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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUAIBl — 3TO COBOKYIHOCTh Y4YEOHO-METOJUYECKHX MAaTepUaAIOB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OIICHKM KadyecTBa OCBOCHHS OOYYArOUIUMHUCSA JAaHHOW AMCIUIUIMHBI KaK YacTH OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBl.

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

OcHoBHas 3afaya — OOECHEYUTh OLEHKY YpOBHS CHOPMHUPOBAHHOCTH KOMIETECHIIMIA,
3aKpEIICHHBIX 33 JTUCHUILITUHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTalus MpoBOIUTCS B (hopMe SK3aMEHa B IIEPBOM U BTOPOM CEMECTpax.

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

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTb KaX/10i KOMIETEHIMH (MM €€ 4acTh) B paMKax OCBOEHHS JaHHOM
JVICIATUTMHBI OIICHUBAETCS B TIPOIIECCE MMPOBEACHHS SK3aMeHa B popMe OaabHON OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPY>KUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE IPOTrPAMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIA C JOIOJHUTEIbHON
JIUTEPATypoil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTABJISIECTCS
CTyJ€HTaM, YCBOMBLIMM B3alMMOCBSA3b OCHOBHBIX IIOHATHH IHUCLUMIUIMHBI B MX 3HAUYECHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUECKHUE CITIOCOOHOCTH B MOHUMAaHHUH, U3JI0KEHUN
U MCII0JIb30BaHUU y4eOHO-IIPOrpaMMHOT0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrPaMMHOI0 MaTepuaa, yCIEIHO BhINOIHIONINN IPeSyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JIUTEPATYpy, PEKOMEHJIOBaHHYI B mporpamme. Kak mpaBuio, oneHka
«XOpOILO» BBICTABIIAETCSA CTYACHTAM, MOKA3aBIIMM CHUCTEMATHUYECKUH XapakTep 3HAHUN I10
JUCIIUIUINHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHHI0 W OOHOBJIEHHIO B XOJI€
JanpHeimei yue6Hoi paboTsl M MpohecCUOHATBHON 1eATeIbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKMBIIUI 3HAHHUA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaja B 00beMe, HEOOXOJUMOM JJs JanbHeimel yueObl H
npejcTosiiel paboThl MO CHEUMATBHOCTH, CIPABJSIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX IMPOrPaMMOMW, 3HAKOMBIM C OCHOBHOHM JIMTEPAaTypOH, PEKOMEHIOBAaHHOMN
nporpammoil. Kak mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JOIIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE U IIPU BBINOJHEHHUHM 5K3aMEHALMOHHBIX
3aJjaHul, HO 00J1aal0IUM HEOOXOIMMBIMH 3HAHUSMU Ul UX YCTPaHEHHs O] PYKOBOACTBOM
IpenoaaBaTes;

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

OneHka «HEyA0BJIETBOPUTEIBHO» BBICTABISECTCA TAaK)KE B CIydae, €CIM CTYIEHT He
BBITTOJIHWJI W/WIIM HE 3alUTUII J1a00opaTopHble pabOoThl, MPEAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U He BiaJeeT NpuoOpeTaeMbIMH B IpOLECcCEe MPAKTHUUYECKUX 3aHATUI HaBBIKAMU
pemeHus (PU3NYECKHX 33714 110 TeMaM TEKYILEro CeMecTpa.



3 ITACIIOPT OHEHOYHbBIX MATEPHUAJIOB 11O JTUCIHUIIJIMHE

Ne KonTponupyemsbie pa3aesnbl Kox xonTpOonupyemoit Bun, meton, popma
n/a (TeMbl) TUCIUTUTHHBI KOMIETSHITUH (Win e OLICHOYHOT'O
4acTH) MEPONPHUATHS
1 2 3 4
1 DU3NYECKUE OCHOBBI KJIACCHUYECKON MEXaHUKHU
1.1 | Beeneunune OIIK-1.1 SK3AME
OIIK-1.2
1.2 | KunemaTtuka mocrynareibHOTO OIIK-1.1 DK3aMeH
Y BPAILLATEJIbHOTO JBHKECHUS OIIK-1.2
1.3 | lunaMuKa MOCTyIaTeIbHOTO U OIIK-1.1 DK3aMeH
BpalIaTeIbHOTO JIBHXKCHHUSI OIIK-1.2
1.4 | 3akoHBI cOXpaHEHUS OIIK-1.1 DK3aMeH
OIIK-1.2
1.5 | OcHOBBI crienuaIbHONU TEOPUU OIIK-1.1 DK3aMeH
OTHOCHUTEJIbHOCTH OIIK-1.2
1.6 | Mexanudeckue KojeOaHuUs OIIK-1.1 DK3aMeH
OIIK-1.2
2 OCHOBBI MOJICKYJIIPHOU (PU3UKU ¥ TEPMOIMHAMUKHU
2.1 | OcHOBBI MOJIEKYIAPHOU (HU3UKHU OIIK-1.1 DK3aMeH
OIIK-1.2
2.2 | OCHOBBI TEPMOJIMHAMHUKHU OIlIK-1.1 DK3aMeH
OIIK-1.2
3 DNEeKTpUUECTBO
3.1 | DnexrpocraTuka OIIK-1.1 OK3aMeH
OIIK-1.2
3.2 | I[IpoBOJHUKY U JUIIEKTPUKHU B OIIK-1.1 OK3aMeH
AIEKTPUIECKOM T10JIe OIIK-1.2
3.3 | [TocToSHHBIN 3JIeKTPUUYECKHI OIIK-1.1 OK3aMeH
TOK OIIK-1.2
4 DIEeKTPOMarHeTu3mM
4.1 | MarnuTHOeE 10JIe B BaKyyMe OIIK-1.1 DK3aMeH
OIIK-1.2
4.2 | MarauTHOE T0JIe B BEIIECTBE OIlIK-1.1 DK3aMeH
OIIK-1.2
4.3 | DAeKTpOMAarHUTHAS HHYKIIHS OIlK-1.1 DK3aMeH
OIIK-1.2
4.4 | DneKTpOMarHUTHbIE KOJIeOaHUs OIIK-1.1 OK3aMeH
OIlK-1.2
5 BonHbl 1 onTuka
5.1 | Boxnsr OIIK-1.1 DK3aMeH
OIIK-1.2
5.2 | Onruka OIIK-1.1 DK3aMeH
OIIK-1.2
5.3 | KBanToBas ontuka OIIK-1.1 DK3aMeH

OIIK-1.2




4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUS 1 UHBIE MATEPHAJIbBI

4.1. lIpome:xkyTounas arrecrtauus B gopme s3x3amena (1 cemectp)

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMBbI
KOMIIeTeHIIUH Coaepxanue KoMIeTeH UM
OIIK-1 Crnioco0OeH NpuMeHATh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHBIE 3HAHMS,

MCTOABI MATEMATUYCCKOI'O aHaJIn3a U MOACIIMPOBAHUA, TCOPECTUICCKOI'O U
OKCIICPUMCHTAJIBHOI'O UCCJIICJOBAHUS B HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH

OIIK-1.1 [lemoHCTpUpYET €CTECTBEHHOHAYYHbIC U OOIIEUHKEHEPHbIE 3HAHUS, 3HAHUSI METOJIOB
MaTEeMaTUYeCKOro aHaliu3a U MOJCIUPOBAHUSA, TEOPETUYECKOTO W IKCIEPUMEHTAILHOTO
WCCJICIOBAHHUS

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHUILINHE

1. MarepuanbHas Ttouka. Cucrema otcuera. Ilyte. Ilepememenne. CxopocTh Hu
YCKOPEHHME MaTepuabHON TOUKH, UX MPOEKLIUU HA KOOPAUHATHBIE OCH.

2. Bpamenmne marepuanbHOW TOYKH BOKPYT HETOABHKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBsi3pb  MEXIy YDIOBBIMM M JIMHEMHBIMM  KMHEMAaTU4eCKUMHU
XapaKTEPUCTUKAMHU.

3. I'panunpl NpUMEHUMOCTH HBIOTOHOBCKOM MexaHukH. IlepBblii 3akoH HeloToHA.
Cuna, macca u ummynsc. Bropoil 3akon HbtoToHa kak ypaBHeHME IBHXKEHHs. Tperuil 3aKoH
HeroToHa.

4. 3akoH BcemHupHOro TsroreHus. Cuia TsDKeCTH W Bec Tena. Ynpyrue cuiibl. Cuiisl
TPEHHUS.

5. KoncepBatuBHble u auccunatuBHble cuibl. lloTeHnuanbHas sHeprus. Bumabl
NOTEeHIMaNbHOU PHeprun. [TomHas mexaHndeckas SHEprusl.

6. BHyTpeHHHWe W BHEIIHWE CHJIBL. 3aMKHYTas CHCTEMa. 3aKOH COXpPAaHEHHS ITOJHOM
MEXaHN4YeCKOM dHeprun. CBsI3b 3aKOHOB COXPAHEHNUS CO CBOMCTBAMH MPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHUS UMITyJIbCa.

8. MoOMEeHT cuiibl, MOMEHT UMITYJIbCa. 3aKOH COXPaHEHHsI MOMEHTa UMITYJIbCa.

9. OCHOBHOI 3aKOH JMHAMHUKHU BPAIIATEIILHOTO JABHKCHHUS.

10. MomeHT uHepuuy, ero cBoiicTBa. Teopema IllTeliHepa.

11. Hpunamun otHocutenbHoCcTH [ammnes. IlpeoOpazoBanue [Manmunes. Knaccuueckas
TeopeMa CI0KEHHs cKopocTel. THBapHaHTHOCTh 3ak0HOB HpIOTOHA B MHEPLMAIIBHBIX CUCTEMAX
oTcyera.

12. Tlocrynarsl OinmreiiHa. [IpeobpazoBanust Jlopenna. OTHOCUTENBHOCTD TMOHSATHSA
OJTHOBPEMEHHOCTH. OTHOCUTENBHOCTh JJIMH W MPOMEKYTKOB BpeMeHU. VHTepBam Mexay
COOBITUSIMH.

13. PenATUBUCTCKHIA 3aKOH TPEOOpa30BaHUS CKOPOCTH. PEISTHBHCTCKUN WMMITYJIbC.
PenstuBucTckoe ypaBHEHHE OUHAMHUKU. PENSTUBUCTCKHE BBIPDAKEHUS I KUHETHMYECKOM U
MIOJIHOM dHEprun. B3auMoCBs3b MacChl ¥ SHEPTHH.

14. TuddepenunanbHoe ypaBHEHHE CBOOOIHBIX T'apMOHUYECKHUX KoJeOaHMH M ero
pelieHue.

15. VpaBHeHue 3aryxaroumx koinebaHuit u ero peuieHue. [lapameTpbl 3aTyxaromumx
KoJ1e0aHUH.

16. VYpaBHeHHE BBIHYXJICHHBIX KOJeOaHU U €ro pelieHue. SIBIeHne pe3oHaHca.

17. Craructuueckuii Hu TePMOAMHAMUYECKU I METOEI HUCCIIENOBaHHUS.
TepmonuHamuyeckre nmapameTrpbl. PaBHOBECHBIE COCTOSIHUSL U MPOLIECCHI, UX M300pa)KeHHE Ha
TEPMOIMHAMUYECKUX JUarpaMMax COCTOSTHUS.

18. Wneanbublii ra3. [laBneHue wuaeanbHOTO Tras3a. BBIBOI OCHOBHOTO ypaBHEHHS



MoJteKyisipHO-kuHeTHaeckor Teopun (MKT) nneansHoro rasa.

19. Cpennsisi KuUHETHYECKass DSHEPTHUS MOJIGKYJ UJACaTbHOr0o ra3a. MOoeKyIsapHO-
KMHETUYECKOE TOJKOBaHUE aOCONIOTHOM Temmeparypbl. Yucio cremneHeld cBOOOABI MOJEKYJIbI.
3aKOH PaBHOMEPHOT'O paCIpeIeIeHUs] JHEPTUH 110 CTEIICHSIM CBOOOIBI MOJICKYII.

20. OcHOBHOE ypaBHEHHME COCTOSHUSI HaeadbHOro rasza (ypaBHenue Kianeiipona-
Menneneesa). M3omporecchl.

21. 3akon MakcBeinia Ui pacripeleieHuss MOJIEKy UACaIbHOTO ra3a Mo CKOPOCTIM U
SHEprusiM. XapakTEePHBIE CKOPOCTH JIBIKEHUST MOJICKYJ HJICATBHOTO Ta3a.

22. IlpuHinun neranbHOTO paBHOBecusi. bapomerpuueckas dopmyna. 3akoH bonbiiMana
IJId pacupCaCJICHUA YaCTULl BO BHCITHEM IMOTCHIMAJIBHOM I10JIC.

23. Pabora mpu wu3MeHEeHHMH O0beMa, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSI JHEPIHs
uaeasbHOro rasa. [lepBoe Havyago TepMOAMHAMUKH, €r0 MPUMEHEHUE K H30mporeccaMm. Bropoe
Hayajio0 TePMOJUHAMUKHU.

Tunosble 321a4M N0 JUCHUILIHHE
1. JIBuKeHre MaTepralibHOM TOYKHU 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B=-0,05
M/c?. OnpeienuTh KOOpAHHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTh V TOUKH PaBHA HYIIIO.
OTtBert: 80 m.
2. JIBIKeHHe MaTepuabHOi TOUKH 3a1aHo 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.
Otser: -0,10 m/c?.
3. JluHeiHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH BpalllaOLIerocsl AWcCKa paBHa 3 M/C.
Touku, pacronoxennbie H2a AR=10 cMm Oirke K OCH, HMEIOT JTUHEHHYIO CKOPOCTh Vo=2 M/C.
Onpenenuts yriioByr cKopocTh Bpauienus aucka. Orser: 10 pan/c.

4. Jluck BpamaeTcs COrNacHO ypaBHeHHIO ¢ = A+Bt+Ct3, rme A =1pan, B=-2pan/c,
C = 0,5 pan/c®. Haiitu yrioBoe yckopeHue B MOMEHT BpeMenu t = 2 ¢. OTBeT: 6 paj/c.
S. Jluck Bpamaercst cornacHo ypaBHeHmIo ¢ = A+Bt+Ct3, rme A=1pax, B=12pan/c,

C = -1 pan/c®. B xaKoif MOMEHT BpeMEHH yriioBas CKOpPOCTh AUCKa OyzeT paBHa Hymo? OTBeT:
2c.

6. HaiiTu MOMEHT MHEpLNY TIOJIOT0 LIUINHAPA MAaccoi 2 KT U painyCcoM 5 CM OTHOCUTEIBHO
ero ocu cummetpun. Otser: 0,005 kr-m?.

7. HailiTu MOMEHT MHepuuM IIapa Maccod 5 Kr M paauycoM 10 c¢M OTHOCUTENBHO OCH,
npoxosmieii uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitn momeHT nHepuuu nucka Maccou 0,5 xr u paamycoMm 20 cM OTHOCUTEIBHO OCH
TIEPIEHIMKYJIAPHOM K IIIOCKOCTH MCKA U poxosieil uepes ero nentp. Oreer: 0,01 kr-m2.

9. HaliTu MOMEHT MHEpLMHU CTEP)KHSA MAcCOM 5 Kr M NIMHOW 1,2 M OTHOCHTENIBHO OCH
TIEPIIEHIUKYIAPHOM K CTEPKHIO M ITPOXOAMIEi uepes ero cepenuny. Oreer: 0,6 Kr-m2.

10. HaiiTu MOMEHT MHepUMHM CIUIOIIHOIO LMJIMHApPAa Maccod 2 KT U pajuycoM 5 cMm
OTHOCHUTENBHO ero ocu cummeTpur. Oteer: 0,025 kr-m2.

11. Haiitn MomMeHT mHepuuu crep>kHs Maccod 1,5 Kr m JMHOM 1 M OTHOCHUTENBHO OCH
TIEPIIEHIUKYJIAPHON K CTEPKHIO M TPOXOAsIIeii uepes ero konen. OTeer: 0,5 Kr-m2,

12. BepeBka paspeiBaeTcd npu INOJABEIIMBAHMU K Hel Tena Maccol 36 kr. Temo kakon
HanbOobIIeil Macchl MOKHO TIOHIMATh Ha TOH BepeBKe ¢ yckopeHneM 2 M/c2? OTBer: 30 Kr.
13. Teno cockab3bIBaET MO IaJKON MOBEPXHOCTH, cocTaBistomen yroi 30° ¢ TOpU30HTOM.
Haiitn yckopenue tena. OTBer: 5 M/¢?,

14. C xaxkoli MUHMMAaJIbHOM TOPU30HTAIBHON CHIJION HY)KHO MPUKUMATh TEJIO0 Maccol 2 Kr K
BEPTUKAIbHON cTeHe, 4yToObl OoHO He ymano? KoaddumumeHT TpeHus MexXay MOBEPXHOCTHIO
cteHsl ¥ TesioM pasel 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HailTu cuity conpoTHBIEHUS BO3IyXa,

cunras eec nocrossaHor. Oter: 0,25 H.



16. MaxoBUK B BHJE UWIMHIpAa Maccod 5 Kr u pamuycoM 20 cm 3a 4 ¢ OT Hayaia
PaBHOYCKOPEHHOTO BpaIeHus 1ocTUTr 4acToThl 10 06/c. HailT MOMEHT cuil, JeHCTBYIOMNX Ha
MmaxoBuk. OtBet: 1,57 H-Mm.

17. Tonkuil oqHOPOAHBINA cTepkeHb IMHOW 50 cM 1 Maccoit 400 r BpamaeTcsi ¢ yriioBbIM
ycKopeHHeM 3 pan/c’ OKOJO OCH, TNPOXOAAMeHl NepeHAMKYISApPHO CTEPKHIO dYepe3 ero
cepenuny. Omnpeaenuts Bpamaromuii MomeHT. OTBer: 25 MH M.

18. [Tyns netut co ckopocteio 800 M/c, Bpamasch OKOJIO MPOJOJIbLHON ocu ¢ yactoToi 3000
00/c. IlpuHNMas Myio 3a IWMHIPUK JAUAMETPOM 8 MM, ONPENCTHUTh KaKyrO JOJIF0 KUHETHICCKOM
SHEPrHH TeJIa COCTABIIIET KHHEeTHYecKast sHeprus BpamieHus. Oreet: 0,44 %.

19. [Ton neiicTBHeM MOCTOSIHHOW CHJIBI BaroHETKa MpHoOpena ckopocTh 2 m/c. OnpenenuTsb
paboty A cuibl, eciin Macca Baronetku paBHa 400 kr. OrBet: 800 [[:k.
20. Manenbkuii mapuxk Maccod 100 r ABMXKETCS B TOPU30HTAJIBHOM IUIOCKOCTH HA HUTHU

nmuHoit 40 cM. Kakyio paboTy HYXXHO COBEPIIMTH, YTOOBI YBEIHUYHTH YIJIOBYHO CKOPOCTh
nrapuka ¢ 20 pan/c o 25 pan/c? OrBer: 18 k.

21. OrnpenenmiTth JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOT0 MUIMHIIPA, CKATUBIIErocsi 63 CKONMBKEHHS C
HAaKJIOHHOM IIJIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. ODHOPOIHBIM IWIMHAP KaTUTCA 0e3 NPOCKAIb3bIBAaHUS 10 TOPU30HTAIBHOU

MOBEPXHOCTH CO CKOPOCTHhIO 2 M/c. Ha Kakyro BBICOTY OH CMOXET MOJHSITHCS [0 HAKIOHHON
miockoctu? Oteet: 0,3 M.

23. CHapsig Maccesl 50 Kr, JeTSmuid roOpu30HTAILHO cO ckopocThio 800 M/c, momamaer B
mwiatrGopMy c MECKOM M 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl MOCTE MOMalaHus
cHapsiza, ecnu ee macca 16 T. OTBet: 2,5 m/c.

24, [To ropu3oHTAIBHBIM PelibcaM CO CKOpOcThio 20 KM/4 aBrkeTcs uiatdopma maccsl 200
kr. Ha Hee BepTHKaIbHO TagaeT KaMeHb Macchl 50 Kr W aBmkeTcs BMecte ¢ rurardgopmoit. C
KaKoOW CKOPOCTBIO TocTe 3TOro ABrkercs miardgopma? OrBer: 16 km/u.

25. [Tnardpopma B Buze aucka maccoil 4 kr u paauycom 12 cM Bpamjaercss 1m0 MHEPLUUU
BOKpPYT BEpPTUKAJIbHOW OCH. BO CKOJBKO pa3 yMEHBIIMTCS 4YacTOTa BPAILIEHHUSA, €CIM Ha Hee
MOJIOKUTH KOJIBIIO Maccoi 1 kr u pagumycom 10 cm? OTBet: 1,35.

26. Touka coBepiaeT rapMOHHYECKHE KolieOaHus MO 3akoHY X = ACOS(wt+@o), rae A=3 cm,
a ® = 2 ¢, HaiiTh MakcHManbHYIO CKOPOCTh TOUKH. OTBeT: 6 cM/c.

217. Touka coBepiaeT rapMOHHYECKHE KolieOaHus MO 3akoHYy X = ACOS(ot+@o), rae A=5 cm,
a o = 2 ¢!, Haiftu makcumanbHOe yckopenue Toukn. Otser: 20 em/c.

28. Haiftu mnepuon konebGanuii (usnyeckoro MasiTHMKA, MPeACTaBIAIOLIEr0 co0oif

OJIHOPOJAHBIN CcTepkeHb JiauHOW 60 cM, BpallalIUics BOKPYr TOPH3OHTAJIbHOW OCH,
poxoslIel yepe3 ofuH u3 ero koHos. Oreer: 1,26 c.

29.  Haiitm mnepuon KonebaHW (UIUUECKOTO MAATHUKA, TPEACTABISIIONIETO COOOM
OJTHOPOJHBIN AUCK paanycoM 30 cM, Bpallarouuiicss BOKPYT TOPU30HTAIBHON OCH, TPOXOASIIeH
yepe3 kpaii aucka. Orer: 1,33 c.

30.  bamion BMecTuMOCTBIO 20 J1 CONEPKUT yrieKucislid ra3 maccoi 500 r moj naBieHuEM
1,3 MIla. Onpenenuts Temnepatypy raza. Orser: 275 K.

31.  Kakoif 00beM 3aHMMaeT HCaTbHBIN ra3, coaepKamuii | KMoJb BemecTBa Mpy JaBICHUN
1 MIIa u temneparype 400 K? Otser: 3,3 M3,

32.  bamion BMectuMocThiO 12 11 comepxut yriekucinslii ra3. [lasnenue rasa pasuo 1 Mlla,
temriepatypa 300 K. Onpenenuts maccy raza B 6amuione. OrBer: 212 1.

33. B Gannone BMecTHMOCTBIO 25 11 HaxonuTcs Bogopon mpu temmepatype 290 K. IMocme

TOTO Kak 4YacTh BOJOPOJa M3PACXOJOBAIM, JaBiieHWe B OautoHe moHu3wioch Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxoJoBaHHOro Bogopoaa. Orser: 8,3 r.

34. B 6amrone comepxkutcs ra3z npu temmeparype 100 °C. [lo kakoit temmneparypsl (B °C)
HY>KHO HarpeTh ra3, 4ToObl €ro JIaBjJIeHue YBEIUYHIOCh B ABa pa3a? Orset: 473 °C.
35. Kakoe xonm4ecTBO TEIIOTHI mMoTpedyeTcs, uToOsl HarpeTh 1 Mok azora Ha 300 K mpu

noctossHHOM 00beMe? OTBeT: 6,23 Kk/Ix.



36. Ha ckonmbKO H3MEHWIACh BHYTPEHHSS OSHEPIUs BOASHOIO Mapa, €CIM IpH €ro
1300apuYeCKOM CKATUM BHELIHUE CUJIbI coBepLIn padoTy paBHyro 10 k/[x? OtBer: 30 kK.

37. [Tpu xaKoM naBIEHUHN MPOUCXOAUIIO U300apHOE pAaCHIMPEHUE a30Ta, €CIIM Ha yBEJIUNYCHHUE
ero oorema Ha 12 11 Ob110 3aTpadyeHo KomdecTBoO TerioThl paBHoe 21 kIx? OrBet: 500 klla.
38. Kakoe konmu4ecTBO TEIIOTH ObLIO 3aTpaueHO Ha HarpeB Iefius MPU MOCTOSHHOM 00beMe
V=20 1, ecnmu ero gasnenue Bozpocio Ha 400 kI1a? OrBer: 12 k/:k.

39. Kakoe komu4yecTBO TEIIOTHI MOTpedyeTcs, 4ToObl HarpeTh 8 Mok Bomopoaa Ha 100 K
npu nocTossHHOM naBneHnn? OrBet: 23,3 kK.

40. ITpu w3oxopHOM HarpeBe | Mol renus Temiieparypa yBenuuuBaeTcs B 3 pasa. Haittu

npuparienue surpormn. OrBet: 13,7 JIx/K.

OIIK-1.2 [IlpumeHsieT eCTECTBEHHOHAayYHble U  OOIICHH)XCHEPHbIC 3HAHUSA, METOMbI
MaTEMaTHYECKOTO AaHalu3a M MOJCIUPOBAHUSA, TEOPETUYECKOTO U 3KCIEPHUMEHTAJIbHOIO
HCCIIEJ0BaHNS B TPO(ECCHOHANBHON 1eSTEIbHOCTH

Tunosble TeopeTHYECKHE BONPOCHI K IK3aMEeHY 110 JUCHHUILIHHE

1. Beluucienue NpoHAEHHOIO IMyTH IpPU HEPAaBHOMEPHOM JBMKEHMM MaTepUalbHOM
TOYKHU.

2. llentp m™acc. VYpaBHeHHe JABWXKEHHMsA LeHTpa Macc. Cucrema LEHTpa Macc.
PeakTuBHOE NBUXKEHUE.

3. KpuBonuneiiHoe IBMKEHHE MaTepUaNbHON TOUKU. TaHreHLIMAIbHOE U HOPMAJIbHOE
YCKOpEHHE.

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

5. PaGota cumnbl u MouHOCTh. KrHEeTHYECKast SJHEPIHsl MOCTYNATENbHOTO ABHKEHUSI.

6. Kunernueckas »Heprus Tena, BpallAIOMIErOCs BOKPYI HEMOJBM)KHOM oOcCH.
Kunerndeckast sHEprus Npu MIOCKOM JBUKEHUU.

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

8. Ilomarme o HewmHepHUANBHBIX cucTeMax otcueta. Cubl wHepuwu. [lpuHIwMN
DKBHUBAJIEHTHOCTU DWHILITENHA.

9. TpyxuHHBIH, QU3NUIECKAN U MATEMATHUYECKUN MAsTHUKHA. DHEPTHUS TAPMOHHYECKOTO
OCLIWJIIATOPA.

10. CnoxeHue OIMHAKOBO HAIPABICHHBIX U B3aUMHO TEPIICHIUKYIIPHBIX KOJICOaHHIA.

11. DkcnepuMeHTanbHOE MOATBEPXKICHUE pacipeneneHuss Makcpema: oneltel [lTepHa
u Jlammepra.

12. CpenHee 4yHMCIO CTOJNKHOBEHMH, CpeAHss JJiMHA CBOOOJHOrO mpolera W
3¢ dEeKTUBHBIN TUaMEeTP MOJIEKYIL.

13. Anwmabarnblit nmpouecc, ypaBuenue [lyaccona.

14. TemnmoemKoCTh HIEATBHOTO Ta3a TMpU M30MNpoleccax. YpaBHeHHE Maifepa.
Knaccuueckass MOJIEKYJIIpHO-KMHETUYECKAsh TEOPHUs TEIJIOEMKOCTH MJICAlbHOIO Ta3a U €€
OTPAaHUYEHHOCTD.

15. Kpyrosoi#i npouecc (uuki). TermoBble aBUTaTenu M XodoauiabHble MammHbl. KIT/
ujeabHOM TeroBoil mamuHel. [{ukn Kapho.

16. DHTponus uaealbHOTO Tra3a MpH 0OpaTUMBIX U HEOOpAaTHUMBIX IMporeccax. Teopema
Hepncra. Cratuctudeckoe TOIKOBaHUE SHTPOTHH. TepMoauHaMiuKa HEOOPATUMBIX MPOIECCOB.



4.2. Illpome:xkyTouHasi arrectanusi B gpopme 3k3amena (2 cemectp)

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl
KOMIIeTeHIIUH Coaepxanue KoMIeTeH UM
OIIK-1 Crnioco0eH NpuMeHATh ECTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHBIE 3HAHMS,

MECTOABI MaTEMaTUYCCKOI'O aHalInu3a U MOACIIMPOBAHUA, TCOPETUICCKOI'O U
OKCIICPUMCHTAJIBHOT'O UCCJIICIOBAHUS B HpO(bGCCHOHB,JIBHOﬁ JACATCIIBHOCTH

OIIK-1.1 [lemoHCTpUpYET €CTECTBEHHOHAYYHbIEC U OOIIEMH)KEHEPHbIE 3HAHUS, 3HAHUS METOJIOB
MaTE€MaTUYeCKOro aHajlu3a U MOJCIUPOBAHUSA, TEOPETUYECKOTO0 U HKCIEPUMEHTAIBHOIO
WCCJICIOBAHMUS

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHUILIHHE

1. DnexTpuyeckuii 3apsaa U ero cBoicTBa. 3aKOH COXpaHeHUs 3apsana. BzauMoneicTsue 3apsioB.
3akon Kynona.

2. DIeKTpOoCTaTuyeckoe  Iojie, BEKTOp  HampspkeHHocTu.  IlpuHmunm — cynepno3unuu
IEKTPUYECKUX MOJIEN U €0 PUMEHEHME [l pacueTa IoJIsd, CO34aHHOTO CUCTEMOM 3apsi/iOB.

3. IloTok BekTOpa HaNpsHKEHHOCTH MeKTpudeckoro nois. Teopema ["aycca Juist 31eKTprUUecKOro
II0JIS B BAKYyME.

4. Teopema 0 IUPKYJISALUH BEKTOpa HANPSIKEHHOCTU 3JekTpudeckoro nois. IloreHuman mosns
TOYEYHOI'0 3apsA/a.

5. CBoOoaHbIE U CBsI3aHHbIE 3apsabl. BekTtop anekrpuueckoro cmeuienus. Teopema ["aycca amns
IEKTPUYECKOTO NOJIS B TUNICKTPUKE.

6. Pacripenenenue 3apsia B IMPOBOJHHMKE. JNEKTpOCTAaTHYEeCKass MHIYKIMA. DJIEeKTpHUecKas
€MKOCTb YEIMHEHHOTO MTPOBOJIHUKA, 2-X TIPOBOAHHKOB.

7. DnextpoaBwxkyuiass cwia. 3akoH OMa M CONPOTHBIEHHE NPOBOAHMKOB. 3akoH Oma B
UHTETpanbHON U auddepenunanbHoi (opmax. 3akoH Oma Uisi HEOJHOPOJHOTO Yy4dacTKa
LEIIN.

8. Bektop MarHUTHOW WHAYKIMHA. MarHUTHOE TI0JI€ PAaBHOMEPHO JIBIDKYIIETOCS 3apsaa. 3aKOoH
buo-Casapa-Jlamaca.

9. BzammopelicTBHE MPOBOJJHIKOB C TOKOM. 3aKOH AMIiepa.

10. Teopema o HMPKYISLMUU BEKTOPA MHIYKIIMA MAarHUTHOTO MOJIs. 3aKOH MTOJHOTO TOKA.

11. TIlorox BekTopa MarHuUTHOM wuUHAYKUMU. Teopema [aycca misi BekTopa HWHAYKIHMH
MarHuTHOTO nouid. KoHTyp ¢ TOKOM B OHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJIE.

12. SIBnenuwe snmexkTpoMarHUTHOW WHAYKIUH. OnbiTel @Dapanes. 3akoH 3IEKTPOMArHUTHOM
unaykuuu. [lpaBuno Jlenma. DnekTpoAaBuKyIias cuia UHAYKUUU. [lONHBIA MarHUTHBIN
notok. Toxku dyko.

13. SBnenmwe camoumHaykiuu. WMuaykruBHocTh. JJIC  camomHaykuuu. WHIYKTUBHOCTD
COJICHOM/JIA.

14. Bsaumnas uHaykius. B3auMHas MHIYKTUBHOCTb. DHEPrHsi KOHTypa ¢ TOKOM. [1moTHOCTH
SHEPTHH.

15. HamarnmuenHocts. TokM HamMarHMYMBaHHUA. BeKTOp HampsyKeHHOCTH MAarHUTHOTO IIOJIS.
Teopema 0 HUPKYJISIIMY BEKTOPA HAIPSIKEHHOCTH MATHUTHOTO TOJIA.

16. Pacnpoctpanenue BoiH B ynpyroii cpene. [IpogonbHble U onepeyHble BOIHbL. YpaBHEHUE
IJIOCKOM U cdepuueckoil rapmMoHHueckux BojH. PazoBas ckopocTh. BonmHOBoOe ypaBHEHUeE.
OHneprus BosHbl. [Ipunimn cynepno3unuu BoiaH. CTosune BOJIHBL.

17. BonHoBoe ypaBHEHHE [UIsI  JJIEKTPOMAarHUTHOM  BOJHBL. OCHOBHBIE  CBOMCTBa
ANMIEKTPOMAarHUTHBIX BOJH. OHEpPrusl 3JIEKTPOMAarHUTHBIX BoiaH. Bekrop IloiiHTHHrA.
WM HTEHCUBHOCTBH BOJIH.

18. BpemenHas ©  TPOCTPAaHCTBEHHAs  KOrepeHTHOCTH. CTeneHb  KOT€PEHTHOCTH.




WNutepdepentusa nsyx BonH. UaTepdepennus ceera. [llupuna naTepdepeHIIMOHHON TTOTOCHI.

19. Hudpakuus ceera. [Ipunuun [roiirenca-®Openerns.

20. EcrecTBeHHBIN M MOISPU30BAaHHBIN CBET. 3akoH Mastoca. CTerneHb MoIspu3aliy CBeTa.

21. Tlonspusauus npu OTPaKEHUHU U MpeoMiIeHnu. 3akoH bprocrepa.

22. PacmpocrpaHeHue CBeTa B MONIOMIAOIIMX cpenax. 3akoH byrepa. [lucmepcus csera.
HopmanbHast 1 aHoManbpHas AUCIIEPCHSL.

23. TemnoBoe U3MyYEHUE M €r0 XapaKTEPUCTHKU. 3aKOHBI TEIUIOBOTO M3iydeHus. ['umoresa
IInanka. @OTOHBL.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccTosiHue MeXIy IBYMs TOYEUHBIMU JIEKTPUUYECKMMHU 3apsilaMH, €CJIM U3BECTHO,
YTO IPU YMEHBLICHUM 3TOr0 paccTosiHUs Ha 50 cM cuia B3auMOJCHCTBUS yBEJIWYMBAETCS B 2
paza. OTBet: 1,7 m.
2. Ha merammueckoii cdepe pagmycom 15 cm Haxomutes 3apsan Q = 2 wKn. Onpenenuth
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTo MMoJisi Ha pacctostHuu I = 10 cM OT meHTpa cdepsl.
Ortger: 0.
3. Ha wmerammmueckoit chepe pamguycom 15 cm Haxomutes 3apsn Q = 2 uKin. Onpenenutsb
HANPSDKEHHOCTH E 3JIEKTPOCTATUIECKOTO MoJIsT Ha moBepxHOCTH ceprl. OTBeT: 800 B/M.
4. Ha wmerammueckoit chepe pamguycom 15 cm Haxomutes 3apsn Q = 2 uKin. Onpenenutsb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTo MOJIs Ha paccTostHuU I = 20 ¢M OT meHTpa cepsbl.
OtBet: 450 B/m.
5. Merammueckuid map pagumycom 5 cm Hecet 3apan Q = 10 uKin. Onpenenuts nmoTeHman @
AIIEKTPOCTATUYECKOTO OISl Ha noBepxHocTy 1mapa. Orser: 1800 B.
6. JlBe KOHIEHTPUUECKUE 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 OIS
B TOYKE, OTCTOSIIIEH OT ieHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBer: 0.
7. DNeKTpuyeckoe IoJieé CO3[aHO JABYMS OECKOHEYHBIMH MapauleibHBIMM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO paclpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpsbkeHHocTh E mons mexay minactunamu. OrTBer: 0.
8. DnexkTpuyeckoe TMoJie CO3[aHO JABYMS OECKOHEYHBIMH MapauIeibHBIMHM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO pacHpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpspkeHHOCTh E nons BHe mactud. OTBer: 113 B/m.
9. TloTeHuuasn >TEKTPHUECKOTO OIS, CO3aBAEMOT0 CHCTEMOI 3apsa0B, uMeeT BUA ¢ = a(X?-
y?), rae a=1B/M? HaiiTu MOIyTh HANMPSKEHHOCTH »>JIEKTPHYECKOTO MO B TOUKE C
koopauHaTamu X = 1 M, y = 0,5 m. OtBet npuBectr B cucteme CU 1 OKPYTIIUTH C TOYHOCTBIO 10
nByx mudp mocine 3amsroil. [OTBet: 2,24 B/m.
10. /Ia Toueunsix 3apsima +7,5 HKi u —14,7 aKn pacronoxxeHsl Ha paccTosHUM 5 cMm. Hailti
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, coenunstomeit 3apanel +10 HKn u +8 HKn u naxonsmeiics Ha paccrogauu 12 cm ot
nepBoro u 8 cM oT BTOporo 3apsina. Paccrosuue mexay 3apsaaamu 20 cm. Orset: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOMSATCS OJIMHAKOBBIE MOJIOKUTEIBHBIC 3apsiIbl
2 uKn. OnpenenuTs HaPSHXKEHHOCTD AIEKTPHUECKOTro Mo B IeHTpe KBaapaTa. Oreer: 0.
13. Paccrosnuue | mexay 3apsgamu Q=+42 uKir gumosns pasuo 10 cm. Haiitu moteHIman ¢ moss
CO3aHHOI'O AMIIOJNEM B TOUKE, yAaleHHON Ha =10 cM Kak OT nepBoro, Tak ¥ OT BTOPOTO 3apsija.
Otger: 0.



14, Jlumons C D2JIEKTpUYECKUM MOMEHTOM p =75 nKia'M cBOOOZHO yCTaHaBIMBAaeTCS B
OJIHOPOJHOM DJIGKTPUYECKOM TToJie HampspkeHHocThio E = 80 kB/M. Bperamcnuts paboty A,
HEOOXOIUMYIO JIJISl TOTO, YTOOBI MOBEPHYTH AMIONG Ha yroi oo = 90°. OTBeT: 6 MKJLXK.

15. Onpenenuth, OpU KakOM HAMNPSHKEHHOCTH FE  CpeIHEro MaKpOCKOIMYECKOro Iojis B
JMDIEKTpHKE (6=3) MONIAPU30BAHHOCTE P JIOCTUTHET 3HaueHus, pasHoro 200 MxKi/m2. OTBert:
11,3 MB/m.

16. Haiitu panuyc BHemHel o0kiaaku Ry Bo3ayniHOro chepruieckoro KOHIEHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku R1 = 2 cm. OTBeT: 4,5 M.

17. Haiitu paamyc Ri1 BHyTpeHHEell OOKIaaku CQepuvyeckoro KOHAEHCATOpPa EeMKOCTBIO
C = 3,3 n, ecnu paauyc BHemHe# R = 3 cM, nusnextpuk — mapadus (¢ = 2)? OrTBet: 1 cMm.

18. OmpenenuTh 3IEKTPOEMKOCTh HUIMHIPUYECKOTO BO3AYIIHOTO KOHJEHCATOpa JTMHOM
| =10 cMm, ¢ paguycamu 0o0kimagok R1 =1 cm u R2 = 2 cm. OtBer: 8 nd.

19. Tpu oIMHAKOBBIX KOHJEHCATOpa COEOUHEHBI MOCienoBaTeNbHO. EMKOCTh Takoil Garapeu
C =100 n¢d. OmpenenuTb €MKOCTh OaTaper KOHJEHCATOPOB, MOCIE TOrO, KaKk OAMH W3 HUX
3anoHWwIM mapaduHom (¢ = 2). OrBet: 120 nd.

20. TInmockuit BO3aymIHBIA KoHAeHCATOP 3MeKTpoeMKocThio C = 1,11 H® 3apsikeH 10 pa3HOCTU
norenuuaioB U =300 B. [locie oTkiIrO4eHHsT OT HCTOYHHUKA TOKAa PACCTOSHUE MEXKIY
oOKJlaJJKaMu KOHJeHcaTopa ObUIo yBenu4eHo B 5 pa3. OmnpenenuTs paboTy A BHEIIHUX CHII TIO
pasnBkeHuio ookimanok. Orser: 0,2 m/x.

21. Cuna Toka B MPOBOJIHUKE U3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, roe k=0,5 Alc.
Haiitn 3apsa (, mpoTekaromuii 4yepes IMONEpeyHoe cedeHHe MpOBOJHMKA 3a Bpems 7=1c.
OTtBer: 0,25 K.

22. AxkymynsaTop ¢ BHyTpeHHUM conpotusieHueM 0,080M npu Toke 4A 0TJaeT BO BHEIIHIOK
nenb 8BT. Kakyo MOIIHOCTE OTAACT OH BO BHEUIHIOO 11enb Tipu Toke 6A? OTBet: 11 BT.

23. K ncrounuky toka ¢ 3JIC @=1,5 B npucoeauuunm karyuky c conporusieaneM R=0,1 Om.
AMriepMeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korja k MCTOYHHMKY TOKa MPHUCOEIUHHIN
MOCJIeI0BATENbHO €I1e OJMH UCTOYHUK TOoKa ¢ Takoi xxe D/IC, To cuna Toka | B TOM ke KaTymike
okazasiack paBHoi 0,4 A. OnpenenuTs BHYTPEHHEE COMPOTUBIIEHUE MEPBOTO0 MCTOYHUKA TOKA.
OtBer: 2,9 OM.

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

25. TI10THOCT, TOKA B MEIHOM NpPOBOAHMKE paBHa 2 A/Mm?. HaiiTu HampsKeHHOCTH
IIEKTPUYECKOTO TOJS B IPOBOAHMKE. YIenbHOe compoTuBieHne Meaun 17 HOm'M. OtBer:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO JUIMHHOMY TMpPOBOAHMKY TeueT Tok 50 A. Ompenenuts
MarHUTHYI0 MHAYKLHIO B TOYKE, YJAJIEHHOM Ha paccTosiHue 5 cM oT mpoBojgHuka. OTBer:
200 mxTa.

27. YeMmy paBeH paJuyC TOHKOTO KOJIbI[a, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHMTHOTO TOJIS B IIEHTpe KoJiblia paBHa 2 A/M? OTBet: 7,5 M.

28. Kakoii TOk TedeT 1o npsMoMy OECKOHEYHO JUTMHHOMY MTPOBOJIHUKY, €CIIM Ha paccTostHud 10
CM OT Hero marHuTHas MHAyKus paBHa 20 MkTn? Orser: 10A.

29. Kaxoit Tok uzer 1o ToHKoMy KoJbly paanyca 10 cMm, eciin HHIyKIMsI MarHUTHOTO TTOJIS B
nenrpe konbla pasHa 100 mxTn? OrBer: 16 A.

30. /IBa AMWHHBIX MMapajUIeTIbHBIX IPOBOJA HAXOAATCS HA PACCTOSHUM I =5cCM OIWH OT
npyroro. [To mpoBogam TeKyT B MPOTHUBOMOJIOKHBIX HANpaBiIeHUIX ofuHakoBble Toku | =10 A
Kakpli. Halitn HanmpsokeHHOCTh H MarHUTHOTO MOJIsSE B TOYKE, HAXOJSAIICHCS Ha PAaCcCTOSHUU
1 =2 cM OT OJTHOTO U 2 = 3 cM OT Apyroro npoBoaa. Oreer: 132 A/m.



31. OnpenenuTh UHIYKIMIO MAarHUTHOTO TOJISI HA OCH JTMHHOTO COJIEHOM[IA, COAEPKAILEro
n = 20 ButkoB/cM nipu cuie Toka | = 10 A. Otset: 0,025 Ta.

32. CKOJIbKO BUTKOB Ha €IMHUILYy JUIMHBI COJEPKUT JJIUHHBIA COJEHOWJ IpPHU CUIIE TOKa
| =0,5 A, ecii HanpsHKEHHOCTH 11071 Ha ocH costeHouaa H = 300 A/m. Otser: 600 m™.

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TOJS Ha OCH JUIMHHOTO COJIEHOUJA,
conepskamiero N = 10 ButkoB/cM nipu cuie Toka | = 1 A. Orer: 1000 A/m.

34.  BBUUCTUTH UUPKYJSIIUIO BEKTOpa HANPSHKEHHOCTH BJOJb KOHTYPA, OXBAaTHIBAIOIIETO
toku |1=10A, [>=15A, Tekyumme B OJHOM HampaBieHUH, U ToK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBeT: 5 A.

35. IIpsimoit mpoBoa, Mo KoTopomy Teuet Tok 1=1 kA, pacronoxkeH B OAHOPOJHOM MarHUTHOM
1oJie MEPHEeHIUKYJSIpHO JTUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosie Ha OTpe3oK
npoBoja uiuHoM |=1 M eciin MmaruuTHast uaayKiusa B pasaa 1 Tn? Oreer: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TeueT Tok 1=100 A, pacmoiokeH B OJHOPOAHOM
MarHUTHOM TI0JIe 10/ yriioM 60° K JuHUSIM MarHuTHoUM uHaykiuu. C kakoil cunoit F neiictByer
1oJie Ha OTpe30K mpoBoja AmuHo# 1=10 cm ecnu marHuTHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka raipBaHOMETpa JUIMHON a=4 cM u mmpuHoi b = 1,5¢cm, comepskartas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHuTHOM mone ¢ uaykuueir B=0,1 Tn. Ilnockocts pamku
napajuiesibHa JTMHUSIM MHAYKUud. HaliTn Mexanudeckuii MOMEHT M, NEWCTBYIOLIUI Ha PaMKYy,
Korja o BUTKy TeueT Tok |1=1 MA. OTBeT: 12 mxH/Mm.

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

39. Brerumcauth paguyc R 1yri OKpyKHOCTH, KOTOPYIO ONKCBHIBAET MPOTOH B MAarHUTHOM TIOJIE C
uaayknuen B = 15 mTn, ecu ckopocTh L mpotoHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIByKpaTHO HWOHM3HMPOBAaHHBIH aToM Tenus (@-9acTHWIa) JBWXKETCS B  OJHOPOIHOM
MarHUTHOM Tojie HanpspkeHHOCThIo H = 100 kA/M mo okpyxHOCcTH paagnycom R = 10 cm. Haittu
cKopocTh U a-dactullsl. OTBeT: 0,61 MMm/c.

41. Ha »3nexTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM mosie mHaykuued B =2 Tn co
ckopocthio v =107 m/c peiictByer cuma F=1,6 nH. Haiitu yrom MexIy HampaBleHHUSIMH
CKOPOCTH M MarHUTHOM uHAyKuuu. OrBer: 30°.

42. 1lenb COCTOUT U3 MOCIENOBATEIbHO COEAMHEHHBIX compoTuBieHHs R =1 Owm, karyumku
uHAYKTUBHOCTH L = 1 I'H, ncTouHuka Toka u kimoya. Kirrou 3amMkHyT. Uepes kakoe BpeMs mociie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymeHbmuTes B 2 pasa? Orser: 0,693 c.

43. llenb CcOCTOMT M3 TMOCJIEIOBATENIbHO COCIUHEHHBIX  CONPOTUBIICHUS, KATYLIKU
UHIYKTUBHOCTH, HCTOUYHHMKA Toka U kimova. Kirtou 3amMknyT. Yepes t = 0,5 ¢ mocie pa3MbIKaHUS
KJII0Ya CHUja TOKa B LENM yMeHblmiaach 3 pasza. Ompenenuts compoTuBieHue R, eciu
uHAyKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BplUMCINUTH SHEPrHI0 MAarHUTHOTO MoJs coiieHouzaa, coxaepkamero N = 1000 BuTkoB

npoBojAa, npu cuie Toka | =1 A, ecnu MarHUTHBIA MOTOK Yepe3 €ro MOMNepeyHOe CeueHHue
@ =0,1 mB6. OTBet: 0,05 k.
45. HaliTu MHAYKTUBHOCTH MPOBOJAIIETO KOHTYpa, €CIM MAarHUTHBIM IOTOK dYepe3 HEro

yBenuuuBaetrcs Ha 0,02 BO B pe3ynbraTe n3MeHeHUs TokKa B KOoHType ¢ 4 A 1o 8 A. OrTBeT:
5 mI'H.

46. Ha myTu cBeTOBON BOJHBI, MAYLIEH B BO3AYyXE, MOCTABWIM CTEKISHHYHO IIJIACTUHKY
(mokazarenb mMpeIoMIIeHHs] cTekia paBeH 1,5) TommmuoW 1 mMm. Ha ckombko W3MEHUTCS
ONTHYECKas JJINHA IIyTH, €CIIM BOJIHA TIalaeT Ha INIaCTUHKY HOpMainsHO. OTBeT: 0,5 MM.



47. Haiitn Bce mnuabl BoH Buaumoro ceta (ot 0,76 mo 0,38 MkMm), KOTOpbhle OymyT
MaKCHUMaJIbHO YCHJICHBI NPH ONTHYECKOH Pa3sHOCTH XOAa MHTEP(EpUPYIOIUX BOJH, paBHOW 1
MKM. OTBeT: 0,5 MKM.

48. Paccrosinue d mexay aByms miensimu B onbite FOHra paBHo 1M, paccrosinue | ot menei
10 3kpana 3 M. OnpeaenuTs IIMHY BOJTHBI A, UCITYCKa€MON MCTOYHUKOM MOHOXPOMATHYECKOTO
CBeTa, eciu muprHa b uHTepPepeHIIMOHHBIX T0JI0C Ha KpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
49. Ha mpuibHyto miuenky (N = 1,3), Haxoxdinyrocss B BO3/yX€, MaJaeT HOPMAJIbHO ITy4OK
aydeii Oenoro cBeta. [Ipu kakoil HauMeHbleH TonnHe d TUIEHKH OTPaKEHHBIH CBET C JUTMHOM
BoHBI A = 0,55 MKM oOKaxkeTcs MaKCHMalbHO YCUJICHHBIM B pe3yjbTare HHTEPPEpEHIINN?
OTtser: 0,1 MKM.

50. Paccrosnue Arz,1 MeX1y BTOPHIM U IEPBBIM TEMHBIM KOJibllaMu HbIOTOHA B OTpaskeHHOM
ceere paBHO | MM. Ompenenutb paccTossHUE Arip9 MEXAY JECAThIM M JEBSATHIM KOJIBLIAMHU.
Otser: 0,39 MmMm.

51. Ha mens mupuHoit ¢=0,05 MM magaeT HOpMaJIbHO MOHOXpoMaTtuueckuii ceer (A=0,6
MKM). Onpenenuts (B rpaaycax) yroi ¢ Mexay IepBOHAYaIbHBIM HAMPaBICHUEM Iy4Ka CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO TUpaKIMOHHYIO TTonocy. OtBer: 2,75°.

52. CKONBKO IITPUXOB HA KAXKIBIM MUJUTUMETP COACPKUT TUGPAKIMOHHAA PEUIeTKa, eCIH
npu HaOMIOJEHUHM B MOHOXpOMaTuueckoMm cBere (A=0,6MKM) MaKCHMyM MSTOrO MOpSAKa
OTKJIOHEH Ha yroa ¢=18°? Orser: 100.

53. Judpaxknuonnas pemerka cogepxkuT N =200 mrpuxoB Ha Imm. Ha pemerky manaer
HOpMaJIbHO MOHOXpoMaTuieckuit cset (A = 0,6MkM). MakcuMyM Kakoro HauOOJIbIIETr0 NOpsAIKa
naet ota pemerka? OTBer: 8.

o4, CKOJIPKO IITPUXOB HA KAXbI MUJUIUMETP COACPKUT IU(paKLIMOHHASA PELIETKA, €CIU
npu HaOMIOJeHUH B MOHOXpoMatudeckoMm cBere (A = 0,6 MKM) MakCHMyM TPEThEro MOpPSIKa
OTKJIOHEH Ha yron @ = 21°? OrBet: 200.

55. [Ty4oK ecTeCTBEHHOro CBETa, WAYIIUIA B BOJE, OTPAKACTCS OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie mazeHus o (B rpajaycax) OTPaKCHHBIA CBET
HOIHOCTBIO Mosgpu3oBan? OTeer: 61,2°,

56. VYrou bprocrepa ogp Ipy aJACHUU CBETA U3 BO3/lyXa HA KPUCTAJI KAMEHHOM COJIM PaBEH
57°. Onpenenuth CKOPOCTh CBETa B 3TOM Kpucrtasuie. OrBer: 194 Mm/c.
57. [IpenenbHBIA yroa o TOIHOTO OTPAXKEHHUS IMy4YKa CBETa Ha TpaHUIE >KUIKOCTH C

BO31yXoM paBeH 43°. Onpenenuth yron bprocrepa ogp (B Tpamycax) ais MajcHUs Jyda U3
BO3/lyXa Ha MOBEPXHOCTh ITOM ®KUAKOCTU. OTBer: =55°45",

58.  VYronm Mexay TNIaBHBIMH IUIOCKOCTSIMH TONISIpH3aTOpa M aHanu3atopa cocrtasiser 30°.
Onpenenuth WU3MEHEHHE WHTEHCHBHOCTH TMPOIIEIIET0 Yepe3 HUX CBETa, €CIU Yroll MEXIy
TJIABHBIMU TIOCKOCTSIMH TOJIIPU3aTOpa U aHalu3aTopa u3MeHuics 10 45°. Oreser: 1,5.

59. Crenenp nonspuzanuu P yacTuuHO-mosipu30BaHHOTO cBeTa paBHa 0,5. B ckombko pas
OTIIMYAETCsS MaKCHMallbHAsi WHTEHCHUBHOCTH CBETa IMPOIMYCKAaeMOro depe3 aHaau3aTop, OT
MuHuManbHOM? OTBeT: 3.

60. OrnpenemmTs TemIeparypy, Ipy KOTOPOM 3HepreTHyecKasl CBETUMOCTh R abCOMOTHO YepHOro
Tena pasra 10 kBT/a2. Otser: 648 K.

61. IloTok 53Heprumn, W3My4aeMblli W3 CMOTPOBOIO OKOIIKA IUIABWIBHOM Imeud, paBeH 34 BrT.
OnpesieiTh TEMITEpaTyPy MEeUH, eciTH TIONIAIb OKOIIKa cocTapmser 6 cv>. Orser: 1000 K.

62. Bo ckonbko pa3 Hazo yBEIMUYHUTH TEPMOIMHAMUYECKYIO TeMIeparypy aOCOIIOTHO YEPHOIO Tena,
9TOOBI €ro SHEepreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OrTBet: 2.

63. Ha xakyro mmHy BOJHBI MPHXOIUTCS MAKCUMyM CHEKTPAJbHOM TUIOTHOCTH SHEPreTHUYECKOM

CBETHMOCTH a0COITIOTHO YepHOTO Tena rpu Temieparype 0°C. Orser: 10,6 MKM.



64. Onpenenuth UIMHY BOJHBI CBeTa, oOmywaromero ¢GoTokaTton ¢ paboTol BBIXOIA
A =215B, ecnun MakcuManbHas KHHETHYECKasi SHEPTrUs (POTOANIEKTPOHOB Tmax = 1 3B. OTBet:
400 nm.

65.  Ha moBepxnocth (hoTokaTona magaer MoHoxpomaTtmueckuii ceer (A =310 um). UToOBI
OPEKPaTUTh OMUCCHIO  3JEKTPOHOB, HYXHO TMPHJIOXKHUTH 3aJEPKUBAIOIIYI0  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OtBet: 2,3 3B.

OIIK-1.2 [IIpuMeHsieT eCTECTBEHHOHAay4YHbIE U  OOIICMH)XCHEPHBIC 3HAHUS, METOJbI
MaTE€MaTUYeCKOro aHajlu3a U MOJCIUPOBAHUSA, TEOPETUYECKOTO0 U HKCIEPUMEHTAIBHOIO
UCCJIEIOBaHMSI B MPOPECCUOHANBHOMN 1eATeIbHOCTH

Tunosble TEOPETHYECCKHE BOIIPOCHI K 9K3aMEHY IO TUCHUILJIMHE

1. TloreHuManbHOCTH MEKTpUYECKOro mojsi. PaboTa mo nepeMenieHuo 3apsia B JIEKTPUIECKOM

nosie. [loTeHManbHas 3HEprusi B3aUMOJCHCTBUS 3JEKTPUUECKUX 3apsi/I0B.

CBsi3b MKy MOTEHIIMAIOM U HANPSXKEHHOCTHIO.

3. Ilpumenenue teopemsl ['aycca Ui pacueTa SJIEKTPUYECKHX TOJIEH, CO3JAaHHBIX TOYCYHBIM

3aps0M, PaBHOMEPHO 3apsKEHHBIMU TIOCKOCTBIO, CPepoil, HUTHIO, IUIMHIPOM, IIAPOM.

Brruncnenue noreHyana no HanpsLKEHHOCTH AIEKTPUYECKOTO TOJIS.

5. DNeKTpuyecKuid MOMEHT JuMoiid. TOYeYHBIH AUIMONb. DJNEKTPUYECKOE I0JE€ TOYEUHOTO
JUIOJS U €ro pacdeT Ha OCHOBE IPUHLIMIA CYNEPHO3ULUH. DJIEKTPUUYECKOE I0JIE Ha OCHU
JTUTIONS ¥ B HAIIPABIICHUH, MIEPIICHAUKYIIPHOM K OCH TUTIONIS.

6. DnekTpuveckwii JAWIMOIb B OJHOPOAHOM U HEOJHOPOJHOM DIEKTPUYECKOM  TIOJE.
[ToreHuManbHAas SHEPTUS AUIIONS.

7. JlupnexkTpuku, NONSpU3alMs AUAIEKTPUKOB. BekTop MNOMSpU30BAHHOCTH. OJEKTPUYECKOE
10JI€ BHYTPH JAUNIEKTPUKOB. JIM3neKTpruecKas BOCIPUMMUYUBOCTb U IPOHULIAEMOCTb.

8. VYcnoBus ansi BeKTOpa HAMPSDKEHHOCTH AJIEKTPUYECKOTO MO W BEKTOPa JJIEKTPUYECKOTO
CMEILECHHSI HA TPAHULIE JIBYX TUAIIEKTPUKOB.

9. CerHero3NeKTPUKH, KX CBOWCTBA. J{MAIEKTpUIECKUI THCTEPE3HC.

10. KonzaeHcaropsl, BUJbl KOHACHCATOPOB. DHEPTHUsl 3apsKEHHOTO MPOBOIHUKA, KOHJIEHCATOpA.
DHeprus AeKTpudeckoro nois. O0beMHas TNIOTHOCTh YHEPTHUH.

11. Knaccuyeckre OMNBITBI MO OOHApYXEHHI0O M OOBSICHEHUI0 MEXaHW3Ma BO3HHUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCJIOBHUS BO3HMKHOBEHHS IEKTPUYECKOTO TOKA. XapaKTEPUCTHUKU
ANIEKTPUYECKOTO TOKA: CHJIA TOKA U IUIOTHOCTh TOKA. YPAaBHEHHUE HENPEPBIBHOCTH.

12. Ilpumenenne 3akoHa buo-CaBapa-Jlammaca pias pacdera MarHUTHOTO TIOJNS  TIPSIMOTO
IIPOBOJIHUKA C TOKOM, KPYTOBOT'O IIPOBOAHMKA C TOKOM.

13. JleiicTBHe MarHUTHOTO Ha NBIOKYyIuics 3apsaa. Cuna Jlopenna. Dddexr Xoma.

14. TlpumeHeHne 3aKOHAa MOJIHOTO TOKA JIJIsl pacyéTa MarHUTHOT'O IOJIsl COJIEHOU A, TOPOUAATILHON
KaTyIIKH.

15. Pabota no nepeMeIieHnto NpoBOIHUKA U KOHTYPa C TOKOM B MarHUTHOM II0JIE.

16. I3meHeHne CHIThI TOKA TIPH pa3MBbIKaHUH/3aMBIKaHUH [IETH, COJepKaIe HHAYKTHBHOCTb.

17. YcnoBust ans BEKTOPOB MHAYKUMH M HANPSHKEHHOCTH MAarHUTHOTO TOJIE HAa TPAaHUIE JBYX
MarHeTUKOB.

18. lua-, napa-, (heppo MarHeTHUKU: OCHOBHbIE XapaKTEPUCTUKH.

19. JluBepreHnus U poTop BEKTOPA HHAYKIIMU MarHUTHOTO TOJIsI. BUXpeBoe anekTprueckoe mosie,
TOK CMEILEHUs. DINEKTPOMAarHUTHOE TOJIE.

20. YpaBHenue  MakcBemna Ui OJNEKTPOMAarHUTHOTO — TMOJIi B WHTETPAJbHOH |
muddepeHraIbHOR Gopmax.

21. JluddepennmanbHoe ypaBHEHHE SJCKTPOMArHUTHBIX KoyleOaHWM, €ro pemieHue. Bums
KoJIe0aHMH U X XapaKTEPUCTHKH.

22. YpaBHeHUE BBIHYXKIEHHBIX KoyieOaHuil. Pe3oHanc TokoB u HampspkeHuid. [loHsTHe O

no

&



MEPEMEHHOM TOKE.

23. CiocoObl  HabOmioneHus  uHTepdepeHunn  cBera.  JIByxmyueBas  MHTEpQEpeHIHS.
Untepdepeniuss B TOHKMX IuleHKax. [lomockl paBHOro HakJIoOHa W PaBHOM TOJIIMHBIL.
Hutepdepomerpsl.

24. Meton 308 Openens. Judpaknus OpeHens Ha KPYIJIOM OTBEPCTHH. 30HHAS TIJIaCTHHKA.

25. Nudpaxus Opaynrodepa Ha mean 1 MHOTHX mmesx. AudpakiuonHas pemerka.

26. JIudpakuus Ha mpocTpaHcTBeHHOM pemietke. dopmymna Bynbda-bparros. Paspematromas
CHOCOOHOCTh ONTUYECKHUX MPUOOPOB.

27. DKCTIEpUMEHTAIPHOE TOATBEP)KJICHNE KBAaHTOBBIX CBOMCTB CBeTa: BHEMHUU (oTOd(deKT:
sapdexr Komnrona.

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOW MNOANMUCHIO

COrJTACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxaun BukTtoposuy, 19.08.24 08:30 (MSK) Mpocrtas noanuck
3aBeaytowmin kadeapoit Oudd




