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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
aTTecTanus NpoBOIUTCS B (hOpME SK3aMEHa B IIEPBOM, BTOPOM H TPETHEM CEMECTpax.

dopma mpoBeleHUsT HSK3aMEHa — YCTHBIM OTBET IO TEOPETHUYECKUM BOIPOCAM,
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 MPOBEICHHS 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 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 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, €CIU CTYJIEHT He
BBITTOJIHWJI W/WIIM HE 3alUTUII J1a00opaTopHble pabOoThl, MPEAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U He BiaJeeT NpuoOpeTaeMbIMH B IpOLECcCEe MPAKTHUUYECKUX 3aHATUI HaBBIKAMU
pemeHus (PU3NYECKHX 33714 110 TeMaM TEKYILEro CeMecTpa.



3 ITACIHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCIUIIJIMHE

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 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 U 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. lIpome:kyTounas arrecrauus B gopme s3x3amena (1 cemectp)
Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl
KOMIIETeHIIUH Conep:kanue KOMINeTeHIU




OIIK-1 CriocobeH NpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIC 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO aHAIN3a M MOJICITUPOBAHMS B MH)KCHEPHOH Jes-
TEJILHOCTH, CBS3aHHOM C POEKTUPOBAHUEM U KOHCTPYHUPOBAHHEM, TEXHO-
JIOTUSIMU ITPOM3BOJICTBA IPHOOPOB M KOMIUIEKCOB IIMPOKOTO Ha3HAYECHUS

OIIK-1.2. IlpumeHsieT 3HaHUsI €CTECTBEHHBIX HAYK B MH)KEHEPHOM MPAKTHKE, CBA3aHHOM C MPo-
eKTUPOBAHUEM U KOHCTPYUPOBAHHEM

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 110 JUCHHUIINHE

1. MarepuansHas Ttouka. Cucrema ortcuera. Ilyth. Ilepememenune. CkopocTs u
YCKOpPEHHME MaTepUaIbHON TOUKH, UX MPOEKLUU Ha KOOPAUHATHBIE OCH.

2. Bpamenune MarepuanbHONW TOYKHM BOKPYI HEIOABHKHOM OCH. YIIOBas CKOPOCTb U
ymioBoe  yckopeHue. CBsi3b  MEXJIy YDIOBBIMM U JIMHEMHBIMM ~ KMHEMaTU4eCKUMU
XapaKTEPUCTHKAMM.

3. KpuBonmueiiHoe nBMXeHHE MaTepUaNbHON TOUKH. TaHTCHIMAIBHOE M HOPMAJIBHOE
YCKOPEHHE.

4. I'paHunpsl NOPUMEHHMOCTH HBIOTOHOBCKOM MexaHukH. IlepBwiii 3akoH HproToHa.
Cuna, macca u ummyisc. Bropoil 3akoH HbproToHa kak ypaBHEHME IBIKEHMs. TpeTuil 3akoH
HeroToHa.

5. 3akoH BceMupHoro taroreHus. Cuwia TSDKECTH M Bec Tena. Ympyrue cuibl. CHilbl
TPEHHUS.

6. Pabora cuibl 1 MomHOCTE. KHETHYECKast SHEPrUs MOCTYNATEIbHOIO IBU)KEHUS.

7. KoncepBatuBHble U AuccunaTuBHble cuibl. lloTeHnuanbHas osHeprus. Bumabl
NOTEeHIMaNbHOU SHeprun. ITonHas mexanndeckas SJHEprus.

8. BHyTpeHHHE W BHEIIHWE CHJIBL. 3aMKHYTas CHCTEMa. 3aKOH COXPAaHEHHS ITOJHOM
MEXaHN4YEeCKOM 2Heprun. CBsI3b 3aKOHOB COXPAHEHUs CO CBOMCTBAMM ITPOCTPAHCTBA U BPEMEHM.

9. 3axoH coxpaHEHHs UMIYIIbCA.

10. MoMeHT cuJibl, MOMEHT UMITyJIbCa. 3aKOH COXPAaHEHHUsSI MOMEHTa UMITYJIbCA.

11. OcHOBHO 3aKOH IMHAMUKH BPAIIATEIbHOTO IBUKEHUSI.

12. MomeHT uHepuuy, ero cBoiictBa. Teopema IllTeiinepa.

13. BbIBOx MOMEHTOB MHEPIMH CTEPIKHS, IIIITUH/IPA, IIapa.

14. CsoGomusie ocu. ['upockor. Ilpeneccust rupockomna.

15. Kuneruueckass »5Heprus Tejla, BpAIIAIOIIErOCsl BOKPYI HEMOJBMKHOW OCH.
Kunerndeckas 3Heprust Npu IIOCKOM JABH)KEHUU.

16. Ipunmun otHocutenbHOCTH [aymmnes. [IpeoOpazoBanue [ammnes. Kiaccmaeckas
TeopeMa CI0KEHHs cKopocTel. THBapraHTHOCTh 3ak0HOB HpIOTOHA B MHEPLMAIIBHBIX CUCTEMAX
oTcyera.

17. Tloctynarsl OinmreiiHa. [IpeoOpazoBanus Jlopenna. OTHOCHTENBHOCTh MOHSATHS
OJTHOBpEMEHHOCTH. OTHOCHUTENBHOCTh [UIMH W MPOMEXKYTKOB BpeMeHH. MHTepBanm Mexay
COOBITUSIMH.

18. PenATUBUCTCKHIA 3aKOH TPEOOpa30BaHUS CKOPOCTH. PEISTHUBHCTCKUN WMMITYJIBC.
PenstuBucTckoe ypaBHEHHE OUHAMHMKHU. PENSTUBUCTCKME BBIpaKEHUS AN KUHETHYECKON W
IIOJIHOM dHEprun. B3auMoCBsI3b MacChl ¥ SHEPTHH.

19. IlonsATHEe O HEMHEpPLMATbHBIX cHcTeMax oTcueTa. Cunbl uHepuuu. IlpuHimn
SKBUBAJICHTHOCTH DWHILITEHHA.

20. IuddepenunanbHoe ypaBHEHHE CBOOOAHBIX TapMOHHUYECKHX KojebaHUl U ero
pelieHue.

21. TlpyXuHHBIH, GU3NUECKUN U MATEMATHUECKUN MasiTHUKU. DHEPTUsi TApMOHUYECKOTO
OCHIJLISTOpA.

22. CnoxeHue OMHAKOBO HAMPABJICHHBIX U B3aUMHO NEPIEHANKYIISIPHBIX KOJIeOaHMA.

23. YpaBHeHHE 3aTyXaIMX KojiebaHWW W ero pemeHue. [lapamerpsl 3aTyxaromux
KOJIeOaHHH.

24. YpaBHeHUE BBIHYKJICHHBIX KOJICOaHMI U €ro pelieHue. SIBjieHue pe3oHanca.



25. Craructryeckuit Hu TePMOANHAMUYECKU I METOEI HUCCIIENOBaHHU.
TepmoauHamMuuecKkue mapaMeTpbl. PABHOBECHBIE COCTOSHUSI M TPOIECCHI, UX M300paKeHUE Ha
TEPMOIMHAMUYECKUX JIMarpaMMax COCTOSHUS.

26. UneanpHblii ra3. J[laBneHwe wuaeadbHOro rasa. BBIBOI OCHOBHOTO ypaBHEHHS
MoJIeKyIsIpHO-KuHeTHUeckor Teopun (MKT) nneansHoro rasa.

27. CpenHsis KUHETHYECKas OHHEPIrUs MOJEKYJl HICAIbHOTO Ta3za. MOJeKymsapHO-
KMHETUYECKOE TOJKOBaHHE aOCONIOTHOM Temmeparypbl. Yucio creneHeil cBOOOABI MOJICKYIBL.
3aK0H paBHOMEPHOTO pacTpeAcsiCHUs] JHEPTHH 10 CTEIIEHSM CBOOOBI MOJICKYIL.

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

29. 3akon MakcBeia Ui pacipeeieHusl MOJIEKya UICAIbHOIO ra3a 1o CKOpOCTsIM U
SHEprusiM. XapaKTepHbIE CKOPOCTH JABUKEHUS MOJIEKYII UJI€aIbHOTO Ta3a.

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

31. Ilpunnun neranbHOTO paBHOBecusi. bapomerpuueckas dopmyna. 3akoH bonbiiMana
JUTSL pacTIpeIeJICHHs YaCTUIl BO BHEIIIHEM IMOTEHIIMAILHOM I0JI€.

32. CpegHee 4YHCIIO CTOJIKHOBEHWH, CpemHss JUIMHA CBOOOAHOrOo mpodera w
3 PEKTUBHBIN TUaMETP MOJIEKYIL.

33. Pabora mpu wu3MeHeHHMH O0beMa, KOIUYECTBO TEIUIOTHI, BHYTPEHHSSI JIHEPIHs
uaeanbHOro rasza. [lepBoe Havano TepMOAMHAMUKH, €T0 IPUMEHEHHE K h3ompoiieccam. Bropoe
HAyaI0 TePMOJUHAMUKHU.

34. AnwmabarHslii nporece, ypaBuenue [lyaccona.

35. TeruioemKkoCTh HAEATBLHOTO Ta3a NpH H30Mpoleccax. YpaBHeHHe Maifepa.
Kiaccuueckast MoneKylIsipHO-KMHETUYECKass TEOpUs TEIUIOEMKOCTH HACAIBHOTO raza MU ee
OTPaHUYEHHOCTb.

36. Kpyrosoii mporecc (mukin). TeruioBeie nBHTaTeny W XONoAWiabHbIe MarmmmHbl. KITJ]
uaeanbHoOM TemioBoil mammHbl. [{ukin Kapho.

37. DHTpOmuUs MIEANBHOTO ra3a MpH O0paTHMMBIX M HEOOpaTUMBIX Imporeccax. Teopema
Hepucra. Ctaructuueckoe TOITKOBaHUE YSHTPONHH. TepMoAMHAMHUKAa HEOOPATUMBIX MTPOLIECCOB.

TunoBble 3a1a4M MO0 IUCHHUILIHHE
1. JIBIKeHHe MaTepuabHOi TOUKH 3a1aHo ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpenenuTh KOOPANHATY B MOMEHT BPEMEHH, B KOTOPHI CKOPOCTH V TOYKH paBHA HYITIO.
OTtBert: 80 M.
2. JIBr>KeHHe MaTepuanbHON TOUKH 33/1aHO YPaBHEHUEM X=At+Bt?, rae A = 4 m/c, B=-0,05
M/c?. OnpenennTh yCKOpPEHHe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOUKM PaBHA HYIIIO.
Otser: -0,10 m/c2.
3. JluHeiHass CKOPOCTh Vi TOYEK Ha OKPY)XKHOCTH BpAIAIONIErocs JWCKa paBHa 3 M/C.
Touku, pacnonoxennbie Ha AR=10 cm Oirke K OCH, UMEIOT JTUHEHHYI0 CKOPOCTh Vo=2 M/C.
OrnpenenuTth yriIoByt0 CKOpOCTh Bpatmienus aucka. Orser: 10 paa/c.

4. JIuCK BpamiaeTcsi COracHo ypaBHeHuio ¢ =A+Bt+Ct rme 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 ypasHeHuro ¢ =A+Bt+Ct’, rme A=1pan, B=12paxc,

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

6. Halitn MOMEHT MHEpIMH TOJIOr0 HWJIMHAPA MAacCOU 2 KI' M PAIMyCOM 5 CM OTHOCUTEIIBHO

ero ocu cummetpun. Oteer: 0,005 kr-m2.

7. Halitn MomeHT mHepuuu mapa Maccod 5 kr m paguycoMm 10 cM OTHOCHTENBHO OCH,
npoxosmieil uepes ero uentp macc. Orser: 0,02 Kr-m?,
8. Haiitn MomeHT nHepuuu aucka maccoi 0,5 kr u paguycoM 20 CM OTHOCHUTEIBHO OCHU

TIEPIIEHIUKYIIAPHOM K IIIOCKOCTH JMCKa U poxosinei uepes ero nenrp. Oreer: 0,01 kr-m2.



9. HaiiTu MOMEHT MHEpUMU CTEpkKHS Maccod 5 Kr U JUIMHOM 1,2 M OTHOCHUTEIBHO OCH

TIEPIIEHIUKYIIAPHOM K CTEPIKHIO M IIPOXOAIIEi uepes ero cepenuny. Orser: 0,6 Kr-m2.

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

11. HaiitTu MOMeHT mHepuuu cTepxkHs Maccod 1,5 Kr m mIMHOW 1 M OTHOCHUTEIBHO OCH
IEpIEHMKYIIAPHON K CTEPKHIO ¥ IPoxXoasmiell uepes ero kouei. Otser: 0,5 Kr-m?,

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

14. C Kakoil MUHUMAJIbHOW FOPU30HTAJIBHOM CHJION HY>XKHO MPUKUMATh TEJIO0 MAcCOM 2 KT K

BEPTHKAIBHON CTeHe, 4ToObl OHO He ynano? KodpQuimeHt TpeHus MEXIy MOBEPXHOCTHIO
creHbl U 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 nocrosaHon. Oter: 0,25 H.
16. MaxoBuk B BHAEC NWIMHIpa Maccod 5 kr u paguycom 20 cMm 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpalieHus 1ocTur yactothl 10 06/c. HailTu MOMEHT cuii, JeicTBYIOIUX Ha
maxoBuk. Otsert: 1,57 H-m.

17. Tonkuil ogHOpOAHBINA cTepxkeHb JIMHOW 50 cM 1 maccoit 400 r BpamjaeTcsi ¢ yriloBbIM
yckopeHHeM 3 pajm/c? OKONO OcH, HPOXOAAIIeH MNeprneHIUKYIIpHO CTEPKHIO depe3 ero
cepenuny. Onpeaenuts Bpamaromuii MoMeHT. OTBer: 25 mH-Mm.

18. [Tyns nmetut co ckopocteio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. IlpuHuMas myio 3a IWIMHAPHK JAUAMETPoM 8 MM, ONpeNeiuTh KaKyro JOJI0 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 maccod 100 © ABMKETCS B TOPU3OHTAILHOW 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 JTIMHENHYI0 CKOPOCTh IIEHTpa MOJOT0 LMJIMHIIPA, CKaTUBLIETroCsl 0€3 CKONBKEHUS C
HAKJIOHHOM IIOCKOCTH € BBICOTHI 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 MOJHSATHCS MO0 HAKJIOHHON
mwiockoctu? OtBet: 0,3 M.

23. CHapsn macesl 50 Kr, JeTAIMi TOpU30HTANIBHO cO cKopocThio 800 M/c, momagaer B
mwiargopMy Cc MECKOM M 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl HOce MOMaJaHus
cHapsiza, ecnu ee macca 16 1. OrBert: 2,5 m/c.

24, [To ropu3oHTANBHBIM pefbcaM co cKopocThio 20 KM/4 nBHXkETCs maatgopma Macchl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr M ABWXKeTca BMecTe ¢ miaardopmoil. C
KaKOW CKOPOCTBIO TIOCTIE 3TOTO JIBroKeTCs Tuiatdopma? OrBet: 16 km/4.

25.  Ilnardopma B BHIEe AMcKa Maccoil 4 Kr U paguycoM 12 cM Bpamiaercs M0 HHEPLUU
BOKPYI' BEpTHUKaJIbHOW ocH. BO CKOJBKO pa3 yMEHBUIMTCS 4acTOTa BpAalleHMs, €ClIi Ha Hee
HOJIOXKHTH KOJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = AcOoS(wt+@o), rme A=3 cMm,
a ® = 2 ¢, Haiftu MakcuMasbHyI0 CKOpPOCTh ToukH. OTBeT: 6 cM/c.

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

28. Haiitu mnepuwon koneGanuii (GU3HUECKOTO MASTHHKA, TMPEACTABISAIOMIET0 COO0M

OJIHOPOAHBIN CTepkeHb JnuHOW 60 cM, BpamamIuics BOKPYI TIOPU30HTAJIBHOM OCH,
MIPOXOJISIIEH 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. 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 BeliecTBa Ipy JAaBJICHUH
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 BMecTMOCTBIO 25 11 Haxogutcs 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)
HY)KHO HarpeTh Ia3, 4ToObl €ro JIaBJIeHne YBEIUYIIOCHh B ABa pa3a? OrTBet: 473 °C.

35. Kakoe konuuecTBo TemnoTsl moTpedyercs, uToObl HarpeTh 1 mMonb azora Ha 300 K mpu
noctostHHOM 00beme? OTBeT: 6,23 K/[:k.

36. Ha ckonbko wu3MeHWIach BHYTPEHHsISI JHEPrHs BOASHOTO Iapa, €CIU MpHU €ero
1300apruYeCKOM CKaTUM BHELIHUE CUJIbI coBeplmin padoTy paBHyro 10 k/[x? OrBer: 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 TEIIOThI ObLIO 3aTpaueHO Ha HarpeB Iellvs 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 Mo 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 NpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIE 3HAHUS,

MCTOABI MATEMATUYCCKOT'O aHalIn3a U MOACIIMPOBAHUA B I/IH)KeHepHOfI -
TCIBHOCTH, CBSI3aHHOM C IMPOCKTUPOBAHNUEM U KOHCTPYUPOBAHHUEM, TCXHO-
JIOTUSMHU ITPOU3BOACTBA HpI/I60pOB M KOMIIJICKCOB IIUPOKOTO HA3HAUCHUA

OIIK-1.2. IlpumensieT 3HaHUS €CTECTBEHHBIX HayK B HHKCHEPHOH MPaKTHKE, CBA3aHHOU C IPO-
E€KTUPOBAHUEM U KOHCTPYUPOBAHUEM

TunoBble TeopeTHYECKHE BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. Dnextpuueckuil 3aps U €ro cBocTBa. 3aKOH coXpaHeHHs 3apsiaa. BzaumoneincTaue
3aps0B. 3akoH Kynona.

2. DIEeKTPOCTaTUYECKOE TI0J€, BEKTOp HANMPSHKEHHOCTH. [IpUHIMIT Cymepro3HuIuu
ANIEKTPUYECKUX IOJIEN U €ro NIPUMEHEHHUE AJI PacdeTa MoJisl, CO3JaHHOTO CUCTEMOM 3aps0B.

3. TloreHIUaNbHOCTH 3JCKTpHUYECKOoro Tojisi. Pabora 1o mepeMemeHuro 3apsjga B
aneKTpudeckoM nosie. IloreHnmanbHas SHeprus B3aMMOAEHCTBHUS AIEKTPUIECKUX 3apsAI0B.

4. Cps3p MEXIy MOTEHLHAJIOM M HalpsDKEHHOCTHbIO. BrluucieHne mnoreHiuana mo
HaNPSYKEHHOCTHU AIEKTPUIECKOTO OIS,

5. [IloTox BekTOpa HAMpPsHKEHHOCTH »JJeKTpudeckoro monsa. Teopema [aycca ms
ANIEKTPUUECKOTO MOJISI B BAKyyMe.

6. IIpumenenme Tteopembl [aycca mys pacdera SJIEKTPUUECKUX IIOJCH, CO3IaHHBIX
TOYEYHBIM 3apsI0M, PAaBHOMEPHO 3apsHKEHHBIMH IUIOCKOCTBIO, c(epoif, HUTBIO, LUIMHIPOM,



[IapOM.

7. Teopema o0 LMPKyIAUUU BEKTOpPA HANPSKEHHOCTH AIeKTpruueckoro nois. [lorenuuan
MOJIsl TOYEYHOT'O 3apsijia.

8. DnexTpuyeckMii MOMEHT Aumnois. TOueuHBId JUMONb. JIEKTPHUECKOE ToJje
TOYEYHOTO JUIONS U €r0 pacyeT Ha OCHOBE MPHUHIIMIIA CYNEPHO3UINU. DNEKTPUUYECKOe Moje Ha
OCH JTUIIOJIS ¥ B HAIIPABJICHUH, IEPIIEHAUKYIISIPHOM K OCH JIUIIOJI.

9. DnexTpuyecKUW IUMOIL B OAHOPOAHOM U HEOJHOPOJHOM 3JIEKTPUYECKOM IIOJIE.
[ToreHunanbHast 3HEPTUS JUIOS.

10. CBoOonHble U cBsi3aHHBIE 3apsAbl. BekTop  anekTpuyeckoro cmemieHus. Teopema
["aycca nis 3EKTPUUECKOTrO MoJIs B JUJIEKTPUKE.

11. JludnekTpuky,  MOONSIpU3alus — AUDJICKTPUKOB.  BekTop  MONSpu30BaHHOCTH.
DNEKTpUUYECKOE I10JI€ BHYTPU JUAIEKTPUKOB. JluWaseKTpuyeckass BOCIPUUMYMBOCTD U
MPOHUIIAEMOCTb.

12. YcnoBus [UIsE  BEKTOpa HANpSHKEHHOCTH OJIEKTPUYECKOTO TIONII W BEKTOpa
AIEKTPUYECKOTO CMEILIEHUS Ha TPAHUIIE IBYX JUAICKTPUKOB.

13. CerHeTo3IeKTPHUKH, UX CBOWCTBA. J{MAIEKTpUIECKUN THCTEPE3HC.

14. Pacnpenenenue 3apsga B NPOBOJHUKE.  DIEKTPOCTATHYECKAs  MHIYKIUS.
DneKTpuyeckas EMKOCTbh YEIUHEHHOTO ITPOBO/IHUKA, 2-X IIPOBOAHHUKOB.

15. KonneHcatopsl, BUIbl KOHAEHCATOPOB. OHEPrusl 3apspKEHHOTO IMPOBOJHUKA,
KOHJICHCATOpa. DHEPTHUs dIEKTprudecKoro most. O0beMHas TIIOTHOCTh SHEPTHH.

16. DnekrponBuxkymas cuia. 3akoH OMa U CONPOTHBIICHNE MPOBOAHUKOB. 3akoH OMa B
uHTErpaigbHol 1 auddepenunanpaoi Gpopmax. 3akon Oma At HEOIHOPOAHOTO yUaCTKa HETIH.

17. Knaccuyeckue OnbIThI IO OOHAPYKEHHUIO U OOBSICHEHUIO MEXaHN3Ma BOZHUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHUS JJIEKTPUYECKOTO TOKA. XapaKTEPUCTHKU
ANIEKTPUYECKOTO TOKA: CHJIA TOKA U IJIOTHOCTh TOKA. YpaBHEHHE HEIIPEPHIBHOCTH.

18. PasBerBieHHbIC dekTprueckue 1enu. [IpaBuna Kupxroda.

19. MomHocTts Toka. 3akoH [[xoyns-JleHna B wHTerpanbHOM u auddepeHnanbHON
dbopmax.

20. BekTop MarHUTHOI MHIYKIIMH. MarHUTHOE T0JIe pABHOMEPHO JBUXKYIIETOCS 3apsiia.
3akon buo-Casapa-Jlamnaca.

21. Tlpumenenue 3akoHa buo-CaBapa-Jlamiaca nns pacuera MarHUTHOTO TOJISL TIPSIMOTO
IIPOBOJHMKA C TOKOM, KPyTOBOT'O IPOBOTHUKA C TOKOM.

22. ]JleiicTBHe MarHUTHOTO Ha ABMXKYyIIHiics 3apsan. Cuna Jlopenna. Dddexr Xomna.

23. B3aumopeicTBHE TPOBOJHUKOB C TOKOM. 3aKOH AMITepa.

24. TeopeMma 0 HUPKYISIIIMYA BEKTOPA UHAYKIIMA MATHUTHOTO MOJIA. 3aKOH MOJHOTO TOKA.

25. TlpumeHeHMe 3akOHA MMOJHOTO TOKa JUIS pacuéTa MarHUTHOTO TMOJS COJICHOMJA,
TOPOUJATBHOM KaTyIIKH.

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

27. Pabora 1o mepeMenieHnIo MPOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM ITOJIE.

28. SlBnenue 3IEKTPOMArHUTHOM WHIYKIHUU. OnbIThI ®dapanes. 3akoH
NIEKTPOMarHuTHOM MHAYyKIUH. [IpaBuno Jlenna. DnexkrponBrxkymas cuna MHAyKOnd. [lonHsii
MardHuTHeIi NoToK. Toku Dyxko.

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

30. B3aumuas wHayknus. B3amMHas WHIYKTHBHOCTB. OJHEPrHsl KOHTYypa C TOKOM.
ITnoTHOCTH 3HEPrUM.

31. M3meHeHWe CHIBI TOKAa TPH pPa3MbIKAaHWH/3aMBIKAHWW IICTIH, COJEpIKalIeH
WHYKTUBHOCTb.

32. HamarnnyenHocts. Toku HamMarHuyuBaHUS. BekTop HANpsHKEHHOCTH MarHUTHOTO
noJist. TeopemMa o0 HUPKYISIUU BEKTOPA HAMPSKEHHOCTH MAarHUTHOTO TOJISL.



33. JluBepreHuuss ¥u pOTOpP BEKTOpa HWHAYKIUM MarHuTHOro mojs. BuxpeBoe
AIIEKTPUUYECKOE TI0JIE, TOK CMEIEHHs. DIEKTPOMArHUTHOE TOJIE.

34. VYcnoBus Uil BEKTOPOB MHAYKLIUU M HAIPSDKEHHOCTH MarHUTHOTO TOJISL HA TPAHUIIE
JIBYX MarHeTHKOB.

35. Jlua-, mapa-, heppo MarHeTUKU: OCHOBHbBIE XapaKTEPUCTHKHU.

36. YpaBHenune MakcBemia JUIsl DJICKTPOMAarHUTHOTO TIOJIi B HMHTETPAIBHON U
nuddepennranbHon hopmax.

37. IuddepennuanbHoe ypaBHEHHE HJIEKTPOMArHUTHBIX KOJEOaHWH, €ero peuieHue.
Bunel konebanuit U MX XapaKTEPUCTUKH.

38. VYpaBHeHue BBIHYKICHHBIX KoJieOanuil. Pe3oHaHc TokoB u HanpspkeHuit. [loHaTue o
MEPEMEHHOM TOKE.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccTosiHue MEXIy IBYMs TOYEUHBIMU JIEKTPUYECKMMHU 3apsilaMH, €CJId U3BECTHO,
YTO IPU YMEHBLICHUM 3TOr0 paccTosiHUs Ha 50 cM cuia B3aUMOJCHCTBUS yBEJIWYMBAETCS B 2
paza. OTBer: 1,7 m.
2. Ha merammnueckoil cdepe pagumycom 15 cm Haxomutcs 3apsan Q = 2 uKn. Onpenenuthb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTo MoJisi Ha paccrostHuu I = 10 cM OT meHTpa cdepsbl.
Ortger: 0.
3. Ha wmerammmueckoit chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HaIPSKEHHOCTh £ 3JIEKTPOCTaTHYECKOro MoJisi Ha moBepxHOcTH cheprl. OTBeT: 800 B/M.
4. Ha wmerammueckoi chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTO MMOJIs Ha pacctostHuu I = 20 cM OT meHTpa cepsbl.
OtBet: 450 B/m.
5. Merammyeckuid map pagumycom 5 cm Hecet 3apian Q = 10 aKi. OnpenenuTs nmoTeHIman @
AIIEKTPOCTATUYECKOTO MOl Ha moBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIIEHTPHYECKHE METAITMUECKue 3apsoKkeHHble cdepsl pagmycamu R1 =6 cm u Rz = 10
cM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKn u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E OIS
B TOYKE, OTCTOSIIIEH OT LieHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBer: 0.
7. DNeKTpuyeckoe I0Jie CO3[aHO JABYMS OECKOHEYHBIMH MapauleibHBIMHM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO pacHpeleieHHblii mo miomanu 3apsaa [ = 1 aKn/m% Onpenenuts
HanpsbkeHHocTh E mons mexay minactunamu. OrBer: 0.
8. DnexkTpuyeckoe IoJie CO3[aHO JABYMS OECKOHEYHBIMH MapauIeibHBIMM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO paclpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpspkeHHOCTh E nons BHe mnactud. OTBer: 113 B/m.
9. TloTeHmuasn >TEKTPHUECKOTO TOMs, CO3AAaBAEMOT0 CHCTEMOI 3apsA0B, UMeeT BUI ¢ = a(X?-
y), tme a=1B/M%. Haiiftu MOIy/ihb HATIPSKEHHOCTH DIEKTPHUECKOTO MONA B TOUKE C
koopaunHaTamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteme CU 1 OKpyIIUTh ¢ TOYHOCTBIO 10
nByx mudp mocine 3anstoil. [OTBer: 2,24 B/m.
10. /IBa Toueunsix 3apsima +7,5 HKi u —14,7 aKn pacronoxxeHsl Ha paccTossHUM 5 cMm. Haiti
HANPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM ot BTOporo 3apsaa. Oreer: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh SJIEKTPUYECKOrO MO B TOYKE, PACIOJIOKEHHOH BIOJb
npsamoit, coenunstomeit 3apanel +10 HKn u +8 HKn u naxonsmeiics Ha paccrosauu 12 cm ot
nepBoro u 8 cM oT BTOpOro 3apsiaa. Paccrosnue mexay 3apsaaamu 20 cm. Orset: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOMATCSI OJIMHAKOBBIE MOJIOKUTEILHBIC 3aps bl
2 5Kn. OnpenenuTs HAPSHKEHHOCTD SJIEKTPUYECKOTO OIS B IIeHTpe kBaapara. OrBet: 0.
13. Paccrosnue | mexny 3apsimamu Q=+2 uKu qumons pasHo 10 cm. Haiitu noteHnman ¢ most
CO3aHHOI'O AMIIOJEM B TOUKE, yAaJeHHON Ha I'=10 cM Kak OT IepBOro, Tak U OT BTOPOT'O 3apsija.
Otger: 0.



14, Jlumons C D2JIEKTpUYECKUM MOMEHTOM p =75 nKia'M cBOOOZHO yCTaHaBIMBAaeTCS B
OJIHOPOJHOM DJIGKTPUYECKOM TToJie HampspkeHHocThio E = 80 kB/M. Bperamcnuts paboty A,
HEOOXOIUMYIO JIJISl TOTO, YTOOBI MOBEPHYTH AMIONb HA yroil o = 90°. OTBeT: 6 MKJLK.

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

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

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

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

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

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

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

22. Axkymynsatop ¢ BHyTpeHHUM conpoTtusienueM 0,080M mpu Toke 4A O0TIaeT BO BHELIHIOKO
nenb 8BT. Kakyo MOIIHOCTE OTAACT OH BO BHEUIHIOO 11enb Tipu Toke 6A? OTBet: 11 BT.

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

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

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

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

27. YeMmy paBeH paJuyC TOHKOTO KOJIbI[a, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHUTHOTO MOJIA B IIEHTpe Koblia paBHa 2 A/mM? OTBeT: 7,5 M.

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

29. Kaxoit Tok uzer o ToHKoMy KoJblty paanyca 10 cM, ecinu MHAYKIMS MarHUTHOTO IOJIS B
nenrpe konbla pasHa 100 mxTn? OrBer: 16 A.

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



31. OnpenenuTh UHIYKIMIO MarHUTHOTO TOJISl HA OCH JJMHHOTO COJICHOHMJA, COJEPIKaIlero
n = 20 ButkoB/cM nipu cuie Toka | = 10 A. Otset: 0,025 Ta.

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

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

34.  BBUUCTUTH UUPKYJSIIUIO BEKTOpa HANPSHKEHHOCTH BJOJb KOHTYPA, OXBAaTHIBAIOIIETO
toku 11=10A, [>=15A, Tekymme B OaHOM HampaBieHuu, U TOK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBeT: 5 A.

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

36. Ilpsmoit mpoBox, mo kortopomy TeueT Tok 1=100 A, pacroioxeH B OJHOPOAHOM
MarHUTHOM TI0JIe 10/ yriioM 60° K JuHUSIM MarHuTHoUM uHaykiuu. C kakoil cunoit F neiictByer
1oJie Ha OTPe30K mpoBoja AmuHo# 1=10 cm ecnu marHuTHast uaaykiwms B pasua 0,1 Tn? OTBer:
0,87 H.

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

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

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

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

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

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

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

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

npoBojAa, npu cuie Toka | =1 A, ecnm MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHue
@ =0,1 mB6. OTBet: 0,05 k.
45. HaliTh MHAYKTHBHOCTH MPOBOJSAIIETO KOHTYpa, €CJIM MarHUTHBII IOTOK 4epe3 Hero

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

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

Kon Pe3yabTarsl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMBbl
KOMIIETeHIIH U Conep:xanue KoMNeTeHUH




OIIK-1 CriocobeH NpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIC 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO aHAIN3a M MOJICITUPOBAHMS B MH)KCHEPHOH Jes-
TEJILHOCTH, CBS3aHHOM C POEKTUPOBAHUEM U KOHCTPYHUPOBAHHEM, TEXHO-
JIOTUSIMU ITPOM3BOJICTBA IPHOOPOB M KOMITJIEKCOB IITMPOKOTO Ha3HAYCHUS

OIIK-1.2. IlpumeHsieT 3HaHUsI €CTECTBEHHBIX HAYK B MH)KEHEPHOM MPAKTHKE, CBA3aHHOM C MPo-
eKTUPOBAHUEM U KOHCTPYUPOBAHHEM

Tunosblie TeopeTHYECKHE BOIPOCHI K IK3aMeHY 110 JUCHUILIHHE

1. Pacnpocrpanenue BosH B ymnpyroi cpene. IlponosibHble M IONEpEYHBIE BOJIHBI.
VYpaBHeHue IUIOCKOM W cdepuueckoil rapmMoHundecknx BoyH. Pas3oBas ckopocTb. BomHoBoe
ypaBHeHHe. DHeprus BoiHsbl. [IpuHumn cynepnosunuu BoiH. CTosgune BOJIHBI.

2. BonHoBoe ypaBHEHHME Ui OJIEKTPOMArHUTHOW BONHBL. (OCHOBHBIE CBOWCTBA
IEKTPOMAarHUTHBIX ~ BOJH. OHEPrus JJICKTPOMArHUTHBIX BOMH. Bekrtop IlolHTuHHrAa.
VHTEHCHBHOCTH BOJIH.

3. BpemenHas u npocTpaHCTBEHHass KOrepeHTHOCTH. CTeneHb KOIepeHTHOCTH.
Wutepdepenmms nyx BonH. MaTepdepennus ceera. [llnpuna naTepdepeHIIMOHHON MOTOCHL.

4. CnocoObl HaOmofeHuss uHTepdepeHIUU cBeTa. JIByxiyueBas HHTEphEpEHIIUS.
Wnrtepdepeniuss B TOHKUX IIeHKaX. [losockl paBHOro HakjioHAa M PaBHOM  TOJIIUHBI.
Wutepdepomerpsbl.

5. Judpakuus ceera. Ilpunnun Iolirenca-®Openens.

6. Meron 30 @penens. [Hubpaxkmus DpeHenss Ha KPyrIoM OTBEPCTHH. 3OHHAas
IIJIACTUHKA.

7. Judpakuus @payHrodepa Ha eI U MHOTUX IIeisX. JludpakunonHas pemerka.

8. Jludpakumss Ha nTpocTpaHCTBeHHOH pemetke. Dopmyma Bynbda-bparros.
Pazpemaroast cnocoOHOCTb ONTHYECKUX PUOOPOB.

9. EctecTBeHHBI W TOISIPU30BaHHBIA CBET. 3akoH Maimoca. CTeneHb MOJSPU3AIUH
CBETA.

10. TMonspuzanus mpu OTpaKEHUH U TIperoMiIeHIH. 3akoH bproctepa.

11. PacnpoctpaHeHue cBeTa B MONIOMIAIOIINX cpeaax. 3akoH byrepa. Jlucnepcus cperta.
HopmanibHas u anoMasnpHas Jucrepcusl.

12. TemnoBoe H3MyYeHME U €ro XapaKTEPUCTUKHU. 3aKOHbI TEIUIOBOIO H3Iy4EHUS.
I'mnioresa [1nmanka. @OTOHBI.

13. KopnyckyisipHO-BOJTHOBOM Jlyaqu3sM cBeTa M Marepuu. lumore3a ne bpoiis.
Hexkotopsie cBoiicTBa BoaH ae bponns.

14. DxcrepuMeHTallbHOE TMOATBEP)KJICHHE KBAHTOBBIX CBOMCTB CBeTa: BHEIIHUM
doroapdext: apdpext KomnroHa.

15. BonHoBble cBoiicTBa MHKpouyacTUl. Jludpakius >IEKTPOHOB. [TpuHIHN
HeomnpeaeneHHocTu [eiizeHbepra.

16. BonnoBas ¢yHkuus u ee gpusnueckuit cMpicia. HopMupoBka, cTaHIapTHBIE YCIOBHSL.
Cynepno3unysi COCTOSHUN B KBAHTOBOW MEXAHHKE.

17. KsanToBble ypaBHeHMs MIBIKeHHs (oOmee ypaBHeHue lllpenunrepa, ypaBHeHHE
[penunrepa as CTallMOHAPHBIX COCTOSTHUM).

18. Yactnma B OJHOMEpPHOW MPSMOYTOJILHOW TMOTEHUUAIBHOW siME C OECKOHEYHO
BBICOKMUMH CTE€HKamH. [IpoxokjeHue dYacTHUIlbl CKBO3b TOTCHIHMAIBHBIN Oapbep. JIMHEWHBIN
TapMOHUYECKUH OCLIILIATOP.

19. DHepreTmueckue 30HBI B KpHCTaUIaX B NMPUOJIMKCHUU CHIBHOW CBSI3U. MeTasuibl,
MIOJIYIIPOBOJHUKH U JUDJIEKTPUKHU [10 30HHON TEOPUHU.

20. CoOcTBeHHas ¥ MPUMECHAs TIPOBOJMMOCTD ITOTYTIPOBOAHUKOB. DOTONPOBOIUMOCTH
MIOJIYIIPOBOIHUKOB.

21. KoHTakT OBYyX META/UIOB MO 30HHON TEOpWHU. TepMOITEKTpUUECKUE SBICHUS U UX
IIPUMEHEHUE.

22. BrlnpsMieHne NEpEMEHHOrO TOKA Ha KOHTAKTE METaJlI-TI0JIyIPOBOIHUK.



23. KOHTaKT 3JIEKTPOHHOTO U JBIPOYHOTO MOJIYIIPOBOAHUKOB. TpaH3UCTOPHI.

24. Atom Pesepdopna-bopa. Dueprernueckne ypoBHH. ATOM BOAOpPOAA B KBAaHTOBOM
MEXaHHKE.

25. KBanToBble uymcia 3MekTpoHa B arome. CnuH 3nekrpoHa. CIUH MUKPOYACTHIL.
®epmuonbl. bo3onbl. [lpunnun Ilaynu. PacnpeneneHue 5I€KTPOHOB IO SHEPreTUYECKUM
ypoBHsM B aromax. Ilepuonnyeckas cucrema 31eMeHTOB.

26. IlonATHe O KBAaHTOBBIX CTaTUCTHKAaX boze-OiHmreitna u  depmu-/lupaxa.
BrIpoKI€HHBIN JIEKTPOHHBIN a3 B MeTaJUIaX.

27. Pa3Mmep, cocTaB U 3aps aTOMHOTO siipa. Jledext maccel u sHeprus cBs3u sapa. Criux
A]lpa ¥ €r0 MArHUTHBIA MOMEHT. SInepHsle cuibl. Monenu siapa.

28. 3axKoHOMEpHOCTH 0- U B-pacmanoB. HelTpuHO. y-U3IIy4eHHE B €ro CBONCTBA.

29. Snepuble peakuMuM. ODHEpPreTHYecKass cxemMa sJAepHbIX  peaknuid. [lyTtu
WCIIOJIb30BaHUS SIACPHON SHEPTUH.

30. OO6mme cBoiicTBa mMeMeHTapHBIX 4acTll. Kiaccupukanus >IeMEeHTapHBIX YacTHII.
Yactuupl u aHTU4acTuipbl. CHIIbHOE, JJIEKTPOMAarHUTHOE, cllabo€ U TPaBUTALMOHHOE
B3aUMOJICHCTBHS.

Tunosble 3a1a4M M0 JUCHUIIMHE
1. Ha nytu cBeTroBOil BOJHBI, UAYLIEH B BO3AyXe, MOCTABWIM CTEKISHHYIO TIACTHHKY
(mokazarenp MpenomiieHUs cTekiaa paBeH 1,5) tomumHoW 1 mMMm. Ha cKonbko H3MEHHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJHA MAJaeT Ha IUIACTUHKY HOpMaibHO. OTBeT: 0,5 MM.
2. Haiitu Bce nmnmuubl BoiaH Buaumoro ceera (ot 0,76 mo 0,38 mMxm), KoTtopbie OyayT
MaKCHMaJbHO YCUJIEHBI MPU ONTUYECKOW Pa3HOCTH XO0Jla UHTEPPEpUPYIOIIUX BOJIH, paBHOM 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosaue d mexay aByms mensMu B onbite FOHTa paBHO 1MM, paccrosiaue | oT mienei
10 3kpaHa 3 M. OnpenenuTs IJIUHY BOJHBI A, UCITyCKa€MON HCTOYHUKOM MOHOXPOMAaTHYECKOIO
CBeTa, eciu muprHa b HHTepPepeHIIMOHHBIX T0JI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibHyto mienky (N = 1,3), Haxondiryrocsi B BO3/yX€, MaJaeT HOPMaJIbHO ITy4YOK
aydeit Oenoro cBeta. [Ipu kakoll HauMeHblei TonnuHe d TUIEHKH OTPaKEHHBIH CBET C JUTMHOM
BoiHBI A = 0,55 MKM oOKaxkeTcs MaKCHMallbHO YCHUJICHHBIM B pe3yjbTaTe HHTEPPEPEHIINN?
OtBert: 0,1 MKkM.
S. PaccrosHue Arz,1 MeXly BTOPBIM U IIEPBBIM TEMHBIM KOJIblIaMU HbIOTOHA B OTpa’k€HHOM
ceere paBHO | MM. Omnpenenuts paccrossHue Arip9 MEXAY JIECATBIM M JEBATHIM KOJIBLIAMH.
Oteer: 0,39 mMm.
6. Ha mens mupunoit ¢=0,05 MM magaer HOpMallbHO MOHOXpomaruueckuit cser (A=0,6
MKM). OnpeaenuTs (B rpagycax) yroi ¢ MeXIy NepBOHaYaIbHBIM HalpaBJIeHUEM IIy4YKa CBeTa U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO U (PpakIuoHHYIO0 rosocy. OtBer: 2,75°.
7. CKOJIBKO IITPUXOB Ha KaKIBIH MUJUTUMETP COJACPKHUT NU(PAKIMOHHAS pEIIeTKa, eClin
npyu HaOJNIOJEHMM B MOHOXpoMaTHyeckoM cBeTe (A=0,0MKM) MakCUMyM IMATOrO TMOpsJIKa
oTkJIoHEH Ha yron =18°? Orser: 100.
8. JudpaxuonHas pemnierka cogaepkuT N =200 mrpuxoB Ha Imm. Ha pemerky manaer
HOpMaJIbHO MOHOXpoMaTH4eckuit ceeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJbIIEro mopsaKa
naet ota pemerka? Orser: 8.
9. CKOJBbKO IITPUXOB HA KXl MUJUTUMETP COAEPKUT MU(PaKIMOHHASA PELIeTKa, eCIU
npu HaOIOJCHUM B MOHOXpoMarudeckoMm cBere (A = 0,6 MKM) MakCHMyM TPEThEero MOpsIKa
OTKJIOHEH Ha yron @ = 21°? OrBet: 200.
10. [Ty4ok ecTecTBEHHOIO CBETa, HAYIIHI B BOJE, OTPakacTCs OT TpaHM anMasa (n = 2,42),
norpykeHHoro B Boay (n = 1,33). Ilpu xakom yriie maaeHust o (B rpajycax) OTpakKeHHBIA CBET
HOJTHOCTBIO onspu3oBan? Oreer: 61,2°,



11. VYron bprocrepa ogp, Npy NaJeHUU CBETA U3 BO3/lyXa HA KPUCTAJNI KAMEHHOM COJIM PaBEH
57°. Onpenenutsh CKOPOCTh CBETa B 3TOM Kpucrtauie. OrBer: 194 Mm/c.

12. [IpenenpHBIA yroa o TOJHOTO OTPAKEHHUsS IydyKa CBETa HA TPAHUIE >KUAKOCTH C
BO31yxoM paBeH 43°. Onpenenuth yroa bprocrepa ogp (B Trpamycax) ais MajcHUs Jyda U3
BO3/yXa Ha MOBEPXHOCTh ATOM JKUAKOCTH. OTBeT: =55°45".

13. VYron Mexy IIaBHBIMHM IJIOCKOCTSIMHU MOJSIpU3aTOpa M aHaiau3aropa cocrasisieT 30°.
Onpenenuth W3MEHEHHE MHTEHCHBHOCTH MPOIIEANIETO Yepe3 HHUX CBETa, €CIM Yrojl MEeXIy
[JIaBHBIMU IVIOCKOCTSIMU IOJIIpU3aTOpa U aHajau3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenenp nosspuzauuu P yactuuHo-nosnsipusoBanHoro ceera pasHa 0,5. B ckonbko pas
OTJIMYACTCd MaKCHUMallbHasi MHTEHCHBHOCTH CBETa IIPOIYCKAaEMOIO Yepe3 aHaiu3aTrop, OT
MuHuMaiibHOM? OTBeT: 3.

15. OnpenenuTs TeMIEpaTypy, Py KOTOPOH 3HEepreTHdeckas CBETUMOCTh R» abCOMOTHO YepHOTro
Tena pasHa 10 kBT/M?. OtBer: 648 K.

16. [loTok 5HepruM, W3IMy4aeMblii U3 CMOTPOBOIO OKOIIKA IUIABWJIBHOM Iieud, paBeH 34 Br.
OnpenenuTs TeMIieparypy Meuu, €Ciu IUIOab OKOIIIKA COCTABISAET 6 cm? Otser: 1000 K.

17. Bo ckonbko pa3 HaZo yBEIMUYHUTh TEPMOJAMHAMUYECKYIO TeMIieparypy aOCOIIOTHO YEPHOTO Telna,
4TOOBI €r0 SHEPreTUYecKasi CBeTUMOCTh B3pociia B 16 pa3. OtTser: 2.

18. Ha kakyro [UmMHY BOJNHBI MPUXOAUTCS MAKCUMyM CIIEKTPAIbHOM IUIOTHOCTH SHEPreTHYECKOn
CBETMMOCTH aBCOMIOTHO YepHoro Tena npu Temmeparype 0°C. Orser: 10,6 Mim.

19. Onpenenuth ATUHY BOJHBI cBeTa, oOmywaromiero (oTokaron ¢ padoTol BhIXOAA

A =2,15B, ecnu MakcuManbHasi KMHETHYEeCKasi SHEPTusi (PoTosneKkTpoHOB Tmax = 1 3B. OTBet:
400 um.

20.  Ha moBepxHocTh (hoToKaToAa magaeT MoHoxpomarmueckuii cBer (A =310 um). UToOBI
NOPEKPaTUTh OMHCCHUIO  OJJICKTPOHOB, HY)XHO TMPHWJIOKHUTHh 3aJEPKUBAOIIYI0  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OTBet: 2,3 3B.

21. Yactuma HaxoauTcd B MOTEHUUAIBHOM AlIMKe. HallTh OTHOILIEHHE pa3sHOCTH COCEIHMX
DHEPreTHUECKUX YPOBHEU AEn+1n K dHEprum En gacTuils! B crydae N = 5. Oret: 0,44.

22.  Yacrtuna HaXOAUTCS B MOTEHIMATBHOM siuke. HaliTu oTHOIIEHHE Pa3sHOCTH COCETHUX
DHEPreTHUECKUX YPOBHEH AEn+1n K dHEpruw En 9acTHIlBI B cirydae n — oo, OTBeT: 0.

23. Onpenenuth XOJJIOBCKYIO Pa3HOCTh TOTEHIMAIOB MEXKAYy TpaHSIMU KpPEMHHUEBOTO
obpaszua mwmpuHOi | =2 cM, MOMENICHHOr0 B OJHOPOJHOE MArHUTHOE MOJE€ C HMHAYKIUCH
B = 0,3 T, npu NpoIycKaHUH TOKa TIOTHOCTRIO j = 2 A/M2. TTocTostHuas Xomna Ry = 0,1 m¥/Ku.
OTtBet: 1,2 MB.

24.  OmpenenuTh TMOCTOSHHYIO XoJUula METaNIM4ecKoro oOpasla, eciid KOHIEHTpPaIus
HocuTeneit 3apana N = 4,1-10%° M3, Oreer: 0,015 m%/Ku1.
25.  Kaxkas 4acth (B %) HAyanbHOTO KOJMYECTBA aTOMOB PAAMOAKTHBHOTO AKTHHHS 22°Ac

octanetcs uepe3 5 cyt? [lepuon nomypacmana 10 cyrok. OTBer: 71 %.
26. [ocrosunas pacmaga A py6umus ©Rb pasma 7,7-10* c¢l. Onpemenuts ero mepuon
nosypacnazaa 112 B MunyTax. OrBer: 15 MuH.

27. 3a oauH roj HayalbHOE KOJWYECTBO PAJUOAKTUBHOTO HM30TONA YMEHBIIMJIOCH B TpPHU
pasa. Bo ckoJibko pa3 0HO yMeHbIIUTCH 32 JiBa roga? Oreert: 9.
28. 3a Bpems t = 8 cyT pacmanoch k = 0,75 HauanpbHOro KOIWYECTBA SACP PAAUOAKTUBHOTO

n3zorona. OnpenenuTs nepuo noxypacnaaa 112. OTBer: 4 qHs.

29. SnepHast peakiusi UMeEET BUJ °Li+?— "Be+ ‘He . OnpenenuTs MaccoBO€ YHUCIO
Hegocraromnero siiemenra. Oreer: 7.

12 2 11
30. SlnepHast peakiMss HMEET BHJI C+"H->7+"B, Omnpenennts MacCoBOE YHCIIO
HenocTaroero dieMedra. Orser: 3.

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMMCHIO

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




