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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.

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

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

dopma mpoBeleHUsT HSK3aMEHa — YCTHBIM OTBET IO TEOPETHUYECKUM BOIPOCAM,
c(hopMyJIMPOBAaHHBIM C YYETOM COJEPKaHMS y4eOHON TUCHHUIUIMHBI U PEIICHHE MPAKTUYECKUX
3ajad.

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTb KaX/10M KOMIETEHIIMH (MJIM €€ 4acTh) B paMKax OCBOEHHs JaHHOM
JVICIIATUTMHBI OIICHUBAETCS B TIPOIIECCE MMPOBEICHMS dK3aMeHa B (popme OanbHON OTMETKH:

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

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

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKMBIIMI 3HAHHWA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaja B 00beMe, HEOOXOJUMOM JJs JanbHeimel yueObl H
npejcTosiiel paboThl MO CHEUMATBHOCTH, CIPABJSIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
IIPEAYCMOTPEHHBIX IMPOrPaMMOMN, 3HAKOMBIM C OCHOBHOHM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JOIIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE U IIPU BBINOJHEHHUHM 5K3aMEHALMOHHBIX
3aJjaHul, HO 00JIaAal0IUM HEOOXOIMMBIMH 3HAHUSMU U1 UX yCTPaHEHHs MOJ PYKOBOACTBOM
IIpenoaaBaTes;

«HeynoB/1eTBOPUTEJIBHO» BBICTABISAETCS CTYJEHTY, OOHapyKHBIIEMY MpoOenbl B
3HAHUSX OCHOBHOIO Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JIOIMyCTHBIIEMY IPUHIUIHAIbHbIE
OIMOKM B BBIMIOJIHEHUU MPEIyCMOTPEHHBIX INporpaMMmoi 3ananuii. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIHHOY» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJDKUTH 00yUeHHe WU
NPUCTYNUTh K NPO(ECCHOHATBHOW AESITEIbHOCTU MO OKOHYAHWU By3a 0€3 JTOMOJHUTEIbHBIX
3aHATUHN 110 COOTBETCTBYIOLIEH JUCLUIIIIMHE.

OneHKka «HEyA0BJIETBOPUTEIBHO» BBICTABISETCA TAaK)KE B CIydae, €CIM CTYIEHT He
BBITOJIHWIJI W/WIIM HE 3alIUTUII JabopaTopHble paboThl, MPEeIyCMOTPEHHBIE TpaKOM B JaHHOM
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 crienuanbHON TEOPUHU 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 | MarnuTHOe 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 00pa30BaTe/JIbHOM MPOrPaMMBbl
KOMIIETeHIIH U Coaep:xanue KoMNeTeHUH
OIIK-1 Crioco0¢H UCITOJIB30BaTh MOJIOKECHUS, 3aKOHBI K METO/bI €CTECTBECHHBIX

HAayK U MaTCMaTUKU JJI1 pCUICHUA 3aaa4 PIH)KGHGpHOﬁ JACATCIIBHOCTH

OIIK-1.1 TlpumeHsieT 3HaHHUS OCHOB MAaTEMAaTUKH, (U3WKHA, WHOOPMATUKH B HH)XCHEPHOMN
JeSATeTbHOCTH

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. MarepuanbHas Touka. Cucrema otcuera. Ilyte. Ilepememenune. CxopocTh U
YCKOpPEHHE MaTepuaibHON TOUKH, UX IPOEKLIUU Ha KOOPAUHATHBIE OCH.

2. Bpamenune marepuanbHONW TOYKHM BOKPYI HEMOABHMKHOM OCH. YIIOBas CKOPOCTb U
ymioBoe  yckopeHue. CBsi3b  MEXJIy YDIOBBIMM M JMHEMHBIMHM  KHHEMAaTUYECKUMU
XapaKTePUCTUKAMH.

3. [I'panunsl NpUMEHWMOCTH HBIOTOHOBCKOM MexaHuWKkH. llepBeiii 3akoH HeioToHa.
Cuna, macca u ummynsc. Bropoit 3akoH HproTOHa Kak ypaBHEHHE ABWKEHUsS. TpeTuil 3aKoH
HeroToHa.

4. 3akoH BceMupHOro TiroreHus. Cuia TsKeCTH M Bec Tena. Ynpyrue cuibl. Cuibl
TPEHHUS.

5. KoncepBatuBHble u jauccunatuBHble cuibl. [loreHnuanbHass sHeprus. Bunel
NOTeHIMaIbHOW dHepruu. [lonHas MmexaHu4deckas YHEPrus.

6. BHyTpeHHHME M BHEIIHHE CHJIbL. 3aMKHYTas CHUCTeMa. 3aKOH COXpPAaHEHMs IOJHOM
MexaHn4decKkoi 3Heprun. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBaAMM IPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHs UMIYJIbCA.

8. MoOMeHT CHIIbI, MOMEHT UMITYJIbCA. 3aKOH COXPaHEHHSI MOMEHTA UMITYJIbCA.

9. OCHOBHOI 3aKOH JMHaMUKHU BPALIATEIbHOTO ABUKEHHUS.

10. MomeHT uHepIuH, ero cBoiicTBa. Teopema IllTelinepa.

11. IMpunmun otHocutensHocT [amunes. IIpeoOpazosanue [Mammnes. Knaccuueckas
TeopeMa CJI0KEeHUs ckopocTell. THBapuaHTHOCTh 3ak0HOB HbIOTOHA B MHEPLMATBHBIX CUCTEMAaX
oTcyera.

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

13. PenATUBUCTCKHMI 3aKOH TNpPeoOpa3oBaHUs CKOPOCTH. PeISATUBUCTCKUN HMMITYJIbC.
PenstuBucTckoe ypaBHeHHE AMHAMHUKHU. PeISTUBUCTCKHE BBIPAKEHUS ISl KUHETUYECKOW U
MIOJIHOM SHEpruu. B3anMocCBsa3b Macchl U DHEPTHUH.

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

15. VpaBHeHue 3aryxaromux KojiebaHui W ero pemieHue. [lapameTpsl 3aTyxarommx
KOJIeOaHHH.

16. VYpaBHeHHE BBIHY)XJICHHBIX KOJICOaHH U €T0 pelieHue. SBIeHne pe3oHaHca.

17. Craructuueckuit u TEPMOINHAMUYECKUI METOBI WCCIIEZIOBAHUS.
Tepmoannamuueckue napameTpbl. PaBHOBECHbBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOIMHAMUYECKUX JUarpaMMax COCTOSHUS.

18. Uneanpubiii ra3. [laBneHwe wuzaecanpbHOro rasza. BBIBOA OCHOBHOTO ypaBHEHUS
MoJieKysipHO-KuHeTnueckoi reopun (MKT) nneansHoro rasa.

19. Cpennss KuHeTHMYECKas DSHEPrusi MOJIEKYJd HIEanbHOro rasa. MoseKylspHo-



KWHETHYECKOE TOJIKOBaHWE aOCOJIOTHOHM Temrmeparypbl. UHCIIO creneHeid cBOOOIBI MOJICKYIIBL.
3aK0H PaBHOMEPHOT'O paCIpe/IeeHUsI JHEPTUH 110 CTEIICHSIM CBOOOIBI MOJICKYII.

20. OcHOBHOE ypaBHEHHE COCTOSHHS uicalbHOro ra3a (ypaBHeHue Kitaneipona-
Menneneesa). M3omnporecchl.

21. 3akoH MakcBemia Uil pacrpeneieHus MOJIEKYN HICATbHOTO ra3a 1Mo CKOPOCTSIM U
SHEprusiM. XapaKkTEePHBIE CKOPOCTH JIBIKEHUST MOJICKYI HICATBHOTO Ta3a.

22. Tlpunnun geranbHOTO paBHOBecus. bapomerpuueckas ¢opmyna. 3akoH bonbimMana
AJId pacupCaCJICHUA YaCTULl BO BHCITHEM IMOTCHIMAJIBHOM I10JIC.

23. Pabora mpu wu3MeHeHMHM OOBEMa, KOJMYECTBO TEIIOTHI, BHYTPCHHSS SHEPTHUs
uaeansbHOro rasa. [lepBoe Hayano TepMOAMHAMUKH, €T0 MPUMEHEHHE K M3omporeccaM. Bropoe
Ha4yaJlo TEPMOJMHAMUKH.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. JIBIKeHHe MaTepuabHOM TOUKH 3a1aH0 ypaBHeHneM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpeenuTh KOOPANHATY B MOMEHT BPEMEHH, B KOTOPHI CKOPOCTH V TOYKH paBHA HYIIIO.
Ortger: 80 m.
2. JIBuKeHre MaTepralibHOM TOYKHU 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B=-0,05
M/c?. OnpenennuTh yCKOpPEHHEe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOYKM PaBHA HYIIIO.
Otser: -0,10 m/c2.
3. JluHeiHass CKOPOCTh Vi TOYEK Ha OKPY)KHOCTH BpAIAIONIETOCs AWCKa paBHa 3 M/C.
Touku, pacnonoxennbie Ha AR=10 cm Oarke K OCH, UMEIOT JTUHEHHYI0 CKOPOCTh Vo=2 M/C.
Onpenenuts yriaoByro cKOpocTh BpaieHus aucka. Orser: 10 pan/c.

4, Jluck Bpamaercsi cornacHo ypaBHeHmIo ¢ = A+Bt+Ct’, rme A=1pan, B=-2pauc,
C = 0,5 pan/c®. HaiiTu yrioBoe yckopeHHe B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 pan/c.
5. JIMck BpamaeTcst cornacHo ypasHeHmo ¢ = A+Bt+Ct’, rme A=1pax, B=12pauc,

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

6. HaiiTu MOMEHT MHEpLIMK NOJIOTO MJIMHAPA MAacCOM 2 KT U PailyCoOM 5 CM OTHOCUTEIIBHO
ero ocu cummerpun. Otser: 0,005 kr-m?.

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

8. Haiitu momenT unepruu aucka maccou 0,5 kr u paauycom 20 cM OTHOCHTEIIBHO OCH
TIEPIIEHIUKYJIIAPHOM K INIOCKOCTH JIMCKA U MpoXosiei yepes ero nentp. Oreer: 0,01 kr-m2.

9. Haiitu MoMeHT mHepuuu cTep)kHsS Maccod 5 Kr v AnuHOM 1,2 M OTHOCHUTENBHO OCHU
TIEPIIEHIMKYIIAPHOM K CTEPHKHIO M MIPOXOALIEH uepes ero cepennny. Orser: 0,6 Kr-m2.

10. HaiitTu MOMEHT WHEpIMH CIUIONIHOTO IWJIMHApPAa Maccod 2 KT W paguycoM S cM
OTHOCHTENBHO ero ocu cummerpun. Otser: 0,025 Kr-m?,

11. HalitTn MOMEHT mHepuuu cTepHsS Maccol 1,5 kr m JIMHONM 1 M OTHOCHTENBHO OCH
TIEPIIEHIUKYIIAPHON K CTEPIKHIO M IPOXOIIEi uepes ero konen. Orer: 0,5 Kr-m2,

12. BepeBka paspeiBaeTCs Npu IMOJABEIIMBAHMM K HeW Tena maccod 36 kr. Temo kakou
HanGOIBIIEH MacChl MOYKHO TIOJHMMATh Ha 9TOH BepeBKe ¢ yckopeHnueM 2 M/c?? OTeet: 30 Kr.
13. Teno cockanb3bIBa€T MO TIAJKON MOBEPXHOCTH, cocTaBisroned yroa 30° ¢ TOpu30HTOM.
Haiitu yckopenue tena. OTer: 5 m/c?.

14. C Kakoil MMHUMAaJbHOW FOPU30HTAIBHON CWJION HYKHO NMPUKUMATh TEJIO MAcCoM 2 KT K
BEPTUKAJIBHOM cTeHe, 4yToObl oHO He ymano? KoahduiueHT TpeHus Mexay HOBEPXHOCTBIO

creHbl 1 TesoM paseH 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HailTu cuity conpoTHBIIEHHS BO3AyXa,
cumras ee nocrosaaon. Orset: 0,25 H.
16. MaxoBUK B BHJE LWJIMHApPa Maccod 5 kr u paguycoM 20 cMm 3a 4 ¢ oT Haydana

PaBHOYCKOPEHHOTO BpaIlleHUs MOCTHT 4acToThl 10 006/c. HaliTh MOMEHT cwil, AEHCTBYIONIUX HA
maxoBuk. Oter: 1,57 H-m.



17. Tonkuil OgqHOPOIHBIN cTepKeHb JIMHON 50 cM u maccor 400 T Bpamaercsi ¢ yriioBbIM
yckopeHHeM 3 pazm/c? OKONO OCH, HPOXOAANIeH MHeprneHIUKYIIpHO CTEPKHIO depe3 ero
cepenuny. Onpenenutsh Bpamaromuii MomeHT. OTBet: 25 MH M.

18. [Tyns netut co ckopocthio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. TlpuHrMas myio 3a MWIMHAPHK TUAMETPOM 8 MM, ONPENCNUTh KaKylo JIONK KHHETHYECKOH
SHEPTHU TeJla COCTABIISICT KUHeTnuecKast sueprus Bpamenus. Oreer: 0,44 %.

19. [Tox nmelicTBHEM MOCTOSIHHOW CHJIBI BaroHETKa MpuooOpesna ckopocTh 2 m/c. OnpenenuTsb
paboty A cuibl, ecu macca Baronetku pasHa 400 kr. OrBet: 800 [I:x.
20. Manenbkuii mapuk maccoil 100 r ABMXKETCS B TOPU3OHTAIBHOM IUIOCKOCTHM HA HUTH

mmHoi 40 cm. Kakyro paboTy Hy»KHO COBEpLIMTbH, YTOOBI YBEIUYHUTH YIJIOBYIO CKOPOCTh
mapuka ¢ 20 pan/c no 25 pan/c? OrBer: 18 k.

21. OnpenemmTh JTMHEHHYI0 CKOPOCTh IIEHTPA MOJIOT0 IMIMHIIPA, CKATUBIIIETOCST 0€3 CKONBKEHHS C
HAKJIOHHOH IIJIOCKOCTH C BBICOTHI 1,6 M. OTBeT: 4 M/cC.
22. OmHOpOAHBIM IWIMHAP KaTUTCS 0e3 NPOCKAIb3bIBaHUS IO TOPU3OHTAIBHOU

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

23. Cuapsig macesl 50 Kr, JeTsmuil ropu3oHTalIbHO co ckopocThio 800 M/c, momaaaer B
wiatrGopMy ¢ TIECKOM U 3acTpeBaeT B HeM. HaiiTh ckopocTh miaTdopMbl TOCTE IOTaIaHus
CHapsa, eciu ee macca 16 1. OTBet: 2,5 M/c.

24, [To Topu30OHTAIBHBIM penbcaM CO CKOpPOCThio 20 KM/4 aBmxkeTcs maTdopma maccsr 200
kr. Ha Hee BepTuUKalbHO MagaeT KaMeHb Macchl 50 Kr u aBmxkeTrcs Bmecte ¢ ruardopmoit. C
KaKOl CKOPOCTBIO IOCIIe 3TOro JABMKeTcs miardopma? OrBer: 16 kM/4.

25. [Tnardpopma B BHue aucka maccoil 4 kr u paaumycoMm 12 cM Bpamjaercs MO0 HHEPIUU
BOKPYT BEPTUKAJIbHOW OCH. BO CKOJBKO pa3 yYMEHBIIMTCS 4YacTOTa BpAIEHHUS, €CIM Ha Hee
MOJIOKUTH KOJbLIO Maccoi 1 kr u paguycom 10 cm? OTBet: 1,35.

26. Touka coBepIraeT rapMOHUYECKHE KOJeOaHus 1Mo 3akoHy X = Ac0oS(wt+@o), rae A=3 cMm,
a ® = 2 ¢, Haiitm MakcuMasbHyI0 cCKOpocTh ToukH. OTBeT: 6 cm/c.

27. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AcC0S(wt+@o), riae A=5 cm,
a ® = 2 ¢, Haiftu makcumanbHoe yckopenue Touku. Oteer: 20 em/c?.

28.  Haiitm mepuwon xoneGaHWl (HU3MUECKOTO MAsATHUKA, NPEACTABISIIOMIETO COOOM

OJTHOPOJHBIM CTepKEeHb JUIMHOM 60 cM, Bpallarouuiics BOKPYT TOPU3OHTAIBHOW OCH,
IPOXO/IAICH Yepe3 OIuH U3 ero KoHios. OTeer: 1,26 c.

29. Haiftu mnepuon konebGaHuii (u3MYecKoro MasiTHUKA, MPEACTABISAIONIEr0 coOoi
OJIHOPOAHBIN JUCK paanycoM 30 cM, Bpalaroluiicss BOKPYT TOPU30HTAIBHOW OCH, TPOXOSIIEH
yepes kpait aucka. Orset: 1,33 c.

30. bannon BMecTuMOCTBIO 20 J1 CONEPKUT YTIEKUCTBIN ra3 Maccoit 500 T moj gaBiIeHUEM
1,3 MIla. Onpenenuts Temneparypy rasa. Orser: 275 K.

31. Kakoii 00beM 3aHHUMAET HcaTbHBIN Ta3, CoAepKaluii | KMOJIb BEeleCTBa P JaBICHUH
1 MIla u Temneparype 400 K? Otser: 3,3 m3.

32. bamton BMecTrMOcThIO 12 1 comepKUT yrieKucaslid ra3. JlaBinenue ra3a paBao 1 Mlla,
temneparypa 300 K. Onpenenuts maccy raza B 6amnone. Orser: 212 r.

33. B 6ammone BmMecTuMOCThIO 25 1 HaxoauTcest Bojopon npu temmeparype 290 K. Ilocne

TOTO KaK 4YacThb BOJOPOJA M3pacxo/0oBaliv, JaBjieHue B OayuioHe noHusmwiock Ha 0,4 Mlla.
Ornpenennuts Maccy U3pacxol0BaHHOIO Bojgopoaa. Orser: 8,3 r.

34. B OGamnone comepxxkutcs ra3 npu temmneparype 100 °C. o kakoii temneparypsl (B °C)
HY)KHO HarpeTh Ta3, 4ToObI ero JIaBJIeHNE YBEINYIIOCH B Ba pa3a? OtTBet: 473 °C.

35. Kakoe xonmuecTBO TemoThl nmoTpedyercs, 4roObl HarpeTh 1 Monb azora Ha 300 K mpu
nocTostHHOM 00beme? OTBeT: 6,23 k/[:k.

36. Ha CcKOIbKO HW3MEHWIACh BHYTPEHHSS OSHEPIUs BOASHOTO TIapa, €CIAM TIpPH €ro
M300apUYECKOM COKaTUH BHEIITHHE CHJIBI coBepIIiIK padoty paBuyto 10 k/[x? OrBet: 30 k/:k.
37.  llpu KaKoM JaBJIEHUH MPOUCXOAMUIIO U300apHOE paclIMpeHHe a30Ta, €ClIM Ha YBEJINYCHUE

ero oobema Ha 12 11 6110 3aTpadeHo KoaudecTBo Ter1oThl paBHoe 21 k/[x? OTBer: 500 kIla.



38. Kakoe komu4ecTBO TEIIOTHI OBIIO 3aTpadyeHo Ha HArPEB TeNIUs TIPHU MOCTOSHHOM 00BheMe
V=20 1, ecnmu ero gasnenue Bozpocio Ha 400 k[1a? OrBer: 12 k/:k.

39. Kakoe komn4yecTBO TEIJIOTH MOTpedyeTcs, 4ToObl HarpeTh 8 Mok Bomoposa Ha 100 K
npu nocTossHHOM naBneHnn? OrBet: 23,3 kK.
40. IIpu u3oxopHOM HarpeBe | Mo renus Temiieparypa yBenuuuBaeTcs B 3 pasa. Haittu

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

OIIK-1.2 Pemaer craHAapTHbIE WHXCHEPHBIE 33/1a4 C IPUMEHEHHEM €CTECTBEHHOHAYYHBIX U
0O0IIeNH)KEHEPHBIX 3HAaHUH, METOJI0B MaTEMATUYECKOI0 aHAIN3a U MOJIEITUPOBAHMS

Tunosele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCLHILINHE

1. BrluncieHue NpoORAEHHOrO MyTH NP HEPABHOMEPHOM JBMIKEHUU MaTepUalbHON
TOYKH.

2. llentp w™macc. VYpaBHeHWe [BIDKEHHS IieHTpa wMacc. CucremMa IIEeHTpa Macc.
PeakTnBHOE IBMKEHUE.

3. KpuBonmueiiHoe nBMXKEHHE MaTepUANbHON TOUKH. TaHTCHIMAIBHOE W HOPMAJIbHOE
YCKOPEHHE.

4. BpIBOJ MOMEHTOB MHEPLMU CTEPKHS, LWJIMHAPA, 11apa.

5. Pabora cuibl 1 MomHOCTE. KuHETHYECKAs: SHEPTUs OCTYNATEIbHOIO IBUKEHUS.

6. Kunernmueckas »Heprus Tena, BpAIAIOMIETOCSd BOKPYT HEMOABM)KHOW  OCH.
Kunerndeckas 3Heprus py MIOCKOM JABH)KEHUU.

7. Csobonubie ocu. ['mpockorm. [Ipeneccus rupockorna.

8. Ilonarue o HeumHepuMaNbHBIX cucTeMax orTcuera. Cunbl uHepuuu. [IpuHUIUD
HKBHUBAJIEHTHOCTH DWHILTEIHA.

9. IlpyxuHHBIH, QU3NUECKUN U MATEMATHUECKUN MasiTHUKU. DHEPrusi TapMOHUYECKOTO
OCLMJUIATOpA.

10. CnoxeHue oMHAKOBO HANpPaBJIEHHBIX U B3aUMHO MEPHEHIUKYIAPHBIX KOJIeOaHUH.

11. DxcnepuMeHTalIbHOE MOATBEPKIACHUE pacipenenenuss Makcsema: onbITel [lTepHa
u Jlammepra.

12. CpenHee 4YHCIO CTOJKHOBCHWM, CpEeNHSS JUIMHA CBOOOJAHOTO TpoOera U
3 PEKTUBHBIN JHAMETP MOJIEKYII.

13. AnmmabarHsrii mporiece, ypaBHeHue [lyaccona.

14. TemnoeMKOCTb HJIEANBHOIO Ta3za IMpH M30mIpoleccax. YpaBHeHHe Maifepa.
Knaccuueckas MoOJIEKyNIsIpHO-KMHETHYECKash TEOpHsl TEIJIOEMKOCTH MJI€aIbHOIO Ta3a M ee
OTPaHUYEHHOCTb.

15. Kpyrogoii nporiecc (mukm). TerutoBele ABUTaTeny W XoyoawibHble MammHbl. KITJ]
uaeanbHoOM TemioBoil mamuubl. [{ukin Kapho.

16. DHTpomnus MaeANLHOTO Ta3a MPH 0OpaTUMBIX M HEOOPAaTHUMBIX Iporeccax. Teopema
Hepucra. Cratuctuueckoe TOJIKOBaHHE SHTPONUH. TepMOIMHAMHUKA HEOOPAaTUMBIX MPOLIECCOB.

4.2. Ilpome:xkyTouHasi arrecranusi B gopme 3k3amena (2 cemectp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETeHL U U Coaepxanue KOMIETEHUH I
OIIK-1 Croco0eH UCHoIb30BaTh MOJ0KEHHUS, 3aKOHBI H METOIbI €CTECTBEHHBIX

HAayK U MaTCMAaTUKU JJI1 pCUICHUS 3aaa4 PIH)KGHCpHOfI JACATCIIBHOCTHU




OIIK-1.1 TlpumeHsieT 3HaHHUS OCHOB MAaTE€MAaTUKH, (U3WKHA, WHOOPMATUKH B HH)XCHEPHOMN
JESTEIIbHOCTH

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 110 JUCHHUILINHE

1. DnexkTpuyecKuii 3aps] M €ro CBOMCTBA. 3aKOH COXpaHECHUS 3apsiaa. BzaumonencTBre 3apsiaoB.
3akon Kynona.

2. DIeKTpocTaTuyeckoe  Ioje, BEKTOp  HampspbkeHHocTtu.  IlpuHiunm — cynepno3uuuu
ANIEKTPUUECKUX I0JIEH M €ro IPUMEHEHHUE JJIs pacyeTa I10Jisd, CO3laHHOT0 CUCTEMOMN 3aps/10B.

3. IloTok BekTOpa HaNpsHKEHHOCTH JeKTpudeckoro nois. Teopema ['aycca 1uis anekTpruueckoro
110JIs1 B BAaKyyMe.

4. Teopema 0 LIUPKYJISALMKM BEKTOpa HANPSKEHHOCTH 3JekTpudeckoro nois. Ilorenuman mosns
TOYEYHOTO 3aps/a.

5. CoOozHble U cBA3aHHBIE 3apsabl. Bektop anexrpuueckoro cMemienus. Teopema ["aycca st
ANIEKTPUYECKOTO MOJSI B TUAIEKTPUKE.

6. Pacripenenenue 3apsaa B IMPOBOJHMKE. DJEKTpOCTATHYECKass MHIAYKIMA. DJIEKTpHUUYecKas
€MKOCTb YEIMHEHHOTO ITPOBOJIHUKA, 2-X IIPOBOAHUKOB.

7. DnexTponBwkyias cwia. 3akoH OMa U CONPOTUBJICHHE MPOBOAHUKOB. 3akoH Oma B
UHTETpaIbHON U muddepeHnmnanbHoi Gopmax. 3akoH Oma A HEOITHOPOJHOTO YdYacTKa
LEIH.

8. BexTop MarHMTHOW WHAYKIUH. MarHWTHOE T0J€ PABHOMEPHO JBIIKYILIETroCs 3apsaa. 3aKoH
buo-Casapa-Jlamaca.

9. BzammogpelicTBHE MPOBOJHUKOB C TOKOM. 3aKOH AMIIepa.

10. Teopema 0 HMPKYISLKU BEKTOPA MHIYKIIMA MAarHUTHOTO I0JIs. 3aKOH ITOJHOTO TOKA.

11. Ilorox BekTopa MarHMUTHOM wuHAyKuuMU. Teopema [aycca 1 Bekropa HHIYKIUU
MarHuTHOTO 1oJid. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJIE.

12. SIBnenuwe snexkTpoMarHUTHOW WHAYKIUH. OnbiTel @apanes. 3akoH 3IEKTPOMArHUTHOM
uaaykuuu. [lpaBuno JleHma. OnekTpoABukylias cuiia HHAYKOUU. [lomHBII MarHUTHBINA
noTok. Toxu Dyko.

13. SBnenune camoumHaykiuu. WuaykruBHocTh. JJIC  camomHayKkuuu. WHIYKTHUBHOCTb
COJICHOM/JIA.

14. Bsaumuas uHaykius. B3anMHas MHIYKTHUBHOCTb. DHEpPrusi KOHTypa ¢ TOKOM. I1oTHOCTH
SHEPIHH.

15. HamarnmuenHocts. Toku HamarHuuuBaHMs. BeKTop HanpsykKeHHOCTH MarHUTHOTO IOJIS.
Teopema 0 HUPKYIALUHU BEKTOPA HAPSHKEHHOCTH MAarHUTHOTO T1OJISL.

16. PacnpoctpaneHue BosH B ynpyroii cpene. [IpogonbHblie U onepeyHble BOJIHBL. YpaBHEHUE
IJIOCKOM M cdepuueckoil rapMoHHueckux BojH. PazoBas ckopocTh. BonmHoOBoe ypaBHeHUe.
Ouneprus BosHbL. [IpuHimn cynepnosunuu BoiH. CTosune BOJIHBL.

17. BonHoBoe ypaBHEHHE JUIsI  JJNEKTPOMAarHUTHOM  BOJHBL. OCHOBHBIE  CBOMCTBa
ANIEKTPOMAarHUTHBIX BOJH. OHEPrHsl D3JIEKTPOMAarHUTHeIX BoJH. Bekrop IloiiHTHHrA.
VHTEHCHBHOCTH BOJIH.

18. BpemenHas ©  NPOCTPAaHCTBEHHAass  KOrepeHTHOCTH. CTeneHb  KOT€PEHTHOCTH.
UnTepdepennus asyx BonH. UaTepdepenuus ceera. uprna naTepPepeHInOHHON MOI0CHI.

19. udpakuus cera. [Ipunuun Itoiirenca-®Openerns.

20. EctecTBeHHBII U MONSAPU30BaHHBIN CBET. 3akoH Mamtoca. CTeneHp MoJsipu3aiiy CBeTa.

21. Tlonspusauus npu OTpaKeHUHU M MpeoMiieHnu. 3akoH bprocrepa.

22. PacmpocTpaHeHHE CBeTa B IOIVIONIAOIIMX cpeaax. 3akoH byrepa. Jlucmepcus cserta.
HopwmanbHas 1 aHomanbpHas AUCTIEPCHSL.

23. TemnoBoe W3IIydeHHE W €r0 XapaKTEPUCTHKH. 3aKOHBI TEIJIOBOTO M3Ny4deHWs. [ Humoresa
IInanka. @OTOHBI.



Tunosble 321244 N0 AMCHHUIIJIHHE
1. Haiitu paccrosiHre MEXAy ABYMsI TOUEUHBIMU JIEKTPUUYECKUMU 3apsilaMi, €CIIM U3BECTHO,
YTO IIPU YMEHBIIEHUH 3TOT0 paccTossHUs Ha 50 cM cuila B3aUMOJCHCTBUS yBEIWYMBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pagmycom 15 cm Haxomutcs 3apsa Q = 2 vHKn. Onpenenuts
HaNpsHKEHHOCTh £ 3JeKTPOCTaTHUECKOro IMoJisi Ha paccTossHMM I = 10 cM OT meHTpa cgepsl.
Ortger: 0.
3. Ha merammuyeckoit cepe pamgmycom 15 cm maxomutes 3apsag Q = 2 vKn. Ompenenutsb
HaIPSHKEHHOCTh £ 3JIEKTPOCTATHYECKOTO 1oJisi Ha moBepXxHOCTH cheprl. OTBeT: 800 B/M.
4., Ha merammudeckoit cepe pamgumycom 15 cm Haxomutes 3apsang Q = 2 vKn. Omnpenenutsb
HaNpsHKEHHOCTh £ 3JeKTPOCTaTHUECKOro IMOoJii Ha paccTosiHMUM I = 20 cM OT LEeHTpa c(epsbl.
Oteer: 450 B/m.
5. Merammyeckuid map pagumycom 5 cm Hecet 3apan Q = 10 uKi. Onpenennts nmoTeHman @
AIIEKTPOCTATUYECKOTO 0JIsl Ha moBepxHocTH 1apa. Orser: 1800 B.
6. JlBe KOHIEHTPHUYECKHE METAITMUECKUE 3apsKeHHbIe cepsl pagumycamu R1 =6 cm u Rz = 10
CM HecyT cooTBeTcTBeHHO 3apsaanl Q1 = 1 HKi u Q2 = -0,5 uKi. Halitn HanpsbkeHHOCTH E TOJIs
B TOYKE, OTCTOSIIIEH OT 1eHTpa cdep Ha paccrosHuUe 1 = 5 cM. OTBert: 0.
7. DIJeKTpuYeckoe II0JIe CO3JaHO JABYMsI OECKOHEYHbIMU HapalieIbHbIMU IIJIACTHHAMH,
HECYIIMMH PaBHOMEPHO paclpelelNeHHbli Mo miomamu 3apsn [ = 1uKn/m?. Onpenenuts
HanpsbkeHHOCTh E monst mexy mnactuaamu. OTBet: 0.
8. DnexTpuyeckoe IoJie CO3JaHO JABYMS OECKOHEYHBIMH IapauICIbHBIMH IUIACTUHAMH,
HECYIIMMH PaBHOMEPHO paclpelelNeHHbli Mo mromamu 3apsn [ = 1uKn/m2. Onpenenuts
HanpspkeHHOcTh E nons BHe minactud. OTBer: 113 B/m.
9. TloTeHuuasn >TEKTPHUECKOTO TOMs, CO3aBAEMOT0 CHCTEMOI 3apai0B, UMeeT Bua ¢ = a(X?-
y), tme a=1B/M%. Haiftu MOIy/ b HANPSKEHHOCTH OIEKTPHUECKOTO MONA B TOUKE C
koopauHaTamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteMe CH 1 OKpyIiUTh ¢ TOYHOCTBIO 10
nByx 1udp nocne 3angaroil. [OTBet: 2,24 B/m.
10. /IBa Toueunsix 3apsna +7,5 HKn u —14,7 uKn pacnonokensl Ha paccTossHuM 5 cMm. Haiitu
HaNPSDKEHHOCTD AJIEKTPUYECKOIO TOJISA B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaANPSHKEHHOCTh SJIEKTPUYECKOTO TMOJII B TOYKE, PACIOJOKEHHOH BJOJb
npsiMoil, coenunstoment 3apsiasl +10 HKn u +8 vKn u Haxoxsuieiics Ha pacctosHuu 12 cM oT
IepBOro u 8 cM OT BTOPOro 3apsna. Paccrosnue mexay 3apsanamu 20 cm. Orser: 5000 B/m.
12. B BepmmHax KBajapaTa CO CTOPOHOH 5 CM HaXOISATCS OJMHAKOBBIE MOJIOKUTEIBHBIE 3aPsiIbl
2 uKn. OnpenenuTh HaPSHKEHHOCTD AJIEKTPHUECKOTO TOJIs B IIeHTpe kKBaapata. Oreer: 0.
13. Paccrosuue | mexny 3apsimamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHuman ¢ most
CO3/JIaHHOT'O JAMIIOJNIEM B TOUKe, yAajJeHHO! Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsijia.
Ortaert: 0.
14. lunons ¢ »3ieKTpUYECKUM MOMEHTOM p =75 nKia'M CcBOOOAHO yCTaHABIMBAaeTCS B
OJTHOPOJTHOM DJIEKTpUYECKOM TMosie HampsbkeHHocThio E = 80 kB/mM. Bpruucnute paboty 4,
HE00XO0IMMYIO Ul TOTO, YTOOBI OBEPHYTH TUMOJIb Ha yroia o = 90°. OTBet: 6 MK /[x.
15. Onpenenuth, NpH Kakoil HamMpsHKEHHOCTH £ cpelHero MaKpOCKOMMYECKOro Moy B
IUATEKTpUKe (£=3) MOJNAPU30BAHHOCTH P JOCTUTHET 3HaueHus, paBHoro 200 MxKn/m2 OTtBer:
11,3 MB/m.
16. Haiitu paguyc BHemHel o0kinagku Rz BO3yITHOTO ChepuuecKoro KOHJeHCaTopa eMKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku R1 = 2 cm. OTBeT: 4,5 cm.
17. Haiitu paauyc Ri1 BHyTpeHHell OOKIaaku CQepuvyeckoro KOHAEHCATOpa EMKOCThIO
C = 3,3 n, ecnu paguyc BHemHe# R2 = 3 cM, nusnextpuk — mapadus (¢ = 2)? OrTBet: 1 cMm.



18. Ompenenute >IEKTPOEMKOCTh IIIMHIPUYECKOTO BO3MYIIHOTO KOHJCHCATOpA JUTMHOU
| =10 cMm, ¢ panuycamu o6ki1aaok R1 =1 cm u R2 = 2 cm. OtBer: 8 nd.

19. Tpu onMHAKOBBIX KOHJEHCATOpAa COEAMHEHBI IMOCenoBaTeabHO. EMKOCTh Takoil Oatapen
C =100 n¢. OmpenenuTh €MKOCTh OaTaper KOHIIEHCATOPOB, MOCIE TOrO, KaK OJAMH W3 HUX
3anonaHwiK napadunom (e = 2). OrBer: 120 n®.

20. ITnockuit Bo3ayImIHBIA KOHAEHcATop 3nekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimaioB U =300 B. Ilocie oTkioYeHHS OT HMCTOYHMKA TOKAa pPACCTOSHUE MEXKIY
oOKJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpeaenuts paboTy A BHEMIHUX CHII MO
pa3aBrxkeHHI0 00KIanoK. OTBeT: 0,2 MJIK.

21. Cuna ToKa B MPOBOJIHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae kK=0,5 Alc.
Haiitu 3apsn (, mpoTekaroliuii yepe3 IONEepPeuHOEe CEYeHUE IPOBOAHMKA 3a Bpems 7=1c.
OtBet: 0,25 Ki1.

22. AxkymynsTop ¢ BHyTpeHHHM conpoTuBieHreM 0,080M npu Toke 4A oTAaeT BO BHEUTHIOKO
nens 8BT. Kakyro MOIIHOCTB OTJAacT OH BO BHEUIHIOKO 1ienb pu Toke 6A? OtBet: 11 Br.

23. Kucrounuky toka ¢ DJ1C B=1,5 B npucoequumim karymky ¢ conporusienneM R=0,1 Owm.
AmMriepMeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korma x MCTOYHHKY TOKa MPUCOECTUHUIN
MOCIIE0BATENBHO €llIe OJMH UCTOYHUK TOKa ¢ Takoil sxe D/[C, To cuna Toka | B TOH ke KaTyuike
okazanach paBHoi 0,4 A. OnpenenuTh BHyTPEHHEE COMPOTHBIICHUE MEPBOT0 UCTOYHHKA TOKA.
Orteer: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHeIIHEH Ilenn akKyMYJIsSTOpa BbLIEIseTCs MomHOCTE P1=18 BT,
npu cuie Toka l=1A - coorBerctBeHHO P>=10BT. Onpenenuts BHyTPEHHEE COMPOTHUBJICHUE I
Oarapeun. OrBet: 20 Om.

25. TIIOTHOCTh TOKA B MEJHOM MPOBOAHHKE paBHa 2 A/mMm% HaliTu HampsXeHHOCTbH
AIIEKTPUYECKOTO TIOJIsI B MPOBOJHMKE. YJenbHOe cornpotuBieHue meau 17 HOM'M. OTBet:
34 mB/m.

26. Ilo mpsimoMy O€CKOHEYHO [UIMHHOMY TIPOBOAHMKY TedeTr Tok 50 A. Omnpenenuts
MarHUTHYI0 MHAYKLHIO B TOYKE, YJAJIEHHONM Ha paccTosiHue 5 cM oT npoBojHuka. OTBer:
200 mxTa.

27. YeMmy paBeH paJnyC TOHKOTO KOJbI[A, IO KOTOpOMY TedeT ToK 30 A, eciu HampsHKeHHOCTh
MarHuTHOTO MOJI B IIEHTpe Konblia paBHa 2 A/mM? OTBeT: 7,5 M.

28. Kakoit Tok TedeT no npsMoMy OECKOHEYHO JJIMHHOMY ITPOBOJIHUKY, €ClIM Ha paccTostHun 10
CM OT Hero maruuTHas MHAyKus pasHa 20 Mk Tn? Orser: 10A.

29. Kakoli Tok uzier o TOHKOMy KoJiblly paguyca 10 cm, eciar HHIyKIUs MarHUTHOTO T10JIS B
ueHTpe konbla papHa 100 MxTn? OTBer: 16 A.

30. /IBa AMMHHBIX MapajuleJbHBIX IPOBOJAA HAXOAATCA HA PACCTOSHUU I =5CM OIUH OT
npyroro. ITo mpoBoiamM TeKyT B MPOTUBOIIOJIOKHBIX HApaBIeHUAX oJuHakoBble Toku | =10 A
Kax/plii. HaliTn HanpsbkeHHOCTh H MarHUTHOTO Mojisi B TOYKE, HAXOSIIEHCS HA PacCTOSIHUU
rL =2 cm ot oHOrO U 2 = 3 ¢M 0T Apyroro npoBoaa. Oreer: 132 A/m.

31.  OmnpenenuTh MHAYKIUIO MAarHUTHOTO MOJISl HA OCHU JUIMHHOTO COJIEHOMJIA, COJEPIKaIlero
n = 20 ButkoB/cM nipu cuite Toka | = 10 A. Otset: 0,025 Ta.

32.  CkoJBKO BHTKOB Ha €IUHHILY JUIMHBI COJACPKUT JUIMHHBIA COJICHOWJ TIPU CHJIE TOKa
I =0,5 A, ecii HanpsHKEHHOCTH 11071 Ha ocH costeronaa H = 300 A/m. Oreer: 600 m™,

33. Onpenenuth HANPsSHKEHHOCTh MAarHUTHOTO TIONIE HA OCH JUTMHHOTO  COJICHOWJIA,
coxepxariero N = 10 Butkos/cm nipu cuiie Toka | = 1 A. OrBer: 1000 A/m.

34.  BBUUCTUTh MUPKYJSIIHAIO BEKTOpA HANMPSDKEHHOCTH BIOJHh KOHTYPA, OXBATHIBAIOIIETO

toku 11=10A, [>=15A, Tekymme B OJHOM HampaBieHHUH, U ToK [3=20A, Tekymuii B
MIPOTHUBOIIOJIOKHOM HarpasieHuu. OTBeT: 5 A.



35. IIpsmoii mpoBoa, Mo KoTopomy TedeT Tok 1=1 kA, pacronokeH B OAHOPOJHOM MarHUTHOM
10JIe MEPHEeHIUKYJSIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosne Ha OTpe3ok
npoBoya junHou 1=1 M ecnu MmarauTHas uHayKuus B pasHa 1 Tn? Orser: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TedeT Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM ToJie o1 yriiom 60° k auHusM mMaruutHou unaykuuu. C xkakou cuiioit F aeiictByer
1oJIe Ha OTpe30K mpoBoja amuHoi 1=10 Cm ecnu marHuTHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka ranpBaHoMeTpa JUIMHON a=4 c¢M u mupuHoit b = 1,5¢cm, cogeprkamas N=200 BuTkoB
TOHKOM IPOBOJIOKH, HaXOJUTCSI B MarHUTHOM moiie ¢ uHaykuued B=0,1 Tn. Ilnockocts pamku
napajulejbHa JUHUAM MHAYKUUU. HallTh MexaHW4yeckuii MOMEHT M, NEUCTBYIOIMI HA PaMKYy,
Korja 1o BUTKy TeueT Tok |1=1 MA. OTBeT: 12 MmxH/Mm.

38. Hampspbkennocts H MarHuTHOrO mMOJs B IIEHTpe KpyroBoi BuTka paBHa 200 A/wm.
MarHuTHBII MOMEHT py, BUTKA paBeH 1 A m? Berancnuts paauyc R Butka. OTBeT: 9,27 eMm.

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

40. JIBykpaTHO HOHU3UPOBAHHBI aTOM renus (Q-4acTulla) MJBUXKETCS B OJHOPOJAHOM
MarHuTHOM ToJie HanpspkeHHocThi0 H = 100 kA/M o okpyxkHOcTH paguycoMm R = 10 cm. Haiitu
cKkopocTh U a-vactuibl. OTBeT: 0,61 Mwm/c.

41. Ha »3nekTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM Imosie mHaykuued B =2 Tn co
ckopocThio 0= 10" m/c peiictByer cuna F=1,6 nH. Haiitu yrom Mexay HampaBleHHUSIMH
CKOPOCTH M MarHUTHOM uHayKuuu. OrBer: 30°.

42. llenb COCTOWT W3 TMOCIEAOBATEIBHO COCIMHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHaykTuBHOCTU L = 1 T'H, ncrounuka toka u kmoyda. Koy 3amknHyT. Yepes kakoe BpeMs mociie
pa3MbIKaHus KII0Ya CUjia TOKa B Llenu yMeHbluTed B 2 paza? OrBer: 0,693 c.

43. llemb COCTOMT W3 TOCJIENOBATEIBHO COCIUHEHHBIX  CONPOTUBIICHUS, KATYIIKU
MHAYKTUBHOCTH, HCTOYHHMKA TOKa M Kitoya. Kiou 3amknyT. Uepes t = 0,5 ¢ nocne pa3MbIkaHus
KJIO0Ya cuja TOKa B LENuM yMeHbuwiack 3 pasza. Omnpenenuth compoTuBieHue R, ecnu
uHAykTUBHOCTH L = 4,1 I'n. OTBeT: 9 OM.

44. BpYUCIUTH JHEPTHI0 MAarHUTHOTO MOJs coieHouna, coaepxkamiero N = 1000 BuTkoB

npoBojAa, mpu cuie Toka | =1 A, ecnm MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHHUe
® =0,1 mB6. OTBet: 0,05 JI:k.
45, HaliTh MHAYKTUBHOCTH MPOBOMAIIETO KOHTYpa, €CIM MAarHUTHBI TOTOK 4epe3 HEero

yBenuuuBaetcs Ha 0,02 BO B pesynbraTe M3MeHeHUs TOoka B KOHType ¢ 4 A 1o 8 A. OTBert:
5 mI'H.

46. Ha mytu cBeToBOW BOJIHBI, MAYLIEH B BO3AYXE, MOCTABUIM CTEKJISHHYIO IUIACTUHKY
(mokazatens MpenoMIIeHUs cTekia paBeH 1,5) tommmHOoW 1 MM. Ha CcKOMBbKO H3MEHHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJHA NAJaeT Ha IUNIACTUHKY HOopManbHO. OTBeT: 0,5 MM.

47. Haiitu Bce mnumubl BomH Buaumoro cera (ot 0,76 mo 0,38 mMKM), KoTOpwie OymyT
MaKCHMaJbHO YCHUJIEHBI MPU ONTHYECKOW Pa3HOCTH XO0Jla UHTEePPEpUPYIOMIUX BOJIH, paBHOM 1
MikM. OTBeT: 0,5 MKM.

48. Paccrostare d mexy nByms miensmu B onbsite FOHTa paBHO 1MM, paccrostaue | ot mieneit
1o ’kpana 3 M. OnpeAenuTh JJIUHY BOJHBI A, UCITyCKA€MON HCTOYHMKOM MOHOXPOMATHYECKOTO
CBeTa, eciiu muprHa b HHTepPepeHIIMOHHBIX TOJI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
49. Ha mbuibhyto mienky (N = 1,3), Haxonsuiyrocss B BO3AyXe, MaJaeT HOPMAJbHO MYYOK
aydeii Oenoro ceeta. [Ipu kakoii HauMeHbIeH TomnmHe d TUIEHKH OTPaKEHHBIH CBET C JUTMHOM
BoiHBI A = 0,55 MKM OKakeTcs MakCMMajabHO YCWJICHHBIM B pe3yibTaTe HHTepdepeHuun?
OTtBet: 0,1 MKM.



50. PaccrosHue Arz,1 MexXly BTOPBIM U NIEPBBIM TEMHBIM KosibllaMu HbIOTOHA B OTpaskeHHOM
cBere paBHO 1 MMm. Ompeaenutb paccTossHUE Arig9 MEXAY ACCATHIM U JICBSATHIM KOJBLIAMH.
OtBert: 0,39 MMm.

ol. Ha mens mupuaoit ¢=0,05 MM mamaeT HOpMaIbHO MOHOXpoMaTudeckuii ceet (A=0,6
MKM). Onpeenuts (B rpagycax) yroi ¢ Mexay IepBoHadaJIbHbIM HalpaBJICHUEM IyUYKa CBETa U
HalpaBJICHUEM Ha YETBEPTYIO TEMHYIO IU(pakuoHHy0 nojocy. OtBer: 2,75°.

52. CKOJIBKO MITPUXOB HA KAKIBIH MUJUTUMETP COIACPKHUT NU(PAKIMOHHAS pPEIIeTKa, eCln
npu HAOMIOJEHUHM B MOHOXpOMAaTHYecKOM cBeTe (A=0,6MKM) MaKCUMyM IISTOTO MOPSIKa
oTkJoHeH Ha yron =18°? Orser: 100.

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

54. CKONBKO IITPUXOB HA KX MUJUTUMETP COAEPKUT AUGPAKIMOHHAS PELIETKA, eCIH
npu HaOMOJeHNH B MOHOXpoMaruiyeckoMm cBere (A = 0,6 MKM) MakCUMyM TPEThEero MopsaKa
OTKJIOHEH Ha yroa @ = 21°? Orset: 200.

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

56. VYron bprocrepa o, Ipy MaleHUU CBETa U3 BO3[yXa Ha KPUCTAJUI KAMEHHOW COJIM paBeH
57°. Onpenenutb CKOPOCTh CBETa B 3TOM Kpucraie. Orser: 194 Mm/c.
57. [IpenenbHBIA yroa o MOJHOTO OTPAXKEHUS IMy4YKa CBETa Ha TpaHUIE >KUIKOCTH C

BO3yXOoM paBeH 43°. Ompenenuth yron bprocrepa ogp (B Tpagycax) ans maaeHus Jyda W3
BO3/yXa Ha MOBEPXHOCTH ATOM KUAKOCTH. OTBet: =55°45".

58. VYron Mexay TIaBHBIMH TUJIOCKOCTSIMHU TOJIsIpU3aTOpa M aHanu3aTopa cocrasiser 30°.
Onpenenuth W3MEHEHHE WHTEHCHBHOCTH MPOIIEAINIETO Yepe3 HHUX CBETa, €CIIH Yrojl MEeXIy
[JIaBHBIMU TJIOCKOCTSIMU IOJIIpU3aTOpa M aHaau3aTopa u3MeHuics 10 45°. Oreer: 1,5.

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

60. Onpenemuts TEMIEpaTypy, MpU KOTOPOM SHEPreTHYecKas CBETUMOCTh R aOCOMIOTHO YepHOro
Tena pasna 10 kBT/M?. Otser: 648 K.

61. Ilotok sHepruy, W3TyYaeMblii W3 CMOTPOBOTO OKOIIKA IUIABMIJIBHOW TIieud, paBeH 34 Br.
OrnpeiemuTh TeMIepaTypy ey, eciH IIoMah OKOITKa cocTaBseT 6 cm2. Otset: 1000 K.

62.  Bo ckoibKo pa3 Hajio yBEIMUMUTH TEPMOAMHAMHYECKYIO TEMIIEpaTypy aOCOIIOTHO YEPHOTro TeNa,
9TOOBI €r0 SHEPreTHIecKasi CReTUMOCTh B3pocia B 16 pa3. OrTser: 2.

63. Ha xakyro JUIMHY BOJHBI NPUXOIUTCS MaKCHUMyM CHEKTPaJbHON IUIOTHOCTH 3HEPreTHYECKOM
CBETMMOCTH aBCOMIOTHO YepHOro Tena npu Temmeparype 0°C. Orser: 10,6 Mim.

64. OmnpenenuTh JUIMHY BOJHBI CBeTa, OOIydwaromero (oTrokaTos C¢ paboToH BbIXOJA
A =215B, ecnu MakcuManbHas KMHETHYECKasi SHepIrus (PoTorneKTpoHOB Tmax = 1 3B. OTBer:
400 nm.

65. Ha moBepxHOCTh (oTOKarona maaaer MoHoxpomarnyeckuii cer (A =310 um). YToOBI
OPEeKPaTUTh HOMUCCHUIO DBJEKTPOHOB, HY)KHO IPHJIOXKHUTH 33/€PKUBAIOIIYI0  Pa3HOCTb
noreniuanos U ve menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OTBet: 2,3 3B.

OIIK-1.2 Pemaer craHAapTHbIE WHXEHEPHBIC 33/1a4 ¢ MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
OOIIENHKEHEPHBIX 3HAaHUH, METOI0B MaTEMAaTUYECKOT0 aHAIN3a U MOJICIMPOBAHUS
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TunoBble TEOPETHYECCKHUE BONIPOCHI K IK3aMECHY IO TUCHUIIJIMHE

[ToTeHuManbHOCTD ANMEKTpUUECKOro nois. Pabora no nepeMerienuo 3apsiia B dIEKTPUIECKOM
nosie. [loTeHnManbHas 3HEPrusi B3aUMOJCHCTBUS 3JEKTPUUECKUX 3aPsI/I0B.

CBs13b MEX/ly IOTEHLIMAJIOM U HAMPS)KEHHOCTHIO.

[Tpumenenue teopeMsl l'aycca ais pacueTa AJIEKTPUUYECKUX IOJEH, CO3AAHHBIX TOUEUHBIM
3aps0M, paBHOMEPHO 3apsyKEHHBIMU TIOCKOCTBIO, CPepoil, HUTHIO, IUIMHIPOM, ILIAPOM.
Brluncienue noreHyana no HanpsLKEHHOCTH AJIEKTPUYECKOTO OIS,

ONEeKTpUYECKUI MOMEHT JUIIONIA. TOYEYHBIM JUIONb. DJIEKTPUYECKOE II0J€ TOYEYHOTO
JUIOJS M €ro pacdeT Ha OCHOBE IPHUHLIMIIA CYNEPHO3ULUHU. DJIEKTPUUYECKOE I10JIE HA OCH
JITIOJSI U B HAIIPABJICHUH, IEPIEHAUKYISIPHOM K OCU JUIIOJIA.

ONEKTPUYECKU UIOAb B OJHOPOAHOM U HEOAHOPOAHOM  3JIEKTPUUYECKOM  IIOJIE.
[ToTeHumanbHas YHEPrus JUIOJI.

JdnexTpuky, MNoisipyu3alnus JUIIEKTPUKOB. BekTop MNOIApHU30BaHHOCTH. DJIEKTPHUUECKOE
10JI€ BHYTPH AUDJIEKTPUKOB. J(M31eKTpudeckas BOCIPUUMUYUBOCTh U IPOHUIIAEMOCTb.
VYcioBust A BEKTOpa HAINPSKEHHOCTH 3JIEKTPUYECKOTO MOJS M BEKTOPA AIEKTPUUYECKOTO
CMEUICHUS Ha TPAaHHULIE IByX JUAIEKTPUKOB.

CerHeTonNIeKTPHUKH, UX CBOMCTBA. JIM3IeKTpUUECKUi THCTEPE3HC.

Konzaencaropsl, BUJIbl KOHJIEHCATOPOB. DHEPrus 3apsHKEHHOIO MPOBOJHUKA, KOHIEHCATOpa.
DHeprus AeKTpudeckoro nois. O0beMHas INIOTHOCTh YHEPTHUH.

Knaccuueckne oOmNbITHI MO OOHAPYKEHUIO M OOBSCHEHUIO MeEXaHU3Ma BO3HUKHOBEHHS
ANIEKTPUYECKOTO TOKA. YCJIOBHUS BO3HMKHOBEHHUS JJIEKTPUUYECKOTO TOKA. XapaKTEPUCTUKHU
3IEKTPUYECKOrO TOKA: CHJIa TOKA U IJIOTHOCTh TOKA. YpPaBHEHUE HEMPEPHIBHOCTH.
[Ipumenenue 3axkoHa buo-Capapa-Jlamiaca nns pacuera MarHUTHOTO MOJISL  IPSIMOTO
MIPOBOJHUKA C TOKOM, KPYTOBOTO IMPOBOJHUKA C TOKOM.

JeticTBre MarHuTHOTO Ha ABWXKYyIuics 3apsia. Cuia Jlopenna. ddext Xomna.

ITpuMeHeHne 3aK0oHa IOJIHOTO TOKA /IS pac4€Ta MarHUTHOT'O MOJISI COJIEHOM 1A, TOPOUJAIBHON
KaTyLIKH.

Pabota 1o nepemMerieHuIo NpoOBOAHNKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

W3MeHeHue cuiibl TOKa MPU pa3MbIKaHWN/3aMbIKaHUU 1IETIH, COAEpIKaIled NHIYKTUBHOCTb.
VYcioBus Ui BEKTOPOB MHIYKLUMU M HANpPSHKEHHOCTH MAarHUTHOTO IOJI HAa T'PAHULE JBYX
MarHeTUKOB.

Jua-, mapa-, peppo MarHeTUKU: OCHOBHBIE XapaKTEPUCTHKH.

JluBepreHius 1 poTop BEKTOpa MHAYKIIMM MarHUTHOTO NoJsl. BuxpeBoe anexkTpuueckoe mnose,
TOK CMEILEHUS. JNEKTPOMAarHUTHOE TOJIE.

VYpaBHeHne  MakcBemia It DJIEKTPOMArHUTHOIO  TOJII B MHTETPaJbHOW U
muddepeHnnaIbHOR Gopmax.

JuddepennnansHoe ypaBHEHHE OJIIEKTPOMAarHUTHBIX KoJieOaHMM, ero pemieHue. Bumbl
KoJIe0aHUH U X XapaKTEePUCTHKH.

VYpaBHEHHE BBIHYKICHHBIX KojeOanuii. Pe3oHanc TokoB u HanpspkeHuil. [lonsarue o
IIEPEMEHHOM TOKE.

CnocoObl  HaOmiogenus  uHTepdepeHimu  cBera.  JIByxuydeBass — MHTepQepeHLus.
Wutepdepeniyss B TOHKMX IJIeHKax. Ilodockl paBHOrO HAaKJIOHA M PAaBHOW TOJIIMHBI.
HnTepdepomerpsl.

Merton 300 @penens. JJudpakuns OpeHens Ha KPyIJIoM OTBEPCTUH. 30HHAS IJIACTUHKA.
Hudpaxus OpayHrodepa Ha 1meinn 1 MHOTUX mensx. JudpakuronHas pemierka.
Judpakuus Ha npocTpaHcTBeHHOH pemetke. Popmyna Bynbda-bparros. Paspemaromias
CIIOCOOHOCTh ONTHYECKUX PUOOPOB.

DKCIIEpUMEHTAIBHOE TIOATBEPKICHUE KBAHTOBBIX CBOWMCTB CBeTa: BHEIMIHUU (oTOdPPEKT:
s dext Komnrona.

Onepatop 340 000 "Komnaxus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

3aBeaytowmin kadeapoit Oudd
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