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1 OBIIME ITOJIOXKEHUA

OneHouHble MaTepuanbl — 3TO COBOKYMHOCTh Y4YEOHO-METOIMYECKHX MaTepuasioB
(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 TNPUOOPETEHHBIX
KOMIIETEHIIMI 00YJaloInXcs UeIsIM U TpeOOBaHUAM OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHOMN aTTECTALNH.

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

KonTponp 3HaHul TpoBOAUTCS B (hopMe MPOMEKYTOUHOH arrecTanuu. [IpoMexyTounas
aTTecTalus MPOBOAUTCS B (hopMe IK3aMeHa B IEPBOM U BTOPOM CEMECTpax.

dopMa IPOBEACHMUSA DK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKUM BOIIPOCAM,
c(hOpMYJIMPOBAHHBIM C YYETOM COJEp>KaHUsl Y4eOHOM NUCUUIUIMHBI U PElIeHUEe MPaKTHYECKUX
3a/1a4.

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

CdopmupoBaHHOCTh Ka)/10l KOMIIETEHIUHU (WM €€ YacTH) B paMKaX OCBOEHUS JIaHHOU
JTUCIUILIMHBI OIIEHUBAETCS B Mpoliecce MPOBEACHUS dK3aMeHa B popMme OaabHOM OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoOKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOrPAMMO, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIM C JIONOJHUTEIBHOU
JUTEPaTypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BBICTaBISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y UCNOJIb30BaHUH Y4€OHO-IIPOrPAMMHOI'0 MaTepuaa;

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

«Y10BJICTBOPHUTEIBHO» 3aCIY)KUBAaeT CTYACHT, OOHApYXUBIIMHA 3HAHUS OCHOBHOIO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM i JajdbHeuied ydeObl u
npeacTosiel paboThl MO  CHENUATbHOCTH, CIPABISAIOUIMICA C BBIIOJHEHUEM 3aJaHMi,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JUTEpPATypOd, PEKOMEHIOBAHHOMN
nporpamMmoil. Kak mpaBuiio, OIIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOTYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJjaHuii, HO 00Ja/al0IIMM HEOOXOAUMBIMU 3HAHUSAMH JUISI UX YCTPAaHEHMsS MOJ PYKOBOJCTBOM
npernojaBaTe’s;

«HeynoBJ1IeTBOPUTEIBLHO» BBICTABISETCS CTYAEHTY, OOHapyXHBIIEMY MpoOeiasl B
3HAHUAX OCHOBHOIO Y4e€OHO-IPOrPpaMMHOIO MaTepuaia, IOMYCTHUBIIEMY HpPUHIMIINAAIbHBIC
OIMOKK B BBINOJHEHUH NPEAYCMOTPEHHBIX Nporpammon 3amaHuil. Kak mpaBuio, oleHka
«HEYAOBJIETBOPUTEIILHO» CTAaBUTCS CTYJEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTE O0y4yeHUE WU
OPUCTYNUTHh K NMPO(EeCCHOHAIBHONW NEATENIbHOCTH MO OKOHYAHMM By3a 0€3 JOMOJIHUTENIbHBIX
3aHSATHUIA MO COOTBETCTBYIOIIEH NUCIUTIIIUHE.

OneHka «HeyAOBJIETBOPUTEJBbHO» BBICTABIISETCS TAK)KE B CIIydae, €CIM CTYACHT He
BBITMIOJHWII W/WJIM HE 3alIUTHII JIabopaTOpHbIe pabOoThI, MpeayCMOTpEHHbIE Tpa)KOM B JaHHOM
ceMecTpe, W He BiaJeeT NpUoOpeTaeMbIMH B MpoOIecce MPAKTHUYECKHX 3aHATHI HaBBIKAMHU
peieHus (U3NUECKUX 3a/1a4 M0 TeMaM TEeKYIIero ceMecTpa.



3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JIUCIUIIJIMHE

No KonTponupyemsbie pazaesnbl Koa xoHTpOoaupyemoii Bun, meron, popma
/i (TeMbl) AUCIUTUIMHBI KOMIETEHIUH (1n e OLIEHOYHOTO
4acTH) MEPOIPUSITHS
1 2 3 4
1 du3nyeckrue OCHOBBI KJIACCUYECKON MEXaHUKU
1.1 | Beeaenue OIlK-1.1 SK3aMCH
OIIK-1.2
1.2 | Kunemaruka nocTynaTeabHOTO OIIK-1.1 OK3aMeH
Y BpalaTeIbHOTO JIBHXKCHHS OIIK-1.2
1.3 | JlunamuKa nocTynareiabHOro u OIIK-1.1 OK3aMeH
BpalaTeIbHOTO JIBH)KCHHS OIIK-1.2
1.4 | 3akoHBI COXpaHCHUS OIIK-1.1 DK3aMeH
OIlK-1.2
1.5 | OcHOBHI cienUaIbLHON TCOPUHU OIlIK-1.1 OK3amMeH
OTHOCHUTEJIbHOCTH OIIK-1.2
1.6 | Mexanuueckue kojaeOaHus OIIK-1.1 DK3aMeH
OIIK-1.2
2 OCHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOTUHAMUKHU
2.1 | OcHOBBI MOJICKYJISIPHON (PU3UKU OIIK-1.1 DK3aMeH
OIIK-1.2
2.2 | OCHOBBI TEPMOJAUHAMHUKHI OIIK-1.1 DK3aMeH
OIIK-1.2
3 DNEKTPUYECTBO
3.1 | Dnekrpocraruka OIIK-1.1 DK3aMeH
OIIK-1.2
3.2 | [IpOBOTHUKY H JUIIEKTPUKHU B OIIK-1.1 DK3aMeH
AJIEKTPUUYECKOM T0JIE OIIK-1.2
3.3 | [loCTOSIHHBII AIIEKTPHUYECKHI OIIK-1.1 DK3aMeH
TOK OIIK-1.2
4 DNEeKTPOMarHeTHU3M
4.1 | MarHuTHOe 1oJie B BaKyyme OIIK-1.1 OK3aMeH
OIlK-1.2
4.2 | MarauTHOE TIOJIE B BEILIECTBE OIlK-1.1 DK3aMeH
OIlK-1.2
4.3 | DneKTpoMarHuTHasi HUHIYKIUSI OIIK-1.1 OK3aMeH
OIlK-1.2
4.4 | DnekTpoMarHuTHbIE KOieOaHus OIIK-1.1 DK3aMeH
OIIK-1.2
5 Bonusr n ontrka
5.1 | Boxnsl OIlK-1.1 DK3aMeH
OIlK-1.2
5.2 | Ontuka OIlK-1.1 DK3aMeH
OIlK-1.2
5.3 | KBanToBas ontuka OIlK-1.1 DK3aMeH

OIIK-1.2




4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA 1 UHBIE MATEPUAJIbBI

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

Kon Pe3ybTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIeTeHI U
OIIK-1 CriocobeH NpUMEeHSTh eCTECTBEHHOHAYYHbIE U OOIIEHH)KEHEPHbIC 3HAHUS,

MCTOABI MATEMATUYCCKOI'O aHaJIn3a U MOACIIMPOBAHUA, TCOPECTUICCKOI'O U
OKCIICPUMCHTAJIbHOT'O UCCJICIOBAHUS B HpO(bGCCHOHaHBHOﬁ JACATCIIBHOCTH

OIIK-1.1 /leMOHCTpHpYET €CTECTBEHHOHAYYHBIC U OOLICHH)KCHEPHBIC 3HAHUS, 3HAHHUSI METO/I0B
MaTeMaTHYeCKOro aHajgu3a W MOJEIMPOBAHUS, TEOPETUUYECKOr0 U IKCIHEPUMEHTAIbHOIO
UCCIIEI0OBaHMS

Tunosble TeopeTnyecKne BOMPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. MarepuanbHas Ttouka. Cucrema otcuera. [lyte. Ilepememenue. CkopocTs u
YCKOpPEHHE MaTepualbHON TOUKH, UX IMPOEKLUU Ha KOOPAUHATHBIE OCH.

2. Bpamenue marepuanbHOH TOYKHM BOKPYT HEMOABMXKHOM OCH. YIIOBas CKOPOCTh U
yrioBoe  yckopeHue. CBsi3b MEXJIy YIIOBBIMM M JMHEMHBIMHM  KUHEMAaTUYECKUMU
XapaKTePUCTHKAMH.

3. [I'panunsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHuWKH. llepBeiii 3akoH HeioToHa.
Cuna, macca u umnynsc. Bropoil 3akoH HproToHa kak ypaBHeHME IBHXKEHMs. TpeTuil 3aKkoH
HeroToHa.

4. 3akoH BceMupHOro TiroreHus. Cuia TsHKeCTH M Bec Tena. Ynpyrue cuibl. Cuibl
TPEHHUSL.

5. KoncepBaruBHble M auccunatuBHble cuibl. [loTeHnuaneHass sHeprus. Bunel
NOTeHIMaNbHOW dHepruu. [lonHas MexaHndeckas YHEPrus.

6. BHyTpeHHHME M BHEIIHHE CHJIbl. 3aMKHYTas CHUCTEMa. 3aKOH COXpPAaHEHMs IOJHOM
MexaHn4decKkoi 3Hepruu. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM IPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHs UMIYIIbCA.

8. MoOMEeHT CHIIbI, MOMEHT UMITYIIbCa. 3aKOH COXPAaHEHHSI MOMEHTA UMITYJIbCA.

9. OCHOBHOI 3aKOH JJMHaMHUKHU BPALIATEILHOTO ABUKECHHUS.

10. MomeHT uHepIuH, ero cBoiicTBa. Teopema IllTeliHepa.

11. IMpunmun otHocutensHocTu [amunes. [IpeoOpazoBanue Iammnes. Knaccuueckas
TeopeMa CI0KeHUs ckopocTell. THBapHaHTHOCTH 3akoHOB HbIOTOHA B MHEpLIMATIBHBIX CUCTEMAX
oTcyera.

12. Tlocrymarsl OunmreiiHa. [IpeoOpazoBanus Jlopenna. OTHOCHTENBHOCTh TOHSTHS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH U NPOMEXKYTKOB BpeMeHH. VHTepBas Mexny
COOBITHSIMH.

13. PenATUBUCTCKHI 3aKOH TNpeoOpa3oBaHUs CKOPOCTH. PensSTMBHCTCKUN HUMITYJIbC.
PenstuBucTckoe ypaBHeHHE IUHAMHMKHU. PeIsSTUBUCTCKHE BBIpaKEHUS NJs KUHETHUECKOM H
MIOJIHOM SHEpruu. B3anMocBsa3b Macchl U DHEPTHUM.

14. TuddepenunanbHoe ypaBHEHHE CBOOOJHBIX TapMOHMYECKHX KOJEOaHWH U €ro
peleHue.

15. VpaBHeHue 3aryxaromux kojebaHuii W ero pemieHue. IlapameTpsl 3aTyxaromux
KOJIe0aHHH.

16. VYpaBHeHHE BBIHYKJICHHBIX KOJICOaHU U €T0 pelieHue. SBIeHne pe3oHaHca.

17. Craructuueckuit u TEPMOIMHAMUYECKHUN METOBI UCCIIEZIOBAHUS.
Tepmoannamuueckue napameTpbl. PaBHOBECHbBIE COCTOSHUSI U MPOILECCHI, UX U300paKeHHE Ha
TEPMOIMHAMUYECKUX UarpaMmmax COCTOSTHUS.

18. UneanpHblid Ta3. [laBineHWe wuaealbHOTO Ta3a. BBIBOX OCHOBHOTO YpaBHEHHS



MoJieKyIsipHO-KuHeTnaeckoi reopun (MKT) nneansHoro rasa.

19. Cpennsisi KuHETHYECKass SHEPrus MOJIEKYJd HAeaJbHOro ra3a. MoeKyaspHO-
KMHETUYECKOE TOJKOBaHHE aOCONIOTHON Temmeparypbl. Uucio cremeHeld cBOOOABI MOJCKYIIBL.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTHHU 10 CTENEHSIM CBOOOIbI MOJICKYII.

20. OcHOBHOE YpaBHCHHE COCTOSHUSI wHaeanbHOro raza (ypaBHeHnue Kuameiipona-
MenneneeBa). M3omporecchl.

21. 3axon MakcBemna Uil pacrpeseieHus] MOJIEKYNl HJICIbHOTO ra3a Mo CKOPOCTSIM H
SHeprusiM. XapakTepHble CKOPOCTHU ABMXKEHHUS MOJIEKY UJI€aTbHOIO Ta3a.

22. TlpuHnun netanbHOTO paBHOBecHus. bapomerpuueckas dopmyna. 3akoH bonbiMana
JUISL pacrpeiesieHus] YacTULl BO BHEIIHEM MOTEHIIMAIBHOM II0JIE.

23. Pabora mpu wu3MEHEHHMH O0bEeMa, KOJUYECTBO TEIUIOTHI, BHYTPCHHSISI JHEPTHS
ujeanpbHoro rasa. [leppoe Hauano TepMoaUHAMUKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
HAYaJI0 TePMOTUHAMUKH.

Tunosble 3a1a4M M0 TUCHUILIMHE
1. JIBIDKCHHE MaTEepHAbHOI TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt’, rae A = 4 m/c, B=-0,05
m/c%. Onpenenurs KOOpPJIMHATY B MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTh V TOYKU PaBHA HYIIIO.
OrtBet: 80 m.
2. JIBuKeHre MaTeprallbHOM TOYKU 33/1aHO ypaBHEHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
M/c?. OnpenenuTh yCKOPEHHE B MOMEHT BPEMEHH, B KOTODBIA CKOPOCTb V TOYKH PaBHA HYIIIO.
Orger: -0,10 m/c’,
3. JluHeiHass CKOPOCTh Vi TOYEK Ha OKPYKHOCTH BpAIIAIONIETOCS JWCKa paBHA 3 M/C.
Touku, pacnonoxennbie Ha AR=10 cm Oarke K OCH, UMEIOT JTUHEHHYI0 CKOPOCTh V=2 M/C.
Onpenenutsb yrioByro CKOpOCTh BpaileHus aucka. Orser: 10 paa/c.

4, Juck Bpaiiaercs COIVIACHO YPAaBHEHUIO ¢ = A+Bt+Ct3, rae A=1pan, B=-2pan/c,
C = 0,5 pag/c®. Haiiti yrioBoe yckopeHue B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 paa/c.
5. Juck Bpaimaercss COrjgacHO YPaBHEHUIO @ = A+Bt+Ct3, rae A=1pan, B=12pan/c,

c=-1 pan/cg. B kakoit MOMEHT BpeMeHHU yTiIoBasi CKOPOCTh AKCKa OyaeT paBHa Hym0? OTBer:
2c.

6. HaiiTu MOMEHT MHEpLIMK NOJIOTO IMIUHAPA MAacCOi 2 KT U painycoM 5 CM OTHOCUTEIBHO
ero ocu cummetpuu. Oret: 0,005 Kr-m>.

7. Haiitu MomeHT mHepuuu mapa maccoil 5 kr u paauycoMm 10 ¢cM OTHOCHUTEIBHO OCH,
npoxosien uepes ero ueHtp macc. Orser: 0,02 Kr M-,

8. Haiitu momeHnT uneprun aucka maccor 0,5 kr u paaumycom 20 cM OTHOCHTEIBHO OCH
NEepHEeHIUKYIIPHOH K MIIOCKOCTH AKMCKa U Mpoxosiuei yepes ero neHtp. Orser: 0,01 Kr-m’,

9. Haiitu MOoMEHT mHepuuu cTep)kKHS Maccod 5 Kr v AnuHOM 1,2 M OTHOCHUTENBHO OCH
NEPIEHIUKYIIIPHON K CTEPKHIO U ITPOXosiiel yepes ero cepeauny. Orser: 0,6 Kr-m’,
10. HaiiTu MOMEHT WHEpIMU CIUIONIHOTO IWJIUHApPAa Maccol 2 KI U PaguycoM 5 cM
OTHOCUTENBHO ero ocu cummerpun. OrBer: 0,025 KI-M°.

11. Haiitu MomeHT mHepuuu crepykHs maccod 1,5 Kr m JMHONM 1 M OTHOCHUTENBHO OCH
NEPIEHUKYIJIIPHON K CTEPKHIO U TpoXosiiel yepes ero konen. Orser: 0,5 Kr-m’,

12. BepeBka paspeiBaeTcsl NpH IMOJABEIIMBAHMM K HEW Tema Maccod 36 kr. Temo kakow
HauOOoJIbIIIe MAaCChl MOKHO TMOJHIUMATh Ha 3TOH BEPEBKE C YCKOpEHUEM 2 M/c?? OrBer: 30 Kr.
13. Teno cockanb3bIBa€T MO IIAJKON MOBEPXHOCTH, cocTaBistonied yroyu 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OTBer: 5 m/c%.

14. C Kakoil MMHUMAaJbHOW FOPU30HTAILHON CWJION HYXHO IPHKUMATh TE€JIO0 MAacCod 2 KT K
BEPTUKAJIBHON cTeHe, 4yToObl oHO He ymnano? Koad¢uiueHT TpeHHs Mexny MOBEpXHOCTHIO
cteHbl 1 TenoM paseH 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoTsl 19 M 3a 2 ¢. HaliTu cuily conpoTHBIIEHHS BO31yXa,

cumras ee mocrosaaon. OtTBet: 0,25 H.



16. MaxoBUK B BHMJE LWIMHApPa Maccod 5 kr u paguycoM 20 cMm 3a 4 ¢ OT Haudana
PaBHOYCKOPEHHOTO BpallleHus JOCTHT 4acToThl 10 06/c. HaliTu MOMEHT cuil, IEHUCTBYIOIIMX Ha
MmaxoBuk. Oter: 1,57 H-m.

17. ToHkuil OgHOPOJHBINA cTepKeHb JIMHON 50 cM u mMaccor 400 r Bpamiaercsi ¢ yrjioBbIM
ycKopeHuem 3 pa,u/c2 OKOJIO OCH, MPOXOJSIIeH TNEPIeHAUKYIIPHO CTEPKHIO dYepe3 €ro
cepenuny. Onpenenutsh Bpamaromuii MomeHT. OTBet: 25 MH M.

18. [Tyns netut co ckopocteio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. IlpuHuMas mynmo 3a IWIMHAPHK AUAMETPOoM 8 MM, ONpENeuTh KaKyro JOJ0 KUHETHYECKOM
SHEPTHH TeJla COCTABIIICT KUHeTH4IecKast sueprus BpauieHus. Orser: 0,44 %.

19. [Tox nmelicTBHEM MOCTOSIHHOW CHJIBI BaroHeTKa Mmpuoodpesia cCKopocTh 2 m/c. OnpenenuTsb
paboty A cuibl, ecu macca Baronetku pasHa 400 kr. Orser: 800 k.
20. Manenbkuii mapuk maccoil 100 r ABMXKETCS B FOPU3OHTAIBHOM IUIOCKOCTHM HA HUTH

mmHoi 40 cm. Kakyro paboTy HYXHO COBEPIIUTH, YTOOBI YBEIHYUTH YIJIOBYIO CKOPOCTHh
mapuka ¢ 20 pan/c no 25 pan/c? OrBert: 18 [Ix.

21. OnpenemmTh JTMHEHHYI0 CKOPOCTh IIEHTPA MOJIOT0 IMIMHIIPA, CKATUBIIIErOCsT 0€3 CKOMBKEHUS C
HAKJIOHHOM IIOCKOCTH C BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. OmHOpOAHBIM IWIMHAP KaTUTCS 0e3 TNPOCKAIb3bIBAaHUS 10 TOPU3OHTAIBHOU

MOBEPXHOCTU CO CKOPOCThIO 2 M/c. Ha Kakyio BBICOTY OH CMOXKET MOJHATHCA MO HAKIOHHOMN
mwiockoctu? Otset: 0,3 m.

23. Cuapsn maccel 50 Kr, JETSANIMH TOpPU30HTAIBHO cO ckopocThio 800 m/c, momagaer B
maThopMy C MECKOM M 3acTpeBaeT B HeM. Haiitu ckopocth miaTdopmbl Mocie MonagaHus
CHapsa, eciu ee macca 16 1. OTBer: 2,5 m/c.

24, [To ropu3oHTAIBHBIM pelbcaM co CKOpocThio 20 kM/4 nBrxkeTcs miatdopma maccsr 200
kr. Ha Hee BepTHKaIbHO IMajaeT KaMeHb Macchl 50 Kr u JBMXeTcsS BMecTe ¢ ruiardgopmoit. C
KaKOH CKOPOCTBIO IOCIIe 3TOro ABMKeTcs miardopma? OrBer: 16 km/4.

25. [Tnardpopma B Buue aucka maccoil 4 kr u paaumycoMm 12 cM Bpamjaercs MO HHEPIUU
BOKPYT' BEPTUKAJIbHOW OCH. BO CKOJIBKO pa3 YMEHBIIMTCS 4YacTOTAa BpAIlEHHUsA, €CJIM Ha Hee
HOJIOXKUTH KOJIbLIO Maccol 1 xr u paguycom 10 em? OtBer: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3aKoHYy X = ACOS(wt+@o), rae A=3 cMm,
a®=2c". Haiitn MaKCHMaJbHYIO CKOPOCTh TOUkH. OTBeT: 6 cM/c.

27. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3aKoHYy X = ACOS(wt+@o), rae A=5 cm,
a ® = 2 ¢ Haiitn MakcuMasbHOE yckoperue Toukn. Oreer: 20 em/c,

28.  Haiitm mnepuwon KoneOaHW (QHU3MUECKOTO MAasTHUKA, NPEACTABISIIONIETO COOOH

OJTHOPOJHBIM CTepKeHb JUIMHOW 60 cM, Bpalarouuiics BOKPYr TOPU3OHTAIBHOW OCH,
NIPOXOJIAIICH Yepe3 OfuH U3 ero KoHos. Oreer: 1,26 c.

29. Haiftu mnepuon konebGaHuii (U3MYECKOro MasiTHHKA, MPEACTABIAIOIIErOo CcoOoH
OJIHOPOAHBIN JUCK paaunycoM 30 cM, Bpalaroluiicss BOKPYT TOPU3OHTAIBHOW OCH, IPOXOASIIEH
yepes kpait aucka. OrBer: 1,33 c.

30. bannon BMecTuMOCTBIO 20 J1 COMEPKUT YIIIEKUCTBIN ra3 Maccoi 500 T moja gaBieHUEM
1,3 MIla. Onpenenuts Temneparypy rasa. Orser: 275 K.

31. Kakoit 00beM 3aHHUMaET HeaTbHBIN Ta3, CoAepKaluii | KMOJIb BElecTBa P JaBICHUH
1 MIIa u remnepatype 400 K? OrBert: 3,3 M.

32. bamton BMecTMOCTRIO 12 71 comepKuUT yriaekuciaslid ra3. [laBinenune rasa paBao 1 Mlla,
temneparypa 300 K. Onpenenuts maccy raza B 6amnone. Orser: 212 r.

33. B Gammone BmecTuMocCThIO 25 11 Haxoautces Bomopon npu temmeparype 290 K. Ilocne

TOTO KaK 4YacTh BOJOPOJA M3pacxo/0Balii, JaBjieHuWe B OauioHe noHusmioch Ha 0,4 Mlla.
Ornpenennuts Maccy U3pacxoA0BaHHOTO Bogopoaa. Oreer: 8,3 1.

34. B OGamone coaepxxutcs ra3 npu temmneparype 100 °C. [lo kakoi temneparypsl (B °C)
HY>XHO HarpeTh ra3, 9ToObI €ro JIaBJIeHHE YBEIUYIIOCH B Ba pa3a? Orset: 473 °C.
35. Kakoe xonmuuecTBO TeroTsl nmotpedyercs, 4roObl HarpeTh 1 Monb a3zora Ha 300 K mpu

nocTostHHOM 00beme? OTBet: 6,23 kK.



36. Ha ckonbko H3MeHWIach BHYTPEHHSS JHEPrus BOASHOIO Ilapa, €CJIM IIPU  €ro
M300apUYECKOM COKaTUH BHEIITHHE CHJIBI cCOBepIIiIH padoty paBHyio 10 k/[x? OTBet: 30 kK.

37. [Tpu KakOM JaBJICHUU MPOUCXOIIIO N300apHOE paCIIMPEHUE a30Ta, €CIIM HA YBEIHMUYCHHE
ero oobema Ha 12 11 6b1JT0 3aTpadeHo KoaumdecTBo Ter1oThl paBHoe 21 k/[x? OTBet: 500 klla.
38.  Kakoe KOJIMUYECTBO TEIUIOTHI OBUIO 3aTPavyeHO HAa HArpeB T'eJHsl IPU MMOCTOSIHHOM 00beMe
V=20 n, ecnmu ero gaBnenue Bo3pocio Ha 400 k[1a? OrBer: 12 k/xk.

39. Kakoe xonmdecTBO TEmIOTH MoTpedyercs, 4ToObl HarpeTs § Moib Bojpopoaa Ha 100 K
MIpY NMOCTOSAHHOM JAaBieHuu? OrBer: 23,3 kx.

40. Ilpn u3oxopHoMm HarpeBe | Mons renus Temmeparypa yBenuuuBaeTca B 3 paza. Haiftu

npupanienue >arponud. Oteet: 13,7 dx/K.

OIIK-1.2 [IIpuMeHsieT eCTECTBCHHOHAy4YHbIE M  OOIICHMH)XCHEPHBIE 3HAHUS, METOJbI
MaTE€MaTUYeCKOro aHajiu3a U MOJCIIUPOBAHUS, TEOPETUYECKOTO U HIKCICPUMEHTAIBHOIO
UCCJIEIOBaHMsI B MPO(PECCUOHANBHON 1eATeIbHOCTH

TunoBele TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. BbluncieHue NpPoOEHHOTO MyTH NPU HEPABHOMEPHOM ABM)KEHUU MaTepHallbHON
TOYKH.

2. llentp w™macc. VYpaBHeHWE IBIDKEHHS IeHTpa Macc. CucreMa IIEeHTpa Macc.
PeakTruBHOE NBMKEHUE.

3. KpuponmueiiHoe nBMXKEHHE MaTepUANbHON TOUKU. TaHTCHIMAIBHOE W HOPMAJIbHOE
YCKOPEHHE.

4. BpIBOJ MOMEHTOB MHEPLMHU CTEPKHS, IUJINHAPA, 11apa.

5. Pabora cuibl 1 MomHOCTE. KiHETHYECKAst SHEPTUs OCTYNATEIbHOIO IBU)KEHUSI.

6. Kunermueckas »Heprus Tena, BpaIIAIOUIETOCS BOKPYI HEMOIBM)KHOH OCH.
Kunerndeckas 3Heprust Npyu MIOCKOM JABH)KEHUU.

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

8. [Ilonatue o HeuHepUMaNbHBIX cucTeMax orTcueta. Cunbl uHepuuu. IlpuHimn
HKBHUBAJIEHTHOCTH DWHILTEHHA.

9. IlpyxuHHBIH, QU3NUECKUN U MATEMATHUECKUN MasTHUKU. DHEPrusi rapMOHUYECKOrO
OCLMJUIATOpA.

10. CnoxeHue oIMHAKOBO HANpPaBJIEHHBIX U B3aUMHO MEPHEHIUKYIISIPHBIX KOJIeOaHUH.

11. DxcnepuMeHTanbHOE MOATBEPKIACHUE pacnpeneneHus Makcsema: onbITsl LltepHa
u Jlammepra.

12. CpenHee 4YHCIO CTOJKHOBCHWM, CpEeNHSAS JUIMHA CBOOOJHOTO Tipobera U
3 PEeKTUBHBIN TUaMETP MOJIEKYII.

13. Anmmabarusiii mporiece, ypaBHeHue [lyaccona.

14. TemnoeMKOCTb HJ€ANBHOIO Ta3za IMpH H30mIpoleccax. YpaBHeHue Maifepa.
Knaccuueckass MoOJIEKyIsIpHO-KMHETHYECKash TEOPHsl TEIJIOEMKOCTH MJIealbHOrO Ta3a U ee
OTPaHUUYEHHOCTb.

15. Kpyrosoi#i nporecc (muki). TermoBele aBUTaTenu U XOonoAwibHble MarmuHbl. KT
uaeanbHoM TemioBoil mammubl. [{ukn Kapho.

16. DHTpomnus MaeaNFHOTO Ta3a MPH 0OpaTUMBIX M HEOOPAaTHUMBIX Iporeccax. Teopema
Hepucra. Craructuueckoe TOJIKOBaHUE SHTPOIUH. TepMOIuHAMKUKA HEOOPATUMBIX MPOLIECCOB.



4.2. IIpoMe:kyTOUHAs aTTecTalus B (popme IK3amMeHa (2 ceMecTp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIeTeHI U
OIIK-1 CnocoOeH MpUMEHSTh €CTECTBEHHOHAYYHBIE M OOIIICHHKECHEPHBIC 3HAHMS,

MCTOABI MATEMATUYCCKOI'O aHaJIn3a U MOACIIMPOBAHUA, TCOPECTUICCKOI'O U
OKCIICPUMCHTAJIBHOI'O UCCJIICIOBAHUS B HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH

OIIK-1.1 JleMOHCTpPHpYET €CTECTBEHHOHAYYHBIE U OOLICMHKCHEPHBIE 3HAHUS, 3HAHUS METO/I0B
MaTeMaTHYeCKOro aHajau3a W MOJEIMPOBAHUS, TEOPETUUYECKOr0 U IKCIHEPUMEHTAIbHOIO
UCCIIEI0OBaHMS

Tunoseie TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCLHILINHE

1. DnexTpuyeckuii 3apsi] U €ro CBOMCTBA. 3aKOH COXpaHEHUS 3apsiaa. BzaumonencTeue 3apsiioB.
3axoH KyrnoHna.

2. DIIEKTPOCTaTUYEeCKOe  T0Je, BEKTOp  HampspkeHHocTW.  [lpuHmum — cymepno3unuu
IEKTPUYECKUX MTOJIEH U €r0 MPUMEHEHHE Ul pacueTa MoJisl, CO31aHHOI0 CUCTEMOM 3aps10B.

3. TloTok BeKTOpa HaNpsHKEHHOCTH dJIeKTprudeckoro moisi. Teopema ['aycca it 2MeKTpruueckoro
I10JIs1 B BaKyyMe.

4. Teopema 0 LMPKYISILMM BEKTOpa HAIPSDKEHHOCTH 3AneKkTpuyeckoro nois. IloreHuuan noms
TOYEYHOTO 3apsAJa.

5. CBoOoaHbBIE U CBSI3aHHBIC 3apsibl. BekTop anmekrpudeckoro cMmenieHus. Teopema [Maycca mist
IEKTPUYECKOTO TOJIS B TUNIEKTPUKE.

6. Pacripenenenue 3apsia B MPOBOJHHMKE. OJIEKTPOCTATHYECKAas MHIAYKIHA. DJIEKTPHUECKast
€MKOCTh YEIUHEHHOTO IIPOBOIHUKA, 2-X IIPOBOJHHKOB.

7. DnextponBwxkymas cwia. 3akoH OMa U CONpPOTUBJIEHHME MpPOBOIHUKOB. 3akoH Oma B
UHTErpaibHOl M nuddepeHnmnanbHol ¢Gopmax. 3akoH Oma A7 HEOIHOPOJHOTO YYacTKa
LEIN.

8. BekTop MarHUTHOW MHAYKIMH. MarHuTHOE TOJie PAaBHOMEPHO JBIIKYILETocs 3apsja. 3akoH
buo-Cagapa-Jlamaca.

9. B3aumopeiicTBHE MPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

10. Teopema o HUPKYIALNU BEKTOPA HHIYKIIMA MAarHUTHOTO TOJIS. 3aKOH MOJTHOTO TOKA.

11. Tlorox BekTOpa MarHuTHOM uHAYKIMM. Teopema Iaycca ans BekTOopa MHIYKLIUHU
MarHuTHOTO 1ojist. KOHTyp ¢ TOKOM B OTHOPOAHOM M HEOJHOPOAHOM MarHUTHOM IIOJI€.

12. SIBnenue snexTpoMarHUTHOM MHAYKIMH. OnbiTel Dapanes. 3akoH 31€KTPOMarHUTHOM
uHaykuuu. IlpaBuno JleHua. OnexTpoaBmwkymias cuia HHAYKUUU. [lodaHBIH MarHUTHBIN
oToK. Toxu Dyko.

13. SBnenwe camomHnykiuu. MuayktuBHOCTE. DOJIC  camomHmykiuu. MHIYKTHBHOCTB
COJICHOM/JIA.

14. BzaumHasg uHAayKIus. B3auMHas MHAYKTUBHOCTH. DHEPrusi KOHTypa ¢ TokoM. [lnoTHOCTH
DHEPIUH.

15. HamarnuyenHocts. Toku HamarHu4uBaHHs. BekTop HampsyKEHHOCTH MAarHUTHOTO MOJIS.
Teopema 0 HUPKYISIIMKA BEKTOPA HAIPSKEHHOCTH MAarHUTHOTO T1OJIA.

16. PacmpocTtpaHeHHe BOJIH B yIpyroi cpeze. [IpononsHbIe U MONIepeIHbIC BOJHBL. YpaBHCHHE
IUIOCKOM M ceprudeckoil rapMoHHUecKuX BosiH. Pa3oBasi CKOpoCTh. BomHOBOE ypaBHEHHE.
Oneprus BosHbL. [[puHIMn cynepnosunnn BoiH. CTOSYUE BOJIHBI.

17. BonHoBoe ypaBHeHHE s OJIEKTPOMArHUTHOW  BONHBL.  OCHOBHBIE  CBOWCTBa
ANIEKTPOMAarHUTHBIX BOJIH. ODHEpPrusl 3JeKTPOMAarHUTHBIX BojH. Bekrop [loitHTHHrA.
M HTEHCUBHOCTbH BOJIH.

18. BpemenHas W  TPOCTpPaHCTBEHHAass  KorepeHTHOCTH. CTeneHb  KOTE€PEHTHOCTH.



Wutepdepennus nyx BoaH. Untepdepenius ceera. [lupuna uatepdepeHIIMOHHOM MOIOCH.

19. Hudpakmus ceera. [Ipuniun [oiirenca-dOpenens.

20. EcrecTBeHHBIN U MOIAPU30BaHHBIN CBET. 3akoH Mamtoca. CTeneHp MoJsipu3aly CBETa.

21. Tlonspusauus npu oOTpakeHUHU U NpesoMiIeHnu. 3akoH bprocrepa.

22. PacmpocTpaHeHHE CBeTa B IMODIONIAOINIMX cpenax. 3akoH byrepa. [lucmepcus ceera.
HopmanbHast 1 aHOManbHast JUCTIEPCHSL.

23. TennoBoe HW3iIyueHHE U €r0 XapaKTEPUCTHKH. 3aKOHBI TEIJIOBOTO M3ITy4eHus. | umoresa
[1nanka. ®OTOHBI.

Tunosble 321244 M0 AMCHUIIJIHHE
1. Haiitu paccTosiHue MeX1y JBYMs TOUEUHBIMHU 3JIEKTPUUYECKMMHU 3apsiilaMH, €CJId U3BECTHO,
YTO IPU YMEHBIIEHUH 3TOT0 paccTosHUSA Ha 50 cM cujla B3aUMOJCHCTBUS YBEJIWYMBAETCS B 2
paza. OrBet: 1,7 M.
2. Ha merammueckoit chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 wKn. Onpenenutsb
HaIPSKEHHOCTh E AJIEKTPOCTATUYECKOTO MMOJsi Ha paccTossHUU I = 10 cM OT ueHtpa chepsl.
OrtBert: 0.
3. Ha wmerammmueckoit chepe pamguycom 15 cm mHaxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HANPSDKEHHOCTD E DJIEKTPOCTATUIECKOro ToJist Ha moBepxHocTH cheprr. OTBer: 800 B/Mm.
4. Ha meramummueckoit chepe pamuycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenuthb
HaIPSKEHHOCTh E AJIEKTPOCTATUYECKOTO IMOJsi Ha paccTossHUU I = 20 ¢cM OT 1eHTpa chepsl.
OtBet: 450 B/m.
5. Merammyeckuid map pagumycoM 5 cm Hecet 3apan Q = 10 uKin. Onpenenuts noTeHman @
3JIEKTPOCTATHYECKOr0 MoJsl Ha noBepxHocTu mapa. Orser: 1800 B.
6. /IBe KOHIIEHTpUUYECKHE METAIUTMYECKHE 3apsKeHHbIe chephl paanycamu Ry =6 cm u Ry = 10
CM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKi u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E m0Js
B TOYKE, OTCTOSIIEH OT LeHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBer: 0.
7. DnexTpuyeckoe IoJieé CO3[aHO JBYMsI OECKOHEYHBIMH MapaulIeibHBIMHM IUIACTUHAMH,
HECYIIAMH DABHOMEPHO pacIpeeeHHbii mo mromany 3apsa [ = 1 uK/M. Onpenenurs
HanpsbkeHHocTh E mons mexny minactunamu. OrtBer: 0.
8. DnexTpuyeckoe I0Jie CO3[aHO JABYMsI OECKOHEYHBIMH MapauleibHBIMHM IUIACTUHAMH,
HECYIIAMH DABHOMEPHO pAacIIpeeeHHbii mo mromany 3apsa [ = 1 uK/M. Onpenenurs
HanpspkeHHOCTh E nons BHe mactud. OTBer: 113 B/m.
9. IloreHuman >MEKTPUYECKOTO MO, CO3AaBAEMOr0 CUCTEMOI 3apsiioB, UMEET BUI ¢ = a(x*-
y2), rae a=1B/M%. Haiitu MOJYJIb HANPSKEHHOCTH DJJIEKTPUYECKOIO IO B TOUYKE C
koopauHaTamu X = 1 m, Y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKpYTIUTh ¢ TOYHOCTBIO 10
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 AJIEKTPUYECKOIO TOJIS B TOUKE, HaXOASIIEHCs Ha PACCTOSIHUM 3 CM OT MEPBOTo
u 4 cM oT BrOporo 3apsaa. Orser: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh SJEKTPUUECKOrO TOJS B TOYKE, DPACIOJIOKEHHON BAOJb
npsMoi, coenunsroment 3apsasl +10 HKn u +8 vHKn u Haxopsmieics Ha pacctosHuM 12 cM oT
nepBoro u 8 cM oT BToporo 3apsna. Paccrosnue mexnay 3apsaamu 20 cMm. OTBer: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOIATCSI OJMHAKOBHIE TIOJIOXKHUTEIBHBIC 3apsIbl
2 uKn. OnpenenuTs HaPSHYKEHHOCTD AJIEKTPUUYECKOTro MO B LIeHTpe kBajapara. Oreer: 0.
13. Paccrosuue | mexny 3apsimamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHnman ¢ moss
CO3aHHOTI'0 AMIIOJNEM B TOUKE, yajJeHHON Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsja.
Ortgert: 0.



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

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

16. Haiitu paguyc BHemHel oOkiaaku Ry BO3AyIIHOTO chepruieckoro KOHJIEHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHeH oOknaaku Ry = 2 cMm. OTBeT: 4,5 cM.

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

18. OmpenenuTh 3IEKTPOSMKOCTh HWIMHJIPUYECKOTO BO3IYIIHOTO KOHACHCATOpA JIMHOM
| =10 cm, ¢ paguycamu o0kiaagok Ry =1 cm u Ry = 2 cm. OtBer: 8 nd.

19. Tpu oIMHAKOBBIX KOHJIEHCATOpa COEIUHEHBI IMOcienoBaTelbHo. EMKOCTh Takoil Oarapeu
C =100 nd. Omnpenenuth €MKOCTh OaTapeW KOHJIECHCATOPOB, IMOCJIE TOro, Kak OAWMH M3 HHX
3anoHWwIM mapaduHoM (¢ = 2). OrBer: 120 nd.

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

21. Cwuna TOKa B MPOBOJHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitn 3apsa (, mpoTekaromuii 4yepes IMONEpeyHoe cedeHHe MpOBOJIHMKA 3a Bpems 7=1c.
OTtBert: 0,25 K.

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

23. Kucrounuky toka ¢ /1C B=1,5 B npucoenqunmim karymky ¢ conporusienneM R=0,1 Om.
AMriepMeTp mnokaszan cuiny Toka, paBHyto 11=0,5 A. Korjga k MCTOYHHMKY TOKa MPHUCOEIUHUIN
MOCJIEI0BATENbHO €11 OJMH UCTOYHUK TOKa ¢ Takol ke DJIC, To cuna Toka | B TOM ke kaTyiike
okazasiack paBHoit 0,4 A. OnpenenuTs BHYTPEHHEE COMPOTUBIIEHUE MEPBOT0 MCTOYHUKA TOKA.
OTtBer: 2,9 OMm.

24. Tlpu cune Toka 11=3 A Bo BHeIIHeH 1leNy akKKyMYJISTOpa BblaeseTcss MolHocTh P1=18 Br,
npu cune Toka l,=1A - coorBercTBeHHO Pp=10BT. OnpenenuTs BHyTpEeHHEE COMPOTUBICHUE I
Oarapeun. OrBer: 20 Om.

25. IInoTHOCTH TOKa B MEIHOM MPOBOJHUKE paBHa 2 A/MM?. Haittn HaIpPsHKEHHOCTD
IIEKTPUYECKOTO TOJS B IPOBOAHMKE. YJIenbHOE comnpotusieHue meau 17 HOm'm. Otser:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO JUIMHHOMY TIpOBOAHUKY TedeT Tok 50 A. Omnpenenutsb
MarHUTHYK0 MHIYKLIUIO B TOYKE, YNAJIEHHOM Ha paccTosHME 5 cM OT npoBoiHuka. OTBer:
200 mxTa.

27. Yemy paBeH paJnyC TOHKOTO KOJIbI[a, IO KOTOpOoMY TedeT Tok 30 A, eciu HamnpsiKeHHOCTh
MarHMTHOTO TOJIS B IIEHTpE KoJibla paBHa 2 A/mM? OtBer: 7,5 M.

28. Kakoii TOk TedeT 1mo npssMoMy OECKOHEYHO JITMHHOMY POBOTHHKY, €CITH Ha paccTossHUU 10
CM OT Hero marHuTHas uHAyKIus pasHa 20 MkTn? Orser: 10A.

29. Kaxoit TOk uzer no ToHKOMy KoJblly paguyca 10 cMm, eciin HHIYKIHSI MATHUTHOTO TTOJIS B
neHTtpe konbla pasHa 100 mxTn? OtBet: 16 A.

30. /IBa AIMHHBIX MMapajUIeIbHBIX IPOBOJA HAXOAATCS HA PACCTOSHUM I =5CM OIWH OT
npyroro. ITo mpoBoiamM TEKyT B MPOTHUBOIIOJIOKHBIX HAIPaBJICHUAX onuHaKoBble Toku | =10 A
Kaxapld. HaliTu HanpsokeHHOCTs H MarHMTHOTO MOl B TOYKE, HAXOJAIIEHCs HA pacCTOSHUU
r1 =2 cM OT OJJHOTO | I, = 3 ¢M OoT Apyroro nposoaa. Oreer: 132 A/m.



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

32. CKOIIbKO BUTKOB Ha €IWHUILYy JJIMHBI COJEPKUT JJIUHHBIA COJCHOWJ TpPH CHIEC TOKa
| =0,5 A, ecii HanPsKEHHOCTH 10JIs Ha ocu conieHonsia H = 300 A/m. OtBet: 600 ml

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

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

35. IIpsimoit mpoBoa, Mo KOTOpomMy TeueT Tok 1=1 KA, pacronoxkeH B OAHOPOJHOM MarHUTHOM
10JIe MEPHEHIUKYIIpHO JTUHUAM MHAYyKUuu. C kakoil cuioi F nelicTByer mosne Ha OTpe3oK
npoBoja uiuHoM |=1 M eciin MmaruuTHast uaaykiusa B pasaa 1 Tn? Orser: 1000 H.

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

37. Pamka raipBaHOMETpa [UIMHON a=4 c¢cM u mmmpuHoi b = 1,5¢cm, comepskarnas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHuTHOM monie ¢ uuaykuueir B=0,1 Tn. Ilnockocts pamku
rapajuliesibHa JIMHUAM UHAYKUUHU. HalTh MexaHudeckuii MOMEHT M, NEHCTBYIOLMK Ha PaMKYy,
Korja mo BUTKy TeueT Tok 1=1 MA. OTBet: 12 mxH/Mm.

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

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

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

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

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

43. llemb COCTOMT W3 TMOCIEIOBATENLHO COEAMHEHHBIX  CONPOTUBICHUS, KATYIIKU
WHAYKTUBHOCTH, UCTOYHHMKA TOKa U Kitoya. Koy 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya cuja TOKa B LEMM YMEHbIIWIack 3 pasza. OmpenenuTh compoTuBieHue R, ecnu
uHAYKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

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

npoBojAa, npu cuie Toka | =1 A, ecnu MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHue
@ =0,1 mB6. OTBet: 0,05 k.
45. HaliTh MHAYKTUBHOCTH MPOBOJSALIET0 KOHTYpa, €CIM MarHUTHBIM MOTOK 4Yepe3 HEero

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

46. Ha mytu cBETOBOM BOJHBI, MAYIIEW B BO31yX€, MOCTABWIH CTEKISHHYIO IUIACTUHKY
(mokazarens TpeIoMIICHHS cTekaa paBeH 1,5) tommmHOM 1 mm. Ha CKOMBKO W3MEHHTCS
ONTHUYECKAas JJIMHA ITYTH, €CJIM BOJIHA MA/Ia€T Ha TUIACTUHKY HOpMalibHO. OTBeT: 0,5 MMm.



47. Haiitn Bce mnmuubl BoH Buaumoro cera (ot 0,76 mo 0,38 MkMm), KOTOpble OymyT
MaKCHUMaJIbHO YCHJICHBI NPH ONTHYECKON Pa3sHOCTH X042 MHTEp(EepHpyIOUMX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.

48. Paccrosinue d mexay aBymst miensimu B onbite FOHra paBHo 1mm, paccrosinue | ot menei
1o 3kpana 3 M. OnpenenuTs IMHY BOJIHBI A, UCITyCKaeMOl HCTOYHUKOM MOHOXPOMAaTHYECKOIO
CBETa, ey mupuHa b uHTepPepeHIIMOHHBIX T0JI0C Ha KpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
49. Ha mpbuibHyto mnenky (N = 1,3), Haxoxdiryrocss B BO31yXe, NaJAaeT HOPMAJIbHO IIy4OK
aydeii Oenoro cBeta. [Ipu kakoil HauMeHbleH TomuHe d TUIEHKH OTPaKEHHBIH CBET C JUTMHOM
BoiHBI A = 0,55 MKM OKakeTcs MaKCMMajbHO YCWJICHHBIM B pe3yibTaTe HHTephepeHInn?
OTteet: 0,1 MKM.

50. Paccrosnue Arp 1 MeXy BTOPHIM U IIEPBBIM TEMHBIM KOJibllaMu HpIOTOHA B OTpaskeHHOM
ceere paBHO | MM. Ompenenutb paccrossHue Arjgg MEXAY OECATHIM M JEBSATHIM KOJIBLIAMHU.
Otser: 0,39 mm.

51. Ha mens mupuHoit ¢=0,05 MM mnagaeT HOPMaJIbHO MOHOXpoMathueckuii cBer (A=0,6
MKM). OnpenenuTs (B rpaaycax) yroi ¢ Mexay IepBOHAYAIbHBIM HAMPaBICHUEM ITy4Ka CBETa U
HAIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO U PaKIIMOHHYIO TTojocy. OTBer: 2,75°.

52. CKONBKO IITPUXOB HA KAXKIBIM MULTUMETP COACPKUT MUPAKIMOHHAS pelieTKa, ecliu
npu HaOMIOJEHUHM B MOHOXpoMaTthuyeckoMm cBere (A=0,6MKM) MaKCHMyM IISITOTO TMOpsaKa
OTKJIOHEH Ha yroa ¢=18°? Orser: 100.

53.  Judpakumonnas pemerka copepxuT N =200 mrpuxoB Ha Imm. Ha pemerky mamaer
HOpMaJIbHO MOHOXpoMaThieckuii cset (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIbIIET0 NOpsIKa
naet ota pemerka? OrBet: 8.

o4, CKOJIPKO IITPUXOB HA KaXKJbI MUJIUMETP COACPKUT NUPPAKIUOHHAs peuleTKa, eclly
npu HaOMIOJeHUH B MOHOXpoMarudeckoMm ceTe (A = 0,6 MKM) MakCHMyM TPETbEro MOpsAKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

55. [Ty4oK ecTeCTBEHHOrO CBETa, UAYIIHMIA B BOJE, OTPaKAeTCs OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). IIpu kakom yriie mazeHus o (B rpajaycax) OTPaKCHHBINH CBET
MOJIHOCTBIO ToJIsipu3oBan? OTBeT: 61,2°.

56.  VYrox bprocrepa og, IpH MafeHUU CBETa U3 BO3yXa Ha KPUCTA/LUl KAMEHHOM COJIM paBeH
57°. OnpenenuTh CKOPOCTh CBeTa B 3TOM Kpucrtasuie. OrBer: 194 Mwm/c.
57.  IlpemenpHBI Yroia o TMOJHOTO OTpaXEHHS My4Yka CBETa HAa TPAHUIE KHUAKOCTU C

BO31yXoM paBeH 43°. Ompenenuts yron bprocrepa og, (B rpamycax) ansd HmajeHus jyda U3
BO3/lyXa Ha MOBEPXHOCTh ATOU KUAKOCTU. OTBer: =55°45",

58. Yron Mexay TIaBHBIMH TUIOCKOCTSIMH TOJSpU3aToOpa M aHanmu3aropa coctaBiseT 30°.
Onpenenuts W3MEHEHHE WHTEHCHBHOCTU IMPOIIEIIIET0 YEpe3 HUX CBETA, €CINM Yrojl MEXIy
TJIaBHBIMU TJIOCKOCTSIMU TOJIIPU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Orser: 1,5.

59. Crenenp nonsgpuzauuu P yactuuHo-nossipusoBaHHoro ceera pasHa 0,5. B ckonbko pa3s
OTJIMYAETCS MaKCHUMaJbHAs HHTEHCHBHOCTb CBETa IIPOIYyCKAEMOr0 YEpe3 aHalIu3aTop, OT
MuHuManbHOM? OTBeT: 3.

60.  OmnpenemuTs TeMIeparypy, Ipyu KOTOPOM SHepreruyeckas CBETUMOCTh Ry abCcoMOTHO YepHOro
Tena pasra 10 kBT/MZ. Oter: 648 K.

61. Ilotok SHepruu, W3Ty4aeMbli W3 CMOTPOBOTO OKOIKA IUIABMIIBHOW TIieud, paBeH 34 BT.
OnpenemmTs TeMIieparypy Medu, €CIH IIIOIMIAIb OKOIIKA COCTABIISIET 6 cM’. Orger: 1000 K.

62.  Bo CKOJBKO pa3 Haji0 YBEIMUYHUTH TEPMOAMHAMIYECKYIO TEMITEpaTypy aOCOMIOTHO YepHOTO Tea,
9TOOBI €ro SHEePreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OrBer: 2.

63. Ha xakyro UTMHY BOJHBI TPUXOIHTCS MAKCHMyM CHEKTPAJBbHOW TIOTHOCTH HEPIETHYECKOH
CBETHMOCTH a0COJTFOTHO YEPHOT'O TeJIa TP TEMITEpaType 0°C. OrBert: 10,6 MKM.



64. OmpenenuTh AJIWHY BOJHBI CBeTa, oOmywaromero (OTOKaToa C paboToOH BBIXOAA
A =2,15B, ecnmu MakcuManbHasi KHHETUYECKasi SHEPTUST (POTOINEKTPOHOB Tmax = 1 3B. OTBet:
400 um.

65. Ha moBepxHOCTH (oTOKaTOma MagaeT MoHoxpomarudeckuit cBeT (A = 310 am). YUtoOsl
MPEKPATUTh OMHUCCHIO JJIEKTPOHOB, HYXHO TPUIOKUTH 3aJCPKHUBAIONIYI0O  Pa3HOCTh
norennuanoB U ve menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OtBet: 2,3 3B.

OIIK-1.2 [IlpumeHsieT eCTECTBEHHOHAay4YyHble U  OOIICMH)XCHEPHbIE 3HAHHUSA, METOMbI
MaTEMAaTHYECKOTO AaHaIu3a M MOJEIUPOBAHUSA, TEOPETUYECKOIO0 M IKCIIEPUMEHTAIBHOTO
UCCIIEJ0BaHNS B TPO(ECCHOHANBHON 1eSTEIbHOCTH

TunoBble TECOPETUYECCKHUE BONIPOCHI K 9K3aMEHY 110 JUCHUILJIMHE

1. IloTeHUManBbHOCTH NEKTPUUECKOro mouisd. PaboTa 1o nepeMerneHuto 3apsjia B JIMEKTPUIECKOM

noje. [loreHuuanbHas sHEPrus B3auMOACHCTBUS NEKTPUUECKUX 3apsI0B.

CBs13p MEX/1y NOTEHIIMAJIOM U HANPSYKEHHOCTHIO.

3. Ilpumenenue teopemsl ['aycca s pacuera 3JIEKTPUYECKUX MOJEH, CO3JAHHBIX TOYEYHBIM

3apsi/I0M, PAaBHOMEPHO 3apsHKCHHBIMHU TUIOCKOCTBIO, C(hepoi, HUTHIO, IWIMHPOM, IIAPOM.

Beruucnenue noreHiuana no HaIps>KeHHOCTH IIEKTPUYECKOTO MOJIS.

5. DINEeKTpUYEeCKUH MOMEHT Junojs. ToueuHbll Iunojb. DJIEKTPUYECKOE I10JI€ TOYEYHOTO
JUIOJIS U €ro pacyeT Ha OCHOBE NPMHLUIA CYNEpPHO3ULUHU. DIEKTPUYECKOE I0JIE€ Ha OCU
JUIIOJISL U B HAIIPABJICHUH, IEPIEHAUKYIIPHOM K OCH TUTIOJIS.

6. DnexkTpuyeckuil AMIOIL B OJHOPOJAHOM UM  HEOJHOPOAHOM DJIEKTPUYECKOM  IIOJE.
[ToreHunanbHast S3HEPTUs JUIOS.

7. JIMANEKTPHUKH, MOJSApU3ALUs AUAIEKTPUKOB. BeKTop MOIsSpH30BaHHOCTH. DIEKTPUYECKOE
110JI€ BHYTPH JUNIEKTPUKOB. JlM3IeKTprueckas BOCOPUMMUYUBOCTb U IPOHULIAEMOCTb.

8. VYcnoBusa ans BEKTOpa HAMPSDKEHHOCTH AJIEKTPUYECKOTO MOJS U BEKTOpa 3JIEKTPUYECKOrO
CMEIIIEHNS Ha TPaHUIIE IBYX JUAJIEKTPUKOB.

9. CerHeroseKTpUKH, UX CBOMCTBA. [IM3eKTprudeckuii rucrepesmc.

10. KongeHcaropbl, BUIbl KOHACHCATOPOB. DHEPTUsl 3apsDKEHHOTO MPOBOIHHKA, KOHIEHCATOPA.
OHeprus aneKkTpuueckoro nois. O0beMHast JIOTHOCTh SHEPTHH.

11. Knaccuueckue ONBITHI 1O OOHApY)KEHUI0 U OOBACHEHUIO MEXaHHW3Ma BO3HUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCJIOBHS BO3HMKHOBEHHS IEKTPUYECKOTO TOKA. XapaKTEPUCTHKHU
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YpaBHEHHUE HENPEPHIBHOCTH.

12. Ilpumenenne 3axkoHa buo-CaBapa-Jlanmnmaca nis pacdyera MarHMTHOIO TOJS  MPSMOTO
MIPOBOJIHUKA C TOKOM, KPYTOBOT'O ITPOBO/ITHUKA C TOKOM.

13. JleficTBHe MarHuTHOTO Ha ABWXKYLMiica 3apsia. Cuna Jlopenna. D¢ dext Xomnna.

14. [IpumeHeHne 3aKOHA MOJIHOTO TOKA JJIs pacy€Ta MarHUTHOT'O TOJIsl COJIEHOM 14, TOPOUJAIbHON
KaTYILKH.

15. PaGora no nepemenieHuIo MPOBOIHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.

16. I3meHeHne cuiibl TOKa MPH pa3MbIKaHUHM/3aMbIKaHUH LIEH, COAepKaIled HHAYKTUBHOCTD.

17. YcnoBust /Ui BEKTOPOB MHIYKIMHU U HANPSHYKEHHOCTH MArHUTHOTO TOJSI Ha TPAaHMIIE JBYX
MarHeTUKOB.

18. lna-, mapa-, (heppo MarHeTHUKH: OCHOBHBIE XapaKTEPUCTUKH.

19. luBepreHuus u poTop BEKTOpa MHAYKIIUM MarHUTHOTO ToJIs. BuxpeBoe anexkTpuyeckoe nosie,
TOK CMEIlleHUs. DIEeKTPOMarHUTHOE ToJIe.

20. YpaBHenne  MakcBemna  JUIs  9JNIEKTPOMAarHUTHOTO  TMOJIi B HMHTETPajbHON M
nuddepennmanbHON hopmax.

21. luddepennunanbHoe ypaBHEHHE OHIEKTPOMAarHUTHBIX KojieOaHUi, ero pemienue. Bupis
KOJIEOAHUN U X XapaKTEPUCTUKH.

22. YpaBHEHHE BBIHYKICHHBIX KosieOaHui. Pe3oHanc TokoB M HampspkeHuil. IlonstHe o

N

&



23.

24.
25.
26.

27.

IIEPEMEHHOM TOKE.

CnocoOwl  HaOmiomenuss  uwHTepdepeHnmun  cBera.  J[ByxiydeBas

uHTEephepeHITHSI.

WutepdepeHnysi B TOHKHX IUICHKax. IloloChl paBHOrO HakjiOHA W PABHOW TOJIIMHBL

HNuTtepdepomerpsl.

Merton 30n @penens. JJudpakuns OpeHenst Ha KPyIJIIOM OTBEPCTUH. 30HHAS IJIACTUHKA.
Judpakuus OpayHrodepa Ha menan 1 MHOTHX 1esax. JudpakiuonHas pemerka.
Hudpakmuss Ha mpocTpaHCTBeHHON pernerke. @opmyna Bynbda-bparros. Paspemraromas

CIIOCOOHOCTh ONTHYECKUX HpI/I60pOB.

DKCIIEpUMEHTAIBHOE TIOATBEPKJICHUE KBAHTOBBIX CBOWCTB CBeTa: BHEIMTHUU (GoTod(PdexT:

s dext Komnrona.

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOW MNOANMUCHIO

COrMACOBAHO ®reoy BO "PrPTY", PrPTY, ly6koB Muxann BrukTopoBuy,
3aBeaytowmin kadeapoit Oudd
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