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1 OBIIUE ITOJIOXKEHUA

OneHouHble MaTepuUaibl — O3TO COBOKYIMHOCTh Y4YeOHO-METOAMYECKHX MaTepualioB
(mpakTUYECKUX 3a/JaHuil, onucaHui (GopM M HpoLELyp NPOBEPKH), MpeIHA3HAYEHHBIX I
OLICHKM KayecTBa OCBOEHHS OOy4YalOIMMUCA AAHHOM JAUCHUUIUIMHBI KaK YacTH OCHOBHOM
00pa3oBaTeNbHON IPOTrPAMMBI.

[lenb — OLIEHUTh COOTBETCTBUE 3HAHUM, YMEHUN U YPOBHSI IPUOOPETEHHBIX KOMIIETEHIIUM
oOyyaromuxcss LeasiM U TpeOOBaHUSAM OCHOBHOM 00pa3oBaTebHOM NpOrpaMMbl B XOJ€
IIPOBEICHUS IIPOMEKYTOYHOM aTTECTALMH.

OcHoBHas 3asaya — 00ECHEeYUTbh OLECHKY YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHLIUH,
3aKpEIUICHHBIX 33 JUCLUIIIINHOM.

KoHTposnb 3HaHuil mpoBoauTCs B opMe MpoMexyTouHoH arrectauuu. [Ipomexxyrounas
aTTecTalus NpoBOIUTCS B (hOpMeE SK3aMEHa B IIEPBOM U BTOPOM CEMECTpax.

@dopma mpoBeNeHUs DSK3aMEHa — YCTHBIM OTBET II0 TEOPETHYECKUM BOIIPOCAM,
c(OpMYyJIMPOBAHHBIM C YYE€TOM COJEpKaHUS y4eOHOM NHUCUUIUIMHBI U PELIEHUE MPAKTHUYECKUX
3aj1ad.

2 OIIUCAHUE MOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIAM

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-IIPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE TPOrPAMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIA C JOIOJHUTEIbHON
JIUTEPATypoil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTABJISIECTCS
CTyJ€HTaM, YCBOMBILIMM B3aUMOCBS3b OCHOBHBIX INOHSATHM AMCLHUIIIMHBI B MX 3HAYCHUM IS
npuodperaeMoii npodeccuu, MPOSBUBIINM TBOPUYECKHUE CIOCOOHOCTH B MOHUMAHUH, U3JI0KEHUHU
U MCII0JIb30BaHUU y4eOHO-IIPOrpaMMHOT0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrPaMMHOI0 MaTepuaia, yCIEIIHO BhINOIHAOUINN IPEeyCMOTPEHHBIE B IPOrpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JIUTEPATYPY, PEKOMEHJIOBaHHYIO B mporpamme. Kak mpaBumio, oneHka
«XOpOILO» BBICTABIIAETCSA CTYACHTAM, MOKA3aBIIMM CHUCTEMATHUYECKUH XapakTep 3HAHUN I10
JUCIUIUINHE W CIIOCOOHBIM K HX CAMOCTOSTEIBbHOMY IIONOJHEHHI0 W OOHOBJIEHHMIO 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 mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JIOIIYCTUBIIIMM IIOIPEIIHOCTH B OTBETE HA DK3aMEHE W IIPU BBINOJHEHUM JK3aMEHALIMOHHBIX
3aJjaHul, HO 00JIaAal0IUM HEOOXOIMMBIMH 3HAHUSMU U1 UX yCTPaHEHHs MOJ PYKOBOACTBOM
IpenoaaBaTes;

«HeynoB/1eTBOPUTEJIBHO» BBICTABISAETCS CTYJEHTY, OOHapyKHBIIEMY MpoOenbl B
3HaHUSAX OCHOBHOI'O Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JOMYyCTHBIIEMY NpPUHIUNHAIbHbIE
OIMOKM B BBIMIOJIHEHUU MPEIyCMOTPEHHBIX INporpaMMmoi 3ananuii. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIHHOY» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTH O0yUeHHE WU
OPUCTYNUTh K NPO(eCCHOHATbHONW AEATEIbHOCTH M0 OKOHYAHUHU By3a 0€3 JIOMOJHUTENbHBIX
3aHATUHN 110 COOTBETCTBYIOLIEH JUCLUIIIIMHE.

OneHKka «HEyA0BJIETBOPUTEIBHO» BBICTABISETCA TAaK)KE B CIydae, €CIM CTYIEHT He
BBITTOJIHWJI W/WIIM HE 3alUTUII J1a00opaTopHble pabOoThl, MPEAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, W He BiajeeT NpuoOpeTaeMbIMH B IPOLECCE NMPAKTHUYECKUX 3aHITUN HaBbIKAMU
pemeHus (PU3NYECKHX 33714 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-1.1 SK3AME
OIIK-1.2
1.2 | KunemaTtuka mocrynareibHOTO OIIK-1.1 DK3aMeH
Y BPAILLATEJIbHOTO JBHKECHUS OIIK-1.2
1.3 | lunaMuKa MOCTyIaTeIbHOTO U OIIK-1.1 DK3aMeH
BpalIaTeIbHOTO JIBHXKCHHUSI OIIK-1.2
1.4 | 3akoHBI cOXpaHEHUS OIIK-1.1 DK3aMeH
OIIK-1.2
1.5 | OcHOBBI crienuanbHON TEOPUHU OIIK-1.1 DK3aMeH
OTHOCHUTEJIbHOCTH OIIK-1.2
1.6 | Mexanudeckue KojeOaHuUs OIIK-1.1 DK3aMeH
OIIK-1.2
2 OCHOBBI MOJICKYJIIPHOU (PU3UKU ¥ TEPMOIMHAMUKHU
2.1 | OcHOBBI MOJIEKYIAPHOU (HU3UKHU OIIK-1.1 DK3aMeH
OIIK-1.2
2.2 | OCHOBBI TEPMOJIMHAMHUKHU OIlIK-1.1 DK3aMeH
OIIK-1.2
3 DNEeKTpUUECTBO
3.1 | DnexrpocraTuka OIIK-1.1 OK3aMeH
OIIK-1.2
3.2 | I[IpoBOJHUKY U JUIIEKTPUKHU B OIIK-1.1 OK3aMeH
AIEKTPUIECKOM T10JIe OIIK-1.2
3.3 | [TocToSHHBIN 3JIeKTPUUYECKHI OIIK-1.1 OK3aMeH
TOK OIIK-1.2
4 DIEeKTPOMarHeTu3mM
4.1 | MarnuTHOe 10JIe B BaKyyMe OIIK-1.1 DK3aMeH
OIIK-1.2
4.2 | MarauTHOE T0JIe B BEIIECTBE OIlIK-1.1 DK3aMeH
OIIK-1.2
4.3 | DAeKTpOMAarHUTHAS HHYKIIHS OIlK-1.1 DK3aMeH
OIIK-1.2
4.4 | DneKTpOMarHUTHbIE KOJIeOaHUs OIIK-1.1 OK3aMeH
OIlK-1.2
5 BonHbl 1 onTuka
5.1 | Boxnsr OIIK-1.1 DK3aMeH
OIIK-1.2
5.2 | Onruka OIIK-1.1 DK3aMeH
OIIK-1.2
5.3 | KBanToBas ontuka OIIK-1.1 DK3aMeH

OIIK-1.2




4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUS 1 UHBIE MATEPHAJIbBI

4.1. Ilpome:xkyTouHasi aTTecTanus B popme s3x3amena (1 cemectp)

Kon Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPaMMBbl
KOMIIeTeHIIUH Coaepxanue KoMIeTeH UM
OIIK-1 Crniocoben npuMeHATh (yHJaMEeHTAIbHbBIC 3HAHHS, IOJYYCHHBIE B 00JIACTH

MaTeMaTUYeCKUX U (MJIM) €CTECTBEHHBIX HAYK, U UCIOJIb30BaTh UX B
npodeccrnoHalbHO 1eATeIbHOCTH

OIIK-1.1 Ucnone3yer (yHAaMeHTaJIbHbIC 3HAHUS, MOJYyYEHHBIE B OOJACTH MaTeMaTHYECKUX
HaYK [IPH PEIICHUN HAYYHBIX ¥ TEXHUYECKHX 33/1a4 B CBOCH MPOPECCHOHATBHON AEATEIbHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHUILIHHE

1. Beluucienue NpoHAEHHOIO IMyTH IpPU HEPAaBHOMEPHOM JBMKEHMM MaTepUalbHOM
TOYKHU.

2. lentp macc. YpaBHeHMe ABUXKeHUS 1IeHTpa Macc. Cucrema [ieHTpa Macc. PeaktuBHoe
JIBUKEHHUE.

3. KpuponuzeiiHoe nBM)XKEeHUE MaTepUaibHON TOUKU. TaHreHUMaNIbHOE M HOPMaJIbHOE
YCKOpEHHUE.

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

5. PaOota cunbl u MoutHOCTh. KrHETHYECKast SHEPTHSI TOCTYIATEIbHOTO IBUKEHHUSL.

6. Kunernueckas »sHeprus Teina, BpAILAIOIIErOCs BOKPYI HEMOJABMXKHOM  oOcH.
Kunernyeckast sHeprust pu MmIOCKOM JIBHKEHUU.

7. Coboansie ocu. 'mpockomn. IIpeneccus rupockona.

8. Ilomarme o HewmHepHUATBHBIX cucTeMax orcueta. Cunbl wHepuwu. [lpuHIUN
HKBHMBAJIEHTHOCTH DWHILTEIHA.

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

10. CnoxeHue OIMMHAKOBO HAIPABICHHBIX U B3aUMHO TEPIICHIUKYISAPHBIX KOJICOaHHIA.

11. DkcnepuMeHTaIbHOE MOATBEPXKACHUE pacnpeneneHust Makcsema: onbIThl LlTepHa u
Jlammepra.

12. CpenHee 4nciio CTOIKHOBEHUH, cpeiHss JUTMHA cCBOOOTHOTO Mpobera U 3 GeKTUBHBIIHI
JUaMETP MOJIEKYIL.

13. Anwmabarubiii npouecc, ypaBHeHue [lyaccona.

14. TenmnmoemKoCTh HIEATBHOTO Ta3a TMpU M30Mpoleccax. YpaBHeHHE Maiiepa.
Krnaccuueckass MOJIEKYJIIpHO-KMHETUYECKAsl TEOPHUS TEIUIOEMKOCTH MJEaJbHOIO Ta3a M ee
OTPAaHUYEHHOCT.

15. KpyroBoii npouecc (uuki). TermmoBsle aBUTaTenu M XoidoauiabHble MammHbl. KIT/
uJeaIbHON TeroBoil mamuHel. [{ukn Kapho.

16. DHTponus uaealbHOTO Ta3a MpH 0OpaTUMBIX M HEOOpAaTHUMBIX Ipoleccax. Teopema
Hepncra. Cratuctudeckoe TOIKOBaHUE SHTPOIHH. TepMoarnHaMUKa HEOOPaTUMBIX MPOIECCOB.

TumoBbIe 320244 0 JUCHUAILIHHE
1. JIBr>KeHHe MaTepuanbHON TOUKHU 3aJaHO YPAaBHEHHEM 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. JIBm>KeHrne MaTepruadIbHON TOYKH 3aJ1aHO YpaBHEHHUEM X=At+Bt?, rae A = 4 m/c, B=-0,05
M/c?. OnpenenuTh yCKOpPeHHe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOUKM PaBHA HYIIIO.
Otsert: -0,10 m/c?.



. MHEelHas CK Th V1 TOYEK Ha OKPY>KHOCTH Bpalllalolerocs Aucka pasHa 3 m/c. Touku,
3 JluneitHast CKOPOCTh V1 TOUYEK Ha O oc alaronerocs aucka passa 3 m/c. To
pacrnionokeHHbie Ha AR=10 cM O5mke K 0cH, IMEIOT JIMHEHHYIO0 CKOPOCTh V2=2 M/c. OnpeaenuTsb
YIJIOBYIO CKOPOCTH BpaiieHus aucka. Orser: 10 pan/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 pa/c.
5. Jluck Bpamaercss cornacHo ypaHeHmio ¢ = A+Bt+Ct3, rme A=1pan, B=12pan/c,

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

6. HaiiTn MOMEHT MHEepIMHU MOJ0TO HMJIMHAPA MAacCOi 2 KT U paJuyCcoM 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. Haiitu MmomMeHT uHepuuu nucka maccot 0,5 kr u paguycoM 20 CM OTHOCHUTEIBHO OCHU
HepIEHMKYIIAPHON K IJIOCKOCTH JUCKA U Ipoxosmieii uepes ero uentp. Orser: 0,01 kr-m2,

9. HaiiTu MOMEHT MHEpUUHU CTEepXKHS Maccol 5 Kr W JIMHOW 1,2 M OTHOCHUTENBHO OCHU
IepIEHMKYIIAPHON K CTEPKHIO ¥ IIPOXoasieil uepes ero cepeauny. OrTer: 0,6 Kr-m2.

10. HaiitTu MOMEHT HWHEpIMHM CIUIOIIHOIO IIWJIMHJApPAa MAaccod 2 KI' U paauycoM 5 cM
OTHOCHUTENBHO ero ocu cummerpur. Oteer: 0,025 kr-m2.

11. Haiitu MOoMeHT mHepuuu crepxHs maccod 1,5 xr u aiMHONM 1 M OTHOCHUTENBHO OCHU
IepIEHMKYIIAPHON K CTEPKHIO U IpoXosmeil uepes ero konen. 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 cockanb3bIBaEeT MO IMaJAKON MOBEPXHOCTHU, cOCTaBisAoMmEe yroa 30° ¢ ropu30HTOM.
Haiitu yckopenue tena. OTer: 5 m/c?.

14. C kakoil MMHUMAaJbHON FOPU30HTAIILHON CHJION HYKHO MPUKUMATh TEJIO MAcCoi 2 KI K
BEPTUKAJIBHOM CTeHE, YTOOBI OHO He ynano? KoadduuneHT TpeHuss Mexay HOBEPXHOCTBIO CTEHbI

u Tenom paseH 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 NWIMHIApa Maccod 5 kr u paaumycoM 20 cM 3a 4 C 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
yCKOpeHHeM 3 paji/c? OKOIIo OCH, POXOIAIIEH MepIeHIUKYIAPHO CTEPIKHIO Yepe3 ero CepeuHy.
Onpenenuts Bpamaromuii MoMeHT. OTBet: 25 mH M.

18. [Tynst nerut co ckopocthio 800 M/c, Bpalasich OK0JIO IPoA0IbHOM ocu ¢ yactoToi 3000 06/c.
[TpuHuMas mymro 3a IIMHIPUK AUAMETPOM 8 MM, OTPENENHUTh KaKyro JOMH0 KUHETUYECKON SHEPTUH
TeJIa COCTABIIIET KNHeTHIeckast sHeprust Bpamienns. OTset: 0,44 %.

19.  [lox melicTBHMEM MOCTOSIHHOM CHIIBI BaroHeTKa MpuoOpesa ckopocTh 2 M/c. OnpenesnTh
paboty A cwibl, ecn macca Baronetkr paBHa 400 kr. Oret: 800 [I:x.
20.  Manenbkuii mapuk maccoi 100 © JABMXKETCS B TOPU3OHTAIBHOW IUIOCKOCTH HAa HHUTH

mHol 40 cM. Kakyro paboTy HY>KHO COBEPILIUTH, YTOOBI YBEJIIMYUTH YIJIOBYIO CKOPOCTh IIapUKa
¢ 20 pan/c o 25 pan/c? OrBet: 18 k.

21. OrnpenemmTh JIMHEHHYO0 CKOPOCTh IISHTPA TOJIOr0 IIHHIPA, CKAaTHBIIETOCsS 0€3 CKOJNBKEHHS C
HAKJIOHHOM IIOCKOCTH € BEICOTHI 1,6 M. OTBeT: 4 M/C.
22. OHOPOTHBIN IWIHHIP KaTUTCS 0€3 MPOCKATb3bIBAHUS 10 TOPH30HTATIBHON TTOBEPXHOCTH

CO CKOpocThio 2 M/c. Ha Kakyro BBICOTY OH CMOXET MOJHSATHCSA MO HAKIOHHOM IJIOCKOCTH?
OtBet: 0,3 M.

23. CHapsn maccsl 50 Kr, JeTAIIMA TOpU30HTAIBHO cO ckopocThio 800 M/c, momagaer B
wiaTGopMy ¢ MECKOM M 3acTpeBaeT B HeM. HalTu ckopocTh IuaT(opMBbl MOCIE IMOMAJAaHH
cHapsia, ecnu ee macca 16 1. OTBet: 2,5 m/c.



24, [To ropu3oHTAIBHBIM pelibcaM CO CKOpoCThio 20 kM/4 aBukeTcs Tuiargopma maccsl 200
kr. Ha Hee BepTUKaIbHO MaiaeT KaMeHb Macchl 50 Kr u ABrKeTCst BMecTe ¢ Tuiardopmoit. C kakoi
CKOPOCTBIO TocHie 3Toro aBmxkercs miatdpopma? Orser: 16 km/u.

25. [Tnatdopma B Bue Arcka Maccoii 4 Kr 1 paguycoM 12 cM BpamaeTcst o HHEPIUH BOKPYT
BEPTUKAIBHON OCH. BO CKOJIBKO pa3 yMEHBIIUTCS YacTOTa BpAIICHHS, €ClId Ha HEe MOJOKHUTh
KoJIbLIO Maccoit 1 xr u pagumycom 10 em? OtBet: 1,35.

26. Touyka coBepIIaeT rapMOHHYECKHE KoJIeOaHus 1o 3akoHy X = AcoS(ot+¢o), raec A=3 cM, a
o = 2 ¢’ HaiiTu MakcuMaIbHYIO CKOPOCTh ToukH. OTBeT: 6 cM/c.

27. Touyka coBepIIaeT rapMOHHYECKHE KoJIeOaHus 1o 3akoHy X = Acos(ot+¢o), raec A=5 cmM, a
o = 2 ¢, Haiitu MakcumanbHOe yckopenue Touku. OTset: 20 em/c?.

28. Haiitu mnepuwon koyiebaHuii  (U3MUECKOTO MASTHUKA, MPEJCTABISAIOMIET0 CcoO0M

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

29. Haiitu mnepmox konebGaHwii  (QuU3MUECKOrOo MasiTHHKA, MPEACTABISIONIETO COOOM
OTHOPOAHBIN JUCK paanycoM 30 cM, BpalalOUIUiiCsl BOKPYT TOPU3OHTAIBHONW OCH, IPOXOASIIEH
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, coaepxamuii | KMojb 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 6annone BMecTuMOCTBIO 25 11 HaxoauTcs Bogopoa mpu temnepatype 290 K. [Tocne Toro

KaK 4acTh BOJAOPO/Ia U3pACX0I0BaJH, aBlieHne B Oarione noHusmwiock Ha 0,4 MIlTa. Onpenenutsb
Maccy U3pacxoqoBaHHOTO Bogopoaa. Orser: 8,3 r.

34. B OGamnone comepxxutcs ra3 npu temmeparype 100 °C. o kakoii temmeparypsl (B °C)
HY>KHO HarpeTh ras, 4ToObl €ro JIaBjieHue yBeIUYmIoch 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 BHYTPEHHSS OHHEPIUs BOISHOTO Tapa, €CIH TPH €ro
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 KoaudecTBo TermnoTel paBHoe 21 k/x? Oter: 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 konn4ecTBO TemoTel HOTpedyeTcst, 4To0bI HarpeTh 8 Mouib Bojopoaa Ha 100 K nmpu
ocTosTHHOM JaBiieHun? OrBeT: 23,3 kK.

40. IIpn m3oxopHOM HarpeBe 1 Mo remus TeMmmeparypa yBennuuBaeTca B 3 pasa. Haitu
npuparienue surpormn. OrBet: 13,7 JIax/K.

OIIK-1.2 Ucnonb3yeT GpyHAaMEHTaIbHbIE 3HAHUS, IOJYyYEHHbIE B 00JaCTH €CTECTBEHHBIX HayK
IIPU PEIIeHNN HAyYHBIX U TEXHUYECKUX 3a7a4 B CBOEH MpodeccroHalbHOM 1eATeIbHOCTH

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. Bpamenune matepuasbHOW TOYKHM BOKPYT HEMOABHXKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBsi3p  MEXKIy YDIOBBIMM W JMHEWHBIMM ~ KMHEMATUYECKUMU
XapaKTEPUCTUKAMHU.

3. I'paHuIbl MPUMEHUMOCTH HBIOTOHOBCKOM MexaHukH. [lepBrrit 3akoH HeioroHa. Cuina,



Macca 1 uMItysbC. Bropoit 3akon HeloToHa Kak ypaBHeHUE ABMKEeHUS. Tpetniil 3akoH HproToHa.

4. 3axkoH BceMupHoro TiaroreHus. Cuia TsDKECTH U Bec Tena. Ynpyrue cuibl. Cuibsl
TPEHHUSI.

5. KoncepBatuBHble U jguccunartuBHble cuibl. lloTeHnuanbHas sHeprus. Bumabl
noTeHuuanbHOU 3Heprun. [lomHas MmexaHndeckasi SHEprusl.

6. BHyTpeHHue M BHEIIHWE CHJIBI. 3aMKHYTas CHCTEMa. 3aKOH COXPAaHEHHs MOJIHOMN
MexaHudeckor sHeprun. CBsi3b 3aKOHOB COXPAHEHHUS CO CBOMCTBAMH NMPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHUs UMITYJIbCa.

8. MoMeHT CuIbl, MOMEHT UMITYJIbCA. 3aKOH COXPAHEHUs MOMEHTA UMITYJIbCA.

9. OCHOBHOIf 3aKOH JJUHAMUKH BPALIATEIbHOTO ABHKCHHUS.

10. MowmeHT uHepIuy, ero cBoiicTBa. Teopema IllteitHepa.

11. Mpunmun otHocutenbHOCTH [amunes. I[IpeoOpazoBanue [amunes. Kmaccudaeckas
TeopeMa CIOKEeHUs ckopocTell. THBapHaHTHOCTh 3ak0HOB HpI0TOHA B MHEPLMATBHBIX CUCTEMAaX
oTcyera.

12. Tlocrtynarel JitHmrelina. [IpeoOpaszoBanus Jlopenma. OTHOCHUTENBHOCTh TMOHSITHS
OJHOBPEMEHHOCTH. (OTHOCHUTEIBHOCTb JUIMH W NPOMEXKYTKOB BpeMeHH. MHTepBan Mexay
COOBITUSIMH.

13. PensATUBUCTCKHIA 3aKOH TNPEOOpa30BaHUS CKOPOCTH. PeNSTUBHCTCKUN WMMITYJIbC.
PenstuBucrckoe ypaBHEHHE IUHAMHUKHU. PeISTUBUCTCKHE BBIPAKEHUS ANl KUHETHYECKOH U
IIOJIHOM DHEPrun. B3auMoCBs3b MacChl ¥ SHEPTHH.

14. TuddepenunansHoe ypaBHEHHE CBOOOJHBIX TapMOHMYECKUX KOJIEOAHUH U €ero
pelieHue.

15. VpaBHeHue 3aryxaromux KolebaHuii W ero pemieHue. [lapameTpbl 3aTyXaromux
KOJICOaHHIA.

16. YpaBHeHUE BBIHYKIECHHBIX KOJeOaHU U ero pelieHue. SBieHue pe3oHaHca.

17. Craructuueckuit u TEPMOJUHAMUYECKUI METO/IbI HCCIICAOBAHUS.
TepmonuHamuyeckue napamerpbl. PaBHOBECHBIE COCTOSHUS U NPOLECCHI, UX M300pa)KeHHEe Ha
TEPMOIMHAMUYECKUX JUarpaMMax COCTOSHUSI.

18. NUneanbublii ra3. J[laBneHue wuAeailbHOrO ras3a. BBIBOI OCHOBHOTO ypaBHEHMS
MoJieKyasipHo-KuHeTHnueckoil reopun (MKT) naeansbHoro rasa.

19. Cpennsis KUHETHMYECKas DSHEPrusi MOJIEKYJ HJealbHOro rasa. MonekyaspHo-
KHHETHYECKOE TOJIKOBaHHE a0CONIOTHOM Temmeparypbl. YUCIO cTemnmeHeil cBOOOABI MOJIEKYJIbI.
3aKOH PaBHOMEPHOI'O paclpeieeHusl SHEPTUH 110 CTENEHSIM CBOOOIbI MOJIEKYJI.

20. OcHOBHOE YypaBHCHHE COCTOSHUS WHJaealbHOr0 Ta3a (ypaBHeHue Kiameiipona-
MenneneeBa). M3omnporieccsr.

21. 3akoH MakcBemia Uil pacrpeneeHus MOJIEKYN HJICATBHOTO ra3a M0 CKOPOCTAM H
DHEPrusiM. XapaKTEpHbIE CKOPOCTH JABMKEHUS MOJIEKYJ H€AIbHOIO Ia3a.

22. TlpuHIUn JIeTanbHOTO paBHOBecHs. bapomerpuueckas dopmyna. 3akoH boibiiMana
JUISL pacpeesIeHUs YacTULl BO BHEIIHEM MOTEHIUAIILHOM I10JIE.

23. Pabora mpum u3MEHEHWHM OO0bEMa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEPIHS
uacalbHOro rasa. Ileppoe Hauano TepMOIMHAMUKH, €T0 IPUMEHEHHE K M30IpoueccaM. Bropoe
Hayajio TepMOJUHAMUKHU.

4.2. IIpome:xkyTouHasi aTTecTanus B popme 3K3aMeHa (2 cemecTp)

Kon Pe3yibTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTCHIIUH Coaepxanue KoOMIeTeH M
OIIK-1 CnocoOeH aHAIM3UPOBATh M BBISIBIISITH €CTECTBEHHO-HAYYHYIO CYIITHOCTD

poOJIeM yIpaBICHUS B TEXHUYECKUX CHCTEMaX Ha OCHOBE
MPUOOPETEHHBIX 3HAHUHT




OIIK-1.1 HUcnone3yer (yHAaMEHTaIbHBIC 3HAHHS, MOJYyYEHHBIC B OOJACTH MATEMATHUECKUX
HAYyK MpPU PELICHUN HayYHbIX U TEXHUYECKUX 3a/1a4 B CBOEH MPO(hecCHOHATBLHOM e TENbHOCTH
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TunoBbie TCOPETHYECCKHE BONIPOCHI K IK3aMEHY IO JUCHUILJIMHE

[ToreHuManbHOCTD ANMEKTpUUECcKoro noisi. Pabora no nepemMenienuo 3apsiia B dIEKTPHIECKOM
nosie. [loTeHnanpHas 3Heprusi B3aUMOJECHCTBUS 3JEKTPUUECKUX 3apsiI0B.

CBs13b MEX/ly IOTEHLIMAJIOM U HAMIPSKEHHOCTBIO.

[Tpumenenue teopeMsl l'aycca ais pacueTa AJIEKTPUUYECKUX IOJIEH, CO3AAHHBIX TOUEYHBIM
3aps0M, paBHOMEPHO 3apsyKEHHBIMU TIOCKOCTBIO, CPepoil, HUTHIO, IUIMHIPOM, IAPOM.
Boluncnenue noreHuana no HaupssKeHHOCTH AJIEKTPUUECKOTO OIS,

DNEeKTPUYECKUII MOMEHT IUMOSA. TOUEUHBIN JUIOb. DIEKTPUUECKOE MT0JI€ TOUEYHOTO U0
U €r0 pacyeT Ha OCHOBE MPUHLHUIIA CYNEPIO3ULIUN. DIEKTPUUECKOE N0JIE HAa OCH JIUIIOJNISA U B
HaIpaBJICHUH, IEPIICHIUKYIIIPHOM K OCU AUIIOJIS.

ONEeKTpUYECKU JUNojdb B OAHOPOAHOM M HEOJAHOPOAHOM  DJIEKTPUUECKOM  IIOJIE.
[loTeHmanbHas SHEPrUs JUIOJIA.

JudnexTpuky, noaspusanus JU3IeKTpUKOB. BekTop nonsipu3oBaHHOCTH. DIEKTPUUECKOE M0JIe
BHYTPH JAUSJIEKTPUKOB. J(U3eKTprUUecKas BOCIPUUMUYUBOCTD U IPOHUIIAEMOCTb.

VYenoBust A BEKTOpa HAINpPSKEHHOCTH 3JIEKTPUUYECKOTO IOJII M BEKTOpa 3JIEKTPUYECKOrO
CMEUIEHUS Ha TPAaHHULIE IByX JUAIEKTPUKOB.

CerHeTonNIeKTPUKH, UX CBOUCTBA. [udlieKTpuuecKuii THCTEpe3ucC.

Konpaencaropsl, BUJIbI KOHJIEHCATOPOB. DHEPrus 3apsHKEHHOIO MPOBOJHUKA, KOHJEHCATOpa.
DHeprus EeKTpuueckoro nois. O0bemMHas INIOTHOCTh YHEPTUH.

Knaccuueckue OmBITHI MO OOHAPYKEHUIO M OOBSCHEHUIO MEXaHHW3Ma BO3HUKHOBEHUS
ANIEKTPUYECKOTO TOKAa. YCJIOBHUS BO3HMKHOBEHHS JJIEKTPUYECKOTO TOKA. XapaKTepPUCTUKHU
ANIEKTPUUECKOT0 TOKA: CHJIA TOKA U TUIOTHOCTh TOKA. YPaBHEHHUE HENPEPBIBHOCTH.
[Ipumenenue 3axkoHa buo-Capapa-Jlamutaca ans pacdyera MAarHUTHOTO MOJSL  IPSIMOTO
IIPOBOJIHUKA C TOKOM, KPYTOBOT'O IIPOBOAHMKA C TOKOM.

[eticTBre MarHuTHOTO Ha ABWXKYyIuics 3apsia. Cuia Jlopenna. Oddext Xomna.

[TpuMmeHeHne 3aKoHa IOJIHOTO TOKA JUIsl pac4€Ta MarHUTHOTO I1OJISI COJIEHOM1a, TOPOUJAIBHON
KaTyLIKH.

Pabota 1o nepemMerieHuIo NpOBOAHNKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

W3MeHeHue cuiibl TOKa MpU pa3MbIKaHUN/3aMbIKaHUU 1IETIH, COAEPIKaIIe NHIYKTUBHOCTb.
VYcnoBus Ui BEKTOPOB MHIYKLUMU M HANpsSHKEHHOCTM MAarHUTHOTO IOJI HA T'PAHULE JBYX
MarHeTHKOB.

Hua-, mapa-, peppo MarHeTUKU: OCHOBHBIE XapaKTEPUCTHKH.

JluBepreHIus 1 poTop BEKTOpa MHAYKIIMH MarHUTHOTO NoJIs. BuxpeBoe anekTpuyeckoe mnosie,
TOK CMEILLEHUS. DIEKTPOMArHUTHOE TOJIE.

VYpaBHeHune MakcBeia A1 3I€KTPOMarHUTHOTO T0JI B UHTETpaJIbHOM U Ju(depeHInanbHOMN
dopmax.

JuddepeHunansHoe ypaBHEHHE OJIEKTPOMAarHUTHBIX KOJI€OAHMM, ero pemieHue. Buabl
KoJIe0aHUH U UX XapaKTePUCTHKH.

VYpaBHEeHHE BBIHYKICHHBIX KojeOanuii. Pe3oHanc TokoB u Hamnpspkenuil. [lonsarue o
IIEPEMEHHOM TOKE.

CnocoObl  HabmioneHus  uHTepdepeHimu  cBera.  JIByxuydueBas — uHTepdepeHLUs.
WutepdepeHiist B TOHKHMX IUIEHKax. llolocel paBHOrO HakjIOHA W PaBHOW TOJIIMHBL
HnTepdepomerpsl.

Meron 301 @penens. udpakuns OpeHens Ha KPyIJIOM OTBEPCTUU. 30HHAS IJIACTUHKA.
Hudpakmus @paynrodepa Ha menu 1 MHOTUX meisax. (udpakinuonnas pemeTka.
Hudpakuus Ha mnpoctpaHcTBeHHOU pemietke. @opmyna Bynbda-bparros. Paspemaromias
CITOCOOHOCTh ONTUYECKUX MPUOOPOB.



27. DKCTIEpUMEHTAIBHOE TTOATBEPK/ICHUE KBAaHTOBBIX CBOMCTB CBeTa: BHEIMHUU (POTOI(PdeEeKT:
sapdexr KomnTona.

TunoBble 32124 M0 JUCHUIIHHE
1. Haiitu paccrosiHre MeXAy ABYMsI TOUEYHBIMU AJIEKTPUUECKUMU 3apsilaMu, €ClIM U3BECTHO,
YTO [IPY YMEHBIIEHUH 3TOT0 paccTosiHusA Ha 50 cM cuiia B3aMMOIEHCTBUS YBEIUUUBAETCA B 2 pasa.
OtBet: 1,7 M.
2. Ha merammueckoii chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 wKn. Omnpenenuth
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOro MoJisi Ha pacctostHuU I = 10 cM OT meHTpa cdepsl.
OrtBer: 0.
3. Ha wmeramnmmueckoit chepe paguycom 15 cm mHaxomutes 3apsn Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTH E DJIEKTPOCTATUIECKOro Mot Ha moBepxHocTH cheprr. OTBer: 800 B/Mm.
4. Ha merammueckoi chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTO MOJIs Ha pacctostHuU I = 20 ¢M OT meHTpa cdepsbl.
OtBet: 450 B/m.
5. Merammueckuii map paauycom 5 cm Hecet 3apsan Q = 10 uKn. Onpenenuts noreHman ¢
3JIEKTPOCTATHYECKOr0 MoJsl Ha noBepxHocTH mapa. Orser: 1800 B.
6. /IBe KOHIIEHTpHUUYECKHE METAIIIMYECKHE 3apsKeHHbIe chephl paanycamu R1 =6 cm u Rz = 10
cM HecyT cooTBeTcTBeHHO 3apsiabl Q1 = 1 uHKi u Q2 = -0,5 uKun. Haiitu HanpsbkeHHOCTH £ 1onis B
TOUKe, OTCTOSIIEH OT eHTpa chep Ha paccrosinue ' = 5 cMm. OtBet: 0.
7. DIeKkTpuyeckoe II0oJie CO3JaHO ABYMsI OECKOHEYHBIMHU TNapasliebHbIMU IJIaCTUHAMH,
HECYIIMMH PaBHOMEPHO paclpeleleHHbIi 1o mromamu 3apsaa [ =1 uKia/m2. Onpenenuts
HanpspkeHHocTh E nmons mexxny minactunamu. OtBet: 0.
8. DnekTpuyeckoe ToJie CO3JaHO ABYMsI OECKOHEYHBIMHU TapaiebHbIMU T[JIAaCTHUHAMH,
HECYIIMMH PaBHOMEPHO pacrlpeeNeHHbi mo miomamy 3apsan [ =1 uKn/m2. Onpenennts
HanpspkeHHOCTh E nons BHe mnactud. OTBer: 113 B/m.
9. TloTeHIMaN ANEKTPUUYECKOTO TIOJIS, CO3/IaBAEMOTO CHCTEMOI 3apsI0B, IMeeT BUJ ¢ = a(X>-y?),
rie a = 1 B/m?. Haifti MOJy/ b HATIPSDKEHHOCTH 2JIEKTPHYECKOTO MOJIs B TOUKE ¢ KOOPAMHATAMH
X=1m,Yy=0,5wm. OrBer npuBectu B cucteme CU 1 OKpyTIUTH C TOYHOCTHIO JI0 IBYX HU(Dp moce
sansgroi. [OTBet: 2,24 B/m.
10. /Ia Toueunsix 3apsina +7,5 HKi u —14,7 aKn pacronoxeHsl Ha paccTossHUM 5 cMm. Haitu
HaANPSDKEHHOCTD JIEKTPUYECKOTO MOJIA B TOUKE, HAXOASIIENCsl Ha paCCTOSHUU 3 CM OT IIEPBOT0O U
4 cMm ot BTOporo 3apsaa. Orser: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh DJIEKTPUUYECKOrO IMOJs B TOYKE, PACIOJIOKEHHON BAOJb
npsaMoit, coenunstomeit 3apanel +10 HKn u +8 HKn u naxonsumeiics Ha paccrogauu 12 cm ot
nepBoro u 8 cM oT BTOpOro 3apsiaa. Paccrosnue mexay 3apsaaamu 20 cm. Orset: 5000 B/m.
12. B BepmmHAax KBaJpara co CTOPOHOH 5 CM HaXOIATCS OJTMHAKOBHIE MOJIOKUTEIIHHBIE 3apsabl 2
HK1. OnpenenuTs HanpsHKEHHOCTh AJIEKTPUYECKOro oIS B LieHTpe kBajapara. Orsert: 0.
13. Paccrosuue | mexay 3apsmamu Q=+2 uKir qumosns pasao 10 cm. Haiitu moteHIuan ¢ moss
CO3aHHOTO AMIIOJNEM B TOUKE, yAaleHHON Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsiza.
Ortgert: 0.
14. Tunone ¢ »IEKTpUYECKMM MOMEHTOM p =75 nKm'M cBOOOJHO ycTaHaBIUBaeTcs B
OJTHOPOJTHOM DJIEKTpUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bprumcnute paboty 4,
HEOOXOJUMYIO JIJIS TOTO, YTOOBI ITOBEPHYTH AUIOIb HA yroi o = 90°. OTBeT: 6 MKJIXK.
15. Onpenenuth, TpH KaKOW HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMMYECKOro IO B
JMIEKTpHKE (6=3) MOIAPU30BAHHOCTh P JIOCTHTHET 3HaueHws, paBHoro 200 MkKi/m2. OTBet:
11,3 MB/m.
16. Haiitu paguyc BHemHeH o0kmaaku Ry Bo3aymHOTro chepruueckoro KOHAeHcaTopa EMKOCThIO
C =4 n¢, ecnu paguyc BHyTpeHHEH 0O0knaaku Ry = 2 cm. OTBeT: 4,5 cm.



17. Haiitu pamuyc Ri BHyTpeHHel OOKmanku CEpUvecKoro KOHIEHCATOpa EMKOCTBIO
C = 3,3 n, ecnu paauyc BHemHe# R = 3 cM, nusnextpuk — mapadus (¢ = 2)? OrTBer: 1 cMm.

18. Onpenenuth 3IEKTPOEMKOCTh LMJIMHAPUYECKOTO BO3IYIIHOIO KOHJEHCATOpa JJIHMHOMN
| =10 cMm, ¢ panuycamu o6kimagok R1 =1 cm u R2 = 2 cm. OtBer: 8 nd.

19. Tpu onMHAKOBBIX KOHIECHCATOPAa COEIMHEHBI MOCenoBaTelbHO. EMKOCTh Takoil Gatapen
C =100 n¢. OmpenenuTh €MKOCTh OaTaper KOHIEHCATOPOB, MOCIE TOrO, KaK OJAWH W3 HUX
3anonaHwin napadunom (e = 2). OrBer: 120 n®.

20. ITnockuit Bo3ayImIHBIA KOHAEHcATop AnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3sHOCTH
norenimaioB U =300 B. Ilocie oTkioYeHHs OT HMCTOYHMKA TOKAa PACCTOSHUE MEXKIY
oOKJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpeaenuts paboTy A BHEIIHUX CHII O
pasaBrxkeHHI0 00KkIanoK. OTBeT: 0,2 MJIK.

21. Cuna Toka B MPOBOJHUKE U3MEHSETCS CO BPEMEHEM IO 3aKOHY (t) =kt , roe k=0,5 Alc.
Haiitu 3apsn ¢, nporekaromuii uepe3 nonepeyHoe ceueHue npoBogHuKa 3a Bpems 7 = 1 c. OTBer:
0,25 K.

22. AxkymynsaTop ¢ BHyTpeHHUM conpoTtusienueM 0,080M npu Toke 4A O0TJaeT BO BHELIHIOKO
nens 8BT. Kakyro MOIIHOCTB OTAcT OH BO BHENIHIOK 1ienb pu Toke 6A? OrtBet: 11 Br.

23. Kucrounuky toka ¢ /1C B=1,5 B npucoequumim karymky ¢ conporusienrneM R=0,1 Owm.
AmMriepMmeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korma x MCTOYHHKY TOKa MPUCOCTUHUIN
MOCIIe0BATEIBHO €IlIe OMH UCTOYHUK TOKa ¢ Takoil sxe D/[C, To cuna Toka | B TOH ke KaTyuike
okazasiack paBHoit 0,4 A. OnpenenuTs BHYTPEHHEE COIMPOTUBIIEHUE MEPBOI0 MCTOYHHUKA TOKA.
OtBert: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHeIIHEH Ilenn akKyMYJISTOpa BbLAEIseTCs MOomHOCTE P1=18 BT,
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
AIIEKTPUYECKOTO TIOJIsI B MPOBOJHMKE. YJenbHOe cornpotuBieHue meau 17 HOM'M. OTBet:
34 mB/m.

26. Ilo mpsimomMy G€CKOHEUHO JUTMHHOMY MTPOBOJIHUKY TeueT TOK 50 A. Onpenenuts MarHuTHYIO
WHIYKIUIO B TOYKE, YJAJICHHON Ha paccTosiHue 5 cM ot mpoBogHuka. OrBer: 200 Mk T

27. YeMmy paBeH panyC TOHKOI'O KOJIbIla, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHuTHOTO MOJIA B IEHTpe Koiblia paBHa 2 A/M? OTBeT: 7,5 M.

28. Kakoii Tok TedeT no npsMoMy OECKOHEYHO JAJIMHHOMY ITPOBOJIHUKY, €CJIM Ha paccTostHun 10
CM OT Hero maruuTHas uHAyKus pasHa 20 MkTn? Orser: 10A.

29. Kaxoil Tok uzer no ToHKoMy KoJiblly paauyca 10 cMm, eciii HHAYKIMsSI MAarHUTHOTO MOJIsl B
neHTpe konbla paBHa 100 mxTn? Oreer: 16 A.

30. JIBa UIMHHBIX TapaUIeTbHBIX MPOBOJIA HAXOIATCS HA PACCTOSHUU I = 5 CM OJTUH OT APYTOTO.
[To mpoBoAaM TEKYT B MPOTHBOIOIOKHBIX HAMIPABIEHUAX OJUHAKOBBIE TOKU | = 10 A KaxkIbIii.
Haiitu HanpskeHHOCTh H MarHuTHOTO TOJISL B TOUKE, HAXOMASAIIEHCS HA PACCTOSHUH 1 = 2 CM OT
OJIHOTO | I'2 = 3 cM OT Jpyroro npoBoaa. Oreer: 132 A/m.
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31. OnpenenuTh UHIYKIIMIO MAarHUTHOTO TOJSI HA OCH JITMHHOTO COJIEHOM[IA, COJEPIKAIIIETO
n = 20 BuTkoB/cM nipu cuiie Toka | = 10 A. Otser: 0,025 Ta.

32. CKOJIbKO BUTKOB Ha €JIUHUILYy JUIMHBI COJICPKUT JUTMHHBIA COJCHOW TIPH CHJIE TOKa
| =0,5 A, ecii HanpsHKEHHOCTH 11071 Ha ocH costeronaa H = 300 A/m. Oreer: 600 m™,

33. Onpenenuth HANPsSHKEHHOCTh MAarHUTHOTO TIONIE HA OCH JUTMHHOTO  COJICHOWJIA,
coxepxariero N = 10 Butkos/cm nipu cuiie Toka | = 1 A. OTBer: 1000 A/m.

34. BerauciuTh MUPKYJIAIMIO BEKTOpa HANMPSHKEHHOCTH BJOJL KOHTYpPa, OXBATHIBAIOIIETO

toku 11=10A, [>=15A, Tekymme B OJHOM HampaBieHHUH, W ToK [3=20A, Tekymuii B
MIPOTHUBOIIOJIOKHOM HarpasieHuu. OTBeT: 5 A.



35. IIpsmoii mpoBoa, Mo KOoTopomy TedeT Tok 1=1 kA, pacronokeH B OAHOPOJHOM MarHUTHOM
10JIe MEPHEeHIUKYJSIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosne Ha OTpe3ok
npoBoya junHou 1=1 M ecnu MmarauTHas uHayKuus B pasHa 1 Tn? Orser: 1000 H.

36. IIpsimoit mpoBo, o kotopomy TeueT Tok 1=100 A, pacmosoxkeH B OJJHOPOTHOM MarHUTHOM
noJie oA yrioM 60° kK JMHUAM MarHuTHOW uHAyKuuu. C xakoi cuioi F pelictByer mosie Ha
otpe3ok npoBoa umHoH 1=10 cMm eciin marauTHas uHAyKuus B pasaa 0,1 Tn? OrBer: 0,87 H.
37. Pamka ranpBaHoMeTpa JUIMHON a=4 c¢M u mupuHoit b = 1,5¢cm, cogeprkamas N=200 BuTkoB
TOHKOM IPOBOJIOKH, HaXOJUTCSI B MarHUTHOM moiie ¢ uHaykuuedd B=0,1 Tu. Ilnockocts pamku
napajulejbHa JUHUAM MHAYKUUU. HallTh MexaHW4yeckuii MOMEHT M, NEUCTBYIOIMI HA PaMKYy,
Korja 1o BUTKy TeueT Tok |1=1 MA. OTBeT: 12 MmxH/Mm.

38. HampspkeHHOCTh H MarHuTHOTO 1MOJISA B LIEHTPE KpyroBoii BuTka paBHa 200 A/M. MarHuTHbINA
MOMEHT Py, BUTKA paBeH 1 A M2 Beramcnnts pagnyc 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. OTBet: 1,38 M.

40. JIBykpaTHO MOHHU3HPOBAHHBIN aTOM renus (@-4acTHIlA) IBHXKETCS B OTHOPOJIHOM MarHUTHOM
nosie HanpsbkeHHOCThI0 H = 100 kA/M o okpy»kHocTH paauycom R = 10 cm. Haiitu ckopocts v
a-yactunsl. OTBer: 0,61 Mwm/c.

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

42. llenb COCTOWT W3 TOCIEAOBATEIBHO COCIMHEHHBIX compoTuBieHus R =1 Owm, karymku
uHaykTuBHOCTU L = 1 T'H, ncrounuka toka u kmoda. Kimou 3amknHyT. YUepes kakoe BpeMs mocie
pa3MbIKaHus KJII04Ya CUjla TOKa B Llenu yMeHbluTed B 2 paza? OrBer: 0,693 c.

43. llemb COCTOMT W3 TOCJIENOBATEIBHO COCIUHEHHBIX  CONPOTUBIICHHUS, KATyIIKU
MHAYKTUBHOCTH, HICTOYHHMKA TOKa M Kitoya. Kimou 3amknyT. Uepes t = 0,5 ¢ nocne pa3MbIkaHus
KJIO0Ya cuja TOKa B LENuM yMeHbuwiack 3 pasza. Omnpenenuth compoTuBieHue R, ecnu
uHAykTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BplUUCINUTH SHEPrHI0 MAarHUTHOIO Mojsi cojeHouzaa, coxepkamero N = 1000 BuTkoB
npoBoja, mpu cuwie Toka | =1 A, eciu MarHUTHBIM MOTOK 4Yepe3 €ro IOoINepeyHOoe CedeHue
® =0,1 mB6. OTBet: 0,05 JI:k.

45. HallTh MHAYKTUBHOCTh NPOBOJAILIETO KOHTYpa, €CJIM MAarHUTHBI IIOTOK 4Ye€pe3 HEro
yBenuuuBaetcs Ha 0,02 B6 B pe3ynbTare naMeHeHHs ToKa B KOHType ¢ 4 A 10 8 A. OTBet: 5 MI'H.
46. Ha nyTtu cBeroBOW BOJHBI, MAYLIEH B BO3AYXE, NMOCTABWIN CTEKISHHYIO IUIACTUHKY
(mokazaTtenb mHpeaoMIIeHUs cTekiaa paBeH 1,5) tommuuoi 1 mm. Ha ckonmbko H3MeHHTCS
ONTHUYECKas JJIMHA IIyTH, €CIIU BOJIHA Ma/laeT Ha IJIaCTUHKY HOpMainbHO. OTBeT: 0,5 MM.

47. Haiitu Bce mnumubl BomH Buaumoro cera (ot 0,76 mo 0,38 mMKM), KoTOpwie OyayT
MaKCHUMaJIbHO YCHJICHBI NPH ONTHYECKON Pa3sHOCTH X0ja MHTep(epHpyIONUX BOJH, paBHOU 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 BOJIHBI A, UCITyCKAeMON NCTOYHMKOM MOHOXPOMATHYECKOTO
CBeTa, eciiu muprHa b HHTepPepeHIIMOHHBIX TOJI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
49. Ha mbuibhyto mienky (N = 1,3), Haxonsuiyrocss B BO3AyXe, MaJaeT HOPMAJbHO MYYOK
aydeii Oenoro ceeta. [Ipu kakoi HauMeHbIIeH ToamuHe d TUIEHKH OTPaKEHHBIH CBET C JTMHOM
BoIHBI A = 0,55 MKM oOKakeTCs MaKCHMalbHO YCHJICHHBIM B pe3yjbTaTe HHTEPPEPEHIINN?
OtBert: 0,1 MKM.

50. Paccrostnue Arz1 Mexny BTOPBIM U IIEPBBIM TEMHBIM KosbllaMu HbIOTOHA B OTpa’keHHOM

cBete paBHO 1 MM. OnpenenuTsh paccTosHUE Ar10,9 MEXY AECATHIM U AEBATHIM KosbLiaMu. OTBeT:
0,39 Mmm.



51. Ha mens mupunoit ¢=0,05 MM mamaeT HOpMaJIbHO MOHOXpoMartuueckuii ceer (A=0,6
MKM). Onpenenuts (B rpagycax) yroi ¢ Mexay IepBOHAaYaJIbHBIM HAIIPaBICHUEM IIy4Ka CBETa U
HAIPaBIICHUEM Ha YETBEPTYIO TEMHYIO TUPPAKIIMOHHYIO TTosocy. OTBet: 2,75°.

52. CKOJIBKO IITPUXOB HA KAKIBIH MUUTUMETP COIACPKHUT NU(PAKIMOHHAS pPEIIeTKa, eCln
npu HAOIIOJIEHUM B MOHOXpOMAaTHYeCKOM cBere (A=0,6MKM) MaKCHMyM TSTOTO TOPSAKA
otkyioHeH Ha yroia ¢=18°? Orset: 100.

53. Hudpakuuonnas pemierka coxepkut N =200 mrpuxoB Ha IMM. Ha pemerky manmaer
HOpPMaJIbHO MOHOXpoMaTHueckuii cBet (A = 0,6MKM). MakcuMyM Kakoro HauOOJbIIETo MOPsIKa
naet ota pemerka? OrBer: 8.

o4, CKOJIBKO IITPUXOB HA KAKIBIH MUUTUMETP COJACPXKHUT AU(PAKIMOHHAS PELIeTKa, €CIH
npu HaOMOJeHNH B MOHOXpoMatudeckoMm cBere (A = 0,6 MKM) MakCUMyM TPEThEro MOPSIKa
OTKJIOHEeH Ha yroa ¢ = 21°? Orser: 200.

55. [Ty4oK eCTeCTBEHHOTO CBETa, WAYIIUIA B BOJE, OTPaKaeTCs OT IpaHu aamasa (n = 2,42),
norpykeHHoro B Boay (n = 1,33). Ilpu kakom yrie naueHus o (B rpajycax) OTPaKCHHBIA CBET
IOJIHOCTBIO moJsgpusoBan? Oteer: 61,2°,

56. Yron bprocrepa og, mpu MageHUN CBeTa U3 BO3AyXa Ha KPUCTAJUT KAMEHHOW COJIM paBeH
57°. Onpenenutsb CKOPOCTh CBETa B 3TOM Kpucramie. Orser: 194 Mm/c.
57. [IpenenbHBIN YTOJ 00 HOTHOTO OTPAKEHHUSI ITydKa CBETA Ha TPAHUIIE KUAKOCTU C BO3LyXOM

paBeH 43°. Onpenenutb yron bprocrepa osp (B rpamycax) ais majeHus Jyda M3 BO3AyXa Ha
MMOBEPXHOCTB TOM KUIKOCTH. OTBeT: =55°45",

58.  VYronm mexay riIaBHBIMH IIOCKOCTSIMH MOJSIpH3aTopa M aHamu3aropa cocrasisier 30°.
OmnpenenuTh W3MEHEHHE MHTEHCUBHOCTH IIPOLICIIETO Yepe3 HHUX CBETa, €CIU YIoJl MEXIy
[JIaBHBIMU IJIOCKOCTSIMU IOJIIpU3aTOpa U aHajau3aTopa u3MeHuics 10 45°. Orser: 1,5.

59. Crenens nossipuzanuu P gactuuno-nonspuszoBaHHoro ceera paBHa 0,5. B ckonbko pas
OTJIMYAeTC MaKCHMallbHAs HMHTEHCHBHOCTH CBETa IIPOIYCKAEMOTO 4Yepe3 aHalIu3aTrop, OT
MuHuManbHOU? OTBeT: 3.

60. Onpenemuts TEMIEpaTypy, MpU KOTOPOM SHEPreTHYecKas CBETUMOCTh R aOCOMIOTHO YepHOro
Tera pasna 10 kBT/M2. OtBer: 648 K.

61. Ilotok sHepruu, W3IyYaeMbli W3 CMOTPOBOTO OKOIIKA TUIABMWIJIBHOW Iieud, paBeH 34 Br.
OnpesieiTh TEMITEPaTyPy MEUH, eciTH TIIONIAIb OKOIIKa cocTarmser 6 cv’. Orser: 1000 K.

62.  Bo CKOJBKO pa3 Ha/I0 YBEIMUYHUTH TEPMOAMHAMIYECKYIO TEMITEpaTypy aOCOTIOTHO YepHOTO TeTa,
YTOOBI €ro SHEepreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OtTBet: 2.

63. Ha xakyro JUIMHY BOJHBI NPUXOIUTCS MAKCHUMyM CHEKTPajbHON IUIOTHOCTH 3HEPreTHYECKOM
CBETUMOCTH abCOIMIOTHO YepHOTo Terna Tpu Temmeparype 0°C. Otser: 10,6 Mkm.

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

65. Ha moBepxHOCTh ¢oToKarona maaaer MoHoxpomarnyeckuii cer (A =310 um). YToOBI
IPEKPATUTh SMUCCHIO AIEKTPOHOB, HYKHO MPUIIOKHTD 331€P>KUBAIOIIYIO Pa3HOCTh MOTEHIIMAIOB
U ue menee 1,7 B. Onpenenuts padoty Bbixona B 3B. OtBer: 2,3 3B.

OIIK-1.2 Ucnonb3yeT GpyHIaMEHTAIBLHBIC 3HAHUS, ITOJIYYCHHBIC B 00IACTH €CTECTBEHHBIX HayK
MIPH PEIICHUH HAYYHBIX U TEXHHUYECKUX 3a/a4 B CBOCH Mpo(decCHoHANbHOMN eI TeTbHOCTH

Tunosble TeopeTHYeCKHe BONPOCHI K IK3aMeHY 110 JTMCHHUIIMHE
1. Dnexrpuyeckuii 3apsa U €ro CBOMCTBA. 3aKOH COXpaHEHUs 3apsiia. B3aumonelicTBue 3apsaos.
3akoH Kynona.



2. DIeKTpOCTaTUYECKOE M0J1e, BEKTOP HANPsHKEHHOCTH. [IpuHIMI cynepno3nium 3JeKTpu4ecKux
10JIEN U €ro IPUMEHEHUE /IS pacyeTa MoJisl, CO3JaHHOIO CUCTEMOMN 3aps/IOB.

3. IloTok BekTOopa HanpsHKEHHOCTH JeKTpudeckoro nois. Teopema ['aycca uis anekTpruyeckoro
1I0JIs1 B BaKyyMe.

4. Teopema 0 LUPKYJSALMHM BEKTOpAa HANPSKEHHOCTU 3JeKTpudeckoro nois. IloreHuman mosns
TOYEYHOTO 3apsja.

5. CBoOoaHbIe U cBA3aHHbIE 3apsaabl. BekTop anekrpuueckoro cmemenus. Teopema ["aycca ais
ANIEKTPUUECKOTO MOJISI B TUIIEKTPHUKE.

6. Pacripenenenue 3apsaa B IMPOBOJHMKE. DJIEKTpOCTaTUYECKas MHAYKLUA. OJIEKTpUUYEecKas
€MKOCTb YEIMHEHHOTO ITPOBO/IHUKA, 2-X IIPOBOJHHUKOB.

7. DnektponBwkymas cuiaa. 3akoH OMa W CONpPOTUBICHHUE NPOBOAHMKOB. 3akoH Oma B
UHTETpajIbHOH 1 muddepenuansHon popmax. 3akoH OMa 11s1 HEOAHOPOTHOTO YYaCTKA HETH.

8. BekTop MarHUTHOW MHAYKUMH. MarHuTHOE IOJIe PAaBHOMEPHO IBIIKYILEIrocs 3apsaja. 3akoH
buo-Cagapa-Jlamaca.

9. BzaumogpelicTBUE IPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

10. Teopema 0 HMPKYIALNU BEKTOPA HHIYKIIMA MAarHUTHOTO IOJISl. 3aKOH MTOJTHOTO TOKA.

11. Tlorox BekTOpa MarHuTHOM uHAYKIMHU. Teopema [aycca m1s BeKTOpa HHAYKIUH
MarHuTHOTO nouisd. KoHTyp ¢ TOKkOM B OZHOPOAHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

12. SIBnenue snexkTpoMarHUTHOM uHAYKUUH. OnbiTel Papajges. 3aKOH >IEKTPOMArHUTHON
unaykuuu. [IpaBuno Jlenna. DnexTpoaBrkyas cuina MHAYKUUU. [1oIHbIM MarHUTHBIN TOTOK.
Toku Pyxo.

13. Senenme camomnaykuuu. WuamyktuBHOCTh. JJIC camomHmykuuu. WHIyKTHBHOCTH
COJICHOM 1.

14. Bszaumuas uHayKIus. B3auMHas MHAYKTUBHOCTh. DHEPrusi KOHTypa ¢ TOKOM. [11oTHOCTH
JHEPrUu.

15. HamaruunyenHocts. Toku HamarHu4uBaHus. BekTop HanpsKEHHOCTM MArHUTHOTO MOJISL.
TeopeMa 0 HUPKYISALMY BEKTOPA HAPSYKEHHOCTH MarHUTHOTO T1OJIA.

16. Pacnpoctpanenue BOJH B yrpyroii cpene. [IpogonbHbIe 1 onepeYHble BOIHBL. YpaBHEHUE
IUIOCKOM M cdeprudeckoil rapMoHHuecKkux BosiH. Pa3oBasi ckOpocTh. BoiaHOBOe ypaBHEHHME.
Oueprusg BonHbl. [Ipunimn cyneprno3unuu BoiaH. CTosuue BOJIHBI.

17. BonHoBoe ypaBHEHME M  AIEKTPOMAarHUTHOW  BONHBL. ~ OCHOBHBIE  CBOHCTBa
ANIEKTPOMAarHUTHBIX BOJH. OHEpPrus 5SJIEKTPOMAarHUTHbIX BOJH. Bekrtop IloiiHTHHTA.
M HTEHCUBHOCTD BOJIH.

18. BpemenHas ©  TPOCTPAaHCTBEHHas  KOrepeHTHOCTH. CTeneHb  KOTE€PEHTHOCTH.
Wntepdepennus nyx BonH. UnTepdepenus ceera. [llupuna natepdepeHIMOHHOM MOJIOCH.

19. Mudpakuus csera. [Ipunmmn [toiirenca-dpenens.

20. EctecTBeHHBIH U MoIApH30BaHHBIN cBeT. 3akoH Mamtoca. CreneHb MoJspru3alui CBETa.

21. Tlonmspu3anus npu OTpaKEeHHUHU U MpesioMiIeHn . 3akoH bprocrepa.

22. PacmpocTtpaHeHHe cBeTa B MONIOMIAIOMIMX cpenax. 3akoH byrepa. [lucmepcusi cBera.
HopmanbHast 1 aHOMasbHasi IUCIEPCHUs.

23. TennoBoe H3JIyd4eHHUE M €r0 XapaKTEPUCTHKHU. 3aKOHBI TEIJIOBOTO M3NMy4yeHus. ['umoresa
IInanka. @OTOHBI.

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOW MNOANMUCHIO

3aBeaytowmin kadeapont Oudd

COIrNNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukTtoposuy, 19.08.24 09:17 (MSK) Mpocras noanuck




