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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUANTBl — 3TO COBOKYIMHOCTh Y4YeOHO-METOJUYECKHX MAaTepHaIOB
(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
KOMIIETEHIMIM o0ydaromuxcs 1esiiM U TpeOOBaHUSIM OCHOBHOM 00pa30BaTeNbHOM MpOorpaMMsbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHON aTTECTAIUH.

OcHoBHas 3afaya — 0OECHEYUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMH,
3aKpEIICHHBIX 33 JTUCHUILITUHOM.

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

dopma mpoBeleHUsT HSK3aMEHa — YCTHBIM OTBET IO TEOPETHUYECKUM BOIPOCAM,
c(OPMYJIMPOBAHHBIM C YY4E€TOM COJEPKaHUS y4eOHOW NUCHUIUITMHBI U PEIICHUE MPAKTHICCKUX
3ajad.

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTb KaX/10M KOMIETEHIIMH (MJIM €€ 4acTh) B paMKax OCBOEHHs JaHHOM
JVICIATUTMHBI OIICHUBAETCA B TIPOIIECCe MMPOBEICHHS SK3aMeHa B (popme OanbHON OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPY>KUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE TPOrPAMMOM, 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
npuobperaeMoii mpodeccru, MPOSIBUBIIAM TBOPUYECKHE CIIOCOOHOCTH B MOHWMAaHWH, U3JI0KCHUN
Y MCII0JIb30BaHUH y4EOHO-IIPOrPaMMHOI0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrpaMMHOI0 MaTepuaa, YCIEIHO BBITOIHAIOMUN IPEyCMOTPEHHBIE B IPOrpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JIUTEPATYPY, PEKOMEHJIOBaHHYIO B mporpamme. Kak mpaBumio, oneHka
«XOpPOILIO» BBICTABIAETCA CTYAECHTAM, ITOKA3aBIIUM CHUCTEMAaTHYECKUN XapakTep 3HaHUHU 110
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,
IPEAYCMOTPEHHBIX IMPOrpaMMOW, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBmino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JOIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE W IIPU BBINOJHEHHHM JK3aMEHAlMOHHBIX
3a/laHuii, HO 00JIaZaloIIMM HEOOXOJAUMBIMHU 3HAHUSMU Ul UX YCTPaHEHMs O] PYKOBOACTBOM
[IPENoiaBaTels;

«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
BBITOJIHWJI W/WIIM HE 3alUTUII J1abopaTopHble paboThl, MPEeAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U HE BIAJeeT MPHOOpEeTaeMbIMH B IpOLECCe MPAKTUYECKUX 3aHATHI HaBbIKaMU
pemeHus (PU3NYECKHUX 33/1a4 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 DK3aMeH
1.2 | Kunemaruka nocTymnaTeabHOro OIIK-1 OK3aMeH
U BpalllaTeJIbHOTO ABMXKEHHUS
1.3 | Jlunamuka mocTynaTeabHOro u OIIK-1 OK3aMeH
BpAIllaTeIbHOTO ABUKCHHUS
1.4 | 3akoHBI COXpaHECHHS OIIK-1 DK3aMeH
1.5 | OcHOBBI crienuanbHON TEOPUU OIIK-1 OK3aMeH
OTHOCHUTEIIbHOCTH
1.6 | Mexanudeckue KojeOaHus OIIK-1 DK3aMeH
2 OcHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOJAUHAMUKH
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 >NEKTPUUECKUIA OIIK-1 DK3aMeH
TOK
4 DIEeKTPOMarHeTu3mM
4.1 | MarHuTHOE 1I0JI€ B BAKyyMe OIIK-1 OKk3ameH
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 pu3MKa
7.1 | ®usuka atoma OIlK-1 DK3aMeH
7.2 | DneMeHTH! GU3NKH TBEPIIOTO OIIK-1 DK3aMeH
Tena
7.3 | SnepHas dpusmka OIIK-1 DK3aMeH
4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHWSI U UHBIE MATEPHUAJIBI
4.1. lIpome:kyTounas arrecrauus B gopme s3x3amena (1 cemectp)
Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETEeHIIUH Conep:kaHue KOMIeTeHIM




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. Marepuansnas touka. Cucrema orcuera. Ilyth. Ilepememenune. CkopocTs u
YCKOpPEHHME MaTepualbHON TOUKH, UX MPOEKLUU Ha KOOPAUHATHBIE OCH.

2. Bpamenune marepuanbHONW TOYKHM BOKPYI HEIOABHKHOM OCH. YIIOBas CKOPOCTb U
yoioBoe  yckopeHue. CBs3pb MEXIy YDIOBBIMM M JMHEMHBIMHM  KHHEMAaTU4EeCKUMU
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 U JAucCUNaTHBHbIE cuibl. IloreHnuanbHass sHeprus. Bunel
NOTeHIMaNbHOU dHepruu. [lonHas MmexaHuueckast SJHeprusl.

8. BHyTpeHHHME M BHEIIHHE CWJIbl. 3aMKHYTas CHUCTEMa. 3aKOH COXPAaHEHMs IOJHOM
MexaHn4ecKoi 3Hepruu. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM IIPOCTPAHCTBA 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. Cob6oausbie ocu. ['mpockomn. IIpenieccust rupockorna.

15. Kunetnueckast 5SHeprusi Teja, BpAILIAlOIIErocsi BOKPYr HENOABM)KHOW OCH.
Kunernyeckast s3Heprust pu IIOCKOM JABUKEHUU.

16. Ilpunmun ortHocutensHocTu [amunes. IIpeoOpazosanue [Mammnes. Knaccuueckas
TeopeMa CIIOKEHUsS CKopocTel. THBapuaHTHOCTB 3akOHOB HBIOTOHA B MHEPIIMAIBHBIX CHCTEMAX
oTCUera.

17. Tloctynarel OiHmreliHa. [IpeobpazoBanus Jlopenua. OTHOCUTENBHOCTh MOHSTHS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH W IPOMEXKYTKOB BpeMeHH. IHTepBanm Mexny
COOBITHUSIMH.

18. PenATUBUCTCKHMI 3aKOH TNpPeoOpa3oBaHUs CKOPOCTH. PeISATUBUCTCKUN MMITYJIbC.
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. JTuddepeHnmaibHOe ypaBHEHHE CBOOOTHBIX TapMOHUYECKUX KOJCOAHWH W ero
peLicHue.

21. TpyxuHHBIH, QU3NIECKAN U MATEMATHYECKUN MasSTHUKHA. DHEPTHUS TAPMOHHYECKOTO
OCLWJIIATOpA.

22. CnoxeHre OIMHAKOBO HAIPABICHHBIX M B3aNMHO NIEPIICHINKYIISIPHBIX KOJICOaHMIA.

23. YpaBHEHHe 3aTyxaloluX KonebaHuid M ero pemeHue. [lapamerpsl 3aTyXaromux



KOJICOaHUH.

24. YpaBHeHUE BBIHYKJICHHBIX KoJeOaHH U ero penieHue. SIBneHue pesoHaHca.

25. Craructudeckuit u TEPMOJUHAMUYECKUI METO/IbI UCCJIEI0BAaHUS.
TepmonuHamMuyeckre mapameTrpbl. PaBHOBECHBIE COCTOSIHUSI U MPOLIECCHI, X M300paKeHHE Ha
TEPMOJMHAMUYECKUX IUarpaMmax COCTOSIHUSI.

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 TOJKOBaHUE aOCONIOTHON Temmeparypbl. Yucio cremneHeid cBOOOABI MOJIEKYJIbI.
3aKOH PaBHOMEPHOT'O paCIpeIeIeHUs] JHEPTUH 110 CTEIICHSIM CBOOOIBI MOJICKYII.

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

29. 3akon MakcBeia Ui pacipeeieHusl MOJIEKy UACaIbHOTO ra3a Mo CKOPOCTIM U
SHEprusiM. XapaKkTEPHbIE CKOPOCTH JIBHIKEHUS MOJIEKYJ UJ€AIbHOIO Ta3a.

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

31. Ilpunnun neranbHOTO paBHOBecusi. bapomerpuueckas dopmyna. 3akoH bonbiimMana
JUISL pacpeiesIeHUsl YacTULl BO BHELLIHEM MOTEHI[MAILHOM I10JIE.

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

33. Pabora mpu wu3MeHeHHMH O0beMa, KOIUYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIHs
ujeanbHoro rasa. Ileppoe Hauano TepMOAUMHAMUKH, €T0 IPUMEHEHHUE K M3ompoleccaM. Bropoe
HayaJio TEPMOJMHAMHUKHU.

34. AnwmabarHsrii nporece, ypasuenue [lyaccona.

35. TeruioemKkoCcTh HAEAaTBLHOTO Ta3a NpH H30Mpoleccax. YpaBHeHHe Maifepa.
Knaccuueckast MOJIEKYJIIpHO-KMHETUYECKAsi TEOPHUsl TEIJIOEMKOCTH MJI€aIbHOIO Ta3a M ee
OTPaHUYEHHOCTD.

36. Kpyrosoii mporece (mmkin). TerutoBble aBUTATETN W XOJOMWIbHBIE MamuHbl. 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/c2. OmpenennTh YCKOpPEHHe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOUKM PaBHA HYIIIO.
Otser: -0,10 m/c2.
3. JluHeiHass CKOPOCTh Vi TOYEK Ha OKPY)KHOCTH BpAIAIONIETrocs 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 MTOJIOTO HUIMHAPA MACCON 2 KT ¥ PAILYCOM 5 CM OTHOCUTEIBHO
ero ocu cummetpun. Oteer: 0,005 kr-m2.
7. Halitn MomeHT mHepuuu mapa Maccod 5 kr m paguycoMm 10 cM OTHOCHTENBHO OCH,

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



8. Haiitn MmomMeHT nHepiuu aucka maccoi 0,5 kr u paguycoM 20 CM OTHOCHUTEIBHO OCHU
IEPIEHMKYIIAPHON K IUIOCKOCTH 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 CIUIOIIHOIO IWJIMHApPA MAacCco 2 KI' U 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 paspbeiBaeTcs mpu MOJBEIIMBAHUM K Hed Tena maccod 36 kr. Teno kakoit
HanbObIIeil MacChl MOKHO TTOJHUMATh Ha TOH BepeBKe ¢ yckopeHueM 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? KosapdumueHT TpeHHs MEXIy MOBEPXHOCTHIO

creHbl U TesioM paseH 0,2. Oreer: 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 HWIMHIApa Maccod 5 kr u paaumycoM 20 cM 3a 4 ¢ OT Hayaia

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 pajm/c? OKONO OcCH, NPOXOJANIel MNeprneHIUKYIIpHO CTEPKHIO depe3 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 KMHETHYecKast dHeprus Bpamenus. Oreet: 0,44 %.

19.  [lox melicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpesa CKopocTh 2 m/c. OnpenenuThb
paboty A cuibl, eciiu Macca Baronetku pasHa 400 kr. OTBet: 800 k.
20.  Manenpkuii mapuk maccoi 100 r JABMKETCS B TOPU3OHTAIBHOW 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. Ornpenenurts JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOT0 IMJIMHIIPA, CKaTUBLIETOCsl 0€3 CKONBXKEHUS C
HAKJIOHHOM IIIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OmHOPOMHBIM IWIMHAP KaTUTCS 0e3 TPOCKAIb3bIBAaHUS 10 TOPU3OHTAIBHOU

MOBEPXHOCTH CO CKOPOCThbIO 2 M/c. Ha Kkakyro BBICOTY OH CMOXXET MOAHATHCS 10 HAKJIOHHOU
mwiockoctu? Oteet: 0,3 M.

23. CHapsn macesl 50 Kr, JeTAIMA TOpU30HTAIBHO cO ckopocThio 800 M/c, momagaer B
mwiatrgopMy Cc MECKOM M 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl HOcie MOMaJaHust
cHapsia, ecnu ee macca 16 1. OrBet: 2,5 m/c.

24, [To ropu30oHTANBHBIM penbcaM co cKopocThio 20 kM/4 aBukeTcs miardgopma maccesl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr u ABWXKeTcs BMecTe ¢ miaardopmoil. 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
MOJIOKHTH KOJIbLIO0 Maccolt 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 ¢!, Haiftu makcumanbHoe yckopenue Touku. Oteer: 20 em/c?.

28. Haiitu mnepuwon koseGanuii (U3HUECKOTO MASTHHKA, TMPEICTABISAIONMIETO COOOM

OJTHOPOJHBIA CTepXKEeHb UIMHOW 60 CM, BpAaIIAIOUIMICS BOKPYT TOPH30HTAIBLHOU OCH,
MIPOXOIATICH Yepe3 OAuH U3 ero KoHoB. OTeet: 1,26 c.



29. Haiitu mnepuwon kosneGaHui (GU3MUECKOTO MASTHHKA, MPEICTABISAIONMIETO COOOM
OJTHOPOAHBIN JUCK paanycoM 30 cM, BpalaroLIUiicsi BOKPYT TOPU30OHTAIbHON OCH, TIPOXOASILEN
yepe3 kpai qucka. Orer: 1,33 c.

30. bannon BmMectumocThio 20 51 copepKUT yrilekuciablid raz Maccoi 500 r moj naBieHUEM
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 Gamnone BMecTMOCTRIO 25 11 Haxomutcs Bogopon mpu temmeparype 290 K. Ilocne

TOr0 KaK 4YacThb BOJOpOJAa HM3pacxoj0BajiH, JaBieHHe B OaioHe noHuswiock 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)
HYKHO HarpeTh ra3, 4ToObl €ro JIaBJIeHue YBEIUYHIOCh B ABa pa3a? Orset: 473 °C.

35. Kakoe xonuvecTBO TEIIOTHI moTpedyercs, uToOsl HarpeTh 1 mMoib a3zora Ha 300 K npu
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 xakKoM IaBIEHUHU MPOUCXOAUIIO U300apHOE pACIIMPEHUE a30Ta, €CIIU Ha yBEIUYCHHE
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 gasienue Bo3pocio Ha 400 k[1a? OrBer: 12 k/:k.

39. Kakoe xonmu4ecTBO TeIioThl MOTpedyeTcs, 4ToObl HarpeTh § Mok Bojgopoaa Ha 100 K
IIPU NIOCTOSIHHOM JaBieHun? Oreet: 23,3 kK.

40. [Tpu m3oxopHOM HarpeBe 1 Moms renmusi Temieparypa yBenuuuBaeTcs B 3 pasa. Haiitu
npuparienue surpormu. OrBet: 13,7 /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 NpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIE 3HAHUS,

MCTOABI MATEMATUYCCKOI'O aHaJIn3a U MOJACIIMPOBAHUS B HH)i(eHepHOI}'I
ACATCIIBHOCTH, CBSI3aHHOM C pa3pa60TK017I, IMPOCKTUPOBAHUCEM,
KOHCTPYUPOBAHUCM, TEXHOJOTHUAMHU IIPOU3BOACTBA U SKCILITyaTallun
OHMOTECXHUYECKUX CUCTEM

OIIK-1.2. IIpumensieT 3HaHUS €CTECTBEHHBIX HAYK B NHKECHEPHOH NPAKTUKE IPOESKTUPOBAHMS
OMOTEXHUUYECKUX CUCTEM U MEIULIMHCKUX WU3JIeNUi

Tunosnie TECOPETHYECCKHUE BONIPOCHI K IK3aMEHY IO JTUCHUIIJIMHE

1. DnekTpuveckuil 3apsi U ero CBOMCTBA. 3aKOH COXpaHEeHHs 3apsiga. BzauMoneicTeue
3apsiaoB. 3akoH KyoHa.

2. DIEeKTpOCTaTUYeCKOe TIOJie, BEKTOp HaNpsOKEHHOCTU. [IpuWHIMI Cyneprno3uiiuu
ANIEKTPUYECKHUX IOJIEH U ero MPUMEHEHHUE JJIs pacyeTa IMoJis, CO3[aHHOTO CUCTEMOM 3apsI0B.

3. TloreHnumanbHOCTh DSJEKTpuueckoro mois. Pabora mo mepeMelnieHUIo 3apsijaa B
aJIeKTprYecKkoM nosie. [ToTennuanbHas sHeprust B3auMOJECHCTBHS SJIEKTPUUYECKHUX 3apsJI0B.

4. Cps3p MEXIy MOTECHIIMAJIOM M HaMpsHDKEHHOCTHIO. BhIumciieHne moTeHIMana o
HaMPSKEHHOCTH JIEKTPUIECKOTO TTOJIS.

5. TloTrok BekTOpa HaMpPsHKEHHOCTH OJIeKTpudeckoro mons. Teopema [aycca st
ANIEKTPUYECKOTO MOJISI B BAKyyMe.



6. IIpumenenme Teopembl [aycca mys pacdera SJIEKTPUUECKUX IIOJCH, CO3IaHHBIX
TOYEYHBIM 3apsiI0M, PAaBHOMEPHO 3apsHKEHHBIMH IUIOCKOCTBIO, c(epoif, HUTBIO, LUIMHIPOM,
LIAPOM.

7. Teopema 0 IMPKyIALUUHU BEKTOpPA HANPSKEHHOCTH AIeKTpruueckoro noist. [lorenuuan
I10JIS1 TOYEYHOI'O 3apsiza.

8. DnexTpuyeckMii MOMEHT Aumnois. TOueuHBId JHUMONb. JIEKTPHUUECKOE IoJje
TOYEYHOT'O JMIIONS U €0 pacdyeT Ha OCHOBE NMPHHLMIIA CYNEPIO3UIMUA. DJIEKTPUIECKOE M0JIE Ha
OCH JTUIIOJIS ¥ B HAIIPABJICHUH, IEPIIEHAUKYIISIPHOM K OCH JIUIIOJIA.

9. DnekTpuyeckuil AUNOIb B OAHOPOJHOM M HEOAHOPOJHOM OHJIIEKTPUYECKOM IIOJIE.
[ToreHunanbHas 3HEPTUS JUIOIS.

10. CBoGonHble U cBsi3aHHBIE 3apsabl. Bekrop  anekrpuueckoro cmemieHus. Teopema
["aycca 15 3EKTPUUECKOTO M0JIs B JUDJIEKTPUKE.

11. [vonekTpuky, MOdApU3alMs — AUAIEKTPUKOB.  BekTop  mossspu30BaHHOCTH.
DNEKTpUUYECKOE I10JI€ BHYTPH JUAIEKTPUKOB. JluWaseKTpuyeckass BOCIPUUMYMBOCTD U
IIPOHULIAEMOCTb.

12. YcnoBus Ui BEKTOpa HANpSHKEHHOCTH OJIEKTPUYECKOTO TIONII W BEKTOpa
IEKTPUYECKOTO CMEILIEHUS HA TPaHUILIE JBYX JIUIIEKTPUKOB.

13. CerneroaneKTpUKH, UX CBOWCTBA. [IMANEKTPHUECKUN THCTEPE3HC.

14. Pacnpenenenue 3apsaa B IPOBOAHUKE.  DJEKTpOCTaTUYEeCKas — MHAYKIUS.
DneKTpuyueckas EeMKOCTbh YEIUHEHHOTO ITPOBOJIHMKA, 2-X IIPOBOAHHUKOB.

15. KonpeHcaropbl, BuAbl KOHACHCATOPOB. OHEPrus 3apsyKEHHOTO IPOBOJIHUKA,
KOHJIEHCATOpa. DHEPTrusl MIEKTPUIEeCcKoro nojist. O0beMHas IIIOTHOCTh YHEPTHUH.

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

17. Knaccuyeckue OnbIThl 10 OOHAPYKEHUIO U OOBSICHEHUIO MEXaHNW3Ma BOSHUKHOBEHHMS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHUS OJJIEKTPUYECKOTO TOKA. XapaKTePUCTHKU
UIEKTPUYECKOTO TOKA: CHJIA TOKA U IJIOTHOCTh TOKA. YPaBHEHHUE HENIPEPBIBHOCTH.

18. PasBerBnennsie snekTpuueckue nenu. [Ipasuna Kupxroda.

19. MomnocTts TOKa. 3akoH Jxoynsa-Jlenna B uHTerpampHOH M auddepeHnnanbHOMN
dbopmax.

20. BexTop MarHuTHOM MHAYKIMU. MarHuTHOE MOJIe PAaBHOMEPHO JIBHXKYLIETOCs 3apsija.
3akon buo-Casapa-Jlamnaca.

21. Tlpumenenue 3akoHa buo-Caapa-Jlamnaca 11 pacyeTa MAarHUTHOTO HOJISI IPSIMOTO
IIPOBOJHMKA C TOKOM, KPyTOBOT'O MPOBOJJHUKA C TOKOM.

22. ]leiicTBHe MarHUTHOTO Ha ABWXKYyIIHiics 3apsan. Cuna Jlopenna. Dddexr Xomna.

23. B3aumopeicTBHE TPOBOJHUKOB C TOKOM. 3aKOH AMITepa.

24. Teopema O HUPKYJISALHMN BEKTOPAa UHAYKIIUM MAarHUTHOTO 10JIs. 3aKOH IOJIHOTO TOKA.

25. TlpumeHeHWe 3aKkOHA IOJHOTO TOKa JUIs pacuéTa MarHUTHOTO TOJIS COJICHOMJA,
TOPOMIAJILHON KaTyILIKH.

26. Tlotox BekTOpa MarHUTHOW WHAYKIWH. Teopema ['aycca s BeKTOpa WHIYKITUH
MarHuTHOTO nouid. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

27. Pabora 1o mepeMenieHnIo MPOBOJHUKA U KOHTYpa C TOKOM B MATHUTHOM ITOJIE.

28. SIBnenue JIEKTPOMarHUTHON UHAYKIHH. OneIThI Dapanest. 3aKoH
NIEKTPOMarHuTHOM MHAyKIUH. [IpaBuno Jlenna. DnexkrponBrxkymas cuna MHAyKOud. [lonHbii
MardHuTHeIi NoTok. Toku @yxko.

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

30. B3aumnas wHaykius. B3amMHas WHIYKTHBHOCTB. OJHEPTHsl KOHTYpa C TOKOM.
ITnoTHOCTH 3HEPrUM.

31. M3meHeHWe CHIBI TOKAa TPH pa3MbIKAaHWH/3aMBIKAHWW IIETIH, COJep KalleH
WHAYKTUBHOCTD.

32. HamaramuenHocts. Tokn HaMarHW4MBaHUS. BEKTOp HANMPSHKEHHOCTH MarHUTHOTO



noJisi. Teopema o UPKYJIALKUY BEKTOpa HAMPSHYKEHHOCTH MarHUTHOTO TMOJIS.

33. JluBepreHuuss W POTOpP BEKTOpa WHAYKIMM MArHATHOTO Tols. BuxpeBoe
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 MakcBemia JUis AJIEKTPOMAarHUTHOTO IOJIE B MHTETPAbHOM 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 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccrosiHre MEXAy ABYMsI TOUEUHBIMU JIEKTPUUYECKUMU 3apsilaMi, €CJIM 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 wKn. Onpenenutsb
HANPSDKEHHOCTh £ 3JIEKTPOCTaTUYECKOro mojs Ha pacctosHuu I = 10 cMm oT ueHtpa chepsi.
Ortger: 0.
3. Ha meramnuueckoit chepe paguycom 15 cm Haxoautces 3apsan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTh £ 3JIEKTPOCTATUUECKOro moJis Ha nmoBepxHocTH ceprl. OTBer: 800 B/Mm.
4. Ha meramnunueckoit chepe paguycom 15 cm Haxoautces 3apsan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTh £ 3IEKTPOCTaTUYECKOro Mojs Ha pacctosHuu I' = 20 cM OT ueHTpa chepsl.
OtBer: 450 B/m.
5. Merammueckuii map paauycom 5 cm Hecet 3apsan Q = 10 uKn. Onpenenuts noreHuan ¢
3JIEKTPOCTATHYECKOTr0 MoJsl Ha noBepxHocTy mapa. Orser: 1800 B.
6. JlBe KOHIEHTPUUYECKUE 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 muomaan 3apsn [ =1 aKia/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
HanpsbkeHHOcTh E nons BHe minactud. OTBer: 113 B/M.
9. TloTeHIMan SMEKTPUUECKOTO TIONS, CO3IABAEMOTrO CHCTEMOIl 3apsaioB, UMeeT Bu ¢ = a(X?-
y?), rae a=1B/M? HaiiTu MOIyTh HANPSKEHHOCTH »>JIEKTPUYECKOTO MOMA B TOUKE C
koopauHaTamu X = 1 m, y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKpyIIUTh C TOYHOCTHIO 10
nByx uup 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 HaANPSHKEHHOCTh DSJEKTPUUYECKOTO IOJII B TOYKE, PACIHOJIOKEHHOM BJIOJb
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 KBajpaTa CO CTOPOHOH 5 CM HaXOJATCS OJIMHAKOBBIE MOJIOKUTEIbHBIE 3aPsIbl
2 uKn. OnpenenuTs HaPSHXKEHHOCTD AIEKTPHUECKOTro Mo B ieHTpe KBaapaTa. Oreer: 0.



13. Paccrosaue | mexnay 3apsimamu Q=+2 uKu qumons pasHo 10 cm. Haiitu noteHnman ¢ most
CO3JIaHHOT'O JMIIONIEM B TOUKE, yAaJleHHON Ha =10 cM Kak OT MepBOTo, TaK U OT BTOPOTO 3apsia.
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 MKJLK.

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 paauyc BHemHeH o0knaaku R2 Bo3aymHoro chepruyeckoro KoOHaeHcaTopa EMKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHEH 00knaaku Ry = 2 cm. OTBeT: 4,5 cM.

17. Haiitu pamuyc Ri1i BHyTpeHHel OOKmIanku CEpUYecKoro KOHJEHCATOpa €MKOCTBIO
C = 3,3 nd, ecnu paguyc BHemHeH Rz = 3 CM, ausnextpuk — mapadus (¢ = 2)? OrTBeT: 1 cMm.

18. OmpenenuTh 3IEKTPOEMKOCTh UWIMHIPUYECKOTO BO3AYIIHOTO KOHJAEHCATopa AJIUHON
| =10 cm, ¢ pamuycamu o6kimanok Rt =1 cm u R2 = 2 cm. OtBer: 8 n®.

19. Tpu oIMHAKOBBIX KOHJEHCATOpa COEOUHEHBI MOCienoBaTeNbHO. EMKOCTh Takoil Oarapeu
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. Tlocie oTKiIOYEHHS OT HMCTOYHMKA TOKAa pPACCTOSHUE MEXKIY
oOKJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpeaenuts padoTy A BHEIIHUX CHII MO
paszaBmxeHuto ooknanok. Oreer: 0,2 m/I:k.

21. Cuna Toka B MPOBOJHUKE M3MEHSIETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rne k=0,5 Alc.
Haiitu 3apsa (, mporekarolmiuii yepe3 IONEepeyHOe CEeYeHUuEe IPOBOAHMKA 3a Bpems 7=1c.
OtBet: 0,25 Ki.

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

23. Kucrounuky toka ¢ 3JIC [1=1,5 B npucoeauanmm katymky ¢ conpotuicaneM R=0,1 Owm.
AMriepMeTp mnokaszan cuity Toka, paBHyro 11=0,5 A. Korjga k MCTOYHHMKY TOKa MPHUCOEIUHUIN
MOCJIEI0BATENBHO €llle OJMH UCTOYHUK TOKa ¢ Takoil sxe DJIC, To cuna Toka | B TOM e KaTyIke
okazanach paBHoM 0,4 A. OnpenenuTs BHYTPEHHEE CONPOTHBIICHHUE NEPBOTO UCTOYHHMKA TOKA.
Otger: 2,9 Om.

24. Tlpu cune Toka 11=3 A BO BHeIIHeH 1leny akKyMYJISTOpa BblaeseTcss MolHocTh P1=18 Br,
npu cuie Toka l2=1A - coorBerctBeHHO P>=10BT. OnpenenuTs BHyTpeHHEE CONPOTUBIIEHUE I
Oarapeun. OrBer: 20 Om.

25. TI10THOCT, TOKA B MEIHOM NpPOBOAHMKE paBHa 2 A/MM?. HaiiTh HampsKeHHOCTH
IIEKTPUYECKOTO TOJS B IPOBOAHMKE. YJIenbHOE compotusieHune meau 17 HOm'm. OtBer:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO JUIMHHOMY TpPOBOAHMKY TeueT Tok 50 A. Ompenenuts
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 HampsHKEeHHOCTh
MarHMTHOTO TOJIS B IIEHTpe KoJiblia paBHa 2 A/M? OTBet: 7,5 M.

28. Kaxkoit TOk TeueT 1mo npsiMoMy OECKOHEYHO JTTMHHOMY TIPOBOJIHUKY, €CJIA Ha paccTostHuH 10
CM OT Hero marHuTHas MHAyKus pasHa 20 MkTn? Orser: 10A.

29. Kaxoit TOk uzer 1o ToHKoMy KoJiblty paanyca 10 cM, ecinu MHAYKIMS MarHUTHOTO IOJIS B
neHTpe kKosbia paBaa 100 MxTn? OTBet: 16 A.



30. /IBa mIWMHHBIX MapauieIbHBIX IPOBOJA HAXOMATCS HAa PACCTOSAHUU I'=5CM OIUH OT
npyroro. [To mpoBoamM TeKyT B MPOTHUBOMOJIOKHBIX HANpaBICHUSIX ofuHakoBbie 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 ock costenoraa 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 HarnpasieHuH. OTBeT: 5 A.

35. IIpsimoit mpoBoJ, 0 KOTOpoMy TeueT ToK 1=1 kA, pacroyioxeH B 0JHOPOJHOM MarHUTHOM
1ojie MEepHeHIUKYIApHO JuHUAM UHAyKuu. C kakoil cuioit F neiicTByer mosie Ha OTpe3oK
npoBoa juHou 1=1 M ecnu MaruuTHas 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
1oJie Ha OTpe30K mpoBoja amuHoi 1=10 cm ecnu marHuTHast uaaykims B pasua 0,1 Tn? 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. Hampsokennoctp H wMarHuTHOTO mONS B IEHTpe KpyroBoi BuTka paBHa 200 A/M.
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 okpyxHOCTH paguycoMm R = 10 cm. Haittn
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 peiictByer cuna F=1,6 nH. Haiitu yrom MexIy HampaBleHUSAMH
CKOPOCTH M MarHUTHOM nHAyKuuu. OrBer: 30°.

42. 1lenb COCTOUT U3 MOCIENOBATEIbHO COEAMHEHHBIX compoTuBieHHs R =1 Owm, karymku
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 COCTOMT M3 TOCJIEIOBATEIbHO COCIUHEHHBIX  CONPOTUBIICHUS, KATYLIKU
WHIYKTUBHOCTH, HICTOYHUKA TOKa U Kirova. Kirou 3amMkHyT. Uepes t = 0,5 ¢ nocne pa3mblkaHus
KJI0Ya cuja TOKa B LEMuM yMeHbumiack 3 pasza. Omnpenenuth compoTuBieHue R, ecnu
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

yBenuuuBaetrcs Ha 0,02 BO B pe3ynbraTe n3MeHEeHUs TOKa B KOoHType ¢ 4 A 1o 8 A. OrTBeT:
5 mI'H.



4.3. IIpome:xkyTouHasi aTTecTainus B popme 3x3amena (3 cemectp)

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl
KOMIIeTeHIIUH Coaepxanue KoMIeTeH UM
OIIK-1 CrniocobeH IpuMEeHSTh €CTEeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIC 3HAHUS,

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

OIIK-1.2. ITpumeHsieT 3HaHKS €CTECTBEHHBIX HayK B MH)KEHEPHOM MPAKTUKE MPOECKTUPOBAHUS
OMOTEXHUYECKUX CUCTEM U MEIWIIMHCKUX U3IEUN

Tunosble TeopeTHYeCKHe BONPOCHI K IK3aMeHY 10 JUCHHUILINHE

1. Pacnpocrpanenue BoiH B ympyroil cpene. IlponosibpHble M HONEPEYHbIE BOJHBI.
YpaBHEeHHE TUTOCKOW W cdeprudeckold rapMoHWYecKux BoyiH. 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 KOTepPEeHTHOCTH.
Wntepdepennus neyx BonH. UnTepdepennus ceera. [llupuna unrepdepeHIIMOHHOM M0JIOCHI.

4. Cnocobbl HabOmronenuss wHTepdepeHunu cBerta. JIByxiydeBas wuHTepdepeHIus.
Wutepdepeniysi B TOHKMX IUIeHKaX. I[losockl paBHOrO HakiIOHAa M PABHOM  TOJIIMHBL
HnTepdepomerpsl.

5. Mudpakaus ceera. [Ipuniun I'olirenca-dOpenens.

6. Meton 30 ODpenens. dudpaxuuss PpeHens Ha KpPyrJIOM OTBEPCTHH. 30HHAS
IUTACTUHKA.

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

8. udpakuums Ha npocTpaHcTBeHHOW pemerke. 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. PacmpocTpaHeHue cBeTa B MOMIOMIAOIINX cpenax. 3akoH byrepa. Jlucnepcus crera.
HopmanbHas 1 aHOMasnbHasi IUCHIEPCHS.

12. TeroBoe W3NMyYEHHE W €ro XapaKTEPUCTUKH. 3aKOHBI TEIUIOBOTO H3ITy4CHHUSI.
I'unoresa I1nanka. @OTOHBI.

13. KopmyckymisipHO-BOTHOBOWM JIyalqu3M CBeTa M Marepuu. lwumoresa ne bpoiis.
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 pu3mUecKkuii cMbIcia. HOpMUpOBKa, CTaHIAPTHBIC YCIIOBUS.
Cyneprio3unus COCTOSIHUM B KBAHTOBO MEXaHHKE.

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

18. Yactrma B OJHOMEpPHOW MPSMOYTOJIEHOW TIOTEHIIMAIBHOW sIME C OECKOHEYHO
BBICOKUMH CTeHKaMu. [IpoxoxkieHue 4YacTHIbl CKBO3b MOTEHLHUANbHbIA Oapbep. JIMHEHHBIN
FapMOHUYECKUI OCLWILIATOP.



19. DnepreTuueckue 30HbI B KpHCTaUlax B MPUOIMKEHUU CHIIbHOM CBsi3U. MeTtasisl,
MOJIyIPOBOIHUKH U AUDJIEKTPUKH 110 30HHOW TEOPHUH.

20. CoOcTBeHHas U MPUMECHAS MPOBOJUMOCTD MOIYIPOBOAHUKOB. DOTONPOBOAMMOCTh
MOJIyTIPOBOIHUKOB.

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

22. BrplinpsamieHUe MePpEMEHHOI0 TOKa Ha KOHTAKTe METalI-TIOTYTPOBOIHUK.

23. KoHTaKT 3JEKTPOHHOTO U JIBIPOYHOTO MOIYITPOBOJHUKOB. 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 Ilaynu. PacnpeneneHue JIEKTPOHOB 10 DHEPreTHYECKUM
ypoBHsM B aromax. [lepuonnueckas cuctema 3J€MEHTOB.

26. TloHaTne O KBAHTOBBIX CTaTUCTHKaX bose-DiiHmTeitna u  ®Depmu-/upaka.
BBIpOKIEHHBIN 3JEKTPOHHBIN I'a3 B MeTaJlIax.

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

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

29. SlnepHble  peakuMd. OHepreTHdeckas cxema  sAepHbIX — peakuuil.  [lytm
MCIIOJIb30BaHUS SIIEPHON SHEPTHH.

30. OOmue cBoiicTBa AmeMeHTapHbIX yactull. Kiaccudukanus sneMeHTapHbIX YacTHII.
Yactunsl u  anTryactuipel. CHilbHOE, DJIEKTPOMAarHuTHoe, cinaboe W TPaBUTALMOHHOE
B3aUMOJICHCTBHS.

Tunosble 32124 N0 JUCHUILIMHE
1. Ha nyTtu cBeroBoil BOJIHBIL, MAYLIEH B BO3AYyXE, NMOCTABWIM CTEKJISHHYIO IUIACTUHKY
(mokazarenp MpeoMIIeHHs cTekiaa paBeH 1,5) tommmHoiM 1 mm. Ha CKOJIBKO W3MEHHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJTHA MAJaeT Ha IUIACTUHKY HOpMaibHO. OTBeT: 0,5 MM.
2. Haiitn Bce mmuubl BonH Buaumoro ceera (ot 0,76 mo 0,38 MxMm), KOTOpbie OymyT
MaKCHUMAaJIbHO YCHJIEHBI NPH ONTHYECKOH Pa3sHOCTH X0ja MHTep(epHpyronX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosiane d mexxny aByms mmensimu B onbite FOHra paBao 1Mm, paccrosinue | ot memnei
70 3KkpaHa 3 M. OnpenenuTh JJIMHY BOJHBI A, UCITyCKaeMON MCTOYHUKOM MOHOXPOMAaTHYECKOTO
CBeTa, eciy muprHa b nHTepepeHIIMOHHBIX TIOJIOC Ha SKpaHe paBHa 1,5 Mm. OTBeT: 0,5 MKM.
4. Ha mbutbHyto 1uieHky (N = 1,3), Haxogsmiyrocss B BO3/AyXe, HaJaeT HOPMAIbHO IYYOK
ayueii Genoro cera. [Ipu kakoil HauMeHbIneH TosnmHe d MICHKH OTPaKSHHBI CBET C JTHHOM
BOJMHBI A = 0,55 MKM OKa)keTcs MaKCHUMaJIbHO YCWJIEHHBIM B pe3yjbTaTe HHTeppepeHInn?
OtBet: 0,1 MKM.
S. Paccrostnue Arz1 Mexay BTOPBIM U IEPBBIM TEMHBIM KosibllaMu HbIOTOHA B OTpaskeHHOM
cBete paBHO 1 MM. OmnpenenuTh paccTossHUE Ari09 MEXIY IECSIThIM U JIEBSATHIM KOJbIAMM.
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(paKIUOHHYIO0 Tojocy. OtBer: 2,75°.
7. CKOJbKO IITPUXOB HA KAl MUJTUMETP COAEPKUT MU(PaKIMOHHASA PELIeTKa, eCIU
npu HaOMIOJEHUHM B MOHOXpomaTruueckoMm cBere (A=0,6MKM) MaKCUMyM MSTOrO TMOpsSAKa
oTkJIoHEH Ha yron =18°? Orser: 100.
8. Hudpakuuonnas pemierka coxepkuT N =200 mTpuxoB Ha IMM. Ha pemerky nanmaer
HOpMaJIbHO MOHOXpoMaTHueckuii cset (A = 0,6MKM). MakcuMyM Kakoro HauOOJbILIETo MOpsIKa
naet ota pemierka? Orser: 8.



9. CKOJBKO IITPUXOB Ha KaKIbIH MUJUIUMETP COIACPKUT NU(PAKIMOHHASA pEIIEeTKa, eClln
npyu HaOJIOJEHUH B MOHOXpomatuieckoMm cBere (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
HOJIHOCTBIO mosApu3oBan? 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°. Onpenenutb yroa bprocrepa ogp (B Tpamycax) aias MajcHUs Jyda U3
BO3/yXa Ha MOBEPXHOCTh ATOM KUAKOCTH. OTBeT: =55°45".

13. VYron Mexay TIaBHBIMH IUIOCKOCTSMHM MOJSpU3aTOpa M aHanuzaropa coctasisger 30°.
Onpenenuth WU3MEHEHHE WHTCHCUBHOCTH MPOILIEIIEr0 4Yepe3 HUX CBETa, €CIU Yroll MEXIy
[JIaBHBIMU TIOCKOCTSIMU TOJIIpU3aTOpa M aHaIu3aTopa 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 SHEpreTHdeckas 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 mimHy BOJIHBI MIPUXOIUTCS MAKCUMYM CIEKTPAIbHOM IUIOTHOCTH 3HEPreTUYECKOM
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 magaeT MoHoxpomarmueckuii cBer (A = 310 am). 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. Oret: 0,44.

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

23. Onpenenutb XOJUIOBCKYH0 Pa3HOCTh MOTEHUHMAJIOB MEXAY TpaHsAIMU KPEMHHUEBOIO
obpasma mmpuHOi | =2 cM, MOMEIEHHOr0 B OJHOPOJHOE MArHHUTHOE IMOJE C HHIYKIMEH
B = 0,3 Tn, mpu mpomycKaHWH TOKa MIOTHOCTHIO j = 2 A/M?. [Toctosrnas Xomma Ry = 0,1 M¥/Ko.
OTtBert: 1,2 MB.

24.  OmnpenenuTh TOCTOSHHYIO XOIIa METalNIMYecKOro 00pasia, eciM KOHIEHTPAIUS
HOCHTENCH 3apsma N =4,1- 10%° M3, OrBer: 0,015 M3/Ku1.
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
noaypacmnazaa Ti12 B MuHyTax. OTBer: 15 MuH.

27. 3a OIWH roAa HadaJlbHOC KOJIMYECTBO PAAMOAKTUBHOI'O H30TOIIa YMCHBUIWJIOCH B TPU
pa3a. Bo ckojIbKO pa3 OHO yMeHbIIUTCS 3a 1Ba roga? OTeet: 9.
28. 3a Bpems t = 8 cyT pacmanock k = 0,75 HadaapbHOrO KOJWYECTBA SACP PAJTHOAKTHBHOTO

u3oromna. Onpenenuts nepuo noiypacmnana 112. OTBer: 4 qHs.



61 ; 9 4
29. SlnepHas peakius HMMEET BHJ Li+?—> "Be+"He OmnpenenuTh MacCOBOE YHCIIO
HejocTaromiero uementa. OTeer: 7.

12 2 11
30. SlnepHas peakmuMs HWMEET BHJI C+"H->7+"B, OnpeaenuTh MacCOBOE YHUCIIO
HeJocTarolero eMmenra. Oreer: 3.
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