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1 OBIIME MMOJIOXKEHUSA

OneHouHble MaTepuaibl — O3TO COBOKYNHOCTh Y4eOHO-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 IMpoBeIEHUS H5K3aMEHAa — YCTHBIM OTBET II0 TEOPETHUECKUM BOIIPOCAM,
c(hOpMYyJIUPOBAHHBIM C YYE€TOM COJEp>KaHUSl y4eOHOM NUCUUIUIMHBI U PElIeHUuE MPAKTHUYECKUX
3anay. @opma mpoBeNEHUS 3aueTa — IHUCBMEHHBIM ONpPOC MO TEOPETUYECKUM BOIIpOCaM U
pelleHre MpakTUYeCKUX 3a/1ay.

2 OIIUCAHUE IMOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

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
JIUTEPATypoOil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTaBJISIETCS
CTyJ€HTaM, YCBOMBLIMM B3aUMOCBSA3b OCHOBHBIX IOHATHH IHUCLMUIUIMHBI B MX 3HAUYECHUU 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 BBITOIHAIOMUN IPEeyCMOTPEHHBIE B IPOTpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JUTEPATYPY, PEKOMEHJIOBAaHHYIO B mporpamme. Kak mpaBumio, oneHka
«XOpOILO» BBICTABIAETCSA CTYACHTAM, MOKA3aBIIMM CHUCTEMATUYECKUN XapakTep 3HAHUN I10
JUCIUIUINHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHHI0 W 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
npejcTosiiell paboThl MO CHEUMATBHOCTH, CIPABJISIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX IMPOrpPaMMOW, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JIOIIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE U IIPU BBINOJHEHHUM JK3aMEHAlMOHHBIX
3aJjaHui, HO 00JIaAal0IIUM HEOOXOIMMBIMH 3HAHUSIMU U1 UX yCTPaHEHHs O] PYKOBOACTBOM
[IPENoiaBaTels;

«HeyoB/1eTBOPUTEJBHO» BBICTABISAETCS CTYJEHTY, OOHapyKUBIIEMY MpoOenIsl B
3HAHUSAX OCHOBHOI'O Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JIOMYyCTHBIIEMY IPUHIUIHAAIbHbIE
OIIMOKM B BBIMOJIHEHUU MPEIyCMOTPEHHBIX IporpaMMmoi 3anaHuil. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIBHOY» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTh O0yUeHHE WU
NPUCTYNUTh K MPO(ECCHOHATBLHONW AESITEIbHOCTU MO0 OKOHYAHHWU By3a 0€3 JIOMOJHUTEIbHBIX
3aHATUH 110 COOTBETCTBYIOLIEH JUCLUIIIIMHE.

ChopmupoBaHHOCTh KaXk/10H KOMIIETEHIIUHU (WM €€ YacTH) B paMKaX OCBOEHUS JTaHHOM
JUCLUIUIMHBI OLIEHUBAETCSA B Tpollecce MPOBEIACHUS 3adeTa B (opMe OLEHKU «3auyTeHO» WU
«HesaureHOo».



OneHka  «3a4TEHO» BBHICTABJISIETCS  CTYAEHTY,  KOTOPbIi  MPOYHO  YCBOWII
MpPEeAYyCMOTPEHHBIM MPOTrpaMMHBIM MaTepuan; MpPaBUIbHO, apIYMEHTUPOBAHO OTBETUJI Ha BCE
BONPOCHI, C TMPUBEICHUEM IMPUMEPOB; IOKa3al TIyOOKHWE CHCTEeMaTU3MpPOBaHHBIC 3HAHUS,
BJIaJICET NIPUEMAMM PACCYKJIEHUS U COINOCTABIIAET MAaTepHall U3 Pa3HbIX HUCTOUYHUKOB: TEOPHIO
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
IIPEJICTaBICHUSI 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 BBINOJIHWI W/WIM HE 3alIUTUI Ja0opaTopHble pabOThI, MPETyCMOTPEHHBIE
rpagukoM B JTaHHOM CEMECTpe, U He BjaJieeT MPUOOpETaeMbIMU B MPOLECCE MPAKTHUYECKHX
3aHATUI HaBbIKaMU peLICHUS PU3NYECKUX 3a/1ad 110 TEMAM TEKYIIEro CEMeCTpa.

3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCHUIIJIMHE

Ne Kontponupyemsie paszienbl 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 | Beexenue OIlK-1 SK3aMCH
IK-1
1.2 | KuHemaTuka nocTynaTeabHOro OIIK-1 OK3aMeH
W BPAIATEIbHOTO ABUKEHHUS T1K-1
1.3 | JluHamuKa MoCTynaTeabHOro u OIIK-1 OK3aMeH
BpAILIATEJIBHOTO JBUKECHUS T1K-1
1.4 | 3aKOHBI COXpaHEHHUS OIIK-1 OK3aMeH
IK-1
1.5 | OcHOBBI crienuanbHON TEOPUU OIIK-1 DK3aMeH
OTHOCHUTEJIBHOCTH [K-1
1.6 | Mexanuueckue KoJIeOaHHs OIlK-1 DK3aMeH
IK-1
2 OcHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOJITMHAMUKHU
2.1 | OcHOBBI MOJIEKYJIAPHON (PU3UKU OIIK-1 OK3aMeH
IK-1
2.2 | OCHOBBI TEPMOAMHAMHUKHI OIIK-1 OK3aMeH
IK-1
3 DNEeKTpUYECTBO
3.1 | DnekrpocraTuka OIIK-1 DK3aMeH
IK-1
3.2 | I[IpoBOJHUKH U JUAIEKTPUKHU B OIIK-1 OK3aMeH
AJIEKTPUYECKOM TOJIE IK-1
3.3 | ITocTOSHHBIN AJIEKTPUUYECKHI OIIK-1 OK3aMeH
TOK [K-1
4 DJeKTpOMarHeTu3M
4.1 | MarnuTHOe 10JIE B BaKyyMe OIlK-1 DK3amMeH
IK-1




4.2 | MarHuTHOe 10JI€ B BEII[ECTBE OIIK-1 OK3aMeH
IK-1
4.3 | DneKTpOMarHuTHas MHIYKIUS OIIK-1 OK3aMeH
IK-1
4.4 | DAeKTpOMarHUTHBIE KOJICOaHUs OIIK-1 OK3aMeH
IK-1
&) Bosnbl u ontuka
5.1 | Boxnsl OIIK-1 3auer
IK-1
5.2 | Ontuka OIIK-1 3auer
IK-1
6 KBanToBas ¢uzuka
6.1 | KBanToBas ontuka OIIK-1 3auer
IK-1
6.2 | KBanToBas MexaHHKa OIIK-1 3ayer
IK-1
7 ATOMHas U siiepHast PU3HKa
7.1 | ®usuka aroma OIlK-1 3auer
IK-1
7.2 | DneMeHTH! (U3NKH TBEPIOTO OIlK-1 3auer
Tena I1K-1
7.3 | Snepnas ¢pusuka OIIK-1 3auer
IK-1

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA 1 UHBIE MATEPHUAJIBI

4.1. Ilpome:kyTouHas arrectauus B popme 3x3amena (1 cemectp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIICTCHIIUH Coaepxanue KOMIeTeH M
OIIK-1 Crnioco0eH yuyuThIBaTh COBPEMEHHBIE TEHACHIIUN Pa3BUTHUS TEXHUKU U

TEXHOJIOTHH B 00JaCTH TEXHOC(HEPHOU O€30MaCHOCTH, U3MEPUTEIILHON U
BBIYHUCIUTENbHON TEXHUKH, HTHPOPMAIIMOHHBIX TEXHOJIOTUN IIPU PEILICHUU
TUIOBBIX 33124 B 00J1aCTH NPOPECCHOHATBHON esTeTbHOCTH, CBA3aHHOM C
3alMTON OKpY XKarollei cpenbl U obecriedeHreM 6€30acCHOCTH YeIoBeKa

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 IUCHHUILIHHE

1. Marepuansnas touka. Cuctema ortcuera. Ilyts. Ilepememenne. CxopocTh u
YCKOpEHHE MaTepUalIbHONU TOYKH, UX IIPOCKIUU HA KOOPIAUHATHBIE OCH.

2. Bpamenmne matepuanbHOW TOYKH BOKPYT HETOABIKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBs3p MEXIy YDIOBBIMM M JUHEMHBIMHM ~ KHHEMAaTUY€CKUMU
XapaKTEePUCTUKAMHU.

3. I'panunsl NpUMEHMMOCTH HBIOTOHOBCKOM MexaHukH. IlepBbiif 3akoH HpioTOHA.
Cwia, macca u mMmiyiasc. BTopoil 3akoH HbrOTOHa Kak ypaBHEHHE NBWKEHHs. TpeTHUl 3aKOH
Herorona.

4. 3akoH BcemMupHoro TsaroreHus. Cuia TsDKeCTH W Bec Tena. Ymnpyrue cuibl. Cuibl
TpPEHUs.

5. KoncepBatuBHble U JuccunatuBHble cuibl. [loTeHnuanbHas »Heprus. Bumbl
NOTeHIMaNbHOW dHepruu. [lonHas MmexaHu4yeckast SHEprusl.

6. BHyTpeHHHWe W BHEIIHWE CHIIBL. 3aMKHYTas CHCTEMa. 3aKOH COXPaHEHHS ITOJHOM
MeXaHN4eCKON AHEpruH. CBsI3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMU IIPOCTPAHCTBA U BPEMEHHU.



3aKoH COXpaHEHUS UMITYJIbCA.
MoMEHT cuJibl, MOMEHT UMITYJIbCA. 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA.
OCHOBHOM 3aKOH TMHAMHUKHU BPAILlaTeIbHOTO JIBUKECHHUS.

10. MomenT uHepiuy, ero cBoiictBa. Teopema IllTeliHepa.

11. IMpuamun otHocutenbHoCcTH [ammnes. IlpeoOpazoBanue Iammnes. Kiaccuueckas
Teopema CIOXKEeHUs! ckopocTei. THBapuaHTHOCTH 3ak0OHOB Hbl0TOHA B MHEPIIMATBHBIX CUCTEMAX
oTcyera.

12. Tlocrynatsl OunmreiiHa. [IpeoOpasoBanust Jlopenna. OTHOCHTENBHOCTD TMOHATHS
OHOBpEeMEHHOCTH. OTHOCHUTENBHOCTh [UIMH W NPOMEXKYTKOB BpeMeHH. MHTepBanm Mexay
COOBITUSIMH.

13. PensaTuBUCTCKUN 3aKOH MpeoOpa3oBaHUS CKOPOCTU. PeNSITUBUCTCKUN HMITYJIbC.
PensituBuCTCKOE ypaBHEHUE AMHAMUKU. PENSTUBUCTCKUE BBIPAXKEHUS MJII KUHETUYECKOM U
MOJIHOM SHEpruu. B3auMocCBsA3b Macchl U IHEPTHH.

14. TlonsTue O HeWHepUUANbHBIX cucTemMax otcyera. Cunel uHepuuu. [lpuHUUI
SKBUBAJICHTHOCTH DUHILTEHHA.

15. quddepernmnansHoe ypaBHEHHE CBOOOTHBIX TapMOHHUYECKUX KOJEOAHWH U €ero
peleHue.

16. YpaBHeHHMe 3aryxaromux KoJieOaHW W ero pemieHue. [lapamMeTpbl 3aTyXaromux
KOJIeOaHUH.

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

18. Craructuueckuit u TEPMOJIMHAMUYECKUN METOBI HCCIIeIOBaHMUS.
TepMmoauHaMHuUYeCKHe TapaMeTpbl. PABHOBECHBIE COCTOSHUSI M TPOIECCHI, HX M300paKeHUE Ha
TEPMOIMHAMUYECKUX JIMarpaMMax COCTOSHUSI.

19. UneanpHblid Ta3. [laBieHne wupeanbHOro ra3a. BBIBOA OCHOBHOTO YpaBHEHHS
MoJeKyasipHO-KuHeTHnueckoit reopun (MKT) uneanbHoro rasa.

20. Cpenusis KHHETHYECKAash DHEPIHs MOJIGKYJl HACAIBHOTO ra3a. MOJIeKyIsIpHO-
KMHETUYECKOE TOJKOBaHHE aOCONIOTHON TemmepaTypbl. Yucio cremeHeld cBOOOABI MOJEKYJIbI.
3aKoH PaBHOMEPHOTO pacHpeieNICHUs] SHEPTUH 110 CTENIEHSIM CBOOOIBI MOJIEKYJI.

21. OcHOBHOE ypaBHEHHE COCTOSHHUSI HaeanbHOro rasza (ypaBHeHue Kuameiipona-
Menneneesa). M3omporiecchl.

22. 3axkoH MakcBenna Ui pacrpeneneHuss MOJIeKya UAealbHOTO ra3a Mo CKOPOCTAM U
SHEPTrUsiM. XapaKTepHbIE CKOPOCTH JABUKECHUS MOJIEKYJI UI€aTbHOTO Ta3a.

23. Ilpunnun neranbHOTO paBHOBecus. bapomerpuueckas dopmyna. 3akoH bonbiMana
JUTSL pacTipeIeNICHHs YaCTUIl BO BHEIITHEM MTOTEHITUATIBLHOM II0JI€.

24. Pabota mpu H3MEHEHHMH O0beMa, KOIUYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIHs
uaeanpHOrO rasza. [lepBoe Havyaio TEPMOAMHAMUKH, €0 MMPUMEHEHUE K u3ompolieccam. Bropoe
Hayajio TEPMOJMHAMHUKHU.

© N

Tunossble 321a4M M0 TUCHUILIMHE
1. JIBIKeHHe MaTepuabHOi TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpeenuTh KOOPAMHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTH V TOUKH paBHA HYIIIO.
Oteer: 80 m.
2. JIBr>KeHHEe MaTepuanbHON TOYKH 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B=-0,05
M/c?. OnpenenuTh YCKOPEeHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTH V TOYKH PaBHA HYIIIO.
OtBer: -0,10 m/c2.
3. JluHeliHAsT CKOPOCTh Vi TOYEK HA OKPYKHOCTH BpaIIaoMIerocs TUCKa paBHa 3 M/cC.
Touku, pacrnonoxxeHHsle Ha AR=10 cM Onmke K OCH, UMEIOT JIMHEHHYI0 CKOpPOCTh V2=2 M/C.
OrnpenenuTtsd yriioByt0 CKOpOCTh Bpatmienus aucka. Orser: 10 paa/c.
4. JIuCK BpamiaeTcsi COracHo ypaBHeHmio ¢ =A+Bt+Ct rne A=1pan, B=-2pan/c,
C = 0,5 pan/c®. HaiiTu yrioBoe yckopeHHe B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 pan/c.



5. JIuck BpalaeTcss CoriaacHo ypaBHeHHI0 ¢ = A+Bt+Ct3, rme A =1pax, B =12 pan/c,
C = -1 pa/c®. B xakoif MOMEHT BpeMEeHH YTIIOBas CKOPOCTh JUCKa OyaeT paBHa Hyio? OTBeT:
2c.

6. HaiiTu MOMEHT MHEpLIMY NTOJIOTO IMIMHAPA MAacCOM 2 KI' U PailyCoOM 5 CM OTHOCUTEIIBHO
ero ocu cummerpun. Otser: 0,005 kr-m?.

7. Haiitu MomeHT mHepuuu mapa maccoil 5 kr u paauycom 10 cM OTHOCHUTEIBHO OCH,
npoxojdeii uepes ero uentp mMacc. Orser: 0,02 Kr-m?,

8. Haiitu moment unepuuu aucka maccou 0,5 kr m paauycom 20 cM OTHOCHTEIIBHO OCH
IEPIEHMKYIIAPHON K IIOCKOCTH JAUCKa U Ipoxoasmieii uepes ero uentp. Orser: 0,01 kr-m?,

9. HaiiTu MOMEHT mHepuuu CTep)kKHS Maccod 5 Kr M AJuHOM 1,2 M OTHOCHUTENBHO OCHU
HEPIEHANKYJIAPHOM K CTEPKHIO U IPOXOAAIIEH Yepes ero cepeauny. Orser: 0,6 Kr-m2,

10. HaiitTu MOMEHT HHEpUMH CIUIONIHOTO UWJIMHApPAa Maccod 2 KI' U PpaguycoM 5 cMm
OTHOCHUTENBHO ero ocu cuMmmeTpun. Otser: 0,025 Kkr-m?2.

11. Haiitu MomeHT mHepuuu crepkHs maccod 1,5 Kr m JMHOM 1 M OTHOCHUTENBHO OCHU
HEPIEHANKYJIAPHOM K CTEPKHIO U TPOXOasIIel yepes ero konen. Orser: 0,5 Kr-m?,

12. BepeBka paspbiBaeTCsl NMpU TOJBEIIMBAHMM K Hel Tema maccoid 36 kr. Temo kakoid
HanGoJIBIIEH MACCHI MOYKHO TIOJHMMATh HA 9TOH BepeBKe ¢ yckopernueM 2 M/c?? Otser: 30 Kr.
13. Teno cockanb3bIBaET MO INIAJKON MOBEPXHOCTH, cocTaBisomel yron 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OTBer: 5 M/c?,

14. C xaxkoii MUHMMAaJIbHOM FOPU30HTAJIBHON CHIJION HY)KHO MPUKUMATh TEJIO MACCOM 2 KI K
BEPTUKAIBHON CTeHe, 4yToObl oHO He ynano? KospduimeHT TpeHHs MeXOy MOBEPXHOCTHIO
cteHsl U TesoM pasel 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BeicoTbl 19 M 3a 2 c¢. Haiitu cuiny conpoTuBiIeHUs: BO31yXa,
cuuras ee nocrossauoi. Oter: 0,25 H.
16. MaxoBuk B BHJe LWIMHApAa Maccod 5 kr u paguycom 20 cM 3a 4 ¢ OT Hayana

PaBHOYCKOPEHHOT'O BpaIleHus JOCTUT 9acToThl 10 00/c. HaliTh MOMEHT chJl, IEHCTBYIOIINX HA
maxoBuk. OtBet: 1,57 H-m.

17. Tonkuil ogHOpOHBIN cTepkeHb JuMHON 50 cM u maccoit 400 T Bpamaercs ¢ yrioBbIM
yckopeHueM 3 pan/c? Okolno ocH, HpoXoismeidl MepHeHIUKYNSAPHO CTEPKHIO Yepe3 ero
cepenuny. Onpeaenuts Bpamatomuii MoMeHT. OTBet: 25 MH M.

18. [Tyns netut co ckopocteto 800 M/c, Bpalasich OKOJIO MPOAOJILHOM ocu ¢ yactoToi 3000
00/c. TlpuHMMas Tyimo 3a IIMHIPHUK JAAMETPOM 8 MM, ONPECIHTh KaKyrO OO KUHETHICCKOM
SHEPrHU TeJla COCTaBIISIeT KUHeTnuecKas sHeprus BpameHus. Orser: 0,44 %.

19. [Ton neiicTBHEM MOCTOSIHHOM CHUJIBI BaroHETKa Npuodpena ckopocTh 2 m/c. OnpenenuThb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OTBet: 800 [Ix.
20. Manenbkuii mapuk Maccoid 100 r ABMXKETCS B TOPU30HTAJIBHOM IUIOCKOCTH HA HUTHU

mmHoit 40 cm. Kakyro pabGoTy HYXKHO COBEPUINTH, YTOOBI YBETUYHUTH YIIOBYIO CKOPOCTH
mapuka ¢ 20 pan/c no 25 pan/c? Orer: 18 k.

21. OrnpenemiTth JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOT0 IMIMHIIPA, CKATUBIIIErOCsl 0€3 CKOMBKEHHS C
HAaKJIOHHOM IIJIOCKOCTH C BBICOTEI 1,6 M. OTBeT: 4 M/cC.
22. OnHOpPOMHBIM UUIAMHAP KaTUTCS 0€3 TPOCKaNIb3bIBaHHS IO TOPU30HTAIBHOM

MOBEPXHOCTU CO CKOPOCThIO 2 M/c. Ha Kakyto BBICOTY OH CMOXET IMOJHATHCA MO HAKJIOHHOMN
miockoctu? OtBet: 0,3 M.

23. Cuapsin maccel 50 Kr, JETSIIMH TOPU3OHTAIBHO cO ckopocThio 800 m/c, momagaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaliTu ckopocTh 1uart¢opmbl mocie MomnagaHus
cHapsza, ecnu ee macca 16 T. OTBet: 2,5 m/c.

24. [To ropu3oHTaIBHBIM peibcaM cO CKOpOCcThio 20 kM/4 BHXkeTcs miaTdgopma maccsl 200
kr. Ha Hee BepTHKaNbHO MajaeT KaMeHb Macchl 50 Kr u ABMXeTcs BMecTe ¢ Tuiargopmoit. C
KaKOl CKOPOCTBIO IOCIIe 3TOro JABMKeTcs miardopma? OrBer: 16 km/4.

25. [Tnardpopma B Buze aucka maccoil 4 Kr u paauycoM 12 cMm Bpamiaercs 1Mo HWHEPIHH
BOKPYI' BEPTUKAJIBHOW OCH. BO CKONBKO pa3 yMEHBIIMTCS 4acTOTa BpAlllEHUs, €CIM Ha Hee
MOJIOKUTH KOJIBIIO Maccol 1 kr u pagumycom 10 cm? OTet: 1,35.



26. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AcC0S(wt+@o), roe A=3 cMm,
a ® = 2 ¢, Haiitu MakcuMasbHYyI0 CKOPOCTh ToukH. OTBeT: 6 cM/c.

217. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AcCOS(wt+@o), roe A=5 cwm,
a ® = 2 ¢!, Haiftu makcumanbHoe yckopenue Touku. OtBer: 20 em/c2.
28. Haiitu mnepwon kosiebaHui (GU3MYECKOTO MASATHHKA, MPEACTABISAIOMIET0 COO0OM

OJIHOPOJHBIN CTepkeHb JnuHOW 60 cM, BpallalIuics BOKPYI TOPU3OHTAJIbHOW OCH,
MIPOXOJISIICH uepe3 oJuH U3 ero kKoHioB. OTBet: 1,26 c.

29.  Haiitm mnepuony KonebaHuil (U3UUECKOTO MAATHUKA, IPEACTABISIONIETO COOOM
OIHOPOJHBIN TUCK panuycoM 30 cM, BpalllatoIIUiCs BOKPYT TOPU30OHTAIBHOM OCH, MIPOXOAIIECH
yepe3 kpaii aucka. Orser: 1,33 c.

30. baion BMectumocThio 20 J1 COAEPKUT yIVIEKUCIbIM ra3 Maccod 500 r moja AaBiIeHUEM
1,3 MIla. Onpenenuts Temnepatypy raza. Orser: 275 K.

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

32. baninon BMecTUMOCTBIO 12 1T COEPKUT yriaeKuciblil ra3. JlaBnenue rasza pasuo 1 Mlla,
temriepatypa 300 K. Onpenenuts maccy rasza B 6ayuione. OrBer: 212 1.

33. B 6amnone BMecTuMOCThIO 25 1 HaxomauTcs Bogopon mnpu temmeparype 290 K. Ilocrie

TOr0 KaK 4YacThb BOJOpOJAa HM3pacxoj0BajlM, JaBieHue B OawioHe noHuswiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxo0BaHHOrO Bojgopoaa. Orser: 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 xommuecTBO TemoThl moTpedyercs, 4ro0bl HarpeTh 1 Monb a3zora Ha 300 K mpu
nocTossHHOM o0beme? OTBeT: 6,23 K/[:k.

36. Ha ckonbko wu3MeHunachb BHYTPEHHSISI SHEPrusi BOJASHOIO Mapa, €cld IpU  €ro
M300apUYECKOM CXKATHH BHEUTHUE CUITBI coBepunuid padoTy paBHyro 10 k/[x? OrBer: 30 k/l:k.
37. [Tpu xaKoM aBIE€HUH NPOUCXOANUIIO U300apHOE pPaCIIMPEHUE a30Ta, €CIIM Ha YBEJIINUCHHUE
ero oorema Ha 12 11 6b110 3aTpadueHo KoindecTBo TeroTsl paBHoe 21 k/Ix? OrBet: 500 kIla.
38. Kakoe xonu4ecTBO TEIIOTH ObLIO 3aTpaueHO Ha HarpeB Ieiius MPU MOCTOSHHOM 00beMe
V=20 1, ecnu ero gasienue Bozpociuo Ha 400 k[1a? OrBer: 12 k/:xk.

39. Kakoe xonmndecTBO TeIIoThl MoTpedyeTcs, 4ToObl HarpeTh 8§ Mok Bojgopoaa Ha 100 K
npu noctossHHOM naBieHuun? Orser: 23,3 k/x.

40. Ilpu u3oxopHoMm HarpeBe | Momsl renus Temmeparypa yBenuuuBaeTca B 3 paza. Haiftu
npuparienue surporuu. Orser: 13,7 JIax/K.

Kon Pe3yibTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIUH Copep:xkaHue KOMIeTeHIUI
[K-1 Crioco6eH OCyHIeCTBISITH HAyYHO-UCCIIEIOBATEIBCKYIO0 padoTy B 00J1aCTH
TexHOC(hepHO 6e30MmacHOCTH

Tunosble TeopeTHYECKUE BOMPOCHI K IK3aMeHY 10 IHCHUILINHE

1. Beluncrnenue MPONACHHOTO MYyTH MPU HEPABHOMEPHOM ABMKCHUU MaTepHAIbHON
TOUKH.

2. llentp w™macc. VYpaBHeHUE [BIDKEHHS IeHTpa Macc. CucreMa IIeHTpa Macc.
PeaxTBHOE nBMKEHHE.

3. KpuBonmneiiHOe NBUKEHHE MAaTEPHATBLHOW TOUKH. TaHTeHIIMATbHOE W HOPMAIbHOE
YCKOPEHHUE.

4. BbIBOJ MOMEHTOB MHEPIIUU CTEPKHS, IHIUHAPA, IIapa.

5. PabGota cunbl u MmomHOCTE. KHHETHUECKAS! SHEPTHS MTOCTYNATEIBHOTO JBHUKCHUSI.

6. Kunernueckas »Heprusi Tena, BPANIAIOMIETOCS BOKPYT HEMOABMKHOW OCH.
Kunernueckas sHeprusi Npy MIOCKOM JIBUKEHUU.

7. Csobonnbie ocu. ['mpockor. I[Ipeneccus rupockona.



8. [IlpyxuHHBIN, GU3MYIECKUN U MATEMAaTHIECKUI MasSTHUKH. DHEPTHS TApMOHUYIECKOTO
OCLUJIIATOPA.

9. CnoxeHue OJMHAKOBO HAIIPABJICHHBIX U B3aUMHO MEPHEHAUKYISPHBIX KOJICOaHHH.

10. DxcnepuMeHTaNbHOE MOATBEPKICHUE pacipenencnuss Makcpemia: onbITel LllTepHa
u Jlammepra.

11. CpenHee 4YuCIO CTOJNKHOBEHWH, CpeNHSAS JUIMHA CBOOOJHOTO TmpoOera U
3¢ PeKTUBHBIN AUAMETP MOJICKYJI.

12. Anmabarusiii mpouece, ypaBHeHue [lyaccona.

13. TemnmoemKoCTh HIEAJLHOTO Ta3a TMpU M30MOpoleccax. YpaBHeHHE Maiiepa.
Kiaccuueckast MonekylsipHO-KMHETUYECKasi TEOpUs TEIUIOEMKOCTH HACAJIbHOIO raza MU ee
OTPaHUYEHHOCTb.

14. Kpyrosoii nporecc (1uki). TeruioBble ABUTaTenyd W xosoawibHbie MamuHbl. KITJ]
ujeabHOM TeroBoil mamuHuel. [{ukn Kapho.

15. DHTponus uaeaNbHOTO Ta3a MpH 0OpaTUMBIX M HEOOPAaTHUMBIX Ipoleccax. Teopema
Hepucra. Cratuctuyeckoe TOJIKOBaHUE SHTPONHMH. TepMoaHAMHUKA HEOOPATUMBIX MPOLIECCOB.

4.2. Ilpome:kyTouHas aTrTecTanus B popme 3x3ameHa (2 cemecTp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl
KOMIIETEHIIMH Conep:kanue KoMINeTeHIUM
OIIK-1 Crnioco0eH yuuThIBaTh COBPEMEHHBIE TEHACHIIUN Pa3BUTHUS TEXHUKU U

TEXHOJIOTHH B 0051acTH TexHOC(hepHO 6€30MacHOCTH, U3MEPUTEIBLHOMN U
BBIYUCIIUTENILHONW TEXHUKH, NH(OPMAIIMOHHBIX TEXHOJIOTHIA IPU PELICHUN
TUTIOBBIX 33/1a4 B 00J1acTH MPO(HECCUOHATLHOM JESTeIbHOCTH, CBA3aHHOM C
3alMTON OKpYXKarollei cpenbl U obecriedyeHreM 0€30acCHOCTH YeIoBeKa

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. Dnexrpuueckuil 3apsi U €ro cBOicTBa. 3aKOH coxpaHeHHs 3apsiaa. BzaumonencTeue
3apsn0B. 3akoH Kyiona.

2. DIEeKTPOCTaTUYECKOE TI0J€, BEKTOp HAMPSOKEHHOCTH. [IpUHIMIT Cyneprno3uinuu
AIIEKTPUUECKUX TOJIEH U €r0 NPUMEHEHHUE JJI PacdeTa MoJisd, CO3JaHHOIO CUCTEMOM 3aps0B.

3. Tlorox BekTOpa HANMpPSHKEHHOCTH JJeKTpuueckoro mois. Teopema [aycca s
AIIEKTPUYECKOTO T0JISI B BAKyyME.

4. TeopeMa 0 HUPKYJISALUU BEKTOpa HANPSXKEHHOCTHU AeKTpudeckoro nois. [loreniuan
T0JIs1 TOYEYHOT'O 3apsija.

5. Cpoboxnble U CBs3aHHbIE 3apsibl. Bektop anexTpuueckoro cmerieHus. Teopema
["aycca nist 2IEKTPUUYECKOTO MOJIS B JUDIIEKTPHKE.

6. /JluonexkTpuku, TOMSIpU3ANMs  JAUIEKTPUKOB.  BEKTOp  MONSAPH30BaHHOCTH.
ONEKTpUUYECKOE II0JI€ BHYTPH JIUAIEKTPUKOB. JlMAJIeKTpuyeckass BOCIPUUMYHMBOCTD U
MIPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsga B IPOBOJHMKE.  DJEKTpOCTAaTHUECKass  MHAYKLUS.
DneKTpuyeckas eMKOCTh YEIUHEHHOTO ITPOBOIHUKA, 2-X MIPOBOJHHUKOB.

8. Dnexrtpoasmkymas cuia. 3akoH OMa ¥ CONPOTHBICHHE NMPOBOIHUKOB. 3akoH OMa B
MHTETpanbHO U muddepernmansHoi popmax. 3akon OMa A1 HEOAHOPOAHOTO y4YacTKa LETH.

9. MomHocts Toka. 3akoH J[[xoynsa-JleHma B wHTerpanbHON U AuQQepeHInarIbHONn
dbopmax.

10. Bexrop MarHUTHOM MHAYKIMH. MarHUTHOE 110JIe pAaBHOMEPHO JBMXKYIIErOCs 3apsa.
3akoH buo-Casapa-Jlannaca.

11. BsaumoneiicTBHe IPOBOAHUKOB C TOKOM. 3aKOH AmIepa.

12. Teopema 0 HUPKYISAINU BEKTOpA HHIYKIIMA MarHUTHOTO TOJIS. 3aKOH MOJTHOTO TOKA.

13. Tlorok Bekropa MarHMUTHOW MHAYKIMH. Teopema ['aycca myisi BeKTOpa HHAYKIUH



MarHuTHOTO 1nosis. KoHTyp ¢ TOKOM B OZHOPOAHOM M HEOJHOPOJHOM MarHUTHOM IOJI€.

14. SIBnenue JIEKTPOMAarHUTHON UHIYKIHUU. OnbIThI Dapanes. 3aKoH
3JIEKTpOMarHuTHOM uHAYKuuu. [IpaBuiio Jlenma. DnexkrpoaBrkymas cuia MHAyKIUU. [TomHbrit
MarHuTHbIN NOTOK. Toku Dyxko.

15. SBnenne camomuaykiuu. MaaykruBHOCTh. DJIC camouHmykuuu. VHIYKTUBHOCTH
COJIEHOU 1.

16. Bzaumuas unayknus. B3auMHas WHAYKTUBHOCTb. ODHEPrusi KOHTypa C TOKOM.
[ImoTHOCTB 3HEpPrUN.

17. HamarauuenHocts. Toku HamMarHuyuBaHus. BekTop HampsHpKEeHHOCTH MarHUTHOTO
noJist. Teopema o HUPKYIJISILUN BEKTOPa HAMPSKEHHOCTH MAarHUTHOTO TIOJIA.

18. VYpaBuenue MakcBemia i 3JIEKTPOMArHUTHOTO TOJE B MHTErPajbHOM 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 paccTosiHMe MEXIy IBYMs TOYEUHBIMHU 3JIEKTPUYECKMMHU 3apsilaMH, €CJId U3BECTHO,
YTO IPU YMEHBLICHUM 3TOr0 paccTosiHUs Ha 50 cM cuja B3aUMOJCHCTBUS yBEJINYMBAETCS B 2
paza. OTBet: 1,7 m.
2. Ha merammueckoit chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 wKn. Onpenenutsb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTo MMoJisi Ha pacctostHuu I = 10 cM OT meHTpa cdepsbl.
Ortger: 0.
3. Ha wmerammmueckoit chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HaIPSKEHHOCTH £ 3JIEKTPOCTaTHUECKOro MoJisi Ha moBepxHOcTH cheprl. OTBeT: 800 B/M.
4. Ha wmerammueckoi chepe pamguycom 15 cm mHaxomurtes 3apsn Q = 2 uKi. Onpenenutsb
HaIpPSKEHHOCTh E AJIEKTPOCTATUYECKOTO IMOJs Ha paccTossHUU I = 20 ¢cM OT 1eHTpa chepsl.
OtBet: 450 B/m.
5. Merammyecknii map pagumycom 5 cMm Hecet 3apan Q = 10 aKi. Onpenenuts nmoTeHman @
AIIEKTPOCTATUYECKOTO OISl Ha moBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIEHTPUYECKUE METaIINUecKue 3apskeHHble chepsl paguycamu R1 =6 cm u Rz = 10
cM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKn u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E oS
B TOYKE, OTCTOSIIEH OT LieHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBer: 0.
7. DneKTpuyeckoe IoJieé CO3[aHO JABYMS OECKOHEYHBIMH MapauleibHBIMHM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO paclpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpsbkeHHocTh E mons mexay minactunamu. OrTBer: 0.
8. DnexkTpuyeckoe Io0Jie CO3[aHO JABYMS OECKOHEUHBIMH MapauIeibHBIMM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO paclpeleieHHblii no miomanu 3apsaa [ =1 aKn/m2 Onpegenuts
HanpspkeHHOCTh E nons BHe mactud. OTBer: 113 B/Mm.
9. TloTeHIuasn >TEKTPHUECKOTO TOMs, CO3AAaBAEMOT0 CHCTEMOI 3apsa0B, UMeeT BUI ¢ = a(X?-
y?), rae a=1B/M? HaiiTu MOIyTh HANMPSKEHHOCTH »>JIEKTPHYECKOTO MO B TOUKE C
koopauHaTamu X = 1 m, y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKpYyIIIUTh C TOYHOCTBIO 10
nByx mudp mocine 3amsroil. [OTBet: 2,24 B/m.
10. /Ia Toueunsix 3apsina +7,5 HKi u —14,7 K pacronoxxeHsl Ha paccTosHUM 5 cMm. Haiti
HANPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEpBOTO
u 4 cM oT BTOporo 3apsaa. Oreer: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh DJIEKTPUUYECKOrO TMOJs B TOYKE, PACIOJIOKEHHON BAOJIb
npsamoit, coenuustomeit 3apanpl +10 HKn u +8 HKn u Haxonsmeiics Ha paccrogauu 12 cm ot
nepBoro u 8 cM oT BTOpOro 3apsiaa. Paccrosnue mexay 3apaaamu 20 cm. Orset: 5000 B/m.



12. B BepmunHax KBajapaTa cO CTOPOHOHM 5 cM HaXOAATCS OJUHAKOBBIE TOJIOKUTEIbHbBIE 3apPsi/Ibl
2 uKn. OnpenenuTs HaPSHKEHHOCTD AIEKTPHUECKOTo MOJIs B IeHTpe KBaapaTa. Oreer: 0.

13. Paccrosnuue | mexxay 3apsgamu Q=+2 uKi gumosns paBao 10 cM. Haiitu moteHIuan ¢ mos
CO3JIaHHOT'O JMIIONIEM B TOUKE, yAaJlleHHOH Ha =10 cM Kak OT epBOT0, TaK ¥ OT BTOPOTO 3apsja.
Ortgert: 0.

14. lunons ¢ 3IEKTpUYECKMM MOMEHTOM p =75 nKim'mM cBOOOJHO ycTaHaBIUBaeTcs B
OJIHOPOJHOM DJJIGKTPUYECKOM TToJie HampsbkeHHocThio E = 80 kB/M. Bpramcnuts paborty A,
HEOOXOAMMYIO JJISI TOTO, YTOOBI IOBEPHYTH AUIMOJB Ha yroua a = 90°. OrBeT: 6 MK/[:kK.

15. Ompenenutb, HpU KaKOW HANPSHKEHHOCTH E CpeqHero MaKpOCKOMHYECKOro TMojs B
JMIEKTPHKE (6=3) MONIAPU30BAHHOCTD P JNOCTHTHET 3HaueHus, paBHoro 200 MxKi/m?. OTBert:
11,3 MB/m.

16. Haiitu paanyc BHemHeH o0kmaaku R2 Bo3aymHoro chepruyeckoro KOHAeHcaTopa EMKOCThIO
C =4 n¢, ecnu paguyc BHyTpeHHEH 00knanaku Ry = 2 cm. OTBeT: 4,5 cM.

17. Haiitu pagmyc Ri1 BHyTpeHHell o0Oknanku c(hepruueckoro KOHAEHCATOpAa EMKOCTBHIO
C = 3,3 n, ecnu paauyc BHenHed R = 3 ¢m, ausnekTpuk — napadud (¢ = 2)? Oret: 1 cMm.

18. OmpenenuTh 3IEKTPOEMKOCTh UWIMHIPUYECKOTO BO3AYIIHOTO KOHJAEHCATopa AJIUHON
| =10 cm, ¢ pamuycamu o6kimanok Rt =1 cm u R2 = 2 cm. OtBer: 8 n®.

19. Tpu onMHAKOBBIX KOHJIECHCATOpPAa COEIMHEHBI IMOCTeNOBaTeIbHO. EMKOCTH Takoil OaTapew
C =100 n¢. OmpenenuTh €MKOCTh OaTaper KOHJIEHCATOPOB, IMOCIE TOTO, KaK OJMH W3 HUX
3anonaHwin napadunom (e = 2). OrBer: 120 nd.

20. ITnockuit Bo3mymHBIA KOHAEHcATop AnnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimanoB U =300 B. Ilocie oTkiIOYeHHS OT HMCTOYHMKA TOKAa PACCTOSHUE MEXKIY
o0KJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpeaenuts paboTy A BHEIIHUX CHII MO
paszaBmxeHuto ooknanok. Oreer: 0,2 m/I:xk.

21. Cuna Toka B IPOBOJHHKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY H(O) =kt , rne k=0,5 Alc.
Haiitu 3apsa Q, mpoTekaromuii yepe3 IONEpeyHOe CeuyeHUuEe MPOBOAHMKA 3a Bpems 7=1c.
OTtBer: 0,25 K.

22. AxkymynsaTop ¢ BHyTpeHHUM conpotusieHreM 0,080M npu Toke 4A oTAaeT BO BHEUIHIOK
nenb 8BT. Kakyto MOLTHOCTB OT/IaCT OH BO BHELIHIOKO 1iemb Ipu Toke 6A? OtBet: 11 BT.

23. K uctouynuky Toka ¢ 9JIC [1=1,5 B npucoeannmnu katyuky ¢ conporusieaueM R=0,1 Om.
AmnepMmeTp mokasai cuiy Toka, paBHyto 11=0,5 A. Korzma k MCTOYHHMKY TOKa MPUCOEAMHUIN
MIOCJIEIOBATENBHO €llle OJMH UCTOYHUK TOKa ¢ Takoil sxe DJ[C, To cuia Toka | B TOM e KaTyIke
okazanach paBHoM 0,4 A. OnpenenuTs BHYTPEHHEE CONPOTHBIICHHUE NEPBOTO UCTOYHHMKA TOKA.
Otger: 2,9 Om.

24. Tlpu cune Toka 11=3 A Bo BHeIIHEH 1leny akKyMyJISTOpa BblaeseTcs MolHocTh P1=18 Br,
npu cunie Toka I2=1A - cootBercTBeHHO P>=10BT. OnpenenuTs BHyTpEeHHEE COMPOTUBICHUE I
Oarapeun. OrBer: 20 Om.

25. [InoTHOCTH TOKAa B MEIHOM NPOBOMHHKE paBHa 2 A/mMm‘. Haiftm HampsykKeHHOCTh
ANEKTPUYECKOTO TOJISI B MPOBOJHHUKE. YAenbHOE conmpoTuBieHne Menu 17 HOm M. OtBert:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO UIMHHOMY TPOBOAHHMKY Teder Tok 50 A. Omnpenenuts
MarHUTHYI0 MHAYKLHIO B TOYKE, YJAJI€HHOM Ha paccTosiHue 5 cM oT npoBojHuka. OTBer:
200 mxTa.

27. YeMy paBeH paJnyC TOHKOTO KOJIbI[a, TI0O KOTOpOMY TedeT Tok 30 A, eciu HampsHKEeHHOCTh
MarHMTHOTO TOJIS B IIEHTpe KoJibla paBHa 2 A/mM? OTBet: 7,5 M.

28. Kakoii Tok TedeT 1o npsMoMy OECKOHEYHO JUTMHHOMY MTPOBOIHUKY, €CIIM Ha paccTtostHud 10
CM OT Hero MarHuTHas uHaykuus pasHa 20 MxTn? OtBer: 10A.
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29. Kaxkoii Tok uaeT mo ToHKOMy KoJblly paguyca 10 cM, eciii HHIYKIHS MarHUTHOTO MOJIS B
neHTpe Konbla paBHa 100 mxTn? OTser: 16 A.

30. /IBa ANMHHBIX MapajuIeJbHBIX IPOBOJAA HAXOAATCA HA PACCTOSHUU I =5CM OIUH OT
npyroro. ITo mpoBoiamM TEKyT B MPOTUBOIIOJIOKHBIX HApPaBICHUAX oJuHaKkoBble Toku | =10 A
Kaxablid. HaliTn HanpsokeHHOCTs H MarHMTHOTO mosist B TOYKE, HAaXOJAIIEHCs HAa pacCTOSHUU
r1 =2 cm ot ogHOrO U 2 = 3 ¢M OT Apyroro nposoaa. Oreer: 132 A/m.

31. OnpenenuTh UHIYKIUKO MarHUTHOTO IOJISI HA OCH JUIMHHOI'O COJIEHOMJIA, COAEPIKAILEro
n = 20 ButkoB/cM nipu cuie Toka | = 10 A. Otset: 0,025 Ta.

32.  CkoybKO BHTKOB Ha €IUHHILY JUIMHBI COACPKUT JUIMHHBIA COJICHOWJ IPU CHUJIE TOKa
| =0,5 A, eciu HaIPSHKEHHOCTH MOJIs Ha ocu costenoraa H = 300 A/m. Oteer: 600 M.

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TOJS Ha OCH JUIMHHOTO COJIEHOUZA,
coaepxariero N = 10 Butkos/cm nipu cuite Toka | = 1 A. OrBet: 1000 A/m.

34.  BplUMCIUTh LUPKYJSILIMIO BEKTOpa HAIPSKEHHOCTH BJOJb KOHTYPA, OXBAaThIBAIOILEIO

toku 11=10A, [>=15A, Tekymme B OJHOM HampaBieHUH, M ToK [3=20A, Tekymuii B
IPOTHBOIOJIOXKHOM HarnpasieHH. OTBeT: 5 A.

35. IIpsimoit mpoBoJi, O KOTOpoMy TeueT TOK 1=1 KA, pacroyiokeH B 0JHOPOJHOM MarHUTHOM
1ojie MEepHeHIUKYIApHO JuHUAM UHAyKuu. C kakoil cuioit F neiicTByer mosie Ha OTpe30K
npoBoa juuHol 1=1 M ecnu MmaruuTHas uHayKuus B pasHa 1 Tn? Orser: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TeueT Tok 1=100 A, pacroiokeH B OIHOPOAHOM
MarHuTHOM 1oJje noA yriaoM 60° k aMHusAM MarHuTHoM uHaykiuu. C xakoil cuioi F neiictByer
1oJie Ha OTpe30K mpoBoja AmuHoi 1=10 cm ecnu marHutHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka ranpBaHoMeTpa JUIMHON a=4 c¢M u mupuHoit b = 1,5¢cm, cogeprkamas N=200 BuTkoB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHUTHOM moiie ¢ uaaykuued B=0,1 Tn. Ilnockocts pamku
napajulejbHa JUHUAM MHAYKIUU. HallTh MexaHn4yeckuii MOMEHT M, NEUCTBYIOIMI HA PaMKYy,
Korja mo BUTKy TeueT Tok |I=1 MA. OTBeT: 12 MmxH/Mm.

38. HampsokenHoctp H wMarHuTHOTO mTONS B IIEHTpEe KpyroBoi BuTKa paBHa 200 A/M.
MarHuTHBI MOMEHT p,, BUTKa paBeH 1 A Mm% Berancnuts paguyc R Butka. OTBeT: 9,27 cm.

39. Brerumcauts paguyc R 1yri OKpy»KHOCTH, KOTOPYIO ONKCBHIBAET MPOTOH B MAarHUTHOM TIOJIE C
unaykuei B = 15 mTn, eciu ckopocts L poToHa paBHa 2 Mwm/c. OtBeTt: 1,38 m.

40. JIByKpaTHO HWOHM3HMPOBAaHHBIH aToM Tenus (@-9acTHIla) JBWXKETCS B  OJHOPOIHOM
MarHuTHOM noJje HanpsbkeHHOocThio H = 100 kA/M no okpyxHocTH paguycoMm R = 10 cm. Haittu
cKopocTh U a-uactuilsl. OrBet: 0,61 MMm/c.

41. Ha »nekTpoH, IBMXKYIIMHCS B OJAHOPOJHOM MAarHMTHOM moje uHaykuued B =2 Tin co
ckopocThio v =107 m/c neiictByer cuna F=1,6 nH. Haiitu yrom MexIy HampaBleHUSIMH
CKOPOCTH M MarHUTHOM uHAyKuuu. OrBer: 30°.

42. 1lenb COCTOUT U3 MOCIENOBATEIbHO COEAMHEHHBIX compoTuBieHHs R =1 Owm, karymku
uHAYKTUBHOCTH L = 1 I'H, ncTounuka Toka u kimoya. Kirtou 3amknyT. Uepes kakoe BpeMs mocie
pa3MbIKaHMS KJIF04Ya CUjla TOKA B IIeNW yMeHbIInTeA B 2 pa3a? Orser: 0,693 c.

43. llemb COCTOMT W3 TIOCJIENOBATEIBHO COCTUHEHHBIX  CONPOTUBIICHUS, KATYIIKA
WHIYKTUBHOCTH, HICTOYHUKA TOKa U Kiroda. Kirou 3amMknyT. Uepes t = 0,5 ¢ nmocne pa3mplkaHus
KJI0Ya cuja TOKa B LEMuM yMeHbumiack 3 pasza. Omnpenenuth compoTuBieHue R, ecnu
uHIyKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BpIYUCIUTH DHEPrHUI0 MArHUTHOTO TMOJs cojeHowmaa, conepxkamero N = 1000 BuTkoB
npoBojAa, npu cuie Toka | =1 A, ecnu MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHue
@ =0,1 mB6. OTBet: 0,05 k.



45. HaiiTu MHAYKTUBHOCTH NPOBOASILET0 KOHTYpa, €CIM MAarHUTHBIA IMOTOK 4Yepe3 HEro
yBenuuuBaetrcs Ha 0,02 BO B pesynbraTe m3MeHeHUs Toka B KoHType ¢ 4 A 1o 8 A. OTBeTt:
5 mI'H.

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMINeTeHI U
ITK-1 CriocobeH oCymecTBIATh HAyUYHO-UCCIIEA0BATEIbCKYIO paboTy B 061acTu
TeXHOC(EPHOU 0€3011acCHOCTH

Tunosble TeopeTHYECKHE BONPOCHI K IK3aMeHY MO0 IUCHUIIIHHE

1. TloreHuMaibHOCTH 3JEKTpUyYeckoro mois. Pabora mo mnepeMerieHuio 3apsga B
aNeKTpuuecKkoM nosie. IlorennmanbHas SHeprus B3auMOIEHCTBUS IIEKTPUUECKUX 3apsAI0B.

2. Cps3b MeXy MOTEHIIMAJIOM U HAMPSKEHHOCTBIO.

3. Tlpumenenue Teopembl l[aycca s pacdera IIICKTPUUYCCKUX IOJICH, CO3JIaHHBIX
TOYEYHBIM 3apsA0M, PAaBHOMEPHO 3apsDKEHHBIMH IJIOCKOCTBIO, C(hepod, HHUTHIO, LUIUHAPOM,
[IapOM.

4. BpruncneHue nNoTeHIMAaNa MO HAMPSYKEHHOCTH AIIEKTPHUUECKOTO MOJIA.

5. DJNeKTpUYeCKUH MOMEHT JuIoJid. TOuYedHbI AUNONb. OJIEKTPUYECKOEe IMoJIe
TOYEYHOTO JMIIONS U €r0 pacdyeT Ha OCHOBE MPHUHIIMIIA CYNEPIO3UIINU. DNEKTPUUECKOE MOJie Ha
OCH JTUIIOJIS ¥ B HAIIPABJIEHUH, IEPIIEHAUKYIISIPHOM K OCH JIUIIOJI.

6. DNeKTpUYEeCKUd AWUIMONb B OIHOPOIHOM U HEOJHOPOAHOM HIEKTPHUUYECKOM IIOJIE.
[TorenunanbHast S3HEPTUs JUIOJIS.

7. VYcnoBus A BEKTOpa HANPSHKEHHOCTH DJICKTPUYECKOTO TOJMsl U BEKTOpa
ANIEKTPUUECKOT0 CMELIECHUS Ha IPAHULIE ABYX JUAJIEKTPHUKOB.

8.  CerHerodneKTpHKH, UX CBOMCTBA. J(UANEKTpUUYECKUil THCTEPE3UC.

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

10. Knaccuyeckne OnbITH IO OOHAPYKCHHUIO M OOBSICHCHUIO MEXaHU3Ma BO3HUKHOBCHHUS
AIIEKTPUUECKOTO TOKA. YCIOBHMS BO3HMKHOBEHHUS SJEKTPUYECKOTO TOKa. XapaKTEPUCTHKU
ANIEKTPUUECKOT0 TOKA: CHJIa TOKA U TUIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTH.

11. Pas3BerBneHHbIe dnekTpuueckue nemnu. [Ipasuna Kupxroda.

12. KBasucramumoHapHbeie TOKH. [Ipomecchl yCTaHOBIEHUS TOKa TpH 3apsie, paspsie
KOH/JIEHCATOPA.

13. Ilpumenenue 3axona buo-CaBapa-Jlamnaca s pacuera MarHUTHOTO TOJISL TIPSIMOTO
MPOBOJHMKA C TOKOM, KPYTOBOT'O MPOBOJHUKA C TOKOM.

14. ]leficTBMEe MarHUTHOTO Ha ABIKYIIMiics 3apsn. Cuna Jlopenua. D¢ ekt Xomna.

15. IlpumMeHeHHe 3aKoHA IOJHOTO TOKa JJIsi pacuéra MAarHUTHOTO TOJSI COJIEHOW/JA,
TOPOUJATBHOMN KaTyIIKH.

16. Pabora o nmepeMemnieHnio NpOBOAHNKA M KOHTypa ¢ TOKOM B MAarHUTHOM TIOJIE.

17. VI3meHeHne cuiabl TOKa TIPH  pa3MbIKaHUHW/3aMBIKAHWHM IIETH, COAepIKaiei
WHyKTUBHOCTbD.

18. VYcnoBus A BEKTOPOB MHIYKIIMU M HAPSHKEHHOCTH MAarHUTHOTO TOJISL HA TPAHUIIE
JIByX MarHeTHUKOB.

19. [lua-, mapa-, peppo MarHETUKH: OCHOBHBIE XapaKTEPUCTHKHU.

20. JluBepreHmuss ¥ POTOP BEKTOpa WHIYKIMM MAarHATHOTO ToJs. BuxpeBoe
IIEKTPUYECKOE T10JIE, TOK CMELIEHUS. DIEKTPOMAarHUTHOE TOJIE.

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

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Coaepxanue KOMIeTeH UM




OIIK-1 Crnoco0eH yuuThIBaTh COBPEMEHHBIE TEHACHIIUN Pa3BUTHUS TEXHUKU U
TEXHOJIOTUH B 00JaCTH TEXHOC(HEPHOU O€3011aCHOCTH, U3MEPUTEIILHON U
BBIUUCIIUTENILHONW TEXHUKH, NH(OPMAIIMOHHBIX TEXHOJIOTHIA IPU PELICHUN
THUIOBBIX 33124 B 00JaCTH NPOPECCUOHATBHOMN NeSATEIbHOCTH, CBA3aHHOM C
3aIUTON OKpY’Karollell cpelibl U odecrieueHreM 0€3011aCHOCTH YelIOBEKa

Tunosblie TeopeTHYeCKHE BONPOCHI K IK3aMeHY 110 IUCHUILIHHE

1. Pacnpoctpanenue BOiH B ymnpyroil cpene. IlpoponbHble W MOINEpEYHBIE BOJIHBI.
VYpaBHeHHE TUIOCKOW M cepuYecKod TapMOHWYECKHX BOJIH. Da3oBas CKOpocTh. BomHOBOE
ypaBHeHHE. DHeprus BosHbl. [IpuHimn cynepno3unuu BoiH. CTosuue BOIHBI.

2. BonHoBoe ypaBHEHHE [Jsi DJIEKTPOMAarHUTHOM BoOJHBL. (OCHOBHBIE CBOWCTBA
ANIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusi dJJIEKTPOMArHUTHBIX BoJH. Bekrop IloliHTuHrAa.
VM HTEHCUBHOCTH BOJIH.

3. Bpemennas u npocTpaHCTBEHHass KOrepeHTHOCTH. CTeneHb KOTepeHTHOCTH.
Hurepdepenmus apyx BonH. Matepdepenuus ceera. lluprna natepepeHIINOHHON MONOCHI.

4. JMudpakuus cera. [Ipunuun [Nolirenca-®Openens.

5. EcrecTBeHHBII U TONSPU30BaHHBIM cBeT. 3akoH Maitoca. CTeneHb MONIpU3aALUU
CBETA.

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

7. Pacnpocrpanenue cBeTa B momiomarommx cpenax. 3akon byrepa. lucnepcus ceera.
HopmanbHast 1 aHOManbHast AUCIIEPCHSL.

8. TemnoBoe wW3IIydeHHE W €ro XapaKTEPUCTHKH. 3aKOHBI TEIUIOBOTO W3IYYCHUSI.
I'nnoresa [limanka. @OTOHBL.

9. KopmyckynsipHO-BOJHOBOH jayanu3M cBeTa W Marepud. l[umore3a xae bpoiins.
HexoTopsle cBolcTBa BOJIH Jie bpouis.

10. BomHoBble cBoiicTBa MHKpodacTull. Judpakmuss dIEKTPOHOB. [IpuHDHn
HeonpeneaeHHoCcTH [ ei3enOepra.

11. BonnoBas ¢yukius u ee uznueckui cmbica. HopmupoBka, cTaHIapTHBIEC YCIOBUSI.
Cyneprno3unus COCTOSIHUM B KBAHTOBOM MEXaHHMKE.

12. Yactrma B OJHOMEpPHOW MPSMOYTOJIBHOW TIOTEHIMAIBHOW sIME C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoxoskaeHue yacTHIlbl CKBO3b MOTEHIMAIBHBIN Oapbep. JIMHeHHbIN
FapMOHUYECKUHN OCLUILIATOP.

13. Arom Pesepdopaa-bopa. DHepreruueckue ypoBHH. ATOM BOJOpO/Aa B KBAaHTOBOM
MeEXaHUKe.

14. KBanTtoBble umucia d1ekTpoHa B arome. CrnuH snekTpoHa. CHUH MHKPOYACTHI.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue 9JIEKTPOHOB 10 JHEPreTHYECKUM
ypOBHsM B aTromax. Ilepuonndeckas cucreMa 3J1eMeHTOB.

15. TlonsiTue O KBaHTOBBIX cTaTUCTUKax boze-Dinmreitna u  ®depmu-dupaxa.
BrIpo:KA€HHBIN 2JIEKTPOHHBIN T'a3 B METaJIaX.

16. Pa3mep, coctaB u 3apsi aToMHOTO sijipa. [ledekt maccel u 3HEprust cBs3u sjapa. CriuH
A]Ipa U €r0 MarHUTHBIA MOMEHT. SnepHble cuibl. Monenu siipa.

17. O6mme cBOWCTBa ANMEMEHTApHBIX 4dacTull. Knaccudukamus 3meMeHTapHBIX YaCTHII.
Yactuupl u  aHThyactuipl. CHIIBHOE, 3JEKTPOMAarHuTHOE, ci1aboe W TPaBUTALMOHHOE
B3aUMOJICHCTBUA.

TunoBble 32124 N0 JUCHUIJIHMHE
1. Ha nytu cBeroBoil BOJHBI, UAYIIEH B BO3AyXe, MOCTABWIN CTEKISHHYIO IIACTHHKY
(mokazarenb TMpeIoMIJICHHUs CcTekiaa paBeH 1,5) tommmHOM 1 mMM. Ha CKONBKO W3MEHHUTCS
ONTHUYECKas JJIMHA ITyTH, €CJIM BOJIHA MMAIa€T Ha TUIACTUHKY HOpMaibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mmuubl BonH Buaumoro ceera (ot 0,76 nmo 0,38 MxMm), KOoTOpble OyIyT
MaKCHMaJbHO YCUJIEHBI MPU ONTHYECKOW Pa3HOCTH X0Jla UHTEPPEPUPYIOIIUX BOJIH, paBHOM 1
MKM. OTBeT: 0,5 MKM.




3. Paccrostare d Mexy nByms mensmu B onbite FOHTra paBHO 1MM, paccrostaue | ot mieneit
10 3kpana 3 M. OnpenenuTs JIMHY BOJTHBI A, UCITYCKa€MON MCTOYHUKOM MOHOXPOMATHYECKOTO
CBeTa, eciu muprHa b uHTepPepeHIIMOHHBIX T0JI0C Ha 3KpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibnyto mienky (N = 1,3), HaxoAsuiyrocss B BO3JyX€, MaJaeT HOPMAJIbHO IMYy4OK
ay4eit 6enoro cera. [Ipu kakoil HAMMEHBIIEH TONIIMHE O TUIEHKU OTPa)KEHHBIN CBET C JUIMHON
BoHBI A = 0,55 MKM oOKaxkeTcs MaKCHMalbHO YCUJICHHBIM B pe3yjbTare HHTEpPPEpEeHINN?
OtBet: 0,1 MKM.

5. Paccrosinuie Arz1 Mexay BTOPBIM U MIEPBBIM TEMHBIM KOJibIlaMu HbIOTOHA B OTpake€HHOM
ceere paBHO | MM. Ompenenutb paccrossHuE Arip9 MEXAY JIECATBIM M JEBATHIM KOJIBLIAMHU.
OtBer: 0,39 MmMm.

6. Ha mens mupuHoit ¢=0,05 MM mamaeT HOpMaJIbHO MOHOXpoMartuueckuii ceer (A=0,6
MKM). Onpenenuts (B rpaaycax) yroi @ Mexay IepBoHAaYalIbHBIM HANPaBICHUEM ITy4Ka CBETa U
HaIpaBJeHUEM Ha YETBEPTYIO TEMHYIO TU(PpaKkImoHHyo nojocy. OTBer: 2,75°.

7. CKONBKO IITPUXOB HA KAXKIBIM MUJLTUMETP COACPKUT TUGPAKIMOHHAS PEUIeTKa, eCIH
npu HaOMIOJEHUHM B MOHOXpOMaTuueckoMm cBere (A=0,6MKM) MaKCHMyM TMSTOrO TMOpSAKa
OTKJIOHEH Ha yroa ¢=18°? Orser: 100.

8. Hudpakuonnas pemierka cogepkuT N =200 mrpuxoB Ha Imm. Ha pemerky manmaer
HOpPMaJIbHO MOHOXpOMaTH4eckuit cBeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJBIIEro MopsaKa
naet 3Ta pererka? OTBet: 8.

9. CKOJIPKO IITPUXOB HA KAXJbI MUJUIUMETP COAEPKUT IU(paKIMOHHASA PELIETKA, €CIU
npu HaOMIOJeHUH B MOHOXpoMarudeckoMm cBere (A = 0,6 MKM) MakCHMyM TPEThErO MOpPSIKa
OTKJIOHEH Ha yron ¢ = 21°? OrBet: 200.

10. [Ty4oK ecTecCTBEHHOro CBeTa, WAYIIUI B BOJE, OTPAKACTCS OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie majeHus o (B rpajaycax) OTPaKCHHBIA CBET
TOJIHOCTBIO oJsApu3oBan? OTeer: 61,2°,

11. VYrou bprocrepa ogp Ipy NaJeHUU CBETA U3 BO3/lyXa HA KPUCTAJI KAMEHHOM COJIM PaBEH
57°. Onpenenuth CKOPOCTh CBETa B 3TOM Kpuctauie. OrBer: 194 Mm/c.
12. IIpenenbHbIl yrojg o IOJHOIO OTPAXKEHWs Iy4yKa CBETa HA TPAHMIE KUAKOCTH C

BO3IyxoM paBeH 43°. Omnpenenuth yron bproctepa agp, (B rpamycax) ais majueHds Jyda W3
BO3/yXa Ha MMOBEPXHOCTH ATOM JKUAKOCTH. OTBet: =55°45".

13. VYron Mmexnay riaBHBIMU IJIOCKOCTSMHU MOJSIpU3aTOpa U aHaimm3aTopa cocrtaBisieT 30°.
Onpenenuth WU3MEHEHHE WHTEHCUBHOCTH MPOILIEIIET0 Yepe3 HUX CBETa, €CIU Yrol MEXIy
TJIaBHBIMU TJIOCKOCTSIMU TOJIIPU3aTOpa U aHamu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenenp nonspuzanuu P yacTuuHo-mosipu3oBaHHOTO cBeTa paBHa 0,5. B ckombko pas
OTIIMYAETCS MaKCHMallbHAsi WHTEHCHUBHOCTH CBETa IMPOIMYCKAaeMOro depe3 aHaiu3aTop, OT
MuHUMalibHOM? OTBeT: 3.

15. OrnpenemmTh Temreparypy, py KOTOPOM 3HepreTdeckas CBETUMOCTh R abCOMIOTHO YepHOro
Tena pasHa 10 kBr/m2. Otsert: 648 K.

16. IToTok »Heprum, W3Iy4daeMblii W3 CMOTPOBOTO OKOILKAa IUIABWJIBHOM Ieun, paBeH 34 Br.
OrnpeemuTh TeMIepaTypy TIedH, eciH IIOMAhs OKONTKa cocTaBseT 6 cm2. Otset: 1000 K.

17. Bo ckonbko pa3 Hazo yBEIMUYHUTh TEPMOIMHAMUYECKYIO TeMIepaTypy aOCOIIOTHO YEPHOIO Tena,
9TOOBI €ro SHEePreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OrTBet: 2.

18. Ha kakyro [UmHYy BOJIHBI MPHUXOIUTCSI MAKCUMyM CHEKTPAJbHOM IUIOTHOCTH 3HEPreTHYECKON
CBETHMOCTH a0COIIOTHO YepHOTO Tena rpu Temmeparype 0°C. Orser: 10,6 MKM.

19. Onpenenuty UIMHY BOJHBI CBeTa, oOmywaromero ¢GoTokaTton ¢ paboToMl BBIXOJA

A =2,15B, ecnmn MakcuMabHAs KHHETHYECKash SHEPTUst (POTOIICKTPOHOB Tmax = 1 3B. OTBeT:
400 am.



20. Ha moBepxHocTh ¢oTokaTonma magaet MoHoxpomaTuiyeckuid cBeT (A = 310 um). UToOBI
NPEKPAaTUTh SMUCCHUIO 3JIEKTPOHOB, HYXKHO TMPUIOKUTh  33JEPKUBAIONIYI0  Pa3HOCTh
norennuanoB U ve menee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OtBert: 2,3 3B.

21. Yacrrna HaxoauTcsd B MOTEHUUAIBHOM sluKe. HallTu OTHOLIEHHE Pa3HOCTH COCEIHUX
IHEPreTHUECKUX YpoBHEH AEn+1n K sHEprun En yacTuilsl B cirydae N = 5. Oret: 0,44.

22. Yactua HaxoquTCsl B MOTEHIMAIBLHOM siMKe. HallTu oTHOIIEHHE pa3HOCTU COCEIHUX
DHEPreTHYECKUX YpoBHEH AEn+1n K sHEprun En yacTuIlsl B cirydae n — oo. OrBet: 0.

23. Onpenenuth XOJJIOBCKYIO Pa3HOCTh TOTEHIUAIOB MEXKAYy TpaHSIMU KpPEMHHUEBOTO
obpasiia mmpuHOW | =2 cM, MOMEIIEHHOr0 B OJHOPOJHOE MArHUTHOE TMOJe C WHIYKIHEH
B = 0,3 T, nmpy MpoIyCKaHWH TOKA INIOTHOCTHIO j = 2 A/M?. TToctosrnas Xomna Ry = 0,1 M%/Kun.
OTtser: 1,2 MB.

24. OnpenenuTh IMOCTOSHHYIO XOJla METaUIMYECKOro oOpasiia, €Ciad KOHICHTpAIUs
HOCcHUTENeH 3apsaa n =4,1- 10%° M3, OrBer: 0,015 M3/Ku1.
25. Kakast yacth (B %) HAyaJbHOIO KOJIMYECTBA aTOMOB PaJMOAKTUBHOIO AKTHHHSA 22°Ac

ocranercs uepes 5 cyt? [lepuon momypacnana 10 cyrok. OTBet: 71 %.
26. [ocTosiHHas pacmaga A py6umms %°Rb pasma 7,7-10% ¢!, Ompenenuts ero mepuon
nosypacnaaa Ti2 B MunyTax. OTBer: 15 MuH.

27. 3a omMH TOJA HAYaJbHOE KOJIMYECTBO PAJMOAKTUBHOTO H30TOMA YMEHBIIWIOCH B TPH
pasa. Bo ckosbko pa3 oHO yMeHbIIUTCS 3a Ba roga? OTBer: 9.
28.  3a Bpems t =8 cyt pacnanoch k = 0,75 HauanpbHOro KOJIWYECTBA SACP PAAUOAKTUBHOTO

u3oromna. Onpenenuts nepuoA noiypacnajga 2. Oreer: 4 qHs.

6y 9 4
29.  Snepuas peakums umeer sup Ll T?—> Be+"He  Oppenenure maccosoe wumecrno

HegocTaromero demMenara. OTBeT: 7.

12 2 n 11
30.  Snepmas peakums wumeer Bux C+t H =7+ "B . Oppenenurs maccosoe uncio
HegocTarolero seMenra. OrTBer: 3.

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIUH Conep:xaHue KOMIeTEeHIUI
[K-1 Crioco6eH oCyHIeCTBISITH HAyYHO-UCCIIEIOBATEIBCKYIO0 padoTy B 00J1aCTH
TexHOC(hepHOH 6e30MacHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHUILIHHE

1. Cnocob6bl HaOmoneHuss uHTEppepeHuuu cBeTa. JIByXiydeBas HHTephepeHIus.
WUnrtepdepeniuss B TOHKUX IIeHKaX. [lomocel paBHOro HakJioHAa M PaBHOM  TOJIIUHBI.
WutepdepomeTpsl.

2. Meton 30 O@penens. dudpaxnus DpeHens Ha KpyrJioM OTBEPCTUH. 30HHAs
IUTACTUHKA.

3. Mudpakuus @paynrodepa Ha menud 1 MHOTHX Ieisx. udpakunonnas pemerka.

4. Jluppakuus Ha nOpocTpaHCTBeHHOM pemetke. Popmyna Bynbda-bBparros.
Pa3penraromias cnocoOHOCTh ONTHYECKUX MTPHUOOPOB.

5. DKclepuMEHTaJIbHOE TOATBEPXK/IEHHE KBAaHTOBBIX CBOMCTB CBeTa: BHEIIHUIA
doroaddexr: apdext Komnrona.

6. KsanroBble ypaBHeHMs IBWkeHUs (oOmee ypaBHenue Lllpenunrepa, ypaBHeHUE
[penunrepa as CTallMOHAPHBIX COCTOSTHUI).

7. DHepreTMueckue 30HbI B KPUCTAJUIAX B MPHUOIMKEHUM CHIIBHOW CBS3U. MeTaibl,
MOJIYITPOBOJITHUKH M TUAJIEKTPUKH 110 30HHON TEOPUHU.

8. CoOcTBeHHas U MPUMECHAsE TPOBOAUMOCTD MTOTYITPOBOJHUKOB.

9. ®OTONPOBOAMMOCTH MOIYTIPOBOTHHKOB.

10. KoHTakT IBYyX METaJIOB MO 30HHON TEOpUH. TepMOIIEKTPUYECKHE SBICHUS H WX
IIPUMEHEHUE.




11. BeimpsiMieHue MepeMEHHOT0 TOKa Ha KOHTaKTe METaJUI-II0TyIPOBOTHUK.

12. KoHTakT 37€KTPOHHOTO U JBIPOYHOTO MOTYIPOBOIHUKOB. TPaH3UCTOPHI.

13. 3akoHOMepHOCTH 0- U B-pacnagoB. HeHTpuHO. y-U3ITy4eHHE U €ro CBOWCTBA.

14. SInepuble  peakuumu. OHepreTuuyeckas cxema  sAAepHbIX  peakuui. Ilytu
MCIIOJIb30BaHUS SIIE€PHON IHEPTHH.

OnepaTtop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOW MOAMMCHIO

noanncAHoO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxaun BukTtoposuy, 04.06.26 10:39 (MSK) Mpocras noanuck
3aBeaytowmin kadeapont Oudd




