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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUANTBl — 3TO COBOKYIMHOCTh Y4YeOHO-METOJUYECKHX MAaTepHaIOB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OIICHKM KadecTBa OCBOCHHS OOYYAIONIMMUCS J@HHOW JUCIUIUIMHBI KaK 4YacTH 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 — 0OECHEYUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMH,
3aKpEIICHHBIX 33 JTUCHUILITUHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTanus MpoBOIUTCS B (hOpMeE SK3aMEHa B IIEPBOM, BTOPOM M 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/10i KOMIETEHIMH (MM €€ 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
npejacTosiell padoThl MO CHENMATbHOCTH, CHPABISIOUIUIICS C BBINOJIHEHUEM 33/aHUH,
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.

OneHKa «HeyI0BJIETBOPUTEJIBHO» BBICTABJISAETCSA TAaKKE B CIydae, €CIU CTYACHT 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 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JTUCIUIIJIMHE

No KonTponupyemebie pazaesnbl Kon xoHTpoaupyemoit Bun, meron, popma
/i (TeMbl) AUCIUTUIMHBI KOMIMETeHIUH (1in eé OLIEHOYHOTO
4acTu) MEPOIPHUSITHS
1 2 3 4
1 du3nyeckre OCHOBBI KJIACCUYECKON MEXaHUKHU
1.1 | Bregenue OIIK-3.1 SK3aMeH
OIIK-3.2
1.2 | Kunemaruka nocTynaTeabHOTO OIIK-3.1 OK3aMeH
Y BpalaTeIbHOTO JIBHXKCHHSI OIIK-3.2
1.3 | Jlunamuka nocTynaTeabHOro u OIIK-3.1 OK3aMeH
BpalaTeIbHOTO JIBH)KCHHS OIIK-3.2
1.4 | 3akoHBI COXpaHEHHUS OIIK-3.1 DK3aMeH
OIIK-3.2
1.5 | OcHOBHI cienUaILHON TEOPUHU OIlIK-3.1 DK3aMeH
OTHOCUTEIbHOCTH OIIK-3.2
1.6 | Mexanuueckue KoieOaHus OIIK-3.1 DK3aMeH
OIIK-3.2
2 OcHOBBI MOJIEKYJIAPHOM (PU3UKU U TEPMOJIUHAMUKHU
2.1 | OcHOBBI MOJICKYJIIPHON (PU3UKU OIIK-3.1 DK3aMeH
OIIK-3.2
2.2 | OCHOBBI TEPMOJAUHAMHUKHI OIIK-3.1 DK3aMeH
OIIK-3.2
3 DIEKTPUIECTBO
3.1 | DnekrpocraTuka OIIK-3.1 DK3aMeH
OIIK-3.2
3.2 | [IpOBOTHUKY U JUIIEKTPUKHU B OIIK-3.1 DK3aMeH
AIEKTPUUYECKOM T10JIE OIIK-3.2
3.3 | [ToCTOSIHHBIIH AIIEKTPHYECKHI OIIK-3.1 DK3aMeH
TOK OIIK-3.2
4 DNEeKTPOMarHeTHU3M
4.1 | MarHuTHOE 1oJie B BaKyyMe OIIK-3.1 OK3aMeH
OIIK-3.2
4.2 | MarauTHOeE TIOJIE B BEILIECTBE OIIK-3.1 DK3aMeH
OIIK-3.2
4.3 | DnekTpoMarHuTHas MHIYKIHS OIIK-3.1 OK3aMeH
OIIK-3.2
4.4 | DnekTpoMarHuTHbIE KojeOaHus OIIK-3.1 DK3aMeH
OIIK-3.2
5 BosHb! u onTrka
5.1 | Boxnsl OIIK-3.1 DK3aMeH
OIIK-3.2
5.2 | Onrtuka OIIK-3.1 DK3aMeH
OIIK-3.2
6 KBanToBas ¢uznka
6.1 | KBanToBas onTuka OIIK-3.1 OK3aMeH
OIIK-3.2
6.2 | KBanToBas MexaHHKa OIIK-3.1 OK3aMeH

OIIK-3.2




7 AToMHas U siiepHast pusmnka
7.1 | ®uzuka atoma OIIK-3.1 DK3aMeH
OIIK-3.2
7.2 | DneMeHTHI (PU3UKH TBEPAOTO OIIK-3.1 DK3aMeH
Tena OIIK-3.2
7.3 | SAnepnas pusuka OIIK-3.1 DK3aMeH
OIIK-3.2

4 TUTIOBBIE KOHTPOJIBHBIE 3AJTAHUA 1 UHBIE MATEPHUAJIBI

4.1. llpome:kyTouHas arTectauus B popme 3x3amena (1 cemectp)

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPaMMBbl
KOMIIETeHIIHU U Conep:xanue KoMNeTeHUH
OIIK-3 Crnoco0eH NpuMeHSITh COOTBETCTBYIOIIUHN (PU3UKO-MaTeMaTUYECKUN

arrapar, METOJbl aHAJIM3a U MOACTIUPOBAHUA, TCOPECTHUICCKOI'O U
OKCIICPUMCHTAJIBHOT'O UCCIICIOBAHU ITPH PCIHICHHUHU HpO(beCCHOHaHBHbIX
3aaa4

OIIK-3.1. IIpumeHsieT COOTBETCTBYIOUIMI (PHU3UKO-MATEeMAaTUYECKUN amnmapaT, MEeTOJbI
MOJICTTUPOBAHUS M TEOPETUUCCKOTO HCCIICIOBAHUS TIPU PEIICHUH MPOPECCHOHATBHBIX 3a/1a4

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHUILIHHE

1. MarepuanbHas Touka. Cucrema otcuera. Ilyte. Ilepememenune. CxopocTh Hu
YCKOPEHHE MaTepUAIBHONW TOYKH, UX IIPOCKIUU Ha KOOPIAUHATHBIE OCH.

2. Bpamenue marepuanbHONW TOYKM BOKPYI HEMOABHKHOM OCH. YIIOBas CKOPOCTb U
ymioBoe  yckopeHue. CBsi3b  MEXJIy YDIOBBIMHM M JMHEMHBIMH  KHHEMaTU4eCKUMU
XapaKTePUCTUKAMH.

3. I'panunpsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHWKH. llepBeiii 3akoH HeroToHa.
Cuna, macca u ummynsc. Bropoil 3akoH HbproToHa kak ypaBHeHHME IBHXEHMs. Tpernii 3aKkoH
Herotona.

4. 3akoH BceMupHOro TiroteHus. Cuna TsKeCTH M Bec Tena. Ynpyrue cuibl. Cuibl
TpPEHUs.

5. KoHncepBatuBHble © jauccunatuBHbIE cuibl. [loreHnuanbHass sHeprus. Bunel
NOTeHIMaNbHOW dHepruu. [lonHas MexaHudeckast SHeprusl.

6. BHyTpeHHHME M BHEIIHHE CHJIbL. 3aMKHYTas CHUCTeMa. 3aKOH COXpPAaHEHMs IOJHOM
MexaHn4decKkoi 3Hepruu. CBsi3b 3aKOHOB COXPAHEHHUS CO CBOMCTBAMH MPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHs UMIYJIbCA.

8. MoOMEeHT CHIIbI, MOMEHT UMITYJIbCa. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.

9. OCHOBHOI 3aKOH JMHAMUKHU BPALIATEIIbHOTO ABHKECHHUS.

10. MowmeHT uHepInH, ero cBoiicTBa. Teopema IllTelinepa.

11. IMpunmun ortHocutensHocTu [amunes. IlpeoOpazosanue [Mammnes. Knaccuueckas
TeopeMa CIOXKEHUsI cKopocTel. THBapuaHTHOCTh 3akOHOB HpIOTOHA B MHEPIIMATBHBIX CHCTEMAX
oTcUera.

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

13. PenATUBUCTCKHMI 3aKOH TNpPeoOpa3oBaHUs CKOPOCTH. PeISATUBUCTCKUN MMITYJIbC.
PensTuBHCTCKOE ypaBHEHWE NMHAMHUKHA. PEISTUBUCTCKUE BBIPAXKEHUS I KUHETHYECKOW W
IIOJIHOM DHEPruu. B3auMoCBsA3b MacChl U SHEPTUH.

14. TlonsiTue O HeMHEpUUANbHBIX cucTeMax orcuera. Cunbl uHepuuu. I[IpuHIUD



SKBMBAJICHTHOCTH DWHINTEIHA.

15. TuddepenunansHoe ypaBHEHHE CBOOOTHBIX TapMOHHYECKHUX KoJeOaHMH M ero
pelLIeHue.

16. VpaBueHme 3aryxaroumx KoiebaHuii u ero peuieHue. [lapaMeTpbl 3aTyxaromux
KOJIeOaHUH.

17. VYpaBHeHHE BBIHY)XKJICHHBIX KOJIeOaHUI U €ro pelieHue. SBIeHne pe3oHaHca.

18. Craructuueckuit u TEPMOAMHAMUYECKHH METO/IbI UCCIIEIOBaHMU.
TepmoguHamMuyeckre napameTrpbl. PaBHOBECHBIE COCTOSIHUSI U MPOLECCHI, X M300paXeHHE Ha
TEPMOJAMHAMUYECKHX AUArpaMMax COCTOSHMSL.

19. Wpeanbubiii ra3. [laBneHwe wuaeanbHOTO Tras3a. BBIBOI OCHOBHOTO ypaBHEHHS
MoJIeKyIIsipHO-KuHeTHYeckor Teopun (MKT) nneansHoro rasa.

20. Cpennsis KUHETHYECKas OHHEPIUs MOJEKYJl HICAIbHOrO Tasza. MOJeKynsIpHO-
KHHETHUYECKOe TOJIKOBaHUE aOCOIIOTHOM Temmneparypbl. Yucio creneHei cBoOOJbl MOJEKYIIBI.
3aKOH PaBHOMEPHOT'O paCIpeIeIeHUsI JHEPTUH 110 CTEIICHSIM CBOOOIBI MOJICKYII.

21. OcHOBHOE YypaBHEHHME COCTOSHHMS uieanpbHoro rasa (ypaBHeHue Kitaneiipona-
Menneneesa). M3omporecchl.

22. 3axkoH MakcBemia Ui pacrpesieleHusi MOJIEKYJl MJI€aJIbHOTO rasa 1o CKOpOCTSIM H
SHEprusiM. XapakTEepHbIE CKOPOCTH JIBUIKEHUSI MOJIEKYJ UJ€aIbHOIO Ta3a.

23. Ilpunuun aeranpHOro paBHoBecus. bapomerpuueckas ¢opmyna. 3akoH bonbumana
JUISL pacpeiesIeHUsl YacTULl BO BHELLIHEM MOTEHIMAILHOM I10JIE.

24. Pabora mnpu u3MEHEHHHM OObEeMa, KOJIMYECTBO TEIJIOThl, BHYTPEHHSAS SHEPrus
ujeanbHoro rasa. Ileppoe Hauano TepMOAUMHAMUKH, €T0 IPUMEHEHHUE K M3ompoleccaM. Bropoe
HayaJlo TEPMOJMHAMUKH.

Tunosble 32124M 0 JUCHHUILIHHE
1. JIBIKeHHe MaTepuabHOi TOUKH 3a1aHo ypaBHenueM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpeenuTh KOOPANHATY B MOMEHT BPEMEHH, B KOTOPHI CKOPOCTH V TOYKH paBHA HYIIIO.
OTtBert: 80 M.
2. JIBr>KeHHe MaTepuaabHON TOUKH 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c2. 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, pacnonoxennole Ha AR=10 cm Oamke K OCH, UMEIOT JTHUHEHHYI0 CKOPOCTh Vo=2 M/C.
Ornpenenutsb yriioByt0 CKOpOCTh Bpatmienus aucka. Orser: 10 paa/c.

4. JIucK BpamiaeTcsi COracHo ypaBHenuio ¢ =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.
S. JIuck Bpamaercs cornacHo ypasHeHmio ¢ = A+Bt+Ct®, rme A=1pan, B =12 pan/c,

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

6. HaiiTu MOMEHT MHEpLIMK NOJIOTO HMJIMHAPA MAacCOM 2 KT U PailyCoOM 5 CM OTHOCUTEIBHO

ero ocu cummetpun. Oteer: 0,005 kr-m?.

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 MomMeHT nHepuuu aucka maccoi 0,5 kr u paguycoM 20 CM OTHOCHUTEIBHO OCH

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

9. HaiiTu MOMEHT MHEepUuU CTEpkKHS MacCOod 5 Kr W JUIMHON 1,2 M OTHOCHUTEIBHO OCH
TEPIEHMKYIIAPHON K CTEPKHIO ¥ IPOXOAALIei yepes ero cepeauny. OrTaer: 0,6 Kr-m2.
10. HailTh MOMEHT WHEepUMU CIUIOIIHOTO IWIMHAPA MAcCO 2 KI' W pPaanycoM S5 cM

OTHOCHUTENLHO €ro ocu cummeTpur. Oteer: 0,025 Kr-m2.

11. HalitTn MOMEHT MHepuuu CTepHsS Maccod 1,5 kr m AIMHOM 1 M OTHOCHTENBHO OCH

IEPIEHMKYIIAPHON K CTEPXKHIO ¥ IPOXoasmIel uepes ero kouei. Orser: 0,5 Kr-m?,



12. BepeBka paspbeiBaeTcsi mpH MOJBEIIMBAHUM K Hed Tena maccod 36 kr. Teno kakoit
HanboNbIIeil MacChl MOKHO TTOJHUMATh Ha TOMH BepeBKe ¢ yckopenueM 2 M/c2? Otaer: 30 Kr.

13. Teno cockanb3bIBaeT MO TIAJKON MOBEPXHOCTH, cocTaBisitonied yroa 30° ¢ Topu30HTOM.
Haiitu yckopenne tena. Otser: 5 m/c?.
14. C Kakoil MUHUMAJIbHOW FOPU30HTAJIIBHOM CHJIONW HY>XKHO MPUKUMATh TEJIO0 MAcCO 2 KT K

BEPTHKAIBHON CTeHE, 4TOObl OHO He ynano? KosapdumueHT TpeHHs MEXOy MOBEPXHOCTHIO
creHbl U TesioM paseH 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HaiiTu cuity conpoTHBIIEHHS BO3AyXa,
cuntas ee nocrogaaon. Orser: 0,25 H.
16. MaxoBuk B BHUAEC HWIMHIApa Maccod 5 kr u paauycoM 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpaIlleHUs JOCTHT 4acToThl 10 06/c. HaliTh MOMEHT cwil, ACHCTBYIONIUX HA
maxoBuk. Oter: 1,57 H-m.

17. Tonkuit ogqHOPOHBIN cTepKeHb JIMHON S0 cM u maccor 400 r Bpamaercsi ¢ yriioBbIM
yckopeHHeM 3 pazm/c? OKONO OCH, MPOXOAANIeH MNeprneHIUKyISpHO CTEPKHIO depe3 ero
cepenuny. Onpenenutsh Bpamaromuii MomeHT. OrBet: 25 MH M.

18. [Tyns netut co ckopocteio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ gactoToi 3000
00/c. IlpuHuMas mymo 3a IWIMHAPHK AMAMETPoM 8 MM, ONpeNeiuTh KaKyro IO KUHETHYECKOM
SHEPIUHM TeJla COCTABIISET KMHETHYeCKast dHeprus Bpamenus. Oreet: 0,44 %.

19.  [lox meilicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpesa CKOpocTh 2 Mm/c. OnpenenuThb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OtBet: 800 k.
20.  Manenbkuit mapuk Maccoir 100 T IBHKETCS B TOPH3OHTAIBHOM IJIOCKOCTH HAa HUTH

mmHoi 40 cm. Kakyro pabGoTy HY»KHO COBEpLINTBH, YTOOBI YBEJIUYMUTH YIJOBYIO CKOpPOCTH
mapuka ¢ 20 pan/c no 25 pan/c? OrBer: 18 k.

21. OnpenenTh JTMHEHHYI0 CKOPOCTh IIEHTpa TOJIOro IWIMHAPA, CKATUBILIETOCS 0€3 CKOJILKEHUS C
HAKJIOHHOM IIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OmHOpOAHBIM IWIMHAP KaTUTCS 0e3 NPOCKAIb3bIBAaHUS 10 TOPU3OHTAIBHOU

IOBEPXHOCTH CO CKOPOCThbIO 2 M/c. Ha KkaKyro BBICOTY OH CMOXXET MOAHATHCS 10 HAKJIOHHOU
mwiockoctu? OtBet: 0,3 M.

23. CHapsn macesl 50 Kr, JeTAIIMA TOpU30HTAIBHO cO ckopocThio 800 M/c, momagaer B
mwiargopMy Cc MECKOM M 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl HOcie MOMaJaHus
cHapsiza, ecnu ee macca 16 1. OrBert: 2,5 m/c.

24, [To ropu3oHTANBHBIM 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 JBrKeTCs Tuiatopma? OTBet: 16 km/4.

25.  Ilnardopma B BHIe AMcKa Maccoll 4 Kr U paguycoM 12 cM Bpamiaercss MO HHEPLUU
BOKPYI' BEpTHUKAJIbHOW OcH. BO CKOIBbKO pa3 yMEHBIIMTCS 4acTOTa BpAalll€HUs, €CIU Ha Hee
HOJIOKHTH KOJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = Ac0S(wt+@o), rae A=3 cMm,
a ® = 2 ¢, Haiitm MakcuMasbHyI0 cCKOpocTh ToukH. OTBeT: 6 cm/c.

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

28. Haiitu mnepuwon koneGanuii (GU3HUECKOTO MASTHHKA, TMPEACTABISAIOMIET0 COO0M

OJTHOPOJHBIN CTepKeHb JUIMHOM 60 cM, Bpallalouuiics BOKPYT TOPU3OHTAIBHOW OCH,
MIPOXOIATICH Yepe3 OAMH U3 ero KoHIoB. OTBet: 1,26 c.

29.  Haiitm mnepuoj KonebaHul (U3NUECKOTO MAATHUKA, TMPEACTABISIONIETO COO0M
OJIHOPOJHBIN JucK paanycoM 30 cM, BpallArOIIMIICs BOKPYT TOPU30HTAIBHON OCH, IPOXOIAIIEN
yepe3 kpail aucka. Orser: 1,33 c.

30. baion BMectumocThio 20 J1 COAEPKUT YIIIEKUCIbIM ra3 Maccod 500 T moa AaBiIeHUEM
1,3 MIla. Onpenenuts Temrneparypy rasa. Orser: 275 K.
31. Kakoit 00beM 3aHHUMaET HcaabHBIN Ta3, CoAepKalmii | KMOJIb BEelIeCTBa MPHU JTaBICHHH

1 MIla u Temneparype 400 K? Otser: 3,3 M3,



32. bannon BMecTuMOCTBIO 12 1T COMEPKUT yriaeKUciblil ra3. JlaBnenue raza pasuo 1 Mlla,
temneparypa 300 K. Onpenenuts maccy raza B 6amnone. Orser: 212 1.

33. B Gammone BMecTuMoCThIO 25 11 HaxonutTces Bojopoxa mpu temmeparype 290 K. Ilocme
TOTO KaK 4YacTh BOJOPOJA M3PacXoIOBaliv, JaBjieHHWe B OauioHe noHmsmwiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxoJ0BaHHOTO Bojopoaa. Oreer: 8,3 r.

34. B OGamnone coxepxurcs raz npu temmeparype 100 °C. Jlo xakoii temmneparypsl (B °C)
HY’KHO HarpeThb ra3, 4ToObl €ro JaBjlIeHHEe yBEIUYMIOCh B 1Ba pa3a? Orset: 473 °C.

35. Kakoe xonmuecTBO TemoThl nmoTpedyercs, 4roObl HarpeTh 1 Monb azora Ha 300 K mpu
mocTossHHOM o0beme? OTBeT: 6,23 KK,

36. Ha ckonbko wu3MeHWIach BHYTPEHHSIS OJHEPrusi BOASIHOTO Tapa, €CIM IpH  €ro
M300apUYECKOM COKaTUH BHEIIIHHE CHJIbI cOBepIIiIK padoty paBuyto 10 k/[x? OrBet: 30 kK.
37. [Tpu KakOM JaBJICHUU MPOUCXOIMIO N300apHOE pacIIMPEeHUE a30Ta, €CIIM HA YBEIHMUCHHE
ero oobema Ha 12 11 Ob1T0 3aTpadeHo KoiaumdecTBo Ter1oThl paBHoe 21 k/[x? OTrBet: 500 kIla.
38. Kakoe komu4ecTBO TEIUIOThI ObLIO 3aTpaueHo Ha HArpeB Telius MPU MOCTOSHHOM 00bheMe
V=20 n, ecmu ero gaBnenue Bo3pocio Ha 400 k[1a? OTBer: 12 k/x.

39. Kakoe xonm4ecTBO TEIIOTH MOTpedyercs, 4Todbl HarpeTs § Moib Bomopona Ha 100 K
MpHY NMOCTOSIHHOM naBieHuu? OrBet: 23,3 k/:k.

40. [Tpu u3oxopHOM HarpeBe 1 Mol renust Temieparypa yBenuuuBaeTcs B 3 pasa. Haiitu
npuparienue saTporuu. Orer: 13,7 /K.

OIIK-3.2 [IpuMeHsieT cOOTBETCTBYIOUINI (PU3MKO-MaTEMaTHUECKH ammapar, METOAbl aHaIn3a
1 KCIIEPUMEHTAIBHOTO UCCIICIOBAHUS TP PEIICHUH MTPO(ecCHOHABHBIX 33129

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY M0 JUCHHUILINHE

1. Beluucienue MpoHAEHHOIO IyTH IpPHU HEPAaBHOMEPHOM JBMKEHMM MaTepUalbHOM
TOYKHU.

2. lentp mMacc. VYpaBHeHMe [BHXKEHHs LeHTpa Macc. CucremMa LeHTpa Macc.
PeakTuBHOE NBUXKEHUE.

3. KpusonuneiiHoe nBMXEHHE MaTepUaNbHON TOUKU. TaHreHLIMAIbHOE U HOPMAJIbHOE
YCKOpEHHE.

4. BbIBOJ MOMEHTOB MHEPLUH CTEPXKHS, IWINHApPA, [1apa.

5. Pabota cunsl u MouHOCTh. KrHEeTHYECKast S3HEPIHsl MOCTYNATEIbHOTO IBUKEHHUSL.

6. Kunernueckas »sHeprus Tena, BpallAIOMIErOCs BOKPYI HEMOJBM)KHOM oOcH.
Kunernyeckas s3Heprust pu MIOCKOM JABH)KEHUU.

7. Cobonnsie ocu. I'mpockomn. IIpeneccus rupockona.

8. IlpyxuHHBIH, QU3NUECKUN U MATEMATHUYECKUN MAsTHUKHA. DHEPTHUs TAPMOHHYECKOTO
OCLWJIIATOPA.

9. CnoxeHne OIMHAKOBO HAMPABICHHBIX M B3aUMHO NIEPIICHANKYIISIPHBIX KOJIeOaHMIA.

10. DkcnepuMmeHTanbHOE MOATBEPKICHUE pacipeneneHuss Makcpema: onelTel [ltepHa
u Jlammepra.

11. Cpennee 4YHCIO CTOJKHOBEHMH, CpeAHsAs JJIuHA CBOOOJHOrO mpodera W
3¢ dEeKTUBHBIN TUaMETP MOJIEKYIL.

12. Anwmabarnblii npouecc, ypaBuenue [lyaccona.

13. TemmoeMKoCTh WJICATBPHOTO Ta3a TNpH H30Mpoleccax. YpaBHeHHWe Maiiepa.
Knaccuueckass MOJIEKYJIIPHO-KMHETUYECKAsh TEOPHUS TEINIOEMKOCTH MJI€aJIbHOIO Ta3a M €€
OTPaHUYEHHOCTb.

14. Kpyrosoii npouecc (uuki). TermoBsle aBUTATeNy M XodoAauiabHble MamuHbl. KIT/
ujeabHOM TeroBoil mamuHel. [{ukn Kapho.

15. DHTponus uaeanbHOTO Tra3a MpH 0OpaTUMBIX U HEOOpaTHUMBIX Iporeccax. Teopema
Hepucra. CrarucTryeckoe TOJKOBaHKE SHTPONHH. TepMoaMHaAMHUKa HEOOPAaTUMBIX MTPOLIECCOB.



4.2. lIpome:kyTouHas arrectauus B gopme 3xk3ameHna (2 cemectp)

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMBbl
KOMIIeTeHIIUH Coaepxanue KoMIeTeH UM
OIIK-3 CriocobeH mpUMEHSTh COOTBETCTBYIOIIUI (PU3MKO-MaTeMaTHUECKUI

amnmnapar, METO/bl aHaJIU3a U MOJAEIUPOBAHKS, TEOPETUYECKOTO U
HKCHEPUMEHTAIBHOTO UCCIIEJOBAHUS TIPU PEIICHUH MPO(eCCHOHATBHBIX
3a1a4

OIIK-3.1. [IlpuMeHseT COOTBETCTBYIOIIMH (PHU3MKO-MAaTEeMaTHUYECKUH ammapaTr, METOMAbI
MOJICJIUPOBAHMS U TEOPETUYECKOT0 UCCIIEJOBAHUS MPHU PEIIEHUH TPO(HEeCCHOHANIBHBIX 3a/1a4

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY M0 IUCHHUILIHHE

1. DnekTpu4ecKuil 3apsj U ero cBoicTBa. 3akOH coXpaHEeHUs 3apsiaa. BzaumoneincTeue
3apAnoB. 3akoH KynoHa.

2. DJeKTpOCTaTUYeCKOe II0JIe, BEKTOp HampsbkeHHOCTU. llpuHuumn cyneprno3unuu
3IEKTPUUECKUX NOJIEH U €ro NPUMEHEHUE JIsl pacueTa MoJis, CO3JaHHOTO CUCTEMOMU 3apsi/iOB.

3. llorox BekTOpa HAaNpsSHKEHHOCTH JiekTpuueckoro mnois. Teopema ['aycca st
3JIIEKTPUYECKOTO IOJISI B BAKyyME.

4. Teopema 0 HUPKYJSALUU BEKTOPA HAIPSKEHHOCTH IeKTpudecKkoro nois. [lorennuan
10JIS1 TOUEYHOTO 3aps/ia.

5.  CBoOomHbIe M CBs3aHHBIC 3apsibl. BekTop  anekrpuyeckoro cMemieHusi. Teopema
["aycca 11st 31eKTpUyYeCcKoro noist B TUAJIEKTPUKE.

6. JudnexkTpuku, noJSApU3aLMS  JUAJIEKTPUKOB.  BekTop  MONSIpU30BaHHOCTH.
DNEeKTpUYecKoe TMOoJ€ BHYTPU JUANEKTPUKOB. [luanekTpuueckas BOCIHPUUMYUBOCTD U
IPOHUIIAEMOCTb.

7. PacnpeneneHue 3apsza B NPOBOAHMKE.  OJIEKTPOCTAaTUYECKAs  MHAYKIHA.
DneKTpuyeckas eMKOCTh YEIUHEHHOTO ITPOBOIHUKA, 2-X MPOBOAHHUKOB.

8. DmekTpoaBWXKyllas cuia. 3akoH OMa U CONPOTUBIIEHUE TPOBOAHUKOB. 3akoH Oma B
MHTerpanbHO U tuddepernmransaoi popmax. 3akon OMa a1 HEOAHOPOAHOTO yyacTKa LIETH.

9. MomHuocts Toka. 3akoH [[xoynsa-JleHnma B WHTerpanbHON U AuQdepeHnaIbHONn
dbopmax.

10. Bexrop mMarHUTHOM MHAYKIMH. MarHUTHOE 10JIe pABHOMEPHO ABMXKYIIETOCS 3aps/a.
3akon buo-Casapa-Jlamnaca.

11. BzanMoznelicTBHE IPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 HUPKYJIALNUN BEKTOpa MHAYKIIUA MarHUTHOTO T0JIs. 3aKOH MOJHOTO TOKA.

13. Ilotok BekTOpa MarHUTHOM uHAyKuuu. Teopema ['aycca [uisi BekTOpa HMHIyKLIUU
MarHuTHOTO nosis. KoHTyp ¢ TOKOM B OJJHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJI€.

14. SIBnenue JIEKTPOMarHUTHON UHAYKIHH. OneIThI Dapanest. 3aKoH
NIEKTPOMarHuTHOM MHAYyKIUH. [IpaBuno Jlenna. DnexkrponBrxkymas cuna MHAyKOnd. [lonHsii
MardHuTHeIi NoToK. Toku Dyxko.

15. SBnenne camounaykumu. MHayktuBHOCTh. JIC camomnaykunu. MHIYKTUBHOCTH
COJIEHOW 1.

16. Bzaumuas wunaykuus. B3aumMHas WHAYKTUBHOCTb. ODHEpPrusi KOHTYpa C TOKOM.
ITnoTHOCTH 3HEPrUM.

17. HamarnmuenHocts. Toku HamarHuyuBaHHs. BekTop HampsHKEHHOCTH MarHUTHOTO
nosis. Teopema 0 UPKYJIALMK BEKTOPA HANPSYKEHHOCTH MarHUTHOTO MOJIS.

18. VYpaBHeHme MakcBemna I8 JIEKTPOMAarHUTHOTO IIOJISI B HMHTETPAIbHOM H
muddepeHnaIbHON Gopmax.



19. ludbdepennnanbHoe ypaBHEHHE JJICKTPOMATHUTHBIX KOJICOAHWM, €ro peIIeHHE.
Bunsl konebaHuit 1 UX XapaKTePUCTHUKH.

20. VYpaBHEHHE BBIHYXKJIEHHBIX KojieOaHuil. Pe3oHanc TokoB u HanpspkeHuid. [lonarue o
IIEPEMEHHOM TOKE.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccrosiHre MeXAy ABYMsI TOUEUHBIMU JIEKTPUUYECKUMU 3apsilaMi, €CJIM U3BECTHO,
YTO MPU YMEHBIIEHUH 3TOTO paccTosiHus Ha 50 cM cuiia B3aUMOJACHUCTBUS YBEIMYUBACTCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pammycom 15 cm Haxomutes 3apsg Q = 2 HKn. Omnpenenutsb
HANPSDKEHHOCTh £ 3JIEKTPOCTaTUYECKOro mojs Ha pacctosHuu I = 10 cM oT ueHtpa chepsl.
Ortger: 0.
3. Ha merammuyeckoit cepe pamgmycom 15 cm maxomutes 3apsag Q = 2 wvKn. Omnpenenutsb
HANPSDKEHHOCTh £ 3JIEKTPOCTATUYECKOro MoJig Ha nmoBepxHocTH cheprl. OTBer: 800 B/Mm.
4. Ha meramnuueckoit 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 ¢
AIIEKTPOCTATUYECKOTO 101l Ha noBepxHocTy 1mapa. Orser: 1800 B.
6. JlBe KOHIIEHTPHUYECKHE METAIUTMYECKUe 3apsoKeHHble cepsl pagumycamu 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 1eHTpa cep Ha paccrosHuUe 1 = 5 cM. OTBert: 0.
7. DIJeKTpUYecKoe II0JIe CO3JaHO JBYMsI OECKOHEYHbIMU HapalieIbHbIMU IIJIACTHHAMH,
HECYIIMMH PaBHOMEPHO paclpelelNeHHbli Mo miomamu 3apsn [ = 1uKn/m2. Onpenenuts
HanpsbkeHHOCTh E momnst mexy mnactunamu. OtBet: 0.
8. DnexTpuyeckoe TIoJie CO3[aHO JBYMS OECKOHEYHBIMH IapauIeIbHBIMH IUIACTUHAMH,
HECYIIMMH PAaBHOMEPHO paclpeeNeHHblii 1o mnomaan 3apsn [ =1 aKin/m2. Onpenennts
HanpspbkeHHocTh E nons BHe minactud. OTBer: 113 B/M.
9. TloTeHuuasn >TEKTPHUECKOTO OIS, CO3AaBAEMOT0 CHCTEMOI 3apsA0B, uMeeT BUA ¢ = a(X?-
y), tme a=1B/M%. Haiitu MOIy/ b HANIPSKEHHOCTH SIEKTPHUECKOTO MONA B TOUKE C
koopauHaTamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteMe CU 1 OKpyIiUTh ¢ TOYHOCTBIO J0
nByx 1ugp nocne 3angaroil. [OTBet: 2,24 B/m.
10. /Ia Toueunsix 3apsna +7,5 HKn n —14,7 uKn pacnonoxkensl Ha pacctosHuM 5 cMm. Haiitu
HaNPSDKEHHOCTD JIEKTPUYECKOIO TOJISA B TOUKE, HAXOMASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaNPsSHKEHHOCTh SJEKTPUYECKOTO IOJII B TOYKE, PACIHOJIOKEHHOM BJOJb
npsiMoi, coenuustoment 3apsiasl +10 HKn u +8 vKn u Haxoxsuieiics Ha paccrossHuu 12 cM oT
nepBoro u 8 cM oT BTOpOro 3apsizaa. Paccrosnue mexay 3apsaaamu 20 cm. Orser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOJATCS OJIMHAKOBBIE MOJIOKUTEIbHBIE 3aPsIbl
2 uKn. OnpenenuTh HaPSHKEHHOCTD AJIEKTPHUECKOTO TOJIs B IeHTpe kKBaapaTa. Oreer: 0.
13. Paccrosuue | mexny 3apsinamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHnman ¢ most
CO3/IaHHOT'O JMIIOJNIEM B TOUKe, yAajJeHHO! Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsijia.
Ortaert: 0.
14. lunons ¢ »3ieKTpUYecKUM MOMEHTOM p =75 nKia'M CcBOOOAHO YyCTaHABIMBAaeTCS B
OJIHOPOJHOM DJJIGKTPUYECKOM TToJie HanpsokeHHocThio E = 80 kB/M. Bperamcnuts paboty A,
HE00XO0IMMYIO Ul TOTO, YTOOBI HOBEPHYTH TUMOJIb Ha yroia o = 90°. OTBet: 6 MK /[x.



15. Onpenenuth, TpH KaKOW HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMMYECKOro IO B
JudJIEKTpUKe (£=3) MONAPU30BAHHOCTh P JIOCTUTHET 3HaueHus, papHoro 200 MxKi/m?, OTBeT:
11,3 MB/m.

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

17. Haiftu paamyc Ri1 BHyTpeHHEHl O0OKIaaku CQepuvyeckoro KOHAECHCATOpa EeMKOCTBIO
C = 3,3 n, ecnu paguyc BHemHe# R = 3 cM, nusnextpuk — mapadus (¢ = 2)? OrTBet: 1 cMm.

18. Onpenenuth 3IEKTPOEMKOCTh LMJIMHAPUYECKOTO BO3IYIIHOIO KOHJEHCATOpa JJIHMHON
| =10 cm, ¢ pamuycamu obkiianok Ry =1 cm u R2 = 2 cm. OtBer: 8 n®.

19. Tpu onMHAKOBBIX KOHJEHCATOpAa COEAMHEHBI IMOCenoBaTeabHO. EMKOCTh Takoil Oatapen
C =100 n¢. OmpenenuTh €MKOCTh OaTaper KOHIEHCATOPOB, MOCIE TOTrO, Kak OJMH W3 HHX
3anonHuId mapaguaom (¢ = 2). Orer: 120 nd.

20. TTnockuit BO3AyIIHBIM KOHACHCATOP 3eKTpoeMKOCcThi0 C = 1,11 H® 3apspkeH 10 pa3sHOCTH
noteHimanioB U =300 B. Tlocrme oOTkIOYEHHs] OT HMCTOYHHMKA TOKAa PACCTOSHHUE MEXITY
oOKJlaJKaMu KOHJEeHcaTopa ObuIo yBenu4eHo B 5 pa3. OmnpenenuTs paboTy A BHEIIHUX CHII TIO
pasnBkeHuio 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 depes IMONEpeyHoe cedeHHe MpOBOJHMKA 3a Bpems 7=1c.
OTtBer: 0,25 Ki1.

22. Axkymynsatop ¢ BHyTpeHHUM conpoTtusienueM 0,080M mpu Toke 4A O0TJaeT BO BHELIHIOKO
nens 8BT. Kakyro MOIIHOCTB OTJAacT OH BO BHEUIHIOKO 1ienb pu Toke 6A? OtBet: 11 Br.

23. Kucrounuky toka ¢ 9JIC [1=1,5 B npucoeannunu katymky c¢ conpotusienuem R=0,1 Om.
AmMriepMmeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korma x MCTOYHHKY TOKa MPUCOECTUHUIN
IIOCJIEZI0BATENbHO €111€ OJMH UCTOYHUK TOoKa ¢ Takoi »xe D/IC, To cuna Toka | B TOM ke KaTyuike
okazasiack paBHoit 0,4 A. OnpenenuTs BHYTPEHHEE CONMPOTUBIIEHUE MEPBOI0 MCTOYHHUKA TOKA.
OtBer: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHeNIHEH Ilenn akKyMYJIsSTOpa BeIEsIeTcs MomHOCTE 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‘. Haiftu HampsykKeHHOCTh
AIEKTPUYECKOTO TIOJIsI B MPOBOJHMKE. YJenbHOe corpoTuBieHue Meau 17 HOM'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO UIMHHOMY TPOBOAHMKY Teder Tok 50 A. Omnpenenuts
MarHUTHYI0 WHAYKLHIO B TOYKE, YJAJIEHHOM Ha paccrosiHue 5 cM oT npoBojgHuka. OTBer:
200 mxTa.

27. YeMmy paBeH paJnyC TOHKOI'O KOJIbIla, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHuTHOTO MOJI B IIEHTpe Konblia paBHa 2 A/M? OTBeT: 7,5 M.

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

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

30. /IBa ANWHHBIX MapajljIeNbHBIX MPOBOJIA HAXOIATCS HA PACCTOSHUM I=5cCM OAMH OT
npyroro. ITo mpoBoiamM TeKyT B MPOTUBOIIOJIOKHBIX HApaBIeHUAX oJuHakoBble Toku | =10 A
Kax/plii. HaliTn HanpsbkeHHOCTh H MarHUTHOTO MoJisi B TOYKE, HAXOISIIEHCS HA PacCTOSIHUU
r1 =2 cM oT OJHOTO | 2 = 3 ¢M oT Apyroro nposoaa. OTeer: 132 A/m.

31. Onpenenuth HHAYKIIMIO MAarHUTHOTO TIOJIE Ha OCH JUIMHHOTO COJICHOM]IA, COJIECPIKAIIETO
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. Orser: 0,025 Ta.
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32. CKOJIbKO BUTKOB Ha CJIWHUILYy JUIMHBI COJCPXKUT JUTMHHBIA COJCHOHWJ TPH CHJIC TOKa
| =0,5 A, ecii HanpsHKEHHOCTH 110J1 Ha ocH costeHouaa H = 300 A/m. Otser: 600 mt.

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 HUPKYIJSIMUI0 BEKTOpPA HAIPSHKEHHOCTH BIOJb KOHTYPA, OXBAaThIBAIOLIEIO

toku |1=10A, [>=15A, Tekymme B OaHOM HampaBieHUH, U TokK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBeT: 5 A.

35. TIpsiMoii IpoBO, IO KOTOPOMY TeueT TOK 1=1 KA, pacroyiokeH B OJTHOPOJHOM MarHUTHOM
10JIe MEPHEeHIUKYISIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosie Ha OTpe3oK
npoBoya junHou 1=1 M ecnu marauTHas uHayKuus B pasHa 1 Tn? Orser: 1000 H.

36. Ilpsmoii mpoBox, mo kortopomy TedeT Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM ToJie o yriioM 60° Kk muHusM MarHuTHOM nHAyknuu. C kakod cuiioit F aeicTByer
0JI¢ Ha OTPE30K mpoBoza JinHoi =10 CM ecnu marauTHas uaaykius B pasaa 0,1 Tn? OrBer:
0,87 H.

37. Pamka raipBaHOMETpa [UIMHON a=4 cM u mmpuHoi b = 1,5¢cm, comepskarnas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOJUTCS B MarHuTHOM moine ¢ unaykuuedr B=0,1 Tn. Ilnockocts pamku
napajuiesibHa JTMHUSIM MHAYKUud. HaliTn Mexanundeckuii MOMEHT M, NeWCTBYIOLIUI Ha PaMKYy,
Korja mo BUTKy TeueT Tok |1=1 MA. OTBeT: 12 mxH/Mm.

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

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

40. JIBykpaTHO HOHU3HPOBAHHBIA aTOM Treius (Q-4acTHId) JBWKETCS B OJHOPOJIHOM
MarHuTHOM ToJjie HanpsokeHHOCThIo H = 100 kA/M mo okpyxuOcTH pamguycoMm R = 10 cm. Haiitu
cKopocTh U a-dactullsl. OTBeT: 0,61 MMm/c.

41. Ha »>nexTpoH, ABMXKYIIMICS B OJHOPOJHOM MarHUTHOM 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 COEIAMHEHHBIX compoTuBieHus R =1 Owm, kaTymku
uHAYKTUBHOCTH L = 1 T'H, uctoynmka Toka u kmoua. 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, KATYIIKU
WHAYKTUBHOCTH, UCTOYHHUKA TOKa M Kitouya. Kiou 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya cuja TOKa B LEMM YMEHbIIMIack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
uHAykTUBHOCTH L = 4,1 I'n. OTBeT: 9 OM.

44. BpYUCIUTH JHEPTHI0 MAarHUTHOTO MOJs coieHouna, coaepxkamiero N = 1000 BuTkoB
npoBojAa, mpu cuie Toka | =1 A, ecnm MarHUTHBIA TOTOK Yepe3 €ro MOMepeyHOe CeueHHue
® =0,1 mB6. OtBeT: 0,05 JI:k.

45. HailTu WHAYKTHBHOCTH TPOBOMSINETO KOHTYpA, €CJIM MAarHUTHBIA TIOTOK dYepe3 HEro

yBenuunBaetcs Ha 0,02 BO B pesynbrare mu3aMeHeHHs Toka B KOHType ¢ 4 A 1o 8 A. OtTBeT:
5 mI'n.

OIIK-3.2 [IpuMeHsieT COOTBETCTBYIONIHMIA (PU3HKO-MAaTEeMaTHUECKUI ammmapar, METOAbl aHaln3a
Y KCIEPUMEHTATbHOI0 UCCIIEIOBAHUS MIPHU PELIEHUH MTpodecCHOoHaAbHBIX 3aa4

Tunossblie TeopeTHYeCKHE BONPOCHI K IK3aMeHY 110 IUCHHUILIHHE
1. TloreHnuanbHOCTH 3NEKTpHuYecKoro mnois. Pabora mo mepemernieHuio 3apsga B
AJIeKTprYecKoM nosie. [loTennmanbHas 3Heprus B3auMOECHCTBHS SJIEKTPUUYECKHUX 3apsI0B.
2. Cas3p MEXIy NOTEHLIUAIOM U HANPSHKEHHOCTBIO.



3. Ilpumenenme Tteopembl [aycca mys pacdera SIEKTPUUECKUX IIOJCH, CO3IaHHBIX
TOYCUHBIM 3apsIOM, PAaBHOMEPHO 3apsDKEHHBIMH IJIOCKOCTBIO, C(Epoi, HHUTHIO, IMUIUHAPOM,
1apoM.

4. BplurcneHue NOTeHIMANA [0 HAIPSHKEHHOCTH JIEKTPUUYECKOTO OIS,

5. DIeKTpUYeCKud MOMEHT JUIOos. TOYEYHBIH JHUIONb. ODJEKTPUYECKOE II0JIe
TOYEUYHOTO JUMOJIS U €r0 pacueT Ha OCHOBE MPUHIUIIA CYNEPIO3ULIUU. DICKTPUUECKOE T0JI€ Ha
OCH JMIOJIS U B HAIIPaBJICHUH, IEPIICHIUKYJIIPHOM K OCH JIUIIOJI.

6. DJEeKTpUYECKUU JWIONb B OIHOPOIHOM W HEOJHOPOJHOM BJIIEKTPHYECKOM IIOJIC.
[ToTeHumanbHas SHEPrus JUIOJIA.

7. VYcnoBust I BEKTOpa HANpPsHKEHHOCTH — DJIEKTPUYECKOTO TOJsl U BEKTOpa
AIEKTPUYECKOTO CMELEHUS HAa TPAHUIIE JIBYX UAJIEKTPUKOB.

8.  CerHerosneKTpHUKH, KX CBOWCTBA. J{MANIEKTPUIECKUI THCTEPE3UC.

9. KonaeHncaropsl, BHUIbl KOHICHCATOPOB. OHEPrusi 3apsLDKEHHOTO IMPOBOJHUKA,
KOHJIEHCATOpa. DHEPrusl AIEKTPUIecKoro nojist. O0bemMHasi IIIOTHOCTh YHEPTHUH.

10. Knaccuyeckue OnbIThl IO OOHAPYKEHUIO U OOBSICHEHUIO MEXaHN3Ma BO3HUKHOBEHUS
AIIEKTPUUECKOTO TOKA. YCJIOBHS BO3HMKHOBEHHUS DJEKTPUYECKOTO TOKa. XapaKTEPUCTHKU
3JIEKTPUYECKOrO TOKA: CHJIa TOKA U IIJIOTHOCTh TOKAa. YpPaBHEHUE HENPEPHIBHOCTH.

11. Pas3BerBieHHBIC AekTpuieckue nenu. [IpaBuna Kupxroda.

12. KBasucranuoHapHbeie TOKU. IIporecchl ycTaHOBIEHHS TOKa MpH 3apsie, pa3psae
KOHJICHCATOpa.

13. Ilpumenenue 3axona buo-CaBapa-Jlamnaca s pacuera MarHUTHOTO TOJISL TPSIMOTO
MIPOBOJIHUKA C TOKOM, KPYTOBOT'O IIPOBOIHUKA C TOKOM.

14. ]JlelicTBue MarHuTHOTrO Ha ABMKYIIMiics 3apsan. Cuna Jlopenna. Dddexr Xomna.

15. [IpumeneHue 3akoHA TMOJHOTO TOKA JJsi pacyéTa MAarHUTHOTO TIOJs COJICHOHJA,
TOPOUJATBHOM KaTyIIKH.

16. Pabota 1o nepeMenieHnIo MPOBOHUKA U KOHTYypa C TOKOM B MAarHUTHOM IIOJIE.

17. V3meHeHwe cuiabl TOKa TMPH pa3MbIKaHUH/3aMBIKAHUM  LIETMH, COAEpKaleit
WHyKTUBHOCTbD.

18. VYcnoBus ais BEKTOPOB MHIYKIMU U HAPSHKEHHOCTH MarHUTHOTO TIOJISL HA TPAHUIIE
JIByX MarHETUKOB.

19. [lua-, mapa-, heppo MarHETHUKU: OCHOBHBIE XapaKTEPUCTHKHU.

20. JluBepreHmussT ¥ POTOP BEKTOpa WHIYKIIMM MArHUTHOTO ToNs. BuxpeBoe
ANEKTPUUECKOE MOJIE, TOK CMEIIECHHSI. DIEKTPOMarHUTHOE TOJIE.

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

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIICTCHIIUH Coaepxanue KOMIeTeH M
OIIK-3 Crnioco0eH NpuMeHSTh COOTBETCTBYIOLIUHN (PU3UKO-MaTeMaTUYECKUI

amnmnapar, METO/bl aHAJIU3a U MOJEIUPOBAHNS, TEOPETUYECKOTO U
9KCIIEPUMEHTAJILHOTO UCCIIEeI0OBAaHUS MPU PELIEHUH MPOPECCHOHATBHBIX
3a1a4

OIIK-3.1. [lpuMeHseT COOTBETCTBYIOIINH (PH3MKO-MAaTEeMaTHYECKUH ammapaT, METOMIbI
MOJICIMPOBAHUS U TEOPETUUECKOTO MCCIIEJOBAHUS TP PEIIEHUH MPO(eCCHOHABHBIX 3a/1a4

Tunosble TECOPETHYECCKHUE BONIPOCHI K IK3aMEHY IO JUCHUILJIMHE
1. Pacnpocrpanenue BoiH B ympyroil cpene. IlpononbpHble M TONEPEUYHBIE BOJHBI.
VYpaBHeHHe IUIOCKOM U cdepudeckoi rapMoHumdeckux BosiH. PazoBas ckopocTh. BonHoBoe
ypaBHeHHE. DHeprus BoaHsbl. [IpuHnmn cynepnosunuu BoiH. CTosune BOJIHBI.




2. BonHoBoe ypaBHeHHE IS AJIEKTPOMAarHUTHOW BOJIHBL. (OCHOBHBIE CBOWCTBA
AIIEKTPOMArHUTHBIX ~ BOJH. ODHEPrus AJIEKTPOMAarHUTHBIX BOJH. Bekrop IloitHTHHTA.
M HTEHCUBHOCTH BOJIH.

3. Bpemennas u mnpocTpaHCTBEHHass KOTepeHTHOCTH. CTeneHb KOTepeHTHOCTH.
Unrepdepenius apyx BonH. Matepdepenuus ceera. Hluprna natepepeHIIMOHHOI MONOCHI.

4. Judpaxuus ceera. [lpunmun [olirenca-dpenens.

5. EcrecTtBeHHBI W TOMIPU30BaHHBIN CBET. 3akoH Maitoca. CTeneHb MOJISPU3ALMH
CBETa.

6. Ilonspuzarus npu OTpakeHUU U MpesiomiieHnu. 3akoH bprocrepa.

7. Pacnpocrpanenue cBeta B momniomarommx cpenax. 3akon byrepa. Jlucnepcus ceera.
HopmanbHast 1 aHOManbHast AUCIIEPCHSL.

8. TemnoBoe wH3IyuyeHHE W €ro XapaKTEePUCTHKH. 3aKOHBI TEIUIOBOTO W3IYYCHUS.
I'unore3a [1nanka. @OTOHBI.

9. KopmyckynsipHO-BOJHOBOH jayanu3M cBeTa M Marepuu. l[umoresa ae bpoiins.
Hexkoropsie cBoiicTBa BoJH 1¢e bpois.

10. BomHoBble cBolicTBa MHKpodacTull. Judpakmuss >IEKTPOHOB. [IpuHDHn
HeonpeneaeHHoCcTH [ eizenOepra.

11. BomnoBas ¢yHKIUS U ee pu3nUecKkuii cMbicia. HoOpMUpOBKa, CTaHIAPTHEIC yCIOBUSI.
Cynepno3unus COCTOSIHUI B KBAHTOBOM MEXAHHKE.

12. Yactrma B OJHOMEpPHOW MPSMOYTOJIBHOW TOTEHIUAIBHOW sME C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoxokaeHue yacTHIbl CKBO3b MOTEHIMANIBHBIN Oapbep. JIMHeHHbIN
rapMOHUYECKUI OCLUILIATOP.

13. Atom Pesepdopma-bopa. DuepreTnueckue ypoBHU. ATOM BOIOpOAa B KBAaHTOBOM
MEXaHUKe.

14. KBanTtoBble umncia 3nekTpoHa B arome. CrnuH snekTpoHa. CHOUH MHKPOYACTHI.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue JIEKTPOHOB 10 JHEPreTHYECKUM
ypoBHsM B aromax. [lepuonnueckas cuctema 3J€MEHTOB.

15. TlonsiTue O KBaHTOBBIX cTaTUcTUKax boze-Dinmreitna u  depmu-lupaxa.
BrIpo:KAE€HHBIN 2IEKTPOHHBIN T'a3 B METaJIIaX.

16. Pa3mep, coctaB u 3apsiq arToMHOTO sijipa. [ledekt Maccel u 3HEprust cBs3u sjapa. CriuH
A]ipa ¥ €ro MarHUTHBIA MOMEHT. SlnepHble cuibl. Moaenu siapa.

17. O6mme cBoMcTBa ANIEMEHTApHBIX yacTull. Kiaccudukamus 3meMeHTapHBIX YaCTHII.
Yactuiel u  aHTU4acTuilbl. CHIIBHOE, JJIEKTPOMAarHUTHOE, Cllaboe U TPaBUTALMOHHOE
B3aUMOJICHCTBUA.

TunoBble 32124 N0 JUCHUNIHHE
1. Ha nyTtu cBeToBO BOJHBI, MIyLIEH B BO3/AyX€, MOCTABWIM CTEKISHHYIO IJIACTUHKY
(mokazatens MpenomiieHUs cTekiaa paBeH 1,5) tommmHOW 1 MM. Ha CKONBKO H3MEHHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJIHA NAJaeT Ha IUNIACTUHKY HOopManbHO. OTBeT: 0,5 MM.
2. Haiitn Bce mmuubl BonH Buaumoro ceera (ot 0,76 mo 0,38 MkMm), KOoTOpble OymyT
MaKCHMaJbHO YCHUJICHBI MPU ONTHYECKOW Pa3HOCTH XO0Jla UHTEePPEpUPYIOMIUX BOJIH, paBHOM 1
MikM. OTBeT: 0,5 MKM.
3. Paccrostare d mexy nByms miensmu B onbsite FOHTa paBHO 1MM, paccrostaue | ot mieneit
1o ’kpana 3 M. OnpeaenuTh JJIUHY BOJHBI A, UCITyCKAeMON HCTOYHMKOM MOHOXPOMATHYECKOTO
CBeTa, eciiu muprHa b HHTepPepeHIIMOHHBIX TOJI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mbuibhyto mienky (N = 1,3), Haxonsuiyrocss B BO3AyXe, MaJaeT HOPMAJbHO MYYOK
aydeii Oeoro ceeta. [Ipu kakoi HauMeHbIeH TonHe d TUIEHKH OTPaKEHHBIH CBET C JTMHOM
BoIHBI A = 0,55 MKM oOKakeTCs MaKCHMalbHO YCHJICHHBIM B pe3yjbTaTe HHTEPPEPEHIINN?
OtBert: 0,1 MKkM.



5. PacctosHue Arz,1 MeXly BTOPBIM U NIEPBBIM TEMHBIM KosibllaMu HbIOTOHA B OTpaskeHHOM
cBere paBHO 1 MM. OrmpenenuTs paccTosHue Arip9 MEXAY IECATHIM U JEBITHIM KOJIBLAMH.
OtBert: 0,39 MMm.

6. Ha mens mupunoit ¢=0,05 MM mamaer HOpManbHO MOHOXpomaruyeckuii cBeT (A=0,6
MKM). Onpeenuts (B rpagycax) yroi @ Mexay IepBOHAaYaJbHbIM HAIIPaBICHUEM IIy4Ka CBETa U
HalpaBJICHUEM Ha YETBEPTYIO TEMHYIO AU(pakuoHHyo mojocy. OtBer: 2,75°.

7. CKOJIBKO MITPUXOB HA KAKIBIH MUJUTUMETP COIACPKHUT NU(PAKIMOHHAS pPEIIeTKa, eCln
npu HAOMIOJEHUM B MOHOXpOMAaTHYeCKOM cBere (A=0,6MKM) MaKCHMyM TSTOTO TOpPSAKA
oTkJoHeH Ha yron =18°? Orser: 100.

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

9. CKONBbKO IITPUXOB HA KXl MUJUTUMETP COACPKUT TUPPAKIMOHHAA PEUIeTKa, eCIU
pu HaOJIOJIEHHH B MOHOXpomaTudeckoM cBeTe (A = 0,6 MKM) MakCHMyM TPEThETrO MOpsIKa
OTKJIOHEH Ha yroa @ = 21°? Orset: 200.

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

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

BO31yXxoM paBeH 43°. Onpenenutb yron bprocrepa ogp (B Tpamycax) ais NMajcHUs Jyda U3
BO3/yXa Ha MOBEPXHOCTH ATOM KUAKOCTH. OTBet: =55°45".

13. VYron Mexay TIIaBHBIMH IJIOCKOCTSIMHU TOJIsIpU3aTOpa M aHaiu3atopa cocrasiser 30°.
Onpenenuth W3MEHEHHE MHTEHCHBHOCTH MPOIIEAIIETO 4Yepe3 HHUX CBETa, €CIIH Yrojl MEeXIy
[JIaBHBIMU TJIOCKOCTSIMU IOJIIpU3aTOpa M aHaau3aTopa u3MeHuics 10 45°. Oreer: 1,5.

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

15. OnpenenuTs TEMIEpaTypy, MPU KOTOPOH SHEpreTdeckas CBeTUMOCTh Ry abComoTHO YepHOro
Tena pasna 10 kBT/M?. Otser: 648 K.

16. [ToTok sHeprum, W3Iy4aeMblii W3 CMOTPOBOTO OKOIIKAa IUIABWIBHOM meun, paBeH 34 Br.
OrnpeemuTh TeMIepaTypy ey, eciH IIoMah OKOITKa cocTaBseT 6 cm2. Otset: 1000 K.

17.  Bo cKONBKO pa3 Haio YBEIMYHUTH TEPMOAMHAMHYECKYIO TEMIIEpaTypy aOCOIIOTHO YEPHOIO Tena,
4TOOBI €10 SHEPreTUUECcKas CBETUMOCTB B3pocia B 16 pa3. Otser: 2.

18.  Ha kakyro WIMHY BOJHBI NMPUXOJUTCS MAKCUMyM CHEKTPaIbHOM IUIOTHOCTH 3HEPreTHYecKOn
CBETUMOCTH abCOIMIOTHO YepHOTo Terna rpu Temmeparype 0°C. Otser: 10,6 Mkm.

19. Onpenenuth JUIMHY BOJHBI CBeTa, oOiydaromiero (ortokarox ¢ paboToi BbIXO/A

A =215B, ecnu MakcuManbHas KMHETHYECKasi SHepIrus (PoTorneKTpoHOB Tmax = 1 3B. OTBer:
400 nm.

20.  Ha noBepxHocTh (hoTOKaTOAa magaeT MoHoxpomaruuyeckuit cer (A =310 um). YToOBI
OPEKPaTUTh HMUCCHUIO  DBJEKTPOHOB, HY)XHO TMPHJIOXKHUTHh  3aJ€PKUBAIOIIYI0  Pa3HOCTh
noreniuanos U ve menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OTBet: 2,3 3B.

21. YacTuia HaxoAUTCA B MOTEHIMAIBHOM siluKe. HallTu OTHOLIEHHE Pa3HOCTH COCETHUX
SHEPreTHUSCKUX YPOBHEH AEn+1n K sHEprum En dacTuIlsl B cirydae N = 5. Oreet: 0,44.

22.  Yacruna HaxoJuTcsd B MOTEHUMANBHOM siuke. HaliTu OTHOIIEHHE pa3HOCTH COCEIHUX
OHEPreTHUECKUX YPOBHEH AEn+1n K dHepruw En 9acTHIlBI B cirydae n — co. OrTBeT: 0.

23.  OmpenenuTh XOJJIOBCKYIO Ppa3HOCTb MOTEHIMAJIOB MEXIY TpaHAMH KpEMHHEBOTIO
oOpasna mmpuHOW | =2 cM, MOMENIEHHOTO B OJHOPOJHOE MAarHUTHOE TMOJe C WHIYKIUEH



B = 0,3 T, mpy MpoIyCKaHWH TOKA IIIOTHOCTHIO j = 2 A/M?. TToctosanas Xomna Ry = 0,1 M¥/Kon.
OTtBet: 1,2 MB.

24. Onpenenuth IMOCTOSHHYIO XOJIa METaUIMYECKOTO o0pasla, eciad KOHIICHTPAIUs
Hocureneii 3apana N =4,1-10%° M3, Oreer: 0,015 m3/Kun.

25.  Kakas yacTe (B %) HAuanbHOTO KOJNHMYECTBA aTOMOB PaJMOAKTHBHOTO aKTHHHUS “2°Ac
octanetcs uepes S5 cyt? [lepuon nomypacmana 10 cyrok. OTBer: 71 %.

26.  Tlocrosmmas pacmaga A pyoumus ®°Rb pasma 7,7-10% cl. Ompenenurs ero mepuon
nosypacnazaa T1/2 B MunyTax. OrBer: 15 MuH.

27.  3a oIMH TOJA HAYaJIbHOE KOJIHMYECTBO PAJMOAKTUBHOTO M30TOMA YMEHBIIWIOCH B TPH
pasa. Bo ckoJibko pa3 oHO yMeHbIIUTCS 32 J1Ba roga? Oreet: 9.

28. 3a Bpems t = 8 cyT pacmanock k = 0,75 HauanpbHOro KOJIWYECTBA SACP PAAUOAKTUBHOTO

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

61 & 9 4
29.  Snepmas peakums mmeer Buy Ll +?—> Be+"He  Oppenennts maccoBoe wmcio
HEJI0CTaronIero ieMenTa. OTBer: 7.

12 2 11
30.  Snepmas peakums umeer Buy C+ H—>?+7B . Onpenenure maccoBoe umcio
HeJocTarolero seMenra. OrBer: 3.

OIIK-3.2 [IpuMeHsieT COOTBETCTBYIONIMNA (PU3MKO-MATEeMaTHUECKUI ammapar, METOAbl aHaln3a
Y 9KCHEPUMEHTAJIBHOTO MCCIIEIOBAaHHS IIPU PEIICHUH NMPO(PECCHOHABHBIX 33/1a4

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 IUCHUILTHHE

1. Cnoco0bl HaOmoneHUs HHTEPPEpEeHIMU cBeTa. JIByxiyueBass WHTEpQEpeHITHs.
WUntepdepeniuss B TOHKUX IJIeHKaX. [lomockl paBHOrO HakJIOHA M PABHOM  TONIIUHBL
HnTepdepomerpsl.

2. Meron 30 Openens. Hubpaxmus DpeHenss Ha KpyIJIOM OTBEpPCTUU. 30HHAS
IUTACTUHKA.

3. Judpakuus Opaynrodepa Ha menu u MHOTUX mensax. Judpakimonnas pemeTka.

4. Judpakmus ©Ha npocTpaHcTBeHHON pemetke. Dopmyna Bynbda-bparros.
Pazpemaromast cnocoOHOCTb ONTUYECKUX MPUOOPOB.

5. DOKCIEepUMEHTAbHOE TIOATBEPKIECHWE KBAaHTOBBIX CBOICTB CBETa: BHELIHUN
doroaddext: apdext KomnroHa.

6. KgsanroBble ypaBHeHHs IBWkeHUs (oOmiee ypaBHenue lllpenuHrepa, ypaBHeHUE
HIpenunrepa 1ist CTalMOHAPHBIX COCTOSHUN).

7. DHepreTUYecKHue 30HBI B KPHUCTAJIAX B MPHUOJMKEHUU CUIIBHON CBS3U. MeTallbl,
MOJIyIIPOBOIHUKH U AUDJIEKTPUKH 110 30HHOW TEOPHUH.

8. CoOcTBeHHas U MPUMECHASI TPOBOAUMOCTH MTOIYITPOBOTHHKOB.

9. ®OTONPOBOAUMOCTH MOIYTTPOBOJHHKOB.

10. KoHTakT IBYyX METAJUIOB MO 30HHON TEOpUH. TepMOIIEKTPUYECKHE SBICHUS H WX
IIPUMEHEHHE.

11. BrimpsiMieHHe MEpeMEHHOT0 TOKa Ha KOHTaKTe METaJUI-II0JIyIPOBOJHUK.

12. KoHTakT 3JeKTPOHHOTO U IBIPOYHOTO MOIYTTPOBOJHUKOB. TPaH3UCTOPHI.

13. 3akoHomepHOCTH 0- U -pacnagoB. HelTpuHO. y-u3aydeHue u ero cBoicTaa.

14. Slnepuble  peakuumu. OHepreTHueckas cxema  sAepHbIX — peakuuil.  [lytu
MCIIOJIb30BaHUS SIIEPHON DHEPTHH.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMWUCAH 3IEKTPOHHOM MOANUCHIO

3aBeaytowmin kadeapoint Oudd

noanncAHoO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxaun BukTtoposuy, 04.06.26 10:39 (MSK) Mpocras noanuck




