpHIE HE IO3BOJIIOT €My NPOJOIKUTH
0o0yueHne WM NPHUCTYNUTh K HNPAKTHUECKON AESATENLHOCTH 0€3 IONOJHUTENbHON MOArOTOBKH
M0 JAHHOM JUCLMIIINHE.

2. OueHKa «yIOBICTBOPHTEIBHO» CTABHUTICS CTYJCHTY, OBJIAJEBIIEMY 3JIE€MCHTAMU
KOMIETEHIIUN «3HATb», T.€. NPOSBUBIIEMY 3HAHMS OCHOBHOTO NPOrPAMMHOIO MaTepHana Io
JUCHMIUIMHE (NIpakTHKE) B o0beMe, HEOOXOAMMOM JUIl MOCIENYIOIEro OOydeHus U
MPEICTOAIEH IPAKTUYECKOH JeATEeNbHOCTH, 3HAKOMOMY C OCHOBHOH pPEKOMEHJOBaHHOM
JIUTEpaTypOH, MAOMYCTUBLIEMY HETOYHOCTH B OTBETe Ha DK3aMEHe, HO B OCHOBHOM
obnanaromeMy He0OXOAUMBIMY 3HAHHSAMH JUL UX YCTPaHEHHS IIPH KOPPEKTUPOBKE CO CTOPOHBI
9K3aMEHATOpa.

3. OueHKa «XOpOLIO» CTaBHTCA CTYIACHTY, OBJAJEBIIEMY OJIEMEHTAMH KOMIIETEHLIUU
«3HATh» H «YMETb», IIPOSBHUBIIEMY IIOJHOE 3HAHHE IIPOrPaMMHOTO MaTepuaja MO IUCHHILINHE
(IpaKkTHKE), OCBOHMBLIEMY OCHOBHYIO PEKOMEHIOBAaHHYI JIHTEPaTypy, OOHAPYKUBILEMY
CTaOHMIBHBII XapaKTep 3HAHWI M YMEHUH U CIIOCOOHOMY K HX CAMOCTOSTEIBHOMY IIPUMCHEHHIO
1 OOHOBJIEHHIO B XOJI€ IOCIIEAYIOIEr0 00y4EHHs U IPAKTUYECKOH eATEIbHOCTH.

4. OneHKa «OTJIIMYHO» CTaBUTCSl CTYACHTY, OBJAJEBIIEMY DJIEMEHTAMH KOMIIETCHIIUH
«3HATb», «yMETb» M «BIAJCTh», INPOSBUBIICMY BCECTOPOHHHE M INIyOOKHE 3HAHHS
OPOrpaMMHOTO MaTepHala II0 JUCHMIUIMHE (IIPaKTUKE), OCBOHMBIIEMY OCHOBHYIO U
JIONIOJIHUTENBHYIO JINTEPATypy, OOHAPYXKUBILIEMY TBOPYECKHE CIIOCOOHOCTH B IOHHUMaHUH,
U3JI0KCHUH U IIPAKTUYECKOM HCIIOJIb30BAaHUH YCBOCHHBIX 3HAHHI.

5. OueHKa «3a4TEHO» COOTBETCTBYET KPUTEPUSIM OIEHOK OT  «OTIHYHO» [0
«YIIOBJIETBOPHUTEIHLHOY.
6. OreHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLICHKU «HEYIOBJICTBOPHTEIBHOY.

3. TUIIOBBIE KOHTPOJIBHBIE 3AJAHHMSA WJIM MHBIE MATEPHUAJIBI,
HEOBXOJUMBIE JJIs1 OLEHKA 3HAHHWiI, YMEHHWI, HABBIKOB U (WJIH)
ONBbITA JEATEJbHOCTH, XAPAKTEPU3YIOIUX DTAIlIbI ®OPMHUPOBAHMUSA
KOMIETEHIIMIA B IMPOLECCE OCBOEHUA OBPA3OBATEJBHOM
IMPOI'PAMMBI

Tabnuua 3.1 — TunoBble KOHTPOJIbHBIC 33JaHHs COOTHECEHHBIE C WHIMKATOPAMH TOCTHIKCHUS
KOMIIETEHIINI

WHnukatop TOCTHKECHUSI KOMIIETCHIINU Ne 3ananmii (BOrpocoB, OUIIETOB, TECTOB U TIp.)
JUISL OLICHKH PE3YJIbTaTOB O0YYCHHS 110
COOTHECEHHOMY WHIIMKATOPY TOCTHKCHUS
KOMIIETCHIIMU

OIIK-1.1 Ucnonp3yeT OCHOBHBIE 3aKOHBI Mexanuka: Bonpocsl — 6,9,12,21,25,26

€CTCCTBCHHOHAYYHBIX TUCUUIIINH IJIs1
Te[ZMOHI/IHaMI/IKa ¥ MOJICKYJISIpHAs (PU3HUKa:

Bonpocsl — 2-5,10,13,21

peLIeHHs CTAHAAPTHBIX 337124 B 00J1aCTH
MPOM3BOJCTBA, [IEPEPabOTKH U XPaHECHHUS

CEILCKOXO3AUCTBEHHON MTPOTYKIIMI DIeKTPOMATHETU3M: BOTPOCHL: BOMPOCH —

1,14,15,21,22

OneKTPOMAarHUTHbIC KOneGaHHsA U BOIHEL:
Borpocs! — 1,12

Onruka: Bonpocs! — 2,14,15,19

3.2. Bonpoch! 17151 CAMOKOHTPO.Is1 H MOATOTOBKH K IPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHKA (1 kypc, 2 cemecTp)

1. ®dusuka u ee CBA3b C APYTHMH CIIELUATBEHOCTSIMH.

2. Kunematuka, ee ocHOBHBIC TOHATHA. CpeHSAS M MT'HOBEHHAS! CKOPOCTH M YCKOPECHUSI.

3. HopmanbHoe M TaHreHUMAJIbHOE YCKOPEHHMS M ONHMCAaHUE C UX MOMOLIbIO JPYTrHe BUJBI
JIBHIKEHMSI.

4. BpamarensHoe IBWXXEGHHE. YTJOBas CKOPOCTh M YIJIOBOe YycKopeHHe. CBs3b MEXIY
JIMHEHHBIMH U yITIOBBIMU BEJINYMHAMHU.

5. Kwunemarunka tBepmoro Tena. /luHamuka nocrynarensHoro asrkeHns. Cuita. Macca.
6. 3axonsl HeproToHa.

7. 3amkHyTas MeXaHUYecKas cUcTeMa. 3aKOH COXPAHEHUs UMITyJIbCa.

8. llenTp macc.

9. JluHaMuKa BpalIaTeIbHOTO ABMXXECHUS. MOMEHT CHIIBI.

10. Mowment unepruu. Teopema Ll teitnepa.
11. MoMeHT uMmyibca.




12. OcHoBHOE ypaBHEHHME AMHAMHUKH BPAIIATEIbHOIO JBMKEHUS. 3aKOH COXPAHEHUS MOMEHTa
HMITyJIbCa.

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

14. Dueprus u pabora. PaGora mpu mocrynarenbHOM JBXeHHH. PaboTa mpu BpalaTeiabHOM
JIBIDKEHUH.

15. Kunernueckas sHeprus.

16. Teopema 0 KHHETHYECKOH YHEPTUU.

17. Teopema Kenura.

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

19. TorenuunanbHas sHeprust 1eHOPMHUPOBAHHOMN MPYKUHBI.

20. I'paBHTanMOHHAs TOTEHIUAIBHAS SHEPTHS.

21. 3akoH COXpaHEHHs] MEXaHUYECKOIl JHEPTHHU.

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

23. IocTynatel crneUUanbHOW TEOPUH  OTHOCHUTENbHOCTH. IIpeoOpasoBanus JlopeHua.
CrenctBus npeobpasoBanus JlopeHua.

24. DaeMeHTbI peIATUBUCTCKOM TUHAMUKU. B3auMocBs3b MeX Iy sHEprueil u Maccoil.

25. 3akoH BcemupHoro Tsarorenus. Bec. HeBecomocTs.

26. 3axonsl Keruiepa.

27. WckyccTBeHHbIe cyTHUKH 3emiu. Kocmuueckue ckopocTu.

28. PeaxTtuBHOE qBMKEHHUE. YpaBHEHHE Melepckoro.

29. 3agaun LlponkoBckoro.

30. AOCONIOTHO yrnpyroe U abCOJIOTHO HEYNIPYroe CTOJIKHOBEHHSI.

31. Cuna tpenus. Tpenue nokos. TpeHue ckonbxeHue

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

1. OcHoBbl MonekysipHOH dusuku. Atom. Temmeparypa.

2. Wpeanpuwlii ra3. 3axonsl boims-Mapuorra, Ieif-Jlioccaka, Ilapnsa. VYpaBHenue
Menneneesa — Knaneiipona.

OCHOBHbIE YPaBHEHUsI MOJIEKYJISIPHO-KHUHETUUECKON TEOPHH.

duznyeckuil cMbica TeMnepaTypsl. Uncno ABoraapo. 3akon JlansTona.

PaBHOMEpHOE pacnpesieneHue S3HEPTUH 110 CTENEHAM CBOOObI MOJIEKYII.

BHyTpeHHsIs SHEPIUsl CUCTEMBI.

IMponeccel nepeHoca: auddys3us, BHyTpeHHEe TPEHHE, TEIUIONPOBOIHOCTD.

. CrarucTnueckue 3aKoHbl. Pacrpesnenenue Monekyll N0 CKOPOCTSAM. 3aKOH pacrpelereHus
Makcsenna.

9. Hsmepenue ckopocreii mosiekyn. Oneit LlTepHa.

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

11. Bapomerpuueckas ¢popmyJa.

12. inuna cBobomHOro mpobdera momnekyn. Kosdduuuents: nuddy3uu, BHyTpEHHETO TPEHUS,
TETIONPOBOJHOCTH.

13. Tenno u pabora. 1 3aKOH TEPMOJMHAMHKH.

14. Pabora pacumpenus rasa.

15. Uzoxopuyeckwuii nporuecc. M3ob0apuueckuii mpouecc. Ypasuenue P. Maiiepa.

16. M3orepmuueckuii npouecc.

17. Anmabatuyeckuii nmpouecc. Ypasuenue [lyaccona.

18. Ilonutnueckue mporuecc.

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

20. KpyroBsle npoueccsl.

21. Huxn Kapuo. KII/] nukna Kapno.

22. JlBuraresb BHYTPEHHETro cropaHus. XoloauibHuKH. HarpepaTenbHble HACOCHL.

N v AW

23. 1l 3aKOH TEpPMOIUHAMUKH.

24. DHTpONHMS U TEPMOIMHAMUYECKAs BEPOSITHOCTb.

25. BbluMCIIEHUE SHTPONUH ATl PA3IMIHBIX TIPOLIECCOB.

26. PeanbHblii rassl.

27. Teopernueckue U30TEPMbI PEATBHOIO ra3a.

28. DKcnepUMeEHTallbHble HM30TepMbl peayibHOro rasa. IlepechblieHHBI map U meperperas
JKUJIKOCTb.

29. BHyTpeHHsS SHEPIHs PEaNbHOrO rasa.

30. Dddexr Txoyns-Tomcona. CxxmkeHue rasa.

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

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

2. HanpspkeHHOCTh 3JEKTPUYECKOro IO (TOYEHYHBIH 3apsill, IPOBOJHHK, OCCKOHEYHas
IUIOCKOCTB, cepa). [IpHHIMI CYepno3ULUH IEKTPHISCKHX HOJICH.

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

4. Pabota, coBepiiaemasi IpH NMEPEMELICHIH ICKTPHUECKOTO 3apsijia B 3JIEKTPOCTAaTHIECKOM
noje. IToreHnunan 31eKkTpocTaTH4ecKOro mnojs.

5. CBs3b MEX/y MOTEHIUAIOM U HAMPSKEHHOCTHIO. DKBUIIOTEHIIAJIbHBIC TOBEPXHOCTH.

6. VpeanbHbIe IPOBOJHHUKHY B AJIEKTPUUECKOM IT0JI€. DICKTPHUYECKAs 3aIINTA.

7. DOnexrpuyeckas eMKOCTh yeAMHEHHOro mpoBoaHuka. Kongencatopsl. Emkocth
KOHJICHCATOPOB.

8. DHeprust 3apsHKEHHOTO TPOBOAHMKA M 3HEPrus KOHJIeHcaropa. [LmoTHocTs 3SHeprum
NEKTPUUECKOTO MOJs.

9. JIMPneKTpuKH B JIEKTpHYecKkoM moje. [loispHble ¥ HENOJSIpHBIE AWAICKTPHKH.
[Monstpu3anust TUIIEKTPHKOB.

10. CBobonuble u cBsi3aHHbIe 3apsiabl. OTHOCHTENbHAS IHAJNIEKTPUYECKas MPOHHLIAEMOCTh U
JIUBJIEKTPUYECKast BOCHPUMMYHUBOCTD BEIIECTBA. DJICKTPETHI.

11. Cernerosnexkrpuku.  IIbe3oanekrpudeckuid  3pdexkr.  DHeprus  MNOIIPU30BAHHOTO
JIUDJIEKTPUKA.

12. DOnexrpuyeckuit Tok. Cuna Toka. I110THOCTB TOKA.

13. VYcnoBus cymecrBoBanus Toka. Ctoponnue cuibl. 3JIC ncToYHMKA TOKA.

14. O6o6menHsIi 3akoH OMa 1y ydacTka 1enu. 3akoH Oma a1 ydactka nenu. 3akon Oma s
3aMKHYTOH LIETH.

15. 3akon Oma B auddepeniuanpoii popme. 3akon xoyns-Jlenna. 3akon [Ixoyns-Jlena B
muddepeHnuanbHOI hopme.

16. Paspersnennsle uenu. IIpasuna Kupxroda.

17. KonrtakTHas pa3HOCTh oTeHIMan0B. Tepmoanektpuyeckue siBinenus. Tepmo DJIC.

18. 3akonsl anexrponusa Papanest. DneKkTpuuecKas IPOBOJUMOCTD KHUIKOCTEH.

19. DnexrpompoBonHocTs ra3zoB. HecamocTosiTenbHbI ra3oBbiil paspsa. CaMoCTOSTENbHBIN
ra30BbIi pa3psl.

20. MaruauTHOE none. JINHUKM MarHUTHOW MHIYKIWN.

21. 3akoH Ammepa.

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

23. MarauTHOe o€ PSIMOJIMHEITHOTO IIPOBOTHUKA C TOKOM, KPYrOBOTO TOKA, COJICHOHUIA.

24. Cuna B3auMOJEHCTBUS IBYX NPSMOIMHEHHBIX IPOBOJIHUKOB C TOKOM.

25. 3aKOH HOJHOTO TOKA.

26. Paborta, coBepiiiaemasi Ipu NepeMeIICHUH TPOBOAHUKA C TOKOM B MATHUTHOM IIOJIE.

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

28. Dodexr Xomna.

4. 3JJIEKTPOMATHETU3M. KOJIEBAHUS U BOJIHBI (2 kype, 1 cemectp).
1. DrnexTpoMarHUTHas WH]YKIHS.



ONeKTpUYECcKUil TOK B BUTKE, JBHXKYIIEMCS B OJJHOPOJHOM MarHUTHOM IIOJIE.

SIBNIeHHE CAMOUHYKIIUH.

TOK B LIENH NPH €€ 3aMbIKAHHU U Pa3MbIKAHHH.

Bsaunmuas unaykuus. Tpanchopmatop.

DHeprusi MarHUTHOTO T10JIS JIEKTPUYECKOT0 TOKA.

MarHuTHbIE MOMEHTHI 3JIEKTPOHOB M aTOMOB. ATOM B MarHUTHOM Tone. Teopema Jlapmopa.
JluamMarHeTHKy B OHOPOJHOM MarHUTHOM IOJIE.

. IlapamarseTuku B OJHOPOJHOM MarHUTHOM ITOJIE.

10. MarnuTHOe 1oJje B BELIECTBE.

11. deppomarHeTusm.

12. YpaBuenust Makcaenna.

13. I'apmoHun4eckue KonedaTeldbHbIC NBIKCHUE (yrpyras OpyXuHA, (U3UYECKHA MasTHHUK,
MaTeMaTU4eCKUil MasTHUK).

14. CrnoxeHne rapMOHHYECKUX KOJIEeOaHU, HANIPABJICHHBIX BIOJIb OJHON MPSIMOH.

15. CnoxeHre B3aMHO MEPIICHIUKYIISPHBIX KOJICOaHHH.

16. 3aryxaromue kojaebaHus.

17. BoiHyX/IeHHBIC KOJIeOaHUsI.

18. KonebaTenbHbIil KOHTYP.

19. Hesaryxaromue 31€KTpOMAarHuTHbIE KoeOaHusl.

20. 3aryxaromiue IeKTPOMarHuTHhIE KoJieOaHusI.

21. BbIHYX/IEHHBIC 3JICKTPOMArHUTHBIC KOJIEOaHUs

22. BonHoBble npoueccel B ympyroit cpexe. IlpononbHble n mnomepeunsie BosiHbL. CKOPOCTh
pacnupoCTpaHeHHUs! YIPYrux BOJH.

23. YpaBuenue Oeryiueil BonHbl. DHeprust BonHbl. JuddepeHunanbHoe ypaBHEHHE BOJIHOBOTO
JIBHIKCHHSI.

24. DnekTpoMarHuTHbBIE BOJIHBEL. HekoTophlie CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

25. W3nyuyeHue 31eKTPOMarHUTHBIX BOJH.

26. Ilkana 31eKTPOMAarHUTHBIX BOJIH.

DN LA W

5. OIITUKA.(2 xype, 2 cemecTp)

1. BousiHOBas U KBaHTOBAsi TEOPHsI CBETA.

2. 3axkoHbl OTpakeHUs M IpelomieHus cBera. 3akoH CHemnmyca. IlomHoe BHyTpeHHee
OTpa)keHUE CBETA.

l'eomerpuueckast onTHka.

Onruyeckue npubopsl: pepakToMeTp, BOJIOKOHHAs ONTHKA, CTEKIISIHHAS IIPU3Ma.

Tonkue nua3pl. MUKpOCKOI.

Unrepdepenuns cBeta. MuTepdepeHuns cBeTa U KOrepeHTHOCTb.

. CnocoObl HaOmoneHust uHTepdepeHuMH cBera: onblT HOHra, Ousepkana @penens,
ounpuszma Openens.

8. HHrepdepeHiys cBeTa B TOHKHX MJICHKAX.

9. Hntepdepomerpsl. [IpocBeTiICHHE ONTHKH.

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

11. Merox 30u @penens.

12. Jluppakunonnas pemerka. Judpakuus peHTTéHOBCKUX Tydeil.

13. TousTre o rojorpadum.

14. Tlonspu3zauus ceera. EcrecTBeHHBII 1 NONAPH30BaHHBIN cBET. 3aK0oH Maoca.

15. Tlonsipuzanyst mpu OTpaskeHUH U MpesoMiIeHnd. 3akoH bproctepa.

16. Ilomsipuzanust  mpu  JBOWHOM nydyenpenomiieHus.  VICKycCTBEHHOE — JBOMHOE
JIy4enpenoMIIeHHUE.

17. Bpauienue miockocTH nossipusanuu. EcrecTBeHHOE BpallieHHe.

18. ucnepcus cBera. HopmanpHast 1 aHOMaJIbHAs TUCTIEPCHUH.

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

No v AW

20. Paccesnue ceta. 3akoH Panes.
21. Cxkopoctsb cBeta. OnbiT @u3zo. OnbiT MaiikenabcoHa.

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

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

2. ®opwmyna Panes-/Ixunca. @opmyna Buna. ['unoresa ceetoBbix kBanToB. @opmyia [lnanka.
3. ®otoaddext. OcHoBHBIE 3aKOHBI poTo3dPekTa. YpaBHeHHe DitHIITeiiHA. POTORIEMEHTHI U
1X IPUMEHEHHE.

4. HWwmnynec ¢orona. [aBnenue ceera. dpdexr Komnrona. Onbit bore.

5. Cnextpsl aTOMOB BozopoJa. JlnHeiuarsie, monocarsle, CIJIOMIHbIE CIIEKTPHL.

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

7. KopnyckynspHo-BonHOBass ~ mpupojga  cBeta.  KopIycKyssipHO-BOJIHOBas — IpHUpoja
MarepuanbHbIX yacTull. Bonnsl ne bpoiins. [nuna BonHsl ae bpoiins.

8. VYpasuenue Llpenunrepa. CTaTUCTHUECKOE TOJIKOBAaHUE BOJH Ae bpoins.

9. CootHouieHue HeomnpeaeneHHocrei ['eifsenOepra.

10. MukpouacTuiia B  OAZHOMEpPHOW MOTeHUMAIbHOW sime. KBaHTOBaHume  dHEpruu
MUKpPOYaCTHIIBI.

11. Artom Bogopoaa. KBantoBsie uncna no teopuu Illpeaunrepa.

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

13. OnucaHne COCTOSHUSI aTOMOB C IOMOIIBIO KBAaHTOBBIX uucen. Ilepmopmdeckas cucrema
3JIeMeHTOB MeHieeena.

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

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

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

17. 3anonHeHue 30HHBIX YPOBHEH B METaJUIaX, MOJYMPOBOAHUKAX U JUIJIEKTPUKAX MIPU Pa3HbIX
TeMIIepaTypax.

18. KoHTtakTHast pa3HOCTh MOTEHIIMAJIOB. Y CIIEXH COBPEMEHHOM MOIYIPOBOIHIUKOBOI TEXHUKHU.
19. IlonsiTne o cOOCTBEHHON M IPUMECHOM MPOBOIUMOCTH MOIYIIPOBOTHUKOB.

20. CocraB u cTpoeHHME aTOMHOro sapa. HykimoHsl, 3apsn, pasMep M Macca aTOMHOTO spa.
MaccoBoe u 3apsigoBoe uucina. [Ipupoaa saepHbix cui. Jedekt Macchl u SHeprust CBsI3H sep.
21. PagnoaktuBHOCT. BuIbl pamuoakTuBHOrO pacmana u W3inydeHHd (a—, f—,y — MI3MEHEHUS
aToMHOTO s1pa). [TocTostHAAs 1 epuox moxypacnaja.

22. SlnepHble peakuMH MU 3aKOHBI coxpaHeHus. Peakuus nenenus siapa. Llenmnas peaxuus
nenenus. [loHsTHE O IIEpHOIT SHEPTETHKE.

23. Peaxums cuHTe3a aTOMHbIX siziep. [IpoGiiema ympaBiseMbIX TEPMOSICPHBIX PEAKIHA.

24. DneMeHTapHbIE YaCTHIBI U UX KiacCu(UKALHUS.

3.3. BapuaHTsl 32124 1151 HHAUBUAYAJIBHOIO 32/IaHUSI U CAMOCTOSITEILHOM PadoThI

1. MEXAHUKA (1 kypc, 2 cemecTp)

1. 3aBHCHMOCTH MpOMIEHHOTO TENOM IIyTH S OT BpeMeHH t Jaérci ypaBHEHHEM
S=A+Bt+Cr*, tne A=3m, B=2m/c u C=1m/c’ . Haiitu cpeanee yckopeHue Tena 3a
HEPBYIO, BTOPYIO, TPETHIO CEKYH/IBI €T0 JIBHKCHHS.



10.

11.

12.

13.

Kamenp OporieH B ropu3oHTalibHOM HampasieHud. Yepes 0,5 ¢ mocie Havana JBIKCHUS
YHCIIEHHOE 3HaYeHNEe CKOPOCTU KaMHA cTano B 1,5 pasza Ooblie ero Ha4anbHON CKOPOCTH.
Haiitn HauaneHyto ckopocTh KaMHsl. CONPOTHBIICHUE BO3/lyXa HE YYUTHIBATb.

Haiitn panuyc Bpamaromero koseca, €ClIM HW3BECTHO, YTO JIMHEWHAs CKOPOCTh V; TOUYKH
nexamei Ha oboze, B 2,5 pasa Oorblie IMHEHHOH CKOPOCTH V> TOUKH, JIeKaleH Ha 5 cM
OJIrKe K ocH KoJteca.

Komneco pamrycom R =0.1M Bpamaercst Tak, 9To 3aBUCHMOCTh yIJIa IIOBOPOTA pajiyca OT
BpeMeHH JaeTcs ypaBHeHneM @ = A+ Bt+Cr, rae B=2pan/c u C=1pan/c’ Jlns Touek,
Jexalux Ha o00one Kojeca, HaWTH uepe3 2¢ IOCIe Hayana JBIXKEHHS CIEyloline
BEIMYMHBL: |)yrIOBYI0O CKOPOCTb, 2) JIMHEHHYIO CKOpPOCTh, 3) YIJIOBOE yCKOopeHue, 4)
TaHTeHIMAJILHOE YCKOPEHNUE, 5) HOPMaIbHOE YCKOPEHHE.

Teno maccoii 0,5 Kr IBHXKETCS MPSIMOJIMHEHHO, IPUYEM 3aBUCHUMOCTb MPOHICHHOTO TEIOM
nyrH S oT Bpemeny ¢ naéres ypasuenuem S = A—Bt+CiP =D, rae C=5m/c> u D=1
m/c’. Haiftu BEJIMYMHY CUJIBL, ACUCTBYIONIEH Ha TEJIO B KOHIIE IEPBOM CEKyH/Ibl JBU>KEHUSL.
Teno Becom 49 H ynapsiercst 0 HenmoABWKHOE Teno Maccoi 25 kr. Kunernueckast sHeprust
CHCTEMBI 3THX JBYX TEJI HEMOCPEICTBEHHO Iocie ynapa craia paBHa 5/[x. Cumras ynap
LEHTPAIBHBIM U HEYIPYTHM, HAUTH KMHETHYECKYIO SHEPTHIO IIEPBOTO Tela A0 yaapa.
Haiitu paboTy, KOTOpPYK HaJ0 COBEpIINTh, YTOOBI CKaTh NpyxuHy Ha 20 cM, eciu
M3BECTHO, YTO CWJIAa INIPOIOPIHOHATbHA Aedopmanuu U mox neiicteueM cuisl B 29,4H
IIpY>KHHA CKMMaeTcs Ha 1cM.

Haiiti 3aBUCHMOCTh YCKOPEHHSI CHJIBI TSDKECTH OT BBICOTHI HaJ MMOBEpXHOCThIO 3emiu. Ha
KaKOH BBICOTE YCKOPEHHE CHIIBI TSDKECTH COCTaBIsIET 25% OT YyCKOPEHHMs CHIIBI TSDKECTH Ha
TIOBEPXHOCTHU 3eMIIU.

Ha Gapabau paguycom R=0,5M HaMmoTaH mIHYp, K KOHIY KOTOpOTro npuBsi3an rpy3 P= 98 H.
Haiitn MomeHT mHeprmn GapabaHa, €CIIM W3BECTHO, YTO IPY3 OMYCKAETCS C YCKOPEHHEM
a=2,04 wm/c’.

Menuslit map paguycom R =10 cM Bpamaercs co CKOPOCTbIO, COOTBETCTBYIOIIEH v =2 06/c,
BOKPYI OCH, Hpoxojsiieid yepe3 ero ueHtp. Kakyro paboTy Hajmo COBEpLIMTb, YTOOBI
YBEIMYUTH YIIIOBYIO CKOPOCTh BPAILICHU I1apa BABOE?

MaxoBoe KOJIeco HauMHAeT BPALIATHCS C HOCTOAHHBIM YIIOBBIM yekopenueM & = 0.5 pan/c?
u yepes f, =15c mocne Havana JABUIKEHHS NPUOOPETAET MOMEHT KOIMYECTBA JBUKCHUS,
paBHeii L =73.5kr mMY/c. HaliTH KHHETHYCCKYIO SHEPIMIO KOJleca depes t, =20c mociue
HayaJia BpaleHus.

ORHOPOIHBIN CTEPKEHb COBEPILIACT Majiblie KoyeOaHHsl B BEPTHKAJIBHOW IIOCKOCTH OKOJIO
TOPH30HTAIBHON OCH, IIPOXOJIIeH depe3 ero BepxHuil konen. JnuHa crepsxusa ¢ =0.5M.
Haiitu nepuoz koneOaHus CTEPIKHSI.

OO6py4 auamerpom 56,5 c¢M BHCHT Ha TBO3[e, BOMTOM B CTEHY, W COBEpIIACT Malibie
KoJieOaHMs B INTOCKOCTH MapauiebHol cteHe. Haiiti nepron 3Tux xone6aHui.

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

L.

2.
3.

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

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

Haiitu uucno monekyn Bogopoaa B lecm”, ecnu gasnenue paBHO 200MM PT.CT., a CpeqHssS
KBaJpaTH4Hasi CKOPOCTb €r0 MOJIEKYJI P JaHHBIX yCIOBHAX paBHa 2400 m/c.

Yemy paBHa SHEPrHs TCIUIOBOro ABmkeHms 20 T Kuciopona npu Temmeparype 10°C? Kaxas
4acTh 3TOH PHEPTUM NPUXOIUTCSA HA JONMIO MOCTYNATEIbHOIO JBIKCHHS U Kakas 4acTh Ha
JIOJIIO BPAILATENILHOTO?

HeoGxomumo cxatb 107 BO31yXa 10 o0béma B 2- 107M’. Kak BBIrOJHEE €ro CHRUMATE:
a7nabaTHYeCKu WM U30TEPMUYECKH?

WneanbHas TteruoBas MamuHa paboraer no uukiny Kapno. Ilpu stom 80% Temua,
[OJy4aeMOro OT HarpeBaTens, nepefaércs XonoAwnbHUKY. KomuyecTBo —Teruia,
MOJIy4aeMoro OT HarpepaTens, paBHo 1,5 kxan. Haitrm: 1) KILJ. unwukna, 2) paGoty,
COBEPILIECHHYIO IPH MOJIHOM LIHKJIE.

WneanpHas xonmoquibHas MalllMHa, paboTaromias mo obparHomy numkiny Kapro, nepenaer
TENJO0 OT XOJIOAMJIPHHMKA C BOJOH IpH TemIeparype 0°c KHUISATWIBHUKY C BOJOW IIpH
TeMHepaTypeIOOOC. Kakoe xoiuyecTBO BOJbI HY)KHO 3aMOPO3HUTh B XOJIOJAMIbHUKE, YTOOBI
IIPEBPATHUTH B Mapl Kr BOJbI B KUIISATWIBHUKE?

HaiitTu u3MeHeHusi SHTPONMHU NpH mepexoae 8 T kuciopoga oT obvéma B 10 1m mpum
TeMIiepaType 80° C x 00bémy B 40 11 ipu Temneparype 300°C.

Haiitn m3MeHeHus 3HTPONNH IpU M300apudeckoM pacmupenuu 8 r rexus ot V=10 1 no
o0béMa V=25 1.

. Kakyo TeMIepaTypy HMEIOT 3,5T KHCIIOPO/Ia, 3aHHMAIOIIEro 00b&M 90 cM® NpH 1aBIeHNH B

28 at™.? I'a3 paccMaTpuBaTh Kak 1) uieanbHblid, 2) pealbHblil.

3. QJIEKTPUYECTBO (2 kypc, 1 cemecTp)

1.

2.

Bo ckoibko pa3 cuiia HBIOTOHOBCKOTO MPHUTSDKCHHS MEXIY ABYMsI MPOTOHAMH MEHBILE
CHJIBI MX KYJIOHOBCKOTO OTTaJKHBaHHs? 3apsi/i MPOTOHA YUCIICHHO PaBEH 3apsiy JIEKTPOHa.
JIBa OIMHAKOBBIX METAUIMYECKUX 3apsDKEHHBIX mIapuka BecoM 1,96 H xaxnpiii Haxomutes
Ha HEKOTOPOM PACCTOSIHUM APYT OT Apyra. HalTu 3apsi mapuKoB, eCiid U3BECTHO, YTO Ha
9TOM PACCTOSHHUU UX JJIEKTPOCTATHYECKAsi SHEPTHsi B MHJUIMOH pa3 OOJbIlle MX B3aUMHOM
IpaBUTAllMOHHOMN SHEPTHH.

PaccTosnue Mmexay OByMs TOYEUHBIMU 3apslaMHu ¢, =7.5-10°Kn u q, =-14.7-10°Kn

paBHO 5 cM. HaiiTm HanpspKEHHOCTH JIEKTPUYECKOTO IO B TOYKE, HAXOJIMIICHCs Ha
PacCTOSHHUU 3 CM OT IOJIOXKUTEIILHOTO 3apsifia U 4 CM OT OTPULIATENIBHOTO 3apsa.
OnpenenuTh HAMPSKEHHOCTh OIEKTPUYECKOTOo ToNs Ha paccrosaum 2-10° cm or
OJTHOBAJICHTHOTO MOHA. 3apsi]] NOHA CYNTATh TOYCUHBIM.

B 110cKOM TOpPH30HTAIBFHO PacloiOXEHHOM KOHIEHCATOPE 3apsDKEHHAs KalellbKa PTYTH
HaXOJUTCSl B PaBHOBECHH IIPH HANPSDKEHHOCTH 3JeKTpudeckoro nois £ =600 B/cM. 3apsan
karu pasen 8-107"° Kit. Haiftu panuyc karuiu.

Ha xakoe paccTossHuE MOTYT COIM3HUTBCS JBa 3JIEKTPOHA, €CIM OHM JBIDKYTCS HABCTpEUY
JIpYT APYTY C OTHOCHTEIBHOI CKOPOCTHIO, paBHON 10° cM/cex?

Kakas cosepiiaeTcs paboTa NpH MepeHeceHMH TodeuHoro 3apsga B 2-10°Km wu3
OECKOHEYHOCTH B TOUKY, HaXOJAIIYIOCS Ha PAcCTOSIHMM | CM OT MOBEPXHOCTH MLIapa
paauycoM 1 cM ¢ TTOBEpXHOCTHOH MIOTHOCTHIO 3apsaa o =107 Ki/em™?

DIEKTPOH BJICTACT B IUIOCKUI TOPH30HTANIBHBIA KOHAECHCATOP MapauIeIbHO €ro INIaCTHHAM
CO CKOPOCTBIO 1),(:107 m/cek. Hanpsokennocts monst B konzaencarope £ =100 B/cm, anuna
KOHJIeHcaTopa =5 cM. HaliTi BeNIMUMHY M HalpaBJICHHE CKOPOCTH 3JIEKTPOHA IIPU BBLIETE
€ro U3 KOH/ICHCATOopA.

Haiitn emxocts 3emHoro mapa. Pamuyc 3emuoro mapa mpuuste paBHeM 6400 kM. Ha
CKOJIBKO M3MEHHUTCSl MHOTEHLHal 3€MHOIo IIapa, €ClIM €My COOOIIUTh KOJIMYECTBO
9MeKTpHYecTBa, paBHoe 1 Kn?

. Karymka u3 wmennoif mnposomoku wumeer comporuBieHne R=10.80mM. Bec MenHoii

npoBosioku paBed P =33.4 H. Ckonbko METPOB MNPOBOJIOKH W Kakoro aumamerpa d
HaMOTAHO Ha KaTymike?

. OO6MOTKa KaTyIIKU U3 MEIHOH IPOBOJIOKU IpH Temieparype 14 °C mmeer COIPOTUBIICHHE

10 Owm. Ilocne mpomyckaHHs TOKa CONMPOTHBIEHHE OOMOTKM crtano paBHO 12,2 Om. [lo
KaKo# TeMmeparypsl Harpenack ooMoTka? TemmepaTypHblii K03)(UIMEHT CONPOTUBICHUS

Mepu pasen 4.15-107 rpag’.



12.

13.

14.

15.

16.

17.

Onement D./1.C. B 2 B umeeT BHyTpeHHee compotusierue 0,5 Om. Onpenenuts nagaeHue
[OTEHIMAla BHYTpPU O3JeMeHTa npu cuie Toka B uenu 0,25 A. Haiitu BHemnee
COIPOTHBIICHUE LIETIH TIPU ITUX YCIOBHSAX.

DeMeHT 3aMbIKalOT CHadaua Ha BHeIIHee comportusieHne Ri=2 Owm, a 3aTeM Ha BHelIHee
conporusienue R,=0,5 Om. Haiitn O./1.C. anemeHTa U €ro BHYTPEHHEE COIPOTHBIICHHUE,
€CIIM U3BECTHO, YTO B KaXKIOM M3 3THX CIIy4aeB, MOLIHOCTb, BblE/IseMas BO BHEIIHEH LeMH,
OMHAaKOBa U paBHa 2,54 Br.

OnexTpuyeckuil yailHUK uMeer aBe oOMoTku. Ilpu BKIIIOUEHHM OXHOM M3 HHMX BOja B
YyaifHUKe 3aKUIUT 4Yepe3 15 MUH, Ipu BKIIOYEHHH Apyroil — yepe3 30 MuH. Yepes3 CKOJIBKO
BpPEMEHHM 3aKHITUT BOJa B YalHHKE, €CIIH BKIKOYUTH 00e 00MOTKH: 1) mociemoBarensHo, 2)
napasiensHo?

Kakoe KonuuecTBO 2IeKTPHYECKOil SJHEpruy Halo M3pacX0a0BaTh, YTOOBI IPH JIEKTPOIIH3E
pacteopa AgNO, Beinenunock 500 mr cepeGpa? PasHoCTh NOTEHIMANIOB Ha B3IEKTPOAAX
paBHa 4 B.

[Inomange KakA0ro IeKTpoJa HOHU3ALMOHHON KaMepsl 100cMm® paccTosiHue MeXy HUMHU
6,2 cM. Haiiti TOk HacblleHHs! B TaKOI KaMepe, eCliM U3BECTHO, YTO HOHU3ATOp 00pa3yeT B
1 cm® execexynaHo 10° HOHOB KaXI0ro 3HaKa. MIOHBI CUMTATD OJHOBAICHTHBIMH.
[Morenuunan nonusaunu atoma renus 24,5 B. Haiiti paboTy nonusauuu.

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

1.

2.

10.

Haiit HanpspkeHHOCTh MAarHHTHOTO TIOJIL B TOYKE, OTCTOsIIEH HA 2 CM OT OECKOHEYHO
JUTHHHOTO MIPOBOJIHHUKA, IO KOTOPOMY T€UYET TOK B 5 A.

Haiitn HanpspkeHHOCTh MAarHUTHOTO IOJSI B IEHTPE KPYrOBOTO IIPOBOJIOYHOTO BHTKA
paauycom 1 cM, o KOTOpoMy TedeT Tok | A.

JIBa npsAMONMHEHWHBIX JUIMHHBIX IIPOBOJHHUKA PACIIOJIOKEHBI IapajljIebHO HAa PAcCTOSHUU
10 cm apyr ot apyra. Ilo nmpoBogHMkam TeKyT TOku I, =1, =5A4B NpOTHBONOJIOKHBIX

HampapieHUsAX. HaliTm BenWuyMHy M HampaBJIeHHE HANPSHKEHHOCTH MAarHUTHOTO IIONS B
TOYKE, HaXOJAIIeHCst Ha pacCTOSTHUM 10 CM OT Ka)KZ0T0 IIPOBOIHHKA.

W3 mpoBonoku umHOIO | M cienana kBaaparHas pamka. 1o 9Toif pamke TeyeT TOK CHIIOHN
10 A. HaiiTn HanpspKeHHOCTh MAarHUTHOTO HOJIS B LIEHTPE PAMKH.

OOMOTKa KaTyIIKK clejlaHa 13 MpoBosioku anametpoM 0,8 MM. BUTKH MUIIOTHO mpuieraroT
npyr K apyry. Cunras KaTyLKy AOCTaTOYHO JJIMHHOW, HAHTH HANpPS)KEHHOCTh MarHUTHOTO
I10JIsL BHYTPH KaTYIIKHU TIPH CHJIe TOKa B 1 A.

B ogHOpOIHOM MarHWTHOM I0JIE, HANIPSDKEHHOCTH KoToporo 1000 3, momemnieHa kBagpaTHast
pamka. Ee IIOCKOCTh COCTABIAET ¢ HANPABIEHHEM MarHHTHOro mois yrox 45°. Cropoma
pamku 4 cM. OnpesennTs MarHUTHBIH IIOTOK, IPOHN3BIBAIOIIUHA PAMKY.

Mexay HonocaMH dJIEKTPOMArHUTa CO3JAeTCsl OJHOPOIHOE MArHUTHOE II0JIe, MHIYKIMS
kotoporo pasHa 0,1Tn. Ilo nmpoBony mnmuOIO B 70 CM, IOMENMIEHHOMY HEPIIEHANUKYISIPHO
CHJIOBBIM JIMHUSM, TeueT TOK cuioi 70 A. Haiitu cuity, JeficTBYIOIIYIO Ha TIPOBOJ,.

Haiitn xuHETHYECKYIO S9HEPTHIO MIPOTOHA, JBIDKYIETOCS 110 Ayre OKPYKHOCTH pagmycom 60
CM B MarHMTHOM I10JI€, HHAYKIUs KoToporo pasHa 1 Ti.

B opHOpomHOM MarHMTHOM Iojie, MHAYKIUS kotoporo pasHa 0,1 Ti, paBHOMEpHO
Bpamiaercs Karyumika, coctosimias u3 100 ButkoB nposonoku. Katymika memaer 5 o6/cek.
[Tnomans nonepeyHoro ceuenns karymku 100 em?. Ocb BpalleHNUs NEePIEHANKYIIPHA OCH
KaTyIIKA U HalpaBJIeHHIO MarHUTHOrO nois. Haiitu makcumaneayto 3.J1.C. HHAyKIMH BO
BpalIaoIeics KaTyIke.

Uepes KaTymIKy, HHIYKTUBHOCTh KoTopoil paBHa 0,021 I'H, TedeT TOK, M3MEHSIOIUIICA CO
BpeMeHeM no 3akoHy [=Isinwt, tne [I,=54, w=27/T mn T=0,02c. Haiitn
3aBUCHMOCTH OT BpeMeHu: 1) O.J1.C. caMOMHIYKIINH, BOSHUKAIOLICH B KaTyIIKe, 2) S3HEPTuu
MarHUTHOT'O MOJISL KATYILIKH.

11.

12.

13.

18.

20.

Hanwucars ypaBHEeHHE rapMOHHYECKOTO KOJIEOATETBHOrO JABHKCHHS C aMIUTUTYI0H B 5 cM,
ecmn B | MuH cosepmaercs 150 konmebammii n HauanbHas (asa xoneOammii pasma 45°.
Haueptuts rpaduk 3TOro IBHKEHUSL.

Hamucare ypaBHeHHE TrapMOHMYECKOTO KOJIE0ATeNbHOrO JABMKEHHS, €CIIM MaKCHMalbHOe
yckopeHue Touku 49,3 em/c?, repuoj KojaeOaHuil 2 ¢ U CMENICHNEe TOYKU OT ITOJIOKEHHS
paBHOBECHS B HAYaJbHBI MOMEHT BPEMEHH 25 MM.

K npyxuHe mnojBemeHa uyaiika BECOB C TMpsAMH. [Ipm 5TOM mnepuon BepTHKAIbHBIX
konebanuit paser 0,5 c. Ilocme Toro kak Ha 4YalllKy BECOB IOJOXKHJIM €lie J0OaBOUHbIE
THPH, MEPHOJ BEPTHUKAIbHBIX KojebaHuii cranm paBeH 0,6 c¢. Ha ckombko yUIMHHIIACH
MIpY>KHHA OT MpUOaBiIeHHs 3TOro 100aBOYHOrO rpy3a’?

. Touxka Y4aCTBYET OJAHOBPEMCEHHO B [BYX B3aHMHO-IICPICHANUKYIISIPHBIX KOJICOaHUSIX

x=2sinwt u y=2cos @t. HaliTu TpaeKTOpUIO IBMKCHUSI TOUKH.

. Haiitn pasHocts (a3 konebaHuil JBYX TOYEK, JEKALUIMX Ha JIyde M OTCTOSIIUX Ha

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

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

HHAYKTUBHOCTH KOTOpoi paBHa 2-107 7. Ha kakylo AJMHY BOJHBI HACTPOEH KOHTYp?
ComnpoTHBIEHHEM KOHTYpa MpeHedpeys.

. Karymka, wunayktuBHocTs KOTOpoH L =3:10°TH, mOpUCOENMHEHA K  IUIOCKOMY

KOHJICHCATOpy C IIOmanbio miactud S =100cM? u paccTosHie Mexay HEMH d = 0,1 MM.
Uemy paBHa [AUDIEKTPUYECKas IPOHULAEMOCTb CPEZbl, 3aIONHSIOIIEH IPOCTPAaHCTBO
MEX]1y IJIACTUHAMH, €CJIU KOHTYP PE30HUPYET Ha BOJIHY JIMHOH 750 M?

O6MoTka KaTymku coctouT u3 500 BHUTKOB MEJHOTO IMPOBOAA IUIOLIAIb MOMEPEYHOro
ceuenns B 1 mm’. Jlinna katymku 50 cm u ee auamerp 5 cm. Ilpu kakoil uyacrore
HEPEMEHHOr0 TOKA IIOJHOE CONPOTHBIEHHME JTOH KATYIIKH BIBOE OOJbllIe €¢ aKTHUBHOIO
CONPOTHUBJICHUS?

. KOHZ[CHCEITOp eMKOCThIO0 B 20 MKq) " peocCTaT, akKTUBHOC COIPOTUBJIIEHUE KOTOPOI'O PAaBHO

150 Owm, BKIIOUEHBI MOCIEAOBATENBHO B LT epeMeHHoro Toka yacroroi 50 I'm. Kakyro
4acTh HAMPSDKCHUSI, TPUI0KEHHOTO K 3TOW LIEIH, COCTABIISIET MajeHUe HampshKeHus: 1) Ha
KOHJICHCATope U 2) Ha peocrare?

B nens nmepemenHoro Toka HampspkeHHeM 220 B BkodeHBI mociaenoBaTenbHO eMKOCcTh C,
aKTUBHOE CONpOTUBIEeHWE R M MHAyKTMBHOCTh L. Halitn nazenue nanpskenus U, Ha

OMHYECKOM COMPOTHBIICHUH, €CIIH M3BECTHO, YTO MaJCHUE HAMPSDKEHHS HAa KOHACHCATOpE
U, =2U, v nasenne HanpsokeHus Ha MHAyKTUBHOCTH U, =3U,

5. OIITHUKA (2 xype, 2 cemecTp)

L.

I'opu3oHTaNbHBINA JIyd cBeTa MaJaeT Ha BEPTHKAIbHO PACIONOKEHHOE 3epKajlo. 3epKallo
MIOBOPAYMBACTCS HAa YroJll O OKOJO BEepTHKanbHOW ocu. Ha kakoil yrom moBepHETCS
OTpa)KeHHbIH J1y4?

JIyu cBera mamaer mox yriom 30° Ha IUTOCKOTIAPAJUIENIBHYI0 CTEKJISIHHYIO IUIACTHHKY U
BBIXOJIUT M3 Hee Mapaule]bHO MepBOHavYaIbHOMY jydy. Iloka3arens mpenoMieHHs cTekia
1,5. KakoBa TounuHa d IIaCTUHKH, €CIIU PACCTOSHUE MEXIy Jydamu paBHO 1,94 cm?

Jlyu cBera majgaer moj yriioM i Ha TeJo ¢ NokaszartesneM mpesomieHus n. Kak 10mKHbl ObITh
CBSI3aHBI MeXJy co0oi { M n, 4TOOBl OTPaKEHHBIH JIyd OBUI IEPIEHIUKYIAPEH K
IpeIoMIEHHOMY?

[lokazatens mnpenomieHuss crekina paseH 1,52. HaliTu mnpenensHble YIIBI IOJIHOTO
BHYTPEHHEIr0 OTpa)KeHMs Ul MOBEpXHOCTEH pasjena: 1) crekio — BO3AyX, 2) Boga —
BO3/YyX, 3) CTEKJIO — BOJIA.

IMoka3zarenu mpenoMIICHUsI HEKOTOPOTO COPTa CTEKJIA JUls KPacHOTO M (pUOIETOBOrO Jyuen
paBHBI cooTBeTcTBeHHO 1,51 u 1,53. Haiitu mnpenenbHble yribl MOJHOIO BHYTPEHHErO
OTPAXXCHUs TIPH MAACHNUH 3THX JIydeil Ha TPAHMILY CTEKIO-BO3/YX.



6. Panmycel KpHBU3HBI TIOBEPXHOCTEH [BOSKOBBINYKIOH NHH3BI paBHBl R, =R, =50cm.
[TokazaTens mpenomiieHHs] MaTepuana JHH3bI paBeH n=1,5. HaliTu omrtuueckyio cuiry
JIH3EI.

7. Jlunza ¢ QokycHbIM paccTosiHHEM 16 cM JaeT pe3koe H300pakeHHe MpeAMETa MPH ABYX
TIOJIOKEHHSIX, PAacCTOSHUE Mexay KoTopeiMu 60 cm. HaiiTu pacctosHme OoT mpeamera 10
JKpaHa.

8. Ilmocko-Beimykiast TMH3A ¢ paanycoM KpuBH3HBI 30 CM M mokaszareneM mpeinomieHus 1,5
JlaeT U300pakeHHE IpeaMeTa ¢ yBelIn4eHHeM, paBHbIM 2. Haiitu paccrosiHue mpeaMera u
n300pakeHHs OT JIMH3EI.

9. B onsite IOHra oreepcTus OCBELIAIMCh MOHOXPOMATHYECKHMM CBETOM JATHHOW BOJHBI
A=6-10"cM, paccTOsHAE MEXIy OTBEPCTHSIMH | MM M DAcCTOSHHE OT OTBEpPCTHH 0
skpaHa 3 M. HaliTi nono>xeHne Tpex NepBbIX CBETJIBIX MOJIOC.

10. B omsite ¢ 3epkanamu OpeHens pacCTOsIHUE MEXK/y MHUMBIMU H300paKCHUSIMH HCTOYHUKA
cBeta Obuto paBHO 0,5 MM, paccTosHHE 1O 3KpaHa 5 M. B 3eneHOM cBeTe MOMyYHIIHCH
nHTEp(EepEeHIINOHHBIE TIOJIOCHI HAa PAacCTOSHUM SMM JApYr OoT apyra. Haiitm JumiHy BOJHBI
3€JICHOTO CBETA.

11. Ha wmbutbHyto mieHkKy (n=1,33) mamaer Oenblii CBET IOX YIIOM 45°. IIpu kaxoit
HauMEHbBUICH TOJIMHE IUICHKH OTPaKCHHBIC Jy4d OYyAyT OKpAIIEHBI B JKENTHIH IBET (
A=6-10" cm)?

12. PaccrosiHue MeXy MATHIM M ABAJLATh MATHIM CBETJIBIMH KOJbIIaMu HploTOHA paBHO 9 MM.
Pagmyc kpuBmM3HBI auH3BI 15 M. HailiTu [UIMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETa,
aJIal0Iero HOPMaIbHO Ha ycTaHOBKY. HaOumoieHne poBOUTCS B OTPAKEHHOM CBETE.

13. BBIYUCIUTD pagnychl HEPBBIX MATH 30H PpeHensi, eciu pacCTOsSHIE OT HCTOYHUKA CBETA JI0
BOJIHOBOH ITOBEPXHOCTH paBHO | M, pacCTOSIHHE OT BOJHOBOI ITOBEPXHOCTH 1O TOYKH
HaOJIOICHUS TaKKe paBHO I MU A =5- 107 m.

14. Ha menb IMPHHON 2 MKM NafaeT HOPMAJIBHO MapajIeIbHbIH My40K MOHOXPOMAaTHYECKOTO
ceera ¢ JumHOM BosmHBI A =5890A4. Haiiti yrisl, B HanpaBJ€HHH KOTOPHIX OymyT
HaOJII0JaThCsl MUHUMYMBI CBETA.

15. Ha mens magaer HOPMaJIbHO MapajuICIbHBIM My4OK MOHOXPOMATHYECKOTO CBETA C UTMHOU
Boaubl A. IllupuHa menu paBHa 6A. IToxm kakum yriiom OyaeT HaONIOAATBCS TPETHI
IU(PaKIIMOHHBIII MUHUMYM CBeTa?

16. Yemy paBHa nocTOsIHHAs AU(PPAKIMOHHON PEIICTKHU, €CIIN 3Ta PENIETKa MOXKET Pa3peIInTh B
IICPBOM IIOPsAKE JIMHUY creKkTpa Kamust A =40444° u A = 4047 A°? lllupuna pemerku 3 cM.

17. Onpenenuth yroia IONHOW MOJSAPU3aLUKM IPU OTPAXEHHU CBETa OT CTEKJA, MOKa3aTelb
TIpeoMJIeHHsI KOTOpOro paseH 1,57.

18. IlpenenbHBII yron MOJIHOTO BHYTPEHHErO OTPAaXKEHUS Ul HEKOTOPOTO BEIIECTBA PaBCH
45°, UeMmy paBeH Ui 9TOTO BEIECTBA yrojl MOJHON MOJSIpU3aiu?

19. Yemy paBeH mokasaTelb NPENIOMIICHHS CTEKJa, €CAH HPHU OTPAKEHHH OT HEro CBeTa
OTPa)KCHHBIH J1yd OyJeT IOJIHOCTHIO MOJIIPU30BAH IIPH YIiIe IPEIOMIICHHS 30%

20. Yemy paBeH yroi Mexay TIJIaBHBIMH TJIOCKOCTSMH TOJSIPU3aTOpa M aHANIM3aTopa, €Cld
MHTEHCHBHOCTDh €CTECTBEHHOT'O CBETA, HMPOLICIIIETO 4epe3 MOJSIPH3aTOp M aHAINU3aTop,
YMEHbIIAeTcs B 4eThIpe pa3a? [lornomienneM cBera nmpeHeopeys.

6. OCHOBBI ATOMHO¥ U SIIEPHOM ®U3UKH (2 Kypc, 2 cemecTp)

1. MormHOCTh H3y4eHHs aOCOMOTHO YepHOro Teia paBHa 34 kBT. HaiiTu Temmepatypy 3Toro
TeJa, €CJIM U3BECTHO, YTO MMOBEPXHOCTH ero paBHa 0,6 M2,

2. Haiit, Kakoe KOJTM4ECTBO 3Hepruu ¢ 1 cM” ToBepXHOCTH B | C M3IydaeT aGCONIOTHO
YEepHOE TeNo, €CJIM W3BECTHO, 4YTO MAaKCHMajbHasi CIEKTpajbHas IUIOTHOCTh €ro
9HEPreTH4YeCKO CBETUMOCTH MPUXOJUTCS HA AJTUHY BOJIHBI B 4840 A,

3. Ha «xakyi0 [JIUMHY BOJHBI HPHUXOJUTCS MAaKCHUMyM CIEKTPAJbHOH  IUIOTHOCTH
SHEPreTUYECKON CBETMMOCTH a0COJIIOTHO YEPHOTO Tella, MMEIOIIET0 TEMIIEPATypPy, PaBHYIO
TEeMIIepaType Y4eI0OBEYeCKOoro Tena, T.e. ¢ =37 o

4. C kaxoif CKOPOCTBIO JOJDKEH ABUTATHCS IEKTPOH, YTOOBI €r0 KMHETHYEeCKast SHEeprus Oblia

paBHa 3Hepruu (OTOHA C UTMHOM BOJHBI A =52004"?
5. Kpacuas rpaumna dorosddexra ams Hekoroporo Meramia pasna 2750 A°. Uemy pasmo
MHHHMAJIbHOE 3HaueHHEe SHEePruu (OTOHA, BhI3bIBAOILIETO (POTOIPdEKT?

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

1. MEXAHUKA
1. Ompenenenye TMHEHHONH CKOPOCTH B MEXaHMYECKOM JIBYKEHHUH:

1) BexropHas BenmunHa, onpeaesieMas BTOPOH MPOU3BOAHOM paunyca — BEKTOpa ABIDKYLIEHCs

. dF
TOYKH 110 BDEMEHU: U =——r-.
dt
2) BekTopHas BenmuuHa, onpeaessieMas epBoil MPOU3BOAHOM pajiyca — BEKTOpa ABIIKYLIEeHCs
. dr
TOYKU I10 BpEMEHU: U = =
t

3) BekropHas Benn4nHa, onpeaesieMas IIepBoil poU3BOIHON yIiia IOBOPOTA Tejla 0 BPEMEHHU:
. do
=22
dt
4) BexTopHas BeIMUMHA, OTIpeiesisieMasi BTOPOH MPOM3BOJHOM yIila IIOBOPOTA TeJia 10 BPeMEeHH:
d’p
ar

£ =

5) Benuunna, ompenenseTcss MpOU3BEICHUEM YITIOBOH CKOPOCTH Ha PAAMyC OKPY)KHOCTH, IIO
KOTOpPOM TOUKA JIBIKETCS: U =®-R.

2. OmpeneneHue JUHEHHOTO YCKOPEHHS B MEXaHUUECKOM JBH)KCHHUH:

N N . _dv
1) BexTopHas BenuunHa, onpeaenseMast IepBoi IPOU3BOJHON CKOPOCTH MO BPEMEHU: d = R
t

dv
2) Benuuunna, xapakTepu3yoias ObICTPOTY M3MEHEHHUSI CKOPOCTHU 110 MOJYIIO: d = a
t
UZ
3) Benuuunna, xapakTepu3yomias ObICTPOTY H3MEHEHHUSI CKOPOCTH 110 HATPABJICHUIO: @ = R

4) BekTopHas BelIW4MHA, ONpenessseMast epBoi MPOU3BOAHOMN yIJIOBOW CKOPOCTH MO BPEMEHH:
do

g =
dt
5) BCKTOpHaX BEJINYUHA, ompeacisiemast BTOpOﬁ HpOHBBOZ[HOﬁ yriia noBOpoTa II0 BPEMEHU!
. d*§
&= L

dr



3. Kakas u3 (bOpMy.]'[ BbIpakacT HCpBLII\/'I 3akoH HeroToHa myst HWHEPUHAIBHBIX CUCTEM otcuera?

) F=ma; 2)F=-F; 3)F=G™ ™, 4 F=mg; 5 Eem Y F=0, 10
r i=0

U =cosnt
4. Kakasi 3aBHCHMOCTb BBIpaKaeT BTOPOii 3akoH HproToHa?

) F=ma; 2)F=-F,; 3)F=¢2; 4 F-mg, 5 Ecm F=0, Tt
Vd >

U =cosnt

5. Kakas 3aBUCHMOCTH IIOKa3bIBACT, YTO BCAKOC JIECTBUE TEN Apyr Ha JApyra UMECT XapakKTep

B3aUMOJIENCTBHS?
=~ _ = = m -m = ~ S -
1) F=ma; 2) F=-F; 3)F=G—52%;, 4 F=mg; 5) Ecm F =0, 70
r i=0
U =cosnt

6. Kakast u3 GopMyJIMpOBOK BBIPaXKAeT 3aKOH COXPAHEHHUs UMITYJIbCA:

1) Umnysnbc 3aMKHYTO cHCTEMBI HE U3MEHSIETCS] C TEeUEHHEM BPEMEHHU.

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

3) B 3amMKkHyTOH cHCTEeME MEXaHM4ecKas JHEPTusl COXpAaHSIEeTCs, €CIH JEHCTBYIOT TOJIBKO
KOHCEPBAaTHBHBIE CUJIBL.

4) 3amkHyTas (M30JIMPOBAaHHAs1) CUCTEMAa — 3TO MEXAaHMYECKas CHCTeMa Tell, Ha KOTOPYIO HE
JIEHCTBYIOT BHEIIHUE CHJIBI.

5) Buemnue cuitbl — 3TO CHIIBI, C KOTOPBIMU Ha Tela MEXaHHYECKOH CHCTEMBI ACHCTBYIOT Tea,
HE BXOJAIINE B JAHHYIO CUCTEMY.

7. Kakast u3 GpopmyI BeIpakaeT CHUITy TPEHHUS CKOJIBKEHUS?

) F=—hx; 2) F=G™ 2 3)F=mg; 4)F=u-N; 5) F=ma
r
8. TCJ'IO paBHOMCpHO HCpeMCH_IaeTCSI 1o rOpHBOHTaHLHOﬁ HOBerHOCTI/I N3 TI0JIOXKCHUA 1 B
TOJIOXKEHUE 2.

A

Kakyro paboTy coBepiIaeT rmpu 3TOM CHJIa TSKECTH?

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

9. MouHOCTh B MEXAHHUKE ITO:

1) BexTopHas BennunHa, paBHAsi IPOM3BEACHUIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH.

2) CxansipHast BeJIM4MHA, paBHas pabOTe, BHIIIOJIHCHHON B €AMHUILY BPEMEHH.

3) CkansipHoe npousBeeHne padoThI Ha BPeMs, 32 KOTOPOE OHA BHIMOJHEHA.

4) CkanspHOe IPOU3BEICHAE BEKTOPA CHJIbI HAa BEKTOP MEPEMEIICHHUSI.

5) CkansipHas BEJIMYMHA, paBHAs MPOM3BEACHUIO CHJBI HA IEPEMELICHNE U Ha KOCHHYC YIua
MEKIy HUMH.

10. Kunetneckas 3Heprus Teja Mpy MOCTYNaTeIbHOM JIBH)KECHHUH ompe/essiercst GopMyoii?

2 2 2 2 42
1) E=mgh: 2)E=k"7; 3)E=J%; 4)E:%; 5y pome A

11. TToreHIManbHast SHEPTUS TEIa MACCOM m Ha BBICOTE /i ompenessercs HopMyIIoN:

2 2 2 2 (2
1) E =mgh; 2)E=k"7; 3)E=—J;’ ; 4)E=—m: ; 5)E=Lw2A

12. TloreHumanbHas 3Heprusi ynpyroaeopMHpOBaHHOTO TeNa onpenesnsercs: GopMyou:

kx? Jo? mo* ma’ A*
1) E=mgh; 2) E=—; 3)E=—; 4 E=—, 5) E=—
) ghs 2) 5 ) > ) 5 ) 5
13. 3aKkoH CoXpaHEeHUsI UMITyJbCa, 3AlIMCAHHBIN Ul JABYX TeJl MpU aOCONIOTHO YIPYroM yaape
nuMeeT BUI:
mol  ml  mul mul

2) + = + ; 3)

1 mo, +m,0, =(m, +m, ) ;
) il LU, (1 2) 5 5 5 5

2 2 2
mo | MY, _ (m, +m, Ju

5 ) 2 5 4) m0, + m,0, = mi, + m,ii,; 5)

n

Z(Eki +E,; )= const .

i=1
14. Mozayns MOMEHTa CHIIBI OTHOCHTENIBHO HenoaBmxHON ToukH (0) 3T0:
WM=F-d;, 2)yM=F-t; 3)M=F-¢; 4 M=F-l; S5 M=F-o.

rac d - mieuo CHIIBI, /- PacCTOSIHUE OT TOYKH BpalICHUS (0) J0 TOYKH IIPUIIOKCHHUS CUJIBI, [ -
BpeMs I[CﬁCTBPIﬂ CUJIBI, @ - YTJIOBasi CKOPOCTh BPAIlICHUS, & - YTIIOBOE YCKOPEHUE BPAICHUA.

15. MoMeHT MHepIMU MaTepHalbHON TOYKH onpeessercs GopMysIoit:
D J,=Am -ty 2)JJ=YJ; 3) J=$m(e2; 4)J %mﬂ; 5) J=J, +ma*,

roc Aml. - Macca MaTepHaIILHOI;'I TOYKH, 7; - paCCTOSIHHUC OT TOYKH JO OCH BpalllCHUA,



{ - QMHA CTEPXKHS.

16. MOMEHT MHEPIIMHU Tella OTHOCUTEIBHO OCH BPAIICHHS €CTh!

) J,=Am 175 2) J:ZJ,; 3) J:éméz; 4) J:%mrz; 5) J=J, +ma’,

rae

Aml. - Macca MaTepHaIILHOﬁ TOYKH, #; - PACCTOSAHHUC OT TOYKHM OO OCH BpaIIICHI/ISI,f - JJINHa

CTEpIKHSL.

17. Teopema lllTeitnepa, ompexensiomas MOMEHT HHEPLUH Tella OTHOCHTEIBHO TIO00H ocH
BpallleHUs], BeIpaxkaeTcs GopMyJIoi:

D J=Amr?; 2)J=J; 3)J:%mr2; 4)J:%m42; 5) J=J,+ma’,

rae  Am, - Macca MaTepMalibHON TOYKH, 7, - PACCTOSHME OT TOYKHM JI0 OCH BpallleHus,

{ - mmHa CcTepXkHsA, J, - MOMEHT HHEpIUH OTHOCHTEJBHO IapajyielbHOM OCH,

HpOXOI[}IHIeI;'I 4epes3 HEHTP Macc C TCJIa, a — paCCTOSIHUE MEXKIY OCIMH, m - MaccCa Tejia.

18. Kunetnueckas 3HEprys BpallleHHs1 a0COIIOTHO TBEP/IOTO Tela BOKPYT HEMOABMIKHON OCH:

2 2 2 2 2
My =T 3y E=TY Y gy Emmgh: 5) E=
2 2 2 2

1) E=

19. IonHas kMHETHYECKAs SHEPTUS aOCOIIOTHO TBEPAOTO TeNa:

(%)

2 2 2 2
moy =22, 3)E=—J;’ +—m§ ; 4) E=mgh; 5)E:kx7.

1) E=

20. OcHOBHOE ypaBHCHHE AWHAMUKHU BpAIIaTEIbHOTO JIBM)KEHHS a0OCONIOTHO TBEPAOrO Tela
HMEET BUI:

WM=J-8;2 F=m-a; 3)L=J-@; 4 v=0-r; 5)%:0.
t

21. MOMEHTOM HUMITyJIbca TBEPJAOrO Teja OTHOCHTEIBHO HETOJIBIKHON OCH Ha3bIBaeTCS
BEJIMYMHA, onpezaessieMast GopMyJI0ii:

- L L - - — ,
1) L=Ja&; 2) p=mv; 3)E=M; 4) L=const; 5) J=mr-.
22. 3aKOH COXpAHEHUSI MOMEHTA UMITYJIbCA OIPEEISSTCS BBIPAXKCHUEM:

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

23. 3akoH 'yka it ynpyrux nedopmanuii TBeporo Tena UMeeT BHI:

A‘( Fvnp
1)o=E-¢; 2) F=—kx; 3)g=7; 4)0:T; S)F=u-N.

24. 3aKOH BCEMHUPHOTO TATOTEHHS AJIsl JTFOOBIX ABYX MaTepHalbHBIX TOUCK:

\) F=mg; 2)F=ma; 3)F=—kx; 4)F:m%;5)F:GM.
t r
25. HanpspkeHHOCTB 1OJISL TSTOTEHUS ( g-) 9TO:
_F )
Ng==; 2g=£; 3g=2; HF=¢T, 5 0=,
m m t r m

26. YrioBasi CKOPOCTb IIPH BPAIICHHH a0COJIIOTHO TBEPAOTO Tela ONpeesseTcs: HopMyIoi:

Do=2: Dw=20: 0=, Ho=-Lt, 50=2Z
R di J T

27. YTi10BOE YyCKOpEHHKE MPH BpaIlleHHH a0COIFOTHO TBEPIOTO TeNa onpeesnsercs: popMyIion:

do d’p
DNDe=—-1; 2)e=—>; 3)e=
) dt ) ar )

a M Al
= 4 e=—; 5S5e=—.
ar’ ) J ) 14

28. Kax cBs3aHBI Mex Ty COOOM yIrioBast U JIMHEHHAS CKOPOCTb:

do do

2
e 2= 3 b_0R: 4 o=22v; 5 =22
dt dt

12

29. Kako#it ¢opMysoii MOXHO BBIPa3HTh HOPMAlIbHOE YCKOPEHHE OTICIBHBIX TOYEK
BPAILAIOLIEr0Cs TBEPJOIO TENA YEPE3 €r0 YIIOBYIO CKOPOCTb:

2
Da =¢r; 2) an=%; 3) a,=o"R; 4)a7:a;); 5) a=.jal+a’ .
t

30. Kakoit Qopmynoli MOXHO BBIPa3UTh TaHICHIHAIbHOE YCKOPEHHE OTICIBHBIX TOUYEK
BPAILAIOIET0Cs TBEPJOTO TeJla YEPE3 €r0 YII0BOE YCKOPEHUE:

2
Da,=¢r; 2) an=%; 3) an:a)zR; 4)a7:i;); 5)a=«/a,f+a,2.
t

31. Cuna TpeHus KadeHus ornpezensercs GopMyJIoii:

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

2. TEPMOJUHAMMUKA U MOJIEKYJIAPHAA ®U3UKA



1. : j
VpaBHEHHE COCTOSIHHSA UICATBHOTO rasa 1 e =lkT; 2 u =iﬂRT; 3) P=P+P+P+.AP: 4) PV=ﬁRT; 5)
2 2M M
m
1) PV =Const; 2) P=Ra,T; 3) PV_;RT, 4) V=Va,Tl; 5) P=%nm<uz>.
P=zn<Em >.
3 9. Kakas u3 popMys BeIpOKaeT paBHOMEPHOE PacIpe/iesieHNe SHEPIHH 110 CTEeNeHHs CBOOOBI?
2. OCHOBHOE ypaBHEHHE MOJICKYJSIPHO-KHHETUIECKON TEOPUH: 1) ez lkT; 2 u :iﬂRT; 3) P=P+P+P+.4P; 4 pv :ﬂRT; 5)
2 2M ’ M
m
1) PV =Const; 2) P=Ra,T; 3) PV=;RT, 4) V=VaT; 5) P:%nm<uz>.
P=gn<Emm >.
3 10. Kaxas u3 (opMyI1 BEIpaskaeT BHYTPEHHIOIO SHEPTHIO CHCTEMBI?
3.1 i i: j
30TEpMHYECKUH MpoIiece BhIpaxaeTcs GopMyIoi 1 e =lkT; 2 u =iﬂRT; 3) P=P+P+P+.+P: 4 PV =ﬁRT; 5)
2 2M M
m
1) PV =Const; 2) P=Ra,T; 3) PV_;RT, 4) V=VaT; 5) P=%nm<uz>.
P= 2 n<k,,
3 11. 3axoH pacnpeneneHuss MakcBena XapakTepu3yer:
4. V30xopuvecKuii mporecc Bhipaxkaercsi GopmMyInoun: 1) paBHOMEpHOE pacHpee/ieHne SHEPTUH MO CTENEHIM CBOOOIBI;
2) ypaBHEHHE COCTOSHUSI UIICATBHOTO rasa;
1) PV =Const: 2) P=RaT; 3) PV= mpr : 4 V=Var; 5) 3) pacnpezneleHUe MOJIEKYJI [0 CKOPOCTSIM;
M 4) pacmpenencHIE MOJIEKY B HOTCHIINAIFHOM CHIOBOM IIOTIE;
b 12. 3akoH pacnpenenenus borbnMaHa XapakTepHu3yer:
P=§n<EM >.

1) paBHOMEpHOE pacipeeIeHHe SHEPTUH MO CTENEHIM CBOOOIBI;
2) ypaBHEHHUE COCTOSIHUSI UIEAIBbHOTO ra3a;

3) pacnpezeneHue MOJIEKY O CKOPOCTSIM;

4) pacnpejeneHre MOJIEKYI B OTEHLIUAIBHOM CHIOBOM IIOJIE.

5. N306apudeckuii porecc BEIpakaeTcst (OpMyIIoi:

1) PV =Const; 2) P=Ra,T; 3) PV= 2R ; 4) V=VaT; 5) 13. YpaBHeHue sBieHUA UG y3Un MpeacTaBIsteTcs HopMyIon:
M
2
P=Zn<E, >. 1) F=-p9Cas; 2) 0= Asar; 3) M=-DP Asi;
3 dz dz dz
6. Ilpu cKaTUM HACANBHOrO0 rasa ero o0beM yMEHBIIACTCS B 2 pasa, a Temieparypa 1 1 1
yBeIH4uBaeTcs B 2 pasa. Kak H3MEHHTCS PH 5TOM AaBieHue raza? 4 D= 5’1 <v>; 3)n= 3’1 <vxps 6) x= g/l <L pe,.
1) ysemauntes B 2 pasa;  2) yMEHBIIMTCA B 2 pasa;  3) yBE/MUHTCA B 4 pasa; 14. YpaBHeHUE SBICHHUA BHYTPEHHETO TPCHUSA MPECTABIICTCS (hOPMYIIOH:
4) ymeHbIINTCS B 4 pa3a;  5) HE U3MEHUTCS. dv dp
1) F=-22As; 2) 0= x4 Ass; 3) M =-D22 ASA¢;
7. laBieHue MIeaIbHOrO ra3a YMEHBIIMIOCH B 2 pa3a, TeMIIepaTypa ra3a yBeJINdHuIach B 2 pasa. dz dz dz
Kak uzmenuicst npu 3ToM 00beM raza? 1 1 1
4)D:§/1<u>; 5)77:3/1<u>p; 6)x:g/1<u>pcv.

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

4) yMeHbmmICs B 4 pasa;  5) He H3MEHUIICS 15. YpaBHeHHE SBJICHUSA TEILIONPOBOAHOCTH MPEACTABILIETCS (HOPMYIIOH:
3 .

8. Kakas u3 popmyn Beipaxaer 3akoH [lanbrona? 1) F= —U?AS 2) Q= —xd—ASAl M= _DiTpASAz;
z



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

16. Koaddumment nudysun BeipaskaeTcs GpopMyIoi:

1 F=-p@as; 2 0= Asar; 3) M=-DYL AsAr:
dz dz dz
1 1 1
4)D:§/1<u>; 5);7:5/1<u>p; 6)x:§ﬂ<u>pcv.

17. KoadHIMEeHT BHYTPEHHETO TPEHUS BEIPAXAETCST (hOPMYIIOiL:

1) F=-p9as: 2) 0= x4 Ass: 3) M =-DIP Asar;
dz dz dz
1 1 1
4)D:§/1<u>; 5)77:3/1<u>p; 6)x:g/1<u>pcv.

18. KoahHIHEHT TeIIOnpoBOJHOCTH BEIPAXAETCS (hOPMYIIOH:

1 F=-p@as; 2 0= Asar; 3y M =-DYL AsAr:
dz dz dz
1 1 1
4)D:§/1<u>; 5)77:3/1<u>p; 6)x:g/1<u>pcv.

19. AnnabaTn4ecKuM IpoIecCOM Ha3bIBACTCS MPOIIECC, TPOTEKAFOIIIHIA:

1) npu MOCTOSIHHOM TeMIIepaType;
2) mpH HOCTOSHHOM JaBJICHUM;
3) Oe3 oOMeHa 3Hepruei ¢ OKpyXKarollen cpeoii;

4) npu MOCTOSHHOM 00beMe;
5) HeT MPaBUIILHOTO OTBETA

20. Kaxas ¢opmyra BeIpaxaeT HEepBbIi 3aKOH TEPMOJHHAMUKH:
1) PV :%RT; 2) Q=AU+A;  3)Q=AU; 4)Q=A; 5)A=-AU.
21. TlepBslif 3aK0H TEPMOJMHAMUKH JULT aJHa0aTHIECKOTO Ipoliecca IMEeT BU:
1) PV :%RT; 2) Q=AU+A;  3)Q=AU; 4)Q=A; 5)A=-AU.
22. IlepBblil 3aKOH TEPMOAMHAMUKH IJIs1 H30XOPUUECKOTO MPOLIECCa UMEET B!
1) PV :%RT; 2) Q=AU+A;  3)Q=AU; 4)Q=A; 5)A=-AU.

23. IlepBBlii 3aKOH TEPMOJAMHAMUKH JJIS1 H30TEPMUUECKOTO IIpoLiecca UMEET BUJ:

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

24. UneanpHbIil ra3 HOTY4YHJ KOJNHYECTBO TEILIOTHI, paBHoe 300/[x m cosepummmn paboTy,
pasnyro 100 Ix. Kak n3ameHunnach npu 3TOM BHYTPEHHsIs SHeprus raza’?

1) yBemmumnace Ha 400 [x;  2) yBenmunnacs Ha 200 JIx; 3) ymensmmnacs Ha 400 [Dx;
4) ymenpimmnacs Ha 200 J[x; 5) He M3MEHMIIACK.

25. UeMmy paBHO H3MEHEHHE BHYTpPEHHEH DHEpruM TIa3a, e€cild eMy Iepefald KOJIUYeCTBO
TemnoTel, paBHoe 300 [k, a BHELIHIE CUIIBI COBEPILIHIM HaJ HUM paboTy, paBHoe 500 [Ix?

1) 200 Tx; 2) 300 Ix; 3) 500 Ix; 4) 800 [x; 5)0 dx.

26. NneanpHas TeruioBasi MallvHa, padoTaromias no nukiy KapHo, noiyuaer 3a Kax/plil LUK OT
narpesatens 2520 JIx remna. Temneparypa narpesarens 400 K, xonoxunshuka 300 K. Haiitu
paboTy, coBepIIaeMyl0 MAalIMHOM 3a OOMH IHKI, M KOJMYECTBO TEIUIA, OTAaBaeMOro
XOJIOTU/IBHUKY 33 OAUH LUK

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

1) He yuuThIBaeTCs pa3Mepbl aTOMOB (MOJICKYI);

2) y4uTBIBaeTCs pa3Mepbl aTOMOB (MOJICKYI);

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

4) He yYUTBIBAaCTCS CHJIbI OTTAJIKUBAHUS MEXIY aTOMOB (MOJIEKYJI);

S) Y4HTBIBACTCS CHIIBI IPUTSHKEHHS MEXKILy aTOMaMH (MOJIEKYJIaMH);

6) y4IHUTBIBACTCS CHIIBI OTTAJIKHBAHHS MEXKTy aTOMOB (MOJIEKYTIaMH);
[Ipennaraemsie otBetsr: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.

28. BHyTpeHHsIsl SHEPTHUs PeaTbHOro ra3a:

1) GoJple BHYTPEHHEH SHEPTrHU HACaIbHOTO ra3a;
2) MeHblIe BHYTPEHHEH SHEPTHHU UICAIBHOTO ra3a;
3) 3aBHCHT OT TEMIIEPATYPbl HJCAILHOTO ra3a;

4) 3aBHCHT OT JJaBJICHUS WICAIBHOTO ra3a;

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

3. 9JIEKTPUYECTBO U MAI'HETHU3M. 4. KOJIEBAHUS U BOJIHBI.

1. Kotopast u3 popmyin Beipaxaet 3akoH Kymnona?

NJ=-f F=k%. Hp-L. 4 a=g(g-0p).
R+r &r 9

2. Tlo kaxoii GpopMmysie onpenesseTcs HampsHKEHHOCTD IEKTPUYECKOTO MOJIst TOYEUHOT0 3apsiaa?



T

NE=2; )E=—0 _; 3)E:%; 4 E=

&g, 4re,r” 2rea

3. Ilo kakoi q)OpMyJ'Ie ONpeaACIIeTCs NMOTCHIUA ITOJISI TOUCYHOI'0O 33,1)51[[3?

_.9q94d
28ss,

rdr

Do=—1—; 2)p=]

-d
N —p =% 4
de,r ) 0.9 Ses, ) Ae

;
27g,a

4. Kotopast u3 Gpopmyi siBiIseTCs onpeiesiecHneM EMKOCTHA KOHIeHcaTopa?

1) —=—+—; De=d; 3=l g RC=1—-
¢ ¢ ¢ u ® oc

5. IMo xakoit Q)opMyne ONpeaCIsSICTCA 06Hlﬂ$[ €MKOCTBh CUCTEMBI IIOCIIEA0BATCIIbHO COCANHCHHBIX

KOHJICHCATOPOB.
1 1 1 1 c+c,+...+c 1 1

) —=—+—+..4—; 2)c=q+c,+G+..4+¢;33) =21 4) —= ——
c ¢ ¢ c, € CynC, ¢ ¢+,

6. Ilo kakoit Q)opMyne OnpeaciIsIeTCs 06111a51 CMKOCTb CHUCTEMBI IMapauIeJIbHO COCAUHCEHHBIX

KOHJIEHCATOPOB.
111 1 o +e, +.te

) —=—4—+.+—; 2 c=c+c,+¢+otc,; 3)e=2"2TT0. 4
c ¢ ¢ c, Gty

1 1

7. Uto Ha3bIBACTCS IIEKTPHYECKUM TOKOM?

1) Xaotuueckoe JBIKEHUE 3apsHKCHHBIX YaCTHII,
2) HanpagiieHHOE IBH)KEHHE 3apSKEHHBIX YaCTHIL;
3) HanpasneHHOE IBI)KEHHE aTOMOB M MOJIEKYII;

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

& U J
Ni=yE; 3)J=—; 4)i=—.
Raps DITVER D I=5s D=y

) J=

s

9. Koropas u3 ¢GopMyn TnpeicTaBiaseT 3aBUCUMOCTb CONPOTHUBIICHHS METaJUTMYECKHX

HPOBOJHUKOB OT TEMIIEPATYpPhI?
1) 0=J°Ri; 2) R =R,(l+at); 3)Q=JUr; 4) R=J%.
t

10. Koropast u3 ¢opmyn npeactapisieT 3aBUCHMOCTh CONPOTHBIICHHUS. OT €r0 FeOMETPUYECKHX
pa3MepoB?

0 ! U U
1) R=R,(l+at); 2) R=—=-, 3)R=p—; 4)R=—; 5 R=—.
) R=R,(1tar); D R=—"5: 3 R=poi HR=—: ) IS

11. Kotopas u3 ¢popmy:n npeacrapisiet 3akoH Jxoys-JleHna?

¢
1) 0=J°Rt; 2) R=R,(1+at); 3)J=—2—; 4)R=p—.
) 0 ) Ry ( ); 3) Ror ) P

12. TlepBoe npaBuio Kupxroda?

1) CymMa HanpspKeHUH B 3aMKHYTOM KOHTYype paBHa 0.

2) AnreGpanyeckas cyMMa TOKOB B 3aMKHYTOM KOHTYpe paBHa 0.

3) AureOpanueckasi cyMMa TOKOB B y3JIe Pa3BETBIICHHS IEKTPUYECKOH 1ernu paBHa (.
4) CyMMa IOTEHIHAJIOB B y3JI€ pa3BeTBIECHHs IEKTPUUECKOH 1enu pasHa 0.

13. Kakue toxu B I-om npasmne Kupxroga 6epyTcs co 3HaKaM# «+» U« —»?

1) Bce Toku OepyTcst co 3HAKaMH «+»
2) Toku, BTEKaroLye B y3ea OepyTcsi CO 3HAKOM «+», a BBITEKAIONIME U3 Y3J1a — CO 3HAKOM «
—».
3) Toxu, TeKylye 10 YacOBOH CTpelKe, OepyTcs CO 3HAKAMU «+», IPOTUB YaCOBOH CTPEIKU
— €O 3HAKOM «—».
4) Toku, coBmafaroIue IO HANPABJICHHWIO C HampaBlIeHHEM 00Xoja KOHTypa, OepyTcs co
3HAKOM «+», a TeKyIIMe IPOTHB HAIPABJIEHUS 00X01a — CO 3HAKOM « —».

14. Bropoe npasuiio Kupxroda.

1) B 3amkHyroM KOHType anreOpaudyeckas CyMMa [aJeHMH HanpspKeHUH paBHa

ajre6panyecKkoi CyMMe 2JIeKTPOABIKYIIUX CHIL.

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

3)B 3aMKHYTOM KOHType ajreOpaudeckas CyMMa CHJI TOKOB DaBHa CyMMe

9IEKTPOJIBIKYIIMX CHIL.

4) Anrebpanueckasi CyMMa CHJI TOKOB B y3J1€ Pa3BETBICHHOMN JIEKTpUUecKoi nenu pasHa 0.
15. Kaxue Toxu Bo 2-oM npasuie Kupxroda OepyTes co 3HAKaMu «+» 1 « —»?

1) Toxu, BTekarouue B y3ei, 0epyTcst CO 3HaKaMH «+», BBITEKAIOIHE U3 Y3J1a — CO 3HAKOM «
—».
2) Toku, coBHmajaromyie IO HANpPaBJICHUIO C HaNpaBJICHHEM 00Xoma KOHTypa, Oepyrcs co
3HAKOM «+», a TEeKyIIHe IIPOTHB HANPABJIEHUS 00X0/1a — CO 3HAKOM « —».
3) Bce Toku GepyTcs CO 3HAKOM «+».
4) 3HaK# «+» U « —» BIOMPAIOTCS 1JIs1 TOKOB ITPOU3BOJIBHO.
16. Tlo xakoil ¢opmyne ompenensercss oOliee CONMPOTUBICHHE R TPH TOCICAOBATEIEHOM

COCIMHEHNHU HECKOJIbKUX MPOBOHUKOB?

1 1 DR 1
) == —; 2)R= - 5 3)R=D>R; 4)—=>R.
i ZR,. ) R-R,+R,-R,+..R,-R, , ) R=2, )& LR

17. Ilo xakoit ¢opmyse ompexnenserca oOmee CONPOTHUBICHHE R TpU IapajuieIbHOM
COCOUMHCHUHU HECKOJIbBKUX HpOBO[[HI/IKOB?



DR,

1 1 1
) ==>R; 2)R=D)R; 3)—=>» —; 4 R= .
) R LR ) Z ) R ZR[ ) R-R,+R,-R,+..R,-R _,

18. Uro Takoe p—n nepexoxn?

1) KoHTakT 1ByX pa3HOPOJHBIX METAILJIOB.
2) KoHTaKT MeTauI-qU3/IeKTPUK.
3) KoHTaKT 1BYX BUAOB IOIYIPOBOJIHUKOB C Pa3HBIMU TUIIAMH IIPOBOAUMOCTH.
4) KOHTaKT JByX THIIOB 3JIEKTPOJIMTOB.
19. Kakoe cBOMCTBO p — 1 Iepexosa UCHONb3YETCs B TIOJIYITPOBOAHUKOBBIX JHOIaX?

1) OHOCTOPOHHSS IPOBOJUMOCTb.
2) 3aBHCHMOCTb CONPOTHUBJICHHUS OT TEMIIEPATYPHI.
3) 3aBHCHMOCTb CONPOTHUBIICHHS OT OCBELICHHOCTH.
4) Manas BeM4UHA CONPOTHUBIICHUS.
20. Kakoe siBIIeHHE HA3bIBACTCS JIEKTPOMArHUTHON MHIYKIUEH?

1) TlosBieHue MarHUTHOTO HOJIS IPH IPOTEKAaHUY TOKA I10 LETIH.
2) BpameHne KOHTypa ¢ TOKOM B MATHUTHOM IIOJIE.
3) /lelicTBHE MarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.
4) SIBneHWe BOSHUKHOBEHUS 3JIEKTPUYECKOTO TOKA B 3aMKHYTOM IIPOBOAALIEM KOHTYpE IPH
N3MEHEHHH MarHUTHOTO MOTOKA, IPOHHU3BIBAIOLIET0 3TOT KOHTYP.

21. Kotopast u3 ¢popmyi npeacTasiser co00i 3aKOH 3IeKTpOMarHuTHoOH nuaykin dapanesn?

dd

1) e=J(R+r); 2)55;, 3) @ = BScosp; 4) D =LJ.

22. Kaxkoe siBJieHHE Ha3bIBACTCS CAMOMHIYKIIHENH?

1) SlBneHne BO3HMKHOBEHMS WHAYKIMOHHOTO TOKa B IEMH IPHU MPOTEKAaHWH B HEH
IIEPEMEHHOT0 TOKa.
2) IosiBieHUE MarHUTHOTO IOJIS TIPU MPOTEKAHUU TOKA MO LIEIH.
3) Bpamenne KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.
4) JleiicTBuEe MarHUTHOTO MOJISL HAa IIPOBOTHUK C TOKOM.
23. Kakoe u3 HUXKENPHUBEACHHBIX YTBEP)KACHUN ABISETCA MpaBuioM JleHua s HampaBieHUS

WHIYKLIMOHHOTO ToKa?

1) HVHIyKIMOHHBIA TOK MMEET TaKOe HAIPaBJICHHE, YTO €0 MarHUTHOM I10JI€ MPEHSITCTBYET
HM3MEHEHHIO TOT'0 MarHUTHOTO MOTOKA, KOTOPOE €r0 CO3/aJ0.
2) WHOyKIUOHHBIA TOK HAIIPaBJICH MPOTHBOIMOJIOXKHO HAMPABICHHUIO 3JIEKTPUYECKOT0 TOKA,
KOTOPBIi €ro co3za.
3) HampaBieHne MHAYKIIMOHHOTO TOKa ONPEAENsIeTcs 0 PaBuTy OypaBuuKa.
4) HanpapneHue HHIYKIIMOHHOTO TOKA OMPEACIISACTCS MO MPaBUIY JICBOH PYKH.

24. To xako# u3 (GopMyJ1 BEIYHCISIETCS BEJIMUMHA CHIIbI Amiiepa?

\)F = quBSina;  2) F=JBlSina; 3)J=—2—; 4)7=Y.
R+r R

25. To kako#i u3 ¢hopMyJ1 BbIUKCIsIETCS BeTMunHa critbl Jlopenma?

1)F = quBSina; 2) F=JB(Sina; 3)F=-11_; 4)F=—77@B.s.
4re,r dx

26. Koropast n3 HIKeNpUBEICHHBIX (GOPMYII SBIIETCS ONpEeieIeHUEM HHIYKTUBHOCTH KOHTYpa?

D=V 9L=2; 3o, gr-f
1 dt 0]

27. Koropast U3 HIKEIPUBEAESHHBIX (hOPMYJI IIPEICTaBIISIET COOO0H MHAYKTHBHOE COPOTHBIICHUE
KOHTYpa EPEMEHHOMY TOKY?

I)R:g; 2)R:p£; 3)R(.:L; 4) R, =wL;
J N wc

28. Kakue kosebaHusl HA3bIBAIOTCS BBIHYKICHHBIMH JICKTPHYECKUMH KOJICOaHUSIMA?

1) Konebanus, BO3HUKAIONIME B CHCTEME IIPH COOOLICHWM IEpBOHAYAJIBHOIO 3araca
SHEPrHH, BCJIEACTBUE COOCTBEHHBIX CBOMCTB CHCTEMBI U IIPH NMPEHEOPEIKUMO MaJbIX MOTEPsIX
SHEPTUH Ha BBIACICHUE TEIUIOTHI.

2) Konebanusi, CylIeCTBYOLIHME B CUCTEME IIPH OCTOSIHHOM ITOTIOJIHEHHH 3ar1aca SHEPTHH.
3) Kozebanust, IpOUCXOIAIINE 10 MATEMATHYECKOMY 3aKOHY CHHYCA HJIH KOCHHYCA.

4) Konebanus, mnpoucxojimyie B LENH C MHEPEMEHHBIM HCTOYHHKOM TOKa C
SJIEKTPOJBUIKYIIEH CHIION. & = & - sin (a)ﬂt)

29. Koropast u3 HIDKENPUBEICHHBIX (GOPMYI XapaKTepu3yeT HHIYKTUBHOE CONPOTUBICHHE?

1Yy 1 >
R+|wL——|; 2)R=—:; 3)Z=4R*+(wL); 4 R =oL;
(o) DR D z=fRres HR

) ZzZ=

5. OITUKA

1. Enqununa u3mMepeHus: OnTU4ecKO CUITbI JIMH3BI?
1) crepamman; 2) mokc; 3) repu; 4) quontpuii;  5) MeTp.

2. Onruueckas cuia JIMH3bI paBHa 2 1ni. HalianTe ee pokycHoe paccTosiHHE.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5)1m.

3. B xakoif U3 HIKE HEPEUHNCICHHBIX CPeJl CKOPOCTh PACIPOCTPAHCHHS CBETa HANOObIIAst, €CIIU
[10KA3aTeIH TIPETIOMIICHHUSI ITUX CPEJl CIIEAYIOIIHE:

1)anmasz - n=2.41; 2)Boga- n=1.33; 3)coupr- n=1.36; 4)suraps - n=1.54.
4. Kakoe u3 cleayromux ycIoBUN yKa3bIBaeT, UTO JMH3a pacceBaromias?

1) D=3antp; 2) F<10cm; 3) D<O0; 4)nun3a BOrHyTas; 5) M300pakeHHEe MHUMOE.
5. Kakoe n3 HIKeCIeAy oKX YCIOBUI yKa3bIBaeT, YTO JIMH3a coOupatoras?

1) nuH3a BeINyKIast; 2) U300pakeHUe B JIMH3E MHUMOE;

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



6. UTo MOXHO CKa3aTh 00 yIie MaJieHus Tyda CBEeTa Ha MOBEPXHOCTh pa3jiesia ABYX CPEeX U yrie
IIPEJIOMJICHUS], €CIM JIyd BBIXOJUT M3 ONTHYECKH OoJiee IUIOTHOH Cpeibl B ONTHYECKH MEHee
MJIOTHYIO?

1) yron nageHust GosblIe yria npeOMIICHHS;

2) yrou npenomieHus 60iblle yriia naJeHus;

3) yroi IpenoMIICHUS PaBeH YLy [aeHNU;

7. Kakoif yrom mnpenoMieHHs COOTBETCTBYET IPEAEIbHOMY YINIy IIOJHOIO BHYTPEHHETO
OTpakeHus1?

1D0% 2)45% 3)90% 4)180°.
8. Kak n3meHuTcs GOKyCcHOE pacCTOSIHUE CTEKIISTHHOM JIMH3bI, €CIIH €€ OMyCTHTh B BOLY?
1) He u3MeHuTCs;  2) YBENUYUTCS;  3) YMEHBILUTCS.

9. JIyu cBera majaeT Ha rpaHuily pasjiena JByX Cpell C II0Ka3aTeNeM NpeJIoMIIeHus 7, U n,. B

KaKHX CJIy4asiX yroJi ajieHusl paBeH yriry IpeaoMIeHus?
D)n>n; 2)n=ny; 3)n<n,.
10. /Iyt KakKX NPOLIECCOB XapaKTepHO sSIBJICHUE UHTEphepeHLIn?

1) A5 271€KTPOCTATHIECKUX IPOLIECCOB;

2) nist BCeX BOJIHOBBIX IIPOLIECCOB;

3) 1714 MpOIECCOB PaJMOAaKTUBHOIO Pacnajia;

4) ns 21€KTPOMarHUTHBIX IPOLIECCOB.

11. Kakue BOJIHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTU?

1) BOJIHBL, UMEIOIIHE OJUHAKOBEIC (ha3bl M IOCTOSHHYIO PA3HOCTH JJIMH BOJIH;
2) BOJIHBI, UMEIOILE OJUHAKOBYIO JJIMHY BOJHBI U IIOCTOSIHHYIO Pa3HOCTh (a3;
3) BOJHBI, UCITyCKaeMble OJJHUM HCTOYHHKOM;

4) BOIHBI, HMEIOIIUE PA3IUYHYIO JIUHY U IOCTOSHHYIO (hasy.

12. Kaxue BOJHBI MOTYT HHTEp(EPHPOBaTH?

1) BOJIHBI OT OJJHOTO UCTOYHHKA CBETA;

2) BOJIHBI, PaCIPOCTPAHSFOLINECS B OJJHOH IIOCKOCTH;

3) BOJHBI, HMEIOIINE OJJMHAKOBYIO SHEPTHIO;

4) BOJIHBI OIMHAKOBOM JJTHHBI ¥ ITOCTOSIHHOW pa3HoCTH (a3.

13. TIpu xako# pa3HOCTH X0/1a BO3HUKAET yCUIICHHE KOeOaHuid Tpu nHTepdepeHunmn?

1) npu pa3HOCTH X0/, PABHOM YETHOMY YMCIIY JUIMH I1OJYBOJIH;

2) npH pasHOCTH XOJa MEHBIIIE JIIMHbI BOJIHBI;

3) mpu pa3HOCTH X0J1a, paBHOH LeaoMy uuciy ¢as;

4) npu pa3HOCTH X0/1a, PABHOH HEYETHOMY YHMCITy JAJIMH HOJIYBOJIH.

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

1) mpu pa3HOCTH X0/a, PaBHOH LIENIOMY YHCILY JUIMH IIOTyBOJIH;

2) npu pa3HOCTH XOJ1a, PABHOI HEYETHOMY YHCITY JUINH IIOJIYBOJIH;
3) mpu pasHOCTH X0a MEHBIIIE [JIMHEI BOJIHBI;

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

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

1) siBNeHHE HAJOXEHHS BOJH, B pE3yJIbTaTe 4Yero IOJIy4aeTcs OIpeAeieHHas KapTHHA
MaKCHMyMOB U MUHHMYMOB;

2) siBIIeHWE OrNOaHMs BOJIHAMU TIPESTCTBYS;

3) pasinoxeHue 0eoro CBeTa Ha COCTABIISIOIIME [BETA,

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

16. IIpy KaKOM YCIOBUM MOXKHO HAaOMIOJaTh JU(PPAKIIHIO BOJIH?

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

2) ecnu A7MHA BOJHBEI paBHA YETHOMY YHCITY aMIUIMTY[ KOseOaHuii;

3) ecinu AMHA BOJHBEI COU3MEPHUMA C JIMHEHHBIMHU Pa3MepaMu MPEMETa;

4) ecnu (a3a konebaHU HENPEPHIBHO U3MEHSETCS.

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

1) unrepdepenus ceera;

2) nudpakiys CBETOBBIX U 3IEKTPOMArHUTHBIX BOJIH;

3) morJoNeHNE CBETA IIPH PACIIPOCTPAHCHUH B CPEJIE;

4) CKOpOCTb PacIpPOCTPAHEHUS CBETA M AJIEKTPOMAarHUTHBIX BOJIH B BAaKyyMe.

18. CKkoybKO AJIMH BOJIH MOHOXPOMATHYECKOrO CBETAa C YacTOTOW KoyebaHuid v =35 10% T

YIOXKHTCS Ha ITyTd JuuHoi ¢ =1.2mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°

19. Yrto mnpoucxomuT ¢ JydoM O€NOro CBeTa MNPH MPOXONKICHUM 4YEpe3 TPEXIPAHHYIO
CTEKJISIHHYIO IIPU3MY, €CIM II0Ka3aTelb IPEJIOMJICHUS HPH3MbI OOJbIIE  MOKa3aTess
MIPEIOMJICHUS OKpYIKatoIiel cpeabl?

1) JIyu cMemiaercst BBIXO/s M3 HPU3MBI B HANIPABJICHUH [APAJIJIEIbHOM HauyallbHOMY;

2) Jlyu oTkionsiercs;

3) Jly4 OoTKIOHSETCS K BEPIIMHE NPU3MBI M TIPU STOM Pa3JiaraeTcs Ha LIBETHBIC YUK,

4) .Hy‘l OTKJIOHACTCSI K OCHOBAHUIO IIPU3MBI U IIPU 3TOM pa3jiara€Tcsi Ha IBETHLIC ITyUKH.
20. Kakue (1)H3I/I‘ICCKI/IG SIBJICHUSI IIPOUCXOJAT € JIy4IOM Oenoro ceera IIpU IIPOXOKIACHUU Yepe3

CTEKJISIHHYIO TPEXIPaHHYIO MpU3My?

1) unrepdepeniys;

2) nudpakiys U npernoMiIeHue;

3) mpenomileHUe U AUCIIEPCHs];

4) narepdepeHuus u gudpaxuus.

21. Jlyun KakOoro MOHOXPOMAaTHYECKOTO CBETAa MMEIOT HANOOJIBILYIO JUTMHY BOJHBI?
1) duoneroBbie;  2) opamxeBbie; 3) 3eneHble;  4) KpacHbIE.

22. JIyun Kakoro MOHOXPOMAaTHYECKOTO CBETAa MMEIOT HanOOJIBIIYIO YaCTOTy KoJaeOaHuit?
1) senenbie;  2) cunue; 3) KpacHble,  4) OpaH)KEBBIC.

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

1) ammnTyzaa KonebaHuii; 2) CKOPOCTh pacipoCTPAaHEHHs BOJIHBI,

3) daza xonebaHuii BOHBI, 4) AJIMHA BOJHBI; 5) 4aCTOTa BOJIHBI.

24. Tlo xaKOMy 3aKOHY PacCEHBAIOTCS CBETOBBIC JIydH B aTMOchepe?
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25. B uem coctout pasinniue MeXAy €CTECTBECHHBIM U IOJISIPU30BAHHBIM cBEeTOM?

1) B CKOpOCTH pacrpoCTpaHEHUs CBETOBOI1 BOJIHEI,

2) B IUIOCKOCTH KOJICOAHHI HANPSHKCHHOCTEH 3JIEKTPUYECKUX U MATHUTHBIX BEKTOPOB CBETOBOI
BOJIHBI;

3) B MOTJIOLICHHH CBETOBOM BOJIHBI BELIECTBOM;

4) B paccessHHU CBETa MEJIKMMH YacTUIIAMH U MOJIEKYJIaMH BEIIECTBA.

26. Kakue BemecTBa Ha3bIBAIOT ONTUYECKU aKTHBHBIMH?

1) KOTOpBIE MOIJIOIIAIOT CBET;

2) KOTOpble U3MEHSIOT HAIPaBJIEHUE PAaCIPOCTPAHEHUS CBETA;
3) KOTOphIe BpalIAIOT INIOCKOCTh HOJISPU3AIMH CBETa;

4) KoTOpBIE paznaraloT Oeiblil CBET B LIBETHOM CIIEKTP.

6. OCHOBBI ATOMHO¥ U SIIEPHOM ®U3UKU
1. KBaHTOBast pu3KKa M3ydaeT SIBICHHUS:

1) npoucxosiiire co CKOPOCTIMHU CPABHUMBIMHU CO CKOPOCTBIO CBETA;

2) NpOUCXOMAIIKEe B MAaKpOMHUpE, NPHU OOBICHEHHH KOTOPBIX KiaccHuyeckas (HU3UKa HHOTIA
BCTpEYaeT 3aTPyAHCHUS;

3) npoucXoAsIKe B MAKpPOMHUPE, KOTOPbIE Kilaccuyeckast (pu3nka 00bSICHUTD HE MOXKET;

4) IpoMCXOAIINE P BHICOKUX JABICHHUSAX M OYEHb BHICOKUX TEMIIEPaTypax;

S5) yka3aHHbIe B yHKTax 1) u 3).

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

1) n3nydyeHue U NOIJIOIIEHUE CBETA IPHU BBICOKHX TeMIEpaTypax IPOMCXOAUT HEHPEPHIBHO, a
IIPU HU3KHX — JIUCKPETHO, T.€. ONPEEICHHBIMU MOPLHUAMH (KBAaHTaMH);

2) u3JIy4eHHEe CBETa IIPOUCXOMUT JUCKPETHO, a MOTJIOLEHHE — HETIPEPBIBHO;

3) u3Iy4yeHHe U MOIJIOIEHUE CBETA IPOUCXOAUT AUCKPETHO;

4) u3MyyeHUe U TIOIJIOIICHHE CBETa IMPOUCXOMUT TOJIBKO INIPHU IEpexoJe aroMa M3 OJHOTr0
CTAallMOHAPHOT'O COCTOSIHUSA B IPYTO€;

5) kBaHT cBeTa ((PoTOH) 001a1aeT KaK KOPIYCKY/ISIPHBIMH, TaK U BOJTHOBBIMU CBOHCTBAMH.

3. Kak U3MEeHHUTCS 4acTOTa M3JIyUEeHUs], €CII SHEPTUIO KBAHTA YBEINUUTCS B 2 pasa?

1) yBenuuntcs B 4 paza; 2) ymeHbIIUTCs 4 pa3a; 3) HE MBMEHHTCS;
4)yBenuuurcs B 2 pa3a;  5) yMEHBIUHUTCS B 2 pasa.

4. Kaxkas dopmyna onpezenser uMiyasce GoToHa?

hv h hv h
) p=me; 2) p=—; 3) p=—; 4 p=—up=—;
c A c A

5) Bce npuBeACHHbIC B MyHKTaX 1,2 1 3 (OpMyJIbI SBISIFOTCS PAaBUIIBHBIMU.
5. OT KaKuX MmapameTpoB 3aBUCUT 3Ha4YeHHE (POTOTOKA HACKILICHHS?

1) ot 9Hepruu GoToHa; 2) OT CBETOBOTO MOTOKA; 3) OT YaCTOTHI 00IY4aIOLIEro CBETa;

4) OT CBECTOBOI'0 IIOTOKA U OT 4YaCTOThI 06Hy‘IaIOIIICI‘O CBCTa, 5) OT CKOPOCTH BBUICTAIOLIUX
DJICKTPOHOB.

6. Ypasrenue horodddexTa npu ycIoBuM 3anupaHus OTOTOKA UMEET BUJL:
mv* c
1) hV:A+T; 2) hvy=A; 3) hv=A+eU,; 4) hv=myc*; 5) hZ:'D'

7. Kakue ¢axtopsl onpeessroT KpacHyro rpasuily Gorosddexra?
1) sHeprus GpoToHa; 2) HaMpsHKEHHE MEXK/y aHOIOM M KaTOOM; 3) JUIMHA CBETOBOI BOJIHBL,
4) BelecTBO aHO/Ia; 5) BEIIECTBO KAaTOAA.

8. Ilpu ocBelIeHHH TUIACTHHBI 3eJIeHBIM cBeTOM (oTodddexTa HeT. Byner nu oH Habionarees
py 00JIy4EHHH TOM Ke IIACTHHBI KPACHBIM CBETOM?

1) mer;

2) na;

3) Oyzer, eclii HHTEHCUBHOCTD KPACHOT'O CBETA OOJIbIIIE, YeM HHTEHCUBHOCTD 3€JICHOTO CBETA;
4) Her, T.K. pab0OTa BBIX0/1a AJIEKTPOHA U3 IIACTHUHBI OyIET ele Oobliie;

5) HeT oTBeTA.

9. JlaBiieHue, OKa3bIBAEMOE Ha Tella DJICKTPOMATHUTHBIM H3Ty4eHHEM, MOXKHO OOBSICHUTH?

1) TonpKO HAa OCHOBE KBaHTOBOI1 Teopuy;

2) TOJIbKO Ha OCHOBE BOJIHOBOW TEOPHH;

3) Ha OCHOBE KBAaHTOBOM M BOJIHOBOI Teopuu;

4) ucnonb3yst A1 Pa3IMYHBIX TEJ Pa3HbIE TEOPHH;

5) BO3HUKHOBEHHEM MEXaHHUYECKHX CHJI 3a CUET 3JIEKTPOMArHUTHOTO IOJIA.

10. OauHaKOBO JIK 1aBJICHHE, OKAa3bIBAEMOE CBETOM, Ha YEPHYIO MK OCITyH0 MOBEPXHOCTb.

1) oauHakoBO;

2) Ha Geyto IOBEPXHOCTb JaBJIE€HHE CBETA OO0JIbLIE;

3) Ha YepHYIO MOBEPXHOCTH JIaBJICHUS CBETA OOJIBIIIE;

4) pe3yJbTaT 3aBUCHUT OT JUIMHBI CBETOBOI BOJIHBI, 1aJJAI0IIEH HA 3T IOBEPXHOCTH;
5) pe3y/nbTaT 3aBUCHUT OT SHEPTUU (POTOHOB.

11. Kakue cBoiicTBa cBeTa moaTsepikaet sgdexr Komnrona?

1) adpdext Komnrona He JaeT BO3MOXKHOCTH JIENaTh BBIBOJIBI O CBOMCTBAX CBETA;

2) BOJHOBBIE CBOICTBA CBETA;

3) KBaHTOBO-BOJIHOBBIC CBOIICTBA CBETA;

4) KBaHTOBbBIC CBOWICTBA CBETA;

5) Ha ocHoBe S(dexkra Komnrona MOXHO caenaTh, BBIBOJ, UTO CBET CHOCOOEH
PactpoCTPaHATHCS TOIBKO B ADCOJIIOTHO YIIPYIHX Cpenax.

12. B kakoMm ciy4ae SHeprusi aroMa BOAOpPOAa OOJIbIE: KOTAA DICKTPOH HAXOJHUTCS Ha
YIaJIeHHOH OT siipa OpOuTe WM Ha caMoii OIM3Koi K sapy?

1) Ha ynaneHHOH OT s1pa opOuTe;

2) Ha camoii OJIM3KOM K siipy opouTe;

3) sHeprusi aToMa OJJMHAKOBA B 000UX CIIy4asix;

4) aToM BOJOpOZa UMEET HAMOOJBLIYIO SHEPIMI0 B MOMEHT Iepexoja ¢ OJM3KOH opOUThHl Ha
yIaJICHHYIO;

S) HeT oTBeTa.



13. Ha xaxyio CTarioHapHYy0 OpOUTY IIEPEXOAUT IEKTPOH B aTOME BOJIOPO/A IIPH UCITYCKaHUH
BUIMMBIX JIy4ei?

1) co BTOpOIi Ha MEPBYIO;

2) c mro0oii Ha TIEPBYIO;

3) c nepBoii Ha JIIOOYIO;

4) ¢ moboii Ha TPETHIO;

5) c m000ii Ha BTOpPYIO.

14. Vimeetcst 1 CBsI3b MKy YaCTOTOM OOpallleHHsl AIEKTPOHA BOKPYT spa aToMa BOJOpOAa U

4acTOTOH ero I/I3.]'Iy'-IeHI/IH?

1) umeercs;
2) He umeercs;
3) uMeeTcs, eciu YacToTa 00paleHHUs AIEKTPOHA MHOTO 0OJIbIIE YAaCTOThI H3IyYCHUS;
4) umeercss TONBKO I OPOWT, PAgUyChl KOTOPBIX YHOBJIETBOPSIOT ~COOTHOLICHHIO:
m,p r, =n h_
e n-n 2 71' bl
5) UMeeTcsl, eClIU 4acToTa OOPAILEHUS HJIEKTPOHA MHOTO MEHbBIIE YaCTOThI H3TyYCHHS.
15. CkosbKO KBAaHTOB C Pa3jIM4HOI 3HEprueil MOXKeT UCIyCKaTh aTOM BOJOPOJA MPHU MEPeXoe

JJIEKTPOHA C TPEThel OpOUTHI Ha TIEPBYIO?

1) oquH kBaHT; 2) JBa KBaHTa; 3) TPU KBaHTa; 4) 4EThIPE KBaHTA; S) MATh KBAHTOB.
16. CornacuHo rumnorese ae bpoitns:

1) TOABKO DJEKTPOHBI O00JaNAIOT HApsLy € KOPIYCKYJISAPHBIMHM TaKKe M BOJHOBBIMH
CBOICTBaMU;

2) TosibKO (OTOHBI 00JIAIAI0T KaK KOPIYCKYJISIPHBIMHU, TaK U BOJIHOBBIMHU CBOWCTBAMH;

3) YACTHIIE He MOTYT 0GAaTh BOTHOBBIME CBOMCTBAMH, €CITH HX pasMepsl mpessimaior 107 m;
4) mobast yactina 00J1aJaeT Hapsiay ¢ KOPIYCKYJISIPHBIMH, TAK)KE U BOTHOBBIMH CBOWCTBaMH;

S) BoiHBI 00O TPHUPOJIBI 00NanalOT, B TOW WIM HHOW CTEHEHH, KOPIYCKYJSPHBIMH
CBOWCTBaMH.

17. W3 COOTHOLICHHS HEOMpPEACHCHHOCTEH JUIsi KOOPOMHAT ¥ HMITYJICOB (HampuMep,

Ax-Ap_ 2 i) clesiyer:
T2z

1) eciu MUKpOYACTHLIA HAXOAUTCS B COCTOSIHMH C JOCTATOYHO TOYHBIM 3HAYCHUEM KOOPMHATHI
(Ax - 0) , TO COOTBETCTBYIOILAsl MNPOEKIHsS €€ UMIyJIbCa B 3TOM COCTOSHUHM OKa3bIBAaCTCs

COBEPIICHO HEONpPEeeICHHON (ApX - 00) , 1 Ha00OPOT;

2) MMKpOYaCTHIla HaXOJUTCA B COCTOSHUM, KOTZla HU € KOOPJMHATY, HU COOTBETCTBYIOIIYIO
HPOEKIHIO €€ UMITYJIbCa TOYHO ONPEJICIUTh HENb3s;

3) eciii MHKPOUYACTHIA HAXOOUTCS B COCTOSIHUM C TOYHBIM 3HAYE€HHEM KOOPJHHATBI, TO H
3Ha4YeHHE COOTBETCTBYIOIEH NPOEKIUM €€ HMIIYJIbCa B 3TOM COCTOSIHUM MOXHO TOYHO
OIIPE/IEIUTh;

4) uto yacTuua obnasaeT OJHOBPEMEHHO KOPITYCKYJIIPHBIMH U BOJTHOBBIMU CBOHCTBAMU;

5) 4TO 4YacTHI]a HE MOXET OJHOBPEMEHHO 00najaTh KOPIYCKYJISPHBIMA M BOJHOBBIMU
CBOMCTBaMH.

18. ®usnueckuit cmpicn BoaHOBOW (yHKUMM (Y - (YHKIMH), ONHUCBHIBAIOLIEH COCTOSIHUE

JacTUulibl COCTOUT B TOM 4YTO:

1) 3HaueHue BOJIHOBOM (DYHKIMH PAaBHO BEPOSITHOCTH HAXOXKACHUS YaCTHULIBI B AJIEMEHTEe 00beMa
dV B MOMEHT BpEMEHH ¢ .

2) BosiHOBasi (DYHKIHMS ONpEAEIISeT MOJ0KCHUE YacTHIBI B HPOCTPAHCTBE B JAHHBIH MOMEHT
BPEMEHH .

3) KBazpaT MOAYJIs BOJHOBOM (DPyHKIMH PaBEH OTHOLICHHUIO BEPOSATHOCTH HAXOMJCHHS YaCTHUILI
B MasioM o0beMe dV K 3ToMy 00beMy (IIJIOTHOCTh BEPOSITHOCTH);

4) 3Has BOJHOBYIO (YHKIHMIO, MOXHO OIPEACIUTh TPACKTOPHIO JBIDKEHHS 4YaCTHUIBI B
[IPOCTPAHCTBE;

S) HeT oTBeTa.

19. Kakoe u3 yTBepxaeHuit spisiercst BepHbIM. YpaBHenue Lpenunrepa

(AW+2}7—’?(E—u)y/ :0):

1) cTporo poka3bpIBa€TCs MATEMAaTHUECKUMU METOJAMM;

2) UMEeT PperyjsipHOe pelieHHe MNpu JHOOBIX 3HAYeHHsAX mnapamerpa FE (MOJTHOW SHEpruu
YaCTHUIIBI);

3) MCIOJB3YIOTCS TOJIBKO ISl PEIIEHUs 3a1aui 00 SHEPreTHUYECKUX YPOBHSIX JIEKTPOHA B aTOME
BOJIOPOJIa;

4) moctynupyercs Tak XKe, KaK B KIACCHYECKOH MEXaHHKE IOCTYIMPYeTCs BTOPOH 3aKoH
HeroTona.

20. Kakoe n3 NpHBEJICHHBIX YTBEp)KAEHUH sBisieTcsl HeBepHbIM. COOCTBEHHBIH MeXaHHUECKUii

MOMEHT UMIIyJbca (CMH) L 5IeKTpoHa:

1) BBeneH s 0ObsicHeHus onbiToB [llTepHa u 'epiaxa 1o paciienieHuIo y3Koro my4ka aToMOB
BOJIOPO/Ia B CHJIbHO HEOJHOPOAHOM MarHUTHOM IOJIE;

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

3) KBaHTOBAsI BEJIMYHMHA, HE UMEIOLIAs KJIACCHYECKOI0 aHAaJIora;

4) kBantyercs 1o 3akoHy L, =h(s(s+1), rie s - cunHoBoe KBaHTOBOE HHCIIO;

5) ecTb BEJINUMHA CKAJSIPHAS.
21. YTBepkaeHue: «B OJHOM M TOM )K€ aTOME€ HE MOXET ObITh OoJyiee OJHOTO 3JIEKTPOHA C

OJIHHAKOBBIM Ha60p0M YEThIPEX KBAHTOBBIX YHCCII 77, V4 , m, 1 m » IPCACTaBIIAICT coboi?

1) Bropoit nocrynar bopa;  2) npunnun IMaynu;  3)runoresy ae bpoiins;
4) runoresy Ilnanka;  5) IpUHLUI HEPA3IMYMMOCTHU TOXKIECTBEHHBIX YaCTHUII.
22. Slnpo aTOMOB y U30TOIIOB OJHOTO U TOT'O 7K€ SIIEMEHTA COJEPIKAT?

1) ogMHAKOBOE YKMCIIO HEHTPOHOB, HO PA3INYHOE YHUCIIO IIPOTOHOB;

2) 0MHAKOBOE YMCIIO IIPOTOHOB, HO PA3JIMYHOE YUCIIO HEHTPOHOB;

3) KOIMYECTBO HEHTPOHOB PABHO KOJIMUYECTBY IIPOTOHOB;

4) 0AMHAKOBOE YMCIIO DJIEKTPOHOB;

5) pa3nuuHOE YUCIIO HIIEKTPOHOB.

23. Kakue yTBep K IeHHs U1l JHEPTUHU CBS3H Apa SIBJISAIOTCS BEPHBIMU?

a) BHEpPrus CBS3W s/Ipa paBHA TOH SHEPrHHU, KOTOpas BBIACISIETCS HMPU OOpa30BaHUM SApa U3
OT/EJIBHBIX YaCTHIL;

0) sHeprus CBA3M SApa — 3TO SHEPrusi, HeoOXOoAWMMas JUId IOJHOTO pacIICIVICHHS sjpa Ha
OT/IeTIaHHBIC YaCTHIBI (HYKJIOHBI);

B) SHEPIHs CBS3M SJpa paBHA TOH SHEPIUH, KOTOPAs MOJIOMIAETCS IPU CHHTE3E AApa.

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

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



24. JlehexT Macchl s1pa 3T0:

1) BenmMumMHA pa3sHOCTH CYMM Macc BCEX HYKIIOHOB M 00pa30BaHHOTO M3 HUX aTOMHOTO s7pa;

2) OTHOILICHHE MEXIy CyMMapHOH Maccoil HYKJIOHOB, HE CBSI3aHHBIX MEXIYy CO0O0i, U
CyMMapHOH Maccol TeX k€ HyKJIOHOB, CBS3aHHBIX MEXIY COOOH B spe aToMa;

3) BenmMuMHA, Ha KOTOPYIO BO3pacTacT Macca BCEX HYKIOHOB IIpM OOpa3oBaHMM U3 HHX
ATOMHOTO S1/1pa;

4) pa3HOCTh MEXIYy CyMMapHOH Maccoil HEWTPOHOB M CYMMapHOH Maccoil MpOTOHOB,
coiepIKalLXCs B S/PE;

5) pacuieruieHue sJipa Ha OTJeJIbHbIC HyKJIOHBI.

25. Kakas 13 npuBeeHHbIX ()OPMYJT ONTMCHIBAET OCHOBHOM 3aKOH paJIMOaKTHBHOIO pacnaua?
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26. Kaxkoii 3apsin UMEIOT ¢ — yacTula, [ —4acTUla U Y —HU3IyueHue?

1) o —4acTtuua — HOIIO)I(HTCJILHblﬁ; ﬁ—'—IaCTI/II_[a - O’FpHHaTCHLHI;Iﬁ; Y —HU3JIIy4CeHUC HE UMECT

3apsiza;
2) @ —4acTHlla — OTPHLATEIbHBIN; [ —YacTUIa — MOJOXXUTENbHBIN; y —HU3Iy4eHHEe HE MMEeT
3apsna;

3) o —yactuiia — He HMeeT 3apsja; [ —uacTUla — OTPULATENbHBIA; ) —U3JIydCHHE -
IIOJIOXKUTEIBHBIN;

4) o — uacTuma — TIIOJNOXKWTENbHBIA; [ —4dYacTUIla — HE HMEET 3apsAna; ) —H3Iy4CHHE -
OTpHULIATEIbHBIH;

5) o — yacTHna — MOJIOKUTENBHBIN; [ — YacTHIa M ) —M3JIy4eHHE - He UMEET 3aps/a;

27. Kakue siiepHbIe NMPOIECCH MPUBOAAT K CTPYKTYPHOH IEpecTpOWKe siAep aTOMOB, a KaKHe
Het?

1) a—, B — pacnaj He U3MEHSIOT COCTAaB S/Ipa, ¥ — M3JIy4eHHE — U3MCHSICT;
2) a—pacnagu y —HU3IydCHHUE U3MEHSIOT COCTaB AApa; [ — pacmaj HeT;

3) f—pacnagu y —u3ilydeHHe U3MEHSIOT COCTaB AJipa; ¢ — paclaj HeT;

4) a—, B — pacnaj U3MEHSIOT COCTaB sIpa, ¥ — U3JIy4YCHUE — HET;

S) a—, f— pacniaa U y — U3NIy4CHUE U3MEHSIOT COCTAaB S/IPa;

28. Kakue peakiny Ha3bpIBalOTCS SIIEPHBIMU?

1) peaxuunu, Ipy KOTOPBIX PO MOTIIOMIAIOT SHEPTHIO;

2) peakiuu, Ipu KOTOPBIX SAPO UCIYCKAIOT 3HEPTHUIO;

3) npeBpalueHusl aTOMHBIX sJiep IPHU B3aUMOJCHCTBUM MX C 3JIEMEHTApHBIMH YacTHLAMH WM
Apyr ¢ Apyrom;

4) BepHBI BCE ONPE/ICIICHNs JaHHBIC B TyHKTax 1-3;

5) cpenu JaHHBIX ONPEIEeNICHUI HET BEPHOTO.

29. Jlns mpoTekaHMs yOpPaBIsIEMOM SIIEpPHOM LIENHOM peakiuuu HeoOXOAMMO, YTOObI
K03()pUIHMEHT pa3MHOKEHHS HEUTPOHOB OBLI:

1) 6onbiie 1; 2) pasen 1; 3) mensbuie 1; 4) mensue 10;

K03(hDUIMEHT pa3MHOXKEHUSI HEHTPOHOB MOKET MPHHUMAThH JH000EC 3HAYCHHE.

30. ﬂﬂepHHC peakuyy CUHTE3a JICTKUX A€p aTOMOB Ha3bIBAOTCS TEPMOSACPHBIMHU, [IOTOMY YTO
OHH BO3MOXKHBI:

IIpY HA3KHX TEMIEpaTypax;
IIpH BBHICOKHX TeMIeparypax (ropsika 10° - 10° K);

IIpY CBEPXHU3KUX TeMneparypax (nmopsaka 0,01 — 0,1 K);
IIpH CBEPXBBICOKHX Temmepatypax (mopsiaka 107 — 10° K);

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

4. METOJIUYECKHE MATEPHAJIbI, ONPEJEJSIIOIIME IPOLENYPbI
OLEHMBAHUSI 3HAHMHI, YMEHMH, HABBIKOB MW (MJH) OIBITA
JESATEJBHOCTH, XAPAKTEPU3VYIOIUX  DTAIIBI  ®OPMHPOBAHUA
KOMITETEHIIUIA

Jlekuun OLIEHMBAIOTCSA 10 IMOCEIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIICIUTH TJIABHYIO
MBICIIb.

JlaGoparopHble 3aHATHS OLIEHMBAIOTCS 110 CAMOCTOSATEIBHOCTH BBINOJHEHHs paboThI,
IPaMOTHOCTH B O()OPMIICHUH, [IPABUIILHOCTH BBIIIOJIHEHUSL.

CamocrosiTennpHass paboTa OLEHHMBACTCS IO KAa4ECTBY M KOJIMYECTBY BBINOJHEHHBIX
JIOMALIHUX WM KOHTPOJBHBIX paboOT, TIPaMOTHOCTH B O(GOPMIICHHUH, NPABHUILHOCTH
BBITTOJTHEHHS.

IIpomexyTo4Hast aTTecTalys MPOBOAUTCS B (hOpME 3auera U IK3aMeHa.

Jlnst onmy4eHus 3a4era U 9K3aMeHa CTYIEHT OYHOM (GopMbl 00ydYeHHs NOJDKEH B TEUSHUE
ceMecTpa aKTHBHO IIOCEIaTh JIEKIMM U TPHHUMATh y4dacTHE B OOCYKAEHHHM BOIIPOCOB
Kacarol1Xcs U3y4aeMoil TeMbl, BBINOIHUTH U 3ALIUTHTh OTYETHI MO MIPAKTUYECKUM 3aHATHAM.

JUis momydeHus 3adeTa W 3K3aMEHa CTYAEHT 3a04HOM (OpMBI OOy4YEHUS JOJDKCH
Hanucatbh KOHTPOJBbHYIO palboTy, aKTUBHO IIOCEWIATh JIEKUMH W TPUHMMATh y4acTHE B
00CYX/ICHUH BOIIPOCOB KAaCAIOLIMXCSl M3y4aeMOW TEMbl, BBIIOJHHUTb U 3ALIUTHTb OTYETHI I10
IIPAKTUYECKUM 3aHATHSM.

Kpurepuu orenku 3adera M 3K3aMEHa MOTYT OBITH IIOJY4EHBI B TECTOBOH (hopme:
KOJIMYECTBO 0ajuIOB WJIM  YJOBJIECTBOPHTEIBHO, XOpOWIO, OTIWYHO. Jmd moiydeHus
COOTBETCTBYIOLIIEH OLIEHKM HA 3a4eTeé M JK3aMEHE II0 Kypcy HCHOJIb3YeTCsl HaKOMUTENIbHAs
cucremMa 0albHO-PEHTHHIOBOM paboThl CTy/eHTOB. MITOroBas OleHKa CKJIaIbIBACTCsl U3 CYMMBI
0aJuIoB MM OICHOK, IOJYYEHHBIX IO BCEM pasfielaM Kypca M CyMMbI OaJUIOB ITOJIy4€HHOH Ha
3a4yere U 3K3aMeHe.



Tabmuua 4.1 - Kpurepuu oLeHKU ypOBHsI 3HaHMI CTYAEHTOB C HCIOJIb30BAHHEM TECTa
Ha 3aueTe WIK SK3aMeHe 110 y4eOHOH aucuuruinHe

Ouenka XapakTepuCTUKH OTBETA CTY/ICHTA
OTtnnyHo 86-100 % npaBUIIbHBIX OTBETOB
Xopoio 71-85 %
Y 10BIIETBOPUTEIEHO 51-70%
HeynosiieTBopuTenbsHO Menee 51 %

OI_ICHKB_ «3Ba4YTCHO» COOTBETCTBYCT KpUTCpUsIM OLICHOK oT «OTIIMYHO» J0
«YAOBJICTBOPUTCIIBHO».

OI_ICHKB_ «HE 3a4YTCHO» COOTBETCTBYCT KPUTCPUIO OLICHKU «HE YIOBJICTBOPUTEIILHO).

KonnuectBo 0OamioB u OLICHKa HEYHAOBJICTBOPUTCIBHO, YAOBJICTBOPUTCIIBHO, XOpOIIO,
OTJIMYHO ONPCACIISIOTCS IIPOrpaMMHBIMU CPEACTBAMHU I1I0 KOJIHMYECTBY IPABUJIBHBIX OTBETOB K
KOJIMYCCTBY CquaﬁHO BI)I6paHHI>IX BOIIPOCOB.

Kputepun orieHnBaHUsI KOMIETEHIUH ClIeIyIOLIHE:

1. OTBeTHl HMEIOT IOJNHBIC pelIeHHS (C IPaBIIBHBIM OTBETOM). VX coxmeprkaHHe
CBHUJIETEIILCTBYET 00 YBEPEHHBIX 3HAHMAX OOYYAIOIIErocss ¥ O €ro YMEHHH pellaTh
npodeccHoHaIbHbIE 3aJa4H, OLICHUBACTCS B 5 0aJIoB (OTJIMYHO);

2. bonee 75 % OTBETOB HMEIOT IOJIHBIE pEIIeHUs (C HPaBUIBHBIM OTBeTOM). Mx
COZIepXKAHHUE CBHUIETEIBCTBYET O JOCTATOUHBIX 3HAHUSX OOY4YarOLIErocsi U ero yMeHUH pelaTh
npodeccHOHaNIbHbIC 3aa4i — 4 6ajuia (Xopomio);

3. He meHee 50 % OTBETOB MMEIOT IOJHBIC PELICHHs (C MPaBUIBHBIM OTBETOM). Mx
COIePXKAHUE CBHUACTENBCTBYET 00 YIOBJICTBOPUTEIBHBIX 3HAHMAX OOYYAIOUIErocs M O €ro
OrPaHMYCHHOM YMCHHH peIlaTh IPO(eCcCHOHANbHBIC 331a4l, COOTBETCTBYIOIIUE ero Oymymieit
kBaydukanuu — 3 6auia (yI0BIECTBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pELICHHs C NpPaBHIbHBIM OTBeTOM. MX conepxaHue
CBHJETENBCTBYET O CJa0blX 3HAHMAX OOydYalollerocs M O €ro He YMEHHH pellaTh
npodeccroHabHble 3a1a4ul — 2 6asa (HeyI0BICTBOPUTEIIBHO).



