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1 OBIIME ITOJIOXKEHUA

OneHouyHble MaTepuaibl — 3TO COBOKYMHOCTh Y4YEOHO-METOIMYECKHX MaTepuajioB
(MpaKTHYECKUX 3a/JaHuil, omucaHuid (GOpM M TPOLEAYp MPOBEPKH), MpEeIHA3HAUYCHHBIX IS
OLICHKM KadecTBa OCBOCHHSA OOydYalolIMMHUCS JAHHOM JAHUCHUUIUIMHBI KaK YacTH OCHOBHOM
00pa3zoBaTebHON MTPOTPaMMBI.

llenp — OLIEHUTh COOTBETCTBHME 3HAaHUN, YMEHUH UM YPOBHA MNPUOOPETEHHBIX
KOMIIETEHIIMI 00YJaloInXcs UeIsIM U TpeOOBaHUAM OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHOMN aTTECTALNH.

OcHoBHas 3a37a4a — 00ECHEYUTHh OLEHKY YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIIMH,
3aKPEIUICHHBIX 33 JUCLUIUIMHOMN.

KoHnTponp 3HaHul poBOAUTCS B (hopMe MPOMEKYTOUHOH arrecTanuu. [Ipomexyrounas
aTTecTalus MPOBOAUTCS B (popMe FK3aMeHa B IEPBOM, BTOPOM U TPETHEM CEMECTpaXx.

dopMa IPOBEACHMUSA DK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKUM BOIIPOCAM,
c(hOpMYJIMPOBAHHBIM C YYETOM COJEp>KaHUS y4eOHOW MUCHUIUIMHBI U PElIeHUE MPaKTHUYECKUX
3a/1a4.

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

CdopmupoBaHHOCTh Ka)/10l KOMIIETEHIUHU (WM €€ YacTH) B paMKaX OCBOEHUS JIaHHOU
JTUCIUILIMHBI OIIEHUBAETCS B Mpoliecce MPOBeeHHs dk3aMeHa B hopMe 6ambHOM OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoOKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOrPaMMO, YCBOMBIIMN OCHOBHYKO M 3HAKOMBIA C JONOJHHUTEIbHOU
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BbICTaBISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKUE CIOCOOHOCTH B TOHMMAHUU, U3JI0KEHUN
Y MCIIOJIb30BaHUU y4eOHO-ITPOrPaMMHOTO MaTepraa;

«Xopomo» 3aciy)XHBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IPOrpPaMMHOr0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN NpeyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBILNN OCHOBHYIO JIMTEpPATypy, PEKOMEHJOBaHHYIO B Iporpamme. Kak npaBuio, oLeHKa
«XOpOILI0» BBICTABISETCS CTYIEHTaM, IOKa3aBIIMM CHCTEMaTHYECKHI XapakTep 3HaHWM IO
JUCLUIUIMHE U CHOCOOHBIM K HX CAMOCTOSITEIbHOMY IOTMOJHEHUIO U OOHOBICHHMIO B XOJ€
JanbHene yueOHoi padboThl U IpohecCUOHATBHON AESITEbHOCTH;

«Y10BJIETBOPHUTEIBHO» 3aCIIy)KUBAaeT CTYAEHT, OOHApYKUBIIMN 3HAHUS OCHOBHOI'O
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM i JajdbHeuied ydeObl u
npeacTosiel paboThl MO  CHENUATbHOCTH, CIPABISAIOUIMICA C BBIIOJHEHUEM 3aJaHMi,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOM JIUTEPATYPOMl, pPEKOMEHIOBAHHOMN
nporpamMmoil. Kak mpaBuiio, OIIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOTYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJjaHuii, HO 00Jalal0IMM HEOOXOAMMBIMU 3HAHUSMH JUISl UX YCTPaHEHHS O] PYKOBOACTBOM
IpernojaBaTens;

«HeynoBJ1IeTBOPUTEIBLHO» BBICTABISETCS CTYAEHTY, OOHapyXHBIIEMY MpoOeiasl B
3HAHUAX OCHOBHOIO Y4e€OHO-IPOrPpaMMHOIO MaTepuaia, IOMYCTHUBIIEMY HpPUHIMIINAAIbHBIC
OIMOKK B BBINOJHEHUH NPEAYCMOTPEHHBIX Nporpammon 3amaHuil. Kak mpaBuio, oleHka
«HEYAOBJIETBOPUTEIILHO» CTaBUTCS CTYIEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH O0ydeHHE WU
OPUCTYNUTHh K NMPO(EeCCHOHAIBHONW NEATENIbHOCTH MO OKOHYAHMM By3a 0€3 JOMOJIHUTENIbHBIX
3aHSATHUIA MO COOTBETCTBYIOIIEH NUCIUTIIIUHE.

OneHka «HeyAOBJICTBOPUTEJbHO» BBICTABIISETCS TAK)KE B Cllydae, €CJIH CTYIAEHT HE
BBITMIOJHWII W/WJIM HE 3alIUTUII JIabopaTOpHbIe pabOoThI, MPEAYCMOTPEHHbIE Tpa)UKOM B JAHHOM
ceMecTpe, W He BiaJeeT NpUoOpeTaeMbIMH B MpoOIecce MPAKTHUYECKHX 3aHATHI HaBBIKAMHU
peieHus (U3NUECKUX 3a/1a4 M0 TeMaM TEeKYIIero ceMecTpa.



3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCIUIIJIMHE

No KonTponupyemeie pa3nesnbl Kon xonTponupyemoit Bun, meron, popma
/1 (TemMbl) AUCIUTUIMHBI KOMIETEHIUH (1n e OLIEHOYHOTO
4acTH) MEPONPUSITHS
1 2 3 4
1 Du3nyecKue OCHOBBI KJIACCHUECKON MEXaHUKH
1.1 | Beenenue OIIK-1.1 SK3aMeH
OIlK-2.2
1.2 | Kunemaruka nocTynaTeabHOTO OIIK-1.1 DK3aMeH
Y BpaIIaTeIbHOTO JIBH)KCHHS OIIK-2.2
1.3 | JlunamuKa MOCTYyNaTeIbHOTO U OIlIK-1.1 DK3aMeH
BpAaIaTeIbHOTO JIBHXKCHHUSI OIIK-2.2
1.4 | 3aKkoHBI COXpaHECHHS OIIK-1.1 DK3aMeH
OIlK-2.2
1.5 | OcHOBEHI cieIIUATBHON TEOPUH OIlK-1.1 OK3aMeH
OTHOCUTEJIbHOCTH OIlK-2.2
1.6 | Mexanuueckue KoneOaHus OIlIK-1.1 DK3aMeH
OIlK-2.2
2 OCHOBBI MOJICKYJISIPHOM (PU3UKU U TEPMOJAUHAMUKH
2.1 | OcHOBBI MOJICKYJISIPHON (PU3UKH OIlIK-1.1 DK3aMeH
OIlK-2.2
2.2 | OCHOBBI TEPMOJIMHAMHKH OIlIK-1.1 DK3aMeH
OIlK-2.2
3 DIEKTPUYECTBO
3.1 | DmekrpocraTuka OIIK-1.1 DK3aMeH
OIlK-2.2
3.2 | IIpOBOJHUKY U AUIIEKTPUKHU B OIlK-1.1 DK3aMeH
AIIEKTPUUYECKOM M0JIe OI1K-2.2
3.3 | IloCTOSIHHBIN AIIEKTPUYECKHIA OIlIK-1.1 DK3aMeH
TOK OI1K-2.2
4 DIIeKTPOMarHeTU3M
4.1 | MarHuTHOE 1oJie B BaKyyme OIlK-1.1 OK3aMeH
OI1K-2.2
4.2 | MarauTHOE TIOJIE B BEILIECTBE OIlK-1.1 DK3aMeH
OIlK-2.2
4.3 | DnexTpoMarHUTHas MHIYKLUS OIlK-1.1 OK3aMeH
OI1K-2.2
4.4 | DnekTpoMarHuTHbIe KojaeOaHus OIlK-1.1 DK3aMeH
OI1K-2.2
5 Bomner u ontrka
5.1 | Bonnsl OIlK-1.1 DK3aMeH
OIlK-2.2
5.2 | Onruka OIlK-1.1 DK3aMeH
OIlK-2.2
6 KBanToBas ¢usnka
6.1 | KBanToBas ontuka OIlK-1.1 DK3aMeH
OIlK-2.2
6.2 | KBanToBas MexaHHKa OIIK-1.1 OK3aMeH
OI1K-2.2
7 AToMmHas U siiepHas pusnka




7.1 | ®usuka atoma OIlK-1.1 DK3aMeH
OI1K-2.2

7.2 | DneMeHTHl (PU3UKH TBEPIOTO OIIK-1.1 DK3aMeH
Tena OIlK-2.2

7.3 | SInepnas pusuka OIIK-1.1 DK3aMeH
OIlK-2.2

4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA 1 UHBIE MATEPUAJIbBI

4.1. llpome:kyTouHas arTectanus B popme 3x3amena (1 cemectp)

Kon Pe3ysbTaTrhl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOTrPaAMMBbI
KOMIIeTeHI[UH Conep:xaHue KoMNeTeHIUH
OIlK-1 Crioco0OeH aHAIM3UPOBATh 33/1a49H MPOPECCHOHATBHON JIEeATeIPHOCTH Ha
OCHOBE TOJIOKEHH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U
MaTeMaTUKH

OIIK-1.1 Ananu3upyeT 3amadu Mpo(ecCHOHATBHON IEATEIIbHOCTH HA OCHOBE IIOJIOKEHUH,
3aKOHOB ¥ METOJIOB B 00JIaCTH €CTECTBEHHBIX HAYK

TunoBele TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHIINHE

1. MarepuanbHas touka. Cucrema otcuera. Ilyte. Ilepememenue. CxopocTh H
YCKOPEHHE MaTepuaIbHON TOYKH, UX MPOEKLUUU HA KOOPAUHATHBIE OCH.

2. Bpamenne marepraqbHOW TOYKH BOKPYT HETOABIIKHOW OCH. YTIIOBas CKOPOCTh U
ynioBoe  yckopeHue. CBs3p MEXIy YIIOBBIMM M JMHEMHBIMHM ~ KHHEMAaTUYECKUMU
XapaKTEPUCTUKAMHU.

3. I'panunpsl NpUMEHUMOCTH HBIOTOHOBCKOM MexaHukH. IlepBbiii 3akoH HeloToHA.
Cuna, macca u umnynasc. Bropoil 3akon HpioToHa kak ypaBHeHME JBHXKEeHMs. TpeTuil 3aKoH
HeroToHa.

4. 3akoH BceMupHOTO TsAroTeHus. Cuiia TsDKECTH M Bec Tena. Ynpyrue cuiibl. CHITbI
TpEHUs.

5. KoncepBatuBHble u auccunatuBHble cuibl. [loTeHinuanbHas »Heprus. Buubl
NOTCHIUANIbHOW dHepruu. [lonHas MexaHu4deckast SHEprusl.

6. BHyrpeHHHWe W BHEIIHWE CWIJIBI. 3aMKHYTas CHCTEMAa. 3aKOH COXPaHEHHs MOJHON
MEXaHN4YEeCKOM IHeprun. CBsI3b 3aKOHOB COXPAHEHUs CO CBOMCTBAMM ITPOCTPAHCTBA U BPEMEHH.

7. 3aKoH COXpaHEHHUS UMITyJbCa.

8. MoOMeHT CuJbl, MOMEHT UMITYJIbca. 3aKOH COXPaHEHHUsI MOMEHTa UMITYIIbCA.

9. OCHOBHOI 3aKOH JMHAMHUKHU BPAIIATEIILHOTO JABHKCHUS.

10. MomeHT uHepiuy, ero cBoiicTBa. Teopema LllTeiinepa.

11. Hpuamun otHocutenbHOoCcTH [ammnes. IlpeoOpazoBanue [amunes. Kmaccuueckas
TeopeMa CIIOKEHUS CKopocTel. THBapruaHTHOCTB 3aKOHOB HBIOTOHA B MHEPLUAIBHBIX CUCTEMAX
oTcyera.

12. Tloctynarsl OinmreiiHa. [IpeoOpazoBanus Jlopenna. OTHOCHTENBHOCTh MOHSATHS
OJTHOBPEMEHHOCTH. OTHOCUTENBHOCTh JUIMH W IIPOMEKYTKOB BpeMeHHU. MHTepBan Mexay
COOBITUSIMH.

13. PenaATUBUCTCKHI 3aKOH TPEOOpa3OBaHUS CKOPOCTH. PENSTHBHCTCKAN WMITYIIBC.
PenatuBucTCKOEC ypaBHEHUE NWHAMHUKU. PEIATUBUCTCKUE BBIPAXKECHUSA NI KUHETUYECKOW U
MIOJIHOM dHEPrun. B3auMoCBsA3b MacChl U SHEPTHH.




14. TlonsiTue O HeWHEpUHUANbHBIX cucTeMax otcyeta. Cunsl uHepuuu. [IpuHUUI
SKBUBAJEHTHOCTH DWHILITEHHA.

15. quddepennmnansHoe ypaBHEHHE CBOOOJHBIX TapMOHHYECKUX KOJIEOAHWH U ero
peLieHue.

16. VYpaBHeHme 3aTyxaromMx KoiebaHudi u ero peuienue. [lapaMeTpsl 3aTyxaromux
KOJIeOaHUH.

17. VYpaBHeHME BBIHYKIEHHBIX KOJI€OaHUI U €ro peuieHue. SIBIeHue pe3oHaHca.

18. Craructuueckuit u TEPMOJUHAMUYECKUI METO/IbI UCCJIEI0BAaHUS.
TepmoguHamMuyeckre mapamerpbl. PaBHOBECHBIE COCTOSIHUSI U MPOLIECCHI, X M300paXeHHE Ha
TEPMOJUHAMUYECKUX IUarpaMMax COCTOSHHUS.

19. Wpeanbubiii ra3. [laBneHwe wuaeanbHOTO Tras3a. BBIBOI OCHOBHOTO ypaBHEHHS
MoJIeKyIsipHO-KuHeTHUeckor Teopun (MKT) nuneansHoro rasa.

20. Cpennsis KUHETHYECKas OJHEPIUs MOJIEKYJd HWIeabHOTO Tasza. MOoJeKynspHo-
KMHETUYECKOE TOJKOBaHUE aOCONIOTHON Temmeparypbl. Umcio creneHeil cBOOOABI MOJIEKYIIBL.
3aKOH PaBHOMEPHOT'O pacIpeieIeHUs] JHEPTUH 110 CTEMEHSIM CBOOOIBI MOJICKYII.

21. OcHOBHOE YpaBHEHHE COCTOSHUSI HaeadbHOro rasza (ypaBHenue Kiameiipona-
Menneneesa). M3omporecchl.

22. 3akoH MakcBenia Ui pacipeleieHuss MOJIEKyI UACalbHOTO ra3a Mo CKOPOCTIM U
SHEprusiM. XapakTepHbIE CKOPOCTH JABHKEHUSI MOJIEKYI U€aIbHOIO Ta3a.

23. Ilpunnun neranbHOTO paBHOBecusi. bapomerpuueckas dopmyna. 3akoH bonbiiMana
JUIS pacpeiesIeHUsl YacTULl BO BHELLIHEM MOTEHIMAILHOM I10JIE.

24. Pabota mpu u3MEHEHHMH OObEMa, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS HSHEPTHUs
ujeanbHoro rasa. Ileppoe Hauano TepMOAMHAMHKH, €T0 IPUMEHEHHUE K M3ompoueccaM. Bropoe
HayaJio TEPMOJMHAMHUKHU.

Tunosble 321a4M 0 AUCHHUILIHHE
1. JIBIDKCHHE MaTepHAbHOM TOUKH 3a1aHo ypaBHeHHeM X=At+Bt’, rie A = 4 m/c, B=-0,05
M/c?. Onpenenuth KOOPAUHATY B MOMEHT BPEMEHH, B KOTOPBIN CKOPOCTH V TOYKH PaBHA HYIIIO.
OTtBert: 80 M.
2. JIBrKeHre MaTepruanbHOM TOYKH 33/1aHO YPABHEHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
m/c?. OnpenenuTh YCKOpEHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOYKH paBHA HYIIIO.
Ortser: -0,10 m/c’.
3. JluHeiHass CKOPOCTh Vi TOYEK Ha OKPYKHOCTH BpAIIAIONIETOCs JWCKa paBHA 3 M/C.
Touku, pacnonoxennbie Ha AR=10 cm Oarke K OCH, UMEIOT JTUHEHHYI0 CKOPOCTh Vo=2 M/C.
Onpenenuts yriaoByro CKOpPOCTh BpalleHus aucka. Orser: 10 paa/c.

4. Jluck Bpamaercsi COIVIACHO YPaBHEHUIO ¢ = A+Bt+Ct%, tne A=1 pan, B=-2pan/c,
Cc=05 pan/c3. Haiitu yriioBoe yckopenue B MOMeHT Bpemeru t = 2 c. OTBeT: 6 pan/c.
S. JIuck BpamaeTcs COrjJacHO YpaBHEHHUIO ¢ = A+Bt+Ct%, rie A=1 pan, B =12 pan/c,

c=-1 pan/c3. B kakoit MOMEHT BpeMeHHU yTJIoBasi CKOPOCTh JUCKa OyneT paBHa Hymo? OTBer:
2c.

6. Halitn MOMEHT MHEpIMU NTOJIOrO HUIMHAPA MACCON 2 KT U PAIUYCOM 5 CM OTHOCUTEIBHO
ero ocu cummerpun. Orser: 0,005 KM’

7. Halitn MoMmeHT mHepuuu mapa Maccod 5 kr m paguycoM 10 cM OTHOCHTEIBHO OCH,
npoxosiiei uepes ero uentp macc. Orser: 0,02 Kr M.

8. Haiitn MomeHT nHepiuu aucka maccoi 0,5 kr u paguycom 20 CM OTHOCHUTEIBHO OCH
NEepHEeHINKYIIPHOH K MIIOCKOCTH JHMCKa U Mpoxosiei uepes ero nentp. Orser: 0,01 Kr-m’.

9. HalitTh MOMEHT WMHepUMH CTEpXHS MacCcol 5 Kr M JUIMHOW 1,2 M OTHOCHUTEIIBHO OCH
NEPIEHIUKYIJIIPHON K CTEPKHIO U TPOXosiiel yepes ero cepeauny. Orser: 0,6 Kr-m’,

10. HaiiTu MOMEHT WHEepUMH CIUIOIMIHOTO IWJIMHApPA MAcCOl 2 KI' U pPaauycoM S cM
OTHOCUTENBHO ero ocu cummeTpuu. OTBet: 0,025 KM’

11. Halitn MOMeHT mHepuuu crepxHs maccod 1,5 kr u JIMHONW 1 M OTHOCHTENBHO OCH

. o 2
NEepPHEHANKYIISIPHON K CTEPKHIO U MTPOXOoasiiei uepes ero koneu. Orser: 0,5 kr-m”.



12. BepeBka paspeiBaeTcd mnpu IOABEIIMBAaHMM K Hel Tena maccoil 36 kr. Temo kakoit
HauOoJIbIIIeH MacChl MOYKHO TTOJTHUMATh Ha 3TON BEPEBKE C YCKOPEHUEM 2 M/c?? Orser: 30 Kr.

13. Teno cockanb3bIBAaET MO INIAJKON MOBEPXHOCTH, cocTaBisAomel yroa 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OTBer: 5 m/c?.
14. C xaxkoli MUHMMaJIbHOM FOPU30HTAJIBHON CHIJION HY)KHO MPUKUMATh TEJIO MAacCOi 2 Kr K

BEPTHKAJIBHON cTeHe, 4yToObl oHO He ynano? KoadduuueHT TpeHHs MeXay MOBEPXHOCTHIO
cteHsl U TesoM pasel 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BeicoThl 19 M 3a 2 ¢. HaliTu cuity cOnpoTHUBIIEHUS BO3AyXa,
cuuras ee nocrossaoi. Oteer: 0,25 H.
16. MaxoBuK B BUJE LWIMHIpa Maccod 5 kr u pamuycomM 20 cm 3a 4 ¢ OT Hayana

PaBHOYCKOPEHHOTO BpaleHus 1ocTUTr 4acToThl 10 06/c. HailT MOMEHT cuil, JeHCTBYIONMUX Ha
MmaxoBuk. OtBet: 1,57 H-Mm.

17. Tonkuil ogHOPOAHBINA cTepxeHb JuHOM 50 cM u maccor 400 r Bpamiaercs ¢ yriioBbIM
yckopeHHeM 3 paz/c’ OKONO OCH, HPOXOISIIEil MEpICHANKYISPHO CTEpKHIO depe3 ero
cepenuny. Onpenenuts Bpamaomuii MoMeHT. OTBer: 25 MH M.

18. [Tyns netut co ckopocteio 800 M/c, Bpalasich OKOJIO MPOAOJIBbHOM ocu ¢ yactotoit 3000
00/c. IlpuHMMas TyImoO 3a IWIMHIPUK JAAAMETPOM 8 MM, ONPEICIHTh KaKyrO JOJIF0 KUHETHICCKOM
SHEPIUH Tella COCTaBIIIeT KMHeTHuecKas sHeprus Bpaienus. Orer: 0,44 %.

19.  Tlox melicTBMEM MOCTOSIHHOM CHIIBI BaroHeTKa MpuoOperna CKopocTh 2 m/c. OnpenenuTsb
paboty A cuibl, eciau macca Baronetku pasHa 400 kr. Orser: 800 k.
20. Manenbkuii mapuk Maccod 100 r ABMXKETCS B TOPU30HTAJIBHOM IUIOCKOCTH HA HUTHU

amuHoit 40 cM. Kakyio paboTy HYXHO COBEPIIUTH, YTOOBI YBEIHUYUTH YIJIOBYIO CKOPOCTh
nrapuka ¢ 20 pan/c o 25 pan/c? Orser: 18 k.

21. OrnpenenmuTts JTMHEHHYI0 CKOPOCTh IIEHTpa MOJOT0 IMIIMHIIPA, CKaTUBIIErocsi 63 CKOMBKEHUS C
HAaKJIOHHOM IIJIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. ODHOPOMHBIM IWIMHAP KaTUTCA 0e3 NPOCKAIb3bIBAaHUS 10 TOPU30HTAIBHOU

MOBEPXHOCTH CO CKOPOCTBIO 2 M/c. Ha Kakylo BBICOTY OH CMOXKET IMOJHATHCS MO0 HAKIOHHOM
mrockoctu? OtBet: 0,3 M.

23. Cuapsin maccel 50 Kr, JETSIIMH TOPU3OHTAIBHO cO ckopocThio 800 m/c, momamaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaiiTu ckopocTh miaTdopmsl Mocie MOoNajaHus
cHapsiza, ecnu ee macca 16 1. OTBet: 2,5 m/c.

24. I[To ropu3oHTaIBHBIM penabcaM co cKOpocThio 20 kM/4u BHkeTcs miuatdopma maccsl 200
kr. Ha Hee BepTuKaibHO MagaeT kameHb Macchl 50 Kr u nBuxkeTcss BMecte ¢ ruargopmoi. C
KaKOH CKOPOCTBIO IOCIIe 3TOro JABMKeTcs miaardopma? OrBer: 16 km/4.

25. [Tnardpopma B Buze aucka maccoil 4 kr u paauycoMm 12 cM Bpamaercs N0 MHEPLUUU
BOKPYI' BEPTHUKAJIBHOW OCH. BO CKOJNBKO pa3 yMEHBIIMTCA 4acTOTa BpAalllEHUs, €CIU Ha HEe
MIOJIOXKUTH KOJIBIIO Maccoi 1 xr u pagmycom 10 cm? OtBer: 1,35.

26. Touka coBepiaeT rapMOHHUYECKHE KoJieOaHuUs MO 3aKOHY X = ACOS(wt+@g), rae A=3 cm,
ao=2c". Haiiru MaKCUMaJIbHYIO CKOPOCTh Touku. OTBeT: 6 cM/c.

217. Touka coBepiaeT rapMOHHYECKHE KoJieOaHus MO 3aKOHY X = ACOS(wt+@g), rae A=5 cm,
a ® = 2 ¢ Haiitn MakcuMaibHOe yekopenue Toukn. Orser: 20 em/c?.

28.  Haiitu mnepuoj KoneGaHUM (PU3MUECKOT0 MasTHUKA, MPEACTABISIONIEr0 COOOM

OOHOPOJHBIA CTEpkKEHb JIMHOM 60 cM, BpallarOIUCSd BOKPYr TOPU3OHTAIBHON OCH,
poxoJsIIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29. Haiitu mnepuwon koneGanuii  (GU3HUECKOTO MASTHHKA, MPEICTABISAIONMIET0 COO0M
OJTHOPOJHBIN AUCK paanycoM 30 cM, BpallaloLniics BOKPYT TOPU3OHTAIBHON OCH, IPOXOIAIIEeH
yepe3 kpaii aucka. Orer: 1,33 c.

30. bannon BMectumocThio 20 71 cOlepKUT yriaeKucslil ra3 maccoit 500 r moa gaBiaeHUEM
1,3 MIla. Onpenenuts TemnepaTypy raza. Orser: 275 K.
31. Kakoii 00beM 3aHMMaET UCaIbHbBIN Ta3, CoAepKalmii | KMOJIb BeleCTBa MPHU JaBICHUH

1 MIla u Temneparype 400 K? Orger: 3,3 m°.



32.  bamnon BMectuMocThio 12 11 comepxut yriekucinslii ra3. [lasnenue rasa pasao 1 Mlla,
temriepatypa 300 K. Onpenenuts maccy rasza B 6amuione. OrBert: 212 1.

33. B GauioHe BMECTHMOCTBIO 25 11 HaxoauTcs Bojaopon mpu temmeparype 290 K. ITocne
TOr0O KaK 4YacThb BOJOpOJA HM3pacxoJ0BajiM, JaBieHHe B OayuioHe noHusmwiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxoJoBaHHOro Bogopoaa. Orser: 8,3 r.

34. B 6amnone conepxutcs raz npu temreparype 100 °C. [Jo kakoit Temmepatypsl (B °C)
HYXXHO HarpeTh ra3, 4ToObl €ro JIaBjJIeHue YBEIUYHIOCh B ABa pa3a? Orset: 473 °C.

35. Kakoe koam4ecTBO TEIUIOTHI moTpedyercs, yToObl HarpeTh 1 mMoispb azora Ha 300 K npu
ocTOosTHHOM 00beme? OTBeT: 6,23 K/I:K.

36. Ha ckonbko wu3MeHWIach BHYTPEHHSSI JHEpPrusi BOASHOIO Iapa, €CiId IpU €ro
1300apUUECKOM C)KaTHH BHEIIHKE CUIIbI cOBepIImIn padoTy paBuHyo 10 k/[x? OrBet: 30 k/l:x.
37. [Tpu xaKoM IaBIEHUHN MPOUCXOAUIIO U300apHOE paCIIMPEHUE a30Ta, €CIIM Ha YBEJIIMYCHHE
ero oorema Ha 12 i1 6110 3aTpadyeHo KoymdecTBO TerioThl paBHoe 21 kIx? OrBer: 500 klla.
38. Kakoe konu4ecTBO TEIIOTH ObLIO 3aTpaueHo Ha HArpeB Tefius MPU MOCTOSHHOM 00beMe
V=20 1, ecnmu ero gasnenue Bozpocio Ha 400 k[1a? OrBer: 12 k/[:k.

39. Kakoe xonmudecTBO TerioTel moTpedyercs, uToObl HarpeTh § Mok Bogoponaa Ha 100 K
pu ocTossHHOM JaBieHun? Orset: 23,3 kK.

40. [Tpu m3oxopHOM HarpeBe | Moms renmusi Temieparypa yBenuuuBaeTcs B 3 pasa. Haiitu
npuparienue surpormu. OrBer: 13,7 JTx/K.

Kona Pe3yabTaThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbl
KOMIEeTeHIHH Copep:xxaHue KOMIeTeHI Ui
OIIK-2 Crioco6en ¢popmMynupoBath 3a71a4u Mpo(ecCHOHATBHON AEITETPHOCTH Ha

OCHOBE 3HaHUI NPODUIBHBIX PA3IEIOB MATEMATHUCCKUX H
€CTECTBEHHOHAYYHBIX TUCLUIIINH

OIIK-2.2 ®opmynupyerT 3amadud  MPOPECCHOHATLHOW JIESTEIFHOCTH HAa OCHOBE 3HAHUUN
NpOUIBHBIX Pa3eNioB €CTECTBEHHO-HAYYHBIX JUCIUTUINH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 IUCHUILIHHE

1. BsbluncieHue NpoOIGHHOTO MYyTH NMPU HEPABHOMEPHOM ABMKEHHU MaTepHallbHON
TOUYKH.

2. llentp w™macc. VYpaBHeHWe JBIDKEHHS IeHTpa wMacc. CHcremMa IIeHTpa Macc.
PeakTuBHOE ABUKCHUE.

3. KpuBonmHeiiHOe TBM)KEHUE MaTepUAIBHOW TOYKU. TaHTEHIMAIBHOE M HOPMAJIbHOE
YCKOpEHHUE.

4. BpIBOJ MOMEHTOB MHEPLIUU CTEPKHS, UJINHAPA, [Iapa.

5. Pabora cuibl 1 MomHOCTE. KiHETHYECKast SHEPTUsl MOCTYNATEIbHOTO IBM)KEHUSI.

6. Kwunermueckas »Heprus Tena, BpAmIAIOMIETOCS BOKPYT HEMOJBIKHOW  OCH.
Kunerndeckas 3Heprus Nnpy MIOCKOM JIBH)KEHUU.

7. CobOonnbie ocu. ['mpockomn. [Ipeneccus rupockona.

8. IlpyxuHHBIHA, GU3NUECKHUI U MaTEMAaTUYECKUN MAaITHUKHA. DHEPTHsI TAPMOHUIECKOTO
OCLMJUIATOpA.

9. CnoxeHue OIMHAKOBO HAMPABJIEHHBIX U B3aUMHO NEPIEHAUKYIISIPHBIX KOJIeOaHMIA.

10. DxcnepuMeHTaIbHOE MOATBEPKICHUE pactpenencauss Makcsemmia: onbITel [lITepHa
u Jlammepra.

11. Cpennee 4dHCIIO CTOJKHOBEHHWH, CpemHSs JJIMHA CBOOOMHOTO Tmpobera u
3 PEeKTUBHBII TUaAMETP MOJIEKYII.

12. AnmaGarHbiii mporece, ypaBHeHue [lyaccona.

13. TemmoemkocTh HIEaTBLHOTO Ta3a NpU H3OMpoleccax. YpaBHeHWe Maifepa.
Kitaccnueckass MONEKyISIpHO-KMHETHUYECKas: TEOpUs TEIUNIOEMKOCTH HACAIBHOIO raza M ee



OTPAaHUYEHHOCTb.
14. Kpyroso#i nporecc (muki). TeruioBble ABUTATeN W XoJioawibHble MammHbl. KITJ]
uJeaIbHOM TeroBoil mamuHebl. [{ukn Kapho.
15. DHTponus uaeansHOro ra3a mpu 0OpaTUMBIX U HEOOPATUMBIX Mpoueccax. Teopema
Hepncra. Cratuctrueckoe TOJIKOBAaHHE SHTPONUH. TepMoIuHAMIKa HEOOPATHUMBIX ITPOIIECCOB.

4.2. llpome:kyTouHas atTecTanus B popme 3x3amMeHa (2 cemectp)

Kon Pe3ysbTaThl 0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl
KOMIIeTEeHI[UH Conep:xanue KoMNeTeHIUH
OIlK-1 Crioco0eH aHaM3UPOBATh 33/1a4H MPOPECCHOHATBHON IEATeILHOCTH Ha
OCHOBE TIOJIO)KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK H
MaTeMaTUKU

OIIK-1.1 Ananu3upyeT 3amadv NMpo(ecCHOHATBHON IEATEIIbHOCTH HAa OCHOBE IIOJIOKEHUH,
3aKOHOB ¥ METOJIOB B 00JIaCTH €CTECTBEHHBIX HAYK

Tunosblie TeopeTHYeCKHE BONPOCHI K IK3aMeHY 10 INCHHUILIHHE

1. DnekTpu4ecKuil 3apsj U ero cBoicTBa. 3akOH coXxpaHeHUs 3apsaa. BzaumoneincTeue
3apsA0B. 3akoH Kynona.

2. DJeKTpOCTaTUYeCKoe II0Jie, BEKTOp HampsbkeHHOCTU. llpuHuumn cyneprno3unuu
3IEKTPUUECKUX TOJIEH U €ero NPUMEHEHUE JJI pacueTa MoJisl, CO3JaHHOIO CUCTEMOM 3apsiioB.

3. IloTOoK BekTOpa HANpPSHKEHHOCTH JieKTpudeckoro noisd. Teopema I'aycca mis
3JIIEKTPUYECKOIO IOJISI B BAKYYME.

4. Teopema 0 HUPKYIALNHA BEKTOPA HANPSIKEHHOCTH AIEKTpHUYecKoro nois. [lorennman
10JIS1 TOYEYHOTO 3aps/a.

5. CBobOoxaHble U CBSI3aHHbIE 3apsibl. BekTop snexkTpuueckoro cmerieHus. Teopema
["aycca nist SIEKTPUYECKOTrO MOJIs B JUDIEKTPHKE.

6. JlupnekTpuku, —TONApU3alMs  JUIJIEKTPUKOB.  BekTrop  MONSIpU30BaHHOCTH.
ONEKTpUUYECKOE II0JI€ BHYTPH JUAJIEKTPUKOB. JlMasleKTpuyeckass BOCIPUUMYHMBOCTD U
IIPOHUILIAEMOCTb.

7. Pacnpenenenue 3apsna B [POBOJHMKE.  ODIJIEKTPOCTAaTUYECKAs  MHAYKLUS.
DneKTpuyeckas eMKOCTh YEIMHEHHOTO ITPOBOJIHUKA, 2-X MPOBOJHHUKOB.

8. DmekTpoaBmxyuas cuia. 3akoH OMa U CONPOTUBIIEHHE POBOJAHUKOB. 3akoH Oma B
MHTerpanbHol U tuddepernmansHoi popmax. 3akon OmMa A1 HEOJHOPOJHOIO yYacTKa LIETH.

9. MommHnocts Toka. 3akoH [[xoynsa-JIeHnma B MHTerpanbHON U AuQdepeHnaIbHONn
dbopmax.

10. Bekrop MarHuTHOM MHAYKIMHU. MarHUTHOE 110JIE€ PABHOMEPHO ABMIKYILETOCS 3aps/a.
3akoH buo-Casapa-Jlannaca.

11. B3zanMoseicTBUE NPOBOJHUKOB C TOKOM. 3aKOH Amriepa.

12. Teopema O HUPKYISALHUH BEKTOPAa UHAYKIIMHM MAarHUTHOTO ITOJIsI. 3AKOH IOJIHOTO TOKA.

13. Ilotok BekTOpa MarHUTHOM uHAyKUuu. Teopema [aycca mist BekTOpa MHIYKIUH
MarHuTHOTO 1ojist. KoHTyp ¢ TOKOM B OTHOPOAHOM M HEOJHOPOAHOM MarHUTHOM IIOJI€.

14. SIBnenue JIEKTPOMarHUTHOU WHAYKLHUN. OneITh dapanes. 3aKoH
NIEKTpOMarHuTHOM uHAyKuMu. IIpaBuno Jlenna. DnexkrponBrkymas cuna uHAyKuuu. [lomHsii
MarHuTHbIN NOTOK. Toku PyKo.

15. SBnenne camomuaykuuu. ManykrtuBHOCTh. OJIC camomHayknnu. MHAYKTUBHOCTH
COJICHOM/JIA.

16. BzaumHas wHOykuus. B3anmHas WHIYKTHBHOCTb. OJHEPrUsi KOHTYpa C TOKOM.
ITnoTHOCTH HEPTUM.

17. HamarnumuenHocts. Toxku HamarHuyuBaHus. BekTop HampsHpKEHHOCTH MarHUTHOTO



noJist. TeopeMa o0 HUPKYISIUN BEKTOPA HAMPSKEHHOCTH MATHUTHOTO TIOJIAL.

18. VYpaBHeHue MakcBeia [ 3JEKTPOMAarHUTHOTO TOJiE B HWHTETPaJbHOW U
muddepeHraIbHOR Gopmax.

19. ludbdepennnanbHoe ypaBHEHHE JJICKTPOMATHUTHBIX KOJICOAHWM, €ro peIICHHE.
Buasl konebanuii 1 UX XapaKTEPUCTUKHU.

20. VYpaBHEHHE BBIHYXICHHBIX KojeOaHuil. Pe3oHanc TokoB u HanpspkeHuid. [lonarue o
MIEPEMEHHOM TOKE.

Tunosble 321244 N0 AMCHUIIJIHHE
1. Haiitu paccTosiHue MeXIy JBYMs TOUYEUHBIMHU 3JIEKTPUYECKMMHU 3apsilaMH, €CJId U3BECTHO,
YTO IPU YMEHBIIEHUH 3TOT0 paccTossHUSA Ha 50 cM cuila B3aUMOJCHCTBUS YBEJIWYMBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha merammueckoit chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 wKn. Onpenenutsb
HaIPSKEHHOCTh E AJIEKTPOCTATUYECKOTO IMOJsi Ha paccTossHUU I = 10 cM OT ueHtpa chepsl.
OrtBet: 0.
3. Ha wmerammmueckoit chepe pamguycom 15 cm mHaxomurtes 3apsn Q = 2 uKin. Onpenenuthb
HANPSDKEHHOCTD £ 3JIEKTPOCTATUYECKOTo ToJisk Ha moBepxHocTH cheprl. OTBer: 800 B/Mm.
4. Ha meramummueckoit chepe pamuycom 15 cm Haxomutes 3apsn Q = 2 uKin. Onpenenutsb
HaIPSKEHHOCTh E AJIEKTPOCTATUYECKOTO IMOJsi Ha paccTossHUU I = 20 ¢cM OT 1eHTpa chepsl.
OtBet: 450 B/m.
5. Merammueckuid map paguycoM 5 cm Hecet 3apan Q = 10 uKin. Onpenenuts nmoTeHman @
3JIEKTPOCTATHYECKOr0 MoJsl Ha noBepxHocTu mapa. Orser: 1800 B.
6. /JIBe KOHIIEHTpUUYECKHE METAIUTMUECKHE 3apsKkeHHbIe chepsl paanycamu Ry =6 cm u Ry = 10
CM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKi u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E OIS
B TOYKE, OTCTOSIIIEH OT LeHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBert: 0.
7. DnexTpuyeckoe IoJieé CO3[aHO JABYMsI OECKOHEYHBIMH MapaulelbHbIMHM IUIACTUHAMH,
HECYIIAMH DaBHOMEPHO pacIpeeeH bl mo mromany 3apsa [ = 1 uK/M. Onpenenutsb
HanpsbkeHHocTh E mons mexny minactunamu. OrTBer: 0.
8. DnexTpuyeckoe TMoJie CO3[JaHO JABYMsI OECKOHEYHBIMH MapauleibHBIMM IUIACTUHAMH,
HECYIIAMH DABHOMEPHO pacIpeeeHHbii mo mromany 3apsa [ = 1 uKi/M. Onpenenutsb
HanpspkeHHOCTh E nons BHe mactud. OrBer: 113 B/m.
9. IloreHuman >MEKTPUYECKOTO MO, CO3AaBAEMOr0 CUCTEMOM 3aps/I0B, UMEET BUJ ¢ = a(x*-
y2), rae a=1B/M%. Haiitu MOJYJIb HANPSKEHHOCTH DJJIEKTPUYECKOIO IO B TOYKE C
koopauHaTamu X = 1 m, Y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKpYTIUTH C TOYHOCTBIO 10
nByx nudp mocne 3amstoil. [OTBer: 2,24 B/m.
10. /Ia Toueunsix 3apsina +7,5 HKi u —14,7 aKun pacronoxxeHsl Ha paccTosHUM 5 cM. Haiti
HANPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOMASIIEHCs Ha PACCTOSIHUM 3 CM OT MEpPBOTO
u 4 cM ot Broporo 3apsaa. Oreer: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh DJEKTPUUYECKOrO TMOJS B TOYKE, PACIOJIOKEHHON BAOMIb
npsMoi, coenunsroment 3apsasl +10 HKn u +8 vHKn 1 Haxogsmieics Ha pacctosHuM 12 cM oT
nepBoro u 8 cM oT BToporo 3apsna. Paccrosuue mexnay 3apsaamu 20 cMm. OTser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOMATCS OJIMHAKOBBIE MOJIOKUTEIBHBIC 3apsiIbl
2 uKn. OnpenenuTs HaPSHYKEHHOCTD AJIEKTPUUYECKOTro MO B LIeHTpe kBajapara. Oreer: 0.
13. Paccrosuue | mexny 3apsimamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHnman ¢ moss
CO3aHHOTO AMIIOJNEM B TOUKE, yajJeHHON Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsia.
Ortgert: 0.



14. Jlumons C D2JIEKTpUYECKUM MOMEHTOM p =75 nKia'M cBOOOZHO yCTaHAaBIMBAaeTCS B
OJTHOPOJHOM DJIEKTpUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bprumcnute paboty A4,
HEOOXOIUMYIO ISl TOTO, YTOOBI MOBEPHYTH AMIONB HA yroi o = 90°. OTBeT: 6 MK XK.

15. Onpenenuth, NpU KaKOM HANPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMYECKOro IoJis B
JIUACKTpUKE (€=3) MOMSAPU30BAHHOCTh P JTOCTUTHET 3Ha4yeHus1, paBHOro 200 MrKu/M%. OtBer:
11,3 MB/m.

16. Haiitu paguyc BHemHel oOkiaaku Ry BO3AyIIHOTO c(hepruieckoro KOHIEHCATOPA €eMKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHeH oOknaaku Ry = 2 cMm. OTBeT: 4,5 cM.

17. Haiitu paamyc R; BHyTpeHHe#ll OOKIanku CQepudeckoro KOHAECHCATOpa EMKOCTHIO
C = 3,3 n, ecnu paguyc BHemHe# Ry = 3 cM, ausnektpuk — mapadus (¢ = 2)? OTBeT: 1 cMm.

18. OmpenenuTh 3IIEKTPOSMKOCTh HUIMHAPUYECKOTO BO3IYIIHOTO KOHACHCATOpAa JIMHOM
| =10 cm, ¢ paguycamu o0kiaagok Ry =1 cm u Ry = 2 cm. OtBer: 8 nd.

19. Tpu oIMHAKOBBIX KOHJIEHCATOpa COEIUHEHBI IMOcienoBaTelbHo. EMKOCTh Takoil Oarapeu
C =100 . Onpenenuth €MKOCTh OaTaper KOHACHCATOPOB, MOCIE TOTO, KaK OJWH W3 HHUX
3anoHWwIM mapaduHoM (¢ = 2). OrBer: 120 nd.

20. TImockuit BO3ayuIHBIA KOHAeHCATOp 2MekTpoeMKkocThio C = 1,11 H® 3apsikeH 10 pa3HOCTH
norenuuaioB U =300 B. Ilocne oTkirO4eHHS OT HCTOYHUKA TOKa pPACCTOSHUE MEXKIY
oOKJlaJKaMu KOHJeHcaTopa ObUIo yBenu4eHo B 5 pa3. OmpenenuTs paboTy A BHEIIHUX CHII TIO
pasnBwkeHuio ookimanok. Oreer: 0,2 m/xk.

21. Cwuna TOKa B MPOBOJHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitu 3apsin ¢, mpoTekarouuii yepe3 IoNepeyHOe cCeueHHe IMPOBOAHMKA 3a Bpems 7=1c.
OTtBert: 0,25 K.

22. AxkymynsaTop ¢ BHyTpeHHUM conpotusienueM 0,080M mpu Toke 4A OTIaeT BO BHEUIHIOKO
nens 8BT. Kakyro MOIIHOCT OTacT OH BO BHEUIHIOKO Lienb Ipu Toke 6A? Orser: 11 Br.

23. Kwucrounnky toka ¢ 9JIC [1=1,5 B npucoeauannm katymky ¢ conporuieanem R=0,1 Om.
AMriepMeTp mnokaszan cuity Toka, paBHyro 11=0,5 A. Korja k MCTOYHHMKY TOKa MPHUCOEIUHUIN
MOCJIEI0BATENbHO €11 OJMH UCTOYHUK TOKa ¢ Takol ke DJIC, To cuna Toka | B TOM ke KaTyuike
okazasiack paBHou 0,4 A. OnpenenuTbh BHYTPEHHEE COMPOTUBIIEHUE MEPBOTO0 MCTOYHHKA TOKA.
OtBer: 2,9 OMm.

24. Tlpu cune Toka 11=3 A BO BHemIHEH Ilenn akKKyMYJISTOpa BBLIEIseTCs MOITHOCTE P1=18 BT,
npu cuie Toka lp=1A - coorBerctBeHHO P=10BT. Onpenenuts BHyTpEHHEE COMPOTHBIICHUE I
Oarapeun. OTBet: 20 Om.

25. [InoTHOCTH TOKAa B MEIHOM MPOBOJHUKE paBHA 2 A/vm?. Haiiri HaIps)KEHHOCTh
ANIEKTPUYECKOTO TOJIsI B MPOBOJHHKE. YJenbHOe cornpoTuBieHue meau 17 HOMm'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO JUIMHHOMY TIpPOBOAHMKY TedeT Tok 50 A. Ompenenutsb
MarHUTHYK0 MHAYKLIUIO B TOYKE, YJAJIEHHOM Ha paccTossHuE 5 cM OT npoBojHuka. OTBer:
200 mxTa.

27. YeMmy paBeH paJnyC TOHKOTO KOJIbIla, IO KOTOpOoMY TedeT Tok 30 A, eciu HamnpsKeHHOCTh
MarHuTHOTO MOJIA B IIEHTpe Koiblia paBHa 2 A/mM? OTBet: 7,5 M.

28. Kakoii Tok TedeT no npsMoMy OECKOHEYHO JJIMHHOMY MTPOBOJIHUKY, €CJIM Ha paccTostHuu 10
CM OT Hero mMaruuTHas uHaykuus pasHa 20 MxTn? Otert: 10A.

29. Kakoli Tok uzieT 1o TOHKOMY KoJiblly paauyca 10 cM, ecinu HHIYKIHMS MarHUTHOTO I10JIS B
ueHTpe konbla paHa 100 MxTn? OrBer: 16 A.

30. /IBa AIMHHBIX MMapajUIeIbHBIX IPOBOAA HAXOISATCS HA PACCTOSHUM I =5CM OIWH OT
npyroro. ITo mpoBoiamM TEeKyT B MPOTHUBOIIOJIOKHBIX HAPABICHUAX OquHAaKOBbIe Tokn | =10 A
Kaxapld. HaliTu HanpsokeHHOCTs H MarHMTHOTO MOl B TOYKE, HAXOJAIIEHCs HA pacCTOSHUU
r1 =2 cM OT OJfHOTO | I, = 3 ¢M OoT Apyroro nposoaa. OTeer: 132 A/m.



31. OnpenenuTh UHIYKIMIO MAarHUTHOTO TOJISI HA OCH JUTMHHOTO COJIEHOW[IA, COAEPIKAILEro
n = 20 ButkoB/cM nipu cuie Toka | = 10 A. Otet: 0,025 Ta.

32. CKOIIbKO BUTKOB Ha €IWHUILYy JJIMHBI COJEPKUT JJIUHHBIA COJCHOWJ TpPH CHIEC TOKa
I =0,5 A, eciii HanPsKEHHOCTH 1oJIs Ha ocu conieHonnia H = 300 A/m. OtBet: 600 ml

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TMOJS Ha OCH JUIMHHOTO COJIEHOUZA,
conepskamiero N = 10 ButkoB/cM nipu cuiie Toka | = 1 A. OrBer: 1000 A/m.

34. BbIYrcnuTh MUPKYISIIAIO BEKTOpa HANPSHKEHHOCTH BIOJL KOHTYpPA, OXBATHIBAIOIIETO
toku |1=10A, [,=15A, Tekyumme B oAHOM HampaBieHuH, u TOK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBer: 5 A.

35. TIpsiMoii IpoBO, IO KOTOPOMY TeueT TOK 1=1 KA, pacroyiokeH B OJIHOPOJHOM MAarHUTHOM
10JIe MEPHEHIUKYIIpHO JTUHUAM MHAYyKUuu. C kakoil cuioi F nelicTByer mosne Ha OTpe3oK
npoBoja uiuHoM |=1 M eciin MmaruuTHast uaaykiusa B pasaa 1 Tn? Orser: 1000 H.

36. IIpsmoii mpoBox, mo kKoTopomy TeueT Tok 1=100 A, pacmosoxeH B OZHOPOJTHOM
MarHuTHOM TToJie ot yriioM 60° Kk muHusAM MarHuTHOUW uHAyknuu. C kakon cuiioit F neictByer
1oJie Ha OTpe30K mpoBoja AmuHo# 1=10 cm ecnu marHuTHast uaaykius B pasua 0,1 Tn? OrBer:
0,87 H.

37. Pamka raipBaHOMETpa [UIMHON a=4 c¢cM u mmmpuHoi b = 1,5¢cm, comepskarnas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHuTHOM monie ¢ uuaykuueir B=0,1 Tn. Ilnockocts pamku
napajuieiabHa JUHUAM UHAYKIMU. HaliTu MexaHnuyeckuiit MOMEHT M, NeMCTBYIOUIMI Ha paMKy,
Korja mo BUTKy TeueT Tok 1=1 MA. OTBet: 12 mxH/Mm.

38. HanpsokenHocTh H MarHutHoro moins B IEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarsuTHbIi MOMEHT p,, BUTKA paBeH | A-M? BblapciuTh paauyc R Butka. OtBet: 9,27 cMm.

39. Beruucnuth paauyc R 1yru oKpy)KHOCTH, KOTOPYIO OMUCHIBAET MTPOTOH B MATHUTHOM ITOJIC C
unaykuuen B = 15 mTn, ecnu ckopocth v npotoHa paBHa 2 Mwm/c. OTBeTt: 1,38 m.

40. JIBykpaTHO HOHU3HUPOBAHHBI aTOM renus (Q@-4acTulla) [ABUXKETCS B OJHOPOJAHOM
MarHuTHOM ToJjie HanpspkeHHOCThIo H = 100 kA/M mo okpyxHOoCcTH paguycom R = 10 cm. Haittn
ckopocTh U a-yactuilsl. OrBet: 0,61 Mwm/c.

41. Ha »nexTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM mosie mHaykuued B =2 Tn co
ckopocteio v =107 m/c neiicteyer cuma F=1,6 nH. Haiitm yron Mexay HampaBICHHSAMH
CKOPOCTH M MarHUTHOM MHAykuu. OrBer: 30°.

42. llenb COCTOWT W3 TMOCIEAOBATEIbHO COEIMHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHAYKTUBHOCTH L = 1 I'H, uctoynuka Toka u kmoya. Kimtou 3aMkHyT. Uepe3 kakoe BpeMs Mocie
pa3MbIKaHUs KJIK04a CUja TOKa B IienH yMeHbIInTes B 2 pasa? Orser: 0,693 c.

43. llemb COCTOMT W3 TMOCIEIOBATENLHO COEAMHEHHBIX  CONPOTUBICHUS, KATYIIKU
WHAYKTUBHOCTH, UCTOYHHMKA TOKa M Kitoya. Koy 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIKkaHus
KII0Ya cuja TOKa B LEMM YMEHbIIWIack 3 pasza. OmpenenuTh compoTuBieHue R, ecnu
uHAYKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BplUUCINTH HHEPrHI0 MAarHUTHOTO MoJs coieHouzaa, coxaepkamero N = 1000 BuTkoB

npoBojAa, npu cuie Toka | =1 A, ecnu MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHue
@ =0,1 mB6. OTBet: 0,05 k.
45. HaliTh MHAYKTUBHOCTH MPOBOJAIIETO KOHTYpa, €CIM MarHUTHBIM IOTOK uepe3 Hero

yBenuuuBaetrcs Ha 0,02 BO B pe3ynbraTe M3MeHeHHUs TOKa B KOoHType ¢ 4 A 1o 8§ A. OtBeT:
5 mI'H.

Kon PesyabTaThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM NPOTrPaMMBbI
KOMIIETeHHH Coaep:xkaHue KoMIeTeHIM
OIIK-2 Cnocob6eH ¢hopMynupoBaTh 3a7a4u MPoGheCcCHOHATHPHON IeATeTHHOCTH Ha
OCHOBE 3HaHU NPOGUIBHBIX Pa3/IelIOB MaTEMaTUUECKUX U




CCTCCTBCHHOHAYYHBIX TUCHUILIIMH

OIIK-2.2 ®opmynupyeT 3amadud MPOPECCHOHAILHOW JIEATEIPHOCTH HAa OCHOBE 3HAHUUN
npOo(HIIBHBIX pa3/IeiOB €CTECTBEHHO-HAYYHBIX AUCIUILIHH

Tunosblie TeopeTHYEeCKHE BONPOCHI K IK3aMeHY 110 TUCHUILIHHE

1. TloTeHIMAIBHOCTh 3JEKTpUYECKOro mois. Pabora mo mepeMerieHuro 3apsga B
aneKTpruueckoM noie. [loTennuanbHas s3Heprus B3auMoICHCTBHS SJIEKTPUUECKHUX 3aps/I0B.

2. CBs3b MeXy MTOTCHIIMATIOM M HAMIPSKECHHOCTBIO.

3. Ilpumenenue Teopembl [aycca nnsi pacyera JIEKTPUUECKHX IIOJEH, CO3AaHHBIX
TOYCUHBIM 3apsIOM, PAaBHOMEPHO 3apsDKEHHBIMH IIJIOCKOCTBIO, C(Epoi, HHUTHIO, IUIUHAPOM,
1apoM.

4. BplunciaeHue NOTEHIMANA 110 HAPSHKEHHOCTH AIEKTPUUYECKOTO OIS,

5. DIeKTpUYeCKUd MOMEHT JUIoisl. TOYEYHBIH JHUIONb. ODJEKTPUYECKOE II0JIe
TOYEYHOTO JUIMOJIS U €ro pacueT Ha OCHOBE MPHUHIUIIA CYNEPIO3ULINU. DIEKTPUUECKOE MOJIe Ha
OCH JMIOJIS U B HAIIPABJICHUH, IEPIICHIUKYISPHOM K OCH JHUIOJI.

6. DJEKTPUYCCKUU JHIIONb B OJHOPOIHOM W HEOJHOPOIHOM ODJIIEKTPHYCCKOM IIOJIC.
[loTeHmanbHast SHEPrUs JUIOJIA.

7. VYcnoBusi Il BEKTOpa HANpPSsDKEHHOCTH — AJIGKTPUUECKOTO TMOJIs M BEKTOpa
3IEKTPUUECKOTO CMEILLEHUS HAa TPAHUIIE IBYX JUIJIEKTPHUKOB.

8.  CernerosieKTpUKH, UX CBOMCTBA. JIMdIEKTpUYECKHA THCTEPE3HC.

9. KonaeHncaropsl, BHUIbl KOHICHCATOPOB. OHEPrusi 3apsHDKEHHOTO TMPOBOJIHUKA,
KOHJIEHCATOpa. DHEPTHUs MEKTPUIECKOro moJist. O0beMHas MJIOTHOCTh SHEPTUH.

10. Knaccuyeckue onbIThl IO OOHAPYKEHUIO U OOBSICHEHUIO MEXaHN3Ma BO3HUKHOBEHUS
AIIEKTPUUECKOTO TOKA. YCJIOBHS BO3HMKHOBEHHUS DJEKTPUYECKOTO TOKa. XapaKTEPUCTHKU
3IEKTPUYECKOrO TOKA: CHJIa TOKA U IIJIOTHOCTh TOKAa. YpPaBHEHUE HEMPEPHIBHOCTH.

11. Pa3BerBnenHsbIe 2nekTpuueckue mnenu. [Ipasuina Kupxroda.

12. KBasucranuoHapHbeie TOKU. [Iporecchl ycTaHOBIEHHS TOKa MpH 3apsie, pa3psae
KOH/JIEHCaTopa.

13. ITlpumenenue 3axona buo-CaBapa-Jlamnaca s pacueTa MarHUTHOTO TOJISL TIPSIMOTO
MIPOBOJIHUKA C TOKOM, KPYTOBOTO ITPOBOJIHUKA C TOKOM.

14. ]leficTBMe MarHUTHOTO Ha ABMKYyIIuics 3aps. Cuna Jlopenna. Dddexr Xomnna.

15. [IpumeneHnue 3akoHa TOJHOTO TOKa JJsi pacy€éTa MArHUTHOTO TIOJS COJICHOHJA,
TOPOUJIATBHOMN KaTYIIKH.

16. Pabota 1o nepeMenieHnto MPOBOHUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJIE.

17. V3meHeHne cuiabl TOKa TIPH pa3MbIKAHUW/3aMBIKAHUHM 1IETH, COAepKaiei
WHYKTUBHOCTb.

18. VYcnoBus Ais BEKTOPOB MHIYKIIUU U HANPSHKEHHOCTH MarHUTHOTO TIOJISL HAa TPaHUIIE
JIByX MarHETUKOB.

19. [lua-, mapa-, heppo MarHETHUKU: OCHOBHBIE XapaKTEPUCTHKH.

20. JluBepreHmmss ¥W POTOP BEKTOpAa WHIYKIIMM MAarHATHOTO TioNis. Buxpesoe
ANEKTPUUECKOE MOJIE, TOK CMEIIEHHS. DIEKTPOMArHUTHOE TIOJIE.

4.3. IIpome:xyTouHasi arTectanus B popme 3x3amena (3 cemectp)

Kon Pe3yibTaThl 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM IPOrpaMMBbl
KOMITeTEHIIUH Coaepixkanue KOMIeTeHIU I
OIlK-1 CriocobeH aHaTM3upoBaTh 3a]1a4u MPOoPecCHOHATBHOM eI TeNbHOCTH Ha

OCHOBC HOJ'IO)i(eHHﬁ, 3aKOHOB U MCTOI0B B 00JIaCTH €CTECTBEHHBIX HAayK U
MaTeMaTHKHU




OIIK-1.1 AnanusupyeT 3agadud TPO(PECCHOHATBHONW ACSATEIHPHOCTH HA OCHOBE TIOJIOKCHHIA,
3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHUILIHHE

1. Pacnpocrpanenue BosH B ynpyroi cpene. IIponosibHble M IONEPEYHBIE BOJIHBI.
VYpaBHeHue IUIOCKOM W cdepuueckoil rapmMoHundecknx BosH. Pa3oBas ckopocTb. BomHoBoe
ypaBHeHHe. JHeprus BoaHsl. [Ipunnun cynepnosunyuu BosH. CTOSYNE BOJIHBI.

2. BomnHoBoe ypaBHeHHME Ui AIEKTPOMArHUTHOW BOJMHBL. OCHOBHBIE CBOWCTBa
IEKTPOMAarHUTHBIX ~ BOJH. OHEPrus JJEKTPOMArHUTHBIX BOJMH. Bekrop IlolHTHHTA.
VHTEHCUBHOCTH BOJIH.

3. BpemenHas u npocTpaHCTBEHHass KorepeHTHOcTH. CTeneHb KOIepeHTHOCTH.
WNutepdepennms nyx BonH. MuTepdepennus ceera. [lupuna naTepdepeHIIMOHHOMN MOIOCH.

4, Judpakmus ceera. [Tpuniun [Noiirenca-dpenens.

5. EcrecTBeHHBII 1 monsApu30BaHHBIM cBeT. 3akoH Maitoca. CTeneHb Noisipu3aluu
CBETa.

6. Tlomspuszanus npu OTpaKEHUHU U MpeoMiIeHnH. 3akoH bprocrepa.

7. PacmpocTtpaHeHue cBeTa B MOIIOIIAIOLINX cpenax. 3akoH byrepa. [lucnepcus ceera.
HopmasibHas u anoMasnpHass qucrepcusi.

8. TemnoBoe wH3JIyyeHHE U €ro XapaKTEePUCTHKH. 3aKOHbI TEIUIOBOTO H3JIy4EHUS.
I'mniore3a [1nanka. @OTOHBI.

9. KopnyckyiasipHO-BOJHOBOM ayanu3M cBeta M Marepuu. lumoresa xae bpoiins.
Hexotopsie cBolicTBa BoaH ae bpoins.

10. BonHoBBIe cBoOiicTBAa MuUKpouacTull. JIMQpakius 3JIEKTPOHOB. [TpuHIMn
HeonpeneneHHocTH [ eitzenbepra.

11. BosnoBas ¢yHKuus U ee pusnueckuit cmpicia. HopMupoBka, cTaHIapTHBIE YCIOBHSL.
Cyneprno3uiys COCTOSIHII B KBAHTOBOW MEXaHHKE.

12. Yactuma B OJHOMEpPHOW MNPSMOYrOJbHOW IOTEHUUANIbHOM siMe C OECKOHEYHO
BBICOKMUMU CTeHKamH. [IpoxokjaeHue dYacTuilbl CKBO3b TMOTEHIMAIBHBIN Oapbep. JIMHEWHBIN
FapMOHMYECKHUI OCLHUIIIATOP.

13. Arom Pesepdopna-bopa. DHeprernueckue ypoBHH. ATOM BOAOpOIa B KBAaHTOBOM
MEXaHUKE.

14. KsantoBble umucia sfekTpoHa B arome. CnuH anekTpoHa. CHUH MHMKPOYACTHII.
®epmuonbl. bo3onbl. IIpunnun Ilaymu. PacnpeneneHue 3JIEKTPOHOB 10 DHEPrETHUYECKUM
YpOBHsIM B aromax. [lepuonnueckas cuctema 3J1€MEHTOB.

15. Tlonatue o KBaHTOBBIX cTaTHcTUKax bose-DiiHmrelitna u  ®epmu-/lupaka.
BBIpOKI€HHBIN 2JIEKTPOHHBIN a3 B METaJUIAX.

16. Pa3mep, cocTtaB u 3apsa aTOMHOTO a1pa. Jledext maccel u sHeprus cBa3u aapa. CruH
A]lpa ¥ €r0 MarHATHBIA MOMEHT. SnepHsle cuibl. Monenu siapa.

17. O6ume cBoiicTBa 3MeMeHTapHbIX YacTHll. Kiaccudukanus sneMeHTapHbIX YacTHIL.
Yactuupl u anTuvactuipl. CHIIbBHOE, 3JIEKTPOMAarHUTHOE, cjaboe U TIPaBUTALMOHHOE
B3aUMOJICHCTBHS.

TuoBbIE 320244 IO JUCIUIIHHE
1. Ha mytu cBeToBO#l BONHBI, WAYIIEH B BO3AYyXE, MOCTABWIIM CTEKISHHYIO TUIACTHHKY
(mokazatens MpenoMiIeHUs cTekiaa paBeH 1,5) tommmHOW 1 MM. Ha CKONBKO H3MEHHUTCS
ONTHYECKas JAJIMHA YT, €CITU BOJIHA Ma/laeT Ha MIACTUHKY HopManbHO. OTBeT: 0,5 MM.
2. Haiitu Bce mnunbl BonmH Buaumoro cera (oT 0,76 mo 0,38 mMkM), KoTopwie OymyT
MaKCHMaJIbHO YCHJICHBI MPU ONTUYECKOW Pa3HOCTH X0Jla MHTePPEPUPYIOIMIUX BOJIH, paBHOU 1
MikM. OT1BeT: 0,5 MKM.



3. Paccrostare d mexay nByms miensmu B onbite FOHTra paBHo 1MM, paccrostaue | ot mieneit
1o 3kpana 3 M. OnpenenuTs IMHY BOJHBI A, UCITyCKaeMO HCTOYHUKOM MOHOXPOMAaTHYECKOIO
CBETa, ey muprHa b uHTepPepeHIIMOHHBIX T0JI0C Ha YKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mbuibnyto mienky (N = 1,3), Haxogsuiyrocsi B BO3JyXe, MaJaeT HOPMAJIbHO MY4YOK
aydeii Oenoro ceeta. [Ipu kakoi HauMmeHbliei TommnHe d TUIEHKH OTPaKEHHBIA CBET C JUTMHOM
BoiHBI A = 0,55 MKM OKakeTcs MaKCMMaJabHO YCWJICHHBIM B pe3yibTaTe HHTephepeHInn?
OtBet: 0,1 MKM.

5. Paccrosinue Ary 1 Mexay BTOPBIM U MIEPBBIM TEMHBIM KOJibIIaMu HpIOTOHA B OTpak€HHOM
cBere paBHO 1 MM. Ompeaenutb paccTossHUE Aljgg MEXAY JAECATHIM U JIEBSATHIM KOJbLIAMH.
Otser: 0,39 mm.

6. Ha mens mupuHoit ¢=0,05 MM magaeT HOpMaJIbHO MOHOXpoMathueckuit cBer (A=0,6
MKM). Onpenenuts (B rpaaycax) yroia ¢ Mexay NepBOoHaYallbHbIM HalpaBiIeHUEM ITy4YKa CBETa U
HaIpaBJeHUEM Ha YETBEPTYIO TEMHYIO ITU(pakIinoHHyto mojocy. OtBer: 2,75°.

7. CKONBbKO IITPUXOB HA KAXKIBIM MUJLTUMETP COACPKUT MUPAKIMOHHAS pelieTKa, ecliu
npu HaOMIOJEHUHM B MOHOXpoMaTuueckoM cBere (A=0,6MKM) MaKCUMyM WSITOTO MOPSIKa
OTKJIOHEH Ha yroa ¢=18°? Orser: 100.

8. Judpakuonnas pemierka cogepxuT N =200 mTpuxoB Ha Imm. Ha pemerky mamaet
HOpPMaJIbHO MOHOXpOMaTH4eckuii cBeT (A = 0,6MKM). MakcuMyM Kakoro HauOOJBIIEro MopsaKa
naet 3Ta perierka? OrBeT: 8.

9. CKOJIbKO IITPUXOB Ha KAXKIBIH MUJUTUMETDP COJCPKUT MUMPAKIIMOHHAS PEIISTKA, CITH
npu HaOMIOJECHUM B MOHOXpoMarudeckoM cere (A = 0,6 MKM) MakCHMyM TPETBEro MOpsAKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

10. [Ty4oK ecTecCTBEHHOTO CBETa, UAYIIHIA B BOJIE, OTPaXKaeTcsi OT TpaHu anmasza (n = 2,42),
norpyxenHoro B Boay (n = 1,33). Ilpu kakom yriie mazeHus o (B rpajaycax) OTPaKCHHBIA CBET
MOJIHOCTBIO MOJIsipu30oBan? OTBeT: 61,2°.

11. VYron bprocrepa ogp IpY MaJeHUN CBETA U3 BO3JyXa HA KPUCTAUI KAMEHHOW COJIM paBEH
57°. OnpenenuTh CKOPOCTh CBeTa B 3TOM Kpucrtasuie. OrBer: 194 Mwm/c.
12. IIpenenbHbIl Yroa o IIOJHOIO OTPAXKEHWs Iy4dKa CBETa HA TPAHMUIE XUAKOCTH C

BO3MyXoM paBeH 43°. Omnpenenuts yron bprocrepa og, (B rpamycax) mid majgeHus JTyda U3
BO3/yXa Ha MOBEPXHOCTH ATOM KUAKOCTH. OTBeT: =55°45".

13. VYronm Mmexnay rIaBHBIMU IJIOCKOCTSMH MOJISIpU3aTOpa M aHaiu3aTopa cocrtaBisieT 30°.
Onpenenuth U3MEHEHHE WHTEHCHBHOCTH TMPOIIEIIIET0 Yepe3 HUX CBETa, €CIU yrol MEXIy
TJIaBHBIMU TJIOCKOCTSIMU MOJIIPU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Orser: 1,5.

14. Crenenp nonspuzanuu P yacTuuHo-mossipu3oBaHHOTO cBeTa paBHa 0,5. B ckombko pas
OTIIMYAETCs MaKCHMallbHAsi WHTEHCHMBHOCTH CBETa IMPOIYCKAEMOTO uepe3 aHaiu3aTop, OT
MuHuUMaiibHOM? OTBeT: 3.

15. OrnpenemmTh Temreparypy, Ipu KOTOPO 3HEpreTyeckas CBETUMOCTh Ry abCOMIOTHO YepHOro
Tena pasHa 10 kBr/M2. OtBer: 648 K.

16. IToTok »Heprum, W3My4aeMblii W3 CMOTPOBOIO OKOIIKAa IUIABWIBHOM mieun, paBeH 34 Br.
OnpenenuTs TeMIeparypy Medn, €CIM VIO b OKOILIKA COCTaBIIAET 6 oM. Otaer: 1000 K.

17. Bo ckoibko pa3 HaZo yBEITMUHMTh TEPMOJMHAMUYECKYIO TeMIIeparypy a0COIIOTHO YEPHOIO Teda,
9TOOBI €ro SHEePreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OrBer: 2.

18. Ha kakyro JUIMHY BOJHBI MPHUXOIUTCS MAKCUMyM CHEKTPAJbHOM IUIOTHOCTH 3HEPreTHUYECKON
CBETHMOCTH a0COJTFOTHO YEPHOT'O TeJIa TP TEMITEpaType 0°C. OrBer: 10,6 MKM.

19. Onpenenuth IMHY BOJHBI CBeTa, oOdydaromero (OToOKaTtoa ¢ paboToM BBIXOHA

A =2,15B, ecnmn MakcuManbHas KHHETHYECKash dHEPTUsl (POTOIIEKTPOHOB Tmax = 1 3B. OTBet:
400 um.



20. Ha moBepxHocTh doTokaTonma magaeT MoHoxpomaTudeckuid cBet (A = 310 um). UToOBI
MPEKPATUTh OMHUCCHIO JJIEKTPOHOB, HYXHO TMPUIOKUTH 3aJCPKHUBAIONIYI0O  Pa3HOCTh
norennuanoB U ve menee 1,7 B. Onpenenuts paboty Beixonaa B 3B. OtBet: 2,3 3B.

21. Yactuia HaxoauTCsl B MOTEHIMAIBLHOM sMKe. HallTu OoTHOIIEHHE pa3HOCTU COCEIHUX
DHEPreTHUECKUX ypoBHEH AEn1 5 K sHeprum £, dacTuisl B crydae N = 5. OrBet: 0,44.

22. Yacruna HaxoauTcs B NOTEHUUAIBHOM slUKe. HallTu OTHOLIEHHE Pa3HOCTH COCEIHMX
SHEepreTudeckux ypoBHeu AEni1, k sHepruu E, yactuusl B ciaydyae n — . OrBer: 0.

23. Onpenenuth XOJJIOBCKYIO Ppa3HOCTh NOTEHIUAIOB MEXAY TIpaHSIMU KPEMHHEBOIO
obpasiia mmpuHOW | =2 cM, TMOMEHIEHHOr0 B OJHOPOJHOEC MArHUTHOE MOJE€ C WHIYKIUEH
B = 0,3 T, npu npornycKaHuy TOKA INIOTHOCTHIO | = 2 A/M. Tlocrosaas Xomwia Ry = 0,1 M¥/Ko.
OTteer: 1,2 MB.

24.  OmpenenuTh MNOCTOSHHYIO XoOJula METaNIM4ecKoro ooOpasna, eciid KOHLEHTpalus
HOCcHUTeNeH 3apsiaa n =4,1- 10%° 3. OTBer: 0,015 MK

25. Kakasi gacth (B %) HAYalIbHOTO KOJMYECTBA aTOMOB PAJHOAKTHBHOIO AKTHHHA - Ac
ocra”ercs uepe3 5 cyr? Ilepuoa nomypacnaga 10 cyrok. OrBer: 71 %.

26. IocrosHHas pacnama A pyGmmms °°Rb pasma 7,7-10* ¢, Onpemennts ero mepmoxn
nonypacnazaa Ti, B Munytax. OrBer: 15 MuH.

27.  3a omuH rojJ HavaJbHOE KOJIMYECTBO PAJMOAKTHBHOTO W30TONA yYMEHBIIWIOCH B TpHU
pa3a. Bo ckonbko pa3 oHO yMeHbIIUTCS 3a JBa roga? Orser: 9.

28. 3a Bpems t = 8 cyt pacmanock k = 0,75 HadanpbHOr0 KOJMYECTBA SACP PAJAUOAKTHBHOTO

u3oromna. Onpenenuts nepuoa nouypacnaga T12. OTBer: 4 qHs.

6] ; 9 4
29.  Snepmas peakums mmeer Buy Ll+?7—> Be+"He  Oppenennts maccoBoe wmcno
He0CTaoIero dnemenra. OTBer: 7.

12 2 11
30.  Snepmas peakums umeer Buy C+ H—>?+7B . Onpemenure maccoBoe umcio
HegocTarolero seMenra. OrBer: 3.

Kon Pe3yabTaThl 0CBOGHHMS OCHOBHON 00pa30BaTe/IbHON NPOTrPaMMBbI
KOMIIETCHIIUH Coaepxkanue KOMIeTeHIH I
OIIK-2 Crnioco6eH ¢popMynupoBaTh 3a7aui NPo(hecCHOHANBHON NesTeTbHOCTH Ha

OCHOBE 3HAaHUM HpO(l)I/IHBHBIX Pa3acsIoOB MATEMATUYCCKUX U
CCTCCTBCHHOHAYYHBIX TUCHUILJINH

OIIK-2.2 ®opmynupyeT 3amaud MpodeCcCHOHAIBHOW JESTENbHOCTH Ha OCHOBE 3HAHUHN
MPOQUITBEHBIX Pa3/IeTIOB €CTECTBEHHO-HAYYHBIX JUCIUTIIIUH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMEHY 110 TUCHUILIMHE

1. Cnocob6bl HaOmiomeHuss MHTEppepeHuun cBera. JIByXiydeBas HWHTephEpeHIHs.
Untepdepeniuss B TOHKUX IIeHKaX. [lomockl paBHOrO HakJIOHA M PaBHOM  TOJIIUHBI.
WutepdepomeTpsl.

2. Meton 30 ODpenems. Judpaxmuss DpeHens Ha KpPYIJIOM OTBEPCTHH. 30HHAS
IUTACTUHKA.

3.  Mudpakuus @payrrodepa Ha meTu 1 MHOTHX eisix. JudpakunonHas penerka.

4. Jludppakuus Ha nOpocTpaHCTBeHHOW pemetke. Popmyna Bynbda-bparros.
Pa3peniaromas cnocoOHOCTh ONTHYECKUX MTPHUOOPOB.

5. DKClIepHMEHTAlbHOE TOATBEpPKJEHHE KBAHTOBBIX CBOMCTB CBeTa: BHEIIHHM
dororpdext: apdpext Komnrona.

6. KsanroBble ypaBHeHHs JBMXeHUs (oOmee ypaBHenue lllpenunrepa, ypaBHeHHE
[penunrepa as CTallMOHAPHBIX COCTOSHUM).



7. DHepreTMuecKkue 30HbI B KPUCTAUIAX B MPHOIMKEHUM CHIIBHOW CBSI3U. MeTauibl,
MOJIYIPOBOJHUKH U AUDJICKTPUKH 110 30HHOU TEOPHUH.

8. CoOcrBeHHas U MPUMECHAS TPOBOAMMOCTD MOTYITPOBOJHHKOB.

9. ®oTONPOBOAMMOCTH MOIYIPOBOJHUKOB.

10. KoHTakT IByX METAJJIOB IO 30HHON TEOpUH. TepMOIIEKTPUUECKHE SBICHUS M UX
IIPUMEHEHHE.

11. BrimpsimieHHEe IEPEMEHHOIO TOKA Ha KOHTAKTe METaJUI-110JIyTIPOBOAHUK.

12. KoHTakT 3J€KTPOHHOIO U JILIPOYHOTO MOJYIPOBOAHUKOB. TPaH3UCTOPHI.

13. 3axoHomepHOCTH 0- U -pacmnagoB. HeMTpuHO. y-U3Iy4eHUe U ero CBOMCTBA.

14. Sinepuble  peaknuu. ODHEpreTUYecKas cxema SAepHbBIX  peakumid. [lytwm
MCIIOJIb30BaHUS SIIEPHON YHEPIHH.

Onepatop 340 000 "KomnaHus "TeH3op" —

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOW MNOANMUCHIO

COrNnACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxaun BukTtoposuy, 11.06.25 09:51 (MSK) Mpocras noanuck
3aBeaytowmin kadeapoit Oudd




