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1. llepeyensb MIAHUPYEeMBbIX Pe3yJIbTATOB 00y4e HUS MO JUCHHUIUVIMHE, COOTHECEHHBIX € MJIAHU-
pyeMbIMH pe3yJibTaTaMM 0CBOeHHs1 00pa3oBaTe/IbHOI MPOrpaMMbl

Ileab0 ocBOeHMSI AMCHUILVIMHBI SIBIISIETCS TPUOOPETEHUE TEOPETUUECKONW M MPAKTUYECKOH MOJro-
TOBKH, IO3BOJISIIOLIEH OPUEHTUPOBATHCS B HAYYHO-TEXHUUYECKOM MH(OpPMALMK U UCIIOJIB30BATh HOBbIE (u-
3UYeCKUe MPUHIUIIBI; (GOPMUPOBAHUE B MPOLIECCE U3YUCHHS Kypca HAYYHOTO MBIIUICHHUS 1 MUPOBO33p CHHUS,
B YaCTHOCTH, TOHMMAaHHMsI TPAHUIl TPUMEHUMOCTH PA3TMYHBIX (DM3UUECKUX MOHITUH, 3aKOHOB, TEOPUH, M O-
JieJIed, yMEHUs IIPABUJIBHO OLIEHUBATH JIOCTOBEPHOCTH PE3Y/IbTATOB IKCIEPUMEHTAIBHBIX U TEOPETUYECKUX
uccinenoBanuii no HampasyeHuto 13.03.01 TennosHepreTuka M TEIJIOTEXHUKA MOCPEICTBOM OOecreueHuUs
3TanoB (GopMUPOBaHUS KOMIETEHIUH, npexycMoTpeHHbIX @I'OC B yacTu npeacTaBIeHHbBIX HUXKE 3HAHU,
YMEHUN U HABBIKOB.

3agayaMu JMCHUILVIMHBI SBJISETCS U3ydeHHE OCHOBHBIX (PM3MUECKHX SBJICHUM; OBIajeHUe (yHIa-
MEHTAJIbHBIMU MOHSATHUSMH, 3aKOHAMH U TEOPHUSIMU KIACCUUYECKOW M COBPEMEHHOH (PU3HMKH, a TakkKe MeTOo-
naMu (M3MYECKOTO MCCIIEOBAHMS, OBIIaICHUE MPUEMaMU M METOAAMH peIlleHUs KOHKPETHBIX 3a/1a4 U3 pa3-
JMYHBIX 00acTel (PU3UKH; O3HAKOMJIEHHE C U3MEPUTENIbHOM anmnaparypoil, GopMHUpOBaHUE HABBIKOB IIpO-
BEJICHUS (PU3MUECKOTO SKCIEPUMEHTA, YMEHHUSI BBIACTUTH (DM3UUECKOE COAEpKaHUE B MPUKIATHBIX 3a/1a4aXx.
JucuumHaa HanpaBiieHa Ha GOPMUPOBAHHE CIEAYIONIX KOMITETEHITN

e OIIK-2 - cnocoOHOCTBIO IEMOHCTPUPOBATH 0A30BbIC 3HAHUS B O0JIACTH €CTECTBEHHOHAYYHBIX JIH C-
[UIIAH U TOTOBHOCTHIO HCIIOJNB30BaTh OCHOBHBIE 3aKOHBI B MPO(ECCHOHATBHOMN IEsTEeNbHOCTH,
OPHUMEHSTH METO/bl MaTeMaTHYECKOTO aHAJIM3a U MOJICITMPOBAHMS, TECOPETHUECKOTO U SKCIIEPHUMEH-
TAJIHOTO MCCIIEIOBAHMS.

B pesynbraTe 0CBOCHUS TUCIUIUTMHBI CTYJCHT JOJDKEH:
3HATD!

® OCHOBHBIC METOIbI U MoJieH coBpeMeHHoi dusuku (OTIK-2);

® OCHOBHBIE 3aKOHBI MEXaHUKHU, MOJICKYISPHOU (PU3UKU U TEPMOJUHAMHUKH, OCHOBHBIEC 3aKOHBI 3JI€ K-
TPOAMHAMUKHU, YpPaBHEHHUS KOJEOaHWI M BOJHOBBIX MPOIECCOB, KBAHTOBHIC CBOWCTBA M3IydeHUS,
AJIEMEHTHl KBAaHTOBOW MEXaHWKH, 3JIEMEHTHI KBAaHTOBBIX CTATUCTHK, JJIEMEHTHI (PM3UKH SIIpa U dJe-
MeHTapHbIxX yacTuil (OI1K-2).

yMeTh:

e peulaTh KOHKPETHBIC (PU3MUYECKUE 3a7adM, BBIICIATH KOHKPETHOE (M3MYECKOE COJep)KaHUE B MpPHU-
KIaJHbBIX 3371auax Oymymen aestenbHocTH (OIIK-2);

e  BEHIIOJHATH Ja0OPATOPHBIE U3MEPEHH S, 00padaThIBaTh M MPEJICTABIIATH PE3YIbTAThl 1a00PaTOPHBIX
usmepennii (OI1K-2).

BJIAJIETh:

® CHCTeMO# HayuyHBIX 3HaHUU B 001actu ¢usuku (OI1K-2);

® HaBBIKAMH CaMOCTOSTEIIBHON paboThl B 00nacTu dusnyeckux uccnenopanuii (OIK-2);

o  (M3MKO-MATEMATHYECKUM allllapaToM sl pelieHHs KOHKPeTHBIX (u3nueckux 3amad (OTIK-2).

2. MecTo TUCHMIUVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOMH MPOrpaMMbl

JlucuMIUIMHA OTHOCUTCS K 0a30BOM YacTH MaTeMaTHYECKOrO U €CTECTBEHHOHAYYHOI'O LMKIa OCHOBHOM
00pa3oBaTeNBbHON MPOTPAaMMBI TOJTOTOBKM OakaaBpOB MO MPOGUITio «DJIEKTPOCHA0KEHUEY, HATIPABIICHUS
13.03.01 «DnekrposHepreTKa 1 dAEKTPOTEXHUKAY.

B cooTBeTcTBUM ¢ yuyeOHBIM IUTAHOM AUCIHUIUIMHA Oa3upyeTcss Ha 6a30BOM CpeiHEM 00pa30BaHUU U HA
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CICAYIONMX AUCHUIIJIMHAX

b2.b.1 «Beiciast MaremaTHKa».
b1.b.4 «OxoHOMHYECKAST TEOPUS.

3HaHI/Iﬂ, YMCHHA U HABBIKU, IMOJYYCHHBIC CTYACHTAMHA B ITPOUECCCC U3YYCHUA OAUCHUIIIIUHBI, ABJIAIOTCA

HHUKU.

HUKU».

b2.b.3 «Oxonorus».

b2.b.4 «Xumus».

b2.b.5 «HpopManinOHHBIE TEXHOJIOTUN.

b2.B.O/1.2 «TeopeTnueckass MEXaHUKa».

b2.B./IB.1.2 «Teopus TenaonpoBOAHOCTH.

Bb3.b.7 «'uporazoAuHaMHIKa.

Bb3.b.11 «DHeprocbepexeHre B TEINIODHEPTETUKE U TETLNIOTEXHOIOTHI.
b2.B.0O/1.2 «TeopeTnueckasi MEXaHUKa».

b2.B.O/1.3 «BBeneHue B TENI0IHEPTETUKY.

Bb2.B.JZIB.1.2 «Teopus TEmIONpOBOIHOCTH.

b2.B./IB.2.1 «HucieHHble METOIbl MOJEIUPOBAHUS IIPOLIECCOB TETNIODHEPTETUKU U TEILJIOTE X-

b2.B./IB.2.2 «Teopust mogoOus ¥ MOAEIMPOBAHUS MPOLIECCOB TEMIOIHEPIETUKH U TEMIOTEX-

b3.b.4 «Texuuyeckasi TepMOJIMHAMUKAY.

B3.B.5 «TeniaomaccooOMeHn».

Bb3.b.7 «'uaporazoguHaMHIKa.

Bb3.b.11 «DHeprocbepexeHre B TEINIODHEPTETUKE U TETIOTEXHOJIOTUI.
b3.B.O/I.1 «KoTenpHble YCTAHOBKHM U ITapOTEHEPATOPHIY.

b3.B.O/1.3 «Harnerarenu M TEJIOBBIC IBUTATEIIH.

b3.B.0/1.6 «TennomaccooOMeHHOE 000pYIOBAaHHE TIPEATIPUITHIN.

B3.B.O/1.7 «DnexkrpocHabkeHNE MPEIIPUITUN U IIEKTPOIIPUBOIN.

b3.B.JIB.2.1 «OcHOBHI TpaH(popMaIlll¥ TEIIIa.

b3.B./IB.2.2 «CucrteMsl x1a10CHA0KEHUSI OOBEKTOB TEILIOIHEPTETUKI Y.
b3.B./IB.3.1 «TennoTexHoaoru4eckue nporecchl U yCTAaHOBKH.

b3.B./IB.3.2 «BblcokoTemMnepaTypHble YCTAaHOBKU IPOMBIIUIEHHBIX P EITPUATHI».
b3.B./IB.6.1 «H>XeHepHBbIE CETH 3AaHUI U COOPYKEHUIN».

b3.B.JIB.6.2 «CucTtemMbl TEIUIOCHA0KCHUS U BEH THJISLIHI.

b3.B./IB.1.2 «BogHoxumudeckuii OalaHC CHCTEM OYHMCTKH UCTOUYHUKOB TCIIJIOTHI.
b3.B./IB.3.2 «BblcokoTeMnepaTypHble YCTAaHOBKU ITPOMBIIUIEHHBIX PEATPUSITHI.
b3.B./IB.8.1 «Onekrpuyeckue MallMHbl U anmaparb».

b3.B.JIB.8.2 «QnekrpoMexaHMYeCcKre MpeoOpa3oBaTesid B TEIIIIOIHEPTETUKEY.
B5.11.1 «lIpon3BoacTBEHHAs IPAKTUKAY.

B5.Y.1 «Yuebnas mpaktuka.

UI'A «roroBasi rocyqapCTBEHHAsI aTTECTALIUS.

3. O0beM MUCHMIUIMHBI B 3a4€THBIX €IMHULAX ¢ YKa3aHHMEM KOJUYEeCTBA aKajeMU4YeCKHX HIIN
ACTPOHOMMYECKHMX YAacCOB, BblIJeJIEHHbIX HA KOHKPETHYI0 padoTy o0ydaroumxcsi ¢ npenojgaBarejeM
(Mo BUIaM y4eOHBIX 3aHATHII) M HA CAMOCTOSITEIbHYIO Pa00Ty 00y4aronmxcst

AyautopHasi padora
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Huxn MaremaTtudeckuii 1
€CTECTBEHHO-HAY4YHbIN

Yactp nukia bazoBas

No mucrummHbI 10 TIIaHY b1.B.5

Yacos (Bcero) mo ydeOHOMY IJIaHY 468

TpynoemkocTh B 3aueTHbIX equHunax (3ET) 13

Jlexiium (3ET, gac.) 0,44; 16 1, 2 kypc

[Mpakruueckue 3austus (3ET, gac.) 0,23; 8 1, 2 xypc

JlabopaTtopusie pabotsr (3ET, yac.) 0,44; 16 1, 2 xypc

O0bem camocTosATeNnbHONW paboThl Mo yuyeOHomy mia- | 11,39; 410 1, 2 xypc

Hy (3ET, gacoB Bcero)

3auet (3ET, uac.)

Ox3amer (3ET, vac.) 0,5; 18 1, 2 Kkypc

CamocTosiTeIbHAS pa60Ta CTYAECHTOB

Bua pa6or Tpynoemkocts (3ET, yac.)
V3yueHne mateprasoB JeKUHH (JIK) 0,44; 16
[ToaroroBka K MpakTUYECKUM 3aHATHSM (T13) 0,23: 8
[TonroroBka k mabopaTopHoO# padote (J1a0) 0,44; 16
BeimonHneHnue pacueTHO-Tpadudeckoit pabotsl (pedepara) -
BeimonHenue KypcoBoro mnpoekra (padoThl) -
CamocTosTeNbHOE HW3YYEHHE JOMOJHHUTENbHBIX MAaTepUajoB 11,33; 408
quciumnasl (CPC)

[ToaroroBka K KOHTPOJIBHBIM paboTam 0,06: 2
IToaroToBKa K TECTUPOBAHUIO -
[ToaroroBka K 3a4ety -
Bcero 11,39; 410
ITonroToBKa K 9K3aMEHY 0,5; 18

4. Cogep:kanue JUCHMILIMHBI, CTPYKTYPUPOBAHHOE N0 TeMaM € YKa3aHHeM OTBeJeHHOI'0 Ha HUX
KOJIMYeCTBA aKajeMU4eCKHX U ACTPOHOMMYECKHX YACOB M BU/IOB Y4eOHbIX 3aHATHI

Bu bl yaeOHbIX 3aHATHH,
BKJTIOYAs] CAMOCTOSITENTHH
Beero paboTy CTYIEHTOB, U prf:
Ne 94acoB ’
€MKOCTb.
n/m Tema AUCIUTINHBL Ha
Teu B T.4.
Yl np | 1a6 | CPC | wuHT.
dopma
1 | DnemeHTBHl KMHEMATHKU. J[MHAMHKa MaTepHaIIBHONH TOYKH.
Mexannueckast sHeprus. KuHemaTtnka u JuHaMuka aOCOJIOT- 54 2 | - 1 50 1
HO TBEpJO0TO Tena. MOMEHT UMIYbCa.
2 | MonexynsipHo-KMHEeTHYecKasi Teopus. Pacmpenenenue Make- | 55 2 (1] 1 50 1
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Bema. Pacnipenenenue bonbiimana. Kunerndeckue npoueccsl
B rase.

3 | SABnenus nepenoca. Ilepoe Hawano TepmoauHamMukd. LIuKib

Tennossie ManmmHbl. KITJ[. DuTponus. PeanbHble ra3bl. 56 21112 50 !

4 | CoOctBeHHBIe KoneOaHMs. 3aryxarolme KojeOaHus. BrIHYX

neanbie koieOanus. Bomasl. CTO. 56 211 2 50 1

5 | Dnexrpocraruka. Teopema ['aycca uist 371€KTPOCTATHUYECKOTO
nosst B Bakyyme. [loTeHnuan anekrpoctaTuieckoro mnodjs. Teo-
pema ["aycca 11 371€KTPOCTaTUYECKOTO MOJISA B IUAJIEKTPUKAX.
DNEeKTPOEMKOCTh. DHEPTUs JIEKTPOCTATUUECKOTO OIS

58 4 (1| 2 ol -

Bcero Ha 1-m kypce 288 yacoB mo BceM BUAaM y4ueOHbIX 3aHATHIA

279 |12 4| 8 | 251 4
(BkJrouasi 9 4acoB HA MOJATOTOBKY K IK3aMeHY)

6 | DiekTpuyecKkuii TOK U €ro XapakTepUCTHKU. Pacuer snekrpude-
CKUX cxeM. MarnutHoe nose. BuxpeBol xapakrep MaraHuTHOTO
noJis. JlelicTBMe MarHUTHOTO MOJIS HA TOK U Ha 3apsaa. Maraut-
HOE I10JI€ B BELIECTBE.

35 111 2 31 -

7 DJEeKTpOMarHuTHAsT MHIYKUMA. Y CIOBUS Ha TPAHUIIE pa3zeia
MarHeTukoB. @eppoOMarHeTHKu U UX CBOWCTBA. BuxpeBoe 3iek-
Tpuyeckoe nosie. Cucrema ypaBHeHU MakcBesia Jijisi MarHu T-
HOTI'O NOJISL. DJIEKTPOMAarHUTHhIE BOJIHBI.

35 1|11 2 30 1

8 Nutepdepennus crera. Judpaxuus cera. [ucnepcus u mosis
pHU3aLHus CBETA.

35 1|11 2 30 1

9 KBantoBas npupona uznyueHus. dotosrddexr. dusndeckue
OCHOBBI KBAaHTOBOM MeXaHWKU. CTallMOHApHBIE COCTOSHHUSI.
VpaBuenue llpenuHrepa sl CTallMOHAPHBIX COCTOSHUM.
JIBusxenue cBoboHOM yacTuikl. [loreHnmanbHbIi 6apbep.

345 |05 1] 2 30 1

10 | Arom Bomopona. CtpoeHue siipa. SnepHbie peakiuu. 315 |05 - - 30 1
Bcero Ha BTopoM kypce 180 yacoB mo BceM BHIaM y4eOHBIX 3a-
HATHH (BKJIIOYasi 9 4acoB HA MOATOTOBKY K 3K3aMeHY) 171 | 161101 16 | 129 5

Copep:xanue 1o BUIaM y4eOHbIX 3aHATHI

Tema 1. DnemeHThl KMHeMaTHKH. /lMHaMuKa MaTepuaabHOi ToYkH. MexaHu4eckass IHepPrus.
Kunemaruka u AnHaMuka adcoJIIOTHO TBepAoro Teja. MoMeHT uMmiyJibca.

Jlexuus. [Ipenmer u cTpykrypa ¢pusuku. @usnueckue 0CHOBBI MexaHUKH. [IpocTpancTBO, Bpems, 1B U-
JKeHue. DJIeMeHThl kuHematuku. CucreMa orcuera. [lepemenienue, ckopocTs, yckopeHue. /lnHaMuka mare-
puanpHOl Touku. 3akoHbI HetoroHa. UMmynbc. 3akoH coxpaneHus ummyibca. Pabora. MommuocTs. Mexa-
HUYeCKasi HHeprus. 3akoH COXpaHEHMsI MeXaHudeckol sHepruu. KuHemaTuka M AMHAMUKa aOCONIOTHO
TBEpAOTO TCa. MowmenT HUHCPUUHU. YpaBHeHm[ JABUXKCHUA, MOMCHT HMITYJIbCA. 3Hepm51 CHUCTEMBI HaCTHuIl.
3aKOH COXpaHEHUsI MOMEHTA UMITYIbCA.

IIpakTHyeckoe 3aHsiTMe. DJIEMEHTHl KNHEMATUKU. JlMHaMuKa MaTepuanbHOW TOUKU. MexaHudeckas
sHeprus. Kunematuka 1 1nHamMuKa abCOIIOTHO TBEPJOTO Tejaa. MOMEHT UMITYIIbCa.

CamocrosiTesqibHass padoTa. [loAroToBKa K MPAaKTHYECKOMY 3aHATHIO (M3Y4EHHE TEOPETHYECKOro Ma-
Tepuaia mno Teme).
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Tema 2. MoaekyasipHo-KuHeTHYecKas Teopusi. Pacnpenesienne MakcpeJsuia. Pacnipenesienne bonab-
nMaHa. KuHeTHYeCKHe mponeccsl B rase.

Jlekumsa. Meronpl ONHUCAaHMS MaKpOCKONMUYECKUX cucTeM. OCHOBHBIE YPaBHEHHUS MOJIEKYISIPHO-
KUHETUYECKOM TEOpHM I JABJICHUSA M DHEPIUMHU. YpaBHEHHUE COCTOSHUSA MIEalbHOIO rasa. Pacrpenenenue
MakcBemia. bapomerpuyeckas dopmyna. Pactnipenenenue bonbiimana. PaBHOMepHOe pacmpeneneHue 3Hep-
TUU TI0 CTENEHsM cBOOOAbI. BHyTpenHsst sHeprus. Yucno coynapeHuii 1 cpenHsis [JuInHa CBOOOIHOTO Tpobera
MoJIeKyn ra3a. D(dekTuBHbIN 1uameTp U 3(PPeKTUBHOE ceYeHUEe MOJIEKY. 3aBUCUMOCTbh CBOOOIHOTO Ipobera
MOJIEKYJI OT TEMIIEpPATYpHI.

IIpakTnyeckoe 3ansitue. MonekynsapHo-KMHeTHYecKass Teopus. Pacnpenenenne MakcBemna. Pacripe-
nenenne bonbimana. Kunetndeckue mpoueccsl B rase.

JlaGopaTtopHas padorta. OnpeneneHre Macchl MOJISL BO3yXa.

CamocrosiTesibHasi padora. [loaroToBka K MpakTHUYECKOMY 3aHATHIO (M3ydEHUE TEOPETHUYECKOTO Mare-
puana mo Teme), BBIIOIHCHHUIO U 3alMTe JTad0paTOpHO paboThl (M3ydeHHE METOANYCCKUX YKa3aHH, IO/ O-
TOBKa IIPOTOKOJIA JIJIS1 3alIMCU PE3YJIBTAaTOB IKCIEPUMEHTA).

Texkyumii KOHTPOJIb - YCTHBIN ONPOC MPH MPOBEICHUM JOMycKa K JabOpaTOpHBIM paboTaM, 3ammTa
1ab0paTOpHBIX paboT.

Tema 3. SIBjenusi nmepenoca. IlepBoe Hauyamo TepmoamHamuku. Hukiabl. TermioBble MalMHBI.
KIII. OuTponus. PeanbHble rassl.

Jlekuus. fBnenus nepenoca. Bsskocts razoB. Huddysus B razax. TermmonpoBoaHOCTh ra3oB. Termio-
BBI€ Mporiecchl. PaboTa u terota. [lepoe Havayio TepMoauHaMuKkH. TermoeMKkocTh. AqrnabaTHBIA MpoIiece.
Vpasuenue Ilyaccona. Lukinbl. Tennoeie manmusbl. KITJ[. uTponus. CtaTucTHueckoe MCTOIKOBAHUE DH-
Tponiuu. TepmoauHamudeckas quarpamMa T-S. Bropoe u TpeThe Hayajla TEpMOJUHAMUKU. YpaBHEHHUE CO-
CTOSIHUSA pealibHOro rasa. AHanu3 ypaBHeHus Ban-nep-Baanbca. Kputnueckoe coctosiHue. CBs3b MEXIY
KPUTHYECKUMU ITapamMeTpamu. BHYTpeHHsIs SHeprus peaabHOro rasa.

IIpakTnyeckoe 3anstue. SBneHus nepenoca. Ileppoe Havano tepmoanHamuku. [ukisl. TerioBsie
manmusl. KIIJ[. OnTponus. PeanbHble ra3sl.

JlaGoparopnasi pa6ora. Onpenenenue KodppuiineHTa BHYTpEHHETO TpeHus 1o Merony CTokca.

CamocTosiTesibHast padora. [loaroToBka K NMpakTHYECKOMY 3aHATHIO (U3y4E€HUE TEOPETUUYECKOIO Ma-
Tepuaia no teme). [loaroroBka K BHIIOJHEHUIO U 3aIIMTE JIAOOPATOPHOU paboThl (M3ydeHHE METOMY €CKUX
YKa3aHUH, IOArOTOBKAa IPOTOKOJIA JUIsl 3alIUCH PE3YJIBTATOB 3KCIIEPUMEHTA).

Texkymmii KOHTPOJIb — YCTHBIM OMpPOC IPH MPOBEACHUM JOIMYyCKa K Ja0opaTopHbIM paboTam, 3almTa
71a00paToOpHbIX PadoOT.

Tema 4. CoOcTBeHHbBIE KOJIeOaHusl. 3aTyxaoume KojJe0aHus. Bobiny:K1eHHbIe KoJie0anus. BoyiHbl.
CneuuanbsHas Teopusi oTHocuTeabHOcTH (CTO).

Jlexkumsa. Konebanus. CoOctBeHHble KonebaHus. ['apmoHuueckuil ocrusuistop. MaremaTtudyeckuil u
du3nueckuii MasTHUKU. 3aTyXalolme KoneOaHus. BeiHyXIeHHbIE KojeOaHUs OCHUIUISITOpA MPU MEPUOAHU-
yeckoM Bo3eiicTBuu. Pezonanc. O6pa3oBanue BoJH. BosHbI POJ0IbHBIE U MONIEPEYHBIE, IIIOCKUE U che-
pudeckue. YpaBHeHnue BoiHbl. MHTepdepennus Boan. Crosune BoiHbl. [Ipunnun nnepuun. [Ipeobpazosa-
Hus [amunes. [Tocrynater CTO. IIpeoOpazoBanus Jlopenna. CrnenctBus u3 npeodpazoBanuii JlopeHa.

IIpakTuyeckoe 3ansitue. CobcTBeHHBIE KojeOaHusl. 3aTyxatonpe kojnebanus. BeinyxneHHbIe Koneba-
Hus. Boaael. CrieninansHas Teopust otHocuTenbHocTH (CTO).

JlaGopaTopnas padorta. M3yuenue xonebaHUi PU3NUECKOTO MasTHHKA.

CamocrosiTesibHast padora. [IoaroToBKa K NMpakTHYECKOMY 3aHATHIO (M3y4E€HHE TEOPETUUYECKOIO Ma-
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Tepuaina mo Teme). [IororoBka K BBITTOJHEHUIO U 3alUTe J1a00paTOpHO pabOThl (M3ydeHUE METOIMICCKAX
YKa3aHHH, TTOJITOTOBKA MTPOTOKOJIA JIJISl 3aITUCH PE3yIIbTaTOB IKCIIEPHUMEHTA).

Texkymmii KOHTPOJIb — YCTHBIN OMPOC MpH MPOBEACHUH JIOMYCKa K JabopaTopHOii padoTe, 3ammra Jia-
O6opaTopHO pabOTHI.

Tema 5. DaexrpocraTtuka. Teopema I'aycca 1Jist 3j1eKTpocTaTHYECKOro MoJist B Bakyyme. Iloten-
HUAJ JIeKTpocTaTu4eckoro nojas. Teopema I"aycca s 3JieKTPOCTATHYECKOr0 TMOJISA B IH3JIEKTPH-
KaX. JJIeKTPOEeMKOCTh. JHEPrus 3J1eKTPOCTATHYE CKOT'0 MOJIS .

Jlexkmms. Dnexrpuueckue 3apsaabl. 3akoH Kyinona. Dnekrpocraruueckoe nose B Bakyyme. HarnpsbkeH-
HOCTb 3JIEKTPOCTATUYECKOro mouisl. [IoTOK HanmpssKeHHOCTH — 3JIEKTpocTathdeckoro nois. Teopema ['aycca
JUISL 3JIEKTPOCTAaTUUYECKOro moiist B Bakyyme. [IpumeHnenune teopemMsl ['aycca ams pacuera 3jeKTpocTaTvde-
ckux nosieu. [ToreHnuan anekrpoctarnueckoro mnojs. CBsA3b HANPSDKEHHOCTH U NOTEHIMANA JIEKTPOCTaT U~
yeckoro noisst. Teopema ["aycca Asist 3€KTPOCTATUUECKOTO TOJIS B AUAJIEKTPUKAX. DJIEKTPUUYECKOE CMeEIlle-
HUE. YCIOBUS Ha TPAHULE pa3zeiia IU3JEKTPUKOB. [[pOBOAHUKN B 3NEKTPOCTATHYECKOM T10JIE. DIEKTPOEM-
KOCTb YEAMHEHHOTO MpoBOAHUKA. KoHIeHcaTopbl. DHEPrUsl CUCTEMBI 3apsA0B, 3apsHKEHHOTO IIPOBOJHUKA,
KOHJIEHCaTopa. DHEprusl 3JeKTpocTaTuyeckoro nois. OobeMHas MIOTHOCTh SHEPIUH.

IIpakTH4yeckoe 3aHsATHEe. DiekTpocTatuka. Teopema ["aycca amst 3J€KTpOCTATUYECKOTO MOJIS B BaKyy-
Me. [loTeHman snekrpocTaTuyeckoro mnotig. Teopema l'aycca Jist 3IEKTPOCTATUYECKOTO TOJS B JUDJICK-
TPUKaxX. DJIEKTPOEMKOCTb. JHEPTHS 3JIEKTPOCTATUYECKOTO MOJIS.

JlaGoparopnasi padora. OmnpeneneHre eMKOCTH KOHAEHCATOPa MOCPEICTBOM OaTMCTUYECKOTO rajlb-
BaHOMETDA.

CamocrosiTesibHasi padora. [loaroToBKa K MpakTHUECKOMY 3aHATHIO (M3YU4EHHE TEOPETUYECKOTO Ma-
Tepualia 1o TeMe), HOJr0TOBKA K BBITIOJHEHUIO U 3alUTE JIA00OPATOPHOU PabOTHI.

Texyumii KOHTPOJIb — YCTHBIM ONPOC MpPU MPOBEAECHUM JOMYCKa K Ja00paTopH ol paboTe, 3a1mTa Jia-
O0opaTopHOI pabOTHI.

Tema 6. DieKTpuUecKHii TOK U ero xapakrepuctuku. Pacuer sekrpuyecknx cxeM. MarnurHoe
noJie. BuxpeBoii xapakrep MarHuTHOro noJisi. /leiicteMe MarHuTHOrO MOJIsi HA TOK W Ha 3apsaa. Mar-
HUTHOE T0JIe B BellecTBe.

Jlexkums. Dnekrpruyeckuil TOK U ero Xapakrepuctuku. BeiBoa 3akoHoB OMma u J[xxoyns-Jlenna. 3akon
OmMa Ui HEOJHOPOJHOTO yJacTKa IemH. DJIEKTPOJABMIKYIAs cuiia, HanpsbkeHue. [IpaBuna Kupxrodga.
MarnutHoe nosie. MarHuTHas MHIYKUUSA. MarHuTHOE IOJE MOCTOSHHOIO Toka. 3akoH buo-Casapa-
Jlanaca m ero nmpUMeHEHHE JUIsl pacueTa MAarHUTHOIO IoJisl. BuxpeBoll Xapakrep MarHMTHOIO ITOJIS.
[upkynsauus MarHuTHOrO Iojis B Bakyyme. IloTox Bexkropa wmarHuTHOM MHAykuuu. Teopema ['aycca
JUIsl MarHUTHOTO nosisd. 3akoH Amnepa. KonTyp ¢ Tokom B MarHuTHOM nosie. Cuna Jlopenna. JBuxenue
3apsHKEHHBIX YacTHIl B MarHUTHOM monie. ekt Xomna. MarauTHoe mosie B BemecTBe. Jna- u mapa-
MarHeTUKU.

IIpakTHyeckoe 3aHsiTHE. DJIEKTPUUECKUI TOK M €ro XapaKTepUCTHUKU. Pacuer 3JIEeKTpUUYECKHX CXEM.
MarnutHoe nosie. BuxpeBoil xapakrep MarHUTHOTO 1oJjisl. [leiicTBre MarHMTHOTO IOJI Ha TOK U Ha 3aps.
MarnuTHoe noje B BELIECTBE.

JlabopaTopHasi pa6ora 1. DxciepuMeHTaIbHOE H3ydeHne 0000IeHHOTO 3aKkoHa OMa.

JlabopaTopHasi padora 2. VccienoBaHue MarHUTHOTO TTOJISI COJICHOM 1A,

CamocrositesqibHasi padorta. [loaroroBka K NMpakTHYECKOMY 3aHSATHIO (M3y4€HHE TEOPETUUYECKOTO
MaTepua’a 1o TeMe), HOArOTOBKa K BHIMOJIHEHUIO U 3aliTe J1a0opaTOPHOUN paboThI.

Texyumii KOHTPOJIb — 3alMTa JJAOOPATOPHBIX paboT.
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Tema 7. JjeKTPOMATrHUTHAS MHAYKIMS. Y CJI0BHUS HA TPaHUIlE pa3lesia MarHeTHKOB. @eppomar-
HETHKH U MX cBoiicTBa. BuxpeBoe siekrpuueckoe moJe. Cucrema ypapHennii MakcseJuia 1 Mar-
HUTHOTO MOJIsl. JJIeKTPOMATHUTHBIE BOJIHBI.

Jlekuusi. SIBneHUE AIEKTpOMAarHUTHONW WHIYKIKU. 3akoH Dapanes-Jlenna. UaaykruBHOCTD. SIBIE-
HHUE CAMOMHIYKIIMH. YCIIOBHUS Ha IPAHUIIE pa3/iesia MarHeTUKOB. DeppoMarHeTuku 1 ux cBoiictra. [lpu-
pona deppomarHeTu3ma. DHEPrusi MAarHUTHOTO mois. OObeMHas MIIOTHOCTh dHEPrUH. BuxpeBoe 3iek-
Tpuueckoe nosie. Tok cmemenus. KBazucranmoHapHbl€ TOKU.

IIpakTH4Yeckoe 3aHsiTHME. DJIEKTPOMarHUTHAas MHAYKLUMSA. YCIOBHUS Ha IPaHUIE pa3/esia MarHeTu-
koB. PeppomMarHeTUki U UX cBoiicTBa. Buxpesoe anekrpuueckoe nose. Cucrema ypaBHeHU MakcBesia
JUTSI MATHUTHOTO TIOJISI. DJIEKTPOMArHUTHBIE BOJIHBI.

JladopaTopuasi pa6ora 1. VcciaenoBanne MarHUTHOM WHAYKIIMHU B jKeJie3e OANTMCTHYECKUX METO-
JIOM.

JlaGopaTopHas padora 2. V3ydeHue perakcaliMOHHBIX KOJIGOAHUH B CXeMe ¢ HEOHOBOMW JIAMITOM .

CamocTtosiTesqibHasi padora. [loaroToBka K MpakTHYECKOMY 3aHATHIO (M3y4eHHE TEOPETHYECKOTO
MaTepuana 1o TeMe), IOJArOTOBKA K BBIMOJIHEHUIO Ta00OPaTOPHBIX paboT.

Texkyumii KOHTPOJIbL — BEHIOOPOYHAS IMPOBEPKA JTOMAIHETO 3a/JaHMsl, YCTHBIA OMPOC y JOCKU, TECTHPO-
BaHMeE, 3alMTa JJa0OpaTOPHOM pabOTHI.

Tema 8. Untepdepenuns ceera. Judpakuusi cBeta. J{ucnepcus u noJsipusanusi cBeTa.

Jlekuusi. Ontuxa. Hutepdepennus cBera. KorepeHTHOCTh M MOHOXpOMAaTHYHOCTh. CocoOb
HaOmoleHust nHTepdepeHun cBera. Pacuer nHTEphEepeHIIMOHHON KapTUHBI OT ABYX UCTOYHUKOB Jlu-
dpakust cBeta. [lpuanun [roiirenca-®dpenens. 3oub1 Openens. Judpakiys Ha OTHON IIEIU U HA JTU-
¢bpakuroHHOW permerke. Judpakius peHTTeHOBCKUX BOJIH Ha MPOCTPAHCTBEHHOU pemieTke. Jucmepcus
cBera. OJeKTpoHHas Teopus aucnepcuu. HopmanbHas u anomanbHas aucnepcus. [lonspusanus snek-
TPOMarHUTHBIX BOJH. CIIOCOOBI MONy4eHUsl MOJSPU30BAHHOTO CBeTa. 3akoH Maroca.

IIpakTuyeckoe 3ansatue. Murepdepenuns ceera. Judpaxuus csera. Jucnepcust u monsipusanus cBe-
Ta.

JlaGopaTopuas pabora 1. Onpenenenue JIMHBI CBETOBON BOJHBI ¢ TOMOIIKIO KoJel] HploToHa.

JlaGopaTopHas pa6ora 2. OnpeneneHne UIMHBI CBETOBOW BOJHBI MPHU MOMOIM U (paKiuoOHHON
PEILIETKH.

CamocrosiTesqibHass padora. [loAroToBKa K MpakTUYECKOMY 3aHATHUIO (M3y4Y€HUE TEOPETUUYECKOro
Marepuasa 1o TeMe), HOJr0TOBKa K BBIITOJIHEHUIO Ja00paToOpHbIX padoT.

Texkyumii KOHTPOJIb — 3aUTa Ja0OPATOPHBIX PadOT.

Tema 9. KBanToBasi npupoaa uziydenusi. ®orodg¢pexr. TeopeTnyeckue 0CHOBHI KBAHTOBOI Me-
xaHukd. CTanuoHapHble cocTOsiHUA. Y paBHeHue Lllpeaunrepa nist cranMoOHAPHBIX COCTOSTHUIA.

Jlexuusi. KBantoBas nmpupona uznydeHus. TernoBoe uzinydeHue. 3aKOHbI TEIJIOBOTO U3Ty4eHHS a0-
COJIIOTHO uepHoro Ttena. Porornexkrpuueckuil 3¢dexr. 3akoHbl BHeumHero (oroaddexra. YpaBHeHue
Oitnnmreina ana gorordexra. Kpacnas rpanuna dotodrddexra. @otonsl. Dddexr Komnrona. AtomHas
u saepHas ¢usnka. Pusnyeckue OCHOBBI KBAaHTOBOM MexaHukd. [IpuHuun HeompeneneHHoctH. Kopmyc-
KyJIIpHO-BOJIHOBOW nyanu3Mm. CtanuoHapHble cocTosiHUS. YpaBHeHue lllpenunrepa muist cranmoHapHbIX
coctosiHui. JIBrkeHue cBoOOaHOM 4YacTuilbl. [loTeHumanpHbIN Oapbep. [IpuHIIUT HEONPEACICHHOCTH.
KopnyckynsipHo-BoiHOBO# ayanu3M. CTanmoHapHble cocTosiHus. YpaBHeHue llpennnrepa ans cranuo-
HapHbIX cocTosHUM. TyHHenbHBIN 3¢dexT. YacTnia B noTeHuanbHOU siMe. ["apmMoHnueckuil ocuusuis-
TOD.
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IIpakTuyeckoe 3ausitue. KBanTtoBas mpupona usnydeHus. @orordexr. TeopeTnueckine OCHOBBI
KBaHTOBOM MexaHuku. CTalmoHapHblie cocTosiHUS. YpaBHeHue Llpearnrepa nis cTalimoOHapHBIX COCTO A-
HUH.

JlabopaTopuasi pa6ora. VccienoBaHue TEIJIOBOTO U3TyICHUS.

CamocrosiTeqibHast padora. [loaroToBka K MPaKTHYECKOMY 3aHATHIO (M3YU4E€HHE TEOPETHYECKOTO
MaTepuaa 1o TeMe), MOJAr0TOBKa K BBIIOJIHCHUIO JJa0OpaTOpPHOI pabOoTHI.

Texkymmii KOHTPOJIb — 3aIMTa JIAOOPATOPHOU PAOOTHI.

Tema 10. ATom Bogopoaa. Ctpoenue siipa. SinepHblie peakiuu.

Jlekuusi. Atom Bogopona. [lonoxeHue 35eKTpoHa B aTOME BOJOpPO/a. | TaBHBIE KBAHTOBBIE YHCIIA.
Cnekrpbl UCIyCKaHHS M MonIomeHus. Snpa atomoB. HykioHbI. XapakTepuCTUKH SAEPHBIX COCTOSHUM.
Snepusie cunbl. Mogenu sapa. Ilepexoasl Mexay siAepHBIMU COCTOAHUAMU. S nepHble peakuuu. Llennas
peaxuus JIeIeHHUs..

IIpakTHyeckoe 3ansitue. AToMm Bogopoaa. CtpoeHue saapa. SAnepHble peakiuu.

JlaGopaTtopHas padora. M3yueHue criekrpa BOAOpoAa.

CamocrosiTeqibHast padora. [loaroToBka K MPaKTHYECKOMY 3aHATHIO (M3YU4E€HHE TEOPETHYECKOTO
MaTepuaia 1o TeMe), MOJArOTOBKa K BBIMOJIHEHHUIO JTa00paTOPHOM paboTHI.

Texkymmii KOHTPOJIb — 3aMMTa JIAOOPATOPHOU PAOOTHI.

IIpomeskyToYHas aTTEeCcTALMSA 10 JUCHMILIMHE: IK3aMEH.

N3ydyenne nucumiuivHel Ha 1 ¥ 2 Kypcax 3aKaHUMBAETCS IK3aMEHOM. DK3aMEH IIPOBOJUTCS B COOTBET-

ctBuH ¢ [lonoxeHnem o 3a4eTHON U 3K3aMeHalMoHHON ceccusix B HUY MOU 1 HHCTPpYKTUBHBIM MHCHbMOM
ot 14.05.2012r. Ne 21-23.

5. Hepeqeﬂb y‘leﬁHO-MeTOIIl/I‘leCKOFO odecneyeHHsl AJIS CAMOCTOSATEILHOM paﬁoTI)I Oﬁy‘{aIOIlll/IXCﬂ
Mo JTUCHMUIIJIMHE

Jlns obecniedeHust caMOCTOSTENbHOM paboThl pa3pabOTaHbl:

v\ METOJMYECKHE YKa3aHHUs [0 CaMOCTOATENBHOM paboTe MpH MOATOTOBKE K MPAKTHUECKMM 3aH -
THSIM ¥ JTA0OpaTOPHBIM paboTaM, BHIIOTHEHUN PACUETHO-TPaPUUIECKON paboTHI;

v KOHCIIEKT JIEKIUH /ISl CTYIEHTOB-3a0YHMKOB HHKEHEPHO-TEXHUUECKUX CIIELUAIBHOCTEN By3a B
2-X 4acTsIX;

v\ mporpamMma, METOAWYECKUE YKa3aHUs U KOHTPOJILHBIE 3aaHusl /s CTYJAECHTOB-3a0YHMKOB MH-
JKEHEPHO-TEXHUYECKUX CIEIHAIbHOCTEH By3a B 2-X YaCTIX;

v Meroanyeckue mocodus «Bompockl U 3amaHus K 1ab0paTopHBIM paboTaM 1Mo (GU3MKe» B 3-X ya-
CTHIX;

v' Metoanueckoe mocobue «TecToBble 3aIaHus [0 (PU3UKE.

6. @oH OLEHOYHBIX CPeJCTB [JIsl MpPOBeJeHUs MPOMEKYTOUHON aTTecTAIMU 00y4alIMXCH M0
JAMCIMILINHE

6.1. Ilepe4yeHb KOMIIETEHIIMI € YKA3aHHUEM ITANOB UX () OpMHUPOBAHUS

[pu ocBoeHUM AUCIUILTUHEI GopMHpYIOTCs creaytonme kommereniuu: OK-1, T1K-2,3,7,18.

VYKa3zaHHbBIC KOMIIETEHIIUU (OPMHUPYIOTCSI B COOTBETCTBUU CO CICAYIOIIMHU TAIIAMH:

1. ®opMupoBaHHe U pa3BUTUE TEOPETHUECKUX 3HAHUN, TPETYCMOTPEHHBIE YKa3aHHBIMU KOMITETEHIH 5I-
MU (JICKITMOHHBIC 3aHSTHS, CAMOCTOSTENIbHAsI paboTa CTY/IEHTOB).

2. IlpuobOpereHre U pa3BUTHE MPAKTUIECKUX YMEHHMH, IPEIYCMOTPEHHBIX KOMIIETCHIIMSAMU (ITpaKTHYe-
CKHE 3aHSTHUs, JJAOOpaTOPHBIE PadOTHI, CAMOCTOSITENIbHASL padOTa CTYACHTOB).
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3. 3akpenieHHe TEOPETHUUECKUX 3HAHWI, YMEHUN M NPAKTUUYECKHX HABBIKOB, IPETYCMOTPEHHBIX KO M-
HNeTeHLUSIMH, B XOJIE 3alMT JaOOpaTOPHBIX PadOT, a TakKe PELICHUS KOHKPETHBIX TEXHUYECKHUX 3aJau Ha
MIPAKTUYECKUX 3AHATUAX, YCIICIIHON ClayM SK3aMEHa.

6.2. Onucanne mokasareJieil 1 KpUTepueB OLEHUBAHUA KOMIIeTEHUMIA HA Pa3IMYHBIX 3TANax MUxX
(¢ opmupoBaHus, ONMCAHUE IIKAJ OLeHUBAHUS

CdopMHUpOBaHHOCTh KOMIIETEHIIMU B paMKaX OCBOEHHUS JAaHHOW THMCLUMIUIMHBI OLIEHMBACTCA MO TpeX-
YPOBHEBOH LIKAJIE:

- TIOpOTOBBIM YpPOBEHB SABJIAETCS 00SA3aTENbHBIM ISl BCEX OOYYaloUMXCs MO 3aBEPIICHUH OCBOEHMS
JUCLHUIUIMHBL;

- TPOABUHYTHI YPOBEHb XapaKTepU3yeTCs IMPEBBIIICHUEM MHUHUMAIBHBIX XapaKTePHCTUK cHOpMUpO-
BAHHOCTU KOMIIETEHIIMH IO 3aBEPIICHUN OCBOCHUS IUCLUIIINHBI,

- 3TAJOHHBII YPOBEHb XapaKTEPU3YyeTCs MAKCUMAJIbHO BO3MOXKHOH BBIPAKEHHOCTHIO KOMIIETEHLIUH U
ABJIIETCS] BaKHBIM KAUECTBEHHBIM OPUEHTUPOM 11 CAMOCOBEPILIEHCTBOBAHMUSL.

[Ipu nocraTounom kayecTBe ocBoeHus 6osee 80% mpUBeICHHBIX 3HAHUN, YMEHUI 1 HaBBIKOB Mperoja-
BaTellb OIL[EHMBAET OCBOEHUE JITaHHOW KOMIETEHIIMM B paMKaX HACTOSILIEH AMCHUIIIMHBI HAa 3TaJOHHOM
ypoBHE, npu ocBoeHuu Oonee 60% NpUBEICHHBIX 3HAHWM, YMEHUI U HaBBIKOB — Ha MPOJBUHYTOM, MpPHU
ocBoenuu Ooinee 40% mnpuBeneHHbIX 3HAHUI, YMEHUN U HaBBIKOB — Ha MIOPOTOBOM YpOBHE. B mpoTuBHOM
Cllydyae KOMIIETEHLIMS B paMKaxX HacTOALIEH MUCHUILINHBI CYUTAETCS HEOCBOCHHOM.

YpoBeHb CPOPMUPOBAHHOCTH KAXKAONW KOMIETEHIIMH Ha Pa3IMYHBIX dTanax ee GopMuUpoBaHUS B IpO-
11eCCEe OCBOEHMS JaHHOM MUCLUIUIMHBI OLIEHUBAETCS B XO/1€ TEKYILEro KOHTPOJIS YCI €BAEMOCTH U MPEJICTaB-
JIEH pa3IuYHbIMU BUJAMH OLIEHOYHBIX CPEJICTB.

Jlns onieHKH cOPMUPOBAHHOCTH B paMKax JaHHOM aucuurinHbl komnereHuid OITK-2 «noco6Ho-
CTBIO JIEMOHCTPUPOBATh 0a30BbIE 3HAHMS B 00JACTH €CTECTBEHHOHAYYHBIX AUCLHMIUIMH U TOTOBHOCTBIO HC-
M0JIb30BaTh OCHOBHBIE 3aKOHBI B MPOQECCHOHAIBHON AEATENbHOCTH, TPUMEHSTh METOIbl MAaTEMaTHUECKOTO
aHaiM3a U MOJEIUPOBAHUS, TEOPETUYECKOTO M SKCIEPUMEHTAJIBHOTO MCCIEAOBAHUS) IpErnoaaBaTenemM
OLICHUBAETCs COAEpKaTeIbHas CTOPOHA M KAaueCTBO MaTepUAJIOB, IPUBEAECHHBIX B OTYETAX CTYJACHTOB IO
n1abopaTopHBIM paboTam, TPAKTHYECKHM 3aHATHIM, PaCUETHO-TpapuIecKuM padoTaM. YUUTHIBAIOTCS TAKKE
OTBETHl CTYAEHTAa Ha BONPOCHI MO COOTBETCTBYIOIIMM BHUJAM 3aHSATHI IPHU TEKYLIEM KOHTPOJE — YCTHBIX
orpocax, 3almTax JabopaTOpHBIX PabOT U pacyeTHO-rpaguuecKuX paboT, OTBETaX Ha MPAKTUUYECKUX 3aHs-
THSIX.

[IpurnMaeTcss BO BHUMaHUE 3HAHME OOYyJaroumMMUcs: GU3MUECKUX SABICHUM, (hyHIaMEHTATbHBIX MOH -
THfI, CIANHUI I/I3M€peHI/I$I BCIIMYHH, paCCManI/IBaCMBIX B AUCHUITIIMHE, MECTO (1)I/I3I/I‘-ICCKI/IX 3HaHHfI B npO(bec-
CUOHAJILHOU AEITEIbHOCTH.

Hannuue ymeHuii: pemaTh TUIOBBIE 33/1a4U 110 pa3lesiaM JUCLHUIUIMHBI, IPUMEHATH MOJIy4YEHHBIE 3Ha-
HUS U YMETh BBIJEIATh KOHKPETHOE (M3MUYECKOE COJepKaHHe B MPHUKIAAHBIX 3a/adax MpodeccruoHan bHON
JeSITeIbHOCTH, 0000IATh, aHAIM3UPOBATh U BOCIPUHHUMATH MOJYYEHHYIO MH(OpPMaIUIo, CTaBUTh LEIU U
BBIOMPATh MYTH UX AOCTHKECHUS.

[IpucyrcTBHe HAaBBIKOB: YMEHHUS BJIAJIETh COBPEMEHHON HAy4HOH aInaparypoiu, BJIaJlCHHE OCHOBHBIMU
METO/laMi ITOCTAaHOBKHM U IPOBEIEHUS (PU3MYECKOTO HKCIIEPUMEHTA, UCCIEJOBAHMS, a TAKOKE PELICHUs pac-
YETHBIX 3a7a4.
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Kputepuu oneHuBaHusi YPoBHs ¢)OpPMHPOBAHHOCTH KOMIIeTeHIMIi B NMpoLecce BHINOJHEHUS U 3a11H-
Thl J1A0OPaTOPHBIX PadoT, pacuyeTHO-rTpadpuuecKux padorT, B pe3yJjbTaTe BbINOJHEHUS] 3a[IaHUIl HA
NPaKTHYeCKUX 3aHATHAX.

Kputepun ouenuBanus ypoBHs chopmupoBanHoctn komneTeHnuii OIIK-2 «crmocoOHOCTRIO IeMOH-
CTpUPOBATh 0a30BbI€ 3HAHMS B 00JACTU €CTECTBEHHOHAYYHBIX JUCILUILIMH U FOTOBHOCTBIO MCIIOJIB30BATh
OCHOBHBIE 3aKOHBI B MPO(ECCHOHANBHON AEATeNTbHOCTH, IPUMEHATh METOIbl MATEMATUYECKOTO aH alu3a U
MOJIEIUPOBAHUS, TEOPETUUYECKOTO U SKCIEPUMEHTAIBHOIO HCCIIEOBAHUS HUCIIOJIB3YIOTCS B MpOLEcCe 3a-
HMTHI Ja00PAaTOPHBIX paboT, Kak (OPMBI TEKYILEr0 KOHTPOJIS.

Ha 3ammTe cooTBeTCTByIOIMX JabopaTOpHBIX paboT (cM. MeToauueckue ykasaHus: Dusmueckuii
npakTukyM. Mexanuka u monekynspHas ¢gusuka. B.E. Banos, B.I'. Ko3nos, B.A. Haiinenos, I'.B. Cenu-
meB: yaeOHoe mocooune — Cmonenck: punuan 'OYBITIO «MOU(TY)» B r. Cmonencke, 2007.- 55 c., Aprm-
HeHko M.A. Onucanus 1abopaTopHbIX paboT Mo PU3KNKe U METOJUYECKAE YKa3aHUS K HUM (DJIEKTPUUECTBO
U MarHeTusM): yueOHo-MeTonnueckas pazpadorka/ M. A. Apumnenko, B. E. Banos, B.A. Haiinenos, I'.B.
CemuieB — Cmonenckuit gunan F'OYBIIO «MOU(TY)», 2009.-76¢.) cTyneHT oTBeYaeT Ha MATh BONPO-
COB, cofepxaunmxcs B kaprouke (Meroauueckue nocobus: Cenumen [.B. Bompocs! u 3amanus x nabopa-
TopHBIM pabotam mo ¢usuke. Yacte 1/ I'.B. Cemumer, T.B. lupoxux. Cmonenck: ¢umuan 'O YBIIO
«WMOU(TY)» B 1. Cmonencke, 2007.- 39 c., beikoB A. A. Bompocs! u 3aaHus K 1abOpaTOpHBIM paboTaM 1o
¢usmke. Yacts 2, BanoB B. E. Bonipock! u 3aganus K 1a00paTOpPHBIM paboTaM 1o gusuke, 4.3).

[lpumep kapTouku Mo 3anmTe JabopaTopHOi paboThl «3yueHne KojaebaHuil MaTeMaTUUYECKOrO Ma-
STHUKA»

1. MaremaTHueCKnii MasTHUK coBepinaeT Kojebanus 1o 3akony o = 0,10 sin (5,0 t+x/6) (paxn).
Bo ckonbko pa3 oTaM4aroTCsl OTKJIOHEHHS! MasiTHUKA OT MOJIOKEHUs1 paBHOBecus cnycTs 4,00 u 4,25 nepuo-
J1a KosieOaHu .

2. HaiiTi oTHOLIEHUE TTEpUO/a KoJleOaHUH MasTHHKA C aMIUTTYIOH ooz =60° Kk mepromy ¢ 0.o1=5°.

3. Onpenenute 4acToTy KojieOaHUM MaTEeMaTHYECKOr0 MasTHHKa uinHOUM 0,58Mm.

4. MaTtemMaTH4eCcKiii MasTHUK coBepiaer koyebanus 1o 3akony o = 0,10 sin (5,0 t+ m/ 6) (pan).
KakoBa (a3a xonebanuii mpu t = 07?

5.3aBUCHT M MepUo KoeOaHUN MaTeMaTUUYECKOro MasTHHUKAa OT Macchl Ipy3a?

[Tpumep kapTOUKK 10 3ammTe JadoparopHoil padboTel «3yuenue rddexra Xoimmay

1. DnekTpoH JNEeTUT NPSAMOJIMHEHHO B OJHOPOJHOM MAarHUTHOM I10JI€, IIPEICTABIEHHOM CYIEPIO3HU-
LHUEHM B3aUMHO IEPIECHAUKYISPHBIX JJIEKTPUYECKOT0O M MArHUTHOIO IIOJE€H. YKa3arb
HaIlpaBJICHUE CKOPOCTH HIIEKTPOHA.

1. Ot Hac 2. K mam

2. BBIYMCIATD HAMPSHKEHHOCTD JJICKTPUYECKOTO ToJis E, COOOIA0IIero 2JIeKTpoHy YyCKOpeHHe a =
9,8 M/c?.
1.5,6-10™" B/m 2.5,6:10° B/m 3.5,5B/m

3. Yemy paBHa OTHOCHTEJbHAs onmobKa € (%) MpU U3MEPEHHH TEKYILEro uepe3 obpaser Toka i = 2,5
MA?
1.15% 2.3,0% 3.0,50 %

4. Cxonpko 00OpOTOB B CEKYHAY N COBEPIIAET SJEKTPOH, IBUTASCH MO OKPYXKHOCTU, KOTOPYIO OH
ONHKCHIBAECT B OJHOPOJHOM MarHMTHOM IOJI€ C MHAYKIUEN B = 2,0-10'2 Tn?
1.5610° ¢! 2.3,410" ¢! 3.26¢"
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5. B ciyuae sdipexra Xoluta 1isi HATPHEBOTO IPOBOJHMKA [IPH ILIOTHOCTH ToKa | = 150 A/em® u
MarHUTHON wHaykiuu B = 2,00 T HanpspkeHHOCTh MOMEepeYHOoro 3Jiekrpuyeckoro mois E = 0,750 mB/m.
ITnotHocte Hatpus p = 0,970 r/em®. Haifti oTHOWEHME KOHLIEHTPALIMU 3JIEKTPOHOB IPOBOJUMOCTH Ne K
KOHIIGHTPAIMH aTOMOB B TOM IIPOBOIHUKE.

1. 0,913 2.0,957 3.0,985

[Ipumep xapTouku jabopaTopHOil paboThl «3yueHue 3akoHOB GoTod(derTar»
1. Kakoii hoToaddekr ucronb3yercs B BAKyyMHBIX (DOTOJIEMEHTaX?
1. Buenmuii 2. Buyrpennuit
2. Bo ckonbko pa3 3Heprusi GOTOHa, 00Nafaomero uMIyIscoM 8% 1027 krem/c, Golble KUHETHYE-
CKOHM PHEpIuu 3JIEKTPOHA, OJYyYEHHOW UM IPH MPOXOXKJIEHUH pa3HOCTH MoTeHIuanoB 5 B?
1.6 2.3 3.15
3. Kaxkoif 351eKTpoJ1 OCBEIAIOT B BAKYYMHOM (HOTO3JIEMEHTE JJI1 BOSHUKHOBEHUS (hoTod(hekra?
1. Anon 2. Karop 3. be3paznuuHo
4. Yemy paBHO 3aJep>KUBaroliee HanpspkeHHe A (POTOAIEKTPOHOB, BBIPHIBAEMBIX C IIOBEPXHOCTH Me-
TaJTa CBETOM C dHEprueit GoToHOB 7,8% 107" Ik, ecim paboTa BBIXOJa U3 ATOTO MeTasuia 3 x 107 Ix?
1.5 2.4 3.3
5. Kamst Boasr o6semom 0,2 mut moryiommaet 3a Bpems 1 ¢ konmudectBo N = 1018 (OTOHOB MOHOXpOMa-
TUYECKOTO cBeTa AMuHON BoHBI 0,75 MkM. HaliTh CKOpOCTh MOBBILIEHUS TeMIlepaTypbl Boibl. CUMTATh U 3-
BECTHBIMU YZIEIIbHYIO TENJIOEMKOCTb BOJIbI, €€ IJIOTHOCTh, CKOPOCTh CBETA BaKyyMe U MOCTOsSHHYIO [lnaHka.
[Torepsimu sHEprHU IpeHeOpeyb.
1.0,31 K/c 2.0,031 K/e 3.0,22 K/c

[lonHbIi1 OTBET Ha TPHU BOMPOCA COOTBETCTBYET TOPOrOBOMY YPOBHIO COPMUPOBAHHOCTH KOMIIETEHIIUI
Ha JIaHHOM JTane ee (opMUpOBaHMs, MOJHBII OTBET HA YEThIpe BOIpPOCAa — MPOABUHYTOMY YPOBHIO, IPH
IIOJIHOM OTBETE Ha MATh BOIPOCOB — 3TAJJOHHOMY YPOBHIO.

Kputepuu ornennBanus ypoBHs chopmupoBanHocTH kKomneTeHIni OIIK-2  «cmocoOHOCTRIO  JIEMOH-
CTpUPOBATh 0a30BbIC 3HAHMS B 00JACTU €CTECTBEHHOHAYYHBIX TUCIUIINH U TOTOBHOCTBIO MCIIOJIB30BATh
OCHOBHBIE 3aKOHBI B IPO(eCCHOHAIBHON NEATEIbHOCTH, MIPUMEHSTh METOJIbl MaTEMATUUECKOTO aHaIu3a U
MOJICTTMPOBAHMUS, TEOPETUUECKOTO M IKCIIEPUMEHTATBHOIO HCCIIEIOBAHUSD) TPUMEHSIOTCS B IIpoliecce 3alliy-
ThI pacyeTHO-Tpaduueckoil paboThl, Kak (OPMBI TEKYLIETO KOHTPOJIS.

B mpomecce 3anmmThl pacueTHO-Tpaduueckoil paboThl «MexaHuKa, MOJCKYIsipHas (QU3UKa U TEPMOU-
HaMHUKa» CTYACHTY 3aJIal0TCsl 3 BONPOCA U3 CIEAYIOIIET0 MPUMEPHOTO MePEeUuHS:

. Kak dopmynupyercst 3akoH coXpaHEHUsI UMITYIbca?

. B Kakux ycloBHSX BBIIOJIHSIETCS 3aKOH COXpaHEHUS UMITYJIbCa B CUCTEME B3aUMOJICHCTBYIONMX TeN?
. Kak paccunraTh paboTy mepeMeHHON CHIIBI?

. B uem 3axmovaercst gusnveckuii cMpica BenuyuHbl 1 BT?

. UTo Takoe moJjiHas MeXaHU4ecKasi SHEPTUsi CUCTEMBI Tel?

. Kax dopmynupyercsi 3aK0H COXpaHEHHSI MEXaHUUECKOW YHEPTHU?

. JlaiiTe onpeneneHre MOMEHTa UHEPLMHM MaTepUaIbHON TOUKH ?

. Chopmynupyiite Teopemy lllreitnepa.

. UTo Takoe MIe4o CUJIbl OTHOCUTEIBHO HEKOTOPOH OCH BpalleHHS?

10. CopmynupyiiTe 3aKOH COXpaHEHUS MOMEHTa UMITYJIbCA.

11. Kakoii BuJ MMeET YypaBHEHHE COCTOSHUSI UIeaIbHOTO ra3a (ypaBHenue MeneneeBa-Knanelipona)?
12. Kax 3aBucuT cpeHss apuMeTHiecKas CKOPOCTh MOJIEKYI ra3a OT TeMIepaTyphl?

13. ChopmynupyiiTe MepBoOi HAYAIO0 TCPMOJIUHAMHKH.

[EEN

O 0031 ON DN K~ W
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14. Kaxoit mporiecc Ha3piBaeTcst uzorepmuueckum? Mzoxopaeim? M3ob6apuaeiM? AnnadaTindeckum?
15. Kak paccuntats KIIJI TennoBoil ManmHbl?

16. 13 xakux u3ompoueccoB cocTouT HukiI KapHo?

17. ChopmynupyiiTe BTOPOU 3aKOH TEPMOJAMHAMUKH.

B nporecce 3anmThl pacueTHO-Tpaduueckoil paboTsl «neKTpocTaTuka. [I0CTOSIHHBIN 37eKTpUYECKU
TOK. DJIGKTPOMArHeTU3M» CTYIACHTY 33Jal0TCsl 3 BOIPOCA U3 CIEAYIOLIETO MTPHUMEPHOTO TEPEUHS:

1. Chopmynupyiite 3akon Kynona.

2. Kak 3aBUCHUT HaIlpsHKEHHOCTD I10JIsI PABHOMEPHO 3apsDKEHHOM JUIMHHOM HUTH OT PACCTOSIHUSA 10 €€
CepeUHBI?

3. OT 4ero 3aBUCUT EMKOCTb IJIOCKOTO KOHJEHcaTropa?

4. JlaiiTe onpeneneHne NOTOKa BEKTOPA HAMIPSHKEHHOCTHU AJIEKTPOCTATHYECKOTO TOJIS.

5. Cdopmynupyiite Teopemy Octporpaackoro-I'aycca amns Bakyyma.

6. 3akon OMa B auddepeHnanbHOM hopme 3anucH.

7. Kak onpenenuTs SHEPIUio, BBIIEISIONYIOCS B IPOBOJHUKE MPU MPOXOXKIAEHUH IJIEKTPUUECKOIO TO-
Ka?

8. Copmynupyiite 3akoH Ammepa?

9. Kak onpenenuth HanpaBieHue cuibl JlopeHna, aeiicTByromeil Ha 3apsii B OJHOPOJIHOM MarHUTHOM
nose?

10. JlafiTe onpeaeneHue NOTOKa BEKTOpAa MAarHUTHON MHIYKIIMU YE€PE3 IIIOCKYI0 IOBEPXHOCTbH?

11. Chopmynupyiite npasuio Jlenua.

12. ChopmynupyiiTe 3aKOH MOJTHOTO TOKa JIJIs BaKyyMa.

[lonHbIl OTBET Ha OJAWH BOIPOC COOTBETCTBYET MOPOTOBOMY YPOBHIO CPOPMHUPOBAHHOCTHU KOMIIETE H-
LIMM Ha JaHHOM JTare ee (JOPMUPOBAHUS, MOJHBIA OTBET Ha JjBa BOIIPOCa — MPOJBUHYTOMY YPOBHIO, IIPH
IIOJIHOM OTBETE HA TPU BONPOCA — FITAJIOHHOMY YPOBHIO.

Kpurepuu onenuBanus ypoBHs chopmupoBaHHocTH komneTeHIIuid OK-1 «cnocoGHoCThIO K 000011e-
HUIO, aHAJM3y, BOCHPUATHIO MHGPOPMALMM, IOCTAaHOBKE IIEJIM M BHIOOpPY MyTel ee HocTHxkeHus», [1K-2
«CTIOCOOHOCTBIO JEMOHCTPHPOBATH 0Aa30BbIC 3HAHUS B OOJIACTH €CTECTBEHHOHAYYHBIX JUCIUIIIMH U TOTO B-
HOCTBIO MCI0JIB30BAaTh OCHOBHBIE 3aKOHBI B IMPO(ecCHOHANIBbHON AEATENbHOCTH, IPUMEHATh METO/Ibl MaT e-
MaTUYECKOTO aHalIM3a U MOAEIMPOBAHUS, TECOPETUUECKOTO U SKCIEPUMEHTAIBHOIO Hc-cienoBanusy», [1K-3
«TOTOBHOCTBIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIeM, BOSHUKAIOUMX B X07€ MpodeccuoHal b-
HOM JEATeNbHOCTH, W CHOCOOHOCTBIO MPUBJIEYb [UIl HX pEIIeHUs COOTBETCTBYIOUMHN (pU3HKO-
mMareMaTuueckuil annapat», [IK-7 «crnoco6HOCThI0 (POpMUPOBATH 3aKOHYEHHOE MPEICTABIEHNUE O TPUHSATHIX
pELICHUSIX M TIOTYYEeHHBIX pe3yJbTaTax B BHJIE OTYETa C €ro myonukamuei (myonmuyHoi 3ammToil)», [1K-18
«CTIOCOOHOCTBIO K NMPOBEIEHUIO 3KCIIEPUMEHTOB 110 33JaHHON METOJMKE M aHAJINU3Y Pe3ylIbTaToB C IIPUBJIe-
YEHHEM COOTBETCTBYIOILETO MAaTeMaTHYeCKOro ammnapara» JUAarHOCTUPYIOTCS B pe3ylbTaTe BHIIOJHEHUS
3aJJaHU I Ha IPAKTUYECKUX 3aHATHUSX.

OneHuBaercsi akKTHBHOCTb pabOThI CTYJJEHTOB Ha MPAKTUUYECKUX 3aHATHUSX, IIIyOMHA OTBETOB CTYAEHTA
«y JIOCKW» MIPH YCTHBIX ONPOCaxX B MPOIIECCE BBIMOIHEHUS 3alaHUI K KaXXIOMY 3aHSTHIO, BHIITOJIHEHUE J10-
MAaIHUX 33JaHUH, IPaBUIBHOCTh OTBETOB MPHU OJUII-0IPOCaX U TECTUPOBAHUU.

3HaHUE OCHOBHBIX 3aKOHOB (DPM3MKHM COOTBETCTBYET IOPOIOBOMY YPOBHIO C(POPMUPOBAHHOCTH KOMII e-
TEHI[MW Ha JaHHOM JTare ee GOPMHUPOBAHUS; B JJOMOJIHEHNE K IIOPOTOBOMY CAMOCTOSTEIBHO PEATh TUIIO-
BbI€ 3a/1a41 COOTBETCTBYET MPOABUHYTOMY YPOBHIO; B JIOTIOJHEHUE K IPOABUHYTOMY YMETh PEILiaTh 3a/1a4u
HOBBIILIEHHOW CJIOXHOCTH M BJIaJIETh HaBbIKAMU (U3UYECKOTO 3KCIEPUMEHTA COOTBETCTBYET 3TATOHHOMY
YPOBHIO.
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CdopMupoBaHHOCTh KOMIETEHIIMN HE HUKE ITOPOTOBOIO SBJIIETCS OCHOBAHUEM JUIsl JoNycKa 00ydaro-
LIETOCS. K MPOMEKYTOYHOM aTTeCTalMU 110 JAHHOW JUCHUTLINHE

DopMoi MPOMEXKYTOUHOM aTTeCTalMy 10 JTaHHOW TUCIUIUIMHE k3aMeH (1-1 u 2-i Kypchl), OlleHHBae-
Mple 1o npuHsaTo B HUY «MOW» ueThipexOamibHON cUCTEME: «OTIMYHO», «XOPOILO», «yAOBIETBOPH-
TENBHOY, «HEYINOBIETBOPUTEIBLHON.

DK3aMeH 1o auciuiuinae «Du3nka» TPoOBOJUTCS B YCTHOU (opme.

Kpurepnu oneHMBaHHS JOCTH/KEHUH CTYJEHTOB (B COOTBETCTBHH ¢ MHCTPYKTHBHBIM NHCbMOM
HHUY MDMU ot 14 mas 2012 roga Ne21-23):

OueHKH «OTJMYHO» 3aClIy)KHBAET CTYACHT, OOHApYKMBIIMI BCECTOPOHHEE, CHCTEMATH4YECKOEe U Ty-
OoKkoe 3HaHHE MaTepuajoB M3y4yaeMOW TUCHUILIMHBI, YMEHHE CBOOOJHO BBIMOIHATH 3aJaHUs, TPEAYCMO T-
pPEHHBIE IPOIPAMMOM, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIN C JOIOJHUTEIBHON JINTEPATYPOU, PEKOMEH]I O-
BaHHOW pabouell mporpaMMoi JUCIUIIMHBL; MPOSBUBIIMI TBOpUYECKUE CIIOCOOHOCTH B MOHUMAaHUH, U3J10-
JKEHUU M UCIIOJIb30BAHUHU MaTEpUaliOB M3YUYEHHON MUCIHUILIMHBI, 0€3ypPeuHO OTBETUBINEMY HE TOJIHKO Ha
BOIIPOCHI OMJIeTa, HO U Ha JIOMOJIHUTENbHBIE BOIPOCHI B paMKax paboydeil mporpaMmbl TUCIUIUIMHBI, Mpa-
BUJIBHO BBIITOJHUBIIEMY IPAKTUYECKOE 3aJaHUE.

OUEeHKH _«XOpOLIO» 3aciIy)KHBAaeT CTYAEHT, OOHapyXHBLIMI IOJHOE 3HAHHWE Marepuaia M3ydaeMoi
JUCLMILJINHBI, YCIIEIHO BBIMOJHSAIOUMN MPEIyCMOTPEHHBIE 33JaHUs, YCBOMBIIMIM OCHOBHYIO JINTEPATYPY,
PEKOMEHJIOBaHHYIO paboyeil MporpaMMoil IMCUMIUIMHBI; MOKa3aBIEMy CUCTEMAaTUUYECKUI XapaKTep 3HaHU I
[0 AMCLUMILIMHE, OTBETUBIIEMY Ha BCE BOIPOCH! OMiIeTa, MPABUIIBHO BHIOJHUBILEMY IpaKTUYECKUeE 3a/1a-
HUSI, HO IOMYCTUBLIEMY IPU 3TOM HENPUHIUNTHAIIBHBIE OIIMOKH.

OueHKH «V/I0BJIETBOPUTEJILHO» 3aCITY)KUBAET CTYJIEHT, OOHAPYKUBIIMI 3HaHHE MaTepuaia U3ydeH-
HOM MUCIHUILTMHBI B 00BeMe, HEOOXOAMMOM [Tl ANbHEWIelH ydeObl U MmpeacTosmeld padoThl 1Mo mpode c-
CHH, CIIPABUBILMICS C BBIITOJIHEHUEM 3aJJaHU I, 3HAKOMBIN C OCHOBHOM JINTEPATYpOil, pEKOMEHJOBAHHOM p a-
Ooueli mporpaMMoOii JUCIUIIIUHBI; JOMYCTUBILEM MOTPEUIHOCTh B OTBETE HAa TEOPETUUECKIE BOMPOCHI U/UITN
IpH BBITIOJIHEHU U MTPAKTUYECKOTO 3a/JaHusl, HO 00JIa1aloMii HEOOX0IUMBIMU 3HAHUSAMH JUISI UX YCTPAHEHUS
oJ
PYKOBOJICTBOM TpEINoAaBaTelis, JM00 HEMpPaBUIbHO BHITTOIHUBIIEMY MPAKTUUECKOE 3aJaHue, HO MO yKaza-
HHUIO IIPENoJaBarTess BBITOIHUBIIEM APYrue NPaKTUYECKUE 3aaHUs U3 TOTO K€ pa3zeiia JUCIUILIAHEI.

OueHKa «HeYJI0BJIeTBOPUTEJIbHO» BBICTABIISETCS CTYIEHTY, OOHApYKUBILEMY CEpbe3HbIE MPOOENbl B
3HAHUSAX OCHOBHOI'O MaTepHalla U3ydeHHOW TUCIUIUIMHBI, IOMYCTUBILIEMY IPUHIUITHATIbHbBIE OIIMOKHU B B bI-
MOJIHEHU U 33JJaHH, HE OTBETUBILIEMY Ha BCE BOIIPOCHI OMJIETa U IOTIOJIHUTEIbHBIE BOIIPOCH M HEMPABUIBHO
BBITIOJTHUBILIEMY TMPAKTUYECKOE 3a/laHKe (HEeNpaBUIIBLHOE BBHINOJIHEHUE TOJIBKO MPAKTUYECKOTO 33JaHUS He
SBJISICTCS OJHO3HAYHOW NPUYMHON JJIS BBICTABJICHUS OLICHKH «HEYIOBJIETBOpUTENbHO»). Kak mpasuio,
OIICHKA «HEY/IOBJIETBOPUTEIBHO CTABUTCS CTYJACHTaM, KOTOpPBIE HE MOTYT MPOJOJIKHTH 00ydeHue o oopa-
30BaTeNbHON MporpaMMe 0e3 AOMOIHUTENbHBIX 3aHATUN 1O COOTBETCTBYIOLIEH nucuurinie (GopMupos a-
HUS U Pa3BUTHUS KOMIIETEHIMH, 3aKpETIJICHHBIX 33 JaHHOW JUCUMIUIMHON). OlleHKa «HEYI0BIIE TBOPUTEIb-
HO» BBICTAaBJIACTCS TAKKE, €CIU CTYACHT I10CJE Hadaja dK3aMeHa OTKAa3aJCs €ro c1aBaTh MJIM HAPYILMJI IIp a-
BHJIa CAAYU dK3aMeHa (CHUCHIBAJ, MOJCKA3bIBaJl, 0OMaHOM IMbITAICS MOJIY4YUTh 0OJiee BBHICOKYIO OILEHKY U
T.J.).

B 3a4eTHYI0 KHMKKY CTY/IEHTA U BBINMCKY K AMNJIOMY BBIHOCUTCS OLIEHKA 3K3aMEHa IO AUCIIUIIINHE 33
2-i1 Kypc.

6.3 TunoBbie KOHTPOJIbHbIE 32/IaHUSI UJIM MHbI€ MATEePHUAJIbl, HEO0XOAUMBbIE JIJIsl Olle HKH 3HAHUIA,
YMeHU, HABBIKOB U (WJIM) ONBITA /IeSITeJLHOCTH, XapaKTe pU3YIIMX 3Tanbl ()OPMUPOBAHUS KOMIIE-
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TeHIUH B Npouecce 0CBOeHUsI 00pa3oBaTeIbHOM MPOrPaMMbl
Bonpockl o GopMHpOBaHHIO U Pa3sBUTUIO TEOPETUUYECKUX 3HAHMM, IPEIYCMOTPECHHBIX KOMIIETEHIIH sI-
MH, 3aKpEIJICHHBIMU 32 IUCHUIIIMHON (IPUMEpHBIE BOMPOCHI 110 JIEKITHOHHOMY MaTepuaty AUCIUILINHBI):

1-i kypc

1. Tlpenmer u crpykrypa ¢usuku. Meron ¢usmueckoro uccienoBanus. Ou3nyYecKne OCHOBBI MEXaHHKH.
[IpocTpancTBO, BpeMs, IBUXKEHUE. DiIeMEeHThl KnHemaTuku. Cucrema otcuera. [lepemenienne, CKOpOCTb,
YCKOpEHUE.

2. JluHamuka MaTepuaiabHOW ToukH. 3akoHbl HptoToHa. Cuna. Macca. Umnynbe. Cuctemsl yactuil. LleHTp
MHEPLUUU. 3aKOH COXPaHEHUS UMIYJIbCa.

3. Pabota. Moumocts. Mexanudeckasi SHEprus. 3aKOH COXpaHEHUs MEXaHUYeCKOW YHepruu. JluccunaTuBHbIe
CHJIBI. 3aKOHBI COXpAHEHUS U IPUHLMUIIBI CHMMETPHU.

4. KuneMaTtuka U AMHAMHUKa aOCOJIOTHO TBEPJIOTO Tena. BpaleHue TBepIoro Tena OTHOCUTEIBHO HETIOBH K-
HOU ocu. MomeHT uHepuuu. Iliockoe nBuxenne. YpaBHEHUs ABUKCHUSL, MOMEHT UMITYJIbCA.

5. DHeprus cUCTEMbI YaCTUL. 3aKOH COXpaHEHHSI MOMEHTA UMITYJIbCa.

6. MonekynsipHas ¢u3nka U TepMOAWHAMHMKA. METOAbl OMUCAHUS MaKpOCKOMHUUYeCKuX cucteM. OCHOBHBIE
YpaBHEHHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUHM JIJIsl JaBJICHUS U SHEPTUU.

7. Onsit IlTepna. Pacnipenenenne MakcBemna. Pacnpenenenue bonsiimana. PaBHOMepHOE pacripeneieHue
SHEPIUHU 110 CTENEHSAM CB00O0Ibl. BHYyTpeHHss sHeprusL.

8. CpemHee 4HCIIO CTOJKHOBEHUH B cekyHy. CpemHss JyinHa CBOOOIHOTO mpobera Mosekynn. Kunernueckue
niporiecchl. OTIBITHBIC 3aKOHBI ABJICHUM TIepeHoca. BeiBon koadumuenta mquddysnmn.

9. Temmnossie mporiecchl. PaboTa u tenmnora. [lepoe Hauano TepMoIMHAMUKH . T€TIIOEMKOCTb.

10. Aguabartusiii iporiecc. YpaBuenue [lyaccona.

11. Huxnel. Termmoeie manmabl. KT,

12. DuTponus. CTaTUCTUYECKOE HCTOJIKOBAHUE SHTpONMHU. BTOpoe 1 TpeThe Havaza TEPMOJIUHAMUKN.

13. YpaBHeHHE COCTOSHUS peaibHOro ra3za. Cuiibl B3aMMOJIEHCTBUSI MEXIY MOJIEKYIaMHU PEabHOro Tasa.
Buyrpennsis sHeprusi peanbHoro raza. KonaeHcauus u oOpazoBaHue rpynmn Moinekyn. Dddexr Jxoyms-
Tomcona.

14. Konebanus. CobcTBeHHbIE KosiebaHus. ["apMoHmYeckuil ociiiisaTop. MaTeMaTHuecKuii MassTHUK. DHEP-
rus IpU FApMOHUYECKUX KOJIeOaHUsIX.

15. AHrapMOHUYECKUI OCHUILIATOP. JIMHEHHBIN OCHMIUIATOP C 3aTyXaHUEM.

16. BeinyxIeHHBIE KOJIeOaHUs OCIIUIUIATOpa U MepuoanieckoM BosneiictBun. Pesonanc. [lapamerpuueckue
Kojie0aHus 1 aBToKoNeOaHus. CloKeHHe TapMOHMYECKUX KOJIeOaHUI OJTMHAKOBOM YacCTOTHI.

17. Tlpuamun uHepuun. [IpeoOpazoBanus amunes. Iloctymatet CTO. IlpeoGpazoBanus Jlopenna. Cien-
cTBUS U3 IpeoOpa3zoBanuii JlopeHa.

18. DnexTpocTarrka. 3aKOH COXpaHEHUs dJIEKTpUUeCcKoro 3apsnaa. 3akoH Kymnona. HanpspkeHHOCTB 2neKTpu-
yeckoro nods. Ilotok Bekropa HampspkeHHOCTH. Teopema Octporpajnckoro -I'aycca B Bakyyme U ee MpH-
MEHEHHE K pacyeTy MOJIEH.

2-it Kype

1. Pabota B anekTpocTarnueckoM noJje. PasHocTs moTeHnanos, noteHuain. CBs3b MEXAy IOTEHIIH a-
JIOM ¥ HampsDKEHHOCTHIO. Berancnenne norennuana. [loxe munomns. Diekrpuueckoe mose B BemecTse. [1o-
JSIPU3aLUS TUIICKTPHKOB.
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2. Bekrop monsipu3anM M €ro CBS3b C MOBEPXHOCTHOH IUIOTHOCTBIO TOJSPU3AIMOHHBIX 3apsIoB.
HanpspkeHHOCTh 1OJIA BHYTpH IudJiekTpuka. Teopema Octporpaackoro - I'aycca maisg nu3neKTpukoB. Bek-
TOp DJEKTPOCTaTUYECKONM MHAYKUMH. YCIOBUS Ha TPaHUIE pas3lena ABYX OUAIEKTPUKOB. Brruncienue
HaIpsHKEHHOCTH MOJISL B TUAJIEKTPUKE.

3. IIpoBOHUKH B 3JIEKTPOCTATUUECKOM I0JIE. DJICKTPOEMKOCTh YeIMHEHHOTO TpoBOoAHUKA. KoHeHca-
Topbl. [lpuMepbl BBIUMCIEHUS €MKOCTH. DHEPIUs 3apsDKEHHOIO IPOBOJHMKA M KOHAEHCATOpPA. DHEPIUs
AJIEKTpOCTAaTHUECKOTO MOst. OOBeMHAs TUIOTHOCT YHEPTHH.

4. TIocTOSIHHBIN JIEKTPUYECKUI TOK, €r0 XapaKTepUCTHKU M YCIOBHS CYLIECTBOBAaHUS. 3akoHbl OMa u
bxoyns - Jlenna B nuddepenunansaoii popme. O600mennbIi 3akoH Oma B uHTerpaiabHoi dopme. Pasz-
HOCTb [TOTEHI[NAJIOB, 3JIEKTPOJIBHIKYILAS CUJIa, HANIPSHKEHUE.

5. Knaccuueckas anekrpoHHas Teopus MeTayuioB. BeiBoj 3akoHoB Oma u J[koyns - JleHna u3 siek-
TPOHHBIX IpescTaBiIeHnil. CBepXIpoBOAUMOCTb. PaboTa BBIXO/a 3JIEKTPOH OB M3 MeTailIa. TepMOo3IeKTpoH-
Hasi YMHUCCHUSL.

6. MaruutHoe nose. 3akoH Amiepa. Bekrop MarHuTHOM MHAYKIIMU. MarHuTHoOe moJie Toka. 3akoH bruo
- CaBapa - Jlamuiaca u NpUMEHEHHE K pacdeTy MarHUTHOTO MoJis. MarHuTHOE 1oJje NpsIMOro U KpyroBOro
TOKOB. 3aKOH ITIOJTHOTO TOKa JUIsi MAaTHUTHOTIO IIOJISI B BAKyyME U €0 IPUMEHEHHE K PacyeTy IOJIEH TOPOUIa
U JUINHHOTO COJIEHOUAA.

7. JleficTBMe MarHUTHOTO TOJIS HA TOK W Ha ABWyumiics 3apsa. Cuna Jlopenna. O ddexr Xomra. Kon-
Typ ¢ TOKOM B MarHUTHOM I10JIe. MarHUTHBII MOMEHT BUTKA ¢ TOKOM. MarHuTHBIN ITOTOK.

8. Pabota npu nepemelnieHNU MPOBOJHUKA U KOHTYpa C TOKOM B MarHUTHOM 1oJje. [loTo-kociennenue.
SIBneHue 3neKTpoMarHUTHOM MHAykuu. 3akoH JleHua. 3akon @apanes - MakcBesia T ero BbIBOJ. 3apsij,
WHyIUPOBAHHBIN IIPH SBJICHUU DJIEKTPOMAarHUTHON WHIYKIUH.

9. SIBnenue camouHAYKIMHU. MHIyKTHBHOCT. Pacyer MHIYKTUBHOCTH Ui TOpouJa. SIBJeHHE B3au M-
HON MHAYKUMH. B3anMHast MHIYKTUBHOCTB JUIsl TOPOUAA. DHEPIUsi MAarHUTHOTO 1oJisi. OObeMHas MIOTHOCTh
SHEPIUMU.

10. MarauTHOE TIOJIe B BEIECTBE. MUKPO - U MAaKpOTOKH. BeKTop HaMarHW4eHHOCTH. 3aKOH IOJHOTO
TOKa ISl MAaTHUTHOTO MOJIs B BelecTBe. HanpspkeHHOCTh MarHuTHOTO nodist. M3orponusie marnetuku. O 1-
HOCHTEIIbHAsI MarHUTHAsl IPOHUIIAEMOCTb. Y CIIOBHSI Ha TPAaHULIE Pa3/ieNa JBYX MarHETUKOB.

11. Tunel MarHeTUKOB. DJIEMEHTapHas Teopus qua - U napamarierusma. @eppomarseTusm. ONbITHI
CroneroBa. KpuBas HamarHnunBaHus. MarHuTHbIN TUCTEpE3UC.

12. omensl. Touka Kropu. CrninHoBas npupoja (eppomMarsHeTusMa. DIEKTPUUECKUN KoJIeOaTeIbHbIH
KoHTYp. HuddepeHnnanbHoe ypaBHEHNE 3aTYXaIOUMX 3JIEKTPOMAarHUTHBIX Kosiebanuii u ero pemenue. Jlo-
rapugmMuueckuii JeKpeMeHT U Ko3(ULMEHT 3aTyXaHUs. ['apMOHMYECKHE 31IEeKTPOMArHUTHBIE KOJICOAHUSL.

13. BeiHyXIeHHbIE 3JIEKTPOMAarHUTHbIE KoJleOaHus. AMIIUTYAA U (a3a BHIHYXKIEHHBIX KojieOaHuil. Pe-
3oHaHc. OOmAs XapakrepucTrka Teopun Makcsena. [lepBoe ypaBHeHHe MakcBesia B MHTErpajabHOM (o p-
Me. Tok cmenenusi. Bropoe ypaBHeHue Makcsena.

14. Tlonnas cucrema ypaBHeHHIT MakcBenia Jjsl 3JIEKTPOMarHuTHOTO MoJjs. YpaBHeHHs MakcBena B
mudpepenuuansHoit popme. [lonHas cucrema ypaBHeHHT MakcBesuia B auddepeHunanbHol popme. Diek-
TPOMAarHUTHBIC BOJIHBI U UX CBOMCTBA.

15. DnexrpoMarHuTHBIE BOJIHBI M ONBITHI [epria. Bubpatop u pesonarop. BomHoBast 30Ha. DHeprus
AJIEKTpOMarHuTHHIX BOJIH. [loTok sneprun. Bexrop YMmoBa - [loiituara. OtkpbiTie paauo [Homnossim. [lpusn-
UM paguocsssu. Pacnipoctpanenne pagunoBons. Pagunonokanus. Ontuka. Passutue npencraBieHuii o npu-
pozne cera. MaTepdepenuus ceera. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh. CIIOCOOBI  MOTY4SHHS UHTE -
(epeHLIMOHHOM KapTHUHBI.

16. CriocoObl HabmoaeHUs HHTEpdEepeHIun cBeTa. PacueT nHTeepeHIIMOHHON KapTUHBI OT JBYX H C-
tounukoB. [udpakus ceera. [Ipuanun [olirenca-®@penens. 3oab1 Openens. [IpsmonuHeliHOe pacipo-



CMOIEHCKWA

( DUITNAN

Pabouas npocpamma oucyuniunvr 51.5.5 i 5 }
«Dusukay ¥ El D

cTpaHeHue cBeta. Judpakuns Ha oxHON menu 1 Ha TUPaKIUOHHON pereTke. Judpakius peHTTeHOBCKUX
BOJIH Ha MPOCTPAHCTBEHHOM pemeTke. [lonstne o romorpaduu.

17. ucnepcus cera. DieKTpoHHas Teopus nucnepcuu. HopmanbHas u aHoManbHas aucrepcus. Pac-
CesiHUE, MOIJIOIIEHHUE CBETA.

18. Tlonspuzanus 3JIEKTPOMAarHUTHBIX BOJH. JIMHEWHOE M LUPKYIAPHOE COCTOSHHUE MOJIPU3ALMM.
Hemnonspu3oBanHoe 3JeKTpOMarHuTHOE u3nydenune. CrocoObl MOMydeHus MOIIPU30BAHHOTO CBETA.

19. KBanToBast npupoaa uzinydeHus. TermioBoe U3mydeHrne. 3aKOHbI TETIOBOTO U3ITy4eHUs a0COIOTHO
yepHoro tesa. Porosnexrpuueckuil 3¢dext. 3akoHbl BHemHero ¢orodddexra. YpapHeHre DMHIITEHA U1
doroarddexra. Kpacnas rpanuna gorosddexra.

20. ®oronsl. DHeprus gorona. Ummynsc dorona. Dddexr Komnrona. JlaBnenne csera. OnbiT Jlebemne-
Ba.

21. AromHas u spepHas ¢usnka. Ousnueckre OCHOBHI KBAHTOBOW MexaHHMkH. [IpuHuMm Heompene-
neHHocTH. KopnycKynsspHO-BOTHOBOM qyanu3M. KBaHTOBBIE COCTOSHHUSI.

22. Cynepno3unus cocTosiHUM. Pu3nyeckue BeIUUUHbI U OIepaTOphI.

23. CranmmonapHsle cocTosiHUS. BomHoBast ¢pyHKuMs U ee ¢puznueckuii cmbica. Ypasaenue Llpennnrepa
JUIs CTallMOHApHBIX COCTOSIHUM. [loTeHIManbHass, KHHETUYECKass U IIOJIHAsS DHEPIUHU DJIEKTPOHA B CTALM O-
HapHBIX COCTOSTHUSIX.

24. ]JIBwxenue cBoOOAHOW dacTUIlbl. [loTeHIMansHbIi Oapeep. TyHHENBHBIN d(pexr. Pemenue ypas-
HeHus [Ipenunrepa st noTeHIMaNBHOTO 6apbepa.

25. Yactuna B noteHuHanbHou sive. Pemenne ypasuenus Llpenunrepa /i yacTULbl B TOTEHLIUATBHON
aMe. ['apMOHMYECKU OCLUILIATOP.

26. AtoMm Bomopoja. DIEKTpOoH B arome Bojoponaa. CHEeKTpsl MCIyCKaHHs W TorjomeHus. CucTteMbl
mukpouactull. [Ipunuun ToxxaectBeHHOCTH. DepMUOHBI M 0030HBI.

27. Ipuanun Ilaymu. [leproanyeckas cucreMa 3JIeMEHTOB. 3alOIHEHHE dJIEKTPOHAMHU YPOBHEH B aTo-
Max. OCHOBHBIEC KBAHTOBBIE YHCJIA.

28. Iormnomenne, CHOHTaHHOE U BBIHYXKIEHHOE U3TydeHHs. ONTHYeCKie KBAaHTOBBIE T€HEPATOPHI.

29. KBanToBbie cratuctukn Pepmu-Jlupaka n boze-DifHITeiiHa. DIEKTPOHHBIA Ta3 B MeTauIax. 25.
TennoeMkocTh TBepABIX Teld. DOHOHBI. DIEMEHTBI 30HHONW TEOPUM TBEPABIX TeJl. MeTalibl, JUAIEKTPUKH
MOJIYIIPOBOIHUKH.

30. SAnpa atromoB. HykmoHbI. XapaKTepUCTUKU SICPHBIX COCTOSTHUI. SnepHbie cuibl. Moenu sipa.

31. Tlepexoapl Mexay SIEPHBIMH COCTOSHUSAMHM. SlnepHble peakiuu. LlenHas peakuus aeneHus. Diie-
MEHTApHbIE YaCTHULIbI.

Bompockl o nproOpeTeHnio U pa3BUTHIO TPAKTHYECKUX YMEHHH, TPETyCMOTPEHHBIX KOMITETE HITUSIMH,
3aKpEIICHHBIMH 32 JUCLIUIIINHON
(mprMepBl BOIPOCOB K MPAKTHUECKUM 3aHATHSM, J1a00OpaTOpHBIM paboTam)

1-i kypc

1. Yro Takoe BekTop mepemeleHus? Bceerna au Moaynbh BEKTOpa MEpeMEIeHUsT PaBeH OTPEe3Ky MYyTH,
PO IEHHOMY TOUKOH ?

2. Yto xapakrepHu3yeT TaHTEHIIMAIbHAs COCTaBIIAIONAS YCKOPEHUs? HOpMaibHas cocTaBJstomas’? Ka-
KOBBI UX MOJTY/TH?

3. Yto Ha3bIBaeTCs YIIIOBOM CKOPOCTHhIO? YTIOBBIM yckopeHuem? Kak onpeaenstoTcss ux HarpaBJeHus?

4. KakoBa cBsI3b MEX/ly JINHEHHBIMU YIJIIOBBIMU BEJIMUMHAMU ?

5. Yro Takoe cuna?
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6. chopmynupyliTe 3akoHBI HproTOHA.

7. B ueM 3akiroyaeTcs 3aKOH COXpaHEHHS uMnyibca? B Kakux crucTteMax OH BBITOIHSAETCS?

8. Uro Ha3bIBaeTCs IIEHTPOM Macc CUCTEMbI MaTepHAIbHBIX TOUEK?

9.B yem paznuune MEXIy TOHIATUSME SHEPTHS U padora?

10. Kak HaiiTi paboTy MepeMEeHHOM CUITBI?

11. Yro Takoe MOIHOCTL?

12. Kakue BUbI MEXaHUYECKOW SHEPTUU U3BECTHBI?

13. ChopmynupyiiTe 3aKOH COXpaHEHHSI MEXaHUYECKOM sHepruu. [ KakuX CUCTEM OH BBIIOJIHACTCA?

14. Yem otnuyaercst abCOMIOTHO YIPYTHH yaap oT abCOIOTHO HEYIpyroro?

15. Yto Takoe MOMEHT UHEPIUHU Tema?

16. Chopmynupyiite u mosicaute Teopemy Llreitnepa.

17. Yto Ha3pIBAa€TCSI MOMEHTOM CHJIBI OTHOCUTEIBHO ocu? Kak ompenensercss HanpaBlIeHUE MOMEHTa
CHUJIBI?

18. ChopmynupyiiTe 3aKOH TUHAMHKH BPAIATEIBHOTO JIBUKEHUS TBEPAOIO Tela.

19.Yt0 Takoe MOMEHT MMITyJbCa MaTepuaabHOW Touku? TBepaoro tena? Kak onpenensercs Hanpasiie-
HUE BEKTOpPa MOMEHTa UMITylbca?

20. ChopMmynupyiiTe 3aKOH COXpaHEHHUs MOMEHTAa UMITyJbca. B Kakux cucreMax OH BBINIOJIHSACTCS?

21. B yem oTiinuune Beca Tela OT CUIIbI TSHKECTH ?

22. B ueM 3aKIr04ar0TCsl OCHOBHBIE IOCTYJIAThI CLEHAIIBHOW TEOPUU OTHOCUTEIBHOCTH ?

23. 3anuumTe T NPOKOMMEHTHpYiTe npeoOpazoBanus Jlopenua. [Ipy kakux yclnoBUSX OHU MEPEXOAAT
B npeoOpa3zoBanus ['anues?

24. Yto Takoe TepMOJAMHAMHYECKUe nmapameTpbl? Kakue TepMoinHaMHUYECKUe mapamMmeTpbl H3BECTHBI?

25. B yer 3axm04aercss MOJIEKYJIIPHO-KUHETUUYECKOE TOJKOBaHUE JaBJIeHUs rasa?

26. 3anuimTe OCHOBHOE YpaBHEHHUE MOJIEKYIISIPHO-KHHETUUECKOW TEOPUHU UJI€AIbHOIO ra3a?

27. Haueprute rpaduk pacrnpeneneHust MOJIEKyI MO CKOPOCTSIM.

28. Kaxk omnpenensercst Haubosee BEpOosSTHAs CKOPOCTh IBUKEHUS MOJieKyn? CpenHssi CKOpoCTh?

29. OT KakuxX MapaMeTPOB 3aBHCHUT CPEIHSIS JUTMHA CBOOOTHOTO ITpodera MOJIeKy?

30. B uem cynmocTh sBiIeHUs nepeHoca? KakoBel OHU M NPU KaKUX YCIOBUSX BO3HUKAIOT?

31. Chopmynupyiite 3akoHbl @ypre, Ouka, HeroToHa.

32. B uem cyth 3akoHa BosbiiMana 0 paBHOMEPHOM pacipeesIeHUH YHEPTUHU 110 CTETICHSM CBOOOIbI?

33. Yro Takoe BHYTPEHHSS SHEPrusl WaeaabHOro rasa? B pesynprare Kakux MpPOLIECCOB MOXKET M3Me-
HATBHCS BHYTPEHHSISI SHEPTUSI CUCTEMBI?

34. Yro takoe TennoeMkocTh ra3a? Kakas us remnoemkocreil — Cy mim C, — 60ouiblle U mouemy?

35. Yemy paBHa paboTa n300apHOTO pacimpeHus 1 MoJib uieanbHOro ra3a npu Harpesanuu Ha 1K?

36. HarpeBaeTcs nim OXJIaxnaeTcs ras, €CiM OH paclMpsieTcsl IPH MOCTOSHHOM JaBIICHUH ?

37. I'a3 mepexoauT U3 coCcTOsSHUS | B COCTOSTHUE 2 B pe3y/IbTaTe CICAYIOIMMX MPOIeccoB: 1) u3oTepmMu-
yeckoro; 2) mzobapHoro; 3) u3oxopHoro. PaccMoTpeB 3Tu mporecchl rpaduyeckd, mokaxure: 1) B KakoM
npoiecce padoTa pacumMpeHUus MaKCUMallbHA; 2) KOT/a ra3y COOOI@AeTCs MAaKCUMAaIbHOE KOJIMYECTBO TETI-
J0THI?

38. Kak u3meHuTCs TeMIieparypa rasa mnpu aanadaTHoM pacumpeHun?

39. Bo3MmoskeH i mpoliece, Mpyu KOTOPOM TEIJIOTa, B3ATasi OT HarpeBaTelis, MOJHOCThIO Tpeoldpasyercs
B pabory?

40. B xakoM HampaBJIEHHMM MOXET MU3MEHATBbCS SHTPOIMS 3aMKHYTOW cucTteMbl? He3aMmkHyTo#l cucre-
MBI?

41. JlaiiTe MoHATHE SHTPONUHM (OIpeleseHUe, eAMHNIIA U3MEPEHUs, MAaTEMaTUUECKOEe BBHIPAKEHU E 3SH-
TPOIHUU JIJIS1 PA3IMYHBIX IIPOLIECCOB).



Pabouas npocpamma oucyuniunvr 51.5.5 N
«Dusuxay

cMonexckmni
( @nanan

M3

42. Nzo0pa3ute B KOOpAWHATAX T-S M30IPOIECCHI.

43. IIpencraBwrre nukt KapHo va quarpamme p, V rpaduyecku.

44. 3anuumTe U NpoaHANU3UPyHTE ypaBHEHUE Ban - nep-Baansca.

45. YeM oTnMUaIOTCS peasibHbIC Ta3bl OT UACATBHBIX?

46. Yto Takoe konebanusa? CBoOoanbie konebaHus? ['apmonmyeckue konebanus? [lepmommueckue
MPOIECCHI?

47. Jlaiite onpeaelieHue aMITUTY/IbI, (a3sl, IEPUOa, YACTOTHI, ITUKIMICCKON YaCTOThI KOJICOaHUH.

48. Yro HazpiBaeTcs rapMoOHUYeckuM ocruiuisitopom? IpyxuHHbIM MasTHUKOM? Du3nueckum? mate-
MaTU4YeCKUM?

49. TlpuBenute GopMyabl AJsi IEPUOAOB KOJEOAHUNW MATEMAaTHYECKOTO, MPYKHHHOTO M (DPU3UUYECKOTO
MasiTHUKOB.

50. YUro Takoe mpuBeIeHHAs ATUHA (U3MIECKOTO MasiTHUKA?

51. 3anunmre U mpoaHaIM3upyiTe AUddepeHIInaIbHOE YpaBHEHHE CBOOOTHBIX TAPMOHUUECKUX KOJI e-
OaHuii.

52. KakoBa TpaeKTopusi TOUKH, y4aCTBYIOIIEH OJJHOBPEMEHHO B JIBYX B3aMMHO NEPIEHANKYISIPHBIX KO-
nebaHusAX ¢ oauHaKoBbIMH mieproaaMu? Kak momydaercst okpyxHocTh? [Ipsmas?

53. Tlo kakoMy 3aKOHY M3MEHSETCS aMIUIUTY/Ia 3aTyXalolMX KoieOaHui?

54. CopmynupyiiTe ycIoBUs MPUMEHUMOCTH 3akoHa KyimoHa JuIst onpeieieHust CHITbl B3aUMOICHCTBHS
JIBYX 3apsDKEHHBIX Tell.

55. JlaiiTe onpenenenre HaIPSHKEHHOCTH 3JEKTPUUECKOTO MOJIs.

56. ChopmynmupyiiTe TPHHITUT CYITEPIIO3UIIAH dTICKTPOCTATUICCKUAX TTOJICH.

57. Kak onpenenuTs CuiTy, ICUCTBYIONIYIO Ha AJIEKTPUUSCKUN 3ap s B DJIEKTPUUECKOM TT0JIe?

58. 3anuumTe BBIpaXKeHHE IS PadOThI, COBEPLIAEMOM CHIaMU 3JIEKTPOCTATUYECKOTO OIS IO IepeM e-
MIEHUIO TOYEYHOTO DJIEKTPUIECKOTO 3apsa.

59. JlaiiTe onpeneneHre NOTeHI[MAaIa U Pa3HOCTH MOTEHIIUATIOB AJIEKTPOCTATUYECKOTO OIS

60. YTo Ha3bIBAIOT MOTOKOM BEKTOPa HAMPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO IMOJIsA?

61. Chopmynupyiite Teopemy Octporpanckoro-I'aycca st 3JIEKTPOCTaTHIECKOTO TTOJIS B BAKyyMe.

62. Kak mpoucxXoauT moasipu3aius AM3JIEeKTPUKOB C TOJISPHBIMU U HETIOJISPHBIMU MOJIEKYJIaMu ?

63. Kakue ¢uznyeckue BETMYNHBI KOJIUYECTBEHHO XapaKTEPU3YIOT MOJSIPU3AIUIO UDTICKTPUKOB?

64. Kak Hanmm4me qUAJIeKTPUKA BIUSET HA HAPSHKEHHOCTD DJIEKTPOCTATHYECKOTO TOJIs?

65.Kax pacnpezeneHsl 3apsabl 10 HOBEPXHOCTH IPOBOJAHUKA?

66. Kakast cucrema nmpoBOJTHUKOB Ha3bIBAETCS KOHCHCATOPOM?

67. Uro Ha3bIBaeTCs 3EKTPOEMKOCThIO KOHAEHcaTopa?

68. Kak paccunTarh 3HEpPruIo 3apsHKeHHOTO KOHJIeHcaTopa?

69. 3anuumTe BeIpaskeHUE st 00BEMHOM MIIOTHOCTH YHEPTHUH 3JIEKTPOCTATHIECKOTO TTOJIS.

2-it Kype

1.3anummTe 3akoH OMa a1 ydactka menu, coaepxarero J/(C.

2. ChopmynmupyiiTe TpaBHIIO 3HAKOB MIPH 3aMKCcH 3akoHa OMma.

3. Jaiite onpeneneHe MAarHUTHOW MHIYKIUH.

4. Hanuumre BeIpakeHue 3akoHa buo-CaBapa-Jlammaca nist onpeeneHuss MAarHUTHOW WHAYKITUU dJ1e-
MEHTa MPOBOJAHHUKA C TOKOM.

5. Hanmmmmre 3aK0OH MOJIHOTO TOKA.

6. Hanmunmre Beipaxkenus mist cuiibl Jlopenna. Jlims cuier Ammepa.

7. B uem 3aKimoyaeTcs sIBICHHUE SJICKTPOMArHUTHOW MHIAYKIIHH.

8. chopmynmupyiiTe U 3anunmTe 3akoH Dapajest Ui IEKTPOMATHUTHON WHTYKIIHH.
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9. Hanmuumre BoipaxkeHue ais DJ{C 31eKTpOMarHUTHOM MHIYKIMHU, BOSHUKAIOIIEH B POBOAHUKE MPU
JBUKEHUH €TO B MArHUTHOM TTOJI€.

10. Hanunmrte ypaBHEHHUE, CBS3BIBAIOIICE LUPKYISINIO HAIPSHKEHHOCTH BUXPEBOIO 3JIEKTPUUYECKOTO
MOJISL C UHAYKIIMEH MarHuTHOTO IOJISL.

11. B ger 3akmtouaercs sSIBJICHUE CAMOMH TYKIIUU?

12. Uro Ha3piBaeTcs OOBEMHOHN IUIOTHOCTBIO dHEPruu MarHuTHOro mnonst? Hamummre dopmyny mis
ornpeeneHust 00beMHOM MIIOTHOCTH YHEPTUH MAaTHUTHOTO TIOJISL.

13. [aiite onpeneneHne HaMarHUYEHHOCTH.

14. Yro Ha3bIBaeTCs HANPSHKEHHOCTHIO MarHUTHOTO nouiA? Kak oHa cBsi3aHa ¢ MAarHUTHOW MHAYKUUEN U
HAMarHU4Ye€HHOCTHIO?

15. ChopmynupyiiTe 3aKOH MOJTHOTO TOKA JIJII MATHUTHOTO ITOJISI B BEIIIECTBE.

16. Kakue TUIbI MarHeTUKOB M3BECTHBI? YeM OHU OTIIMYAIOTCS?

17. YeM 0OycIOBJIEHBI MATHUTHBIE CBOMCTBA aTOMOB?

18. Kakue BemecTBa OTHOCSTCA K quamMarHeTukam? B ueM ocOOEHHOCTM HaMarHWYWMBaHUS TUaMarH e-
THUKOB?

19. Kakue BemecTBa OTHOCATCS K apamardieTukam? B dueM 0coOEHHOCTH HaMarHMYMBaHMSI TTapamart e-
THUKOB?

20. KakoBbI 0COOCHHOCTH MarHUTHBIX CBOHCTB (leppOMarHeTHKOB?

21. B ueM 3aKimoyaeTcs SBJIEHHE MarHUTHOTO TUcTepe3rca’?

22. OnumnmTe MEXaHNU3M BO3HUKHOBEHHS COOCTBEHHBIX TAPMOHMYECKUX KOJIeOaHUii B KoJIeOaTeIbHOM

KOHTYpE.

23. Kak 3aBHCHUT OT BpEMEHH aMILIUTY/a 3aTyXaloIMX KoJieOaHW?

24. Yro nHazpiBaeTcs koddhdummeHToM Konebanuii? OT KakuX mapaMeTpoB KoJeOaTeIbHOTO KOHTYpa OH
3aBHCHUT?

25. Yto Ha3pIBaeTCS JOTApU(PMUUECKUM JIEKPEMEHTOM 3aTyXaHUS?

26. N300pa3ute cxemy 3JIEKTPUIECKON 1N KoleOaTeTbHOrO KOHTYpA.

27. B yem 3aximtouaeTcsi SBJICHUE PE30HAHCA B KOJIEOATETHHOM KOHTYpe?

28. YTo Ha3BIBAETCS «TOKOM CMEIICHUS?

29. Kakoe 1nosie Ha3bIBAa€TCs JIEKTPOMATHUTHBIM?

30. Hanunmre ypaBHEHUE MIIOCKOW 3JIEKTPOMAarHUTHON BOJIHBI.

31. CopmynupyiiTe OCHOBHBIE CBOWCTBA SJIEKTPOMATHUTHBIX BOJIH.

32. B uem 3akmouaercsi ¢pu3nyeckuii cMbIci BekTropa YMoBa-Iloiintunra? Yemy oH paBeHn?

33. laiiTe onpeneneHrue HHTEPPEPEHIIUH CBETA.

34. Kakue BOJHBI Ha3bIBAIOTCSI KOTEPEHTHBIMU ?

35. Kak M0oxHO Ha0Mr01aTh HHTEpQEpEHIIHIO CBETa?

36. Uto Ha3pIBarOT nudpaxiuel ceera?

37. Chopmynupyiite [lpunnun [toiirenca-dpenens.

38. ChopmynupyiiTe 3aKOHBI MPSIMOJIIMHEHHOTO PACIIPOCTPAHCHHE CBETA.

39. B uem oimmune nudpaknuu @paynrodepa ot audpakiun Openens.

40. [laiiTe onpezneneHne qUCIEPCHH CBETA.

41. B yem paznuuue HOPMaJIbHOM 1 aHOMaJIbHOW Jucnepcuii?

42.ChopmynupyiiTe OCHOBHBIE MOJOKEHUS TEOPHUHU PACCESHUS CBETA.

43. Yro Takoe Mmoyspu3anus 3JIeKTPOMArHUTHBIX BOJH ?

44. Kakue TUIbl NOJIApU3alliU Bbl 3HaeTe?

45. Copmynupyiite 3akoH Maioca.

46. Kakue CymecTByIOT CIOCOOBI OJy4eHHUS OISPU30BAaHHOTO CBETa?
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47.
48.
49.
50.
61.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

~3

M3

B uem kBaHTOBas NpUpoAa U3TyIEHUS?
CdopmynupyiiTe OCHOBHBIE 3aKOHBI TETIJIOBOTO M3TYUYCHHSI.
B uem 3akmouaetcst gorodnexrpuueckuii ddhexr?
ChopmynmupyiiTe 3aKkOHBI BHEIMHETO GoTod(deKTa.
Uro Takoe kpacHas rpanuiia Gotodddexra?
B uem 3akmouaercs >¢pexr Komnrona?
ChopmynupyiiTe NPpUHLUI HEONPEAEICHHOCTH.
B uem nposBisieTcst KOpIyCKyJIIpHO-BOJTHOBOM JTyanu3m?
Uro Takoe cTalMoOHapHOE COCTOSIHUE?
3anuumre ypaBHenue lllpenuurepa 11 cralinoHapHBIX COCTOSIHUIM.
Kaxumu KBaHTOBBIMH UM CIIAMH OIPEAETISIOTCS CTAllMOHAPHBIE COCTOSHUSA?
B uem 3akmouaercss TYHHENbHBINA d(derT?
B uem 3akmtouaercst pU3NUECKUI CMBICI BOJTHOBOUM (QyHKIUN?
Onunmre MoBeACHUE YacTUIIA B TOTEHIIMAIILHOM sIMe.
Jaiite onpeneneHne rapMOHMYECKOrO OCLIUILIATOPA.
CdopmynupyiiTe OCHOBHBIE TTOJIOXKEHUS Teopuu bopa miist atoma Bosiopoa.
B uem pa3zHuIla CIEKTPOB UCITYCKAHUS U TTOTJIOIICHUS ?
ChopmynupyiTe TPUHIUIT TOKICCTBEHHOCTH.
Jatite onpeneneHue gepmMroHa U OO30HBI.
Haiite onpenenenue 6030Ha.
Chopmynupyiite npunnun [aynu.
CdopmynupyiiTe OCHOBHBIE IPUHIIUIIBI TOCTPOCHHUS IEPUOANYECKON CHCTEMBI AJIEMEHTOB.
Uro Takoe CIOHTAaHHOE U BBIHY)KJIEHHOE U3ITy4EHUSI.
[aiiTe onpenesieHne ONTUYECKOTO KBAaHTOBOTO T€HEPATOpa.
[lepeuncnuTe THUIBI Ta3€POB.
UeMm oTnyaroTcst KBaHTOBbIE cTaTuCTUKA Depmu-/{upaka n boze-OiHureiiHa.
Jatite onpenenenue GoHOHA.
UeM OTIAMYAIOTCS METAJUIBI, TUAIEKTPUKH U TOJYIPOBOJHUKA C TOYKU 3PEHUS 30HHOM TEOpUU

TBEPABIX TEN?

75.
76.
77.
78.
79.
80.

W3 kakux yacTull COCTOAT sApa aTOMOB?

Ha3zoBuTe XapakTepucTuKu sIIEPHBIX COCTOSHUM.

JafTe ONpENeICHUE ANEPHBIX CHIL.

[lepeunciure Moaenu spa.

Kaxue tunsl saepHbIX peakiuii Bl 3HaeTe?
HepeLII/ICJII/ITe HN3BCCTHBIC BaM 3JICMCHTAPHBIC YaCTHUIIBI.

BOHpOCLI IO 3aKPCIIJICHUIO TCOPETUICCKUX 3HaHPII>i, YMCHI/II>'I " MMPAKTUYCCKUX HABBIKOB, ITPECAYCMOT-

PEHHBIX KOMIIETEHIIUSAMHU (BOIIPOCHI K 3K3aMEHY)

1-ii kypc

[lepBbIit 1 BTOPOH BOIPOCH B 9K3aMEHALMOHHOM OMJIETE CTY/AEHTa — BOIPOC 110 JIEKIHOHHOMY MaTepH-
aiy (Borpocsl 1-43). Tpetuit Bompoc — 3a1ada, O7amM3Kas K 3a7a4aM, pa30OpaHHBIM Ha MPAKTHUYECKUX 3aH -
THUSIX M B IIPOLIECCE BBIMOJIHEHUS PacueTHO-rpaduyeckux padoT (Borpocs! 44- 72).

1. KunemaTrka matepuanbHoi Touku. CucTeMsl oTcdera. JlBa criocoda onmucanust ABUKCHUS MaTep U-

anbHOM TOYKU. CKOPOCTh U YCKOPEHHUE MPOU3BOJIBHO JIBUKYILEHCSI MATEPUATIbHOM TOYKH.
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2. BpamarenbHoe ABMIKEHHE TBEPJAOrO Tela OTHOCUTEIBHO HEMOABMIXKHOW OCH. YTJIOBAsi CKOPOCTh U
YIJIOBOE YCKOPEHUE.
3. BbIBOA 3aKoHa coxpaHeHHs UMIynbca. LIeHTp nHepuuu (IIEHTp Macc) MEXaHUYECKOH cu-
CTEMBI.
4. Pabota u moumocTh. PaboTta nmepemenHoii cuiibl. KoHcepBaTUBHBIE CUITBL. DHEPTHUS KHH €THYECKAs
Y NOTEHIMAJIbHASL.

5. TloreHnuanbpHas SHEpPrus MaTepuaIbHOW TOYKA BO BHEIIHEM CHIJIOBOM Ione. Ee cBs3b ¢ Cuion,
JIEHCTBYIOLIEH Ha MAaTEPUAIBHYIO TOUKY.

6. 3akoH coXpaHEHHS YHEPTUU B MeXaHUKe. LleHTpanbHBIN ynap aOCOMOTHO ynpyrux mapoB. Pacuer
CKOpOCTEH 1apoB nocne coyaapenus. CoynapeHue IByX MapoB € PE3KO OTINYAOIMMUCI MACCAMH.

7. JluHAMUKa BPAIATEIBHOTO JIBM)KCHHS a0COTIOTHO TBepaoro Tena. MomeHT cunibl. Paborta mpu
BpaIeHNHU aOCOIIOTHO TBEPAOIO Tejla BOKPYT HEMOABUKHOMN OCH.

8. Kunernueckast sHeprusi abCOIIOTHO TBEPAOIO Teja , BPALIAIOIIErocs OTHOCUTEIBHO HEMOABM)KHOMN
ocu. MomenT uHepuuu. Teopema Illteiinepa. MOMEHTHI MHEPLUHH TEN MPOCTEHIICH TeoMeTpudeckon ¢o p-
MBI.

9. BeiBOJI OCHOBHOTO ypaBHEHUsSI JUHAMHUKU BPAIATEILHOTO IBMIKEHUS aOCONIOTHO TBEPIOTO Teja.
MoMeHT uMItyabca MaTepuaibHOW TOUYKU U TBEPJOTO Tesla. 3aKOH COXPaHEHHMSI MOMEHTA UMITYIbCa.

10. OcHOBHBIE Ta30BBIC 3aKOHBI U 007acTh X MpUMeHeHus. VneanbHbll Ta3. BeiBog ypaBH e-

Hus Knanelipona-MenzeneeBa. YHHUBepcanbHas ra30Bast IOCTOSTHHAS

11. BeiBOA OCHOBHOTO ypaBHEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpHU Tra30B i AaBieHus. CpeaHss
KBaJIpaTU4YHasi CKOPOCTh MoJieKyl. CpeaHsisi KHHeTHYeCKas SHEPTHs MOCTYNAaTeIbHOTO ABUXK CHUS MOJEKYI
rasa.

12. Pacnpenenenue ckopocteit Mosekyn mo Maxkceesury. Hanbosee BeposTHas, cpeaHss apugMeTny e-
CKasl M KBaJpaT CpeIHEU KBaJPATUYHOU CKOPOCTEH.

13. UneanpHBIN Ta3 B TOJIE CUJIBI TsOKECTH. BbiBoa Oapomerpuueckoit dopmynbl. Pacnpenenenue
bonpumana.

14. Yncno CTONKHOBEHHWH M CpeAHssl JJIMHA CBOOOJHOTO mpodera Mojekyi. SIBjeHue mepeHoca B ra-
3ax. OmbITHBIE 3aKOHBI U (Qy3un, BHYTPEHHETO TpeHUS U TeronpoBoaHocT. Koadduinents! nepenoca u
MX 3aBUCUMOCTD OT JIaBJICHHUSI.

15. PaGora raza npu ero pacumpeHuu. BHyTpeHHsIs1 S5HEpTUs HacabHOTO ra3a. PaBHoMepHOe pacmp e-
JIeJICHUE SHEPTHH 110 CTENEHSAM CBOOOIBI.

16. TenmoeMKOCTh MEaIBHOTO Ta3a MPHU MOCTOSHHOM JIABJICHHH W TOCTOSHHOM 00beMe. YpaBHEHUE
Maiiepa. Knaccuueckast Teopusi TEINIOEMKOCTEN MIACAIBHOTO Ia3a.

17. Tennota u pabota. [lepBoe Hauano TEPMOAMHAMUKA M 3aKOH COXpaHEHUS U MPEBpAILCHUS dHEP-
ruu. IlpuMeHeHne nepBoro Hayaia TEPMOAMHAMUKU K M30XOpHUeckoMmy mpoueccy. KonnyectBo nonBoau-
MOTO TEIlIa B 3TOM IPOLIECCE.

18. IlpumeHeHne MepBOTO Hayajga TEPMOAMHAMUKN K M300apHUECKOMY M M30TEPMHYECKOMY IPOIIE C-
cam. Pabora, coBepiaemasi ra30M, ¥ KOJMYECTBO MOABOIMMOTO TEILIA.

19.Anuabaruueckuii nmpouecc, ypapuenue [lyaccona. Pabora ra3a B anmabaTinieckoM Ipolecce.

20. Kpyrossie mporeccsr (1iukibl). KITJ[ TemmoBoit manmas. Lkt Kapro u ero tepmugeckuit KIT/1.

21 Dutponus. [Ipumepsl BEIYUCICHUS SHTPONUU. TepMoAMHAMUYECKasl TuarpaMMa 1-S U ee mpume-
HEHHUE.

22. Peanmpabie Ta3bl. OTCTYIUICHUS OT 3aKOHOB HMJICATBHBIX ra30B. B3anMmojeiicTBue MOJICKyI. YpaBHe-
Hue Ban-nep-Baanbca. Ananu3 ypaBHenus Ban-nep-Baainbca.
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23. YpaBHenue Ban-nep-Baanbsca u comocraBienue ero ¢ onbitoM. Kpurnueckoe cocrosinue. CBsi3b
MEXTy KpUTUYECKUMHU MapameTpamu. BHyTpeHHsIs SHeprus peajabHoro rasa.

24. 'apmonunyeckoe KkojeOaTenbHOe nBMKeHHe. OOumit npusHak konebanuit. JuddepenuunansHoe
ypaBHEHHE TAPMOHUYECKUX KOJIeOaHUH. DHEPrHs TapMOHUYECKIX KOJICOaHH.

25. ®usnyecknii ¥ MareMaTuudeckuii MasTHUKH. [lepuonsr ux konebanuii. [IpuBenennas nmHa du-
3UYECKOI0 MasiTHHUKA.

26. 3aryxaromme koiieOanus. JuddepeHnnanbHOe ypaBHEHUE 3aTYXAIOIMX KOJIGOAHWH W ero perie-
Hue. Jlorapupmuueckuii 1ekpeMeHT 1 KOd(hOUIINEHT 3aTyXaHU .

27. BeinykeHHble MexaHu4eckue Konebanus. [uddepenunanbHoe ypaBHEHHE BBIHYXICHHBIX KOJI e-
OaHuil u ero pemeHue. Pezonanc. YcnoBus pezoHaHca.

28. CnoxxeHue rapMOHUYECKUX KoJeOaHuii, HarpaBJICHHBIX BJIOJIb OJHOU MpsimMoii. ClioKeHHe B3au M-
HO MEPIeHINKYIAPHBIX KoneOaHuii. [lonspru3oBanHbIe KOeOaHMsI.

29. O6pazoBanue BOJH B ynpyroi cpeze. [IpojoipHBIC B MTONIepeYHbIe BOJTHBI. YpaBHEHUE IUIOCKOH
BOJIHBI. Da30Bast CKOPOCTb.

30. Unrepdepennus BoaH. BomHoBoe ypaBHeHHe. CTOSIHE BOTHBI.

31. DnemMeHTHI clieHallbHOM TEOPUU OTHOCUTENbHOCTH. [ [pUHIIMT OTHOCUTEIBHOCTH B KJIacC U-
yeckoil Mexanuke. [IpeoOpazoBanus ['anunes. [locTynarsl cnenuanbHON TEOPHH OTHOCUTEN BHOCTH.
[Ipeo6pazoBanus Jlopenta.

32. PensTuBUCTCKAs KWHEMATHKA: JJIMHA TEJ B Pa3HBIX CHCTEMax OTCYETa.

33. PensituBHCTCKAasi KWHEMATHKA: JUTMHA TET W JUTUTEIIHOCTh COOBITHI B Pa3HBIX CHCTEMax

OTCYeTa, PEATUBUCTCKUAM 3aKOH CIIOKEHUSI CKOPOCTEH.

34. BzaumoselicTBUe 2NEKTpHYECKUX 3apsaaoB. 3akoH Kynona. [ToHsTHE 37IEKTPUUECKOTO MOJIS.
HanpspkeHHOCTB 10JII TOYEYHOTO 3apsijaa.

35. IlpuHIUNO Cynepno3uinu dIEeKTpuueckux nosiei. [ImoTHocTs anexTpudeckoro 3apsaa. [lome
OECKOHEYHO JJIMHHOW paBHOMEPHO 3apsHKCHHON HUTH.

36. IloTok BeKkTOpa HaNmpsHKEHHOCTH 3JIeKTpudeckoro nojis. Teopema Octporpanckoro-I'aycca
B BaKyyMe M ee IpUMEHEHHUE [yl pacueTa Mojei paBHOMEPHO 3apsDKeHHOW OECKOHEYHOH IMIIOCKO-

CTH, 11apa.

37. PabGota B anekTpocTaTUuyecKoM moje. PazHocTh moTeHuanoB. CBs3b MEXIY MOTEHIIUATIOM
U HaIlpsHDKEHHOCTBIO. DKBUIIOTEHIMAIbHbIE TOBEpXHOCTHU. [loTeHIIMan o To4euHoro 3apsaa.

38. Bpiuncienue noreHnuana B MPOCTEUIIMX JICKTPUYECKUX MOJISIX: TTOJI€ TOUYEUHOIO 3apsa,
IApOBOM KOHJEHCATOP, NJIOCKUH KOHAEHCATOP.

39. IloreHnman U HaPSHKEHHOCTD TTOJIST TUTIONS.

40. Tongpuzanusi AUAIEKTPUKOB. TUIBI TUAJIEKTPUKOB. BEKTOp mosspuszanuu U €ro CBs3b C
ITOBEPXHOCTHOM MJIOTHOCTBIO MOJISIPU3AaLlMOHHBIX 3apsioB. HanpspkeHHOCTh 3JIEKTPOCTATHUYECKOTO
MOJIsI BHYTPU JuAIeKTpuKka. OTHOCUTENbHAS TU3JIEKTpUYecKas TPOHUIIaeMOCTb.

41. BeiBon Teopembl Octporpazackoro - I'aycca nnst IM3IEKTpUKOB. BEKTOp 31E€KTpHUYECKOro
CMEILEH U

42. YcnoBus Ha rpaHulle paszziesia ABYX JUAJEKTPUKOB. CerHerodniekTpuku. [Ibe3o3mexkrpuye-

CKUi 3(deKT.

43. Kongencaropsl. [Ipumepbl BBIUMCIEHUS €MKOCTHU: IUIOCKMI KOHJIEHCATOp, cepuyeckuit
KOHJIGHCATOp. DHEprus 3apsbKeHHOT0 KOHJEHCATopa. DHEPrHs dJeKTpocTaTudeckoro mos. O0b-
€MHasl IJIOTHOCTb 3HEPIUH.

44, Kakoit norapuMuYecKuii JEKpeMEHT 3aryXaHus MasTHuka iuHod 0,80 M, ecnmu ero
HavajabHas aMIuiaTyaa 5,0°, a yepes 5,0 MuH ammutuTyna pasua 0,5°?
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45. B nunuHape 1moJi mopumHeM HaxoauTcs Bojgopoa maccoit M=0,02 kr mpu temmneparype T = 300 K.
Bonopoa Hauan pacumpsThcst annadaTHO, YBEIUUUB CBOW 00bEM B MATH pa3, a 3aTeM ObLI C:KaT U30TEPM H-
YecKd, MpUYeM 00beM YMEHBIIICS B MATh pa3. Halitu Temmneparypy T2 B KOHIIe aninabaTHOTO pacMPEeHUs
1 paboTy, COBepIICHHYIO ra3oM. M300pa3uTh mpoiiecc rpaduaecku

46. VneanbHBIi MHOTOATOMHBIM Ta3 COBEPINACT ITUKJI, COCTOSIIMN WX JIBYX M30XOp W JIBYX HM300ap,
npuyYeT HauOosIbllee NaBJIeHHE Ta3a B JBa pa3a 00Jiblle HAMMEHBIIET0, a HAauOOIbIIMI 00BEM B YETHIpE paza
6ombiie HauMmensbinero. Onpenenuts Tepmuueckuii KITJ muka.

47. HaiiTu MOJSIPHYIO MacCy BO3/lyXa, CUMTas, YTO OH COCTOUT M3 OJIHOM YacTH KHUCIOpOJa U Tpex Ya-
creit azora (my:my = 1:3).

48. Konebanusi MatepualibHON T ouku Maccod 10 v omuchiBatoTcs ypaBHenueMm (B cucteme CU)
X= 0,105in(7[T/ 2+ 7/ 4.). Omnpenenuts nepuoj kojaedaHui, MaKCHMalbHOE 3HAUYCHUE BO3BPAILAIOIIEH CHIIBI
Y TIOJIHYIO SHEPIUI0 MaTepHaIbHON TOUYKH.

49. Ilpu anuabaTHOM pacIIMpPEHUH KUCIOpoAa ¢ HadainbHOU TemmepaTypoil T1 = 320 K BHyrpeHHss
sHeprus ymenbimiack Ha AU = 8.4 k/Ix, a ero o0beMm yBenuuuics B N = 10 pa3. Onpeaenuts Maccy Kuc-
Jopoja.

50. Kucnopox O, maccoit m = 0,20 kr HarpeBaroT oT Temieparypsl t; = 27°C go TemmepaTypsl tp =
127°C. HaiiTi Mu3MeHEHHE DHTPOIIMH, €CIIM U3BECTHO, YTO HAYAILHOE M KOHEYHOE JaBJICHUE ra3a OJMHaKO-
BO.

51. B 6amnone Bmectumoctsio V = 25 1 Haxoautesa Bogopox npu temmeparype T =290 K. Iocne To-
ro, KaKk 4acTh BOJOPOJa U3PacXoA0Balli, NaBlieHue B OamioHe nmoHusmiock Ha Ap = 0,4 MIla. Onpenenuthb
Maccy M3pacXoJ0BaHHOTO BOJIOPOA.

52. KakoBa yacToTa, aMIUIUTyJa ¥ HadajdbHas ¢aza KolebaHUil, 3aJaHHBIX YPAaBHEHHEM (B CHUCTEME

CH) S =sin (630t +1)?

53. 3a kakoe BpeMs TeJIO CITYCTHTCS ¢ BEPIIMHBI HAKIIOHHOM TIJIOCKOCTH BBICOTOU 3,0 M | YIJIOM y OC-
HoBaHus 60°, ecliM MakCUMaJIbHBIA YroJ Y OCHOBaHMs HAKIOHHOM IJIOCKOCTH, IIPH KOTOPOM TEJIO HAXO/IH T-
csl Ha Heil B Tokoe, pasen 30°7?

54. Tlnatdopma, umeromas GopMy CIUIONHOTO OJHOPOJHOIO IMCKA, MOXKET BpAIATHCS MO MHEPIUU
BOKpYI' HEMOJIBU)KHOM BepTHKanbHOM ocu. Ha kparo miatdopmbl CTOUT UYelIOBEK, Macca KOTOpOro B 3 pasa
MeHbIlle Macchl mIargopMbl. OnpeaenuTe, Kak U BO CKOJBKO pa3 MU3MEHUTCS YITIOBasi CKOPOCTh BpAILEHUS
naaTGopMbl, €CIIM YEeNOBEK IMepeiifier Oinke K LEHTPY Ha paccTOsIHUE, paBHOE MOJOBUHE paJuyca IiaT-
(hOpMBI.

55. Ilon nefictBuem kakoi cuiibl F y Tena maccoit m = 10,0 kr npu npsAMOIMHENHOM JABUXKEHUU U3Me-
HEHHE MYTH CO BPEMEHEM MPOMCXOIUT 1o 3akoHy S = A(B — Ct)t, rne A = 10 c'l, B=1,0mM C=2,0 m/.
[pencraButh rpaduuecku 3aBucumocts V(1) u a(t).

56. [apuk maccoi 400 r, JTETAIMMA TOPU30HTATBHO CO CKOPOCThIO 10 M/C, ynapseTcst 0 Ipu3My Mac-
coif 2,0 KT, CTOSIIYI0 Ha WJEANbHO TJaJIKOM MJIOCKOCTU M TOCNe a0COMIOTHO YIPYroro yaapa OTCKaKUBaeT
BEPTUKAIBbHO BBepX. HaliTn ckopocTu mapuka ¥ mpu3Msl 110CIE yAapa.

57. Muck paguycoM R=24 cm konebieTcsi OKoJI0 TOPU30HTAIBHON OCH, MPOXOJAILEH Yepe3 cepeluHy
OJIHOTO U3 PAJNYCOB MEPIEHIUKYISIPHO TJIOCKOCTU Aucka. OnpeaenuTs Nepro/ KoleOaHuil Takoro MasiT-
HHUKA.

58. IlpousBoauTCs KanuOpoBKa OANTHCTHYECKOTO MAasTHUKA. balsincTHYeCKUit MasTHUK MPEICTABIISET
co0Ol yCTPOHCTBO, COCTOSIIICe U3 HUTH JJIUHOM 2 M, Ha KOTOPOW IMOJBEIIEH HEOOJNBIION SAINMK C ECKOM
maccoit 2 kr. Ilyns maccoit 20 1, neTsi@as ropu30HTAIBHO , TONAJAeT B AWK U 3acTpeBaeT B HeM. Ompe Jie-
JIUTE YIIbl OTKIOHEHUS HUTH MasTHUKA 1Tpu ckopocTsx myru 200, 300 u 400 m/c.
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59. Ha ogHOpOHBIN CIITOMHON MUIMHApUUYEcKUi Bal paguycoM R = 50 cM HamoTaHa jierkas HUTh, K
KOHIIy KOTOpPOM MPHUKPENJIEH Tpy3 Maccoil M =6,4 kr. ['py3, pa3MaTbiBasi HUTh, ONYCKAETCS C YCKOPEHUEM a
= 2,0 m/c®. Onpenenurte: 1) MOMeHT HHepIMHK J Baa; 2) Maccy My Bara.

60. B nienTpe ckaMbr JKyKOBCKOTO CTOUT YENIOBEK U JICPKUT B PyKax CTepKeHb JuHOU | = 2.4 M u
Maccorl M = § Kr, pacroj0oKEHHbII BEPTUKAIBHO MO OCHU BpalleHUs cKaMbl. CKaMbsi C 4YEJIOBEKOM Bpalllae T-
cst ¢ wacroroii Ny = 1,0 ¢t. C kakoii wacToToit Ny OyIeT BpalaThCsi CKaMbsl C YEJIOBEKOM, €CITH OH MTOBEPHET
CTEpEHb B TOPU30HTAIbHOE N0JI0KeHHE? CyMMapHbIi MOMEHT UHEPLIMY YeJloBeKa U cKaMbH | = 6 kr M.

61. BoIYucIUTh MOMEHT WHEPIHH J IPOBOJIOYHOTO IPSMOYrOJbHUKA CO CTOPOHOH a =12 cmu b = 16
CM OTHOCHUTEJIBHO OCH, JIEKAIlEW B IJIOCKOCTU IPSMOYIOJIbHMKA M MPOXOJAILEH Yepe3 CEpPEeIUuHbl MabIX
cTopoH. Macca paBHOMEPHO pacipeziesieHa 1o JJIMHE TPOBOJIOKU ¢ TUHEHHOM MI0THOCTHIO T = 0,1 KT M.

62. YpaBHeHHE KOJcOAHUI MaTeMaTHYeCKOro MasTHHKA X = 2 Sin (21 t + 7/2), Tae x u3MepsSeTCs B CM.
Macca koneOmomerocss tena 5,0 r. OnpenenuTe MONTHYI0 MEXaHUUYECKYI0 SHEPTHIO KOJICOIIOIIEToCs Tela.

63. Temo maccoit 2,0 kr aOCOTIOTHO HE YIPYro yaapseTcsl o mokosimeecs Teno maccoi 3,0 kr. Haiitu

OTHOLICHUE KWHETUYECKUX YHEPTHI 10 U MOCIE yaapa.

64. Temo maccoil M coBepIAET TapMOHUYECKHE KoyieOaHus 1o 3akoHy X = 0,1 cos (4n t + m/4), m.
Omnpenenure MakCUMaIbHbIE 3HAYEHHST BO3BPALIAIOIICH CUJIBI U KWHETHYECKON YHEPTHUU.

65. B 6amnone BMectumoctbio V = 25 11 HaxoauTcs Bogopoa npu temmneparype T = 290 K. Iocne To-
ro, KaKk 4yacThb BOJOPOJa U3pacxoJ0Ballu, aBjieHue B OamioHe nonusmiock Ha Ap = 0,4 MIla. Onpenenutsb
Maccy U3pacxol0BaHHOTO BOJOPO/A.

66. MneanbHbIi TBYXaTOMHBIN Ta3, COJACpKAIMA KOJTUYECTBO BEIIECTBA UV = | MOJIb M HaXOSIIMICST
noa aasinenuem p1 = 0,1 MIla npu remneparype T1 = 300 K. HarpeBaroT npu HOCTOSHHOM 00beMe J10 J1aB-
aenus p2 = 0,2 MITa. Tlocie 3Toro ra3 H30TepMHUECKH PACIIMPUIICS 10 HAYaIbHOIO JaBJICHUS U 3aTEM H30-
OapHo ObUT ckaT 10 HavanpHOro o0beMa V1. Iloctpouts rpaduk nukia. Onpenenuts Temneparypy T raza
JUTSL XapaKTepHBIX TOYEK HMKIA U ero Tepmudeckuit KITJI.

67. Ilpu nzobapuueckom cxxatuu azora (N2) coepiena pabora 12 x/[x. OnpenenuTs 3aTpayeHHOE
KOJIMYECTBO TEMNJIOTHI U U3MEHEHNE BHYTPEHHEN SHEPIUU rasa.

68. Kakas gacth MoJieKyn Bojopoja, Haxoasammxcs npu temneparype T = 400 K, obnmagaer ckopocTsi-
MU, OTJIMYAIONMMHUCS OT HanboJjiee BEpOSITHOM CKOPOCTH HE CBbIIIEe 4yeM Ha 5,0 m/c?

69. [lpu HarpeBaHUH ABYXaTOMHOTO HJEaJBHOTO ra3a (V=2MOJIb) €r0 TepMOJIUHAMIYECKast TeMIlepa-
Typa yBeIn4uiach B N=2 pasza. Onpeaenute U3MEHEHUE YHTPOIINH, €CIIM HarpeBaHue MPOUCXOAUT 1) uso-
XOpHO, 2) n300apHO.

70. CuuTas, 4TO JABJICHHE BO3/yXa Y TOBEPXHOCTH 3E€MJIM PAaBHO 10° ITa, u cunras TeMrmepary-

py Bo3myxa paBuoil 0°C U He M3MEHSIOIIEHCS ¢ BBICOTOU, HAWTH TIOTHOCTH BO3/yXa y OBEPXH O-
ctd 3emnu U Ha BeicoTe 4,0 KM.

71. OnpenenuTe MOMEHT HHEPIHHU | TOHKOTO OJHOPOIHOTO cTepKHs AmuHoM F 50 cM u maccoit m =
360r OTHOCUTENBHO OCH, MEPIEHANKYISPHON CTEPKHIO M MPOXOJAIIEH Yepe3 TOUKY, OTCTOSILYIO OT KOHIIa
cTepkHs Ha 1/6 ero JUIMHEI.

72. llap ¥ UMIAMHAP, U3TOTOBJIEHHBIE U3 OJHOIO U TOTO )K€ MaTephalla, KaTaTcsa 0e3 CKOJIBXEHUs C
OJIMHAKOBOM CKOPOCTBIO. OnpenenuTe, BO CKOJIbKO pa3 KWHETHYECKasi SHEPIUs 11apa MEHbIIE KWHETHYECKOU
SHEPrUU CIUIOUIHOTO LUJINH/pA.

2-it Kype
[lepBsIii 1 BTOPOil BOIIPOCH! B AK3aMEHAIMOHHOM OMJIETE CTY/ICHTa — BOIIPOC IO JICKIIMOHHOMY MaTepH-
aiy (Bompocsl 1-50). Tperuit Bompoc — 3aiada, Onu3kasi K pa3dupaeMbIM Ha MPAKTUYECKUX 3aHATUSX U B
IpoIlecce BBITIOJIHECHHUS pacyeTHO-Tpaduieckux padot (Borpock 51- 105).
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1. TlocTOSIHHBINM 3JIEKTPUYECKHI TOK, €T0 XapaKTepHUCTHKA W YCIOBHS CYIICCTBOBaHMA. 3akoHb OMa 1
Jlxoyns - Jlenna B nudxbepeHinanbHoi popme.

200001meHHbIH 3akoH OMa B AuQrpepeHIINaNbHON U HHTErPpaIbHON (opMax IpU HAJIM YUU CTOPOHHUX
cun. D/1C, pa3HOCTh TOTEHIINAIOB U HanpspkeHne. CBEPXIPOBOANMOCTb.

3. 3akoH Ammepa jis B3aUMOJCHCTBUS IBYX 3JIEMCHTOB TOKa. MarHuTHOE nose. MHAYKIus MarHUT-
HOT'O TOJISL.

4. 3axon buo-Casapa-Jlamnaca. [IpyHIun cyneprno3uiyuy MarHMTHRIX IToJIei. PacueT MarHMTHBIX
MoJIeH MPSIMOTO TOKa U KPYrOBOTO TOKA.

5. BbIBOJI 3aK0HA ITOJIHOTO TOKA JIJIi MATHUTHOTO IT0JIs B Bakyyme. [IpuMeHeHue 3akoHa JJIs pacuera
MoJieil Topoua M JJIMHHOTO COJICHOMIA.

6. [leficTBue MarHMTHOTO MOJI HAa TOK. B3anMoelicTBrE mapauiebHbIX TOKOB.

7. JleficTBM€ MarHMTHOTO TOJIA Ha JABMXKYIIMICS daekrpuueckuit 3apsa. Cuina Jloperia. Tpaekro-
pUS IBMOXKCHUSA 3apsijia B MATHUTHOM TI0JIE.

8. Ddexr Xomma, ero pU3MYECKU CMBICT M TPUMEHEHHE B COBPEMEHHOM HayKe U TEXHUKE.

9. MaruuTHbIi MOTOK. PaboTa mpu nepeMeIieHnu TpOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM T10-
ne. [loTokocuennenue.

10. SIBnenue snekrpoMarauTHOM MHAYKIKU. [IpaBuno Jlenna. 3akon ®@apanes-MakcBelia U €ro Bbl-
BOJI. 3apsil, UHAYIITUPOBAHHBIN NIPU SBJIICHUU 3JEKTPOMAarHUTHON MHIYKLIHU.

11. SIBnenmne camonHaykuuu. HAYKTHBHOCTE. PacueT MHIYKTHBHOCTH IS TOPOU/IA.

12. SABnenune B3aumMHON MHIYKIUH. KoadduIneHT B3anMHON WHIYKIIMK . DHEPTUs MArHUTHOTO TTOJIS.
OObeMHas IIIOTHOCTH SHEPTUU MATHUTHOTO TIOJISL.

13. MarauTHOE IMOJie B BEIeCTBE. MUKpPO- W MAaKpOTOKHM. Bekrop HamMarHndeHHOCTH. BeIBOJI 3aKkoHA
MOJIHOTO TOKA JiJIi MAarHUTHOTO MOJIs B BeriecTBe. [loHsATHE HAMPsHKEHHOCTH MAarHUTHOrO moJis. OTHOCH-
TeJIbHAasi MarHUTHAsI TPOHUIIAEMOCTb.

14. MaruuTHbIe cpeibl. YCIOBHUS Ha TpaHUIlE pa3zesia IByX MarHeTukoB. I[lpenomnenue nuuuil mar-
HUTHOU MHAYKIUHU. JIMaMarHeTUKy U mapaMarHeTUKH.

15. ®eppomarnetusm. Kpusas HamaranunBanus. Marautaeii ructepesuc. Jlomensl. Touka Kropu.

16. KonebarenpHbIit KOHTYp. Juddepennnansaoe ypaBHEHHE CBOOOIHBIX JICKTPOMArHUTHBIX KoJieOa-
Huii. [lepron konebanwuii. JloOpoTHOCTH KOHTYpa. ["TapMOHMYECKUE AIeKTpOMarHu THeIe Kosebanus. @opmyrna
Tomcona.

17. BeiHyKIeHHBIE 2JICKTPOMarHuTHbIE KojieOaHus. Pesonanc. Ammiautyna u (a3a BIHYXK JCHHBIX KO-
nebanuii. ['paduk 3aBUCHMOCTH aMILIUTY/bI TOKA OT YaCTOTHI BBIHYKICHHBIX KOJICOAHUM.

18. O6urs xapakrepuctrka Teopur Maxkcsemta. IlepBoe u BTopoe ypaBHeHHS MakcBeija B MHTe-
rpanbHOi dopme. Tok cMemeHus.

19. OOmas xapakrepucTuka Teopun MakcBema. [TomHas cucrtema ypaBHeHHE MakcBenia Jijis dJiek-
TpOMarHuTHOTO nojsi. CneAcTBUs U3 ypaBHEHUM.

20. [Tnockas >eKTpoMarHuTHAs BOJTHA.

21. DHeprus ANeKTpoMariuTHEIX BOJIH. [ToTok sHeprun. Bekrop YMoBa- [loitHTHHTA.

Ontuka. Pazsutne npeacraBieHuii o npupoze cseta. MHTepdepennus ceera. KorepeHTHOCT U MO-

HOXPOMAaTUYHOCTb.

22. Cnoco0Osl HabmoieHus nHTepdepeHinu ceera. Pacuer nntedepeHIIMOHHON KapTUHBI OT JBYX U C-

TOYHUKOB.

23. Iudpakuus ceera. [Ipuanumn [Noiirenca-POpenens. 30061 DpeHers.

24. TIlpsmonuHeliHOE pacnpocTpaHeHune cBeTa. Jludpakius Ha OAHOM 1ey U Ha TU(PPAKITUOHHON P e-

IIETKE.

25. ludpakiysi peHTTeHOBCKUX BOJIH Ha MPOCTpaHCTBEHHOH pemeTke. [lonsrtue o rosorpadum.
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26. Jlucnepcus cBeTa. DJIEKTPOHHASA TCOPUS JUCIICPCHH.

27. PaccesiHUE, ITOTJIOMICHHE CBETA.

28. [onsspu3anusi 3JIEKTPOMarHUTHBIX BOJIH. JIMHEHOE U IIUPKYISPHOE COCTOSHUE MOJIIPU3ALIUH.

29. Hemmonspr3oBaHHOE JIEKTPOMAarHUTHOE M3nydeHrne. CIIocoObl MOTydeHHs TOISIPHU30BaHHOTO CBe-

Ta.

30. KBanToBas nmpupoza u3nydeHus. TermnoBoe u3nydeHue. 3aKoHbl TEMIOBOTO U3TydeHUs aOCOIIOTHO

YEPHOTO TeTa.

31. ®otornexrpuueckuii A3ddexr. 3akoHbI BHEMHEro Gorodddexra.

32. ®otonsl. Dddexr KommnroHa.

33. AtomHas u snepHast guinka. @u3nueckue OCHOBBI KBaHTOBOM MexaHHMKH. [IpuHuun Heompene-

JIEHHOCTH.

34. KopnycKylIsIpHO-BOJHOBOM ayann3M. KBaHTOBBIC COCTOSHUS.

35. Cymepmo3unus cocTossHui. OU3nYecKrne BETUIUHBI U OTIePaTOPHI.

36. CtaunoHapHbie cocTosHMuA. YpaBHeHue llpenunrepa st CTalilMOHAPHBIX COCTOSIHUM.

37. JIBuxeHue cBoOOIHOM yacTulbl. [loTeHInanpHbIii 6apbep. TyHHEIBHBIN 3(hEKT.

38. Yactuiia B MOTEHIIMATIBHOMN siMe. ' apMOHUYECKUI OCITUIIISTOP.

39. Atom Bogmopoaa. CrieKTphbl HCIYCKaHUS 1 HOTJIOMICHU .

40. Cucremsl MukpouacTuil. [IpuHuun ToxxaectBeHHOCTH. DepMHOHBI U GO30HHBI.

41. ITpuauun Iaynu. Ilepuoandeckas cucrteMma 3JIEMEHTOB.

42. IlornomeHue, CIOHTAHHOE U BBIHYKJICHHOE H3Ty4YCHHUSI.

43. OnTrueckre KBaHTOBbIE TEHEPATOPHI.

44. KBanToBble cratucTukn @epmu-/lupaka u boze-DiiHmITeliHa. DJIEKTPOHHBIN ra3 B METaJUIaX.

45. TerioeMkocTh TBEpbIX TEI. DOHOHBI.

46. DnmeMEeHTBI 30HHOM TEOPHH TBEPIBIX TeJl. MeTallyibl, AUAICKTPUKA TOJTYITPOBOTHUKH.

47. Sinpa atomoB. HyKITOHBI. XapakTE€pUCTUKH SIEPHBIX COCTOSTHUIM.

48. S nepubic cunel. Mogenu spa.

49. Ilepexoapl MEXIY SACPHBIMUA COCTOSIHUAMU. S nepHbie peakuuu. LlenHas peakiust qeneHusl.

50. DnieMeHTapHbBIC YACTHIIHI.

51. B karymke 6e3 cepaeuHuka 3a Bpemsa At = 0,01 ¢ cuna Toka yBeTUYMBAETCs paBHOMEPHO OT |1 =
1,0 A o I = 2,0 A. Ilpu aToM B Katymke Bo3HUKaeT D/]C camonnaykuuu. OnpenenuTe: 1) HHAYKTUBHOCTh
KaTYIIKK, 2) MOTOK MarHUTHON WHAYKIIMH MPU cuiie Toka |, 3) n3MEeHeHrne MarHuTHOTO MOJIsT KaTYIIKH.

52. DnexTpoH Maccod M. ABUKETCS B OAHOPOJHOM MAarHMUTHOM TOJIE C MHAYKIMEWH B 1o BUHTOBOH
auHUU pagrycoM R u marom h. HaliTi KMHETHYECKYIO SHEPTHIO 3JICKTPOHA.

53. B ogHopoaHO# M m3oTponHOi cpene ¢ € =3,0 u u =1,0 pacmpocTpaHseTcs IIOCKas dJIeKTpoMar-
HHUTHAs BOJIHA. AMIUIUTY/JA HAIPSOHKEHHOCTH JICKTPUYECKOTO 1oJist BOIHBI Eg = 10 B/mM. Halitu amrmmutyy
WHIYKIIUM MarHUTHOTO TIOJIsI BOJIHBI By U Ja30BYIO CKOPOCTH BOJIHEI V.

54. TImockasi 3JEKTpOMarHUTHAs BOJHA PACIPOCTPAHSAETCS B OJHOPOJHONW W HM3OTPOITHOM cpene ¢
&=2,0 u 1~=1,0. AMnnuTyna HanpsLKEHHOCTH AJIEKTPUYECKOTo 1moJst BosHbl Eg = 12 B/M. Onpenenuts ¢azo-
BYIO CKOPOCTh BOJIHBI V M aMIUTUTYIy HAaPsSHKEHHOCTH MAarHUTHOTO T OJIs1 BOJIHBI Hp.

55. Konpaencarop snekrpoémkoctbio C = 500 nd coenuuén ¢ karymkon mmHo# | = 40 cm u mioima-
JBIO CeueHns S = 5 cm?. Karymka conepxxut N = 100 ButkoB. Cepaeunuk HeMarHuTHbIN. Halitu nepuon T’
KOJICOAHUM ITOU CHCTEMBI.

56. PaccTosiHME MEXTy POBOJIHUKOM ¢ TOKOM | = 4,0 A u Oimskaifieir CTOpoHO#
KBajgpatHoli pamku ¢ TokoM li = 2,0 A ¢ = 30 MM yBenuuwmiau B jBa pasa. CtopoHa
pamku a = 30 MM. OnpeneauTh COBEPIIEHHYIO MPU 3TOM PabOTy, €CIU YBEIMYCHUE o
PACCTOSIHUSI OCYILECTBIICHO MOBOPOTOM pamku Ha 180° okono croponsr CJ1 A D
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57. KonebarenbHbld KOHTYp UMeeT UHAYKTUBHOCTh L=1,6 mMI'H, snekrpoémkocts C = 0,04 Mxd u
MakCUMaJibHOe HampsbkeHue Ha 3akuMax Uya=200 B. OnpenenuTs MakCUMaIbHYIO CUITY TOKA lyaxe B KOH-
Type. ConpoTUBIEHNE KOHTYpa HUUYTOKHO MaJo.

58. Ipsmoit mpoBoHUK MTHHOM =40 cM ABHKETCS B OJJHOPOJHOM MarHHTHOM II0JIE CO CKOPOCTBIO V
= 5 M/C MepNeHIUKYIAPHO JTHHUAM WHAYKIUU. HaliTH MHIYyKIMI0 MarHUTHOTO TIOJISL B, €Cv BO3HUKAIOIIAS
P 5TOM Pa3HOCTb OTEHIIMAJIOB MEeX /1y KoHIIaMu npoBogHuka U = 0,6 B.

59. KBaapaTHas IpoBOJIOYHAsT paMKa cO CTOPOHOU @ = 20 CM pacIojioKeHa B MArHUTHOM I10JIe, HH-
JYKITHASI KOTOPOTO C TEUEHHEM BpPEeMEHHU M3MeHseTcs 1o 3akoHy B = 0,20c0s5,23t , Tak, 4To HOpMaJlb K PaMKe
obpasyer yron 3 = 60° ¢ HanpaBnenneM nond. OnpeneauTh BEIUYUHY 3./1.C. UHAYKIIUHA B PAMKE B MOMEHT
Bpemenu 7=4,0 c.

60. Ilo o6moTke Topouna, coaepxkaiiero N = 2000 ButkoB, Teu€T Tok | = 5,0 A. JlmameTp Topouna mo
cpenneit muunu D = 30 cm. Onpenenuts MakCUMaibHOE B1 1 MUHUMAJIbHOE By 3HaUE€HHUSI MATHUTHOU WH-
IYKIUM B TOPOHUJIE, CEUEHUE KOTOPOTO - KPYyr paauycoMm I = 50 mMm.

61. Haiitu cuiy, OeiCTBYIOLIYIO CO CTOPOHBI AJTMHHOTO MPOBOJHUKA ¢ TOKOM |1=12 A Ha KOpOTKUI
IpsAIMON IPOBOJHUK C TOKOM |2=10 A, pacronoXeHHBbI B TOH K€ IIOCKOCTH, YTO U NEPBBIi, NEPIEHANKY-

JSIpHBIA K Hemy. [lmHa kopoTkoro nmpoBoaHuka I = 20 cM, ero Oimxanmii KOHeI| R &
OTCTOUT OT JAJIMHHOTO MPOBOAHKKA Ha I = 15 cm. I
62. HaiiT pa3HOCTh TOTEHIIMAJTIOB (1 - (2 MEXKAY TOUKaMH | U 2 CXeMBI, €CITH 1 s;l-g R, 2
|

R1 =10 0OM, R, =20 Om, &1 =5Bwu & =2,0 B. BHyrpeHHHE CONPOTUBICHUS HC-
TOYHUKOB TOKa MIPEHEOPEKMMO MaJIbI.

63. B BakyymMe nmeeTcsi CKOIICHHE 3apsaoB B dopme mapa paguycom R. OO0bEMHAs TIIOTHOCTD 3apsi-
JIOB M3MEHSIETCS 110 3aKOHY p = G /I, TIIe G - MOCTOSsIHHAS BEJIMYMHA, I - PacCTOsIHUE OT LeHTpa mapa. Haiitu
3aBUCUMOCTh £ = E(I') ¥ MOCTPOUTH COOTBETCTBYIOIIH T rpaduK.

64. ToHKHMI AIMHHBIA CTEp)KEHb PAaBHOMEPHO 3apsbKeH C JMuHelWHoW mimoTHocThio 7 =10 HKi/M. Ha
MPOJIOJKCHUU OCH CTEPXKHS Ha paccTosHuU & = 20 cM OT ero KOHIIa HaXOJUTCS TO4YeuHbIH 3apsg ( = 10
HKi1. OnpenenuTs cruily B3aUMOACHCTBU S 3apsSKEHHOTO CTEPXKHS M TOUEYHOTO 3apsiia

65. Koo paguycom R = 5,0 cM paBHOMEpHO 3apspkeHO ¢ IMHEeHHOU miaoTHocThio 7 = 0,30 MxKi/m.
OnpenenuTh NOTEHIMAT @ TOYKH, JIEKallel Ha MepreHIuKyyspe K MIOCKOCTH KOJblla, BOCCTaBIEHHOM U3
[IEHTpa KOJIbIla, OTCTOsAIICH Ha paccrostHuu h = 5,0 ¢M OT ero eHTpa.

66. [lo TOHKOMY MOJYKONbBIY pamuycom I = 8 cM paBHOMEpHO pacmupenenéH 3apsg Q = 70 uKo.
Haiiti HanpspKEHHOCTD AJEKTPUYECKOTO MOJIA B LIEHTPE KPUBU3HBI MOITYKOJIbLA.

67. JIe xoHILeHTpUYeckue ceprl 3apsHKeHBI paBHOMEpHO. Ha BHyTpeHHel cdepe HaxoauTcs 3apsia
g1= 0,30 mxKu, a Ha BHenmHen (2= - 0,50 mxKi. Onpenenuts HaNPSHKEHHOCTH 3JIEKTPUUECKOTO MOJIsl B TOY-
KaX, HaXOJSIIMXCSl COOTBETCTBEHHO Ha paccrosiHuu 5, 10 u 20 cm ot obmero nienTpa odeux chep. Paanycs
cdep cooTBETCTBEHHO paBHBI Ry =8 cMmu Ry = 15 cm.

68. DiexTpuyeckoe Moje Cco31aHO ABYMsI OECKOHEUHBIMH MapaJljiebHBIMU IJIACTUHAMH, HECYIMHU
PaBHOMEPHO pacipe/IeSHHBIN 110 MTOMEAIN 3apsiil C MOBEPXHOCTHBIME MIOTHOCTAMHE o1 = 1,00 HK/M? 1 07
= 3,00 aKi/M?. Omnpenenuts HanpsokEHHOCTH £ most: 1) Mexly mmacTiHamu; 2) BHe ruiacTuH. Iloctpo-
UTh TpaduK M3MEHEHHS HAMPSDKEHHOCTH BIOJH JTMHUH, TIEPIICHANKYIISIPHON TIJIaCTHHAM.

69. Paccrosinue mexay 1Byms ToueuHbIMU 3apsaaMu Qp = 1 MxKn u Q2 = - Q1 paBuo 10 cm. Onpene-
muTh cuny F, nelictByromyro Ha Todeunbrid 3apsn Q = 0,1 mxKun, yman€ausiii Ha 1 = 6 CM OT IEPBOTO U
Ha 2 = § CM OT BTOPOTO 3apsiJIOB.

70. BHyTpu MoJIOro MeTaJIMYEcKoro mmapa paguycoM Rp = 10 cM momengH Apyroi MeTaulnyecKui
map paguycom R; = 5,0 cM, umeronmii 3apsn (1 = 0,33 K. Brenmemy mapy cooOmén 3apsa gz = 0,20
MKK1. OnpenenuTs noteHuualn BHyrpeHHero mapa. [loctpouts rpaduk 3aBUCMMOCTH MOTEHIIHANA OT pac-
CTOSIHUSL T10 PAJNYCy.
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71. IInockuii BO3AYIHBIA KOHJAEHCATOP C IJIOMRILI0 00KIanok S = 200 cM? Kaxaas 1 paccTosiHuEM
mexay Humu d = 5,0 MM 3apspkaeTces 10 pasHoctd moreHuanoB U = 600 B u otkmoyaercs ot 6arapen. Kak
U3MEHSATCA EMKOCTh U SHEPrHsl KOHAEHCATOPa, €CIIM B MPOCTPAHCTBO MEXAY OOKIaIKaMu MapaieIbHO UM
BBECTH METAJUTMYECKYIO IJIACTHHY TaKOH e TUIOIaqi U ToumHbl h = 2,0 Mm?

72. PaccTosiHME MEXTy IUIACTUHAMH TIJIOCKOTO KOHJIeHcaTtopa eMKocThio C= 1,0 Mk® yBenuuuiau B N
=2 pa3za, HE OTKIIOYasl OT UCTOUYHMKA, IOIEPKHUBAIOIIETO MEX/1y IIJIaCTUHAMM PAa3HOCTb NOTEHLIUAIOB A
= 1000 B. Kakas npu 3TOM coBepimaercs padbora?

73. Ilpsimoii OeCKOHEUHBIH MPOBOJ, IO KOTOPOMY TeueT Tok |, mmeer ¢
BUTOK, KakK II0Ka3aHO Ha puc. Bo CKOJIBKO pa3 MHIYKIMS MarHMTHOTO i
nosig B T. O Ipy 3TOM OTJIMYAETCS OT UHIYKIIUW MarHUTHOTO TOJISL TPSIMOTO I
TOKa B TOM k€ Touke?

74. DnexTpoH, obmamaronmii ckopocThio V=2,0 MMm/c, BiIeTaeT B OJTHOPOJHOE MAarHUTHOE TOJI€ C WH-
nykiueit B = 0,30 mTi oz yritom « = 30° K HanpaBiieHU O TUHUN WHAyKIuK. Haiitu paguyc r u mar h BuH-
TOBOW JIMHUU, I10 KOTOPOHN ABUKETCS DJIEKTPOH.

4-ii cemecTp
75. B Touky A 3KkpaHa OT UCTOYHHMKA S1 MOHOXPOMATHYECKOIO CBETA AJIMHOMN BOJIHBI A = 0,5 MKM npu-
XOIUT JIBa JIyda: HEMOCPEICTBEHHO OT MCTOYHHMKA JIyd S1A, MeprneHIuKyISIpHbIN dKpaHy, U ayd S1BA, oT-
paXeHHBIH B Touke B oT 3epkana, napamiensHoro nyay S1A (puc. 1). Paccrosinue |1 sxpana ot ucrounuka
paBHO 1 M, paccrossHue h oT myda S1A 10 IUIOCKOCTH 3epkana paBHO 2 MM. OmpenenuTh: 1) uro Oymer
Hal0o1aThCsl B TOUKE A 3KpaHa — YCHJICHHE WU ocialbieHne HHTEHCUBHOCTH; 2) KaK U3MEHUTCS UHTEH-
CHUBHOCTb B TOUKE A, €CIM Ha MYyTH Jyda SiA NEpHEHAUKYIIPHO €My MOMECTHTH IIOCKOapallIeIbHYO
MJIACTUHKY cTekna (n = 1,55) tonumuoit d = 6 MKM.
Ly

JkpaK

Jepxang

76. Ha CTeKISSHHBIN KIMH HOPMAJIBHO K €r0 ITPaHH MaJacT MOHOXPOMATHYECKUI CBET C JUIMHOM BOJIHBI
A = 0,6 Mmxm. B BO3HUKIICH TIpH 3TOM HHTEPHEPCHIIMOHHON KapTHHE Ha OTpe3Ke uIMHOoM 1= 1 cM Habmona-
ercs 10 momoc. OnpeaenuTh NpeIoOMIISIOIMEI yroi 6 KinHa.

77. Ha nuadparMy ¢ KpyrJIbIM OTBEPCTHEM PATUyCcOM I = | MM majaeT HOpMaJIbHO MapaICIbHBINA Y-
YyoK cBeTa JIMHOM BOaHBI A = 0,05 MxMm. Ha myru mydeii, mpolneanmx yepe3 OTBEPCTHE, IIOMEIIAIOT SKPaH.
OnpeneauTh MAaKCHMAIBHOE PACCTOSHUE Dmax OT LIEHTPA OTBEPCTHS JI0 dKpaHa, IIPU KOTOPOM B IIEHTPE TH-
(bpaKkiMOHHOW KapTUHBI elle OyeT HaOtoIaThCsl TEMHOE TISATHO.

78. Ha menp mmpuHoi a=0,1 MM HOpMajbHO IaJaeT MmapauIe/IbHBIA IMYyYOK CBETa OT MOHOXPOMATH-
geckoro ucrounumka (A=0,6 mxMm). OmnpenenuTh NMPHHY | MEHTpaIbHOIO MaKCHMyMa B JIHU(PaKIIHOHHOM
KapTHHE, TPOCLUPYEMON C MOMOIIBIO JUH3bI, HAXOASIIEHCSI HEOCPEACTBEHHO 32 ILEJbI0, HA KPaH, OTCT O-
SIAN OT JIMH3BI HA paccTosTHUM L =1 M.

79. ITydok eCTeCTBEHHOIO CBETa MajaeT Ha MOJMPOBAHHYIO TOBEPXHOCTh CTCKISHHOM IIACTUHBI, I10-
IPYKEHHOU B XKUJKOCTh. OTpaKEHHBIN OT IJIACTUHBI IMYYOK CBETa COCTABISET Yroi ¢ = 97° ¢ majaroumm
nydykoM. OnpeneauTs moKa3aTellb MPEJIOMIICHUS N KUJIKOCTH, €CITU OTPAXKEHHBIM CBET MOJIHOCTHIO MOJISI PU-
30BaH.



CMOSIEHCKNA

Pabouas npocpamma oucyuniunvr 51.5.5 ST

«Duzuray 2 I

80. IlmactmHka kBapma ToimmHOW di = 1 MM, BbIpe3aHHas MEPHEHIAWKYISIPHO ONTHYECKOH OCH
KpHUCTaJlJla, TOBOPAUYUBAET IJIOCKOCTh MOJIAPU3ALMN MOHOXPOMATHUYECKOTO CBETA ONPEACIEHHOW JTUHBI
BOJHBI Ha yron @1 = 20°. Onpenenuts: 1) kakoBa JOmKHA OBITH ToNmMHA d2 KBapleBOW MIACTHHKH,
MTOMEIICHHONW MEXIY ABYMS «d1apaJIeIbHBIMUY» HUKOJISIMH, YTOOBI CBET OBLJT IOJIHOCTBIO MOTAINCH; 2) KaKOH
JUIMHBL | TpyOKy C pacTBOpoM caxapa maccoBoil koHIeHTpanueil C=0,4 Kr/n1 HaA0 MOMECTHUTh MEXIY
HUKOJSIMUA JIIsl TIOJTydeHHus: Toro ke d(dexra? YmenpHOoe BpameHue [o] pacTtBopa caxapa paBHO 0,665
rpa/(M*Kr¥m ).

81. KakuM MHUHUMaJIBbHBIM UMITYJILCOM pmin (B eauHuIIaXx MaB/c) nomkeH 001aiaTh 3JIGKTPOH, YTOOBI
a¢dexr BaBunoa — YepeHkoBa MOXKHO ObLJI0 HaOMI0AaTh B BOAE?

82. MICTOYHUK MOHOXpPOMATHYECKOIO CBETa C JIIMHOM BONHBI Ag = 600 HM IBMIKETCS IO HAIIPABJICHUIO
K Habmomaremo co ckopocThio v = 0,1 ¢ (¢ — CKOpPOCTh pacIpOCTpaHEHUS JJIEKTPOMArHUTHBLIX BOJIH).
OnpenenuTh JJINHY BOJIHBI A M3JIYICHHUS, KOTOPYIO 3apPETHCTPUPYET CIIEKTPaTIbHBIN IPUOOP HAOI 0 JaTelIs.

83. HaiitTi KOHIIEHTpaIM0 CBOOOIHBIX JIECKTPOHOB MOHOCHEPHI, €CIIH IS PAJMOBOIH C YaCTOTOU V =
100 MI' ee mokazarens nmpenomiaeHus n= 0,90.

84. Vimes B BH Iy, YTO JUIS IOCTATOYHO JKECTKMX PEHTTCHOBCKHX JIyUeH 3JIEKTPOHBI BEIISCTBA MOXHO
CYMTATh CBOOOIHBIMH, ONPEIACIIUTh, Ha CKOJIBKO OTJIMYAETCS OT €AMHUIILI TTOKAa3aTelb MpeIoMIIeHUS rpadu-
Ta A7l PEHTTeHOBCKUX Jy4el ¢ JIUHON BOJHBI B Bakyyme A = 50 mm.

85. DHepreruueckas CBETHMOCTb abCOMIOTHO depHOro teaa M» = 3,0 Br/em?. Omnpenenuts minHy
BOJIHBI, OTBEYAOIIYI0 MAKCUMyMYy HCITYCKaTeIIbHOH CIIOCOOHOCTH ATOTO TeJa.

86. Meaublii mapuk guamerpa d = 1,2 ¢M IOMECTHJIM B OTKA4aHHBIM COCYI, TEMIIEpaTypa CTEHOK KO-
TOPOTO TOICPKUBACTCS OMM3KON K abcomtoTHOMY Hymo. HauanmpHas Ttemmeparypa mapuka To = 300 K.
CunTas TOBEPXHOCTh INApHUKa aOCONIOTHO YEPHOM, HAWTH, 4Yepe3 CKOJIBKO BPEMEHH €ro TemIeparypa
ymeHbpImTCsa B 1= 2,0 pasa.

87. Haiiti ¢ momompio dopmynbl [lmanka MOIHOCTE U3ITy9€HUS SMHUIIBI TOBEPXHOCTH a0COIIOTHO
YEPHOTO TeJa, MPUXOISAIICIOCs Ha Y3KMH MHTepBall JIUH BoJaH AL = 1,0 HM BOJIM3H MakCHMyMa CIIEKTPaJl b-
HOU INIOTHOCTH M3IydeHus, mpu temieparype teiaa T = 3000 K.

88. ®oton ¢ umnyiascoMm p = 1,02 MsB/c, rme ¢ — CKOpPOCTh CBETa, paccesuics Ha IMTOKOMBILEMCS CBO-
00THOM JJICKTPOHE, B pe3yibTare 4ero ummnyiasc ¢otona cran p' = 0,255 MaB/c. Tlox kakum yriom pacce-
sicst (oToH?

89. DiexTpOMarHUTHOE M3IydeHHe ¢ JIMHON BOMHBI A = 0,30 MKM majaeT Ha (OTO3JIEMEHT, HaxXOds-
nMKCs B peXuMe HachleHUs. COOTBETCTBYIOIIAS CIIEKTpalIbHAs YyBCTBUTEIBLHOCTE (poTodnemMenTa J = 4,8
MA/BTt. HaiiTu BpIX0 (POTOJEKTPOHOB, T. €. UUCIO (POTOIIEKTPOHOB HA KXKABIN Majaronmii GoToH.

90. Mexnay AByMsl CKPEIICHHBIMHU TOJIIPU3aTOpPaMH IMOMEIIEHA KPUCTAUIMYECKas IUIACTUHKA TOJIIIH-
Hoit 0,045 mm. IlmacTuHKa BeIpe3aHa M3 KPUCTAIIA C IIOKA3aTeIsIMU IpeIoMIICHUS ny = 1,54 u ne = 1,55 na-
paJUIEIbHO €r0 ONTHUYECKOW OCH KpUCTalla U OPUEHTUPOBAHA TaK, YTO YroJl MEXAY INIaBHBIM HaIlpaBJICH U-
€M IEepBOIo IMOJSIpU3aTopa U ONTHYECKOM ochbio miacTuHku paBeH 30°. Ha cucremy magaer HOpManbHO
HEMNOJISIPU30BaHHbBIN CBET € IJIMHOMN BOIHBI 0,6 MKM M HHTEHCUBHOCTHIO Io. HaiiTu nuHTeHCHMBHOCTD | cBeTa Ha
BBIXOJIE U3 CUCTEMBI.
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91. IIpu 3axBaTe HEUTPOHA SIAPOM Li° MIPOUCXOJUT sJIEpHAsT PeaKIus L +n—T+He*s KOTOpPOH
BoeIgensercs sHeprus Q = 4,8 MaB. Haiitu pacnpenencHue SHEPTUH MEXAY MPOAYKTAMH PEaKIIUH, CAUTasI
KUHETUYECKYIO YHEPTHIO MCXOTHBIX YACTUI] TPEHEOPEIKUMO MATIOM.

92. llpu cnusSHUYU JASHTPOHA C SIAPOM L MPOUCXOJIUT SJIEPHAS PEAKIHS L +d—>n+Be',B KOTOpPOU
BoIAensgercs 3Heprus Q = 3,37 MbB. CunTas KHHETHYCSCKYI0 DHEPIHI0 MCXOIHBIX YaCTHUII IIPEHEOPEK MO
MaJIOl, HAUTU pacIpeNeIeHUE SJHEPIUU MEX Y IPOAYKTAMU PEaKLUU.

93. Ilyuok na3epHoro usnydeHus MomHocThio W = 100 BT magaer Ha HEnpO3payHyO ILUIACTUHKY IO
yoiioM o = 30°. Ilnactunka nomomaer 60 % manaromieil SJHepruu, a OCTAIbHYIO SHEPTHIO 3€PKAJIbHO OTpa-
»kaeT. Haiigure aOCOIIOTHYIO BEIMYMHY CHIIBI, JCHCTBYIOIIEH Ha ILIACTMHKY CO CTOPOHBI cBeTa. CKOPOCTh
cera c =3 x 108 m/c.

94. Ily4ok yapTpaHOoJIETOBBIX JIydel ¢ JIMHOW BOJIHBI A = 107 ™ nmepeaaeT MeTalIndecKOl MOBEPX-
Hoctd MommocTs P = 10°° Br. Onpenenute BeIHUNHY BO3HUKAIOIIETO (POTOTOKA, ecii (GoTOI(EKT BEI3BI-
Baetr o = 0,01 magaronux GoroHoB. Iloctosunas Ilmanka h = 6,610 JI>kec; CKOPOCTE CBETa B BAKyyMeE C =
3108 m/c; 3apsn JIeKTpoHa € = 1,6 107" Ko1. [orennuan 00JTy9aeMOTr0 TPOBOTHUKA OCTACTCSI TTOCTOSTHHBIM.

95. MenHbli 1mApUK auaMeTpoM d MOMEIIEH B OTKaYaHHBIM COCYJ, TeMIIEpaTrypa CTEHOK KOTOPOTO
oJiIep KUBaeTCs OaM3KoM K abcomoTHOMY HY0. Hawanmpras temmepatypa mapuka To = 400 K. 3a Bpems
At = 4 yaca Temmeparypa mapuka yMeHblaercsa B M = 2 paza. CunTas MOBEPXHOCTH IApUKa abCOIIOTHO
YepHOH, OnpeeuTh ero auametp d.

96. MoHoOXpoMaTHYeCKasi CBETOBasl BOJIHA OT TOYECYHOIO MCTOYHHKA C paccTosHus a = 20 cM magaeT
HOPMAJIbHO MO OTHOIICHUIO K OAHOU U3 Iuemneil nuadparMbl ¢ IByMs Y3KUMH LICNISMHU, OTCTOSIIMME JIPYT OT
npyra Ha paccrosaue d =1,5 mM. Ha akpane, pacrionoxenHom 3a quapparmoit Ha | = 100 cm, oOpasyercs
cucreMa MHTEPQPEPEeHIITMOHHBIX MmoJjioc. Ha kakoe paccTosiHue W B KaKyl0 CTOPOHY CMECTSTCSI 3TH IOJIOCHI,
€CITi OJIHY U3 IIeNiel TePEeKPBITh CTEKISIHHON MIACTUHKON TOMIMHBI h = 10 MKM.

97. Ilnockast cBeToBas BojiHa ¢ A = (0,6 MKM I1a/1acT HOPMAJIBHO Ha JIOCTATOYHO OOJIBIIYIO CTCKISTHHYIO
IIJIACTUHY, HAa IPOTUBOIMOJIOKHON CTOPOHE KOTOPOH czienaHa Kpyriasi BeieMka. [l Touku HabnroaeHus P no
HOpPMAaJH OT LIEHTPa BBIEMKU OHA MPEACTaBIseT cO00i mepBbie monTopsl 30HbI Openens. Halitu rmyduny h
BBIEMKH, IIPU KOTOPOM MHTEHCUBHOCTH CBETA B TOUke P OyaeT paBHOM MOJOBUHE OT MHTEHCUBHOCTH Tajla-
IOIIETO CBETA.

98. [lnockuit amOMUHHUEBBIN JIEKTPOJ OCBEIIACTCS YIbTPAPHOIECTOBBIM CBETOM C UIMHOW BOJIHBI A =
8,30 x 10™® m. Ha xakoe MakCHMAIbHOE PACCTOSHUE OT MOBEPXHOCTH 3IEKTPOJA MOXKET YIAIUThCS (OTO-
AJIEKTPOH, €CJIM BHE JJICKTPOJA MMEETCS 3aJIEPKUBAIOIICE AJIEKTPUYECKOE Mojie HampsbkeHHoctn E = 7.5
B/cm? Kpacnast rpanuia Gotosdxpexra JUIsi alIOMHHES COOTBETCTBYET THHE BOMHBI A = 33,2 x 107° m.

99. HaiiTi 1rHY BOJHBI MOHOXPOMATHUYECKOTO M3TydeHUs, eclii B onbiTe KOHra paccTosiHue meps oro
UHTEPPEePEHIIMOHHOTO MaKCUMyMa OT LIeHTpaibHOU mosiockl X = 0,05 cM, paccTosiHME OT MIJIOCKOCTH Iesneit
710 ’KpaHa HabmrogeHui D = 5 M, paccrostHue mexay mensmu 21 = 0,5 cm

100. OHa U3 CEKTPANTBbHBIX JIMHUH, UCITYCKAEMBIX BO30YKICHHBIMA HOHaMU He+, mMeeT JIIMHY BOJI-
Hbl A = 410 um. Haiitn goriepoBckoe cMenienne AA 3TON JTUHHH, ecii ee HabmonaTe moa yriiom 0 = 300 k
Iy4YKy JBMXKYLLMXCS MOHOB ¢ KuHeTnuecko sHeprueit T= 10 MaB.

101. PaguonokaTop pabotaer Ha juymHE BOTHBI A = 50.0 cM. OmIpenenuTh CKOPOCTh MPHOIUKAIOIICTO-
Csl caMoJieTa, €clii 4acToTa OMEeHHI MEeXy CUTHAJIOM MepeaTyuKa U CUTHAJIOM, OTPaKEHHBIM OT CaMOJIeTa,
B MECTE pacIoJIo’KeHHUs JokaTopa paBHa Av = 1.00 xI'm.

102. CKOIBKO B-9acTHI] HCITyCKAeT B TedeHme oHoro gaca 1,0 Mxr msoroma Na®*, mepron momypac-
najia KoTroporo paseH 15 4u?

103. Cuwnras pamuyc sinpa pasHeiM R = 0,13 A v, re A — ero MaccoBoe 9HCIIO, ONCHUTH IIOT-
HOCTB SI/Iep, a TAkKe YUCII0 HYKIOHOB B €IMHUIIE O0BEMa s/Ipa.

104. Y3kuii mydoK o-4acTHUIl ¢ KHHeTHu4eckoi sHepruerd 1,0 MaB nmanaer HopMaabHO Ha TIJIATHHOBYIO
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¢onbry TonumHbl 1,0 Mxm. HaGmronenne paccessHHbIX 4acTull BeseTcs oA yrioM 60° K HanpaBJIEeHUIO T1a-
JIAFOIICTO ITydKa TP MOMOIIM CYSTYHKA C KPYIJIBIM BXOJHBIM OTBEepCTHEM Iuomaau 1,0 cm?, KOTOpOE pac-
MoJIOkeHOo Ha paccrossHuU 10 cMm oT pacceuBaromiero yuyactka Qonbsru. Kakas nonst paccesHHBIX 0-YaCTHI]
najaeT Ha OTBEPCTUE CUETUHKA?

105. Hatitu nmuny BostHb K o-muann menu (Z = 29), ecnmi ©3BECTHO, YTO JITMHA BOJHBI K (-TMHUM Ke-

ne3a (Z = 26) paBua 193 nm.

6.4. MeToanueckne MaTepHuaJibl, ONpeaeJisiioNMe Npoueaypbl OUEeHUBAHMS 3HAHMI, yMeHUH,
HABBIKOB U (WJIH) ONbITA AeSITEJJbHOCTH, XapaKTe PU3YyIOIIMX 3Tanbl () OpMUPOB aHUST KOMIIETe HIIUI

[Ipotiemyps! olleHUBaHUS 3HAHWM, YMEHHH, HABBIKOB, XapaKTEPU3YIOIIMX 3TAIbl (GOPMUPOBAHUS KO M-
METEeHIN M, U3JI0KEHBI B METOAMYECKUX PEKOMEHAIUAX M0 U3Yy4eHUI0 Kypca «DU3UKU», B KOTOPHIE BXOJSAT
METOIUYCCKNEC PCKOMCHAAIIMHN K BBIIIOJJHCHHUIO U 3allIUTC na6opaT0prlx pa60T, 110 BBIIIOJTHCHUIO ITPAKTUYC-
CKHX 3aJIaHW, 110 BBINTOJHEHHIO PACUCTHBIX 33/IaHN .

7. IlepeyeHb OCHOBHOM M JOMOJHUTEJILHOM JIUTEPATYPbl, HEOOXOAMMOM /151 OCBOCHHUS TUCLH-
IIMHBI

a) OCHOBHAs JINTepaTypa:

1. CaBenbeB U. B. Kypc o6meii ¢usuku. B 5 T1. T1. Mexanuka [3neKTpoHHBIH pecypc]: YuebHoe mo-
cobue. 5-e u3a., ucnp. —CII10.: M3narensctBo «Jlanb», 2011.-352 ¢. — Pexxum gocrymna:
hitp://e. lanbook.com/books/704/

2. CagenneB U. B. Kypc obmeit ¢usuxu. B 5 T1. T2. DnexrpruuecTBO U MarHeTU3M [3JeKTPOHHBIH pe-
cypc]: YueOnoe mocobue. 5-e usg., ucnp. —CI10.: U3narensctBO «Jlanby, 2011.-343 ¢. — Pexxum pocrymna:
http://e. lanbook.com/books/705/

3. CaBenneB U. B. Kypc o6ueit ¢pusuku. B 5 1. T3. MonekynspHas ¢u3uka U TepMOJMHAMUKA [ K-
TPOHHBIN pecype]: YuebHoe mocodue. 5-¢ uzn., uctp. —CII6.: M3natensctBo «Jlamby, 2011.-209 c. — Pexxum
noctyma: http://e.lanbook.com/books/706/

4. CasenweB U. B. Kypc obmeit ¢usuku. B 5 11. T4. Bonmuel. Ontuka [371eKTpoHHBIH pecype]: Yueo-
Hoe ocobue. 5-¢ u3., ucnp. —CII06.: MznatensctBo «Jlanb», 2011.-252 ¢. — Pexxum gocrymna:
http/e. lanbook.com/books/707/

5. CaBenneB U. B. Kypc o6ueit ¢pusuxu. B 5 1. T5. KBantoBas ontuka. AtomHas ¢pusuka. Ousmka
Tpepaoro tena. dusnka aTOMHOTO S/Ipa W 3JIEMEHTAPHBIX YaCTHIL [IEKTPOHHBIN pecypc]: Y4eOH oe moco-
oue. 5-e uzn., uctp. —CII6.: UznarensctBo «Jlauby, 2011.-369 c. — Pexum nocrymna:
http://e. lanbook.com/books/708/

0) 10MOTHUTEIbHAS JIUTEPAaTypa:

1. letnad A. A., ABopckuii b. M. Kypc ¢usuku. M.: Beicnmkona. 2011 -380 c.

2. Tpopumosa T.M. Kypc ¢usuxu. M. Beicur mkona. 2008— 506 c.

3. UeproB A. I'., BopoOseB A. A. 3agaunuk 1o ¢usnke.7/-¢ u3a. nepepad. u gom.-M.:duzmariaut. 1988
—526¢

4.®Ousnyeckuil MpakTUKyM. MexaHuka u MoJsiekyisipHast ¢usuka. B. E. VIBanos, B. I'. Kosznos, B. A.
Haiinenos, I'. B. Cemumes.- Cmonenck, ¢ruman FOYBIIO «MOU(TY)» B 1. Cmosencke, 2007.- 55 c.
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5. Onucanws 1abopaTOPHBIX PaboT MO (GU3MKE ¥ METOIUYECCKUE YKa3aHHS K HUM. DJIEKTPHUYECTBO U
maraetusM. M. A. Apumuenko, B. E. MiBanos, B. A. Haitnenos, I'. B. Cenumes.- CmosneHckuit dunman
T'OVYBIIO «MDU(TY)», 2009. - 76 c.

6. JTabopaTopHBIi TPAKTHKYM IT0 ONITHKE. YueOHOe mocobue mo aucuuruinHaM «Pusnka» u «OCH OBBI
ontukun». bensikoB M. B., Cenmumes I'. B., UBanos B. E., Haitnenos B. A.., Hlupoxux T. B.- PUO ¢unuana
MOMU B r. Cmonencke. CmoneHck, 2011. - 88c.

7. Ilpaktuyeckue 3a1aHus 110 ONTHKE: Y4eOHoe mocodue mo aucuuruimaaM "dusnka”, «OCHOBHI O1I-
tuku». benskoB M.B., Cenues I'. B., MiBanos B. E., ITanuenko C. B., [llupoxkux T. B.- PUO ¢unmana
'OV BIIO "M3HU (TVY)" B r. Cmonencke. Cmonenck, 2010. — 92c.

8. MBanoB B.E. 3amaun mno ¢Qu3nveckuM OCHOBaM MeXaHWKU: cOopHUK 3amad/B.E.VBaHOB,
I'.B.Cenume, T.B.Illupoxkux- PUO dunmana FTOYBIIO «MOU(TY)» B r. Cmonencke, 2008.-36 c.

9. BanoB B.E.C6opuuk 33134 mo GU3NYECKUM OCHOBAM MOJICKYIISIPHO -KWHETHYECKOW TEOPUH U Tep-
moaunHamuku/B.E.MBanos, I'.B.Cenumes, T.B.Illupoxux- PUO ¢ununana TOYBIIO «MOU(TY)» BT. C™MO-
nencke, 2008.-24 c.

10. Hupokux T.B. COOpHUK TECTOBBIX 33JaHUM 11O PU3UKE: ydeOHO-ITPaKTUYECKOe H3/1a-
Hue/lllupoxux T.B., BanoB B.E., Cemumes I'.B., Haiinenos B.A., Cmonenck: dumman 'OYBIIO
«WMBU(TY)» B 1. Cmonencke, 2009, - 88 c.

11. Cenumnes I'.B. ®usndeckne uamMepeHus u ux oopadorka. Meromudeckrue pekomeHaanu/ Cenuies
I'.B., borateipeB A.®., UBanor B.E., lllupoxux T.B.- Cmonenck: PUO ¢unmana MOU B 1. CmoneHcke,
2014.- 40 c.

12. Cenumer I'.B. Bompocsr u 3amanus k mabopatopHbiM padoram no ¢usuke. Yactel./I.B.Cenuies,
T.B.lImpoxux/Tlog pen. A.®. borareipeBa: Cmonenck: PUO dunmana TOYBIIO «MOU(TY)» B 1. Cmo-
nmerncke, 2007.- 39 c.

13. CemumeB I'. B. ®usuka uvacts 1. KoHcnekr jekuuil /uis CTYIE€HTOB-3a0YHHUKOB HHKEHEPHO-
TexHudeckux crernuansaocreii By3a/ Cenmmes I'. B., Iupoxux T. B., Haiinenos B. A.: Cmonenck: PUO
dumnana «MOU(TY)» B r. Cmonencke, 2013.- 72 c.

14. Cemumer I'. B. ®wusuka gacte 2. KoHCHEKT JEKIUH I CTYIACHTOB-3a0YHHKOB WHXKEHEPHO-
TexHuuyeckux crenuanbHocteil By3a/ Cenumie . B., llupokux T. B., Haiinenos B. A.: Cmonenck: PO
¢umana «MOU(TY)» B 1. Cmonencke, 2014.- 60 c.

15. Cemume I'. B. ®usuka vacte 1. [IporpamMma, MeToauveckue ykazaHUsi U KOHTPOJIbHBIE 3a/1aHUS
JUISL CTYIEHTOB-320YHUKOB MH)KEHEPHO-TEeXHUYEeCKUX crnenuanbHocteil By3a/ Cenues . B., upoxux T.
B., Haiinenos B. A.: Cmonenck: PUO ¢unuana «MOU(TY)» B r. Cmonencke, 2014.- 76 c.

16. benskoB M. B. ®usuka yacts 2. [Iporpamma, MeToMuecKre yKazaHUs U KOHTPOJIbHBIE 3aJaHUs
JUISL CTYICHTOB-3a0YHUKOB MHKEHEPHO-TEXHUYECKUX cliennanbHocTe By3a/ bensko M. B., BanoB B. E.,
Konomnes /1. 1O., [Manuenko C. B., [Hupoxux T. B.: Cmonenck: PUO ¢unmana «<MIOU(TY)» B 1. CmoneH-
cke, 2014.- 76 c.

8. [lepeueHnnb pecypcoB HHG OpPMALMOHHO-TeJJe KOMMYHUKAIMOHHOH ceTH « IHTEepHeT», HEe00-
XOIMMBIX /IIS1 OCBO€HHSI TUCHUIIMHBI

1. TCCCU 237-2008. Tabmuibl CTaHIAPTHBIX CIIPABOYHBIX TaHHBIX. DyHIaMeHTanbHbIe Qr3mde-
CKHME KOHCTaHTHI. Peskum moctyma: Www.docs.cntd/ru/document/1200100402/

2.TOCT 8.417-2002 I'CU. Enununsl BenuunH. Pexxum gocryna: Www.fsetan.ru/library/doc/gost-
8417-2002/

3. CrpaBouHbIif MaTtepual o ¢usuke. Tabmuunble naHHbIC. Pexkum nocryma:
www.fizportal.ru/help/
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http://www.fsetan.ru/library/doc/gost-8417-2002/
http://www.fsetan.ru/library/doc/gost-8417-2002/
http://www.fizportal.ru/help/

Pabouas npocpamma oucyuniunvr 51.5.5 N
«Dusuxay

cMonexckmni
( @nanan

M3

4. Kypuan «Ycrexu ¢Qu3nueckux Hayk». Pexxum mocryma http//www. ufn/ru/
9. MeToanyeckue yKa3anusi AJ151 00y4alOUMXCs 10 0CBOEHUIO THCIUTIIHHBI

VYcnenmoe n3ydeHue Kypca TpeOyeT MOCeIeHUs JICKINH, aKTUBHOW PabOThl HAa PAKTHYCCKHUX 3a-
HATUAX U Ta0OPaTOpHBIX paboTax, BHIMOJHEHUS BCEX YUEOHBIX 3aJaHUU MperojaBaTelis, 03HAKOMJICHUS C
OCHOBHOM U JIOIIOJHUTEIBHOM JTUTEPATYpOX.

Bo BpeMms 1eKIUM CTYACHT J0JDKEH BECTU KPAaTKUM KOHCIEKT.

Pabora ¢ KOHCIIEKTOM JICKIIUI MpEAroIaracT IPpoCMOTP KOHCIIEKTa B TOT K€ JIEHb MOCIE 3aHSATHH.
st 37010 HEOOXOAUMO OTMETHTh MaTepuaibl KOHCIEKTa, KOTOPBIE BBI3BIBAIOT 3aTPyJHEHUS JJIs TIOHUM a-
Hus. [Ipu sTom oOywaronmiicss JOMKEH cTapaTbCs HaWTHU OTBET Ha 3aTPYAHUTENIBHBINA BOMPOC, UCIOIB3YS
PEKOMEHIOBaHHYIO JINTEpaTypy. Eciu eMy caMoCTOSTEeNbHO HE YIalloch pa3o0paThes ¢ MaTepuaiom, Heoo-
XOIMMO CPOPMYIUPOBATH BOMPOCHI U OOPaTUTHCS K MPENOJaBaTell0 Ha KOHCYAbTALMHU WU OnMkaninei
JICKIINH.

OOyuaromemMycss HeOOXOMMO PETYISPHO OTBOJUTH BPEeMs Ul IOBTOPEHUS MPOWICHHOTO MaTep U-
aja, IpoBepsisi CBOM 3HAHUSI, yMEHUS M HAaBBIKU IO KOHTPOJIBHBIM BOIIPOCAM.

[IpakTuyeckre (CeMUHAPCKUE) 3aHATHUS COCTABISIOT BAXKHYIO YacTh MPO(ecCHOHAIBHON MOATOTOB-
ki cTyneHToB. OCHOBHas IIeNIb NMPOBENEHUS MPAKTUYECKUX (CEMHHAPCKHUX) 3aHATUH — (QopMupoBaHHe y
CTY/IEHTOB aHAIMTHYECKOTO, TBOPUYECKOTO MBIIUICHUS MyTeM IPUOOPETeHUs MPAKTHYECKUX HABBIKOB.

Metoanueckue ykazaHUsl K MPAKTUYECKUM (CEMHUHAPCKUM) 3aHATUSAM IO JAUCHHUIUIMHE Hapsmy C
paboueit mporpamMmmMoil U TpadKoM yd4eOHOTO Tpollecca OTHOCUTCS K METOJIMUECKUM JOKYMEHTaM, OIpe/ie-
JSIOIIMM YPOBEHB OpTraHU3aIl[MM M KauyecTBa 00pa30BaTeIbHOIO Ipoliecca.

Conepxanmne npakmuueckux (cemunapckux) sausmuil puxcupyercs B PI1J] B pazaene 4 HacTosIei
MPOTPAMMBI.

Baxxnoli cocrapisrorneit 110001 (GopMbI TPAKTUUYECKUX 3aHATUH SBIISIFOTCS YIIPKHECHUS (3aIaHUS).
OcHoBa B yIpa)XKHEHUU — MIPUMEP, KOTOPBIA pa30rpaeTcs ¢ MO3UINU TEOPUH, pa3BUTOM B sekiuu. Kak mpa-
BHUJIO, OCHOBHOE BHHUMaHUE yAeNseTcss GOPMUPOBAHUIO KOHKPETHBIX YMEHHUH, HABBIKOB, YTO W OMPEACIISCT
coJiep>KaHue JESITEeIbHOCTU CTYACHTOB — peIleHue 3ajad, rpaduueckue pabOThl, YTOUHEHHE KaTETOPHHU U
MOHSITUI HAYKHU, SBJISIFOIIMXCS MPEANOCHUIKON MPAaBUIBHOTO MBIIIUICHUS U PEYUH.

[IpakTiyeckue (CeMHUHAPCKUE) 3aHSTUS BBITOIHSIOT CIEAYIONKE 3a1a4H:

CTUMYJUPYIOT PErYIsPHOE MU3Y4EHUE PEKOMEHJIOBAHHOM JTUTEpaTyphl, a TAKKE BHUMATEIbHOE OT-
HOILIEHHE K JIEKHHOHHOMY KypCYy;,

3aKpeIIAIOT 3HAHUS, MOJyYEHHBIE B MPOIIECcCe JIGKIIMOHHOTO 00Yy4eHHsI U CaMOCTOSITeIbHOU pado-
ThI HaJ| JINTEPATYPOH;

pacumpsioT 00beM MPOPeCCHOHATLHO 3HAYUMbBIX 3HAHUW, YMEHUH, HABBIKOB;

MO3BOJISIIOT MPOBEPUTH MPABUIBHOCT paHee MOTyYeHHBIX 3HAHU;

MPUBHUBAIOT HABBIKA CAMOCTOSITEIIbHOTO MBIIUIEHUS], YCTHOTO BBICTYILICHUS;

CIOCOOCTBYIOT CBOOOTHOMY OIIEPUPOBAHUIO TEPMUHOJIOTHEH;

MPEAOCTABIISIIOT MPENOJaBaTEN0 BO3ZMOKHOCTh CHCTEMAaTHYECKd KOHTPOJIUPOBATh YPOBEHBb CaMo-
CTOSATENBHON PabOTHI CTY/ICHTOB.

[Ipy moAroTOBKE K MPaKTH4YeCKUM 3aHATHUSIM HEOOXOIMMO MPOCMOTPETh KOHCIEKTHI JIEKIIUN H
METOJMYECKUE YKa3aHHS, PEKOMEHJOBAHHYIO JIUTEpAaTypy IO JAHHON Teme; MOATOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

Ha npakruueckoM 3aHSATHHU CTYAEHTHI I10JI PyKOBOJICTBOM IpPENOAaBaTess pelaoT 3a1a4u 10 JaH-
HOll Teme. 3a 10-15 1o OKOHYaHUS 3aHATHS MPENOJaBaTeNlb MPOBOAUT MHUCHMEHHOE TECTHPOBAHHUE WIIU
OJUI-0IpOC, IO pe3ynbTaTaM KOTOPBIX BBICTABIISETCS OLIEHKA 3a IPAKTUYECKOE 3aHSTHE.


http://www.ufn/ru/
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JlaGopaTopHbie pabOTHI COCTABIISIOT BAaXKHYIO YacTh NMPOQECCHOHATBHON MOATOTOBKUA CTYACHTOB.
OHM HampaBJeHbl Ha HKCIIEPUMEHTAIbHOE MOATBEPKICHUE TEOPETH YECKUX MOJIOKEHUN U (GopMUpOBaHHE
y4eOHBIX U MPO(PECCHOHANBHBIX TPAKTUYECKUX YMEHUM.

BeimonHenue cryaeHTaMu 1a00paTOpHBIX pabOT HAMPABICHO Ha:

00001IeHe, CUCTEeMAaTH3aIUIO, YIIIYOJIeHUE, 3aKPETICHUE TTOTYYeHHBIX TEOPETUUECKUX 3HAHUHN 110
KOHKPETHBIM TeMaM JIMCLUTLIINHBI,

dopmMHEpOBaHUE HEOOXOAUMBIX TPOPECCHOHATBHBIX YMEHUN U HABBIKOB.

JIMCIUTIITMHBL, 10 KOTOPBIM TMJIAHUPYIOTCS J1a0opaTOpHbIE PabOTHI U UX 00BEM, OMPEACISIOTCS pa-
0604nMHU y4eOHBIMH TJIAHAMH.

Metoanueckue ykazaHHUsl MO MPOBEJIEHUIO JIaDOPaTOPHBIX pabOT pa3pabaThIiBalOTCS HA CPOK JeH-
ctBus PITJI (ITIT) u BKIIOUAKOT:

3arjJaBUe, B KOTOPOM YyKa3bIBaeTCs BUJ PaOOTHI (labopaTtopHasi), ee MOPSAKOBBI HOMEp, 00BEM B
yacax 1 HauMEHOBAHUE;

1eJb paboThI;

IpeaMeT U CofiepyKaHue paboThl;

o0opynoBaHMNE, TEXHUUYECKHE CPEJICTBA, HHCTPYMEHT;

MOPSIIOK (TTOCIEeN0BATENbHOCTD) BBITIOTHEHUS Pa0bOTHI;

MpaBuja TEXHUKA 0€30MaCHOCTH M OXPaHbl TPy 1O JaHHOU padoTe (10 HEOOXOAUMOCTH );

obume mpaBuiIa K 0poOpMIICHUIO pabOTHI;

KOHTPOJIbHBIE BOIIPOCHI U 33aHUS;

CIIUCOK JIUTEPATYphI (110 HEOOXOIUMOCTH ).

Coneprxanne adbopatopHbix padot pukcupyercs B PIIJ] B paszaene 4 HacTosImel mporpaMMel.

[lpu nanupoBaHUM J1AOOPATOPHBIX PAOOT CIEAYeT YYUTHIBATH, UTO HAPSLY C BEAYILICH IENbI0 —
MOJATBEPKACHUEM TEOPETUUYECKUX MOJIOKEHUH — B XOJIe BHITIONHEHUS 33aHUN y CTYIEHTOB (OPMHUPYIOTCS
MPaKTUYECKUE YMEHUS M HaBBIKK OOpalleHus ¢ 1ab0paToOpHBIM 000PYIOBaH EM, anmapaTypoi H mp., KOTO-
pble€ MOTYT COCTaBJISATh YaCTh MPO(PECCHOHAIBHON MPAKTUYECKON MOATOTOBKH, a TAKKE HCCIEIOBATEILCKUE
yMeHus (HabmoaTh, CpaBHUBATh, aHAIU3UPOBATh, YCTAHABIMBATH 3aBUCUMOCTH, JIeJIaTh BHIBOJBI U 000 0-
IICHUSI, CAMOCTOSITEJIbHO BECTH UCCIE0BAHU 51, 0GOPMIISITH PE3YIbTATHI).

CocraB 3aganuii s 1a00paTOpHOI PabOTHI AOKEH OBITH CINIAHUPOBAH C TAKUM PAcueTOM, YTOOHI 3a
OTBEJICHHOE BPEMsI OHH MOTJIM OBITh KAYECTBEHHO BBITIOJIHEHBI OOJIBIIMHCTBOM CTYIICHTOB.

Heo0xouMbIMU CTPYKTYPHBIMH 3JIEMEHTaMU JIAO0paTOpHON paboThl, TOMUMO CaMOCTOSATENIBHON Jes-
TEJILHOCTU CTYJACHTOB, SIBJISIETCSI MHCTPYKTaX, MPOBOJUMBIN IMPENOAaBaTeIeM, a TakKe OpraHu3anus o00-
CY)XJIECHUS UTOTOB BBINOJIHEHUS J1a00paTOPHOM pabOTHI.

Beinonuenuto nabopaTopHoi paboThl MpPEIIECTBYET MPOBEpKa 3HAHUI CTYJEHTOB — UX T€OpeTHYe-
CKOHM TOTOBHOCTH K BBITIOJIHEHUIO 33 JaHHSL.

B xoze BeimoniHeHHs 1a00paTopHOIl pabOThI CTYIEHT TOTOBUT OTYET O pabote. B oTuer 3anocsTCs pe-
3yNbTaThl BBHIMOJIHEHHS KaXJIOTO MYHKTa 3aJaHus (CXeMbl, Tuarpammsl (rpaduku), TabIuIbl, pacyeTsl, OT-
BETHI Ha BOTIPOCHI ITYHKTOB 33/IaHUsI, BBIBOJIBI  T.I1.).

3a 10 MUHYT O OKOHYAHHUS 3aHATUS ITPENoIaBaTesb MpoBepsieT 00bEM BHIMOJHEHHON Ha 3aHATHU pa-
OOTBI M OTMEYAET PE3yNbTaT B paboueM KypHaJe.

OcraBumecss HEBBIMOJHEHHBIMU MYHKTHI 3a/1aHUSI CTYIEHT 0053aH A0eNaTh CaMOCTOSTEIBHO.

[ToMrMO cOOCTBEHHO BBITIOHEHUS PaOOTHI AJIsl KaKIOW 1a00opaTOpHOI paboThI MpeaycMOTpeHa Mpo-
Lexypa 3allMThl, B XOJ€ KOTOPOM IPENoAaBaTelb MPOBOIUT YCTHBIM MJIM IHUCBMEHHBIN OIPOC CTYACHTOB
JUTSL KOHTPOJISI IOHUMaHUS BBITIOJTHEHHBIX UM W3MEPEHUM, MPABUIIBHON WHTEPIIPETAIUN TTOJTY4SCHHBIX pe-
3yJAbTaTOB M YCBOCHHSI UMM OCHOBHBIX TEOPETUYECKUX U MPAKTUYECKUX 3HAHHUH MO TeMe 3aHATHSI.
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IIpy MoAroToBKe K 3K3aMeHY B JIONOJHEHHUE K M3Yy4EHHMIO KOHCIEKTa JIEKIUHA M y4eOHBbIX OCOOMA,
HEOOXOIMMO TOJIb30BaThCs YICOHOU JTUTEpaTypOl, peKOMEHIOBAHHOW B HacTosimel mporpamme. [lpu mo -
TOTOBKE K DK3aMEHY HY)KHO U3Yy4UTh TEOPHUIO: OMPEIEIICHNS BCEX MOHITUM U 3aKOHOB JIO COCTOSIHMS ITOHU-
MaHUs MaTepuaia, CaMOCTOSITEIbHO PEUIMTh 110 HECKOJIbKY THUIIOBBIX 3ajau IO KaX/10i TeMe.

CamocrositenpHas padora ctyneHToB (CPC) mo aucnumimHe UrpaeT BaXHYIO POJIb B XOJE BCErO
ydeOHOro mporecca. Meroauyeckue mMarepuaibsl U pekoMmenaanuu i odecneuenuss CPC rotossres mpe-
[10/1aBaTEIEM U BBIIAIOTCS CTYJICHTY.

10. Ilepeyens MH(}OPMALMOHHBIX TEXHOJIOIWI, UCMOJIb3yeMbIX MPH OCYLLECTBJEHUU 00pa3o0-
BaTEJBLHOI'0 MpoLecca Mo JMCHUIJIMHE, BKIKYas NepeyeHb MPOrpaMMHOro odecrnedeHusi u nugopma-
HMOHHBIX CIIPABOYHBIX CUCTEM (MPH HEe00OXOAUMOCTH)

[Ipu npoBeneHnU JaG0OPATOPHBIX PadOT MpPEeIyCMATPUBAETCS UCIOIb30BAHUE CUCTEM MYJIbTHMeE-
J1a U MOZECINPOBAHUS.

11. Onucanue MatepuaJIbHO-TeXHUYECKOH 0a3bl, HeOOXOAMMOM VISl OCYylleCTBJIeHUs 00pa3o-
BaTeJbHOI'0 Mpolecca Mo TUCHHUIIHHE

TectupoBaHue Ha MPAKTHYECKHUX 3AHATHUAX NPOBOAUTCS B aynuTopuu Ne309, ocHaIEHHOW KOM-
NBIOTEPaMH.

JlaboparopHble pabOThI MO JaHHON AMCHUIIIMHE MPOBOJATCS B Y4eOHBIX Jaboparopusx «Mexa-
HUKa U MOJEKy/spHas Qusuka» (aym. A-214, A-219), «dnekrpudecTBo U Maruetusm» (aya. A-201, A-217),
«Onrtuka u snepHast puzuka» (ayn. A-215).

JlabopaTopusi «MeXaHUKH ¥ MOJIEKYJISIPHOH () M3UKKW» BKIOYAET cjleaylonme Ja0opaTopHbie
padoThI:

JlaGopaTopHblit KoMILIeKC. M3yueHne MeTol0B MPOBEIACHUS MPSAMBIX U KOCBEHHBIX HW3MEpEeHUN
1 00pabOTKM X PE3yIbTATOB.

Jlaboparopubiii komiuiekc. M3ydueHrne MeTooB 00pabOTKH pe3ynbTaTOB MPSAMBIX MHOTOKPATHBIX
U3-MEPEHUN.

JlaboparopHblii komiuiekc. M3ydeHne AWHAMHKU BpPAlATEIbHOTO JABUKEHUS TBEPBIX TEI.

JlaGopatopHblit KomIuiekc. OnpeneieHue MOMEHTAa HHEPLMH BpaIlAIoLIelics CUCTEMBI Tell.

JlaboparopHubiii komIuieke. M3ydeHne konebaHmii MaTeMaTHYeCKOTO MasiTHUKA.

JlaGopaTopHbIii KoMIUIeKe. M3yueHne kosiebaHui PU3MIECKOTO MasTHHUKA.

JlaGopatopHblit KoMIuiekc. OnpesieieHue MOMEHTa HMHEPIMHU KoJeca METOJIOM KosieOaHuil.

JlaGoparopHblii komIuieke. Onpenenenne MOMEHTa MHEPLIMU U IpoBepka TeopeMbl lllrelinepa

MIPU TOMOUM TPUQHIISIPHOTO TO/IBECA.

JlaGopatopHblit KoMIuiekc. OnpeesnieHue Macchl MOJIsl BO3/yXa.

JlaboparopHslii kommieke. OnpesesieHne OTHOLEHU S MOJISIPHBIX TEIJIOEMKOCTEN BO3IyXa.

JlaGopatopHblii komruiekc. Onpenenenne KodppuireHTa BHYTPEHHET0 TPEHUS BA3KOM KU IKOCTH
o metony Crokca.

JlaGopatopHbIii komruieke. OnpeneneHue kKo3PpPULHEHTa BHYTPEHHET0 TPEHUS U CPEIHEN UIMHBI
CBOOOJHOTO ITpoOera MOJIEKYJl BO3/IyXa.

JlaboparopHbiii komruieke. M3ydenne coOOCTBEHHBIX KOJIEOaHU CTPYHBI METOJOM pPE30HaHCA.

Jlaboparopubiii komiuiekc. OrnpeneneHue CKOPOCTH 3BYKa B BO3/AyXE M OTHOIICHHS MOJISIPHBIX
TEM-JI0EMKOCTEH ISl BO3yXa METOJOM CTOSIYUX BOJIH.

JlaGopatopHbIit KomIutekc. OnpenesnieHue CKOPOCTH 3ByKa B BO3yXe METOJOM MHTEpQepe HIINH.
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JlaGoparopHblii koMIuIeke. V3MepeHre CKOPOCTH 3BYyKa B BO3JIyXe METOIOM cIBHTA ¢a3.

JlabopaTtopusi «JJIeKTpHYeCTBAa M MAarHeTH3M» BKJIOYAET cJeayounme jgadopaTopHsie pado-

ThI:
JlaGopaTopHbIli KoMIUIEKC. M3ydeHHE AJIEKTpUYECKOTO COMPOTHBIICHHS METOJOM aMIlepMeTpa U
BOJIETMETDA.
JlaGopaTtopHblii komiekc. M3ydenne 3aBUCUMOCTHA MOIHOCTH UCTOYHUKA TOKA OT COMIPOTUBIICHUS
Harpy3KH.

JlaGopaTopHbIil KOMIUIEKC. DKCIEpUMEHTAIbHOE U3ydeHne 00001meHHoro 3akona Oma

JlabopaTtopHsiii komruiekc. OmipesiesieHne eMKOCTH KOHJIEHCATOpa MOCPECTBOM OaUTHCTHY ECKOTO
raJbBaHOMETpa.

JlaGopatopHblit KoMIsieke. V3ydeHne mporeccoB 3apsiaki U pa3psiKd KOHAEHCATopa.

JlaGopaTopHbIil KoMIJIeKe. V3yueHue XapakTepucTHK BaKyyMHOTO JHOJIa U MIPOBEPKA 3aKOHA «Tpex
BTOPBIX.

JlaGopatopHblit KomIuiekc. MccnenoBanre MarHUTHOTO MOJISE COJICHOUA.

JlaGopaTopHbiii koMmIUIeKC. VcciemoBanre MarHUTHOM WHAYKIIUU B JKelle3e OaNTMCTHIECKUM METO-
JIOM.

Jlaboparopublii koMriekc. OTHOIIEHHE 3apsija AJIEKTPOHAa K €ro Macce METOJIOM OTKIOHEHHUS B
Mar-HUTHOM TOJIE.

JlaGopatopHblit KoMIUIeKc. M3ydeHne 3nekrpoHHOro ocuuiorpada.

JlabopaTtopuslii komruieke. M3yuenne sdpexra Xosra.

JlaGopaTtopHbiii komIuiekc. CHATHE PE30HAHCHOW KPHUBOM KOJIeOATEIbHOTO KOHTYPA U OTp €/ICIICHHE
€ro JOOPOTHOCTH.

JlaGopaTopHblif KoMILIeke. M3yueHne penakcanimoHHbBIX KoJIe0aHUM B CXeMe C HEOHOBOM JIAMITOM.

JlaboparopHubiit kKoMIuiekc. OmnpeaeneHne eMKOCTH KOHIEHCAaTOpa METOA0M MEPUOANIECKON 3apsi-
KU U Pa3pSAKHU.

JlaGopaTtopHslit kommiiekc. M3ydeHune sBIeHHUST TEPMOIIICKTPOHHOM SMHUCCUU U OTIpeesieHne pad o-
ThI BBIXOJIa SJICKTPOHA.

JlaboparopHbiii komIuieke. M3ydeHne pe3oHaHca HapsDKEHUH B TTOCIIEAOBATEIIbHOM KOHT ype.

JlaboparopHublil komiieke. OnpeeneHrne OTHOICH Ul 3apsiia AIEKTPOHA K €r0 Macce METOJIOM OT-
KIOHEHHSI B 2JIEKTPUUYECKOM I10JIE.

JlaGopaTopusi «OnTHKH M e pPHON PU3MKN» BKIKYAET cJieaylnme JJadopaTopHbie padoThl:

JlaboparopHubiii kKoMIuieke. OmnpeaeneHue JUIMHBI CBETOBOI BOJHBI C TOMOIIIBIO Ounpu3mbl OpeH e-
T8l

JlabopaTopHbiii KoMIuieke. OTipesieNieHre JTMHBI CBETOBOM BOJHBI C TOMOIIBIO Kojiel] HeroToHa.

JlaboparopHbiii kKoMIuiekc. MccnenoBanre 3aBUCHMOCTH TTOKa3aTeNsl TPEJIOMIICHHS BO3IyXa OT J1aB -
JIEHUSI ¢ TIOMOIIBI0 HHTEephepomeTpa Pernest.

JlaboparopHubiii kKoMIuiekc. OnpeaeneHue JUIMHBL CBETOBOM BOJIHBI METOA0M IU(paKIuu OT OAHOU
LISJIH.

JlabopaTtopHubiii komriekc. Omnpesesienre IITMHBI CBETOBOW BOJHBI MPH MOMONM AU (PAKITHOHHOMN
PEILeTKH.

JlaboparopHbliii komIuieke. M3ydeHne 3aKOHOB MOJISIPU3aI[UU CBETA.

Jlaboparopublii komiuiekc. ViccnenoBanue 1ucnepcuu CTEKISHHON MPU3MBL.

JlaboparopHublii komiuieke. M3ydeHune qucnepcus.

JlabopaTtopHblii KoMIuieke. VcciaenoBaHue TEMIOBOTO U3TydCHUS.
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JlaGopaTopHblii koMILieKke. M3MepeHrne BBICOKUX TEMIEpaTyp ¢ MOMOIIBI0 ONTHYECKOTO MUPOMET-

pa.
JlaGopatopHblit KoMIutekc. M3yuenne 3akoHOB GoTo3(dexra.

JlaGopatopHsbIit KomIutekc. Buemmuii hoTosddexr.
JlabopaTopHblif KoMILIeKe. M3yueHne criekrpa BoAOpoa.
JlaGopatopHblii KOMIUIEKC. M3ydeHne napaMeTpoB Ja3epHOro U3IydCHHUS.

ABTOp CT. npernojiaBaresb g ! . FO. Konomnnes

3aB. kadenpol K.T.H., TOIEHT ST — T. B.Ilnpoxux
3aB. kadeapoii [IpoMbINITIEHHON TETII0YHEPTETUKI
W‘;’— B.A. Muxaiinos

[Iporpamma onoOpeHa Ha 3acegaHuu Kadenpbl [IpoMBIIDIEHHOH TETI0PHEPTeTHKH OT 29 aBrycra
2016r.,mporokon Nel.

K.1.H., noneHT
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«Quszura» [V EY D,
JIMCT PETUCTPAIIMN U3MEHEHUU
Howmepa ctpanu
Ho- SuhaliLih B JHara
aHHy | DCCro HaumenoBanue INonmics, ©.1.0.
Mep c1pa- BHECEHUS M3- Jlata
mave | M3Me | 3ame HYJIU u Ne mokymeHTa, BHECILIET0 U3MEHE- MCHE B BECJICHHS I3
Mene | M© | Me- | HO- |JMpo | HWIB BBOJISIIETO HUA B JAHHBIA DK- . a
HEH- | HEH- | BBIX | po- | HAOKY- JaHHBIM DK- MCHCHUA
He- M3MEHEHHS 3eMIUISIP
Hus | HPIX | HBIX BaH- | MCHTC 3eMIULIP
HBIX
1 2 3 4 5 6 7 8 9 10
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