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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
aTTecTalus MpoBOIUTCS B (hopMe SK3aMEHa B IIEPBOM U BTOPOM 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 paboThl MO CHENMATbHOCTH, CIPABJSIONIMICS C BBINOJIHEHWEM 33JaHUM,
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 KonTposmpyemsie pa3ueibl Kon xoHTpOonupyemoii Bun, meron, popma
/o (TeMBbI) AUCITUTUTMHBI KOMIETSHIUH (Wn e OLIEHOYHOT'O
4acTH) MEPOIIPUATHS
1 2 3 4
1 Dur3nYECKUE OCHOBBI KJIACCHYECKON MEXaHUKH
1.1 | Beenenue OIIK-1.1 SK3aMen
OIlK-1.2
1.2 | KunemaTtuka nmocrynaTebHOTO OIIK-1.1 DK3aMeH
Y BpAILIATEJIbHOTO ABHUKCHUS OIlK-1.2
1.3 | lunaMuKa mocTynaTeabHOTO 1 OIIK-1.1 DK3aMeH
BpAILATEJIbHOTO JABUKECHHUS OIlK-1.2
1.4 | 3akoHbI coOXpaHEeHUs OIlIK-1.1 DK3aMeH
OIIK-1.2
1.5 | OcHoOBBI crielIuanbHON TEOPUU OIlIK-1.1 DK3aMeH
OTHOCHUTEJIbHOCTH OIIK-1.2
1.6 | Mexannueckue KoneOaHus OIIK-1.1 DK3aMeH
OIIK-1.2
2 OCHOBBI MOJICKYJISIDHOW (PH3UKH U TEPMOJTUHAMUKH
2.1 | OcHOBBI MOJEKYJSIPHOU (HUZUKU OIlK-1.1 DK3aMeH
OIlK-1.2
2.2 | OCHOBBI TEPMOJIMHAMHUKHU OIlK-1.1 OK3aMeH
OIlK-1.2
3 DJIEKTPUYECTBO
3.1 | DnekrpocraTuka OIlK-1.1 DK3aMeH
OIlK-1.2
3.2 | [IpoBOgHUKY U AUDIEKTPUKH B OIlK-1.1 DK3aMeH
AIIEKTPUUECKOM T10JIe OIlK-1.2
3.3 | IlocTOSHHBIN ANIEKTPUUYECKHIA OIlK-1.1 OK3aMeH
TOK OIlK-1.2
4 DneKTpOMarHeTu3mM
4.1 | MarnuTHOE 10JIE B BaKyyMe OIlIK-1.1 DK3aMeH
OIlK-1.2
4.2 | MarauTHOE TI0JIe B BEIIIECTBE OIIK-1.1 DK3aMeH
OIlK-1.2
4.3 | DnexTpoOMarHUTHAs HHTYKIIHS OIlIK-1.1 DK3aMeH
OIlK-1.2
4.4 | DnekTpoOMarHUTHbIE KOJeOaHus OIlK-1.1 OK3aMeH
OIlK-1.2
5 BousHbl 1 ontuka
5.1 | Bonnsr OIIK-1.1 DK3aMeH
OIlK-1.2
5.2 | Onruka OIIK-1.1 DK3aMeH
OIlK-1.2
5.3 | KBanToBas onrtuka OIlK-1.1 DK3aMeH

OIIK-1.2




4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUS 1 UHBIE MATEPHAJIbBI

4.1. lIpome:xkyTounas arrecrtauus B gopme s3x3amena (1 cemectp)

Kon Pe3ysnbTaThl 0CBOECHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOTrPaMMbI
KOMIIeTeHI[HH Copep:xanue KoMIeTeHIHI
OIlK-1 CriocobeH npuMeHsTh (hyHIaMEeHTaIbHbIE 3HaHUs, [TOJyYeHHbIE B 001aCTH

MaTeMaTUYeCKUX U (WJIM) €CTEeCTBEHHBIX HAYK, U UCIOJIb30BaTh UX B
npodecCuOHaNBHOM NesSTeIbHOCTH

OIIK-1.1 Ucnone3yer (yHAaMeHTaJIbHbIC 3HAHUS, MOJYyYEHHBIE B OOJACTH MaTeMaTHYECKUX
HAYK MPU PEIICHUN HAYYHBIX U TEXHUYECKUX 3a/1a4 B CBOCH MPO(HEeCCHOHATLHOM NI TEIIBHOCTH

Tunosble TeopeTHYECKHE BOMPOCHI K IK3aMEeHY 110 JUCHUILINHE

1. Brluncrnenue MpoOHAEHHOTO MyTH NMPU HEPABHOMEPHOM ABMKCHHUU MaTepHaIbHON
TOYKH.

2. llentp w™acc. VYpaBHeHue [BIDKeHHS LeHTpa wMacc. Cucrema IeHTpa Macc.
PeaktuBHOE NBHKEHUE.

3. KpuBonuneiiHoe NBUKEHHE MaTEepPHAIBLHON TOUKH. TaHTeHIIMATIbHOE U HOPMAJbHOE
YCKOpEHHUE.

4. BpIBOJ MOMEHTOB MHEPLIUU CTEPKHS, [IUIMHAPA, [Iapa.

5. PabGota cuibl u MoiHOCTh. KHETHYECKAs! SHEPTUS MOCTYNATeIbHOTO JBUKCHUSI.

6. Kunernueckas »Heprusi Tena, BPAILIAIOIIETOCS BOKPYT HEMOJIBHMXKHOW OCH.
Kunernueckas s3Heprust Npy MIOCKOM JIBUKEHUU.

7. Csobonnsie ocu. ['upockorn. [Ipeneccus rupockona.

8. TlomsaTMe O HEWHEpPIUATBHBIX cucTeMax orcdera. Cuiabsl wHepuumu. [IpuHIUT
SKBUBAJIEHTHOCTH DWHILTEHHA.

9. IpyxuHHBIH, QU3NUIECKAN U MATEMATHIECKUNA MasSTHUKHA. DHEPTUS TAPMOHHYECKOTO
OCLMJLIIATODA.

10. CroxxeHue OMHAKOBO HAIPABICHHBIX M B3aUMHO MIEPIICHIUKY/ISPHBIX KOJICOAHUH.

11. DxcnepuMeHTaNbHOE MOATBEPKIEHUE pactpenenenuss Makcsemna: onbITel LlTepHa
u Jlammepra.

12. CpenHee 4UuCIO CTOJIKHOBEHHM, CpelHAs [UIMHA CBOOOAHOTO Tmpobera U
3 PEKTUBHBIN TUaMEeTp MOJIEKYJI.

13. AnwmabarHblit npouecc, ypaBHenue [lyaccona.

14. TenmnmoemKoCTh HII€ATBHOTO Ta3a TMpU H30MNpoleccax. YpaBHeHHue Maiiepa.
Krnaccuueckass MoneKylsipHO-KMHETHUYECKash TEOopus TEIUIOEMKOCTH HACalIbHOTO raza MU ee
OTPAaHUYEHHOCTb.

15. Kpyrosoii nporecc (uuki). TermnoBeie ABUTATENH U XONoauibHble MamuHbl. KIT/]
uJeaIbHON TeroBoil mamuHel. [{ukn Kapho.

16. DHTpomnus MAeanbHOTO ra3a Mpu 00paTUMBIX U HEOOPATUMBIX Mpoleccax. Teopema
Hepncra. Cratuctudeckoe TOIKOBaHUE SHTPOIHH. TepMoarnHaMUKa HEOOPaTUMBIX MPOIECCOB.

Tunosble 321a4M M0 JUCHUILIHHE
1. JIBr>KeHHe MaTepuanbHON TOYKH 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c?. OnpeieniTh KOOpAHHATY B MOMEHT BPEMEHH, B KOTOPHI CKOPOCTh V TOUKH PaBHA HYIIO.
OTtBert: 80 m.
2. JIBIKeHne MaTepuanbHOH TOUKH 3a1aHo ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpenennTh YCKOPEHHE B MOMEHT BPEMEHHM, B KOTOPBIH CKOPOCTH V TOUYKH PaBHA HYIIO.
Otser: -0,10 m/c?.



3. JluneliHass CKOPOCTh Vi TOYEK HAa OKPY)KHOCTH BpaIlarolIerocs IUcKa paBHa 3 M/C.
Touku, pacnonoxennpie Ha AR=10 cMm Oirke K OCH, UMEIOT JTUHEHHYI0 CKOPOCTh Vo=2 M/C.
OnpenenuTts YrioBy0 CKOPOCTh BpanleHus aucka. Orser: 10 paa/c.

4. Jluck Bpamaercss cOrnacHo ypasHeHHIO ¢ = A+Bt+Ct3, rme A=1pan, B=-2pag/c,
C = 0,5 pan/c®. HaiiTu yrioBoe ycKopeHHe B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 pas/c.
5. Jluck Bpamaercss cornacHo ypaHeHmio ¢ = A+Bt+Ct3, rme A=1pan, B=12pan/c,

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

6. HaiiTnu MOMEHT MHEpIMHU MOJ0TO HMJIMHAPA MAacCOi 2 KT U paiuyCcoM 5 CM OTHOCHUTEIILHO
ero ocu cummerpun. Otser: 0,005 kr-m?.

7. Haiitu mMomeHT wHepuuu mapa Maccol 5 kr v paguycoM 10 cM OTHOCHUTENIBHO OCH,
npoxosmieii uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitn MomeHT uHepnuu aucka maccoi 0,5 kr u paguycoM 20 cM OTHOCHUTEIBHO OCHU
IEpIEHMKYIIAPHON K IIOCKOCTH JUCKa U Ipoxoasmieii uepes ero uentp. Orser: 0,01 kr-m2,

9. HaiiTu MOMEHT MHEpUMU CTEpkKHA Maccod 5 Kr U JUIMHON 1,2 M OTHOCHUTEIBHO OCH
IepIEHMKYIIAPHON K CTEPKHIO ¥ IIPOXoasmIeil uepes ero cepeauny. Ortser: 0,6 Kr-m2.

10. HaliTh MOMEHT WHepIMHM CIUIONIHOTO LWJIMHIpa Maccod 2 KT U pajuycoM 5 cMm
OTHOCHUTENBHO ero ocu cummerpur. Oteer: 0,025 kr-m2.

11. Haiitu MoMeHT mHepuuu cTepkHs maccoil 1,5 kr u mimHOM 1 M OTHOCHTENBHO OCH
NEpIEHMKYIIAPHON K CTEPKHIO ¥ IpoXo el uepes ero kouei. Otser: 0,5 Kr-m?,

12. BepeBka paspbeiBaeTCsi mpu IMOJABEIIMBAHUM K HeWl Tena maccodt 36 kr. Teno kakoit
HanbONbIIeil MacCchl MOKHO TIOJHUMATh Ha TOH BepeBKe ¢ yckopenueM 2 M/c2? Otaer: 30 Kr.
13. Teno cockanb3bIBaeT MO INIAJKON MOBEPXHOCTHU, cocTaBisomel yroa 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OTer: 5 m/c?.

14. C kakoil MMHUMAaJbHON FOPU30HTAIILHON CHJION HYKHO MPUKUMATh TEJIO MAcCoi 2 KI K
BEPTHKAIBHON CTeHE, 4TOOhl OHO He ynano? KosapdumuweHT TpeHHs MEXTy MOBEPXHOCTHIO

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

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HailTu cuity conpoTHBIEHHS BO3AyXa,
cuntas ee nocrosaaon. Orser: 0,25 H.
16. MaxoBuk B BHAEC HWIMHIApa Maccod 5 kr u paaumycomM 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpaleHus 1ocTur yactoThl 10 06/c. HailTu MOMEHT cui, JeicTBYIOMNX Ha
MmaxoBuk. OtBet: 1,57 H-Mm.

17. ToHkuii ogHOPOAHBINA cTepxkeHb JIMHOW 50 cM n maccoit 400 r BpamjaeTcsi ¢ yriloBbIM
ycKOopeHHeM 3 pajm/c? OKONO OCH, TPOXOANIeH NepreHIUKYIIpHO CTEPKHIO depe3 ero
cepenuny. Onpeaenuts Bpamaromuii MoMeHT. OTBer: 25 MH M.

18. [Tynst netut co ckopocteio 800 M/c, Bpamiasich OKOJIO IPOA0JIbHOW ocu ¢ yactoTroil 3000
00/c. IlpuHnMas mymo 3a IIMHAPHK AUAMETPOM 8 MM, ONpeNeiuTh KaKyro JON0 KUHETHYECKOM
SHEPIUHM TeJla COCTABIISCT KHHETHYecKast dHeprus Bpamenus. Oret: 0,44 %.

19.  [lox melicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpesa CKOpocTh 2 M/c. OnpenenuTh
paboty A cuibl, eciiu Macca Baronetku pasHa 400 kr. OTBet: 800 k.
20.  Manenbkuii mapuk maccoi 100 © JABMXKETCS B TOPU3OHTAIBHOW IUIOCKOCTH HAa HHUTH

mmHoit 40 cm. Kakyro pabGoTy HY»KHO COBEpLINTH, YTOOBI YBEJTUYHUTH YTJIOBYIO CKOPOCTH
mapuka ¢ 20 paa/c go 25 pan/c? Orser: 18 JIx.

21. OrnpenenuTth JTMHEHHYI0 CKOPOCTh IIEHTPa MOJIOT0 MJIMHIIPA, CKaTUBIIErocsl 6€3 CKONMBXKEHUS C
HAKJIOHHOM IIOCKOCTH € BEICOTHI 1,6 M. OTBeT: 4 M/C.
22. OnHOpOIHBIM  LMIAMHAP KaTUTCS 0€3 MPOCKalb3bIBaHUS 1O TOPU30HTAJIBHOM

MOBEPXHOCTH CO CKOPOCThbIO 2 M/C. Ha Kakyio BBICOTY OH CMOKET IMOJHSATHCS MO0 HAKJIOHHON
mrockoctu? OtBet: 0,3 M.

23. CHapsn maccsl 50 Kr, JeTAIMA TOPU30HTAIBHO co ckopocThio 800 M/c, momagaer B
wathopMy € TECKOM M 3acTpeBaeT B HeM. HallTu ckopocTk 1urarthopMmbl MMocie MOTMagaHus
cHapsJa, ecau ee Macca 16 T. OTBert: 2,5 m/c.



24, [To ropu3oHTAIBHBIM pelibcaM CO CKOpoCThio 20 kM/4 aBukeTcs Tuiargopma maccsl 200
kr. Ha Hee BepTHUKaIbHO MagaeT KaMeHb Macchl 50 Kr U aBmkeTcs Bmecte ¢ ruardopmoit. C
KaKO#M CKOPOCTBIO MOcie 3Toro aBrkercs miargopma? OTer: 16 km/4.

25. [Tnatdpopma B Buae nucka maccoil 4 Kr u paamycoM 12 cM Bpamiaercss 1Mo MHEPIHU
BOKPYI' BEpTUKaJIbHOW OcH. BO CKONBbKO pa3 yMEHBIIMTCS 4acTOTa BpallleHUs, €CIIM Ha Hee
MOJIOKUTH KOJIbIIO Maccoi 1 kr u paguycom 10 cm? OtBet: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AcC0S(wt+@o), roe A=3 cMm,
a ® = 2 ¢, HaiiTi MakcUManbHYIO CKOPOCTh TOUYKH. OTBeT: 6 cm/c.

27. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = AcC0S(wt+@o), roe A=5 cm,
a ® = 2 ¢!, Haiftu makcumanbHoe yckopenue Touku. OtBer: 20 em/c2.

28. Haiitu mnepuwon kosiebaHui  (U3MYECKOTO MASATHHKA, MPEACTABISAIOMIET0 CcOO0M

OJIHOPOJHBIN CTepkeHb JnuHOW 60 cM, BpallalIuics BOKPYI TOPU3OHTAJIbHOW OCH,
MIPOXOJISIIEH uepe3 oJuH U3 ero KoHioB. OTBet: 1,26 c.

29.  Haiitm mnepuony KonebGaHuil (UIUUECKOTO MAATHUKA, IPEACTABISIONIETO COOOM
OIHOPOJHBIN TUCK panuycoM 30 cM, BpalllatoIIUics BOKPYT TOPU30OHTAIBHOM OCH, MIPOXOAIIECH
yepe3 Kpaii aucka. Orer: 1,33 c.

30. bannon BMecTUMOCTBIO 20 J1 COIEPKUT YriaeKucaslii ra3 maccoit 500 r moa gaBiaeHUEM
1,3 MIla. Onpenenuts Temnepatypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHMMAaeT UCalIbHBIN a3, coaepxammii | KMosb BelecTBa Npyu JAaBICHUH
1 MIla u Temneparype 400 K? Otser: 3,3 M3,

32. bamnon BmectumocThio 12 71 comepkuT yriaekucibiid ra3. [laBienue raza pasuo 1 Mlla,
temrepatypa 300 K. Onpenenuts maccy rasza B 6amuione. Orer: 212 1.

33. B 6amione BMecTuMOCTBIO 25 1 HaxomuTcs Bogopon mnpu temmeparype 290 K. Ilocne

TOr0 KaK 4YacThb BOJOpOJAa H3pacxoj0BajlM, JaBieHue B OawioHe noHuswiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxol0BaHHOIO Bojgopoaa. Orser: 8,3 r.

34. B OGamnone coxepxurcs raz npu temreparype 100 °C. Jlo xakoii temmeparypsl (B °C)
HYKHO HarpeTh ras, 4ToObl €ro JIaBjieHue yBeIUYmiIoch B ABa pa3a? Orser: 473 °C.

35. Kakoe konuuecTBO TemnoTsl norpedyercs, uToObl Harpetb 1 Monb a3ora Ha 300 K mpu
nmocTostHHOM 00beme? OTBeT: 6,23 K/[:K.

36. Ha CcKONBKO W3MEHWIACh BHYTPEHHSSI SHEPIUs BOASHOTO Tapa, €CIW MpPH €ero
n300apUUECKOM C)KaTHH BHEIIHNE CUIIbI COBEpLIMIN paboTy paBHyto 10 k/[x? OTBeT: 30 K/[X.
37.  Ilpum xaKoM JaBJIEHUH MPOUCXOANUIIO N300apHOE paclIMpeHne a30Ta, €ClIM Ha YBEINICHNE
ero oobema Ha 12 11 OblI0 3aTpayeHo KoJaudecTBo TermnoTel paBHoe 21 k/x? Orer: 500 kIla.
38.  Kakoe KOJTMYECTBO TEIUIOTHI OBLIO 3aTpAavyeHO HA HArpPeB TeJHs PU MMOCTOSTHHOM 00beMe
V=20 11, ecnu ero nasienue Bo3pocio Ha 400 kI1a? OrBer: 12 k/Ix.

39. Kakoe xonmndecTBO TemoThl moTpedyeTcs, 4ToObl HarpeTh 8§ Mok Bojopoaa Ha 100 K
IIpY NTOCTOSIHHOM JaBineHun? Orser: 23,3 k.

40. Ilpu u3oxopHoM HarpeBe | Moms renus Temmeparypa yBenuuuBaeTca B 3 paza. Haiftu
npuparienue surporu. Orser: 13,7 JIax/K.

OIIK-1.2 Ucnonb3yeT GpyHAaMEHTaIbHbIC 3HAHUS, TOJyYEHHbIE B 00JIACTH €CTECTBEHHBIX HAYK
IIPU PEIIeHNN HAyYHBIX U TEXHUUYECKUX 33/1a4 B CBOEH MpodeccnoHalbHOM 1eTeNbHOCTH

Tunossblie TeopeTHYeCKHE BONPOCHI K IK3aMeHY 10 IUCHUILIHHE

1. Marepuanbaas Touka. Cucrema ortcyera. Ilytb. Ilepememenue. CxopocTs u
YCKOPEHHE MaTepUaIbHONW TOUYKH, UX IPOECKIUN HAa KOOPIUHATHBIE OCH.

2. Bpamenne matepuaqbHONW TOYKHM BOKPYT HEMOABHKHOW OCH. YIIOBash CKOPOCTh H
ymioBoe  yckopeHue. CBs3b MEXAYy YIIOBBIMA W JIMHEWHBIMHM  KMHEMaTHYE€CKUMU
XapaKTEPUCTUKAMHU.

3. I'panunpl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHHWKH. [lepBbiii 3akoH HproTOHA.



Cuna, Macca u ummyibc. Bropoil 3akoH HproToOHa Kak ypaBHEHUE ABUXKEHUS. TpeTuil 3aKoH
Hsrorona.

4. 3akoH BcemupHOro TsaroreHus. Cuia TsDKECTH W Bec Tena. Ymnpyrue cuibl. Cuibl
TPEHHUSL.

5. KoncepBatuBHble U JuccunatuBHble cuibl. [loTeHnuanbHas osHeprus. Buabl
MOTEHUHAIBHOMN dHeprun. 11oiHas MexaHnyecKas SHEeprus.

6. BuyTpeHHue W BHEIIHHE CHJIBL. 3aMKHYTas CHCTeMa. 3aKOH COXpPaHEHUS IOJHOMN
MeXaHU4eCcKoi FHepruu. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMU IPOCTPAHCTBA U BPEMEHHU.

7. 3akoH COXpaHEHUS UMITYJIbCa.

8. MOMEHT CHJIbI, MOMEHT UMITYJIbCA. 3aKOH COXPAHEHHUS] MOMEHTA UMITYJIbCA.

9. OcHOBHOI1 3aKOH AMHAMUKH BPalIaTeIbHOTO ABMKEHUS.

10. MomenT uHepiuy, ero cBoiictBa. Teopema IllTelinepa.

11. IMpuamun otHocutTenbHOoCcTH [aymmnes. IlpeoOpazoBanue Iammnes. Kiaccuueckas
TeopeMa CI0KEeHUs ckopocTell. MTHBapHaHTHOCTh 3ak0HOB HpI0TOHA B MHEPLMATIBHBIX CUCTEMAaX
oTcyera.

12. Tlocrynatsl OunmreiiHa. [IpeoOpasoBanust Jlopenna. OTHOCHTENBHOCTD TMOHSITHS
OJTHOBPEMEHHOCTU. OTHOCUTENBHOCTh JJIMH U MPOMEKYTKOB BpemMeHU. MHTepBan Mexnay
COOBITUSIMH.

13. PensaTuBUCTCKMN 3aKOH MpeoOpa3oBaHUS CKOPOCTHU. PENSITUBUCTCKUN HMITYIIbC.
PenstuBucTCKOE ypaBHEHHE OUHAMHUKU. PENSTUBUCTCKUE BBIPDAXKEHUS /JIsi KUHETHYECKOH U
MIOJIHOM 3HEpruu. B3auMocCBs3b MacChl U SHEPTUH.

14. TuddepenumansHoe ypaBHEHHE CBOOOIHBIX TapMOHHUYECKHX KOJEOAaHMA M ero
peLieHue.

15. VpaBHeHue 3aryxaroumux KojeOaHuid U ero pemieHue. Ilapamerpsl 3aTyxarommx
KOJIeOaHUH.

16. VYpaBHeHHE BBIHYXJICHHBIX KOJICOaHUI U €T0 pelieHue. SIBIeHne pe3oHaHca.

17. Craructuueckuit u TEPMOJUHAMUYECKUI METO/IbI HCCIIEAOBaHUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHBIE COCTOSTHUSI U MPOILECCHI, UX U300paKeHHE Ha
TEPMOJUHAMUYECKUX JIUarpaMmax COCTOSIHUSI.

18. WpeanwHblii ra3. [laBneHwe wuAealbHOTO Ta3a. BBIBOX OCHOBHOTO ypaBHEHHS
MoJekysipHo-kuHeTnueckoit Teopun (MKT) uneansHoro rasa.

19. Cpennsisi KWHETHYECKas DSHEPTUs MOJIEKYJd WJICaTbHOro Ta3a. MoJeKyasapHO-
KHHETHYECKOE TOJIKOBaHUE aOCOIIOTHOM Temmeparypbl. Uncno creneHei cBOOOIbI MOJIEKYIIBI.
3aKOH paBHOMEPHOTO paclpeAesieHUs] JHEPTUHU 10 CTENEHSIM CBOOOIbI MOJIEKYJI.

20. OcHOBHOE ypaBHEHHME COCTOSHHMS ujeanpHoro rasa (ypaBHeHue Kitaneipona-
Menneneesa). M3omporiecchl.

21. 3axkoH MakcBemia Ui pacrpesieleHusi MOJIEKYJ MJICalbHOIO ra3a 1o CKOpOCTAM H
SHEprusiM. XapakTepHbIe CKOPOCTH JIBHKEHUSI MOJIEKYI U€aIbHOIO Ta3a.

22. Ilpunuun geranbHOro paBHoBecus. bapomerpuueckas ¢opmyna. 3akoH bonbimMana
JUISl pacrpeiesieHusl YacTULl BO BHEILIHEM MOTEHI[MAIILHOM I10JIE.

23. Pabora mnpu u3MEeHEHHH OO0bEeMa, KOJIMYECTBO TEIJIOThl, BHYTPEHHSS SHEPrus
ueanbHoro rasa. Ilepsoe Hauano TepMOIMHAMUKH, €T0 MPUMEHEHHE K Hu3ompoleccaM. Bropoe
Hayajio TEpMOJUHAMUKHU.

4.2. Ilpome:xkyTouHasi arrecranusi B gopme 3k3amena (2 cemectp)

Kon Pe3yabTaThl 0CBOCHHS OCHOBHOH 00pa30BaTe/IbHON MPOIrPaMMbI
KOMIIETeHIIUU Coaepxanue KoMIeTeHIUH
OIIK-1 CriocobeH aHaTM3UpOBaTh U BBISBIATH €CTECTBEHHO-HAYYHYIO CYIIIHOCTb
npo0JieM ynpaBiIeHHs B TEXHUYECKUX CUCTEMax Ha OCHOBE




nproOpEeTeHHBIX 3HAHUH

OIIK-1.1 Ucnone3yer (pyHaamMeHTadbHbIE 3HAHUS, MOJyYEHHbIE B OOJIACTH MaTeMaTHYECKHX
HAYK MPU PEIICHUN HAYYHBIX U TEXHUYECKUX 3a/1a4 B CBOCH MPO(HeCCHOHATLHOM I TEIBHOCTH

TunoBble TECOPETHYECCKHUE BONIPOCHI K 9K3aMEHY IO JUCHUILJIMHE

1. TloTeHUIMaIbHOCTH MEKTPHUECKOro mosisd. PaboTa mo nepeMerieHuio 3apsaaa B JIEKTPHIECKOM

nose. IloreHunanbHas SHEPrus B3auMOAECHCTBUS IEKTPUUECKUX 3aps0B.

CBs13p MEXly IOTEHIMAJIOM U HaPSYKEHHOCTHIO.

3. Ilpumenenue teopemsl I'aycca [y pacueTa 3JMEKTPUYECKHUX IOJNEH, CO3JaHHBIX TOYEYHBIM

3aps/10M, PABHOMEPHO 3apsHKEHHBIMU TUIOCKOCTBIO, c(hepoii, HUThIO, IMIMHIPOM, IIAPOM.

Beruuciienue noreHuana no HaIps>KeHHOCTH AIEKTPUYECKOTO MOJIS.

5. DINEeKTpUYECKUH MOMEHT Junojs. ToueuHbI IUIOb. OJIEKTPUYECKOE I10JI€ TOYEYHOIO
JUIONS U €ro pacyeT Ha OCHOBE IPUHLUIA CYNEpPHO3ULUHU. DIEKTPUYECKOE IM0JIE€ HAa OCH
JUIIOJISL U B HAIIPABJICHUH, IEPIIEHAUKYIIIPHOM K OCH TUTIOJIS.

6. DnexkTpuyeckuil JAMIIONL B OJHOPOAHOM UM  HEOJHOPOAHOM BJIEKTPUYECKOM IIOJIeE.
[ToreHunanbHast S3HEPTUs JUIOJIS.

7. JIM2NEKTpUKH, MOJSpU3ALUs AUIIEKTPUKOB. BekTop NOISIpU30BAHHOCTHU. JIEKTPHUUECKOE
110J1€ BHYTPH JAUNIEKTPUKOB. JlM3aeKTpuyeckas BOCOPUMMUYUBOCTb U IPOHULIAEMOCTb.

8. VYcnoBusa ans BEKTOpa HANPSDKEHHOCTH AJIEKTPUYECKOTO IMOJS U BEKTOPa 3JIEKTPUYECKOrOo
CMEILIEHUS Ha TPaHUIIE BYX JUAJIEKTPUKOB.

9. CerHero3neKTpUKH, UX CBOMCTBA. J{udnekTpudeckuii rucrepesmc.

10. KongeHcatopbl, BUIbl KOHACHCATOPOB. DHEPTHUs 3apsDKEHHOTO MPOBOIHHMKA, KOHIEHCATOPA.
OHeprus anekrpuyeckoro noist. O0beMHast JI0THOCTh SHEPTHH.

11. Knaccuueckue ONBITHI 1O OOHApY)KEHUI0O U OOBSCHEHUI0 MEXaHW3Ma BO3HUKHOBEHUS
JIEKTPUYECKOTO TOKA. YCJIOBUS BO3HMKHOBEHMS JJIEKTPUYECKOTO TOKA. XapaKTEpUCTUKH
ANIEKTPUUECKOT0 TOKA: CHJIa TOKA U TUIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTH.

12. Ilpumenenne 3axkoHa buo-CaBapa-Jlannmaca nis pacdyera MarHMTHOIO TOJS  MPSMOTO
MIPOBOJIHUKA C TOKOM, KPYTOBOT'O POBOAHHUKA C TOKOM.

13. JlelicTBHe MarHuTHOTO Ha ABMXKYLUiics 3apsa. Cuna Jlopenua. D¢ dext Xoma.

14. [IpumeHeHue 3aK0Ha MOJIHOTO TOKa JJIsl pacy€Ta MarHUTHOT'O TOJIsl COJIEHOM 1, TOPOUJaIbHON
KaTyILKH.

15. PaGora no nepemenieHuo MpoBOIHNKA U KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJI€.

16. I3meHeHue cuibl TOKa MPH pa3MbIKaHUH/3aMbIKAaHUH LEMH, COAEpIKaIlleld NHyKTUBHOCTD.

17. YcnoBust At BEKTOPOB WHAYKIUH M HANPSHKEHHOCTH MArHUTHOTO TIOJIT HAa TPAaHUIE JIBYX
MarHeTHKOB.

18. lna-, mapa-, heppo MarHeTHUKH: OCHOBHBIE XapaKTEPUCTHUKH.

19. luBepreHuus u poTop BEKTOpa MHAYKLUU MarHUTHOTO Nojst. BuxpeBoe anekrpuuyeckoe nosie,
TOK CMEILEHUs. DIEKTPOMArHUTHOE TOJIE.

20. YpaBHenne MakcBemna  JUIS  QJMIEKTPOMAarHUTHOTO — TMOJIi B MHTETPajbHON M
nuddepennmanbHON hopmax.

21. luddepennunanbHoe ypaBHEHHE OHIEKTPOMAarHUTHBIX KojeOaHuil, ero peuieHue. Bunel
KOJIEOAHUN U X XapaKTEPUCTUKH.

22. YpaBHEHHE BBIHY)KJCHHBIX Koiiebanuil. Pe3oHanc TokoB u HampspkeHuid. [lonstHe o
MIEPEMEHHOM TOKE.

23. CnocoObsl  HabOmromeHus  uHTepepeHuuu  cBera.  JIByxiyueBas  HHTEpP(EpEHIIUS.
WUnTtepdepeniiuss B TOHKMX IUIeHKax. [lomockl paBHOro HakJIOHAa W PaBHOM TOJIIMHBIL.
Wutepdepomerpsl.

24. Meton 30H @penens. udpakuns OpeHens Ha KPyIIIOM OTBEPCTHN. 30HHAS IJIACTHHKA.

25. udpaxius Opaynrodepa Ha mean 1 MHOTHX mmensix. AudpakiuonHas pemerka.

26. Tudpaknus Ha mpocTpaHCTBeHHOW pemeTke. Popmymna Bymwsha-bparros. Paspemaromias
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CITOCOOHOCTH ONTUYECKUX MPUOOPOB.
27. DKCIepUMEHTAIbHOE TMOATBEPKICHUE KBAHTOBBIX CBOWCTB CBeTa: BHEIIHHNA (HOTOIDEKT:
s dext Kommnrona.

Tunossble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccrosiHre MeXAy ABYMsI TOUEUHBIMU IEKTPUUYECKUMU 3apsiilaMu, €CJIM U3BECTHO,
YTO MPU YMEHBIIEHUH 3TOTO paccTosiHus Ha 50 cM cuiia B3aUMOJACHCTBUS YBEIUYHBACTCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pammycom 15 cm Haxomutces 3apsg Q = 2 vKn. Omnpenenutsb
HANPSDKEHHOCTh £ 3JIEKTPOCTaTUYECKOro mojs Ha pacctosHuu I = 10 cMm oT ueHtpa chepsl.
Ortger: 0.
3. Ha merammuyeckoit cepe pamumycom 15 cm mHaxomutes 3apsag Q = 2 vKn. Ompenenutsb
HaIPSHKEHHOCTH £ 3JIEKTPOCTATHYECKOTO 1oJisi Ha oBepXHOCTH cheprl. OTBeT: 800 B/M.
4., Ha merammudeckoit cepe pamumycom 15 cm Haxomutes 3apsag Q = 2 vKn. Ompenenutsb
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 noreHman ¢
AIIEKTPOCTATUYECKOTO 101l Ha moBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIIEHTPHUYECKHE METAITMYECKUe 3apsoKeHHble cepsl pagumycamu R1 =6 cm u Rz = 10
CM HecyT cooTBeTcTBeHHO 3apsanl Q1 = 1 HKi u Q2 = -0,5 uKi1. Halitn HanpspkeHHOCTh E TOJIs
B TOUYKE, OTCTOSIIIEH OT 1eHTpa cdep Ha paccrosHuUe 1 = 5 cM. OTBert: 0.
7. DIJeKTpUYecKoe II0JIe CO3JaHO JBYMsI OECKOHEYHBIMU HapalieIbHbIMU IJIACTHUHAMH,
HECYIIMMH PaBHOMEPHO paclpelelNeHHbli Mo mromamu 3apsan [ = 1uKn/m2. Onpenenuts
HanpsbkeHHOCTh E monst mexy mnactunamu. OTBet: 0.
8. DnexTpuyeckoe IoJie CO3JaHO JABYMS OECKOHEYHBIMH IapauIeIbHBIMH IUIACTUHAMH,
HECYIIMMH PaBHOMEPHO paclpelelNeHHbli Mo miomamu 3apsan [ = 1uKn/m?. Onpenenuts
HanpspbkeHHocTh E nons BHe minactud. OTBer: 113 B/Mm.
9. TloTeHuuasn >TEKTPHUECKOTO TOMs, CO3AaBAEMOT0 CHCTEMOI 3apsA0B, UMeeT BUA ¢ = a(X?-
y), tme a=1B/M%. Haiitu MOy b HATIPSKEHHOCTH OIEKTPHUECKOTO MONA B TOUKE C
koopauHatamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteMe CH 1 OKpyIiUTh ¢ TOYHOCTBIO J0
nByx 1ugp nocne 3angaroil. [OTBet: 2,24 B/m.
10. /Ia Toueunsix 3apsna +7,5 HKn n —14,7 1Kn pacnonoxxensl Ha pacctosHuM 5 cMm. Haiitu
HaNPSDKEHHOCTD AJIEKTPUYECKOIO TOJISA B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaANPSHKEHHOCTh DSJEKTPUYECKOTO IOJII B TOYKE, PACIHOJIOKEHHOM BJOJb
npsiMoil, coenunstoment 3apsiasl +10 HKn u +8 vKn u Haxoxsumieiics Ha pacctossHun 12 cM OT
IepBOro u 8 cM OT BTOPOro 3apsnaa. Paccrosnue mexay 3apsanamu 20 cm. Orser: 5000 B/m.
12. B BepmmHax KBajpaTa cO CTOPOHOH 5 CM HaXOJATCsl OJIMHAKOBBIE MOJIOKUTEIbHBIE 3aPsIbl
2 uKn. OnpenenuTh HaPSHKEHHOCTD AIEKTPHYECKOTO TOJIs B IeHTpe kKBaapaTa. Orer: 0.
13. Paccrosuue | mexny 3apsimamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHnman ¢ most
CO3/aHHOT'O JMIIOJNEM B TOUKe, yAajdeHHo! Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsija.
Ortgert: 0.
14. lunons ¢ »3ieKTpUYecKUM MOMEHTOM p =75 nKia'M CcBOOOAHO YycCTaHABIMBAaeTCS B
OJIHOPOJHOM DJJIGKTPUYECKOM TTojie HanpspkeHHocThio E = 80 kB/M. Bperamcnuts paboty A,
HE00XO0IMMYIO Ul TOTO, YTOOBI OBEPHYTH TUMOJIb Ha yroia o = 90°. OTBet: 6 MK/ [x.
15. Onpenenuth, NpH Kakoil HamNpsHKEHHOCTH £E cpelHero MaKpOCKOMMYECKOro TMOojs B
IUATEKTpUKe (£=3) MOJNAPU30BAHHOCTH P JOCTUTHET 3HaueHus, paBHoro 200 MxKn/m2 OTBer:
11,3 MB/m.



16. Haiitu pagnyc BHemHeH o0kmaaku Ry Bo3aymHOTro chepruueckoro KOHAeHcaTopa EMKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku R1 = 2 cm. OTBeT: 4,5 cM.

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

18. Onpenenuth 3IEKTPOEMKOCTh LMJIMHAPUYECKOTO BO3IYIIHOIO KOHJEHCATOpa JJIHMHON
| =10 cm, ¢ pamuycamu o0kiianok Ry =1 cm u R2 = 2 cm. OtBer: 8 n®.

19. Tpu onMHAKOBBIX KOHJEHCATOpPAa COEAMHEHBI IMOCenoBaTeabHO. EMKOCTh Takoil Oatapen
C =100 n¢. OmpenenuTh €MKOCTh OaTaper KOHIIEHCATOPOB, MOCIE TOrO, KaK OJAMH W3 HUX
3anoyHwIM napapurom (¢ = 2). Oret: 120 nd.

20. ITnockuit Bo3ayImIHBIA KOHAEHcATop AnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3sHOCTH
norenimaioB U =300 B. Ilocie oTkioYeHHS OT HMCTOYHMKA TOKAa PACCTOSHUE MEXKIY
oOKJTazKaMu KOHAeHcaTopa ObuIo yBean4deHo B 5 pa3. Ompenenuts padoTy A BHEIIHHUX CHII I10
pasnBwkenuio 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 Ki1.

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

23. Kwucrounuky toka ¢ JIC [1=1,5 B npucoeannunu katymky c conpotuiennem R=0,1 Om.
AmMriepMmeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korma x MCTOYHHKY TOKa MPUCOCTUHUIN
MOCIIE0BATENIBHO €Il OJMH UCTOYHUK TOKa ¢ Takoil sxe D/[C, To cuna Toka | B TOH ke KaTymike
okazanach paBHod 0,4 A. OnpenenuTh BHyTPEHHEE COMPOTHBIICHUE MEPBOTO UCTOYHHKA TOKA.
OTteer: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHEIIHEH Ilenn akKyMYJISTOpa BbLIEIseTCs MomHOCTE P1=18 BT,
npu cuie Toka l=1A - coorBerctBeHHO P>=10BT. Onpenenuts BHyTPEHHEE COMPOTHUBIICHUE I
Oarapeun. OtBet: 20 Om.

25. TInoTHOCTH TOKAa B MEIHOM NPOBOMHHKE paBHa 2 A/mMm‘. Haiftu HampsykeHHOCTh
AIIEKTPUYECKOTO TOJIsI B MPOBOJHHKE. YJenbHOe cornpotuBieHue meau 17 HOMm'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO UIMHHOMY TPOBOAHMKY Teder Tok 50 A. Ompenenuts
MarHuTHYI0 WHIYKIMIO B TOYKE, YJAJE€HHOM Ha paccTosiHue 5 c¢M OT MpoBOAHUKA. OTBeT:
200 mxTa.

27. YeMmy paBeH paJnyC TOHKOTO KOJbI[A, IO KOTOpOMY TedeT ToK 30 A, eciau HampsHKEHHOCTh
MarHuTHOT'O MOJI B IIEHTpe Konblia paBHa 2 A/M? OTBeT: 7,5 M.

28. Kaxkoii TOk TeueT 1o npsiMoMy OECKOHEUHO ATUHHOMY IPOBOJHHUKY, €CII Ha paccTostHuH 10
CM OT Hero maruuTHas uHAyKus pasHa 20 MkTn? Orser: 10A.

29. Kaxoi1 Tok uer no ToHKoMy KoJiblly paauyca 10 cM, ecinu HHAYKIMS MarHUTHOTO MOJIS B
neHTpe konbla paBHa 100 mxTn? Orser: 16 A.

30. /IBa ANWHHBIX MapajjIeNbHBIX MPOBOJIAa HAXOIATCS HA pAcCTOSHUM I=5cCM OAMH OT
npyroro. [To mpoBogamM TeKyT B MMPOTHUBOMOIOKHBIX HAMpaBIeHUSIX ofuHakoBbie Toku | =10 A
Kaxapld. HaliTu HanpsokeHHOCTh H MarHMTHOTO MOMSI B TOYKE, HAXOJSIICHCS HA PaCCTOSHUU
rL =2 cm ot oHOrO U 2 = 3 ¢M 0T Apyroro npoBoaa. Oreer: 132 A/m.

31. Ornpeaenutb UHAYKIMIO MAarHUTHOTO TOJI Ha OCU JUIMHHOTO COJIEHOMJIA, COAEPKAIIETro
n = 20 ButkoB/cM nipu cuite Toka | = 10 A. Orset: 0,025 Ta.

32. CKOJIBKO BUTKOB Ha €IWHHMILY JJIMHBI COJACPKUT JUTMHHBIA COJICHOWJ MPU CHJIE TOKa
| = 0,5 A, ecitn HanpPsKEHHOCTH MO Ha ocH conenouaa H = 300 A/m. Oteer: 600 m™..

33. Onpenenuth HANPsSHKEHHOCTh MAarHUTHOTO TIONSE HA OCH JUIMHHOTO  COJICHOW[A,
coaepxaiero N = 10 Butkos/cm nipu cuite Toka | = 1 A. OTBer: 1000 A/m.
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34. BbruncnuTh HUPKYISIMIO BEKTOpa HAMPSHKEHHOCTH BAOJb KOHTYpPA, OXBAThIBAIOIIETO
toku 11=10A, [>=15A, Tekyumue B OgHOM 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
10JIe MEPHEeHIUKYJSIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosne Ha OTpe3ok
npoBoa junHou 1=1 M ecnu marauTHas uHayKuus B pasaa 1 Tn? Orser: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TedeT Tok 1=100 A, pacmoiiokeH B OJHOPOIHOM
MarHuTHOM ToJie o1 yriiom 60° k auHusM mMaruutHou unaykuuu. C kakou cuiioit F aeiictByer
HoJie Ha OTpe30K mpoBoja amuHoi 1=10 Cm ecnu marHuTHast uaaykius B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka ranpBaHoMeTpa JUIMHON a=4 c¢M u mupuHoit b = 1,5¢cm, cogeprkamas N=200 BuTkoB
TOHKOHW ITPOBOJIOKH, HAXOJIUTCSA B MarHUTHOM mosie ¢ uaayknuen B=0,1 Txn. Ilnockocts pamku
napasuiesibHa JUHUSAM UHAYKIWK. HailTh MexaHndyeckuii MOMEHT M, NeHCTBYIOLIMA Ha PaMKYy,
Korjaa 1mo BUTKy TeueT Tok =1 MA. OTBeTt: 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. Beruucauts paauyc R 1yru okpy>KHOCTH, KOTOPYIO OMUCHIBAET MPOTOH B MATHUTHOM I10JIE C
unaykuuen B = 15 mTn, ecau ckopocTh v npotoHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIBykpaTHO HOHU3UPOBAHHBI aTOM renus (Q-4acTullia) [ABUXKETCS B OJHOPOJAHOM
MarHuTHOM ToJjie HanpsokeHHOCThIo H = 100 kA/M mo okpyxHOCcTH pamguycoMm R = 10 cm. Haiitu
cKkopocTh U a-dactullsl. OTBeT: 0,61 MMm/c.

41. Ha »nekTpoH, ABMXKYLIMICS B OJHOPOJHOM MarHUTHOM Imosie mHaykuued B =2 Tn co
ckopocThio v =107 m/c peiictByer cuna F=1,6 nH. Haiitu yrom Mexay HampaBleHHUSIMH
CKOPOCTH U MarHUTHOM uHayKuuu. OrBer: 30°.

42. llenb COCTOWT W3 MOCIEAOBATEIBHO COCIMHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHaykTuBHOCTU L = 1 T'H, ncrounnka Toka u ximoda. Kimou 3amkHyT. Yepes kakoe BpeMs mociie
pa3MbIKaHus KII0Ya CUjia TOKa B Llenu yMeHblmTed B 2 paza? OrBer: 0,693 c.

43. llemb COCTOMT W3 TMOCIEIOBATENLHO COEAMHEHHBIX  COMPOTHUBIEHUS, KaTYIIKU
WHAYKTUBHOCTH, UCTOYHHUKA TOKa M Kitouya. Kiou 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya Ccuja TOKa B LEMU YMEHbIIMIack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
uHAyKTUBHOCTH L = 4,1 I'n. OTBeT: 9 OM.

44. BpYUCIUTH JHEPTHI0 MAarHUTHOTO MOJs colieHouna, 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, HaliTni MHAYKTUBHOCTH MPOBOJAIIETO KOHTYpa, €CIU MArHUTHBIM TIOTOK dYepe3 HEro

yBenuuuBaetrcs Ha 0,02 BO B pesynbraTe M3MeHeHUs TOoka B KOHType ¢ 4 A 1o 8 A. OTBert:
5 mI'H.

46. Ha nmyTtu cBeToBO#l BOJIHBI, MAYLIEH B BO3AYXE, MOCTABWIM CTEKISHHYIO IUIACTUHKY
(mokazarenb TMpeIoMIIeHHs cTekiaa paBeH 1,5) tommmHOM 1 mMMm. Ha CKONBKO W3MEHHUTCS
ONTHUYECKas JJIMHA IMyTH, €CJIM BOJIHA MMAIa€T Ha TUIACTUHKY HopMaibHO. OTBeT: 0,5 MM.

47. Haiitn Bce mmuubl BonH Buaumoro ceera (ot 0,76 nmo 0,38 Mxm), KOoTOpble OynyT
MaKCHMaJbHO YCHUJICHBI MPU ONTHYECKOW Pa3HOCTH XO0Jla UHTEePPEpUPYIOMIUX BOJIH, paBHOM 1
MikM. OTBeT: 0,5 MKM.

48. Paccrostare d mexy nByms miensmu B onbsite FOHTa paBHO 1MM, paccrostaue | ot mieneit
1o ’kpana 3 M. OnpeaenuTh JJIMHY BOJHBI A, UCITyCKA€MON NCTOYHMKOM MOHOXPOMATHYECKOTO
CBeTa, eciu muprHa b HHTepPepeHIIMOHHBIX TOJI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
49. Ha mbuibhyto mienky (N = 1,3), Haxonsulyrocs B BO3AyXe, MaJaeT HOPMAJbHO MYYOK
aydeii Oenoro cBeta. [Ipu kakoii HauMmeHbliei TonmHe d TUIEHKH OTPaKeHHBIA CBET C JTMHOM



BoiHBI A = 0,55 MKM OKakeTcs MakCMMajabHO YCHWJICHHBIM B pe3yibTaTe HHTephepeHuun?
OtBet: 0,1 MKM.

50. Paccrostaue Arz1 Mex Iy BTOPBIM U TIEPBBIM TEMHBIM KOJibIlaMu HEFOTOHA B OTpaskeHHOM
ceere paBHO | mMM. Ompenenuth paccTosHUE Arip9 MEXIY JIECATBIM M JEBSATHIM KOJIBIIAMHU.
OtBert: 0,39 MMm.

ol. Ha mens mupuaoit ¢=0,05 MM mamaeT HOpMaIbHO MOHOXpoMaTudeckwii ceet (A=0,6
MKM). Onpenenuts (B rpagycax) yroi ¢ Mexay IepBOHAaYaIbHBIM HAIIPaBICHUEM IIy4Ka CBETa U
HalpaBJICHUEM Ha YETBEPTYIO TEMHYIO AU(pakuoHHyo mojocy. OtBer: 2,75°.

52. CKOJIbKO IITPUXOB HA KK MULUITUMETP COIACPKUT MUMPAKIIMOHHAS PEIIETKA, eCIIH
npu HAOMIOJIEHUM B MOHOXpOMAaTHYeCKOM cBere (A=0,6MKM) MaKCHMyM TSTOTO TOpPSAKa
oTKJIOHEeH Ha yroa ¢=18°? Orset: 100.

53. Hudpaknuonnas pemerka coaepkuT N =200 mrpuxoB Ha 1MM. Ha pemerky mamaet
HOpMaJIbHO MOHOXpOMaTH4eckuii cBeT (A = 0,6MKM). MakcuMyM Kakoro HauOOJBIIETro MOpsAAKa
naet 3Ta pererka? OTBer: 8.

54. CKONBKO IITPUXOB HA KX MUJUTUMETP COAEPKUT MU(PAKIMOHHAS PEIIeTKa, €CIU
npu HaOMOJeHNH B MOHOXpoMaruiyeckoMm cBere (A = 0,6 MKM) MakCUMyM TPEThEero MopsaKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

55. [Ty4oK eCTeCTBEHHOTO CBETa, WAYIIUIA 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°,

56. VYron bprocrepa ogp pH MaJeHUU CBETA U3 BO3AYyXa HAa KPUCTAJII KAMEHHOM COJIM paBEH
57°. Onpenenutsh CKOPOCTh CBETa B 3TOM Kpucrtauie. OrBer: 194 Mm/c.
S7. IIpenenbHbIl yrojg o IIOJIHOIO OTPAKEHUs IIy4Ka CBETa HA TIPAHMIE KUAKOCTH C

BO31yxoM paBeH 43°. Onpeaenutb yroa bprocrepa ogp (B Trpamycax) aias MajeHUs Jyda U3
BO3/yXa Ha MOBEPXHOCTH ATOM KUAKOCTH. OTBet: =55°45".

58. VYron Mexay TIaBHBIMH TUJIOCKOCTSIMHU TOJIsIpU3aTOpa M aHanu3aTopa cocrasiser 30°.
Onpenenuth W3MEHEHHE WHTEHCHBHOCTH MPOIIEAINIETO Yepe3 HHUX CBETa, €CIIH Yrojl MEeXIy
[JIaBHBIMU TJIOCKOCTSIMU IOJIIpU3aTOpa M aHaau3aTopa u3MeHuics 10 45°. Oreer: 1,5.

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

60.  OmnpenemuTs TeMIeparypy, Ipyd KOTOPOH SHepreruyeckas cBETUMOCTh R> abcomoTHO YepHOro
Tena pasHa 10 kBr/m2. Otser: 648 K.

61. IloTok sHeprum, W3MydaeMblii M3 CMOTPOBOTO OKOIIKA IUIABWIBHOM Ieud, paseH 34 Br.
OrnpeiemuTh TeMIepaTypy ey, eciH IIoMah OKOITKa cocTaBseT 6 cm2. Otset: 1000 K.

62.  Bo ckoibKO pa3 Hajio yBEIMUYHUTH TEPMOAMHAMHYECKYIO TEMIIEpaTypy aOCOIIOTHO YEPHOTO Tea,
4TOOBI €10 SHEPreTUUECcKas CBETUMOCTB B3pocia B 16 pa3. Otser: 2.

63. Ha xakyro JUIMHY BOJHBI NPUXOIUTCS MaKCHUMyM CHEKTPaJbHON IUIOTHOCTH 3HEPreTHYECKOM
CBETMMOCTH aBCOMIOTHO YepHOro Tena npu Temmeparype 0°C. Orser: 10,6 Mim.

64. OmnpenenuTh JUIMHY BOJHBI CBeTa, oOdydaromero ¢GorokaTon ¢ paboToil BbIXoJa
A =215B, ecnu MakcuManbHas KMHETHYECKasi SHepIrus (PoTorneKTpoHOB Tmax = 1 3B. OTBer:
400 nm.

65. Ha moBepxHOCTh (oToKaroma mamaer MoHoxpomarndeckuii cBeT (A = 310 am). UToOBI
NPEKPaTHTh OMHCCHUIO  JJIEKTPOHOB, HYXHO TMPWJIOKHUTHh  3aJEPKUBAOIIYI0  Pa3HOCTh
norennuainoB U ve mernee 1,7 B. Onpenenuts padoTy BbIxoaa B 3B. OTBeTt: 2,3 3B.

OIIK-1.2 Ucnonb3yeT GpyHAaMEHTAIbHbIE 3HAHUS, IOJYYEHHbIE B 00JaCTH €CTECTBEHHBIX HAyK
IIPU PEIICHNN HAyYHBIX U TEXHUUYECKUX 33/1a4 B CBOEH MpodeccnoHalbHOM 1eTeNbHOCTH



Tunosele TeOpeTHYECKHE BONPOCHI K IK3aMEHY 10 JHCHHUIINHE

1. DnexTpuyeckuii 3apsi] U €ro CBOMCTBa. 3aKOH COXpaHEHUs 3apsiaa. BzaumonencTue 3apsiioB.
3akoH Kynona.

2. DIIeKTpPOCTaTUYeCKoe  TOJe, BEKTOp  HampspkeHHocTd.  IlpuHmmm — cymepno3unuu
IEKTPUYECKUX MOJIEH U €r0 MPUMEHEHHE Ul pacyeTa I0JIsl, CO3AaHHOI0 CUCTEMOM 3aps10B.

3. TloTok BekTOpa HaNpsHKEHHOCTH dJIeKTpudeckoro mois. Teopema ["aycca it a1MeKTpruecKoro
II0JIS1 B BAKyyMe.

4. Teopema 0 LMPKYJSLUU BEKTOpa HAIPSHKEHHOCTH 3JeKTpuyeckoro nojs. IloreHnuan noms
TOYEYHOTO 3apsija.

5. CBobOoaHbBIC U CBsI3aHHBIE 3apAJibl. BekTop anekTpuueckoro cMmemeHus. Teopema [Maycca s
IEKTPUYECKOTO TOJIS B TUNIEKTPHUKE.

6. Pacripenenenue 3apsia B MPOBOJHHMKE. DNIEKTPOCTATUYECKass MHAYKLHUSA. OJEKTpHUYECKast
€MKOCTb YEIMHEHHOTO IIPOBOIHUKA, 2-X IIPOBOJHUKOB.

7. DOnexrtponBuxkymas cwia. 3akoH OMa U CONpOTUBJIEHHE IPOBOIHUKOB. 3akoH Oma B
UHTErpajabHOl u nuddepeHnmranbHol ¢opmax. 3akoH Oma A HEOIHOPOJHOIO YYacTKa
LEMH.

8. BekTop MarHUTHOW MHAYKUIUH. MarHuTHOE IOJIe PAaBHOMEPHO JBIIKYILEIrocs 3apsja. 3akoH
buo-Cagapa-Jlamaca.

9. BzaumogpelicTBUE TPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

10. Teopema 0 HMPKYIALNN BEKTOPA HHIYKIIMA MAarHUTHOTO ITOJIS. 3aKOH MOJTHOTO TOKA.

11. Tlorox BekTOpa MarHuTHOM uHAYKIMHU. Teopema Iaycca nas BeKTOpa HHAYKIUH
MarHuTHOTO nosisd. KoHTyp ¢ TOKkOM B OZHOPOAHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

12. SIBnenue snexkTpoMarHUTHOM uHAYKIUH. OnbiTel Dapanes. 3akoH 31€KTPOMarHUTHON
unaykuuu. [lpaBuno JleHua. DnexTpoaBwkyiuas cuia WHAYKUMW. [lomHBIH MarHUTHBIN
noTok. Toku Dyko.

13. SBnenme camomnaykiuu. WManykruBHOCTE. JJIC  camomHaykiuu. WHIYKTHBHOCTH
COJIEHOM 1.

14. Bszaumuas uHAYKIUS. B3auMHas MHAYKTHBHOCTh. DHEprusi KOHTypa ¢ TOKoM. IlnoTHOCTB
DHEPIHUH.

15. HamaruunyenHocts. Toku HamarHu4uBaHHs. BekTop Hanps»KEHHOCTM MArHUTHOTO MOJISL.
TeopeMa 0 HUPKYISALMY BEKTOPA HAPSYKEHHOCTH MarHUTHOTO T1OJIA.

16. Pacnpoctpanenue BOJH B yrpyroii cpene. [IpogonbHbIe 1 onepeyHble BOIHBL. YpaBHEHUE
IUIOCKOM M cdeprudeckoil rapMoHrueckux BosiH. Pa3oBasi ckopocTh. BoaHOBOe ypaBHEHHE.
Oueprusg BonHbl. [IpuHimn cyneprno3unuu BoiaH. CTosuue BOJIHBI.

17. BonHoBoe ypaBHEHME M  AIEKTPOMAarHUTHOW  BONHBL. ~ OCHOBHBIE  CBOHCTBa
ANIEKTPOMAarHUTHBIX BOJH. OHEpPrusl 3JeKTPOMAarHuTHBIX BoiH. Bekrop IloiiHTHHrA.
WM HTEHCUBHOCTb BOJIH.

18. BpemeHHas ®  TPOCTPAaHCTBEHHas  KOrepeHTHOCTH. CTeneHb  KOTE€PEHTHOCTH.
Wntepdepennus neyx BonH. UnTepdepenus ceera. [llupuna nnrepdepeHIIMOHHOM MOJIOCH.

19. Mudpakuus ceera. [Ipuammmn [toiireHca-dpenens.

20. EcrecTBeHHBII U monsgpu30BaHHBIN cBeT. 3akoH Mamtoca. CTeneHb Mosipu3aluy CBeTa.

21. Tlonmspu3anus npu OTpaKCHHUHU U MpesoMiIeHn . 3akoH bprocrepa.

22. PacmpocTtpaHeHHe cBeTa B MONIOMIAIOIIMX cpenax. 3akoH byrepa. [lucnepcus cBera.
HopmanbHast 1 aHOMasbHasi IUCIEPCHUs.

23. TennoBoe H3JIy4eHHUE M €r0 XapaKTEPUCTHKH. 3aKOHBI TEIJIOBOTO M3NMy4yeHus. ['umoresa
IInanka. @OTOHBI.

Onepatop 340 000 "KomnaHus "TeH3op"
[JIOKYMEHT MOAMUCAH 3MEKTPOHHOW NOAMNMUCHIO

3aBeaytowmin kadeaport Oudd
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