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«Qu3suxay M3
1. ITepevyeHb NMJIAHUPYEMBIX Pe3yJbTATOB 00YUeHHUSs] N0 TUCHHUILIMHE, COOTHECEHHBIX C MJIAHM-
pyeMbIMH pe3yJibTATAMH 0CBOEHHUSI 00pPa30BaTebHOI MPOrpaMMbl
Lesbi0 OCBOEHUS AUCHMILIUHBI SBISIETCS NPUOOpPETEHHE TEOPETUYECKON M MPAKTHUECKOW MOJro-
TOBKH, TIO3BOJIAIOINIEH OPUEHTUPOBATHCS B HAYUHO-TEXHUYECKONW MH(GOpPMAIMU U UCIIOJIb30BaTh HOBBIC (U-
3UYeCKHe MPUHLIUIBL (HOPMUPOBAHKE B MPOIIECCE U3YUEHHS Kypca HAyYHOTO MBILIUIEHUS] 1 MUPOBO33p CHUS,
B YaCTHOCTHU, IOHUMAHUS TPAHUL] TPUMEHUMOCTHU PA3IUYHBIX (PU3UUECKUX MOHATHH, 3aKOHOB, TEOPHUIl, MO-
Jenei, yMeHHs IPaBUIBHO OILICHWBATH TOCTOBEPHOCTH PE3YNIbTATOB AKCIEPUMEHTAIBHBIX U TEOPETUUECKUX
uccaenoBanuii mo HampasiaeHuto 13.03.02 DnekTposHepreTrka 1 JIEKTPOTEXHUKA MTOCPEICTBOM obecreue-
HUS 3TarnoB (HopMUPOBaHHS KOMITETCHIMH, TpeaycMoTpeHHbIX PI'OC B 4acTH MpeaCcTaBICHHBIX HUXKE 3Ha-
HUM, YMEHUH U HaBBIKOB.
3agayamMu AUCUMIIMHBI SBISIETCS M3yYCHHE OCHOBHBIX (DM3MYECKHX SIBICHUI; OBIajaeHHe (yH/a-
MEHTAJIbHBIMU TOHATUSAMH, 3aKOHAMHU U TEOPHAMH KJIACCHUYECKOW M COBPEMEHHOH (DM3HKH, a TaKKe METO-
naMu (PU3MYECKOTO UCCIICAOBAHMS;, OBJIaICHIE TPHEMaMU U METO/IaMH PEIIeHNUs KOHKPETHBIX 3aja4d U3 pa3-
JUYHBIX 00JacTeil (pU3MKU; 03HAKOMIIEHHE C U3MEPUTENbHON anmnapaTypoi, GopMupoBaHre HABBIKOB MPO-
BeJICHUS (PU3NIECKOTO IKCIIEPUMEHTA, YMEHUS BBICTUTD (PU3NYECKOE COIepKaHNe B IPUKIIAJIHBIX 3aadax.
JucnuniuHa HarnpaBieHa Ha (POPMUPOBAHUE CIEIYIOMIMX KOMIETCHIIUNA:
e OIIK-2 - crtocoOHOCTBIO MPUMEHSTh COOTBETCTBYIOMIMK (PU3MKO-MaTeMaTHUECKUI ammapar, MEeTO bl
aHaJIM3a U MOJICIUPOBAHUS, TEOPETHUYECKOTO M AKCIEPUMEHTAIBHOTO MCCIIEIOBAHUS TIPH pelIe-
HUU PO eCCHOHATBHBIX 33/1a4.
e [IK-2 -ciocoOHOCTHIO 00pabaThIBATh PE3yIbTATHI IKCIIEPHMEHTOB.
B pe3ynbraTe 0cBOSHUS NUCHUIUINHBI CTYACHT JOJIKEH:
3HATH:
® OCHOBHBIC METO/IbI M MOJIeTH coBpeMeHHOH (usuku (OITK-2);
® OCHOBHBIE 3aKOHBl MEXAaHUKH, MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHKH, OCHOBHBIE 3aKOHBI 3JI€K-
TPOAMHAMUKHU, YPaBHEHUS KOJIEOAHWN M BOJHOBBIX IMPOIECCOB, KBAHTOBBIE CBOICTBA M3Iy4YEeHHS,
AJIEMEHTHI KBAaHTOBOW MEXaHUKH, SJIEMEHTHI KBAHTOBBIX CTATHUCTHK, DJIEMEHTHI (DM3UKH SiApa H dIIe-
menTtapHbix yactuil (OITK-2).
yMeTh:
e pemaTh KOHKPETHbIE (PU3NYECKHE 3a/1aud, BBIIENATh KOHKPETHOE (U3UUECKOE CO/ep’KaHhe B MpH-
KJIaaHbIX 3a1a4ax oyaymei aestensHoctr (OITK-2, TIK-2);
®  BBINOJHATH JJAOOpPATOPHbIE U3MEPEHNUS, 00padaThIBaTh U MPEICTABIATH PE3YJIbTaThl Ja0OPATOPHBIX
nzmepennii (IIK-2).
BJIA/IETh:
e CcHUCTeMOil Hay4YHBIX 3HaHUi B oonactu Gusuku (OI1K-2);
® HaBBIKAMH CAMOCTOSTENILHOW paboThl B obsactu pusnyeckux uccienosanuii (OI1K-2, TIK-2);

® (DU3MKO-MATEMATHYECKUM alapaToM JUis PelIeHUs] KOHKpeTHbIX ¢usnueckux 3amad (OITK-2, ITK-
2).

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOIi MPOrpaMMbl

JlucuuIuimHa OTHOCUTCS K 0a30BOM YaCTH MaTEMaTHYECKOTO M €CTECTBEHHOHAYYHOTO ITUKIIa OCHOBHOM
00pa3oBaTeNnbHON MPOrpaMMBbI MOATOTOBKH OakanaBpoB MO Mpoduiio «IIeKTpOCHA0KEHHEY, HAIIPaBICHUS
13.03.02 «DieKTpodHEepreTHKA U SJICKTPOTESXHUKAY.

B cooTBeTCTBHM ¢ yUeOHBIM MIIAHOM AUCIHMIUIMHA Oa3upyeTcs Ha 0a30BOM CpelHeM 0Opa3OBaHUU U HA
CIIETYIOIINX JTACITUTUTHHAX

b1.B.5 «Bricuras MmatemaTuka.

3HaHMs, YMEHUS W HABBIKH, MMOJIYYCHHBIC CTYJACHTAMH B MPOIECCe U3YUCHUS TUCIUTUIAHEI, SBIISFOTCS
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b1.b.11 «DnekTpoTexHn4eckoe 1 KOHCTPYKIIMOHHOE MAaTEPUATIOBEICHUE.

b1.B.O/I.3 «Teoperuueckasi MexaHUKay.

b1.B.O/1.4 «IIpuknanHas MEXaHUKay.

b1.B.O/I.5 «IIpukianuble MaTeMaTUYECKUE 3a0a4m».

b1.B.O/1.6 «MmxeHnepHas ¥ KOMIbIOTEpHAs rpadukay.

b1.B.O/1.12 «HanexHOCTh 3JEKTPOCHAOKECHHS.

b1.b.8 «Xumusy».

B2.I1.2 «Hay4yHo-uccnenoBaTenbcKas padoTay.

B2.11.3 «IpenaumnuomHas mpaKTUKa».

3. O0beM AUCHMILUIMHBI B 32a4€THBIX €IMHUIAX C YKA3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX HJIU
ACTPOHOMHMYECKHX YaCOB, BbIACJEHHBIX HA KOHKPETHYI0 padoTy 00y4yarwuuxcsi ¢ npemnogaBareiemM
(mo BUAaM yueOHBIX 3aHATHI) U HA CAMOCTOSATEJIbHYI0 PadoTy 00yUalouuxcst
AyautopHasi padora

Iuxn MaTteMaTH4eCKU 1
€CTECTBEHHO-HAYYHBII

Yacts nukia baszoBas

No qucnunuinHe! o miaHy b1.B.5

Yacos (Bcero) no yueOHOMY IIaHY 468

TpynoemkocTts B 3aueTHbIx eauaunax (3ET) 13

Jlexuuu (3ET, yac.) 0,44, 16 1, 2 kypc

ITpaktuueckue 3anstus (3ET, gac.) 0,23; 8 1, 2 xypc

JlaGopatopusle padotsl (3ET, yac.) 0,44, 16 1, 2 kypc

O0Bem camocTosTENHPHON paboThl o yuyeOHoMy Tuta- | 11,39; 410 1, 2 xypc

Hy (3ET, gacoB Bcero)

3auer (3ET, yac.)

Ok3ameH (3ET, yac.) 0,5; 18 1, 2 xypc

CamocrosiTesibHast padoTa CTYICHTOB

Bun pa6ot Tpynoemxkocts (3ET, yac.)
N3yuenne marepuanoB JeKIuil (JIK) 0,44; 16
[ToaroTroBKa K MpakTUYECKUM 3aHATHUSIM (T13) 0,23; 8
[ToxroroBka k maboparopHoii padote (;1a0) 0,44; 16

Brinonuenue pacuetHo-rpaduyeckoit paboTsl (pedepata) -
BrinonHenue KkypcoBoro npoekrta (paboTsl) -
CamocrosiTenbHOE HU3Y4YEHHE JOMOJHUTEIbHBIX MaTepUalOB 11,33; 408

muctumuael (CPC)
IToaroToBKa K KOHTPOJILHBIM paboTaM 0,06; 2

IToAroToBKa K TECTUPOBAHUIO -
ITogroroBka K 3a4eTy -
Bcero 11,39; 410
IToaroToBKa K 9K3aMeHY 0,5: 18
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KOJIH4Y€E€CTBA AKATEMHUICCKUX H ACTPOHOMUYECCKUX YaCO0B U BUI0B y'—lEﬁHle 3aHATHIl
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4. Couepma}me AUCHUIIJIMHBI, CTPYKTYPHPOBAaHHO€ IO TEMaM C YKAa3aHUEM OTBCACHHOI'0 HAa HUX

Bunbl yaeOHBIX 3aHATHH,
BKJIIOYAs] CAMOCTOSITEIIbHYIO

Beero paboTy CTyIEHTOB, U TPYAO-
Ne 4acoB
n/m Tema qucuIUIMHbL Ha CMEOCTE. BT
TOMY- 1 mp | 1a6 | CPC | wuHT.
dbopma
1 | DnemeHTHl KMHEMaTHKHU. J[MHaMMKa MarepuanbHON TOYKH.
Mexanuueckast sHeprus. Knnemarnka u aiuHamuika abcoiroT- | 54 2 | -1 50 1
HO TBEpPJOro Tejaa. MOMEHT UMIyJbCa.
2 | MonexynsipHo-KuHEeTHYECKasi Teopusi. Pactipenenenne Makc-
Beiuta. Pacnipenenenue bonbivana. Kunernueckue mporeccsl 55 2 1 1 50 1
B rase.
3 | SBnenus mepenoca. IlepBoe Hawyano TepMoauHamMukH. L{UKib 56 o111 9 50 1
TemoBele Mammubl. KITJ1. DuTponus. PeanbHble rassl.
4 | CoOcTBeHHbIe KoyiebaHus. 3aryxaromue KojeOaHus. BriHy) 56 o111 9 50 1
nennsle xonebanus. Boaasr. CTO.
5 | Dnekrpocraruka. Teopema ["aycca a1 31€KTpOCTaTHYECKOTO
noJisi B Bakyyme. [lotenuuan snexkrpocratuueckoro noiis. Teo- 58 411 2 51 i
pema ['aycca 1711 371€KTpOCTaTHUECKOTO MO B JUDICKTPUKAX.
DIIEKTPOEMKOCTh. DHEPTHsl AJIEKTPOCTATUUECKOTO TOJIS.
Bcero Ha 1-m kypce 288 yacoB no BceM BHAaM Y4eOHBIX 3aHATHH 279 |12 | 4| 8 | 251 4
(Bru1I04asi 9 4acoB HA MOATOTOBKY K 9K3aMeHY)
6 | DIeKTpUYECKH TOK M €ro XapaKTepUCTHKHU. Pacder anekTpude-
CKHX cXeM. MaruuTtHoe noiie. BuxpeBoil xapakTep MarHUTHOTO 35 11112 31 i
noJist. /IeficTBre MarHUTHOTO ITOJIS HA TOK M Ha 3apAx. Maraur-
HOE I10JIE B BELIECTBE.
7 DOneKTpOMarHuTHasE MHAYKLHKA. Y CIOBHS Ha FpaHULIE pa3jaena
MarHeTukoB. PeppoMarHeTHKU U UX CBOMCTBA. BuxpeBoe 3iek- 35 11112 30 1
Tpudeckoe noje. Cucrema ypaBHeHu MakcBeia /st MarHuT-
HOTO NOJIsI. DJIEKTPOMATrHUTHBIE BOJIHBI.
8 Unrepdepennus ceera. Audpaxnus csera. Jucnepcus u mnosis 35 11112 30 1
pHu3anus CBETA.
9 KBanToBass mpupona usnydenus. Dotodrpdexr. Ousznueckue
OCHOBBI KBAaHTOBOM MeXaHUKU. CTallMOHApHBIE COCTOSHHA. 245 05| 1| 2 30 1
VpaBuenne IllpenmHrepa uisi CTallMOHAPHBIX COCTOSHMIA. ’ '
JIBmxenne cBo6oHOM yacTulibl. [loTeHIMansHeIN Oapbep.
10 | Atom Bosopoaa. CtpoeHue sapa. SnepHble peakiuu. 315 |05 - - 30 1
Bcero na BTopoMm Kkypce 180 yacoB no Bcem BuaaM y4eOHBIX 3a-
HATHII (BKJII0OYasi 9 4acoB HA MOATOTOBKY K IK3aMeHY) 171 4 | 41| 8 | 151 4
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Conep:xanue o BUAaM yUeOHbIX 3aHATHI

Tema 1. JjieMeHTbl KUHeMATHKH. /(MHAMHKA MaTepHaJbHOH TOYKH. MexaHUYecKasi IHEPrus.
KunemaTnka u fuHaMmuka a0CcoII0THO TBEPAOro Tejia. MOMEHT UMITYyJIbCa.

Jlekums. [Ipenmer u ctpykrypa ¢pusuku. Ousndeckue oCHOBBI MexaHuku. [IpocTpaHcTBO, BpeMs, 1BU-
KeHHe. DIeMeHThl kuHeMaTuku. Cucrema orcuera. [lepemenienue, ckopocts, yckopenue. Jlunamuka mMare-
puanbHOM TOoukH. 3akoHbl HetoToHa. UMmmynbc. 3akoH coxpaHeHus uMmitysibca. Pabora. MomntHocTs. Mexa-
HUYecKasi dHEeprus. 3aKOH COXPAaHEHMs MeXaHWdeckod »Hepruu. KnHemMaTuka M JAMHAMHKa aOCOJIOTHO
TBEpAOro Tena. MOMEHT MHepUuu. YpaBHEHUs IBUXKEHUS, MOMEHT UMITyJIbca. DHEPIUsl CUCTEMbI YaCTHII.
3aKOH COXpaHEHMSI MOMEHTA UMITYJIbCA.

IIpakTHYeckoe 3aHATHE. DJIEMEHThl KUHEMATUKH. /luHaMuKa mMarepuanbHOM TOUYKH. MexaHudeckas
sHeprus. Kunemaruka v JuHaMuKa abCOMIOTHO TBEPAOro Teaa. MOMEHT UMIyJIbCa.

JlabopaTopuas padora. OnpeseneHne MOMEHTa WHEPLUUU U TpoBepKka TeopeMsbl LlTeiinepa npu mo-
MO TPUPHUISIPHOTO MOIBECA.

CamocrosiTesibHas padora. [lonroroBka K MpakTUUECKOMY 3aHATUIO (M3yY€HUE TEOPETUYECKOro Ma-
Tepuaja Mo TeME), BBIMOJHCHHUIO U 3alUTe JIAOOPATOPHOW PabOThl (M3yueHHE METOJMYCCKHX YKa3aHHH,
MOATOTOBKA MIPOTOKOJIA JJISl 3alIUCH PE3y/IbTaTOB IKCIIEPUMEHTA).

Texymmii KOHTPOJIb — YCTHBIN OIIPOC MPU MIPOBEAEHUH JOIyCKa K J1abopaTopHO# paboTe, 3amura Ja-
O0opaTopHOH PabOTHI.

Tema 2. Moaeky/asipHo-knHeTH4eckasi Teopusi. Pacnpenesnenue MakcBesia. Pacnpenenenne bouib-
nmaHa. Kunernuyeckue npoueccsl B rase.

Jleknusi. MeTonbl onucaHus MaKpOCKONMYECKHX cucteM. OCHOBHBIE YPaBHEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOpHUM JJI1 JAABJICHUS U DHEPrUU. YPaBHEHHME COCTOSHHSA HACAIBHOrO rasa. PacmpeneneHue
Makcenna. bapomerpuueckas gopmyna. Pacnpenenenue bonbimana. PaBHOMepHOe pacnpeseneHue sHep-
THH 110 CTENEHsIM cBOOOIbl. BHyTpeHHss sHeprus. Uucno coynapenuii u cpeHss JUIMHa CBOOOJHOrO mpobera
MoOJIeKyJ raza. ¢ GeKTUBHBIN nuameTp 1 3¢pPeKTUBHOE CEYeHHE MOJIEKY. 3aBUCUMOCTb CBOOOIHOTO Mpobera
MOJIEKYJI OT TEMIIEPATYPBHI.

IIpakTHyeckoe 3anaTHe. MoneKyIApHO-KHHETUUYECKas Teopus. Pacnpenenenue Makcsesuta. Pacope-
nenenue bonbnmana. Knnernueckue npouneccsl B rase.

JlabopaTopHas padora. OnpeneneHue Macchl MOJIsl BO3/1yXa.

CamocrosiTesbHas padora. [loaroroBka Kk NpakTUYECKOMY 3aHATHIO (M3YYEHHME TEOPETUUYECKOro Marte-
pHala 1o TeMe), BBIMOIHEHHIO U 3aluTe 1abopaTopHOi paboThl (M3ydeHHEe METOJMYECKUX yKa3aHHM, MOAro-
TOBKa MIPOTOKOJIA JJISl 3alIUCHU PE3YNIbTaTOB IKCIIEPUMEHTA).

Texkyumuii KOHTPOJIb - YCTHBIA OMPOC MPH NMPOBEACHUU JOMyCKa K Ja00OpaTOpHBIM paboTaM, 3aluTa
abopaTOPHBIX padoT.

Tema 3. SIBnenusi neperoca. Ileppoe Hauano TepmoamHamMuku. Hukiabl. TensioBble MAIIMHBI.
KIII. DuTponus. PeanbHbie rasspl.

Jleknus. SBnenus nepeHoca. Bsskocts ra3oB. Juddysus B razax. TemmonpoBogHOCTh ra30B. Terio-
BbI€ Mporiecchl. PaboTa u teriora. [lepBoe Havano TepmoauHaMuku. TernoeMKocTs. AnuabaTHBIN mpoliecc.
VYpasuenue Ilyaccona. Iukmsl. Terossie Mamuubl. KIT. DaTponusa. CtatucTudeckoe NCTOJIKOBAHUE DH-
tponuu. TepmonnHamudeckas nuarpamma T-S. Bropoe u TpeThe Hauana TEpPMOAMHAMMKHU. Y paBHEHHUE CO-
CTOSIHUSL peaJIbHOro rasza. AHanu3 ypaBHeHus Ban-pep-Baanbca. Kputnueckoe cocrtosHue. CBsA3bp Mexay
KPUTHUYECKUMHU ITapaMeTpaMu. BHYTpeHH:s SJHEpPIUs peabHOTO rasa.

IIpakTHyeckoe 3anaTue. SIBneHus nepenoca. Ilepoe Hawaso tepmonnHamukd. [luknsl. Termoseie
Mamuebl. KITJI. OuTponus. PeanbHble rassl.

JlabopaTopnas padora. Onpenencuue koddpuimenTa BHyTpeHHero TpeHus mo meroay Crokca.
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CamocTosiTesIbHasi padora. [ToAroToBKa K MpakTHYSCKOMY 3aHATUIO (M3yYCHHE TEOPETHUECKOTo Ma-
Tepuaia o teme). [IoaroToBka K BBITOJIHEHHIO U 3aIUTE JTA00PATOPHOM PabOThl (HU3yUCHHUE METOAMYECKHUX
yKa3aHHi, MOr0TOBKA MPOTOKOJIA JIJIS 3aIUCH PE3YJIbTaTOB 3KCIIEPUMEHTA).
Texkymuii KOHTPOJIb — YCTHBIN OIPOC MPU MPOBEJICHUH JIOMYCKa K JIAOOPAaTOPHBIM paboTaM, 3aluTa
nabopaTopHBIX padoT.

Tema 4. CoOcTBeHHBbIe KOJIe0aHus. 3aTyXxamue Koledanus. BoiHykIeHHbIe Ko1eOanus. BoaHbl.
CneuunajgbHasi Teopusi oTHocuteabHoctu (CTO).

Jlexuusi. Koneb6anus. CobctBenHble KoneOaHus. ['apMOHMUYECKUI ocHMILIATOp. MaremMatndeckuil u
¢busznuecknit MasTHUKU. 3arTyxamolue kojaeOanus. BeiHyKIeHHbIe Kone0aHusl OCUMIUIATOPA MPU MEePHOIH-
4yeckoM Bo3zeiicTBuu. Pezonanc. OOpa3oBanue BoH. BosHBI Ipo10SIbHBIE U TIONIEPEYHBIE, TNIOCKHE U Cde-
pudeckue. YpaBHeHue BosHbl. UHTepdepenius BoaH. Ctosuue BonHbl. [Ipunnun unepuuu. [Ipeobpazosa-
uus [amanes. [Tocrymater CTO. [IpeoOpaszoBanus Jlopenmna. Crneactsus u3 mpeodpazoBanuii JlopeHa.

IIpakTnueckoe 3ansitue. CoocTBeHHbIE KOeOaHus. 3aryxaronue konedanus. BeiHyxaeHHble Koneda-
Hus. Bonuel. Cnenuanbsaas Teopus otHocutesnbHocTd (CTO).

JlabopaTopnasi pa6ora. M3yuyenue konebanuii Gru3nueckoro MasiTHUKA.

CamocrositesbHas padora. [lonroroBka K NpakTUUECKOMY 3aHATHIO (M3yYEHUE TEOPETUYECKOro Ma-
Tepuaina o teme). [IoAroToBka K BBIMOIHEHHIO U 3aIIUTE TaOOPaTOpHON paboThl (M3y4yeHHE METOAMYECKHUX
YKa3aHU, TOJArOTOBKA POTOKOJIA JIJIsl 3aIIUCH PE3YJIbTaTOB 3KCIIEPUMEHTA).

Texymmii KOHTPOJIb — YCTHBIN OMPOC MPHU MPOBEEHUU JOIMyCKa K JabopaTopHoil paboTe, 3amura ja-
OopaTtopHOi PabOTEHI.

Tema 5. Jnextpocratuka. Teopema I'aycca s 3/1eKTpocTaTH4yeckoro nojas B Bakyyme. Iloren-
IHMAaJ JIeKTpocTaTuYeckoro mojas. Teopema I'aycca Ui 3JIEKTPOCTATHYECKOT0 TOJISI B JAUIJIEKTPH-
Kax. DJIEKTPOEMKOCTb. JHEPIrus 3J1eKTPOCTATHYECKOT0 MOJIS.

Jleknus. Dnextpuueckue 3apanbl. 3akoH KyioHa. DnekTpocTtaTudyeckoe moisie B Bakyyme. HampsikeH-
HOCTb AJIEKTPOCTATUYECKOTO moJis. [I0TOK HampsyKeHHOCTH 3yeKTpocTaThyeckoro motiga. Teopema I'aycca
JUTSL DJIEKTPOCTATUYECKOTO oIl B BakyyMe. [Ipumenenune teopemsl ['aycca uist pacuera 35eKTpocTaTuye-
CKHX TIOJIEH. HOTGHIII/Ia.H QJICKTPOCTATUYCCKOI'O I10JIA. CBsi3b HAMNpsOKCHHOCTU U MMOTCHIUAJIA 3JICKTPOCTATH-
yeckoro noiist. Teopema ["aycca 151 3€KTPOCTATUYECKOTO OIS B JUAIEKTPUKAX. DIEKTPUUECKOE CMelle-
HUe. YCIIOBUS Ha IpaHule pas3jena AUIEKTPUKOB. [IpOBOHUKH B 3IEKTPOCTATUYECKOM TOJ€. DIEKTPOeM-
KOCTh YEAMHEHHOTO MpoBOJHUKA. KOHIEHCATOpBhl. DHEPrUsi CUCTEMBI 3apsiA0B, 3apsKEHHOTO IMPOBOJHUKA,
KOHJIEHCATOpa. DHEPrus 3JeKTpocTaTu4ecKoro noss. O6beMHas INIOTHOCTh YHEPTHH.

IIpakTHyeckoe 3ansiTHE. DNekTpocTaThka. Teopema [aycca A 3IeKTpOCTaTUYECKOTO MOJIs B BaKyy-
Me. Ilorenuunan snexrpocratuueckoro nois. Teopema ["aycca /i 3€KTPOCTaTUUYECKOTO TOJSI B JUAJICK-
TpUKaX. DIEKTPOEMKOCTb. DHEPIHsl AIEKTPOCTATUYECKOTO MOJIS.

JlabopaTopnas pa6ora 1. OmpeneneHue €MKOCTH KOHJIEHCATOpPA IMOCPEACTBOM OaUTMCTHYECKOTO
rajibBaHOMETpa.

JlabGoparopHas padora 2. 3yyeHue npoueccoB 3aps/iKu U pa3psAIKu KOHJIEHCATOpA.

CamocrositesibHasa padora. [loaroroBka K NpakTHUYECKOMY 3aHATUIO (M3yY€HHE TEOPETUYECKOTO Ma-
Tepuasa 1o TeMe), OAr0TOBKA K BBIMOJHEHHIO U 3al[UTe Ja0OpaTOpHO# paboTHI.

Texkymmii KOHTPOJIb — YCTHBIN OMPOC MPU MPOBEACHUH JIOMYCKa K JIAOOpaTOPHBIM paboTam, 3aIuTa
ab0paTOPHBIX padoT.

Tema 6. DjIeKTPUUYECKHIT TOK M ero XapakTepucTuku. Pacuer jiekTpuyeckux cxeM. MarHuTHoe
noJie. BuxpeBoil xapakrep MarHUTHOro 1oJis. /[edicTBMe MArHUTHOIO IOJIA HA TOK M Ha 3apsaa. Mar-
HHUTHOE 110JI¢ B BelLeCTBe.
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Jlekums. DNEeKTpUYECKUI TOK U €ro XapakTepucTUKH. BeiBog 3akoHOoB OMma u [xxoynsa-Jlenna. 3akoH
Oma 111 HEOAHOPOJHOTO ydyacTKa IemH. DIEKTPOJBMKYIIas cuiia, HamnpsbkeHue. [Ipasuia Kupxroda.
MaruutHoe nosne. MarHutHas HMHAYKUMsS. MarmuTtHoe MoOJ€ IMOCTOSHHOTO Toka. 3akoH buo-Casapa-
Jlanmaca u ero mpuMeHeHUE i pacuyeTa MAarHUTHOIO MoJisl. BuxpeBol XxapakTep MAarHUTHOIO IOJIS.
[upkynsanuss MarHUTHOrO nousist B BakyyMe. IIoTok Bekropa MarHuTHOM uHAyKuuu. Teopema ['aycca
JUIsl MATHATHOTO 1oJis1. 3akoH Ammnepa. KoHTyp ¢ Tokom B MarHuTHOM none. Cuiia Jlopenua. /BuxeHue
3apsDKEHHBIX YacTHIl B MarHUTHOM moiie. Dddext Xosma. MarautHoe moie B BemecTse. J(ua- u mapa-
MarHeTUKH.

IIpakTnyeckoe 3aHsATHE. DIEKTPUUYECKUN TOK U €r0 XapaKTEPUCTHKU. Pacder 3JeKTpUYEeCKUX CXeM.
MarnutHoe nosie. BuxpeBoil xapakTep MarHuTHOTO 1oJis. JleiicTBUe MarHUTHOTO IOJs HA TOK U Ha 3aps.
MarsuTHO€ 10J€ B BELIECTBE.

JlabopaTopnasi pa6ora 1. DkcriepuMeHTaIbHOE H3YYeHHe 00001eHHOro 3aKkoHa OMa.

JlabopaTopnasi pa6ota 2. VccienoBaHre MarHUTHOTO TIOJIST COJICHOU/IA.

CamocrosiTesibHasi padora. [loaroroBka K MpakTUYECKOMY 3aHATUIO (M3YYEHHE TEOPETHUECKOTO
MaTepuasa 1o TeMe), HOArOTOBKA K BBIIOJHEHHIO U 3aIIUTe J1a00paTOPHOM padoThl.

Texymmii KOHTPOJIb — 3aIMTa J1a00PATOPHBIX PAOOT.

Tema 7. DileKTPOMarHuTHAsi MHAYKIUSA. Y CJI0BUS HA IPaHuLe pa3/iesia MarneTukos. @eppomar-
HETHKHM U MX cBolicTBa. Buxpesoe 3jexkTpuyeckoe moJie. Cucrema ypapHennii Makcspeiia 1Jisi Mmar-
HUTHOIO M0JIsl. DJIEKTPOMATHUTHbIE BOJIHBI.

Jlekums. fBieHue 3neKTpoOMarHUTHOM WHAYKUMHU. 3akoH Papanes-Jlenua. MHaykTUBHOCTD. SIBie-
HUE CAaMOMHAYKLMH. Y CIOBUS Ha rpaHule paszaena marnetukoB. deppomarnetuku u ux coicrsa. [lpu-
pona ¢eppoMareTuzMa. JHeprusi MarHuTHOro mosss. O0beMHasi MJIOTHOCTh SHEpruu. BuxpeBoe aiek-
Tpuyeckoe nose. Tok cmemenus. KBazucraunoHapHble TOKH.

IIpakTnyeckoe 3aHATHE. DICKTPOMAarHUTHAs MHAYKLIMS. YCIOBUS Ha TpaHUIE pa3jiela MarHeTH-
KOB. @eppoMarHeTHKy M UxX cBoKcTBa. Buxpenoe anexrpuueckoe nose. Cucrema ypaBHeHH MakcBeia
JUI. MAarHUTHOT'O TOJISl. DJIEKTPOMAarHuTHBIE BOJIHBI.

JlaGopaTopuas padora 1. MccnegoBanve MarHUTHONW MHAYKIIMH B jKelie3e OaITTUCTHUECKUX METO-
JIOM.

JlaGopaTopnasi pa6ora 2. V3yueHue peiakcaliioHHbBIX KojeOaHuil B cxeMe ¢ HEOHOBOH JIaMITOH.

JlabopaTopnasi pa6ota 3. 3yuenue 3J1eKTPOHHOTO OCITUiLIorpada.

CamocrosiTeibHasi padora. [loAroToBKka K NMPakTUYECKOMY 3aHATHUIO (M3YYE€HHE TEOPETHUECKOTro
MaTepuasa 1o TeMe), HOArOTOBKa K BBIIOJHEHHIO JIAOOPAaTOPHBIX padoT.

Texymmii KOHTPOJIb — BEIOOPOUYHAs TPOBEPKA JOMAIITHETO 3aJaHus, YCTHBIA OMPOC Y AOCKH, TECTUPO-
BaHMeE, 3alIUTa JJA0OpaTOPHOU PaObOTHI.

Tema 8. Untepdepenuns cBera. Audpaxuus ceera. [ucnepcusi 4 nosipu3anus cBera.

Jlexuusi. Onrtuka. Murepdepenuns cera. KorepeHTHOCTP M MOHOXpPOMATHMYHOCTh. CrocoObl
HaOmoieHus: uHTepdepeHnn cBeta. Pacyer mHTEpPepeHIMOHHON KapTUHBI OT JIBYX MCTOYHHKOB Jlu-
¢pakuusa ceera. [Ipunnun [rolirenca-®penens. 3ousl Openens. Audpaxius Ha OAHOM IETH U HA AH-
(dbpakuronHo# pemierke. Judpakiuus peHTTeHOBCKUX BOJH Ha MPOCTPAHCTBEHHOW pemieTke. Jlucmepcus
cBeTa. OJIEKTpOHHas Teopus aucnepcuu. HopmanbHas m aHomanbHas aucnepcus. [lonspusanus snex-
TPOMAarHUTHBIX BOJH. CIOCcOObI MOJy4eHUs MOJIIPU30BAaHHOIO CBeTa. 3aKoH Maioca.

IIpakTunyeckoe 3ansaTue. Murepdepenuus crera. Judpakuus csera. [ucnepcus u nonaspusanus cpe-
Ta.

JlaGopaTopHnas padora 1. Onpenenenue JUIMHBI CBETOBOM BOJIHBI € TOMOIIbIO KoJiel] HpioToHa.
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JlaGopaTopuas padora 2. OmnpenerneHue JUIMHBI CBETOBOM BOJIHBI MPHU MOMOIIM JU(PAKIIMOHHON
peLIeTKH.

CamocrositesibHast padora. [loaroroBka Kk NMpakTUUYECKOMY 3aHATUIO (M3yYEHHE TEOPETHUYECKOTO
MaTepuaia 1o TeMe), HOAr0TOBKA K BBINOJIHEHHIO JJa0OpaTOPHBIX padoT.

Texkymuii KOHTPOJIb — 3aIKTa Ja00PaTOPHBIX PAOOT.

Tema 9. KBanToBasi npupoaa usiayuenus. ®oroddgexr. TeopeTuueckne 0CHOBbI KBAHTOBOI Me-
xanuku. CtannoHapHblie cocTosinusi. YpaBHenue lllpequnrepa ajisi craniMoOHapHbIX COCTOSTHUI.

Jlekums. KBanroBas npupoja nznyudeHus. TemioBoe n3iyueHue. 3aKOHbI TEIJIOBOIO U3JIy4eHUs a0-
COJIIOTHO 4epHoro tena. dotornekrpudeckuii d3pdext. 3akoHbl BHemHero ¢otodddekxra. YpaBHEHHE
OuHmreitna i poroaddexra. Kpacnas rpannna pororddexra. @oronsl. Dpdext Komnrona. Atomuas
u siiepHas ¢usuka. Puznyeckue OCHOBBI KBaHTOBOW MexaHMkH. [IpuHuun HeonpenenenHoctu. Kopmyc-
KYJISIPHO-BOJIHOBOM ayanusMm. CTtanoHapHble cocTosiHUs. YpaBHeHue lllpenuHrepa ans cTalOHapHbBIX
coctosiHui. J[BuxkeHue cBoOoaHOM uyacTuubl. IloTeHunanbHblil Oapbep. [IpuHIMI HeonmpeneneHHOCTH.
KopnyckynspHo-BoinHoBOHM nyanusM. CtanroHapHbsle cocTosiHus. Y paBHeHue Lllpeaunrepa s cramuo-
HapHbIX cocTossHUM. TyHHenbHBIN 3pdexT. YacTuia B noreHuHanbHol sime. ["apmMoHnveckuit ocuusis-
TOP.

IIpakTnueckoe 3ansitue. Kpantosas npupona uznydeHus. Pororddexr. TeopeTnueckue OCHOBBI
KBaHTOBOHN MexaHukH. CTaniMoHapHble cocTosiHUs. Y paBHeHue llIpenunrepa aist crallmoOHapHBIX COCTOSA-
HHUM.

JlabopaTopnas padora 1. VccienoBanue TemIOBOTO U3JIYYCHHS.

JlabopaTopnasi pa6ora 2. 3yuenue 3akoHOB GoTodddeKTa.

CamocrosiTesibHass padora. [1oAroroBka K MpakTUUYECKOMY 3aHATUIO (M3yYEHHE TEOPETUYECKOTO
MarepHaia 1o TeMe), MOJAr0TOBKA K BBIMOIHEHHIO JJAOOPATOPHBIX PadoT.

Texyummii KOHTPOJIb — 3a1UTa TaOOPATOPHBIX PadoOT.

Tema 10. ATom Bogopoaa. CTtpoeHue siapa. SnepHble peakium.

Jleknms. Atom Bopopoza. IlonoxeHue 31nekTpoHa B aToMe BOIOpoAa. ['J1aBHbIE KBAaHTOBBIE UHUCIIA.
CrniekTpel McnyckaHusi U norjoueHus. Sapa aromoB. Hykinonbl. XapakTepUCTUKH SAEPHBIX COCTOSTHHI.
Anepusle cuibl. Monenu sigpa. Ilepexonsl Mexy AIE€pHBIMU COCTOSHUAMHU. SnepHble peakuuu. Llennas
peakuus JeNeHus.

IIpakTnyeckoe 3anaTne. ATom Bogoponaa. Ctpoenue sapa. SnepHele peakuuu.

JlabopaTopnas padora 1. V3yuenue criektpa Bogopoja.

JlabopaTopnasi padora 2. I3ydyeHnue napaMeTpoB Ja3epHOrO U3ITyYEHUS.

CamocrosiTesibHass padora. [loAroroBka K MpakTUUYECKOMY 3aHATUIO (M3y4EHHE TEOPETHUYECKOTO
Marepuaa 1o TeMe), NOATrO0TOBKA K BHITOJHEHUIO Ja00PaTOPHBIX padoT.

Texyummii KOHTPOJIb — 3a1UTa TaOOPATOPHBIX PaboT.

IIpomexyTouyHas aTTecTanys MO0 JUCHUILINHE: IK3aMeH.

N3yuenne nucuuiuiveel Ha 1 ¥ 2 Kypcax 3aKaHYMBAETCS SK3aMEHOM. DK3aMEH MPOBOJUTCS B COOTBET-
ctBuM ¢ [lonoxeHunem o 3a4eTHOH U dk3amMeHanMoHHOU ceccusax B HUY MOW u MHCTpYKTUBHBIM MHCHEMOM
ot 14.05.2012r. Ne 21-23.

5. IlepeyeHb yueOHO-MeTOAMYECKOr0 o0ecrevyeHUs1 I CAMOCTOATEILHOH PadoThl 00y4YaroIUXCS
M0 AUCHMIIHHE
Jlst oGecriedeHust CaMOCTOSITEIIBHONU pabOThI pa3pabOTaHbI:
v\ METOJMYECKHE yKA3aHUsI 10 CAMOCTOSTENIbHON paboTe MpH MOATOTOBKE K MPAKTUYECKUM 3aH -
TUSAM U J1a0OpaTOPHBIM paboTaM, BBIIIOJHEHUH pacueTHO-Tpadrueckoit paboThl;
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v/ KOHCIIEKT JIEKI[MH JUIS CTYICHTOB-3a0YHHKOB HHXKEHEPHO-TEXHUIECKHUX CIIEIUATbHOCTEH By3a B
2-X 4acToX;

v mporpamMma, METOJMYECKHE YKa3aHUSI U KOHTPOJbHBIC 33/IaHUsI VIS CTYICHTOB-320YHUKOB WH-
’KEHEPHO-TEXHUYECKUX CIEUATBLHOCTEH By3a B 2-X 4acTsX;

v Meroaudeckue mocodusi «Bompock! U 3a1aHus K 1abopaTopHbIM paboTam mo Gpu3uke» B 3-X ya-
CTSIX;

v Meroaudeckoe mocodue «TecToBbIe 3a1aHus 110 PU3UKEY.

6. @oH/1 OLIEHOYHBIX CPEACTB A/l NMPOBeJAeHUs MPOMEXKYTOYHOI aTTecTanMu 00y4yaroluxcs Mo
AUCIHUTIJIMHE

6.1. IlepeueHb KOMINETEHI Ui ¢ yKa3aHHEM 3TANOB UX (POPMHUPOBAHUS

IIpu ocBoeHMM AuCUUIUIMHBI opMuUpyroTCs creaytomue komnerenuuu: OIK-2, T1K-2.

Yka3aHHbIe KOMIIETCHIINN (POPMUPYIOTCS B COOTBETCTBUH CO CIICIYIOIIMMHE dTallaMHu:

1. ®opmMupoBaHue U pa3BUTHE TCOPETHUECKUX 3HAHUI, TPEYCMOTPEHHBIC YKa3aHHBIMH KOMIETEHIIM -
MU (JICKIIMOHHBIE 3aHATHUS, CAMOCTOATEIbHASL padOTa CTY/ICHTOB).

2. [IpuoOpereHne U pa3BUTHE MPAKTUYECKUX YMEHHMH, MPEIYCMOTPEHHBIX KOMIIETCHIIMSIMU (IIpaKTHYe-
CKHUE 3aHATHUS, JJabopaTOpHbIE PadOThI, CAMOCTOATEIbHAS paboTa CTYICHTOB).

3. 3akperuieHue TEOPEeTUUECKUX 3HAHUH, YMEHMH U MPAKTUYECKUX HABBIKOB, MPEAYCMOTPEHHBIX KOM-
INETCHIUAMU, B XOA€ 3alluT J'Ia60paT0pHI)IX pa60T, a TaKXKXC pCHICHUA KOHKPETHBIX TCXHHUYCCKUX 3aaa4d Ha
NPaKTHYECKHUX 3aHATHUAX, YCICITHON cJauy SK3aMeHa.

6.2. Onucanue nokasaresieili 1 KpUTepUeB OLCHUBAHUS KOMIIETEHIMIA HA Pa3/JIMYHBbIX JTamax Mx
(¢opMupoBaHus, ONKUCAHHE IIKAJ OLlEHUBAHUSA

CchopMupoOBaHHOCTh KOMIIETEHIIMM B paMKaX OCBOEHHS JaHHOW JUCIMILIMHBI OLIEHHWBAEeTCs MO Tpex-
YPOBHEBOM LIKaJE:

- TIOPOTOBBI YPOBEHBb SBISETCA 00s3aTElIbHBIM /ISl BCEX OOYHYAIOUIMXCS MO 3aBEPIIEHUH OCBOCHUS
JTUCIUILINHBL;

- TPOJIBUHYTHIA YPOBEHb XapaKTEPU3yeTCs] MPEBHIIIEHNEM MHHUMAIBHBIX XapaKTEePUCTUK CPOPMUPO-
BaHHOCTH KOMITETEHIIUH I10 3aBEPILIEHUN OCBOEHUS TUCLUIUIMHBI;

- JTAJIOHHBI YPOBEHb XapaKTEPHU3YETCs MAKCUMAJIbHO BO3MOYKHOM BBIPaKEHHOCTHIO KOMIIETEHIIMHM U
SIBJIIETCS BaXKHBIM KaUECTBEHHBIM OPUEHTHPOM JIJIsl CAMOCOBEPIIIEHCTBOBAHHUS.

ITpu nocrarounom kauectBe ocBoeHUs Oosee 80% MpuBEIEHHBIX 3HAHUN, YMEHUI U HaBBIKOB Ipeno/ia-
BaTellb OLEHMBAET OCBOCHHME JaHHOW KOMIETEHIIMM B PaMKaxX HACTOAILIEH NHWCUUIUIMHBI HAa 3TaJOHHOM
YPOBHE, NpH ocBoeHUM Oosee 60% NpuBEIEHHBIX 3HAHUM, YMEHUI M HABBIKOB — Ha NPOJBUHYTOM, INPH
ocBoeHuu Oosnee 40% MpUBEAECHHBIX 3HAHWM, YMEHHI M HaBBIKOB — Ha MOPOTOBOM YypoBHE. B mpoTuBHOM
cllydae KOMIIETEHIIMS B paMKax HACTOSIIEH JUCIUILIMHBI CYUTAETCS HEOCBOEHHOM.

YpoBeHb cHOpMUPOBAHHOCTH Ka)I0H KOMIIETEHLIMH Ha Pa3IMYHbIX 3Tanax ee (opMHUpPOBaHMS B MPO-
L[ECCE OCBOEHUS JaHHON JUCLUILIMHBI OLIEHUBAETCS B XOJ€ TEKYILLEr0 KOHTPOJISI YCIIEBAEMOCTH U MPEACTAB-
JIEH pa3IMYHbIMU BUJAAMU OIICHOYHBIX CPEJICTB.

st oueHku chopMUPOBAHHOCTH B paMKax JaHHOM nuctuiuinHbl komnereHimit OIIK-2 «cmoco6Ho-
CTbIO MPUMEHSITh COOTBETCTBYIOIIUHN (PU3MKO-MaTeMaTHUYEeCKUil anmapar, METObl aHallu3a U MOJEIUPOBa-
HUS, TEOPETHUYECKOTO U HKCHEPUMEHTAIBHOTO HMCCIEJOBAHUS MPU PEIICHUH MPOPECCHOHATIBHBIX 3a/auy,
[TK-2 «cmocoGHOCThIO 00pabaThIBaTh pe3yabTaThl SKCIIEPHMEHTOB TPENOAaBaTeIeM OIIEHUBAETCS CO/IepIKa-
TeJbHask CTOPOHA M KaueCTBO MaTepHallOB, IPUBEJICHHBIX B OTUYETaX CTYACHTOB I10 JJaOOpaTOpHBIM paboTam,
MPAKTUYECKUM 3aHATUSAM, pacueTHO-TpapuueckuM padoTaM. YUUTHIBAIOTCS TaKyK€ OTBETHI CTYAEHTA Ha BO-
IPOCHI IO COOTBETCTBYIOLIUM BHJIaM 3aHATUI MPHU TEKYIIEM KOHTPOJIE — YCTHBIX OMPOCax, 3alurax Jadopa-
TOPHBIX padOT U pacueTHO-rpadUUecKuX paboT, OTBETaX HAa MPAKTHUUECKUX 3aHATHUSX.
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[IpuHuMmaercs BO BHUMaHKE 3HAHHe O0yJaroIUMUCS: GU3NYECKUX SBICHUH, QyHIaMEHTAIbHBIX ITOHS-
TUH, €TUHNL U3MEPEHUS BEIMYMH, PACCMATPUBAEMbIX B AUCLUILUINHE, MECTO (PU3NYECKUX 3HAHUI B Ipodec-
CHOHAJILHOW JEATENbHOCTH.

Hanuune ymeHuii: pemars TUIOBBIE 33/1a4y 110 pa3jielaM AUCLMILIMHBL, IPUMEHATh MOJIYyYEHHbIE 3HA-
HUS U YMETh BBLACIATh KOHKPETHOE (PU3MYECKOE COAEpKAaHUE B MPHUKIAIHBIX 3a7adaxX NpoQeccunoHaIbHON
NesATeNbHOCTH, 00001aTh, aHATU3UPOBATh M BOCIIPHHUMATH MOJYYCHHYIO WH(POpPMALNIO, CTaBUTh LEIU H
BbIOMPATh MYTH UX JOCTHXKEHUS.

IIpucyrcTBHE HABBIKOB: YMEHU BIAJCTh COBPEMEHHON Hay4YHOU anmnaparypou, BIaJAcHUE OCHOBHBIMU
METOAAMHU MOCTAHOBKU M IPOBEAECHUS (PU3MUECKOro IKCIEPUMEHTA, UCCIIEIOBAaHUs, @ TAK)KE PEILIeHUs pac-
YETHBIX 3a/1a4.

Kpurtepnu oueHuBanusi ypoBHs ¢(p)OPMHPOBAHHOCTH KOMIIETEHIHIi B Mpouecce BHINOJTHEHHUS U 3a11IH-
ThI JIA0OPaTOPHBIX PadoT, pacyeTHo-rpadguuecknx pador, B pe3yjibTaTe BBINOJHEHHUS 3aJaHUH Ha
NPAKTHYECKUX 3AHATHAX.

Kpurepuu ouenuBanust ypoBus chopmupoBanHoctu kommereHnuid OITK-2 «crmocobHOCTBIO TTpHMe-
HATh COOTBETCTBYIOIIUH (PM3UKO-MAaTEeMAaTHUYECKUN anmapar, METO/bl aHAJIM3a U MOJICIIMPOBAHUS, TEOPETHU-
YEeCKOTO M SKCIEPUMEHTAIBHOTO UCCIICAOBAHMS TIPU PEeIICHHH MpoQecCHOHaNbHBIX 3a1a4», [1K-2 «cmocoo-
HOCTBIO 00pabaThiBaTh Pe3y/IbTaThl SKCIIEPUMEHTOB MCIIOJIb3YIOTCS B MPOLIECCE 3aIUThI Ja0OpaTOPHBIX pa-
00T, KaK (pOpPMBI TEKYIIETO KOHTPOJIS.

Ha 3amuTe cOOTBETCTBYIOUIMX JIAOOPATOPHBIX paboT (cM. mMeroandeckue ykazaHus: dusznueckuii
npakTUKyM. Mexanuka u MonekyisipHas ¢usuka. B.E. eanos, B.I'. Ko3nos, B.A. Haiinenos, I'.B. Cenu-
mieB: yueOHoe nocooue — Cmonenck: ¢pumman 'OYBIIO «MOU(TVY)» B r. CMmoneHcke,- 55 ¢., ApIIMHEHKO
N.A. Onucanwus 1abopaTOpHBIX pabOT MO0 PUUKE M METOIUYECKHE YKa3aHUS K HUM (3JIEKTPUICCTBO U Mar-
HETH3M): yueOHo-MeToauueckas pazpadorka/ M. A. Apmmnenko, B. E. VBanos, B.A. Haiinenos, I'.B. Ce-
numeB — Cmonerckuit punuan FOYBITIO «MBOU(TVY)»,-76¢.) cTyAeHT OTBEYAET Ha MATh BOMPOCOB, COMIEP-
Kanmxcs B kaprouke (Meronuueckue nocobus: Cenures I'.B. Bonpocs! u 3aanus k 1abopaTopHbIM pado-
taM 1o ¢uzuke. Yacte 1/ I'.B. Cenumes, T.B. llIupokux. Cmonenck: pumuan FOYBIIO «MOU(TVY)» B T.
CwMmoneHncke, - 39 c., beikoB A. A. Bornpocs! u 3agaHus Kk 1a0opaTopHbIM padoTtam no ¢usuke. Yacts 2, VBa-
HoB B. E. Bonpocs! 1 3aganus k 1abopaTopHbIM pabotam 1o ¢pusuke, 4.3).

[Tpumep KapTOUKH 1O 3alUTe J1abopaTopHOU paboThl «3yueHue kojaebaHui MaTeMaTHYECKOro Ma-
SITHUKA

1. MaremaTHyecKuii MassTHUK coBepiiaet kojebanus 1o 3akony o= 0,10sin(5,0t+x/6) (pan).
Bo ckonbko pa3 oTaMyaroTes OTKIOHEHMSI MasiTHUKA OT MOJIoKeHHs paBHoBecus crycts 4,00 u 4,25 nepuo-
1ia KoJeOaHui.

2. Haiitu oTHOIIEHKE NEpHO/a KOeOaHui MasTHUKA C aMILIUTYIOH Oz =60° k mepuoay ¢ 01 =5°.

3. Onpenenure 4yacToTy KOJeOaHMI MaTEeMaTHYECKOTO MasiTHUKA JUIMHOH 0,58M.

4. MaTeMaTHYeCKU MasTHUK coBepmiaeT kojebanus 1o 3akony o = 0,10 sin (5,0t + n/ 6) (pan).
Kakoga ¢a3a xonebanwuii npu t = 0?7

5.3aBUCHT JIU TIEPUO]] KOJIEOAHUH MaTeMaTHUECKOro MasTHUKAa OT MaccChl rpy3a?

[Tpumep kapToukm 1Mo 3amure JabopaTopHoii padoTsl «3ydenue a¢gdexra Xommay

1. DAEKTPOH JNETUT MPSIMOJIMHEHHO B OJHOPOJHOM MAarHHUTHOM TOJIE, TPEJCTaBICHHOM CYIEPIIO3H-
el B3aUMHO TEPICHIUKYJISAPHBIX 3JIEKTPUYECKOTO0 W MAarHUTHOTO ToJieH. YKa3aTh
HaIPaBIEHUE CKOPOCTHU AIICKTPOHA.

1. Ot Hac 2. K nam
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2. BelyucanTh HanpsHpKEHHOCTH JIEKTpruecKoro noist E, coolmiaromero 3ekTpoHy YCKOpeHue a =
9,8 M/c?,
1.5,6-10" B/m 2.5,6:10° B/m 3.5,5B/u

3. Uemy paBHa OTHOCUTEIbHAs omkOKa € (%) Ipu U3MEPEHUH TEKYIIEero yepe3 obpasel| Toka i = 2,5
MA?
1.15% 2.3,0% 3.0,50 %

4. CkoabKko 000pPOTOB B CEKYHIy N COBEpIIAET JIEKTPOH, JIBUTAsICh MO OKPYKHOCTH, KOTOPYIO OH
ONMCBIBAECT B OJJHOPOJHOM MAarHUTHOM I10JI€ C HHAyKLIHeH B = 2,0-10 Tn?
1.5,6:10% ¢ 2.3,410" ¢! 3.2,6¢"

5. B cayuae sddexra Xosia a8 HATPUEBOrO MPOBOJHUKA IIPU IIOTHOCTH TOKa | = 150 Alem® n
MarHuTHOM uHAYKIMU B = 2,00 T Hanps»KeHHOCTh momnepeyHoro sjekTpudeckoro noust E = 0,750 mB/m.
[Tnotnocts Hatpus p = 0,970 r/cm®. HaliTu OTHOLICHHE KOHILCHTPALMH JICKTPOHOB IIPOBOAMMOCTH Ne K

KOHLEHTPALlMU aTOMOB B 3TOM IIPOBOJIHUKE.
1. 0,913 2. 0,957 3. 0,985

[Tpumep kapTouku abopaTopHOM paboThl «3yueHue 3akoHOB GoTodPdeKrTar
1. Kakoit poToaddexT ncnomp3yercs: B BAKYyMHBIX (POTOdIIEMEHTaX ?
1. Buemnwuit 2. BuyrpenHuii
2. Bo CKONIBKO pa3 Heprust OTOHA, 067Ia/AI0IIEro UMITYI6coM 8% 1072 Krem/c, GOIbIIe KHHETHYE-
CKOI1 9HEpTUH AJIEKTPOHA, TOTYYEHHOW UM IIPU MPOXOKACHUH PA3HOCTU MOTEHIIUANIOB 5 B?
1.6 2.3 3.15
3. Kakoii anekTpon ocBemarT B BaKyyMHOM (DOTO3JIEMEHTE AJis1 BOZHUKHOBeHUs hoTodrddexra?
1. AHon 2. Karon 3. be3paznuuno
4. Yemy paBHO 3a/Iep’KUBAlOLIee HAMPsDKEHUE 1 (OTOIIEKTPOHOB, BBIPHIBAEMBIX C MOBEPXHOCTH Me-
TajIa CBETOM c dHeprueii goronos 7,8x10™" Ik, eciu paGota BbIxoaa u3 91oro Meramia 3x10 " JIx?
1.5 2.4 3.3
5. Kamns Boast oosemom 0,2 mit moromaet 3a Bpems 1 ¢ konuyecTBo N = 108 ($hOTOHOB MOHOXpOMa-
TUYECKOTO cBeTa JIMHOM BoaHbI 0,75 MkM. HaliTu cKOopocTh MOBBIIEHHUS TeMnepaTypsl Boabl. CuuTaTh U3-
BECTHBIMH YAETBHYIO TEIUIOEMKOCTh BOJIBI, €€ TNIOTHOCTh, CKOPOCTh CBETA BaKyyMe U mocTosiHHYI0 [Tmanka.
[TorepsiMu sHEprUM NpeHedpedb.
1.0,31 K/c 2.0,031 K/c 3.0,22 K/c

[TonHBI OTBET Ha TP BOIIPOCA COOTBETCTBYET MOPOTOBOMY YPOBHIO COPMUPOBAHHOCTH KOMIIETEHIIUN
Ha JJaHHOM HTare ee (hOpMUPOBaHMsI, MOJHBIM OTBET Ha YeThIpe BONPOCAa — MPOJBUHYTOMY YPOBHIO, MpHU
MIOJIHOM OTBETE Ha MATh BOMPOCOB — 3TAJJOHHOMY YPOBHIO.

Kputepun onennBanust ypoBHs cpopmupoBanHocT kommeTeHnnit OIIK-2 «cnocoGHOCThI0 MPUMEHSTh
COOTBETCTBYIOIIUHN (PU3NKO-MaTEeMAaTUYECKUH ammapar, METObl aHaJIu3a U MOJIEJIUPOBAHUS, TEOPETUUECKO-
r'0 ¥ 3KCIIEPUMEHTAILHOTO UCCIIEI0OBaHMS ITPH PEeLICHUH PpodecCHOHATIBHBIX 3a1au», [IK-2 «cnocoGHOCTBIO
o0OpalaThIBaTh pe3yabTaThl SKCIIEPUMEHTOB NMPUMEHSIOTCS B MPOLIECCE 3allUThl pacueTHO-rpaduyeckoil pa-
00THI, KaK (OPMBI TEKYILIETO KOHTPOJIL.

B mporecce 3amuThl pacueTHO-rpaduyeckoi paboTel «MexaHuka, MOJEKYJIsIpHAsT (PU3HKA U TEPMOIU-
HaMHKa» CTY/AEHTY 3a7at0Tcs 3 BOIPOCa U3 CIEAYIOLIEr0 MPUMEPHOTO MepeyHs:

1. Kak popmynupyercs 3aK0H COXpaHEHHUS] UMITYJIbca?

2. B Kakux ycJIOBUSIX BBIIIOJIHSETCS 3aKOH COXPAHEHUS UMITYJIbCA B CUCTEME B3aUMOJEHCTBYIOIUX TEN?

3. Kak paccuurats paboTy nepeMeHHOM CUibl?

4. B ueMm 3akitovaercst pusnueckuii cMpica BeauuuHbl 1 B1?

5. Yo Takoe mosiHasg MEXaHWYECKast SHEPT S CUCTEMBI TEJ?
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6. Kak ¢popmynupyercs 3aK0H COXpaHEHUSI MEXaHUICCKOU dHEPTUU?

7. JlaiiTe onpeneneHre MOMEHTa UHEPIIMU MAaTEPUATIBHOM TOUKHU?

8. Chopmynupyiite Teopemy Llltelinepa.

9. YUto Takoe 1Ie40 CHIIbl OTHOCUTEIBHO HEKOTOPOH OCH BpalllEHUs?

10. ChopmynupyiiTe 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA.

11. Kakoii BU UMEET ypaBHEHHE COCTOSIHHS HAcaIbHOTO ra3a (ypaBHeHue MenaeneeBa-Knaneiipona)?
12. Kak 3aBucHT cpeanss apudMeTHuecKasi CKOpOCTh MOJIEKYII T'a3a OT TeMIIepaTyphl?

13. ChopmynupyiiTe nmepBoii Ha4YaI0 TEPMOJTUHAMHUKH.

14. Kaxoii npouecc Ha3piBaeTcs uzorepmuueckum? MzoxopusiM? M3o00apueiM? Annadbarnyeckum?
15. Kak paccunrats KII] TenioBoit MamvHbi?

16. 13 xakux uzonporeccoB coctouT uuki Kapno?

17. ChopmynupyiiTe BTOPOil 3aKOH TEPMOTUHAMHUKHU.

B mporuiecce 3ammthl pacyeTHO-Tpadudeckoil paboTsl «IneKkTpocTtatuka. [IocTOSHHBIN AMeKTpUYecKuit
TOK. DIIEKTPOMAarHeTH3M» CTYJIEHTY 33/1al0TCsl 3 BOIPOCA U3 CIEAYIOMIETO IPUMEPHOTO MTEPEUHS:

1. Chopmynupyiite 3akon Kymnona.

2. Kak 3aBUCHT HANpsHKCHHOCTH TOJISI PABHOMEPHO 3apsDKCHHOM JUTMHHOW HUTH OT PACCTOSIHUS JI0 €€
cepeauHbI?

3. Ot 4yero 3aBUCUT EMKOCTb IIJIOCKOTO KOHJIeHCaTopa?

4. [laiiTe onpeeseHrne NOTOKa BEKTOPA HAMPSHKEHHOCTH JIEKTPOCTATUYECKOTO MOJIS.

5. Chopmymupyiite Teopemy Octporpaackoro-I'aycca mist BaKyyma.

6. 3akon OMa B auddepeHnnansHoi hopme 3amnucu.

7. Kak ompenenuTs SHEPTHIO, BEICISIONIYIOCS B MTPOBOIHUKE MPH MPOXOXKICHUH AIIEKTPHYECKOTO TO-
Ka?

8. Chopmymnupyiite 3akoH Amriepa?

9. Kak omnpenenuth HanpaBieHue cuibl JIopeHia, AeiicTByrolel Ha 3apsl B OAHOPOJHOM MarHUTHOM
nosie?

10. JlaiiTe onpeneneHue MOTOKa BEKTOpa MArHUTHON MHAYKIIMU Yepe3 TIIOCKYI0 TOBEPXHOCTh?

11. Chopmynupyiite npasuio Jlenuna.

12. ChopmynupyiiTe 3aKOH MOTHOTO TOKA IJIs BaKyyMa.

[TonHBIN OTBET HA OJUH BOIIPOC COOTBETCTBYET MOPOTOBOMY YPOBHIO C(OPMHPOBAHHOCTU KOMIIETEH-
I[MM Ha JaHHOM JTare ee (pOpMUpPOBaHUs, MOJIHBIM OTBET Ha JBa BOMNpOCa — MPOABUHYTOMY YPOBHIO, IPH
IIOJIHOM OTBETE Ha TPU BOIIPOCA — ITAJIOHHOMY YPOBHIO.

Kputepun onernBanust ypoBus chopmupoBanHocT komreTeHnnin OITK-2 «cmocoOHOCTRI0 TPUMEHSTH
COOTBETCTBYIOLINH (PU3NKO-MaTEMaTUYECKHU anmapar, MEeTO/Ibl aHAIKU3a U MOJCIMPOBAHUS, TEOPETHIECKO-
r'0 ¥ 9KCIIEPUMEHTAIFHOTO MCCIIeIOBAHMS MTPH PEIICHUN TPOoQecCHOHaTBHBIX 3a1auy, [IK-2 «cmocoGHOCTRIO
00pabaTbIBaTh pe3yabTaThl SKCIIEPUMEHTOB» JUArHOCTUPYIOTCS B pe3yJjbTaTe BBINOJHEHUS 33JaHUil Ha
MIPAKTHUYECKUX 3aHATHUSAX.

OneHnBaeTCsl aKTUBHOCTh PaOOTHI CTY/IEHTOB Ha MPAKTHUYECKUX 3aHATHUSX, ITyOMHA OTBETOB CTYAEHTA
«y JDOCKHM» IIPH YCTHBIX OIPOCax B MPOLECCE BBHIMOJHEHUS 3alaHUN K KaXKJIOMY 3aHSTHIO, BBIIIOJIHEHHUE J10-
MaIllHUX 33JJaHU{, TPAaBWIBHOCTh OTBETOB MIPU OJIUI-ONPOCAX U TECTUPOBAHUH.

3HaHHE OCHOBHBIX 3aKOHOB (PM3UKH COOTBETCTBYET IOPOTOBOMY YPOBHIO C(POPMHPOBAHHOCTU KOMIIE-
TEHIIMM Ha JJAaHHOM 3Tare ee (pOopMUPOBaHUS; B JONOJIHEHHE K TIOPOrOBOMY CaMOCTOSTENIBHO PEIIaTh TUIIO-
BBIE 33J1a4¥ COOTBETCTBYET MPOJBUHYTOMY YPOBHIO; B IOIIOJIHEHHE K ITPOJBUHYTOMY YMETh PEIIaTh 3aJa4l
MOBBIIIEHHON CIIOKHOCTH U BIJIAJIETh HAaBBIKAMHU (DU3MUYECKOTO SKCIIEPHUMEHTa COOTBETCTBYET 3TAaJOHHOMY
YPOBHIO.
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ChopMupoBaHHOCTh KOMIIETEHIIMM HE HIIKE MTOPOTOBOTO SIBIISETCS OCHOBAHUEM ISl IOIyCKa 00ydaro-
LIErocs K MPOMEXYTOYHOM aTTeCTAlMU 110 JaHHOW TUCHUILINHE

dopMoii IPOMEXYTOUHON aTTECTAlUMU 110 JaHHOM JUCUUILIMHE 3k3ameH (1-i u 2-i Kypchl), oLeHuBae-
Mble TI0 mpuHATOd B HUY «MDU» ueThipexOaIbHONW CHCTEME: «OTIIMYHO», «XOPOIIO0», «yIOBIECTBOPH-
TEIbHO», «HEYJOBJIETBOPUTEIHHOY.

Dk3aMeH 1o aucuuiinie «Ou3uka MpoBOAUTCS B yCTHOM opme.

Kpurepun oneHuBaHMs JOCTHKEHUH CTYIEHTOB (B COOTBETCTBHM C MHCTPYKTHBHBIM HHCHBMOM
HUY MDHU ot 14 mas 2012 roga Ne21-23):

OLeHKH «OTJINYHO» 3aCITyKUBAET CTY/ACHT, OOHAPYXKUBILIUI BCECTOPOHHEE, CUCTEMAaTHUECKOE H TIIy-
00KOe 3HaHHE MaTepHalioB U3y4aeMO#l JAMCLMUILIMHBI, YMEHHE CBOOOTHO BBINOJIHATH 33/1aHUA, MIPEIyCMOT-
PEHHBIE MIPOrpaMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIM C JOIOJHUTEIBHON JIUTEPATYPOH, PEKOMEH]I0-
BaHHOI paboueil mporpaMMoii TUCIUIUIMHBI; TPOSBUBILINI TBOPUYECKHE CIIOCOOHOCTH B TIOHMMAaHUU, U3J10-
KCHUU W UCIIOJIb30BAaHUH MAaTEPUAIOB U3YUYEHHON JAMCUUILUIMHBI, O€3YIpPEYHO OTBETHBIIEMY HE TOJBKO Ha
BOIIPOCHI OWJIeTa, HO U Ha JIOTMOJIHHUTEIbHBIE BOIPOCHI B paMKax padouell mporpamMmbl JUCIUILIAHBI, TIpa-
BUJILHO BBIIIOJIHUBLIEMY ITPAKTHYECKOE 3aJaHHE.

Ol eHKH _«XO0pPOLIOY» 3aCIY)XHBAeT CTYACHT, OOHAPYKUBIIUK IOJHOE 3HAHME MaTepualia M3y4yaeMoi
JUCLUIUIMHBL, YCIEIIHO BBINOJHSIOMNNA IPETyCMOTPEHHbIE 33aJaHUs, YCBOMBIIUNA OCHOBHYIO JUTEpaTypy,
PEKOMEHIOBaHHYIO paboyeil mporpaMMoi AUCHUILIUHBL, MOKa3aBIIEMY CUCTEMAaTUYECKUN XapaKTep 3HaHUH
10 JUCLUIUIMHE, OTBETUBLIEMY Ha BCE BOIPOCHI OMIIETa, IPABUIILHO BBINOJIHUBILIEMY IPAaKTHUYECKUE 3a]1a-
HUS, HO JOIMYCTUBILIEMY MPHU 3TOM HETPUHIIUIHAIBHBIE OIIUOKH.

OlLeHKH «Y10BJIETBOPUTENbHO» 3aCIyKUBAET CTYJEHT, OOHApYKUBILIUN 3HaAHHE MaTepuayia U3ydyeH-
HOM JUCUUIUIMHBI B 00beMe, HEOOXOAMMOM ISl ajbHeiel yueObl u mpeacrosimeid paboTsl mo npodec-
CUH, CIIPABUBIIMUICA C BBIIIOJIHEHUEM 3aJaHUI, 3HAKOMBIN C OCHOBHOM JIUTEPATYpOH, PEKOMEHJOBAHHOM pa-
6ouell mporpaMMoil IUCIUIUIMHBI; JOMYCTUBIIEM MOTPEIIHOCTh B OTBETE HA TEOPETUUECKHUE BOMPOCH! U/UIH
IIPY BBIMTOJIHEHUHU IIPAKTUUECKOTO 3aJ]aHusl, HO 00J1a/latoluii HEOOXOAMMBIMU 3HAHUSMU I UX YCTPAHEHHUS
oz
PYKOBOJICTBOM IpENoaBaTes, JM00 HENPAaBUJILHO BBINOJIHUBILIEMY NMPAKTUYECKOE 33/aHKE, HO 0 yKa3a-
HUIO IIPEToAaBaTes BBINOIHUBIIEM APYTHE IPAKTUYECKHUE 3aJaHUS U3 TOTO XKE pa3/iena JUCLIUIIINHBIL.

OneHKa «HeYI0BJIeTBOPUTEIbHO» BBICTABISIETCS CTYIEHTY, OOHApYXUBLIEMY CEpbe3HbIE IIPOOEIHI B
3HAaHUSX OCHOBHOT'O MaTepuasia W3y4eHHOW TUCHMIUIMHBI, JOMYCTUBLIEMY NPUHIUINAIbHbBIE OIMIMOKU B BBI-
MIOJIHEHUU 3aJJaHUi, HE OTBETHBILIEMY Ha BCE BOIPOCH! OMJIETA U IONOJHUTENbHbBIE BOIPOCHI U HEMPABUIIBHO
BBINOJIHUBLIEMY MPAKTUYECKOE 3aJaHKe (HEMpPaBUIbHOE BBHIMOJIHEHHE TOJBKO MPAKTUUYECKOTO 33aJaHUs He
SBJIIETCS OJHO3HAYHOW IMPHUYMHOM ISl BBICTABJIEHHUS OLIEHKH «HEYJOBJIETBOpUTEIbHO»). Kak mpasuio,
OLIEHKA «HEYJOBJIETBOPUTEIIBHO CTABUTCS CTYJIEHTaM, KOTOpble HE MOTYT HPOJOJKUTh 00ydeHue 1o oopa-
30BaTeNbHON MporpaMMe 0e3 JOMOJHUTEIBHBIX 3aHATUI MO COOTBETCTBYIOLIEH nucuuiuinHe (popMupoBa-
HUS U Pa3BUTUS KOMIIETEHIIMM, 3aKPEIUIEHHBIX 3a JaHHOW JUCHUIUINHON). OLeHKa «HEYIOBIETBOPUTENb-
HO» BBICTABIIIETCS TAK)Ke, €CJIM CTYJIEHT MOCJIe Hayalla SK3aMeHa OTKa3aJIiCs €ro cjaBaTh WIM HApYyLIWI Mpa-
BWJIA CIIauM SK3aMeHa (CIUCBIBAJ, MOJACKa3bIBal, OOMAHOM MBITAJICS MOJYYUTh O0Jiee BBICOKYIO OLIEHKY W
T.J.).

B 3a4eTHYI0 KHWKKY CTY/IEHTA U BBINUCKY K JUIVIOMY BBIHOCUTCS OLIEHKA dK3aMeHa IO JUCHUILIMHE 32

2-1i xypc.

6.3 TunoBbie KOHTPOJIbHBIE 32IaHUS WM UHbIEe MAaTePHAJIbI, He00XO0AUMBbIE /1JIs1 OLEHKHU 3HAHUM,
YMeHM, HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapAKTEPU3YKOIIHUX dTanbl GOPMUPOBAHUSA KOMIIe-
TEHLHU B IIpoLecce 0CBOEHHS 00pa30BaTeIbLHON POrpaMMBbl

Bonpocsr o ¢hopMUpPOBaHHUIO U PA3BUTHIO TEOPETUUECKUX 3HAHMIA, MPETYCMOTPEHHBIX KOMITETEHIIH -
MU, 3aKPETUICHHBIMHU 32 TUCIUTIUTMHON (MPUMEPHBIE BOTPOCHI 10 JICKITMOHHOMY MaTe€pUaly JUCIUTIIUHBI):
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1-ii kype

1. Ilpenmer u ctpykrypa ¢usuku. Meron ¢usnueckoro uccienaoBanus. OU3NYECKHE OCHOBBI MEXAaHUKH.
[IpoctpanctBO, Bpemsi, ABMXKeHUE. DiieMeHThl kuHeMaTuku. Cucrema orcuera. Ilepemenienue, ckopocTb,
YCKOPEHHE.

2. Jlunamuka matepualibHOM Touku. 3akoHsl Herorona. Cuna. Macca. Umnynbe. Cucremsl yactuu. LlenTp
MHEpLUU. 3aKOH COXPAHEHHS UMITYJIbCA.

3. Pabora. MomHocTs. Mexanndeckas sHeprus. 3aKOH COXpaHEHUsI MeXaHHYeCKor sHepruu. /luccunaTuBHble
CUJIbL. 3aKOHBI COXPAHEHMS Y IPUHLIUIIBI CHMMETPUU.

4. Kunemartuka v IMHaMUKa aOCOJIIOTHO TBEPJOTro Teja. BpallieHue TBep1oro Tejia OTHOCUTEIBHO HEOIBU K-
HOI ocu. MomeHT unepuuu. [nockoe aBuxkeHue. Y paBHEHUs ABUKEHUSA, MOMEHT UMITYJIbCa.

5. DHeprus cucTeMbl 4acTULl. 3aKOH COXPAHEHNS MOMEHTA UMITYJIbCA.

6. MonekynspHas ¢usuka U TepMoauHAMUKA. METOJbI ONMUCAHUS MaKpOCKOMHYECKUX cucteM. OCHOBHBIC
YPaBHEHHUS MOJIEKYJISIPHO-KUHETUYECKONH TEOPUHU JUIs JaBJICHUS U SHEPTUMU.

7. OnwiT Tepna. Pacnpenenenne Makcpemuia. Pacnipenenenue bonbsiiMana. PaBHOMeEpHOe pacrpejiesieHue
SHEPIUH 10 CTENEHAM CBOOOIbl. BHyTpeHHs 3Heprus.

8. Cpennee 4uciIO CTOJIKHOBEHHH B cekyHy. CpeaHsis JuinHa cBOOOHOTO mpodera mosekyn. Kunerndeckue
nporecchl. ONBITHBIE 3aKOHBI BJICHHU TIepeHoca. BeiBoa koahdhunmenra quddysun.

9. TemnoBsie mpoueccel. Pabora u temnora. [lepBoe Hauano TepMoAMHAMUKH . TeMI0EMKOCTb.

10. AnuaGatueril porecc. YpasHenue Ilyaccona.

11. Huxknel. Temnoseie mamuab. KITJI.

12. Durponus. CTaTUCTHUECKOE UCTOJIIKOBaHHUE SHTpoNH. Bropoe u TpeThe Havaia TepMOAMHAMUKH.

13. YpaBHEeHHE COCTOSIHUS peanbHOro rasa. Cuibl B3aMMOJECHCTBUS MEXKIY MOJIEKYJIaMHM PEAJbHOIO rasa.
Bnytpennss sHeprusi peanpHoro raza. KonjeHcarus u  obpazoBanue rpynn mojekyi. Dddext Jxoyms-
TomcoHa.

14. Konebanus. CobctBeHHBIE KOeOanus. ["apMOHUYECKU OCIIIILIATOP. MaTemMaTH4ecKuii MasiTHUK. DHep-
ISl IPY TAPMOHUYECKUX KOJIeOaHUSIX.

15. AHrapMOHMYECKUI OCIHMILIATOP. JIMHEHHBIN OCHMIIIATOP € 3aTyXaHUEM.

16. BeiHy>kIeHHbIE KOJle0aHHs OCIMIUIATOpA MPH MeproarnueckoM Bo3zelicTBun. Pe3onanc. [Tapamerpuueckue
KoJiebanus u aBTokoe6anus. ClokeHne TapMOHUYECKUX KOJIeOaHU OJIMHAKOBOM YaCTOTHI.

17. Ilpunmun unepuuu. IIpeobpazoBanusa [Mamunes. Iloctynater CTO. Ilpeobpasosanus Jlopenua. Cren-
CTBUS U3 IpeodpazoBanuii JlopeHa.

18. DnekTpocTaTuka. 3aKOH COXPAHEHUs dJIEKTpUYecKoro 3apsana. 3akoH Kynona. HanmpspkeHHOCTB 21€KTpH-
yeckoro nosist. [Torok Bekropa HanpsbxkeHHOCTH. Teopema Octporpazackoro -I'aycca B BakyyMe U ee IpH-
MEHEHHE K pacyeTy MoJei.

2-i Kypc

1. PaboTa B 97E€KTPOCTATHYECKOM Mojie. Pa3HOCTh MOTEHIMANOB, MOTeHIMA. CBs3b MEXKAy MOTEHITHA-
JIOM ¥ HalpsKeHHOCTHIO. Brruncienne noteHuuana. [lone aunosns. Dnektpudeckoe nose B Bemiectne. [lo-
JSIpU3ALMS TUDTIEKTPUKOB.

2. BeKTOp nons[pmaupm U €ro CBS3b C HOBerHOCTHOﬁ IINIOTHOCTBHO HOJ'ISIpI/I?)aI_II/IOHHI)IX 3apﬂ)1013.
HanpsixennocTs nonis BHYTpH audiekTpuka. Teopema Octporpajackoro - ['aycca ana qusnekTpukoB. Bek-
TOP DJIEKTPOCTATUYCCKON WHIAYKIIMU. YCJIOBHS Ha TPaHUIIE pasjesia ABYX IUAICKTPUKOB. Brrumcienue
HaIPSYKEHHOCTH TOJISl B TUAJIEKTPUKE.
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3. IIpoBOAHMKH B 3JIEKTPOCTATHYECKOM IOJIE. DIEKTPOEMKOCTh YEIMHEHHOTO MpoBoaHUKa. KoHneHca-
TOpbl. IIpyMeprl BBIUMCICHHS €MKOCTH. ODHEPrus 3apsDKEHHOTO NMPOBOAHMKA M KOHIEHCATOPA. DHEPrus
AJIEKTPOCTaTUYeCcKOro noss. OObeMHas INIOTHOCTh SHEPTHH.

4. IToCTOAHHBIN 3JEKTPUYECKUNA TOK, €r0 XapaKTEepPUCTHKH U YCJIOBHS CYLIECTBOBaHUsA. 3akoHbl OMa u
Jbxoyns - Jlenna B nuddepennuansaoit popme. O600miennbIii 3akon OMma B uHTErpanbHOi opme. Pasz-
HOCTb ITIOTEHIIMAJIOB, MIEKTPOABIIKYILAS CUJIA, HAIIPSKEHUE.

5. Knaccuueckas snekTpoHHast Teopusi MetauioB. BeiBojg 3akoHoB Oma u Jlxoyns - Jlenua u3 aiek-
TPOHHBIX NpeacTaBieHuil. CBepxnpoBogUMOCTb. PaboTa BbIX0/1a IEKTPOHOB U3 MeTaula. TepMO3IeKTpOH-
Hasi YMUCCHSL.

6. MarunuTtHoe nosie. 3akoH Amniepa. Bektop MarHuTHOM MHAYKIMK. MarHuTHOE T0JIe TOKa. 3akoH bro
- CaBapa - Jlannaca ¥ NpUMEHEHHE K pacdeTy MarHUTHOTO Mojsl. MarHUTHOE 1oJe NPSIMOTo U KPyroBOTrO
TOKOB. 3aKOH ITOJIHOTO TOKa JJI1 MAarHUTHOTO I0JI1 B BAKYYME U €ro IPUMEHEHHE K pacueTy MoJeil Topona
U JJIMHHOTO COJICHOUJA.

7. JleficTBMe MarHUTHOIO MOJIS HA TOK W Ha JABMXKYyIuics 3apsa. Cuna Jlopenua. D¢ dext Xomia. Kon-
TYp ¢ TOKOM B MarHUTHOM 110JIe. MarHUTHBI MOMEHT BUTKA C TOKOM. MarHuTHBIN IIOTOK.

8. Pabota nmpu nepemMelieHuy NpOBOJHUKA U KOHTYpa ¢ TOKOM B MarHuTHOM noJe. [loto-kocuemnienue.
SIBneHue snekTpoMarHuTHOW MHAYKUMU. 3akoH JleHua. 3axon ®apanes - MakcBemia T ero BbIBOA. 3apsf,
MHIYUUPOBAHHBIN NIPY SIBJICHUN YIEKTPOMArHUTHOW MHAYKILIHH.

9. SBnenne camomHIyKIMHA. HAYKTUBHOCTB. Pacyer MHIYKTUBHOCTH Ui TOpOWAa. SIBIieHHE B3anM-
HOW MHAYKIUH. B3auMHas HHAYKTUBHOCTH JUIs TOpOM1A. DHEprus MarHuTHOro nojst. O0beMHas INIOTHOCTb
SHEpPrUHu.

10. MaruutHoe nosie B BeuiectBe. MUKpO - U MaKpOTOKH. BeKTOp HaMarHW4eHHOCTU. 3aKOH MOJIHOI0
TOKa JiUIsl MarHUTHOTO MOJIs B Benectse. HanpsskeHHOCTh MarHUTHOTO nosid. M3oTponnslie MarHeTuku. OT-
HOCHUTEJIbHAs MarHUTHAs IPOHUIIAEMOCTb. Y CIIOBHS HA TPAHULIE pa3JieNa JByX MarHETUKOB.

11. Tunbel MarHeTHKOB. DJIEMEHTapHas TEOpHUs AMA - U mapamarterusma. @eppomarHeTusM. ONbITHI
CroneroBa. KpuBast HaMmaranunBanus. MarHUTHBIN TUCTEPE3HC.

12. Tomensl. Touka Kropu. CrimHOBas npupoaa ¢eppomMarHeTu3Ma. IIEKTPUIECKU KoJaeOaTeTbHBIN
KOHTYp. HAuddepennunanbHoe ypaBHEHHE 3aTyXaroOIIUX 3JIEKTPOMAarHUTHBIX KosebaHuit u ero pemenue. Jlo-
rapuMUUYECKuil 1EKPEMEHT U K03 PUIMEeHT 3aTyXaHus. 'apMOHUYeCcKue IEeKTPOMAarHUTHbIE KOeOaHusl.

13. BeiHyX/1eHHBIE 3JIEKTPOMarHUTHBIE KoJeOaHus. AMIUIUTYa U (pa3a BBIHYXAEHHBIX Konebanuil. Pe-
3oHaHc. OOmas xapaktepuctuka Teopun Makcsemta. [lepBoe ypaBHeHne MakcBeria B HHTErpaibHOM (hop-
Me. Tok cmemenns. Bropoe ypaBHeHne MakcBeiia.

14. Tlonnas cuctema ypaBHeHU MakcBesuia AJis JIEKTPOMarHuTHOrO 1osid. YpaBHeHUs MakcBesuia B
middepennmansHoil popme. [lonHas cucrema ypaBHeHuit Makcsemia B auddepenuuansHoi Gpopme. Dnek-
TPOMarHUTHbBIE BOJIHBI U UX CBOMCTBA.

15. DnexTpomarHuTHBIE BOJHBI U onbIThl ['epria. Bubpatop u pesonatop. BomnoBast 30Ha. DHeprus
3JEKTPOMAarHUTHBIX BOJH. [IoTok 3Heprun. Bektop YMoBa - Iloiituara. Otkpsitue paauo [lonosemm. IIpuH-
UM paauocssasu. Pacnpoctpanenue paanoBosH. Pannonokanus. OnTtuka. Pa3Butue npeacraBieHuil o npu-
pone cera. ntepdepennus ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh. CIIOCOOBI TOJy4eHUS] UHTEP-
(bepeHIIOHHON KapTUHBI.

16. Crioco0s1 HaOrOIeHUsT MHTEpepeHIn cBeTa. Pacdyer mHTE()EepeHIIMOHHON KapTHHBI OT JABYX HC-
TouHuKOB. [ludpakuus cera. Ilpunmun Itoiirenca-®penensa. 3oubl Openens. [Ipsmonuneiitnoe pacmpo-
cTpaHeHue cBeta. Judpakuus Ha ogHON mienu U Ha qudpakuoHHON pemeTke. udpakius peHTTeHOBCKUX
BOJIH Ha IPOCTpaHCTBEHHOH pentetke. [lonsTre o romorpadumu.

17. Qucnepcus cBeta. DieKTpoHHAs Teopusi Aucnepcud. HopmanbHas u aHomanbHas aucnepcus. Pac-
CEstHUE, MTOTJIOLIEHUE CBETA.
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18. Tlomspusamusi >IEKTPOMATHUTHBIX BOJIH. JIMHEHHOE W HUPKYISAPHOE COCTOSIHHE MOJISPHU3ALINU.

HenonsipuzoBanHoe snekTpoMarHuTHOE unydeHue. CrocoObl MoTydeHHsl MOJSIPU30BaHHOTO CBETA.

19. KBanToBas npupoaa u3iaydeHus. TemnoBoe u3nydeHne. 3aKOHbI TEIUIOBOTO M3TydeHUs aOCOIIOTHO
yepHoro tena. ®oroanekrpudeckuit 3¢ dext. 3akonsl BHemHEro Gporodddexra. YpaBHeHHEe DUHINTEHHA TS
doroaddexra. Kpacnas rpanuna portordpdexra.

20. ®otonbl. DHeprus dportona. Umnynsc porona. Ddpdexkr Komnrona. Jlapinenune ceera. Onwit Jlebeme-
Ba.

21. AtomHas u spepHas ¢usuka. Ouznveckre OCHOBBI KBAaHTOBOM MexaHWKH. [IpuHuum Heompeze-
JieHHOCTH. KopnycKynsipHO-BOTHOBOM Ayaiin3M. KBaHTOBBIE COCTOSIHUSA.

22. Cynepno3uiys cocTosiHuM. OU3nyeckue BEIMYMHBI U ONIEPaTOPHI.

23. CranmonapHsie coctosiHus. BonHoBas GpyHkuus u ee pusmueckuii cMmpicit. Ypasaenue [lpeauarepa
JUIS CTallMOHApHBIX cocTosiHUM. [loTeHIManpHasi, KHHETUYECKash M TMOJIHAS DHEPIHH DJIEKTPOHA B CTAIIUO-
HApPHBIX COCTOSHUSX.

24. JIsmxenue cBoboaHoi vactuisl. [loteHnuaneueiii 6aprep. TynHensHbIN 3 dekT. Pemenue ypas-
Henwust LlpenuHrepa a1 NOTEHIMAIBHOTO Oapbepa.

25. YacTuia B noTeHIMaNbHON sime. Pemenue ypaBHenus Llpeaunrepa st 4acTUIBI B MOTEHITMATBHOM
ame. ['apMOHHYECKUI OCIHILIATOP.

26. Atom Bojopojna. DIEeKTpoH B aTome Boaopoaa. CHeKTpbl UCIyCKaHUsl U morjoieHus. CUCTeMbl
mukpovactull. [Tpuniun TosxxaecTBeHHOCTH. DepMUOHBI U OO30HEI.

27. lpunun [Maynu. [Tepuonnyeckas cucrema 3JI€MEHTOB. 3all0JIHEHHUE 2JIEKTPOHAMU YPOBHEH B aTo-
Max. OCHOBHBIE KBAaHTOBBIC YHCIIA.

28. Ilornomenue, CIOHTAaHHOE U BBIHYXKJEHHOE U3lTydeHuss. ONTHYeCKHe KBAHTOBbIE [€HEPATOPHI.

29. KganToBrle cratuctuku @epmu-Jlupaka u boze-DiHinTeitHa. DIEeKTPOHHBIN ra3 B MeTauiax. 25.
TennoemkocTs TBepBIX Tel. DOHOHBL. DIEMEHTHl 30HHOW TEOPUM TBEPABIX Tesl. MeTasuibl, TUIIEKTPUKU
MOJIYTIPOBOTHUKH.

30. Anpa atomoB. HykioHbl. XapakTepUCTUKHU SAEPHBIX COCTOSHUHN. SlnepHble cuibl. Moaenu sipa.

31. Ilepexoabl MEeXAY SIEPHBIMHA COCTOSHUSIMH. SInepHble peakiuu. LlemHas peakuus neneHus. Die-
MEHTapHbIE YACTHIIBI.

Bormpock! no nprodpeTeHuo 1 pa3BUTHIO IPAKTUYECKUX YMEHUN, TPETyCMOTPEHHBIX KOMIIETEHIIUSAMH,
3aKPEIUICHHBIMU 3a JUCLMIUIMHON
(mpuMepbI BONIPOCOB K MPAKTUYECKUM 3aHATHAM, JaOOpaTOPHBIM paboTam)

1-i kype

1. Yro Takoe BekTop mepemenienus? Beerna im Moaysib BEKTOpa MEpeMeEIIeHUs] paBeH OTPe3Ky MYTH,
MIPOMIEHHOMY TOYKOM?

2. Yro xapakTepu3yeT TaHI'€HLMAJIbHAsl COCTABIISIIONIAs YCKOPEHUA? HOpMaibHas cocTaBistomasn? Ka-
KOBBI IX MOJTYJIH?

3. Yro Ha3bIBaETCs YIJIIOBOM CKOPOCTHIO? YTIIOBBIM ycKOpeHHeM? Kak onpeenstoTcs X HanpaBiaeHUs ?

4. KakoBa cBs13b MEX/1y JINHEMHBIMU YTJIOBBIMU BETUUMHAMU?

5. Yro Takoe cuia?

6. chopmynupyiite 3akoHbl HptoTOHA.

7. B 4em 3akirodaeTcs 3aKOH COXpaHEHMsI UMITyJbca? B Kakux cucreMax OH BBIIOJIHAETCS?

8. UTo Ha3pIBaeTCA IEHTPOM MACC CUCTEMBI MAaTEPUATbHBIX TOYCK?

9.B yeM paznuune MeXay MOHATHIMHU SHEprus u padora?

10. Kak HaiiTi paboTy nepeMeHHON CHIIbI?
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11. Yo Takoe MOIIHOCTB?

12. Kakue BUIbl MEXaHUYECKOW SHEPTUU U3BECTHBI?

13. Chopmynupyiite 3aKOH COXpaHSHHS] MEXaHIUYECKOH dHeprur. J1Jish KaKiuX CUCTEM OH BBIITOJIHSETCS?

14. Yem oTimvaeTcst aOCOMIOTHO YIIPYTHUH yaap OT abCOMIOTHO HEYIIPyroro?

15. Yto Takoe MOMEHT UHEPLIMH Tema?

16. Chopmynupyiite u nosicaute teopemy lllTeiinepa.

17. Yro Ha3bIBAa€TCSI MOMEHTOM CUJIBI OTHOCUTENBHO ocu? Kak ompenensercs HalpaBleHHE MOMEHTa
CUJIBI?

18. ChopmynupyiiTe 3aKOH TUHAMHUKH BPAIATEILHOTO ABMXKEHHSI TBEPOTO Tela.

19.YTo Takoe MOMEHT UMITYJIbCa MaTepUaIbHON TOUKU? TBepaoro Tena? Kak ompenenseTcss Harpablie-
HUE BEKTOpa MOMEHTA UMITyJIbca?

20. ChopmynupyiiTe 3aKOH COXpPaHEHHS MOMEHTa UMITyJIbca. B Kakux cucTeMax OH BBIMOTHSIETCS?

21. B uem oTiinume Beca Tena OT CUJIbI TAKECTU?

22. B 4eM 3aK/II04al0TCs OCHOBHBIE MOCTYJIAThl CIEIMATbHON T€OpUU OTHOCUTENBEHOCTH?

23. 3anumure T IPOKOMMEHTHUpYiiTe peodpazoBanus Jlopenna. [Ipu kakux ycioBUSX OHU MEPEXOISAT
B nipeoOpa3zoBanus ["anunes?

24. Yto Takoe TepMoiMHaMu4eckue napamerprl? Kakue TepMoinHaMu4ecKue mapamMeTpbl U3BECTHBI?

25. B der 3akiitouaeTcsi MOJEKYIIPHO-KMHETUYECKOE TOJIKOBAHUE JaBJICHU ra3a?

26. 3anuuInMTe OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU HJI€aIbHOIO ra3a?

27. Hauepture rpaduk pacupeaesieHus MOJIEKYIT 10 CKOPOCTSIM.

28. Kak onpenensiercs Hanboiiee BEpOsTHASI CKOPOCTh IBMXKEHUS MoJieKy? CpeHsisi CKOPOCTh?

29. Ot KaKuXx MapamMeTpoB 3aBUCUT CPEAHSIS ITTMHA CBOOOIHOTO MpoOera MoieKy?

30. B yem cymrHOCTS siBiieHHs niepeHoca? KakoBbl OHM M IPH KAKUX YCIOBUSIX BO3HUKAIOT?

31. Chopmynupyiite 3akoHsl @ypbe, Puka, HproToHAa.

32. B yem cyTh 3akoHa BonbliMaHa 0 paBHOMEPHOM paclpeie]IeHuH SHEPTHH 110 CTENEHSIM CBOOOTHI?

33. Yro Takoe BHYTPEHHsISI DHEPrUs MICAIBHOIO ra3a? B pesynbpraTe Kakux MpOLIECCOB MOXKET H3Me-
HATHCS BHYTPEHHSISI SHEPTUSI CUCTEMBI?

34. Yro Takoe TernoemMkocTs raza? Kakas us remnoemkocteit — Cy uau Cp, — 6onbie 1 noyemy?

35. Yemy paBHa paboTa u300apHOTO paciiuperusi 1 Moib HaeabHOTO ra3a Mpu HarpeBaHuu Ha 1K?

36. HarpeBaercst Wi OXJIaXKJ1aeTCsl T'a3, €CIIM OH PACIIUPSIETCs IPU MOCTOSHHOM JIaBJICHUN?

37. I'a3 mepexouT U3 COCTOSHUS | B COCTOSIHUE 2 B Pe3yNIbTaTe CIESAYIOIINX IPOIECcCOoB: 1) n30TepMu-
4eckoro; 2) nzobapHoro; 3) uzoxopHoro. PaccMoTpeB 3TH mporecchl rpaguuecky, NoKakuTe: 1) B KakoMm
npoiiecce paboTa pacuimpeHus: MakCUMaibHa; 2) KOTJa ra3y coOOIIaeTcss MaKCUMaIbHOE KOJUYECTBO TETl-
J0THI?

38. Kak n3meHurcs tTemnepaTypa rasa rnpH afuadaTHoOM pacuIMpeHun?

39. Bo3MoXkeH 71 Tpoliece, Ipyu KOTOPOM TEIUIOTa, B3sITas OT HarpeBarelis, MOJHOCThIO IpeoldpasyeTcs
B pabory?

40. B xakoM HaIlpaBJIEHUH MOXET MU3MEHATBHCS SHTPONMS 3aMKHYTOW cucTteMbl? HezaMkHyTOH cucre-
MbI?

41. JlaiiTe moHsTHE SHTPONHHM (OTpesieIeHue, eMHNLA U3MEPEHHs], MaTeMaTHYeCKOe BBIPAKEHUE HH-
TPOIIUU JJIs Pa3IMYHBIX MPOIIECCOB).

42. N300pazute B KOOpAMHATAX T-S N30MPOLIECCHI.

43. Ilpencraspre nuki KapHo Ha auarpamme p, V rpaduuecku.

44. 3anummTe U NpoaHAIN3UpYHTE ypaBHeHUE BaH-nep-Baanbca.

45. YeM OTIMYAIOTCS PeaIbHBIC Ta3bl OT UACATHHBIX ?

46. Uro takoe koinebanus? CoOoauble koiebGanus? ['apmonumueckue konebanusi? Ilepmoguueckue
porecch?
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47. JlaiiTe onpenencHue aMILTUTYAbI, (a3bl, MEPUO/a, YACTOTHI, IUKINICCKON YaCTOTHI KOJICOaHUH.

48. Yto Ha3pIBaETCS TAPMOHUYECKUM OocHULIITOpoM? [IpykuHHBIM MasTHUKOM? Du3ndyeckum? Mare-
MaTUYECKUM?

49. IIpuBeaute GopmMyibl AJsl MEPUOJOB KojaeOaHUNH MaTeMaTH4eCKOro, MPY>KUHHOTO U (HU3HUECKOTro
MasITHUKOB.

50. Yto Takoe mpuBEACHHAS IJTMHA (PU3UIECKOTO MasiTHUKA?

51. 3anummre U npoaHaNM3UpyHTe MUQPepeHIaIbHOe YpaBHEHHE CBOOOTHBIX TAPMOHUYECKUX KOJIe-
OaHUi.

52. KakoBa TpaeKkTopusi TOUKH, Y4aCTBYIOIIEH OJITHOBPEMEHHO B ABYX B3aUMHO MEPIECHIUKYISIPHBIX KO-
nebaHusAX ¢ 0JMHAaKOBBIMHU Iepruoaamu? Kak momydaercs okpyxHocTb? [Ipsmas?

53. 1o kakoMy 3aKOHY U3MEHSIETCSl aMILTUTY/1a 3aTyXaloluX KojueOanuii?

54. Chopmynupyiite ycnoBusi IpUMEHUMOCTH 3aKkoHa KyroHa amist onpeeneHus: CUlbl B3aMMO/ICH CTBHS
JBYX 3apsKCHHBIX TEl.

55. JlaliTe onpeneneHre HAMPSHKEHHOCTH IEKTPUYECKOTO TTOJSL.

56. ChopmMmymupyiTe TPUHIIAIT CYTTEPIIO3UIINH YICKTPOCTATHUSCKUX MTOJICH.

57. Kak onpenenuts Cuily, IeHCTBYIONIYIO Ha SJIEKTPUUECKUIA 3apsi]] B SIEKTPHUUECKOM MoJe?

58. 3anumuTe BhIpaXeHUE I paOOThI, COBEPIIAEMON CHIIAMHU JJICKTPOCTATHYECKOTO IOJIS TI0 IepeMe-
IIEHUIO TOYEYHOTO JIEKTPUUYECKOTO 3apsiia.

59. Maiite onpeneneHne MOTEHIMAIA U PA3HOCTH MOTEHIMAJIOB AJIEKTPOCTATUIECKOTO TTOJIS.

60. UTto Ha3bIBAIOT IOTOKOM BEKTOpa HAMPSKEHHOCTH JEKTPOCTATUIECKOTO MOJIsA?

61. Chopmymupyiite Teopemy OcTtporpaackoro-I'aycca st 2JIGKTPOCTATUISCKOTO OIS B BAKyyME.

62. Kak mpoucXOoauT MOIsipu3anus JU3IEKTPUKOB C MOJSIPHBIMHA U HEMOJISPHBIMU MOJIEKYJIaMu?

63. Kakue (m3mueckre BeTMUMHBI KOJTUYECTBEHHO XapaKTEPU3YIOT TOJSPH3AIIIO TUIICKTPUKOB?

64. Kak Hannuue AUAJIeKTPUKA BIUAET Ha HAMIPSHKEHHOCTH SJIEKTPOCTATHUECKOTO OIS ?

65.Kax pacnpeeneHsl 3aps/pl 10 TTOBEPXHOCTH MPOBOJIHUKA?

66. Kakas cuctema npoBOJJHUKOB Ha3bIBACTCSI KOHJEHCATOPOM?

67. Uto Ha3BIBACTCS AJICKTPOEMKOCTHIO KOHIeHCcaTopa?

68. Kak paccuutarh SHEpruIo 3apsHKEHHOTO KOHAeHcaTopa?

69. 3anummuTe BEIpaXeHHUE IS 00BEMHOHN TUIOTHOCTH SHEPTHH MIEKTPOCTATUICCKOTO OIS,

2-i Kypc

1.3anummre 3akoH Oma 18 ydacTka nenu, cogepskamtero 9J1C.

2. ChopmynupyiiTe npaBUiIo 3HAKOB MPH 3aUCcH 3aKkoHa OMa.

3. JaiiTe onpeneneHne MarHUTHOW UHIYKIIUH.

4. Hanummre BoIpaskeHue 3akoHa buo-Casapa-Jlamuiaca ass onpezesieHuss MarHUTHOM MHAYKIUU 3Jie-
MEHTa IIPOBOJIHUKA C TOKOM.

5. Hanummre 3aKOH MOJIHOTO TOKA.

6. Hanummre Beipaxenust Ui cuisl Jlopenna. [l cunsl Amnepa.

7. B yeM 3akiro4aeTcs sSBJICHHE dJIEKTPOMAarHUTHOW WHIYKIIAH.

8. chopmynupyiite u 3anummTe 3akoH Dapajest Ui HIEKTPOMarHuTHON UHIYKIUH.

9. Hanmmmre Bolpaxkenue Juist J[C 2MeKTpOMarHUTHOM HMHIYKIMH, BO3HUKAIOIIEH B MPOBOJIHUKE IPU
JBUKEHUH €r0 B MATHUTHOM II0JIE.

10. Hanmmmure ypaBHEHME, CBS3BIBANOIIECE LUPKYISALUUIO HANPSHKEHHOCTH BUXPEBOTO JJIEKTPHUYECKOTO
IIOJIs C UHAYKLIIMEW MAarHUTHOTO ITOJIS.

11. B et 3axiroqaercs sIBI€HUE CAMOMHIYKIIVH?

12. Yto Ha3biBaeTCsi 0O0BEMHON IJIOTHOCTHIO PHEPTUU MarHUTHOro mnois? Hamumumre dopmyny ans
ornpezeneHus: 00beMHON TUIOTHOCTH SHEPTMHA MAarHUTHOTO TOJIS.
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13. laiiTe onpezesieHre HAMArHUYEHHOCTH.

14. Yto Ha3pIBaeTCs HAPSKEHHOCTHIO MATHUTHOTO 1oisi? Kak oHa cBA3aHa ¢ MAarHUTHON MHAYKIMEN U
HaMarHUYeHHOCThIO?

15. ChopmynupyiTe 3aKOH IMOJTHOTO TOKA JIJI1 MArHUTHOTO TIOJISI B BEIIIECTBE.

16. Kakue Tumbsl MarneTUKOB U3BeCTHBI? UeM OHU OTIIMYAIOTCS?

17. Yem 00ycoBICHBI MATHUTHBIE CBOMCTBA aTOMOB?

18. Kakue BemiecTBa OTHOCSTCA K nuamarHeTukam? B dem 0cOOEHHOCTHM HaMarHMYMBAHHS JTUaMarHe-
THUKOB?

19. Kakue BemiecTBa OTHOCSTCA K MapaMarieTnkaMm? B yem 0cOOEHHOCTH HaMarHMYMBaHUS ITapaMarte-
THUKOB?

20. KakoBbl 0COOCHHOCTH MarHUTHBIX CBOWCTB (peppOMarHeTUKOB?

21. B uem 3akirovaercs SIBICHUE MAarHUTHOTO THcTepe3nca’?

22. OnumuTe MEXaHU3M BO3HUKHOBEHHUSI COOCTBEHHBIX TAPMOHUYECKHX KOJIeOaHUil B KOe0aTeIbHOM

KOHTYpE.

23. Kak 3aBUCHT OT BpEMEHH aMILIUTY/A 3aTyXalOIINX KojieOaHu?

24. Yro nazbiBaeTcs koddduumenTom konedannit? OT Kakux mapameTpoB Koyie0aTebHOTO KOHTYpa OH
3aBUCHUT?

25. Yto Ha3bIBaeTCs TOrapupMUIECKIM JIEKPEMEHTOM 3aTyXaHus?

26. N300pasute cxemy 3JIeKTPUIECKOH e KojeOaTeTbHOro KOHTYpa.

27. B uem 3akirovaercs siBICHHE pe30HaHca B KojaebaTeIbHOM KOHTYype?

28. YTo Ha3bIBAETCS «TOKOM CMELICHUSI»?

29. Kakoe nosie Ha3bIBA€TCS 3JEKTPOMArHUTHbIM?

30. Hanumure ypaBHEHHE IIIOCKON 3JIEKTPOMATrHUTHON BOJIHBI.

31. ChopmynupyiiTe OCHOBHBIE CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

32. B ueM 3axittouaercsi puznyeckuil cMbici BekTopa YMoBa-IloiitnTunra? YUemy oH paBeH?

33. JlaiiTe onpeneneHre nHTEPPEPEHIINU CBETA.

34. Kakvie BOJIHBI Ha3bIBAIOTCSI KOTEPEHTHBIMU?

35. Kak M0o>xHO Hab01aTh HHTEPPEPEHIIHIO CBeTa?

36. Uto Ha3pIBaIOT Audpakiueii ceera?

37. Chopmynupyiite [Tpunnun I'toiirenca-dpenens.

38. ChopmynupyiiTe 3aKOHBI IPSMOJIMHEHHOTO PacpoOCTpaHESHUE CBETA.

39. B yem otnnune nugpaxkuun @paynrodepa ot audpaxun Openens.

40. JlaiiTe onpeeneHUe TUCIICPCUN CBETA.

41. B yem pa3nuurie HOpMaJIbHOW U AHOMAJILHOM UCHepCHii?

42.ChopmynupyiiTe OCHOBHBIE MTOJIOKEHHS TCOPHH PACCESTHHSI CBETA.

43. YUto Takoe Mnoyspu3aiys 3MEeKTPOMAarHUTHBIX BOJIH?

44. Kakue TUIbI OJISIpU3aliiy Bl 3HaeTe?

45. Chopmynupyiite 3akoH Maitoca.

46. Kakue cymecTBYIOT CIIOCOOBI TIOTYYEHUS TIOISIPU30BAHHOTO CBETa?

47. B yeM KBaHTOBasI MPUPOJIA U3ITyUSHHS?

48. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TETIOBOTO H3TYICHHUS.

49. B uem 3aknrovaercs (OTOINEKTpUIECKUi dPPerT?

50. ChopmynupyiiTe 3aKOHBI BHEITHETO (oTodh(deKTa.

61. Uto Takoe kpacHas rpanunia gorodddexra?

52. B gem 3akimrouaetcs 3¢ ekt Komnrona?

53. ChopmynupyiiTe pUHLUI HEOTIPEIETEHHOCTH.

54. B ueM nposBIsSeTCs] KOPIYCKYISIPHO-BOJIHOBOM JTyanu3m?
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55. YTo Takoe cTalmoHapHOE COCTOsSIHUE?

56. 3anummte ypaBaenue lllpeannrepa uist CTallMOHAPHBIX COCTOSHHIA.

57. KakrMu KBaHTOBBIMH YHCIIAMH OTIPEICISIOTCS CTALlMOHAPHBIE COCTOSHUS?

58. B uem 3aknrovaeTcs TyHHEIbHBIN dhdEeKT?

59. B yem 3akioyaercst GU3NUECKUNA CMBICT BOJTHOBOM (pyHKIHH?

60. OnumunTe MOBeICHUE YaCcTUIA B TIOTCHIIUAILHON SIME.

61. JlaliTe onpenencHre rapMOHUYECKOTO OCIIHILISITOPA.

62. ChopmynupyiiTe OCHOBHBIC TOJIOKEHUs TeOpuHu bopa [yt aToma Bogopoa.

63. B ueM pa3HUIla CIEKTPOB UCITYCKAHUS U TIOTJIOIICHUS ?

64. ChopMynupyiTe TPUHITUI TOKIESCTBEHHOCTH.

65. JlaiiTe onpenencare GpepMuoHa u GO30HBI.

66. JlaiiTe onpeaenenune 6030Ha.

67. Chopmymupyiite npunnun [laymnu.

68. ChopmynupyiiTe OCHOBHBIC IIPUHIIMITBI TOCTPOSHHUSI IEPUOANICCKON CHCTEMBI JIEMEHTOB.

69. Uto Takoe CIOHTAaHHOE U BBIHY)KICHHOE N3ITyYCHHUS.

70. [daiite onpeesieHHe ONTUYECKOT0 KBaHTOBOTO FeHEepaTopa.

71. IlepeuncauTe TUIIBI JIA3€POB.

72. Yem omiMyaroTcs KBaHTOBBIE cTaTucTuku Depmu-/upaka u bose-DiiHinTeiHa.

73. [daiite onpenenenue GpoHOHA.

74. YeMm OTIIMYAKOTCS METAJUIBI, JUAJICKTPUKUA U TOJYIPOBOAHUKH C TOYKH 3PEHUS 30HHOW TEOPUHU
TBEPAbIX TEN?

75. U3 KaKuX YacTHII COCTOSAT siipa aTOMOB?

76. HazoBUTE XapaKTEepUCTHKH SIEPHBIX COCTOSHHIA.

77. naiiTe onpeneneHne saAepHBIX CHII.

78. TlepeuncnuTe MOJICIH ApA.

79. Kakuie TUIIBI SIIEPHBIX PEeaKlnil Bl 3HaeTe?

80. [epeuncnuTe N3BECTHBIE BaM AJIEMEHTAPHBIE YACTHIIBI.

Bomnpocs! 110 3aKperIeHHI0 TEOPETUIECKNX 3HAHUN, YMEHUIN U TPAKTUYECKUX HABBIKOB, IIPEIyCMOT-
PEHHBIX KOMIIETEHIIUAMU (BOIPOCHI K 3K3aMEHY)

1-i xype
IepBbIif 1 BTOPOi BOIIPOCH! B 9K3aMEHAIIMOHHOM OMJIeTe CTYAEHTa — BOIPOC I10 JIEKIIMOHHOMY MaTepu-
any (Borpocsr 1-43). Tpetwuii Bonpoc — 3a7aya, OJu3Kas K 3a7adaM, pa300paHHBIM Ha MPAKTHUYECKUX 3aHs-
THUSIX ¥ B TIPOLIECCE BBHITIOJIHEHHSI PacueTHO-rpadruecKux padot (Bompocsr 44- 72).
1. Kunemaruka marepuanabHoi Touku. Cuctemsl oTcuera. /IBa criocoba onucaHus IBUKEHUS MaTepH-
anbHOU TOYKH. CKOPOCTh M YCKOPEHHE MTPOU3BOJIBHO IBMXKYIIEHCS MaTePUATIbHON TOUKH.
2. BpamarenpHoe IBHKEHUE TBEPJAOrO T€Ja OTHOCUTEIBHO HEMOABM)KHOM OCU. YTJIOBasg CKOPOCTh U
YTII0BO€ YCKOpPEHHUE.
3. BwIBox 3akoHa coxpaHeHUs uMITyabca. LleHTp mHepnmu (IeHTp Macc) MEXaHHYECKOW CH-
CTEMBI.
4. Pabota u MmomHocTh. Pabota nepemenHoit cuibl. KoHcepBaTHBHbIE CHIIBI. DHEPTUsl KHHETHYECKast
Y TIOTE€HIMAJIbHAS.

5. TloTteHmumanbpHasi HEPrUsi MaTEPHAIBLHOW TOYKH BO BHEITHEM CHJIOBOM Tosie. Ee CBsI3b ¢ cHIIOH,
JNEUCTBYIOLIEH HA MAaTEPUAIBHYIO TOUKY.
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6. 3akoH coxpaHEHMs PHEpIruu B MexaHuke. LleHTpanbHBIN yaap abCONMOTHO ynpyrux mapos. Pacuer
CKOpOCTeH mapoB nocie coynapenus. CoyaapeHue IByX apoB ¢ Pe3KO OTIIMYAIOIIMMUCS MaCCaMHU.

7. JIlnHamKKa BpallaTelbHOrO ABMKEHHMsI aOCOJIOTHO TBepAoro teia. MomeHt cuibl. Paborta mpu
BpAlLEHUH aOCOJIFOTHO TBEPJOIO TeJla BOKPYT HEMOABUKHOM OCH.

8. Kunernueckas sHeprus abCOIIOTHO TBEPAOIo Teja , BPAIAIOMIETOCs OTHOCUTEIFHO HETOABIKHON
ocu. MomeHT nnepuuu. Teopema IllteitHepa. MoMEHTHI HHEPIIMK TEJ MPOCTEHIEH reoMeTprudecKkon (hop-
MBI.

9. BrIBOI OCHOBHOT'O ypaBHEHHUsS JAWHAMHKHU BpAINATENFHOTO JABIIKEHHS a0COIIOTHO TBEPIAOTO Tela.
MoMeHT uMITyipca MaTeprualbHON TOYKU U TBEPIOTO Tejaa. 3aKOH COXPAaHEHUSI MOMEHTa UMITYJIbCa.

10. OcHOBHBIE Ta30BbIE 3aKOHBI U O0JIACTh UX MpUMEHEeHMs. MaeanbHbli ra3. BeiBon ypaBHe-

Hua Knaneiipona-MenneneeBa. YHUBepcalbHas ra30Basi IOCTOSHHAS

11. BbIBOJ] OCHOBHOT'O YpaBHEHHs MOJIEKYJIIPHO-KHHETUYECKON TE€OpUH I'a30B A AaBiaeHus. CpenHss
KBaJIpaTU4Hasl CKOPOCTh MOJIeKyJ. CpenHssi KHHETUYECKas SHEPrusl MOCTYNAaTEIbHOIO JIBWKECHHS MOJIEKYJ
rasa.

12. Pacnipenenenue ckopocteil Mosiekyl o Makcsesuty. Haubonee BeposiTHasi, cpeniHsis apudmeTrue-
CKasl ¥ KBaJpaT CpeHEN KBaJpaTUYHONW CKOPOCTEN.

13. UneanbHbBIN Ta3 B TOJE CWIBI TshKeCTH. BwiBog Oapomerpuueckoid gopmynsl. PacnpenencHue
Bboapmmana.

14. Yucno cToIKHOBEHUH M CpelHss JUIMHA CBOOOJHOrO mpolera Mojekys. fIBieHue nepeHoca B ra-
3ax. OnbITHBIC 3aKOHBI AU (Py3uHN, BHYTPEHHETO TPEHUS U TEIUIONPOBOIHOCTH. KoaddummenTs! nepenoca u
UX 3aBUCUMOCTb OT JJaBJICHUS.

15. PaboTa rasa mpu ero paciiupeHuu. BHyTpeHHss sHeprus ujeaibHoro rasza. PaBHomepHoe pacnpe-
JIEJIEHUE SHEPTUHU 10 CTEIIEHSM CBOOO/BI.

16. TenyoeMKOCTh UAEATBHOIO Ta3a NPU MOCTOSHHOM JaBJIEHMHM U MOCTOSHHOM OoObeMe. YpaBHEHHE
Maiiepa. Knaccuueckast Teopus TEIUNIOEMKOCTEH UAECATIBHOTO rasa.

17. Tennora u pabora. IlepBoe Hauano TEPMOAMHAMMKHN M 3aKOH COXPAHEHHS M MpEBpallleHUsl dHEP-
run. [IpumeHeHne nepBoro Hayanaa TEPMOJUHAMHUKN K M30XOpHUYECKOMY Iporeccy. KomndyecTBo nmoaBoau-
MOT0 TeIlJIa B 3TOM MPOIIECCE.

18. [IpumeHeHHe TIepBOTO Havaja TEPMOJAMHAMUKN K M300apUIecKOMY U M30TEPMHUYECKOMY IPOIEC-
caM. Pabota, coBepiiaemas ra3oM, 1 KOJIUYECTBO MOIBOAUMOTO TEIUIA.

19.A nmnabatudeckuit npouecc, ypaBHeHue Ilyaccona. Pa6ora raza B aguabaTiuueckoM mporecce.

20. Kpyrossie mponeccs! (1ukisl). KITJ terutoBoit mammnsl. Hukn Kapro u ero tepmuueckuii KIT.

21 Dutpornms. [Ipumepsl BEIYUCIEHHS SHTPOHU. TepMOANHAMHUYECKAs [uarpaMma 1-S u ee nmpume-
HEHHUE.

22. PeanbHble Ta3pl. OTCTYIUICHHS OT 3aKOHOB HCATBHBIX Ta30B. B3anMoielicTBie MOJICKYJ. Y paBHe-
Hue Ban-nep-Baanbca. Ananus ypasHenus Ban-nep-Baansca.

23. YpaBHenue Ban-nep-Baanbca u comocraBienne ero ¢ onbiToM. Kputndeckoe cocrostaue. CBs3b
MeXy KpUTHUECKHMHU NTapaMeTpaMu. BHYTpEHHss SHEPrus peaabHOro rasa.

24. Tapmonundeckoe KosieOaTelbHOe JBIKeHWe. OOmmid mpu3Hak KoseOanuit. duddepeHnnanbHoe
ypaBHEHHE TapMOHHUYECKUX KoJeOaHUi. DHEepPrus TapMOHHUYECKUX KOJIEOaHUH.

25. ®Ou3nvecknii W MaTeMaTH4ecKnid MasTHUKH. [leproasl ux konebanuii. [IpuBenenHas mmmHa Gu-
3UYECKOT0 MasTHUKA.

26. 3aryxaronue koyiebanus. JuddepenimanbHoe ypaBHEHUE 3aTyXalONUX KOJCOAHWI U €ro pelre-
Hue. Jlorapupmuueckuii JeKkpeMeHT U K03 PUIMEeHT 3aTyxXxaHHsL.

27. BemHyxeHHble MexaHndeckue konebanus. Jnuddepennmanbnoe ypaBHEeHNE BRIHYKIECHHBIX KOJIE-
OaHuit u ero pemenue. Pezonanc. YciaoBust pe3oHaHca.
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28. CnoxeHre TapMOHUYECKUX KOJIeOaHWH, HAlIPABJICHHBIX BJIOJIb OJHOM MpsiMoi. Clo)KeHHE B3auM-
HO NEepPIEHANKYIApHbIX Kosebanuil. [TonsapusoBanHble KoleOaHus.

29. Obpa3oBanue BOJIH B ynpyroi cpeae. [IpomosibHBIE U TIONEPEYHBIE BOJIHBI. YpaBHEHUE TIOCKON
BOJIHBL. Da30Basi CKOPOCTb.

30. Unarepdepennus BoiaH. BonHoBoe ypaBHeHHe. CTOSYHE BOTHBIL.

31. DneMeHTHI crieaTbHOW TEOPHH OTHOCUTEIBHOCTH. [IpUHIINI OTHOCUTEIHLHOCTH B KJIACCH-
yeckoll mexanuke. [IpeoOpa3oBanus ['anmnes. IlocTynarel cnenuanbHONM TEOPUU OTHOCUTEIBHOCTH.
[TpeobpaszoBanus Jlopenua.

32. PensiTuBHCTCKAs KHHEMATHKA: JUTMHA T B pa3HBIX CHUCTEMax OTCYETA.

33. PenstuBucTCKas KMHEMATHKa: JUIMHA TEI U JJIUTEIbHOCTh COOBITUH B pasHbIX CHUCTEMax
OTCYETa, PENIATUBUCTCKUNA 3aKOH CJIOXKEHUSI CKOPOCTEH.

34. B3anmopelicTBIE IEKTPUIECKUX 3apsaaoB. 3akoH Kymona. [ToHATHE 35I€KTpHYECKOTO TOJIS.
HanpsikeHHOCTb 10JIs1 TOYEUHOT 0 3apsja.

35. IlpuHIUT CYMEPIIO3UIINH IEKTpUYecKuX nosier. [ImoTHoCTh anekTpudeckoro 3apsaa. [lome
0OECKOHEYHO JUIMHHON paBHOMEPHO 3apsyKEHHOU HUTH.

36. [ToTok BEeKTOpa HAIPSHKEHHOCTH AeKTpuueckoro noist. Teopema Octporpaackoro-Iaycca
B BaKyyM€ U €€ IPUMEHEHHE JUIsl pacuera IoJiell paBHOMEPHO 3apsKEHHOM OECKOHEUHOM IMJI0CKO-

CTH, L1apa.

37. Pabota B anekTpocTaTudeckoM moiie. PazHocTs noreHnuanos. CBsA3b MEXAYy NOTEHIMAIOM
¥ HAINPSDKEHHOCTHIO. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTHU. [I0TeHIIMAN OIS TOYEYHOTO 3apsa.

38. Brruncienue noTeHnMana B MPOCTEHIINX AIIEKTPUYECKHX TOJISAX: TOJIE TOYEYHOTO 3apsja,
I1apOBOM KOHAEHCATOP, IUIOCKUM KOHAEHCATOP.

39. IloTeHnuan u HanPsSYKEHHOCTh MOJIS AUIOJSL.

40. Tonspuzanust TUAIIEKTPUKOB. THIBI TUIEKTPUKOB. BEKTOp mMonspu3anui U €ro CBs3b C
MOBEPXHOCTHOW IMJIOTHOCTBIO MOJISPU3ALMOHHBIX 3apsiioB. HanpspkeHHOCTh 3JIEKTPOCTaTUYECKOTO
TIOJISl BHYTPH AWAJIEKTpHKa. OTHOCUTETbHAS JUAJICKTPUIECKask IPOHUIIAEMOCTb.

41. BeiBog Teopembl Octporpaackoro - ['aycca mist AudnekTpukoB. BekTop anekTpudeckoro
CMEILEHUS.

42. YcnoBus Ha TpaHUIIE pa3zelia ABYX AUAJIEKTpUKoB. CernetosnekTpuku. [Ibe3oamexkrpuye-
ckuii 3¢ dexr.

43. Konnencaropsl. [IpuMepbl BbIUMCICHHUS €MKOCTH: IUIOCKHH KOHAEHCATOp, chepuyecKuii
KOHJEHCATOp. DHEprusi 3apspKeHHOTO KOHJEHcaTopa. DHEprus 3JIeKTpocTatudeckoro mnois. O0b-
€MHas TUIOTHOCTh SHEPTHH.

44. Kaxoii norapudmMuyeckuii JeKpeMEeHT 3aTyxaHus MasTHUKa uHoH 0,80 M, ecnu ero
HavanbHas ammuuTyaa 5,0°, a uepes 5,0 mun ammdryaa pasaa 0,5°?

45. B nunuHApe noJ NOpIIHeM HaxoauTcs Bogopoa maccoir m=0,02 kr npu temnepatype T1 = 300 K.
Bomopon Hauan pacmmpsaTbest aaquadaTHO, YBEIIMUUB CBOM 00BEM B TISATH pa3, a 3aTeM ObLI CXKaT U30TEPMHU-
YeCKH, IpUYeM 00beM yMEHBIIUICS B IATh pa3. Haiitu Temneparypy T2 B KoHIle aainabaTHOTO paclIupeHust
1 paboTy, coBepIIeHHYIO Ta3oM. M300pa3uTs nporiecc rpadudecku

46. VneanbHblii MHOTOQTOMHBIN ra3 COBEpIIAET LUKJ, COCTOALIMHA MX JBYX M30XOp M JABYX H300ap,
npuyeT HauOouiblee 1aBlieHUE ra3a B /1Ba pa3a OoJibllie HAMMEHbILIEro, a HauOOoJbIINI 00BEM B UETHIPE pasa
6onbie Haumenblero. Onpeaenuts Tepmuueckuit KITJ nukma.

47. HailTu MOJISIpPHYIO MacCy BO3yXa, CUMTas, YTO OH COCTOUT U3 OJHOW YaCTH KUCJIOPOJIa M TPEX da-
creit a3ota (mp:my = 1:3).

48. Konebanusi marepuaibHOU T ouku maccoir 10 r omwuchiBaroTcs ypaBHeHHeM (B cucteme CH)
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X= 0,1OSin(1IT/ 2+ 7[/ 4.). Ornpeaenuth nepuo KojiebaHul, MAaKCHMAJIbHOE 3HAYCHUE BO3BPAIIAIOIICH CHJIIBI
U TIOJIHYIO SHEPTUI0 MAaTEPUATIbHONU TOUKH.

49. Ilpu annabaTHOM pacUIMpEeHHH KHCIopoJa ¢ HadaubHOW Temmeparypoil T1 = 320 K BHyTpeHHss
sHeprusi ymenbimiach Ha AU = 8,4 xJ[x, a ero o0bem yBenuumics B N = 10 pa3. Onpeaenuts Maccy Kuc-
JopoJa.

50. Kucnopox O, maccoit m = 0,20 kr HarpesaroT oT Temneparypsl t; = 27°C 1o temmeparypsl t, =
127°C. HaiiTu u3MeHEHHE DHTPOIIUH, €CIIM U3BECTHO, YTO HAYaIbHOE M KOHEYHOE JaBJIEHHUE ra3a OJMHAKO-
BO.

51. B 6ammone BMecTuMocThio V = 25 11 Haxonutcst Bogopos mpu temneparype T = 290 K. IMocne To-
ro, KaK 4acTh BOJIOPOJIa M3PacXOI0BaIH, JaBJeHUE B OayutoHe moHu3miock Ha AP = 0,4 MlIla. Onpenenuts
Maccy M3pacxoJ0BaHHOIO BOJOPOAA.

52. KakoBa 4acToTa, aMIUIUTyJla U HadaibHas (aza KoJeOaHW, 3aJaHHBIX YpaBHEHHEM (B CHUCTEME

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

53. 3a Kakoe BpeMsl TeJIO CIYCTUTCS ¢ BEPLIMHBI HAKIIOHHOW IJIOCKOCTHU BbICOTOH 3,0 M U yriloM y oc-
HoBauus 60°, eClIM MAKCUMAJILHBINA YroJl Y OCHOBAHUS HAKJIOHHOW IUIOCKOCTH, IIPH KOTOPOM TEJIO HAXOIUT-
Csl Ha Hel B okoe, paBeH 30°?

54. [Tnardopma, umeromas GopMy CIUIOUIHOTO OJHOPOIHOTO AMCKA, MOXET BpPAIIaThCs MO MHEPIHH
BOKPYT HETIO/IBIKHOW BEpTUKAIBbHOM ocu. Ha kparo mmatdopmbl CTOMT 4eI0BEK, Macca KOTOporo B 3 pasa
MeHbIIIe Macchl maatgopmel. Onpenenure, Kak U BO CKOJIBKO pa3 U3MEHUTCS YIIIOBask CKOPOCTh BpPAIICHUS
1aT(OpMBbI, €CIIM YEJIOBEK MepeneT ONrke K HEHTPY Ha pacCTOSHHE, paBHOE IMOJIOBHHE pajnyca TUIaT-
(hopMmBI.

55. Ilon neiicrBuem kakoi cuibl F y Tena maccoit m = 10,0 kr npu npsMOJIMHEHHOM JABH)KEHUU U3MeE-
HEHHE MYTH CO BPEMEHEM MPOMCXOAUT 1o 3akoHy S = A(B — Ct)t, rme A = 10 c‘l, B=1,0mMm C=2,0wm/c.
[MpencraButh rpaduuecku 3aBucuMocts V(1) u a(t).

56. [apuk maccoit 400 r, neTsAmuil TOpU30HTAIBHO CO CKOpocThio 10 M/c, ynapsercs o mpu3My Mac-
coii 2,0 Kr, CTOAIIYI0O HAa UJCAIbHO IIaJIKOM TUIOCKOCTH U MOCJ€ a0COIIOTHO YIPYTroro yjaapa OTCKaKHUBaeT
BEPTHKAJIBbHO BBepX. HaliTh ckopocTy mapuka u npu3Msl Ocie yaapa.

57. Muck paguycom R=24 cMm KojeOaeTcsi 0KOJIO TOPU3OHTAIBHON OCH, IPOXOJAIIEH Yepe3 CepeauHy
OJTHOTO U3 PpajJinyCcoB MEPHEHIUKYIAPHO IIIOCKOCTH JucKa. OnpenenuTs nepuos KojiebaHuil Takoro masrt-
HUKA.

58. IIponsBoauTcs KanOpoBKa OATUTMCTUYECKOTO MasiTHUKA. banmucTuyecknii MasTHUK NpeiCTaBIIseT
co00l yCTpOMCTBO, COCTOSIIIEE U3 HUTH JJIWHON 2 M, Ha KOTOPOW MOJIBEIIEH HEOOIBIION SIIUK C MECKOM
Maccoi 2 kr. Ilynsa maccoit 20 r, neTsmas ropu30HTalIbHO , IONAJAEeT B AIIMK U 3acTpeBaeT B HeM. Onpene-
JIUTE YIJIbl OTKJIOHEHUS! HUTH MasgTHUKA MpH ckopocTsax mytu 200, 300 u 400 m/c.

59. Ha ofHOpOAHBIHM CIIONIHON HMIMHAPUYECKUH Bal paanycoM R = 50 cM HamoTaHa Jierkas HUTh, K
KOHILYy KOTOPOM IPHUKPEIUIEH Ipy3 Maccoil M =6,4 kr. ['py3, pasmaTeiBasi HUTh, OIIyCKAETCS C YCKOPEHUEM a
=2,0 m/c%. Omnpenenure: 1) MoMeHT uHepnuu J Bana; 2) Maccy M; Baja.

60. B menTpe ckambi JKYKOBCKOTO CTOUT YEJIOBEK U JEPKUT B PyKaxX CTEpKeHb jauHou | =24 M u
Maccoi M = § Kr, pacnoJ0KEHHBI BEPTUKAIBHO 10 OCH BpallleHUs1 ckaMbH. CKaMbs ¢ YEJIOBEKOM BpallaeT-
cs ¢ yactoroi Ny = 1,0 ¢, C kakoit yactoToit Ny OymeT BpamaTbCsi CKaMbs ¢ Y€JIOBEKOM, €CJTH OH MOBEPHET
CTEep)KE€Hb B TOPU30HTAIbHOE MoJiokeHne? CyMMapHbIii MOMEHT HHEPIIMH YeJI0BeKa U ckaMmbu | = 6 kr M.

61. BeruncauTh MOMEHT MHEPIMH J TIPOBOJIOYHOTO MPSIMOYTOJIbHUKA CO CTOpOHOH a = 12 cm u b = 16
CM OTHOCHTENIBHO OCH, JIEKALIEH B IJIOCKOCTH MPSAMOYTOJIBHUKA M IPOXOSAIIEH Yepe3 CepeArHbl MaJIbIX
CTOpOH. Macca paBHOMEpPHO pacrpe/iesieHa 1Mo JJIMHE MPOBOJIOKU ¢ TUHEMHOMN IOTHOCTBIO T = 0,1 KT M.

62. YpaBHeHuUe KoJeOaHUI MaTeMaTHYECKOro MasiTHUKa X = 2 Sin (27t t + 7/2), Tae x u3MepseTcs B CM.
Macca kone6momierocs tena 5,0 r. OnpenenuTe MOJIHY0 MEXaHUYECKYIO SHEPTHIO KOJIEOIIOmEerocs Tena.
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63. Termo maccoit 2,0 Kr aOCOJIIOTHO HE YIPYro yAapseTcs O Mmokosieecs Teiao mMaccoit 3,0 kr. Haiitu
OTHOIIEHHE KUHETUYECKUX SHEPTUH /10 U 10CIIE y1apa.

64. Teno maccoii M coBepiaeT rapMoHHYecKue Kosebanus mo 3akoHy X = 0,1 cos (4n t + w/4), m.
Onpeznenure MakCUMaJbHbIE 3HAUSHHSI BO3BPAILAIOIIEH CUIIbl U KUHETUYECKOM SHEPIHH.

65. B 6amtone BMectumocThio V = 25 11 Haxoautcs Bonopon npu temmepatype T = 290 K. ITocne To-
ro, KaK 4acTh BOJIOPOJIa M3PacXO0BaIM, JaBjIeHUE B OayutoHe moHu3miock Ha Ap = 0,4 MlIla. Onpenenutsb
Maccy M3pacxoJ0BaHHOIO BOJOPOAA.

66. MneanpHbIA TBYXaTOMHBIN a3, COAEPIKAIINN KOJIMYECTBO BEIIECTBA V = | MOJIb U HaXOMSIIHIACS
nox aasnenueM pp = 0,1 MlIla npu temneparype T1 = 300 K. HarpeBaroT npu nocTossHHOM 00bEME 10 aB-
nenus pz = 0,2 MlIla. Ilocne 3TOro ra3 H30TepMUYECKH PaCIIMPUIICS 10 HAYAJILHOTO JaBJIEHUS U 3aTeM HU30-
6apHO ObLT ckaT A0 HavanbHOro oobema V1. Iloctpouts rpaduk nukina. Onpenenuts Temneparypy T rasa
JUIsL XapaKTepHbIX TOYEK LMKIIA U ero repmuueckuit KI1/1.

67. Ilpu nzo6apudeckom cxaruu azota (Ny) coBepiieHa padora 12 x/[x. OnpenenuTs 3aTpadeHHOE
KOJINYECTBO TEIUIOTHI U M3MEHEHHE BHYTPEHHEH SHEpruu rasa.

68. Kakas gacTp Monekyn BoJopoza, Haxoasmmxcs npu temneparype T = 400 K, ob6magaer ckopocts-
MU, OTJIMYAIOLIMMHUCS OT HauboJjiee BEpOsATHON CKOPOCTH He CBhbILIE YeM Ha 5,0 m/c?

69. [Ipu HarpeBaHUU ABYXaTOMHOTO HUEATHHOTO ra3a (V=2MO0Jb) €ro TepMOJAMHAMHUYECKAs TEMIIepa-
Typa yBenuuuiack B N=2 pa3za. Onpeaenure U3MEHEHUE SHTPOIINH, €CIIM HarpeBaHue Mpoucxoaut 1) uso-
XOPHO, 2) U300apHO.

70. CuuTasi, 4YTO AaBJICHHUE BO3AYyXa y MMOBEPXHOCTH 3€MJIM PaBHO 10° ITa, u cumTas TeMIIepary-

py Bo3ayxa paBHoil 0°C U He M3MEHSIOMIENCS ¢ BBICOTOM, HAWTH TUIOTHOCTH BO3/yXa y MIOBEPXHO-
cTH 3eMiu 1 Ha BeicoTe 4,0 KM.

71. Onpenenure MOMEHT MHEPIUH | TOHKOTO OJTHOPOAHOTO CTep kHs uMHOM |= 50 cM 1 maccoit m =
360r OTHOCHUTEIBHO OCH, NEPIEHINUKYIISIPHON CTEPKHIO M MPOXOJAIIEH Yepe3 TOUKY, OTCTOSILYIO OT KOHIIA
CTep>kHs Ha 1/6 ero AJIUHEIL.

72. lllap u UUIMHAP, U3TOTOBJIEHHBIE M3 OJHOTO M TOTO K€ Marepuana, KaTATcs 0e3 CKOJIbXEHUs C
OJIMHAKOBOI ckopocThio. Onpeienure, BO CKOJIbKO pa3 KHHETHUECKas SHEPTHs 11apa MEHbIIIe KUHETUYECKOU
SHEPrUM CILIOIIHOIO LUINHAPA.

2-i Kypc
IepBbIif 1 BTOPOi BOIIPOCH! B 9K3aMEHAIIMOHHOM OMJIeTe CTYAEHTa — BOIPOC I10 JIEKIIMOHHOMY MaTepu-

any (Bompochl 1-50). Tperuit Bonpoc — 3amaya, Onu3Kas K pa3dUpaeMbIM Ha MPAKTHYCCKHX 3aHATHSIX U B
npolecce BBIMOIHEHUS pacueTHO-Tpadrueckux padot (Bormpocs: 51- 105).

1. TTocTOSIHHBII AIIEKTPUIECKUI TOK, €T0 XapaKTEPUCTHKH U YCIOBHUS CyIIECTBOBaHMS. 3akoHBI OMa u
Jlxoynsd - Jlenua B auddepenunansHoit hopme.

2006006menHbIi 3ak0oH OMa B quddepeHanbHoi 1 HHTErpaibHON (popMax MpH HATMYUK CTOPOHHMX
cuit. 9J1C, pa3HOCTh NOTEHIMAJIOB U HampsbkeHne. CBEpXIPOBOIUMOCTb.

3. 3akoH Ammepa Juisd B3aMMOJICHCTBUS JABYX 2JIEMEHTOB TOKa. MarHutHoe nosie. MHAyKIus MarHuT-
HOTO TOJIS.

4. 3akon buo-Casapa-Jlannaca. [IpuHIun cyneprno3uiuyd MarHUTHBIX Hoseil. Pacuer MarHUTHBIX
MOJIEN MPSAMOTr0 TOKA U KPYTrOBOTO TOKA.

5. BbIBOI 3aK0HA TIOJTHOTO TOKA JJIs MArHUTHOTO TI0JIs1 B BakyyMe. [IprMeHeHne 3aKoHa s pacdera
MOJIEH TOpoH/Ia U JUTMHHOTO COJICHOU/IA.

6. JlelicTBre MarHUTHOTO TIOJIST HA TOK. B3anmoelicTBIE mapaieTbHbIX TOKOB.

7. JleiicTBe MarHUTHOTO MOJSI Ha JBUXKYIIMCS anekTpudyeckuil 3apsia. Cuna Jlopenna. Tpaekro-
pYsl IBMOKEHUS 3apsa B MArHUTHOM TIOJIE.

8. Dddext Xomna, ero GU3NIECKHA CMBICT U IPUMEHEHHE B COBPEMEHHOM HayKe M TEXHUKE.
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9. MarautHsbIi OoTOK. PaboTa npu nepeMerieHun MpoBOIHIKA U KOHTYpa ¢ TOKOM B MarHUTHOM T10-
ne. [loTokocuennenue.

10. SBnenue anekrpomarautHoM MHAYKIMH. [IpaBuno Jlenna. 3akon ®apanes-MakcBemia U €ro BbI-
BOJ. 3apsi/l, UHIyLIUPOBaHHBIN IIPH SBJICHUH 3JIEKTPOMAarHUTHON MHIYKLUH.

11. SIBnenue camouHaykuK. MHAYKTUBHOCTb. PacueT HHIYKTUBHOCTH ISl TOPOMJIA.

12. SlBnenue B3aummHONM MHIYKIMU. KoaddUIIMEHT B3auMHON MHIAYKIMHA. DHEPTUS] MAarHUTHOTO ITOJIS.
OObemMHas INIOTHOCTh SHEPTUU MAarHUTHOTO T1OJIS.

13. MarnuTHOe moJsie B BemiecTBe. MUKpO- M MakpoTOKH. BekTop HamarHMueHHOCTH. BriBOj 3akoHa
IIOJIHOTO TOKa JUIsi MarHUTHOTO IoJisl B BemiecTBe. [loHATHE HaNpsyKEHHOCTH MarHuTHoro mnosisd. OTHocu-
TeJbHasi MArHUTHAsI IPOHUIIAEMOCTb.

14. MarnutHble cpebl. YCIIOBUS Ha TpaHMIIE pasjena JByX MarHetukoB. IIpenomienue ivHui Mar-
HUTHOW MHAYKUMHU. JIMaMarHETUKHU U ITapamMarHeTHKU.

15. ®eppomarnerusm. Kpusas HamarauumuBanus. MarautHelil rucrepesuc. JJomensl. Touka Kropu.

16. KonebarenpHblli KOHTYp. HuddepeHnraisHoe ypaBHEHHE CBOOOIHBIX JICKTPOMArHUTHBIX KoJieba-
Huil. [leproa konedanuii. loOpoTHOCTE KOHTYpa. ['apMOHHYECKUE 3IEKTPOMAarHUTHbIE Kosiebanus. dopmyiia
Tomcona.

17. BeiHyX/IeHHbIE 3JIEKTPOMAarHuTHbIe KojeOaHus. Pe3onanc. Ammiutyna u (aza BbIHYXJIEHHBIX KO-
nebanuil. ['paduk 3aBUCUMOCTH aMILJIUTY/IbI TOKA OT YaCTOTHI BBIHYKICHHBIX KOJICOAHUH.

18. OOmas xapakrepuctuka Teopun Makcsesuia. [lepBoe u BTopoe ypaBHeHHMss MakcBesla B UHTE-
rpaibHO# popme. Tok cMerieHus!.

19. Obmas xapakrepuctuka Teopun MakcBemia. [lonnas cucrema ypaBHeHUit MakcBesuia Jiist dJIeK-
TpoMarHuTHOro nojisi. CiencTBus U3 ypaBHEHUH.

20. ITockast aMeKTpoMarHuTHas BOJIHA.

21. DHeprus >NeKTPOMAarHUTHBIX BOJH. [loTok sHeprun. Bexktop YMoBa- [loitHTHHTA.

Ontuka. PazButue npeacrasieHuit o npupozae csera. Unrepdepennus ceera. KorepeHTHOCTh U MO-

HOXPOMATUYHOCTD.

22. Crioco6b! HabmroAeHUs nHTephepeHun cBeTa. Pacuer nHTeQepeHIIMOHHON KapTUHBI OT JBYX HC-

TOYHHKOB.

23. Iudpakuus csera. [Ipunmun I'oiirenca-®penens. 3oubl penens.

24. IlpsamonuHeiHoe pacnpocTpaHeHue cBeta. Judpakius Ha oHON 1IeNu U Ha JUPPaKIUOHHON pe-

LIETKE.

25. Jludpakuysi peHTTEeHOBCKUX BOJIH Ha MPOCTPAHCTBEHHOM penieTke. [lonstre o romorpaduu.

26. Iucniepcus cBeTa. IJIEKTPOHHAS TEOPHUS TUCTIEPCHH.

27. PaccesHue, OTJIONICHUE CBETA.

28. Ionspuszanus 31eKTPOMarHUTHBIX BOJIH. JINHEHHOE U HUPKYJISPHOE COCTOSTHUE MOJISIPU3ALINH.

29. Henonsipu3oBaHHOE AJEKTPOMArHUTHOE M3TydeHre. CIIoCOOBI MOTYyYeHHUs TOJIIPU30BaHHOTO CBe-

Ta.

30. KBanroBas npupoa u3inydeHus. TermioBoe u3nydeHue. 3aKOHbl TEMIOBOI0 U3Ty4eHHUs! aOCOIIOTHO

YEpPHOTO Tea.

31. ®orosnexTpuueckuit 3pdexr. 3akoHb! BHEMIHETO hoToddeKTa.

32. ®oronsl. DPpdext Komnrona.

33. AtomHas u saepHas ¢uzuka. Ouznyeckue OCHOBBI KBaHTOBOM MexaHUKH. IlpuHimn Heompene-

JIEHHOCTH.

34. KopnycKyIsipHO-BOJIHOBOM Ayann3M. KBaHTOBBIE COCTOSHMUSI.

35. Cynepno3unus cocTossHUN. PU3ndecKre BeTUIUHBI U ONEPaTOpHI.

36. Cranmonapssle cocTosiHus. Y paBHeHue Llpeaunrepa mist crallnoOHapHBIX COCTOSTHHIM.

37. Isuxxenue cBoboiHOM yacTuibl. [loTenimanbuplil 0apbep. TyHHENbHbIN 3D PexT.
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38. Yacruiia B MOTEHUUATBHOM siMe. ['apMOHUYECKUN OCIIUIIATOP.

39. Atom Bogopoaa. CieKTpbl UCITYCKAHUS U MMOTJIOIICHHUS.

40. Cuctrembl MukpovacTuil. [IpuHIMn TOXKAeCTBEHHOCTH. DEpMHOHBI M O030HBI.

41. Ipunuun ITaynu. [Teprponuyueckas cucteMa 3J€MEHTOB.

42. IlornonieHue, CIIOHTAHHOE U BBIHYXJAECHHOE U3TyYEHUSI.

43. OnTuyecKkue KBAaHTOBbIC TEHEPATOPHI.

44. KBanToBblie ctatuctuku Gepmu-Jlupaka u boze-DiHiTeiiHa. DIEKTPOHHBIN ra3 B MeTaJlJIax.

45. TennmoeMKoCTb TBEpABbIX Tel. DOHOHBI.

46. DneMeHThl 30HHOM TeopUHr TBEPAbIX Tesl. MeTaibl, TU3NEKTPUKH MTOIYIIPOBOIHUKH.

47. Slnpa atomoB. HykiioHBI. XapaKTepUCTUKU SAECPHBIX COCTOSTHUM.

48. Snepubie cuibl. Mojaenu siapa.

49. [lepexoapl MEXIY SIACPHBIMU COCTOSIHUSIMU. S nepHbie peakuuu. LlenmHas peakius qeneHus.

50. DneMeHTapHbIC YaCTHUIIBI.

51. B karymike 6e3 cepaeunuka 3a Bpems At = 0,01 ¢ cuna Toka yBenuuuBaeTcs paBHOMEpHO ot lj =
1,0 A o I, =2,0 A. Ilpu sTom B katymike BozHukaet J/1C camonnnykiuu. Onpenenure: 1) UHAYKTUBHOCTh
KaTYyILKH, 2) TOTOK MATHUTHOW MHAYKLUWHU U cuiie ToKa |, 3) n3MeHeHne MarHuTHOTO T10JIsI KaTyIIKH.

52. DAEKTPOH Maccoi M. IBHUKETCS B OJHOPOJHOM MArHUTHOM IIOJ€ C WHAYKIHEH B 1Mo BUHTOBOU
JUHAU paguycoM R u marom h. HaiiTy KMHETHYECKYIO SHEPTHIO JIEKTPOHA.

53. B ogHOponHO# 1 u3oTponHoii cpene ¢ € =3,0 u x4 =1,0 pacnpoctpaHsieTcs miockas dIeKTpoMar-
HUTHAs BOJHA. AMIUINTY/1a HANPSHKEHHOCTHU AJIEKTPUUYECKOTOo Mo BonHbl Ey = 10 B/M. Haiitu ammnutyny
WHIYKIIMA MarHUTHOTO TIOJISt BOJIHBI By M1 )a30BYI0 CKOPOCTH BOJIHBI V.

54. Tlnockast »JAEKTpOMArHUTHAs BOJIHA PACIPOCTPAHSIETCS B OJHOPOAHOM M HM3OTPOITHON cpene ¢
&2,0 u 1~=1,0. AMmuiutyna HanpsHKEHHOCTH AJIEKTPUYECKOro Mo BoHbI Ey = 12 B/m. Onpenenuts dazo-
BYIO CKOPOCTb BOJIHBI V ¥ aMIUTUTYy HANPSHKEHHOCTA MarHUTHOTO TOJISI BOJIHBI H.

55. Konaencarop anekrpoémkoctbio C = 500 nd coenuuén ¢ karymkon aiuHoi | = 40 cm u miora-
IIBIO CEeYeHusd S = 5 cM2. Karymika cogepxkut N = 100 ButkoB. Cepneynuk HemMarHuTHbIi. Haiitu nepuon T’
K0J1e0aHui ITON CUCTEMBI.

56. PaccTosiHue Mexay npoBoJHUKOM ¢ TokoM | = 4,0 A u 6nmkaiiiiel CTOpoHOM

KBaJpaTHOU paMku ¢ TokoM |1 = 2,0 A ¢ = 30 MM yBenuuuian B JBa paza. CTopoHa B[a C
pamku a = 30 MM. OmnpenenuTs COBEPLIEHHYIO HPU 3TOM paldoTy, €ClM yBEIHUEHHE o
PACCTOSHHUS OCYIIECTBIEHO MOBOPOTOM pamMku Ha 180° okosio croponst CJJ " I

57. KonebarenbHplil KOHTYp UMEET UHAYKTUBHOCTh L=1,6 MI'H, 311€KTpOEMKOCTH
C = 0,04 Mx® 1 MakcuManbHOE HanpsbkeHne Ha 3aKuUMax Uya=200 B. OnpenenuTs MakCUMabHYIO CUITY
TOKA lyac B KOHTYpE. COMPOTUBIIEHNE KOHTYPa HUYTOKHO MaJo.

58. IIpsmoit mpoBOAHUK JTHHOI =40 cM JBHXETCS B OJJHOPOAHOM MArHUTHOM IIOJIE CO CKOPOCTBIO V
= 5 M/C MIePNEeHIUKYIAPHO JTUHUSAM UHAYKINH. HalTH MHIYKIIMIO MAarHUTHOTO TIOJIA B, €Clu BO3HUKAFOIIas
IIPU 3TOM Pa3HOCTh MOTEHIIMATIOB MEKIy KOHIIaMu npoBoanuka U = 0,6 B.

59. KBanparHas TpoBOJIOYHAS paMKa co cTOpoHOU & = 20 CM pacrojio’keHa B MAarHUTHOM TIOJIE, WH-
JOYKIIHSI KOTOPOTO C TCYSHUEM BpeMEHHU U3MeHseTcs 1o 3akoHy B = 0,20c085,23t , Tak, 4To HOpMaJIb K paMKe
obOpasyer yroin = 60° ¢ Hanpasiaenuem 1oist. ONpeaenuTh BETMYUHY 3.71.C. HHIYKIIMH B PAMKE B MOMEHT
Bpemenu 7=4,0 c.

60. ITo oomoTke Topounna, coaepxamero N = 2000 ButkoB, Teu€T ToK | = 5,0 A. JImameTp Topoua mo
cpeaneit muauu D = 30 cm. Onpenenuts MakcuMmanbHOE B1 M MUHUMalbHOE B 3HAUEHHs] MarHUTHOW WH-
TYKIUU B TOPOUJIE, CEUEHHE KOTOPOTO - KpYyr paguycoM I = 50 mm.

61. Haiitu cuity, neiCTBYIOIIYIO CO CTOPOHBI JJIMHHOTO MPOBOJHHUKA ¢ TOKOM |1=12 A Ha KOpOTKuit
MpsIMON IPOBOJHUK € TOKOM |p=10 A, pacnosokeHHbIH B TOM K€ IMJIOCKOCTH, YTO U MEPBbIi, NepreHIUKY-

R &
|

&l'z R,
|
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JsIpHBIN K Hemy. [nnHa kopoTkoro npoBojanuka |l = 20 cM, ero Ovkaiimii KOHEI OTCTOUT OT JUIMHHOTO
npoBoaHuKa Ha | = 15 cMm.

62. HaiiTu pa3HOCTh MOTEHIMATIOB () - @ MEXAy Toukamu 1 u 2 cxemsl, eciu Ry = 10 Om, Ry = 20
OM, &6=5Bwu & =2,0B. BHyrpeHHUE CONMPOTUBIICHUS HCTOYHIUKOB TOKA TPEHEOPEIKUMO MaJTbl.

63. B BakyymMe umeeTcsi CKOIUICHHE 3apsioB B (hopme mapa paauycoM R. OObEMHas MIIOTHOCTH 3apsi-
JIOB U3MEHSETCS 110 3aKOHY P = G / I, TJIe © - OCTOSIHHAS BEJIMYMHA, [ - pACCTOSIHUE OT LieHTpa apa. Haitu
3aBHCUMOCTB E = E(I') U TOCTPOUTH COOTBETCTBYIOLINI rpaduk.

64. ToHKUi JUIMHHBIA CTEPKEHb PAaBHOMEPHO 3apshKeH C JIMHeHHoW miuotHocThio 7 =10 uHKn/mM. Ha
MPOJOIDKEHUH OCH CTEPXKHs Ha paccTostHUM & = 20 CM OT €ro KOHIIa HaXOAWUTCS TO4euyHbId 3apsn = 10
HK7. OnpenenuTs cuity B3auMOACHUCTBUS 3apsHKEHHOTO CTEPKHS U TOYSUHOTO 3apsizia

65. Konbro pagumycom R = 5,0 cM paBHOMEPHO 3apsKEHO C JTHHEHHOHN mIoTHOCThIO 7= 0,30 MxKi/Mm.
OnpenenuTs NOTEHIMAT ¢ TOUKH, JIeXkKalllell Ha NepHeHIUKYIApe K IUIOCKOCTH KOJIbIa, BOCCTABICHHOM U3
LEHTpa KOJIblIa, OTCTOsIICH Ha paccTossHiK h = 5,0 cM OT ero neHrpa.

66. Ilo ToHKOMY TIOJYKOJBILy paanmycoMm I = 8§ cM paBHOMEpHO pactpenencs 3apsnx Q = 70 vHKL
Haiitu HanpsKEHHOCTB 3JEKTPUUYECKOT0 MO B IEHTPE KPUBU3HBI MOJIYKOJIBLA.

67. JIBe xoHmeHTpuyeckue chepsl 3apsoKeHbl paBHOMEpHO. Ha BHyTpeHHEH cdepe Haxomutes 3apsia
g1= 0,30 mxKu, a Ha BHemHel (= - 0,50 MmxKun. Onpenenuts HanpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIS B TOY-
Kax, HaXOJSIIIUXCSI COOTBETCTBEHHO Ha pacctosiHuu 5, 10 u 20 cm ot obmero nentpa ooenx chep. Paamycs
chep cooTBeTCTBEHHO paBHBI R1 =8 cM 1 Ry = 15 cwm.

68. DnexkTpuyeckoe Mojie CO3JaHO IBYMsS OGCKOHEYHBIMHU IMapalICIbHBIMU IIACTHHAMH, HECYLITUMHU
PABHOMEPHO PACIIPEIEIEHHBII 10 IIIOMA/H 3aps C IOBEPXHOCTHBIME MIOTHOCTME 0 = 1,00 HKi/M? 1 o
= 3,00 uKi/mM?. Omnpenennts HanpsokSHHOCT £ moyst: 1) MexTy IuiacTHHamu; 2) BHE miacTH. IlocTpo-
UTh rpauK N3MEHEHUs HANPSHKEHHOCTHU BOJIb JIMHUY, IEPIIEHAUKYIAPHON TUIACTHHAM.

69. Paccrosane mexay nByms touednbiMu 3apsgamMu Qp = 1 MxKo u Q2 = - Qg paBHo 10 cMm. Ompene-
muth cuny F, geiictByromyro Ha ToweuHsldd 3apsa Q = 0,1 MxKui, ynanéuusiit Ha Iy = 6 ¢M OT NepBOro U
Ha ', = 8§ CM OT BTOPOTO 3apsI0B.

70. BHyTpH mosioro Metajmindeckoro mapa paanycom Ry = 10 cM nomemén apyroit Metanandeckuit
map paguycoM Ry = 5,0 cm, umeromuii 3apsin (1 = 0,33 aKn. Baemnemy mapy coo6mén 3apsa g, = 0,20
MKK11. OnpenenuTs noTeHIMan BHyTpeHHero mapa. [loctpouts rpaduk 3aBUCMMOCTH MOTEHIMAajIa OT pac-
CTOSTHUS TIO Painycy.

71. TInockuii BO3IyIIHBI KOHIGHCATOP C TUIOMAABI0 0OKIAToK S = 200 cM? Kakaas i pacCTOSHHEM
mexay Humu d = 5,0 MM 3apsipkaetcs 10 pazHoctu norennuanoB U = 600 B u otkirouaercs ot 6arapen. Kak
M3MEHSATCS EMKOCTh M SHEPTusi KOHJEHCATOpa, €CIIU B MPOCTPAHCTBO MEXAY OOKIJIaAKaMH MapajieIbHO UM
BBECTH METAJUTMYECKYIO IUTACTHHY TaKOH JKe IUIOIAAN ¥ TOMIUHb h = 2,0 Mmm?

72. PaccTosiHUE MEXy MJIACTUHAMHM IJIOCKOTO KOHAeHcaTopa eMKocThio C= 1,0 Mk® yBenuumiIu B N
=2 pasa, He OTKJI0Yasl OT UCTOYHHKA, MOICPKUBAIOIIETO MEKIY TUTACTUHAMH Pa3HOCTh MOTEHITNATIOB A
= 1000 B. Kakas ipu 3TOM coBepiaetcsi padbora?

73. IIpsimoit OeCKOHEUHBII MPOBOJI, 10 KOTOPOMY TedeT ToK |, umeer ¢
BUTOK, Kak IIOKa3aHO Ha pHC. Bo CKOIBKO pa3 MHIYKIUS MarHHUTHOTO i
noJs B T. O MpH 3TOM OTJIMYAETCS OT MHAYKIIMHA MarHUTHOTO TOJISL IPSIMOTO I
TOKA B TOU k€ TOUKe?

74. DnexTpoH, obnajgaomuil ckopocTbio V=2,0 MM/c, BIeTaeT B OJHOPOJAHOE MAarHUTHOE MOJIE€ C UH-
nykiueit B = 0,30 MTa nox yritom « = 30° k HanpaslIeHUIO JIMHUI WHAyKIKA. Halitn paguyc r u mar h Bun-
TOBOH JINHUH, IO KOTOPOI TBUKETCS 3JIEKTPOH.

75. B Touky A sKkpaHa OT UCTOYHUKA S; MOHOXPOMATUYECKOTO CBETA JUIMHOM BOJHBI A = 0,5 MKM npu-
XOJMT JIBa JIyda: HETOCPEACTBEHHO OT MCTOYHUKA Jyd S1A, NepHneHIUKYIAPHbIN 9Kpany, U n1yd S1BA, oT1-
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paKeHHBIN B TOUKe B oT 3epkaina, napauiensHoro yuy S1A (puc. 1). Paccrosinue |; sxpana ot ucrounmka
paBHO 1 M, paccrossHue h oT nyda S1A 110 MIIOCKOCTH 3epkaiia paBHO 2 MM. Ompenenuth: 1) dro Oyaer
HaOII0AAaThCS B TOUKE A SKpaHa — YCHJICHHME WM OCJIa0JieHue MHTCHCUBHOCTH; 2) KaK U3MEHUTCS MHTCH-
CUBHOCTb B TOYKE A, €CIM Ha MyTH Jiyda S;A HEepHeHAUKYISIPHO €My MOMECTUTH IUIOCKOMapalieIbHYIO
IJIACTUHKY cTekna (n = 1,55) rommmHoii d = 6 MKM.

1w s

FKpaK

Jepxano

76. Ha cTekJIIHHBIN KIMH HOPMaJIbHO K €ro IpaHy MajaeT MOHOXPOMATUYECKHM CBET ¢ JJIMHOM BOJIHBI
A= 0,6 MmkM. B BO3HHUKIIICH TIpH 3TOM MHTEP(PEPEHIIMOHHON KapTUHE Ha OTpe3Ke JummHou | = 1 cm Habmrona-
etcst 10 monoc. OnpeaenuTs NpeIoMIISIONINI yroi 0 KiuHa.

77. Ha muadparMy ¢ KpyIrJIbIM OTBEPCTHEM PAJAMYCOM I = | MM MajiaeT HOpMAIbHO NapauIeIbHBIN ITy-
YOK cBeTa JIMHOU BOJHBI A = 0,05 MxMm. Ha myTtu ny4ei, npomeamux yepe3 0TBEpCTre, MOMEIAI0T YKPaH.
OnpenenuTh MaKCUMAaIbHOE PACCTOSHUE bmax OT IEHTPA OTBEPCTHS 110 dKpaHa, IMPU KOTOPOM B LEHTPE JH-
(bpaKIMOHHON KapTHUHEI ere OyaeT Hab0aThCs TEMHOE TISITHO.

78. Ha menp mmpunoit a=0,1 MM HOpMalTbHO TaJaeT MapajuIeIbHBIA My4OK CBETa OT MOHOXPOMATH-
geckoro ucrounuka (A=0,6 mxm). Onpenenuts MUPHHY | HEHTPaTHHOIO MAaKCHMyMa B JU(PPAKIHOHHOM
KapTUHE, IPOCIUPYEeMO ¢ OMOIIBIO JTMH3bI, HAXOIAIICHCS HEMOCPEICTBEHHO 32 IIebl0, HA SKPaH, OTCTO-
SIIIUE OT JIMH3bI HA paccTossHUM L =1 M.

79. Ily4ok ecTeCTBEHHOTO CBeTa MajJaeT Ha MOJMPOBAHHYIO MOBEPXHOCTh CTEKJISHHOW TUIACTUHBI, TO-
IPY’KEHHOH B KUJIKOCTh. OTpa’k€HHBIM OT MJIACTHUHBI TyYOK CBETa COCTABIISIET yros ¢ = 97° ¢ majaroumum
nydykoM. OnpeaenuTb MoKa3aTelb MPEIOMIIEHUS N )KUAKOCTH, €CIIM OTPAKEHHBIN CBET MOJIHOCTHIO MOISPHU-

80. IlmactmHka kBapma TonmmHOM di = | MM, BBIpEe3aHHAs MEPIEHAMKYISIPHO ONTHYECKOW OCH
KpHUCTaJla, MOBOPAYMBAET IUIOCKOCTh MOJIAPU3AIMM MOHOXPOMAaTHYECKOI'O CBETAa ONPEICICHHON JUIMHBI
BOJHBI Ha yron ¢p = 20°. Omnpenenuth: 1) kakoBa AokHA ObITh ToimmHA d2 KBapreBOM IUIACTHHKH,
MOMEIICHHOW MEX]y ABYMS «I1apajuleIbHBIMIY HUKOJISIMH, YTOOBI CBET ObUT MOJHOCTHIO MOTAIIEH; 2) KaKoil
mmHBL | TpyOKy ¢ pacTBOpoM caxapa maccoBoil koHieHTparnuein C=0,4 Kr/m Hajgo MOMECTUTh MEXIY
HUKOJISIMHU ISl TIOJIyueHHsl Toro ke 3¢¢ekra? YaenbHoe BpaimieHue [o] pacTtBopa caxapa paBHO 0,665
rpa/(M*kr¥m’).

81. KakuM MUHUMAaTBHBIM UMITYJIBCOM pmin (B enuHuniax M»B/c) nomken 061aaath 31eKTPOH, YTOOBI
s dext BaBunosa — YepeHkoBa MO>KHO ObLIIO HaOMI01aTh B BOzE?

82. MlcTouHMK MOHOXPOMAaTHYECKOT'O CBETA C JUIMHOM BOJHBI Ag = 600 HM IBMKETCS IO HANIPABICHUIO
K Habmogareno co ckopocThio v = 0,1 ¢ (c — CKOpPOCTb pacnpoCTpaHEHHs 3JIEKTPOMArHUTHBIX BOJIH).
Onpenenutsb JUIMHY BOJIHBI A U3JTy4€HUS, KOTOPYIO 3apErUCTPUPYET CIIEKTPAIbHBIN MpuOop HaOII01aTeNs.
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83. HaiiTi KOHIIEHTpaIUI0 CBOOOTHBIX IEKTPOHOB HOHOCHEPHI, €CITH /ISl PAJAHOBOJIH C YaCTOTOH v =
100 MTI'u ee mokazatens npenomiienus n = 0,90.

84. Nmes B BUAY, YTO AJISl IOCTATOYHO JKECTKUX PEHTTEHOBCKUX JIy4ell 3JIEKTPOHBI BEIIECTBA MOKHO
CUUTATh CBOOOJHBIMU, ONPEIEIUTh, Ha CKOJIBKO OTIUYAETCS OT €AMHUIIBI [TOKA3aTelb IpeIoMIIeHUs rpadu-
Ta JUIsl PEHTT€HOBCKHX JIy4el C JNIMHON BOJHBI B BakyyMe A = 50 M.

85. DHepreTuyeckas CBETUMOCTh aOCONIOTHO YepHOro Tena M» = 3,0 Br/em®. Onpenenuth IJIMHY
BOJIHBI, OTBEYAIOIIYI0 MAaKCUMYMY UCITyCKAaTEeIbHOM CIIOCOOHOCTH 3TOrO Tea.

86. Menuslit mapuk auameTrpa d = 1,2 cM MOMeCTHIIM B OTKAYaHHBIA COCYJI, TEMIIepaTypa CTEHOK KO-
TOPOTO TMOAAEPKUBACTCS OMU3KOW K aOcomoTHOMY Hymo. HawanmpHas Temmeparypa mapuka To = 300 K.
Cuynrtass MOBEpXHOCTH IIapUKa AOCONIOTHO YEPHOM, HAWTH, 4Yepe3 CKOJIBKO BPEMEHH €ro TemIeparypa
ymeHbluTes B n = 2,0 pasa.

87. Haiitu ¢ momomsio ¢opmysnsl [Inanka MOITHOCTh U3ITyYEHHS €IUHUIIBI TOBEPXHOCTH aOCOIIOTHO
YEpHOTO0 TeJla, IPUXOAALIErocs Ha y3KUi UHTepBall JUIMH BOoJH AL = 1,0 HM BOJIM3M MaKCUMyMa CIIEKTpaib-
HOM IJIOTHOCTH M3JIy4deHus, npu temmeparype tena T = 3000 K.

88. ®oron ¢ umnynscom p = 1,02 MaB/c, rae ¢ — ckopocTh CBeTa, paccesics Ha OKOUBIIEMCS CBO-
00HOM 2JIEKTPOHE, B pe3yibTaTe 4ero uMiyibsc ¢otona cran p' = 0,255 M»sB/c. [loa kakum yriom pacce-
suicst poToH?

89. DnekTpoMarHuTHOE U3IydeHue ¢ AMMHOM BomHbI A = 0,30 MKM majgaeT Ha (OTOIIEMEHT, HaX oS-
uuiics B pexxume HacbieHus. COOTBETCTBYIONIAs CIIEKTPalibHAS YyBCTBUTEIBLHOCTH (hoTodneMenTa J = 4,8
MA/Bt. HaliTi BBIX0T ()OTORIEKTPOHOB, T. €. YHCIIO (DOTOIICKTPOHOB HA KAXKIBIN MaTArOIINN (DOTOH.

90. Mexay ByMs CKpEIIEHHBIMH TOJIIPH3ATOPAMH MTOMEIEHA KPUCTALUTMYECKask TNIACTHHKA TOJIIIH-
Hoit 0,045 mm. [InacTuHKa BeIpe3aHa U3 KpUCTaJUIa C MOKa3aTeIsIMU MpeJoMIIeHus ny = 1,54 u ne = 1,55 na-
paJIJIENIbHO €r0 ONTUYECKOW OCH KpPHUCTaula M OPUEHTHUPOBAHA TaK, YTO yroJl MEXKIy IJIaBHbIM HalpaBiIeHU-
€M IEepBOro MOJIIpU3aToOpa M ONTHUYECKOM Oochio miuacTUHKU paBeH 30°. Ha cucremy mamaer HOpMaibHO
HENOJIIPU30BaHHbBIN CBET C JUIMHOM BOJIHBI 0,6 MKM U MHTEHCUBHOCTHIO lo. HaliTn nnTencuBHoCTh | cBeTa Ha
BBIXOJIE U3 CUCTEMBI.

91. Ilpu 3axBaTe HEUTpPOHA SAIPOM Li° MIPOUCXOIUT SACPHAs peaKius Li®+n— T+He's KOTOpOH
BeiiensieTcs sHeprua Q = 4,8 MaB. Haiitu pacnpenenenne 3HEpruM Mexay NPOAYKTaMU PEaKlMH, CUATas
KMHETHUYECKYIO SHEPTHI0 UCXOAHBIX YaCTHI TPEHEOPEIKUMO MAJIOi.

92. Tlpu cnustHUM JeHTpoHa ¢ AapoM Li° mpOMCXOIUT siiepHas peakuus Li®+d—-n+Be', B KOTOpOMH
BbIensercst sHeprus Q = 3,37 MsB. Cuntas KMHETHYECKYI0 PHEPTUI0 MCXOAHBIX YacTUI MPEHEOPEeKUMO
MaJiol, HalTH pacnpeeeHue S3HEPTUU MeX 1y POAYKTaMHU PEeaKIUHU.

93. Ily4oxk nazepHoro m3mydeHust MomHocTbi0 W = 100 Bt majgaer Ha HEMpPO3pavyHyrO TUTACTHHKY O]
yriom o = 30°. [Tnactunka nmormomraetr 60 % magaromieit SHEPruM, a OCTAIBLHYIO YPHEPTHIO 3€PKAIbHO OTpa-
xaeT. Haitnure abCONMIOTHYIO BETUYMHY CHUJIBI, IEUCTBYIONIECH HA MJIACTUHKY CO CTOPOHBI cBeTa. CKOPOCTh
cBera ¢ =3 x 10° m/c.

94. [Ty4gok yibTpauOIECTOBBIX JIyIeH C JITTHHOW BOJHBI A = 107 M nepenaeT METaJUIMYECKO MOBEPX-
HocTH MotHocTh P = 10°° Br. Onpeenute BeqHunHy BOSHHKAIOMIETO (OTOTOKA, ecii (oTod(deKT BHI3bI-
BaeT o = 0,01 magarorux portonos. [locrosHuas [Inanka h = 6,6°10* Ixec; CKOpPOCTb CBETa B BAKYyME C =
3¢10° m/c; 3apsix smextpona e = 1,6010™"° Kur. TToTenmuman 06;1y4aeMoro mpoBOIHHKA OCTAETCS TOCTOSHHBIM.

95. Menuplii mapuk auameTpoM d MoOMeIIeH B OTKayaHHBIN coCyll, TeMIepaTypa CTEHOK KOTOPOIo
noJiiep>KuBaeTcst O61u3Kol Kk abconoTHoMy Hy 0. HauanbHas Temmneparypa mapuka To = 400 K. 3a Bpems
At = 4 daca Temmeparypa IIapuka yMeHblIaeTcs B 1 = 2 pa3a. CuuTas MOBEpXHOCTh IIapUKa aOCOIIOTHO
YepHO, onpeeNnuTh ero nuametp d.

96. MoHoxpoMaTH4ecKasi CBETOBas BOJIHA OT TOUYECYHOTO UCTOYHHMKA C paccTosHus a = 20 cM majaer
HOPMAaJIbHO 10 OTHOILIEHHUIO K OJTHOM U3 1esel nuadparMel ¢ IByMsl Y3KMMH LIEISIMH, OTCTOSIIIUMU JPYT OT
npyra Ha pacctosiaue d =1,5 mm. Ha akpane, pacrmonokeHHoM 3a guadparmoii Ha | = 100 cm, oOpasyercs
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cucremMa MHTePPEPESHIMOHHBIX MoJoc. Ha kakoe paccTosHue U B KaKyK0 CTOPOHY CMECTSITCS 3TU IOJIOCHI,
€CJIM OJIHY M3 IIeJIeH MePEKPHITh CTCKITHHOM MIIACTUHKOM TOMIMHBI h = 10 MKM.

97. Ilnockas cBeToBasi BojHa ¢ A = 0,6 MKM I1a/laeT HOPMAJIbHO Ha IOCTATOYHO OOJBIIYIO CTEKISIHHYIO
IJIACTHUHY, HAa IPOTUBOIOJIOKHOM CTOPOHE KOTOPOil clienana Kpyrias BeieMka. [l Touku HaOmtoaenus P no
HOpPMaJIM OT IIEHTPa BHIEMKH OHA MPECTaBIIAET cOO0M mepBble MoNTophl 30HbI Ppenens. Haiitu rimyOuny h
BBIEMKH, NP KOTOPOM MHTEHCUBHOCTH CBeTa B Touke P OyneT paBHOI MOJIOBUHE OT MHTEHCUBHOCTH Majia-
IOLLETO CBETA.

98. I[1nockwmii ATFOMUHHUEBBIN AJIEKTPOJI OCBEIIACTCS YAbTPA()HOIETOBBIM CBETOM C JJTUHOW BOJHBI A =
8,30 x 10® M. Ha kakoe MaKCHMAJIbHOE pacCTOsTHUE OT MOBEPXHOCTH 3JIEKTPOAA MOXKET yIaluThes (PoTo-
AJIEKTPOH, €CJIM BHE JJIEKTPOJa MMEETCsS 3aJeP>KUBAIOLIEEe JIEKTPUUECKOE MOoJIe HarpshkeHHOCTH E = 7,5
B/cm? Kpacrast rpannma GpotodhdeKTa 1UIs alFOMUHAS COOTBETCTBYET ATHHE BOIHB A = 33,2 X 10 M.

99. Haiitu 1MiHY BOJIHBI MOHOXPOMATHYECKOTO U3TYUYCHHS, €CIU B orbiTe KOHTa paccTossHHE MEPBOTO
UHTEP(PEPEHITMOHHOTO MaKCUMyMa OT IeHTpaIbHOM mosiockl X = 0,05 cM, paccTosHUE OT MIIOCKOCTH IeNeit
70 9KpaHa HaOmoaeHuid D = 5 M, paccTossare Mexay mensimu 21 = 0,5 cm

100. Onna u3 cnekTpalbHbIX JHHUMA, UCITyCKaeMbIX BO30YKIEHHBIMH HOHAMU He+, umeer uHy BOJI-
Hbel A = 410 uM. Haiitu nonepoBckoe cmenienue AL 3Toil TMHUHU, eciu ee HaOIroAaTh noj yriom 6 = 300
IYYKY JABMXKYIIHUXCS MOHOB ¢ KuHeTHueckol sHeprueid T = 10 M»aB.

101. Paguonokarop padotaeT Ha juyirHE BOJIHBI A = 50.0 cM. OnpenenuTh CKOPOCTh MPUOIHKAIOIIETO-
Csl caMoJIeTa, €CIIM YacToTa OMEHHI MEXTy CUTHAJIOM TepeaTuuKa U CUTHAJIIOM, OTPa)KEHHBIM OT caMoJIeTa,
B MECTE pacrosiokeHus Jokaropa paBHa Av = 1.00 k1.

102. CKOJIBKO B-4acTHIl HCITYCKAaeT B TedeHHe oQHOro daca 1,0 MKr msoroma Na®*, mepuox momypac-
rajia KoToporo paseH 15 4?

103. Cuawuras panuyc siapa paBabsiM R = 0,13 A" 1M, TIe A — ero MaccoBOe YHCIIO, OLEHUTD IUIOT-
HOCTbH fJIep, a TAKKe YUCIIO HYKJIOHOB B €IMHHIIE 00beMa sapa.

104. Y3kuii My4oK 0-4acTHIl ¢ KHHeTH4Yeckoi sHeprueit 1,0 MaB nmagaeT HOpManbHO Ha MJIATHHOBYIO
¢donery Tommunsl 1,0 mxm. Habmroienue paccestHHBIX 9acTUIl BeAeTCs MoJ yriaoMm 60° Kk HampaBlIeHUIO Ma-
JIAIOIIETro Iy4Ka [PH TTOMOIIH CYETUYHKA ¢ KPYIIIBIM BXOJHBIM OTBEpCTHeM uomany 1,0 cM?, koTopoe pac-
MOJIOKEHO Ha pacctossHuM 10 cM OT paccemBaromero yuactka ¢onbru. Kakas momnst paccestHHBIX L-4aCTHI]
najaeT Ha OTBEPCTHE CUETUHKa?

105. Haiitu quuny BonHbl Ky -nmunuu meau (Z = 29), ecnu U3BECTHO, UTO AJIMHA BOJNHBI K, -MTHMHUN XKe-
ne3a (Z = 26) pasua 193 nm.

6.4. MeTonnueckne mMaTepuaJibl, oNnpejejsome NMpoueAypbl OLEHMBAHUS 3HAHUI, YMEHWUIi,
HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTePHU3YIOIIMX ITanbl (OpMUPOBAHNS KOMIIETEHIH

IIponietyps! OLleHMBaHUS 3HAHUH, YMEHUH, HABBIKOB, XapaKTePU3YIOLIUX 3Tanbl (OPMUPOBAHUSI KOM-
METEHIINH, U3JI0KEHBI B METOAMUYECKUX PEKOMEHJALUAX [0 U3yUEHUIO Kypca «DU3UKN», B KOTOPBIE BXOAST
METOAMYECKHE PEKOMEHIAINY K BBITIOJIHEHHUIO U 3alIUTe Ja00paTOPHBIX padoT, O BHIIOIHEHUIO PAKTHYe-
CKHUX 33JJaHUH, 110 BBIITOJHEHUIO PACYETHBIX 33JaHUH.

7. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbl, HCOOXOAUMOI VIS OCBOCHMS M CIH-
INJIMHBI
a) OCHOBHasl JINTeparypa:
1. CaenweB U. B. Kypc obmieit pusuku. B 5 T1. T1. Mexanuka [35ekTpoHHBIN pecypc]: YuebHoe mo-
cobue. 5-e uzna., ucnp. —CII6.: M3narensctBo «Jlanb», 2011.-352 c. — Pexum nocryna:
http://e.lanbook.com/books/704/
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2. CasenbeB U. B. Kypc obmieit ¢pusuku. B 5 11. T2. DnexTprudecTBO 1 MarHeTusM [3JIeKTpOHHBIHN pe-
cypc]: Yuebnoe mocodue. 5-¢ uza., uctp. —CII6.: U3natenscTBo «Jlanby, 2011.-343 c. — Pexum gocryna:
http://e.lanbook.com/books/705/

3. CasenneB U. B. Kypc obmieii pusuku. B 5 T1. T3. MonekynspHas ¢puU3uKa U TEPMOIUHAMHKA [JICK-
TPOHHEIN pecypc]: YuebHnoe mocobue. 5-¢ u3zn., ucnp. —CII6.: M3parensctBo «Jlauby», 2011.-209 c. — Pexxum
noctyna: http://e.lanbook.com/books/706/

4. CasenbeB U. B. Kypc obmieit pusuku. B 5 T1. T4. Bomabl. OnTHka [31eKTpOHHBIH pecypc]: Yueo-
Hoe mocobue. 5-e uzn., ucnp. —CII6.: U3gatenbcrBo «Jlanby, 2011.-252 ¢. — Pexxum nocryma:
http://e.lanbook.com/books/707/

5. CasenneB . B. Kypc obmieit pusuku. B 5 11. TS. KBantoBas ontuka. AtomHas gusuka. Ousnka
Tpepaoro tena. Gu3nka aTOMHOTO Spa U JIEMEHTAPHBIX YaCcTHII [3JIEKTPOHHBIN pecypc]: YueOHoe moco-
oue. 5-e uzn., uctp. —CII6.: M3garenscTBo «Jlanby, 2011.-369 c. — Pexxum gocrymna:
http://e.lanbook.com/books/708/

0) JomOTHUTEIbHAS JINTepaTypa:

1. Ternad A. A., Asopckwuii b. M. Kypc ¢usuku. M.: Beicm.mkomna. 2011 -380 c.

2. Tpodumona T.U. Kypc ¢usuxu. M. Beicur. mkomna. 2008— 506 c.

3. UeproB A. I'., BopoObeB A. A. 3agaunuk no ¢usuke.7-e us. nepepad. u gom.-M.:@usmaraur. 1988
—526¢

4.®dusnueckuil mpakTUKyM. Mexanuka u MosiekyisipHas ¢usuka. B. E. Banos, B. I'. Kosnos, B. A.
Haiinenos, I'. B. Cenumes.- Cmonenck, punuan FOYBIIO «MBOU(TY)» B r. Cmonencke, 2007.- 55 c.

5. Oncanus 1ab0paTopHBIX PabOT MO PUUKE U METOIUYECKUE YKAa3aHUSI K HUM. DJIEKTPUUECTBO U
MarHetusm. M. A. ApmmHenko, B. E. MBanos, B. A. Haiinenos, I'. B. Cenumies.- CMoneHckuid umran
I'OYBIIO «MBU(TVY)», 2009. - 76 c.

6. JIabopaTopHBIil MPAKTUKYM IO ONTHKE. Y4yeOHOoe mocodue mo AucuurianHaM «DPusnuka» u «OCHOBBI
ontukuy. bensikoB M. B., Cenumes I'. B., Isanos B. E., Haitnenos B. A.., lllupokux T. B.- PUO dunuana
MDBU B r. Cmonencke. Cmonenck, 2011. - 88c.

7. [lpakTryeckue 3aaHus 1O ONTUKe: Y4yeOHoe mocobue nmo nucuurinaaM "duzuka", «OCHOBBI OII-
tukn». bensakos M.B., Cenumes I'. B., iBanos B. E., [1anuenko C. B., [llupokux T. B.- PUO ¢unuana
'Oy BIIO "M3MU (TY)" B r. Cmonencke. Cmonenck, 2010. — 92c.

8. MpanoB B.E. 3amaunm mno ¢usnueckum ocHoBaM MexaHUKH: cOopHuK 3anauy/B.E.MBanoB,
I'.B.Cenumes, T.B.llupokux- PUO dpunuana FOYBIIO «MOU(TVY)» B r. Cmonencke, 2008.-36 c.

9. UBanoB B.E.Coopnuk 3a71a4 o pu3n4eckiuM 0CHOBaM MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U Tep-
moauHamukn/B.E.UBanos, I'.B.Cenumies, T.B.Iupoxux- PUO ¢punnana FOYBIIO «MOU(TY)» B r. Cmo-
neHcke, 2008.-24 c.

10. upokux T.B. COOpHUK TECTOBBIX 3aaHUi 10 PHU3HMKE: YICOHO-TIPAaKTHIECKOE H3/1a-
nue/lupokux T.B., UBanoB B.E., Cenumes I'.B., Haiinenos B.A., Cmonenck: ¢pumman ['OYBITO
«MDU(TVY)» B 1. CMoneHcke, 2009, - 88 c.

11. Cenumies I'.B. ®usnyeckue n3MepeHus 1 ux oopadorka. Meroauueckue pekomeHnaanuy/ Cenuiies
I'.B., borateipeB A.®., BanoB B.E., [llupokux T.B.- Cmonenck: PUO dununana MOU B r. CmoneHcke,
2014.- 40 c.

12. Cemumes I'.B. Borpock! u 3a1anus k 1abopaTopHbIM padoram o ¢usuke. Yacte1./I".B.Cenuies,
T.B.IHupokux/Ilox pea. A.®. borarsipeBa: Cmonenck: PUO ¢unnana TOYBIIO «M3U(TY)» B r. C™mo-
nencke, 2007.- 39 c.

13. Cemume I'. B. ®usuka yacte 1. KoHCnekT nekuuil A CTyJEHTOB-3a0YHMKOB WH)KEHEPHO-
TexHn4yeckux crenuansaocteit By3a/ Cemumes I'. B., Ilupokux T. B., Haiinenos B. A.: Cmonenck: PO
bummana «MIOU(TVY)» B 1. Cmonencke, 2013.- 72 c.
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14. CemumeB I'. B. ®@usnka vacte 2. KOHCHEKT IeKIMA ISl CTYACHTOB-3a0YHHKOB HHXKEHEPHO-
TexHu4yeckux crenuanbHocteil By3a/ Cenumies I'. B., [lupoxkux T. B., Haitneno B. A.: Cmonenck: PO
bummana «MIOU(TVY)» B 1. Cmonencke, 2014.- 60 c.

15. Cenumes I'. B. ®usuka gacte 1. [Iporpamma, MeTogu4ecKrue yKa3aHUs U KOHTPOJIbHBIC 3aTaHUs
IUIsL CTYAICHTOB-3a0YHUKOB MH)KEHEPHO-TEXHUYECKUX crieruanbHocTei By3a/ Cemumies I'. B., Hupokux T.
B., Haiinenos B. A.: Cmonenck: PUO dunmmana «MOU(TY)» B r. Cmonencke, 2014.- 76 c.

16. bensikoB M. B. ®@usuka yacts 2. IIporpamma, MeToauueckue yka3aHHs U KOHTPOJIbHBIE 3aJaHUsI
JUTSl CTYICHTOB-3a0YHUKOB WH)KEHEPHO-TEXHUUYECKHX creluanbHocTel By3a/ benskos M. B., MBanos B. E.,
Konomnes /I. 1O., [Tanuenko C. B., Hlupokux T. B.: Cmonenck: PUO dunmana «MOU(TY)» B 1. CmoneH-
cke, 2014.- 76 c.

8. [lepeyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKANNOHHOM ceTn «MHTEepHeT», HE00-
XOAMMBIX [1JIS1 OCBOECHHS JUCIHILIMHBI

1. TCCCJ 237-2008. TaGnuipl CTaHIAPTHBIX CIIPABOYHBIX JAaHHBIX. DyHIaMEeHTaIbHbIC (hr3HUe-
CKHMeE KOHCTaHThI. Pexxum moctymna: www.docs.cntd/ru/document/1200100402/

2.TOCT 8.417-2002 I'CU. Eqununer BenmmuuH. Pesxxum noctyma: www.fsetan.ru/library/doc/gost-
8417-2002/

3. CpaBouHblii MaTepual 1o ¢usuke. TabauuHblie HaHHbIe. Pexxum mocrymna:
www.fizportal.ru/help/

4. XKypuan «Ycnexu ¢puzndeckux Hayk». Pexxum nocrymna http://www.ufn/ru/

9. MeToauveckne yKa3aHus I 00YYAOIIUXCS 110 OCBOCHUIO TUCHUIIIMHBI

YcnemHoe u3y4eHne Kypca TpeOyeT MOCemeHus JISKIUi, akTHBHON paboThl Ha MPAaKTUYECKHUX 3a-
HATHSX U JJaOOpaTOpHBIX paboTax, BBHIIOJHEHUS BCeX YUEOHBIX 3aJaHMi MperojaBaTelisi, 03HAKOMIJIEHUS C
OCHOBHOMW M JIOTIOJIHUTEIBHOU JIMTEPATYPOH.

Bo BpeMs1 JIeKIMH CTYJEHT 0JIKEH BECTH KPATKUH KOHCIIEKT.

Pabota ¢ KOHCIIEKTOM JIEKIIUI MPEANonaraeT MpocMOTp KOHCIEKTa B TOT )K€ JEHb MOCIE 3aHSITHH.
Jlist 3T0ro HeoOXOAUMO OTMETUTh MaTepuallbl KOHCIIEKTa, KOTOPhIE BBI3BIBAIOT 3aTPyIHEHUS 1JIs TIOHUMA-
Hus. [Ipu >ToM 00ydaronIuiicss TOKEH CTapaThCsl HAWTU OTBET HA 3aTPYAHUTENBHBIM BOMPOC, MCIOIB3YS
PEKOMEHI0BAaHHYIO JUTEparypy. Ecim eMy caMOCTOATENbHO HE yJaloch pa3odparbes ¢ MaTepuanom, Heoo-
X0aUMO c(OPMYJIMPOBATh BOIPOCHI U OOPAaTUTHCS K MPENoJaBaTeNi0 Ha KOHCYIbTAlMM WM Onvkaiiien
JIEKLINN.

OOGyuaronemycs He0OXOAMMO PETYJIIPHO OTBOAUTH BpeMs JJIsi TOBTOPEHUSI TIPOMJICHHOTO MaTepu-
aJla, IpOBEPsIsl CBOU 3HAHUS, YMEHHUS U HABBIKU 10 KOHTPOJIBHBIM BOIIPOCAM.

[TpakTHueckue (ceMUHAPCKUE) 3aHATHS COCTABISAIOT BAKHYIO 4acTh NPO(eCCHOHATBbHON MOAT0TOB-
K1 cTylneHToB. OCHOBHAs Lieb NMPOBEIACHUS MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHH — (QopmupoBaHue y
CTYJEHTOB aHAIUTUYECKOT0, TBOPUECKOTO MBILIUICHUS ITyTEM IPHUOOPETEHUS TPAKTHUYECKUX HABBIKOB.

Metoauueckue yka3aHus K MPaKTHYECKUM (CEMUHAPCKHUM) 3aHATHSAM MO JAUCHUILIMHE Hapsiay ¢
paboueii mporpaMMoii u rpaduKoM y9eOHOTO TPOoIlecca OTHOCUTCA K METOJAMYECKUM JIOKYMEHTaM, OTpeie-
JSIIOIIMM YPOBEHb OpraHU3alMy U KauecTBa 00pa30oBaTeIbHOTO MpoLecca.

Conepkanne npakmuueckux (cemunapckux) sanamuu puxcupyercs B PI1/] B pasnene 4 HacTosimei
IIPOrPaMMBlI.

BaxxHoii cocTaBisitomieit 110001 GopMbl MPAKTUYECKUX 3aHATHH ABJISIOTCS yIpaKHEHUS (3a/1aHus).
OcHoBa B ynpakxHEHHH — IIPUMEp, KOTOPBIN pa3dupaercs ¢ MO3ULIMUU TEOPUH, pa3BUTOH B jekiuu. Kak npa-
BUJIO, OCHOBHOE BHUMAaHUE yaemseTcss pOPMUPOBAHUIO KOHKPETHBIX YMEHUN, HABBIKOB, UTO M ONpEIEINsIeT
cojiepKaHue JesITeIbHOCTH CTYIEHTOB — pelIeHue 3ajad, rpaduueckue paboThl, yTOUHEHHE KaTerOpHH U
MOHSTUM HAayKH, SBJISIOIIUXCS TPEINOChUIKON MPABUIIBHOTO MBIIIUIEHUS U PEUH.


http://www.docs.cntd/ru/document/1200100402/
http://www.fsetan.ru/library/doc/gost-8417-2002/
http://www.fsetan.ru/library/doc/gost-8417-2002/
http://www.fizportal.ru/help/
http://www.ufn/ru/

CMOsTeHCKuA
( @nnaAn
Pabouas npoecpamma oucyuniunvt 51.5.5 J

«Duzukay M3

[TpakTHyeckue (ceMUHAPCKUE) 3aHATHUS BBITOIHSIOT CICIYIONINE 3a/[auu:

CTUMYJIUPYIOT PEryJiipHOE M3y4eHHE PEKOMEHJOBAHHON JMTEPATyphl, a TAKKe BHUMATEIbHOE OT-
HOIIICHHE K JICKIIMOHHOMY KYpCY;

3aKpEIUIAIOT 3HaHMS, MOIy4YE€HHbIE B IIPOLECCE JIEKIIMOHHOIO O0Y4YEeHUsI U CaMOCTOATEIbHON pabo-
ThI HaJl JIMTEPATypOU;

pacumpsoT 00beM NPOPECCUOHANBHO 3HAUUMBIX 3HaHUH, yMEHUH, HAaBBIKOB;

MO3BOJISIOT MTPOBEPUTH MPABIIIBHOCT PaHee MOJTyYSHHBIX 3HAHHIA;

IPUBUBAIOT HABBIKU CAMOCTOSITEILHOI'O MBIIIJICHHSI, YCTHOI'O BBICTYIUICHHUS;

CHOCOOCTBYIOT CBOOOJHOMY OTIEPHPOBAHUIO TEPMUHOJIOTHEH;

IPEJOCTABIIAIOT MPENOAABATENI0 BO3MOXKHOCTh CUCTEMATUYECKH KOHTPOJIMPOBATh YPOBEHb CaMo-
CTOSITENIHOU Pa0OTHI CTYACHTOB.

[Tpy moAroToBke K MPAKTHYECKHM 3aHATHAM HEOOXOJMMO MPOCMOTPETh KOHCIEKTHI JIEKUUH U
METOAMYECKHE YKa3aHWs, PEKOMEHJIOBAHHYIO JINTEPATypy MO JaHHOW TeMe; MOJATOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

Ha mpakTryeckoM 3aHATHUH CTYACHTHI 11O/ PyKOBOJCTBOM IPETOAABATENS PEHIAIOT 3a/1a41 110 AaH-
Hoi Teme. 3a 10-15 no oxkoHYaHMS 3aHATHSA IPENOAaBaTeNlb MPOBOAUT MUCHBMEHHOE TECTUPOBAHHME WIIH
OIUIT-0MPOC, TI0 pe3yJIbTaTaM KOTOPHIX BBICTABIISIETCS OIIEHKA 32 MMPAKTHYECKOE 3aHATHE.

JlaGopaTopHble pabOThl COCTABIAIOT BaXKHYIO 4acTh NMPO(EeCcCHOHAIBHOM MOJATOTOBKU CTYIIEHTOB.
OHu HampaBlIeHBl Ha SKCIIEPUMEHTAIBFHOE MOATBEPKACHNE TEOPETUYCCKHUX IOJIOKEHUH U (opMUpoBaHUe
y4eOHBIX U MPO(HECCHOHAIBHBIX MPAKTHUECKUX YMEHUI.

BrimonHaenue cryieHTaMu J1abopaTopHBIX paboT HANPABJICHO Ha!

00o011eH1e, CUCTEMAaTU3aLUIO, YIIIyOJIeHHe, 3aKpeIUIeHUe TIOIYYEHHBIX TEOPETHYECKUX 3HAHUH 110
KOHKPETHBIM TeMaM JIUCIUTUTUHB;

(dopmMHpoBaHHE HEOOXOJUMBIX TPOPECCHOHATBHBIX YMEHUH U HABBIKOB.

JIMCIMTUIAHEL, TTI0 KOTOPBIM THIAHUPYIOTCS TabopaTopHBIE paboThl U MX 00BEM, ONPENCISIOTCS pa-
00YMMH Y4eOHBIMHU TIJIAHAMH.

Mertonnyeckue yka3zaHusi 10 MPOBEIEHUIO JTAOOPATOPHBIX pabOT pa3padaThIBalOTCS HA CPOK JACH-
ctBus PITJI (ITIT) u BiroyaroT:

3arjaBue, B KOTOPOM YKa3bIBaeTcs BUJ paboThl (JJabopaTtopHasi), €€ MOpsAIKOBbIi HOMEp, 00beM B
jyacax U HAaMMEHOBAHUE;

1eIb paboTHI;

IpeaMET U cofiepiKaHue padoThl;

000pyI0BaHNE, TEXHUYECKHE CPEACTBA, HHCTPYMEHT;

HOPSI0K (TOCTIe0BAaTEIbHOCTD ) BBINOJIHEHHS padoThI;

IpaBUJia TEXHUKHU 0€30IaCHOCTH M OXpaHbl TPyAa M0 JaHHOM padoTe (110 He0OXOAUMOCTH);

o0rue npaBuia K opopMIIeHHIO padoThI;

KOHTPOJIbHBIE BOIIPOCHI M 33 IaHHS,;

CIHCOK JINTEPATYpPHI (110 HEOOXOAUMOCTH).

Coneprkanne 1abopaTtopHbIx padoT ¢pukcupyercs B PI1/] B paznene 4 nacTosIiei mporpaMmel.

[Tpu mnaHupoBaHUM JIAOOPATOPHBIX PAOOT CIEAYeT YYUTHIBaTh, YTO HApsALy C BEIYLIEH LEIblo —
MOJITBEPKICHUEM TEOPETUIECKHUX ITOJIOKEHUH — B XOJI€ BHIMIOJIHEHUS 3aIaHUH y CTYACHTOB (DOPMUPYIOTCS
MPAaKTUYECKHE YMEHUS M HAaBBIKM OOpalleHHs ¢ JabopaTopHBIM 000pyI0BaHUEM, almapaTypoi u mp., KOTo-
pBIE MOTYT COCTABIISITh YaCTh MPO(ECCHOHATBHON MPAKTHUECKOW MOTOTOBKH, a TAK)KE HCCIIEIOBATEIHCKUE
yMeHus (HaOnoJaTh, CPaBHUBATh, aHAIM3UPOBATh, YCTAHABIMBATH 3aBUCUMOCTH, JIeJIaTh BBIBOJABI U 0000-
LIEHHSI, CAMOCTOSITENIbHO BECTH UCCIEeI0BaHUS, 0QOPMIISTH Pe3yIbTaThl).

CocraB 3aganuii /Ui 1a00paTopHOM paboTHI JOJKEH OBITH CINIAHMPOBAH C TAKUM PacueToM, 4TOOBI 3a
OTBEZICHHOE BPEMsI OHH MOTJIN OBITh KAYECTBEHHO BBITIOJTHEHBI OOJIBITMHCTBOM CTYICHTOB.
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Heo0XoauMbIMU CTPYKTYPHBIMHU 3JIEMEHTAMU JIA00PAaTOPHO pabOThI, MOMUMO CaMOCTOATEIbHON Jes-
TEJIBHOCTU CTYJEHTOB, SIBJISIETCS MHCTPYKTaXX, MPOBOAMMBIN IperojaBaTeseM, a TakKe opraHuszanus o0-
CYXJICHHSI U'TOTOB BBIMIOJTHEHHS Ta00PaTOPHOI pabOTHI.

Beinonnenuto nabopaTopHOil paboThl NMpenlIecTBYET MIPOBEpPKa 3HAHUM CTYIEHTOB — MX TEOpeTHYe-
CKOI TOTOBHOCTH K BBIIIOJIHEHUIO 33JJaHUSI.

B xopne BbinosHeHUs 1a00paTOPHOM pabOThI CTYJEHT TOTOBUT OTYET O padote. B oTuer 3aHoCsATCS pe-
3yJIBTAThl BBIIOJHEHUS KaXIOTO IMYyHKTA 33aJaHus (CXeMbl, 1uarpamMmsbl (rpaduku), TaOIUIbI, pacyeThl, OT-
BEThI Ha BOIPOCHI IYHKTOB 3aJ[aHUs, BBIBOJBI U T.I1.).

3a 10 MUHYT 10 OKOHYAHUS 3aHATHS IPENoJaBaTeilb MPOBEPSET 00bEM BHINOIHEHHON HA 3aHATHH pa-
OOTBI M OTMEYAET Pe3ysbTaT B paboueM KypHalle.

OcraBiiriecst HeBBITOJTHEHHBIMH ITYHKTHI 3aJIJaHUsI CTYJCHT 0053aH J10/1€1aTh CAMOCTOSTEIBHO.

IToMrMO COOCTBEHHO BBINOJIHEHHS PaOOTHI AJIs KaXKaA0i JabopaTopHOI paboThl MPEeayCMOTPEHA MPo-
Leaypa 3aluThl, B X0J€ KOTOPOHl IpenojaBaTesb MPOBOJUT YCTHBIM WM NMHUCbMEHHBIH ONPOC CTYAEHTOB
JUIL KOHTPOJISI TIOHUMAaHMsI BBIIIOJHEHHBIX UM WM3MEpPEHUH, NPAaBUIbHOW MHTEPIPETALNU IOJYyYEHHBIX pe-
3yJbTaTOB U YCBOCHHSI MMM OCHOBHBIX TEOPETUUECKUX U MPAKTUUECKUX 3HAHUH 110 TEME 3aHSTHSL.

IIpu moAroTroBke K 3K3aMeHy B JIONOJHEHUE K M3YYEHHUIO KOHCIEKTAa JEKIMHA U y4eOHbIX MMOCOOMI,
HE00XO0AMMO TIOJIB30BATHCS y4eOHOM JIMTepaTypoii, peKOMEHIOBAaHHOM B HacTosIei mporpamme. [Ipu noa-
TOTOBKE K 3K3aMEHY HYKHO U3Y4YMTh TEOPHUIO: ONPEACICHUS BCEX MOHATUN U 3aKOHOB 10 COCTOSHUS IOHU-
MaHUs MaTepuana, CaMOCTOSTENIbHO PELIUTh 110 HECKOJIbKY TUIIOBBIX 33]a4 10 KaXJ10i TeMe.

CamocrosarenbHas pabota cryneHToB (CPC) mo nucuMiivHe UrpaeT BaXKHYIO pojb B XOJI€ BCEro
yuebHoro mpouecca. MeToauueckue Marepuaisl U pekomenganuu s odecneuenuss CPC rorossres mpe-
II0/1aBATEJIEM U BBIIAIOTCS CTYZIEHTY.

10. ITepeyeHnp MHGOPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMbIX IIPH OCYLIECTBJICHUH 00pa30-
BaTeJIbLHOIO0 NMpolecca Mo IMCHUIINHE, BK/IYasi lepedyeHb IPOrpaMMHOro odecreyeHusi 1 HH(popMa-
IHMOHHBIX CNIPABOYHBIX CHCTEM (IIPH HEOOXOIUMOCTH)

[Tpu npoBeneHnu JaGOpPaTOPHBIX PadOT MpeayCMaTPUBAETCS UCIOJIb30BaHUE CHUCTEM MYJIbTHME-
J1a U MOJIETTUPOBaHUS.

11. Onucanne MaTepuaAJIbHO-TEXHNYECKON 0a3bl, HEOOXOAMMOI I OCylIeCTBJIeHHs 00pa3o0-
BaTeJIbHOIO Mpouecca no AUCHUIINHE

TecTupoBaHne Ha MPAKTHYECKUX 3aHATHAX ITpoBoauTcs B ayautopuu Ne3(09, ocHaIlEHHON KOM-
MbIOTEpaMH.

JlaGopaTopHble pabOThl MO JAaHHOM JUCLUIUIMHE MPOBOAATCSA B Y4eOHBIX J1aboparopusix «Mexa-
HUKa U MOJICKYJIsipHas ¢pusuka» (ayn. A-214, A-219), «OnektpudecTBo U Maraetu3m» (ayn. A-201, A-217),
«Onruka u siaepHas pusukay» (aya. A-215).

JlabopaTopusi « MexaHUKHU M MOJIEKYJISIPHOI (PU3MKI) BKIOYAET cieaylouye JadopaTopHble
padoThI:

JlaBoparopHsblii kKoMIuiekc. M3yuenne MeTofoB NpOBENEHHS MPSAMBIX M KOCBEHHBIX H3MEPEHHM
1 00paboOTKH UX pe3yIbTATOB.

JlaboparopHsbrii kommieke. M3ydyeHne MeTo/10B 00pabOTKM PE3yIbTaTOB MPSIMBIX MHOTOKPATHBIX
U3-MEPEHUM.

JlaboparopHsblii komIieke. M3yuenne nuHaMUKHM BpallaTelbHOTO ABM)KEHUS TBEPABIX TEl.

JlaGopatopHblif komIuieke. OrnpesieleHue MOMEHTa HWHEPIUH BpallaroIeicst CUCTEMBbI Tel.

JlaGopaTtopHsbrii kKoMIieke. M3yuenne konebaHuii MaTeMaTHIECKOTO MasiTHUKA.

JlaGopatopHblif kKomIuieke. M3ydenne konebanuil pu3nueckoro MasTHHUKA.

JlaGopaTtopHsbrii kKoMIieke. OnpesieiecHne MOMEHTa WHEPIIUHU KoJeca METOI0OM KOJIeOaHU.
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JIaGopartopusiii komiuieke. Onpenenenne MOMEHTa WHEPLUHU U MpoBepka Teopemsbl lITeiinepa
IIPYU HOMOILYU TPUPUIISPHOTO MOJIBECA.

JlaGopaTopHbIii KOMILIIEKC.
JlaGopaTopHBIN KOMILIIEKC.

JlaGopaTopHbIii KOMILIEKC.

10 MCTOAY Crokca.

JlaGopaTopHbIil KOMILIEKC.

Ormpeznenenne Macchl MOJISL BO3IyXa.
OrmpezeneHre OTHOUICHHS MOJISIPHBIX TEINIOEMKOCTEH BO3/IyXa.
Onpenenenre Kod(pUIMEHTa BHYTPEHHETO TPEHUS BS3KOU KHUIKOCTH

Onpenenenre KO3 PUIMEHTa BHYTPEHHETO TPEHUS U CPEIHEH JITHMHBI

cBO0OOHOrO Ipobera MOJIEKyI BO3yXa.

JlaGopaTopHbIii KOMILIIEKC.

JlaGopaTopHBIHi KOMILIEKC.

N3ydenne coOCTBEHHBIX KOIeOaHUN CTPYHBI METOJOM pe30HaHcA.
OnpezeneHre CKOPOCTH 3BYKa B BO3AYXE W OTHOIICHHS MOJISIPHBIX

TEI-JIOEMKOCTEH AJI BO3AyXa MECTOAOM CTOSIYUX BOJIH.

JlaGopaTOopHBIif KOMILIEKC.
JlaGopaTopHbIN KOMILIIEKC.

OmnpeneneHne CKOPOCTH 3BYKa B BO3AyX€ METO10M UHTEp(epeHIIHH.
N3mepeHne ckopocTH 3ByKa B BO3/yXE METOAOM CABUTA (a3.

Jlaboparopusi «JJIeKTpHYECTBA M MATHETU3M» BKJIIOYAET CieAylolme JadopaTropHbie pado-

ThI:
JlaGopaTOpHBI KOMILICKC.
BOJIBTMETDA.
JlaGopaTOpHBIif KOMIUICKC.
Harpy3kH.
JlaGopaTOpHBIif KOMILIEKC.
JlaGopaTopHbIii KOMILIEKC.
rajJbBaHOMETpA.

JlaGopaTopHbI# KOMILIIEKC.

JlaGopaTOopHBIi KOMILIEKC.
BTOPBIX».

JlaGopaTOopHBIi KOMILIEKC.

JlaGopaTopHBI# KOMILIEKC.
JIOM.

JlaGopaTopHbBINi KOMILIEKC.

Mar-HUTHOM IIOJIE.
JlaGopaTopHBIN KOMILJIEKC.
JlaGopaTOopHBIif KOMILIEKC.
JlaGopaTopHbBI#i KOMILIEKC.

€ro J100pOTHOCTH.

JlaGopaTopHbI# KOMILJIEKC.
JlaGopaTOpHBIif KOMIUIEKC.

KU U Pa3psIKU.

JlaGopaTOpHBI KOMILIEKC.

ThI BBIX0/IA 3JIEKTPOHA.
JlaGopaTopHBIif KOMILIEKC.
JlaGopaTopHBIH KOMIIJIEKC.

KJIOHEHHUS B JIEKTPUUYECKOM IIO0JIE.

I/I3yquHe QJICKTPHUUYCCKOI'0 COIIPOTUBJIICHUA MCTOAOM aMIICPMECTpa U
H3y‘ICHI/Ie 3aBUCUMOCTH MOIIHOCTH MCTOYHHKA TOKa OT COIIPOTUBJICHUA

BKCHepI/IMCHTaJ'IBHOG HU3YUCHUC O606H.I€HHOFO 3akoHa Oma
OHpCIIGJIGHI/Ie CMKOCTH KOHACHCATOpa IMOCpCACTBOM 0aJIIUCTUYECKOrO

M3yuenne mpoueccoB 3apsIKU U pa3psIKi KOHJIEHCAaTopa.
N3ydyeHne XxapakTEpUCTUK BaKyyMHOI'O IMOJa U ITPOBEPKA 3aKOHA «TPEX

I/ICCJIG,ZLOBaHI/IC MAarauTHOIO MMoJIA COJICHOKUIA.
HCCJ’IGI{OB&HI/IG MarHUTHOM WHAYKIOWH B KEJIC3C 0aIMCTUYECKUM METO-

OTHomIeHNE 3apsiia JMEKTPOHA K €ro Macce METOAOM OTKJIOHCHHS B
N3y4eHune 31eKTpoOHHOTO ocIuIorpada.
N3zyuenue r¢¢exra Xonna.

CHATHE pe30HaHCHOI KPUBOM K0J€0aTeIbHOr0 KOHTYpa U ONpEIeIeHNe

N3yuenune penakcanimoOHHBIX KOJEOAHHI B CXeME C HEOHOBOM JIAMITOH.
Ornpenenenre eMKOCTH KOHIEHCATOPa METOI0M MEPUOANIECKOM 3apsiji-

I/I3y‘-ICHI/IC SABJICHUSA TepMOBHCKTpOHHOﬁ OMHUCCHUU U OIPCACIICHUC pa60-

HBy‘-ICHI/Ie PE30HaHCa HaprI)KCHI/Iﬁ B ITIOCJICAOBATCIIbHOM KOHTYPC.
OHpC}IGJ’IeHI/Ie OTHOIICHUA 3apsja 3JICKTPOHA K €ro Macce ME€TOA0M OT-

JlabopaTopusi «OnNTHKHU M sigepHOH GU3NKN» BKIOYAET cleAylolue JadopaTopHblie padoThl:

JlaGopaTOpHBIif KOMILIEKC.
T8
JlaGopaTopHBIif KOMILIEKC.

OHpCIIeJ'IeHI/IC JUIMHBI CB€TOBOM BOJIHBI C IIOMOIIBIO 6HHpI/I3MBI d)peHe-

OnpeneneHI/Ie JJIMHBI CBETOBOI BOJIHBI C IOMOIIbIO Kojiell HproToHa.
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JlaboparopHslil komIuieke. MccnenoBanye 3aBUCUMOCTH ITOKa3aTeNsl IPEJOMIIEHUS BO3AYyXa OT J1aB-
JIEHUS C OMOIIbI0 nHTepdepomerpa Pernes.

JlaboparopHserii koMiieke. OnpeneneHue JUIMHBI CBETOBOM BOJIHBI METOJIOM TU(PAKIIMU OT OJHON
IeIu.

JlaGopatopHsblii koMIuieke. OnpeaeneHne JUIMHBI CBETOBOM BOJHBI IPU MOMOIIU AU(PPAKITUOHHON
PEIIEeTKH.

JlabopaTopHbIit kKoMILieke. 3yueHnne 3aKk0OHOB MOJISPU3ALUY CBETA.

JlaGopaTopHsbIii kKoMIuieke. MccaenoBanue TUCTIEPCUN CTEKIITHHOM TTPU3MBI.

JlaboparopHsblil komiuieke. M3yuenne aucnepcumu.

Jlaboparopuslii komiuieke. McenenoBanye TEIOBOTo U3IyYeHHUS.

JlaGopatopHblif komIieke. Mi3MepeHrne BBICOKMX TEMIEpaTyp ¢ MOMOIIBIO ONTHYECKOTO MUPOMET-
pa.

JlaboparopHsrii komiuieke. M3ydenue 3akoHOB GoTodddexra.

JlaGopaTopHbIii koMIieke. Buemnuii potorddexr.

JlaGopaTtopHblii kKoMIUiekc. M3yuenue criekTpa Bogopoa.

JlaboparopHslii komiuieke. M3ydenne napaMeTpoB Ja3epHOro U3ITyYSHHUS.

ABTOD CT. IpenojiaBaTelb @7 Konomes J1.10.
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3aB. kadenpoi K.T.H., TOICHT [[Tupokux T.B.
CoracoBaHo: ;'j}'" o=
N.o0.3aB.xadeapoit 93C K.T.H., JOLIEHT /4l Cosonos P.B.

C

[Iporpamma ono6pena Ha 3aceganuu Kadenpsl pusuku ot 29 asrycra 2016 rona, mpotokosa Ne 1.
ITporpamma onoOpena Ha 3acenanuu kadeapst 9C ot 08.09. 2016 r., mpotokon Ne 1.
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