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1 OBIIME MMOJIOXKEHUSA

OneHouHble MaTepuUaibl — O3TO COBOKYIMHOCTh Y4YeOHO-METOAMYECKHX MaTepualioB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OLICHKM KayecTBa OCBOEHHS OOy4YalOIMMUCA AAHHOM JAUCHUUIUIMHBI KaK YacTH OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBl.

Ilenb — OLEHUTH COOTBETCTBHE 3HAHWW, YMEHMA U YPOBHS TNPHOOPETEHHBIX
KOMIIETEHIIMI 00yyaronmxcs efisiM U TpeOOoBaHUSIM OCHOBHOM 00pa30BaTeIbHOM MporpaMMsbl B
X0/JI€ IPOBEACHUS IPOMEXKYTOUHOM aTTeCTalUH.

OcHoBHas 3afaya — 0OECHEYUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMH,
3aKpeIJIEHHBIX 32 AUCLHUIUIMHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTanus MPOBOAMUTCS B (hopMe IK3aMeHa B IIEPBOM U BTOPOM CEMECTPAxX U 3aueTa B TPEThEM
ceMecTpe.

@dopma MpoBEIEHUS HBK3aMEHa — YCTHBIH OTBET IO TEOPETUYECKUM BOIIPOCAM,
c(hOpMYJIUPOBAHHBIM C YY4E€TOM COJEp>KaHUSl y4eOHOM NUCUUIUIMHBI U PElIeHUEe MPAKTHUYECKUX
3anay. @opma mpoBeNEHUS 3aueTa — IHUCBMEHHBIM ONpPOC MO TEOPETUYECKUM BOIIpOCaM U
pelleHre MpakTUYeCKUX 3a/1ay.

2 OIIUCAHUE MOKA3ATEJIEA 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIU

ChopMupoBaHHOCTb KaX/10M KOMIETEHIMH (MJIM €€ 4acTh) B paMKax OCBOEHHs JaHHOM
JVICIIATUTMHBI OIICHUBAETCS B TIPOIIECCE MMPOBEICHHS SK3aMeHa B (popme OaabHON OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPYKUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IIPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE ITPOrPAMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIA C JOIOJHUTEIbHON
JUTEpPATypoil, pPEKOMEHJI0BAaHHOM nporpamMmMoi. Kak mpaBuiio, OleHKa «OTIIMYHO) BBICTaBJISECTCS
CTyJI€HTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX NOHSITHM AMCLUIUIMHBI B UX 3HAYCHUM IS
npuodperaeMoii npodeccuu, MPOSBUBIINM TBOPUYECKHE CIOCOOHOCTH B MOHUMAHUH, U3JI0KEHUHU
U MCII0JIb30BaHUU y4eOHO-IIPOrpaMMHOT0 MaTepuana;

«Xopowmo» 3acioy’KuBaeT CTYACHT, OOHApyXHMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrPaMMHOI0 MaTepuaa, YCIEIHO BhINOIHAOUINN IPEeyCMOTPEHHBIE B IpOrpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JUTEPATYPY, PEKOMEHJIOBAaHHYIO B mporpamme. Kak mpaBumio, oneHka
«XOpOILO» BBICTABIAETCSA CTYACHTAM, MOKA3aBIIMM CHUCTEMATUYECKUN XapakTep 3HAHUN I10
JUCIUIUINHE W CIIOCOOHBIM K UX CAMOCTOSTEIBbHOMY IIONOJHEHUI0 U OOHOBJIEHHIO B XOJI€
JanpHeimei yue6Hoi paboTsl M MpohecCUOHATBHOM 1eATeIbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKMBIIUI 3HAHHUA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepHaja B 00beMe, HEOOXOJUMOM i JanbHeimel yueObl H
npejcTosimell paboThl MO CHENMATBbHOCTH, CIPABJSIIONIMICS C BBIIOJHEHHEM 3aJlaHuM,
[IPEAYCMOTPEHHBIX IMPOrPaMMOM, 3HAKOMBIM C OCHOBHOHM JINTEpAaTypoOH, PEKOMEHIOBAaHHOMN
nporpammoil. Kak mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JOIYCTUBIIMM IOTPEIIHOCTH B OTBETE HAa JK3aMEHE U IPU BBIOJIHEHUU 3K3aMEHAI[MOHHBIX
3aJjaHui, HO 00JIaAal0IIUM HEOOXOIMMBIMH 3HAHUSIMU U1 UX yCTPaHEHHs O] PYKOBOACTBOM
IpenoaaBaTes;

«HeyoB/1eTBOPUTEJBHO» BBICTABISAETCS CTYJEHTY, OOHapyKUBIIEMY MpoOenIsl B
3HAHUSAX OCHOBHOI'O Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JOMYyCTHBIIEMY NPUHIUNHUAIbHbIE
OIIMOKM B BBIMOJIHEHUU MPEIyCMOTPEHHBIX IporpaMMmoi 3anaHuil. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIBHOY» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTh O0yUeHHE WU
OPUCTYNUTh K NPO(EeCcCHOHATBHONW AEATEIbHOCTH M0 OKOHYAHUHU By3a 0€3 JIOMOJHUTENbHBIX
3aHATUHI 110 COOTBETCTBYIOLIEH JUCLUIIIIMHE.

ChopMHUpOBAaHHOCTH KaXA0W KOMITCTCHITMHU (MM €€ YaCTH) B paMKaxX OCBOCHUS JaHHOU
JUCLUIUIMHBI OLIGHUBACTCSA B TPOLIECCEe MPOBEACHUS 3a4deTa B (OpMe OLEHKU «3auyTeHO» WU
«HesaureHo».



OneHka  «3a4TEHO» BBHICTABJISIETCS  CTYACHTY,  KOTOPBIi  MPOYHO  YCBOWII
IIPEyCMOTPEHHBIN MPOrpaMMHBIM MaTepuai; MPaBWIbHO, apryMEHTHPOBAHO OTBETHJI HA BCE
BONPOCHI, C TMPUBEICHUEM IMPUMEPOB; IOKa3al TIyOOKHWE CHCTEeMaTU3MpPOBaHHBIC 3HAHUS,
BJIaJIEET NPUEMAMU PACCYXKJIECHUS U COINOCTABIIIET MAaTepUall U3 Pa3HbIX UCTOYHHKOB: TEOPHUIO
CBSI3BIBAET C MPAKTUKOM, IPYTUMHU TEMaMU JAHHOTO Kypca, IPYruX U3ydaeMbIX MpEeAMETOB; 0e3
OIIMOOK BBIITOJHIII IPAKTHUECKOE 3aJaHHE.

OuneHka «He 3a4TEHO» BBICTABIISIETCS CTYJEHTY, KOTOpbI He cropaBuwics ¢ 50%
BOMIPOCOB M 3aJaHMii, B OTBETaX HA JPYrHe BOIMPOCHI JOMYCTHJ CylIecTBeHHbIE ommOKku. He
MO>KET OTBETUTh Ha JOMOJHUTENIbHbBIE BOIIPOCHL, MPEUI0KEHHbIE MpenogaBaTeneM. LlenmoctHoro
IIPEJICTaBICHNUSI O B3aUMOCBS3SIX, KOMIIOHEHTAaX, dTalax Pa3BUTHUS KYJIbTYpbl Y CTYJEHTa HET.
OueHuBaeTcs KaueCcTBO YCTHOW M MHUCbMEHHOM peuu, KaK U MPH BBICTABICHUU TOJOKUTEIbHON
OLICHKH.

OneHka «Hey/A0BJIETBOPUTEIBLHO» WIN «HE 3aYTeHO0» BBICTABJISICTCS TaKXKe B Ciydae,
€CIIM CTYJIEHT HE BBINOJIHHWI W/WIM HE 3alUTHI JabopaTopHbIE pabOThI, MPEIyCMOTPEHHBIC
rpagukoM B JIaHHOM CEMECTpe, U HE BiaJieeT MPUOOpPETaeMbIMH B MPOIECCe MPAKTHUECKUX
3aHATUI HaBbIKaMU peLICHUS PU3NYECKUX 3a/1ad 110 TEMAM TEKYIIEro CEMeCTpa.

3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCHUIIJIMHE

Ne Kontponupyemsie pazieist Koz xoHTpOnupyemoit Bun, meton, popma
n/m (TeMbI) JUCIUIINHBI KOMITETEHIIH (1K €€ OLICHOYHOTI'O
4acTH) MEpPONPUSITHSI
1 2 3 4
1 Pu3nYecKUe OCHOBBI KJIACCUYECKON MEXAHUKHU
1.1 | Beenenue OIIK-2.1 SK3aMeH
OIIK-5.2
1.2 | KuHemaTuka nocTynaTeabHOro OIIK-2.1 OK3aMeH
Y BPAIIATEJIbHOTO JBHKEHUS OIIK-5.2
1.3 | JluHamuKa MoCTynaTeabHOro u OIIK-2.1 OK3aMeH
BpAILIATEJIBHOTO JBUKECHUS OIIK-5.2
1.4 | 3aKOHBI COXpaHEHHUS OIIK-2.1 OK3aMeH
OIIK-5.2
1.5 | OcHOBBI crienuanbHON TEOPUU OIlK-2.1 DK3aMeH
OTHOCHUTEJIbHOCTH OIIK-5.2
1.6 | Mexanuueckue KoJIeOaHHs OIlK-2.1 DK3aMeH
OIIK-5.2
2 OcHOBBI MOJIEKYJIIPHOH (PU3UKU U TEPMOJITMHAMUKHU
2.1 | OcHOBBI MOJIEKYJIAPHON (PU3UKU OIIK-2.1 OK3aMeH
OIIK-5.2
2.2 | OCHOBBI TEPMOAMHAMHUKHI OIIK-2.1 OK3aMeH
OIIK-5.2
3 DNEeKTpUYECTBO
3.1 | Dnekrpocrarruka OIlK-2.1 DKk3aMeH
OIIK-5.2
3.2 | I[IpoBOJHUKH U JUAIEKTPUKHU B OIIK-2.1 OK3aMeH
AIIEKTPUICCKOM T10JIe OIIK-5.2
3.3 | ITocTOSHHBIN AJIEKTPUUYECKHI OIIK-2.1 OK3aMeH
TOK OIIK-5.2
4 DNEeKTPOMarHeTu3mM
4.1 | MarauTHoe 1oJjie B BaKyyMme OIIK-2.1 DK3aMeH
OIIK-5.2




4.2 | MarHuTHoOe 10JI€ B BELIECTBE OIIK-2.1 OK3aMeH
OIIK-5.2
4.3 | DneKTpOMarHuTHas MHIYKIUS OIIK-2.1 OK3aMeH
OIIK-5.2
4.4 | DAeKTpOMarHUTHBIE KOJICOaHUs OIIK-2.1 OK3aMeH
OIIK-5.2
&) Bosnbl u ontuka
5.1 | Boxnsl OIlK-2.1 3auer
OIIK-5.2
5.2 | Ontuka OIlK-2.1 3auer
OIIK-5.2
6 KBanToBas ¢uzuka
6.1 | KBanToBas ontuka OIIK-2.1 3auer
OIIK-5.2
6.2 | KBanToBas MexaHHKa OIIK-2.1 3ayer
OIIK-5.2
7 ATOMHas U siiepHast PU3HKa
7.1 | ®usuka aroma OIIK-2.1 3auer
OIIK-5.2
7.2 | DneMeHTH! (U3NKH TBEPIOTO OIIK-2.1 3auer
Tena OIIK-5.2
7.3 | Snepnas ¢pusuka OIlK-2.1 3auer
OIIK-5.2

4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA 1 UHBIE MATEPUAJIbBI

4.1. IIpomesxkyTouHas arrecranus B ¢popme 3k3amena (1 cemecrp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIICTCHIIUH Coaepxanue KOMIeTeH M
OIIK-2 Crnioco0eH ucnoiabp30BaTh MaTeMaTH4eckue, pusnueckue, Gu3nKo-

XUMHYECKHE, XUMUYECKUE METOBI AJIs PEeLIeHUs 3a71a4
po¢eCCUOHATBHON IEeATETLHOCTH

OIIK-5 Croco0eH 0CyIIeCTBIATh SKCIIEPUMEHTAIBHBIE UCCIEIOBAHUS U
WCIIBITAHUS TI0 33/IaHHOM METOJIMKE, TPOBOUTH HAOIOICHUS U U3MEPCHHUS
C y4eToM TpeOOBaHHI TEXHUKHU O6€30MacHOCTH, 00padaThIBaTh U
WHTEPIPETUPOBATEH SKCIICPUMEHTAIBHBIC IAHHBIC

OIIK-2.1 Ucnonws3yer wmareMaTH4eckrue H (QU3MYECKHEe METOABl IS pelIeHus 3aaad
poeCCHOHAIBHON e TETHHOCTH

Tunosble TeopeTHYecKHe BOMPOCHI K IK3aMeHY M0 JUCHHUILINHE

1. MarepuanbHas Touka. Cucrema otcuera. Ilytb. Ilepememenue. CkopocTs u
YCKOpPEHHE MaTepualbHON TOUKH, UX MPOEKLIUU Ha KOOPAUHATHBIE OCH.

2. Bpamenune marepuanbHONW TOYKHM BOKPYT HEMOABMXKHOW OCH. YIIIOBas CKOPOCTh U
ymioBoe  yckopeHue. CBsi3b MeXIy YDIOBBIMH M JUHEHMHBIMH  KHHEMaTU4eCKUMU
XapaKTePUCTUKAMH.

3. I'panumbsl TPUMEHUMOCTH HBIOTOHOBCKOW MexaHWkH. IlepBbrii 3akoH HbioToHa.
Cuna, macca u ummynsc. Bropoil 3akoH HproToHa kak ypaBHeHHME IBHXEHMs. TpeTuil 3aKkoH
Herorona.



4. 3akoH BceMupHOTo TsATOTeHUs. Cumiia TsDKECTH M Bec Tena. Yrpyrue criibl. CHITbI
TpPEHUS.

5. KoncepBaruBHble u pAuccunatuBHble cuibl. [loTeHnuanbHas »Heprus. Buabl
MOTEHUHAIBHOM dHEprun. 11oHas MexaHnyeckas SHEprus.

6. BuyTpeHHue M BHEIIHHE CHUJIBI. 3aMKHYTas CHCT€Ma. 3aKOH COXpaHEHUS MOJHOU
MeXaHU4eCcKou sHeprun. CBsi3b 32aKOHOB COXPAHEHUSI CO CBOMCTBAMU MTPOCTPAHCTBA U BPEMEHH.

7. 3akoH COXpaHEHHUS UMITYJIbCA.

8. MOoMEHT CuIIbl, MOMEHT UMITYJIbCA. 3aKOH COXPAaHEHHUs MOMEHTA UMITYJIbCA.

9. OcHOBHOI1 3aKOH AMHAMUKH BPalIaTeIbHOTO ABMKEHUS.

10. MomeHT uHepiuy, ero cBoiicTBa. Teopema IllTelinepa.

11. IMpuamun otHocutenbHOoCcTH [ammnes. IlpeoOpazoBanue Iammnes. Kmaccuueckas
Teopema CIOXKEeHHUs! ckopocTei. THBapuaHTHOCTH 3akOHOB HbI0TOHA B MHEPIIMATBHBIX CUCTEMAX
oTcyera.

12. Tlocrynarsl OuinmreiiHa. [IpeoOpazoBanust Jlopenna. OTHOCHTEIBHOCTh MOHSTHS
OJTHOBPEMEHHOCTU. OTHOCUTENBHOCTh JUJIMH W IPOMEKYTKOB BpemMeHU. MHTepBan Mexuay
COOBITUSIMH.

13. PensTuBUCTCKUN 3aKOH MpPeoOpa3oBaHUSI CKOPOCTHU. PeNSTUBUCTCKUN HMITYIIBC.
PenstuBucTckoe ypaBHEHHWE AMHAMUKH. PENSTUBUCTCKHE BBIPAKEHUS JUIsI KUHETUYECKOW M
MOJIHOM 3HEpruu. B3auMocCBs3b MacChbl U SHEPTUH.

14. TlonsiTue O HEWHEpUUANbHBIX cucTemax otcyeta. Cunel uHepuuu. [lpuHIUT
SKBUBAJIEHTHOCTH DUHILTEHHA.

15. JIuddepennuanbHoe ypaBHEHHE CBOOOAHBIX TapMOHHYECKUX KOJEOAHMN M €ro
peLieHue.

16. YpaBHeHHMe 3aryxaromux KoJieOaHW W ero pemnieHue. llapaMeTpsl 3aTyxXaromimx
KOJIeOaHUH.

17. VYpaBHeHME BBIHYKICHHBIX KOJI€OaHUI U €ro pelieHue. SIBieHue pe3oHaHca.

18. Craructuueckuit u TEPMOJUHAMUYECKU I METOJIbI MCCJIEI0BAaHUS.
TepmonuHamudeckue nmapameTpbl. PaBHOBECHBIE COCTOSIHUSI M TIPOIIECCHI, X M300pakeHHUE Ha
TEPMOJMHAMUYECKUX IUarpaMmax COCTOSTHUSI.

19. Wpeanvubrii ra3. [laBneHwe wuaeanbHOTO Ta3a. BBIBOI OCHOBHOTO ypaBHEHHS
MonekynsipHo-kuHeTnueckoi reopun (MKT) uneanpHoro rasa.

20. CpenHsis KHHETHYECKAas DSHEPTHs MOJIGKYJI WACALHOTO Tra3a. MOJeKyIIpHO-
KMHETUYECKOE TOJKOBaHHE aOCONIOTHON TemmepaTypbl. UHCIO cTeneHei cBOOOABI MOIEKYJIBI.
3aKoH PaBHOMEPHOTO pacHpeIeJICHUsI YHEPTUHU 10 CTETIEHSIM CBOOOBI MOJIEKYJ.

21. OcHOBHOE YypaBHEHHE COCTOSHUS HAeanbHOro raza (ypaBHeHue Kuameiipona-
Menneneesa). M3omporiecchl.

22. 3akon MakcBena Ui pacipeneieHusi MOJIEKya UICabHOTO ra3a Mo CKOPOCTSIM U
SHEPTUsiM. XapaKTePHbIE CKOPOCTH JABUKEHHUS MOJIEKYJ UI€aTbHOTO Ta3a.

23. Ilpunnun neranpHOTO paBHOBecus. bapomerpuueckas dopmyna. 3akoH bonbiiMana
JUTSL pacTIpeIeNICHHs YaCTUIl BO BHEIITHEM MTOTEHITUATHFHOM II0JIE.

24. Pabota mpu H3MEHEHHH O0beMa, KOIUYECTBO TEIJIOTHI, BHYTPEHHSS DSHEPTHUs
uaeanbHOTO rasza. [lepBoe Havyamo TepMOAMHAMUKH, €0 MMPUMEHEHHE K u3ompoiieccam. Bropoe
Hayajio TePMOJMHAMHUKHU.

TunoBble 321241 1O AUCHHILTHHE
1. JIBIKeHne MaTepuaNbHOH TOUKH 3aaHo ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OpenenuTh KOOPAMHATY B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOUKH PaBHA HYIIO.
Ortser: 80 Mm.
2. JIBIKeHNe MaTepuanbHON TOUYKH 3a4aHo ypaBHeHHeM X=At+Bt% rue A = 4 m/c, B= -0,05
m/c?. OnpesIeNuTh YCKOPEHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTb V TOYKH paBHA HYITIO.
OtBer: -0,10 m/c2.



3. JluneliHass CKOPOCTh Vi TOYEK HAa OKPY)KHOCTH BpaIlarolIerocs IUcKa paBHa 3 M/C.
Touku, pacnonoxennpie HAa AR=10 cMm Oirke K OCH, HMEIOT JTUHEHHYI0 CKOPOCTh Vo=2 M/C.
OnpenenuTts YrioBy0 CKOPOCTh BpanleHus aucka. Orser: 10 paa/c.

4. Jluck Bpamaercss cOrnacHo ypasHeHHIO ¢ = A+Bt+Ct3, rme A=1pan, B=-2pag/c,
C = 0,5 pan/c®. HaiiTu yrioBoe ycKopeHHe B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 pas/c.
5. Jluck Bpamaercss cornacHo ypaHeHmio ¢ = A+Bt+Ct3, rme A=1pan, B=12pan/c,

C = -1 pan/c®. B kakoif MOMEHT BpeMEHH YTIIOBas CKOPOCTh JMCKa OyzeT paBHa HyIo? OTBeT:
2c.

6. HaiiTnu MOMEHT MHEpIMHU MOJ0TO HMJIMHAPA MAacCOi 2 KT U paiuyCcoM 5 CM OTHOCHUTEIILHO
ero ocu cummerpun. Otser: 0,005 kr-m?.

7. Haiitu mMomeHT wHepuuu mapa Maccol 5 kr v paguycoM 10 cM OTHOCHUTENIBHO OCH,
npoxosmieii uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitu MmomMeHT uHepuuu nucka maccot 0,5 kr u paguycoM 20 CM OTHOCHUTEIBHO OCHU
HepIEHMKYIIAPHON K IJIOCKOCTH JUCKA U Ipoxosmieii uepes ero uentp. Orser: 0,01 kr-m2,

9. HaiiTu MOMEHT MHEpUUHU CTEepXKHS Maccol 5 Kr W JIMHOW 1,2 M OTHOCHUTENBHO OCHU
IepIEHMKYIIAPHON K CTEPKHIO ¥ IIPOXoasieil uepes ero cepeauny. OrTer: 0,6 Kr-m2.

10. HaiitTu MOMEHT HWHEpIMHM CIUIOIIHOIO IIWJIMHJApPAa MAaccod 2 KI' U paauycoM 5 cM
OTHOCHUTENBHO ero ocu cummerpur. Oteer: 0,025 kr-m2.

11. Haiitu MOoMeHT mHepuuu crepxHs maccod 1,5 xr u aiMHONM 1 M OTHOCHUTENBHO OCHU
IepIEHMKYIIAPHON K CTEPKHIO U IpoXosmeil uepes ero konen. OTser: 0,5 Kr-m?,

12. BepeBka paspbeiBaeTCsi mpu IMOJABEIIMBAHUM K HeWl Tena maccodt 36 kr. Teno kakoit
HanbONbIIeil MacCchl MOKHO TIOJHUMATh Ha TOH BepeBKe ¢ yckopenueM 2 M/c2? Otaer: 30 Kr.
13. Teno cockanb3bIBaEeT MO IMaJAKON MOBEPXHOCTHU, cOCTaBisAoMmEe yroa 30° ¢ ropu30HTOM.
Haiitu yckopenue tena. OTer: 5 m/c?.

14. C kakoil MMHUMAaJbHON FOPU30HTAIILHON CHJION HYKHO MPUKUMATh TEJIO MAcCoi 2 KI K
BEPTUKAILHON cTeHe, 4yToObl oHO He ymano? KoaddumumeHT TpeHHs MexXay MOBEPXHOCTHIO

ctensl 1 TenoM paseH 0,2. Oreer: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HailTu cuity conpoTHBIEHHS BO3AyXa,
cuntas ee nocrosaaon. Orser: 0,25 H.
16. MaxoBuK B BHAEC NWIMHIApa Maccod 5 kr u paaumycoM 20 cM 3a 4 C OT Hayaia

PaBHOYCKOPEHHOTO BpalleHus: 1ocTur 4actoThl 10 06/c. HaiiT MOMEHT cuil, NeHCTBYIOIIMX Ha
MmaxoBuk. OtBet: 1,57 H-Mm.

17. ToHkuii ogHOPOAHBINA cTepxkeHb JIMHOW 50 cM n maccoit 400 r BpamjaeTcsi ¢ yriloBbIM
ycKOopeHHeM 3 pajm/c? OKONO OCH, TPOXOANIeH NepreHIUKYIIpHO CTEPKHIO depe3 ero
cepenuny. Onpeaenuts Bpamaromuii MoMeHT. OTBer: 25 MH M.

18. [Tynst netut co ckopocteio 800 M/c, Bpamiasich OKOJIO IPOA0JIbHOW ocu ¢ yactoroil 3000
00/c. IlpuHnMas mymo 3a IIMHAPHK AUAMETPOM 8 MM, ONpeNeiuTh KaKyro JON0 KUHETHYECKOM
SHEPIUHM TeJla COCTABIISET KHHETHYecKast SHeprus Bpamenus. Oreet: 0,44 %.

19.  Tlox melicTBHMEM MOCTOSIHHOM CHIJIBI BarOHETKa MpUoOpesa CKOpocTh 2 M/c. OnpenenuTh
paboty A cwibl, ecn macca Baronetkr paBHa 400 kr. Oret: 800 [I:x.
20.  Manenbkuii mapuk maccoi 100 © JABMXKETCS B TOPU3OHTAIBHOW IUIOCKOCTH HAa HHUTH

mmHoit 40 cm. Kakyro pabGoTy HY»KHO COBEpLINTH, YTOOBI YBEJTUYHUTH YTJIOBYIO CKOPOCTH
mapuka ¢ 20 paa/c go 25 pan/c? Orser: 18 JIx.

21. OrnpenenuTts JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOT0 MJIMHIIPA, CKaTUBIIErocsi 6€3 CKOMBXKEHHS C
HAKJIOHHOM IIOCKOCTH € BEICOTHI 1,6 M. OTBeT: 4 M/C.
22. OnHOpOIHBIM  LMIAMHAP KaTUTCS 0€3 MPOCKalb3bIBaHUS 1O TOPU30HTAJIBHOM

MOBEPXHOCTH CO CKOPOCThbIO 2 M/C. Ha Kakyio BBICOTY OH CMOKET IMOJHSATHCS MO0 HAKJIOHHON
mrockoctu? OtBet: 0,3 M.

23. CHapsn maccsl 50 Kr, JeTAIMA TOPU30HTAIBHO cO cKopocThio 800 M/c, momagaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaliTu ckopocThk miargopmsbl mocie HONagaHus
cHapsiia, ecnu ee macca 16 T. OTBet: 2,5 m/c.



24, [To ropu3oHTAIBHBIM pelibcaM CO CKOpOCThIo 20 kM/4 aBmxkeTcs tuiardopma maccel 200
kr. Ha Hee BepTuKanbHO manaeT kameHb Macchl 50 KT u ABIXKeTcs BMecte ¢ miaatdopmoit. C
KaKO#M CKOPOCTBIO MOcie 3Toro aBrkercs miargopma? OTer: 16 km/4.

25. [Tnatdpopma B Buae nucka maccoil 4 Kr u paamycoM 12 cM Bpamiaercss 1Mo MHEPIHU
BOKPYI' BEpTUKaJIbHOW OcH. BO CKOJBKO pa3 yMEHBUIMTCS 4YacToTa BpaIleHUs, €ClIM Ha Hee
MOJIOKUTH KOJIbIIO Maccoi 1 kr u paguycom 10 cm? OtBet: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AcC0S(wt+@o), roe A=3 cMm,
a ® = 2 ¢, HaiiTi MakcUManbHYIO CKOPOCTh TOUYKH. OTBeT: 6 cm/c.

27. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AcC0S(wt+@o), roe A=5 cwm,
a ® = 2 ¢!, Haiftu makcumanbHoe yckopenue Touku. OtBer: 20 em/c2.

28. Haiitu mnepuwon kosebaHuii (U3HYECKOTO MAaSTHHKA, MPEICTABISAIOMIEr0 CcoOoM

OJIHOPOJHBIN cTepkeHb JnuHOW 60 cM, Bpauaromuiics BOKPYI TOPU30HTAJIBHOM OCH,
MIPOXOJISIIEH uepe3 oJuH U3 ero KoHioB. OTBet: 1,26 c.

29. Haiitu mnepmox konebGaHwii  (QuU3MUECKOrOo MasiTHHKA, MPEACTABISIONIETO COOOM
OJTHOPOAHBIN JUCK pannycoM 30 cM, Bpalaroluiicss BOKPYT TOPU30HTAIBHON OCH, IPOXOASILEN
yepe3 Kpaii aucka. Orer: 1,33 c.

30. bannon BMecTUMOCTBIO 20 J1 COIEPKUT YriaeKucaslii ra3 maccoit 500 r moa gaBiaeHUEM
1,3 MIla. Onpenenuts Temnepatypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHMMAaeT UCalIbHBIN a3, coaepxammii | KMosb BelecTBa Npyu JAaBICHUH
1 MIla u Temneparype 400 K? Otger: 3,3 M3,

32. bamnon BmectumocThio 12 71 comepkuT yriaekucibiid ra3. [laBienue raza pasuo 1 Mlla,
temrepatypa 300 K. Onpenenuts maccy rasza B 6amuione. Orer: 212 1.

33. B 6amione BMecTuMOCTBIO 25 1 HaxomuTcs Bogopon mnpu temmeparype 290 K. Ilocne

TOr0 KaK 4YacThb BOJOpOJAa HM3pacxoj0BajiM, JaBiieHHWEe B OaysioHe noHuswiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxol0BaHHOIO Bojgopoaa. Orser: 8,3 r.

34. B OGamnone comepxxutcs ra3 npu temmeparype 100 °C. o kakoii temmeparypsl (B °C)
HY>KHO HarpeTh ra3, 4ToObl €ro JIaBjleHue yBeIUYmiIoch B ABa pa3a? Orser: 473 °C.

35. Kakoe konuuecTBO TemnoTsl norpedyercs, uToObl Harpetb 1 Monb a3ora Ha 300 K mpu
nmocTostHHOM 00beme? OTBeT: 6,23 K/[:K.

36. Ha CcKONBKO HW3MEHWJIACh BHYTPEHHSS DHEPTUsS BOASHOTO TIapa, €CIM TpU €ro
1300apUUECKOM C)KaTHH BHEIIHNE CUIIbI COBEpLIMIN paboTy paBHyto 10 xk/[x? OTBeT: 30 K/ XK.
37.  Ilpum xaKoM JaBJIEHUH MPOUCXOANUIIO N300apHOE paclIMpeHne a30Ta, €ClIM Ha YBEINICHNE
ero oobema Ha 12 11 OblI0 3aTpayeHo KoJaudecTBo TermnoTel paBHoe 21 k/x? Orer: 500 kIla.
38.  Kakoe KOTMYECTBO TEIUIOTHI OBLIO 3aTPAayeHO Ha HArPeB T'elUs PU MMOCTOSTHHOM 00BheMe
V=20 11, ecnu ero nasienue Bo3pocio Ha 400 kI1a? OrBer: 12 k/Ix.

39. Kakoe xonmndecTBO TemoThl moTpedyeTcs, 4ToObl HarpeTh 8§ Mok Bojopoaa Ha 100 K
IIpY NTOCTOSIHHOM JaBineHun? Orser: 23,3 k.

40. IIpn m3oxopHOM HarpeBe 1 Mo remus TeMmmeparypa yBennuuBaerca B 3 pasza. Haiitu
npuparienue surpormn. OrBet: 13,7 JIax/K.

OIIK-5.2 O0pabaThIBacT U MHTEPIPETUPYET IKCIIEPUMEHTATLHBIC TaHHBIE

Tunossblie TeopeTHYecKHE BONPOCHI K IK3aMEeHY 10 IUCHHUILIHHE

1. Beluucienue MpoHAEHHOIO MyTH NpPU HEPAaBHOMEPHOM JBWKEHMHM MarepuaibHON
TOUYKH.

2. lentp macc. VYpaBHeHMe [BWXEHHs LeHTpa Macc. Cucrema LeHTpa Macc.
PeakTuBHOE ABMKEHUE.

3. KpuBonuneiiHoe nBMXKEHUE MaTepUaNbHON TOUKU. TaHTeHLIMAIbHOE M HOPMAJIbHOE
YCKOPEHHE.

4. BpIBOJ MOMEHTOB MHEPLMHU CTEPKHS, IWJINHAPA, [Iapa.

5. Pabora cuibl 1 MomHOCTE. KuHETHYECKas SHEPTUS OCTYNATEIbHOTO IBUXKEHUS.



6. Kunernueckas osHeprusi Tena, BPALIAIOMIETOCS BOKPYT HEMOJIBMKHOW  OCH.
Kunerndeckast sHeprus npu MmioCKOM JIBUKEHUU.

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

8. IlpyxuuHbBIH, GU3NUIECKUN U MATEMATHUYECKUNA MAsTHUKH. DHEPTUS TAPMOHUYECKOTO
OCIIILISATOpA.

9. CnoxeHre OJMHAKOBO HAIIPABJICHHBIX U B3aUMHO MEPIICHAUKYISPHBIX KOJICOAHHH.

10. DxcnepuMeHTalIbHOE MOATBEPKICHUE pachpenenenus Makcsemia: onbITel LlTepHa
u Jlammepra.

11. Cpennee 4dHCIIO CTOJKHOBEHHWH, CpemHss JJIMHA CBOOOMHOTrO rmpobera U
3 PEeKTUBHBIN THAMETP MOJIEKYIL.

12. Anmabarnbrit npouecc, ypaHenue Ilyaccona.

13. TemmoemKkoCTh HIEaTBLHOTO Ta3a TNpH H3OMpoleccax. YpaBHeHWe Maiiepa.
Knaccuueckas MOJIEKYIIpHO-KMHETHYECKash TEOPHUs TEIIOEMKOCTH HJICalbHOIO Ta3a M ee
OTPAaHUYEHHOCTD.

14. Kpyrosoii npornecc (uuki). TeroBeie aBUTaTend U XoloauibHble MamuHbl. KITJ]
uJeaIbHOM TerioBoil mamuHebl. [{ukn Kapho.

15. DHTponus uaeanbHOro ra3a mpu 00paTUMBIX M HEOOpaTUMBIX Mpoleccax. Teopema
Hepncra. Cratuctuueckoe TOJIKOBaHUE SHTPONUU. TepMoguHaMuKa HEOOPATUMBIX MPOIECCOB.

4.2. Ilpome:xkyTouHasi atTecTanus B ¢gopme 3k3amena (2 cemectp)

Kon Pe3yabTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
KOMIeTeHIUH Conep:xkaHue KOMIeTeHIUI
OIIK-2 CrniocobeH ucnosb30BaTh MaTeMaTu4eckue, pusndeckue, pusnko-

XUMUYECKUE, XUMUYECKHUE METO/IbI IS PEIISHUS 3a/1a4
npodeccnoHaNbHOM 1eATeNbHOCTH

OIIK-5 Crioco6eH OCyIIeCTBIISITh DKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS U
WCIBITaHUSA TI0 33/1aHHOM METO/IMKE, TPOBOJAUTH HAOIIOICHUS U U3MEPECHHUS
C yueToM TpeOOBaHU TEXHUKHU 0€3011aCHOCTH, 00pabaThIBaTh U
HWHTEPIPETUPOBATH IKCIIEPUMEHTAIbHbBIC TaHHbIE

OIIK-2.1 Wcmomp3yer MaTeMaTH4ecKne | (pU3MUeCKHe METOIBl IS pEeHIeHUs 3aaad
npodeccuoHaIbHOMN e TeTbHOCTH

TumnoBele TeopeTHYECKHE BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. Dnextpuueckuil 3apsg U ero cBoicTBa. 3aKOH coOXpaHeHMs 3apsiia. B3aumonencTeue
3aps0B. 3akoH Kynona.

2. DIEeKTPOCTaTUYECKOE TI0J€, BEKTOp HANMPSHKEHHOCTH. [IpUHIMIT Cymepro3HuIuu
ANIEKTPUUECKUX ITOJIEH U €ro NIPUMEHEHHUE AJI PacdeTa MoJisl, CO3JaHHOIO CUCTEMOM 3aps0B.

3. Tlotox BekTOpa HANMpPSDKEHHOCTH JJeKTpudeckoro momns. Teopema [Maycca mms
ANIEKTPUYECKOTO MOJISI B BAKYyMe.

4. Teopema 0 HUPKYJISALUU BEKTOPa HAPSHKEHHOCTH AeKTpudeckoro nois. [lorenman
0JIs1 TOYEYHOT'O 3apsija.

5. CpoOomHbIe M CBSI3aHHBIC 3apsabl. BekTop  anekTpudeckoro cMmenieHus. Teopema
["aycca nist 2IEKTPUYECKOTO MOJIs B JUIEKTPUKE.

6. JludnexkTpuku, TOMSIpU3ANMS  AMAIEKTPHKOB.  BeKTOp  MOISPU30BaHHOCTH.
ONEeKTpUUYECKoe II0JI€ BHYTPH JUAJIEKTPUKOB. JlWaseKTpudeckass BOCIPUUMYHMBOCTD U
IPOHHUILIAEMOCTb.

7. PacnpeneneHue 3apsna B [POBOAHMKE.  ODIJIEKTPOCTAaTUYECKas  MHAYKLHS.
OneKkTpuyeckas eMKOCTb YEIUHEHHOTO IPOBOAHMKA, 2-X IPOBOAHUKOB.




8. DmektpomBmwxkymas cwia. 3akoH OMa U COMPOTHUBIICHUE TPOBOAHUKOB. 3akoH Oma B
uHTErpaigbHoi u auddepenunansaoit popmax. 3akon Oma A HEOTHOPOAHOTO YUaCTKA LETIH.

9. MommHuocts TOKa. 3akoH J[koyms-JleHna B uHTerpanbHod u auddepeHImaaIbHoi
dopmax.

10. Bekrop MarHuTHOM MHAYKIIMK. MarHUTHOE 1OJIe PABHOMEPHO ABMXKYIIETOCS 3aps/ia.
3akon buo-Casapa-Jlannaca.

11. B3amMmonelicTBHE MPOBOIHUKOB C TOKOM. 3aKOH AmIiepa.

12. Teopema 0 HMPKYJIALUU BEKTOPA HHIYKIIMA MAarHUTHOTO MOJIsl. 3aKOH MTOJHOTO TOKA.

13. Tlotok BekTOpa MarHUTHOM MHAyKUuUU. Teopema [aycca misi BekTOpa HMHIYKIUU
MarHuTHOIO 1nosisd. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJIE.

14. SBnenue 3JIEKTPOMarHUuTHOU WHIYKIUH. OIEBITEI ®dapaes. 3akoH
ANIEKTPOMarHuTHOM MHAyKuuu. ITpaBuio Jlenna. DnexkrponBuymas cuina UHIyKIuu. [lonHbiin
MarHuTHeIN NoToK. Toku dDyko.

15. SBnenne camoumuaykimu. MaaykruBHocTh. DJIC camounmykuuu. VHIYKTUBHOCTH
COJICHOU/IA.

16. Bzammuas wHAyknws. B3auMHas WHIYKTUBHOCTh. DHEPrHS KOHTYpa C TOKOM.
[InoTHOCTB 3HEPrUM.

17. Hamarnumyennocts. Toku HamMarHuuuBaHus. BeKTop HanpssKEHHOCTH MarHUTHOTO
nosisg. TeopeMa 0 HIMPKYISLMU BEKTOPA HAMIPSKEHHOCTH MATHUTHOTO TOJIA.

18. VpaBHenme MakcBemia [uis 3JCKTPOMAarHUTHOTO TOJS B HMHTETPAIBHOW H
nuddepeHnranbHON hopmax.

19. MuddepenunanbHoe ypaBHEHHE SJICKTPOMArHUTHBIX KOJE€OaHWH, €ro pelieHue.
Bunel konebanuii U MX XapaKTEPUCTUKH.

20. VYpaBHeHUE BBIHYKICHHBIX KojieOaHuii. Pe3onanc TokoB u HampspkeHu. [loHsATHE O
MIEPEMEHHOM TOKE.

Tunossble 3axa4n M0 JMCHUIIMHE
1. Haiitu paccrosiHre MeXAy ABYMsI TOUEUHBIMU JIEKTPUUYECKUMU 3apsilaMi, €ClIM U3BECTHO,
YTO MPU YMEHBIIEHUH 3TOTrO paccTosiHusg Ha 50 cM cuila B3aUMOAEHUCTBUS YBETUYUBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha meramnmuueckoil cepe paguycoMm 15 cm Haxoautcs 3apsan Q = 2 vKn. Onpenenuts
HaNpsOKEHHOCTh E 3JeKTPOCTATHUECKOro MoJisi Ha paccTostHUM I = 10 cM OT meHTpa cgepsbl.
Ortger: 0.
3. Ha merammyeckoit cdepe paguycom 15 cm Haxomurtes 3apsa Q = 2 vKn. Onpepenuts
HaNpsHKEHHOCTh £ 3JIEKTPOCTaTUYECKOro Moy Ha nmoBepxHoctu cdepsl. OTBer: 800 B/M.
4. Ha merauindeckoit cdepe paguycom 15 cm Haxomutes 3apsa Q = 2 vKn. Onpepenuts
HaNpsHKEHHOCTh E 3JeKTPOCTATHUECKOro MOoJisi Ha paccTostHUM I = 20 c¢M OT meHTpa cgepsbl.
OtBet: 450 B/Mm.
5. Merammmyeckuit map paguycom 5 cMm Hecet 3apan Q = 10 uKn. Onpenenuts noteHman @
AIIEKTPOCTATUYECKOTO OISl Ha NoBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIEHTPHUYECKUE METAIINUecKue 3apsokeHHble cdepsl paguycamu R1 =6 cm u Rz = 10
CM HecyT cooTBeTcTBeHHO 3apsaasl Q1 = 1 HKi u Q2 = -0,5 vKi1. Halitn HanpsbkeHHOCTh E 0TS
B TOYKE, OTCTOSIIEH OT IeHTpa cdep Ha paccrosHue 1 = 5 cM. OTBert: 0.
7. DneKkTpuyeckoe II0JIe CO3JaHO ABYMsI OECKOHEUYHBIMH TNapauiebHbIMU IJIaCTHHAMH,
HECYIIMMH PaBHOMEPHO paclpeleNeHHbli mo miomamu 3apsn [ = 1uKn/m2. Onpenenuts
HanpsbkeHHOCTh E monst mexy mactuaamu. OtBet: 0.
8. DnexTpuyeckoe IOJie CO3MaHO JBYMS OECKOHEYHBIMH IapaUIeIbHBIMH TUIACTHHAMH,
HECYIIMMH PaBHOMEPHO paclpeeNeHHblii 1o muomaau 3apsan [ =1 aKin/m?. Omnpenenuts
HanpspkeHHOCTh E mons BHe miiactud. Oreer: 113 B/m.



9. TloTeHuuasn >AeKTPUUECKOro OIS, CO3AaBAEMOTr0 CHCTEMOM 3apsai0B, UMeeT Bua ¢ = a(X?-
y?), rae a=1B/M? HaiiTu MOIydh HANPSKEHHOCTH »SJIEKTPUYECKOrO MO B TOUKE C
koopauHatamu X = 1 M, y = 0,5 M. OtBet npuBectu B cucreme CU u OKpyTIIUTh ¢ TOYHOCTBIO 10
nByx mudp nocine 3amnsroil. [OTBet: 2,24 B/m.

10. /IBa Toueunsix 3apsna +7,5 uKin u —14,7 aKn pacnonoxensl Ha paccTosHuM 5 cMm. Haiitu
HAIPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM oT BrOoporo 3apsaa. Oreer: 112 kB/m.

11. Omnpenenuts HANPSKEHHOCTh 3JEKTPUUECKOIO IOJsI B TOYKE, PACIIOIIOKEHHON BAOJIb
npsiMoi, coequnstonieit 3apaael +10 HKi u +8 vKn n Haxopsmelica Ha paccTtosHuu 12 cM OT
nepBoro u 8 cM oT BTOpOro 3apsiaa. Paccrosnue mexay 3apsaamu 20 cm. Orset: 5000 B/m.

12. B BepmmHax KBajapaTa CO CTOPOHOH 5 M HaXOAATCS OJMHAKOBBIC MOJIOKUTEIBHBIC 3aPsiIbl
2 K. OnpenenuTs HaPsXKEHHOCTb JIEKTPUUYECKOro Mo B ieHTpe KBaapaTa. Oreer: 0.

13. Paccrosuue | mexay 3apsgamu Q=+2 uKir qumoss pasao 10 cM. Haiitu moteHIuan ¢ moss
CO3JIaHHOI'0 JMII0JIEM B TOUKE, yJalleHHOM Ha =10 cM Kak OT epBOro, Tak U OT BTOPOI'o 3aps/a.
Ortgert: 0.

14. lunons c DBIEKTpUYECKUM MOMEHTOM p =75 nKi'M CcBOOOAHO yCTaHABIMBAaeTCS B
OJTHOPOJHOM 3JIEKTPUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bbruncnute paboty 4,
HEOOXOIUMYIO JIJISl TOTO, YTOOBI IIOBEPHYTH AMIIONG HA yroi oo = 90°. OTBeT: 6 MKJLK.

15. Onpenenuth, NpU KaKOM HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMYECKOro IOoJis B
JMDIEKTPHKE (6=3) MONIAPU30BAHHOCTE P JNOCTHTHET 3HaueHus, paHoro 200 MxKi/m2. OTBert:
11,3 MB/m.

16. Haiitu panuyc BHemHelH o0kianku Ry Bo3ayniHOro chepruieckoro KOHISHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHe# oOknaaku R1 = 2 cm. OTBeT: 4,5 M.

17. Haiitu pagumyc Ri1 BHyTpeHHell o0Oknanku c(pepruueckoro KOHAEHCATOpa EMKOCTBIO
C = 3,3 n¢, ecnu paanyc BHemHed Rz = 3 ¢m, audnekTpuk — napaduH (¢ = 2)? OrBet: 1 cMm.

18. OmpenenuTh 3JIEKTPOSMKOCTh IWJIMHJIPUYIESCKOTO BO3IYIITHOTO KOHJEHCATOpa JUTHHOM
| =10 cMm, ¢ paguycamu 0o0ki1agok Rt =1 cm u R2 =2 cm. OtBer: 8 nd.

19. Tpu onMHAKOBBIX KOHJEHCATOpAa COEAWHEHBI IMOCIeNoBaTelbHO. EMKOCTh Takoil Oatapen
C =100 nd. Onpenenutb eMKOCTh OaTaped KOHJEHCATOPOB, MOCIE TOro, Kak OAMH M3 HHUX
3anonHuIH napadpuHoM (e = 2). OTBer: 120 nd.

20. ITnockuit Bo3aymIHBIA KOHAEHcaTop AnekTpoeMKkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
noreHimangoB U =300 B. Ilocine oTkiIoueHMss OT MCTOYHMKA TOKAa pPACCTOSHUE MEXIY
oOKJIaIKaMu KOHJIeHcaTopa OblJI0 yBeInueHo B 5 pa3. Onpeaenuts paboTy A BHEIIHUX CHII TO
pa3aBuxkeHuo ookiIanok. Oreer: 0,2 mJIxk.

21. Cuna ToKa B IPOBOJIHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY (1) =kt , rme k=0,5 Alc.
Haiitu 3apsa ¢, mpoTekaroluii uepe3 IMOMEpeyHOe CeueHHe MPOBOAHMKA 3a Bpems 7=1c.
Otgert: 0,25 Ki.

22. AxxkymynsTop ¢ BHyTpeHHUM conpotusieHreM 0,080M npu Toke 4A OTAaeT BO BHEUIHIOIO
rens 8BT. Kakyro MOIIHOCTE OTJacT OH BO BHENTHIOK Iienb npu Toke 6A? OtBet: 11 BT.

23. K ucrounuky Toka ¢ 3IC @=1,5 B npucoeaquuuian karymky c conporusieaneM R=0,1 Om.
AmMriepMeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korjga k MCTOYHHMKY TOKa MPHUCOEIUHHIN
MOCJIEIOBATEIBHO €I1I€ OJIMH MCTOYHHK TOKa ¢ Takoi ke DJ]C, To cuna Toka | B TOM ke KaTymike
okaszanack paBHou 0,4 A. Onpenenuth BHYTPEHHEE COMPOTHUBIIEHHWE MEPBOrO0 MCTOYHUKA TOKA.
OtBer: 2,9 OMm.

24. Tlpu cune Toka 11=3 A BO BHENIHEH IlenH akKyMYJIsTOpa BbIEIsIeTCs MoHOCTE P1=18 BT,
npu cuie Toka l=1A - coorBerctBeHHO P>=10BT. Onpenenuts BHyTPEHHEE COMPOTHUBIICHUE I
6arapeu. OTBet: 20 OM.



25. TIOTHOCTh TOKa B MEJHOM TIPOBOJHMKE paBHa 2 A/Mm°. HaliTH HampsyKeHHOCTB

ANEKTPUUECKOTO IMOJIsI B MPOBOAHHMKE. YenbHOE conpoTuBieHue menu 17 HOm'M. OTBet:
34 mB/m.

26. Ilo mpsimoMy O€CKOHEYHO UIMHHOMY TPOBOAHMKY TeueTr Tok 50 A. Omnpenenuts
MarHUTHYI0 HHIYKIMIO B TOYKE, yJAJICHHOW Ha pPaccTOSHUE 5 cM OT mpoBoaHuka. OTBeT:
200 mxTa.

27. Yemy paBeH paJnyC TOHKOTO KOJIbIIa, IO KOTOpOoMy TedeT ToK 30 A, eciy HampsyKeHHOCTh
MarHUTHOTO TOJIA B IIEHTpE Konblia paBHa 2 A/mM? OTBeT: 7,5 M.

28. Kakoii TOk TeueT no npsMoMy OECKOHEYHO JIMHHOMY MTPOBOJIHUKY, €ClIi Ha paccTostHun 10
CM OT Hero marHuTHas uHaykuus pasHa 20 MxTn? OtBer: 10A.

29.  Kakoii TOK UeT 0 TOHKOMY KOJIbIy panuyca 10 cM, eciar HHAYKIUS MarHUTHOTO TOJIS B
nentpe kosbla pasua 100 mxTn? OTrBer: 16 A.

30. /IBa AMMHHBIX MapajuleJbHBIX IPOBOJAA HAXOAATCA HA PACCTOSHUU I =5CM OIUH OT
npyroro. o nmpoBoiaM TeKyT B MPOTUBOIOJIOKHBIX HApaBlIeHUAX oguHakoBble Toku | =10 A
Kax/plii. HaliTn HanpsokeHHOCTh H MarHUTHOro mojisi B TOYKE, HAXOJAIIEHCS HA PacCTOSIHUU
r1 =2 cm oT oHOrO U 2 = 3 ¢M OT Apyroro nposoaa. Oreer: 132 A/m.

31. OnpenenuTh UHIYKIIMIO MAarHUTHOTO TOJSI HA OCH JIJTMHHOTO COJIEHOM[IA, COAEPIKAILIETO
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. OrBet: 0,025 Ta.

32. CKONbKO BUTKOB Ha €IWHUILYy UIMHBI COJEPKUT AJUHHBIA COJEHOWJ MpPH CHJIE TOKa
| = 0,5 A, ecitn HanpsKEHHOCTH NOJIs HA ocH conenouaa H = 300 A/m. OTser: 600 m™..

33. Onpenenuth HANPsSHKCHHOCTh MAarHUTHOTO TIOJIE HAa OCH JUIMHHOTO  COJICHOMJA,
coaepxariero N = 10 Butkos/cm nipu cuite Toka | = 1 A. OrBet: 1000 A/m.

34. BeIauciuTh MUPKYISAIAI0 BEKTOpa HANPSHKEHHOCTH BIOJL KOHTYPA, OXBATHIBAIOIIECTO

toku 11=10A, 1>=15A, Texkyumue B OJHOM HampaBieHUM, U ToK |3=20A, Texkymuii B
IIPOTUBOINOJIOKHOM HampasiieHuu. OTBeT: 5 A.

35. IIpsmoit mpoBoa, Mo KoTopomy TeueT Tok 1=1 kA, pacronoxkeH B OJHOPOJHOM MarHUTHOM
noJie TepHeHIUKYIApHO JuHUAM uHAyKnun. C kakoil cuioit F neiicTByer mose Ha OTpe30OK
npoBoa junHou 1=1 M ecnu MarauTHas uHayKuus B pasHa 1 Tn? Orser: 1000 H.

36. IIpsmoit mpoBox, mo koropomy Tteder Tok 1=100 A, pacmonoxeH B OJHOPOIHOM
MarHUTHOM ToJie oA yriioMm 60° k TuHUsM MarHuTHoW uHaykuuu. C kakoil cuiioil F neiictByer
noJie Ha OTpe30K mpoBoja amuHoi 1=10 Cm ecnu marHuTHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka rampBaHOMETpa JUTMHOW a=4 cM U mupuHoii b = 1,5¢Mm, comepxamas N=200 BuTkOB
TOHKOHM NMPOBOJIOKU, HAXOAUTCSA B MarHUTHOM mojie ¢ uaaykuueit B=0,1 Ta. [Inockocts paMku
rapajulesibHa JIMHUAM UHAYKUMU. HaliTh MeXxaHn4yecKuii MOMEHT M, NEHCTBYIOLIMNA Ha PaMKYy,
Korja mo BUTKy TeueT Tok |1=1 MA. OTBeT: 12 mxH/Mm.

38. HampspkenHocts H wMarHuTHOrO monss B IIEHTpe KpyroBoil BuTka pasHa 200 A/M.
MarHuTHbI MOMEHT p,, BUTKa paBeH 1 A m? Berunciuts paguyc R Butka. OTBet: 9,27 cm.

39. Breruncauts paguyc R 1yri OKpyKHOCTH, KOTOPYIO ONUCBHIBAET MPOTOH B MAarHUTHOM TIOJIE €
unaykuuei B = 15 mTn, eciiu ckopocTh v mpoToHa paBHa 2 Mwm/c. OtBeTt: 1,38 m.

40. JIByKpaTHO HWOHH3MPOBAaHHBIK aToM Tenus (o-4acTHlla) JBHXKETCS B  OJHOPOIHOM
MarHMuTHOM TioJie HanpspkeHHocThI0 H = 100 kA/M 1o okpyxHOCTH paguycoMm R = 10 cm. Haiitn
cKOpocTh U a-dacTullsl. OTBeT: 0,61 MMm/c.

41. Ha »>nekTpoH, ABIXKYIIMICS B OJHOPOJHOM MAarHUTHOM rmosie mHaykuued B =2 Tn co
ckopocTeio v =10" m/c meiictByer cuma F=1,6 nH. Haiitm yrom Mexay HampaBleHHUSIMH
CKOpPOCTH U MarHUTHOM MHAyKIuu. OTBeT: 30°.



42. llemb COCTOMT W3 TOCIENOBATEIHLHO COCAMHEHHBIX compotuBieHus R =1 Owm, karymku
uHaykTuBHOCTU L = 1 I'H, ncrounuka toka u kimoua. Koy 3amkuyT. Yepes kakoe Bpemsi 1mociie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymeHbmures B 2 pa3a? Orser: 0,693 c.

43. llemb COCTOMT W3 TOCJIEIOBATEIbHO COCOUHEHHBIX CONPOTUBIICHUS, KATYIIKU
WHAYKTUBHOCTH, UICTOYHUKA TOKa M Kitoua. Kitou 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya Cuja TOKa B IEMM YMEHbIIWIACh 3 pasza. Omnpenenuth compoTwBieHue R, ecnu
uHayKTUBHOCTD L = 4,1 T'H. OTBeT: 9 OM.

44, BplUMCIUTD 3HEPrHMI0 MAarHUTHOIO MOJs coyieHounaa, cozaepxkamero N =1000 BuTkoB

npoBojaa, npu cuie Toka | =1 A, ecnm MarHUTHBIA NOTOK Yepe3 €ro IONEPEeYHOE CEUEHUe
® =0,1 mB0. OTBeT: 0,05 JI:k.
45. Haiitu MHAYKTMBHOCTH IPOBOIAILLEIO KOHTYpPAa, €CJIM MAarHUTHBIM IIOTOK 4€pe3 HEro

yBenuuuBaercs Ha 0,02 BO B pe3ynbrate u3sMeHeHus Toka B KOHType ¢ 4 A 1o 8 A. OTBeT:
5 mI'H.

OIIK-5.2 O0pabaTpIBaeT U MHTEPIPETUPYET IKCIIEPUMEHTAIBHBIC TaHHBIE

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. TloreHuuanpHOCTH 3J€KTpUUecKoro mnois. Pabora mo mnepemenieHHIO 3apsjia B
aneKkTpuueckoM nose. [lorennnanbHas sHeprus B3auMOIEHCTBUS AIEKTPUUECKUX 3apsIO0B.

2. Css3p MEXIy NOTEHLUAIOM U HANPSHKEHHOCTBIO.

3. Ilpumenenme Teopembl [aycca Ui pacdera >IEKTPUYECKHX TOJNEH, CO3TaHHBIX
TOYEUYHBIM 3apsiI0M, PABHOMEPHO 3apsKEHHBIMM IUIOCKOCTBIO, c(epoif, HUTBIO, LUIMHIPOM,
[IapOM.

4. BplunciaeHHe NOTEHIHAA IO HANPSKEHHOCTHU 3JIEKTPUYECKOrO OIS,

5. DIeKTpUYeCKUW MOMEHT JUMoisl. TOYeUHBIA JUIMONb. ODJIEKTPUUYECKOE TI0JIe
TOYEYHOTO JUIIONS U €0 pacdeT Ha OCHOBE NMPHUHIMIA CYNEPHO3ULUHN. DIEKTPUUECKOE 0JIE Ha
OCH JTUTIOJIS ¥ B HAIIPABJICHUH, IEPIIEHANKYIISIPHOM K OCH JIUTIOJIS.

6. DrexkTpuyeckuil AMIOIb B OJHOPOJHOM U HEOIHOPOIHOM 3JIEKTPHUUYECKOM IIOJIE.
[ToreHunanbHas S3HEPTUS JUIOJIS.

7. YcnoBus A7 BEKTOpa HANPSHKEHHOCTH JIEKTPUUYECKOro IO M BEKTOpa
ANIEKTPUUECKOTO CMEILIEHUS Ha TPAHULIE ABYX JUAIEKTPUKOB.

8.  CernerosieKkTpuKH, UX CBOMCTBA. [[udnekTpudeckuii rucrepesuc.

9. KongeHncatopsl, BHIBl KOHICHCATOPOB. OHEPTUs 3apsHKEHHOTO IPOBOJHUKA,
KOHJIeHCcaTopa. DHeprus 3JeKTprudeckoro nois. O0beMHas INIOTHOCTh SHEPTUH.

10. Knaccuyeckne OnbITHI IO OOHAPYKEHHUIO U OOBSICHCHHIO MEXaHU3Ma BO3HUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIOBHS BO3HUKHOBEHHUS JJIEKTPUYECKOTO TOKA. XapaKTEPUCTHKU
ANEKTPUYECKOT0 TOKA: CHJIA TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPBIBHOCTH.

11. Pa3BerBnenHsble snekTpuyeckue mnen. [Ipasuna Kupxroda.

12. Ksa3ucramuonapuele TOkH. IIporecchl yCTaHOBIEHUS TOKa NpH 3apsie, paspsie
KOH/JIEHCATOoPA.

13. IIpumenenue 3akona buo-Caapa-Jlamaca uist pacdera MarHUTHOTO TOJISI IPSIMOTO
MIPOBOJHMKA C TOKOM, KPyTOBOT'O MPOBOJHUKA C TOKOM.

14. JleiicTBue MarHUTHOTO Ha ABMKYyIIuics 3apsa. Cuna Jlopenna. Oddexr Xoma.

15. TlpumeHeHHe 3aKoHA MOJHOTO TOKa JJsi pacuéra MAarHUTHOTO TOJSI COJIEHOWJA,
TOPOMIAJIbHON KaTyIIKH.

16. Pabora o mepeMenieHn o NpOBOJAHNKA M KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

17. V3meHeHue cuiabl TOKa TMpH Pa3MbIKAHWW/3aMBIKAHUU  LIE€MH, COAepKallei
UHYKTUBHOCTb.

18. VYcnoBus A BEKTOPOB MHAYKLUUHU U HAMPSDKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIIe
JIBYX MarHeTHKOB.

19. wua-, mapa-, peppo MarHeTUKU: OCHOBHBIC XapaKTEPUCTHKH.



20. JluBepreHuuss ¥u pOTOpP BEKTOpa HWHAYKIUMM MarHuTHOro mojs. BuxpeBoe
AIIEKTPUYECKOE 110JIE, TOK CMEUIEHMSI. DJIEKTPOMAarHUTHOE TOJIE.

4.3. [Ipome:kyTouHasi arTectanus B popme 3auera (3 cemectp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETeHIMH Conep:kanue KOMIeTeHI U
OIIK-2 CniocoOeH uCTob30BaTh MaTeMaTH4eCKue, (pu3ndeckue, Gu3uKo-

XUMHUYECKUE, XUMUYECKHUE METO/IbI JJI pEIICHUS 3a/1a4
npodeccnoHalbHO 1eATeIbHOCTH

OIIK-5 Crnioco0eH 0CyIIEeCTBIATh 3KCIEPUMEHTAJIbHBIE UCCIIEI0OBAHUS U
WCIBITaHUA MO 33/1aHHOM METO/IMKE, TPOBOJAUTH HAOIIOICHUS U U3MEPECHHUS
C yueToM TpeOOBaHU TEXHUKHU 0€30MaCHOCTH, 00pabaThIBaTh U
WHTEPIPETUPOBATH IKCIIEPUMEHTAIbHBIE IaHHbIE

OIIK-2.1 Wcnomp3yer MaTeMaTH4eckue U (QHU3MUECKHE METOIBI Ui pEUIeHUs 3a7ad
npodeccuoHaIbHOMN e TeIbHOCTH

Tunosble TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 IUCHUILTHHE

1. Pacnpoctpanenue BonH B ymnpyroil cpene. IlpoponbHble W MONEpeYHbIE BOJIHBI.
VYpaBHEeHHE TUIOCKOW M CcepHYecKOd TapMOHWYECKMX BOJIH. da3oBas CKopocTh. BoyiHOBOE
ypaBHEeHUE. DHeprus BoiHbl. [IpuHimn cynepnosunuu BoiH. CTosiune BOJIHBI.

2. BonHoBoe ypaBHeHME Ui OJIEKTPOMArHUTHOM BOJIHBL. (OCHOBHBIE CBOWCTBA
ANIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusi dJIEKTPOMAarHUTHBIX BoiaH. Bekrtop IloliHTuHHTA.
WM HTEHCUBHOCTD BOJIH.

3. Bpemennas u TnpocTpaHCTBEHHass KOTe€peHTHOCTH. CTeneHb KOTepPEeHTHOCTH.
Wntepdepenus nyx BonH. MaTepdepennus ceera. [llnpuna naTepdepeHIIMOHHOMN MOT0CHL.

4. Judpakuus cera. [Ipunnun [Nolirenca-®Openens.

5. EctecTtBenHbIi M MONSIpU30BaHHBIA cBeT. 3akoH Maitoca. CTeneHb MOJISAPU3ALUU
CBETA.

6. Tlonmspusauus npu oTpakeHUHU U MpesoMiieHnu. 3akoH bprocrepa.

7. Pacnpocrpanenue cBeTa B momioniaronmx cpenax. 3akon byrepa. [{ucnepcus cera.
HopmanbHast 1 aHoMasbHasi IUCIEPCHS.

8. TemnoBoe wW3IIyudeHHE M €ro XapaKTEPUCTHKH. 3aKOHBI TEIJIOBOTO W3IYUYCHHUS.
I'mnoresa Ilmanka. @OTOHBL.

9. KopmyckynsipHO-BOJHOBOHM myanu3M cBeTa W Marepud. [umore3a ae bpoiins.
Hexotopsie cBolicTBa BoiH ae bpons.

10. BomHOBBIE cBolicTBa MHKpodacThll. Judpakmuss dIEKTPOHOB. [TpyHDHN
HeonpeneneHHocTH [eitzenOepra.

11. BomnnHoBas gyukmus u ee ¢uznueckuii cMpicia. HopmupoBka, cTaHIapTHBIC YCIOBUSI.
Cyneprio3unus COCTOSIHUM B KBAHTOBOM MEXaHHKE.

12. Yactrma B OAHOMEPHOW TMPSMOYTOJNEHOW IOTEHIIMAILHOW sIME C OECKOHEYHO
BBICOKUMH CTeHKaMu. [IpoxoxkieHue 4YacTHIbl CKBO3b MOTEHLHMANbHBIA Oapbep. JIMHEHHBIN
TapMOHUYECKUI OCLUILIATOP.

13. Arom Peszepdopna-bopa. DHepreruueckue ypoBHH. ATOM BOAOPOAA B KBAHTOBOM
MEXAHHKE.

14. KsanToBble umcna 37nekTpoHa B aroMe. CrnuH snekTpoHa. CIUH MHUKPOUYACTHIL.
®epmuonbl. bo3onbl. [lpunnun Ilaynu. PacnpeneneHue 53I€KTPOHOB IO SHEPreTUYECKUM
ypoBHsM B aromax. Ilepuonnyeckas cucrema 31eMEHTOB.

15. T[lonsiTMe O KBaHTOBBIX CcTaTUCTUKax boze-DinmTeitna u  depmu-/lupaxa.
BBIpoKI€HHBIN 3JIEKTPOHHBIN a3 B MeTaJIaX.



16. Pa3mep, coctaB u 3apsia atoMHOTO siapa. Jledext maccel u sHeprust cBsa3u sapa. Criua
A/lpa ¥ €r0 MArHUTHBIA MOMEHT. SlnepHsle cuibl. Monenu sapa.

17. OOumme cBoiicTBa aneMeHTapHbIX 4acTull. Kiaccudukanus sneMeHTapHbIX YacTHll.
Yactunpsl u  aHTHyacTuibel. CHIIBHOE, 3JEKTPOMAarHuTHoe, ciaboe W TPaBUTAIMOHHOE
B3auUMOIEHCTBUSI.

Tunosble 3a1a4M M0 JMCHUILIMHE
1. Ha nytu cBeroBoil BOJHBI, MAYLIEH B BO3AyXe, MOCTABWIM CTEKJISHHYIO MJIACTHHKY
(mokazarenp mpejoMIieHUs cTekiaa paBeH 1,5) tommmHoi 1 mm. Ha ckoibkO W3MEHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJHA NAJaeT Ha IUIACTUHKY HOpMaiibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mnmmubl BonmH Buammoro cera (ot 0,76 mo 0,38 mkM), KoTOpwie OymyT
MaKCHUMaJIbHO YCHJICHBI NPH ONTHYECKON Pa3sHOCTH X0/Aa MHTEp(epHpyrOmMX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexay aByms miensimu B onbite FOHra paBHo 1MM, paccrosinue | ot menei
10 3kpana 3 M. OnpenenuTs UIMHY BOJIHBI A, UCITYCKaeMOH MCTOYHUKOM MOHOXPOMATHYECKOTO
CBeTa, eciiu muprHa b uHTepPEepeHIIMOHHBIX T0JI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpbuibnyto mienky (N = 1,3), Haxondiyrocsi B BO3/yX€, MaJaeT HOPMaJbHO ITy4OK
aydeit 6enoro cera. IIpu Kakoit HaMMeHbIIEH ToIMHE 0 TUIEHKH OTPaKEHHBIN CBET C [UIMHON
BoiHBI A = 0,55 MKM oOKakeTcss MaKCHUMalbHO YCWUJICHHBIM B pe3yjbTare HHTepdepeHuuun?
OtBert: 0,1 MKM.
5. Paccrosnue Arz,1 MexXy BTOPBIM U NIEPBBIM TEMHBIM KOJbllaMu HbIOTOHA B OTpaskeHHOM
ceere paBHO | mMM. OmpenenuTh paccTossHUE Arip9 MEXAY JIECATHIM M JEBSATHIM KOJIBIIAMHU.
Oteer: 0,39 MmM.
6. Ha mens mupunoit ¢=0,05 MM magaeT HOpMaJIbHO MOHOXpoMaTtuueckuii ceer (A=0,6
MKM). OnpenenuTs (B rpagycax) yroi ¢ MexXIy NepBOHaYaIbHBIM HalpaBJIeHUEM IyUYKa CBEeTa U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO U(PpakIMOHHY0 rmosocy. OtBer: 2,75°.
7. CKOJIBKO IITPUXOB Ha KaKIBIH MUJTUMETP COJACPKHUT NU(DPAKIMOHHAS peIIeTKa, eCclin
npu HaOMIOJIEHUM B MOHOXpomaTrhueckoMm cBere (A=0,6MKM) MaKCUMyM MSTOrO MOpsSAKa
oTkJIoHEH Ha yron =18°? Orser: 100.
8. Judpaxknuonnas pemierka cogepxkuT N =200 mrpuxoB Ha Imm. Ha pemerky manaer
HOpMaJIbHO MOHOXpoMaTHueckuit cseT (A = 0,6MkM). MakcuMyM Kakoro HauOOJIbIIETro NopsaKa
naet ota pemerka? OTBer: 8.
9. CKOJIbKO IITPUXOB HA KAl MUJTUMETP COACPKUT IU(PaKIMOHHASA PELIeTKa, €CIU
npu HaOMIOJeHUH B MOHOXpoMarudeckoMm cBeTe (A = 0,6 MKM) MakCHMyM TPEThEro MOpPSIKa
OTKJIOHEH Ha yron @ = 21°? OrBet: 200.
10. [Ty4oKk ecTecCTBEHHOro CBeTa, WAYIIUI B BOJE, OTPaKAEeTCs OT TpaHu ainmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie majeHus o (B rpajaycax) OTPaKCHHBINH CBET
TOJIHOCTEIO TToJIsApu30Ban? OTeert: 61,20,

11.  VYron Bprocrepa agp pU MaJeHUH CBETA U3 BO3/yXa HA KPUCTAJUT KAMEHHOW COJIM paBeH
57°. Onpenennuts CKOPOCTh CBETA B 3TOM kpucramie. Orer: 194 Mwm/c.
12. IlpenenbHblii yros o MOJHOTO OTPAKEHUS IyyKa CBETa Ha TPAHUIE >KUIKOCTU C

BO31yXOoM paBeH 43°. Ompenenuth yron bprocrepa ogp (B Tpagycax) Ans maaeHus yda H3
BO3/lyXa Ha MOBEPXHOCTh ITOM ®KUAKOCTU. OTBer: =55°45",

13.  VYrom Mmexnay TiIaBHBIMH IUIOCKOCTSIMM TOJIIpU3aTOpa M aHaim3atopa coctasiser 30°.
Onpenenuth W3MEHEHHE WHTEHCUBHOCTH MPOILEIIIErO0 4Y€pe3 HUX CBETA, €CIU Yrojl MEeXay
IJIABHBIMU TIOCKOCTSIMM MOJISIpU3aTOpa U aHalM3aTopa u3MeHuics 1o 45°. Orser: 1,5.

14. Crenenp nonspuzauuu P yactuuHo-nosnsipusoBaHHoro ceera pasHa 0,5. B ckonbko pas
OTJIMYAETCS MaKCHUMaJlbHAsl HHTEHCUBHOCTH CBETA IIPOIYCKAaeMOro0 YEpe3 aHalIu3aTop, OT
MuHUMalbHOM? OTBeT: 3.



15. OnpenenuTh TEMIEpaTypy, MPU KOTOPOH 3HEpreTHdeckas CBETUMOCTh R» abCOMOTHO YepHOTro
Tena pasna 10 kBr/M2. Otser: 648 K.

16. IToTok »Hepruu, W3Iy4yaeMblii U3 CMOTPOBOTO OKOILIKAa IUIABWJIBHOM Iieun, paBeH 34 BT.
OnpesieniTh TEMITEPATypy HEUH, eciTH TIIONIAIb OKOIIKA cocTapnseT 6 cv?. Orser: 1000 K.

17.  Bo CKONBKO pa3 Haio yBEIMYHUTH TEPMOAMHAMIYECKYIO TEMITEpaTypy aOCOIIOTHO YEPHOTO Tea,
YTOOBI €70 SHEPreTUUECKasi CBETUMOCTh B3pocia B 16 pa3. Otser: 2.

18. Ha kakyro manmHy BOJIHBI IIPUXOIUTCS MAKCUMYM CIEKTPAJIbHOM IUIOTHOCTH 3HEPrE€TUYECKON
CBETHMOCTH a6CONIOTHO YepHOTO Tena rpu Temmeparype 0°C. Orser: 10,6 MKM.

19. Onpenenuth ATUHY BOJHBI cBeTa, oOmydaromero (oTtokaroq ¢ paboTol BbIXOAa

A =2,15B, ecnmu MakcuManbHas KHHETUYECKasi dHEPTUsl (POTOIIEKTPOHOB Tmax = 1 3B. OTBeT:
400 um.

20. Ha moBepxHocTh ¢oTokaTona nagaet MoHoxpomaTudeckuid cBet (A = 310 um). UToOHbI
MPEKPAaTUTh AMHUCCHIO JJIEKTPOHOB, HYXHO TMPUJIOKUTH  3aJEPKUBAIOLIYI0  Pa3HOCTh
notrenuuanoB U ve menee 1,7 B. Onpenenuts paboTy Bbixoaa B 5B. OtBet: 2,3 3B.

21.  Yacrtuna HaXOAUTCS B MOTEHIMATHHOM siuke. HaliTu oTHOIIEHHE Pa3sHOCTH COCETHUX
SHEpreTu4ecKkux ypoBHei AEn+1n K sHepruu En yactuilsl B ciayyae N = 5. OrBert: 0,44.

22. Yactrna HaxoauTCd B MOTEHUUAIBHOM sluKe. HailTu OTHOLIEHHE Pa3HOCTH COCEIHUX
SHEPreTU4ecKux ypoBHel AEn+1n K s3Hepruu En yacTuilsl B ciayyae n — . OrBert: 0.

23. Onpenenuth XOJUIOBCKYIO Pa3HOCTh TOTEHIIHAIOB MEXKIYy TpaHSIMU KPEMHHUEBOTO
obpasma mmmpuHOi | =2 cM, MOMEIIEHHOr0 B OJHOPOJHOE MAarHHUTHOE IMOJC C HHIYKIMEH
B = 0,3 Tu, mpu mpomycKaHWH TOKa IIOTHOCTHIO j = 2 A/M?. [Toctosirnas Xomma Ry = 0,1 M¥/Ko.
OtBet: 1,2 MB.

24. Onpenenuth NOCTOSHHYI0 XOJUla METALTMYECKOro 00pasia, €ciu KOHIEHTpaIus
HocuTenei 3apana N =4,1-10%° M3, Oreer: 0,015 M3/Kun.

25.  Kakas 4acTe (B %) HAuambHOTO KONHMYECTBA aTOMOB PaJMOAKTHBHOTO aKTHHHUS 2°Ac
ocra”ercs uepe3 5 cyt? Ilepuoa nomypacnana 10 cyrok. OrBer: 71 %.

26.  Tlocrosamas pacmaga A py6umus %°Rb pasma 7,7-10% ¢!, Ompenenurs ero mepuwon
noaypacmnazaa Ti2 B MuHyTax. OTBeT: 15 MHUH.

27.  3a OIMH TOJ HaYalbHOE KOJMYECTBO PAJUOAKTHBHOTO H30TONA YMEHBIIMJIOCH B TPH
pa3a. Bo ckoibko pa3 oHO yMeHbIIHTCS 3a ABa roga? OTBer: 9.

28. 3a Bpems t = 8 cyrt pacnanocsk k = 0,75 HavanbHOr0 KOJUYECTBA fAJIEP PAAHMOAKTHBHOTO

u3otomna. Onpenenuts nepuo nomypacmnana 112. OTBer: 4 qHs.

61 ; 9 4
29. SnepHasi peakiuss UMEET BUJ Li+?— "Be+"He Onpenenutb MaccoBOE YHCIIO
Hegocraromero diemenra. Oreer: 7.

12 2 11
30.  Snepmas peakums wmmeer Bux C+ H—>?+ 7B Onpemennts maccoBoe umcio
HenocTaroero dieMedra. Orser: 3.

OIIK-5.2 O0pabaTpIBacT U MHTEPIPETHPYET IKCIIEPUMEHTAILHBIC TaHHBIE

Tunosble TeopeTHYecKHe BOMPOCHI K IK3aMeHY M0 JUCHHUILINHE

1. Cnocob6bl HaOmoneHuss MHTEepepeHIMH cBeTa. JIByxiydeBas HHTephepeHIus.
WUnrtepdepeniuss B TOHKUX IIeHKaxX. [lomockl paBHOro HakJIOHA M PaBHOM  TOJIIUHBI
Wutepdepomerpsl.

2. Meton 30 ODpenens. dudpaxuus DpeHens Ha KpPyIIOM OTBEPCTHH. 30HHAs
IUTACTUHKA.

3. Mudpakuus @paynrodepa Ha mequd 1 MHOTHX Ieisix. udpakunonnas pemerka.

4. Jludpakmus Ha mnpocTpaHCTBeHHOH pemetke. Dopmyna Bynbda-bparros.
Pazpemmaroniast ctocOOHOCTH ONMTUYECKUX MTPHUOOPOB.

5. DKCnepuMEeHTaJbHOE TMOATBEPKICHUE KBAaHTOBBIX CBOWCTB CBETA: BHEIIHHUA
doroaddext: apdpext KommnroHa.



6. KsanToBweie ypaBHeHus nBwkeHus (obOmee ypaBHeHue IllpegwHrepa, ypaBHEHHE
[penuHrepa aas CTallMOHAPHBIX COCTOSTHUI).

7. DHepreTHyeckue 30HbI B KPUCTAJUIaX B MPUOIMKEHUU CHIIBHON CBSI3U. MeTasl,
NOJIyIPOBOIHUKH U AUBJIEKTPUKH 110 30HHOW TEOPHUH.

8. CoOcTBeHHas U MpUMECHasi IPOBOJUMOCTD MOIYTIPOBOJHUKOB.

9.  ®OTONPOBOAMMOCTB MOIYTTPOBOJHHKOB.

10. KoHTakT AByX METa/JIOB MO 30HHOW TEOpUHU. TepMOINEKTpUYECKUE SBICHHUS U UX
IIPUMEHEHUE.

11. BeimpsiMieHue epeMEeHHOro TOKa Ha KOHTaKTe METaJUI-II0JTyIPOBOJHUK.

12. KoHTakT 3J€KTPOHHOTO U JBIPOYHOTO MOIYITPOBOJHUKOB. TPaH3UCTOPHI.

13. 3akoHOMepHOCTH O- U B-pacnagoB. HeHTpuHO. y-U3ITy4eHHE U €ro CBONCTBA.

14. Snepuble  peakuumu. OHepreTuueckas cxemMa  sAepHbIX — peakuui.  Ilytu
MCIIOJIb30BaHUS SIIEPHON IHEPTHH.

OnepaTtop 30 000 "KomnaHus "TeHzop"

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

3aBeaytowmin kadeapoit Ondd

COrJTACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Mvxaun BukTopoBuy, 19.08.24 09:17 (MSK) MpocTas noanvcb




