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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
00pa3oBaTeNIbHOI MPOTrpamMMBbl.

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

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

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTanus NpoBOIUTCS B (hOpME SK3aMEHa B IIEPBOM, BTOPOM H TPETHEM CEMECTpax.

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

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTh KaXKJJOW KOMIOTEHUUH (WIM €€ 4acTH) B paMKax OCBOCHHUS JaHHOM
JVICIATUTMHBI OIICHUBAETCS B TIPOIIECCE MMPOBEICHHS SK3aMeHa B popMe OaTbHONH OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPY>KUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE TPOTrPAMMOM, YCBOMBIIMN OCHOBHYIO U 3HAaKOMBIM C JOIOJHMUTEIbHOU
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 TOHUMAHUH, U3JI0KEHUN
U MCII0JIb30BaHUU y4eOHO-IIPOrpaMMHOT0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrPaMMHOI0 MaTepuaa, yCIEIHO BhINOIHIONINN IPeSyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBIINN OCHOBHYIO JIMTEPATYPY, 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, OOHAPYKMBIIUI 3HAHHUA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaja B 00beMe, HEOOXOJUMOM JJs JanbHeimel yueObl H
npejcTosiiel paboThl MO CHEUMATBHOCTH, CIPABJSIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MPOrpPaMMOM, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JOIIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE U IIPU BBINOJHEHHUHM 5K3aMEHALMOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMH 3HAHUSMU JJI UX YCTPaHEHUs O]l PYKOBOACTBOM
IpenoaaBaTes;

«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 MPOJOJIKUTH O0yUeHHE 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
BBITTOJIHWJI W/WIIM HE 3alUTUII J1a00opaTopHble pabOoThl, MPEAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U He BiaJeeT NpuoOpeTaeMbIMH B IpOLECcCEe MPAKTHUUYECKUX 3aHATUI HaBBIKAMU
peneHns (PU3NYECKHX 33/1a4 [0 TeMaM TEKYIETO 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 DK3aMeH
1.2 | Kunemaruka nocTymnaTeabHOro OIIK-1 OK3aMeH
U BpalllaTeJIbHOTO ABM)KECHHUS
1.3 | Jlunamuka mocTynaTeabHOro u OIIK-1 OK3aMeH
BpAIllaTeIbHOTO ABUKCHHUS
1.4 | 3akoHBI COXpaHECHHS OIIK-1 DK3aMeH
1.5 | OcHOBBI crienuanbHON TEOPUU OIIK-1 DK3aMeH
OTHOCHUTEIIbHOCTH
1.6 | Mexanudeckue KojeOaHus OIIK-1 DK3aMeH
2 OcHOBBI MOJIEKYJIAPHOM (PU3UKU U TEPMOIUHAMUKHU
2.1 | OcHOBBI MOJICKYJIIDHOU (PU3UKH OIIK-1 OK3ameH
2.2 | OCHOBBI TEPMOJIMHAMHUKH OIlK-1 DK3aMeH
3 DIEKTPUIECTBO
3.1 | DnekrpocraTtuka OIIK-1 DK3aMeH
3.2 | [IpOBOJTHUKY M TUAJIEKTPUKH B OIlK-1 DK3amMeH
ANEKTPUICCKOM I10JIC
3.3 | IlocTosHHBIH 3NEKTpUUECKUN OIIK-1 DK3aMeH
TOK
4 DIEeKTPOMarHeTu3mM
4.1 | MarnuTHOE 1I0JI€ B BAKyyMe OIIK-1 DK3aMeH
4.2 | MarauTHOE 1OJIe B BEIIECTBE OIlK-1 DK3aMeH
4.3 | DnekTpoMarHuTHas MHIYKIHUS OIIK-1 OK3aMeH
4.4 | DnekTpoMarHuTHbIE KoieOaHus OIIK-1 OK3aMeH
5 BosHbl 1 onTuka
5.1 | Boxnsl OIIK-1 DK3aMeH
5.2 | Onrtuka OIlK-1 DK3aMeH
6 KsanToBas ¢pusuka
6.1 | KBanToBas ontuka OIlK-1 DK3aMeH
6.2 | KBanToBas MexaHHKa OIIK-1 DK3aMeH
7 AToMmHas U siiepHas pu3zMKa
7.1 | ®usuka atoma OIlK-1 DK3aMeH
7.2 | DneMeHTH GU3NKH TBEPIIOTO OIlK-1 DK3aMeH
Tena
7.3 | SnepHas dpusmka OIIK-1 DK3aMeH
4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHWSI U UHBIE MATEPHUAJIBI
4.1. IIpome:xkyTounas arrecrauus B gopme 3x3amena (1 cemecrp)
Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETeHIIUH Conep:kanue KOMINeTeHIU




OIIK-1 CriocobeH NpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIC 3HAHUS,
METO/Ibl MATEMAaTUYECKOTO aHAIN3a M MOJICITMPOBAHMS B MH)KCHEPHOU
NEATeIILHOCTH, CBI3aHHOH C Pa3pabOTKOM, IPOSKTHPOBAHHEM,
KOHCTPYHPOBAaHHEM, TEXHOJIOTUSMH POU3BOICTBA U SKCILTyaTallin
OMOTEXHUYECKUX CHCTEM

OIIK-1.2. ITpumeHsieT 3HaHKS €CTECTBEHHBIX HayK B MH)KEHEPHOM MPAKTUKE MPOECKTUPOBAHUS
OMOTEXHUYECKUX CUCTEM U MEIWIIMHCKUX U3IETUN

Tunosble TeopeTHYeCKHe BONPOCHI K IK3aMeHY 10 JUCHHUIINHE

1. MarepuansHas touka. Cucrema otcuera. Ilyth. Ilepememenune. CkopocTs u
YCKOpPEHHME MaTepualbHON TOUKH, UX MPOEKLUU Ha KOOPAUHATHBIE OCH.

2. Bpamenue marepuanbHONW TOYKHM BOKPYI HEHOABHMXKHOW OCH. YINIOBask CKOPOCTb U
ymioBoe  yckopeHue. CBsi3b  MEXJIy YDIOBBIMM M JMHEMHBIMHM  KHHEMAaTUYeCKUMU
XapaKTePUCTUKAMH.

3. KpuBonmneiiHoe nBMXEeHHE MaTepUANbHON TOUKH. TaHTCHIMAIBHOE W HOPMAJIbHOE
YCKOPEHHE.

4. I'paHunpsl NDPUMEHHMOCTH HBIOTOHOBCKOM MexaHukH. IlepBwiii 3akoH HploToHa.
Cuna, macca u ummynsc. Bropoil 3akoH HbproToHa kak ypaBHeHME IBHXKEHMs. Tperuil 3aKoH
HeroToHa.

5. 3akoH BcemHpHOro taroreHus. Cuia TsKECTH U Bec Tena. Yrpyrue cuiibl. Cuiibl
TPEHHUS.

6. Pabora cuibl u MomHOCTE. KHETHYECKASI DHEPTHS TIOCTYIIATEIHLHOTO JIBUYKECHUSI.

7. KoHcepBaruBHBIE M JAMCCUNATUBHBIE cuibl. [loTeHnuanpHass sHeprus. Buabl
NOTeHIMaNbHOW dHepruu. [lonHas MexaHudecKast SHeprusl.

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

9. 3axoH coxpaHEHHs UMIYJIbCA.

10. MoOMEHT CHJTBI, MOMEHT MMITYJIbCa. 3aKOH COXPAaHEHHS MOMEHTA UMITYIIbCA.

11. OcHOBHOI 3aKOH AMHAMUKHU BPAIIATEILHOTO ABHKECHHUS.

12. MomeHT uHepiuH, ero cBoiicTBa. Teopema IllTeliHepa.

13. BbIBOx MOMEHTOB MHEPIMU CTEPKHS, LIMIUH/IPA, IIapa.

14. CobGomnsbie ocu. ['mpockomn. IIpeneccust rupockomna.

15. Kunetnueckast 5SHeprusi Teja, BpAILIAlOIIErocsi BOKPYr HENOABM)KHOW OCH.
Kunernyeckas s3Heprust pu mIOCKOM JABH)KEHUU.

16. Ilpunmun ortHocutensHocTu [amunes. IIpeoOpazosanue [Mammnes. Knaccuueckas
TeopeMa CIoKeHUs ckopocTeil. THBapraHTHOCTH 3ak0HOB HpI0TOHA B MHEPLMABHBIX CHCTEMAax
oTcyera.

17. Tlocrynarel OitHmreliHa. [IpeobpazoBanus Jlopenma. OTHOCUTENBHOCTh MOHSTHS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH W IPOMEXYTKOB BpeMeHH. MHTepBanm Mexny
COOBITHUSIMH.

18. PenATUBUCTCKHMI 3aKOH TNpeoOpa3oBaHUs CKOPOCTH. PensTMBUCTCKUN HMITYIbC.
PensituBucTckoe ypaBHeHHE AMHAMHUKHU. PeISTUBUCTCKHE BBIPAKEHUS ISl KUHETUYECKOW U
MIOJIHOM SHEpruu. B3anMocCBsa3b Macchl U DHEPTHUM.

19. TloHATHE O HEWHEPIHMATBHBIX cHcTeMax otcueta. Cwibl wHepuwu. [lpuHIHN
AKBHMBAJIEHTHOCTH DWHILTEHA.

20. JIuddepennmaibHoe ypaBHEHHE CBOOOIHBIX TapPMOHUYECKHUX KOJICOAHWA W €ro
peleHue.

21. IlpyxuHHBIN, GU3NYECKUNA U MATEMAaTHICCKUN MasTHUKH. DHEPTHs TAPMOHUYIECKOTO
OCLIWJLIATOpA.

22. CnoxeHue OIMHAKOBO HAMPABIEHHBIX U B3aUMHO NEPIEHANKYIISIPHBIX KOJIEOaHUII.

23. YpaBHeHHE 3aTyxaoluX KonebaHuid M ero pemeHue. Ilapamerpsl 3aTyxarommx




KOJICOaHUH.

24. VYpaBHeHHE BBHIHYKJIEHHBIX KoJeOaHHii U ero penieHue. SIBneHune pesonaHca.

25. Craructudeckuit u TEPMOJIMHAMUYECKUN METObI UCCJIEZIOBAHUS.
TepmonuHamMuyeckre mapameTrpbl. PaBHOBECHBIE COCTOSIHUSI U MPOLIECCHI, X M300paKeHHE Ha
TEPMOIMHAMUYECKUX JIMarpaMMax COCTOSHUS.

26. UneanpHblii ra3. J[laBneHwe wuaeadbHOrO rasa. BBIBOI OCHOBHOTO ypaBHEHHS
MoJIeKyIsipHO-KuHeTHYeckor Teopun (MKT) nneansHoro rasa.

27. Cpennsis KUHETHYECKas OHHEPIrUs MOJEKYJl HICIbHOrO Ta3za. MOJeKyIsIpHO-
KMHETUYECKOE TOJKOBaHHE aOCONIOTHOM Temmeparypbl. Yucio creneHeil cBOOOABI MOJICKYIBL.
3aKOH PaBHOMEPHOT'O paCIpeIeIeHUs] JHEPTUH 110 CTEIICHSIM CBOOOIBI MOJICKYII.

28. OcHOBHOE YypaBHEHHME COCTOSHUSI HaeadbHOro rasza (ypaBHenue Kuameiipona-
Menneneesa). M3omnporecchl.

29. 3akon MakcBeia Ui pacipeieleHusl MOJIEKya UICAIbHOIO ra3a 1o CKOpOCTSIM U
SHEprusiM. XapakTEpHbIE CKOPOCTH JIBUIKEHUSI MOJIEKYJ UI€aIbHOIO Ta3a.

30. DkcnepuMeHTaIbHOE MOATBEpXKIeHUE pacrpenenaeHus Makcsemnna: onbiTel [lTepHa
u Jlammepra.

31. Ilpunnun neranbHOTO paBHOBecusi. bapomerpuueckas dopmyna. 3akoH bonbiimMana
JUISL pacpeiesIeHUsl YaCTULl BO BHEIIHEM IIOTEHIIMAIBHOM I0JIE.

32. CpenHee 4YHCIIO CTOJIKHOBEHWH, CpeIHss JUIMHA CBOOOAHOrO mpodera w
3(pPEKTUBHBIN TUaMETP MOJIEKYIL.

33. Pabora mpu wu3MeHeHHMH O0beMa, KOIUYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIHs
ujaeanpbHoro rasa. Ileppoe Hauano TepMOIMHAMUKHU, €r0 MPUMEHEHHE K H3ompolieccam. Bropoe
HAYaI0 TePMOJUHAMUKHU.

34. AnwmabarHsrii nporece, ypasuenue [lyaccona.

35. TeruioemKkoCcTh HAEAaTBLHOTO Ta3a NpH H30Mpoleccax. YpaBHeHHe Maifepa.
Knaccuueckas MoOJIEKyNIsIpHO-KMHETHYECKash TEOPHUsl TEIJIOEMKOCTH MJI€aIbHOIO Ta3a M ee
OTPAaHUYEHHOCTD.

36. Kpyrosoii mporecc (mukin). TerioBeie nBHTaTend W XONoAWiabHbIe MarmmHbl. KITJ]
uaeanbHoOM TemioBoil mammHbl. [{ukin Kapho.

37. DHTpOnuUs HIEANTBHOTO ra3a MpH O0paTHMBIX M HEOOpaTUMBIX mporeccax. Teopema
Hepucra. Craructiuueckoe TOIKOBaHKE SHTPONUH. TepMoJuHaMuKa HEOOpaTUMBIX MPOLIECCOB.

TunoBble 3a1a4M MO IUCHHUILITHHE
1. JIBIKeHHe MaTepuabHOi TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpeenuTh KOOPANHATY B MOMEHT BPEMEHH, B KOTOPHI CKOPOCTH V TOUKH paBHA HYITIO.
OTtBert: 80 M.
2. JIBr>keHHe MaTepuanbHON TOYKH 33/1aHO YPaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c?. OTpenennTh YCKOpPEHHe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOYKM PaBHA HYIIIO.
OtBer: -0,10 m/c2.
3. JluHeiHass CKOPOCTh Vi TOYEK Ha OKPY)XKHOCTH BpAIAIONIErocs JWCKa paBHa 3 M/C.
Touku, pacnonoxennbie Ha AR=10 cMm Oirke K OCH, UMEIOT JTUHEHHYI0 CKOPOCTh Vo=2 M/C.
OrnpenenuTtsd yriioByt0 CKOpOCTh Bpatmienus aucka. Orser: 10 paa/c.

4. JIuCK BpamiaeTcss COracHo ypaBHeHmio ¢ =A+Bt+Ct rne A=1pan, B=-2pan/c,
C = 0,5 pan/c®. HaiiTi yrioBoe yckopeHHe B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 pan/c.
5. JIMcK Bpamaercst cOrnacHo ypasHeHuio ¢ =A+Bt+Ct3, rme A=1pan, B=12 paxc,

C = -1 pam/c®. B xaKkoii MOMEHT BpEMEHH YTIIOBas CKOPOCTh JMCKa OyaeT paBHa Hymo? OTBeT:
2c.

6. Halitn MOMEHT MHEpIMH TOJIOr0 HWIIMHIAPA MAacCOU 2 KI' M PAIMyCOM 5 CM OTHOCUTEIBHO
ero ocu cummerpun. Otser: 0,005 kr-m?.
7. HaiiTu mMomeHT wHepuuu mapa Maccol 5 kr u paguycoM 10 cM OTHOCHUTENIBHO OCH,

npoxosmieil uepes ero uentp macc. Orser: 0,02 Kr-m?,



8. Haiitn MmomMeHT nHepnuu aucka maccoi 0,5 kr u pamguycoMm 20 CM OTHOCHUTEIBHO OCH
IEpIEHMKYIIAPHON K IIOCKOCTH JUCKA U Ipoxoasmieii uepes ero uentp. Orser: 0,01 kr-m2,

9. HaiiTu MOMEHT MHEpUMU CTEpkHS Maccod 5 Kr U JUIMHOM 1,2 M OTHOCHUTEIBHO OCH
IEpIEHMKYIIAPHON K CTEPKHIO ¥ IIPOXoAsmIeil uepes ero cepeauny. Oreer: 0,6 Kr-m2.

10. HaiiTu MOMEHT WHEepUMU CIUIOIIHOTO IWIMHApPA MAacCco 2 KI' W pPaAnycoM S cM
OTHOCHUTENBHO €ro ocu cummeTpur. Oteer: 0,025 Kr-m2.

11. HaiiTu MOMeHT mHepuuu cTepxkHs Maccod 1,5 Kr m JIMHOW 1 M OTHOCHUTEIBHO OCH
IEpIEHMKYIIAPHON K CTEPKHIO ¥ IpoXoasieil uepes ero kouei. OTser: 0,5 Kr-m?,

12. BepeBka paspbeiBaeTcsi mpu MOABEIIMBAHUM K HEW Tena maccodl 36 kr. Teno kakoit
HanbobIIeil MacCchl MOKHO TTOJHUMATh HA TOH BepeBKe ¢ yckopeHneM 2 M/c2? Otaer: 30 Kr.
13. Teno cockanb3bIBaeT MO TIAJKON MOBEPXHOCTH, cocTaBisitomed yroa 30° ¢ Topu30HTOM.
Haiitu yckopenue tena. Otser: 5 m/c?.

14. C Kakoll MUHUMAJIbHOW FOPU30HTAJIBHOM CHIJIONW HY>KHO MPUKUMATh TEJIO0 MAcCOM 2 KT K
BEPTHKAIBHON CTeHE, 4TOObl OHO He ynano? KodpQuimeHTt TpeHus MEKIy MOBEPXHOCTHIO

cteHbl 1 TesioM pased 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HailTu cuity conpoTHBIEHHS BO3AyXa,
cunras ee nocrtosaHor. Oter: 0,25 H.
16. MaxoBuk B BHAEC HWIMHIpa Maccod 5 kr u paguycom 20 cMm 3a 4 ¢ OT Hayana

PaBHOYCKOPEHHOTO BpaleHus 1octur yactotsl 10 06/c. HailTu MOMEHT cui, JeiCcTBYIOMIUX Ha
MmaxoBuk. Otsert: 1,57 H-m.

17. Tonkuii ogHOpOAHBIA cTepxkeHb JIMHOW 50 cM n maccoit 400 r BpamjaeTcsi ¢ yriloBbIM
yckopeHHeM 3 pazm/c? OKONO OCH, NPOXOAIIel MHepreHIUKYIIpHO CTEPKHIO UYepe3 ero
cepenuny. Onpeaenuts Bpamaromuii MoMeHT. OTBer: 25 MH-Mm.

18. [Tyns netut co ckopocteio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. IlpuHuMas mymo 3a IWIMHAPHK AMAMETPoM 8 MM, ONpeNeuTh KaKyro JOJ0 KUHETHYECKOM
SHEPIUHM TeJla COCTABIISET KHHETHYecKast SHeprus Bpamenus. Oret: 0,44 %.

19.  [lox melicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpera CKopocTh 2 M/c. OnpenenuTh
paboty A cuibl, eciiu Macca Baronetku pasHa 400 kr. OTBet: 800 k.
20.  Manenpkuii mapuk maccod 100 T ABMIKETCS B TOPHU3OHTAIBHOW IUIOCKOCTH HAa HHUTH

mmHoi 40 cm. Kakyro pabGoTy HYKHO COBEpLINTH, YTOOBI YBEJIUYHUTH YIJOBYIO CKOPOCTH
mapuka ¢ 20 paa/c go 25 pan/c? Orser: 18 [Ix.

21. OrnpenenuTts JTMHENHYIO0 CKOPOCTh IIEHTPa MOJOT0 LMJIMHIIPA, CKaTUBLIErOCsl 0€3 CKONBXKEHUS C
HAKJIOHHOM IIOCKOCTH € BEICOTHI 1,6 M. OTBeT: 4 M/C.
22. OmHOPOMHBIM IWIMHAP KaTUTCS 0e3 TPOCKAIb3bIBAaHUS 10 TOPU3OHTAIBHOU

MOBEPXHOCTH CO CKOPOCThbIO 2 M/c. Ha Kakyio BBICOTY OH CMOKET IMOJHSATHCS MO0 HAKJIOHHOMN
mwiockoctu? Oteet: 0,3 M.

23. CHapsn macesl 50 Kr, JeTAIMA TOpU30HTAIBHO cO ckopocThio 800 M/c, momagaer B
mwiatrgopMy Cc MecKoM U 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl mocie MomaJaHus
cHapsJa, ecau ee Macca 16 T. OTBert: 2,5 m/c.

24, [To ropu3oHTaNBHBIM penbcaM co ckopocThio 20 kM/4 aBukeTcs miardgopma maccsl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr M ABWXKeTca BMecTe ¢ maTdopmoit. C
KaKOW CKOPOCTBIO TIOCTIE 3TOTO JIBroKeTCs Tuiatopma? OrBet: 16 km/4.

25.  Ilnardopma B BHIE AuMcKa Maccoil 4 Kr U paguycoM 12 cM Bpamiaercs M0 HHEPLUU
BOKPYI' BEpTUKAJIbHOW ocH. BO CKONBbKO pa3 yMEHBIIMTCS YacTOTa BpallleHUs, €ClIU Ha Hee
MOJIOXKHTH KOJIbLIO0 Maccoi 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = Ac0S(wt+@o), rae A=3 cMm,
a o = 2 ¢, Haiftu MakcuMasibHyI0 CKOpPOCTh ToukH. OTBeT: 6 cM/c.

27. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AcCOS(wt+@o), rae A=5 cwm,
a ® = 2 ¢!, Haittu makcumanbHoe yckopenue Touku. OtBer: 20 em/c?.

28. Haiitu mnepuwon koneGaHuii (U3MYECKOTO MASTHUKA, MPEACTABISAIOMIET0 CcoO0M

OJIHOPOJHBIN CTepKeHb JnuHOW 60 cM, BpallaloIIUici BOKPYI TOPU3OHTAJIbHOW OCH,
MPOXOJISIIEH uepe3 ouH U3 ero kKoHioB. OTeer: 1,26 c.



29. Haiitu mnepuwon kosneGaHui (GU3MUECKOTO MASTHHKA, MPEICTABISAIONMIETO COOOM
OJIHOPOAHBIN JUCK paanycoM 30 cM, BpalarolIUiicsi BOKPYT TOPU30HTAIBHON OCH, IIPOXOASILEN
yepe3 kpai qucka. Orer: 1,33 c.

30. banmon BMectumocThio 20 71 CONEPKUT yriaeKUcbliil ra3 Maccoit 500 r moj gaBiieHUEM
1,3 MIla. Onpenenuts Temneparypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHMMAaeT UACANBHBIN a3, colepxanmii | KMob BelecTBa Mpy JAaBICHUH
1 MIla u temneparype 400 K? Orser: 3,3 m°,

32.  bamnon BMectuMocThiO 12 11 comepkut yriekucnblii ra3. [lasnenue rasa pasao 1 Mlla,
temriepatypa 300 K. Onpenenuts maccy rasza B 6amuione. OrBer: 212 1.

33. B OGamnone BMecTUMOCTBIO 25 1 Haxomutcs Bogopon mpu temreparype 290 K. IMocne

TOr0 KaK 4YacThb BOJOpOJAa HM3pacxoj0BajlH, JaBieHHe B OaioHe mnoHusuiaoch Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxoJoBaHHOIo Bogopoaa. Orser: 8,3 r.

34. B Gannone comepxutcs raz mpu temreparype 100 °C. o kakoit Temmnepatypsl (B °C)
HY)KHO HarpeTh Ta3, 4ToObI €ro JIaBJIeHHe YBEIUYIIOCh B ABa pa3a? OrTBet: 473 °C.

35. Kakoe konmdecTBo TemIoThl MOoTpedyeTcs, 4ToObl HarpeTh 1 monb azora Ha 300 K mpu
noctostHHOM 00beme? OTBeT: 6,23 K/[:k.

36. Ha ckonbko wu3MeHWIach BHYTPEHHsISI JHEPrHs BOASHOTO Iapa, €CIU MpHU €ero
1300apuYeCcKOM CKATUM BHELIHUE CUJIbI coBepuImn padoTy paBHyro 10 k/[x? OtBer: 30 k/l:k.
37. [Tpu xaKoM IaBIEHUU MPOUCXOAUIO U300apHOE paCHIMpPEHUE a30Ta, €CIIM Ha YBEIMUCHUE
ero oobema Ha 12 11 6b110 3aTpadueHo kKoyndecTBo TerioTsl paBHoe 21 k/Ix? OTBet: 500 kIla.
38. Kakoe konmu4ecTBO TEIUIOTHI ObLIO 3aTpaueHO Ha HarpeB Telius MPHU MOCTOSHHOM 00beMe
V=20 1, ecnmu ero gasinenue Bo3pocio Ha 400 kI1a? OrBer: 12 k/:k.

39. Kakoe xonmu4ecTBO TeIioThl MOTpedyeTcs, 4ToObl HarpeTh § Mok Bojgopoaa Ha 100 K
pu ocTossHHOM JaBieHun? Orset: 23,3 kK.

40. [Tpu m3oxopHOM HarpeBe 1 Moms renmusi Temieparypa yBenuuuBaeTcs B 3 pasa. Haiitu
npuparienne surpormn. OrBet: 13,7 JIx/K.

4.2. lIpome:xkyTouHas aTTecTauus B popme 3x3aMeHa (2 cemectp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETEeHIIUH Copaeprxanue KoMIeTeH UM
OIIK-1 CriocobeH NpUMEeHATh €CTECTBEHHOHAYYHbIE U OOIENH)KEHEpHbIEe 3HAHUS,

MCTOABI MATEMATUYCCKOI'O aHaJIn3a U MOJACIIMPOBAHUS B PIH)KGHCpHOﬁ
ACATCIIBHOCTH, CBSI3aHHOM C pa3pa60TK017I, IMPOCKTUPOBAHUCEM,
KOHCTPYUPOBAHUCM, TEXHOJOTHUAMHU IIPOU3BOACTBA U SKCILITyaTallun
OHMOTECXHUYECKUX CUCTEM

OIIK-1.2. IIpumensieT 3HaHUS €CTECTBEHHBIX HAyK B MHKEHEPHOM MPAKTHKE MPOESKTUPOBAHUS
OMOTEXHUUYECKUX CUCTEM U MEIUIIMHCKUX HU3JIeNui

Tunossblie TeopeTHYeCKHE BONPOCHI K IK3aMeHY 10 IUCHUILIHHE

1. DOnexrpuueckuil 3apsa U €ro cBoMcTBa. 3aKOH COXpaHeHHs 3apsana. BzaumonelicTaue
3apsiaoB. 3akoH KyoHa.

2. DIeKTpPOCTaTUYECKOE TII0Je, BEKTOp HANpPsDKEHHOCTH. [IpuHIMI Ccymnepno3uuuu
IIEKTPUYECKHUX MOJIEN U €r0 MPUMEHEHHE [T pacyeTa oI, CO30aHHOTO CUCTEMOU 3apsi/iOB.

3. TloreHumanbHOCTh 3JeKTpUUeckoro mnois. Pabora mo mnepemenieHHIo 3apsijia B
AJIeKTprYecKoM nosie. [loTreHnmanbHas 3Heprust B3auMOJAEHCTBHS dJIEKTPUUYECKHUX 3apsJI0B.

4. CBs3p MeXIy MOTEHIMAIOM M HaNpsHKEHHOCThIO. BpIUMCIeHHE MOTeHLuana 1o
HaNPsHKEHHOCTH HIEKTPUIECKOTO OIS,

5. lloTrox BekTOpa HANpsSHKEHHOCTH JiekTpudeckoro mnoias. Teopema ['aycca s
IEKTPUYECKOrO TOJIS B BAKYYME.



6. IIpumenenume Tteopembl [aycca mnmsa pacdeTa SJIEKTPUUECKUX TIIOJEH, CO3IaHHBIX
TOYCUHBIM 3apsOM, PABHOMEPHO 3apsDKEHHBIMH IJIOCKOCTBIO, C(Epoi, HHUTHIO, IHIUHAPOM,
[IAPOM.

7. TeopeMa 0 HUPKYJSLUN BEKTOPA HAMIPSKEHHOCTH IEKTpUUYecKoro nojsi. [loreniuman
MOJIsl TOYEYHOT'O 3apsija.

8. DnexTpuyeckMii MOMEHT Aumois. ToueuHbl JTUNONb. DJIEKTPUYECKOE IOoJIe
TOYEYHOTO JUIONS U €r0 pacyeT Ha OCHOBE MPHUHIIMIIA CYNEPIO3UINU. DNEKTPUUYECKOe Moje Ha
OCH JIUTOJISl U B HAIIPaBJICHUH, EPIICHIUKYIIIPHOM K OCH JUIIOJIS.

9. DnexkTpuyecKUW IUIMOIL B OAHOPOAHOM U HEOJHOPOJHOM 3JIEKTPUYECKOM IIOJIE.
[ToTeHmanbHast SHEPTUS TUTIOJIA.

10. CBoOonHble U cBsi3aHHBIE 3apsiabl. BekTop  anekTpuyeckoro cmemieHus. Teopema
["aycca 1ist 3EKTPUUECKOTO M0JIs B JUDJIEKTPUKE.

11. JludpnekTpuku,  MOONSIpuU3alus  AUSJICKTPUKOB.  BekTop  MONsSpU30BaHHOCTH.
DNEeKTpUYECKOe TOJe BHYTPH JUIICKTPUKOB. JludnmekTpuueckas BOCIPUUMYUBOCTD U
MPOHUIIAEMOCTb.

12. VYcnoBus st BEKTOpAa HANPSHKCHHOCTH  AJIGKTPUYCCKOTO IOJII M BEKTOpa
ANIEKTPUYECKOTO CMEIIEHUS Ha TPAHUIIE BYX JUAIECKTPUKOB.

13. CerHeTo3eKTPHUKH, HX CBOWCTBA. JIMAIEKTpUIECKUI THCTEPE3UC.

14. Pacnpenenenue 3apsga B MPOBOJHUKE.  DIEKTPOCTaTHYECKas  MHIYKIHUA.
DNeKTpruYecKasi EeMKOCTh YEAMHEHHOTO MPOBOJIHUKA, 2-X MPOBOTHUKOB.

15. Konnencatopsl, BUIbl KOHAEHCATOPOB. OHEPrusl 3apspKEHHOTO IMPOBOJHUKA,
KOHJIEHCATOpa. DHEPTrusl MIEKTPUIEeCcKoro nojist. O0beMHas IIIOTHOCTh YHEPTHUH.

16. DnexrponBuxkymias cuia. 3akoH OMa U CONPOTHBIICHHUE MPOBOAHUKOB. 3akoH Oma B
uHTErpaigbHoi u auddepennnansaoi Gpopmax. 3akon Oma At HEOMHOPOAHOTO yUacTKa LTI .

17. Knaccuyeckue ONbITHI IO OOHAPYKEHHUIO U OOBSICHEHUIO MEXaHH3Ma BO3HUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIOBHS BO3HUKHOBEHHS JIIEKTPUYECKOTO TOKA. XapaKTepUCTHKU
AIIEKTPUYECKOTO TOKA: CHJIA TOKA U TJIOTHOCTh TOKAa. YPaBHEHHE HEMPEPHIBHOCTH.

18. PasBerBieHHbIC dekTprueckue 1enu. [IpaBuna Kupxroda.

19. MomHocTts Toka. 3akoH [[xoyns-JleHna B uHTerpanbHO u nuddepeHmanbHoN
dbopmax.

20. BekTop MarHUTHOI MHIYKIIMU. MarHUTHOE TIOJIE pABHOMEPHO JIBHKYIIETOCS 3apsija.
3akon buo-Casapa-Jlamnaca.

21. Tlpumenenue 3akoHa buo-CaBapa-Jlamiaca nns pacuera MarHUTHOTO TOJISL TIPSIMOTO
MIPOBOJIHUKA C TOKOM, KPYTOBOT'O IMMPOBOTHUKA C TOKOM.

22. ]leiicTBHe MarHUTHOTO Ha ABWXKYyIIHiics 3apan. Cuna Jlopenna. Dddext Xoma.

23. B3aumopeicTBHE TPOBOJHUKOB C TOKOM. 3aKOH AMITepa.

24. TeopeMma 0 HUPKYISIIIMYA BEKTOPA UHAYKIIMA MAaTHUTHOTO TOJIA. 3aKOH MOJHOTO TOKA.

25. TlpumeHeHWe 3aKkOHA IOJHOTO TOKa JUIs pacdéTa MarHUTHOTO TOJIS COJICHOMJA,
TOPOUJATBHOM KaTyIIKH.

26. Tlorox BekTOpa MarHUTHOW WMHAyKIWH. Teopema ['aycca mis BekTopa WHAYKIUH
MarHuTHOro 1noJjisi. KoHTyp ¢ TOKOM B OTHOPOAHOM M HEOJHOPOAHOM MarHUTHOM IOJI€.

27. Paborta 1o nepeMeIieHHIo TIPOBOTHIKA M KOHTYPa ¢ TOKOM B MAarHUTHOM ITOJIC.

28. SlBnenue 3JIEKTPOMArHUTHOMN WHIYKIHUU. OnbIThI ®dapanes. 3akoH
NIEKTPOMarHuTHOM MHAyKIuH. [IpaBuno Jlenna. DnexkrponBrxkymas cuna MHAyKOud. [lonHsii
MardHuTHeIi NoTok. Toku @yxko.

29. SBnenuwe camomHaykiuu. MuaykruBHOCTh. DJIC camomHayKIuu. MHAYKTHBHOCTH
COJIEHOW 1.

30. Bzammuas WHAIYKNUSA. B3anMHas WHAYKTHBHOCTh. OJHEPrUsi KOHTYpa C TOKOM.
[ImoTHOCTB 2HEpPrUN.

31. U3meHenne cCuiabl TOKAa TIPU  pa3MbIKAaHWW/3aMBIKAHUW 1T, CONEpIKaIleH
WHYKTUBHOCTb.

32. HamarnnyenHocts. Toku HamMarHuuuBaHUS. BekTop HAMpsHKEHHOCTH MarHUTHOTO



noJisi. Teopema o UPKYJIALKUY BEKTOpa HAMPSHYKEHHOCTH MarHUTHOTO TMOJIS.

33. JluBepreHuuss W POTOpP BEKTOpa MHIYKIIMM MAarHUTHOTO Tonsd. Buxpesoe
JIEKTPUUYECKOE T0JIe, TOK CMELIECHHS. DJIEKTPOMAarHuTHOE MoJIe.

34. VYcnowust Uit BEKTOPOB MHAYKIUK M HAPSDKEHHOCTH MAarHUTHOTO TOJISL HA TPAHUIIE
JIBYX MarHETHKOB.

35. Jlua-, mapa-, heppo MarHeTUKU: OCHOBHBIE XapAKTEPUCTHKHU.

36. YpaBHeHue MakcBemaa JUIsi AJIEKTPOMAarHUTHOTO TMOJIE B MHTETPaibHOM U
muddepeHnrambHOR Gopmax.

37. MudbdepeHnnaibHOE ypaBHEHHE SJEKTPOMArHUTHBIX KOJICOAHHM, €ro pericHue.
Bunb! konebanuii ¥ X XapaKTePUCTHKHU.

38. VYpaBHeHHe BBIHYKJIEHHBIX KojieOaHuil. Pe3oHanc TokoB u HanpspkeHuid. [lonarue o
MIEPEMEHHOM TOKE.

Tunosble 321244 N0 AUCHUIIJIHHE
1. Haiitu paccrosiHre MeXAy ABYMsI TOUEUHBIMU IEKTPUUYECKUMU 3apsilaMu, €CIIM U3BECTHO,
YTO MPU YMEHBIIEHUU 3TOrO paccTosiHusg Ha 50 cM cuiia B3aUMOAEHUCTBUS YBEIMUYUBAETCS B 2
paza. OTBet: 1,7 m.
2. Ha merammueckoii chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 mKn. Onpenenuth
HaNpsOKEHHOCTh £ 3JeKTPOCTaTHUECKOro IMoJisi Ha paccTossHUM I = 10 cM OT meHTpa cgepsl.
Ortger: 0.
3. Ha wmeramnunueckoit chepe paguycom 15 cm Haxoautces 3apsan Q = 2 vKn. Onpenenutsb
HANPSDKEHHOCTH £ 3JIEKTPOCTATUYECKOro moJis Ha nmoBepxHocTH ceprl. OTBer: 800 B/Mm.
4. Ha wmerammnueckoit chepe paguycom 15 cm Haxonutcs 3apan Q = 2 uKn. Onpenenuts
HaNpsOKEHHOCTh £ 3JeKTPOCTaTHUECKOro IMOoJisi Ha paccTOsiHUU I = 20 ¢M OT LeHTpa cgepsbl.
OtBet: 450 B/m.
5. Meramuyeckuii map paguycom 5 cMm Hecet 3apsaa Q = 10 uKn. Onpenenuts noteHuuan @
AIIEKTPOCTATUYECKOTO OISl Ha noBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIEHTpHUUYECKUE METaIINUecKue 3apskeHHble chepsl paguycamu R1 =6 cm u Rz = 10
CM HecyT cooTBeTcTBeHHO 3apsaanl Q1 = 1 HKi u Q2 = -0,5 uKi1. Halitn HanpsbkeHHOCTH E TOJIs
B TOUYKE, OTCTOSIIIEH OT IeHTpa cep Ha paccrosHuUEe 1 = 5 cM. OTBert: 0.
7. DleKTpuyeckoe II0JIe CO3JaHO JABYMsI OECKOHEYHBIMU NapauieIbHbIMU IJIaCTHHAMH,
HECYIIMMH PAaBHOMEPHO paclpeeNeHHblii 1o mnomaan 3apsn [ =1 aKin/m2. Onpenennts
HanpsbkeHHOCTh E monst mexay mactuaamu. OtBet: 0.
8. DnexTpuyeckoe IoJie CO3[MaHO JBYMS OECKOHEYHBIMH IapauIeIbHBIMH IUIACTUHAMH,
HECYIIMMH PAaBHOMEPHO paclpeeNeHHblii 1o muomaan 3apsan [ =1 aKin/m2. Onpenennts
HanpspkeHHocTh E nons BHe minactud. OTBer: 113 B/M.
9. TloTeHIman HIEKTPUUECKOTO TIONS, CO3IABAEMOTO CHCTEMOI 3apsaioB, UMeeT Bu ¢ = a(X?-
y?), rae a=1B/M? HaiiTu MOIyTh HANMPSKEHHOCTH »>JIEKTPHYECKOTO MOAA B TOUKE C
koopauHaTamu X = 1 m, y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKpyTIIUTh C TOYHOCTBIO 10
nByx uugp nocne 3ansroil. [OTBer: 2,24 B/m.
10. /Ia Toueunsix 3apsna +7,5 HKn u —14,7 uKn pacnonosxkensl Ha paccTosHuM 5 cMm. Haiitu
HaANPsDKEHHOCTD JIEKTPUYECKOIO TOJISA B TOUKE, HAXOMASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
1 4 cM oT BrOoporo 3apsaa. Oreer: 112 kB/m.
11. Onpenenuth HaAMPsSHKEHHOCTh HJIEKTPUYECKOrO TIOJIS B TOYKE, DPACHOJIOXKEHHOH BJIIONb
npsiMol, coequnstoniei 3apsaael +10 HKi u +8 vKn n Haxopsmelica Ha pacctogHuu 12 cM OT
nepBoro u 8 cM oT BTOpOro 3apsina. Paccrosnue mexay 3apsaaamu 20 cm. Orser: 5000 B/m.
12. B BepmmHax KBajapaTa CO CTOPOHOH 5 CM HaXOASTCS OJMHAKOBBIC MOJOKUTEIHHBIC 3aPSJIbI
2 uKn. OnpenenuTs HaPSHKEHHOCTD AIEKTPHUECKOTo MOJIs B IeHTpe KBaapaTa. Oreer: 0.



13. Paccrosaue | mexnay 3apsimamu Q=+2 uKu qumons pasHo 10 cm. Haiitu noteHnman ¢ most
CO3JIaHHOT'O JMIIONIEM B TOUKE, YJaJlleHHOH Ha =10 cM Kak OT epBOTO, TaK U OT BTOPOTO 3apsija.
Ortgert: 0.

14. lunons ¢ 3IEKTpUYECKMM MOMEHTOM p =75 nKin'mM cBOOOJHO ycTaHaBIMBaeTcs B
OJTHOPOJHOM DJIGKTPUYECKOM TTojie HampsbkeHHocThio E = 80 kB/M. Bperamcnuts paboty A,
HEOOXOIUMYIO JIJISl TOTO, YTOOBI MOBEPHYTH AMIONb HA yroil o = 90°. OTBeT: 6 MKJLXK.

15. Onpenenuth, OpU KaKOM HANPSHKEHHOCTH FE  CpeaHEro MaKpOCKOIMYECKOro Iojis B
JMBIEKTpHKE (6=3) MOIAPU30BAHHOCTD P JNOCTHTHET 3HaueHus, paBHoro 200 MxKi/m?. OTBert:
11,3 MB/m.

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

17. Haiitu pamuyc Ri1i BHyTpeHHel OOKmIanku CEpUYecKoro KOHJEHCATOpa €MKOCTBIO
C = 3,3 n¢, ecnu paauyc BHenHed R = 3 ¢m, audnekTpuk — napadud (¢ = 2)? Oret: 1 cMm.

18. OmpenenuTh 3IEKTPOEMKOCTh UWIMHIPUYECKOTO BO3AYIIHOTO KOHJAEHCATopa AJIUHON
| =10 cm, ¢ pamuycamu o6kimanok R1 =1 cm u R2 = 2 cm. OtBet: 8 nd.

19. Tpu onMHAKOBBIX KOHJEHCATOpPa COEIMHEHBI MOCIenoBaTeNbHO. EMKOCTh Takoil Oarapen
C =100 n¢. OmpenenuTb €MKOCTh OaTaper KOHJEHCATOPOB, MOCIE TOrO, KaKk OAMH W3 HUX
3anonaHwin napadunom (e = 2). OrBer: 120 nd.

20. ITnockuit Bo3mymHBIA KOHAEHcaTop AnnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimanoB U =300 B. Tlocne oTkioYeHHss OT HMCTOYHMKA TOKA PACCTOSIHHE MEXITY
oOKJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpeaenuts padoTy A BHEIIHUX CHII MO
paszaBmxeHuto ooknanok. Oreer: 0,2 m/I:k.

21. Cwia TOKa B MPOBOJHUKE M3MCHSICTCS CO BPEMEHEM TI0 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitu 3apsn Q, mporekaromuii yepe3 IONEpeyHOe CeuyeHUuEe MPOBOAHMKA 3a Bpems 7=1c.
OtBet: 0,25 Ka1.

22. AxkymynsTop ¢ BHyTpeHHHM conpotuBieHreM 0,080M mpu Toke 4A oTAaeT BO BHEUTHIOIO
nenb 8BT. Kakyio MOIIHOCTE OTAACT OH BO BHEUTHIOO 1enb Tipu Toke 6A? OTBet: 11 BT.

23. K ucrounuky Toka ¢ 3JIC @=1,5 B npucoeauuunm karyumky ¢ conporusieaneM R=0,1 Om.
AmnepMmeTp mokasai cuily Toka, paBHyro 11=0,5 A. Korzma k MCTOYHHMKY TOKa MPUCOEAMHUIN
MOCJIEI0BATENBHO €1lle OJMH UCTOYHUK TOKa ¢ Takoil sxe DJIC, To cuia Toka | B TOM e KaTyIke
okazanach paBHoM 0,4 A. OnpenenuTs BHYTPEHHEE CONPOTHBIICHHE IEPBOIO MCTOYHUKA TOKA.
Otger: 2,9 Om.

24. Tlpu cune Toka 11=3 A BO BHeIIHEH 1leny akKyMYJISTOpa BblaeseTcss MolHocTh P1=18 Br,
npu cunie Toka I2=1A - coorBercTBeHHO P>=10BT. OnpenenuTs BHyTpEeHHEE COMPOTUBICHUE I
Oarapeun. OTBet: 20 OmMm.

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

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

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

28. Kakoii TOk TedeT 1o npssMoMy OECKOHEYHO JUTMHHOMY MTPOBOJIHUKY, €CIIM Ha paccTostHud 10
CM OT Hero marHuTHas uHAyKuus pasHa 20 MxTn? Orser: 10A.

29. Kakoli Tok uzier o TOoHKOMy KoJiblly paguyca 10 cm, eciau MHIyKIUs MarHUTHOTO T10JIS B
neHTpe Konbla paBHa 100 MxTn? OTser: 16 A.
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30. /IBa mIWMHHBIX MapauieIbHBIX IPOBOJA HAXOMATCS HAa PACCTOSAHUU I'=5CM OIUH OT
npyroro. ITo mpoBoiamM TEKyT B MPOTUBOIIOIOXKHBIX HANPABICHUAX oguHakoBbie Toku | =10 A
Kaxablid. HaliTu HanpsokeHHOCTs H MarHMTHOTO mosist B TOYKE, HAaXOJALIEHCs HAa pacCTOSHUU
r1 =2 cm ot ogHOrO U 2 = 3 ¢M OT Apyroro nposoaa. Oreer: 132 A/m.

31. Onpenenuth WHIYKIUO MarHUTHOTO IOJISI HA OCH JUIMHHOI'O COJIEHOMJIA, COAEPIKAILEro
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. OtBet: 0,025 Ta.

32. CKOJBKO BUTKOB Ha CAVMHULY IJIMHBI COACPIKUT I[JII/IHHLIf/’I COJICHOUA HpHU CHUIIC TOKa
| =0,5 A, eciu HaIPSHKEHHOCTH MOJIs Ha ocu costenonaa H = 300 A/m. Oteer: 600 M.

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TOJS Ha OCH JUIMHHOTO COJIEHOUJA,
conepxamiero N = 10 Butkos/cM mipu cuite Toka | = 1 A. OrBet: 1000 A/m.

34. BpraucauTe TUPKYIJSIIUI0 BEKTOpPA HAIPSHKEHHOCTH BJOJb KOHTYPA, OXBATBhIBAIOLIEIO

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

35. IIpsimoit mpoBoJ, O KOTOpoMy TeueT TOK 1=1 KA, pacroyiokeH B 0JHOPOJHOM MarHUTHOM
1oJie MEePHeHIUKYIAPHO JUHUAM MHAyKIuu. C kakoi cuinoit F gelicTByeT mojie Ha OTpPe3OK
npoBoa jiuHol 1=1 M ecnu MmarauTHas uHaykuus B pasaa 1 Tn? Orser: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TeueT Tok 1=100 A, pacroiokeH B OIHOPOAHOM
MarHuTHOM noJje nof yriaoM 60° k aMHusAM MarHuTHoM uHaykiuu. C xakoil cuioi F neiictByer
T0JIe Ha OTPe30K poBoa AnuHou 1=10 Cm ecnu MmarauTHas uHAyKuus B pasHa 0,1 Tin? OTBer:
0,87 H.

37. Pamka raipBaHOMETpa UIMHON a=4 cM u mmmpuHoi b = 1,5¢cm, comepskartas N=200 BuTKOB
TOHKOHM MPOBOJIOKU, HAXOAUTCA B MarHUTHOM mojie ¢ uaaykuueit B=0,1 Tn. [Inockocts paMku
napajuleibHa JUHUAM MHAYKIUU. HallTh MexaHn4yeckuii MOMEHT M, NEUCTBYIOIMI HA PaMKYy,
Korja 1o BUTKY TeueT Tok 1=1 MA. OTBeT: 12 MmxH/Mm.

38. HampsokenHocTp H wMarHuTHOTO mTONS B IIGHTpEe KpyroBod BuTka paBHa 200 A/Mm.
MarHuTHBI MOMEHT p,, BUTKa paBeH 1 A m? Berancnuts paguyc R Butka. OTBet: 9,27 cm.

39. Brerumcauts paguyc R 1yri OKpyKHOCTH, KOTOPYIO ONKCBHIBAET MPOTOH B MAarHUTHOM TIOJIE €
unaykuei B = 15 mTn, ecim ckopocts v poToHa paBHa 2 Mwm/c. OtBeTt: 1,38 m.

40. JIByKpaTHO HWOHM3HMPOBAaHHBIA aToM Tenus (@-9acTHWIa) JBWXKETCS B  OJHOPOIHOM
MarHUTHOM Tojie HanpspkeHHOCThIo H = 100 kA/M mo okpyxHOCcTH paagnycom R = 10 cm. Haiitu
cKopocTh U a-uactuilsl. OTBet: 0,61 Mm/c.

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

42. 1lenb COCTOMT U3 MOCIENOBATENbHO COEAMHEHHBIX compoTuBieHHs R =1 Owm, karymku
uHAYKTUBHOCTH L = 1 T'H, ncTounmnka Toka u kimova. Kirtou 3amknyT. Uepes kakoe BpeMs mocie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymeHbmures B 2 pasa? Orser: 0,693 c.

43. llenb COCTOMT M3 TOCJIEIOBATEIbHO COCIUHEHHBIX  CONPOTUBIICHUS, KATYLIKU
WHIYKTUBHOCTH, HICTOYHUKA TOKa U Kirova. Kirou 3amMkHyT. Uepes t = 0,5 ¢ nocne pa3mblkaHus
KII0Ya CHja TOKa B IEMM yMeHbImmiach 3 pasa. Ompenenuts compoTuBieHHe R, ecim
uHIyKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BpIYUCINTH SHEPrHUI0 MArHUTHOTO TMOJs cojeHowmaa, conepxkamero N = 1000 BuTkoB

npoBojAa, npu cuie Toka | =1 A, ecnm MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHue
@ =0,1 mB6. OTBet: 0,05 k.
45. HaliTuh MHAYKTUBHOCTH MPOBOJAIIETO KOHTYpa, €CIM MAarHUTHBIM IIOTOK dYepe3 HEro

yBenuuuBaercs Ha 0,02 BO B pe3ynbrate m3smMeHeHus Toka B KOHType ¢ 4 A 1o 8 A. OTBeT:
5 mI'H.



4.3. IIpome:kyTouHasi aTTecTanusi B popme 3x3aMena (3 cemectp)

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

METO/bl MATEMATUUECKOTO aHAJIM3a U MOJICIMPOBAHMS B MHKEHEPHOU
JeSITeNIbHOCTH, CBA3aHHOMN C pa3pabOTKOM, MPOEKTUPOBAHUEM,
KOHCTPYUPOBAaHUEM, TEXHOJOTUSMHU IPOU3BOACTBA U IKCILTyaTallul
OMOTEXHUYECKUX CUCTEM

OIIK-1.2. ITpumeHsieT 3HaHKS €CTECTBEHHBIX HayK B MH)KCHEPHOM MTPAKTHUKE MPOESKTUPOBAHUS
OMOTEXHUYECKUX CUCTEM U MEIWIIMHCKUX U3IEUN

Tunosble TeopeTHYeCKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. Pacnpocrpanenue BoiH B ympyroil cpene. IlponosibpHble M HONEPEYHbIE BOJHBI.
VYpaBHeHHE TUTOCKOW W cdepudeckoll rapMoHUYecKkux BoiH. daszoBas ckopocTh. BomHoBOE
ypaBHeHHe. DHeprus BoiHsbl. [IpuHumn cynepnosunuu BoiH. CTosune BOIHBI.

2. BonHoBoe ypaBHEHHME Ui AIEKTPOMArHUTHOW BOJHBL OCHOBHBIE CBOWCTBA
IEKTPOMAarHUTHBIX ~ BOJH. OHEPrus JJIEKTPOMArHUTHBIX BoiaH. Bekrtop IloliHTHHTA.
VHTEHCHBHOCTH BOJIH.

3. Bpemennas u mnpocTpaHCTBEHHass KOTe€peHTHOCTH. CTeneHb KOTepEeHTHOCTH.
Wntepdepennus neyx BonH. UnTepdepennus ceera. [llupuna unrepdepeHIIMOHHOM M0JIOCHI.

4. Cnocobbl HabOmronenuss wHTepdepeHunu cBerta. JIByxiydeBas wuHTepdepeHIus.
Wntepdepeniiyst B TOHKMX IUIeHKaX. Ilolockl paBHOrO HakJIOHAa M PaBHOW TOJILIMHBIL.
HnTepdepomerpsl.

5.  udpakuus csera. [Ipunuun Itoiirenca-®penens.

6. Meton 30 Dpenens. dudpaxnus DpeHens Ha KpyIJIOM OTBEPCTHH. 30HHAs
IUTACTUHKA.

7.  Judpakuus @paynrodepa Ha mienu u MHOTUX miensax. Judpakinuonsas pemerka.

8. udpakuums Ha npocTpaHcTBeHHOW pemetke. Popmyna Bynbda-bparros.
Pazpemraroniast cnocoOHOCTh ONTHYECKUX TPHOOPOB.

9. EctecTBeHHBIH M NOISIPU30BaHHBIA cBeT. 3akoH Maitoca. CTeneHb MOJISApU3ALUU
CBETA.

10. Tonspuzanus npu OTpaXeHUH U mperaomiieHuH. 3akoH bproctepa.

11. PacnpocTpaHeHue cBeTa B MOIOMIAIONIUX cpenax. 3akoH byrepa. Jlucnepcus cBera.
HopmanbHas 1 aHOMasnbHasi IUCHIEPCHS.

12. TemoBoe W3NMyYEHHE W €ro XapaKTEPUCTUKH. 3aKOHBI TEIUIOBOTO H3ITyYCHHUSI.
I'unioresa I1nanka. @OTOHBI.

13. KopmyckysisipHO-BOTHOBOW [TyalqM3M CBeTa M Marepuu. lwumore3a ne bpois.
Hexotopsie cBolicTBa BoiH ae bpons.

14. DxcnepuMeHTadbHOE TOATBEP)K/IECHHWE KBAHTOBBIX CBOICTB CBETa: BHELIHUN
doroaddext: apdext KomnroHa.

15. BonHoBble cBoMcTBa MuKpouacTHll. Judpakuus >IeKTPOHOB. [TpyHIHN
HeonpeneneHHocTH [eitzenOepra.

16. BomHoBast pyHKIUS 1 ee (pu3HUecKuil cMbIcI. HopMUpOBKa, CTaHIapPTHEBIC yCIIOBUSI.
Cyneprio3unus COCTOSIHUM B KBAHTOBO MEXaHHKE.

17. KBanTtoBble ypaBHeHHs IBWXKeHUs (oOmiee ypaBHeHue Illpenunrepa, ypaBHeHue
[IIpenuHrepa aas CTallMOHAPHBIX COCTOSTHUM).

18. Yactuma B OJHOMEPHOW NPSIMOYTOJIBHOW TOTCHIIMAIBHOW sIME C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoXokaeHue YacTHIBl CKBO3b TMOTEHIMAIBHBIA Oapbep. JIMHEHHBIN
TapMOHMYECKHUI OCLHUILIATOP.



19. DnepreTuueckue 30HbI B KpHCTaUlax B MPUOIMKEHUU CHIIbHOM CBsi3U. MeTtasisl,
IIOJIYIIPOBOJXHUKH U TUDJIEKTPUKH 110 30HHON TEOPUHU.

20. CobcTBeHHas U MPUMECHAS POBOIUMOCTD MOIYIIPOBOAHUKOB. DOTONPOBOIUMOCTD
IIOJIYIIPOBOIHUKOB.

21. KoHTakT AByX METaJUIOB IO 30HHOU Teopuu. TepModneKkTpuuecKue SBICHUS U HUX
MIPUMEHEHUE.

22. BrplinpsamieHUe MePpEMEHHOI0 TOKa Ha KOHTAKTe METalI-TIOTYTPOBOIHUK.

23. KoHTaKT 3JEKTPOHHOTO U IBIPOYHOTO MOIYIIPOBOJHUKOB. TPaH3UCTOPHI.

24. Atom Pesepdopna-bopa. DHeprernueckue ypoBHU. ATOM BOAOpOJAa B KBAHTOBOM
MEXAHUKE.

25. KBanToBble uymcna 3iekTpoHa B arome. CouH snekTpoHa. CHUH MUKPOYACTHILI.
®epmuonbl. bo3onbl. IIpunnun Ilaynmu. PacnpeneneHue 3JIEKTPOHOB 10 JHEPreTHYECKUM
ypoBHsM B aromax. [lepuonnueckas cuctema 3J€MEHTOB.

26. TloHaTHe O KBAaHTOBBIX CTAaTUCTHKaX bose-DiiHmTeitna u  ®depmu-/upaka.
BrIpo:KA€HHBIN 2IEKTPOHHBIN I'a3 B METaJIIaX.

27. Pa3mep, coctaB u 3apsn atroMHoro sipa. Jledekr maccrr u saeprus cBs3u sapa. CriuH
A]lpa ¥ €ro MarHUTHBIA MOMEHT. SlnepHble cuibl. Moaenu siapa.

28. 3akoHOMEpHOCTH 0~ U B-pacnanoB. HeHTpuHO. y-u3IydeHne u ero CBOicTBa.

29. SlnepHble  peakuMd. OHepreTHdeckas cxema  sAepHbIX — peakuuil.  [lytm
WCIIOJIB30BaHUS SIAEPHON SHEPTHH.

30. OOuue cBoiicTBa AMeMeHTapHBIX yacTull. Kiaccudukaiys 371eMEeHTapHBIX YacCTHII.
Yactunsl u  anTryactuipel. CHilbHOE, DJIEKTPOMAarHuTHoe, cinaboe W TPaBUTALMOHHOE
B3aUMOJICHCTBHS.

Tunosble 321a4M M0 TUCHUILIMHE
1. Ha mytu cBeTOBOI BOJIHBI, MAYIIEH B BO3AyXEe, MOCTABUIM CTEKJSHHYIO IUIACTUHKY
(mokazarenb TMpeoMIIeHHus cTekiaa paBeH 1,5) tommmHOoM 1 mMMm. Ha CkoIBKO W3MEHHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJTHA MAJaeT Ha IUIACTUHKY HOpMaibHO. OTBeT: 0,5 MM.
2. Haiitn Bce mmuubl BonH Buaumoro cera (ot 0,76 mo 0,38 mMkM), KoTOpwie OyayT
MaKCHMaJbHO YCUJICHBI MPU ONTHUYECKOW Pa3HOCTH X0Ja MHTEePPEpUPYIOMIUX BOJH, paBHON 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosiaue d Mexxay aByms 1iessiMu B onbiTe FOHTa paBHO 1MM, paccrosiaue | ot meneit
1o 2kpana 3 M. OnpeaenuTs IIHHY BOJIHBI A, UCITYCKaeMOH HCTOYHUKOM MOHOXPOMATHYECKOTO
CBeTa, eClii mupuHa b uHTepdhepeHIIMOHHBIX MOJI0C Ha 9KpaHe paBHa 1,5 mm. OTBet: 0,5 MKM.
4. Ha mbuibnyto mienky (N = 1,3), Haxonsmyrocs B BO3AyXe, MaJaeT HOPMAJIbHO MY4YOK
ayueii Genoro cera. [Ipu kakoil HauMeHbInel TomuHe d MICHKH OTPAKSHHBIA CBET C JUTHHOM
BoHBI A = 0,55 MKM oOKaxkeTcs MaKCHMalbHO YCUJICHHBIM B pe3yjbTare HHTEepEepeHInn?
OtBert: 0,1 MKM.
S. Paccrosinue Arz1 MexTy BTOPBIM U TIEPBBIM TEMHBIM KoJIbIIaMu HbIOTOHA B OTpa’kKeHHOM
cBete paBHO 1 MM. OmnpenenuTh paccTossHHE Ari109 MEXIY IECSIThIM U JIEBATHIM KOJIbIIAMM.
Otsert: 0,39 mMm.
6. Ha mens mupunoit ¢=0,05 MM mamaeT HOpMaJIbHO MOHOXpoMartuueckuii ceer (A=0,6
MKM). OnpenenuTs (B rpaaycax) yroi ¢ Mexay IepBoHAaYalbHBIM HANpaBJIeHUEM ITy4Ka CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO TU(paKiMoHHYO0 nojocy. OtBer: 2,75°.
7. CKOJIBKO ITPUXOB HA KAXKIBIH MUJUIUMETP COJEPKHUT MU(PAKIMOHHAS PEIIeTKa, €CIU
npu HaOMIOJEHUHM B MOHOXpomaTruueckoMm cBere (A=0,6MKM) MaKCUMyM MSTOrO TMOpsSAKa
oTkJIoHEH Ha yron =18°? Orser: 100.
8. Judpakuuonnas pemierka coxepkut N =200 mTpuxoB Ha IMM. Ha pemerky manmaer
HOPMaJTbHO MOHOXpOMaTH4eckuit cBeT (A = 0,6MKkM). MakcCuMyM Kakoro HauOOJBIIETro MopsIKa
naet ota pemierka? OrBer: 8.



9. CKOJBKO IITPUXOB Ha KaKIbIH MUJUIUMETP COIACPKUT NU(PAKIMOHHASA pEIIEeTKa, eClln
npyu HaOJIOJCHUH B MOHOXpoMaTtuiyeckoMm cBeTe (A = 0,6 MKM) MakCUMyM TpPEThEero MOpsIKa
OTKJIOHEH Ha yron @ = 21°? OrBet: 200.
10. [Ty4ok ecTecTBEHHOIO CBETa, MAYIIHI B BOJE, OTPaXkaeTCs OT IpaHu anmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yrie mazeHus o (B rpajycax) OTpaKCHHBIA CBET
IOJIHOCTBIO Iosgpu3oBan? OTeer: 61,2°,

11. VYrou bprocrepa ogp Ipy NaJACHUU CBETA U3 BO3/lyXa HA KPUCTAJLI KAMEHHOM COJIM PaBEH
57°. Onpenenutsh CKOPOCTh CBETa B 3TOM Kpuctasuie. OrBer: 194 Mm/c.
12. IIpenenbHbIl yrojg o IIOJIHOIO OTPaXEHUs IIy4yKa CBETa HAa TPAHMIE KUAKOCTH C

BO3ayXxoM paBeH 43°. Onpenenuth yroa bproctepa ogp (B Tpamycax) aias MajcHUs Jyda U3
BO3/yXa Ha MOBEPXHOCTh ATOM KUAKOCTH. OTBeT: =55°45".

13. VYron Mexay TiIaBHBIMU IUIOCKOCTSMHU MOJSIpU3aToOpa U aHaimu3aTopa coctasiser 30°.
Onpenenuth WU3MEHEHHE WHTCHCUBHOCTH MPOILIEIIIET0 4Yepe3 HUX CBETa, €CIU Yroll MEexay
[JIaBHBIMU TIOCKOCTSIMHU TMOJIIPU3aTOpa U aHalu3aTopa u3MeHuics 10 45°. Oreser: 1,5.

14. Crenenp nonspuzanuu P yactTuuHo-nossipu3oBaHHoro ceera pasHa 0,5. B ckonbko pas
OTIIMYAETCS MaKCHMallbHAsi WHTEHCHMBHOCTH CBETa IIPOIMYCKAaeMOro Yepe3 aHaiu3aTop, OT
MuHuUMalibHOM? OTBeT: 3.

15. OnpenenuTs TeMIIEpaTypy, IpU KOTOPOM SHEpreTyeckas CBETUMOCTh R» abCONMOTHO YepHOro
Tena pasHa 10 kBT/M. OtBer: 648 K.

16. [loTok 5HeprumM, W3IMy4aeMblii U3 CMOTPOBOIO OKOIIKA ILUIABWIBHOM Imeud, paBeH 34 Br.
OnpenenuTs TeMIieparypy Meuu, €Ciu IUIOab OKOIIIKA COCTABIAET 6 cm? Otser: 1000 K.

17. Bo ckonbko pa3 HaZo yBEIMUYHUTh TEPMOJIMHAMUYECKYIO TeMIieparypy aOCOIIOTHO YEPHOTO Telna,
YTOOBI €ro SHEPreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OtTBer: 2.

18. Ha kakyro manmHy BOJIHBI MPUXOIUTCS MAKCUMyM CIEKTPATbHOM IUIOTHOCTH 3HEPreTUYECKON
CBETHMOCTH a6CONIOTHO YepHOTO Tena rpu Temieparype 0°C. Orser: 10,6 MKM.

19. Onpenenuth UIMHY BOJHBI CBeTa, oOmywaromero ¢GoTokaTon ¢ paboTol BBIXOJA

A =2,15B, ecnmu MakcuManbHAs KHHETHYECKash dHEPTUst (POTOIIEKTPOHOB Tmax = 1 3B. OTBeT:
400 nm.

20.  Ha moBepxHocTh (hoTOKaTOAa magaer MoHoxpoMaTmueckuii cBer (A = 310 um). UToOHBI
MPEKPATUTh OMUCCHIO JJIEKTPOHOB, HYXKHO TMPWIOKUTH  3aJEPKUBAIONIYI0  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboTy BbIxoaa B 3B. OTBeTt: 2,3 3B.

21. Yacruma HaXoauTCAd B NOTEHUHUAIBHOM sAlUKe. HallTh OTHOILIEHWE Pa3sHOCTH COCEIHMX
DHEPreTHUECKUX YpoBHEH AEn+1n K sHeprun En yacTuilsl B cirydae N = 5. Oreet: 0,44.

22. Yacruma HaXoauTCAd B NOTEHUHUAIBHOM sAlIUKe. HallTh OTHOILIEHWE Pa3sHOCTH COCEIHMX
SHEPreTHUSCKUX YPOBHEH AEn+1n K dHepruw En 9acTHIlBI B cirydae n — co. OTBeT: 0.

23. Onpenenutb XOJUIOBCKYIO Pa3HOCTh TMOTEHIMAJIOB MEXAY TpaHsSIMU KPEMHHUEBOIO
obpasma mmpuHO# | =2 cM, MOMEIEHHOr0 B OJHOPOJHOE MArHHUTHOE IMOJE C HHIYKIMEH
B = 0,3 Tn, mpu mpomycKaHWH TOKa MIOTHOCTEIO j = 2 A/M?. [ToctosrHas Xomma Ry = 0,1 M¥/Ko.
OTtBert: 1,2 MB.

24.  OmnpenenuTh TOCTOSHHYIO XOIIa METalNIMYecKOro 00pasia, eciM KOHIEHTPAIUS
HOCHTEJIeH 3apsima N = 4,1 102 M3, OrBer: 0,015 M3/Ko1.
25.  Kakas 4acTe (B %) HAuambHOTO KONHMYECTBA aTOMOB PaJMOAKTHBHOTO aKTHHUS 2°Ac

ocra”ercs uepes 5 cyt? Ilepuoa nomypacnana 10 cyrok. OrBer: 71 %.
26.  TlocrosHHas pacmaga A pyommms ©Rb pama 7,7-10% ¢l. Onpenmenurts ero mepmon
nonypacmnazaa Ti2 B MuHyTax. OTBer: 15 MuH.

27. 3a oIMH TOJ HAYaJbHOE KOJIMYECTBO PAJMOAKTUBHOTO H30TONA YMEHBUIWJIOCH B TPH
pa3a. Bo ckoibko pa3 oHO yMeHbIINTCS 3a ABa roga? Orser: 9.
28. 3a Bpems t = 8 cyrt pacmanocs k = 0,75 HavanpbHOr0 KOJWYECTBA SJIEP PAAHMOAKTHBHOTO

u3zorona. Onpenenuts nepuo nouypacnaaa Tiz. OTBer: 4 qHs.



6] ; 9 4
29. SlmepHast peakiusi MMEET BHJ Li+?—> "Be+ "He OmnpenenuTh MaccoBOE YHCIIO
HejocTaronero anementa. Oreer: 7.

12 2 11
30.  Snepmas peakums mmeer Buy G+ H—>?+7B_ Onpegenure maccoBoe umcio
HenocTarolero dieMedra. Orser: 3.

Onepatop 340 000 "KomnaHus "TeHzop" ——

JIOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMMCHIO

COrNACOBAHO ®rboy BO "PrPTyY", PrPTY, [lybkos Muxann BukToposuy, 19.08.24 08:30 (MSK) Mpocras noanuce
3aBeaytowumin kadeapoit On3®




