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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUAIBl — 3TO COBOKYIHOCTh Y4YEOHO-METOJUYECKHX MAaTepUaAIOB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OIICHKM KadyecTBa OCBOCHHS OOYYArOUIUMHUCSA JAaHHOW AMCIUIUIMHBI KaK YacTH OCHOBHOM
00pa3oBaTeNIbHOI MPOTrpamMMBbl.

Ilenb — OIGHUTH COOTBETCTBHME 3HAHWW, YMEHHUH U YPOBHS TNPUOOPETCHHBIX
KOMIIETEHIIMI 00yyaronmxcs efisiM U TpeOOoBaHUSIM OCHOBHOM 00pa30BaTeIbHOM MporpaMMsbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHON aTTECTAIUH.

OcHoBHast 3afaya — OOECHEeYUTh OLEHKY YpPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIHM,
3aKpEIICHHBIX 33 JTUCHUILITUHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTanus MpoBOIUTCS B (hOpMeE SK3aMEHa B IIEPBOM, BTOPOM M TPETHEM CEMECTpax.

dopma TmpoBeleHUsT HSK3aMeHa — YCTHBIH OTBET IO TEOPETUYECKUM BOIPOCAM,
c(hopMyJIMPOBAaHHBIM C YYETOM COJIEPKaHMS y4eOHOW MUCHUIUIMHBI U PEIICHHE MPAKTUYECKUX
3ajad.

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTb KaX/10M KOMIETEHIIMH (MJIM €€ 4acTh) B paMKax OCBOEHHs JaHHOM
JVICIATUTMHBI OIICHUBAETCS B TIPOIIECcCe MPOBEACHHS SK3aMeHa B popMe OaTbHONH OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPY>KUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE TPOTrPAMMOM, YCBOMBIIMN OCHOBHYK) M 3HAaKOMBIM C JOIOJHUTEIBHOU
JIUTEPATypoil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTABJISIECTCS
CTyJ€HTaM, YCBOMBLIMM B3alMMOCBSA3b OCHOBHBIX IIOHATHH IHUCLUMIUIMHBI B MX 3HAUYECHUU IS
npuodperaeMoii npodeccu, MPOSBUBIINM TBOPUYECKUE CIOCOOHOCTH B MOHUMAaHHUH, U3JI0KEHUU
U MCII0JIb30BaHUU y4eOHO-IIPOrpaMMHOT0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrPaMMHOI0 MaTepuaa, yCIEIHO BhINOIHIONINN IPeSyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBILINN OCHOBHYIO JIMTEPATYPY, PEKOMEHJOBAaHHYI B mporpamme. Kak mpaBumio, oneHka
«XOpOILO» BBICTABIIAETCSA CTYACHTAM, MOKA3aBIIMM CHUCTEMATHUYECKUH XapakTep 3HAHUN I10
JUCIIUIUINHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHHI0 W OOHOBJIEHHIO B XOJI€
JanpHeimel yue6Hoi paboTsl M MpohecCuOHATBHOM 1A TeIbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKMBIIUI 3HAHHUA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaja B 00beMe, HEOOXOJUMOM JJs JanbHeimel yueObl H
npejcTosiiel paboThl MO CHEUMATBHOCTH, CIPABJSIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MPOrpPaMMOM, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JOIIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE U IIPU BBINOJHEHHUHM 5K3aMEHALMOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMH 3HAHUSMU JJI UX YCTPaHEHUs O]l PYKOBOACTBOM
IpenoaaBaTes;

«HeynoB/1eTBOPUTEJIBHO» BBICTABISAETCS CTYJEHTY, OOHapyKHBIIEMY MpoOenbl B
3HAHUSX OCHOBHOIO Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JIOIMyCTHBIIEMY IPUHIUIHAIbHbIE
OIMOKM B BBIMIOJIHEHUU MPEIyCMOTPEHHBIX INporpaMMmoi 3ananuii. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIHHOY» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTH O0yUeHHE WU
NPUCTYNUTh K NPO(ECCHOHATBHOW AESITEIbHOCTU MO OKOHYAHWU By3a 0€3 JTOMOJHUTEIbHBIX
3aHATUHN 110 COOTBETCTBYIOLIEH JUCLUIIIIMHE.

OneHKa «HeyI0BJIETBOPUTEJIBHO» BBICTABJISAETCSA TAaKKE B ClIydae, €ClM CTYyACHT He
BBITTOJIHWJI W/WIIM HE 3alUTUII J1a00opaTopHble pabOoThl, MPEAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U He BiaJeeT NpuoOpeTaeMbIMH B IpOLECcCEe MPAKTHUUYECKUX 3aHATUI HaBBIKAMU
pemeHus (PU3NYECKHX 33714 110 TeMaM TEKYILEro CeMecTpa.



3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCIUIIJIMHE

No KonTponupyemebie pazaesnbl Kon xoHTpoaupyemoit Bun, meron, popma
/i (TeMbl) AUCIUTUIMHBI KOMIMETeHIUH (1in eé OLIEHOYHOTO
4acTu) MEPOIPHUSITHS
1 2 3 4
1 du3nyeckre OCHOBBI KJIACCUYECKON MEXaHUKHU
1.1 | Bregenue OIIK-3.1 SK3aMeH
OIIK-3.2
1.2 | Kunemaruka nocTynaTeabHOTO OIIK-3.1 OK3aMeH
Y BpaIIaTeIbHOTO JIBHYKCHHS OIIK-3.2
1.3 | Jlunamuka nocTynaTeabHOro u OIIK-3.1 OK3aMeH
BpAIIATEJILHOTO JBUKCHUS OIIK-3.2
1.4 | 3akoHBI COXpaHEHHUS OIIK-3.1 DK3aMeH
OIIK-3.2
1.5 | OcHOBHI cienUaILHON TEOPUHU OIlIK-3.1 DK3aMeH
OTHOCUTEIbHOCTH OIIK-3.2
1.6 | Mexanuueckue KoieOaHus OIIK-3.1 DK3aMeH
OIIK-3.2
2 OcHOBBI MOJIEKYJIAPHOM (PU3UKU U TEPMOJIUHAMUKHU
2.1 | OcHOBBI MOJICKYJIIPHON (PU3UKU OIIK-3.1 DK3aMeH
OIIK-3.2
2.2 | OCHOBBI TEPMOJAUHAMHUKHI OIIK-3.1 DK3aMeH
OIIK-3.2
3 DIEKTPUIECTBO
3.1 | Dnekrpocraruka OIIK-3.1 DKk3aMeH
OIIK-3.2
3.2 | [IpOBOTHUKY U JUIIEKTPUKHU B OIIK-3.1 DK3aMeH
AIEKTPUUYECKOM T10JIE OIIK-3.2
3.3 | [ToCTOSIHHBIIH AIIEKTPHYECKHI OIIK-3.1 DK3aMeH
TOK OIIK-3.2
4 DNEeKTPOMarHeTHU3M
4.1 | MarHuTHOE 1oJie B BaKyyMe OIIK-3.1 OK3aMeH
OIIK-3.2
4.2 | MarauTHOeE TIOJIE B BEILIECTBE OIIK-3.1 DK3aMeH
OIIK-3.2
4.3 | DreKTpOMarHuTHas MHIYKIHS OIIK-3.1 OK3aMeH
OIIK-3.2
4.4 | DnekTpoMarHuTHbIE KOJeOaHus OIIK-3.1 DK3aMeH
OIIK-3.2
5 BosHb! u onTrka
5.1 | Boxnsl OIIK-3.1 DK3aMeH
OIIK-3.2
5.2 | Onrtuka OIIK-3.1 DK3aMeH
OIIK-3.2
6 KBanToBas ¢uznka
6.1 | KBanToBas ontuka OIIK-3.1 OK3aMeH
OIIK-3.2
6.2 | KBanTOBas MexaHHuKa OIIK-3.1 OK3aMeH

OIIK-3.2




7 AToMHas U siiepHast pusmnka
7.1 | ®usuka atoma OIIK-3.1 DKk3aMeH
OIIK-3.2
7.2 | DneMeHTHI (PU3UKH TBEPAOTO OIIK-3.1 DK3aMeH
Tena OIIK-3.2
7.3 | SAnepnas pusuka OIIK-3.1 DK3aMeH
OIIK-3.2

4 TUTIOBBIE KOHTPOJIBHBIE 3AJTAHUA 1 UHBIE MATEPHUAJIBI

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

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMBbI
KOMIIETeHIIH U Conep:xxanue KoMNeTeHUH i
OIIK-3 Crnoco0eH NpuMeHSITh COOTBETCTBYIOIIUHN (PU3UKO-MaTeMaTUYECKUN

arrapar, METOJbl aHAJIM3a U MOACTIUPOBAHUA, TCOPECTHUICCKOI'O U
OKCIICPUMCHTAJIBHOT'O UCCIICIOBAHU ITPH PCIHICHHUHU HpO(beCCHOHaHBHbIX
3aaa4

OIIK-3.1. IIpumeHsieT COOTBETCTBYIOUIMI (PU3MKO-MATEeMAaTUYECKUN amnmapaT, METOJbI
MOJICTTUPOBAHUS M TEOPETUUCCKOTO HCCIICIOBAHUS TIPU PEIICHUH MPOPECCHOHATBHBIX 3a/1a4

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHUILIHHE

1. MarepuanbHas Touka. Cucrema otcuera. Ilyte. Ilepememenune. CxopocTh Hu
YCKOPEHHE MaTepUAIIBHONW TOYKH, UX IPOECKIUU Ha KOOPIUHATHBIE OCH.

2. Bpamenune marepuanbHONW TOYKM BOKPYT HEMOABHKHOM OCH. YIIOBas CKOPOCTb M
ymioBoe  yckopeHue. CBsi3b  MEXJIy YDIOBBIMHM M JMHEMHBIMH  KHHEMaTU4eCKUMU
XapaKTePUCTUKAMH.

3. I'panunsl NpPUMEHUMOCTH HBIOTOHOBCKOM MexaHHWKH. llepBeiii 3akoH HproToHa.
Cuna, macca u ummynsc. Bropoil 3akoH HbproToHa kak ypaBHeHHME IBHXEHMs. Tpernii 3aKkoH
HeroToHa.

4. 3akoH BceMupHOro TiroteHus. Cuna TsKeCTH M Bec Tena. Ynpyrue cuibl. Cuibl
TpPEHUs.

5. KoHncepBatuBHble M auccunaTtuBHbIE cuibl. [loTeHnumanpHas sHeprus. Buabl
NOTeHIMaNbHOW dHepruu. [lonHas MexaHudeckast SHeprusl.

6. BHyTpeHHHME M BHEIIHHE CHJIbL. 3aMKHYTas CHUCTeMa. 3aKOH COXpPAaHEHMs IOJHOM
MEXaHUYECKOW dHeprur. CBsA3b 3aKOHOB COXPAHEHHUSI CO CBOMCTBAMHU ITPOCTPAHCTBA U BPEMEHH.

7. 3aKoH COXpaHEHHs UMIYJIbCA.

8. MoOMEeHT CHITbI, MOMEHT UMITYJIbCa. 3aKOH COXPaHEHHsI MOMEHTa UMITYJIbCA.

9. OCHOBHOI 3aKOH JMHAMUKHU BPALIATEIIbHOTO ABHKECHHUS.

10. MowmeHT uHepInH, ero cBoiicTBa. Teopema IllTelinepa.

11. IMpunmun ortHocutenbHocTu [anmunes. [lpeoOpazoBanme I'ammnes. Knaccuueckas
TeopeMa CIOXKEHUsI cKopocTel. THBapuaHTHOCTh 3akOHOB HpIOTOHA B MHEPIIMATBHBIX CHCTEMAX
oTcUera.

12. Tlocrymarel OunmreiiHa. [IpeoOpasoBanust JlopeHna. OTHOCHTENBHOCTh TOHSITHS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH W IPOMEXYTKOB BpeMeHH. MHTepBanm Mexnay
COOBITHUSIMH.

13. PenATUBUCTCKHMI 3aKOH TNPeoOpa3oBaHUs CKOPOCTH. PeISTUBUCTCKUN MMITYJIbC.
PenstuBucTcKO€ ypaBHEHHME AMHAMHUKHU. PEIsITUBUCTCKHE BBIPAKEHHUS UISI KUHETHYECKOW U
IIOJIHOM dHEPruu. B3auMoCBs3b MacChl U SHEPTUH.

14. TlonsiTHE O HEWHEpPIHUATBHBIX cucTemMax otrcdeta. Cunel uHepuuu. [IpuHIUT



SKBUBAJECHTHOCTH DWHILTEHHA.

15. quddepennmnansHoe ypaBHEHHE CBOOOJHBIX TapMOHHYECKHX KOJeOaHWH U ero
peLieHue.

16. VpaBueHme 3aryxaroumx KoiebaHuii u ero peuieHue. [lapaMeTpbl 3aTyxaromux
KOJIeOaHUH.

17. VYpaBHeHHE BBIHY)XKJICHHBIX KOJIeOaHUI U €ro pelieHue. SBIeHne pe3oHaHca.

18. Craructuueckuii u TEPMOJUHAMUYECKUI METO/IbI HCCIIEI0BAHMUSL.
TepmoguHamMuyeckre napameTrpbl. PaBHOBECHBIE COCTOSIHUSI U MPOLECCHI, X M300paXeHHE Ha
TEPMOJMHAMUYECKUX IUarpaMmax COCTOSIHUSI.

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

20. Cpennsis KUHETHYECKas OHHEPIUs MOJEKYJl HICAIbHOrO Tasza. MOJeKynsIpHO-
KMHETUYECKOE TOJKOBaHUE aOCONIOTHON Temmeparypbl. Yucio cremneHei cBOOOABI MOJEKYJIbI.
3aKOH PaBHOMEPHOTO PaCIpEIEICHUsI JHEPTUH 110 CTETICHSIM CBOOOIBI MOJICKYII.

21. OcHOBHOE YypaBHEHHE COCTOSHUS HAeanbHOro rasza (ypaBHeHue Kiameiipona-
Menneneesa). M3omporecchl.

22. 3akoH MakcBenya Ui pacipeleieHuss MOJIEKy UICalbHOTO ra3a Mo CKOPOCTIM U
SHEprusiM. XapakTEepHbIE CKOPOCTH JIBUIKEHUSI MOJIEKYJ UJ€aIbHOIO Ta3a.

23. Ilpunnun neranbHOTO paBHOBecusi. bapomerpuueckas popmyna. 3akon bonbimana
JUISL pacpeiesIeHUsl YacTULl BO BHELLIHEM MOTEHIMAILHOM I10JIE.

24. Pabota mpu u3MEHEHHMH O0beMa, KOIUYECTBO TEIUIOThI, BHYTPEHHSSI JHEPIHs
ujeanbHoro rasa. Ileppoe Hauano TepMOAUMHAMUKH, €T0 IPUMEHEHHUE K M3ompoleccaM. Bropoe
HayaJio TePMOJIMHAMHUKHU.

Tunosble 32124M 0 JUCHHUILIHHE
1. JIBIKeHHe MaTepuabHOi TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpenenuTh KOOPANHATY B MOMEHT BPEMEHH, B KOTOPHI CKOPOCTH V TOUKH paBHA HYITIO.
OTtBert: 80 M.
2. JIBr>KeHHe MaTepuaabHON TOUKH 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c2. OnpenennTh yCKOpPEHHe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOUKM PaBHA HYIIIO.
Otser: -0,10 m/c2.
3. JluHeiHass CKOPOCTh Vi TOYEK Ha OKPY)KHOCTH BpAIAIONIEToCs JWCKa paBHa 3 M/C.
Touku, pacnonoxennole Ha AR=10 cm Oamke K OCH, UMEIOT JTHUHEHHYI0 CKOPOCTh Vo=2 M/C.
Ornpenenutsb yriioByt0 CKOpOCTh Bpatmienus aucka. Orser: 10 paa/c.

4. JIucK BpamiaeTcsi COracHo ypaBHenuio ¢ =A+Bt+Ct, rne A=1pan, B=-2pan/c,
C = 0,5 pan/c®. HaiiTi yrioBoe yckopeHHe B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 pan/c.
S. JIuck Bpamaercs cornacHo ypasHeHmio ¢ = A+Bt+Ct®, rme A=1pan, B =12 pan/c,

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

6. Halitn MOMEHT MHEpIMU NTOJIOr0 HUIMHAPA MACCON 2 KT ¥ PAIHYCOM 5 CM OTHOCUTEIBHO

ero ocu cummetpun. Oteer: 0,005 kr-m2.

7. Halitn MomeHT mHepuuu mapa Maccod 5 kr m paguycoMm 10 cM OTHOCHTENBHO OCH,

npoxoasmieil uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitn MomMeHT nHepuuu aucka maccoi 0,5 kr u paguycoM 20 CM OTHOCHUTEIBHO OCH

TIEPIIEHIUKYIIAPHOM K IIIOCKOCTH JMCKa U poxosinei yepes ero nenrp. Oreer: 0,01 kr-m2.

9. HaiiTu MOMEHT MHEepUuU CTEpkKHS MacCOod 5 Kr W JUIMHON 1,2 M OTHOCHUTEIBHO OCH

TEPIEHMKYIIAPHON K CTEPKHIO U IPOXOAAIIEel yepes ero cepeauny. OrTaer: 0,6 Kr-m2.

10. HaiiTh MOMEHT WHEepUMU CIUIOIIHOTO IWIMHApPA MAcCO 2 KI' W pPaAnycoM S cM

OTHOCHUTENBHO e€ro ocu cummeTpur. Oteer: 0,025 Kr-m2.

11. HaiitTu MOoMeHT mHepuuu cTepxHs Maccod 1,5 Kr m mIMHOM | M OTHOCHUTENTBHO OCH

IEPIEHMKYIIAPHON K CTEPKHIO ¥ IpoXoasmiel uepes ero kouei. Orser: 0,5 Kr-m?,



12. BepeBka paspeiBaeTcsi mpu MOABEIIMBAHUM K HEWl Tenma maccodt 36 kr. Temo kakoit
HanbOobIIeil MacCchl MOKHO TTOJHUMATh Ha TOH BepeBKe ¢ yckopeHueM 2 M/c2? Otaer: 30 Kr.

13. Teno cockanb3bIBaeT MO TJIAJKON MOBEPXHOCTH, COCTaBIIAONIEH yroa 30° ¢ rOpu30HTOM.
Haiitu yckopenne tena. Otser: 5 m/c?.
14. C Kakoil MUHUMAJIbHOW FOPU30HTAJIIBHOM CHJIONW HY>XKHO MPUKUMATh TEJIO0 MAcCO 2 KT K

BEPTHKAIBHON CTeHE, 4TOObl OHO He ynano? KosapdumueHT TpeHHs MEXOy MOBEPXHOCTHIO
creHbl U TesioM pased 0,2. Oreer: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HaiiTu cuity conpoTHBIIEHHS BO3AyXa,
cuntas ee nocrogaaon. Orser: 0,25 H.
16. MaxoBuk B BHUAEC HWIMHIApa Maccod 5 kr u paauycoM 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpallleHus JOoCTHT 4acToThl 10 06/c. HaliTh MOMEHT cwil, ACHCTBYIONIUX HA
maxoBuk. Oter: 1,57 H-m.

17. Tonkuit ogqHOPOHBIN cTepKeHb JIMHON S0 cM u maccor 400 r Bpamaercsi ¢ yriioBbIM
yckopeHHeM 3 pajm/c? OKONO OcCH, HPOXOAAIIeH NeprneHIUKYIIpHO CTEPKHIO depe3 ero
cepenuny. Onpeaenuts Bpamaromuii MoMeHT. OTBer: 25 MH-Mm.

18. [Tyns netut co ckopocteio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ gactoToi 3000
00/c. IlpuHuMas mymo 3a IWIMHAPHK AMAMETPOM 8 MM, ONpeNeuTh KaKyro JOJI0 KUHETHYECKOM
SHEPIUHM TeJla COCTABIISET KMHETHYeCKast dHeprus Bpamenus. Oreet: 0,44 %.

19.  [lox meilicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpesa CKOpocTh 2 Mm/c. OnpenenuThb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OtBet: 800 k.
20.  Manenbkuii mapuk Maccoit 100 © JABMXKETCS B TOPU3OHTAIBHOM TUIOCKOCTH HAa HUTH

mmHoi 40 cm. Kakyro pabGoTy HY»KHO COBEpLINTBH, YTOOBI YBEJIUYMUTH YIJOBYIO CKOpPOCTH
mapuka ¢ 20 pan/c no 25 pan/c? OrBer: 18 k.

21. OnpenenTh JTMHEHHYI0 CKOPOCTh IIEHTpa TOJIOro IWIMHAPA, CKATUBILIETOCS 0€3 CKOJILKEHUS C
HAaKJIOHHOM IIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. ODHOPOHBIM IWIMHAP KaTUTCS 0e3 TPOCKAIb3bIBAaHUS IO TOPU3OHTAIBHOU

MOBEPXHOCTH CO CKOPOCThbIO 2 M/c. Ha Kakyio BBICOTY OH CMOKET IMOJHSATHCS MO0 HAKJIOHHOM
mwiockoctu? OtBet: 0,3 M.

23. CHapsn macesl 50 Kr, JeTAIMA TOpU30HTANBbHO cO ckopocThto 800 Mm/c, momagaer B
mwiargopMy Cc MECKOM M 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl HOcie MOMaJaHus
cHapsiza, ecnu ee macca 16 1. OrBert: 2,5 m/c.

24, [To ropu3oHTANBHBIM penbcaM co ckopocThio 20 kM/4 aBukeTcs miardgopma maccesl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr u ABWXKeTcs BMecTe ¢ miaardopmoil. C
KaKOW CKOPOCTBIO TIOCTIE 3TOTO JBrKeTCs Tuiatopma? OTBet: 16 km/4.

25.  Ilnmardopma B BHJE AMCKa Maccoi 4 Kr u paguycoMm 12 cM Bpamiaercss IO HHEpLUU
BOKPYI' BEpTHUKAJIbHOW OcH. BO CKOIBbKO pa3 yMEHBIIMTCS 4acTOTa BpAalll€HUs, €CIU Ha Hee
HOJIOKHTH KOJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = AcOS(wt+@o), rae A=3 cMm,
a ® = 2 ¢’. Haiftu MakcuMasibHyI0 CKOpOCTh ToukH. OTBeT: 6 cM/c.

27. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = Ac0S(wt+@o), rae A=5 cwm,
a ® = 2 ¢!, Haiftu makcumanbHoe yckopenue Touku. Oteer: 20 em/c?.

28. Haiitu mnepuwon xonebanuii (U3HUECKOTO MASTHUKA, TMPEICTABISIOMIETO COO0OM

OJTHOPOJHBIN CTepKeHb JUIMHOM 60 cM, Bpallalouuiics BOKPYT TOPU3OHTAIBHOW OCH,
MIPOXOIATICH Yepe3 OAMH U3 ero KoHIoB. OTBet: 1,26 c.

29.  Haiitm mnepuoj KonebaHul (U3NUECKOTO MAATHUKA, TMPEACTABISIONIETO COO0M
OJHOPOJHBIN JucK paanycoM 30 cM, BpaIlarOIIMICA BOKPYT TOPU30HTAIBHOM OCH, IPOXOIAIIEH
yepe3 kpail aucka. Orser: 1,33 c.

30. baion BMectumocThio 20 J1 COAEPKUT YIIIEKUCIbIM ra3 Maccod 500 T moa AaBiIeHUEM
1,3 MIla. Onpenenuts Temmneparypy rasa. Orser: 275 K.
31. Kakoit 00beM 3aHHUMAaET HcaTbHBIN Ta3, COAepKaIIHii | KMOJIb BEIIECTBA MPHU JTaBICHUH

1 MIla u Temneparype 400 K? Otger: 3,3 m3.



32. bannon BMecTuMOCTBIO 12 1T COMEPKUT yriaeKUciblil ra3. JlaBnenue raza pasuo 1 Mlla,
temneparypa 300 K. Onpenenuts Maccy raza B 6amnone. Orser: 212 1.

33. B 6ammone BmectuMocThio 25 11 HaxomuTes Bogopoxa npu temmeparype 290 K. Ilocne
TOTO KaK 4YacTh BOJOpOJA HM3pacxXoJ0BajlM, NaBieHHEe B OamwioHe moHm3wiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxoJ0BaHHOTO Bojopoaa. Oreer: 8,3 r.

34. B OGamnone coxepxurcs raz npu temreparype 100 °C. Jlo xakoii temmeparypsl (B °C)
HY’KHO HarpeThb ra3, 4ToObl €ro JaBjlIeHHEe yBEIUYMIOCh B 1Ba pa3a? Orset: 473 °C.

35. Kakoe xonmuecTBO TemoThl nmoTpedyercs, 4roObl HarpeTh 1 Monb azora Ha 300 K mpu
mocTossHHOM o0beme? OTBeT: 6,23 KK,

36. Ha ckonbko wu3MeHWIach BHYTPEHHSSI HHEPrus BOJASHOTO Iapa, €CIM TIpU €ro
M300apUYECKOM COKaTUH BHEIIIHHE CHJIbI cOBepIIiIK padoty paBuyto 10 k/[x? OrBet: 30 kK.
37. [Tpu kaKOM IaBIEHUH MPOUCXOAUIIO U300apHOE PACIIMPEHUE a30Ta, €CIIA HA YBEIIMYCHUE
ero oobema Ha 12 11 Ob1T0 3aTpadeHo KoiaumdecTBo Ter1oThl paBHoe 21 k/[x? OTrBet: 500 kIla.
38. Kakoe konu4ecTBO TEIIOTHI OBLIO 3aTpayeHO Ha HATPEB TelIUs PHU MOCTOSIHHOM 00BheMe
V=20 n, ecnmu ero paBieHue Bo3pocio Ha 400 k[1a? OTBer: 12 k/[x.

39. Kakoe xonm4ecTBO TEIIOTH MOTpedyercs, 4Todbl HarpeTs § Moib Bomopona Ha 100 K
MpHY NMOCTOSIHHOM naBieHuu? OtBet: 23,3 k/:k.

40. [Tpu u3oxopHOM HarpeBe 1 Mol renust Temieparypa yBenuuuBaeTcs B 3 pasa. Haiitu
npuparienue saTporuu. Orer: 13,7 /K.

OIIK-3.2 [IpuMeHsieT cOOTBETCTBYIOUINI (PU3MKO-MaTEMaTHUECKH ammapar, METOAbl aHaIn3a
1 DKCTIEPUMEHTAIBHOTO UCCIICJIOBAHUS IIPU PEIICHUH MPO(ECCHOHAIBHBIX 33]1a9

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY M0 JUCHHUILINHE

1. Beluucienue MpoHAEHHOIO IyTH IpPHU HEPAaBHOMEPHOM JBMKEHMM MaTepUalbHOM
TOYKHU.

2. lentp m™acc. VYpaBHeHMe [BHXKEHHs LeHTpa Macc. CucremMa IeHTpa Macc.
PeakTuBHOE NBUXKEHUE.

3. KpusonuneiiHoe IBUXKeHUE MaTepUalbHON TOUKU. TaHreHIMANbHOE U HOPMAaJIbHOE
YCKOpEHHE.

4. BbIBOJ MOMEHTOB MHEPLUH CTEPXKHS, IWINHApPA, [1apa.

5. Pabota cunsl u MouHOCTh. KrHEeTHYECKast S3HEPIHsl MOCTYNATEIbHOTO IBUKEHHUSL.

6. Kunernueckas »sHeprus Tena, BpallAIOMIErOCs BOKPYI HEMOJBM)KHOM oOcH.
Kunernyeckas s3Heprust pu MIOCKOM JABH)KEHUU.

7. Cobonnsie ocu. I'mpockomn. IIpeneccus rupockona.

8. IlpyxuHHBIH, QU3NUECKUN U MATEMATHUYECKUN MAsTHUKHA. DHEPTHUs TAPMOHHYECKOTO
OCLWJIIATOPA.

9. CrnoxeHre OMHAKOBO HANPABICHHBIX M B3aNMHO TIEPIICHINKYIISIPHBIX KOJICOaHMIA.

10. DkcnepuMeHTanbHOE MOATBEPKICHUE paciipeneneHuss Makcpema: onslTel Llltepna
u Jlammepra.

11. Cpennee 4YHCIO CTOJKHOBEHMH, CpeAHsAs JJIuHA CBOOOJHOrO mpodera W
3¢ dEeKTUBHBIN TUaMETP MOJIEKYIL.

12. Anwmabarnblii npouecc, ypaBuenue [lyaccona.

13. TemmoemMKkoCcTh HJICATBPHOTO Ta3a TpU H3OMpoleccax. YpaBHeHHe Maiiepa.
Knaccuueckass MOJIEKYJIIPHO-KMHETUYECKAsh TEOPHUS TEINIOEMKOCTH MJI€aJIbHOIO Ta3a M €€
OTPaHUYEHHOCTb.

14. Kpyrosoii npouecc (uuki). TermoBsle aBUTATeNy M XodoAauiabHble MamuHbl. KIT/
ujeabHOM TeroBoil mamuHel. [{ukn Kapho.

15. DHTponus uaeanbHOrO Tras3a MpH OOpaTHMBIX M HEOOpaTUMBIX mpoueccax. Teopema
Hepncra. CraTucTudeckoe TOIKOBAaHUE SHTPOMIHH. TepMoarHaAMUKa HEOOpaTUMBIX MTPOIIECCOB.



4.2. lIpome:kyTouHas arrectauus B gopme 3xk3ameHna (2 cemectp)

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMBbI
KOMIIeTeHIIUH Coaepxanue KoMIeTeH UM
OIIK-3 CriocobeH mpUMEHSTh COOTBETCTBYIOIIUI (PU3MKO-MaTeMaTHUECKUI

anmapar, METO/lbl aHaJIN3a U MOJAEIUPOBAHNUS, TEOPETHUECKOTO U
HKCHEPUMEHTAIBHOTO UCCIIEIOBAHUS TPU PEIIEHUH MPO(HECCHOHATBHBIX
3aja4

OIIK-3.1. [IlpuMeHseT COOTBETCTBYIOIIMH (PHU3MKO-MAaTEeMaTHUYECKUH ammapaTr, METOMAbI
MOJICJIMPOBAHUS U TEOPETUUYECKOT0 UCCIIEJOBAHUS NP PEIIEHUH NPO(eCCHOHABHBIX 3a/1a4

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHUILINHE

1. DnekTpu4ecKuil 3apsj U ero CBoicTBa. 3aKOH COXpaHEHHs 3apsia. BzaumoneincTaue
3apAnoB. 3akoH KynoHa.

2. DJeKTpOCTaTUYeCKOe II0JIe, BEKTOp HampsbkeHHOCTU. llpuHuumn cyneprno3unuu
IEKTPUYECKUX TTOJIEH U €r0 MPUMEHEHHE Ul pacueTa IoJisl, CO3aHHOI0 CUCTEMOM 3aps10B.

3. lloTrox BekTOpa HAaNpsSHKEHHOCTH OAleKTpuueckoro mnois. Teopema Ilaycca ans
UIEKTPUYECKOrO T0JIS B BAKYyYyME.

4. Teopema 0 HUPKYJSALUU BEKTOPA HAIPSKEHHOCTH IeKTpudecKkoro nois. [lorennuan
I10JIs1 TOYEYHOT'O 3apsija.

5.  CBOOOmHBIC W CBSI3aHHBIC 3apsbl. BEKTOp  3IEKTpUYECKOTO cMelieHus. Teopema
["aycca nist 2EKTPUYECKOTO MO B JUIIEKTPHKE.

6. JuonexkTpuku, TONSApU3ALMS  JUAJIEKTPUKOB.  BekTop  MONSIpU30BaHHOCTH.
ONEKTpUUYECKOE II0JI€ BHYTPH JIUAIEKTPUKOB. JlWasleKTpudeckass BOCIPUUMYHMBOCTDE U
IPOHUIIAEMOCTb.

7. PacnpeneneHue 3apsza B NPOBOAHMKE.  OJIEKTPOCTAaTUYECKAs  MHAYKIHA.
DneKTpuyeckas eMKOCTh YEIMHEHHOTO ITPOBOIHUKA, 2-X MPOBOAHHUKOB.

8. OnexTponBmKyIas cuia. 3akoH OMa U COIIPOTUBIIEHHE POBOJHUKOB. 3akoH Oma B
MHTerpanbHO U tuddepernmransaoi popmax. 3akon OMa a1 HEOAHOPOAHOTO yyacTKa LIETH.

9. MomHocts TOKa. 3akoH JDkoyns-JleHna B uHTerpanbHod M auddepeHnranTbHON
dbopmax.

10. Bexrop mMarHUTHOM MHAYKIMH. MarHUTHOE 10JIe pABHOMEPHO ABMXKYIIETOCS 3aps/a.
3akon buo-Casapa-Jlamnaca.

11. BzauMoznelicTBHE IPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema o IUPKYJIALNUN BEKTOPAa MHAYKIIUHA MAarHUTHOTO I0JIs. 3aKOH MOJIHOTO TOKA.

13. IloTok BekTOpa MarHUTHOM MHAyKIMU. Teopema l'aycca st BeKTOpa MHIYyKLIUU
MarHuTHOTO nosis. KoHTyp ¢ TOKOM B OJJHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJI€.

14. SIBnenue JIEKTPOMarHUTHON UHAYKIHH. OneIThI Dapanest. 3aKoH
ANIEKTPOMarHuTHOW MHAyKIuM. IIpaBuno Jlenna. DnexkrponBrkymas cuna MHAYKIUK. [lomHeni
MardHuTHeIi NoToK. Toku Dyxko.

15. SBnenne camounaykumu. MHayktuBHOCTh. JIC camomnaykunu. MHIYKTUBHOCTH
COJICHOM/JIA.

16. Bzaumuas wunaykuus. B3aumMHas WHAYKTUBHOCTb. ODHEpPrusi KOHTYpa C TOKOM.
ITnoTHOCTH 3HEPrUM.

17. HamarnmuenHocth. Toku HamarHuuyuBaHus. BekTop HampsKEHHOCTHM MarHUTHOTO
nosis. Teopema 0 UPKYJIALMY BEKTOPA HANPSYKEHHOCTH MarHUTHOTO MOJIS.

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



19. ludbdepennnanbHoe ypaBHEHHE JJICKTPOMATHUTHBIX KOJICOAHWM, €ro peIIeHHE.
Bunb! konebanuii ¥ X XapaKTePUCTHKH.

20. VYpaBHEHHE BBIHYXKJIEHHBIX KojieOaHuil. Pe3oHanc TokoB u HanpspkeHuid. [lonarue o
MIEPEMEHHOM TOKE.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccrosiHre MeXAy ABYMsI TOUEUHBIMU JIEKTPUUYECKUMU 3apsilaMi, €CJIM U3BECTHO,
YTO MPU YMEHBIIEHUH 3TOTO paccTosiHus Ha 50 cM cuiia B3aUMOJACWCTBUS YBEMYHBACTCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pammycom 15 cm Haxomutes 3apsg Q = 2 HKn. Onpenenutsb
HANPSDKEHHOCTh £ 3JIEKTPOCTaTUYECKOro mojs Ha pacctosHuu I = 10 cM oT ueHtpa chepsl.
Ortger: 0.
3. Ha meramnunueckoit chepe paguycom 15 cm Haxoautces 3apsan Q = 2 vKn. Onpenenutsb
HANPSDKEHHOCTH £ 3JIEKTPOCTATUUECKOro MoJis Ha nmoBepxHocTH ceprl. OTBer: 800 B/Mm.
4. Ha meramnuueckoit chepe paguycom 15 cm Haxoautces 3apsan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTh £ 3IEKTPOCTaTUYECKOro Mojs Ha pacctosHuu I = 20 cM OT ueHTpa chepsl.
OtBer: 450 B/m.
5. Merammueckuii map paauycom 5 cm Hecet 3apsan Q = 10 uKn. Onpenenuts noreHman ¢
AIIEKTPOCTATUYECKOTO 101l Ha noBepxHocTy 1mapa. Orser: 1800 B.
6. JlBe KOHIIEHTPHUYECKHE METAIUTMYECKUE 3apsoKeHHbIe cepsl paguycamu R1 =6 cm u Rz = 10
CM HecyT cooTBeTcTBeHHO 3apsaanl Q1 = 1 HKi u Q2 = -0,5 uKi1. Halitn HanpsbkeHHOCTh E TOJIs
B TOUYKE, OTCTOSIIIEH OT 1eHTpa cep Ha paccrosHuUe 1 = 5 cM. OTBert: 0.
7. DJEeKTpUYecKoe II0JIe CO3J4aHO JABYMsI OECKOHEYHbIMH NapauleIbHbIMU IJIACTHUHAMH,
HECYIIMMH PAaBHOMEPHO paclpeeNeHHblii 1o muomaan 3apsan [ =1 aKin/m2. Onpenennts
HanpsbkeHHOCTh E monst mexay mactuaamu. OtBet: 0.
8. DnexTpuyeckoe TIoJie CO3[aHO JBYMS OECKOHEYHBIMH IapauIeIbHBIMH IUIACTUHAMH,
HECYIIMMH PAaBHOMEPHO pacmpeeNeHHbIi 1o miomaan 3apan [ =1 sKia/m2. Onpenennts
HanpspbkeHHocTh E nons BHe minactud. OTBer: 113 B/M.
9. TloTeHuuasn >TEKTPHUECKOTO OIS, CO3AaBAEMOT0 CHCTEMOI 3apsA0B, uMeeT BUA ¢ = a(X?-
y), tme a=1B/M%. Haiitu MOIy/ b HANIPSKEHHOCTH SIEKTPHUECKOTO MONA B TOUKE C
koopauHaTamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteMe CU 1 OKpyIiUTh ¢ TOYHOCTBIO J0
nByx 1ugp nocne 3angaroil. [OTBet: 2,24 B/m.
10. /Ia Ttoueunsix 3apsna +7,5 HKn n —14,7 uKn pacnonoxxensl Ha paccTosHuM 5 cM. Haiitu
HaNPSDKEHHOCTD JIEKTPUYECKOIO TOJISA B TOUKE, HAXOMASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
1 4 cM oT BrOporo 3apsaa. Oreer: 112 kB/m.
11. Onpenenuth HaANPSHKEHHOCTh DSJIEKTPUYECKOTO IOJII B TOYKE, PACIHOJIOKEHHOM BJOJb
npsiMol, coequnstoniei 3apsaael +10 HKi u +8 vHKn n Haxopsmelica Ha paccTosHuM 12 cM OT
nepBoro u 8 cM oT BTOpOro 3apsizaa. Paccrosnue mexay 3apsaaamu 20 cm. Orser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOJATCS OJIMHAKOBBIE MOJIOKUTEIbHBIE 3aPsIbl
2 uKn. OnpenenuTh HaPSHKEHHOCT AIEKTPHYECKOTO TOJIs B IIeHTpe KBaapata. Orer: 0.
13. Paccrosuue | mexny 3apsinamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHnman ¢ most
CO3/JIaHHOT'O JAMIIOJNIEM B TOUKe, yAajJeHHO! Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsijia.
Ortaert: 0.
14. lunons ¢ »3ieKTpUYecKUM MOMEHTOM p =75 nKia'M CcBOOOAHO YyCTaHABIMBAaeTCS B
OJTHOPOJTHOM DJJICKTPUYECKOM Tiojie HampspkeHHOCThio E = 80 kB/M. Bwruuciauts paboty A4,
HE00XOIMMYIO JUIS TOTO, YTOOBI HOBEPHYTH TUMOJIb HAa yroia o = 90°. OTBet: 6 MK /[x.



15. Onpenenuth, TpH KaKOM HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMMYECKOro IO B
JMDIEKTpHKE (6=3) MOIAPU30BAHHOCTE P JIOCTHTHET 3HaueHus, pasHoro 200 MxKi/m2. OTBert:
11,3 MB/m.

16. Haiitu panuyc BHemHel oOkiaaku Ry Bo3ayniHOro chepruieckoro KOHIEHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku R1 = 2 cm. OTBeT: 4,5 M.

17. Haiftu paamyc Ri1 BHyTpeHHEHl O0OKIaaku CQepuvyeckoro KOHAECHCATOpa EeMKOCTBIO
C = 3,3 n, ecnu paguyc BHemHe# R = 3 cM, nusnextpuk — mapadus (¢ = 2)? OrTBet: 1 cMm.

18. OmpenenuTh 3IEKTPOSMKOCTh HUIMHIPUYECKOTO BO3AYIIHOTO KOHJEHCATOpa JTMHOM
| =10 cMm, ¢ panuycamu o0kinagok Rt =1 cm u R2 = 2 cm. OtBer: 8 nd.

19. Tpu onMHAKOBBIX KOHJEHCATOpAa COEAMHEHBI IMOCenoBaTeabHO. EMKOCTh Takoil Oatapen
C =100 n¢. OmpenenuTh €MKOCTh OaTaper KOHICHCATOPOB, IMOCIE TOrO, KaK OJUH W3 HHX
3anonHuId mapaguaom (¢ = 2). Orer: 120 nd.

20. TInockuit BO3aymIHBIA KoHAeHCATOP 3MeKTpoeMKocThio C = 1,11 H® 3apsikeH 10 pa3HOCTU
norennuaioB U =300 B. [locie oTkiIrO4eHHs] OT HCTOYHUKA TOKAa PACCTOSHUE MEXKIY
oOKJlaJKaMu KOHJeHcaTopa ObUIo yBenu4eHo B 5 pa3. OmnpenenuTs paboTy A BHEIIHUX CHII TIO
pasnBkeHuio ookimanok. Orser: 0,2 m/x.

21. Cuna Toka B MPOBOJIHUKE U3MEHSIETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, roe k=0,5 Alc.
Haiitu 3apsa (, mpoTekaromuii 4yepes IMONEpeyHOe cedeHHe MpOBOJIHMKA 3a Bpems 7=1c.
OTtBer: 0,25 Ki1.

22. Axkymynsatop ¢ BHyTpeHHUM conpoTtusienueM 0,080M mpu Toke 4A O0TJaeT BO BHELIHIOKO
nens 8BT. Kakyro MOIIHOCTE OTJAacT OH BO BHENIHIOK 1ienb pu Toke 6A? OtBet: 11 Br.

23. Kucrounuky toka ¢ J1C B=1,5 B npucoequumim karymky ¢ conporusienneM R=0,1 Owm.
AmMriepMeTp mnokaszan cuity Toka, paBHyro 11=0,5 A. Korjma x MCTOYHHMKY TOKa NMPUCOECIUHUIN
MOCJIEI0BATENbHO €11 OJMH UCTOYHUK TOKa ¢ Takoil xxe DJ[C, To cuna Toka | B TOM ke KaTyuike
okazasiack paBHou 0,4 A. OnpenenuTs BHYTPEHHEE COMPOTHUBIIEHHUE TMEPBOTO MCTOUYHHMKA TOKA.
OtBer: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHeNIHEH Ilenn akKKyMYJISTOpa BbIEseTcs MomHOCTh P1=18 BT,
npu cuie Toka l=1A - coorBerctBeHHO P,=10BT. Onpenenuts BHyTPEHHEE COMPOTHUBIICHUE I
Oarapeun. OrBet: 20 Om.

25. [InoTHOCT, TOKa B METHOM TMPOBOAHHMKE paBHa 2 A/Mm°. HaliTu HampsKeHHOCTh
IIEKTPUYECKOTO TOJS B IPOBOAHMKE. YJIenbHOE comnpotusieHune meau 17 HOm'm. OtBer:
34 mB/m.

26. Ilo mpsiMoMy O€CKOHEYHO JUIMHHOMY TMpOBOAHMKY TeueTr Tok 50 A. Ompenenuts
MarHMTHYI0 MHAYKLIHIO B TOYKE, YJAJIEHHOM Ha paccTosiHue 5 cM OT npoBojaHuka. OTBert:
200 mxTa.

27. YeMmy paBeH paJnyC TOHKOTO KOJIbIla, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHUTHOTO MOJIA B IIEHTpe Koblia paBHa 2 A/mM? OTBeT: 7,5 M.

28. Kakoii Tok TedeT no npsMoMy O€CKOHEYHO JJIMHHOMY ITPOBOJIHUKY, €CJIM Ha paccTostHuu 10
CM OT Hero marHuTHas uHaykuus pasHa 20 MxTn? OtBer: 10A.

29. Kaxoit Tok uzer no ToHKoMy KoJiblly paanyca 10 cM, ecnu MHAYKIMS MarHUTHOTO IOJIS B
nenrpe konbla pasHa 100 mxTn? OrBer: 16 A.

30. /IBa AMMHHBIX MMapajUIeTIbHBIX IPOBOAA HAXOISATCS HAa PACCTOSHUUM I =5CM OIWH OT
npyroro. [To mpoBoiaM TEKyT B MPOTHUBOIIOJIOKHBIX HAIPABICHUAX oquHaKkoBble Tokn | =10 A
Kaxplii. Halitn HanmpsokeHHOCTh H MarHWTHOTO MOJISE B TOYKE, HAXOJAIIEHCS Ha PACCTOSHUU
r1 =2 cM oT 0JHOTO | 2 = 3 ¢M oT apyroro nposoaa. OTeer: 132 A/m.

31. OnpenenuTb UHIYKIMIO MarHUTHOTO TOJISI HA OCH JUTMHHOTO COJIEHOM[IA, COZEPKAILEro
n = 20 BuTtkoB/cM nipu cuie Toka | = 10 A. OrBet: 0,025 Ta.
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32. CKOJIbKO BUTKOB Ha CJIWHUILYy JUIMHBI COJCPXKUT JUTMHHBIA COJCHOHWJ TPH CHJIC TOKa
I =0,5 A, ecii HanpsHKEHHOCTH 11071 Ha ocH costeHouaa H = 300 A/m. Orser: 600 m™.

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TOJS Ha OCH JUIMHHOTO COJIEHOUJA,
conepxamiero N = 10 Butkos/cM mipu cuite Toka | = 1 A. OrBet: 1000 A/m.
34. BpraucauTe HUPKYIJSIIUI0 BEKTOpPA HAIPSHKEHHOCTH BJOJb KOHTYPA, OXBAaThIBAOLLEIO

toku |1=10A, [>=15A, Tekymme B OaHOM HampaBieHUH, U TokK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBeT: 5 A.

35. TIpsiMoii IpoBO, IO KOTOPOMY TeueT TOK 1=1 KA, pacroyiokeH B OJIHOPOJHOM MarHUTHOM
10JIe MEPHEeHIUKYISIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosie Ha OTpe3oK
npoBoa junHou 1=1 M ecnu marauTHas uHayKuus B pasaa 1 Tn? Orser: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TedeT Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM ToJie o yriioM 60° Kk muHusM MarHuTHOM nHAyknuu. C kakod cuiioit F aeicTByer
1oJie Ha OTpe30K mpoBoja AmuHoi 1=10 cm ecnu marauTHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka raipBaHOMETpa [UIMHON a=4 cM u mmpuHoi b = 1,5¢cm, comepskarnas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOJUTCS B MarHuTHOM moine ¢ unaykuuedr B=0,1 Tn. Ilnockocts pamku
napajuiesibHa JTMHUSIM MHAYKUud. HaliTn Mexanundeckuii MOMEHT M, NeWCTBYIOLIUI Ha PaMKYy,
Korja mo BUTKy TeueT Tok |1=1 MA. OTBeT: 12 mxH/Mm.

38. HanpsokenHocte H MarHutHoro moins B IEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarHuTHBI MOMEHT py, BUTKA paBeH 1 A m? Berancnuts paauyc R Butka. OTBeT: 9,27 eMm.

39. Beruucauts paauyc R 1yru okpy>KHOCTH, KOTOPYIO OMUCHIBAET MPOTOH B MATHUTHOM I10JIE C
unaykuuen B = 15 mTn, ecnu ckopocTh v npotoHa paBHa 2 Mwm/c. OTBert: 1,38 M.

40. JIBykpaTHO HOHU3HPOBAHHBIA aTOM Treius (Q-4acTHId) JBWKETCS B OJHOPOJIHOM
MarHUTHOM Tojie HanpspkeHHOCThIo H = 100 kA/M mo okpyxHOCcTH paagnycom R = 10 cm. Haittn
cKopocTh U a-dactullsl. OTBeT: 0,61 MMm/c.

41. Ha »>nexTpoH, ABMXKYIIMICS B OJHOPOJHOM MarHUTHOM mosie mHaykuued B =2 Tn co
ckopocThio v =107 m/c peiictByer cuma F=1,6 nH. Haiitu yrom MexIy HampaBleHHUSIMH
CKOPOCTH M MarHUTHOM MHAyKuuu. OrBer: 30°.

42. llenb COCTOWT W3 MOCIEAOBATEIbHO COEIAMHEHHBIX compoTuBieHus R =1 Owm, kaTymku
uHAyKTUBHOCTH L = 1 'H, uctouynmka Toka u kimoua. Kimtou 3aMkHyT. Uepe3 kakoe BpeMs Mocie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymeHbmuTes B 2 pasa? Orser: 0,693 c.

43. llemb COCTOMT H3 TMOCIEIOBAaTeIbHO COEAMHEHHBIX  COMPOTHUBIEHUS, KATYIIKU
WHAYKTUBHOCTH, UCTOYHHUKA TOKa M Kitouya. Kiou 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya cuja TOKa B LEMM YMEHbIIMIack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
uHAyKTUBHOCTE L = 4,1 T'n. OTBeT: 9 OM.

44, BplUMCINUTH SHEPrHI0 MAarHUTHOTO MoJisi coieHouzaa, coxaepkamero N = 1000 BuTkoB
npoBojAa, mpu cuie Toka | =1 A, ecnu MarHUTHBIA TMOTOK Yepe3 €ro MOMepeyHOe CEeueHUe
® =0,1 mB6. OtBeT: 0,05 JI:k.

45. HailTu WHAYKTHBHOCTH TPOBOMSINETO KOHTYpA, €CJIM MAarHUTHBIA TIOTOK dYepe3 HEro

yBenuunBaetcs Ha 0,02 BO B pesynbrare mu3aMeHeHHs Toka B KOHType ¢ 4 A 1o 8 A. OtTBeT:
5 mI'n.

OIIK-3.2 [IpuMeHsieT COOTBETCTBYIONIHMIA (PU3HKO-MAaTEeMaTHUECKUI ammmapar, METOAbl aHaln3a
Y KCIEPUMEHTATbHOI0 UCCIIEIOBAHUS MIPHU PELIEHUH MTpodecCHOoHaAbHBIX 3aa4

Tunosble TeopeTHYECKHE BOMPOCHI K IK3aMeHY 10 IHCHUILINHE
1. TloTeHIMANBHOCTH 3JIEKTpUYECKOro mojis. Pabora mo mepeMemeHuio 3apsiia B
3leKTpuYecKoM noJjie. [loTeHnanbHas SHeprusi B3aUMOJICUCTBUS SJIEKTPUUYECKHUX 3apsI0B.
2. Cps3b MEXIy MOTCHIIUATIOM U HAMPSKEHHOCTBIO.



3. Ilpumenenme Tteopembl [aycca mys pacdera SIEKTPUUECKUX IIOJCH, CO3IaHHBIX
TOYCUHBIM 3apsI0M, PAaBHOMEPHO 3apsDKEHHBIMH IIOCKOCTHIO, c(epoii, HUTBIO, IIIMHIPOM,
1apoM.

4. BplurcneHue NOTeHIMANA [0 HAIPSHKEHHOCTH JIEKTPUUYECKOTO OIS,

5. DIeKTpUYeCKud MOMEHT JUIOos. TOYEYHBIH JHUIONb. ODJEKTPUYECKOE II0JIe
TOYEUYHOTO JUMOJIS U €r0 pacueT Ha OCHOBE MPUHIUIIA CYNEPIO3ULIUU. DICKTPUUECKOE T0JI€ Ha
OCH JMIOJIS U B HAIIPaBJICHUH, IEPIICHIUKYJIIPHOM K OCH JIUIIOJI.

6. DJEeKTpUYECKUU JWIONb B OIHOPOIHOM W HEOJHOPOJHOM BJIIEKTPHYECKOM IIOJIC.
[ToTeHumanbHas SHEPrus JUIOJIA.

7. VYcnoBust I BEKTOpa HANpPsHKEHHOCTH — DJIEKTPUYECKOTO TOJsl U BEKTOpa
AIEKTPUYECKOTO CMELEHUS HAa TPAHUIIE JIBYX JTUIIEKTPUKOB.

8.  CerHerosneKTpHUKH, KX CBOWCTBA. J{MANIEKTPUIECKUI THCTEPE3UC.

9. KonaeHncaropsl, BHUIbl KOHICHCATOPOB. OHEPrusi 3apsLDKEHHOTO IMPOBOJHUKA,
KOHJIEHCATOpa. DHEPTrusl MEKTPUIEeCcKoro nojist. O0beMHas INIOTHOCTh YHEPTHUH.

10. Knaccuyeckue onbIThl IO OOHAPYKEHHUIO U OOBSICHEHHIO MEXaHU3Ma BO3ZHUKHOBEHUS
AIIEKTPUUECKOTO TOKA. YCJIOBHS BO3HMKHOBEHHUS DJEKTPUYECKOTO TOKa. XapaKTEPUCTHKU
3JIEKTPUYECKOrO TOKA: CHJIa TOKA U IIJIOTHOCTh TOKAa. YpPaBHEHUE HENPEPHIBHOCTH.

11. Pas3BerBieHHBIC AekTpuieckue nenu. [IpaBuna Kupxroda.

12. KBasucranuonapueie TOKU. IIporecchl ycTaHOBIEHHsS TOKa MpH 3apsle, pa3psiae
KOHJICHCATOpa.

13. Ilpumenenue 3akona buo-CaBapa-Jlamnaca s pacuera MarHUTHOTO TOJISL TPSMOTO
MIPOBOJIHUKA C TOKOM, KPYTOBOT'O IIPOBOIHUKA C TOKOM.

14. ]JlelicTBue MarHuTHOTrO Ha ABMKYIIMiics 3apsan. Cuna Jlopenna. Dddexr Xomna.

15. [IpumeneHue 3akoHA TMOJHOTO TOKA JJsi pacyéTa MAarHUTHOTO TIOJs COJICHOHJA,
TOPOUJATBHOM KaTyIIKH.

16. Pabota 1o nepeMenieHnto MPOBOHUKA U KOHTYypa C TOKOM B MarHUTHOM TIOJIE.

17. V3meHeHwe cuiabl TOKa TPH pa3MbIKaHUH/3aMBIKAHUM  LIETMH, COAepKaleit
WHyKTUBHOCTbD.

18. VYcnoBus AJis BEKTOPOB HHAYKIWU M HANPSHKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIIE
JIByX MarHETUKOB.

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

20. JluBepreHmussT ¥ POTOP BEKTOpa WHIYKIIMM MArHUTHOTO ToNs. BuxpeBoe
ANEKTPUUECKOE MOJIE, TOK CMEIIECHHSI. DIEKTPOMarHUTHOE TOJIE.

4.3. IIpomeskyTouHas aTTecTanus B opme 3k3ameHa (3 cemecTp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Coaepxanue KOMIeTeH M
OIIK-3 Crnioco0eH NpuMeHSTh COOTBETCTBYIOLIUHN (PU3UKO-MaTeMaTUYECKUI

amnmnapar, METObl aHAJIM3a U MOJEIMPOBAHUS, TEOPETUYECKOTO U
9KCIIEPUMEHTAJILHOTO UCCIIEeI0OBAaHUS MPU PELIEHUH MPOPECCHOHATBHBIX
3a1a4

OIIK-3.1. [lpuMeHseT COOTBETCTBYIOIINH (PH3MKO-MAaTEeMaTHYECKUH ammapaT, METOMIbI
MOJICIMPOBAHUS U TEOPETUUECKOTO MCCIIEJOBAHUS TP PEIIEHUH MPO(eCCHOHABHBIX 3a/1a4

TunoBble TeopeTHyecKHe BOMPOCHI K IK3aMeHY M0 JUCHHUILINHE
1. Pacnpoctpanenue BomH B ymnpyroil cpene. IlpomonbHble M MONEpEYHBIE BOJIHBI.
VYpaBHEHHE TIJIOCKOW W cdepuvecKoil TrapMOHWYecKHX BoJiH. Da3oBas CKopocTh. BosHOBOE
ypaBHEeHHE. DHeprus BoiHsbl. [IpuHimn cyneprno3unuu BoiaH. CTosiune BOJIHBI.



2. BonHoBoe ypaBHeHHE IS AJIEKTPOMAarHUTHOW BOJIHBL. (OCHOBHBIE CBOWCTBA
AIIEKTPOMArHUTHBIX ~ BOJH. OHEPrus AJIEKTPOMAarHUTHBIX BOJH. Bekrop IloitHTHHTA.
M HTEHCUBHOCTH BOJIH.

3. BpemenHas ¥ TPOCTpPaHCTBEHHAs KOTEPEHTHOCTH. CTeneHb KOTePEHTHOCTH.
Unrepdepenius apyx BonH. Matepdepenuus ceera. Hluprna natepepeHIIMOHHOI MONOCHI.

4. Judpaxuus ceera. [lpunmun [olirenca-dpenens.

5. EcrecTtBeHHBI W TOMIPU30BaHHBIN CBET. 3akoH Maitoca. CTeneHb MOJISPU3ALMH
CBETA.

6. Ilonspuzarus npu OTpakeHUU U MpesiomiieHnu. 3akoH bprocrepa.

7. Pacnpocrpanenue cBeta B momniomarommx cpenax. 3akon byrepa. Jlucnepcus ceera.
HopmanbHast 1 aHOManbHast AUCIIEPCHSL.

8. TemnoBoe wH3IyuyeHHE W €ro XapaKTEePUCTHKH. 3aKOHBI TEIUIOBOTO W3IYYCHUS.
I'unore3a [1nanka. @OTOHBI.

9. KopmyckynsipHO-BOJHOBOH jayanu3M cBeTa M Marepuu. l[umore3a xae bpoiins.
Hexoropsie cBoiicTBa BoJH 1e bpors.

10. BomHoBble cBolicTBa MHKpodacTull. Judpakmuss >IEKTPOHOB. [IpuHDHn
HeonpeneaeHHoCcTH [ eizenOepra.

11. BomnoBas (yHKIUS U ee pu3HUecKuii cMbIca. HopMUpOBKa, CTaHIAPTHBIE YCIIOBUSI.
Cynepno3unus COCTOSIHUI B KBAHTOBOM MEXAHHKE.

12. Yactrma B OJHOMEpPHOW MPSMOYTOJIBHOW TOTEHIUAIBHOW sME C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoxokaeHue yacTHIbl CKBO3b MOTEHIMANIBHBIN Oapbep. JIMHeHHbIN
rapMOHUYECKUI OCLUILIATOP.

13. Atom Pesepdopma-bopa. Dueprerndeckue ypoBHU. ATOM BOAOpOAa B KBAHTOBOM
MEXaHHKE.

14. KBanTtoBble umncia 3nekTpoHa B arome. CrnuH snekTpoHa. CHOUH MHKPOYACTHI.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue 35IEKTPOHOB 10 JHEPreTHYECKUM
ypoBHsM B aromax. [lepuonnueckas cuctema 3J€MEHTOB.

15. TlonsiTue O KBaHTOBBIX cTaTucTUKax boze-Dinmreitna u  ®depmu-dupaxa.
BrIpo:KAE€HHBIN 2IEKTPOHHBIN T'a3 B METaJIIaX.

16. Pa3mep, coctaB u 3apsiq arToMHOTO sijipa. [ledekt Maccel u 3HEprust cBs3u sjapa. CriuH
A]ipa ¥ €ro MarHUTHBIA MOMEHT. SlnepHble cuibl. Moaenu siapa.

17. O6mme cBo¥cTBa ANIEeMEHTapHBIX yacTull. Kimaccuduxaius 31eMeHTapHbIX YacTHII.
Yactuiel u  aHTU4acTuilbl. CHIIBHOE, JJIEKTPOMAarHUTHOE, Cllaboe U TPaBUTALMOHHOE
B3aUMOJICHCTBUA.

TunoBble 32124 N0 JUCHUNIHHE
1. Ha nyTtu cBeToBO BOJHBI, MIyLIEH B BO3/AyX€, MOCTABWIM CTEKISHHYIO IJIACTUHKY
(mokazatens MpenoMIIeHUs cTekia paBeH 1,5) tommuHoW 1 MM. Ha CKOMBbKO H3MEHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJHA NAJaeT Ha IUNIACTUHKY HOopManbHO. OTBeT: 0,5 MM.
2. Haiitu Bce mnumubl BomH Buammoro cera (oT 0,76 mo 0,38 MxM), KOTOpble OymyT
MaKCHMaJbHO YCHUJICHBI MPU ONTHYECKOW Pa3HOCTH XO0Jla UHTEePPEpUPYIOMIUX BOJIH, paBHOM 1
MikM. OTBeT: 0,5 MKM.
3. Paccrostare d mexy nByms miensmu B onbsite FOHTa paBHO 1MM, paccrostaue | ot mieneit
1o ’kpana 3 M. OnpeaenuTh JJIMHY BOJHBI A, UCITyCKAeMOH HCTOYHMKOM MOHOXPOMATHYECKOTO
CBeTa, eciiu muprHa b HHTepPepeHIIMOHHBIX TOJI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mbuibhyto mienky (N = 1,3), Haxonsuiyrocss B BO3AyXe, MaJaeT HOPMAJbHO MYYOK
aydeii Oenoro ceeta. [Ipu kakoi HauMeHbIICH TonmuHe d TUIEHKH OTPaKEHHBIN CBET C JUTHHOM
BoiHBI A = 0,55 MKM OKakeTcs MakCMMajabHO YCHWJICHHBIM B pe3yibTaTe HHTepdepeHunn?
OTtBet: 0,1 MKM.



5. PacctosHue Arz,1 MeXly BTOPBIM U NIEPBBIM TEMHBIM KosibllaMu HbIOTOHA B OTpaskeHHOM
cBere paBHO 1 MM. Onpenenutb paccTostHUE Arig9 MEXAY ACCSATHIM U JICBSATHIM KOJIBLIAMH.
OtBert: 0,39 MMm.

6. Ha mens mupunoit ¢=0,05 MM mamaer HOpManbHO MOHOXpomaruyeckuii cBeT (A=0,6
MKM). Onpeenuts (B rpagycax) yroi @ Mexay IepBOHAaYaJbHbIM HAIIPaBICHUEM IIy4Ka CBETa U
HalpaBJICHUEM Ha YETBEPTYIO TEMHYIO IU(pakuoHHy0 nojocy. OtBer: 2,75°.

7. CKOJIBKO MITPUXOB HA KAKIBIH MUJUTUMETP COIACPKHUT NU(PAKIMOHHAS pPEIIeTKa, eCln
npu HAOMIOJEHUM B MOHOXpOMAaTHYeCKOM cBere (A=0,6MKM) MaKCHMyM TSTOTO TOpPSAKA
oTkJoHeH Ha yron =18°? Orser: 100.

8. Hudpakuuonnas pemierka coxepkut N =200 mTpuxoB Ha IMM. Ha pemerky manmaer
HOpPMaJIbHO MOHOXpoMaTHueckuii cBet (A = 0,6MKM). MakcuMyM Kakoro HauOOJbIIETo MOPSIKa
naet 3Ta pemerka? OTBer: 8.

9. CKONBKO IITPUXOB HA KAXKIBIM MUJUTUMETP COACPKUT TUGPAKIMOHHAS PEUIeTKa, eCIH
npu HaOMOJeHNH B MOHOXpoMaruiyeckoMm cBere (A = 0,6 MKM) MakCUMyM TPEThEero MopsaKa
OTKJIOHEH Ha yroa @ = 21°? Orset: 200.

10. [Ty4oK eCTeCTBEHHOTO CBETa, WAYIIUI B BOJE, OTPaKaeTCs OT IpaHu aamasa (n = 2,42),
norpyxeHHoro B Boay (n = 1,33). Ilpu kakom yriie naueHus o (B rpajycax) OTPaKCHHBIA CBET
IOJIHOCTBIO moJsgpusoBan? OTeer: 61,2°,

11. Yron bprocrepa og, mpu MageHUN CBeTa U3 BO3yXa Ha KPUCTAJUT KAMEHHOW COJIM paBeH
57°. Onpenenutb CKOPOCTh CBETa B 3TOM Kpucramie. Orser: 194 Mm/c.
12. [IpenenbHBIA yroa o MOJHOTO OTPAXKEHUS IMy4YKa CBETa Ha TpaHUIE >KUIKOCTH C

BO3ayXxoM paBeH 43°. Onpenenutb yron bprocrepa ogp (B Tpamycax) ais NMajcHUs Jiyda U3
BO3/yXa Ha MOBEPXHOCTH ATOM KUAKOCTH. OTBet: =55°45".

13. VYron Mexay TIaBHBIMH TIJIOCKOCTSIMHU TOJISIpU3aTOpa M aHaiau3atopa cocrtasiser 30°.
Onpenenuth W3MEHEHHE WHTEHCHBHOCTH MPOIIEIIIETO 4Yepe3 HUX CBETa, €CIH Yrojl MEXIY
[JIaBHBIMU TJIOCKOCTSIMU IOJIIpU3aTOpa U aHaliu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenens nossipuzanuu P gactuuno-nonspuszoBanHoro ceera paBHa 0,5. B ckonbko pas
OTJIMYAeTC MaKCUMallbHAs MHTEHCHBHOCTH CBETa IIPOIYCKAeMOTO Yepe3 aHalIu3aTtop, OT
MuHuManbHOU? OTBeT: 3.

15. OnpenenuTs TEMIIEpaTypy, IpU KOTOPOM SHEpreTHdeckas CBETUMOCTb R abCOMOTHO YepHOro
Tena pasna 10 kBT/M?. Otser: 648 K.

16. [ToTok sHeprum, W3Iy4aeMblii W3 CMOTPOBOTO OKOIIKAa IUIABWIBHOM meun, paBeH 34 Br.
OrnpeemuTh TeMIepaTypy ey, eciH IIoMah OKOITKa cocTaBseT 6 cm2. Otset: 1000 K.

17.  Bo cKONBKO pa3 Haio YBEIMYHUTH TEPMOAMHAMHYECKYIO TEMIIEpaTypy aOCOIIOTHO YEPHOIO Tena,
9TOOBI €r0 SHEPreTHIecKasi CReTUMOCTh B3pocia B 16 pa3. OrTser: 2.

18.  Ha kakyro WMHY BOJHBI NMPUXOIUTCS MAKCUMyM CHEKTPaIbHOM IUIOTHOCTH 3HEPreTHYecKOn
CBETMMOCTH aBCOMIOTHO YepHoro Tena npu Temmeparype 0°C. Orser: 10,6 Mim.

19. Onpenenuth JUIMHY BOJHBI CBeTa, oOiydaromiero (ortokarox ¢ paboToi BbIXO/A

A =215B, ecnu MakcuManbHas KMHETHYECKasi SHepIrus (PoTorneKTpoHOB Tmax = 1 3B. OTBer:
400 um.

20.  Ha noBepxHocTh (poTOKaTOAa magaer MoHoxpoMaTuueckuii cser (A =310 um). YToOBI
OPEKPaTUTh HMUCCHUIO  DBJEKTPOHOB, HY)XHO TMPHJIOXKHUTHh  3aJ€PKUBAIOIIYI0  Pa3HOCTh
noreniuanos U ve menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OTBet: 2,3 3B.

21. YacTuna HaxoAUTCSA B MOTEHIMAIBLHOM siMKe. HaliTh OTHONIEHHWE Pa3HOCTH COCETHHX
SHEPreTHUSCKUX YPOBHEH AEn+1n K sHEeprum En dacTuIlsl B cirydae N = 5. Oret: 0,44.

22. YacTuna HaxoAUTCA B MOTEHUMAIBbHOM sluKe. HallTu OTHOLIEHHE Pa3HOCTH COCEIHUX
SHEpreTudeckux ypoBHeil AEn+1n K s3Hepruu En yacTuisl B ciayyae n — . OrBert: 0.

23.  OmpenenuTh XOJJIOBCKYIO Pa3HOCTh MOTEHIMAJIOB MEXIY TpaHsIMH KpPEMHHEBOTO
obpasna mmpuHOW | =2 cM, MOMEUNIEHHOTO B OJHOPOJHOE MAarHUTHOE MOJE C WHIYKIUEH



B = 0,3 T, mpy MpoIyCKaHWH TOKA IIIOTHOCTHIO j = 2 A/M?. TToctosanas Xomna Ry = 0,1 M¥/Kon.
OtBet: 1,2 MB.

24. Onpenenuth IMOCTOSHHYIO XOJIa METaUIMYECKOTO o0pasla, eciad KOHIICHTPAIUs
Hocureneii 3apana N =4,1-10%2° M3, Oreer: 0,015 m3/Kun.

25.  Kakas yacTe (B %) HAuanbHOTO KOJNHMYECTBA aTOMOB PaJMOAKTHBHOTO aKTHHHUS “2°Ac
octanetcs uepes S5 cyt? [lepuon nomypacmana 10 cyrok. OTBer: 71 %.

26.  Tlocrosmmas pacmaga A pyoumus ®°Rb pasma 7,7-10% cl. Ompenenurs ero mepuon
nosypacnazaa T12 B MunyTax. OrBer: 15 Mun.

27.  3a oIMH TOJA HAYaJIbHOE KOJIHMYECTBO PAJMOAKTUBHOTO M30TOMA YMEHBIIWIOCH B TPH
pasa. Bo ckoJibko pa3 oHO yMeHbIIUTCS 32 J1Ba roga? Oreet: 9.

28. 3a Bpems t = 8 cyT pacmanock k = 0,75 HauanpbHOro KOJIWYECTBA SACP PAAUOAKTUBHOTO

n3zorona. OnpenenuTs nepuo noxypacnaaa 112. OTBer: 4 qHs.

61 ; 9 4
29. SnepHas peakuus WMEET BHJI Li+?— "Be+"He OrnpeaenuTh MaccoBOE YHCIIO
Hegocraromero diemenra. Oreer: 7.

12 2 11
30.  Snepmas peakums umeer Buy G+ H—>?+7B . Onpegenurs maccoBoe umcio
HeJocTarolero seMenra. OrBer: 3.

OIIK-3.2 [IpuMeHsieT COOTBETCTBYIONIHMI (PU3MKO-MAaTEMaTHUECKUI ammapar, METOAbl aHaln3a
Y 9KCIEPHUMEHTAJIBHOTO UCCIIEOBAaHHS IIPU PEIICHUH NMPOPECCHOHABHBIX 33/1a4

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHUILINHE

1. Cnoco0bl HaOmoneHus HWHTEpPEpeHIUU cBeTa. JIByxiyueBas HHTEPEPCHIIHS.
Wntepdepeniysi B TOHKMX IUIeHKaX. I[losockl paBHOrO HakiIOHAa M PABHOM  TOJIIMHBL
HnTepdepomerpsl.

2. Meton 30 ®penena. dudpaxuus PpeHens Ha KpyrJIoM OTBEpCTHH. 30HHAs
IUTACTUHKA.

3. Mudpakuus @paynrodepa Ha menud 1 MHOTHUX IIeisX. udpakunonHas pemerka.

4. Judpakmus ©Ha npocTpaHcTBeHHON pemetke. Dopmyna Bynbda-bparros.
Pazpemaromast cnocoOHOCTb ONTHYECKUX PUOOPOB.

5. DOKCIEepUMEHTAbHOE TOATBEPK/IECHUE KBAaHTOBBIX CBOMCTB CBETa: BHELIHUN
doroaddext: apdext KomnroHa.

6. KgsanroBple ypaBHeHHs IBWkeHUs (oOmiee ypaBHenue lllpeamnrepa, ypaBHEHHE
HIpenunrepa 1t CTalMOHAPHBIX COCTOSHUMN).

7. DHepreTUYecKue 30HBI B KPHUCTAJIAX B MPHUOIMKEHUU CUIBLHON CBS3U. MeTallsbl,
MOJIyTIPOBOIHUKH U AUDJIEKTPUKH 110 30HHOW TEOPHUH.

8. CoOcTBeHHAas U PUMECHAS TPOBOAUMOCTb MTOIYITPOBOTHHKOB.

9. ®OTONPOBOJUMOCTH MOIYTIPOBOTHUKOB.

10. KoHTakT IBYyX METAJUIOB MO 30HHON TEOpHH. TepMOIIEKTPUYECKHE SIBICHUS H WX
IIPUMEHEHHE.

11. BeimpsiMieHHe MEpEeMEHHOT0 TOKa Ha KOHTaKTe METaJUI-II0JTyIPOBOJHUK.

12. KoHTakT 3J€KTPOHHOTO U IBIPOYHOTO MOIYIPOBOJHUKOB. TPaH3UCTOPHI.

13. 3akoHOMepHOCTH 0- U -pacmanoB. HeWTpuHO. y-U3IydeHnE U €ro CBOMCTBA.

14. Snepuble  peakuumu. ODHepreTuyeckas cxema sAepHbIX  peakumid. [lyTtm
HCIIOJIb30BaHUS SIIE€PHON IHEPTHH.

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MNOANMUCHIO

3aBeaytowmin kadeapornt Oudd

COIrNNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxaun BukToposuy, 19.08.24 09:17 (MSK) MpocTtas noanuck




