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1 OBIIME ITOJIOXKEHUA

OneHouyHble MaTepuaibl — 3TO COBOKYMHOCTh Y4Y€OHO-METOIMYECKHX MaTepuasoB
(MpaKTHYECKUX 3a/JaHuil, omucaHuid (GOpM M TPOLEAYp MPOBEPKH), MpEeIHA3HAUYCHHBIX IS
OLICHKM KadecTBa OCBOCHHSA OOydYalolIMMHUCS JAHHOM JAHUCHUUIUIMHBI KaK YacTH OCHOBHOM
00pa3zoBaTebHON MTPOTPaMMBI.

llenb — OLIGHUTh COOTBETCTBUE 3HAHWUW, YMEHUH U YPOBHS NPUOOPETEHHBIX
KOMIIETEHIIMI 00YJaloInXcs UeIsIM U TpeOOBaHUAM OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHOMN aTTECTALNH.

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

KonTponp 3HaHul poBOAUTCS B (popMe MPOMEKYTOUHOH arrecTanuu. [IpoMexyrounas
aTTecTalus NpoBOAUTCS B (hopMe 3K3aMeHa B MEPBOM M BTOPOM CEMECTpax M 3a4eTa B TPEThEM
ceMecTpe.

dopMa MpOBEAECHMS 5SK3aMEHAa — YCTHBIM OTBET [0 TEOPETUYECKUM BOIPOCAM,
c(OPMYITMPOBAHHBIM C YYETOM COJECpPXKAaHUSA YU€OHON AUCHUIUIMHBI U PEUICHUE MPAKTUYECKUX
3amay. dopma mnpoBeAeHUsT 3ayeTa — MHCbMEHHBI ONpPOC MO TEOPETUYECKHM BOIpOCaM U
peneHne NpakTUYECKUX 3a1a4.

2 OITUCAHUE NMMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITETEHITAN

ChopmupoBaHHOCTh KaX10H KOMIIETEHLUHU (UM €€ YacTH) B paMKaX OCBOEHUS JaHHOMN
JTUCIUILIMHBI OIIEHUBAETCS B Mpoliecce MPOBEACHHs 9k3aMeHa B popMme OaabHOM OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBLINI BCECTOPOHHEE, CUCTEMATUYECKOE U
rIyOoOKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, yMEHHE CBOOOTHO BBIMIONHATH 3aaHMs,
MPEAYCMOTPEHHBIE TPOrPAMMOI, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BBICTaBISAETCS
CTyJICHTaM, YCBOMBIIIMM B3aWMOCBSI3b OCHOBHBIX TOHSTUNA JUCIUIUIMHBI B MX 3HAYCHUU MJIS
npuobperaemMoii mpodeccuu, MNPOSIBUBIIUM TBOPUYECKHE CITIOCOOHOCTH B TOHUMAaHHHU, U3J10KEHUU
Y UCTOJIb30BaHUH Y4€OHO-IIPOrPAMMHOI'0 MaTepuaa;

«Xopomo» 3aciy)XUBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IIPOrpaMMHOr0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN IpeyCMOTPEHHbIE B IPOrpaMMe 3a/laHusl,
YCBOMBILIUN OCHOBHYIO JUTEPATYPY, PEKOMEHJOBAaHHYIO B mporpamme. Kak mpaBuiio, oleHKa
«XOpOILI0» BBICTABISETCS CTYIEHTaM, IOKa3aBIIMM CHCTEMaTHYECKHI XapakTep 3HaHWM IO
TUCITUIIIMHE W CIIOCOOHBIM K UX CAMOCTOSTEIHHOMY TMOMOJHEHUIO W OOHOBIEHHUIO B XOJE
JanbHene yueOHoi paboThl U IpohecCHOHATBHON AESITENTbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCITyKUBAET CTYJIEHT, OOHAPYXUBIIMK 3HAHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOJAMMOM i JajbHeuied ydeObl u
npencTosimiell paboThl TO CHENHATBbHOCTH, CHPABISIOUIMIICS C BBINOJIHEHHWEM 3a/aHU,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOu, PEKOMEHIOBAHHOMU
nporpammoil. Kak mpaBuio, OIEHKAa «yJOBJIETBOPHUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JOMYCTUBIIMM MOTPEIIHOCTH B OTBETE HA IK3aMEHE M IPHU BBIOJHEHUU 3K3aMEHAIlMOHHBIX
3a/laHuii, HO OOJIAJAOIIMM HEOOXOAMMBIMU 3HAHUSMU JUISL UX YCTPAHEHHS O]l PYKOBOJCTBOM
IIPEeno/1aBaTels;

«HeynoB/1IeTBOPUTEJIBHO» BBICTABISETCS CTYJIEHTY, OOHAapyKUBIIEMYy TMpoOensl B
3HAHUAX OCHOBHOIO Y4e€OHO-TIPOTPaMMHOIO MaTepuaia, IOMYCTHUBIIEMY NpPUHIMIINAAIbHBIC
OIMMOKKA B BBIMOJIHEHUU MPEIyCMOTPEHHBIX MporpaMMmoi 3amaHuii. Kak mpaBuio, oIeHKa
«HEYAOBJIETBOPUTEIILHO» CTAaBUTCS CTYIEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH O0ydeHHE WU
NPUCTYNHUTh K MPO(GECCHOHATBHON AEATEeIHLHOCTH MO0 OKOHYAHWU By3a 0€3 JOMOIHHUTEIbHBIX
3aHSATHI MO COOTBETCTBYIOIIECH NUCIUILIINHE.

ChopmupoBaHHOCTH Ka)kI0H KOMIIETEHIIUHU (WM €€ YacTH) B paMKaX OCBOEHUS TaHHOM
JTUCIIUIUIMHBL OIIEHUBAETCS B Ipoliecce MPOBEACHUs 3auera B (opMe OLIEHKH «3aYyTeHO» WU
«He3auteHo».



Onenka  «3a4TEHO» BBICTABJISETCS  CTYAEHTY,  KOTOpPBIM  NPOYHO  YCBOMII
IPEIYyCMOTPEHHBIH MPOrpaMMHBII MaTepHal; MPaBUIbHO, apryMEHTHPOBAHO OTBETHJI Ha BCe
BOMIPOCHI, C TPHUBEIECHUEM IMPHUMEPOB; TOKa3al TIIIyOOKHE CHCTEMAaTU3UPOBAHHBIC 3HAHMS,
BJaJIeeT NMPUEMAMHU PACCYKIEHHUS M COIOCTAaBJIAET MaTepuall U3 Pa3HbIX UCTOYHHUKOB: TEOPHUIO
CBSI3BIBACT C MPAKTUKOM, IPYTMMHU TEMaMH JaHHOTO Kypca, IPYTUX W3ydaeMbIX MPEIMETOB; 0e3
OLIMOOK BBIITOJHIII IPAKTUYECKOE 3aJaHHE.

Onenka «He 3a4TeHO» BBICTABISAETCS CTYAEHTY, KOTOpbli He crpaBuwicst ¢ 50%
BOIPOCOB M 3aJaHMid, B OTBETAX HA JPYyrue BOIPOCHI JOIYCTHUJI CyILECTBEHHble ommnOku. He
MOJKET OTBETUTH Ha JONOJHUTEIBHBIE BOIIPOCHL, MPEIJIOKEHHbIE ITpenojaBareneM. LlenoctHoro
IPEJCTaBICHNUS O B3aMMOCBS35X, KOMIIOHEHTaX, 3Tanax Pa3BUTUS KYyJIbTYPbl Y CTYAEHTa HET.
OneHuBaeTcsl KaueCTBO YCTHOM M IMMCbMEHHOM peuu, KaK W IPU BBICTABIEHUHN IOJOKUTEIBHOM
OLIEHKH.

OneHka «Hey/A0BJIETBOPUTEJIBbHO» WIN «He 3aYTeHO0» BBICTABJISETCS TakKe B Ciydae,
€CIIM CTYJIEHT HE BBINOJIHWI W/WIM HE 3alUTWI JabopaTopHble pabOThl, MPEayCMOTPEHHbIE
rpaduKoM B JAaHHOM CEMECTpe, U HE BIIAJCET NMPHOOpETaeMbIMU B MpOIECCe MPAKTHYECKUX
3aHATUM HaBBIKAMHU pelIeHUs GU3NYECKUX 3a/1a4 [0 TEMaM TeKYIIEero ceMecTpa.

3 IMTACHOPT OHEHOYHbBIX MATEPUAJIOB 11O JIUCHUIIJIMHE

Ne KonTpomupyemsbie pazaesnbl Koa xoHTpOnupyemoii Bun, meron, hopma
/a (TeMbl) TUCIUTLUTHHBI KOMIETSHITUH (Wn e OLICHOYHOT' O
4acTH) MEPONPHUATHS
1 2 3 4
1 @du3nuecKkue OCHOBbI KJIACCUYECKON MEXaHUKHU
1.1 | Breaenue OIlK-1 SK3AME
I1K-1
1.2 | Kunemaruka mocTynaTeabHOTO OIIK-1 DK3aMeH
U BPAIATeIbHOTO JIBMKEHUS I1K-1
1.3 | JluHamMuKa MOCTYNaTeIbHOTO U OIlK-1 DK3aMeH
BpAalaTEeIbHOTO JIBHXKEHHUSI I1K-1
1.4 | 3akoHBI COXpaHEHUS OIIK-1 DK3aMeH
I1K-1
1.5 | OcHOBBI cienMaIBLHON TEOPUHU OIIK-1 OK3aMeH
OTHOCHTEJIBHOCTH [1K-1
1.6 | MexaHuueckue kojaeOaHHs OIIK-1 OK3aMeH
I1K-1
2 OCHOBBI MOJICKYJISIPHOM (PU3MKH U TEPMOJUHAMUKHU
2.1 | OcHOBBI MOJIEKYJIIPHON (PU3UKH OIIK-1 DK3aMeH
I1K-1
2.2 | OCHOBBI TEPMOJIMHAMHUKHI OIlK-1 DK3aMeH
I1K-1
3 DIEKTPUYECTBO
3.1 | DnexrpocraTuka OIIK-1 OK3aMeH
I1K-1
3.2 | [IpOBOTHUKY U JUAIECKTPUKHU B OIlK-1 DK3aMeH
AJIEKTPUUYECKOM TIOJIe I1K-1
3.3 | [ToCTOSIHHBII AIIEKTPHYECKHI OIlK-1 DK3aMeH
TOK IK-1
4 DNEeKTPOMArHeTHU3M
4.1 | MarHuTHOe 1oJie B BaKyyme OIIK-1 OK3aMeH
I1K-1




4.2 | MarauTHOE 1oJie B BEIIECTBE OIlK-1 DK3aMeH
IK-1
4.3 | DnekTpoMarHuTHas WHIYKITUS OIIK-1 DK3aMeH
IK-1
4.4 | DneKTpoMarHuTHBIE KoJIeOaHuUs OIIK-1 DK3aMeH
IK-1
5 Bonnsl u ontuka
5.1 | Bonnsl OIIK-1 3auer
I1K-1
5.2 | Onruka OIIK-1 3auer
I1K-1
6 KBanToBas pusnka
6.1 | KBanToBas ontuka OIIK-1 3ayer
IK-1
6.2 | KBanTOoBas MexaHHKa OIlK-1 3auer
I1K-1
7 AToMHas U siepHas pu3MKa
7.1 | ®usuka atoma OIIK-1 3auer
IK-1
7.2 | DneMeHThl PU3UKHU TBEPIOTO OIIK-1 3auer
Tena IK-1
7.3 | Snepnas ¢puzuka OIIK-1 3auer
IK-1

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPUAJIBI

4.1. llpome:kyTouHas arrectanus B popme s3x3amena (1 cemectp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETEHIIUH CoaepixaHue KoMIeTeH UM
OIIK-1 CriocoOeH yuuThIBaTh COBPEMEHHBIE TEHICHIIMU PA3BUTHS TEXHUKHU U

TEXHOJIOTHI B 00JaCTH TeXHOC(hEepHOI 6€30MacHOCTH, U3MEPUTEILHON U
BBIUUCIIUTENILHOW TEXHUKH, NH(OPMAIIMOHHBIX TEXHOJIOTMH PU PELIEHUU
TUIOBBIX 33/1a4 B 001acTU IPO(HECCUOHATIBHON JESITEIbHOCTH, CBSA3aHHOM C
3alIUTOMN OKpYy>Karollel cpepl U obecreueHneM 0e30MacHOCTH YelloBeKa

Tunosble TeOpeTHYECKHE BOMPOCHI K IK3aMEHY 0 IUCHUIIHHE

1. MarepuanpHas Ttouka. Cucrema otcuera. I[lyte. Ilepememenue. CkopocTh H
YCKOPEHUE MATEPUATIBHON TOYKH, UX MPOEKIIUN Ha KOOPIUHATHBIE OCH.

2. Bpamenue marepuanbHON TOUYKH BOKPYT HEMOABMKHOW OCH. YIJIOBas CKOPOCTh U
yrioBoe  yckopeHue. CBs3b MEXIy YIJIOBBIMA M JIMHEWHBIMH  KHHEMaTHYECKUMH
XapaKTepUCTUKAMM.

3. I'panunpsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHHWKH. [lepBeiii 3akoH HeioToHa.
Cuna, macca u umnynasc. Btopoil 3akoH HbpioTOHa kak ypaBHEHUE NBMKEHUs. TpeTuil 3aKoH
HrroToHa.

4. 3akoH BceMHpHOTo TsroreHus. Cuia TSHDKECTH W Bec Tena. Ympyrue cuibl. CHITBI
TPEHUSL.

5. KoncepBatuBHbIE W JHWCCHUNATUBHBIE CHIBL. [loTeHIManbHas »Heprus. Buubl
MOTEHIHANIBHOMN YHEpruu. [loHas MexaHn4YecKast SHEprus.

6. BHyTpeHHHE M BHEIIHHWE CHIIBL. 3aMKHYTas CHCTeMa. 3aKOH COXpPaHEHUS IOJHOMN
MexaHu4eCcKor sHeprur. CBs3bh 3aKOHOB COXPAHEHHS CO CBOMCTBAMHU MPOCTPAHCTBA U BPEMEHHU.



7. 3aKoH COXpaHEHHUs UMITyJbCa.

8. MoMmeHT cuibl, MOMEHT UMITYJIbCa. 3aKOH COXPAHEHUS MOMEHTa UMITYIIbCA.

9. OCHOBHOIf 3aKOH JMHAMHUKHU BPALIATEIILHOTO JABHKCHHUS.

10. MowmeHT nHepIuH, ero cBoiictBa. Teopema IllTeiiHepa.

11. Mpunmun otHocutenbHOCcTH [amunes. [IpeoOpasoBanue [ammnes. Kiaccuueckas
TeopeMa CIOKEeHUs ckopocTeill. MTHBapraHTHOCTH 3ak0HOB HpI0TOHA B MHEPLIMATBHBIX CUCTEMAaxX
oTcyera.

12. Tloctynarel JiiHmteliHa. [IpeoOpasoBanust JlopeHma. OTHOCUTEIBHOCTh MOHSTHUS
OJHOBPEMEHHOCTH. (OTHOCHUTEIBHOCTh [UIMH W HIPOMEXYTKOB BpeMeHH. MHTepBanm Mexnay
COOBITUSIMH.

13. PenATUBUCTCKHMI 3aKOH TNPeoOpa3OBaHUs CKOPOCTH. PENSTMBHCTCKUN HUMITYJIBC.
PenstuBucrckoe ypaBHEHHE AMHAMUKHU. PEISTHUBUCTCKHE BBIPAKEHHUS ISl KUHETUYECKOW U
IIOJIHOM dHEPruu. B3auMoCBs3b MacChl U SHEPTHH.

14. TlonsitTue o HeMHEepUUANbHBIX cucTeMax otrcyera. Cuiabl uHepuuu. [IpuHnun
AKBUBAJICHTHOCTH DUHILTEHHA.

15. quddepenunansHoe ypaBHEHHE CBOOOJHBIX TapMOHMYECKHX KOJEOAHUH U ero
pelieHue.

16. YpaBHeHue 3aryxarouux koilebaHuid u ero pemieHue. [lapameTpbl 3aTyxaromux
KOJICOaHHIA.

17. YpaBHeHME BBIHYKICHHBIX KOJIEOAHUH U €ro peleHue. SBieHne pe3oHaHca.

18. Craructudeckuit u TEPMOJIMHAMUYECKUI METObI UCCJIEZIOBAHUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOIMHAMUYECKUX TMarpaMMax COCTOSTHUSI.

19. Uneanbublii Ta3. [laBneHue wuaeanbHOro ra3a. BbIBom OCHOBHOTO YypaBHEHHS
MoJieKyisipHo-KuHeTnueckoi reopun (MKT) uneansHoro rasa.

20. Cpenusis KUHETHYECKAass DHEPrUs MOJIEKYIl HAEaNbHOr0 ra3a. MoJeKynspHO-
KHHETUICCKOE TOJKOBAaHHE aOCONIOTHOM Temrmeparypbl. YUciIo cTemnmeHel CBOOOABI MOJEKYIIHI.
3aKOH PaBHOMEPHOI'O paclpeieieHusl SHEPTUH 110 CTENEeHSIM CBOOOIBI MOJIEKYI.

21. OcHOBHOE YpaBHCHHE COCTOSHUSI WaeanbHOro ra3a (ypaBHeHnue Kiameiipona-
MenneneeBa). M3omporieccsi.

22. 3akoH MakcBemna Uil pacrpeneieHus MOJIEKYNI HJICTbHOTO ra3a M0 CKOPOCTSIM H
SHEPrusiM. XapaKTepHbIE CKOPOCTH JABUKEHHUS MOJIEKYI HJI€aJIbHOTO Ta3a.

23. TlpuHnun netanbHOTO paBHOBecHs. bapomerpuueckas dopmyna. 3akoH boibiMana
JUISL pacTIpeesIeHHs] YaCTUIl BO BHEILIHEM MTOTEHI[MATBHOM II0JIE.

24. Pabora mpu U3MEHEHWH OOBEMa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEPIrHS
uacalbpHOro rasa. llepsoe Hauano TepMOOMHAMUKH, €T0 MPUMEHEHHUE K H30IpoleccaM. Bropoe
Hayajao TepMOJUHAMUKHU.

Tunosble 3a1a4M MO TUCHUTLIMHE
1. JIBrKeHre MaTepruaabHON TOUKH 33/1aHO YPABHEHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
M/c?. OIpesenTh KOOPANHATY B MOMEHT BPEMEHH, B KOTODbI CKOPOCTh V TOYKH PaBHA HYIIIO.
OrtBet: 80 m.
2. JIBmKeHHE MaTepHaATbHON TOYKH 3a/1aHO ypaBHEHUEM X=At+Bt2, rae A = 4 m/c, B=-0,05
M/, Omnpenenutb yCKOpeHHE B MOMEHT BPEMEHHU, B KOTOPBIN CKOPOCTh V TOYKH paBHA HYIIIO.
Orger: -0,10 m/c’.
3. JluHeiHast CKOPOCTh Vi TOYEK Ha OKPYKHOCTH BpAaIAIOUIErocsl AMCKa paBHa 3 M/C.
Toukwu, pacmnonoxxennpie Ha AR=10 cM Ommke K OCH, UMEIOT JMHEHHYIO CKOPOCTH V=2 M/C.
OnpenenuTth yriaoByl CKOPOCTh BpamieHus aucka. Oreer: 10 paa/c.
4, Juck Bpamaercs COTJIACHO YPaBHEHUIO ¢ = A+Bt+Ct, e A=1 pan, B=-2pan/c,
Cc=05 pa;[/cs. Haiitu yrioBoe yckopeHue B MOMEHT BpeMeHH t = 2 c. OTBert: 6 pan/c.



S. JIMCK BpamaeTcs COrIacHO ypaBHeHmio ¢ = A+Bt+Ct%, rme A=1pax, B =12 pan/c,
c=-1 paz[/c3. B kakoit MOMEHT BpeMeHHU yTioBasi CKOPOCTh AKMCKa OyaeT paBHa Hymo? OTBeT:
2c.

6. HaiiTu MOMEHT MHEPIIMH OO0 HWJIMHAPA MACCOM 2 KT U PaJuyCoOM 5 CM OTHOCUTEILHO
ero ocu cummetpuu. OrBet: 0,005 KI*M-.

7. Haiitu mMomeHT wHepuuu mapa mMaccol 5 kr v paguycom 10 cM OTHOCHUTENIBHO OCH,
npoxosiiei uepes ero uentp macc. Orser: 0,02 KI*M-.

8. Haiitn MomeHT nHepnuu aucka maccoi 0,5 kr u paaguycoM 20 CM OTHOCHUTEIBHO OCHU
MIEPIICHIUKYIIIPHON K IIOCKOCTH JHMCKA U MPOXosiiei yepes ero mnentp. Orser: 0,01 KI*M-.

9. HaiiTu MOMEHT MHEepUUU CTEpKHSA Maccod 5 Kr W JUIMHOW 1,2 M OTHOCHUTEIBHO OCH
NEePHEHANKYIISIPHON K CTEPIKHIO U MTPOXOoAsiien uepes ero cepeauny. Orser: 0,6 KI*M-.

10. HaiiTh MOMEHT WHEepUMU CIUIOIIHOTO IMWIMHApPA MAcCO 2 KI' U pPaAnycoM S cM
OTHOCHTEIIBHO ero oci cummetpun. OtBet: 0,025 kr-m’.

11. HaiiTu mMoMeHT uHepuuu cTepkHs Maccod 1,5 Kr m miMHOM 1 M OTHOCHUTEIBHO OCH
NEePHEHANKYIISIPHON K CTEPIKHIO U MTPOXOosiiiei yepe3 ero kouei. Oreer: 0,5 KI*M-.

12. BepeBka paspbeiBaeTCs mpu MOABEIIMBAHUM K HeWl Tena maccodt 36 kr. Teno kakoit
HanOoJIbIIIel MacChl MOYKHO TTOJIHUMATh Ha 3TON BEPEBKE C YCKOPEHUEM 2 M/c?? OtBer: 30 Kr.
13. Teno cockanb3bIBaeT MO INIAJKON MOBEPXHOCTH, cocTapistomieii yroin 30° ¢ TOpH30HTOM.
Haiitn yckopenne tena. OTBer: 5 m/c’.

14. C kakoil MMHUMAaJbHOUN FOPU30HTAIILHOM CHIJION HYXKHO MPUKUMATh TEJIO MAccoil 2 KI K
BEPTHKAIBHON CTeHE, 4TOObl OHO He ymano? KodpduiueHt TpeHHs MEX)Iy MOBEPXHOCTHIO

cteHbl 1 TenoM pased 0,2. Oreer: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 ¢. HaliTu cuity conpoTHBIIEHUS BO3/1yXa,
cunras ee noctossaHor. OtBer: 0,25 H.
16. MaxoBUK B BHAEC HWIMHIApa Maccod 5 kr u paaumycom 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpalieHus 1octur yactotel 10 06/c. Hailtu MOMEHT cuit, AeMCTBYIONINX Ha
MmaxoBuk. Otser: 1,57 H-m.

17. ToHkui oqHOPOAHBINA cTepkeHb JIMHOW 50 cM 1 maccoit 400 r BpamjaeTcsi ¢ yriioBbIM
yCKOpeHuem 3 pa)l/c2 OKOJIO OCH, TPOXOJSIICH TNEPIeHAUKYIIPHO CTEPKHIO dYepe3 ero
cepenuny. Onpenenuts Bpamaromuii MoMeHT. OTBer: 25 MH M.

18. [Tyns netut co ckopocteio 800 M/c, Bpamiasich OKOJIO IPOAOJIbHOM ocu ¢ yactoroil 3000
00/c. IlpuHMMas mymmo 3a IMWIMHAPHK AUAMETPOM 8 MM, ONpENeuTh KaKyro JON0 KUHETHYECKOM
SHEPIUHM TeJla COCTABIISET KHHeTH4YecKas sHeprus Bpamenus. OTset: 0,44 %.

19.  Tlox melicTBHMEM MOCTOSIHHOM CHIIBI BaroHeTKa Mpuodpesa ckopocTh 2 M/c. OnpenenTh
paboty A cuibl, eciiu Macca Baronetku pasHa 400 kr. OrBet: 800 Ixk.
20.  Manenpkuii mapuk maccoi 100 r JABMKETCS B TOPU3OHTAIBHOW IUIOCKOCTH HAa HHUTH

mHoit 40 cm. Kakyro paboTy HYXHO COBEpLINTH, YTOOBI YBEIMYUTH YIJIOBYIO CKOPOCTh
mrapuka ¢ 20 pan/c no 25 pag/c? Orser: 18 [Ix.

21. OrnpenenuTts JTMHENHYI0 CKOPOCTh IIEHTpa MOJIOT0 LMJIMHIIPA, CKaTUBLIETrOCsl 0€3 CKONBXKEHUS C
HAKJIOHHOM IIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OnHOpOIHBIM  LMIAMHAP KaTUTCS 0€3 MPOCKalIb3bIBaHUS IO TOPHU30HTAIBHOM

MOBEPXHOCTU CO CKOPOCThbIO 2 M/c. Ha Kakyio BBICOTY OH CMOXET MOJHATHCS 10 HAKJIOHHOU
mrockoctu? OtBet: 0,3 M.

23. CHapsn maccsl 50 Kr, JeTAIMA TOpU30HTAIBHO co ckopocThio 800 M/c, momagaer B
wiathopMy € MECKOM M 3acTpeBaeT B HeM. HalTu ckopocTh TuraTdopmbl MOCie TOMaIaHus
cHapsJa, ecau ee Macca 16 T. OTBer: 2,5 m/c.

24, [To ropu3oHTaNBHBIM penbcaM co ckopocThio 20 kM/4 aBukeTcs miardopma maccsl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 KT U ABMXKeTca BMecTe ¢ miaardopmoit. C
KaKOW CKOPOCTBIO TIOCTIE 3TOTO JBroKeTCs Tuiatopma? OTBet: 16 km/4.

25.  Ilnardopma B BHIe Aucka Maccoil 4 Kr U paguycoMm 12 cM Bpamiaercss MO HWHEPLUU
BOKPYT BEPTHKAIBHOW OCH. BO CKOJIBKO pa3 yMEHBIIUTCS YacTOTa BpalleHHs, €CT Ha Hee
MOJIOXKHUTH KOJbLo Maccol 1 xr u paguycom 10 em? OtBer: 1,35.



26. Touka coBepIaeT rapMOHUYECKUE KoJieOaHus 1Mo 3akoHy X = AcC0S(ot+o), rae A=3 cMm,
a®=2c". Haiiru MaKCUMaJIbHYIO CKOPOCTh TOUKH. OTBeET: 6 cM/c.

27. Touka coBepIIaeT rapMOHUYECKHE KOJIeOaHus 1Mo 3akoHYy X = ACOS(wt+@o), rae A=5 cm,
a ® = 2 ¢’*. Haiitn MakcuManbHOe yckopenue Touku. OrBet: 20 em/c?.
28.  Haiitm mnepuony KonebGaHuil (U3UUECKOTO MAsATHUKA, MPEACTABISIONIETO COOOM

OOHOPOJHBIA CTepkKEeHb JIuHOM 60 cM, BpallarolUCSd BOKPYr TOPU30OHTAIBHON OCH,
poxosuIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29. Haiitu mnepuwon kosiebaHui  (U3MYECKOTO MAATHHKA, MPEICTABISAIOMIEr0 CcoO0M
OJIHOPOAHBIN JUCK paanycoM 30 cM, BpalaroLIUiicsl BOKPYT TOPU30HTAIBHONW OCH, IIPOXOASILIEN
yepe3 kpaid qucka. Orser: 1,33 c.

30.  bamnon BMecTuMOCTBIO 20 J1 CONEPKUT YIIEKUCIHbINA ra3 maccoi 500 r moj naBieHuEeM
1,3 MIla. Onpenenuth Temneparypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHMMAaeT UACANbHBIN a3, couepxaumii | KMoib BeliecTBa Ipy JAaBJICHUH
1 MITa u Temniepatype 400 K? OrBet: 3,3 M,

32.  bamnon BMectuMocThio 12 11 comepkut yrnekucinsiii ra3. lasnenue rasa pasao 1 Mlla,
temneparypa 300 K. Onpenenuts maccy rasza B 6amnone. Orser: 212 r.

33. B Gamnone BMectuMocThiO 25 11 HaxoauTcs: BojopoA rpu temmeparype 290 K. Ilocne

TOrO0 KaK 4YacThb BOJOPOJA M3pacxoj0oBalld, JaBjieHue B OauioHe noHuswiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxooBaHHOro Bogopoaa. Orser: 8,3 r.

34. B Gamnone comepsxutcs ra3z npu temneparype 100 °C. [Jo xakoit temmneparypsl (B °C)
HY>XHO HarpeTh ra3, 9ToObl €ro JIaBICHUE YBEIUYIIOCH B Ba pa3a? Orset: 473 °C.

35. Kakoe konmdecTBO TEmIOTH MOTpedyeTcs, uToObl HarpeTh 1 mMonb azora Ha 300 K mpu
noctostHHOM 00beme? OTBet: 6,23 kK.

36. Ha cKOIbKO H3MEHWIACh BHYTPEHHSS OHHEPIus BOASHOIO Iapa, €CIM IpH €ro
1M300apuYeCKOM CKATUM BHELITHUE CUJIbI coBepuIin padoTy paBHyto 10 k/[x? OtBer: 30 kK.
37.  llpu xaKoM JaBJIEHUH NPOUCXOANUIIO N300apHOE paclIMpeHHe a30Ta, €ClIM Ha yBEJIIMYEeHUE
ero oobema Ha 12 51 6b110 3aTpadueHo KosnyecTBO TeruoThl paBHoe 21 k/x? Orser: 500 klla.
38.  Kakoe KOJIMUYEeCTBO TEIUIOTHI ObUIO 3aTPAaye€HO HA HArpeB Iejiusl MpU MOCTOSSHHOM 00beMe
V=20 1, ecmu ero garienue Bo3pocio Ha 400 k[1a? Oreer: 12 k/[:k.

39. Kakoe xonmdecTBO TEmIoThl MOoTpedyercs, 4ToObl HarpeTs 8§ Moib Bojgopoja Ha 100 K
IIpU NOCTOSSHHOM JaBieHun? Oreer: 23,3 k/x.

40.  Ilpu um3oxopHOM HarpeBe 1 Mons reiust Temieparypa yBenuuuBaercst B 3 pasa. Haiitu
npuparienne surpormn. OtBer: 13,7 JTx/K.

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETEHIIUH CoaepixaHue KoMIeTeH UM
[K-1 CriocobeH ocylecTBIATh HayYHO-UCCIIEI0BATEIbCKYI0 paboTy B 001acTH
TeXHOC(EepHOH 06e30MacHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMEeHY 10 IHUCHHUILIHHE

1. BbluncrneHue NpoiIGHHOTO MyTH NMPU HEPABHOMEPHOM ABMKEHHUU MaTepHallbHON
TOUYKH.

2. llentp w™acc. VYpaBHeHWe JBIDKEHHS IIeHTpa Macc. Cucrema IIeHTpa Macc.
PeakTuBHOE ABUXKEHUE.

3. KpuBonmHeiiHOe nBMKEHUE MaTepUANBbHON TOUKH. TaHTEHIMAIBHOE W HOPMAaJIbHOE
YCKOpEHHUE.

4. BpIBOJ MOMEHTOB MHEPLHUU CTEPKHS, UJIMHAPA, [Iapa.

5. Pabora cunbl 1 MomHOCTE. KiHETHUECKast SHEPTUsl MOCTYNATEIbHOTO JIBH)KEHHUSL.

6. Kwunermueckas »Heprus Teja, BpAIAIONICTOCS BOKPYI HEMOABM)KHON OCH.
Kunerndeckas 3Heprust Ipyu MIOCKOM JABH)KEHUU.

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



8. IlpyxuHHBIH, QU3NUECKUN U MATEMATHUECKUN MAsITHUKU. DHEPTHUsl TApMOHUYECKOTO
OCIIJLISATOpA.

9. CnoxeHre OJJMHAKOBO HAIIPABJICHHBIX U B3aMMHO MEPIECHAUKYISIPHBIX KOJIeOaHUH.

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

11. Cpennee 4dHCIIO CTOJKHOBEHHWH, CpemHss JJIMHA CBOOOMHOTrO Tmpobera u
3 PEeKTUBHBIN TUAMETP MOJIEKYIL.

12. Apmabarnbrii nponecc, ypaHeHue Ilyaccona.

13. TemmoemKkocTh WIEaTBLHOTO Ta3a NpH H30OMpoleccax. YpaBHeHWe Maiiepa.
Knaccuueckass MOJIEKYIIpHO-KMHETHYECKash TEOPHsS TEIJIOEMKOCTH HJICaIbHOIO Ta3a U ee
OTPAHUYEHHOCTb.

14. Kpyropo#i nporecc (muki). TerioBble ABUTATeNd W XoJioawibHble MammHbl. KITJI
uJeaIbHOM TeroBoil MmamuHbl. [{ukn KapHo.

15. DHTponus uaeansHOro ra3a Mmpu oOpaTUMBIX U HEOOPATUMBIX Mpoleccax. Teopema
Heprcra. Cratuctruueckoe TOJIKOBAHUE YHTPONUH. TepMOIHAMIKA HEOOPATHMBIX MPOIIECCOB.

4.2. llpome:xkyTouHas arTecTanus B popme 3x3amMeHa (2 cemectp)

Kon Pe3yabTaThl 0CBOCHHS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
KOMIIETeHIH U Conep:xanue KoMIeTeHUH i
OIIK-1 Crnoco0eH y4uThIBaTh COBPEMEHHbBIEC TEHACHIIUN PA3BUTHUS TEXHUKU U

TEXHOJIOTHH B 00JIaCTH TexHOCc(hepHOi OE30MaCHOCTH, U3MEPUTEIILHON U
BBIYMCIIMTENILHON TEXHUKH, HHPOPMAIIMOHHBIX TEXHOJIOTUH MPH PEIICHHH
THUIOBBIX 337124 B 00JaCTH MPOPECCHOHATBHOM IeSITeIbHOCTH, CBA3aHHOM C
3aIIUTON OKPYKAIOIEH cpeibl U oOecrieueHreM 0e30MaCHOCTH YelIOBEKa

Tunosble TeopeTnyecKkne BOMPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. DOnexrpuueckuil 3apsa U €ro cBoWcTBa. 3aKOH COXpaHEHMs 3apsja. Bzaumoneiictue
3apsa0B. 3akoH Kynona.

2. DIeKTpOCTaTUYECKOE TI0Je, BEKTOp HANpsKEeHHOCTH. [IpHMHLIMI cyneprno3uiuu
ANIEKTPUYECKHUX IOJIEH U €ro NPUMEHEHHUE JJIs pacdyeTa MoJis, CO3JaHHOTO CUCTEMOM 3apsA0B.

3. Tlorox BekTOpa HAaNpPSDKEHHOCTH 3JeKTpuueckoro mnois. Teopema [aycca s
ANIEKTPUYECKOTO OISl B BaKyyMe.

4. Teopema o HIUPKYISILMHM BEKTOPA HANPSHKEHHOCTH 3JeKTpudeckoro noist. [Torenuan
MOJIs1 TOYEYHOT'O 3apsijia.

5. CBobOozaHble U CBsA3aHHBIE 3apslbl. BekTop anekTpuyeckoro cMerieHus. Teopema
["aycca nist 2IeKTpUUECKOro Mo B JUIEKTPUKE.

6. /[ludnexkTtpuku, nNOISApU3ALUSA  AMANEKTPUKOB.  BekTop  MOISpU30BAHHOCTH.
ONeKTpUYeckoe Iojie BHYTPH JUAJIEKTPUKOB. JluWanekTpuyeckas BOCIPUUMYHMBOCTH U
IIPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsja B MPOBOAHUKE. DIIEKTpOCTaTWyecKas  MHAYKIUS.
DnexTpuyeckas EMKOCTh YEIUHEHHOTO ITPOBOIHUKA, 2-X IIPOBOJHHUKOB.

8. DnekrponBrkymas cuia. 3akoH OMa U CONPOTUBIICHHE TIPOBOJHUKOB. 3akoH Oma B
UHTerpaibHoi u auddepenunansaoit popmax. 3akon Oma a1 HEOTHOPOAHOTO y4acTKa IIETIH.

9. MomHocts TOKa. 3akoH JDkoymsa-JleHna B WHTErpasibHOW W IudQepeHInaIb-HOR
dopmax.

10. BekTop MarHuTHOW MHIYKIMK. MarHATHOE 1TOJIE PABHOMEPHO JABMKYIIIETOCS 3apsiia.
3akoH buo-Casapa-Jlamnaca.

11. B3aumonelicTBHE MPOBOHUKOB C TOKOM. 3aKOH Amriepa.

12. Teopema 0 HMPKYISALUU BEKTOPAa MHIYKIIMA MarHUTHOTO MOJIsl. 3aKOH MOJIHOTO TOKA.

13. Tlorokx BekTopa MarHMTHOW WHAYKIHMH. Teopema [aycca miisi BEeKTOpa WHAYKIHH



MarHuTHOTO noJid. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

14. SBnenue 3JIEKTPOMAarHUTHOU WHIYKIIUH. ONEBITEI ®dapapes. 3akoH
ANIEKTPOMarHuTHOM uHAyKuuu. IlpaBuno Jlenna. Onexkrponsukymas cuia UHAYKOUK. [lonHbii
MarHuTHeI NoToK. Toku Dyko.

15. SBnenune camoumnaykuuu. MuayktuBHOCTh. JJIC camomnaykuuu. MHIyKTMBHOCTH
COJICHOM 1.

16. B3aummuas wuHIyknus. B3anMHas HMHIYKTUBHOCTh. OHEpPrus KOHTYpPa C TOKOM.
ITnoTHOCTH HEpPrUM.

17. HamarnuuenHocts. Toxku HamarHuuuBaHUs. BeKTOp HANpsHKEHHOCTH MarHUTHOIO
noyist. Teopema 0 HUPKYIALMK BEKTOPA HANPSHYKEHHOCTH MarHUTHOTO MOJIS.

18. VpaBHenme MakcBemna [uis 3JCKTPOMAarHUTHOTO TOJS B HMHTETPAIBHOW H
nuddepeHnranbHoN hopmax.

19. MuddepenunanbHoe ypaBHEHHE SJICKTPOMATHUTHBIX KOJIEOaHWU, €ro pelieHue.
Bugp! konebanuil ¥ UX XapaKTepUCTUKH.

20. VYpaBHeHUE BBIHYXKJICHHBIX KojeOaHuil. Pesonanc TokoB u HampspkeHuid. [loHsTHE O
IIEPEMEHHOM TOKE.

Tunosble 321244 N0 AUCHHUIIJIHHE
1. Haiitu paccTosiHMe MEXIy ABYMs TOYEUHBIMHU 3JIEKTPUYECKUMHU 3apsilaMH, €CJId U3BECTHO,
YTO IPU YMEHBLICHUM 3TOro paccTosiHus Ha 50 cM cuia B3auMOJCHCTBUS YBEIUYMBAETCS B 2
paza. OrBet: 1,7 M.
2. Ha merammueckoit chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 wKn. Omnpenenuts
HaIPSKEHHOCTh E AJIEKTPOCTATUYECKOTO MMOJsi Ha paccTossHUU I = 10 cM OT ueHtpa chepsl.
OrtBet: 0.
3. Ha wmerammmueckoit chepe pamguycom 15 cm mHaxommres 3apsa Q = 2 uKin. Onpenenutsb
HANPSDKEHHOCTD £ DJIEKTPOCTATUYECKOTo ToJisk Ha moBepxHocTH cheprr. OTBer: 800 B/Mm.
4. Ha merammueckoit chepe pamguycom 15 cm Haxomutes 3apsn Q = 2 uKin. Onpenenutsb
HaIpPSKEHHOCTh E AJIEKTPOCTATUYECKOTO IMOJsi Ha paccTostHUU I = 20 cM OT 1eHtpa cdepsl.
OtBet: 450 B/m.
5. Merammyecknii map pagumycoM 5 cm Hecet 3apan Q = 10 aKin. OnpenenuTs nmoTeHman @
AIIEKTPOCTATUYECKOTO MOJIsI Ha moBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIEHTPUUYECKUE METAITIMUecKue 3apskeHHble cdepsl paguycamu Ry =6 cm u Ry, =10
CM HecyT cooTBeTCTBeHHO 3apsiibl Q1 = 1 HKn u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E 10Js
B TOYKE, OTCTOSIIEH OT LieHTpa chep Ha pacctosiHue 1 = 5 cM. OTBer: 0.
7. DnexKTpuyeckoe I0Jieé CO3[aHO JABYMs OECKOHEYHBIMH MapauleibHBIMHM IUIACTUHAMH,
HECYIIMMH PABHOMEPHO paclpeieNeHHbii mo miomany 3apsa [ = 1 uKn/m% Onpenenuts
HanpsbkeHHocTh E mons mexay minactunamu. OtBer: 0.
8. DnexTpuyeckoe Io0Jie CO3[aHO JABYMs OECKOHEYHBIMH MapauIeibHBIMHM IUIACTUHAMH,
HeCYL[MMH PABHOMEPHO pacrpeneneHHbiii mo miomanu sapsa [ = 1 uKim/m Onpenenuts
HanpspkeHHOCTh E nons BHe mactud. OTBer: 113 B/m.
9. TloTeHIMAT SIEKTPHYECKOro OIS, CO3aBAEMOr0 CHCTEMOH 3apsiioB, HMeeT BUI ¢ = a(X’-
yz), rae a=1B/M%. Haiitu MOJYJIb HANPSKEHHOCTH JJIEKTPUYECKOIO IO B TOYKE C
koopauHaTamu X = 1 M, y = 0,5 M. OtBet nmpuBectu B cucteme CH 1 OKPYTJIUTH C TOYHOCTHIO JI0
nByx nudp mocine 3amnstoil. [OTBer: 2,24 B/m.
10. /Ia Toueunsix 3apsina +7,5 K u —14,7 K pacronoxkeHsl Ha paccTosHUM 5 cMm. Haiti
HANPSDKEHHOCTD AJIEKTPUYECKOTO TOJIS B TOUKE, HAXOASIIEHCs Ha PACCTOSIHUKM 3 CM OT MEPBOTo
u 4 cM oT BrOporo 3apsaa. Orser: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh DJIEKTPUUYECKOrO TMOJs B TOYKE, PACIOJIOKEHHON BAOMIb
npsaMoi, coenunsroment 3apsasl +10 HKn u +8 vHKn 1 Haxopsmieics Ha paccrosHuM 12 cM oT
nepBoro u 8 cM oT BTOporo 3apsna. Paccrosnue mexnay 3apsgamu 20 cMm. OTser: 5000 B/m.



12. B BepmmHax KBajpaTa co CTOPOHOM 5 cM HaXoASTCS OJMHAKOBbIE MOJIOKUTEIbHBIC 3aPsi]Ib
2 uKn. OnpenenuTs HaNPSHYKEHHOCTD AJIEKTPUYECKOTO TOJIs B LIeHTpe KBajapara. Oreer: 0.

13. Paccrosuue | mexay 3apsgamu Q==42 uKi qunoss pasao 10 cM. Haiitu moteHIuan ¢ moss
CO3JIaHHOT'O JMIIONIEM B TOUKE, yAaleHHOH Ha =10 cM Kak OT epBOTo, TaK ¥ OT BTOPOTO 3apsija.
Ortgert: 0.

14. lunons ¢ 3IEKTpUYECKMM MOMEHTOM p =75 nKim'mM cBOOOJHO ycTaHaBIMBaeTcs B
OJIHOPOJHOM DJIGKTPUYECKOM TToJie HampsokeHHocThio E = 80 kB/M. Bperamcnuths paborty A,
HEOOXOIUMYIO JIJIsL TOTO, YTOOBI IOBEPHYTH AUIMOJb Ha yroi o = 90°. OTrBeT: 6 MK/IK.

15. Ompenenuth, HpU KaKOW HANPSHKEHHOCTH E CpeqHero MaKpOCKOMHYECKOro TMojs B
IUAJICKTpUKE (€=3) MONAPU30BAHHOCTh P JTOCTUTHET 3Ha4yeHus1, papHOro 200 MxKu/m% OtBer:
11,3 MB/m.

16. Haiitu paanyc BHemHeH oOkiaaku Ry Bo3aynHOTo chepruyeckoro KOHAeHcaTopa EMKOCThIO
C =4 n¢, ecnmu paguyc BHyTpeHHel o0knaaku Ry = 2 cMm. OTBet: 4,5 cm.

17. Haiitu pamuyc R; BHyTpeHHeH OOKIaIKu CHEpUYECKOro KOHACHCATOpa EMKOCTBHIO
C = 3,3 n¢, ecnu paauyc BHenHed Ry = 3 ¢m, ausnektpuk — mapadud (¢ = 2)? Orer: 1 cMm.

18. OmpenenuTh 3IEKTPOEMKOCTh LWIMHIPUYECKOTO BO3IYIIHOTO KOHAEHCATOpa IJIMHOM
| =10 cm, ¢ pamuycamu o6kimanok Ry =1 cm u Ry = 2 cm. OtBer: 8 n®.

19. Tpu onMHAKOBBIX KOHJIECHCATOPA COENMHEHBI IMOCIeNOBaTeIbHO. EMKOCTH Takoi OaTapew
C =100 n¢. OmpenenuTh €MKOCTh OaTapew KOHIEHCATOPOB, TMOCIE TOTO, KaK OJWH W3 HUX
3anoiaHwin napadunom (¢ = 2). OrBer: 120 nd.

20. ITnockuit Bo3aymHBIA KOHAEHcAaTop AnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimanoB U =300 B. Tlocie oTkiItOYeHHS OT HMCTOYHHKA TOKAa PACCTOSTHUE MEXIY
oOKJIaIKaMu KOHJIEHcaTopa ObIIO yBeIHueHO B 5 pa3. Onpenenuts paboTy A BHEIIHUX CHII IO
paszaBmxeHuto ooknanok. Oreer: 0,2 m/I:k.

21. Cwuia ToKa B MPOBOJHUKE U3MEHSETCS CO BPEMEHEM I10 3aKOHY (1) =kt , rae k=0,5 Alc.
Haiitu 3apsn , mporekaromuii yepe3 IONEpPeyHOe CeueHHe IMPOBOAHMKA 3a BpeMs 7=1c.
OTtBert: 0,25 K.

22. AxkymynsaTop ¢ BHyTpeHHUM conpotusieHreM 0,080M npu Toke 4A oTAaeT BO BHEUIHIOK
nenb 8BT. Kakyto MOIIHOCTB OT/IaCT OH BO BHELIHIOKO 11eTb Ipu Toke 6A? OtBer: 11 Br.

23. K ucrounuky Toka ¢ 3JIC P1=1,5 B npucoenuaunm karymky ¢ conporusieaneM R=0,1 Om.
AmnepMmeTp mokasai cuily Toka, paBHyto 11=0,5 A. Korzma k MCTOYHHMKY TOKa MPUCOEAMHUIN
MOCJIEI0BATENBHO €1Ie OJMH UCTOYHUK ToKa ¢ Takoi ke DJIC, To cuna Toka | B TOM *ke KaryIike
okazasiack paBHoit 0,4 A. OnpenenuTbh BHYTPEHHEE COMPOTUBICHUE TIEPBOTO MCTOUYHHKA TOKA.
OtBer: 2,9 OM.

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

25. TInOTHOCTH TOKAa B MEIHOM WPOBOJHUKE paBHA 2 A/vmM?. Haiiti HaIPSKEHHOCTh
ANEKTPUYECKOTO TOJISI B MPOBOJHHUKE. YAenbHOE conmpoTuBieHne Menu 17 HOm M. OtBer:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO UIMHHOMY TIPOBOAHMKY TedeTr Tok 50 A. Omnpenenutsb
MarHUTHYI0 HHIYKIUIO B TOYKE, YJAJIEHHON Ha paccTosiHue 5 cM OT mnpoBojaHuKa. OTBeT:
200 mxTa.

27. Yemy paBeH paJnyCc TOHKOTO KOJIbIla, IO KOTOpoMY TedeT Tok 30 A, eciM HamnpsKeHHOCTh
MarHuTHOTO MOJIA B IIEHTpe Koblia paBHa 2 A/mM? OTBet: 7,5 M.

28. Kakoii Tok TeueT no npsMoMy OECKOHEYHO JAJTMHHOMY IPOBOJHHKY, €clii Ha paccTtosHuu 10
CM OT Hero mMaruuTHas uHaykuus pasHa 20 MxTn? Orert: 10A.



29. Kaxkoii Tok uaeT mo ToHKOMY KoJblly paguyca 10 cM, ecii HHIYKIHS MarHUTHOTO TOJIS B
neHTpe konbla paBHa 100 MxTn? OrBer: 16 A.

30. /IBa AMMHHBIX MapajuIeJbHBIX IPOBOJAA HAXOAATCS HA PACCTOSAHUM I =5CM OIUH OT
npyroro. ITo mpoBoiamM TEKyT B MPOTHUBOIIOJIOKHBIX HAPABICHUAX oJuHaKoBbIe TokK | =10 A
Kaxablid. HaliTu HanpsokeHHOCTs H MarHMTHOTO Mosist B TOYKE, HAaXOJALIEHCs HAa pacCTOSHUU
r1 =2 cm ot ogHOrO U Iy = 3 ¢M oT Apyroro nposoaa. Oreer: 132 A/m.

31. Onpenenuth UHIYKIIMIO MATHUTHOTO TIOJIS HA OCH JJTUHHOTO COJICHOHJIA, COJEPIKAIIETO
n = 20 ButkoB/cM nipu cuite Toka | = 10 A. Otset: 0,025 Ta.

32. CKOJIbKO BUTKOB Ha €IWHUILYy JJIUHBI COJEPKUT JJIUHHBIA COJCHOWJ TpPH CWIEC TOKa
| =0,5 A, eciii HanPsKEHHOCTH 10JIs Ha ocu conieHonsia H = 300 A/m. OtBet: 600 ml

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

34. BbryuciuTh MUPKYJIAIUIO BEKTOpa HANPSHKEHHOCTH BJOJIb KOHTYpA, OXBATHIBAIOIIETO

toku |1=10A, [,=15A, Tekymme B OHOM HampaBiaeHHUH, U ToK [3=20A, Tekymuii B
IPOTHBOIOJIOKHOM HarpasieHUU. OTBeT: 5 A.

35. IIpsimoit mpoBoJl, O KOTOpoMy TeueT TOK 1=1 kA, pacroyiokeH B 0AHOPOJHOM MarHUTHOM
1ojie MEepHeHIUKYIApHO JuHuAM uHAykiuu. C kakoil cuioit F neiictByer mojie Ha OTpe3oK
npoBoa juuHoM 1=1 M ecnu MarauTHas uHayKus B pasua 1 Tn? Oreer: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TeueT Tok 1=100 A, pacnoioxeH B OJHOPOAHOM
MarHUTHOM T0Jie 1o/ yriioM 60° K JuHUSIM MarHuTHoW uHaykiuu. C kakoit cunoit F neiictByer
1oJie Ha OTPe30K mpoBoja amuHoi 1=10 cm ecnu marHuTHast uaaykius B pasua 0,1 Tn? OrBer:
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 ¢ uuaykuuedn B=0,1 Tn. Ilnockocts pamku
napajulejbHa JUHUAM MHAYKIMM. HaliTh MexaHn4ecKuil MOMEHT M, NEeUCTBYIOUIMI Ha paMKy,
Korja 1mo BUTKyY TeueT Tok |=1 MA. OTBeT: 12 MmxH/Mm.

38. HampsokenHocTh H MarHuTHOTO mTONS B IIEHTpe KpyroBoil BuTKa paBHa 200 A/M.
MarHuTHBII1 MOMEHT p,, BUTKA paBeH | A-M? BBIHCIIATS pamuyc R Butka. OTBet: 9,27 cMm.

39. Berumcnuts paguyc R 1yri okpyXKHOCTH, KOTOPYIO OMMCBHIBAET MMPOTOH B MAarHUTHOM TI0JIE C
unayknuei B = 15 mTn, ecinu ckopocTh v poToHa paBHa 2 Mwm/c. OtBet: 1,38 M.

40. JIByKpaTHO HMOHHU3HMPOBAaHHBIA aToM Tenus (o-4acTHlia) JBHXKETCS B  OJHOPOIHOM
MarHuTHOM noJje HanpsbkeHHocThio H = 100 kA/M no okpyxHoctu paguycoMm R = 10 cm. Haittu
ckopocTh U a-dactuilsl. OTBet: 0,61 Mwm/c.

41. Ha »neKTpoH, IBMXKYIIMMHCS B OJHOPOJHOM MAarHWTHOM moje uHaykuued B =2 Tin co
ckopocteio 0= 10" m/c neiicteyer cuma F=1,6 nH. Haiitn yron Mexiy HampaBICHHSAMH
CKOPOCTH M MarHUTHOM MHAykuuu. OrBer: 30°.

42. 1lenb COCTOUT U3 MOCJENOBATENBHO COEAMHEHHBIX compoTuBieHHs R =1 Owm, karymku
uHAYKTUBHOCTH L = 1 I'H, ncrounuka Toka u kimoyva. Kirtou 3amMkHyT. Uepes kakoe BpeMs mociie
pa3MbIKaHUs KJIF0Ya CUjla TOKA B ienu yMeHbInTed B 2 pasa? Orser: 0,693 c.

43. llemb COCTOMT W3 TIOCJIENOBATENBHO COCTUHEHHBIX  CONPOTHBIICHUS, KATYIIKA
WHIYKTUBHOCTH, HICTOYHUKA TOKa U Kiroda. Kirou 3aMkHyT. Uepes t = 0,5 ¢ nocne pa3mplkaHus
KJI0Ya cuja TOKa B LENMM yMeHbImiaack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
uHIyKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BplYUCIHTH SHEPTHI0 MArHUTHOTO TMOJs cojeHowmmaa, 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 NPOBOASIIETO KOHTYpa, €CIM MAarHUTHBIM MOTOK 4Yepe3 Hero
yBenuunBaetrcs Ha 0,02 BO B pe3ynbrare u3MeHeHUs Toka B KoHType ¢ 4 A 1o 8 A. OTtBert:
5 mI'H.

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl
KOMIeTEeHIUH Conep:xkaHue KoMIeTeHIH
ITK-1 CriocoOeH OCyIIeCTBIIATh HAyYHO-MCCIIEIOBATEILCKYIO0 padoTy B 00J1acTH
TexHocpepHoii OezomacHoCTH

Tunosble TeopeTHyecKre BOMPOCHI K IK3aMeHY M0 JUCHHUILINHE

1. TloTeHIMAIBHOCTh 3JNEKTpUYECKOro mois. Pabora mo mepeMemeHuro 3apsijia B
anekTpudeckoM nose. [lorennnanbHas SHeprus B3auMOACHCTBUS AIIEKTPUUYECKUX 3apsI0B.

2. Css3p MEXAY MOTCHIUAIOM U HANIPSHKEHHOCTBIO.

3. Ilpumenenue Tteopembl ['aycca sl pacuera SJIEKTPUUYECKUX IOJIEH, CO3JaHHBIX
TOYEYHBIM 3apsI0M, PABHOMEPHO 3apsDKEHHBIMH IUIOCKOCTBIO, Cepold, HHUTHIO, IHIHMHIPOM,
[IAPOM.

4. BpruucieHue NOTEHIHMANA 110 HANPSYKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

5. DnexTpuyeckMil MOMEHT aumnois. ToueuHbld JUMONb. JIEKTPUYECKOe IMoJje
TOYEYHOTO JUIOJS U €ro pacyeT Ha OCHOBE MPHUHIIMIA CYNEPHO3ULMH. DIEKTPUUECKOE T10JIe Ha
OCH JTUTIONS ¥ B HANPABJICHUU, IEPIICHANKYIIPHOM K OCH JUIIOJS.

6. DJeKTpuYecKHii AMIONb B OJHOPOJHOM M HEOIHOPOIHOM 3JIEKTPHUYECKOM IIOJIE.
[ToreHunanbpHas SHEPTUS JUTOS.

7. VYcnoBus Jid  BEKTOpa HANPSHKEHHOCTH 3JEKTPUYECKOro TMOJMsl M BEKTOpa
AIIEKTPUYECKOTO CMEIIEHHUS Ha TPAHUIIEe IBYX JUAJIEKTPUKOB.

8.  CerseroseKTpUKH, UX CBOMCTBA. [IMAIEKTPUIECKHIA THCTEPE3HC.

9. KongeHncatopbl, BHIbl KOHJEHCATOPOB. OHEPrus 3apspKEHHOIO IPOBOJHUKA,
KOHJIEHCATOpa. DHEPTHsl MIEKTPUIECKOro nojist. O0beMHast INIOTHOCTh YHEPTHUH.

10. Knaccuyeckue OnbIThl 10 OOHAPYKEHUIO U O0BSICHEHHIO MEXaHW3Ma BO3HUKHOBEHHUS
ANIEKTPUYECKOTO TOKA. YCIOBHS BO3HUKHOBEHHUS JJIEKTPUUYECKOTO TOKA. XapaKTePUCTHKU
ANIEKTPUYECKOTO TOKA: CHJIA TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPBIBHOCTH.

11. Pas3BerBneHHble anekTpuueckue uenu. [Ipasuna Kupxrodga.

12. Ksa3ucranuonapubele TokH. IIporecchl ycTaHOBIEHHUS TOKa NpH 3apsie, paspsie
KOH/JIEHCaTopa.

13. [pumenenue 3akona buo-Caapa-Jlamnaca st pacdeTa MAarHUTHOTO TIOJISI TPSIMOTO
IIPOBOJHMKA C TOKOM, KPYTOBOT'O ITPOBOJHUKA C TOKOM.

14. JleiicTBMe MarHUTHOTO Ha MBIKYyIIHiics 3apsa. Cuna Jlopermna. Dddexr Xomna.

15. IIpumeHeHHe 3aKOHa MOJIHOTO TOKA JUIl pacyéTa MarHUTHOTO TOJS COJIEHOW[A,
TOPOUJIATIBHOMN KaTYIIKH.

16. Pabora no nepeMernieHno NpOBOAHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

17. V3meHeHnne Cuibl TOKAa TIPU pPa3MBIKAHWUW/3aMBIKAHUHM IIEMH, COJEpIKaIen
WUHIYKTUBHOCTD.

18. VYcnoBus ansi BEKTOPOB WHAYKIIMU U HANPSDKEHHOCTH MarHUTHOTO TOJISl HA TPaHUIIe
JIByX MarHETHKOB.

19. wma-, mapa-, peppo MarHeTUKN: OCHOBHBIE XapaKTEPUCTHKH.

20. /luBepreHuuss W pOTOp BEKTOpa MHIYKIMM MarHuTHoro mojis. Buxpesoe
AIIEKTPUYECKOE T0JIE, TOK CMEIIEHHsI. DIEKTPOMarHUTHOE TOJIe.

4.3. IIpome:xxyTounasi arrecranus B gopme 3auera (3 cemectp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETeHIIU U Coaep:xanue KOMIETeHIH I




OIIK-1 CnocoOeH yuuThIBaTh COBPEMEHHBIC TEHCHITNN PA3BUTHS TEXHUKH 1
TEXHOJIOTHH B 00JaCTH TEXHOC(HEPHOU O€30MMaCHOCTH, U3MEPUTEIEHON U
BBIYHUCIUTENbHON TEXHUKH, HHPOPMAIIMOHHBIX TEXHOJIOTUN TIPU PEIICHUU
THUIOBBIX 33124 B 00J1aCTH MPO(PECCHOHATBHOM NESTEILHOCTH, CBA3aHHOM C
3alUTON OKpYKAIoIIel cpelibl U obecriedeHrneM 0e30IacCHOCTH YeloBeKa

Tunosble TeopeTHYECKHE BONPOCHI K IK3aMEHY 10 TUCHUILIMHE

1. Pacnpocrpanenue BosH B ynpyroi cpene. IIponosibHble M IONEPEYHBbIE BOJIHBI.
VYpaBHeHue IUIOCKOM W cdepuueckoil rapmMoHumdecknx BosH. Pa3oBas ckopocTb. BomHoBoe
ypaBHeHHe. DHeprus BoaHsbl. [IpuHumn cynepnosunuu BoiH. CTosune BOIHBI.

2. BomnHoBoe ypaBHEHHE Ui JJIEKTPOMArHUTHOW BOJIHBL. (OCHOBHBIE CBOWCTBA
IEKTPOMAarHUTHBIX ~ BOJH. OHEPrus JJIEKTPOMArHUTHBIX BOJMH. Bekrop IlolHTuHHTA.
VHTEHCUBHOCTH BOJIH.

3. BpemenHas u npocTpaHCTBEHHass KOrepeHTHOCTH. CTeneHb KOIepeHTHOCTH.
Wutepdepennus nyx BomH. UnTepdepenuus ceera. [llnpuna natepdhepeHIMOHHON TOIOCH.

4, Jludpakmus ceera. [Tpuniun Ioiirenca-dpenHens.

5. EcrecTBeHHbIl 1 moaspu30BaHHbIM cBeT. 3akoH Maitoca. CTeneHb Mosipu3aluu
CBETAa.

6. Ilomspuszanus npu OTpaKEHUH U MpesoMiIeHnH. 3akoH bprocrepa.

7. PacmpocTtpaHeHue cBeTa B MONIOIIAIOLIMX cpefax. 3akoH byrepa. [lucnepcus ceera.
HopmasibHas u anoMasnpHas qucrepcus.

8. TemnoBoe wH3JIydyeHHE U €ro XapaKTEePUCTHKH. 3aKOHbI TEIUIOBOTO H3JIYy4EHHUS.
I'mnioresa [1nanka. @OTOHBI.

9. KopnyckyisipHO-BOJHOBOM ayanu3M cBeta M Marepuu. lumoresa xae bpoiins.
Hexkotopsie cBolicTBa BoaH Ae bpons.

10. BonHoBBIe cBoOiicTBAa MuUKpouacTull. JIMQpakius dJIEKTPOHOB. [TpuHIMn
HeonpeneneHHocTH [ eitzendepra.

11. BonnoBas ¢yHKIus U ee pusnueckuit cmpicia. HopMupoBka, cTaHIapTHBIE YCIOBHSL.
Cyneprno3uiys COCTOSTHUI B KBAHTOBOW MEXaHHKE.

12. Yactna B OAHOMEPHOH MPSIMOYTOJbHOW IOTEHLHUAIbHOM sIME C OECKOHEYHO
BBICOKMUMU CTeHKamH. [IpoxokjaeHue dYacTuilbl CKBO3b TMOTEHIMAIBHBIN Oapbep. JIMHEWHBIN
rapMOHUYECKUH OCLWILIATOP.

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

14. KBantoBble umucia sJekTpoHa B arome. CnuH anekTpoHa. CHHUH MHKPOYACTHIIL.
®epmuonbl. bo3onbl. IIpunnun Ilaynmu. PacnpeneneHue 3JIEKTPOHOB 10 DHEPrETHUYECKUM
YpOBHsIM B aromax. [lepuonnueckas cuctema 3J€MEHTOB.

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

16. Pa3mep, cocTtaB u 3aps aTOMHOTO a1pa. Jledext Mmaccel U s3Heprus cBsa3u aapa. CruH
s/Ipa U €r0 MarHUTHBIA MOMEHT. S aepHbie cuiibl. Monenu siapa.

17. O6mme cBoiicTBa 3MeMeHTapHbIX YacTHll. Kiaccudukanus sneMeHTapHBIX YacTHIL.
Yactuupl u anTuyactuipl. CullbHOE, JJIEKTPOMarHUTHOE, cjlaboe U TPaBUTALMOHHOE
B3aUMOJICHCTBUS.

TunoBble 3a1a4¥ 110 AMCHUIIIMHE
1. Ha mytu cBETOBOM BOJHBI, MAYIIEW B BO3/1yX€, MOCTABWIA CTEKISHHYIO IUIACTUHKY
(mokazarens TpeoMIIeHHs CcTekaa paBeH 1,5) tommmHOM 1 mm. Ha CKONBKO W3MEHHTCS
ONTHYECKas JJIMHA ITYTH, €CJIM BOJIHA MAJIaeT Ha TJIACTUHKY HOpMalibHO. OTBeT: 0,5 MM.
2. Haiitu Bce nnuHbl BoMH Bumumoro cera (ot 0,76 mo 0,38 Mkm), kKOTOpbhle OymyT
MaKCHMaJbHO YCHJIEHBI MPU ONTHYECKOW Pa3HOCTH X0Jla MHTEPPEpUPYIOIIMUX BOJIH, paBHOM 1
MKM. OTBeT: 0,5 MKM.



3. Paccrostare d mexay nByms miensmu B onbite FOHTra paBao 1mm, paccrostaue | ot mieneit
1o 3kpana 3 M. OnpenenuTs IMHY BOJHBI A, UCITyCKaeMO HCTOYHUKOM MOHOXPOMAaTHYECKOIO
CBETa, ey muprHa b uHTepPepeHIIMOHHBIX T0JI0C Ha YKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibnyto mienky (N = 1,3), Haxomsuiyrocsi B BO3JlyXe, MaJaeT HOPMAJIbHO IMYy4OK
aydeii Oenoro ceeta. [Ipu kakoi HauMmeHbliei TommnHe d TUIEHKH OTPaKEHHBIA CBET C JUTMHOM
BoiHBI A = 0,55 MKM OKakeTcs MaKCMMaJabHO YCWJICHHBIM B pe3yibTaTe HHTephepeHInn?
OtBet: 0,1 MKM.

5. Paccrosinue Ary 1 Mexay BTOPBIM U MIEPBBIM TEMHBIM KoJibllaMu HbI0TOHA B OTpa)keHHOM
cBere paBHO 1 MM. Ompeaenutb paccTossHUE Aljgg MEXAY JAECATHIM U JIEBSATHIM KOJbLIAMH.
Otser: 0,39 mm.

6. Ha mens mupuHoit ¢=0,05 MM magaeT HOpMaJIbHO MOHOXpoMathueckuit cBer (A=0,6
MKM). OnpenenuTs (B rpaaycax) yroi ¢ Mexay NepBoHaYalbHBIM HAapaBJICHUEM yyKa CBETa U
HaIpaBJeHUEM Ha YETBEPTYIO TEMHYIO ITU(pakIinoHHyto mojocy. OtBer: 2,75°.

7. CKONBbKO IITPUXOB HA KAXKIBIM MUJLTUMETP COACPKUT MUPAKIMOHHAS pelieTKa, ecliu
npu HaOMIOJEHUH B MOHOXpoMaTuueckoMm cBere (A=0,6MKM) MaKCHMyM IISITOTO MOpPsaKa
OTKJIOHEH Ha yroa ¢=18°? Orser: 100.

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

9. CKOJIBKO IITPUXOB HA KAXKIBIH MWUIMMETP COACPKUT AU(PPAKIIMOHHAS PEIIETKA, €CIU
npu HaOMIOJECHUM B MOHOXpoMarudeckoM cere (A = 0,6 MKM) MakCHMyM TPETBEro MOpsAKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

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

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

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

13. VYron mexnay riaBHBIMU IJIOCKOCTSMH MOJSIpU3aTOpa U aHaimu3aTopa coctaBiseT 30°.
Onpenenuth U3MEHEHHE WHTEHCHBHOCTH TMPOIIEIIIET0 Yepe3 HUX CBETa, €CIU yrol MEXIy
TJIaBHBIMU TJIOCKOCTSIMU MOJIIPU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Orser: 1,5.

14. Crenenp nonspuzanuu P yacTuuHo-mosipu30BaHHOTO cBeTa paBHa 0,5. B ckombko pas
OTIIMYAETCs MaKCHMallbHas WHTEHCHUBHOCTH CBETa IMPOIMYCKAeMOr0 Yepe3 aHaiu3aTop, OT
MuHuUMaiibHOM? OTBeT: 3.

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

16. IToTok »Heprum, W3Iy4aeMblii W3 CMOTPOBOIO OKOIIKAa IUIABWJIBHOM Ieud, paBeH 34 BT.
OnpenenuTs TeMIeparypy Medn, €CIM VIO b OKOILIKA COCTaBIIAET 6 oM. Otaer: 1000 K.

17. Bo ckoibko pa3 Hazo yBEITMUYHUTH TEPMOIMHAMUYECKYIO TeMIeparypy aOCOIIOTHO YEPHOTO Tena,
YTOOBI €r0 SHEPreTHYecKas CBETUMOCTh B3pocia B 16 pa3. OrBer: 2.

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

19. Onpenenuth UIMHY BOJHBI CBeTa, oOmydaromero ¢oTokaTon ¢ paboTo BBIXOJA

A =2,15B, ecnmn MakcuManbHAas KHHETHUYECKass SHEPrus (POTOIIEKTPOHOB Tmax = 1 3B. OTBeT:
400 um.



20. Ha moBepxHocTh doTokaTonma magaeT MoHoxpomaTudeckuid cBet (A = 310 um). UToOBI
MPEKPATUTh OMHUCCHIO JJIEKTPOHOB, HYXHO TMPUIOKUTH 3aJCPKHUBAIONIYI0O  Pa3HOCTh
norennuanoB U ve menee 1,7 B. Onpenenuts paboty Beixoaa B 5B. OtBet: 2,3 3B.

21. Yactuia HaxoauTCsl B MOTEHIMAIBLHOM sMKe. HallTu OoTHOIIEHHE pa3HOCTU COCEIHUX
SHEPreTHUeCKux ypoBHeU AEn1 5 K sHEeprum £, dacTuisl B crydae N = 5. Oreet: 0,44.

22. Yactuma HaxoauTcs B MOTEHUUAIBHOM slUKe. HallTh OTHOLIEHHE PAa3HOCTH COCEIHUX
SHEepreTudeckux ypoBHeu AEni1, k sHepruu E, yactuusl B ciaydyae n — . OrBer: 0.

23. Onpenenuth XOJUIOBCKYIO pa3HOCTh TMOTEHIUAIOB MEXKAY TpaHsIMH KPEMHHEBOTO
obpasiia mmpuHOW | =2 cM, TMOMEHIEHHOr0 B OJHOPOJHOEC MArHUTHOE MOJE€ C WHIYKIUEH
B = 0,3 T, npu npornycKaHuK TOKa IIOTHOCTBIO | = 2 A/M. Tlocrosaas Xomwia Ry = 0,1 M¥/Ko.
OTteer: 1,2 MB.

24.  OmpenenuTh IMOCTOSHHYIO XoOJUla METaUIM4eCKOro o0pasla, €cid KOHIEHTpaLus
HOCcHUTeNeH 3apsiaa n =4,1- 10%° 3. OTBer: 0,015 MK

25. Kakast gacth (B %) HAYalIbHOTO KOJMYECTBA aTOMOB PAJMOAKTHBHOrO aKTHHHS - Ac
ocra”ercs uepe3 5 cyt? Ilepuoa nomypacnaga 10 cyrok. OrBer: 71 %.

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

27.  3a omuH rojJ HavaJlbHOE KOJIMYECTBO PaJUOAKTUBHOTO W30TONA YMEHBIIUJIOCH B TpPHU
pa3a. Bo ckonbko pa3 oHO yMeHbIIUTCS 3a Ba roga? Orser: 9.

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

u3oromna. Onpenenuts nepuoa nouypacnaga T12. OTBer: 4 qHs.
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29. SlnepHas peakuuss UMEET BHU]T Li+?— "Be+ He. Onpenenutbh MacCOBOE YHUCIIO
HCOOCTAOIICTO 3JICMCHTA. OTtBert: 7.

12 2 11
30.  Slpepmas peaxkums umeer By C+ H > "B Onpepenmts maccoBoe umcio
HEJ0CTAKOIIEro 31eMenTa. OTBer: 3.

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEHIIUH CoaepixaHue KoMIeTeH UM
[K-1 CriocobeH ocylecTBIATh HayYHO-UCCIIEI0BATEIbCKYI0 paboTy B 001acTH
TeXHOC(EepHOH 6e30MMacHOCTH

Tunosbie TeopeTHYECKHE BONPOCHI K IK3aMEHY 10 IUCLHUILIHHE

1. Cooco6sl HabmomeHuss uHTepdepeHIMU cBeta. J[ByxiydeBass uHTEpdEpeHIns.
Wutepdepeniyisi B TOHKMX IUIeHKax. [losockl paBHOrO HakiIOHAa M PABHOM  TOJIIMHBL
HnTepdepomerpsl.

2. Meron 30 ®penena. dudpaxuus PpeHens Ha KpyIIOM OTBEPCTHH. 30HHAs
IIJIACTUHKA.

3. udpakuus @payHrodepa Ha eI 1 MHOTUX IIeisIX. JudpakunonHas pemerka.

4. Jludpakmus ©Ha mnpocTpaHcTBeHHOW pemetke. Dopmyna Bymnbda-bparros.
Paspemaronias cnocoOHOCTh ONTUYECKUX TPUOOPOB.

5. DKCnepuMEeHTaJbHOE TMOATBEPKIACHUE KBAaHTOBBIX CBOWCTB CBETA: BHEIIHHUA
doroaddext: apdext KomnroHa.

6. KgsanroBble ypaBHeHWs nBWkeHUs (oOmiee ypaBHenue lllpemuHrepa, ypaBHeHHE
[IIpenuHrepa aas CTallMOHAPHBIX COCTOSHUM).

7. DHepreTHyeckue 30HbI B KpUCTAJUIaX B MPHUOIMKEHUU CUJIBHOM CBS3H. MeTaibl,
MIOJIYIIPOBOJHUKH U JUDJIEKTPUKHU 110 30HHON TEOPUHU.

8. CoOcTBeHHAs U PUMECHAS TPOBOAMMOCTb ITOTYTIPOBOTHIKOB.

9.  ®OTONPOBOAMMOCTH MOIYITPOBOJHUKOB.

10. KoHTakT IByX METAJJIOB IO 30HHOM TeOpUH. TepMOdIEKTpUUECKHE SBICHUS M UX
IIPUMEHEHUE.




11. BrimpsimieHHEe NEPEMEHHOIO TOKA HA KOHTAKTE METaJUI-I10JIyIIPOBOAHHUK.

12. KoHTakT 3J€KTPOHHOTO U JABIPOYHOTO MOIYIPOBOJHUKOB. TpaH3UCTOPHI.

13. 3akoHomepHOCTH 0- U -pacmanoB. HeMTpHHO. y-U3Iy4eHHE U ero CBOICTBA.

14. Sinepubie  peaknuu. ODHEpreTHYecKas cxema SAepHbIX — peakumid. [lytwm
MCIIOJIb30BaHUS SIIEPHON SHEPIHH.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO

COIrNNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukTtoposuy, 24.06.25 16:37 (MSK) Mpocras noanuck
3aBeaytowmin kadeapornt Oudd




