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1. llepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00Y4YeHHUs] MO JUCHUILINHE, COOTHECEHHBIX C MJIAHU-
pyeMbIMH Pe3yJ1bTATAMM 0CBOEHHUSI 00pa30BaTebHON MPOrpaMMbl

Leabio ocBOeHMS TMCHMIJIMHBI SBJISICTCS MPUOOPETEHHUE TEOPETUUECKON U MPAaKTUYECKON MOAro-
TOBKH, TIO3BOJISIONICH OPUEHTHPOBATHCS B HAYYHO-TEXHUYECKOW WH(GOPMAIIUU M UCIIOJIB30BATh HOBBIC (hU-
3UYECKUe MPUHIMIIBL; ((OPMUPOBAHUE B MPOIIECCE U3YUCHHS Kypca HAyYHOTO MBIIUICHUS U MUPOBO33PEHUS,
B YAaCTHOCTHU, IOHUMAHUS TPAHUI] TIPUMEHUMOCTHU PA3INIHBIX (DU3HUECKUX MOHSATHH, 3aKOHOB, TEOPUH, MO-
nened, yMeHUs MPaBUJIbHO OLIEHUBAThH JIOCTOBEPHOCTH PE3Y/IbTATOB SKCIEPUMEHTAIBHBIX U TEOPETHUECKUX
uccinenoBannii o HamparieHuo 130301 TemmosHepreTka M TEIUIOTEXHHWKA MOCPEIACTBOM OOCCIICUCHUS
aTanoB (OPMHUPOBAHKS KOMIETEHIINH, TpeaycMoTpeHHbIX OI'OC B yacTu mpejacTaBiICHHBIX HIM)KE 3HAHUH,
YMEHUI U HAaBBIKOB.

3agayaMu TUCHUIUIMHBI SBISICTCS U3YYCHUE OCHOBHBIX (DM3MYECKUX SIBJICHUN; OBJaJcHHE (PpyHIa-
MEHTAJbHBIMU TOHATUSAMH, 3aKOHAMU U TEOPHUSAMHU KJIACCHUECKOW M COBPEMEHHON (PH3MKH, a TaKXKe METO-
namu (U3MYECKOTO MCCIICIOBAHUS; OBIIAJICHHE TIPUEMaMHU U METOJIaMHU PEIICHUsT KOHKPETHBIX 3a]1a4 U3 Pa3-
JUYHBIX 00JacTeil (PU3MKU; 0O3HAKOMIIEHHE C U3MEPUTENbHON amnmapaTypoil, (hopMHUpOBaHHE HABBIKOB MPO-
BEJICHUS (PU3NICCKOTO IKCIIEPUMEHTA, YMEHHS BBIICITUTH GU3NYCCKOE CONCPKAHNE B TIPUKIIATHBIX 3a1a4aX.
JucnuninuHa HampaBieHa Ha (POPMUPOBAHHE CIEAYIOIINX KOMIETCHIIHIA:

J OIIK-2 - crtocoOHOCTH IEMOHCTPHPOBATh 0A30BBIC 3HAHMS B O0JIACTU €CTECTBEHHOHAYYHBIX JHC-
[UIUIMH, TOTOBHOCTD BBISBIISTH €CTECTBEHHOHAYYHYIO CYIIHOCTH IPOOJIEM, BOSHUKAIOMINX B XOJIE
podeCcCHOHATIBHOM JIESITENBHOCTH; MPUMEHSTh Ul UX Pa3peUICHUs] OCHOBHBIC 3aKOHBI €CTECTBO-
3HAHMSA, METOJIbl MaTEMaTHUECKOTO aHAIM3a U MOJCITHPOBAHUS, TEOPETHIECKOTO U IKCIIEPUMEH-
TaJBHOTO UCCIICIOBAHUSI.

B pe3ynbpTare 0CBOCHHUS TUCIUIUIMHBI CTYACHT JTOJDKEH:

3HATh:
® OCHOBHBIC METOJIbI U MOJIeNH coBpeMeHHO# ¢pu3uku (OITK-2);
® OCHOBHBIC 3aKOHBI MEXaHUKH, MOJEKYJISPHOU (U3UKH U TEPMOJUHAMHUKH, OCHOBHBIEC 3aKOHBI DIICK-
TPOJMHAMUKH, YPABHEHHUS KOJEOAHWH M BOJIHOBBIX IPOILIECCOB, KBAHTOBBIC CBOWCTBA W3JTyUCHHS,
AIIEMEHTHI KBAaHTOBOM MEXaHHMKH, SJIEMEHTHI KBAaHTOBBIX CTATHCTHUK, HJIEMEHTH (PM3HMKH S/Ipa U dJie-
menTapHbiX yactuil (OITK-2).
yMeThb:
e peliaTh KOHKPETHbIC (pU3MYECKUE 3a/1a4H, BBIACIATH KOHKPETHOE (DU3UUECKOE COJCPIKAHUE B TIPH-
KJIaJHBIX 3a1a4ax Oymaymieit aesrenpHoct (OITK-2);
®  BBINOJHATH 1a00OpPaTOPHBIC U3MEPEHNUsI, 00PadaTHIBATh U TPEICTABIATE PE3YIbTATHI JIAOOPATOPHBIX
nu3mepenuit (OITK-2).
BJIA/I€Th:

e cuCTeMOIl Hay4YHBIX 3HaHUi B oonactu ¢usuku (OI1K-2);

® HaBBIKAMH CAMOCTOSITEIIbHOW paboThI B obsactu pusmueckux uccnenosanuii (OI1K-2);

®  (DU3MKO-MATEMAaTUYECKUM aMIapaToM JUIs PelIeHUs] KOHKPETHBIX Gu3ndeckux 3amxad (OI1K-2).

2. MecCTO TUCHMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

JlMcuuIuinHa OTHOCUTCS K 0230BOM YaCTH MaTeMaTHYECKOT0 M €CTECTBEHHOHAYYHOTO IIMKJIa OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMBbl TIOJITOTOBKU 0akajiaBpOB MO MPOPHITI0 « IHEPTO0OECTICUCHHE PETPUATHI,
Hanpasienus 130301 «TernosHepreTrka U TEIIIOTEXHUKAY.
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B cooTBeTCTBHM ¢ y4eOHBIM MJIAHOM AUCIHUIUIMHA Oa3upyeTcs Ha 0a30BOM CpellHEeM OOpa3OBaHUU U HA
CIIEYIOIIUX TUCHUIUIMHAX

b1.B.5 «Marematuka.

3HaHI/I5I, YMCHHA U HABBIKH, ITOJYUYCHHBIC CTYACHTAMH B IIPOUCCCC U3YUCHUSA TUCHUIIINHEBI, ABJIAIOTCA

b1.b.8 «Xumusy».

b1.b.11 «MarepuanoBenenue. TeXHOIOTHSI KOHCTPYKIIMOHHBIX MATEPHAIIOB».
b1.b.14 «TennomaccooOMen».

b1.b.16 «['uaporazonrHaMuKay.

b1.B.O/I.3 «Teopernueckasi MEXaHUKa.

b1.B.O/I.5 «®u3nueckre OCHOBBI 3JIEKTPOIPUBOAAN.

b1.B.O/1.6 «KoTenbHble YCTAHOBKU IPOMBILUIEHHBIX PEATPUATHI.
b1.B.O/.11 «3nexTpocHabkeHUE MPEATPUITHN».

b1.B.JIB.2.1 «®u3udeckue u3mMepeHus u 00paboTKa X Pe3yIbTaToBY.
b1.B.JZIB.2.2 «Teopust TeNI00POBOHOCTH.

b1.B./IB.3.1 «Maremaruueckue 3ajjaun SHEPreTUKN».

b1.B./IB.3.2 «Teopus momo0ust 1 MOACIMPOBAHUS MPOIECCOB TEIUIODHEPTETUKH U TEIUIOTEXHH-

KH».

b1.B.JIB.4.1 «OcHOBBI TpaHC(hOpMALIUU TETLIIAY.

b1.B./IB.4.2 «Cucremsl x1aJ0CHa0KEHHSI 0ObEKTOB TEIIOIHEPIETUKI .

b1.B./IB.5.1 «DneKTposHepreTuuecKre CUCTEMbI U CETU.

b1.B.JIB.5.2 «Dnekrpuueckas yactb TOL] 1 moacTaHimii CUCTEM JIEKTPOCHAOKCHUS».
b1.B./IB.6.1 «Tennorenepupyromne yCTaHOBKH MPOMBIIIJIEHHBIX MPEAIPUSITHIIY.

b1.B.JIB.6.2 «YTunu3zauusi BHICOKOTEMIIEPATYPHBIX BTOPUYHBIX SHEPrOPECYPCOB MPOMBILILICH-

HBIX MPETPUATHII.

3. O0beM AMCHUILIMHBI B 3aYeTHBIX €IMHHMIAX C YKa3aHMeM KOJINYeCTBA aKaJeMHYeCKUX HJIU
ACTPOHOMMYECKHX YaCOB, BbIIEJEHHbIX HA KOHKPETHYI0 padoTy o0y4alouuxcs ¢ npemnojasarTejieM
(o BAaM y4eOHBIX 3aHATHIH) H HA CAMOCTOATEIbHYIO pa0d0Ty 00y4aromuxcst

AynurTopHasi padora

Iuxn MaremaTuueckuil u
€CTECTBEHHO-HAyYHBII

YacTb IUKIIA bazoBas

No qucnuniInHel o mia”y b1.5.6

UYacos (Bcero) nmo yueOHOMY IIaHy 324

TpynoemkocTs B 3aueTHbIX eaqununax (3ET) 9

Jlexuuu (3ET, yac.) 0,67, 24 1, 2 kypc

ITpaktuueckue 3anstus (3ET, gac.) 0,44; 16 1, 2 xypc

Jlaboparopusie pabotsl (3ET, yac.) 0,67; 24 1, 2 xypc

OO0BeM caMOCTOSTENTFHON PadoTH 1Mo ydyeOHOMY Tuta- | 6,72; 242 1, 2 kypc

Hy (3ET, gacoB Bcero)

3auer (3ET, gac.)

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




Pabouas npoepamma oucyuniumol
b51.5.6 «Duzuxay

CamocrosiTeJIbHAasA paGOTa CTYAEHTOB

CMOSIEHCKNA

DUITNAN

Bun pabor

Tpymoemkocts (3ET, vac.)

N3yuenne marepuanoB JIEKIUi (JIK)

0,5; 18

IToaroroBka K NpakTUYECKUM 3aHATHSAM (T13)

IToarororka k 1aboparopHoi padore (1a0) 0,67; 24
BrimonHenune pacuetHo-rpadudeckoit paboTsl (pedepara) -
Brimonnenue KypcoBoro npoexTa (paboTsl) -
CamocrosTenbHOE HW3YYCHHE JOMOJHUTEIBHBIX MaTepPHAIOB 5,49;198
mucturuael (CPC)

IToaroroBka K KOHTPOJILHBIM paboTam 0,06; 2
IToaroroBka K TECTUPOBAHUIO -
IToaroroBka k 3auery -
Bcero 6,72; 242
IToaroroBka K 9K3aMeHy 0,5; 18

4. Cozlep)lca}me AUCHUIIVIMHBI, CTPYKTYPHPOBAHHO€ IO TEMaM C YKA3aHUEM OTBCACHHOI'0 HA HHUX
KOJIHY€E€CTBA AaKAACMUICCKUX U ACTPOHOMHUYECKHUX YaCOB H BUAOB y‘leﬁl{bIX 3aHATHI

Bunpsl yueOHBIX 3aHATHH,
BKJIIOYAsi CAMOCTOSITENIbHYIO
Beero aboTy CTYZIEHTOB, U TPYAO
Ne gacos | P yery - 1P
€MKOCTb.
n/n Tema TuCHUIUIMHBL Ha
Temy B T.4.
" | ax | mp | ma6 | CPC | wuHT.
dopma
1 DOneMeHTbl KMHEeMaTHKU. J[mHamMuka MaTepuaabHOM TOUKH.
Mexannueckass >Heprus. KuHematuka M nuHamuka abco- 24 1)1 - 22 1
JIIOTHO TBEPAOIo Tesna. MOMEHT UMITyJIbCa.
2 MonekynspHo-KMHETHYECKass ~ Teopus.  PacmpenencHue
MaxkcBemna. Pacnpenenenne bombrvana. Kunerwweckuwe | 27 111] 2 23 1
ITPOLIECCHI B rase.
3 Asnenus nepenoca. IlepBoe Havamo TepMoanHaMuKH. L{ukie
27 2 1] 2 22 1
TenoBele Mammzbl. KIT/I. DuTponus. PeanbHble rassl.
4 CobcTBeHHble KosebaHus. 3aryxaromue KosneOaHusi. BbiHyX
28 2 1] 2 23 1
nennsle konebanus. Bomusl. CTO.
5 Onexrpocratuka. Teopema ['aycca 1u1st 27€KTpOCTaTHIECKOTO
noJig B Bakyyme. [loTenuuan snekrpocratudeckoro mois. Teo 29 ol o] 2 23 1
pema ["aycca aiis 2JIeKTpOCTaTUYECKOTO M0JIS B JUAJIEKTPUKAX
DJIEKTPOEMKOCTh. JHEPTHUS JIEKTPOCTATUYECKOTO MOJISL.
Bcero Ha 1-m kypce 144 yaca mo BceM BHAaM Y4eOHBIX 3aHATHH 135 | 816 8 | 113 5
(Bru1104asi 9 4acoB HA MOATOTOBKY K IK3aMeHY)
6 DNEKTPUUECKUH TOK M €ro XapaKTepUCTUKH. PacueT anexTpu- 36 4l 21 4 26 1
YECKHUX cxeM. MarautHoe nosie. BUXpeBoil Xxapakrep MarHuT-




Pabouas npoepamma oucyuniumol C P
B1.B.6 «Duzuxay M3_

HOro noJis. /[eficTBe MarHUTHOTO T0JIsl HA TOK U Ha 3apsi/l.
MarauTtHoe 10JIe B BELIECTBE.

7 ONeKTpOMarHuTHas MHAYKLUA. Y CIOBMs HA IPaHULE pa3Jie-
J1a MarHeTUKOB. PeppOMarHeTUKU U UX CBOMCTBA. Buxpesoe
anekTpuyeckoe noise. Cucrema ypaBHeHu Makcseina Juist
MarHMTHOI'O NOJISl. DJIEKTPOMAarHuTHbIE BOJIHBI.

36 4 12| 4 26 1

8 HNurtepdepennus cera. Qudpakuus cBeta. Jlucrepcus u mqg 34 sl 2| 4 26 1
JSIpU3aLus CBETa.
9 KsanToBas npupona uznydenus. ®ororddexr. Ouszndeckue

OCHOBBI KBaHTOBOW MeXaHUKH. CTallMOHAPHBIE COCTOSHUSA.
VYpaBuenue IllpenuHrepa misg CTaMOHAPHBIX COCTOSHUM.
JIBroxenue cBoOOo1HOM yacTuilbl. [loTeHIIManbHBIN Oapbep.

34 4 12| 2 26 1

10 Atom Bojopoaa. CtpoeHue sipa. SaepHbie peakium. 31 2| 2 2 25 1
Bcero na Bropom kypce 180 yacoB mo BceM BHAaM Y4eOHBIX 3a-
HATHH (BKI104as 9 4acOB HA NOATOTOBKY K 9K3aMeHY) 171 116110 16 | 129 5

Conep:xanue 1o BUAaM y4eOHBIX 3aHATHI

Tema 1. JDiaemMeHTbl KHHeMATUKHU. /IMHAMUKa MaTepHaJbHOH TOYKH. MexaHuuyeckasi IHepPrusi.
KunemaTnka n 1mHaMuKa adCcoJII0THO TBepAOro reja. MoMeHT UMITyJIbCAa.

Jlexuus. [Ipeamer u ctpykrypa ¢puzuku. duszndeckue oCHOBbI MexaHUKH. [IpocTpaHCcTBO, Bpemsl, 1BU-
XKeHHe. JIeMeHThl kuHeMaTuku. Cucrema orcuera. [lepemenienue, ckopocTs, yckopenue. luHamuka mMare-
puanbHON ToukH. 3akoHbl HeloToHa. IMnynbc. 3akoH coxpaHeHus umityiabca. Pabora. MomHocTs. Mexa-
HUYecKasi SHeprus. 3aKOH COXpaHEHMs MeXaHWdeckod »HHepruu. KuHemaTtvka M JUHAMHKa aOCOJIOTHO
TBEPAOro Tena. MOMEHT MHEpLUUU. YPABHEHUs IBUKEHUS, MOMEHT MMITYJIbCAa. DHEPTUsl CUCTEMBI YaCTHLL.
3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCA.

IIpakTnyeckoe 3aHATHE. DIEMEHThl KNHEMAaTUKU. J[MHaMuKa MaTepuaabHOW TOUYKH. MexaHudeckast
sHeprusi. Kunemaruka u TuHaMuKa abCONIOTHO TBEPIOTo Tejaa. MOMEHT UMITyJibca.

CamocrosiTeibHasi padora. [ToAroToBka K MpakTUYECKOMY 3aHATHIO (M3y4eHHE TEOPETHYECKOro Ma-
Tepuasa 1o Teme).

Tema 2. MoaekyasipHo-KMHeTHYeckasi Teopusi. Pacnipenesnenne Makcpenia. Pacnpenesnenne Boab-
numana. Kunernueckue npoueccsl B rase.

Jlekumsi. MeToapl ONMUCAaHUS MAKPOCKONMUYECKMX CHCTEM. (OCHOBHBIE YpPAaBHEHHS MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM AJIs JABJICHMSI U DHEPrHM. Y pAaBHEHUE COCTOSHUS HICAIBHOTO rasa. Pacmpenenenue
Makcsema. bapomerpuueckas dopmyna. Pacnpenenenue bonenimana. PaBHOMepHOe pacmpeneneHue dHEp-
T'MH IO CTEMEHsAM CBOOObI. BHYTpeHHss 3Heprus. Uncio coyaapeHuil 1 cpeHsist JyInHa cBOOOJHOTO Ipodera
MoJieKyI ra3za. D pexTUBHBINA quamMeTp U 3PPEeKTUBHOE CeYEHHE MOJIEKYJl. 3aBUCUMOCTh CBOOOIHOTO Mpodera
MOJIEKYJ OT TEMIIEPATYPBHI.

IIpakTHyeckoe 3ansaTHE. MONEKyIsIpHO-KHHETHYECKas Teopus. Pacnpenenenne Makcsemna. Pacnpe-
nenenue bonpniMana. Kunetnueckue mpoueccsl B rase.

JlaGopaTopHas padora. OnpeneneHue MacChl MOJISI BO3/IyXa.
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CamocTosiTeibHasi padoTa. [ToAroToBKa K MPAKTHUYECKOMY 3aHATHIO (M3Y4YE€HHE TEOPETHUECKOTO MaTe-
pHaia 1o TemMe), BHIIOJIHECHHIO U 3alIUTe JJAOOpATOpHOH paboThl (M3ydeHHE METOMUYCCKUX yKa3aHUH, MO0~
TOBKA MPOTOKOJIA JIS 3alTUCH PE3YyJIbTATOB SKCIICPUMEHTA).

Texkymuii KOHTPOJIb - YCTHBIN ONPOC MPU MPOBEICHUH JOMYyCKa K Jab0opaTopHbIM paboTaM, 3aluTa
nabopaTopHBIX padoT.

Tema 3. SIBneHusi nepenoca. IlepBoe Hauano TepmoamHamMuku. Lukiabl. TenjioBble MAlIMHBI.
KIII. OuTponusi. PeanbHble ra3bl.

Jlekums. SBnenus nmepeHoca. Bsskocts razos. Juddysus B razax. TemnonpoBogHocTs ra3os. Termio-
BbIe npoiiecchl. Pabota u temsora. [lepBoe Hauano tepmoanHamMuku. TermmoeMKkocTs. AnrabaTHbIN IpoIecc.
VYpasuenue [lyaccona. Lukmnel. Ternossie Mamunbl. KITA. DaTponusa. CtatucTuueckoe NCTOJIKOBAaHUE DH-
Tponuu. Tepmoannamuyeckas auarpamma T-S. Bropoe u Tperbe Hauana TEpMOAMHAMUKHU. Y pPaBHEHUE CO-
CTOSIHUS pealibHOTo raza. AHaiu3 ypaBHeHus Ban-nep-Baanbca. Kputnueckoe cocrosinue. CBA3b MEXIY
KPUTUYECKUMU NapaMeTpaMu. BHYTpeHHsI SHEprus peajbHOro rasa.

IIpakTuyeckoe 3anaTue. fABneHusa nepenoca. IlepBoe Hauano tepmoauHamuku. L{ukmnel. TernsmoBbie
MamuHbl. KII/1. DuTponus. PeanbHbie ra3bl.

JladopaTopuasi pa6ota. Onpenencaue ko3 dummenra BHyTpeHHEero TpeHus mo Metoxy Ctokca.

CamocrosiTesibHas padora. [lonroroBka Kk MpakTUUECKOMY 3aHATUIO (M3yY€HUE TEOPETUYECKOro Ma-
Tepuaina 1o teme). [loAroToBka K BBINOIHEHUIO U 3aIIUTE J1a00paTOPHOM paboThl (M3ydEeHHE METOAMUYECKUX
yKa3aHUH, TOJArOTOBKA MPOTOKOJIA JUIsl 3alHCH PE3YIbTAaTOB SKCIIEPUMEHTA).

Texymmii KOHTPOJIb — YCTHBIA ONPOC IPU MPOBEJIECHUU JOIYycKa K Ja00paTopHbIM paboTaM, 3aluTa
J1a00paTOPHBIX padoT.

Tema 4. CoOcTBeHHBIC KOIeOaHns. 3aTyXamue Konedanus. BoiHykIeHHbIe Ko1eOanus. BoaHbI.
CneuuaabHas Teopusi otHocuteabHocTH (CTO).

Jlexuusi. Koneb6anus. CobcTBeHHble KoneOaHUs. ['apMOHMUYECKHI ocHMIIsATOp. Marematndeckuil u
¢bu3nuecknii MasgTHUKU. 3aTyxamolue KojeOaHus. BoiHykaeHHble KoneOaHusl OCUMIUIATOpA NPU NEPUOaU-
yeckoM BozfeiicTBuu. Pezonanc. OOpa3oBaHue BojH. BosHBI po/10JIbHBIE U TIONIEPEUHbIE, TIIOCKHE U cde-
puueckue. YpaBHeHue BosHbl. HTeppepenuus BoaH. Ctosune BoaHbl. [lpunnun unepuuu. IIpeoOpazosa-
Hus [amunes. [octynarel CTO. [IpeobpazoBanus Jlopenna. CnenctBus u3 npeodbpazoBanuii Jlopenua.

IpakTuyeckoe 3ansaTue. CoOCTBEeHHBIE KOJIeOaHUs. 3aTyXaromue kojaebanus. BeinyxieHHbIe Kojieha-
Hus. Bonnel. CnenmaneHast Teopust otHocutenabHoctd (CTO).

JlabopaTopnas padora. V3ydenue konebannuii GU3NIECKOTO MasITHUKA.

CamocrosiTeibHasi padora. [ToAroToBka K MpakTUYECKOMY 3aHATHIO (M3y4eHHE TEOPETHUECKOro Ma-
Tepuaina 1o teme). [IoAroToBka K BHIMOIHEHHIO U 3aIIUTE Ja0OPaTOpPHOM paboThl (M3y4eHHE METOJAMUECKUX
yKa3aHUH, IOArOTOBKA MPOTOKOJIA JUIsl 3alIMCH PE3YJIbTAaTOB SKCIIEPUMEHTA).

Texymmii KOHTPOJIb — YCTHBIN OIIPOC MPH MPOBEAEHUH J0MycKa K JabopaTopHoil paboTe, 3amura Jja-
O0opaTtopHOi pabOTHI.

Tema 5. DaexkrpocraTtuka. Teopema I'aycca s 3jieKTpocTaTHyecKoro noJisi B Bakyyme. Iloren-
HHAJT JJIeKTpocTaTH4yeckoro moJs. Teopema I'aycca i 3/1€KTPOCTATHYECKOTO IOJISI B AUIJIEKTPHU-
KaX. JJIEKTPOEMKOCTb. JHEPrus 3J1eKTPOCTATHYECKOI0 MMOJIA.

Jlekums. Dnextpuyeckue 3apsabl. 3akoH Kynona. Dnekrpocratnyeckoe mnosie B Bakyyme. HanpsokeH-
HOCTb 3JIEKTpOCTAaTH4eCKOro noss. I1oTok HampsskeHHOCTH  AneKTpocTatndeckoro nois. Teopema I'aycca
IUISL 3JIEKTPOCTaTUYECKOro o B Bakyyme. IIpumenenne teopemsl ['aycca ams pacdera ajekTpocraTHye-
ckux nosiei. [lorennnan anekrpocrarnyeckoro moiisd. CBsA3b HAPSHKEHHOCTH M MOTEHIMANIA JIEKTPOCTaTH-
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yeckoro noiisi. Teopema ["aycca [uist 3I€KTPOCTaTHYECKOTO TOJISl B UAJICKTPUKAX. DIIEKTPUUECKOE CMele-
HHe. Y CIIOBUS Ha TPaHUILIEC pa3Jielia TUAICKTPUKOB. [IpOBOIHUKH B AJIEKTPOCTATUYECKOM IOJIe. DIICKTPOEM-
KOCTb YCAUHCHHOI'O IMPOBOAHUKA. KOHI[eHcaTOpBI. 3Hepr1/151 CHUCTCMBI 3apdaa0B, 3apsAKCHHOI'O MMPOBOJHHUKA,
KOHJIGHCATOpa. DHEPrusi JIEKTPOCTaTHYeCKOro 1moisi. O0beMHas INIOTHOCTh SHEPTUH.

IMpakTuyeckoe 3aHsiTHE. DJIeKTpocTaTHKa. Teopema ["aycca Juist 3J€KTPOCTaTHUECKOTO TOJIS B BaKyy-
me. [loteHuunan 3nekrpocraruueckoro noss. Teopema ["aycca Ayt SIEKTPOCTaTHYECKOTO IOJSL B THAJICK-
TpUKaX. DJIEKTPOEMKOCTb. DHEPTHs IICKTPOCTATUUECKOTO MOJIS.

JladopaTopuas pa6ora. Omnpe/eieHie eMKOCTH KOHICHCATOPA MOCPEACTBOM OAIUTMCTUYECKOTO Tallb-
BaHOMETpA.

CamocTosiTesbHasi padora. [ToaroToBKa K NMPaKTUYECKOMY 3aHATHIO (M3y4YEHHE TEOPETUUECKOrO Ma-
Tepuaa 1o TeMe), OAr0TOBKA K BBIIOJIHEHHIO U 3aIUTE JJa0OpaTOPHOM paboTHI.

Texyumii KOHTPOJIb — YCTHBIN OIPOC MPH NPOBEACHHUH JIOMyCKa K J1abopaTopHOU padoTe, 3aIuTa Jia-
OopaTtopHOi PabOTEHI.

Tema 6. DjleKTpUUYECKHIl TOK M ero XxapakTepucTuku. Pacuer jiekTpuyeckux cxeM. MarHutHoe
noJie. BuxpeBoil xapakrep MarHuTHOro noJisi. JlelicTBue MarHMTHOIO MOJIAA HA TOK M HA 3apsaa. Mar-
HHUTHOE I0JIe B BelllecTBe.

Jlekums. DNEeKTpUYECKUIl TOK U €ro XapakTepucTuku. BeiBo 3akoHoB Oma u [xoyns-Jlenna. 3akon
Oma JuIsi HEOJHOPOJTHOTO ydYacTKa IemH. DJIEKTPOJBIKYINAs cuia, Hanpspbkerue. [IpaBmma Kupxroda.
MaruutHoe mosne. MarHutHas WHAYKIMsS. MarHuTHOE MOJe MOCTOSIHHOrO Toka. 3akoH buo-CaBapa-
Jlarutaca u ero mpuMeHeHHe MJIg pacyeTa MAarHUTHOTrO moJid. BuxpeBoil XxapakTep MarHMUTHOIO MOJS.
[Hupkynsinuss MarHUTHOTO mojis B Bakyyme. [loTok Bektopa wmarHuTHOW mHAyKuuu. Teopema [aycca
JUIE MarHuTHOTO nosist. 3akoH Amnepa. Kontyp ¢ Tokom B MaruuTHOM nosie. Cuna Jlopenua. J{BuxeHue
3apsDKEHHBIX YacTHIl B MarHUTHOM moiie. D¢ dext Xosmia. MarautHoe nosie B BemecTse. [(ua- u mapa-
MarHeTHKH.

IIpakTHyeckoe 3aHsATHE. DIEKTPUUYECKUH TOK U €0 XapaKTEPUCTUKU. PacueT 3IeKTpUUYECKHX CXEM.
MarnutHOoe nosie. BuxpeBoi xapakTep MarHUTHOTO noJisd. JleicTBME MarHUTHOTO IOJS HA TOK M Ha 3apsj.
MarsuTHO€ 10Jie B BELLIECTBE.

JlaGopaTopHas padora 1. DxcniepuMeHTaIbHOE U3ydyeHne 00001eHHOTo 3akoHa OMma.

JlaGopaTopHas pa6ora 2. MccienoBaHue MarHUTHOTO MOJISt COJIEHOU/IA.

CamocrositesibHass padora. [lonroroBka K MpakTUYECKOMY 3aHATUIO (M3Y4YEHHE TEOPETHUECKOTO
MaTepHaia 1o TeMe), HOJAroTOBKA K BBIMOJIHEHHUIO U 3alIUTe JJaO0OpaTOpHON pabOTHI.

Tekymuii KOHTPOJIb — 3alTUTa JA00PATOPHBIX PadOT.

Tema 7. DileKTPOMarHuTHasi MHAYKIUSA. Y CJI0BUS HA TPaHMLe pa3/iesia MarHeTukoB. @eppomar-
HETHKHM U MX cBolicTBa. Buxpesoe siexkTpuyeckoe moJe. Cucrema ypapHennii Makcpesia 1Jisti Mar-
HHUTHOIO MOJIfA. DJIeKTPOMATHUTHBIE BOJIHBI.

Jlekums. fBieHue snekTpoMarHUTHOM HHAYKUUU. 3akoH Papanes-Jlenna. MHaykTUBHOCTD. SBNE-
HHE€ CaMOMHAYKIIMH. Y CIOBUS Ha rpaHULE paszena MarHeTUkoB. deppomarneTnku u ux cpoicrsa. [lpu-
pona ¢eppoMareTuzMa. JHeprusi MarHuTHoro noss. O0beMHasi MIOTHOCTh SHEpruu. BuxpeBoe aiek-
Tpuyeckoe nosie. Tok cmemenus. KBazucrannoHapHble TOKH.

IIpakTnyeckoe 3aHsATHE. DIEKTPOMAarHUTHAs MHAYKIMS. YCIOBUS Ha I'paHULE pa3jiela MarHeTH-
KOB. @eppoOMarHeTHKy M UX CBOKCTBA. Buxpesoe anexkrpuueckoe nose. Cucrema ypaBHeHH MakcBemia
JUIL MAarHUTHOT'O TOJIS. DJIEKTPOMAarHUTHBIE BOJIHBI.

JlabopaTopHnas pa6ora 1. MccnenoBanne MarHUTHOM WHIYKIIMU B )Kelie3e OATUCTUYECKUX METO-
JIOM.
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JlaGopaTopnasi pa6ota 2. V3yuenue perakcaliioHHbBIX KojeOaHUi B cCXeMe C HEOHOBOM JIAMITOH.

CamocrosiTesibHast padora. [loAroroBka K MpakTUUYECKOMY 3aHATHIO (M3y4EHHE TEOPETHUYECKOTO
MaTepuaa 1o TeMe), IOJrOTOBKa K BEITIOJHEHHIO JIA0OPATOPHBIX padoT.

Texymmii KOHTPOJIb — BBIOOPOUHAs TPOBEPKA JOMAIITHETO 3aJjaHusl, YCTHBIA OMPOC Y JOCKH, TECTUPO-
BaHUE, 3alIUTa JJAOOPATOPHOU PAOOTHI.

Tema 8. Untepdepenuns cBera. Audpaxuus ceera. {ucnepcusi 4 noispu3anus cBera.

Jleknmusi. Ontuka. WHTepdepennus cBeta. KorepeHTHOCT, M MOHOXpPOMATHYHOCTH. CHOCOOBI
Habmonenus: uatepdepeHunu cera. Pacuer nHTepdEepeHIMOHHON KapTUHBI OT JBYX HCTOYHHUKOB [lu-
¢dpakuus cBera. [Ipunnun [roirenca-dpenens. 3oasr Openens. udpakmus Ha ogHONM MENN U HA TU-
bpakuonHo# pemerke. Judpaknus peHTTeHOBCKUX BOJIH HA MPOCTPAHCTBEHHOW pernerke. Jucrepcust
CBeTa. OIEKTpOHHas Teopusi aucnepcuu. HopmanbHas u aHoManbsHas aucnepcus. [lomspuzanus snex-
TPOMAarHUTHBIX BOJIH. CIOCOOBI IMOJIy4€HHs NOJSPU30BAaHHOIO CBeTa. 3akoH Mastoca.

IIpakTnueckoe 3ansaTue. Untepdepenmus ceera. Judpakuus cera. Jucnepcus u nonsipusanus cBe-
Ta.

JlabopaTopnas pa6ora 1. Onpenenenue ATUHBI CBETOBOW BOJHBI C MOMOIIBIO KoJiel] HproToHa.

JlabopaTopHas padora 2. OmnpeneneHue JJIMHBI CBETOBOM BOJIHBI IIPU MOMOITU AUGPAKIIUOHHOMN
pELIEeTKU.

CamocrosiTesbHass padora. [loAroroBka K MpakTUUYECKOMY 3aHATUIO (M3yYEHHE TEOPETUUYECKOTO
MaTepuaa 1o TeMe), HOAroTOBKa K BBITOJHEHHIO 1aA00OPaTOPHBIX padoT.

Texyummii KOHTPOJIb — 3anUTa Ja0OPATOPHBIX PaldoT.

Tema 9. KBanToBasi npupoaa uziayuenus. ®oroddpgexr. TeopeTuueckne 0CHOBbI KBAHTOBOI Me-
xaHnku. CtanuoHapHbie cocTosiHusA. YpaBHenue lIpeannrepa Ais CTAlHOHAPHBIX COCTOSHMIA.

Jlekums. KBanroBas npupoja nznydeHus. TemnoBoe nsiydyeHue. 3aKOHbI TEIJIOBOIO M3JIy4eHUs ao-
COJIOTHO uepHoro tena. dotosnexkrpuyeckuit 3pdext. 3akoHbl BHEIHEro (Gortosddexra. YpaBHeHHE
OiiHmreiHa st oroaddexra. Kpacnas rpanuna porosadpdexra. ®ortonsl. Ipdexr Komnrona. Atromuast
u siepHas ¢usuka. Puznyeckue OCHOBBI KBaHTOBOW MexaHMkH. [IpuHumn HeonpenenenHoctu. Kopmyc-
KYJISIpPHO-BOJTHOBOM ayanu3Mm. CTanMoHapHble cocTosHUs. YpaBHeHue llpenunrepa s cTalmoHapHBIX
coctosiHui. J[BrxkeHue cBoOoaHOM uvacTuubl. IloTeHunanbHbli Oapbep. [IpuHIMI HeonmpeaeneHHOCTH.
KopnyckynspHo-BonHOBO#M nyanu3m. CtanroHapHbsle cocTosiHus. YpaBHeHue lllpeaunrepa ans craumo-
HapHbIX cocTosHUM. TyHHenbHBIN PdexT. YacTuia B noTeHIHAIbHON sMe. ['apMOHMYECKHI OCIMILIS-
TOD.

IIpakTnueckoe 3ansitue. KBantoBas npupoga uznydenus. Pororddexr. TeopeTnueckne OCHOBBI
KBaHTOBOW MexaHUKU. CTallMOHApHBIE COCTOAHMSA. Y paBHeHue [lIpeaunrepa st cTalilmOHApHBIX COCTOS-
HUH.

JlaGoparopHas padora. VccnenoBanue TEMIOBOTO U3TyUCHHUS.

CamocrosiTeibHasi padora. [loAroToBka K MPaKTHYECKOMY 3aHATHUIO (M3YYE€HHE TEOPETHYECKOTO
Marepuaa 1o Teme), MOroTOBKa K BBIMOIHEHHUIO 1Ta00paTOpHOH paboTHI.

Texkyumuii KOHTPOJIb — 3aIIMTa JJAOOPATOPHOU PAOOTHI.

Tema 10. ATom Bogopoaa. Ctpoenue siapa. SlnepHbie peakuum.

Jleknusi. Atom Bonopoa. [lonoxenue sneKkTpoHa B aToMe BOAOPOAA. [ 1aBHbIE KBaHTOBBIE YHCIIA.
Crniextpsel ucnyckaHus U norioueHus. Sapa aromoB. HykiaoHbl. XapakTepUCTUKH SAEPHBIX COCTOSHUI.
Anepusie criibl. Mogenu sanpa. [lepexonpl Mexy sAEpHBIMU COCTOSIHUAMMU. SnepHble peakuuu. LlenHas
peakuus JeIeHUs.
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IIpakTHyeckoe 3auaTHE. ATOM BoJIopoaa. CTpoeHue siapa. SnepHbie peakiuu.

JlabGoparopHas padora. I3yueHue ciekTpa Bogopoja.

CamocrosiTesibHast padora. [loaroroBka Kk MpakTUUYECKOMY 3aHATUIO (M3yYEHHE TEOPETHUYECKOTO
Marepuaa 1o TemMe), MOATOTOBKA K BBIOJHEHHIO Ja00paToOpHOi paboThI.

Texkymuii KOHTPOJIb — 3aIIUTa JIAOOPATOPHOU PAOOTHI.

IIpomexyTouHas aTTecTanys N0 TUCHUILINHE: IK3aMeH.

N3ydyenne aucuuniauHel Ha 1 U 2 Kypcax 3aKaHYMBAETCS 3K3aMEHOM. DK3aMEH IMPOBOJUTCS B COOTBET-

ctBuM ¢ [lonoxkeHneM o 3a4eTHOM M 3K3aMeHalMoHHOM ceccusix B HUY MOUW u uHCTpYKTUBHBIM TUCHbMOM
ot 14.05.2012r. Ne 1-23.

5. IlepeyeHb yueOHO-METOAUYECKOr0 O0ecnevyeHHs 1JIs1 CAMOCTOATE/IbHOI padoThl 00y4yalouuxcst
Mo AUCIHHILINHE

Jlnist obecriedeHust CaMOCTOSTeNIbHON pabOoThl pa3paboTaHBbI:

v METOIMYECKHE YKa3aHWs [0 CAMOCTOSTEIBHON paboTe MPH IMOArOTOBKE K MPAKTUYECKUM 3aHsI-
TUSAM U J1a00paTOPHBIM paboTaM, BBIIOJIHEHUH pacyeTHO-Tpaduyeckoil paboThl;

v/ KOHCIIEKT JIEKIUH JUIS CTYIEHTOB-3a09HUKOB MHKCHEPHO-TEXHHUYECKHUX CIEIMAIBLHOCTEN By3a B
2-X 4acTHX;

v mporpamma, METOJHYECKUE YKa3aHWs W KOHTPOJbHBIC 3aJaHus sl CTYIEHTOB-3a0YHUKOB WH-
KEHEPHO-TEXHUUYECKHUX CIIELUAIbHOCTEH By3a B 2-X 4acTsX;

v MeToauueckue nocobus «Bormpocsl U 3a1anus K 1abopaTopHbIM paboTaM 1o Gpu3nKe» B 3-X ya-
CTSIX;

V' Meroauueckoe nocobue «TecToBble 3a1aHus 110 QUMKEY.

6. @oH/ OlIEHOYHBIX CPEACTB /JIsi MPOBEAeHUsS] MPOMEXKYTOUHOI aTTecTallMUd 00y4YalolmMXcs Mo
AUCUHMILINHE

6.1. IlepeueHs KOMNETEHIHIi ¢ yKa3aHHEM ITANOB UX (POPMHUPOBAHUS

ITpu ocBoeHMM AMCHUIUIMHBI (hopMUpYIOTCs creaytomue komnereHuuu: OITK-2.

YkazaHHbIE KOMIIETEHIIUU (POPMHPYIOTCS B COOTBETCTBHH CO CIEAYIOUIMMH dTallaMu:

1. ®opmupoBaHHe U pa3BUTHE TEOPETUUECKUX 3HAHUHN, IPETYCMOTPEHHBIE YKa3aHHBIMU KOMIIETEHIIH SI-
MU (JICKIIMOHHBIE 3aHATHS, CAMOCTOSITENIbHAsI paboTa CTYJECHTOB).

2. IlpuoGpeTreHre U pa3BUTHE MPAKTUUECKUX YMEHHM, MPETyCMOTPEHHBIX KOMIIETCHIUAMU (TIpaKkTHye-
CKHUE 3aHATHS, JJabopaTopHbIe pabOThI, CAMOCTOATEIbHAs paboTa CTYACHTOB).

3. 3akperuieHue TeOpeTHUECKUX 3HAHWUH, YMEHMH U MPAKTUYECKHX HABBIKOB, MPEAYCMOTPEHHBIX KOM-
METCHIIUSMH, B XOJI€ 3aIIUT JJA0OpaTOPHBIX padoT, a TaKKe PEHICHUs KOHKPETHBIX TEXHWYECKHX 33734 Ha
MPAKTUYECKHUX 3aHATHUAX, YCIICIIHOM Cjauu 3K3aMeHa.

6.2. Onucanne nokasarejied 1 KpUTepHeB OLCHUBAHUS KOMIIETEHIMII HA Pa3JMYHBIX dTanax Mx
(¢opmMupoBaHus, onucaHue MIKAJ OLeHUBAHUSA

CdopmHupoBaHHOCTh KOMIETEHLIMM B paMKaX OCBOCHHS JAHHOW IAMCIMILIMHBI OLIEHWBAETCS MO TpeX-
YPOBHEBOM IIKAJIE:

- TIOPOTOBBIA YPOBEHb SIBIIETCS 00SI3aTENIbHBIM JJIi BCEX OOYYAIOIIMXCS MO 3aBEPILIEHUU OCBOCHUS
JUCLUTIIINHBI,

- IPOABUHYTHIM YpOBEHb XapaKTEpU3yeTCs MPEBBIIIEHNEM MHUHHUMAJIbHBIX XapaKTepUCTHK cPOpMHUPO-
BAHHOCTH KOMIIETEHIIMH 10 3aBEPIICHUH OCBOCHUS TUCLUILINHEI;
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- JTJOHHBIA YPOBEHb XapaKTEPH3YeTCs MAKCUMAJIbHO BO3MOXHOH BBIPA)KEHHOCTHIO KOMIIETCHLIUU U
ABJISICTCS BaXKHBIM KaU€CTBEHHBIM OPUEHTHUPOM JUIsI CAMOCOBEPIIEHCTBOBAHUS.

[Tpu nocrarounom kauectBe ocBoeHUs Oonee 80% MpUBEIEHHBIX 3HAHWN, YMEHHUI U HABBIKOB IPEo/ia-
BaTellb OLIEHMBAET OCBOCHHE JIaHHOM KOMIIETEHLIMH B paMKaX HACTOSALIEH IUCLUIUIMHBI Ha 3TaJOHHOM
ypoBHE, npu ocBoeHuu Oosiee 60% NpHUBENEHHBIX 3HAHUM, YMEHUI M HAaBBIKOB — HA IPOJBUHYTOM, IIpU
ocBoeHuu 6osnee 40% npUBEACHHBIX 3HAHUM, YMEHHI 1 HaBBIKOB — Ha MOPOrOBOM ypoBHe. B mpoTuBHOM
cllydae KOMIETEHIIMS B paMKax HACcTOSIIEH JUCIUILUIMHBI CYUTAETCS HEOCBOEHHOM.

VYpoBeHb cHhOPMUPOBAHHOCTH KaXKA0H KOMIIETEHLIMU HA PA3JIMYHbIX ATanax ee (popMHUpOBaHUS B MPO-
L[ECCE OCBOEHUS JaHHOW JUCLMILIMHBI OLIEHUBAETCS B XO/I€ TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPECTaB-
JIEH pa3JInYHbIMU BUJJAMU OLIEHOYHBIX CPEJCTB.

Jnist onieHKH c(OPMHUPOBAHHOCTH B PaMKax MaHHOM AucuuIuinHbl KomrereHnuid OITK-2 «crmocoOHOCTD
JI€MOHCTPHPOBaTh 0a30Bble 3HAHUS B 00JACTH €CTECTBEHHOHAYYHBIX TUCLMILIMH, FOTOBHOCTH BBISBIISTH
€CTECTBEHHOHAYUYHYIO CYIIHOCTb MPOOJIEM, BO3HUKAIOIIUX B XOJ€ MpoheccnoHalbHON NesATeNbHOCTH; IIPH-
MEHSTh JJISl UX Pa3pelIeHUs] OCHOBHbIE 3aKOHbBI €CTECTBO3HAHMSI, METO/IbI MATEMaTHUECKOr0 aHaJn3a U MO-
JeJINPOBAHUS, TEOPETUUECKOI0 U IKCIEPUMEHTAIBHOIO UCCIIEJOBAHMSI» MIPENOIaBaTEeIeM OLIEHUBAETCS CO-
Jiep>KaTesibHasi CTOPOHA M KayecTBO MaTepUalloB, IPUBEICHHBIX B OTYETAaX CTYJEHTOB IO J1a0OpaTOPHBIM
paboTaM, MPaKTHYECKUM 3aHATHUSM, pacdeTHO-rpaduIeckuM paboTaMm. YUUTHIBAIOTCS TAaKXKE OTBETHI CTY-
JIEHTa Ha BOINPOCHI IO COOTBETCTBYIOLIMM BHUJAM 3aHATHUI MPU TEKYyLIEM KOHTPOJE — YCTHBIX OIpocax, 3a-
muTax JabopaTOpHBIX pabOT U pacyeTHO-TpaduIecKux paboT, OTBETaX Ha MPAKTHYECKUX 3aHATHSIX.

[TpuHMMaeTcs BO BHUMaHHUE 3HAHME 00yUJarOMUMUCs: (GU3UIECKUX SBJICHUH, (yHIaMEHTATBHBIX ITOHSI-
THH, €IUHULL U3MEPECHHS BEJIUYHH, PACCMAaTPUBACMbBIX B TUCHUILIMHE, MECTO (PM3UYECKUX 3HAHUH B mpodec-
CUOHAJILHOM JIeATEIHLHOCTH.

Hanuuue ymeHwuii: pemarb TUIOBBIE 33/1a4H 110 pa3jielaM AUCUMILIMHBL, TPUMEHAThH MOJIyYeHHbIE 3Ha-
HUS U YMETh BBLACIATH KOHKPETHOE (PU3MYECKOe CO/EpKaHUe B MPUKIIAAHBIX 337a4ax MpodeccHoHaNbHOM
NesITeIbHOCTH, 000011aTh, aHAIU3UPOBATh U BOCIPUHUMATH MOJIYYEHHYI0 HHQOPMAIIUIO, CTaBUTh LIEIU U
BBIOMPATH MYTH UX JIOCTHXKEHUS.

[IpucyTcTBHE HABBIKOB: YMEHUS BJa/IeTh COBPEMEHHOM Hay4HOM anmaparypoi, BlaJieHue OCHOBHBIMU
METOJIaMU TIOCTAHOBKHU M MPOBEJIEHUs (PU3NYECKOr0 SKCIIEPUMEHTA, UCCIEIOBAHMs, a TaKXKe PEIIeHUs pac-
YETHBIX 3a/1a4.

Kpurtepun onennBanust ypoBHs ¢(pOPMHPOBAHHOCTH KOMIIETCHIMH B IIpoLecce BBINOJHECHHUS W 3a11H-
ThI J12a00paTOPHbIX padoT, pacyeTHO-rpadpuuecKkux pador, B pe3yJibTaTe BBINOJHEHHMS 3aJaHMIl Ha
NPAKTHYECKUX 3aHATHAX.

Kputepun onenuBanust ypoBHs cpopmupoBaHHocTH KomrereHIui OIIK-2 «cnocobHOCTh AeMOH-
CTpUpOBaTh 0a30BbI€ 3HAHUS B OOJIACTH €CTECTBEHHOHAYUYHBIX IAMCLMUIUINH, TOTOBHOCTH BBISBIIATH €CTe-
CTBEHHOHAYUYHYIO CYIIHOCTh MpoO0JeM, BO3ZHUKAIOIIKUX B XOJ€ Mpo(deccrnoHalbHON NesSTeNIbHOCTH; pUMe-
HATBH JJI UX Pa3pelIeHUs] OCHOBHBIEC 3aKOHBI €CTECTBO3HAHMS, METObI MaTEMaTHUECKOTO aHAIN3a U MOJe-
JIMPOBAaHUs, TEOPETUUYECKOTO M IKCIIEPUMEHTAIIBHOIO MCCIIEIOBAHUS) HCIIOIB3YIOTCS B MPOLIECCE 3aILUTHI
71a00paTOPHBIX PabOT, KaK POPMBI TEKYIIEr0 KOHTPOJI.

Ha 3ammre cOOTBETCTBYIOMMX JAa0OPATOPHBIX PAOOT (CcM. MeTroawdeckue ykazaHus: duzndeckuii
npakTUKyM. Mexanuka u MonekyinspHas ¢usuka. B.E. sanos, B.I'. Koznos, B.A. Haiinenos, I'.B. Cenu-
mieB: yuebnoe mocooue — Cmonenck: ¢unuan [OYBIIO «MBU(TVY)» B 1. CMoneHcke, - 55 ¢., ApImmHEHKO
N.A. Onucanus nabopaTopHbIX paboT 1o (PU3KMKe U METOJNYECKHUE YKa3aHUs K HUM (JIEKTPUUECTBO U Mar-
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HETH3M): yuyeOHO-MeToanueckas pazpadorka/ M. A. Apmmnenko, B. E. Banos, B.A. Haiinenos, I'.B. Ce-
mumeB — Cmonenckuit punmuan ['OYBIIO «MOU(TY)», -76¢.) cTyAaeHT OTBEYaeT HA MATH BOIPOCOB, CO-
nepxkanmuxcst B kaprouke (Meronuueckue nocobusi: CenumeB I'.B. Borpocs! u 3aganus kK 1a00paTOpHBIM
paboram no ¢pusuke. Yactp 1/ I'.B. Cenumies, T.B. [lupokux. Cmonenck: puman FOYBIIO «MOU(TY)» B
r. Cmonencke, - 39 c., beikoB A. A. Bompocs! u 3aianusi K 1abopatopHeIM padotam mo ¢usuke. Yacts 2,
Weanos B. E. Bonpocs! 1 3aanus K 1abopatopHbIM paboTam 1o Gusmke, 4.3).

[Tpumep kapTOUKH O 3amIUTe JIabopaTOopHO paboThl «3yueHnue kojaebaHUN MaTeMaTHYECKOrO Ma-
STHUAKAY

1. MaremaTH4eCKHii MasSTHUK CoBepiact kojebanus mo 3akony o= 0,10sin(5,0t+xn/6) (pan).
Bo ckoibKo pa3 oTIMYaoTCsl OTKJIIOHEHMSI MasiTHUKA OT IOJI0’KeHusl paBHOBecus ciycTs 4,00 u 4,25 nepuo-
I1a KojeOaHu.

2. HaiiTu oTHOIIEHUE TIepro/Ia KOJIeOaHUI MasSTHUKA C aMIUTATYION Olg2 =60° x Tepuonay op1=5°.

3. Onpenenurte 4acToTy KOJeOaHUH MATEMAaTUYECKOTO MaATHUKA JITMHOM 0,58M.

4. MaTteMaTH4eCKuil MassiTHUK coBepinaet konebanus 1o 3akony o = 0,10 sin (5,0t + 7w/ 6) (pan).
Kakoga ¢aza xonebanwmii npu t = 0?7

5.3aBUCHT 11 TIepro/1 KoeOaHU MaTeMaTH4YeCKOro MasiTHUKa OT Macchl Irpy3a?

[Tpumep kapTOUKH 1O 3amuUTe TadboparopHoit padotel «M3ydyenue s dexra Xommay

1. DnekTpoH JAETUT MPSIMOJIUHEHHO B OJHOPOAHOM MAarHUTHOM IIOJI€, MPEICTABICHHOM CYMEpPIIO3u-
HYeld B3aUMHO MEPIEHIUKYISAPHBIX 3JEKTPUYECKOIO M MArHUTHOrO Mojied. YKa3aTh
HaIlpaBJICHUE CKOPOCTHU JIEKTPOHA.
1. Ot Hac 2. K Ham

B

2. BeluMcanTh HanpspDKEHHOCTH AJeKTprueckoro noist E, coolmaromero 3ekTpoHy YCKOpeHue a =
9,8 m/c?.
1.5,6:10"" B/m 2.5,6:10° B/m 3.55B/m

3. Uemy paBHa oTHOCHTeNbHAs ommMOKa € (%) Mpu U3MEpEeHHH TEKyIIero yepe3 oopaser Toka i = 2,5
MA?
1.15% 2.3,0% 3.0,50 %

4. CkoapKko 000pPOTOB B CEKYHIy N COBEpUIAET 3JIEKTPOH, JIBUrasiCh MO OKPYKHOCTH, KOTOPYIO OH
OIMCBIBACT B OJJHOPOJHOM MAarHUTHOM I10JI€ C UHIyKLHEH B = 2,0-102Tn?
1.56-10° ¢* 2.3,410"¢* 3.26¢"

5. B cayuae sddexra Xosia s HATPUEBOTO MPOBOJHUKA MPU IJIOTHOCTH TOKa | = 150 Alem® n
MarHuTHOM MHAYKuuu B = 2,00 Tin HanpsokeHHOCTh morepeyHoro sfekTpudeckoro noust E = 0,750 mB/m.
[InotHOCTH Hatpus p = 0,970 r/em’. Haiftn oTHOmIEHME KOHIIEHTPAlNK! 3JEKTPOHOB MPOBOAUMOCTH Ne K

KOHIIEHTPALlMU aTOMOB B 3TOM IPOBOJIHUKE.
1. 0,913 2. 0,957 3. 0,985

[Tpumep kapTouku JabopaTopHoOil paboThl «M3yueHne 3akoHOB (HOoTOdPPeKTar»
1. Kakoii poToaddexT ncnonb3yercs: B BAKYyMHBIX (POTO3TIEMEHTAX?
1. Buemnuit 2. BuyrpeHHuit
2. Bo cxonbko pa3 sHeprust (HOToHa, 00IaJar0IIEro UMITYIHCOM 8x107?" krem/c, GOIbIIE KHHETHYE-

CKOI DHEPTUU IIEKTPOHA, IOJYUYEHHOW UM IIPU IPOXOKACHUH Pa3HOCTH NOTEHLUANoB 5 B?
1.6 2.3 3.15
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3. Kaxkoif a;1eKTpo/] OCBEIIAIOT B BAKYYMHOM (hoTO3/IEMEHTE 17151 BOSHUKHOBEHUS (poTorddexra?

1. A"on 2. Karon 3. be3paznuuHo

4. Yemy paBHO 3a/I€p’KUBAIOIIECE HAMPSDKEHUE Ui (POTOIIEKTPOHOB, BHIPHIBAEMBIX C MIOBEPXHOCTH Me-
TaJia CBETOM C dHEpTrHer PoToHOB 7,8% 107" ik, ecau paboTa BBIX0/1a U3 3TOr0 MeTajuia 3% 107" Jix?
1.5 2.4 3.3

5. Kamis Boasr oobemom 0,2 mi1 moromaet 3a Bpems 1 ¢ komudecTBo N = 10%8 ($hOTOHOB MOHOXpOMa-
TUYECKOTro cBeTa AauHOM BoJHBI 0,75 MkM. HaliTu ckOopocTh MOBBIIICHUS TeMIIEpaTyphl BoAbl. CUUTATh U3-
BECTHBIMU YZEJIbHYIO TEIJIOEMKOCTh BOJbl, €€ INIOTHOCTh, CKOPOCTh CBETA BaKyyMe U NMOCTOsIHHYIO [liaHKa.
[TorepsiMmu >HEPTUN TPEHEOPEUD.
1.0,31 K/c 2.0,031 K/c 3.0,22 K/c

[TonHbIi OTBET Ha TPHU BOIIPOCA COOTBETCTBYET IOPOTrOBOMY YPOBHIO C(HOPMUPOBAHHOCTU KOMIIETEHIIUN
Ha JJAHHOM JTare ee (JOpMHUPOBAHMSI, TTOJHBIM OTBET Ha YETHIPE BONPOCA — MPOJBUHYTOMY YPOBHIO, TIPH
IIOJTHOM OTBETE Ha MSITh BOIPOCOB — 3TAJIOHHOMY YPOBHIO.

Kpurepun onenuBanust ypoBHs chopmupoBanHocTy komnereHuui OIIK-2 «cnocobHOoCTh 1eMOHCTpHU-
poBaTh 0a30BbIC 3HAHUS B 00JACTH €CTECTBEHHOHAYYHBIX AMCLUUIUINH, FTOTOBHOCTb BBISBISATH €CTECTBEHHO-
HAy4YHYIO CYIIHOCTh IP0O0JIEM, BO3HUKAIOLIUX B X0/1€ TPO(ECCUOHATIBHON JEATENIbHOCTH; IPUMEHSTH IS UX
paspelIeHnsT OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS, METOJIbl MAaTEMAaTUYECKOI0 aHajau3a M MOJEIMPOBAHUS,
TEOPETUYECKOT0 U SKCHEPUMEHTAIBHOIO HCCIEAOBAaHUSA» MPUMEHSIOTCS B IPOLECCE 3alllUThl PacUETHO-
rpaduueckoil paboThl, Kak (OPMbI TEKYILIETO KOHTPOJIS.

B mporiecce 3amuThl pacueTHO-Tpaduueckoil paboTel «MexaHnka, MOJEKYIsipHas (pU3UKa U TEPMOIHU-
HaMMKa» CTYAEHTY 3a7at0Tcs 3 BOIPOCa U3 CIEAYIOLIEr0 IPUMEPHOTo MepeyHs:

1. Kak popmynupyercs 3aKk0H COXpaHEHHUS] UMITYJIbca?

. B Kakux ycrnoBHsX BBIMOJHSAETCS 3aKOH COXPAHEHUS UMITYJIbCa B CUCTEME B3aUMOJICHCTBYIOIUX TEN?
. Kak paccunrate paboty nepeMeHHON cUIbI?

. B ueM 3akmtouaercs pusnueckuit cMpica BeauunHel 1 BT?

. UTo Takoe moJjiHas MeXaHu4ecKasi JHEpPIUs CUCTEMBI Te?

. Kak ¢hopmynmpyercst 3aK0H COXpaHEHHUs] MEXaHUYECKON 3HEepruun?

. JlaiiTe onpeneneHne MOMEHTa MHEPLIUU MaTepUaAIbHON TOUKU?

. Chopmynupyiite Teopemy LlTeitnepa.

. UTo Takoe MIe4o CHJIbI OTHOCUTEIHHO HEKOTOPOW OCH BpaIlleHUs?

0. ChopmynupyiiTe 3aKOH COXpaHEHHUs] MOMEHTA UMITYJIbCa.

11. Kakoii B UMEET ypaBHEHHE COCTOSIHHS HAeaIbHOTO ra3a (ypaBHeHue MenneneeBa-Knaneipona)?
12. Kak 3aBUCHT cpeniHss apupMeTHyecKast CKOpOCTb MOJIEKYJI ra3a OT TEMIIEPaTyphl?

13. ChopmymupyiiTe epBoOi HaYaI0 TEPMOIMHAMHKH.

14. Kaxoii npouecc Ha3biBaeTcs uzorepmuueckum? MzoxopusiM? M300apueiM? Annabatnyeckum?

15. Kak paccunrats KII/] TenioBoit MammvHb1?

16. 13 xakux uzonpoueccoB cocTouT uuki Kapro?

17. ChopmynupyiiTe BTOPOH 3aKOH TEPMOJUHAMUKH.

— 0 00 3O WD A~ W

B mpornecce 3amuThl pacueTHO-Tpaduueckoi padboThl «AnekTpocTaTuka. [T0CTOSTHHBIN 2IEeKTPUYECKUA
TOK. DIIEKTPOMAarHeTU3M» CTYJIEHTY 33/1at0TCsl 3 BOMPOCA U3 CIEAYIOIIEr0 IPUMEPHOTO MEePEUHsL:

1. Copmynupyiite 3akon Kynona.

2. Kak 3aBUCHUT HaIpsKEHHOCTh MOJII PABHOMEPHO 3apsyKEHHOM JIMHHOW HUTH OT PACCTOSHUA JI0 €€
CepeuHbI?

3. OT 4ero 3aBUCHUT EMKOCTh INIOCKOT0 KOHJIeHcaTopa?
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4. JlaiiTe onpeneseHrne NOTOKa BEKTOPA HAIIPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS.

5. Chopmynupyiite Teopemy OcTtporpaackoro-I'aycca s Bakyyma.

6. 3akon OMa B auddepeHnnansHoi Gopme 3ammcu.

7. Kak omnpeneiuTb SHEPruio, BBIICISIONIYIOCS B MPOBOJHUKE PU MPOXOKACHUU AJNEKTPUYECKOTO TO-
ka?

8. Chopmynupyiite 3aKkoH Ammepa?

9. Kak omnpenenuth HanpaBieHue cuibl JIopeHua, AeicTByroel Ha 3apsa]l B OHOPOAHOM MarHUTHOM
nose?

10. JlaiiTe onpenenaeHe MOTOKa BEKTOpa MArHUTHON MHAYKLUHU Yepe3 IIIOCKYI0 IOBEPXHOCTh?

11. Chopmynupyiite npasuio JleHna.

12. ChopmynupyiiTe 3aKOH MOJHOTO TOKA JJI BaKyyMa.

[TonmHBIi OTBET HA OJWH BOIIPOC COOTBETCTBYET MOPOTOBOMY YPOBHIO C()OPMHPOBAHHOCTH KOMIIETEH-
LIUM Ha JAHHOM J3Tane ee (popMupoBaHMs, MOJHBINA OTBET Ha /IBa BOIPOCA — IMPOABHUHYTOMY YPOBHIO, IPH
IIOJIHOM OTBETE Ha TPH BOIIPOCA — ITAJIOHHOMY YPOBHIO.

Kputepuu ouenuBanus ypoBHs chopmupoBaHHocTH komnereHui OIIK-2 «cnocoGHOCTh 1eMOHCTpH-
poBaTh 0a30BbI€ 3HAHUS B 00JACTH €CTECTBEHHOHAYUYHBIX JHUCLUUILINH, TOTOBHOCTh BBISBISATH €CTECTBEHHO-
HAY4YHYIO CYIIIHOCTb IIPO0JIEM, BOZHUKAIOLIMX B X0J1€ MPO(ECCUOHANBHOM JeATeIbHOCTH; IPUMEHATh U UX
pa3penieHuss OCHOBHBIE 3aKOHBI €CTECTBO3HAHHUs, METOJbl MAaTEMaTUYECKOIO aHAIW3a U MOJEIUPOBAHUSA,
TEOPETUYECKOr0 U IKCIEPUMEHTAIbHOIO MCCIEN0BAaHU» JUATHOCTUPYIOTCSI B PE3YJIbTATE BBINOJIHEHUS 3a-
JAHUI HA IPAKTUYECKUX 3AHATUSIX.

OneHnBaeTCst aKTUBHOCTh PaOOThI CTY/IEHTOB Ha NMPAKTHUECKUX 3aHATHUSX, IIyOHHA OTBETOB CTYJCHTA
«y JIOCKHM» IIPH YCTHBIX OIPOCax B IMPOLECCE BBHIMOJHEHUS 3aJaHUN K Ka)KJIOMY 3aHSATHUIO, BBIIIOJIHEHHUE J10-
MalllHUX 33JJaHU{, TPaBUIbHOCTh OTBETOB IIPU OJIUI-ONPOCAX U TECTUPOBAHUM.

3HaHHE OCHOBHBIX 3aKOHOB (PM3UKH COOTBETCTBYET IOPOTOBOMY YPOBHIO C(HOPMHPOBAHHOCTU KOMIIE-
TEHIIMM Ha JJAaHHOM JTare ee (pOpMHUPOBaHUS; B IONOJIHEHUE K TIOPOrOBOMY CaMOCTOSTENIBHO PEelIaTh TUIIO-
BBIE 33J1a4¥ COOTBETCTBYET NPOABUHYTOMY YPOBHIO; B IONIOJHEHHE K IIPOABUHYTOMY YMETh PEIIATh 3aa4u
MOBBIIIEHHON CIIOKHOCTH U BJIQZIETh HABBIKAMH (DU3MYECKOTO 3KCIIEPUMEHTa COOTBETCTBYET HTAJIOHHOMY
YPOBHIO.

CchopMupoBaHHOCTh KOMIIETEHIIMM HE HHMKE MTOPOTOBOTO SBISETCS OCHOBAHUEM IS JIOIycKa o0yuaro-
LIErocs K MPOMEXYTOYHOM aTTECTALMY 110 JaHHOW TUCLIUIUINHE

®dopmMoil mpoMeKyTOUHON aTTeCTalluy MO JaHHON TUCHMIUIMHE 3K3aMeH (1-# u 2-i Kypchl), olleHuBae-
Mble 1o npuHATo B HUY «MOW» yeTsipex0anipHOM cucTEeME: «OTIMYHOY», «XOPOLIO», «yIOBIETBOPHU-
TEIILHO», «HEYIOBICTBOPUTEILHOY.

DK3aMeH 1Mo JuciuIuinHe «Du3uKa TpoBOIUTCS B YCTHOU GopMme.

Kpurepun ouneHMBaHHMs JOCTHKEHHUH CTYAECHTOB (B COOTBETCTBHM C MHCTPYKTHBHBIM IHCHMOM
HHNY MOBMU ot 14 man 2012 roxa Ne21-23):

OneHKH «OTJIUYHOY» 3aCIYyXUBAET CTYACHT, OOHAPYKUBIINI BCECTOPOHHEE, CUCTEMAaTHUYECKOE U TIIy-
00Koe 3HaHME MaTepHaioB M3y4aeMOM IUCIHILIMHBI, YMEHHE CBOOOJHO BBIMOJIHATH 3a/laHUs, MPEITyCMOT-
PEHHBIE MPOrpaMMOM, YCBOMBIIMN OCHOBHYIKO M 3HAKOMBIM C JIONOJHUTEIBHON JUTEPATYPOU, PEKOMEHI0-
BaHHOW pabouyeil mporpaMMoi JAUCIUILTNHBI; TPOSIBUBIINI TBOPUYECKHE CIIOCOOHOCTH B MOHUMAaHMHU, U3J10-
KEHUM M UCIOJIb30BAaHUHM MAaTEpUAIOB W3YYEHHON TUCIUIUIMHBI, O0€3ylpeyHO OTBETHBIIEMY HE TOJBKO Ha
BOIMpPOCHI Onjera, HO U Ha JOIMOJHHUTEIbHBIE BOIPOCHl B paMKax pabodell mporpamMmbl AUCHUIUIMHBI, MIpa-
BWJIBHO BBINIOJIHUBILIEMY ITPAKTHUYECKOE 3a/IaHHE.

OLeHKH «X0pOoUIO» 3acCiIy)KUBAeT CTYAEHT, OOHApY>KUBIIMN IOJIHOE 3HAHHWE MaTepuala M3ydyaeMon
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JUCLMIUIMHBL, YCIEIIHO BBINOJIHSIOMINNA IPEIyCMOTPEHHBIE 3aJaHUsl, YCBOUBILNN OCHOBHYIO JIMTEPATYPY,
PEKOMEHI0BaHHYIO paboyeil mporpaMMoi AUCHMILIUHBL, MOKAa3aBIIEMYy CUCTEMATHUECKUN XapaKkTep 3HaAHUM
M0 AMCUUIUIMHE, OTBETUBIIEMY Ha BCE BOIIPOCHI OMJIETa, MPABHJIBLHO BBIOJHUBIIEMY IPAKTHUECKUE 3a1a-
HUS, HO JOIYCTUBIIEMY MPU 3TOM HENPUHIIUITHAIBHBIE OIIMOKH.

OlLleHKH «Y10BJIETBOPUTEJIBHO» 3aCIIy’KUBACT CTY/ACHT, OOHAPYKHUBIIUI 3HAHUE MaTepuana U3ydeH-
HOM NUCUUIUIMHBI B 00beMe, HEOOXOAMMOM Ui JaibHeHel yuedbl u mpeacrosiei padboTsl mo npodec-
CUH, CIIPABUBILMUICS C BBIIIOJIHEHUEM 3aJJaHUI, 3HAKOMBIN C OCHOBHOW JIUTEPATYpPOH, PEKOMEHI0BAaHHOM pa-
004eil mporpaMmMoil TUCIUIUIMHBI; JOMYCTUBIIEM MOTPEIIHOCTh B OTBETE HA TEOPETUUECKHUE BOIIPOCHI H/MIIN
IIPU BBITMOJIHEHUH MTPAKTHUYECKOT0 3a[aHusl, HO 00JIaJaroInii HEOOXOIUMBIMH 3HAHUAMU JIJISI KX YCTPaHCHHS
noj
PYKOBOJICTBOM IpeNoaBaTeis, JM00 HENPaBUJIbHO BBINOJIHUBIIEMY MPAaKTHUECKOE 3aJaHKe, HO M0 yKa3a-
HUIO MPENoaBaTesl BbIIOJHUBILEM IPYrUe IPAKTUYECKUE 3aJaHHs U3 TOTO K€ pazjiena JUCIUIUIMHBIL.

OneHKa «HEYI10BJIeTBOPUTENbHO» BBICTABIISIETCS CTYIEHTY, OOHApYKUBLIEMY CEpbE3HbIE IIPOOEIHI B
3HAHUAX OCHOBHOT'O MaTepuajia U3y4eHHOU AUCIUIUIMHBI, TOMYCTUBIIEMY NMPUHIUIHAIBHBIE OUTHOKH B BBI-
IIOJIHEHUU 3aJJaHUi, HE OTBETHUBILIEMY Ha BCE BOIIPOCHI OUJIETa U IOIIOJHUTENbHBIE BOIIPOCHI U HENPABUIIHHO
BBHITIOJTHUBIIEMY MPAKTUYECKOe 3ajaHue (HEMpaBUIbLHOE BBIMOJIHEHHE TOJBKO MPAKTUUYECKOrO 3aJaHus He
SBJIAETCS OJIHO3HAYHOW IPUYMHOM [JIs BBICTABJIEHUS OLICHKH «HEYJOBJIETBOpUTENbHO»). Kak mpasuiio,
OLIEHKa «HEYIOBJIETBOPUTEIHHO CTABUTCS CTyJAEHTaM, KOTOpbIe HE MOTYT MPOAOKUTH O0y4eHue 1mo odpa-
30BaTENBHON IporpaMMe 0e3 JTOTIONHUTENBHBIX 3aHITHH MO COOTBETCTBYIOIIEH AucCIUILTHHE ((hOpMHUpPOBa-
HUS U Pa3BUTUS KOMIIETEHIIM, 3aKPETIEHHBIX 332 JaHHOW TUCHUIUIMHON). OleHKa «HEYJOBIETBOPUTEb-
HO» BBICTABJISIETCS TAK)KE, €CIIU CTYIEHT I0CJIE Hadasla 3K3aMeHa OTKa3aJICs €ro CAaBaTh WM HApYIIWI IIpa-
BUJIA CAAuW SK3aMeHa (CIHCHIBAI, MOJCKa3bIBald, OOMAaHOM MBITAJCS MOMYyYUTh 0OJiee BBHICOKYIO OIICHKY W
T.J.).

B 3aueTHyYI0 KHUXKKY CTY/IEHTA ¥ BBINUCKY K JUIUIOMY BBIHOCUTCS OIIEHKA SK3aMeHa 10 AMCIUILUIMHE 32
2-1i xypc.

6.3 TunoBble KOHTPOJIbHBIC 3alaHUS WM HHbIE MATePHAJIbl, HCOOXOAUMBIE VI OLCHKH 3HAHW,
YMeHHii, HABBIKOB U (WJIM) ONbITA AeATeJbHOCTH, XapaKTePU3yIOIIUX 3Tanbl (GopMUPOBAHUS KOMIIe-
TeHIHH B Ipouecce 0CBOCHUs1 00pPa30BaTeJIbHON MPOrPaMMbl

Bormpocst o popmupoBaHuio u pa3BUTHIO TEOPETUUECKUX 3HAHHUM, MPEITYCMOTPEHHBIX KOMITETEHIIU -
MU, 3aKpEIUIEHHBIMU 32 TUCHMIUIMHOMN (IIpUMEpHBIE BOIPOCHI MO JEKIIMOHHOMY MaTepHany JUCHUIUIUHBI):

1-it kypc

1. Tlpenmer u cTpykrypa ¢usuku. Meton ¢usznueckoro uccienoBanus. duznyeckre OCHOBBI MEXaHHKH.
[IpocTpancTBO, BpeMs, ABWKEHHE. DJIEMEHThl KuHeMmaTuku. Cucrtema orcuera. IlepemMernenue, cKOpocCTb,
YCKOPEHHE.

2. /lmHamMpka maTepualbHOM TOYKHM. 3akoHbl HerotoHa. Cuma. Macca. Umnynbec. Cuctemsl gactunl. LlenTp
MHEPLMHU. 3aKOH COXPAHEHUS UMITYJIbCa.

3. Pabora. MomHocts. Mexanuueckast sHeprus. 3aKOH COXpaHEHHsI MEXaHUUeCKOl sHepruu. JluccunaTuBHbIe
CUJIBL. 3aKOHBI COXPaHEHUs U IPUHLIUIIBI CHMMETPHH.

4. Kunematuka M IMHaMUKa abCOJIIOTHO TBEPJOro Tena. BpallieHrne TBepAOro Teina OTHOCUTEIbHO HEMOIBHIK-
HOM ocu. MomeHT uHepuuu. [lnockoe aBukeHue. Y paBHEHUS JBUKEHUS, MOMEHT UMITYJIbCA.

5. DHeprus cUCTeMbl YaCTUL. 3aKOH COXPAHEHHS MOMEHTa UMITYJIbCa.
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6. MonekynsapHast Qu3MKa U TepMOAUHAMUKA. METOAbl ONMMCaHUS MaKpOCKONMYECKHUX cucteM. OCHOBHBIE
YpaBHEHHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU JUIS JaBICHUS U SHEPTUH.

7. OnbiT Tepna. Pacnipenenenne MakcBemia. Pacnipenenenue bonbiimana. PaBHoMepHOe pacnpeneneHue
SHEPTUU MO CTENEeHSIM CBOOOIbl. BHyTpeHHSIs1 3HEprus.

8. CpemaHee 4nCIO CTOJIKHOBEHUH B cekyHAy. CpenHss AIMHAa CBOOOAHOrO mpobera Moiekyi. Kunernueckue
npouecchl. ONBITHBIE 3aKOHBI SIBICHUI NepeHoca. BoiBoa koaddunnenta nuddysuu.

9. TemuoBsie mporiecchl. Pabora u temnora. [lepBoe Hauano TepMoAMHAMUKH . T eTI0EMKOCTb.

10. AnnabatHebrit iporiecc. YpapHenue Ilyaccona.

11. Hukisl. TennoBeie Mamuubl. KT/,

12. Dutponusa. CTaTUCTHUECKOE UCTOJIIKOBaHKUE SHTponuK. BTropoe u TpeThe Havaia TepMOAMHAMUKH.

13. YpaBHeHHE COCTOSIHUSI peanbHOro rasa. Cuiibl B3aMMOJCHCTBUS MEXIY MOJIEKYJIaMHM PEalbHOTO rasa.
Buytpennsas sHeprusi peanbHoro rasa. Konngencauus u obpazoBanue rpymm moliekyn. Oddext xoyns-
TomcoHa.

14. Konebanusi. CobctBeHHble Konebanus. ['apMoHnueckuii ocumiaTop. MaTtemaTnueckuid MasTHUK. DHep-
TUs IPY TAPMOHUYECKUX KOJICOaHUSIX.

15. AHrapMoHHYECKUN OCHHIUTATOP. JIMHEHHBIN OCHMILIATOP C 3aTyXaHHEM.

16. BoinyxaeHHble Kosie0aHusl OCLMIUISITOpA IPU EpUOANYECKOM Bo3zaeiicTBuu. Pe3onanc. [lapamerpuueckue
Kosie0aHus U aBTokojeOanus. CloxkeHne rapMOHUYECKHX KoneOaHu OJMHAKOBOW YacTOTHI.

17. llpuamun unepuuu. [IpeodpazoBanus [Mamunes. Iloctynarer CTO. IpeobpasoBanust Jlopenna. Cren-
cTBUS U3 IpeoOpa3oBanuii JlopeHna.

18. DnekTpocTaTuka. 3aKOH COXpaHEHUs dJIeKTpudeckoro 3apsna. 3akoH Kynona. HampspkeHHOCTD 31€KTpH-
yeckoro nouis. [Torox Bekropa HampsbkeHHOCTH. Teopema Octporpaackoro -I'aycca B Bakyyme U ee IpH-
MEHEHHE K pacyeTy IojieH.

2-# Kypc

1. PabGorta B 31eKkTpocTaTHuecKoM mose. Pa3HOCTh moTeHIManoB, noteHuuai. CBsa3b MeXay MOTeHIMa-
JIOM ¥ HaNpsSOKEHHOCTBI0. Brruncnenne norennumana. [lone qunomns. Dnekrpudeckoe noiue B BemecTse. [1o-
JSIPU3ALMS TUDIIEKTPUKOB.

2. Bekrop mojspu3alMM U €ro CBsi3b C MOBEPXHOCTHOM IUIOTHOCTBIO MOJISIPU3ALIMOHHBIX 3apsJIOB.
HanpspokenHocTs nonst BHyTpu audiektpuka. Teopema Octporpaackoro - ['aycca nns nusnexTpukos. Bek-
TOp IEKTPOCTATHUYECKOM MHIYKIMM. YCJIOBHUsS Ha TpaHULE pas3jiena JBYX IOUAJIEKTPUKOB. BrrumcieHnue
HaNpPSKEHHOCTH TOJIS B JUDJIEKTPHKE.

3. IIpoBOAHMKH B 3JEKTPOCTATUUYECKOM I0JIE. DIEKTPOEMKOCTh YEIMHEHHOTO MpoBoiHUKA. KoHieHca-
Topbl. [IprMepsl BBIUMCIEHHUS] €MKOCTH. DHEprusi 3apsuKeHHOTO MPOBOAHHMKA U KOHJAEHCATopa. DHEprus
3JIeKTpOocTaTndeckoro nosis. O0beMHas IIOTHOCTh YHEPTUH.

4. T1oCTOSIHHBIN AMEKTPUYECKUIN TOK, €r0 XapaKTEPUCTUKH U YCJIOBHS CyIIeCTBOBaHUS. 3akoHbl OMa U
Jbxoynsa - Jlenna B muddepenumansHoit popme. O6o0mieHHbli 3akoH OMa B uHTErpanbHoil ¢opme. Pasz-
HOCTb OTEHIIMAJIOB, AJIEKTPOBHKYIIASI CHIIA, HAIIPSKEHNUE.

5. Knaccuueckast anexTpoHHast Teopusi MeTaiuioB. BeiBon 3akonoB Oma u Jlxoyns - JleHna u3 anek-
TPOHHBIX NpezacTaBiaeHuil. CeepxnpoBoauMocTb. PaboTa BeIXxo/1a 3JI€KTPOHOB U3 MeTauia. TepMOAIEKTPOH-
Hasl DMHUCCHSI.

6. MarauTtHOe mosie. 3akoH AMIiiepa. BekTop MarHUTHOUM MHIYKITUH. MarHuTHOE ToJie TOKa. 3aKkoH buo
- CaBapa - Jlannaca ¥ NpUMEHEHHE K pacdeTy MarHUTHOIO MOJs. MarHuTHOE MoJie IPSIMOTO U KPYroBOI'O
TOKOB. 3aKOH ITOJIHOT'O TOKa JJIi MAarHUTHOTO T0JIs1 B BAKyyMe U €ro IPUMEHEHHE K pacueTy Mojield Topouaa
U JJINHHOTO COJIEHOUAA.
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7. JlelicTBHe MarHUTHOTO TOJII HA TOK U Ha ABMxkymwiics 3apsia. Cuna Jlopermna. Dddext Xomna. Kon-
TYp C TOKOM B MarHUTHOM I10Ji€. MarHUTHBIM MOMEHT BUTKa C TOKOM. MarHuTHBIN MOTOK.

8. Pabora nmpu nepeMenieHny NPOBOJHUKA U KOHTYPa ¢ TOKOM B MarHuTHOM mnose. [loro-kocuernienue.
SIBrieHune eKTpoMarHuTHOW MHAYKIMU. 3akoH Jlenna. 3akon dapanes - MakcBesa T €ro BIBOA. 3apsij,
MHYLUMPOBAHHBIN MPH SIBICHUN JIEKTPOMArHUTHOW MHAYKIIHH.

9. SBnenne camomHIyKUMU. HAYKTUBHOCTB. Pacuer MHIYKTUBHOCTH Ui TOpouJa. SIBjieHuEe B3auM-
HOW MHAYKIMH. B3anMHass MHAYKTUBHOCTH ISl TOPOHMIA. DHEPrus MarHuTHOTrO nojisi. O0beMHasi INIOTHOCTh
SHEPIruHu.

10. MaruuTHOe 1oJIe B BeuiecTBe. MUKPO - U MaKpOTOKH. BEKTOp HAMAarHWYEHHOCTU. 3aKOH MOJIHOTO
TOKa JUUIs1 MAarHUTHOIO 1OJIs B BenlecTse. HanpskeHHOCTs MarHUTHOTO 1oJist. M3orponssie Maruetuku. Ot-
HOCHUTEJIbHAS MarHUTHAs IPOHUIIAEMOCTb. Y CJIOBHSI Ha TpPaHULIE pa3jieia JByX MarHeTHUKOB.

11. Tunbl MarHeTUKOB. DJEMEHTapHas Teopus Aua - U napamarHetusma. @eppomarHeTusm. ONbITHI
CroneroBa. KpuBast HaMmaruuunBanus. MarHuTHBIN rucTepesuc.

12. Tomensl. Touka Kropu. CrnnHoBas npupoaa ¢eppomMarserusma. DIeKTpUUEcKUui KoseOaTeabHbII
KoHTYp. Huddepennnanpaoe ypaBHEHNE 3aTyXalOMIKX dJIEKTPOMArHUTHBIX KoeOaHui u ero pemenue. Jlo-
rapupMUUEcKuil TeKpeMeHT U Ko3(puumeHT 3aryxanus. ['apMOHHUECKUE FNEKTPOMArHUTHbIE KOJICOaHUsL.

13. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KojieOaHus. AMIUTATYa B (pa3a BEIHYXKICHHBIX Kojebanuii. Pe-
3oHaHc. O01as xapakrepucTuka Teopun Makcema. [lepBoe ypaBHeHre MakcBenia B MHTErpaibHOR Gop-
Me. Tok cmemenus. Bropoe ypaBHenne Makcesia.

14. Tlonnas cucrema ypaBHeHU MakcBeia Ui 3J€KTPOMAarHUTHOTO MoJisl. YpaBHeHUs MakcBesia B
maddepennmanpaoil popme. [lomHas cucrema ypaBHenunid Makcsenna B auddepenunansaoi popme. Dex-
TPOMAarHUTHbBIE BOJIHBI U UX CBOMCTBA.

15. DnexkTpomarHuTHbBIE BOJIHBI M OnbITHl ['epia. Bubparop u peszonarop. BonHoBas 30Ha. DHeprus
NEKTPOMarHuTHeIX BoJH. [loTok 3Heprun. Bektop YmoBa - [loiituara. Otkpsitue paano Ilonosev. I1pun-
uun paauocsssu. Pacnpoctpanenue paguoBosiH. Pagnonokanus. Ontuka. Pa3Butre nmpencraBieHuii o mpu-
pone cera. MHTepdepenuus crera. KorepeHTHOCTh 1 MOHOXpOMATHYHOCTh. CIIOCOOBI MOTy4eHUs] HHTEP-
(dhepeHIIMOHHON KapTHHBI.

16. Cnoco6sl HaOmrOA€HUS UHTEpQepeHun cBeTa. Pacyer nHTepepeHIIMOHHON KapTUHBI OT JBYX HC-
ToyHUKOB. [udpakuus ceera. [lpunuun [roiirenca-®penens. 3oubr Openens. [IpsmonuneliHoe pacmpo-
cTpaHeHue cBeta. Jludpakius Ha OAHOH 1enu U Ha AudpakoHHON pemerke. Jnuppakius peHTTeHOBCKUX
BOJIH Ha IPOCTpaHCTBEHHOMU pemierke. [lonste o rojorpaduu.

17. ucnepcus cera. DieKTpoHHas Teopus aucnepcun. HopManbHas u aHoManbHas aucnepcus. Pac-
cestHHe, MOTJIOLIEHUE CBETA.

18. Tlonspusanust >J€KTPOMArHUTHBIX BOJIH. JIMHEHHOE M LUPKYISIPHOE COCTOSIHUE MOJISpU3ALUU.
HenonsipuzoBanHoe 35eKTpoMarHuTHOE n3nydyeHue. CrocoObl MOIy4YeHHs! MOISPU30BaHHOTO CBETA.

19. KBanToBas npupoaa uzinydeHus. TemnoBoe u3nydyeHue. 3aKOHbI TEIUIOBOIO M3Ty4eHUs! aOCOIOTHO
yepHoro tena. @otoanekTpuyeckuit 3¢ pext. 3akoHbl BHeNHero ¢pororddekra. YpaBHeHre DUHIITEIHA TS
doroaddexra. Kpacnas rpanuna potordpdexra.

20. ®oronsl. DHeprus horoHa. Umnynbe hotona. Dpdext Komnrona. JlaBinenue ceera. OnbiT Jledene-
Ba.

21. AtomHas u sinepHas ¢usuka. Ou3nuecKue OCHOBHI KBAHTOBOW MexaHWKH. [IpwHIMN Heompene-
neHHocTu. KoprycKynsipHO-BOJIHOBOM Tyanu3M. KBaHTOBbIE COCTOSHUS.

22. Cynepnio3unus cocTostHuN. Ou3ndeckne BeINIHHBI U OTIePaTOPHI.

23. CraunoHapHble cocTosiHUs. BoiaHoBas ¢pynkuus u ee gpusnueckuit cMmpicn. YpasHenue Llpenunrepa
JUIS CTallMOHApHBIX cocTosiHUM. [loTeHnManpHas, KUHETUYeCKas M IMOJIHAs DHEPIHM AJIEKTPOHA B CTALMO-
HapHBIX COCTOSHUSX.
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24. JIsmwxkenue cBoOoaHOM dacTuiel. [loTeHnmansubiii 6apeep. TyHHENbHBIN 3 dekT. Pemenue ypas-
Henust LlpenuHrepa s noTeHIKMaNbHOTo Oapbepa.

25. Yactuna B moTeHIMaANbHON siMe. Pemenne ypasuenus Llpeaunrepa mist 4aCTULBI B TOTEHIIUATBEHON
ssMe. ["apMOHMYECKHUI OCITUILISTOP.

26. Atom Bomopoaa. DIEKTpoH B aToMe Boaopoaa. CHeKTpbl UCIYCKaHUS W morjouieHus. CUcTeMbl
mukpoyactull. [Tpunnun toxxaecTBeHHOCTH. DepMUOHBI U O030HBI.

27. Mpunnun [Maymu. [lepupognueckast cucteMa 3J€MEHTOB. 3all0JTHEHHUE JIEKTPOHAMHU YPOBHEH B aTo-
Max. OCHOBHBIE KBAHTOBBIEC YHUCIIA.

28. [lornomenue, CHOHTAaHHOE U BBIHY)KICHHOE n3NydeHus. OnTudeckre KBaHTOBBIE TeHEPATOPHI.

29. KpantoBbie cratuctukun ®epmu-/upaka u bo3e-DiiHmTeliHa. DIEKTPOHHBIM ra3 B MeTauiax. 25.
TennoemkocTh TBepAbIX Tesl. DOHOHBI. DIEMEHThI 30HHOW TEOpUU TBEPABIX Tell. MeTallbl, JUAIEKTPUKU
IIOJIYTIPOBOXHUKH.

30. SAnpa atomoB. Hykionbsl. XapakTepHCTUKHU SACPHBIX COCTOSTHUHN. SlnepHblie cuinbl. Moaenu siipa.

31. Ilepexoabl Mexay SIEPHBIMU COCTOSHUAMU. SlnepHble peakuuu. llenHas peakuus geneHus. Die-
MEHTapHBIC YACTHUIIbI.

Bonpocs! 1o npuoOpeTeHnio U pa3BUTHIO MPAKTHUECKUX YMEHUHN, PEyCMOTPEHHBIX KOMIETCHIIUIAMU,
3aKPETUICHHBIMU 32 TUCIUIUIMHON
(mpuMepbI BOIIPOCOB K MPAKTUUYECKUM 3aHATHIM, 1a00paTOPHBIM paboTam)

1-i kype

1. Yro takoe BekTOp mnepemernieHusa? Beerga nmu Moaynb BEKTOpa MepeMEelIeHHs] paBeH OTPE3KY MYyTH,
MIPOHJEHHOMY TOYKOMN?

2. YUro xapakTepHu3yeT TaHT€HLIMaJIbHasl COCTABIISIIONIAS YCKOpEeHUsa? HOpMaibHas cocTaBisitomas? Ka-
KOBBI UX MOJyJIn?

3. Yo Ha3bIBaeTCs YIIIOBOM CKOPOCTHIO? YTIIOBBIM ycKkopeHrneM? Kak onpeneisitoTcss uX HanpaBiieHus?

4. KakoBa cBsI3b MEXly JINHEHHBIMH YIJIOBBIMU BEJIMUMHAMU?

5. Yro Takoe cuna?

6. chopmynupyiTe 3akoHbl HbIOTOHA.

7. B yem 3akirogaeTcs 3aKOH COXpaHeHMsI uMITysibca? B Kakux cuctemax OH BBIIIOJHSAETCS?

8. UTo Ha3bIBaeTCs LICHTPOM MAacC CUCTEMBI MaTepUaIbHBIX TOUYEK?

9.B uem paznuune Mexay NOHATUSAMHU SHEPTHUs U padoTa?

10. Kak Haiiti paboTy nepeMeHHON cuiibl?

11. Yto Takoe MOIIHOCTEL?

12. Kakue BUJIbI MEXaHUUECKOW SHEPTUH U3BECTHBI?

13. ChopmynupyiiTe 3aKOH COXPaHEHHSI MEXaHMUECKOM dHEPTHH. [[7151 KaKuX CHCTEeM OH BBITIOJTHSIETCS?

14. Yem otimnuaercs: aOCOIOTHO YIIPYTHHA yaap oT abCOIOTHO HEYIPYToro?

15. Uto Takoe MOMEHT UHEPIMHU Tesa?

16. Chopmynupyiite u noscuute Teopemy LlTeitHepa.

17. Uto Ha3pIBaeTC MOMEHTOM CHJIbI OTHOCUTENIBbHO ocu? Kak omnpenensercs HalnpaBlIeHUE MOMEHTA
CHJIBI?

18. Copmynupyiite 3aK0OH TUHAMUKH BPAIIATEIHHOTO IBHKCHUS TBEPAOTO Tea.

19.YTo Takoe MOMEHT UMITyJIbCa MaTEPUAILHON TOUKH? TBepaoro tena? Kak ompenensercs Hampasie-
HUE BEKTOpa MOMEHTa UMITyJIbca?

20. ChopmynupyiiTe 3aKOH COXpaHEHU MOMEHTa UMITYJIbca. B Kakux cucTemMax OH BBIMTOJIHSAETCA?
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21. B uem oTiinume Beca Tena OT CUJIbI TAKECTH?

22. B yeM 3aKiIr04aroTCsl OCHOBHBIE MOCTYJIAThI CIIEHUATIbHON TEOPUU OTHOCUTEIBHOCTH?

23. 3anumure T IPOKOMMEHTHUpYiTe TpeoOpa3oBanus Jlopenua. Ilpyu kakux ycioBUSX OHU NEPEXOMAST
B npeodpazoBanus ["amumesn?

24. Yro Takoe TepMoauHaAMHUYecKue napameTprl? Kakue TepmMoauHaMuyeckie napaMeTpbl U3BECTHBI?

25. B uer 3akit04aeTcsi MOJIEKYISIpPHO-KHHETHYECKOE TOJIKOBAHUE J1aBJICHUs ra3a’?

26. 3anuuMTe OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UI€AIbHOIO ra3a?

27. HauepTtute rpaduk pacnpeaeaeHus MOJIeKy 10 CKOPOCTSIM.

28. Kak onpenensiercss Haubojee BEpOosiTHAsE CKOPOCTh ABMKECHUS MOJIEKYT? CpeHsisi CKOPOCTh?

29. OT KaKuXx [apaMeTpoB 3aBUCUT CPE/IHsSA AJMHA CBOOOIHOIO IIpodera MoJieKy?

30. B yem cymiHOCTb siBiieHHS iepeHoca? KakoBbl OHM ¥ ITPH KaKUX YCIOBHUSX BO3HUKAIOT?

31. Chopmynupyiite 3akonsl Dypre, Guka, HeroToHa.

32. B yem cyTb 3akoHa BonbliMaHa 0 paBHOMEPHOM paclpeie]IeHUH SHEPTHH 110 CTENEHSIM CBOOOIbI?

33. Uto Takoe BHYTPEHHsISI SHEprusl UjaeanbHOro raza? B pesynbTare Kakux HpPOLECCOB MOXKET H3Me-
HATHCS BHYTPEHHSSI SJHEPI s CUCTEMBI?

34. Yto takoe TennoeMkocTb raza? Kakas us teroemkocreil — Cy uinu C, — 0oiblue 1 nouemy?

35. Uemy paBHa paboTa n300apHOTo pacmmpeHusi 1 Mo uaeaabHOro ra3a npu HarpeBanuu Ha 1K?

36. HarpeBaetcst miin oxJIaXXJ1aeTcs I'a3, €ClId OH PacIIUpsieTcs IPU NOCTOSHHOM JaBlieHUH?

37. I'a3 mepexouT u3 COCTOSHUS | B COCTOSIHUE 2 B pe3yNIbTaTe CIEAYIOIINX MPOLECcCOoB: 1) n30TepMu-
4yeckoro; 2) nzobapHoro; 3) uzoxopHoro. PaccMoTpeB 3TH mporueccsl rpaguuecky, MoKaxure: 1) B KakoM
npoiiecce paboTa pacuIupeHus: MaKCUMalbHa; 2) KOTJla ra3y coOoO0IIaeTcsi MaKCUMaJIbHOE KOJMYECTBO TeEIl-
J0THI?

38. Kak n3meHurcs tTemmnepaTypa rasa rnpu afuadaTHoM paclIupeHun?

39. Bo3MoxkeH 71 mpoliecc, Ipu KOTOPOM TEIUIOTa, B3sITasi OT HarpeBaTelis, MOJHOCThIO MTpeodpa3yeTcs
B paboty?

40. B xakoM HaIlpaBJICHUH MOXET MU3MEHATBHCS YHTPONMS 3aMKHYTOW cucTteMbl? HezaMkHyTOH cucre-
MBI?

41. JlaiiTe moHsTHE PHTPONMHM (OTpeseIeHue, eMHNLIA U3MEPEHHs], MaTeMaTHYeCKOe BBIPAKEHUE HH-
TPOIIUU JJIs Pa3IMYHBIX MPOIIECCOB).

42. N300pazute B KoOpAMHATAX T-S U30MPOIECCHI.

43. Ilpencraspre nukia Kapno Ha auarpamme p, V rpaduuecku.

44. 3annmmMTe ¥ NpoaHAIN3UpYHTE ypaBHeHUE BaH-nep-Baanbca.

45. YeM OTIMYAIOTCS PeasIbHBIC Ta3bl OT UACATHHBIX ?

46. Uro takoe koinebanus? CpoOoauble kojnebGanus? ['apmonuueckue kosnebanus? [lepuonnyeckue
pouecch?

47. JlaiiTe orpeenieHue aMIUIUTY b, (pa3bl, IEPUO/a, YACTOTHI, IIUKINYECKON YaCTOThI KOJICOaHUH.

48. Uto Ha3pIBaeTCsl TAPMOHUYECKUM OCHMIUIATOPOM? IIpyKMHHBIM MasTHUKOM? DuU3nyeckum? mare-
MaTUYECKUM?

49. Tlpueaute GHoOpMymbl IUIsi IEPUOIOB KOJIEOAHUNH MATEMATHYECKOTO, MPYKUHHOTO U (PU3UUIECKOTO
MasiTHUKOB.

50. YUro Takoe npuBeACHHAs JUIMHA (PU3UYECKOTO MasiTHUKA?

51. 3anummMre U npoaHaNU3UpyiTe MUQPepeHIMaIbHOe YpaBHEHHE CBOOOTHBIX TAPMOHUYECKUX KOJIe-
OaHU.

52. KakoBa TpaeKTOpusl TOUKH, YIaCTBYIOLIEH OJTHOBPEMEHHO B JIBYX B3aUMHO NMEPIEHAUKYISPHBIX KO-
nebaHusax ¢ oguHakoBeIMU nepuoaamu? Kak nomyuaercs okpyxHocts? [Ipsimasn?

53. I1o kakOMy 3aKOHY U3MEHSETCS aMIUIUTY/a 3aTyXaloMX KojJeOaHuit?
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54. ChopmynupyiitTe yclioBHus NPUMEHUMOCTH 3aKoHa KyioHa /i1t onpeesieH st CHITbl B3aUMOICHCTBUS
IBYX 3apsHKCHHBIX TEI.

55. JlaiiTe ornpesesieHne HAMPS>)KEHHOCTH JIEKTPUUECKOTO MOJISI.

56. ChopmynupyiiTe MIPUHIUT CYIIEPIIO3UIIUH FICKTPOCTATHUECKUX MOJICH.

57. Kak onpenenuTs cuily, IeUCTBYIONIYIO Ha SJIEKTPUUYECKUM 3apsi/l B JEKTPUUYECKOM ToJie?

58. 3anumuTe BrIpaKeHHE ISl padOThI, COBEPIIAEMON CHUIIAMH AJIEKTPOCTATHYECKOTO TOJIS 110 TIepeMe-
[ICHUIO TOYEYHOTO AIIEKTPUYECKOTO 3apsiia.

59. Maiite onpeneneHe MOTEHIMANIA U PA3HOCTH MOTEHIMAIOB JIEKTPOCTATUYECKOTO TTOJIS.

60. YTo Ha3bIBAIOT MOTOKOM BEKTOpA HAIPSDKEHHOCTH JIEKTPOCTATHYECKOTO OIS ?

61. Chopmymupyiite Teopemy Octporpanckoro-Iaycca uist 3IeKTpOCTATUYECKOTO TIOJISI B BaKyyMe.

62. Kak mpoucxouT Noisipu3anus TU3JISKTPUKOB C TOJISPHBIMUA U HETOJIIPHBIMU MOJICKYJIaMu?

63. Kakue husnyeckre BeIMYMHBI KOJHUYECTBECHHO XapaKTEPU3YIOT MOJISIPU3AIUIO JHAICKTPUKOB?

64. Kak Hajmuume AUAJICKTPUKA BIUSICT HAa HAPSHKEHHOCTD AJIEKTPOCTATUYECKOTO OIS ?

65.Kax pacnpeesneHbl 3apsi/ipl 110 TOBEPXHOCTH IMPOBOJIHUKA?

66. Kakast cuctrema mpoBOJJHIKOB Ha3bIBACTCSI KOHIACHCATOPOM?

67. Yto Ha3bIBaeTCs JCKTPOSMKOCTHIO KOHICHCATOpa?

68. Kak paccuuTarh SHEPrUI0 3apsHKEHHOTO KOHACHCAaTopa?

69. 3anumuTe BeIpaKeHHUE i1 00BEMHOM IUIOTHOCTH SHEPTHHU JIIEKTPOCTATHUECKOTO TOJIS.

2-i Kypc

1.3anumute 3akon Oma 715 ydacTtka menu, coaepsxamero JJ(C.

2. ChopmynupyiiTe mpaBUIo 3HAKOB MPH 3aUCH 3aKoHa OMa.

3. HaiiTe onpeneneHrne MarHUTHOW WHYKITUH.

4. Hanummute BelpakeHue 3akoHa buo-Casapa-Jlannaca ang onpeaesneHus MAarHUTHOM MHIYKLIMM 3J1e-
MEHTa MTPOBOJIHUKA C TOKOM.

5. Hanmmmure 3aKOH MOJIHOTO TOKA.

6. Hanmumure Boipaskenus s cuisl Jlopenia. st cuiiel Ammiepa.

7. B ueM 3akiroyaeTcs sSIBJICHUE PJIEKTPOMArHUTHONW MHIYKIUU.

8. chopmynupyiite u 3anumuTe 3akoH Dapajaest 175 HIEKTPOMATHUTHON MHAYKITHH.

9. Hanummre Boipaxkenue s 3J(C 3neKTpOMarHuTHOM MHAYKLIHMH, BO3HUKAIOLIEH B MPOBOJHUKE MPU
JBKEHUU €T0 B MAaTHUTHOM II0JIE.

10. HanumuTe ypaBHEHHE, CBSI3bIBAIOIIEE LUPKYISIUIO HAMPSKEHHOCTH BUXPEBOTO 3JEKTPUUYECKOTO
MOJISI C UHAYKIIMEH MarHUTHOTO TTOJISI.

11. B yer 3akitovaercs siBI€HUE CAMOMHIYKIIH?

12. YUto Ha3bIBaeTcss 00BEMHOM TIJIOTHOCTHIO DHEPTrUU MarHUTHOro mojs? Hamwmmre dopmymy mms
orpeaeneHus: 00beMHON TUIOTHOCTH YHEPTHH MAarHUTHOTO TIOJIS.

13. [laiiTe onpeneneHne HaMarHU4E€HHOCTH.

14. Yto Ha3pIBaeTCs HANPSKEHHOCTHIO MArHUTHOTO 1osi? Kak oHa cBA3aHa ¢ MAarHUTHON MHAYKIMEN U
HAMarHM4€HHOCTHIO?

15. Chopmynupyiite 3aKOH MOJIHOTO TOKA I MArHUTHOTO TIOJISl B BEIIECTBE.

16. Kakue TUIbl MarHeTUKOB U3BECTHBI? UeM OHM OTINYaroTCs?

17. Yem 00ycnoBieHbl MArHUTHBIE CBOMCTBA aTOMOB?

18. Kakmne BertecTBa OTHOCATCH K auamMardernkaMm? B deM ocOOEHHOCTM HaMarHWYWBaHWUA JUaMarHe-
TUKOB?

19. Kakue BemiecTBa OTHOCATCS K napamarietukam? B ueM ocoOeHHOCTH HaMarHWYMBaHUS MapaMarHe-
TUKOB?
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20.
21.
22.

KakoBbI 0COOEHHOCTH MarHUTHBIX CBOHCTB (peppOMarHeTUKOB?
B 4em 3akiogaercs siBJieHUE MarHUTHOTO TUCTepe3uca?
OnummTe MeXaHU3M BOSHUKHOBEHHSI COOCTBEHHBIX TAPMOHMUYECKUX KOJICOAHUH B KOJIeOaTeTbHOM

KOHTYpE.

23.
24.

Kak 3aBUCHT OT BpeMEHH aMIUIUTYAA 3aTyXaIOIINUX KOJIeOaHUi?
Yro HaszbiBaeTcs koddduuueHTom kosebanni? OT Kakux nmapamerpoB KosiebdaTeabHOro KOHTypa OH

3aBUCHUT?

25.
26.
27.
28.
29.
30.

31

Urto Ha3bIBaeTCs JIOTapUPMUISCKUM JEKPEMEHTOM 3aTyXaHHs?
N300pa3ute cxemy 3JIEKTPUIECKON [N KoJIeOaTeTbHOTr0 KOHTYpa.
B ueM 3akmouaeTcs siBIICHHE pE30HAHCA B KOJICOATEIIbHOM KOHTYpE?
YT10 HA3BIBAETCS «TOKOM CMEILEHUS»?

Kakoe nosie Ha3pIBaeTCs 3JIEKTPOMAarHUTHBIM?

Hanumure ypaBHeHHE TIIOCKON 3JEKTPOMATHUTHOM BOJIHBI.

. ChopmynupyiiTe OCHOBHBIE CBOMCTBA JIEKTPOMATrHUTHBIX BOJIH.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

B uem 3akmtouaercsa pusnueckuii cMpici Bektopa YMmoBa-IlolinTunra? Yemy oH paBen?
Haiite onpenenenue nHTephEepeHIINN CBETA.

Kaxue BoJHBI Ha3bIBAIOTCSA KOT€PEHTHBIMU?

Kak moxHo Habmonate uHTepdepeHIuo ceera?

Uro Ha3weiBaroT nudpaknueit ceera?

Chopmynupyiire [puniun [toiirenca-Openens.

ChopmynupyiiTe 3aKOHBI PSIMOJTHHEWHOTO PaCIIPOCTPAHECHUE CBETA.

B yem otiinuune nudpakunu @paynrodepa ot nudpakuun OpeHens.

Jaiite onpeneneHrue TUCIEPCUU CBETA.

B uem paznuune HOpMaabHOW U aHOMAaJIbHOW AUCIIEPCHIl?

42.ChopmynupyiiTe OCHOBHBIE TTOJIOKEHHS TEOPHH PACCESTHHSI CBETA.

43.
44.
45,
46.
47.
48.
49,
50.
61.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

Yro Takoe MmoJysipu3anus 3eKTPOMarHUTHBIX BOJIH?

Kaxue tunsl nonsipuzanuu Bbl 3HaeTe?

Chopmynupyiite 3axon Masroca.

Kakue cymecTByIoT CriocoObI OTydeHUs TIOJIIPH30BAaHHOTO CBETa?
B uem kBaHTOBas pupoaa U3Iy4eHus?

ChopMynupyiiTe OCHOBHBIE 3aKOHBI TETIJIOBOTO M3TyUEHUS.

B uem 3akmouaercst poroanekrpudeckuit aphext?
Cdopmynupyiite 3aKoHbl BHEMIHETO (poTO3DPeKTa.

UYro Takoe kpacHas rpanuna ¢porodddexra?

B gem 3akimogaercs s dexr Komnrona?

ChopmynupyiiTe TPUHIUIT HEOMIPEAEIEHHOCTH.

B ueMm nposiBisieTcss KOpIyCcKyJIspHO-BOJHOBOM Ayanu3m?

Yro Takoe cTallMOHApHOE COCTOSIHUE?

3anumure ypaBHeHue lllpeaunrepa mis cralimoOHapHBIX COCTOSIHUM.
Kakumu KBaHTOBBIMHU YMCIIaMH OIPENEISAIOTCS CTALIMOHAPHBIE COCTOSHUSA?
B 4em 3akimovaercst TYHHEIbHBIH 3 dhexT?

B yem 3akimogaercst pU3MUECKUi CMBICT BOJTHOBOW (DyHKIIMK?
Onumure NoBeeHNE YacTUIa B TOTEHIIUAIBHOM sIMe.

Jlaiite onpeesieHne TapMOHUYECKOT0 OCLHUIIIATOPA.
ChopmynupyiiTe OCHOBHBIE TTOJIOXKEHUS Teopun bopa ju1st atoma Bojopoa.
B yeMm pa3HMIIa CIEKTPOB UCITYCKAHUS U MOTJIOIECHUS ?
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64. ChopmynupyiiTe NIpUHLIUI TOXIECTBEHHOCTH.

65. Jlaiite onpenenenue pepMuoHa u OO30HBHI.

66. [laiiTe onpenenenue 6030Ha.

67. Chopmymupyiite npuniun [aynu.

68. ChopmynupyiiTe OCHOBHBIC IPUHIIMITBI TOCTPOSHHS IEPUOANIECKON CHCTEMBI DJIEMEHTOB.

69. UTo Takoe CIOHTaHHOE U BBIHYKJICHHOE U3TyUCHUSI.

70. JlafiTe onpenencHre ONTHYECKOTO KBAHTOBOTO T€HEPATOPA.

71. IlepednciuTe TUIIBI JIA3EPOB.

72. Yem oTiMyaroTcs KBaHTOBBIE cTaTUCTUKU Pepmu-/lupaka u boze-DiiHiTeina.

73. laiite onpenenenne poHoHA.

74. UYem OTIMYAIOTCS METAJUIBI, AUDJICKTPUKHA U TIOTYIPOBOJHUKU C TOYKH 3PCHHS 30HHOH TCOPHH
TBEPABIX TE?

75. I3 KakuX 4aCTHI] COCTOST sijpa aTOMOB?

76. HazoBuTE XapaKTEPUCTUKU SACPHBIX COCTOSHHIA.

77. naitTe onpeaeeHNue sIIEPHBIX CUJL.

78. Ilepeuncinure MOACIH sIpa.

79. Kakwie TUIIBI sIIEPHBIX Peakluii BBl 3HaeTe?

80. IlepeuncnuTe U3BECTHBIC BaM 3JIEMEHTAPHbIC YACTHIIBL.

Bomnpockl 110 3aKperuieHuto TeOpeTHUECKUX 3HaHUM, yMEHUH U TPAKTUYECKUX HABBIKOB, IPEYyCMOT-
PEHHBIX KOMIIETEHLUSIMU (BOIIPOCHI K 3K3aMEHY)

1-i kype
[lepBslii 1 BTOpOI BOIPOCH! B 3K3aMEHAI[MOHHOM OMJIETE CTYAEHTa — BOIPOC IO JIEKIIHOHHOMY MaTepu-
any (Bompocs! 1-43). Tpetuit Borpoc — 3ana4a, Oiu3kasi K 3a1a4aM, pa3o0OpaHHBIM Ha MPAKTUYECKHUX 3aHs-
THUSIX ¥ B TIPOLIECCE BBITIOIHEHHS PacUYeTHO-rpaduueckux padot (Bompocsr 44- 72).
1. Kunemaruka marepuanabHoi Toukd. CucteMsl oTcueTa. J[Ba crocoba omucaHus IBUKEHUS MaTepH-
anbHOM TOYKU. CKOPOCTh M YCKOPEHHUE POU3BOJIBHO ABMKYIIEHCS MaTepHallbHON TOUKH.
2. BpamarenpHoe IBHKEHUE TBEPJOTO TeJa OTHOCUTEIBHO HENOABM)KHOM OCH. YTJOBas CKOPOCTh U
YTII0BO€ YCKOpPEHHUE.
3. BbIBoJ 3akOHA coxpaHEeHHsI UMITyNbca. LIeHTp mHepnuu (IEHTP Macc) MEXaHWYECKOW CH-
CTEMBI.
4. Pabota u moutHocTh. PaboTa nepemenHoi cuibl. KoHcepBaTHUBHBIE CHITBI. DHEPIUsl KWHETHUECKAs
U IOTEHLUAJIbHAS.

5. TlorennumanpHas SHeprus MaTepuaIbHOM TOUKM BO BHELIHEM CHIJIOBOM moise. Ee cBs3b ¢ cuIloi,
JNEUCTBYIOLIEH HA MAaTEPUAIBHYIO TOUKY.

6. 3aKkoH coOXpaHEHHs PHEPTUU B MexaHHKe. LIeHTpanmbHBIN ymap aOCONMIOTHO yIpyrux mapos. Pacuer
CKOpPOCTEW apoB nocie coynapenus. CoynapeHue IByX HIapoB C pe3KO OTINYAIOIIMMHUCI MaccaMH.

7. luHaMMKa BpalaTeIbHOrO JIBUXKEHUS aOCOJIIOTHO TBEepAOro Tena. MomeHT cuibl. Pabora mpu
BpallleHnH aOCOIOTHO TBEPJIOTO Tejla BOKPYT HEMOABHKHOM OCH.

8. Kunernueckas sHeprus abCOIIOTHO TBEPAOro Tejla , BPAIAIOIIErocss OTHOCUTENHHO HEMOABHKHON
ocu. MomeHnt nnepimu. Teopema lllteitHepa. MoMEHTHI HHEPIIMH TEJI MPOCTEHUINIEH reoMeTprIecKoi Gop-
MBI.

9. BpIBOI OCHOBHOT'O ypaBHEHHs JAMHAMHKHU BpAIATELHOTO JABMXKEHHsS aOCOJIOTHO TBEPJOrO Tela.
MoMeHT uMIysibca MaTepuaibHON TOYKH U TBEPJOro Tela. 3aKOH COXpPaHEHHs] MOMEHTa UMITYJIbCa.
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10. OcHOBHBIE Ta30BbIE 3aKOHBI U O0JIACTh UX MpPUMEHEHUs. VneanbHbli ra3. BeiBon ypaBHe-
Hua Knaneiipona-MenneneeBa. Y HUBepcallbHas I1a30Basi IOCTOSHHAS

11. BeIBOJ; OCHOBHOTI'O YpaBHEHHs MOJIEKYJIIPHO-KHHETUYECKON TEOPUH I'a30B AJs AaBieHus. CpenHss
KBaJlpaTU4Hasl CKOPOCTh MOJEeKyJ. CpenHssi KHHETUYECKas SHEPrus MOCTYNAaTeIbHOTIO JBYKCHUS MOJIEKYJ
rasa.

12. Pacnipenenenue ckopocTeit Mmosiekys mo Makcsemny. HanbGonee BeposiTHasi, cpeHsis apudMeTnye-
CKasl M KBaJpaT CpeaHEH KBaJpaTUUYHON CKOPOCTEH.

13. UneanbHblit Ta3 B TOJE CWIBI TshKecTH. BwiBog Oapomerpuueckoil gopmynsl. PacnpenencHue
Bonsimana.

14. Yucno cTOJKHOBEHUH M CpelHss JUIMHA CBOOOJHOrO mpolera Mojekys. fIBieHue nepeHoca B ra-
3ax. OnbITHBIEC 3aKOHBI AU Py3un, BHYTPEHHETO TPEHUS U TeruionpoBogHocTH. KoadduuneHTs! nepenoca u
UX 3aBUCUMOCTb OT JJaBJICHUS.

15. PaboTa rasa mpu ero paciiupeHuu. BHyTpeHHss sHeprus uaeanbHoro raza. PaBHomepHoe pacope-
JIEJIEHUE SHEPTUHU 10 CTEIIEHSM CBOOO/BI.

16. TenyoeMKOCTh UAEATBHOIO Ta3a NPU MOCTOSHHOM JAaBJIEHUHM U MOCTOSHHOM OOBbeMe. YpaBHEHHE
Maiiepa. Knaccuueckast Teopus TEIUNIOEMKOCTEN UAEAIBHOTO ras3a.

17. Tennora u pabora. IlepBoe Hauano TEPMOAMHAMMKHU M 3aKOH COXPAaHEHUS U MpPEBpalllEHUs: SHEP-
ruu. [IpumeHeHne nepBoro Hayanga TEPMOJUHAMHUKN K M30XOpHUYECKOMy mnporeccy. KomndyecTBo nmoasBoau-
MOT0 TeIlIa B 3TOM NPOLECCE.

18. [IpumeHeHHne TIEpBOTO Havyaja TEPMOAMHAMUKN K M300apUIecKOMYy U M30TEPMHUYECKOMY IpoIec-
caM. Pabota, coBepiiaemas ra3om, U KOJIMYECTBO MTOIBOAUMOrO TEILIA.

19.A nmnabGaTuueckuil npouecc, ypaBHenue Ilyaccona. Pabora raza B aguabaTiueckoM mporiecce.

20. Kpyroseie mporeccs! (1ukibl). KITJ termosoit mammunsl. LHuka KapHo u ero Tepmuueckuit KT

21 Dutpomnms. [Ipumepsl BEIYUCIEHHS SHTPONHU. TepMOoAMHAMHUYECKAs [uarpaMma 1-S u ee nmpume-
HEHHUE.

22. PeanbHble Ta3pl. OTCTYIUICHHS OT 3aKOHOB HCATBHBIX Ta30B. B3anMoelicTBre MOJIeKyl. Y paBHe-
Hue Ban-nep-Baanbca. Ananns ypasHenus Ban-nep-Baansca.

23. YpaBHenue Ban-nep-Baanbca u comocraBinenne ero ¢ onsitoM. Kpurtndeckoe cocrosaue. CBs3b
MEXy KpUTHUECKUMHU NTapaMeTpaMu. BHYTpeHHss SHEprus peajabHOro rasa.

24. Tapmonuveckoe KosiebaTenbHOe nBrkeHWe. OO0mmii mpu3Hak kosieOanmid. Juddepennnanbaoe
ypaBHEHHE TapMOHHUYECKUX KosleOaHUi. DHeprus rapMOHUYECKUX KOolIeOaHuH.

25. ®Ousnvecknii W MaTeMaTH4ecKuid MasTHUKH. [leproasl ux konebanuii. [IpuBenenHas mmHa Gu-
3UYECKOT0 MasTHUKA.

26. 3aryxaronue kosebanus. Juddepennmanibaoe ypaBHEHHE 3aTyXalONIUX KOJCOAHUN U €ro pele-
Hue. JlorapupmMuueckuii JeKkpeMeHT U Ko3PPUIUEHT 3aTyXaHHsl.

27. BemHyxneHHble MexaHndeckne konebanus. uddepennnanbnoe ypaBHEeHHE BRIHYKIEHHBIX KOJIE-
OaHuit u ero pemenue. Pezonanc. YciaoBus peoHaHca.

28. CroxeHre TapMOHUYECKUX KOJIeOaHWH, HAlIPaBJICHHBIX BJIOJIb OJHOUN MpsiMoi. Cllo)KeHHE B3auM-
HO MEPIEeHAUKYISPHBIX Kosnebanuil. [TonsgpusoBanHblie KonebaHusl.

29. Obpa3oBanue BOJIH B ynpyroi cpejie. [IpoiosibHBIE U TIONEPEYHbBIC BOJIHBI. YpaBHEHUE TIOCKON
BOJIHBI. Pa30Basi CKOPOCTb.

30. UnTepdepenius BoiaH. BomHoBoe ypaBHeHHe. CTOSIUNE BOJTHBI.

31. DneMeHTHI CrieaTbHON TEOPHH OTHOCHTEIHHOCTH. [IpHHIINTT OTHOCHUTETFHOCTH B KIIACCH-
yeckoit mexanuke. [IpeoOpasoBanus ['anmunes. [locTynarsl cnenuaabHONR TEOPUU OTHOCHUTENBHOCTH.
[TpeoOpaszoBanus Jlopenua.

32. PensiTuBHCTCKAs KWHEMATHKA: [UTMHA TEJ B pa3HBIX CHCTEMaX OTCYETa.
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33. PenatuBHCTCKAs KMHEMAaTUKA: JUIMHA TET U JJIMTEIbHOCTh COOBITUH B pa3HBIX CHUCTEMax
OTCYETA, PENIATUBUCTCKUN 3aKOH CJIOKEHMSI CKOPOCTEH.

34. BzauMoaeicTBrE ANEKTPUIECKUX 3apsaaoB. 3akoH Kynona. [ToHsATHE 2IEKTPUIECKOTO TOJIA.
HanpspkeHHOCTD 1M0JI TOUEYHOTO 3apsija.

35. [lpuHIuUn Cynepro3uinu eKTpuueckux mnojieut. [ImoTHocTs anekrpuyeckoro 3apsaa. [lome
0ECKOHEYHO JUIMHHOIN paBHOMEPHO 3aps>KEHHOM HUTH.

36. IloTok BekTOpa HANPSKEHHOCTH JIeKTpuueckoro noiist. Teopema Octporpaackoro-I'aycca
B BaKyyMe U ee MPUMEHEHHE JJISl pacueTa IoJieii paBHOMEPHO 3apsHKEHHON OECKOHEYHOM IIIOCKO-

CTH, LIapa.

37. Pabota B aieKTpocTaTHuecKkoM mosie. PazHocts noreHmanos. CBsA3b MEXy NOTEHLIHATIOM
U HaNpsHKEHHOCTHI0. DKBUIIOTEHIMAIbHBIE IOBEPXHOCTH. [loTeH1IMan nosist ToueyHoro 3apsa.

38. BriuuciieHrne NOTEeHIMANa B MPOCTEHIINX 3JIEKTPUUECKHUX MOJSAX: MM0JIe TOYeYHOro 3apsja,
[IApOBOM KOHJEHCATOP, IUIOCKUIA KOHIEHCATOP.

39. IloTeHnuan u HanPsSHYKEHHOCTh MOJIS AUIOJSL.

40. Tlonspuzanusi JUAIEKTPUKOB. THUIBI AUAIEKTPUKOB. BEeKkTop monsipuszaii U ero CBA3b C
MOBEPXHOCTHOM IUIOTHOCTBIO MOJISPU3ALMOHHBIX 3apsAaoB. HampsykeHHOCTh 3JEKTPOCTATUYECKOTO
10JIs1 BHYTPU AU3JIEKTpUKa. OTHOCUTEIbHAS IUAIEKTPUUYECKas IPOHULIAEMOCTb.

41. BeiBog Teopembl Octporpaackoro - ['aycca mist AUdIEKTPUKOB. BEKTOp aiieKTprudecKoro
CMEIIICHUS.

42. YcnoBus Ha TpaHUIIE pa3zelia ABYX AUAJIEKTpUKoB. CernetosnekTpuku. [1be3oamexTpuue-
ckuit 3P dekr.

43. Konpnencaropsl. [IpuMepsl BBIYMCIEHUSI €MKOCTHU: IJIOCKHH KOHAEHCATOp, chepuuecKuit
KOHJIEHCATOp. DHEPrusi 3apsHKEHHOTO KOHIEHCATOopa. DHEPrus dJIeKTpocTaTUYeckoro mois. O0b-
€MHas IJIOTHOCTh SHEPIHH.

44. Kaxoii norapuMuyeckuil JeKpeMeHT 3aTyxaHus MasTHuka jumHoi 0,80 M, ecnu ero
HavanbHas ammuuTyaa 5,0°, a uepes 5,0 mun ammmdryaa pasaa 0,5°?

45. B nunuHApe noja NopiiHeM HaxoauTcs Bogopoa mMaccoi m=0,02 kr npu temnepatype T1 = 300 K.
Bogopon Hauan pacmmpsATbes annadaTHO, YBEIUYUB CBOH 00bEM B MATH pa3, a 3aTeM ObLI CKaT U30TEPMHU-
4YecKH, IpuyeM o0beM yMEHbIIWICS B IATh pa3. Haiitu Temnepatypy T2 B KOHIlE ainabaTHOrO pacIIupeHUs
U paboTy, coBeplIeHHYIO ra3oM. M300pa3uTh mporecc rpaguuecku

46. VneanbHplii MHOTOATOMHBIM Ta3 COBEPIIAET IMKJ, COCTOSIIIMM WX JIBYX HM30XOp U JBYX H300ap,
npuyeT HauOoJIbllIee AaBJICHHUE T'a3a B JiBa pa3a OoJbllle HAUMEHBLIETo, @ HAMOOIBIINI 00BEM B UEThIpe paza
6osbi1e HaumensbIiero. Onpenenuts Tepmuueckuid KILJI mukoa.

47. HaiiTu MOJISIpHYIO Maccy BO3/lyXa, CUUTasl, YTO OH COCTOUT M3 OJJHOM YaCTH KUCJIOpOJa U TPeX ya-
creit azota (my:my = 1:3).

48. Konebanusi MaTepHaibHOM T 0uku Maccoit 10 r omuchiBatoTcs ypaBHeHueM (B cucreme CH)
X= 0,105in(7IT/ 2+ 7/ 4.). OnpenenuTh NepruoI KoJIeOaHH, MAaKCUMATbHOE 3HAUCHUE BO3BPAIIAIOIICH CHITBI
Y TIOJIHYIO SHEPTUI0 MaTEPUAIIbHON TOUKH.

49. Tlpu annabaTHOM pacUIMpeHHH KHCIopoJa ¢ HadaiubHOW Temmeparypoil Tq = 320 K BHyTpeHHss
sHeprusi ymenbiminach Ha AU = 8,4 xJIx, a ero o0sem yBenuumics B N = 10 pa3. Onpeaenuts Maccy Kuc-
JopoJa.

50. Kucnopox O, maccoit m = 0,20 kr HarpeBaroT oT Temneparypsl t; = 27°C no temmeparypsl t, =
127°C. HaiiTi u3MeHEHUE DHTPOIIUHM, ECITH MU3BECTHO, YTO HAYAIHLHOE U KOHEYHOE JaBJICHHE Ta3a OJMHAKO-
BO.
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51. B 6ammone BMecTuMocThio V = 25 11 Haxonutcst Bogopos mpu temnepatype T = 290 K. Tlocne To-
ro, KaK 4acTh BOJIOPOJIa M3PacXO0BaIM, JaBJeHUE B OayutoHe moHu3miock Ha AP = 0,4 MlIla. Onpenenuth
Maccy M3pacxoJ0BaHHOIO BOJOPOAA.

52. KakoBa 4acToTa, aMIUIMTyJla U HadaubHas ¢aza KoJleOaHWid, 3aJaHHBIX YpaBHEHHEM (B CHUCTEME

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

53. 3a kakoe BpeMs TeJIO CITYCTUTCS C BEPIIMHBI HAKJIOHHOW TUIOCKOCTH BBICOTOM 3,0 M M yIJIOM y OC-
HoBaHus 60°, ecii MaKCUMAJILHBIA Yrojl Y OCHOBAaHUS HAKJIOHHOM IIOCKOCTH, IIPH KOTOPOM TEJI0 HAXOIUT-
s Ha Hel B OKoe, pased 30°7?

54. Tlnardopma, nmeromasi GopMy CIUIONIHOTO OJHOPOIHOTO TUCKA, MOXKET BpAIlaThCs 10 WHEPLUU
BOKPYT HETOABM)XHOM BepTHUKaIbHOM ocu. Ha kparo minaTdopMbl CTOUT 4YeloBeK, Macca KOTOpOro B 3 pasa
MEHBIIIe Macchl maTgopmel. Onpenennure, Kak U BO CKOJIBLKO Pa3 H3MEHUTCS YIIIOBas CKOPOCTh BpAIICHUS
w1aTGopMbl, €CIM YelOBEK MepeiaeT ONMXKe K LEHTPY Ha pacCTOSHHE, paBHOE IMOJIOBUHE paauyca IuaT-
(bopMBL.

55. Ilon neiictBuem kakoi cuibl F y Tena maccoit m = 10,0 kr npu npsIMOJIMHEHHOM IBUKEHUH U3Me-
HEHHE IIYTH CO BPEMEHEM IIPOMCXOIHT 110 3aKkoHy S = A(B — Ct)t, rie A = 10 ¢, B=1,0 m, C = 2,0 m/c.
IIpencraButh rpaduuecku 3aBucuMocts V(1) u a(t).

56. IIapuk maccoii 400 T, JTETSAIIHI TOPU3OHTAIBLHO CO CKOPOCThIo 10 M/c, ymapsieTcss o mpu3My Mac-
coii 2,0 Kr, CTOAIIYIO Ha UJealbHO IIaJIKON MIIOCKOCTU U MOCie a0COIIOTHO YIIPYroro yaapa OTCKaKHWBaeT
BEPTUKAJIIBHO BBEpX. HalTh CKOpPOCTH IIapHKa U MPU3MBbI ITOCHE yIapa.

57. Quck paguycom R=24 cm konebieTcst 0KOJIO TOPU30HTAIBHON OCH, POXOSIICH Yepe3 CepeuHy
OJIHOTO M3 PaJNyCOB MEPIECHIUKYISIPHO TUIOCKOCTU aucka. OnpeaenuTb nepuoj KojaeOaHuil Takoro Masit-
HUKA.

58. IIpousBOANTCS KAMTMOPOBKA OAITUCTUYECKOTO MAITHUKA. BalTMCTHYECKUI MasITHHUK TIPEACTABIISIET
co00i YCTPONCTBO, COCTOAIIEE U3 HUTH UJIMHOM 2 M, Ha KOTOPOM MOJBEIIEH HEOONbIION AIUK C TECKOM
Mmaccoii 2 kr. Ilynsg maccoit 20 1, neTsias ropu30HTalIbHO , [TONAaeT B ALIUK U 3acTpeBaeT B HeM. Ompene-
JIMTE YIJIbl OTKJIOHEHUSI HUTU MasiTHUKA Ipu ckopocTsax myt 200, 300 u 400 m/c.

59. Ha ogHOpOIHBIN CILTONIHON IIMIIMHAPUYECKUH Bal paanycoM R = 50 cM HamoTaHa nerkas HUTh, K
KOHIly KOTOpPOW MPUKpEIUIeH rpy3 Maccoi M =6,4 kr. I'py3, pa3MarbiBasi HUTh, OIYCKAETCS C YCKOPEHUEM a
=2,0 m/c%. Omnpenenure: 1) MOMeHT uHepiuu J Bana; 2) Maccy M; Bana.

60. B nenTpe ckambi JKYKOBCKOTO CTOUT YEJIOBEK U JCPKUT B PyKax CTEepKeHb HHOM | = 2,4 M u
Maccoi M = § Kr, pacnoi0KEHHbI BEPTUKAIBHO 1O OCU BpalleHus: ckambu. CKaMbs ¢ 4EJIOBEKOM BpallaeT-
cs ¢ yactorou Ny = 1,0 ¢, C kakoit yactoToit Ny OyzeT BpamarbCsi CKaMbsi ¢ YEJIOBEKOM, €CJTU OH MTOBEPHET
CTepKEHb B TOPU3OHTANIBbHOE MoJ0KeHue? CyMMapHbIii MOMEHT WHEPIIMH YellOBeKa U ckaMbH | = 6 kT M.

61. BeluMCIUTh MOMEHT MHEPIMH J TIPOBOJIOYHOTO MPSIMOYTOJIbHUKA CO CTOpOHOM a = 12 cm u b = 16
CM OTHOCHUTEJIBHO OCH, JIeXKallled B IMJIOCKOCTH MPSMOYTOJIbHUKA U MPOXOJAIIEH depe3 CepeArHbl MajbIX
CTOpOH. Macca paBHOMEpPHO pacrpe/iesieHa 1Mo JJIMHE MPOBOJIOKU ¢ TMHEMHOMW MIIOTHOCTHIO T = (0,1 Kr M.

62. YpaBHeHue KoJieOaHUI MaTeMaTHYECKOro MasiTHUKa X = 2 Sin (27 t + 7/2), Tae x u3MepseTcs B CM.
Macca konebmtomierocs Tena 5,0 r. OnpenenuTe MOJIHYI0 MEXaHUYECKYIO SHEPTHIO KOJIEOIIOIIETOCs Tena.

63. Temo maccoit 2,0 Kr aOCONIOTHO HE YIIPYTO yAapseTcs O Mmokosiieecs Tero Maccoi 3,0 kr. Haiitn

OTHOILIEHWE KMHETUYECKUX SHEPIHil 10 U mocie yaapa.

64. Teno maccoif M coBepIaeT rapMoHHYecKue Kosiebanus mo 3akoHy X = 0,1 cos (4n t + w/4), m.
Ompenennure MakCUMaTbHBIC 3HAYCHHS BO3BPAIIAIONIEH CHUJTBI U KHHETHYECKON SHEPTHH.

65. B 6amnmone BMecTuMocThio V = 25 11 HaxonuTcst Bogopos mpu temmepatype T = 290 K. Ilocne To-
ro, KaK 9acTh BOJIOPOJIa M3PACXO0IOBAIIH, JIaBlicHHe B OautoHe moHu3mwiock Ha Ap = 0,4 MIla. Onpenenuth
Maccy U3pacxoJ0BaHHOTO BOAOPO/A.
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66. MneanpHBIN ABYXaTOMHBIN ra3, COJEPKAIINi KOJTUYECTBO BEIIECTBA V = | MOJIb U HAXOMSIIUNACS
noxa nasiaeHueM p; = 0,1 MIIa npu temnepatype T1 = 300 K. HarpeBaroT npu mocTOSTHHOM 00beMe 10 JaB-
nenus p2 = 0,2 MIla. Ilocne 3Toro ra3 M30TEPMUYECKU PACILIUPUIICS O HAYAIBHOIO JaBJIEHUS U 3aTEM U30-
6apHO ObLT ckaT 10 HayasbHOTrO oobema Vi. Iloctpouts rpadux nukina. Onpenenuts Temnepatypy T rasa
JUISL XapaKTEPHBIX TOUEK HUKIA U ero Tepmuueckuii KIT/I.

67. Ilpu nzo6apuueckom cxxatuu azora (N2) coBepiiena padora 12 x/[x. OnpenenuTs 3aTpadyeHHOE
KOJIMYECTBO TEIIOTHI U U3MEHEHUE BHYTPEHHEN SHEPruu rasa.

68. Kakas gacte MoJiekysa Bojopoaa, Haxoasauxcs npu Temmneparype T = 400 K, o6mamaer ckopocTs-
MU, OTJIMYAIOLIMMHUCS OT HanboJiee BEpOsATHON CKOPOCTH HE CBBIIIE 4eM Ha 5,0 m/c?

69. IIpu HarpeBaHUU ABYXaTOMHOTO WJEAIBHOTO ra3a (V=2MoJb) €ro TepMOJMHAMUYECcKas TeMIepa-
Typa yBenuuuiack B N=2 pa3za. Onpeaenure U3MEHEHUE SHTPOIINH, €CJIM HarpeBaHue Mpoucxo ut 1) uzo-
XOpHO, 2) U300apHO.

70. CuuTasi, 4yTO AaBJICHHE BO3yXa Yy MOBEPXHOCTH 3€MIIM PaBHO 10° IMa, u cunras TeMIIepary-

py Bozayxa paBHoit 0°C ¥ He H3MEHSIOUIEHCS ¢ BBICOTOM, HATH IIOTHOCTH BO3AyXa Y MOBEPXHO-
cTH 3eMiu M Ha BeicoTe 4,0 KM.

71. Onpenenure MOMEHT MHEPIUH | TOHKOTO OJTHOPOAHOTO CTep kHs uMHOM |= 50 cM 1 maccoit m =
360r OTHOCUTEIBHO OCH, NMEPIEHIUKYISIPHON CTEP>KHIO M MPOXOAIICH Yepe3 TOUKY, OTCTOSIIYIO OT KOHIIa
cTepxHs Ha 1/6 ero JUIMHEI.

72. [lap ¥ UMAMHIpP, U3TOTOBJICHHBIE U3 OJHOTO M TOTO K€ MarepHala, KaTaTcs 0e3 CKOIBXKEHHsS C
OJIMHAKOBOH ckopocThto. Onpenienure, BO CKOJIbKO pa3 KHHETHUUYECKask SHEPrus 1apa MEHbIle KUHETUYECKOU
SHEPTHUH CILTONIHOTO LUINH/PA.

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
npoliecce BBIMOIHEHHUS pacueTHO-Tpadrueckux padot (Bormpocs: 51- 105).

1. TTocTOSIHHBIN 2IEKTPUUYECKUN TOK, €r0 XapaKTEPUCTUKU U YCIOBUS CYIIECTBOBaHMS. 3akoHbI OMa U
Jxoymst - Jlennia B mudpepennmanbHon hopme.

2006006mennbIi 3akoH OMa B auddepeHranbHoi 1 HHTETpaTbHON (opMax MPU HATMYUNA CTOPOHHHX
cwit. DJ1C, pa3HOCTh MOTEHIIUAJIOB U HanpshkeHne. CBEpXIPOBOIUMOCTb.

3. 3akoH Ammepa Juisd B3aMMOJICHCTBUS ABYX 2JIEMEHTOB TOKa. MaruutHoe nosne. MHIyKIus MarauT-
HOTO TOJIS.

4. 3akoH buo-CaBapa-Jlannaca. [IpyHIun cyneprno3uunuyd MarHUTHBIX Hoseil. Pacuer MarHUTHBIX
I0JIEN IIPSIMOTO TOKAa M KPyTrOBOT'O TOKA.

5. BbIBOJI 3aKOHA TIOJIHOTO TOKA JJIsi MArHUTHOTO 1OJIs B BakyyMe. [IprMeHeHne 3akoHa s pacyera
roJiel TOpouia 1 JJTMHHOTO COJICHOU 1.

6. JlelicTBre MarHUTHOTO TIOJIST HA TOK. B3anmoeiicTBIE mapaieTbHbIX TOKOB.

7. JleiicTBe MarHUTHOTO MOJSI Ha JIBUXKYIIMCS anekTpudeckuil 3apsia. Cuna Jlopenna. Tpaekro-
pHs IBIKEHUS 3apsifa B MarHUTHOM TIOJIE.

8. Dddext Xomna, ero GU3NIECKHA CMBICT U IPUMEHEHNE B COBPEMEHHOM HayKe M TEXHUKE.

9. MarauTHbI# IOTOK. PaboTa mpu nmepeMenieHun MpoBOTHIKA U KOHTYpa ¢ TOKOM B MarHUTHOM T10-
ne. [loTokocuennenue.

10. SIBnenue snexrpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenna. 3akon ®Papanes-MakcBemia U €ro Bbl-
BOJ. 3apsi, UHIyLUPOBAHHBIN IPU SBIECHUH dJIEKTPOMAarHUTHON MHIYKIUU.

11. SIBnenue camouHAyKIMH. MHIYKTUBHOCTD. PacueT HHIYKTUBHOCTH JIJIsl TOPOM/IA.
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12. SIpnenue B3auMHON MHAYKIMH. K03 duImenT B3auMHON WHAYKIIMHA. DHEPrusi MAarHUTHOTO ITOJIS.
OObemMHas IIOTHOCTh SHEPIUH MarHUTHOT'O TOJIS.

13. MarnuTHoe nosie B BemiecTBe. MUKpO- U MakpoTOKH. Bektop HamarHuueHHocTu. BeiBoza 3akoHa
IIOJIHOTO TOKa JUIsi MarHUTHOTIO IOJIA B BemecTse. [loHATHE HanpsyKeHHOCTH MarHuTHOro noss. OTHocH-
TeJbHAsi MATHUTHAS IPOHULIAEMOCTb.

14. MaruutHble cpelpl. YCIOBUS Ha TPaHULE pa3fea JByX MarHeTukoB. lIpenomieHue JTUHMNA Mar-
HUTHOW MHAYKIMH. JIMaMarHETUKYU U ITapaMarHeTUKU.

15. ®eppomarnernsm. Kpusas HamarauuuBanus. MarautHelil rucrepesuc. JJomensl. Touka Kropu.

16. Konebarenpusbiit koHTYp. Auddepenmanbaoe ypaBHEHHE CBOOOIHBIX JIEKTPOMAarHUTHBIX KojeOa-
uuit. [leprox konebanmii. loOpoTHOCTE KOHTYpa. ['apMOHMYECKHE 3IeKTpOMarHUTHBIE Kosebanus. Popmyria
TomcoHa.

17. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KojieOanus. Pesonanc. Amrumnryaa u (a3a BBIHYKJICHHBIX KO-
nebanmii. ['paduk 3aBUCHMOCTH aMILTUTY/BI TOKA OT YaCTOTHI BBIHYKICHHBIX KOJICOAHMIA.

18. OOmas xapakrepuctuka Teopur Makcseiuia. [lepBoe u BTopoe ypaBHeHHMs: MakcBesla B UHTE-
rpasibHOM hopme. Tok cMerieHus.

19. Obmas xapakrepuctuka Teopun Makcema. [lonHas cucrtema ypaBHeHuit MakcBesuia AJis 3JieK-
TpOMarHuTHOro noJjs. CiencTeus U3 ypaBHEHUN.

20. ITnockast 3neKTpoMarH|uTHas BOJIHA.

21. DHeprus 31eKTPOMAarHUTHBIX BOJH. [loTok sHepruu. Bektop YMoBa- [loiiHTHHTA.

Ontuka. PazButue npexacrasienuii o npupoae csera. Muarepdepennns cera. KorepeHTHOCTh U MO-

HOXPOMATUYHOCTb.

22. CnocoOsl HaOmoneHus: naTepdepeH cBeta. Pacuer nHTEpPEPEHINOHHON KAPTHHBI OT ABYX

HMCTOYHUKOB.

23. ludpakuus ceera. [Ipunnun I'toiirenca-®penens. 30up1 Openens.

24. TlpstmonMHEHOE pacripocTpanenue cBeta. udpakius Ha OHOM e U Ha AUPPAKITMOHHON pe-

LIETKE.

25. ludpakuus peHTT€HOBCKUX BOJIH Ha MPOCTPAHCTBEHHOI pemeTke. [lonaTtue o rojorpadum.

26. Jlucniepcust cBeTa. JIEKTPOHHAS TEOPHS TUCIIEPCUN.

27. PaccesHue, MOTIIOIICHUE CBETA.

28. Ionsgpusanus 31eKTPOMarHUTHBIX BOJIH. JINHEHHOE U HUPKYJISPHOE COCTOSTHUE MOJISIPU3ALINN.

29. HenomnsipuzoBaHHOE 3JIEKTPOMArHuTHoe u3nydeHre. CrocoObl MOMy4YeHUs MOISIPU30BAHHOTO CBe-

Ta.

30. KBanToBas mpupoja usziyueHus. TermmoBoe u3aydeHre. 3aKOHbI TEIUIOBOTO U3IIY4YEeHHS aOCOTIOTHO

YEepHOTO Tea.

31. doToanexrpuueckuit 3¢ pexT. 3akoHbI BHENIHEro ¢potorddekra.

32. ®oronbl. DPpdext Komnrona.

33. AtomHas u sinepHas (usnka. OuznyecKkue OCHOBBI KBaHTOBOW MexaHUKHU. [IpuHuun Heompeze-

JIEHHOCTH.

34. KopnyckysspHO-BOJIHOBOM Ayanu3M. KBaHTOBbIE COCTOSHUS.

35. Cynepno3unus cocTosHUN. PU3NYECKUE BETUUNHBI U ONIEPATOPHI.

36. CranuoHapssle cocTosiHMs. Y paBHeHue Lllpeaunrepa 1uist cralmOHAPHBIX COCTOSIHUM.

37. [IBmxenue cBoOoiHOM yacTuisl. [loTeHumanbuelii 6apsep. TyHHENbHBIN YD hEKT.

38. Yacrtuiia B MOTEHUUATBHOM siMe. ['apMOHUYECKUN OCIUIIIATOP.

39. Atom Bozmoposia. CrieKTpsl UCITYCKAHUS U TTOTJIOICHUSI.

40. Cucrtemsl MmukpouacTuil. [IpuHimn ToxaectBeHHOCTH. DepMUOHBI U OO30HBI.

41. IIpunnun [Taymu. [lepnoandeckas cuctema 3JIEMEHTOB.
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42. IlornonieHue, CIIOHTAHHOE U BBIHYXJACHHOE U3TyYCHUSI.

43. OnTuyecKkue KBaHTOBbIE TEHEPATOPHI.

44. KBanToBble ctatuctuku Gepmu-Jlupaka u boze-DiHiTeiiHa. DIeKTPOHHBIN ra3 B MeTaJlJIax.

45. TernoeMKOCTb TBEPABIX TeJ. DOHOHBI.

46. DneMeHTbl 30HHOW TEOpUH TBEPABIX Tel. MeTasibl, TUIEKTPUKH MOJTYyTTPOBOIHUKH.

47. Slnpa atomoB. HyksioHBI. XapaKTEPUCTUKU SAECPHBIX COCTOSIHUM.

48. Snepubie cuinsl. Monenu saapa.

49. [lepexo bl MEXY SIACPHBIMUA COCTOSIHUSIMU. SiepHble peakiuu. LlenHas peakius neneHus.

50. DneMeHTapHbIC YaCTHULIBI.

51. B karymke 6e3 cepaeunuka 3a Bpemst At = 0,01 ¢ cuiia Toka yBeIn4MBaeTCsi paBHOMEPHO OT |1 =
1,0 A o I, =2,0 A. Ilpu sTom B katyuike BozHukaer J/1C camounnykuuu. Onpenenure: 1) MHAYKTUBHOCTh
KaTyIIKH, 2) MOTOK MATHUTHON MHAYKIWHU TIpU cuiie Toka lp, 3) n3MeHeHne MarHuTHOTO TOJIST KaTYIIKH.

52. DnexTpoH Maccoi M IBMKETCS B OJHOPOJAHOM MAarHMTHOM IOJIE C WHAYKIUEH B 10 BHHTOBOM
JAuHUH paguycoM R u trarom h. HaliTi KHHETHYECKYIO SHEPTHIO AJICKTPOHA.

53. B ogHOpoOHO# 1 n3oTpomnHoi cpene ¢ € =3,0 u u =1,0 pacmpocTpaHsieTcs II0CKas 3JIEKTpoMar-
HUTHAs BOJHA. AMIUINTY/1a HANPSHKEHHOCTHU AJIEKTPUUYECKOTO Mo BonHbl Ey = 10 B/M. Haiitu ammnutyny
WHIYKIIMA MarHUTHOTO TIOJISt BOJIHBI By ¥ )a30BYI0 CKOPOCThH BOJIHHI V.

54. Ilnockast AMEKTpOMArHUTHAs BOJHA PACIpPOCTPAHSETCS B OJHOPOJHON U HM30TPOMHOM cpefe C
&2,0 u 1~=1,0. AMIuMTY1a HAanPsHKEHHOCTHU AJIEKTPUYECKOTO0 OISt BOJHBI £y = 12 B/M. Onpenenuts (hazo-
BYIO CKOPOCTh BOJIHBI V ¥ aMIUTUTYTy HAMPSHKEHHOCTH MarHUTHOTO T0JISL BOJTHBI H.

55. Konpencarop snekrpoémrocthio C = 500 n® coeaunén ¢ karymkoi mmuoi | = 40 cM u mioria-
1BI0 ceueHns S = 5 cm. Karymka cogepxxut N = 100 ButkoB. Cepreunuk HemaruutHbli. Haiitu nepuon 7'
KoJ1e0aHui ITON CHCTEMBI.

56. PaccTrosiHe Mex 1y TpOBOJTHUKOM ¢ TOKOM | = 4,0 A u Ommkaifimeit cTopoHOH

KBaJpaTHOM paMku ¢ TokoM |3 = 2,0 A ¢ = 30 mm yBenuuwin B jiBa pa3a. CTopoHa Bl a C
pamku a = 30 mm. OmnpenenuTbh COBEPIIEHHYIO TPU 3TOM paboTy, eclii yBeIUYCHHE o
PacCTOSAHUS OCYILECTBIEHO MOBOPOTOM pamMku Ha 180° okono ctoporst CJI " D

57. KonebarenbHbIil KOHTYp UMeeT UHAYKTUBHOCTh L=1,6 MI'H, 3nekTpo&éMKOCTh
C = 0,04 Mmx® u makcumanbHOoe HanpspkeHue Ha 3axuMax U, .=200 B. OnpenenuTs MakKCUMAIBHYIO CHUITY
TOKA lyaxe B KOHTYpE. CONpOTUBIIEHNE KOHTYpa HUYTOXKHO MaJIo.

58. Ipsimoii mpoBoHKK JiuHON |=40 cM ABMXKETCS B OMHOPOJAHOM MarHUTHOM II0JIE CO CKOPOCTBIO V
= 5 M/C neprneHANKYISIpHO JUHUSIM UHAYKIMU. HaliTh MHAYKIMIO MarHUTHOTO MoJIA B, eciau BO3HUKAIOIAs
IIPU 3TOM Pa3HOCTb MMOTEHIIMATIOB MEXKAy KoHIIamu npoBoanuka U = 0,6 B.

59. KBazpatHas mpoBoJIOYHasi paMKa co CTOpoHOH a = 20 cM pacroyiokeHa B MarHUTHOM IOJIe, UH-
TYKLHUSL KOTOPOTO ¢ TeYSHHEM BpeMeHH U3MeHseTcs 1o 3akony B = 0,20c0s5,23t , Tak, yTo HOpMaJb K paMKe
obpasyer yroin f = 60° ¢ nanpasienuem 1ojs. ONpeaenuTs BEJIUYMHY 3.]1.C. HHAYKIIUK B PAMKE B MOMEHT
Bpemenu 7= 4,0 c.

60. ITo oomoTke Topoua, cogepxamiero N = 2000 ButkoB, Teu€T ToK | = 5,0 A. JImameTp Topouna 1mo
cpeaneit muauu D = 30 cm. Onpenenuts MakcuMmanbHOE B1 M MUHUMalbHOE B 3HAUEHHs] MarHUTHOW WH-
JTYKIIMU B TOPOHJIE, CEUEHUE KOTOPOTO - Kpyr paauycoM I = 50 mm.

61. Haiitu cuity, neiCTBYIOIIYIO CO CTOPOHBI AJTMHHOTIO MPOBOAHMKA ¢ TOKOM |1=12 A Ha KOpOTKuUit
MpsIMON IPOBOAHUK € TOKOM |p=10 A, pacrnosokeHHbI B TOH K€ IJIOCKOCTH, YTO U MEPBbIi, NepIeHIUKY-

JSIpHBIN K Hemy. JlnmiHa KopoTkoro npoBogHuKa | = 20 cM, ero OmmKaimii KOHeI| R &
OTCTOUT OT JUTMHHOTO MTPOBOAHKMKA Ha | = 15 cMm. ]
62. HaiiTi pa3HOCTh OTEHIIMAJIOB @1 - (% MEXAY TOUKaMu 1 1 2 cXeMBl, ecliu 1 :=|'2 R, 2
|

Ri=100M, R, =200M, ¢ =5Bu & =2,0B. BuyrpeHHue cOnpoTUBIEHUS UC-
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TOYHUKOB TOKA MPEHEOPEKNMO MaJIbl.

63. B Bakyyme umeeTcsi CKOIUICHHE 3apsioB B (hopme mapa paaunycom R. O0bEMHAs MIIOTHOCTH 3apsi-
JIOB U3MEHSETCS 110 3aKOHY p = G / I, TJIe © - OCTOSIHHAS BEJIMYMHA, [ - pACCTOSIHUE OT LieHTpa mapa. Haitu
3aBUCHMOCTh £ = E(I') ¥ MOCTPOUTH COOTBETCTBYIOIINMN rpaduK.

64. ToHKui JUIMHHBIA CTEPKEHb PAaBHOMEPHO 3apshKeH C JIMHEHHOH mioTHocThio 7 =10 HKn/mM. Ha
MPOJOIDKEHUH OCH CTEPXKHs Ha paccTosiHMM & = 20 CM OT €ro KOHIIa HaXOAWUTCS TO4euyHbIH 3apsn = 10
uK7. OnpenenuTs cuity B3anMOACHCTBUS 3apsHKEHHOTO CTEPIKHS U TOYEYHOT'O 3apsaa

65. Konbro paguycom R = 5,0 cM paBHOMEPHO 3apsKEHO C JIHHEWHOH MI0oTHOCThIO 7= 0,30 MxKi/Mm.
Onpenenuts MOTEHLHUAT (@ TOYKH, JIeKaIled Ha MEePIeHIUKYNIApEe K TUIOCKOCTH KOJIbla, BOCCTABJICHHOM M3
[IEHTpPa KOJIbIIa, OTCTOsAIIEH Ha paccTossHuu h = 5,0 cM OT ero HeHTpa.

66. Ilo ToHKOMY TIOJYKOJBILy paamycoMm I = 8 cM paBHOMEpHO pactpeneicH 3apsan Q = 70 vHKL
Haiiti HanpsEHHOCTH 3MEKTPUYECKOTO IMOJIA B IEHTPE KPUBU3HBI MOTYKOJbIIA.

67. JIBe xoHmenTpuyeckue chepsl 3apsHKeHbl paBHOMEpHO. Ha BHyTpeHHeH cdepe Haxomutes 3apsia
g1= 0,30 MxKu, a Ha BHemHel (= - 0,50 MmxKun. Onpenenuts HanpsHKEHHOCTD 3JIEKTPUUYECKOTrO MOJIs B TOY-
Kax, HaXOJISIIIUXCSI COOTBETCTBEHHO Ha pacctosiHuu 5, 10 u 20 cm ot obmero neHTpa ooenx chep. Pagmycs
cdhep cooTBeTCTBEHHO paBHBI R; =8 cM 1 Ry = 15 cwm.

68. DnexkTpuyeckoe Mojie CO3JaHO IByMsS OCCKOHEUHBIMHU IMApajUICIbHBIMU IUIACTUHAMH, HECYIUMHU
PABHOMEPHO PACIIPEACIEHHBII 10 IIOMIA/H 3aps/ ¢ TOBEPXHOCTHEIMH IIOTHOCTAME 0 = 1,00 HKi/M? 1 o7
= 3,00 uKi/mM?. Omnpenennts HanpsokSHHOCT £ moyst: 1) MexTy IuiacTHHaMu; 2) BHE miacTH. IlocTpo-
UTh TpaduK U3MEHEHHUS HAPSHKEHHOCTU BIOJIb JIMHUM, TIEPIICHANKYIISIPHON TIaCTHHAM.

69. Paccrosane mexay nByms touednbiMu 3apsaamu Qp = 1 MxKo u Q2 = - Q1 paBHo 10 cMm. Ompene-
muTh cuny F, nelictByromyro Ha Toweunblil 3apsn Q = 0,1 MxKun, yganéuusiii Ha 1 = 6 ¢cM OT 1epBOro 1
Ha ', = 8§ CM OT BTOPOTO 3apsiI0B.

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

71. TInockuii BO3IyIIHBI KOHIGHCATOP C TUIOMAABI0 0OKIAToK S = 200 cM? Kakmas i pacCTOSHHEM
mexay Humu d = 5,0 MM 3apsipkaetcs 10 pazHoctu norernuanoB U = 600 B u otkirouaercs ot 6arapeun. Kak
M3MEHSATCS EMKOCTh M SHEPTusi KOHJEHCATOpa, €CIIM B MIPOCTPAHCTBO MEXy OOKJIaKaMH MapajieIbHO UM
BBECTU METAJUIMYECKYIO IUTACTHHY TaKOH K€ IUIOIAAN U TOIMMHBL h = 2,0 Mmm?

72. PaccTosiHUE MEXy MJIACTHHAMHM IJIOCKOTO KOHAeHcaTopa eMKocThio C= 1,0 Mk® yBenuumiu B N
=2 pasa, He OTKJI0Yasl OT UCTOYHHKA, MOICPKUBAIONIETO MEX/ITY TUIACTHHAMHU Pa3HOCTh MOTEHIAJIOB A
= 1000 B. Kakas ipu 3TOM coBepiaercst padbora?

73. IIpsimoii OeCKOHEUHBII MPOBOJI, 10 KOTOPOMY TedeT ToK |, umeer ¢
BUTOK, Kak NIOKa3aHO Ha pHC. Bo CKOIBKO pa3 MHIYKIUS MarHHUTHOTO i
noJs B T. O MpH 3TOM OTJIMYAETCS OT MHAYKIIMUA MarHUTHOTO TIOJIS IPSIMOTO I
TOKA B TOU k€ TOUKe?

74. DnexTpoH, obnajgaromuil ckopocTbio V=2,0 MM/c, BIeTaeT B OJHOPOAHOE MAarHUTHOE MOJI€ C UH-
nykieit B = 0,30 MTa nox yritom « = 30° k HanpasleHUIO JIMHUI WHAyKIKA. Halltn paguyc r u mar h Bun-
TOBOH JINHUH, TIO KOTOPOI TBMKETCS 3JEKTPOH.

4-if cemecTp
75. B Touky A sKkpaHa OT UCTOYHUKA S; MOHOXPOMATUYECKOTO CBETA JUIMHOM BOJHBI A = 0,5 MKM npu-
XOJUT JIBa JIy4a: HEMOCPEACTBEHHO OT MCTOYHUKA JIyd S1A, NEPIEHIUKYIAPHBIA dKpaHy, U ayd S1BA, or1-
paXeHHBIN B TOUKe B 0T 3epkana, napamienpHoro nydy Si1A (puc. 1). Paccrosinue |y sxpaHa oT uCTOYHHMKA
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paBHO 1 M, paccrossHue h ot myda S;A 10 miIockocT 3epkana paBHO 2 MM. Ompeaenuts: 1) uTo Oyner
HaO0II0/1aThCSl B TOUKE A SKpaHa — YCHJICHHE WM OclablieHue MHTEHCUBHOCTH; 2) KaK U3MEHUTCS UHTEH-
CUBHOCTh B TOUKE A, €CllM Ha MYyTHU Jy4da S;A NEPHEHAUKYISIPHO €My MOMECTUTH IIOCKOMAPAIETbHYIO
IJIACTUHKY cTekia (n = 1,55) TonmuHoit d = 6 MKM.

1o I

JKpaK

Jepkang

76. Ha cTekyssHHBIN KJIMH HOPMAJIFHO K €r0 TPaH! M3 aeT MOHOXPOMATUYECKUN CBET C JJTMHON BOJHBI
A= 0,6 MmxM. B Bo3HUKIIIECH TIpH 3TOM HHTEp()EPEHIIMOHHON KapTUHE Ha OTpe3Ke JummHou | = 1 cm Habmrona-
etcst 10 monoc. OnpeaenuTs NpeIoMIISIONINI yroi 0 KinHa.

77. Ha nuadparmy ¢ KpyriiblM OTBEPCTHEM PAMYCOM I' = 1 MM MajjaeT HOpMaJlbHO MapasIesIbHbINA My-
4OK cBeTa JUIMHOW BOJHBI A = 0,05 MxkM. Ha mytu myyeid, npomenmux depe3 oTBEpCTHE, TOMEIAIOT YKPaH.
OnpenenuTs MaKCUMaJIbHOE PACCTOSHUE bmax OT LIEHTPA OTBEPCTHS [0 3KpaHa, MPU KOTOPOM B LIEHTpE JU-
(bpakLMOHHOM KapTHHBI enle OyaeT HaOIr0AaThCsl TEMHOE IISITHO.

78. Ha menp mmpunoit a=0,1 MM HOpMalIbHO TaJaeT MapajuIeIbHbIA My4OK CBETa OT MOHOXPOMATH-
gyeckoro ucrounuka (A=0,6 mxm). Onpenenuts MUPHHY | HEHTPaTHHOrO MAaKCHMyMa B JU(PPAKIHOHHOM
KapTUHE, IPOCIUPYEMON C MOMOILBIO JIMH3bI, HAXOAIIEHCS HEMOCPEICTBEHHO 32 I11EJIbI0, HA SKpaH, OTCTO-
SIIIANA OT JIMH3BI HAa paccTosiHuu L = 1 M.

79. IIy4ok ecTecTBEHHOTO CBETA MaJaeT Ha MOJMPOBAHHYIO MOBEPXHOCTh CTEKIISTHHON IUIACTHUHBI, T10-
I'PY’KEHHOH B >KUJIKOCTb. OTpak€HHBIN OT IUIACTHHBI ITyYOK CBETA COCTABIISIET yros ¢ = 97° ¢ majaromum
nyuykoM. OmnpenenuTs MoKazareib MPeIOMICHUS N KUJKOCTH, €CIIU OTPAXKEHHBIA CBET MOJHOCTHIO MOJISAPHU-

80. IlmactmHka kBapma TonmmHOM di = 1 MM, BBIpEe3aHHAs MEPIECHAMKYISIPHO ONTHYECKOW OCH
KpHUCTaJla, MOBOPAYMBAET IUIOCKOCTh MOJIAPH3AIIMM MOHOXPOMAaTHYECKOI'O CBETAa ONPEICICHHON JUIMHBI
BOJHBI Ha yron @1 = 20°. Ompeaenuth: 1) kakoBa AomKHA ObITh ToNmMHA d2 KBapieBOW TJIACTHHKH,
MOMEIICHHOW MEX]y ABYMS «I1apajuleIbHBIMI» HUKOJISIMH, YTOOBI CBET ObLT MOJHOCTHIO MOTAIIEH; 2) KaKoil
mmHBL | TpyOKy ¢ pacTBOpoM caxapa maccoBoil koHieHTpamnueir C=0,4 Kr/m Hajgo MOMECTHUTh MEXIY
HUKOJISIMHU ISl TIOJIyueHHsl Toro ke 3¢¢ekra? YiaenbHoe BpaimieHue [o] pacTtBopa caxapa paBHo 0,665
rpa/(M*kr¥m’).

81. KakuMm MUHUMAaTBHBIM UMITYJIBCOM pmin (B enuHuniax M»B/c) nomkeHn 061aaate 31eKTPOH, YTOOBI
s dexT BaBunosa — YepeHkoBa MOXKHO ObLII0 HaOMI01aTh B BOAE?

82. MlcTouHMK MOHOXPOMAaTHYECKOT'O CBETa C JUIMHOM BOJHBI Ag = 600 HM IBMIKETCS IO HAINIPABICHUIO
K Habmogareno co ckopocThio v = 0,1 ¢ (c — CKOpPOCTb pacnpoCTpaHEHHs 3JIEKTPOMArHUTHBIX BOJIH).
OnpenenuTsd JJIUHY BOJIHBI A U3JIy4€HUs], KOTOPYIO 3apETUCTPUPYET CIIEKTPaIbHBIA MpUOOp HAOII0AATENS.
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83. HaiiTi KOHIIEHTpaIIO0 CBOOOTHBIX IEKTPOHOB HOHOCHEPHI, €CIIH JIJIs1 PAJAMOBOJIH C YaCTOTOH V =
100 MTI' ee mokazatens npenomiienus n = 0,90.

84. Nmes B BuAY, YTO AJISl IOCTATOYHO JKECTKUX PEHTTEHOBCKUX Jy4ell 3JIEKTPOHBI BEIIECTBA MOXKHO
CUUTATh CBOOOJHBIMU, OMPEIEINUTh, HA CKOJIBKO OTIUYAETCS OT €AMHUIIBI [TOKa3aTelb MpeaoMiieHus rpadu-
Ta JUIsl PEHTTEHOBCKHX JIy4el C JNIMHOW BOJHBI B BakyyMe A = 50 mm.

85. DHepreTuyeckas CBETUMOCTh aOCONIOTHO YepHOTro Tenma M» = 3,0 Br/em®. Onpenenuth IJIMHY
BOJIHBI, OTBEYAIOIIYI0 MAaKCUMYMY UCITyCKAaTEIbHOM CIIOCOOHOCTH 3TOrO Tea.

86. Menuslii mapuk auameTrpa d = 1,2 cM MOMECTHIIM B OTKa4aHHBIA COCYJI, TEMIIepaTypa CTEHOK KO-
TOPOTO TMOAJEPKUBACTCS OMU3KOW K aOcomoTHOMY Hymo. HawanmpHas Temmeparypa mapuka To = 300 K.
Cuynrtass MOBEpXHOCTh IIapuKa A0OCONIOTHO YEPHOM, HAWTH, 4Yepe3 CKOJIBKO BPEMEHH €ro TemIeparypa
ymeHbIuTes B M = 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 CIIEKTpalb-
HOM IJIOTHOCTH M3JIy4deHus, npu temmeparype tena T = 3000 K.

88. ®oron ¢ umnynscom p = 1,02 MaB/c, rae ¢ — cKoOpocTh CBETa, paccesics Ha MOKOUBIIEMCS CBO-
00HOM 2JIEKTPOHE, B pe3yibpTaTe 4ero uMiyibsc ¢otona cran p' = 0,255 M»aB/c. [loa kakum yriom pacce-
suicst potoH?

89. DnekTpoMarHuTHOE U3Iy4eHue ¢ AMMHOM BoHbI A = 0,30 MKM majgaeT Ha GOTOIEMEHT, HaXOIs-
uuiicst B pexxume HacblieHus. COOTBETCTBYIONIAs CIIEKTPalibHAS YyBCTBUTEIBLHOCTH (hoTodeMenTa J = 4,8
MA/Bt. HaliTi BBIX0T ()OTORICEKTPOHOB, T. €. YHCIIO (DOTOIICKTPOHOB HA KAXKIBIN MaTAfOIINN (DOTOH.

90. Mexay ByMs CKpEIIEHHBIMH TMOJIIPH3ATOPAMH MTOMEIEHAa KPUCTAILUTMYECKAs TUIACTHHKA TOJIIIH-
Hoit 0,045 mm. [InacTuHKka BeIpe3aHa U3 KpUCTaJUIa C MOKa3aTeIsIMU MPeJoMIIeHUs Ny = 1,54 u ne = 1,55 na-
paJIJIENIbHO €r0 ONTUYECKOW OCH KpHCTaula M OPUEHTHUPOBAHA TaK, YTO yroJl MEXKIY IJIaBHbIM HalpaBiIeHU-
€M IepBOro MoJIIpU3aTopa M ONTUYECKOM ochio miuacTMHKM paBeH 30°. Ha cucremy majaer HOpMaibHO
HEMNoJIIPU30BaHHBIN CBET C JUIMHOM BOJIHBI 0,6 MKM 1 MHTEHCUBHOCTHIO lo. HaliTn unTeHcuBHOCTSh I cBeTa Ha
BBIXOJIE U3 CUCTEMBI.

91. Ilpu 3axBaTe HEUTpPOHA SAIPOM Li° MIPOUCXOAUT SIACPHAs peaKius Li®+n— T+He's KOTOpOH
BeIienseTcs sHeprua Q = 4,8 MaB. Halitu pacnpenenenne 3HEpruM Mexay NpoAyKTaMU PEaklMH, CUATas
KMHETHUYECKYIO SHEPTHIO0 UCXOAHBIX YaCTHIL IPEHEOPEIKUMO MAJIOH.

92. Tlpu cnustHUM JeUTpoHa ¢ AapoM Li° mpOMCXOIUT siiepHast peakuus Li®+d—-n+Be', B KOTOpOMH
BbIensgercs sHeprus Q = 3,37 M»aB. Cuuntast KHHETHYECKYIO SHEPrHI0 MCXOJHBIX YACTHIl IPEHEOPEKUMO
MaJiol, HalTH pacnpeeneHue S3HEPTUU MeX 1y POAYKTaMHU PEeaKIUH.

93. Ily4oxk nazepHoro m3mydeHust MomHocTbi0 W = 100 Bt magaer Ha HEMpO3pavyHyrO TUTACTHHKY O]
yriom o = 30°. [Inactunka nmormomraetr 60 % magaromieil SHEPTUH, a OCTAIBLHYIO YPHEPTUIO 3€pKAIIBHO OTpa-
xaeT. Haiinure abCONMIOTHYIO BETUYMHY CHJIBI, IEUCTBYIONIEH HA MJIACTHHKY CO CTOPOHBI cBeTa. CKOPOCTH
cBera ¢ =3 x 10° m/c.

94. [Ty4gok yibTpauOIECTOBBIX JIydeH C JIJTHHOW BOJHBI A = 107 M nepeaeT METaJUIMYECKO TOBEPX-
HocTH MotHocTh P = 10°° Br. Onpesenure BeqHunHy BOSHUKAIOMIETO (OTOTOKA, ecii (oTod((EKT 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 = 1,6¢10™"° K. TToTenmuan 06:1y4aeMoro poBOIHIKA OCTACTCS TTOCTOSHHBIM.

95. Menuplii mapuk auameTpoM d MOMeEIIeH B OTKayaHHBIN cOCyll, TeMIepaTypa CTEHOK KOTOPOIo
noJiiep>KuBaeTcst OMU3Kol Kk abconmoTHoMy Hyito. HavanbHas temneparypa mapuka To = 400 K. 3a Bpems
At = 4 daca Temmeparypa IIapuka yMeHblIaercs B 1 = 2 pasza. CuuTas MOBEPXHOCTH IIAPUKa aOCOIIOTHO
4epHO, onpeeNnuTh ero nuametp d.

96. MoHoxpoMaTH4ecKasi CBETOBas BOJIHA OT TOUYECYHOT'O UCTOYHHUKA C paccTosHUsA a = 20 cM majaeT
HOPMAaJIbHO 10 OTHOILIEHHUIO K OJJHOW U3 mienei nuadparMel ¢ 1ByMsl Y3KUMHU LIENSIMH, OTCTOSIIUMHU JIPYT OT
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apyra Ha paccrosiuue d =1,5 mm. Ha akpane, pacrnonokeHHOM 3a quadparmoit Ha | = 100 cm, oOpasyetcs
cucreMa MHTepPEPEHINOHHBIX Mojoc. Ha kakoe paccTosiHue U B KaKyl CTOPOHY CMECTSTCSI 3TH MOJOCHI,
€CJIM OJTHY M3 IIeJIeH MePEKPBITh CTEKISHHON TUIACTUHKOMN TOIIHMHBI h = 10 MKM.

97. Ilnockas cBeroBas BojHa ¢ A = 0,6 MKM I1a/1aeT HOPMAJIbHO Ha JIOCTATOYHO OOJBIIYIO CTEKIISIHHYIO
IJIACTHUHY, HAa IPOTUBOIOJIOKHOM CTOPOHE KOTOPOIl clienana Kpyrias BeieMka. [[ist Touku Habmonenus P mo
HOpPMAaJM OT IIEHTPa BBIEMKH OHA MPEACTaBIsAET coO0i mnepBbie moaTopsl 3006l Openens. Haiitu rioyouny h
BBIEMKH, NP KOTOPON MHTEHCUBHOCTH CBeTa B Touke P OyneT paBHOI MOJIOBUHE OT MHTEHCUBHOCTH Majia-
IOLLIETO CBETA.

98. Ilnockuii aTFOMHUHHUEBBIN 3JICKTPOJ OCBEIIACTCS YIbTPA()HOIETOBBIM CBETOM C JJIUHON BOJIHBI A =
8,30 x 10® M. Ha kakoe MaKcHMaIbHOE PacCTOsTHUE OT MOBEPXHOCTH 3JIEKTPOJA MOXKET yIaTuThes (HoTo-
AJIEKTPOH, €CJIM BHE 3JIEKTPOJIa UMEETCs 3aJepKUBAIOLIEe 3JIEKTPUUECKOE Iosie HanpsbkeHHocTH E = 7.5
B/cm? Kpachas rpanuna gorodaddexra ais alroMUHUS COOTBETCTBYET JUIMHE BOJHBI A = 33,2 X 1078 m.

99. HaiiTi niuHy BOJIHBI MOHOXPOMATHYECKOTO U3JIY4EHUs, €cu B onbiTe KOHTa paccTosiHue epBOro
UHTEP(PEPEHITMOHHOTO MaKCUMyMa OT IEeHTpaIbHOM mosiockl X = 0,05 cM, paccTosHUE OT MIIOCKOCTH IIemneit
710 9KpaHa HaOmoaeHui D = 5 M, paccTossare Mexay mensimu 21 = 0,5 cm

100. OnnHa u3 cnekTpalbHBIX JHHUMA, UCITyCKaeMbIX BO30YKI€HHBIMH HOHAMU He+, umeeT nuHy BOJI-
Hbl A = 410 M. Hailitu nonepoBckoe cmenienue AL 3Toil 1MHUY, eciu ee HaOoAaTh noj yrioMm 0 = 300 k
My4KY JBHXKYIIMXCSI HOHOB ¢ KMHeTH4eckoi sueprueit T = 10 M»aB.

101. Paguomokartop padoraer Ha jymmHEe BOIHBI A = 50.0 cM. OnpenenuTh CKOPOCTh MPUOIHNKAIOIICTO-
Csl caMoJIeTa, €CIIM YacToTa OMEHHUI MEXy CUTHAJIOM MepeAaTyuka U CUTHAJIOM, OTPaKEHHBIM OT CaMOJIeTa,
B MECTE pacmoiioxkeHus jJokatopa paBHa Av = 1.00 k['m.

102. Ckonbko B-dyacTulil UCIyCKaeT B TeueHue ogHoro yaca 1,0 MKr u3oromna Na?*, nepuon nosypac-
najia KOToporo paseH 15 u?

103. Cuuras panuyc siapa paBabiM R = 0,13 AY® 1M, e A — ero MaccoBoe YHCII0, OLEHHTb IUIOT-
HOCTb fJIep, @ TAKXKe YUCIIO HYKJIOHOB B €MHUIIE 00beMa spa.

104. V3kuii my4ok a-yacTHIl ¢ KUHeTH4YecKoi sHeprueit 1,0 MaB nanaer HopManabHO Ha MJIATHHOBYIO
¢donbry Tommunsl 1,0 MmxM. HabmroieHne paccestHHBIX 4acTHI] BeeTcs 1o yrioMm 60° K HampaBJICHHUIO Ma-
JAIOIIETO Iy4YKa MPU MOMOILIU CUYETYHKA C KPYIJIBIM BXOIHBIM OTBepcTHEM Iutomanu 1,0 oM, KOTOpOE pac-
MI0JIOXKEHO Ha paccTossHUM 10 cM oT pacceuBaroiero yyactka ¢onbru. Kakasi 1oy paccestHHbIX (L-4acCTHI]
nazaeT Ha OTBEPCTHE CUETUHKA?

105. Haiitu mymmny BostHbI K (-muauu Mean (Z = 29), ecu U3BECTHO, UTO JJITMHA BOJTHBI K, -THHUN XKe-
ne3a (Z = 26) paBna 193 nm.

6.4. MeTonnueckne mMaTepuaJibl, onpeae/siomye NMpoueAypbl OLEHMBAHUS 3HAHUI, YMEHUIi,
HABBIKOB M (WJIM) ONBITA eI TeJIbHOCTH, XapAKTEePU3YIOIIMX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIIU

[Iponenyps! OlleHMBaHUS 3HAHUH, YMEHUH, HABBIKOB, XapaKTEPU3YIOIUX ATAIbl (POPMHUPOBAHUS KOM-
MIETEHIINH, U3JI0KEHBI B METOAMUYECKUX PEKOMEHJAIUAX 10 U3YyYEHHIO Kypca «PU3NKN», B KOTOPHIE BXOIAT
METOAMYECKHE PEKOMEHIAINY K BBITIOJIHEHHUIO U 3alIUTe Ja00paTOPHBIX padoT, O BHIIOIHEHUIO IPAaKTHYE-
CKHUX 33JJaHUH, 110 BBIITOJHEHUIO PACYETHBIX 3aaHUH.
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7. MNMepevyeHb OCHOBHOW WM AOMNONHUTENILHOW NUTepaTypbl, HeO6Xo0AUMOWN ANA OCBOEHMUA
AUCLUNNUHDI
a) OCHOBHaAsI JIUTEepaTypa

1. CaBenweB U.B. Kypc o6mieit pusuku. B 5 T1. T1. Mexanuka [31eKTpoHHBIN pecypc]: YaeOHoe mo-
cobwue. 5-¢ m3., ucnp. —CI16.: UznatenbcrBo «Jlanby, 2011.-352 ¢. — Pexxum mocrymna:
http://e.lanbook.com/books/element.php?pl1_id=704

2. CaBenbeB U.B. Kypc o6mieit pusuxu. B 5 11. T2. DiieKTpuuecTBO U MarHeTU3M [JIEKTPOHHBIHN pe-

cypc]: Yuebnoe nocobue. 5-¢ u3zn., ucnp. —CII6.: I3parenscTBo «Jlanby, 2011.-343 ¢. — Pesxum goctyma
http://e.lanbook.com/books/element.php?pl1_id=705

3. CasenneB U.B. Kypc obmieli puzuku. B 5 T1. T3. MonekynspHas ¢puU3uKa 1 TEPMOJIUHAMHUKA [IIICK-
TPOHHEIN pecypc]: YuebHnoe mocobue. 5-¢ u3zn., ucnp. —CII6.: M3parensctBo «JIauby», 2011.-209 ¢. — Pexxum
nocrtyna: http://e.lanbook.com/books/element.php?pl1_id=706

4. CasenbeB U.B. Kypc ob6mieit pusuku. B 5 t1. T4. Bonubl. Ontuka [351eKTpoHHBIN pecypc]: YuebHoe
nocobwue. 5-¢ uzn., ucnp. —CII10.: U3natensctBo «Jlamby, 2011.-252 ¢. — Pexxum moctyma:
http://e.lanbook.com/books/element.php?pl1_id=707

5. CaBenneB U.B. Kypc o6mieit puzuku. B 5 t1. TS. KBanToBas ontuka. AtomHas ¢pusuka. Ousnka
Tpepaoro tena. Pu3rKa aTOMHOIO Spa U 3JIEMEHTAPHBIX YacTHUIL [3JIEKTPOHHBIN pecypc]: YueOHoe noco-

6ue. 5-e uzn., uctp. —CII6.: M3garenscTBO «Jlanby, 2011.-369 c. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pl1_id=708

0) /AONMOJIHUTeJbHAsS JUTepaTypa:

1. dernad A.A., SABopckuii .M. Kypc ¢pusuku. M.: Beici.mkomna. 2001 -380 c.

2. Tpodumona T.U. Kypc dusuku. M. Beicui. mikxona. 2008— 506 c.

3. YeproB A.I'., BopoObeB A.A. 3agaunuk no ¢pusuke. 7-¢ uzj., nepepad. u gomn.-M.: @u3Martiur,
1988 — 526 c.

4.®dusnueckuil mpakTUKyM. Mexanuka u MosekynsipHas ¢usuka. B.E. Banos, B.I'. Ko3nos, B.A.
Haiinenos, I'.B. Cenumes.- Cmonenck, punuan FOYBIIO «M3U(TVY)» B 1. Cmonencke, 2007.- 55 c.

5. Apmunenko M.A. Onucanust 1abopaTopHbIX paboT Mo GU3KNKE U METOJUYECKUE YKa3aHUsI K HUM.
DJNEeKTpUYECTBO U MarHETU3M.: yueOHO-MeToanueckas pazpadorka/M.A. Apmunenko, B.E. VBanos, B.A.
Haiinenos, I'.B. Cenumes.- Cmonenckuit punuan OYBIIO «MBOU(TVY)», 2009.- 76 c.

6. MBanoB B.E. 3amaunm mno ¢usnueckum ocHOBaM MexaHUKH: cOopHuUK 3anauy/B.E.MBanoB,
I'.B.Cenumes, T.B.llupokux- PUO dpunmana FOYBIIO «MOU(TVY)» B r. Cmonencke, 2008.-36 c.

7. IBanoB B.E.COopHUK 33124 110 (U3MUECKUM OCHOBAM MOJIEKYIISIPHO-KHHETUUECKON TEOPUU U Tep-
monuHamukn/B.E.MBanos, I'.B.Cenumies, T.B.Illupokux- PUO ¢punnana FOYBIIO «MOU(TY)» B r. Cmo-
neHcke, 2008.-24 c.

8. IlIupokux T.B. CO0pHUK TECTOBBIX 3a1aHUii 10 (hu3MKe: yueOHO-pakTHUeckoe u3nanue/[lnpoknux
T.B., UBanoB B.E., Cenumies I'.B., Haitnenos B.A., Cmonenck: dumman FOYBIIO «MBU(TY)» B r. Cmo-
neHcke, 2009, - 88 c.

9. Cenumien ['.B. ®usnueckue n3mepeHus: u ux oopadorka. Meronuueckue pekomenaanuu/ Cenuiies
I'.B.,borareipeB A.®., BanoB B.E., lllupokux T.B.- Cmonenck: PUO dummana MOU B 1. CMoneHcke,
2014.- 40 c.

10. Cenumies I'.B. Bonpocs! u 3aganus k madopatopHsiM padoram no ¢usuke. Yacts1./I".B.Cenurues,
T.B.Iupokux/Tlon pea. A.®. borarsipeBa: Cmonenck: PUO ¢unuana TOYBIIO «MBOU(TY)» B 1. Cmo-
neHcke, 2007.- 39 c.
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8. NepeyeHb pecypcoB MHPOPMALIMOHHO-TENTIEKOMMYHUKaLUUOHHOM ceTu «HTep-
HeT», H906XO,C|VIMbIX And ocBoeHusa AncumnniinHbl

1. www.docs.cntd/ru/document/1200100402/T CCC, 237-2008. Tabauisl CTaHIAPTHBIX CIIPABOY-
HBIX JaHHBIX. OyHIaMeHTaIbHbIe (PU3HMUECKUE KOHCTAHTHI.

2. www.fsetan.ru/library/doc/gost-8417-2002/ TOCT 8.417-2002 I'CU. EauHuIbI BEIUYHH.

3. CpaBounblii MmaTepuai o ¢usuke. TadbauuHbie qanHble. Pexxum nocryna:
www.fizportal.ru/help/

4. http://www.ufn/ru/ XKypuan «Ycnexu GU3nIecKuX HAYK».

9. MeToauvecKkue YKa3aHUsA sl 00y4al0IIUXCH M0 OCBOEHHIO TUCIIUILIHHBI

YcneniHoe u3ydeHue Kypca TpeOyeT MOocelleHus JIeKIuil, akTUBHON paboThl Ha IMPAKTUYECKUX 3a-
HATHSX U JIAOOPaTOPHBIX paboTax, BBHIOJHEHUS BCEX YUEOHBIX 3aJaHHN MPErojaBaTelisi, 03HAKOMIICHUS C
OCHOBHOH U JIONOJHUTENBHOM JIUTEPaTypOH.

Bo BpeMms1 JieKIIUM CTYJIEHT JOJIKEH BECTU KPATKUI KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKIMH MpeAroaraeT NpocMOTp KOHCIIEKTa B TOT K€ J€Hb IOCIE 3aHATHH.
Jlj1 5TOro HeoOX0IMMO OTMETUTHh MaTepHUalibl KOHCIIEKTA, KOTOPbIE BBI3BIBAIOT 3aTPyIHEHUS AJI1 NOHUMa-
Hus. Ilpu 3TOM OoOyuaromuiicss JODKEH cTapaTbcs HAWTH OTBET Ha 3aTPyIHUTEIbHBINA BOMNPOC, UCHOIb3Ys
PEKOMEHI0BAaHHYIO JIUTEpaTypy. Ecinu eMy caMOCTOATENBHO HE YAAIO0Ch pa3o0paThesl ¢ MaTEpUaIOM, HEOO-
XOIMMO c(hOpMYIUPOBATh BONPOCH U OOPaTUTHCS K MPENOJABATeN0 Ha KOHCYJIbTAllMM WM Onmxaiien
JEKIUH.

OOyuatomieMycst HE0OOX0IUMO PEeryJIipHO OTBOAMTH BpeMs Ui TOBTOPEHUS MPOWICHHOTO MaTepu-
asa, IpoBepsisl CBOU 3HAHUS, YMEHHUS U HABBIKU M0 KOHTPOJIbHBIM BOIIPOCAM.

[TpakTyeckue (CeMUHAPCKHE) 3aHATHS COCTABISAIOT BaXKHYIO 4acTh NMPO(HEeCCHOHAIBHON MOATOTOB-
K1 CcTyeHTOB. OCHOBHAs 1IeNb MPOBEIEHUS NMPAKTHUECKUX (CEMMHAPCKUX) 3aHATHH — (opMupoOBaHUE y
CTY/IEHTOB QHAJIMTHYECKOTO, TBOPUECKOTO MBILIUIEHUS ITyTeM IPUOOPETEHUs MPAKTUUECKUX HAaBBIKOB.

Mertonnyeckue ykazaHus K MPAaKTUYECKUM (CEMUHApPCKUM) 3aHATHUSAM MO AMCLMILIMHE Hapsay C
paboueil mporpammoii u rpadukomM yuyeOHOro mpoiecca OTHOCUTCS K METOJUYECKUM JOKYMEHTaM, OIpese-
JSIOIIMM YPOBEHb OpPraHU3alMy U KauecTBa 00pa30BaTEILHOIO MpoLecca.

Conepxanue npakmuueckux (cemunapckux) zanamui puxcupyercsa B PII/] B paznene 4 Hactosmen
IIPOrPaMMBlI.

BaxHoil cocTapistonieil 10060i (GOopMbl MPAKTUYECKUX 3aHATHH SABIAIOTCS YIpaKHEHUS (3aJaHUs).
OcHoBa B ynpa)XHEHUH — PUMEP, KOTOPbII pa3dbupaeTcs ¢ MO3UIMKU TEOPUH, pa3BUTOM B nekuuu. Kak mpa-
BIJIO, OCHOBHOE BHMMaHHE yJenseTcs: (GOPMUPOBAHUIO KOHKPETHBIX YMEHUH, HaBBIKOB, YTO U ONpeAesseT
coJiep’KaHue JEeSATEIIbHOCTH CTYJEHTOB — pellleHue 3ajaay, rpaduyeckue paboThl, yTOUHEHHE KaTeropuu U
MOHATUM HAayKH, SBJIIOIIUXCS NPEAIOCHUIKON IPABUJIBHOTO MBILIUIEHUS U PEUH.

[TpakTHueckue (CeMUHAPCKKE) 3aHATHS BBIMOIHSIOT CIEAYIONIUE 3a0auu:

CTUMYJIMPYIOT PETYJISpHOE U3YYEHHE PEKOMEHIOBAaHHOMN JIMTEPATYphl, a TAK)KE BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIMOHHOMY KYpCY;

3aKpeIUIAIOT 3HAHMSI, TOJTY4YEeHHBIE B MPOLIECCE JIEKIIMOHHOTO 00Y4YEeHHUSI U CaMOCTOSTeNIbHON pabo-
TBI HaJl IUTEPATypOH;

pacumpsIoT 00beM NpoPecCHOHANBHO 3HAYUMBIX 3HaHUH, yMEHU, HAaBBIKOB;

MO3BOJISIIOT MPOBEPUTH MPABUIBHOCTD PaHee MOJyYeHHBIX 3HaHUM;

IIPUBUBAIOT HABBIKM CAMOCTOATEIBHOTO MBIIIJIEHNS], YCTHOTO BBICTYIUICHNUS;

CIOCOOCTBYIOT CBOOOJHOMY ONEPUPOBAHUIO TEPMUHOJIOTHEH;


http://www.docs.cntd/ru/document/1200100402/
http://www.fsetan.ru/library/doc/gost-8417-2002/
http://www.fizportal.ru/help/
http://www.ufn/ru/
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IIPEIOCTABIISAIOT IPEIOIABATEN0 BO3MOXKHOCTh CUCTEMATUUYECKH KOHTPOJIMPOBATH YPOBEHb CaMo-
CTOSITENIbHOW PabOThI CTYACHTOB.

[Tpy MoAroTOBKE K MPAKTHYECKHM 3aHSATHAM HEOOXOJMMO MPOCMOTPETh KOHCIEKTHI JICKIUN U
METOAMYECKUE YKa3aHUs, PEKOMEHJO0BAaHHYIO JINTEpaTypy MO JAHHOW TeMe; MOJrOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

Ha npakTudeckoM 3aHATHH CTYAEHTHI [10Jl pyKOBOJCTBOM IIPENOAABATEIs PEIIAIOT 3a/1a4uu 110 JAaH-
HOM Teme. 3a 10-15 10 OxkOHYAaHMA 3aHATUS INPENOJABATENb MPOBOJUT NMHCBMEHHOE TECTUPOBAHME WIIN
OJUI-0MpocC, IO Pe3yJbTaTaM KOTOPIX BBICTABIISIETCS OLIEHKA 3a IPAKTHYECKOE 3aHATHE.

JlaGopaTopHble pabOThI COCTABISAIOT BaXKHYIO 4acTh NMPO(eCcCHOHAIBHOM MOATOTOBKU CTYIIEHTOB.
OHM HampaBlIeHbl Ha 3KCIIEPUMEHTAIbHOE MOATBEP)KICHUE TEOPETHUUECKUX MOJIOKEHUN u (popMupoBaHue
y4eOHBIX U MPO(PEeCCHOHAIBHBIX MPAKTHUYECKUX YMEHUI.

Beinonnenue cryeHTaMu J1abopaTopHbIX pabOT HapaBiIEHO Ha:

00001IeHNe, CHCTEMATH3ALINIO, YIITYOJIeHHE, 3aKPEIUIeHNE TIOTYYSHHBIX TEOPETUIECKUX 3HAHUH 10
KOHKPETHBIM TeMaM JIUCLUILIUHBI;

dopmupoBaHUE HEOOXOJUMBIX TPOPECCHOHATBHBIX YMEHUH 1 HABBIKOB.

JIMCUUIUIMHEL, 10 KOTOPBIM IJIAHUPYIOTCS JJabopaTopHble pabOThl U UX 00BEM, ONpEAEIoTCs pa-
0604rMHU y4eOHBIMU TIJIAHAMHU.

Mertoanyeckue ykazaHUs IO MPOBEJCHUIO JJAOOPATOPHBIX pabOT pa3pabaThIBalOTCA HA CPOK Jeii-
ctBus PITJL (ITIT) u Bimtoyarot:

3arjlaBue, B KOTOPOM YKa3bIBaeTcs BUA palboThl (1abopaTopHasi), ee MopsAAKOBbIIl HOMep, 00bEM B
yacax U HAUMEHOBAHUE;

11eIb PabOoTHI;

MIPEMET U COJEP’KaHue paOdOTHI;

00opy0BaHUE, TEXHUYECKHE CPEACTBA, MHCTPYMEHT;

NOPSAJOK (TIOCIIE0BATEIbHOCTD) BBIMOIHEHUS pabOThI;

IpaBUJIa TEXHUKU 0€30IaCHOCTU M OXpaHbl TPy M0 JaHHOM pabote (110 He0OOXOAMMOCTH);

oOurue npasuia K 0hoOpMICHUIO pabOThI;

KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUS;

CIIMCOK JIUTEPATYpHI (110 HEOOXOIUMOCTH).

Coneprxanue 1abopaTopHbix padoT ¢pukcupyercs B PII/] B pa3nene 4 HacTosIel nporpaMMsl.

[Tpu muiaHupoBaHHUM JTAOOPATOPHBIX PabOT CIEAYeT YUYHUThIBaTh, UTO HAapsAIy C BEAyLIEH Lenbio —
MOJTBEPKIEHUEM TEOPETUUYECKHUX IOJIOKEHUI — B XOJI€ BBIMOJIHEHUS 3a/laHUi y CTYACHTOB (hOPMUPYIOTCS
MPaKTUYECKUE YMEHUSI M HABBIKM OOpaleHus ¢ J1a00paTopHbIM 000pyI0BaHUEM, anmnapaTypou H Ip., KOTO-
pble MOT'YT COCTABJISATh YaCTh MPO(ECCUOHANBHOM MPaKTHUECKON MOJTOTOBKH, a TAKXKE HCCIIeI0BaTeIbCKUE
yMeHHs (HaOroAaTh, CpaBHUBATh, AHAJIM3UPOBATh, YCTAHABIMBATh 3aBUCUMOCTH, JI€JaTh BBIBOJBLI U 0000-
IIEHUs, CAMOCTOSITEIBHO BECTU HCCIeI0OBaHUsS, OQOPMIISITh PE3YIIbTATHI).

CocraB 3aganuii 1y1st 1a0OpaTOPHOM pabOTHI TOJDKEH OBITh CIUTAHHUPOBAH C TAKUM PacdeToM, YTOOHI 3a
OTBEICHHOE BPeMsI OHU MOTJIU ObITh KAUE€CTBEHHO BBIMOJIHEHBI OOJIBIIMHCTBOM CTYCHTOB.

HeoOxouMbIMH CTPYKTYpHBIMH 3JIEMEHTaMU J1a00paTOPHOU pabOThI, MOMUMO CaMOCTOSITENIbHOM Jies-
TEJNBHOCTU CTY/IEHTOB, SIBJISETCS MHCTPYKTaXX, MPOBOAMMBIN IpernojaBaTeseM, a TakKe OpraHuszanus o0-
CYXKJIEHUS UTOTOB BBITOJTHEHUS 1a00paTOPHOU pabOTHI.

Brimonnenuto nabopaTopHOil pabOThI MpenIIecTBYeT MPOBEpKa 3HAHUHM CTYAEHTOB — MX TEOpeTHYe-
CKOI TOTOBHOCTH K BBITIOJIHEHUIO 33 JaHUSI.

B xone BbimonHeHHUs 1a00paTOPHOM pabOTHI CTYJEHT TOTOBUT OTYET O pabore. B oTuer 3aHocsTCS pe-
3yNbTaThl BBHIMOJHEHUS KAXKIAOrO MyHKTA 3aJaHusl (CXeMbl, IUarpaMMsbl (rpaduku), TabIuLbl, pacueTsl, OT-
BETHI HAa BOIIPOCHI ITyHKTOB 3a/1aHusl, BEIBOJBI U T.I1.).
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3a 10 MUHYT 10 OKOHYAHUS 3aHATHS IPENoaBaTeib MPOBEPSET 00bEM BBHINOJIHEHHON HA 3aHSATHH pa-
OOTBI M OTMEYAET Pe3ysbTaT B paboueM KypHale.

OcraBiiriecss HeBBITOJTHEHHBIMH ITYHKTHI 3aJIJaHHSI CTYJCHT 0053aH J10/1€1aTh CAMOCTOSTEIBHO.

IToMrMO COOCTBEHHO BBINOJIHEHHS PAOOTHI AJIs KaXa0i 1a00paTOpHOIl paboThl IpeAyCMOTpEHa Mpo-
Leaypa 3aluThl, B X0J€ KOTOPOM IIPEnoJaBarelb IPOBOJUT YCTHBIM MJIM IMCBbMEHHBIN OIIPOC CTYIECHTOB
JUIL KOHTPOJISI IOHUMAaHMsl BBIIIOJHEHHBIX UM HM3MEPEHUH, NPAaBUIbHOW MHTEPIPETALNUN IOJYyYEHHBIX pe-
3yJIbTaTOB U YCBOEHHS] UMH OCHOBHBIX TEOPETUUECKHUX U MPAKTUYECKUX 3HAHUM 110 TEME 3aHATHUS.

IIpu moaroroBke K 3K3aMeHy B JIONOJHEHUE K M3YYEHHUIO KOHCIIEKTA JEKIMHA U y4eOHbIX MOCOOMH,
HE00XO0AMMO TIOJIH30BATHCS y4eOHOM ITepaTypoii, peKOMEHIOBaHHOM B HacTosei nmporpamme. Ilpu moa-
TOTOBKE K 3K3aMEHY HYKHO M3Y4YHMThb TEOPHUIO: ONPENEICHUS BCEX IOHATUH U 3aKOHOB JJO COCTOSIHUS IOHU-
MaHHsI MaTepraja, CaMOCTOATEIbHO PEIINTh 110 HECKOJIBKY TUIIOBBIX 3324 110 Ka)KJ10M TEME.

CamocrosarenbHas pabota cryneHToB (CPC) mo nucuMiiMHe UrpaeT BaXKHYIO poOjib B XOJI€ BCEro
ydebHoro mporecca. MeToauueckue Marepuansl 1 pekomenaanuu s odecnieuenns CPC roTosTcs mpe-
II0/1aBATEJIEM U BBIIAIOTCS CTYZIEHTY.

10. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOIHI, HCMOJIb3yeMbIX IIPH OCYLIECTBJICHHNH 00pa3o-
BaTeJIbHOIO Mpolecca No AUCHUIIMHE, BKJII0YAas NMepevyeHb MPOrpaMMHOro obecnevyeHuss 4 nupopma-
HMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOAUMOCTH)

HpI/I IIpOBCACHUU ﬂaﬁopaToprlx pa60T MpeayCcMaTpuBacTCA UCIOJIB30BAHUC CUCTEM MYJIbTUMC-
Aaua U MOJACIIMPOBaHUs.

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI /15l OCylIeCTBJIEHHsI 00pa3o-
BaTEJbHOI0 MpoLecca Mo AUCHUuIIHHEe

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

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

Jladoparopusi «MexaHUKH U MOJIEKYJISAPHOI GU3MKW) BKJIIOYAET cJieaylonue JadopaTopHbie
padoThI:

JlaboparopHblil kKOMIUIeKC. 3yueHne MeTos0B NpOBEAECHMS MPSMBIX U KOCBEHHBIX H3MEpEHUi
1 00pabOTKH UX pe3yJbTaTOB.

JlaboparopHsbrii kommieke. M3ydueHne MeTo/10B 00pabOTKM PE3yIbTaTOB MPSIMBIX MHOTOKPATHBIX
U3-MEPEHUM.

JlaboparopHslil komIieke. M3yuenne nuHaMUKHM BpamlaTelbHOTO JABM)KEHUS TBEPABIX TEIl.

JlaGopatopHslif kKomiuiekc. OrnpesieleHie MOMEHTa HWHEPIMH BpalIaromeiicsi CHCTEMBI Tell.

JlaGopaTtopHsbrii koMIieke. 3yuenne konebaHuii MaTeMaTHIECKOTO MasTHUKA.

JlaGopaTopHblif KomIuieke. M3ydyenne konebanuit pu3nuecKkoro MasTHHKA.

JlaGopaTtopHsbrii kKoMIieke. OnpesieieHne MOMEHTa WHEPIIUU KoJeca METOI0OM KOJIeOaHUi.

JlaGopatopHslii komiuieke. Onpenenenne MOMEHTa HHEPIUHM U IpoBepka Teopembl LllTeiiHepa

MIPU MIOMOIIU TPUDUIISIPHOTO TOIBECA.

JlaGopatopHslif komuiekc. OrnpeieneHue Macchl MOJISl BO3TyXa.

JlaGopaTtopHbIii KoMIIieke. OnpesieieHre OTHOMICHHS MOJIIPHBIX TEINIOEMKOCTEHN BO3TyXa.
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JlaGopatopHslii koMruieke. OnpeneneHue KodpUIeHTa BHYTPEHHETO TPEHUS BS3KOM KHIKOCTH
o meroay Crokca.

JlaboparopHserii komruieke. OmnpeneneHue Ko3pPuIreHTa BHYTPEHHETO TPSHUS M CPEIHEH ITMHBI
cBO0OHOrO IIpobera MOJIEKyI BO3yXa.

JlaboparopHslii komIuieke. M3yuenne COOCTBEHHBIX KOJICOAHW CTPYHBI METOJOM pE30HaHCA.

JlaboparopHsblii komruieke. OmnpeneieHre CKOPOCTH 3ByKa B BO3JYXE M OTHOIICHUS MOJISIPHBIX
TEI-JIOEMKOCTEH JUIsl BO3/1yXa METOJIOM CTOSTYUX BOJIH.

Jlaboparopuslii komiuieke. OnpesesieHne CKOPOCTH 3ByKa B BO3/1yXe METOJI0M HHTEP(hEPEHIINH.

JlaboparopHsrii komIuieke. MI3Mepenre CKOpoCTH 3BYKa B BO3AYXE METOJIOM clBHTa (as3.

JlabopaTopusi «JyeKTpUYecTBa M MarHeTU3M» BKJIIOYaeT cjeAylolue jJadopaTtopHble pado-
ThI:

JlaGopaTopubiii KoMmIUIeKC. M3yueHue 3JIeKTpUUECKOro COMPOTUBICHUS METOJIOM aMIepMeTpa U
BOJIbTMETpA.

JlaGopaTopHbiii KoMIUIeKC. M3ydeHne 3aBUCMOCTH MOIIHOCTH MCTOYHHUKA TOKA OT COMPOTUBIICHUS
Harpy3KHu.

JlabopaTopHbIii KOMILIEKC. DKCIIEPUMEHTAIILHOE H3yYeHHe 0000IIeHHOT0 3akoHa Oma

JlaboparopHsblii komruieke. OmnpeneneHne eMKOCTH KOHAEHCAaTopa MOCPEACTBOM OaIITUCTHYECKOTO
rajlbBaHOMETpa.

JlaboparopHslii komiuieke. M3ydeHnne nmporeccoB 3apsaaku U pa3paaku KOHACHCATOPA.

JlaboparopHsblil komIuieke. M3yueHne xapakTepucTUK BaKyyMHOT'O IMO/ia U ITPOBEPKA 3aKOHA «TPEX
BTOPBIX».

JlaGopaTtopHsbiii koMIieke. MccneqoBanue MarHUTHOTO TIOJISE COJICHOU/IA.

JlaboparopHsrii komruieke. MccnenoBanue MarHUTHOM HHIYKIIUU B JKene3e 0aUIMCTUYECKUM METO-
JIOM.

JlaboparopHsbrii komrieke. OTHOIIIEHUE 3apsia dJIEKTPOHA K €r0 Macce METOJIOM OTKIOHEHUS B
Mar-HUTHOM TIOJI€.

JlaboparopHsrii komIuieke. M3ydenune 3meKTpoHHOTo ocuusuiorpagda.

JlaGopaTtopusbrit komrieke. M3yuenue a¢ddexra Xoa.

JlabopartopHsrii komruieke. CHITHE pe30HAHCHON KPUBOM KoJeOaTeTbHOTO KOHTYpa U ONpeeNieHue
€ro 100pOTHOCTH.

JlaboparopHsrii komIieke. M3yuenune penakcalioHHbIX KojeOaHui B cXxeMe C HEOHOBOM JIaMITOH.

JlaboparopHsblii komiuieke. OnpeaeneHne eMKOCTH KOHAEHCaTopa METOI0OM IepUOANYECcKOM 3apsi-
KU U pa3psIKu.

JlaGopaTtopHbIii KomIuiekc. M3ydeHne sSBIeHUS TEPMOIJIEKTPOHHOM AYMUCCHHU U OTpeiesieHne pado-
ThI BBIXOJIa DJIEKTPOHA.

JlaGopaTopHsbIii kKoMIieke. M3yuenne pe3oHaHca HapsHKEHUH B TTOCIICIOBATEIFHOM KOHTYPE.

JlaboparopHsbrii koMIuiekc. OnpeeneHne OTHOIICHUS 3apsiia EKTPOHA K €r0 Macce METOJIOM OT-
KJIOHEHHUS B JIEKTPUUYECKOM IIO0JIE.

JlabopaTopusi «OnTuKHU U sigepHol GU3NKN» BKJIIOYaeT cieaylouie JadopaTopHble padoThI:

JlaGopatopHslii komIiekc. Onpenenenne JUIMHBI CBETOBOW BOJHBI € MOMOIIbI0 Ounpu3mel Opene-
T8

JlaGopatopHslif komIuiekce. OrpeienieHue JUIMHBI CBETOBOM BOJIHBI ¢ TOMOIIBIO KoJel] HproToHa.

JlaGopaTopHbIif KoMIuIeKe. MccnenoBanne 3aBUCUMOCTH ITOKa3aTeNsl IPEJIOMIICHHS BO3yXa OT JaB-
JIeHHd ¢ oMolIbio nHTepdepomerpa Penes.
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JlaboparopHsbrii koMiieke. OnpeneneHe JUIMHBI CBETOBOM BOJIHBI METOJIOM TU(PAKIIMU OT OJHON

JlaGopatopHsblii koMIuieke. OnpeaeneHne JUIMHBL CBETOBOM BOJHBI IPU MOMOIIU AU(PPAKITUOHHON

PEIIEeTKH.

pa.

JlabopaTopHbiit kKoMILieke. 3yueHnne 3aKk0OHOB MOJSPU3alUM CBETA.

JlaGopaTopHsbIii kKoMIuieke. MccaenoBanue TUCTIEPCUN CTEKIITHHOM TTPU3MBI.

JlaboparopHslil komiuieke. M3yuenue nucnepcuu.

Jlaboparopuslii komiuieke. MccnenoBanne TEIOBOro U3IyYeHHUS.

JlaboparopHblil kKoMIieke. MI3MepeHne BHICOKMX TEMIEPATyp C MOMOIIBI0 ONTHYECKOTO MUPOMET-

JlaGopatopHsIif KomIuieke. M3ydenne 3akoHoB GpoTodddekra.

JlaGopaTopHsbIii koMIieke. Buemnuii portorddexr.

JlabGopaTtopHblii koMIuieke. 3yuenue criekTpa Bogopoa.

JlaboparopHslii komIuieke. M3yueHne napaMeTpoB JTa3epHOro U3ITyYSHHUS.

ABTOD CT. npenoiaBaTeib = Konomnes /1. 10.

3aB. kadenpoit K.T.H., TOICHT r_x’-'?'-:'f""';r‘f” i [upokux T. B

[Tporpamma onobpena na 3acenanuu kadenpsl [ITD ot 16 HosOps 2015 roxa, mpotokoin Ne 4,
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