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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
KOMIIETEHIIMI 00yyaronmxcs efisiM U TpeOOoBaHUSIM OCHOBHOM 00pa30BaTeIbHOM MporpaMMsbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHON aTTECTAIUH.

OcHoBHas 3afaya — OOECHEYUTh OLEHKY YpOBHS C(HOPMHUPOBAHHOCTH KOMIETECHIIMIA,
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 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 | 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. IIpome:xkyTounas arrecrauus B gopme 3x3amena (1 cemecrp)
Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETEeHIIUH Conep:kaHue KOMIeTeHIN




OIIK-1 CriocobeH NpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIC 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO aHaIN3a ¥ MOJICITMPOBAHHS B
podecCHOHAIBHON IeITeIbHOCTH

OIIK-1.2. IlpumeHsieT ecTeCTBEHHOHAYYHBIE M OOIIEHHKEHEPHBIE 3HAHUS B PO ECCHOHATBHOM
NeATeNIbHOCTU

Tunoseie TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. MarepuanbHas touka. Cucrema orcuera. Ilyte. Ilepememenue. CxopocTh u
YCKOPEHHME MaTepualbHON TOUYKH, UX IPOEKLIUU HA KOOPAUHATHBIEC OCH.

2. Bpamenune marepranbHOW TOYKHM BOKPYT HEMOABHKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBs3p MeXIy YDIOBBIMM M JMHEMHBIMM  KHHEMAaTUYECKUMU
XapaKTEPUCTUKAMHU.

3. KpuBonuHeiiHoe IBMKEHUE MaTepUaNbHON TOUKU. TaHreHLIMAIbHOE U HOPMAJIbHOE
YCKOpEHHE.

4. T'paHunbsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHUKHU. IlepBblii 3akoH HbroToHa.
Cuna, macca u ummynsc. Bropoil 3akon HbtoToHa kak ypaBHeHME IBHXEHHs. Tperuil 3akoH
Herorona.

5. 3akoH BcemupHOro taroreHus. Cuia TsKECTH U Bec Tena. Ympyrue cuiibl. Cuiibl
TPEHHUS.

6. Pabora cuibl m MomHOCTE. KiHETHYECKASI YHEPTHS TIOCTYIATEIIHLHOTO JIBHYKEHUSI.

7. KoHcepBatuBHbIE W JAuccUNaTHBHbIE cuibl. IloreHnuanbHass sHeprus. Bunel
NOTeHIMANbHOU dHepruu. [lonHas MexaHuueckast SJHeprusl.

8. BHyTpeHHHME M BHEIIHHE CWJIbl. 3aMKHYTas CHUCTEMa. 3aKOH COXPAaHEHMs IOJHOM
MexaHn4decKoi 3Hepruu. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBaAMM IIPOCTPAHCTBA U BPEMEHHU.

9. 3akoH coxpaHEHHs UMIYJIbCA.

10. MoOMEHT CHJTbI, MOMEHT MMITYJIbCa. 3aKOH COXPAaHEHHUS MOMEHTA UMITYIIbCA.

11. OcHOBHO 3aKOH AMHAMUKHU BPAIIATEILHOTO ABHKECHHUS.

12. MomeHT uHepiuy, ero cBoiicTBa. Teopema IllTelinepa.

13. BbIBOx MOMEHTOB MHEPIMU CTEPKHS, LIUIUH]IPA, I1apa.

14. Cob6oansbie ocu. ['mpockomn. IIpenieccust rupockormna.

15. Kunetnueckast 5SHeprusi Teja, BpAILIAlOIIErocsi BOKPYT HEMOABM)KHOH OCH.
Kunernyeckas s3Heprust pu MIOCKOM JABH)KEHUU.

16. Ilpunmun otHocutenbHocTH [anmunes. IIpeoOpazosanue [Mammnes. Knaccuueckas
TeopeMa CIIOKEHHUsSI CKopocTel. MIHBapuaHTHOCTB 3akOHOB HpIOTOHA B MHEPIIMATIBHBIX CHCTEMAX
oTcUera.

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

18. PenATUBUCTCKMI 3aKOH MNpeoOpa3oBaHUs CKOPOCTH. PeIsTUBUCTCKUI HMMITyJIbC.
PenstuBucTckoe ypaBHeHHE AMHAMHUKHU. PeISTUBUCTCKHE BBIPAKEHUS ISl KUHETUYECKOW U
IIOJIHOM DHEPruu. B3auMoCBsA3b MacChl U SHEPTUH.

19. TloHATHE O HEWHEPIHMATBHBIX cHcTeMax otcueta. Cwbl wHepuwu. [lpuHIMN
SKBHMBAJIEHTHOCTH DWHILTEHA.

20. JIuddepeHnmaibHOe ypaBHEHHE CBOOOTHBIX TapMOHUYECKUX KOJICOAHWH W €ero
peLicHue.

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

22. CnoxeHre OIMHAKOBO HANPABJICHHBIX M B3aNMHO TIEPIICHANKYIISIPHBIX KOJICOaHMIA.

23. YpaBHEHHE 3aTyxaooluX KonebaHuid M ero pemeHue. [lapamerpsl 3aTyXaromux
KoJ1e0aHMH.

24. VYpaBHeHUE BBIHYXJIEHHBIX KoJeOaHHii U ero penieHue. SIBieHre pesoHaHca.



25. Craructryeckuit Hu TePMOANHAMUYECKU I METOEI HUCCIIENOBaHHU.
TepmoanHaMuueckue mapaMeTpbl. PaBHOBECHBIE COCTOSHUSI M TPOIECCHI, UX M300paKeHUE Ha
TEPMOIMHAMUYECKUX JIMarpaMMax COCTOSHUSI.

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

27. Cpenusis KHHETHYECKAas DHEPIrHs MOJIGKYNI UACAILHOTO ra3a. MOJeKyIsIpHO-
KMHETUYECKOE TOJKOBaHHE aOCONIOTHON Temmeparypbl. Yucio cremneHeld cBOOOABI MOJEKYJIbI.
3aK0H paBHOMEPHOTO pacTpeAcsiCHUs] JHEPTHH 10 CTEIIEHSM CBOOOBI MOJICKYIL.

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

29. 3akon MakcBeia Ui pacipeleieHuss MOJIEKy UICaIbHOTO ra3a Mo CKOPOCTIM U
SHEprusiM. XapaKTepHbIE CKOPOCTH JABUKEHUS MOJIEKYII UJI€aIbHOTO Ta3a.

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

31. Ilpunnun neranbHOrO paBHOBecusi. bapomerpuueckas dopmyna. 3akoH bonbiimMana
JUTSL pacTipeIesICHHs] YaCTUIl BO BHEIIIHEM MTOTEHIIUATIBLHOM I10JI€.

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 Havyano TepMOAMHAMUKH, €0 MMPUMEHEHUE K u3ompoiieccam. 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 mpouecc (mmk). TerutoBele nBUTAaTeNd W XOJOAWIbHBIE MamuHbl. KITJ]
ujeanbHoOM TeroBoit mamuHbl. [{ukn 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)KHOCTH BpAIAIONIETocs JWCKa paBHa 3 M/C.
Touku, pacnonoxennbie Ha AR=10 cm Oarke K OCH, UMEIOT JTHUHEHHYI0 CKOPOCTh Vo=2 M/C.
Onpenenuts yriaoByro CKOpOCTh BpaiieHus aucka. Orser: 10 pan/c.

4. JIuCK BpamiaeTcss COracHo ypaBHeHuio ¢ =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 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 MHEpIMU NTOJIOr0 HUIMHAPA MACCON 2 KT ¥ PAIHYCOM 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,

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

8. Haiitn MomeHT mHepuuu aucka maccoi 0,5 kr u paguycoM 20 CM OTHOCHUTEIBHO OCH

TIEPIIEHIMKYJIAPHOM K IIIOCKOCTH JIMCKa U poxosineit yepes ero nenrp. Orser: 0,01 kr-m2.



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

TIEPIIEHIMKYIIAPHOM K CTEPIKHIO M ITPOXOIAIIEH uepes ero cepenuny. Orser: 0,6 Kr-m2.

10. HaiiTu MOMEHT WHEepUMU CIUIOIIHOTO IMWIMHApPA MAacCco 2 KI' U 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 paspbeiBaeTcsi mpu IMOJBEIIMBAHUM K Hed Tena maccod 36 kr. Teno kakoit
HanbObIIeil MacCchl MOKHO TTOJHUMATh Ha TOH BepeBKe ¢ yckopeHueM 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? KosapdumueHT TpeHHs MEXOy MOBEPXHOCTHIO
creHbl U TesioM pased 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HaiiTu cuity conpoTHBIIEHHS BO3AyXa,
cunras ee nocrogsaaon. Orser: 0,25 H.
16. MaxoBuk B BHAEC HWIMHIApa Maccod 5 kr u paauycoM 20 cM 3a 4 Cc 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 mymo 3a IWIMHAPHK JAUAMETpoM 8 MM, ONpeNeiuTh KaKyro JOJF0 KUHETHMYECKOM
SHEPIUHM TeJla COCTABIISET KMHETHYeCKast dHeprus Bpamenus. Oreet: 0,44 %.

19.  [lox melicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpesa CKOpocTh 2 M/c. OnpenenuThb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OTBet: 800 k.
20.  Masenbkuit mapuk Maccoir 100 T IBHKETCS B TOPHU3OHTAIBHOM IJIOCKOCTH HAa HUTH

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

21. OrnpenenuTth JTMHENHYI0 CKOPOCTh IIEHTpa MOJOT0 LMJIMHIIPA, CKaTUBLIETOCsl 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. CHapsan maccsl 50 Kr, JeTAIMA TOpU30HTAIBHO 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 ropu30oHTANBHBIM penbcaM co cKopocThio 20 kM/4 aBukeTcs miardgopma maccesl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr u ABHXKeTcs BMecTe ¢ miaardopmoil. C
KaKOW CKOPOCTBIO TIOCTIE 3TOTO JABrKeTCs Tuiatopma? OTBet: 16 km/4.

25.  Ilnardopma B BHIEe AMcKa Maccoil 4 Kr U paguycoM 12 cM Bpamiaercs M0 HHEPLUU
BOKPYI' BEpTUKAJIbHOW ocH. BO CKONBbKO pa3 yMEHBIIMTCS YacTOTa BpallleHUs, €CIU 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 rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = Ac0S(wt+@o), rae A=5 cwm,
a ® = 2 ¢!, Haiftu makcumanbHoe yckopenue Touku. Oteer: 20 em/c?.

28. Haiitu mnepuwon koneGanuii (GU3HUECKOTO MASTHHKA, TMPEACTABISAIOMIET0 COO0M

OJTHOPOJHBIA CTepXKEeHb JUIMHOW 60 CM, BpAaIIAlOUIMICS BOKPYT TOPH30HTAIBLHOU OCH,
MIPOXOIATICH Yepe3 OAMH U3 ero KoHIoB. 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 NpUMEeHATh €CTECTBEHHOHAYYHbIE U OOIENH)KEHEpHbIEe 3HAHUS,

METObl MATEMATUYECKOTO aHAJIN3a U MOJIETTUPOBAHUS B
npodeccnoHaNbHOMN eATEeNbHOCTH

OIIK-1.2. IlpumeHsieT ecTeCTBEHHOHAY4HbIE M OOIIENHKEHEPHbIE 3HAHUS B TPOECCHOHATBHOM
JeSITETbHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY M0 TUCHUIIHHE

1. Dnektpudeckuil 3apsig U €ro CBOMCTBA. 3aKOH coXpaHEeHHs 3apsifa. BzauMoneicTeue
3apsiaoB. 3akoH KyoHa.

2. DIEeKTpOCTaTUYeCKOE TIOJie, BEKTOp HampsoKeHHOCTU. [IpuHIMI Ccyneprno3uiiuu
ANIEKTPUYECKHUX IOJIEH U ero MPUMEHEHHE JJIs pacdyeTa IMoJisl, CO3[aHHOTO0 CUCTEMOM 3apsI0B.

3. TloreHnumanbHOCTH D3JEKTpuueckoro mois. Pabora mo mepeMenieHuio 3apsiaa B
AJIeKTpuYecKoM nosie. IToTennmanbHas s3Heprust B3auMOJECHCTBHS SJIEKTPUUYECKHUX 3apPsJI0B.

4. Cps3p MEXIy TMOTEHIIMAJIOM M HaMpsHDKEHHOCTHIO. BhIuuciieHne moTeHIHMana o
HaMPSKEHHOCTH JIEKTPUIECKOTO TTOJIS.

5. TloTok BekTOpa HAaNpPsSHKEHHOCTH OJleKTpudeckoro mons. Teopema [aycca s
AIIEKTPUUECKOTO MOJISI B BAKyyMe.

6. Ilpumenenue Teopembl [aycca nnsi pacdyera SIIEKTPUUYECKUX TMOJIEH, CO3IaHHBIX
TOYCUHBIM 3apsAa0M, PaBHOMEPHO 3apsaKCHHBIMH IIJIOCKOCTBIO, cq)epoﬁ, HUTBIO, OUJIWNHIPOM,
1apom.




7. Teopema 0 HUPKYJISALMH BEKTOpPA HAMPSDKEHHOCTH MeKTprueckoro nons. [lorenuuan
0JIs1 TOYEYHOT'O 3apsija.

8. DnekTpuueckuii MOMEHT JUIOoNs. TOYEYHBIH JHUIMONb. ODJEKTPUYECKOE II0JIe
TOYEYHOT'O JUIONS U €r0 pacyeT Ha OCHOBE MPHUHILMIIA CYNEPIO3ULNU. DIEKTPUUECKOE 110JI€ Ha
OCH JTUIIOJIS ¥ B HAIIPABJICHUH, IEPIEHANKYIIIPHOM K OCH JIAIIOJS.

9. DnexTpUYecKHil AUNOJb B OAHOPOTHOM M HEOJAHOPOTHOM OBIEKTPUYECKOM IIOJIE.
[ToreHnnanbpHas SHEPTUs JUIOIA.

10. CBoOonHble U CBsI3aHHBIC 3apsabl. BEKTOp  3MEKTpUUYECKOro cMmemieHus. Teopema
["aycca nist SIEKTPUYECKOTO MO B TUIIEKTPHKE.

11. Juonexktpuky,  nonspuszanus — AUSIEKTPUKOB.  BekTop  mossipu30BaHHOCTH.
ONEKTPUYECKOE II0JI€ BHYTPH JIUAIEKTPUKOB. JIMAJIeKTpuyecKass BOCIPUUMYHMBOCTD U
IIPOHULIAEMOCTb.

12. VYcnoBus Uil BEKTOpa HANpsOKEHHOCTH AJIEKTPUYECKOTO TMOJIi U BEKTopa
ANIEKTPUUECKOTO CMELIEHUS Ha TPAHULIE ABYX JUIEKTPUKOB.

13. CernerosneKTpUKH, UX CBOKCTBA. JIMAIIEKTPUUECKUI THCTEPE3HC.

14. Pacnpenenenue 3apsga B IPOBOJHUKE.  ODJEKTPOCTATUYECKAs  MHJIYKIUS.
DJneKTpuyYecKas EMKOCTbh YEIUHEHHOTO ITPOBOIHUKA, 2-X IIPOBOAHUKOB.

15. Konaencatopbl, BUIbl KOHACHCATOPOB. OHEPTHsl 3apsSHKEHHOTO IPOBOJHUKA,
KOHJIeHCcaTopa. DHeprus 3JeKTpudeckoro nois. O0beMHas INIOTHOCTh SHEPTUU.

16. DnexrponBmwxkymas cuia. 3akoH OMa ¥ CONPOTHUBIICHHE MPOBOTHUKOB. 3akoH OMa B
uHTerpaiabHoil u auddepenunansHoi popmax. 3akon Oma A1 HEOIHOPOAHOTO yYacTKa LEIH.

17. Knaccudeckue OmbITHI 10 OOHAPYKEHUIO U OOBSICHEHHIO MEXaHN3Ma BOSHUKHOBEHHS
JJIEKTPUYECKOTO TOKA. YCIIOBUS BO3HUKHOBEHHUS JIEKTPUYECKOIO TOKA. XapaKTEPUCTUKU
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPHIBHOCTH.

18. PasperBnenHsble rnekTpuueckue nenu. Ilpasuna Kupxroda.

19. Mommnuocts TOKa. 3akoH Jxoyns-Jlenma B mHTerpampHOW W auddepeHnnanbHOMl
dbopmax.

20. BekTop MarHUTHOM MHIYKITMH. MarHUTHOE TI0JIe pABHOMEPHO JIBUXKYIIETOCS 3apsiia.
3akoH buo-Casapa-Jlamnaca.

21. Tlpumenenue 3akoHa buo-Caapa-Jlamaca st pacdeTa MAarHUTHOTO TIOJISI TPSIMOTO
IIPOBOJHMKA C TOKOM, KPyTOBOT'O IIPOBOJHUKA C TOKOM.

22. ]JleiicTBHe MarHUTHOTO Ha ABWKyImiics 3apsa. Cwia Jlopenna. Dddexr Xomna.

23. B3aumopeiicTBHE IPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

24. Teopema O IUPKYJISIHMN BEKTOPA WHAYKIIUA MAaTHUTHOTO TI0JIs. 3aKOH ITOJIHOTO TOKA.

25. TlpuMeHeHHe 3aKkOHa IOJHOTO TOKa JUIsl pacuéTa MarHMTHOTO IOJs COJEHOMJA,
TOPOUJATIBHON KaTyIIKH.

26. Tlorox BekTOpa MarHMUTHOM mHAyKUuH. Teopema I'aycca i BEKTOpa HMHAYKIUH
MarHuTHOTO nosisd. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOJIHOM MarHUTHOM IOJIE.

27. Pabora no nepemMenieHnIo MPOBOJHUKA U KOHTYpa C TOKOM B MATHUTHOM IIOJI€.

28. SIBnenue JIEKTPOMArHUTHOMN WHIYKIUU. OnbIThI QDapanes. 3aKoH
ANIEKTPOMarHuTHOM MHAyKuuu. ITpaBuio Jlenna. Dnexkrponsuxymas cuina UHIyKIuu. [lonHbiin
MarHuTHeI NOoTOK. Toku Dyxko.

29. SBnenune camomHaykiuu. MuaykrtusHocTh. JJIC camoumnaykuuu. MHIyKTUBHOCTD
COJICHOU 1.

30. B3aumuas wuHayknus. B3auMHas HHIYKTHBHOCTb. OHEPrHs KOHTypa C TOKOM.
IInoTHOCTB 2HEprUM.

31. U3meHeHwe CHJIbl TOKAa TMPH pa3MbIKAaHUM/3aMbIKAHWM IIETIH, COJep Kallei
UHAYKTUBHOCTD.

32. HamarnmuenHocts. Toku HamMarHnuuBaHus. BeKTop HampsHKEHHOCTH MarHUTHOIO
noJisi. Teopema o UPKYNIALKUY BEKTOpa HAMPSHYKEHHOCTH MarHUTHOTO MOJIS.

33. /luBepreHuuss W poTOp BEKTOpa MHIYKIMM MarHuTHoro mois. Buxpesoe
AIIEKTPUYECKOE T0JIE, TOK CMEIICHUSI. DIEKTPOMarHUTHOE TOJI€.



34. YcmoBwust A1l BEKTOPOB MHAYKIIMU W HANPSDKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIIe
JIBYX MarHETHKOB.

35. [ua-, mapa-, peppo MarHeTUKH: OCHOBHBIC XapaKTEPUCTHKH.

36. YpaBHenune MakcBemia Uil DJIEKTPOMAarHUTHOTO TIOJIi B HMHTETPAIBHON U
nuddepeHnranbHON hopmax.

37. uddepeHnuanbHoe ypaBHEHHE HJIEKTPOMArHUTHBIX KOJEOaHWH, €ero peuieHue.
Bupl konebaHuit 1 X XapaKTEPUCTUKH.

38. VYpaBHeHUe BBIHYKICHHBIX KojeOaHuil. Pe3onanc TokoB u HampspkeHui. [loHsATHE O
MIEPEMEHHOM TOKE.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccTosiHue MeXIy IBYMs TOYEUHBIMU JIEKTPUUYECKMMHU 3apsilaMH, €CJId U3BECTHO,
YTO IPU YMEHBIIEHUH 3TOr0 paccTosHUs Ha 50 cM cuila B3aUMOJCHCTBUS YBEIWYMBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha merammueckoit chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 wKn. Onpenenuts
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTo MMoJisi Ha pacctostHuu I = 10 cM OT meHTpa cdepsl.
Ortger: 0.
3. Ha wmerammmueckoit chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenuthb
HaIPSKEHHOCTh £ 3JIEKTPOCTAaTHYECKOro MoJisi Ha moBepxHOCTH cheprl. OTBeT: 800 B/M.
4. Ha merammueckoi chepe pamguycom 15 cm mHaxomutes 3apsn Q = 2 uKin. Onpenenuthb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTO MMOJIs Ha paccTostHuU I = 20 cM OT meHTpa cepsbl.
OtBet: 450 B/m.
5. Merammyeckuid map pagumycom 5 cm Hecet 3apan Q = 10 uKin. Onpenennts nmoTeHman @
AIIEKTPOCTATUYECKOTO 01l Ha moBepxHocTH 1apa. Orser: 1800 B.
6. JlBe KOHIEHTPHUYECKHE METAITMYECKUE 3apsoKeHHble cepsl pagumycamu R1 =6 cm u Rz = 10
cM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKi u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E mosis
B TOYKE, OTCTOSIIIEH OT LieHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBer: 0.
7. DnexKTpuyeckoe I0Jieé CO3[aHO JABYMS OECKOHEYHBIMH MapauleibHBIMHM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO pacHpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpsbkeHHocTh E mons mexay minactunamu. OrTBer: 0.
8. DnexkTpuyeckoe Io0Jie CO3[aHO JABYMS OECKOHEUHBIMH MapauIeibHBIMM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO paclpeleieHHblii no miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpspkeHHOCTh E nons BHe mnactud. OTBer: 113 B/m.
9. TloTeHuuasn >TEKTPHUECKOTO TOMs, CO3AaBAEMOT0 CHCTEMOI 3apsA0B, uMeeT BUI ¢ = a(X?-
y), tme a=1B/M%. Haiftu MOIy/ b HANPSKEHHOCTH OIEKTPHUECKOTO MONA B TOUKE C
koopauHatamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteMe CH 1 OKpyIiIUTh ¢ TOYHOCTBIO 10
nByx mudp mocne 3amsroil. [OTBet: 2,24 B/m.
10. /Ia Toueunsix 3apsna +7,5 HKi u —14,7 aKn pacronoxxeHsl Ha paccTossHUM 5 cM. Haitu
HANPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEpPBOTO
u 4 cM oT BTOpOro 3apsaa. Oreer: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh SJIEKTPUUYECKOrO TMOJs B TOYKE, PACIOJIOKEHHON BAOJIb
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 HaXOISATCS OJMHAKOBBIE MOJIOKUTEIBHBIE 3aPsiIbl
2 uKn. OnpenenuTh HaPSHKEHHOCTD AIEKTPHUECKOTO TOJIs B IeHTpe kKBaapaTa. Oreer: 0.
13. Paccrosuue | mexny 3apsimamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHuman ¢ most
CO3aHHOT'O AMIIOJNEM B TOUKE, yAajJeHHOU Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsija.
Otger: 0.



14, Jlumons C D2JIEKTpUYECKUM MOMEHTOM p =75 nKia'M cBOOOZHO yCTaHaBIMBAaeTCS B
OJTHOPOJHOM DJIEKTpUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bprumcnute paboty 4,
HEOOXOIUMYIO JIJISl TOTO, YTOOBI MOBEPHYTH AMIONG Ha yroi oo = 90°. OTBeT: 6 MKJLXK.

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

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

17. Haiitu paamyc Ri1 BHyTpeHHEell OOKIaaku CQepuvyeckoro KOHAEHCATOpPa EeMKOCTBIO
C = 3,3 n, ecnu paguyc 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 onMHAKOBBIX KOHJIEHCATOpa COEJUHEHBI IMOcienoBaTeNbHO. EMKOCTh Takoil Oarapeu
C =100 . Ompenenuth €MKOCTh OaTaper KOHACHCATOPOB, MOCIE TOTO, KaK OJUH W3 HHUX
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 IIPOBOJIHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitu 3apsin ¢, mpoTekarouiuii yepe3 IoONEpeyHOe CeueHHe MPOBOAHMKA 3a Bpems t=1c.
OTtBer: 0,25 K.

22. Axkymynsatop ¢ BHyTpeHHUM conpoTtusienueM 0,080M mpu Toke 4A O0TIaeT BO BHELIHIOKO
nens 8BT. Kakyro MOIIHOCTB OTJAacT OH BO BHELIHIOK Lienb npu Toke 6A? OrBer: 11 Br.

23. Kucrounuky toka ¢ 9JIC [1=1,5 B npucoeauannm katymky ¢ conpotuicanem R=0,1 Owm.
AMriepMeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korja k MCTOYHMKY TOKa MPHUCOEIUHHIN
MOCJIEI0BATENbHO €11 OJMH UCTOYHUK TOKa ¢ Takoil ke D/[C, To cuna Toka | B TOM ke KaTylike
okazasiack paBHoit 0,4 A. OnpenenuTs BHYTPEHHEE COMPOTUBIIECHUE MEPBOTO0 MCTOYHHUKA TOKA.
OtBer: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHemIHEH Ilenn akKyMYJIsSTOpa BbIEIsIeTCs MOomHOCTE P1=18 Br,
npu cuie Toka l>=1A - coorBerctBeHHO P>=10BT. Onpenenuts BHyTPEHHEE COMPOTHUBIICHUE I
Oarapeun. OtBet: 20 Om.

25. TInoTHOCTH TOKa B MEIHOM NPOBOMHHKE paBHa 2 A/mMm‘. Haiftm HampsykKeHHOCTh
IIEKTPUYECKOTO TOJS B IPOBOAHMKE. YJIenbHOEe comnpotusieHune meau 17 HOm'm. OtBer:
34 mB/m.

26. Ilo mpsiMoMy O€CKOHEYHO JUIMHHOMY TMpPOBOAHMKY TeueT Tok 50 A. Ompenenuts
MarHMTHYI0 WHAYKLHIO B TOYKE, YJAJIEHHOM Ha paccrosiHue 5 cM oT npoBojgHuka. OTBer:
200 mxTa.

27. YeMmy paBeH paJnyC TOHKOTO KOJIbIla, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHUTHOTO MOJIA B IIEHTpe Kosblia paBHa 2 A/mM? OTBeT: 7,5 M.

28. Kakoii Tok TedeT no npsMoMy OECKOHEYHO JIMHHOMY MTPOBOJIHUKY, €CJIM Ha paccTostHUU 10
CM OT Hero marHuTHas uHaykuus pasHa 20 MxTn? OtBer: 10A.

29. Kakoli Tok uzieT o ToHKOMy KoJiblly paguyca 10 cm, eciau HHIyKIUs MarHUTHOTO T10JIS B
neHTpe konbla paBHa 100 mxTn? Oreer: 16 A.

30. /IBa AIMHHBIX MMapajUIeIbHBIX IPOBOJA HAXOAATCS HA PACCTOSHUM I =5cCM OIWH OT
npyroro. ITo mpoBoiaM TEKyT B MPOTHUBOIIOJIOKHBIX HAIPABICHUAX oquHaKkoBble Tokn | =10 A
Kaxapld. HaliTu HanpsokeHHOCT, H MarHMTHOTO MOJSE B TOYKE, HAXOJAIIEHCsl HA pacCTOSHUU
r1 =2 cM oT oJHOTO | 2 = 3 ¢M OT Apyroro nposoaa. OTeer: 132 A/m.
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31. OnpenenuTh UHIYKIMIO MAarHUTHOTO TOJISI HA OCH JTMHHOTO COJIEHOM[IA, COAEPKAILEro
n = 20 ButkoB/cM nipu cuite Toka | = 10 A. Otset: 0,025 Ta.

32. CKOJIbKO BUTKOB Ha €IMHMILY JJIMHBI COJACPKUT JUIMHHBIA COJICHOMJ MPU CHJIE 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. Bpruucaute TUPKYISIIUMI0 BEKTOpa HAIMPSKEHHOCTH BIOJb KOHTYpPa, OXBATHIBAIOIIEIO
toku |1=10A, [>=15A, Tekyumme B OJHOM HampaBieHUH, U ToK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBeT: 5 A.

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

36. IIpsmoii mpoBoxm, mo kotopomy TteueT Tok 1=100 A, pacmosoxeH B OZHOPOJTHOM
MarHuTHOM ToJie o yriiom 60° Kk muHusM MarHuTHOM nHAyknuH. C kakoi cuioit F neictByer
1oJie Ha OTpe30K mpoBoja AmuHo# 1=10 cm ecnu marHuTHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

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

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

39. Beruuciauth paauyc R gyru okpyKHOCTH, KOTOPYIO OMUCHIBACT MMPOTOH B MATHUTHOM II0JIE C
uaayknuen B = 15 mTn, ecnu ckopocTh L nmpotoHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIBykpaTHO HMOHU3HPOBAHHBIA aTOM Treius (Q-4acTHIA) JBWKETCS B OJHOPOJIHOM
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. llenb COCTOWT W3 MOCIEAOBATEIbHO COEIWHEHHBIX compoTuBieHus R =1 Owm, kaTymiku
uHAyKTUBHOCTH L = 1 T'H, nctouynuka Toka u kmoya. Kimtou 3aMkHyT. Uepe3 kakoe BpeMs Mocie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymeHbmuTes B 2 pasa? Orser: 0,693 c.

43. llemb COCTOMT H3 TMOCIEIOBAaTeIbHO COEAMHEHHBIX  COMPOTHUBIEHUS, KATYIIKH
WHAYKTUBHOCTH, UCTOYHHKA TOKa M Kitouya. Koy 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya Ccuja TOKa B LEMU YMEHbIIMIack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
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. HaliTu MHAYKTUBHOCTH MPOBOJAIIETO KOHTYpa, €CIM MAarHUTHBIM IOTOK dYepe3 HEro

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

4.3. IIpome:kyTOouHas aTTecTanusa B popme 3k3ameHa (3 cemecTp)

Kon Pe3yibTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Coaepxanue KOMIeTeH UM




OIIK-1 CriocobeH NpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIC 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO aHAIN3a ¥ MOJICITUPOBAHUS B
podecCHOHAIBHON AEeATeTbHOCTH

OIIK-1.2. IlpumeHsieT ecTeCTBEHHOHAYYHBIE M OOIIEHHKEHEPHBIE 3HAHUS B PO ECCHOHATBHOM
NeATeNIbHOCTU

Tunoseie TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. Pacnpoctpanenue BonH B ymnpyroil cpene. IlpoponbHble W IONEPEUHBIE BOJIHBI.
VYpaBHeHHE TUIOCKOW M cepHuecKord TapMOHWYECKHX BOJIH. dDa3oBas CKopocTh. BosiHOBOE
ypaBHeHHE. DHeprus BoiHbl. [IpuHumn cynepnosunuu BoiH. CTosune BOJIHBI.

2. BonHoBoe ypaBHeHME Ui AJIEKTPOMAarHUTHOW BOJIHBL. OCHOBHBIE CBOHCTBa
ANIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusi dJJIEKTPOMAarHUTHBIX BoiaH. Bekrtop IloliHTHHTA.
WM HTEHCUBHOCTbH BOJIH.

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

4. Cnocobbl HabOmronenuss uHTepdepeHunu cBerta. JIByxiydeBas wuHTEpdepeHIus.
Wutepdepentyist B TOHKMX IUIeHKaX. I[losockl paBHOrO HakiIOHAa M PABHOM  TOJIIMHBL
HnTepdepomerpsl.

5.  Mudpakaus ceera. [Ipuniun Iolirenca-dOpenHens.

6. Meton 30 ODpenems. Audpaxuuss DpeHens Ha KpPyrJIOM OTBEPCTHH. 30HHAS
IUTACTUHKA.

7.  udpakuus @paynrodepa Ha meaud 1 MHOTHX Ieisix. udpakunonnas pemerka.

8. Judpakumss Ha npocTpaHcTBeHHON pemietke. Dopmyna Bynbba-bparros.
Pazpemaroniast cnocoOHOCTh ONTUYECKUX TPHUOOPOB.

9. EctecTtBeHHBIH M NOISIpU30BaHHBIA cBeT. 3akoH Maitoca. CreneHb NOISpU3ALUU
CBETA.

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

11. PacmpocTpaHeHue cBeTa B MOMIONIAOIINX cpenax. 3akoH byrepa. Jlucnepcus crera.
HopmanbHast 1 aHoMasbHasi IUCIEPCHS.

12. TemnoBoe W3NMyYeHHE W €ro XapaKTEPUCTUKH. 3aKOHBI TEIUIOBOTO H3ITy4CHHUSI.
I'unoresa [1nanka. @OTOHBI.

13. KopmyckyisipHO-BOTHOBOW JIyalu3M CBeTa M Marepuu. lwumore3a ne bpois.
Hekotopeie cBolicTBa BOH A€ bpons.

14. DxcnepuMEHTaIbHOE TOATBEP)K/IEHHWE KBAHTOBBIX CBOICTB CBETa: BHEIIHUN
doroaddext: apdext KomnroHa.

15. BonHoBble cBoMcTBA MuKpouacTHll. Judpakuus 3IeKTPOHOB. [TpuHIHN
HeonpeneneHHocTH [eitzenOepra.

16. BomHoBas ¢pyHKIUS U ee pu3mueckuii cMbIicia. HOpMUpOBKa, CTaHIapPTHBIC yCIOBUSI.
Cyneprio3unus COCTOSIHUM B KBAHTOBOM MEXaHHMKE.

17. KBanTtoBble ypaBHeHHs [BHXeHUS (oOmiee ypaBHeHue Illpenunrepa, ypaBHeHue
[IIpenuHrepa aas CTallMOHAPHBIX COCTOSTHUN).

18. Yactnma B OJHOMEpPHOW TMPSMOYTOJIEHOW TIOTEHIIMAIBHOW sIME C OECKOHEYHO
BBICOKUMH CTeHKaMu. [IpoxoxkieHue 4YacTHIbl CKBO3b MOTEHLHUANbHBIA Oapbep. JIMHEHHBIN
TapMOHUYECKUI OCILUILIATOP.

19. DHepretnueckue 30HBI B KpUCTasIaX B NPUOJIMKEHUU CUIBLHOM CBsI3U. MeTasuibl,
MOJIYPOBOIHUKU U AUDJIEKTPUKHU 10 30HHOU TEOPHUH.

20. CobcTBeHHas ¥ MpUMECHas! MPOBOJMMOCTD MOJIYTIPOBOAHUKOB. DOTONPOBOIUMOCTD
MOJTyPOBOTHUKOB.

21. KoHTaKT ABYyX METaJUIOB IO 30HHOW Teopuu. TepMOdIEKTpUYECKHE SBICHUS U HUX
IIPUMEHEHHE.

22. BrlnpsmieHne NepeMEeHHOro TOKa Ha KOHTAKTe METaJI-TI0JIyIPOBOIHUK.



23. KOHTaKT 3JIEKTPOHHOTO U JBIPOYHOTO MOJIYIIPOBOAHUKOB. TpaH3UCTOPHI.

24. Atom Pesepdopna-bopa. Dueprernueckue ypoBHH. ATOM BOJOpPOAA B KBAaHTOBOM
MEXaHHKE.

25. KBanToBble uymcna 3nekTpoHa B arome. CnuH snektpoHa. 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 3JIEKTPOHHBIN a3 B MeTaJIaX.

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. Slnepuble  peakuMd. DHEpPreTHMYecKas cxemMa sJAepHbIX  peakumid. [lyTtm
WCIIOJIb30BaHUS SIACPHON SHEPTUH.

30. OGmmue cBoiicTBa ameMeHTapHBIX 4acTull. Kiaccupukanus >IeMEeHTapHbIX YacTHUIl.
Yactuupl u antuvactuipl. CullbHOE, 3JIEKTPOMAarHUTHOE, cJla00€ U TPaBUTALMOHHOE
B3aUMOJICHCTBHS.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Ha nyTtu cBeToBOH BOJHBI, MAYLIEH B BO3JyXe, NOCTaBWIN CTEKISHHYIO IUIACTUHKY
(mokazaTtenb mHpeaoMiIeHUs cTekia paBeH 1,5) tommuuoi 1 mm. Ha ckoimbko H3MeHHTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJHA MAJaeT Ha IUIACTUHKY HOpMaibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mnuubl BonH Buaumoro csera (ot 0,76 no 0,38 mMxM), KOoTOpble OynyT
MaKCHMaJbHO YCUJIEHBI MPU ONTUYECKOW Pa3HOCTH XO0Jla UHTEPPEpUPYIOIIUX BOJIH, paBHOM 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexay aByms miensimu B onbite FOHra paBHo 1MM, paccrosinue | ot menei
10 3kpana 3 M. OnpenenuTs UIMHY BOJTHBI A, UCITYCKaeMOH MCTOYHUKOM MOHOXPOMATHYECKOTO
CBETa, ey muprHa b HHTepPEepeHIIMOHHBIX 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 ceeta. [Ipu kakoil HauMeHblei TonnHe 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. Ompenenutbs paccrossHUE Arip9 MEXAY IECATBIM M JEBATBIM KOJIBLIAMH.
Oteer: 0,39 mMm.
6. Ha mens mupunoit ¢=0,05 MM magaer HOpMallbHO MOHOXpomaruueckuit cser (A=0,6
MKM). OnpenenuTs (B rpagycax) yroi ¢ MexXIy NepBOHaYaIbHBIM HalpaBJIeHUEM IyUYKa CBEeTa U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO IU(PpakMoHHY0 nojocy. OtBer: 2,75°.
7. CKOJIBKO IITPUXOB HAa KaKIBIH MUJTUMETP COJACPKHUT NU(PAKIMOHHAS pEIIeTKa, eclin
npyu HaOJIOJEHUMH B MOHOXpoMaTHyeckoM cBeTe (A=0,0MKM) MakCUMyM MATOrO TMOpsIKa
oTkJIoHEH Ha yron =18°? Orser: 100.
8. Judpaxuonnas pemietka cogepkuT 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 MOHOXpoMatudeckoMm cBere (A = 0,6 MKM) MakCHMyM TPEThEero MOpsIKa
OTKJIOHEH Ha yron @ = 21°? OrBet: 200.
10. [Ty4oKk ecTecCTBEHHOrO CBeTa, WAYIIUI B BOJE, OTPAKACTCs OT TpaHu ainmasa (n = 2,42),
norpyxenHoro B Boxay (n = 1,33). [Ipu kakom yriie majeHus o (B rpajaycax) OTPaKCHHBINA CBET
NOJIHOCTBIO NosApu3oBan? OTeer: 61,2°,



11. VYron bprocrepa ogp, Npy NaJeHUU CBETA U3 BO3/lyXa HA KPUCTAJNI KAMEHHOM COJIM PaBEH
57°. Onpenennuth CKOPOCTh CBETA B 3TOM Kpucramie. Orser: 194 Mwm/c.

12. IlpenenbHblid yros o MOJHOTO OTPAXEHUS ITyyKa CBETa HA TPAHUIE >KUIKOCTU 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 IUJIOCKOCTSIMHU MOJIsIpU3aTOpa M aHaiu3atopa cocrasiser 30°.
Onpenenuth W3MEHEHHE MHTEHCHBHOCTH MPOIIEANIETO Yepe3 HHUX CBETa, €CIM Yrojl MEeXIy
[JIaBHBIMU IVIOCKOCTSIMU IOJIIpU3aTOpa U aHajau3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenenp nonspuzauuu P yactuuHo-nossipu3oBaHHoro ceera pasHa 0,5. B ckonbko pa3
OTJIMYACTCd MaKCHUMallbHasi MHTEHCHBHOCTH CBETa IIPOIYCKAaEMOIO Yepe3 aHaiu3aTrop, OT
MuHuMaiibHOM? OTBeT: 3.

15. OnpenenuTs TeMIEpaTypy, Py KOTOPOH 3HEepreTHdeckas CBETUMOCTh R» abCOMOTHO YepHOTro
Tena paHa 10 kBT/M%. Otset: 648 K.

16. [Totok sHepruM, W3IIy4aeMblii M3 CMOTPOBOIO OKOIIKA IUIABWIBHOM Tieud, paBeH 34 BT.
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
OPEKPaTUTh OMHUCCHUIO  O3JCKTPOHOB, HY)XHO TMPHWJIOKHUTH 3aJEPKUBAMOIIYI0  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OtBeTt: 2,3 3B.

21. Yacruma HaXoauTCd B MOTEHUHUAIBHOM sAlMKe. HallTh OTHOILIEHWE Pa3sHOCTH COCEIHMX
DHEPreTHUECKUX YPOBHEH AEn+1n K dHEeprum 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 — 0. 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. Onpenenuth MOCTOSHHYIO XoOJla METaUIMYecKOro o0paslia, €ciau KOHIICHTpAIlUs
HocuTeneu 3apsiaa n =4,1- 10%° M3, Oreer: 0,015 M3/Ku1.
25. Kakas wacte (B %) Ha4yanbHOTO KOJHMYECTBA aTOMOB PaJMOAKTUBHOTO aKTHHUSA 25A¢

octanetcs uepe3 5 cyt? [lepuon nomypacmana 10 cyrok. OrBet: 71 %.
26. [octosuuas pacmaga A pyounus ©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 ckoJsibko pa3 0HO yMeHbIIUTCS 32 1Ba 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.

6y ; 9 4
29. SlnepHast peakiys HMMEET BHJI Li+?— "Be+ "He OmnpenenuTh MacCOBOE YHCIIO
HejocTaromnero snementa. Oreer: 7.

12 2 11
30. SlnepHast peakiuss MMEET BHJ C+H->7+"B, OrnpenenuTb MaccoBOE YHUCIO
HenocTaroero dieMedra. Orser: 3.
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