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PABOYE TIIPOTPAMME

MOJIYJISN)
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OCHOBHOM  IIPO®ECCHUOHAJIBHOM  OBPA3OBATEJIbHOI

1 PE3YJIbTATBI OCBOEHUA JUCHUITJINHBI

Tabmuua 1 — Ilnmanupyembie pe3yiabTaThl OOYYEHHs IO AWCHUILUIMHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMU HMHAWKATOpAMH JOCTUKCHUA KOMHCTCHHI/Iﬁ

KOI[ N HAUMCHOBAaHHEC

I/IHI[I/IKaTopI)I JOCTHXKCHU A

Pe3ynbraTsl 00y4yeHus
(BnageHus, yMEHUS U 3HAHUS),

JucuurumHa COOTHECCHHBIE C
KOMIICTCHITHH KOMIIETCHITNH
KOMITETEHITMSIMU/MHIUKATOPAMU
JOCTHDKEHUS] KOMITETCHIIUU
3namb:  OCHOBHBIE  CHCTEMBI
€IMHUI] U3MEPCHUS (PUBNICCKUX
BEJINYWH;
- OCHOBHBIC MaTeMaTHYCCKUE
METOJIbI, HCIIOJIb3yeMbIC TIpH
penreHnn GU3NIECKHX 3a1ad;
- dbyHIaMeHTaIbHBIE
¢u3nueckue 3aKOHBI W HX
B3aUMOCBSI3b;
- TIPUHITUIIBL OCHOBHBIX
(U3NYECKUX TCOPHIA.
Ymemuw IJIAHUPOBATH u
OIIK-1: Criocoben MIPOBOJIUTH HECJI0KHBIE
pCHIATE THIOBBIC IKCIIEPUMEHTAIILHBIC
3a/1a9u
. HCCIICIOBAHMS;
npodeccuoHaNbHOM 5
eSITeTbHOCTH Ha O 2: I - OOBSCHATH B  paMKax
OCHOBE 3HAHMI -&- VICHOIB3YCT OCHOBHBIX (DM3HYECKUX 3aKOHOB
(u3nuecKkre 3aKOHbI B
OCHOBHBIX 3aKOHOB . dusznka pe3ynbTaThl, TMOJY4YCHHBIE B
MaTeMaTUYECKUX U MPOdECCHORATLHOM
IPOIECCe IKCIIEPUMEHTA;
OEATECIBHOCTH. pon p ’
€CTECTBCHHBIX HAyK C - CTPOHTD npocreiimme
TIPUMCHCHUCM TEOpETUIECKHE MOJIEIH
MH(}OpPMaLOHHO- .
(bU3UYECKUX SIBIICHUH;
KOMMYHHKAITHOHHBIX
TeXHOTOLIL - TPEACTaBIATH  PE3yJbTAThI
IKCITEPUMEHTAITLHBIX u

TEOPETUYECKUX UCCIETOBAHHUI B

rpau4ecKoM BU/IE;

TUIIOBBIE
IIPOCTEUILINE

- peuiath
JIelIaTh

3aa4H,

KauCCTBCHHBIC OLICHKU.

Braodems: mpencraBieHusIMH O
MaTEMaTHYECKOM ammapare,
MPUMEHSIEMOM B  Pa3IMYHBIX

pasnenax pU3HKY;
- MNpEaACTaBJICHUSIMU 0

(yHIAMEHTAJIbHOM  XapakTepe
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Ko n naumenoBanue
KOMIIETEHIINU

Nuaukatopel JOCTHXKEHUS
KOMIIETEHIIUHN

JucuumnimHa

PesynbTarsl o0yueHus
(BnageHus, yMEHUS U 3HaHUS),
COOTHECEHHBIE C
KOMIETEHIMSIMH/UHAUKATOPAMH
JOCTH>KEHHS] KOMIIETEHIIUU

OCHOBHBIX bu3UeCKuX
3aKOHOB,;

- IIPEICTaBICHUSAMH 00
OCHOBHBIX MOJIETISX,
UCIOJB3yEMBIX B COBPEMEHHOU
¢busnke;

- TNPEICTaBICHUSIMU O POJIH
9KCTIEpUMEHTA B (pusnKe;

- NpPEACTaBICHUAMH O
npobyiemax COBPEMEHHOU
¢buzukwy, OTIpeAEIAIOIIUX
pa3BuTHE HepeTOBBIX
TEXHOJIOTHH B obnactu
3JIEKTPOHHOTO
pUOOPOCTPOCHHUSL.

2 IHEPEYEHb

OHEHOYHBIX

CPEJICTB

JJIA MMO2TAIIHOI'O

®OPMHUPOBAHUA PE3YJBTATOB OCBOEHHUA JUCHUILUIMHBI (TEKYIIANA
KOHTPO.Ib) U MPOMEXYTOYHOM ATTECTAIIUA

2.1 Z[J'ISI OLICHKU PE3YJIbTATOB OCBOCHU NUCHHUIIJIMHBI UCITOJIB3YIOTCA:

- OLICHOYHBIC CPEACTBA TEKYIIECTO KOHTPOJIA YCIICBACMOCTH,

- OLICHOYHBIE CPEJICTBA JJISI TPOMEKYTOUYHON aTTECTAllMHU 110 JUCHHUIUINHE.

22K OICHOYHBIM CPCACTBAM TCKYLICTO KOHTPOJIA YCIICBACMOCTU OTHOCATCA:

- TECTOBBIC 3a/1aHUS,

- 3aJJaHMsl U1 CaMOCTOSITENIbHON PaboTHI;

- KOHTPOJIbHBIE BOMPOCHI IO J1a0OPaTOPHBIM paboTam;

23 K OLCHOYHBIM CpCACTBaAM JIs HpOMCXCYTOqHOﬁ arrecraiqmu 110 OUCHUIIINHE,

HpOBO,Z[HMOfI B (I)OpMC 3a4€Ta U 3K3aMCHa, OTHOCATCA:

- 33/1aHUS IO KOHTPOJIBHBIM paboTaM;

- KOHTPOJIbHBIC BOIIPOCHI IO AUCHUILIINHE,

- OK3aMCHAIIMOHHBIC BOIIPOCHI U 3aJIaHU;

- IPOMEXYTOUHAs arTecTanus B (opMe 3aueTa MPOXOAUT IO pe3yabTaTaM MPOXOXKIACHUS

BCEX BUJIOB TCKYIICTO KOHTPOJIA YCIICBAEMOCTH.
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3 OLEHOYHBIE CPEACTBA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH

3.1 B mpunoxennn Ne 1 mpuBeAeHBI THIIOBBIE TECTOBBIC 3a/aHUs, HEOOXOAUMBIC IS
OLIEHKU 3HAHUM, YMEHHH, HaBBIKOB, XapaKTE€PU3YIOLIMX 3Tarbl (JOPMUPOBAHUS KOMIETEHIMH (UX
3JIEMEHTOB, YacTei) B IPOLECCE OCBOCHUS JUCLUIUINHBIL.

VYHHUBepcalibHasi CUCTEMa OIICHWBAHUS PE3YJIbTAaTOB OOYYEHHs BKIIOUACT B CeOSI CHCTEMBI
OLICHOK: 1) «OTJIIMUHOY», «XOPOIIO», «yIOBIETBOPUTEIBLHO», «HEYAOBIECTBOPUTEIBHOY; 2) «3aUTEHOY,
«He 3auyreHo»; 3) 100 - OGamibHyro (IIPOLEHTHYIO) CHUCTEMY M IpaBWIO IEPEBOJA OLEHOK B
NATHOAIIBHYIO CHCTEMY.

Tabmuma 1 — CucreMa OLIEHOK U KPUTEPUU BBICTABICHUS OLIEHKU

Cucrema 2 3 4 5
OLICHOK 0-40% 41-60% 61-80 % 81-100 %
«Hey)le(j:)]:::()p ur «ylloelj]-l:;T(l:;)pl/lT «XOPOILLO» «OTJIMIHO»
Kpurepnii «He 3a4YTEeHO0» «3aYTEHO»
1. CucreMHOCTD U Oo6mamgaer O6namgaer OO6namgaer OO0magaeT MOIHOTOM
NOJIHOTA 3HAHUM B YaCTUYHBIMU U MMHHMAaJIbHBIM HAO0OPOM 3HAHUM, | 3HAHWUU U CUCTEMHBIM
OTHOILIEHUH Pa3pO3HEHHBIMU HabopoM JIOCTATOYHEBIM IS | B3TJIAJIOM Ha
H3y4aeMbIX 3HAHUAMU, 3HaHWH, CHUCTEMHOT'O U3y4aeMblil 00BEKT
00bEKTOB KOTOPBIC HE MOXKET | HEOOXOIUMBIM B3IJISIa Ha
Hay4HO- KOPPEKTHO | JIJIsl CACTEMHOIO | M3y4aeMbIi
CBSI3bIBaTh MEXIY B3TJIAA Ha 00BEKT
€000 (TOIBKO H3y4YaeMbIi
HEKOTOPBIE U3 00BEKT
KOTOPBIX MOXET
CBSI3BIBATH MEXKITY
c000if)
2. Pabora c He B cocTostHum MoskeT HalTH MoskeT HaliTH, MoskeT HallTH,
uHpopManuei HaXOJINTh HE00XO0IMMYIO WHTEPIPETUPOBAT | CUCTEMATU3UPOBATH
HEOOXOUMYIO WHPOPMALIUIO B | b U HEOOXOINMYIO
WH(pOpPMAITHIO, paMkax CHUCTeMAaTHU3UPOBa | WH(OPMAIIUIO, a TAKIKE
1100 B COCTOSHUU | IIOCTaBJIECHHOM Th HEOOXOJMMYIO | BBISBUTH HOBEIE,
HaXOJIUTh 3aJ]a4n UH(pOPMAIIHIO B JIOIIOJIHUTEILHBIE
OTJICJIbHBIE paMkax HCTOYHHUKHU
(hparMeHTHI MOCTaBJICHHOMN WHGOPMAIUH B paMKaX
uH(pOpPMAIUH B 3aJ]a4n IOCTaBJICHHOM 3aauu
paMKax
ITOCTaBJICHHOH
3a1a4un
3. HayuHoe He moxer nemath B cocrosuun B cocrosuun B cocrosuun
OCMBICJIEHHE Hay4HO OCYIIECTBIISTH OCYIIECTBIIATh OCYIIECTBIIATh
H3y4aeMoro KOPPEKTHBIX Hay4HO CHCTEMAaTHUYSCKUHM | CHCTEeMaTUYSCKUM U
siIBJIEHMSs1, IPpoLiecca, | BEIBOJOB U3 KOPPEKTHBIH 1 HAy4YHO Hay4YHO-KOPPEKTHBIN
o0beKTa MMEIOIINXCS y HETO | aHallu3 KOPPEKTHBIN aHanu3
CBEJICHUI, B NPEAOCTaBICHH | aHAIU3 MpeI0CTaBICHHOU
COCTOSIHUH oif H(GOpMAIUK | IPEIOCTABICHHON | WHMOpMAIUH,
MIPOAHATTN3UPOBATH nHpopMaIuy, BOBJICKAET B
TOJILKO HEKOTOPbIE BOBIICKACT B HCCIICIOBAHIE HOBBIC
U3 UMECIOIIUXCA Y HCCIICOBAHUC pEeTeBaHTHBIC
HETO CBEIACHUU HOBBIC ITOCTaBJICHHOMU 3amade
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Cucrema 2 3 4 5

OLIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HEe OBJICTBOPUT « OBJICTBOPUT
YII p yﬂ p «XOpOHIO» COTJINIHO»»
C€JIBbHO» CJIBHO»
KpnTepnﬁ «HE 3a4YTECHO» <GaAYTECHO»
peJ‘IeBaHTHLIe JaHHBbIC, npennaraeT

3a/1a4ye JaHHbIE

HOBBIE PAKyPCHI
MOCTaBJIECHHOM 3aJaun

4. OcBoenne

B cocrosuun

B cocrosuun

B cocrosuun

He Tonpko Biangeetr

CTAaHAAPTHBIX peraTh TOJIbKO pemaTh peuiaTth aITOPUTMOM U
aJITOPUTMOB (dbparMeHTHI IOCTaBJIEHHBIE MOCTaBJIEHHBIE MOHHUMAET €0 OCHOBEI,
peuleHust IMOCTaBJICHHOH 3aJ1a4yd B 3aJ1a4d B HO U MpeJiaracT HOBbIC
npogeccHOHAIbHBI | 33/1a4H B COOTBETCTBUM C | COOTBETCTBHHU C peuIeHus B paMKax
X 327124 COOTBETCTBUH C 3aJaHHBIM 3aJaHHbIM MOCTAaBJIEHHOM 3a1a4u

3aJaHHBIM ANTOPUTMOM ANTOPUTMOM,

aJTOPUTMOM, HE IMOHUMAET

OCBOMII OCHOBBI

TIPEI0KESHHBII MIPEII0KEHHOT O

aJITOPUTM, ajaropuTMa

JIOITYCKAET OIIMOKH

3.2 B IlpunoxeHun 2 TNpUBEACHBI 3aaHUS JJISI CaMOCTOSATENBHBIX pPabOT, KOTOPHIE

UCIOJIb3YIOTCS JUISl OLIEHKM OCBOEHUSI T€M JUCLUIUIMHBI Ha NMPAKTHUYECKUX 3aHSTUSX CTyIEHTaMHU
Oo4yHOU (GopMbI 00yueHUs. 3aaHus A1 CaMOCTOSTEIbHBIX PadOT CTYJEHTOB BO BTOPOM U TPEThEM
CEeMECTpax COINaCOBaHbl C TEMaMH MPAKTHYECKUX 3aHATUH, MW3JIOKEHHBIMM B  y4eOHO-
METOJMYECKOM IMMOCOOHMH TI0 U3YyUEHHUIO TUCIUIUTUHEI "dusnka".

KOHTpOb peryisipHOCTH BBINOJHEHHUS CAMOCTOATEIBHBIX 3aJaHUM MO NPAKTHYECKUM
3aHATHSIM  OCYIIECTBIISIETCS BEAYIIMM OJTH 3aHATHS IPENOJABATE]IEM B Hadaje Mapbl IyTEM
NPOBEPKM HAJIM4YUsl B pabouumx TETpajsdX CTYJACHTOB BBIMOJHEHHBIX 33Ja4 M OTMETKOH O
BBIMIOJTHEHUM B YYETHOM BeJOMOCTH. JIMOO myTeM NpOBEPKHM CaMOCTOSATENbHBIX 3aJaHH,
BBITIOJTHEHBI B OTJENBbHBIX TETPAJIAX U CJAHHBIX Ha IPOBEPKY MPENO1aBaTENIo.

Jlnsi IpOBEpKU YCBOEHHUS NMPAKTUYECKUX HABBIKOB PELICHMs 3aJad MO HauboJiee BaXKHBIM
WIN CIIO)KHBIM TeMaM (OJlHa WJIM JBE 3aJjauM), IpenoaBareib BHIOOPOUYHO BBI3BIBAET CTYIACHTOB K
JTOCKE ISl IOKa3a U 0ObSICHEHUS PeleHU .

3.3 B IIpunoxxennn Ne 3 mpuBeseHbl 3aJaHUSI U KOHTPOJIbHBIE BOMPOCHI 10 JTAOOPaTOPHBIM
paboTam.

JIaGopatopHast paboTa CUUTAETCS MOJHOCTHIO BBIOJIHEHHOW M 3a4TEHHOMN MPH CIIEAYIOIINUX
YCIIOBHSX:

- BBIIIOJIHCHA 3KCIICPUMCHTAJIbHAsA 4YaCTb (HpOI/IBBe)IeHI)I HU3MEPCHHA, JAHHBIC IMOAIMMCAHBI

WUHXEHEPOM);
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-POBE/ICHa MaTeMaThueckas 00paboTka M3MEpPEHH, COTJIACHO METOIUYECKHM TOCOOUSIM
(3amoTHEHBI TAOJUIBI, PACCUMTAHBl (PU3UYECKUE XAPAKTEPUCTUKH IO PACYETHBIM (opmyrnam,
MOCTPOEHBI TpaduKKU Ha MUJUIMMETPOBOM Oymare, pacCuMTaHbl MOTPEIIHOCTH, CIICIaHbI BBIBOJIBI 110
pabore);

- TPOTOKOJ-OTYET CAAH Ha MPOBEPKY IMpernojaBaTeNio; IMpernojaBaTeib MOXET 3aaTh
BOIPOCHI 110 pacuéraM, XapaKTepUCTHKaM, METOIaM 00pabOTKH U3MEPECHHI, €IUHUIIAM U3MEPEHUS
U T.JI.

- JJI1 TEOPETUYECKOM 3alIUThl CTYAEHTY MpeJiaraloTcsi BOIMPOCHI Ha OCHOBE KOMILJIEKCA
BONPOCOB K JabopatopHoii pabore. Ilpm 3ammre cCTyneHTy NpeIaraloTcs HE TOJBKO
TEOPETUYECKHE BOMPOCH], HO M IO MPOLEIype BHIIOJHEHUS J1ab0paTopHOl paboThl (Ha OCHOBE
COOTBETCTBYIOIIMX METOAMYECKUX mocobuit). CTyaeHT o0s3aH 3amucaTh OTBETHI Ha BOIPOCHI Ha
OTIIeIbHOM JcTe Oymaru (3akoHbl, (OPMYIbI, ONpEAENEHUs, CIUHHUIBI U3MEPEeHHs] BEIUYUH,
MOSICHSIIOIME pUCYHKH, Tpaduku). [IpemomaBaTe’b MOXET MPEHJIOKUTh CTYIACHTY PEIIUTh
AJIEMEHTApHYIO 3aJa4y Ha MOHUMaHWE PAaCCMaTPUBAEMbIX 3aKOHOB (3alMcaTh 3aKOH B BEKTOPHOU
WIH CKaJSIpHOM (dopMe, cAenaTh MOSCHSIOUIMM 4epTEéxX C YKa3aHHEeM XapaKTEePHUCTUK, BBIPA3UTh
HEU3BECTHbIC BEJIMYMHBI Yepe3 3aJaHHbIC BEJIMYUHBI U T.11.).

34 B Ilpunoxenun 4 TmpUBEACHBI THUIIOBBIE BapHaHThl IO KOHTPOJIbHON padore,
BBITIOJTHSAEMON CTYJICHTAaMH OYHON ()OPMBI OOYUICHHSI BO BTOPOM M TPEThEM CEMECTPaXx.

OrneHKa KOHTPOJIbHOM pabOThI TPOU3BOIUTCS CIEAYIOIUM 00Pa30M:

- "OTJIMYHO" - TPUBEICHO MOJIHOE PEIICHNE, BKIIOYAIOIIEe CIeIYIOIINE dJIeMEHTHI:

1) 3anucanbl (pU3HUECKUE 3aKOHBI, SBJICHHS WA 3aKOHOMEPHOCTH, IPUMEHEHHUE KOTOPBIX
HEO0OXOIMMO JIJIsl PEIICHUs 3a7]a41 BBIOPAaHHBIM CIIOCOO0M;

2) mpuBeNeHBI TMOSCHEHHUS IS BCEX BBEACHHBIX B PEIICHWHM OYKBEHHBIX 00O3HAYEHUI
bu3ryeckux BeIMUMH (32 HCKITIOYEHHEM 0003HAUYEHH KOHCTAHT);

3) BBIMOJHEH PUCYHOK (€CIM TaKOBOM HYKEH) C YyKa3aHHEM BCEX HEOOXOIUMBIX
(UBUYECKUX BEINYHH,

4) npoBeIcHbI HEOOXOIMMbIE MATEMATHYECKUE MTPEOOPA30BAHUS M PACUETHI, TPUBOISIIUE K
NPaBUIBHOMY YHCIOBOMY OTBETY (IIOMyCKaeTCs PEHICHHE «I0 YacTIM» C MPOMEKYTOUYHBIMU
BBIYHCIICHUSIMH);

5) npejcraBiieH IPaBUIIBHBIN OTBET C YKa3aHUEM €HHHI] H3MEPEHUS HCKOMOW BETMYHHBI.

- "xopomo" - [TpaBMIbHO 3amUCaHbl BCE HEOOXOAUMBIE (PU3UYECKHE 3aKOHBI, SIBICHUS WU
3aKOHOMEPHOCTH U TMPOBENIEHBI B 1IEJIOM BCe HeoOXoauMbie mpeobpaszoBanusi. Ho umerorcs oauH

HJIM HCCKOJIBKO U3 CIICAYIOIIHUX HCEAOCTATKOB. PI/ICYHOK BBITIOJTHEH C HC[[OCT&TO‘-IHOﬁ CTCIICHBIO
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OAPOOHOCTH, U3 KOTOPOTO HE OYEBUAHBI NPUBOJMMBIC Jajiee BHIPAXKEHUS WM MPEoOpa30BaHMUS.
3amnucu, COOTBETCTBYIOIUE IMYHKTY 2), IPEJCTABICHBI HE B IIOJIHOM 00bEME WIIM OTCYTCTBYIOT.

U (UJIN)

B perieHnn MMEIOTCS JIMIIHKUE 3aIMCH, HE BXOMSIIME B pemieHUe (BO3MOXHO, HEBEPHBIE),
KOTOPBIE HE OTACIICHBI OT PEIICHUS

U (UJIN)

B HeEoOXoaMMBIX MaTeMaTH4YeCKUX MpPeoOpa3OBaHUSAX WM BBIUYUCICHUAX JOMYIICHBI
ommOkH, u (WJIM) B MAaTEMAaTHYECKUX NPEOOPa30BaHUSX/BBIUMCICHHUSX IPOMYIICHBI JIOTHYCCKH
Ba)KHBIC IIarH.

U (UJIN)

OTcyTcTBYeT IMyHKT 5), HIi B HEM JOMYIIEHA OIIHOKA.

- "YIOBJIETBOPHUTEJIBLHO" - TIPEJCTaBICHBI 3allUCH, COOTBETCTBYIOIIUE OJHOMY M3
CIIEAYIOMNX ciy4aeB. [IpeacTaBieHbl TONBKO TOJTOXKEHUS B (POPMYIIBI, BRIpaKarouire Gu3ndecKue
3aKOHBI, TIPUMEHEHUE KOTOPBIX HEOOXOAMMO [UIS pPEUICHHsS JAHHOW 3ajadd, 0e3 KakuxX-Tu0o
npeoOpa3oBaHMii ¢ MX UCIOJIB30BaHNEM, HAIIPABJICHHBIX HA PEIICHUE 3a/1auH.

WJIN

B pemeHnn OTCYTCTBYET O/IHA M3 MCXOAHBIX (OPMYII, HEOOXOaUMast Uil PEHICHUs] TaHHON
3ajaun (WM yTBEpXKJICHHE, JIe)KAIee B OCHOBE PEIICHHUs), HO MPHUCYTCTBYIOT JIOTHUECKH BEpPHBIC
npeoOpa3oBaHus C UMEIOIIKUMUCS (POPMYJIaMH, HAalIPAaBJICHHbIE HA PEIIEHUE 3a/1a4H.

WJIN

B omHOW M3 HMCXOAHBIX (PopMys, HEOOXOIMMBIX ISl PEIICHUS JaHHOH 3amaud (Wi B
YTBEPXKJICHHUH, JIOKAIIEM B OCHOBE PELICHHs), MOIMYIICHA OMKMOKa, HO MPHUCYTCTBYIOT JIOTHUECKH
BEpHbIE IPe0Opa30BaHus C UMEIOIIMMUCS (GOPMYIIaMH, HaIlpaBJICHHbBIE HA PElIeHUE 3a/1a4H.

WJIN

OTcyTCTBYET PUCYHOK TIPU €r0 HEOOXOAMMOCTH JIJISl PEIICHUS 3a/1a9H.

- "HeyaoBJeTBOpPUTENbHO" - Bce ciyyanm pemieHusi, KOTOpble HE COOTBETCTBYIOT

BBIIICYKA3dHHBIM KPUTCPUAM BBICTABJICHUSA OLICHOK.

4 OIIEHOYHBIE CPEJICTBA JJISI MIPOMEXYTOYHON ATTECTAIIMA 10
JUCHUIIJIIMHE

4.1 TIpoMexxyTO4Hask aTTeCTalMs Mo JUCHUIUIMHE TPOBOAUTCS B (pOpME 3ayeTa U dK3aMeHa.

4.2 TIpunosxenuu Ne 5 npuBeieHbl KOHTPOJIbHBIE BOIPOCHI 110 TUCIUITIINHE.

K 3ayery nomyckaroTcs CTYAEHTHI, MOJTYYUBIINE MOJOXKHUTEIBHYIO OLEHKY MO pPe3ylbTaTaM

MPAKTUYECKUX 3aHIATHH.
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Onenka Ha 3a4yeTe («3aUTEHO» WJIM «HE 3aYTEHO») SIBISIETCS AKCIEPTHOM M 3aBUCHUT OT
YPOBHSI OCBOCHHS CTYIEHTOM TE€M JUCIMIUIMHBI (HaJUYWME W CYIIHOCTH OIIMOOK, TOMYIIEHHBIX
CTYACHTOM IIpU OTBETE Ha KOHTPOJIbHBIM Bompoc). [IpomexyrouHas aTTecTanusi MPOXOAMUT IO
pe3yibTaTaM MPOXOXKAEHHUS BCEX BUJIOB TEKYILETO KOHTPOJIS YCIIEBAEMOCTH.

4.3 B Ilpunoxenun Ne 6 npuBefeHbl KOHTPOJBbHBIE BONPOCH M 33JaHUS K K3aMEHY I10
JUCLUIINHE.

K »K3aMeHy A0ONyCKalOTCs CTYAEHTHI, IMOJIOXKUTEIBHO aTTECTOBAHHBIE IO pe3yibTaTam
TEKYILLEro KOHTPOJIS.

Jlnst cTyneHTOB O4YHOM (OpMBI OOydUEHHS 3aKIIOYUTENbHAs aTTeCTalus MO AUCIUILINHE
IIPOBOAUTCS B TPETHEM CEMECTPE U3YUECHUS JUCIIUIUINHBI.

K sK3aMeHy 10nyCcKarTCs CTYI€HThl OYHOM (OPMBI 00yUEHUs:

- TOJIOKUTENIHO aTTECTOBAHHBIE IO pe3yibTaTaM OCBOEHHUS JAUCLUUILUIMHBI BO BTOPOM
cemMecTpe (MOTyUMBIINE MTPU ITOM aTTECTALUU OLEHKY "3a4eT");

- TOJYyYUBUIME IOJOKUTEIbHYIO OIIEHKY [0 pe3yJbTaTaM J1alopaTOpPHOTO IPAKTHUKyMa B
TPETHEM CEMECTPE;

- MIOJIyYMBILHUE TOJIOKUTEIBHYIO OLEHKY [0 Pe3yJIbTaTaM BBINOJIHEHUS JIOMAlIHUX padoT B
TPETHEM CEMECTPE;

- MOJIyYMBILIHE TOJOXKUTEIbHYIO OLEHKY [0 pe3ylbTaTaM BBINOJIHEHUSI KOHTPOJIbHOMN
paboThI B TPETHEM CEMECTPE.

HToroBele SK3aMEHALIMOHHBIE OLIEHKM BBICTABIISIOTCS B COOTBETCTBHM CO CIIEAYIOIIMMU
KPUTEPUIMU:

- "0TJINYHO" — CTYJIEHT OCBOWJI BECh TEOPETUUECKUI MaTepua, BKIOYas BCe BOIPOCHI s
CaMOCTOSITENIbHOTO U3Y4EHUs!, CBOOOHO onepupyeT GU3NUECKUMHU HOHATHAMU U 3aKOHAMH, MOKET
NPUBECTH HEOO0XOAWMBbIE OOOCHOBAaHUS M J0KA3aTeNIbCTBA; OBJIAJENl NpUEMaMHU M METOAAMHU
pelieHus 3a4ay, OTYUTAICSA IO YNPaKHEHUSM, HAIMKCaB COOTBETCTBYIOUIME KOHTPOJIbHBIE WU
camMocCTosiTeNIbHble  paboThl; MpHOOpen TpeOyemble HaBBIKM  MPOBEAEHUA  (U3HUECKOTO
HKCIIEPUMEHTA, BBIIIOJIHUB U 3aLIUTUB B COOTBETCTBUH C Y4EOHBIM IIJIAHOM TpeOyeMoe KOJIHMUECTBO
71a00paTOPHBIX PadoT.

- "Xopomo" - CTyIEHT OCBOWJ BEeCh TEOPETHUECKUH MarepHall, BKIOYash HEKOTOpbIE
BOIPOCH! JJII CAMOCTOSITENILHOTO W3Y4YE€HHs, CBOOOAHO oOmepupyeT (U3HMUECKUMU MOHATUAMU U
3aKOHAMH, TO OOJIBIIMHCTBY BOIIPOCOB MOXET NPUBECTH HEOOXOIUMBbIe OOOCHOBAaHUS U
JI0Ka3aTeNNbCTBA; OBJAAE] OCHOBHBIMM IpUEMAMH M METOAAMM pEIIEHHs 3a/Jad, OTYUTAJICS IO

YOpa)kxHCHHUAM, HaNnMCaB COOTBCTCTBYIOHNIMC KOHTPOJIBHBIC WM CaMOCTOSATCIbHBIC pa60TBI;
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nproOpen TpedyeMbie HaBBIKU MPOBEICHUST (PU3MUYECKOTO IKCIICPUMEHTA, BBIIIOJIHUB U 3al[UTHB B
COOTBETCTBUH € y4eOHBIM IUIAHOM TpeOyeMoe KOJIMIeCTBO Ja00paTOPHBIX PadoOT.

- "yIOBJIETBOPUTEJIbHO" - CTYJCHT OCBOWJ BECh TEOPETHYECKHH MaTepHall Ha YPOBHE
ofpeneNieHuit U (OPMYJIMPOBOK, HO HE B COCTOSIHUW IPHBECTH HEOOXOAMMBIC OOOCHOBAHHUS H
JI0Ka3aTelbCcTBA, HE OCBOMJ BOIPOCHI JUISI CAMOCTOSITEJILHOTO HW3YUYCHHS, OBJAJe]l OCHOBHBIMU
nprueMaMd WM METOJAMH PENICHHs] THIIOBBIX 3a/1a4y, OTYHUTAJCS IO YIPAKHEHUSM, HAIUCaB
COOTBETCTBYIOIIME KOHTPOJBHBIC WM CaMOCTOSTEIbHBIC PaOOTHI, MPHOOpEN TpeOyeMble HaBBIKH
NpoBe/IeHUsT (U3NUYECKOTO SKCIIEPHUMEHTA, BBITIOJHHB M 3aIIUTHB B COOTBETCTBHH C YYCOHBIM
TUTAHOM TpeOdyeMOoe KOJIUYECTBO JIAOOPATOPHBIX padoT.

- "Hey/JI0BJIETBOPUTEJIbHO" — CTYJCHT HE OCBOWI XOTS OBl OJMH W3 Pa3JeiioB (PU3UKH,
U3y4aeMbIX B TEKYIIEM CEMECTpe, HE B COCTOSIHUM IPHBECTH KOPPEKTHBIC OIPEICICHUS |
(GopMyTHpPOBKH (DU3UYECKHX 3aKOHOB W SIBJICHUI, HE OCBOWJI BOIPOCHI JJIsi CaMOCTOSITEIIBHOTO
W3YYCHHUS, HE OBJIAJCNI NMPHUEMAMH W METOJAaMH PEIICHHs THUIIOBBIX 3aja4, COOTBETCTBCHHO HE
OTYUTAICA IO YIPAKHEHUSAM; HE MNPUOOpeN TpeOyeMbIX HABBIKOB NPOBEACHHS (U3HUECKOTO
IKCIEPUMEHTA, COOTBETCTBCHHO HE BBINIOJHMB M HE 3alIUTUB TpeOyeMoe y4eOHBIM IUIAHOM

KOJIMYECTBO 1aOOPaTOPHBIX padoT.
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5 CBEAEHUS O ®OHJAE OHEHOYHbBIX CPEACTB U EI'O COTJIACOBAHUUN

@OoH/I OLIEHOYHBIX CPEACTB ISl ATTECTAlMM 10 JUCHHUILINHE «DH3UKa» MpeAcTaBiseT
cO00W KOMITOHEHT OCHOBHOM MPO(eCCHOHATBHON 00pa30BaTeIbHOM MporpaMMbl OakanaBpuara 1o
HanpapieHuto moarotoBku 35.03.09 TIpomsliieHHOE PHIOOTIOBCTRBO.

@DOoH OICHOYHBIX CPEICTB PACCMOTPEH M OM00peH Ha 3acemaHuu Kadeapbl (GU3MKU

(mpotoxost Ne 4 ot 12.04.2022 1.).

3aBenyronuii kageapoi H.S. CunsBckuit

@oH/ OUEHOYHBIX CPEICTB pPAcCMOTPEH M OJOOpPEeH Ha 3aceJaHud  Kadenpbl

npoMbIIIeHHOTO pbioosoBeTBa 09.03.2022 . (mpoTokon Ne 9).

/’_7\'

‘/ I i T
3aBenyromnuii kapeapoit > 5 // A.A. Hegoctyn

2=
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[Ipunoxenue 1

THUITOBBIE TECTOBBIE 3AJAHUA

TectoBoe 3aqanue Ne 1 (3akpbiTas ¢popma)

Bonpoc 1

CKOpOCTh MaTepHAIbHON TOYKH — 3TO ....

1. mpousBoAHAs OT MYTH MO BPEMEHU 3. IPOU3BOIHAS OT PaINYC-BEKTOPA TOUKH 10
BpPEMEHHU

2. OTHOIIICHUE TIyTH, MPOIICHHOTO 4. BEKTOp, paBHbII OTHOIIECHUIO BEKTOPA

MaTepUaIbHOM TOYKOM, K TPOMEKYTKY MepeMENIeHHs K MPOMEXKYTKY BPEMEHH

BpPEMEHHU

Bonpoc 2

BTtopoii 3akoH HproTOHa MOXXHO C(OPMYIMPOBATH CIACAYIOIIMM 00pa3oMm:

1. CkopocTh U3MEHEHUS HMITYJIbCA Tela paBHa | 3. Beskoe Temo HaXoauTCst B COCTOSTHUH ITOKOST
JIEHCTBYIOILIEH HA HErO CUJIe WJIM PAaBHOMEPHOTO MPSMOJIMHEHUHOTO
JIBUKEHUS, TIOKA B3aUMOJICHCTBUE C IPYTUMU
TeJaMU HE 3aCTaBUT €ro U3MEHUTh 3TO

COCTOSIHHE
2. Bo Bcex mHepnuaabHBIX cucreMax otcuéra | 4. Cwiibl, ¢ KOTOPBIMH JEHCTBYIOT APYT Ha
BCE MEXAHUYECKUE SBJIICHUS IIPOTEKAIOT Jpyra B3auMOJECHCTBYIOLIME TEJIa, PaBHbI 110
OZIMHAKOBO IIPU OJIMHAKOBBIX HAYaJIbHbIX BEJIMYMHE U IIPOTUBOIIOIOKHBI 110
YCHOBUSIX HAINPABJIECHUIO

Bonpoc 3
MoOMEHT WHEPIIMU TOHKOCTEHHOTO IIJIMHIpa paauyca R 1 Macchl M OTHOCUTENIBHO OCH,
MPOXOJIAIICH BJIOJIb €r0 OCH CUMMETPHUH, OTIPEACTISETCS CIEAYIONUM BBIPAKCHUEM:

1. 2MR? 3. MR’

2. 5/2MR? 4. 2I5MR?

Bonpoc 4

IIpu pe3onance ....

1. aMIIMTYy/1a BRIHYXJACHHBIX KOJICOAHMI 3. HauanbHas (aza KoseOaHuil paBHA HYITIO

TOCTUTaeT MaKCHUMyMa
2. (ba3a BEIHYKJEHHBIX KoJleOaHMil JocTuraer 4. BHEIIHEE BO3/EIICTBIE OKa3bIBaeTCs B ase ¢

MaKkcHUMyMa KOJIe0aHUSIMU CHCTEMBI

\Bonpoc 5

3akoH boiinsg-MapuoTtTa (ypaBHEHHE H30TEpMbl) ONHMCHIBACTCS CIEAYIOIIMM BbIPR)KEHUEM:
1. V=Vo[ 1+B(t-to)] 3. PV=const

2. P=Pg[1+a(t-t)] 4. PVV'=const

\Bonpoc 6

Dopmyna Maiiepa BBITJISLIUT CIIeTYIOIUM 00pa3oMm:

1. cp=CytR 3. PV'=const

2. ClC=y 4. S=kIn W

Bonpoc 7
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qDOpMy.TIHpOBK& Knay31/1yca BTOPOI'0 Ha4Yajla TCPMOJAMHAMUKHA 3aKITH0YACTCA B CJICAYIOIEM:

1. TeryoTa HE MOXET CaMOIIPOU3BOJIEHO
MEPEeXOUTh OT Telia 00Jiee HarpeToro K MeHee
HarpeToMy

3. JIto0as TepMoAMHAMUYECKAs H30JIMPOBAHHAS
CHCTEMa CO BPEMEHEM MPUXOIUT B COCTOSIHUE
[PaBHOBECHSI, XapaKTEPU3yEMOE HEKOTOPOU
TeMIepaTypou

2. KonmnuecTBo Temmnia, cOOOIMEHHOE CUCTEME,
MIET HA IPUpAIICHUE BHYTPEHHEH SHEPT U
CHUCTEMBbI M COBEPIIECHUE CUCTEMOM pabOThI HaJY
BHEIIHUMH TEJIaMU

4. Teruora He MOXKET CAMOIIPOU3BOJIBHO
MepexXOJUTh OT TeJIa MEHee HarpeToro K Ooiee
HarpeToMy

\Bonpoc 8
TerIonpoBoTHOCTE — 37O ...

1. 00ycIOBICHHOE TETIOBBIM JIBUKCHUEM
MOJIEKYJI IPOHMKHOBEHHE OJHUX BEILECTB B
00BEM, 3aHATHIN IPYTUMU BEIIECTBAMHU

3. nmporiecc oOMeHa UMITYJIbCaMU MOJIEKYJT
MEKy CIIOSIMH BEIIECTBA

2. Ipouecc NepeHoca TEII0BOM SHEPIHH,
00YCIIOBJICHHBIN XaOTHYECKUM JBHKCHUEM
MOJIEKYJI

4. IMpoIecCC HArpC€BaHus UJIN OXJIAKIACHUA
TGpMOIIHHZlMH'—IGCKOfI CHUCTCMBI

\Bonpoc 9

PACIIPCACIIAOTCA Ha HUX SapHI[BI?

JIBa mapajieIbHO COEIMHEHHBIX KOHIEHCAaTOpa pa3inuHbix eMkocten Cy>Cq 3apskarorcs. Kak

MMOTCHIMAJIa. CpaBHI/ITe 3apAbl HA HUX!

1. 01=0 3. 01<02
2. g:>02 4. qlqu:O
\Bonpoc 10

JlBa METaTTMYECKUX MIapa pa3HbIX auametpoB (di =2 d;) 3apshkeHbl 10 OANHAKOBOTO

'YKa)kuTe BEpHBIN OTBET:

1. 1= 02 3.401=0Q>
2.01 =202 4-Q1ZQ2/2
Bonpoc 11

1. cBET 3TO IOTOK 9JICKTPOHOB

3. CBET - 3TO IpoaoJjibHas 3JICKTPOMArHUTHAA
IBOJIHA

2. CBET 3TO ABHUIKCHUC YaCTULL CPCABI

4. CBET - 3TO HornepeuHad 3JICKTPOMAarauTHasd
IBOJIHA

Bonpoc 12

CKOpPOCTh pacipOCTpPaHEHUS HIEKTPOMATHUTHOM BOJIHBI TIPH MEPEX0/ie €€ U3 Cpebl ¢
MoKasaresem npenomieHus N= 1,5 B Bakyym U3MEHHUTCS B ...pasa.

v nmapaMarHeTUKOB HAMAarHM4€HHOCTD:

1.2 3.2,5
2.3 4.1,5
Bonpoc 13

1. COBIAAACT IO HAIIPABJICHUIO C
HAIMPsXKCHHOCTBIO BHCIMHETO MArdHUTHOI'O ITOJIA

3. HaIpaBJICHA IMOA YI'JIOM K HAIIPsI’KCHHOCTU
IBHCIITHET'O MAarHUTHOT'O ITOJIsA

2. HalrpaBJIeHa B CTOPOHY, MPOTHUBOMOJIOKHYIO

4. nepneHIuKyIsipHa K HanPsDKEHHOCTH
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‘Hapr[}KeHHOCTI/I BHCIIHEIO MAaroHuTHOI'O I10JIA

‘BHCIHHCFO MarouTHOI'O ITOJIA

\Bonpoc 14

OITYIHICHHBIX B CTAKaH C BOI[Oﬁ

Jl71s1 Toro, 4TOOBI BOJIA 3aKHIIENa CKOpee, Halo COSUMHUTh OOMOTKH JIBYX HarpeBaTeseH,

1. mapajsienbHO

3. IIOCJICA0BATCIBHO

2. BKIIIOYUTH OJJHY OOMOTKY

4. 6e3pa3TuIHO

Bonpoc 15

pn=1.

Onpenenure CKOPOCTh PaCIPOCTPAHEHUS AIEKTPOMArHUTHBIX KOJIeOaHUI B CTEKJIE, eClu € = 7,

1.0,43-10%m /¢

3.1,13-10%m/ ¢

2.131-10%m/c

4.3-10%m/c

\Bonpoc 16
YTJI0BO€ YCKOPEHHE — ITO ...

1. BTOpas nponsBoHas OT paguyc-BEKTOPA 110
BPEMEHH

3. OTHOLIIEHHE MOMEHTA CUJI, ACUCTBYIOIUX Ha
T€J10, K €10 MOMEHTY HHEPLHH

2. IPOU3BOJHAS OT YIJIOBOM CKOPOCTH I10
BPEMEHHU

4. IIPOU3BOAHAA paANyC-BECKTOPA II0 BDEMCHHA

CJICAYIOIIUM COOTHOIICHUCM!

\Bonpoc 17

MOMEHT CHJIBI OTHOCUTEIILHO TOUYKH OMPEACIISACTCS BBIPAKCHHUEM . ...
1.M=[R, F] 3. M=V°/R
2.M=Jeg 4. M =¢ R

\Bonpoc 18

Kunetuueckas SHEPTHU: Bpallaroerocsd Tejia B KJ1aCCUYECKON MEXaHUKE OIIPCACIIACTCA

1. T=Jw’/2 3. T=mgh
2. T=mV°/2 4. T=mV°/R
\Bonpoc 19

Ypasuenue bepHyim onuceiBaeTcs cienyromend GopmMyIion:

1. pV’[2 + pg/ + P = const

3. pgV=const

2. mV/2+ mg/ + P = const

4. SV+pgh+P=const

\Bonpoc 20

YpaBuenue Knaneiipona-MenieneeBa BBIMISIUT CISIYIOIIM 00pa3oM:

1. P+V=pRT 3. P+V=R/T

2. PV=yRT 4. P/V=pRT

\Bonpoc 21

YpaBHeHHe, BRIpa)karoliee NepBoe Hayaja0 TePMOJIUHAMUKH BBITJISIUT CIIETYIOIUM 00pa3oM:
1. Q=AU+A 3. dQ=TdS

2. T]:l-Tz/Tl 4. S=klnQ

Bonpoc 22

Boipaxxenue aisa KT mukna KapHo BRIMISAUT CleayrONmM 00pa3oM:
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[TIPOTPAMMBI BBICILIET'O OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1
1 . T]:l‘Tmax/Tmin 3 . T]:Tmll’l/TmaX—l
2. n=Tmin/Tmax 4. n=1‘Tmin/Tmax
\Bonpoc 23
Ecau nuamertp v JUiMHY IPOBOJIa YMEHBIIUTH B 2 pasa, €ro CONPOTUBIICHHUE
1. yBenmuuTcs B 2 paza 3. ymeHbIIUTCS B 4 pasza
2. BO3pacTeT B 4 paza 4. ymensintes B 4 pasa
\Bonpoc 24

MaruutHoe noJsie co3gaéres:

1. B3aUMOJICHCTBYIOIIUMU JIEKTPUYSCKUMU 3. TIOCTOSTHHBIM JICKTPUYECKUM TI0JIEM
3apsiiaMu

2. HCIIOABHIKHBIMH JJICKTPUYCCKUMU 3apAlaMU 4. ABVIKYHIUMCS ITIOTOKOM 3apsIPKCHHBIX YaCTUI]

\Bonpoc 25
[Tpu neperopanuu jammouku JI; mokazanue amnepmeTpa

—®
oL@

1. ymeHbIIUTCSA 3. HE U3MEHUTCS

2. yBEIUUYUTCS 4. amnepmerp nokaxker 0

Bonpoc 26

B 1mikase 37eKTpOMarHUTHBIX BOJIH BUJMMOE U3JTy4YE€HUE HAXOJUTCS MEXKIY:

1. ynbTpamoaETOBBIM U PEHTT€HOBCKUM 3. PEHTTEHOBCKUM M FraMMa- U3JIy4eHHUSAMHU
M3ITy4YEeHUSIMU

2. paaroBOJIHAMU U MH(pPaKpaCHBIM 4. nadpakpacHbIM U yIbTPa(HUOIETOBBIM
M3JIy4EHUEM M3ITy4EHUSIMU

Bonpoc 27

Eciu ecTecTBEHHBIN CBET MaAAaeT HA IPAHUILY pa3jierna noJ yriaoM bprocrepa, TO OTpaKEHHBIN
iTyd:

1. YacTUYHO MOJIIPU30BaH 3. paznensercs Ha ABa

2. MIJIOCKO NOJIIPU30BaH 4. LUPKYJISIPHO NOJIIPU30BaH

\Bonpoc 28

Eciy HanpsKeHHOCTD MoJis E YBEJIMYUTH B 6 pa3, TO INIOTHOCTh TOKA B TPOBOJAHHUKE

1. Bo3pacrer B 36 pa3 3. ymenbmntcs B 36 pas

2. yMeHbIINTCA B 6 pa3 4. yBenmuutcs B 6 pa3

\Bonpoc 29

YKaXHTE dJIEKTPUUECKYIO 1IETTh, B KOTOPOU MOXHO BO30YJIUTH CBOOOTHBIE SJIEKTPOMArHUTHBIC
KoseOanus q = q, cos(wyt + Q):

1. 3
B i
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2. 4.
I
| .
[ ]
LI
R ~ 0
\Bonpoc 30
BeKTop MIOTHOCTH MOTOKA 3JIEKTPOMAarHUTHON HEPTUU ONPEACIIAETCS CIEIYIOINUM
BBHIPOKCHUEM:
1.S=[E B] 3.S=[D B]
2.S=[E H] 4. S =[DH]
TecToBoe 3aganue Ne 2
(3akpbiTas popma)
Bonpoc 1

IIpu noctynaTenbHOM IBUKEHUM . ...

1. Temo JABHIXKCTCA I10 HpﬂMOﬁ

3. BCe TOYKH TeJla ABMKYTCS 110 IPSIMBIM
JIMHUSAM, NTapaJUIeIbHbBIM APYT IPYTy

2. mo0as npsiMasi, CBsI3aHHAsI C TEJIOM
nepeMeniaeTcs napaiebHO caMoi cebe

4. Teno IBMXKETCSI pABHOMEPHO

Bonpoc 2

KOMITOHCHTHI.

IIo oTHOImIEHHIO K TPACKTOPUU ABUKCHHUA BEKTOP YCKOPCHUA PACKIIAABIBAIOT HA ...

1. BepTUKaAJIbHYIO ¥ TOPU30HTAIBHYIO

3. HepHeHIMKYISIPHYIO U apaIeIbHYIO

2. HOPMAJIbHYIO U TAHTCHIIUAJIbBHYIO

4. MyTeBYIO U NEPEMELIATENIBHYIO

Bonpoc 3

AHanoromMm mMaccel B YPaBHCHHUU NTUHAMUKHU BPAIIATCIILHOTO ABUXKCHUS SABJISACTCA . ...

1. MOMEHT MHEepLH

3. YIJI0BOl MOMEHT

2. MOMEHT BpalleHus

4. MOMEHT JIBHKECHHUS

Bonpoc 4

3akoH ApXHUMeJa ONUCHIBaeTCs cienyrome Gopmymnon.

1. FA=mgh 3. Fa=pgV
2. FA=FIS 4. Fa=pgh
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Bonpoc 5

Konebanus TOUKH OMUCHIBatOTCS BhIpakeHreM: X=25iN(5t+2). HauanpHas daza konebanuit
paBHa ....

1.2 pan 3.7 pan

2.5 pan 4.0 pan

Bonpoc 6

M30TepMbl HlealIbHOTO Ta3a B KoopauHaTax P-V mpencraBusior coboii ...
1. mapabouibl 3. runepOoIIBI

2. IpsiMbIe 4. anua0aThl

Bonpoc 7

WUneanpuerii ras ....

1. cocTout U3 MOIJICKYJI, KOTOPbIC 3. MOAYUHACTCA YPABHCHHUIO KHaHCﬁPOHa'
MNPEACTaBIAKOTCA MAaTCPHAJIbHBIMH TOYKaAMU MGHILCHGCBa

2. COCTOUT U3 MOIJICKYII, B3aHMOHeﬁCTByIOIHHX 4, MOAYUHACTCA YPABHCHHUIO BaH')ICp'Ban'IbCa
JIDYT € IPyToM

Bonpoc 8

ITokazarenb aguadbaThl paBeH OTHOLICHHUIO ....

1. Tenno€MKOCTH ra3a npu MOCTOSTHHOM 3. U3MEHEHUS SHEPTUH CUCTEMBI B
JABJICHUH K TETUIOEMKOCTH MPHU TIOCTOSTHHOM | aina0aTHYeCcKOM MPOIECCe K KOTUYECTBY
00BEME IIOJBEIEHHOIO K CUCTEME TEIUIA

2. TeTMIOEMKOCTH Ta3a P MOCTOSHHOM 4. KonM4ecTBa NOJABEAEHHOIO K CUCTEME
00BEME K TETNTIOEMKOCTH IIPU MTOCTOSHHOM TerJia K U3MEHEHHUIO SHEPTHUH CUCTEMBI B
JIABJICHUU annabaTH4ecKoM Ipolecce

Bonpoc 9

3Has yron bprocrepa, MOXKHO ONPEAEINTS!

1. paboty BBIXO/A 3. mokaszaTeib NPeTOMIICHHS

2. CTENEHb NOJIAPU3ALNN 4. yron nudpakinuu

Bonpoc 10

HpI/I nepexXoac CBECTOBOIO JIyda U3 BO3ayXa B HEKOTOPOC BEUICCTBO CKOPOCTH CBETA
n3MmeHsercs Ha 20 %. OHpe,Z[eJII/ITC IOKa3aTCJIb MPCJIOMJICHUA DTOI'0 BCUICCTBA.

1.1,25 3.2
2.15 4.25
Bonpoc 11

Ecnu yBennuuTh paccTossHUE MKy IJTACTUHAMMU B 2 pasa, TO HAMPSHKEHHOCTD MOJIS IIOCKOTO
KOHJEHCaTopa

1. yBenmmuuTcs B 2 pa3a 3. HE U3BMEHUTCSA
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2. yBenM4MTCS B 4 pa3a 4. yMeHbIIUTCS B 2 pa3a
Bonpoc 12

Bemmunna BJ'IGKTpOI[BI/I}KYIHeﬁ CUJIbl MHAYKIIUU 3aBUCUT

1. oT crmocoba u3MEHEHHUSI MATHUTHOTO ITIOTOKA| 3. OT BEJIMUHUHBI HHAYKIITMOHHOI'O TOKa

2. OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO 4. OT HampaBJIEHUS! MATHUTHOTO MTOTOKA
MOTOKA

Bonpoc 13

MeHBIIYIO 4YacTOTY U3 NMEePEUNCICHHBIX HUKE SJIEKTPOMArHUTHBIX U3ITy4YEeHUN HMeeT

1. BuaMMOE 3. PEHTI€HOBCKOE

2. na(ppakpacHoe 4.y — u3ny4yeHue

Bonpoc 14

B mpocreiiniem koebareabHOM KOHTYpe COOCTBEHHAS IUKIMYECKast 4aCTOTa
9JIEKTPOMArHUTHBIX KOJI€OaHUH 3aBUCHUT?

1. or HagabHO (a3el KoeOaHUH 3. OT BETMYMHBI EMKOCTH Y COITPOTHUBIICHHS

2. OT BETMYMHBI EMKOCTH U MHAYKTUBHOCTH 4. OT aMITUTYABI KOJieOaHU

Bonpoc 15

B 3akone Mamoca: | = lg cos 2 @, lo ecTb MHTEHCHBHOCTH:

1. ecTecTBEHHOI0 CBETa 3. YaCTUYHO MOJIIPU30BAHHOTO CBETA

2. TUIOCKO TMOJISIPU30BAHHOTO CBETA 4. SITUNTHYECKH MOJSIPU30BAaHHOTO CBETa
Bonpoc 16

WneanpHast )KUIAKOCTH — 3TO KUAKOCTD ....

1. ¢ HyJIeBOH TUIOTHOCTBIO 3. B KOTOPOH OTCYTCTBYET BHYTPCHHEE TPECHUE
2. Ut KOTOPOU BBITIOHSIOTCS 3aKOHBI 4. Ul KOTOPOU BBITIONHSETCS 3aKOH bepHym

[Tackans u Apxumena

Bonpoc 17

Teopema IlItelinepa onucsiBaeTcs cieayonmei Gopmyoi.

1.J=).+m a° 3. M =d (Jo)/dt

2.M=[R,F] 4.M=Re

Bonpoc 18

MHepnumanbHON HA3bIBAETCS CUCTEMA OTCUETA .. ..

1. B KOTOpOI1 BBINIOJIHAETCS MEPBBII 3aKOH 3. B KOTOpOM BBINIOJIHAETCS] BTOPOH 3aKOH
Herotona Herotona

2. B KOTOPOM BCE MEXaHUUECKUE SIBJICHUS 4. KoTopasi ABMXKETCS C YCKOPEHUEM
IIPOTEKAIOT OIMHAKOBO MPU OJIMHAKOBBIX
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‘ Ha4daJIbHBIX YCJIOBHAX

|

XapaKTePHU3YeTCs ... BPAIICHHSI.

Bonpoc 19 PaBHOMepHOE BpaliaTeibHOE ABUKEHUE MATEPUATIBHOM TOUKHU MOJHOCTHIO

1. yrioBoi CKOPOCTBIO M IEPUOTAOM

3. YIII0BO# CKOPOCTHIO M YaCTOTOM

2. 4aCTOTOU U MEPUOJIOM

4. painycoM U 4acTOTON

Bonpoc 20

[lepBoe Ha4anO TEPMOJMHAMUKY MOKHO CQOPMYIMPOBATH CIEAYIOIIUM 00Pa30M.

1. HeB03MOk€H caMONIpOU3BOJIbHBII IEpEXo
TeIIa OT Teja ¢ 0oJiee HU3KOU TeMIiepaTypon
K Telry ¢ 060Jiee BBICOKOH TeMIlepaTypon

3. HeB0o3MOK€H caMOIIPOU3BOJIbHBIN M1EPEXO0/]
TeIu1a OT Teja ¢ 0oJiee BICOKOM
TEMIIepaTypoil K Tery ¢ 6ojee HU3KOMH
TEeMIIepaTypoi

2. KonmnvecTBo Temia, COOOMEHHOE CUCTEME,
UAET Ha IpUpallleHue BHYTPEHHEW SHEpruu
CHCTEMBI U COBEpLICHHE CUCTEMON pabOThI
HaJl BHEIIHUMU TeJaMU

4. HeBo3MOKEH KPYroBOil mporiecc,
€IMHCTBEHHBIM PE3yJIbTaTOM KOTOPOT0o ObLIO
ObI coBepIlIeHHE PA0OTHI 32 CUET OXJTAKICHHS
TEIJIOBOT'O pe3epByapa

Bonpoc 21

TennoéMKOCTh B M30TEPMHUUYECKOM MPOIIECcCe PaBHA ....
1.0 3.vR
2.0 4. vVRT
Bonpoc 22

Koaddumnuent nosesHoro necTBus TEIUIOBOM MalTuHbI, padoTtaromiei no nukiry Kapho ...

1. Bcerna 6ombie, uem KI1J] mro6oro apyroro
[IUKJIA C TEMU K€ TeMIIepaTypaMu
HarpeBarcjisd U XOJIOAUJIbHHUKA

3. 3aBHCHUT OT CBOMCTB pa6oqer0 TCIa U
Pa3HOCTU TEMIICPATYP HArpEBATCIIA U
XOJIOJUJIbHUKA

2. 3aBUCHUT TOJILKO OT CBOMCTB pabouero tena
Y HE 3aBUCHUT OT TEMIIepaTyp HarpeBaTels u
XOJIOAWJIBHUKA

4. He 3aBHCHUT OT CBOMCTB pabouero Tena u
TEMIIEpaTyp HarpeBaTeNsl U XOJIOJUIbHUKA

Bonpoc 23

BHYTpeHHCC TPCHUC MOXKHO OIIPECACIINTD, KAK ....

1. mporiecc M3MEHEHHsI CKOPOCTEHN ABUKEHUS
MOJIEKYJT

3. CBOMCTBO peabHOM KUJKOCTH OKa3bIBaTh
COIIPOTUBIICHUE NIEPEMELLEHUIO €€ CIIOEB IPYT
OTHOCHUTEIIBHO JIpyra

2. 00yCJIOBIEHHOE TEIUIOBBIM JIBUKEHUEM
MOJIEKYJI IPOHUKHOBEHUE OJIHUX BEIIECTB B
00BEM, 3aHATHIA APYTUMU BEIIECTBAMU

4, nponecc yCTaHOBJICHUA PaBHOBCCHOTI'O
COCTOAHHA CUCTEMBI

Bonpoc 24
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Paccrosiust ot cocenanx 30H peHens 10 3aJaHHON TOYKH HAOII0IeHNs TU(PaKIIIT
OTIIMYAIOTCSI IPYT OT apyra Ha: (A - AJIMHA BOJHBI).

1. A/4 3. 3\4
2. \/2 4.\
Bonpoc 25

VKaKHTE 3aKOH, KOTOPOMY cooTBercTByer hopmyrna Q = Ut/ R:

1. 3akon Kynona 3. 3ak0oH Buaemana — ®panna

2.3akoH Oma B MHTErpaJibHOU (hopme 4. 3axon JIxoyns — Jlenma

Bonpoc 26
YKaKUTE BEPHYIO KAPTHHY CHJIOBBIX JIMHUHA MAarHUTHOTO TTOJIS IPSIMOTO TOKa (+):
1. 3.
2.
4,
Bonpoc 27

CdopmynupyiiTe 3aK0H MOJHOTO TOKA ISl TOKOB IMPOBOJIMMOCTH:

1. HA BCAKUM IMPOBOJHUK C TOKOM, 3. OUPKYJIIALNA BEKTOPA HAIIPSXKCHHOCTHU

HaxoaamuMcesa B MAarHuTHOM IIOJIC, I[CflCTBy@T
CHJIa

MarHUTHOTO IOJIS BJIOJIb 3aMKHYTOI'O
KOHTYpa paBHa CyMMe€ TOKOB, OXBAaTbIBAEMBIX
JTAHHBIM KOHTYPOM

2. MAarHUTHBIN IOTOK Y€PE3 3aMKHYTYIO
MOBEPXHOCTh paBeH 0

4. MarHMTHOE TOJI€ TOKA, IPOTEKAIOLIETO 110
0ECKOHEYHO JJIMHHOMY COJICHOMIY,
COCPEOTOUEHO BHYTPH COJICHOUIA

Bonpoc 28

Cwila TOKa, POTEKAOLIEro B KaTyIIKe, H3MeHseTcs 1o 3akony 1=0,1t%. Eciu npu sToM Ha
KOHIIaX KaTyIIKU B MOMEHT BpeMeHu 5C HaBoautcs DJIC caMOMHAYKIUU BETHUYNHON
£6=2,0-107 B, TO MHIyKTHBHOCTb KATYIIKH PABHA:

1.0,01 Tn 3.0,02TH
2.0,03TH 4.0,04 I'u
Bonpoc 29

Kycok Hen3onmpoBaHHOM POBOJIOKH UMeeT conpotuBienne R=2 Om. Ecnu npoBosoky
pa3pe3arh NOCPEMHE U CBUTh NOJIYUYEHHBIE IOJOBUHBI IO BCEH JUIMHE, CONPOTUBJIEHUE 3TOM
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IPOBOJIOKU OYJIET paBHO

HaIIpaBJICHUC

BEKTOPA MarHUTHOM MHAYKLUHU B TOUKE A.

1.0,5 Om 3.0,25 Om
2.2 Om 4.4 Om
Bonpoc 30

[To npsiMoTMHEHOMY MPOBOJIHUKY T€UET TOK |, Kak MOKa3aHO HA PUCYHKE. Y KaXHUTe

o\
1. x Ham 3. BJICBO
2. OT HacC 4. BIIpaBo

TecToBoe 3ananue Ne 3 (3akpbiTas popma)
Bonpoc 1

IInoTHOCTH BEllecTBa — 3TO ...

1. macca CAVMHUYHOI'O 00BEMa B€OICCTBA

3. mpou3Be/ICHHE MACChI TeJa Ha ero 00bEM

2. Mepa UHEpTHOCTH Teja

4. ero crocoOHOCTb COXPaHATh (POpMy B
YCJIOBHUSIX BHEIIHUX BO3JAECHCTBUI

Bonpoc 2

Teno maccoii 1 kr, 1BUrasich MoJ I€UCTBUEM CHIIBI TSDKECTH B TEUEHUH 2 CEKYH]I ITOJIydaeT
VIMITYJIBC . ...

1.2H-c 3.20H-c

2.1H-c 4.5H-c

Bonpoc 3

1. MoMeHT HHepIMH OAHOPOIHOIO JUCKa paguyca R 1 Macchl M OTHOCUTENBHO €r0 OCH
BpallleHUs ONPEAEIISETCS CIEAYIONIUM BbIPaKEHHEM.

duznueckuii MasITHUK — 3TO ....

1. 1/2MR? 3. MR

2. 2MR? 4. MR?

Bonpoc 4

YcnoBue HEPa3pBIBHOCTH JKUKOCTH OMMCBHIBACTCS CIIEYIONIEH (hOpMYIIOi.
1. S]_V;L: Ssz 3. plgh: ngh

2. P1V1: P2V2 4, plgV1=p2gV2

Bonpoc 5
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1. MmaTepuanbHas TOUKa, IOABEIICHHAS Ha 3. Ipy3, 3aKpPEIUIEHHBIN Ha IIPY>KUHE
HEBECOMOM HEPACTSKMMOW HUTH

2. MaTepuaibHOE TEJO, IOIBELIEHHOE Ha 4. puznyeckoe Teo, COBEpLIAOLIEEe
HEBECOMOM yIIpyrol HUTU KoJsie0aHUs O[] IEHCTBUEM CHJIBI TSDKECTH
Bonpoc 6

MOMEHT UMITyJIbCa MATEPUAIILHON TOYKH ONPEACIIACTCS KaK ....

1. BeKTOpHOE IpOU3BECHUE €€ pauyc- 3. IPOM3BOIHAS OT UMITYJIbCA 110 BPEMEHU
BEKTOpa M UMITYJIbCa

2. IpoW3BOJIHAS OT UMITYJIbCA 10 KOOpAUHATE | 4. cyMMa MPOU3BEAECHUI KOOPIUHAT
MaTepUaJIbHOU TOYKU HAa COOTBETCTBYIOIIHE
UM IIPOCKLUU UMITYJIBCA

Bonpoc 7

KosiebaHust TOYKH ONKMCHIBAIOTCS BhIpakeHuem: X=3sin(nt+5). [lepuox konebanuii paseH ...
1.5T 3. 7T

2.31n 4.2Tn

Bonpoc 8

SHGKTpI/ILIeCKI/IM MOMCHTOM JMIIOJI HAa3bIBACTCs BCKTOPHAA BCIMYHHA, OIIPCACIIsICMast
BBIPAXKCHUEM.

1.P=md 3.P=q?¢
2.1_521_))-805) 4.1_522680E
Bonpoc 9

Ykaxute GpopMyy, ONpeeNIONIy0 YHEPTHIO 3apsHKEHHOTO MPOBOIHUKA, B KOTOPO
JIOTIYIIIeHAa OINOKa

1. W = co?/2 3. W =q?/2c
2. W = qo*/2 4. W = qo/2
Bonpoc 10

MarnauTHsiii motok @ = 40 MB6 npoHu3biBaeT 3aMKHYTHIN KOHTYp. Onipenenure cpennee
3Hauenune DJ1C nHayKIMY, BOZHUKAIOIIEH B KOHTYPE, €CJIM MarHUTHBIM MOTOK U3MEHHIICS J10
HyJIs1 3a Bpems, paBHoe 2 - 10 > c.

1.2B 3.80-10 °B
2.8B 4.20B
Bonpoc 11

Pemenne muddhepeHIMaTLHOTO YpaBHEHHS, OTICHIBAIOIIETO 3aTyXaIOHe KOJICOaH s B
d? q

2
Koje0aTenbHOM KOHType: At

+2,8@+a)fq =0
dr
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HUMCCT BUA:

1.9g=qgocos(wot+a)

3.g=qocos(mt+a)

2.9=qoe P'cos(wot+a)

4.9=qoe Plcos(wt+a)

Bonpoc 12

3apspKeHHAs 4acTUIIA BIIETAeT B OJHOPOJHOE MAarHUTHOE TTOJIE TIOJT YTJIOM O = 71/3 K JTUHUSAM
MarHuTHOM MHAYKIHH. YacTuia OyJaeT IBUTaThCs

1. 6e3 u3MeHeHus1 HaIIpaBJICHUS JBUKEHUS

3. o IpsIMOM BAOJIb JIMHUM UHIYKIIUH

2. 10 BUHTOBOM JIMHUH

4. 10 OKPYKHOCTH

Bonpoc 13

OnTuueckas Pa3HOCTh X04da ABYX I/IHTCp(bepI/Ip}IIOH_II/IX BOJIH MOHOXPOMATHYCCKOT'O CBETA

paBHa 0,3 A. Omnpenenute pazHocts paz Ao.

1.03x 3.05x
2.04 1 4,067
Bonpoc 14

Kpacnas rpaanna portodddexra 3aBucut

1. OT XMMHYECKON IPUPO]Ibl BELIECTBA

3. OT 4aCTOTHI I1aIAIOIIETO Ha KaTo/ CBETa

2. OT UHTCHCUBHOCTH nagaromiero Ha Katoq
CBCTa

4. OT MaKCUMaJIBHOW CKOPOCTH
(OTO37EKTPOHOB

Bonpoc 15

JIuHMM TONBKO yIbTpagroIeTOBOM 001aCTH CIEKTPA HAaXOIATCSl B CHEKTPAJILHOM CepUH
1. Jlaiimana 3. ITamena

2. baibmepa 4. bpakera

Bonpoc 16
HMiynsc Tenna — 310 ...

1. MMPOU3BCACHUC MACCHI TCJIa HAa €0 CKOPOCTH

3. OTHOIIEHHE CUJIBI, IEHCTBYIOIIEN Ha TEJIO K
€ro macce

2. IpOM3BEICHNE MACCHI TeJla Ha KBaJpaT €ro
CKOpPOCTH, JIEJIEHHBIN Ha J1BA

4. KHHETHUYeCKast SHEPTHUA ABUKCHUA TCJIa

Bonpoc 17

OTHOCHUTEIBHO COXPAaHEHUsI MEXaHUUECKOW SHEPTUU CIIPABEUIMBO CIEAYIOIIEE YTBEPHKIACHUE.

1. Mexannueckasi 3HEpIrus 3aMKHYTON
CUCTEMBI OCTAETCs IIOCTOSTHHOMN

3. Mexanuueckas SHEpPTHUA TCJa ocTaércs
IMOCTOSIHHOM pu B3aUMOACHCTBHUIX

2. MexaHuueckas SHeprus 3aMKHYTOM
KOHCEPBATUBHOM CUCTEMBI OCTAETCS
MTOCTOSIHHOU

4. MexaHuueckasi SHEprus Tejia He
HU3MCHACTCA 1100 I[eﬁCTBHeM KOHCCPBATHUBHBIX
(970
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Bonpoc 18

LlenTp Macc 1ByX rpy30B Maccamu 2 U 6 KT, paClOJI0’KEHHBIX Ha PACCTOSIHUU 3 M APYT OT
Jpyra, HaXOAUTCS Ha PACCTOSIHUM ... OT rpy3a OoJblieil Maccel. Pazmepamu rpy30B MOXKHO
npeHeOpeyb B CPAaBHEHUHU C PACCTOSHHEM MEX]1y HUMHU.

ConpoTHuBiIeHHE TPOBOJA, €CJIM €r0 AUAMETP U JUIMHY YMEHBIIUTH B 2 pa3a

1.0,75m 3.1,0m
2.1,5m 4.2,0m
Bonpoc 19
JlaBiieHME B HEMOIBUKHON HECKUMAEMOM KUJKOCTH . ...
1. He 3aBUCUT OT PACCTOSIHUS J10 €€ 3. 3aBHCUT OT PacCTOSHUS 10 €€ OBEPXHOCTH
MOBEPXHOCTHU Y HE 3aBUCUT OT POJA KHUJKOCTU
2. HE 3aBHCHUT OT POJIa KUIKOCTH 4. onpenensercs o popmyne: P=Py+pgh
Bonpoc 20
CrannoHapHbIM Ha3bIBAlOT TEYECHHUE .. ..
1. mapaMeTpsl KOTOPOTO HE 3aBUCST OT 3. KOTOpO€E HE U3MEHSETCS CO BpEMEHEM
KOOPJIMHATHI
2. U1l KOTOPOTO BBITIOJIHAIOTCS 3aKOHbI 4. nust kotoporo uucio PeliHonbaca He
[Tackans u Apxumena npesbimaet 1000
Bonpoc 21
KosiebarenbHblii poriecc XapakTepu3yercs ...
1. BpemeHeM 3. yacToTO!
2. KOOpJUHATON 4. CKOPOCTBIO
Bonpoc 22
Ykaxurte GopMyay eMKOCTH I1apa, HaXOSIIErocsi B BAKyyMe:
1.gg,S/d 3. 4megy R
2.5, S/d 4, 4ngy R
Bonpoc 23
YKakuTe MaTeMaTH4ecKylo 3aliCh TeopeMbl ['aycca 111 MarHUTHOTO  TTOJISL:

b, =§B,dS S
1. . f BdS = p,l

3. s

(bmzideScosa >

5 . §Bds=o0
4, s

Bonpoc 24
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1. yBenmuntes B 2 pasa

3. ymeHbIuTCs B 4 pasza

2. Bo3pacTer B 4 paza

4. ymeHnblInTCs B 2 pasa

Bonpoc 25

CBOOOIHBIX JICKTPOMArHUTHBIX KOJICOaHUM:

VYKaxuTe 3JIEMEHThI 3aMKHYTOH 3JIEKTPUYECKOM LIenH, He00X0AUMBIE Uil BO3OYKICHUS B HEH

1. KOHACHCATOP U COIIPOTUBJIICHHUC

3. uctounuk DJIC u kaTynka MHAYKTUBHOCTH

2. KOHJICHCATOP M KAaTyIIKa HHYKTUBHOCTH

4. ucrounuk DJIC u KoHACHCATOP

Bonpoc 26

TEKYIEro IPOTUB YaCOBOM CTPEJIKU:

Ykaxure HaIlTpaBJICHUC JIMHUH HHAYKOUW MAariuTHOI'O IIOJIAA B HCHTPE KPYTrOBOT'O TOKa |,

1. o paauanbHON NPSIMON OT LIEHTPA

3. 1o pajuaIbHON NPSIMON K LIEHTPY

2. 110 OCH K HaM

4. 110 ocH OT HAC

Bonpoc 27

AMIUTATY/Ia PE3YIbTUPYIONIETO KOJIEOaHUsI, TOTYYEHHOTO TIPH CIOKEHUH KOJIEOAHUN OT IBYX
KOTepEHTHBIX HCTOYHUKOB, MUHUMAaJIbHA TPH pa3HOCTH (a3 A@

1. Ap=0 3 Ap=2kx

2. 2

Bonpoc 28

Yxaxure GopmMyny, OnpeAesoyro MOTeHIUAIbHbIM XapakTep 3JeKTPOCTaTHYECKOro MOJIs:
1. $Edl=¢ 3., E}de=0

2. $s E,dS =Daileo 4.¢s D, dS =30;

Bonpoc 29
VYKaXuTe eNUHAIY U3MEPECHHSI KOOPIUTUBHOM CUITBI JIJIs1 (hepPOMAarHeTHKOB:
1. Ammep —A 3 Ammep Ha MeTp - A/M
2. Hetoton — H 4. Heroton Ha meTp - H/m
Bonpoc 30
Ykaxute ypaBHeHrne OWHmTeWHA 1 hoTodddekra:
2 va
hVZA_mVMaKc hV=A+ﬂ
1. 2 3. 2
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o hv=A4+eU,, 4 hv=4-eU,,

[Tpunoxenue 2
TUITOBBIE 3AJIAHUS JIUISI CAMOCTOSTEJILHOM PABOTHI 11O JUCITATIIMHE
"OU3NUKA"

(s cTyIeHTOB OYHOM (POPMBI OOyUEHHUS )

Tema 1. Kunemaruka.

1. Tpu dyerBepTH CBOEro IyTH aBTOMOOWJIb MPOIIEN CO CKOPOCThIO U1 = 60 km/4,
OCTAJILHYIO YaCTh IIYTH — CO CKOpPOCThIO U2 = 80 km/4. KakoBa cpenHsis myreBas CKOpOCTh < U >
aBToMOOMIIA?

2. W3 omgHOro W TOro e MeCTa Hadald pPaBHOYCKOPEHHO [BUTAThCS B OJHOM
HAIpaBJICHUU JBE TOYKH, IPHYEM BTOpasi Hayalla CBOE JIBUXKECHHUE yepe3 2 ¢ mocie nepoi. [leppas
TOYKA [BUranach ¢ HayaJibHONW CKOPOCTBIO U; = | M/C M ycKopeHmeM a; = 2 m/c’, Bropas — ¢
HAYATBHOMN CKOPOCTBIO Uz = 10 M/c 1 yckoperueM a; = 1 M/c?. Uepes CKOIBKO BPEMEHH H Ha KAKOM
PacCTOSHUMOT UCXO/IHOTO MOJIOKEHHSI BTOpasi TOUKA JOTOHUT MEPBYIO?

3. JlBIKeHHe MaTepHanbHOI TOUYKHU 3a1aHo ypaBHeHneM I(H)=i(A+Bt))+jCt, rae A = 10
M, B=—5wm/c% C=10wmlc. HauepTtuth Tpaekroputo Touku. HaiiTu BekTopHbIie Beipaxenus U(t) u
a(t). dns momenTa BpemeHu t = 1 ¢ BBIUHUCIUTD: 1) MOAYIIb CKOPOCTH [U] ; 2) MOAYNb YCKOPEHHS [al;
3) MOy TAaHT'€HIIMATBHOTO YCKOPEHUs |at |; 4) MOIYJIb HOPMAIBHOTO YCKOPEHUS [an|.

4.  JluHeiiHas CKOPOCTh U1 TOYEK HA OKPYKHOCTH BPAIIAIOIIETOCS TUCKa paBHa 3 M/cC.
Touku, pacnonoxenHsle Ha AR = 10 cM Gnuxke K OCH, UMEIOT JUHEHHYIO CKOPOCTh U2 = 2 M/cC.
OnpenenuTs 4acTOTy BpalllEHHs 71 TUCKA.

5. MaxoBuKk Hayayl BpalaThCsi PaBHOYCKOPEHHO U 3a MPOMEXYTOK BpemeHu At = 10 c
JIOCTUT 4acTOThI BpamieHus N = 300 MuH . OnpenenuTh yriioBOe YCKOPEHHE &£ MaXxoBHUKa 1 9uciio N

060pOTOB, KOTOPOC OH CACJIal 3a 3TO BPEMHI.

Tema 2. Jlunamuka.

1. K npyxuHHBIM Becam mojBemieH Ojok. Yepe3 OIOK MEpPEeKMHYT IIHYpP, K KOHLAM
KOTOPOT'O MpUBSI3aJIM Ipy3bl MaccaMu My = 1,5 kr u my = 3 kr. KakoBo Oyzaer mokasaHue BECOB BO
BpeMs IBIKEHUS Tpy30B? Maccoil 010ka 1 iHypa nmpeHeopeyb.

2. HakyionHas miIockocTh, oOpasyromas yroi a = 25° ¢ MIOCKOCThI0 TOPU30HTa, UMEET

nmuny | = 2 m. Teno, nBurasicb paBHOYCKOPEHHO, COCKOJIB3HYJIO C 3TOH IIOCKOCTH 3a Bpemsi t =2 c.
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Onpenenutb kKodpdunueHT Tpenus f Tena o mIoCKoCTs.

3. Ha xenesnomopoxHoil miargopme ycraHoBIeHO opyaue. Macca tiaropmsl ¢
opyauem M = 15 1. Opyaue crpenser BBepx 1o yriioM ¢ = 60° K TOPU30HTY B HaIlpaBJICHUU ITyTH.
C Kxako# CKOpPOCTBIO U1 MOKATUTCS Tu1aT(opma BCIEACTBUE OTIAYH, €CIIU Macca cHapsga m = 20 kr
1 OH BBUIETAET CO CKOPOCTHIO U2 = 600 m/c?

4.  Cuapsn maccoit 20 xr netut ¢ HawanpHOUW ckopocThio 200 m/c mom yriom 60° k
ropu3oHTy. B HauBbICHIEH TOYKE MOJbEMa OH BCTPETUJI LI€JIb M MOJHOCTHIO MOTACHJI CKOPOCTH B
teyenue 0,02 c. Onpenenuts cpeaHiow cuity yaapa. ConpoTHBICHHE BO3JyXa HE YUUTHIBATD.

5. Huck paguycom R = 40 cm Bpaimaercss BOKpYr BepTHKaibHOW ocu. Ha kparo mucka
aexuTKyouk. [Ipunumas koddduiuent tpenns f = 0,4, HallTH 4acTOTy /1 BpAIICHUS, IPH KOTOPOU

KyOWK COCKOJIB3HET C JIUCKA.

Tema 3. Dueprus.

1. Haiitu paboty 4 moabeMa rpysa o HaKJIOHHOUW TIOCKOCTH JuinHOM | = 2 M, eciiu Macca
mrpy3a paBHa 100 kr, yroa HakioHa ¢ = 30°, koadduuuent tpenus f = 0,1 u rpy3 aABmxKercs ¢
ycKopeHuem a = 1 M/,

2. C kakoil HauMeHbIIei BBICOTHI N TOJDKEH HAavaTh CKAaThIBATHCS aKpoOaT Ha BEJIOCHIICS
(He paboTast HOraMu), 4ToObl MPOEXaTh MO AOPOXKKE, UMeroIIel popMy "MepTBOI meTin" paguycom
R =4 M, u He oTOpBaTHCS OT JOPOXKKH B BepXHell Touke netau? Tpenuem nmpenedpeus.

3. Co ckamel BeicoTOW 19,6 M B TOPHU30OHTAILHOM HAaINpaBIICHUH OpPOCHUIN KaMEHb CO
CKOpocThIO 36 KM/4. OnpeneanTb KHHETUYECKYIO U MOTEHIIMAIbHYIO0 SHEprun KamHus uepes 1,25 ¢
nojeta nocie Havana apuwxkeHus. Macca kamus 100 r, conpoTuBiieHHeM BO3yXa IpeHeOpeyb.

4. Teno ABUrajioch cO CKOpPOCTbIO 3 M/C. 3aTeM B TeUeHHE 5 ¢ Ha Hero JeHCTBOBala CHUia
4 H. 3a 510 BpeMst KuHeTH4YecKas sHeprus yBenuuuiack Ha 100 [Ix. Haiitu ckopocTh Tenna B KOHIIE
JIEUCTBUS CHJIBI U €70 MaccCy.

5. Pakera maccoii 250 r cogepxut B ce6e 50 1 B3pbIBUaTOro Bemniectsa. Ha kakyto BeicoTy
OHA MOXKET MOJHATHCSA, €CIU IPEANOIO0KNTh, YTO B3PbIBYATOE BEIIECTBO B3pBIBAECTCS BCE Cpasy, a
oOpa3oBaBmmecss MOpoxoBble Ta3pl uUMET ckopocTh 300 m/c. OmpenenuTs MOTEHIHATHHYIO

SHEPTUIO PAKETHI B BBICIIIEH TOUKe MorbeMa. COmpOTHUBIICHUEM BO3AyXa MPEeHeOpeYb.

Tema 4. MomeHT HUMITYJIbCa U IUHAMHWKa BpalllaTCJIIbHOTO ABUKCHU.

1.  OnpenenuTs MOMEHT MHEPIMH J TOHKOTO OHOPOIHOTO CTepykHs mHoi | = 60 cM u mMaccoit

= 100 r OTHOCHUTENBHO OCH, MEPIECHINKYIISIPHOW €My U MPOXOAIIEH Yepe3 TOUKY CTePIKHS,
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ynaneHHyto Ha @ = 20 cM OT OJJHOTO U3 €ro KOHIIOB.

2. Yepes 010k, umeromuii popmy AucKa, MepeKUHyT mHyp. K KoHIIaM 1mHypa npuBs3aim
rpy3uku Maccoit M; = 100 r u my = 110 r. C kakum yckopeHHeM a OyayT JBUTAThCS TPY3HKH, €CIU
Maccam 6110ka paBHa 400 r? Tpenue npu BpaiieHuu 0710Ka HUYTOKHO MaJlo.

3. UYenoek crour Ha ckambe JKYKOBCKOTO M JIOBHT pyKOH Ms4 maccod m = 0,4 «r,
JETALUINA BrOPU30HTAIBHOM HarpaBlIeHUH co ckopocThio U = 20 m/c. TpaekTopus msda mpoxXoauT
Ha pacctostHuu I = 0,8 M OT BepTUKaIBLHOM OCH BpallleHus1 ckaMbu. C KaKOH yIJIOBOM CKOPOCTHIO ®
HAYHEeT BpalaThcsi ckaMbsi JKYKOBCKOIO ¢ 4eJIOBEKOM, MMONMAaBIIMM M4, €CJIM CYMMapHbI MOMEHT
WHEPIUH J 4eIoBeKa U CKaMbH paBeH 6 Kr*M*?

4.  MaxoBHK Bpallaercs 1o 3aKOHY, BEIpakaeMoOMy ypaBHeHHeM ¢ = A + Bt + Ct%, rue A
= 2 pax, B = 32 pan/c, C = - 4 pan/c’. Haiitu cpenrion MomHocTs <N>, pasBUBaEMYIO CHIIAMH,
JNEHCTBYIOIIMMU HA MaxXOBUK TPU €ro BpallleHWH, JO OCTAHOBKH, €CIM €ro MOMEHT MHepuuu J =
100 kr-m%.

5. Ilyns maccoit m = 10 r netut co ckopocTsio U = 800 M/c, Bpamiasich OKOJIO MPOIOIbHOM
ocH cuactoroii N = 3000 ¢™. TIpuHAMast Mymo 3a MUTMHAPHK AuamerpoM d = 8 MM, omnpeenuTh

MMOJIHYHO KHHCTHYICCKYIO SHEPI'HUIO Tl'Iy.]'II/I.

Tema 6. Mexannueckue KojaeOaHUs U BOJHBL.

1. Touka coBepiiaeT rapMmoHuuYecKkue konebanus. Hanbomnbpiee cMEMEHNE Xmax = 10 cM,
HauOOJIbIIIAs CKOPOCTh Umax = 20 cm/c. HaliTu yriioByro 4acTtoTy @ Kojie0aHU M MaKCUMaIbHOE
YCKOPEHHE Amax-

2. Touka yyacTByeT OJHOBPEMEHHO B JBYX B3aUMHO MEPIEHANKYISPHBIX KOJIeOaHUsX,
BBIP@XKAEMBIX ypaBHEHUsAMH X = A1C0S(w?) u 'y = AySin(0,5wf), toe A; = 2 cm, A, = 3 cMm. Haiitu
ypaBHEHUE TPACKTOPHH TOYKH U TIOCTPOUTH €€, YKa3aB HAIIPABJICHUEC JBUKCHHUS.

3. Ha crepxue mmnuo#t | = 30 cM ykperuieHbI Ba OJWHAKOBBIX T'Py3WKa: OJUH — B
CepeauHe CTepPXKHS, IPYroll — Ha OJTHOM M3 ero KOHIOB. CTep)KeHb C TPY3UKOM KOJIEOIEeTCs OKOJIO
TOPU3OHTAILHOM OCH, MIPOXOIAIIEH Yepe3 CBOOOIHBIN KOHel cTepkHs. OnpeenuTh NPUBEACHHYIO
nuHy L nepuon 7 konebanuil Takoi cucTemMbl. Maccoil cTepHs TpeHeOpeyb.

4. Jlorapudmuuecknii aekpeMeHT KoieOanmii @ MmastHmka paBeH 0,003. Onpenenutsb
gucno N monHbIX KojeOaHWi, KOTOpbIe MOJKEH ClelnaTh MasTHHUK, YTOOBl aMIUIUTYa
YMEHbIIIUJIAch B JIBa pasa.

5. Ompenenuth pazHocTh (a3 Ap xKoneOaHuil ICTOYHUKA BOJIH, HAXOSIIETOCS B YIIPYToi
cpene, ¥ TOYKH 3TOW Ccpeibl, OTCTOSIIEH Ha X = 2 M OT UCTOYHHMKA. YacToTa v KonebaHuii paBHa 5

['11; BOJTHBI pacpOCTPaHAIOTCS CO CKOPOCThIO U = 40 Mm/c.
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6. Momnocts N HM30TPOMHOTO TOYEYHOI'O HMCTOYHHMKA 3BYKOBBIX BOJIH paBHa 10 BT.
KakoBa cpennss oObeMHast INIOTHOCTh <> SHEPTHH Ha paccTosHUU I' = 10 M OT UCTOUYHMKA BOJIH?

Temneparypy T Bo3ayxa npussaTh paBHou 250 K.

Tema 7. denoMeHoMOTNYECKasi TEPMOIMHAMUKA.

1. KakoBbl yzenbHBIE TEIUIOEMKOCTH Cy M Cp CMECH Ta30B, COJEpKalled KUCIOPOA
Maccou
m; = 10 r u azot Maccoit m, = 20 r?

2.  Omnpenenutb paboTy A agmabaTHOrO pacHIMpeHUs BOJIOpOAa Maccod M = 4 r, eciu
Temmeparypa raza nonusunack Ha AT = 10 K.

3. Bogmopox 3anuMaer o6sem Vi = 10 M° nipn naenennn py = 100 kITa. ['a3 varpenu npu
ocTossHHOM o0beMe a0 naBineHus Pz = 300 klla. Onpenenuth: 1) nsmenenne AU BHyTpeHHeH
SHEPruH rasa; 2) paboty A, COBEpIICHHYIO ra3oM; 3) KOJINYECTBO TEIIOTHI Q, COOOIIEHHOE Ta3y.

4. B muuHape oA mopIiiHeM HaXxoAuTcs Bogopoa maccoit m = 0,02 xr npu temrieparype
T; = 300 K. Bonopon cHagana pacmmpwics aanabaTHO, YBEIHMYHUB CBOW 00BEM B MSTH pa3, a
3areM OBbLT CKAaT M30TEPMUYECKH, MpHYeM OO0BbEeM ra3a yMEHbIIWICS B MATh pa3. Haiftu
TeMmIreparypy T2 B KOHLE aua0aTHOTO PACHIMPEHMS U MOJHYIO padoTy A, COBEPILIEHHYIO Ta3oM.
N300pa3uts mporecc rpapuuecku.

5. HWneansHslii Ta3 coBepmaer 1uki Kapuo. Temneparypa T1 HarpeBartens pasHa 470 K,
temneparypa 7, oxnagurens paBHa 280 K. Ilpu u3orepmMuueckoM pacHIMpEHUH T'a3 COBEPIIAET
paboty A = 100 [Ix. Onpenenuth Tepmudeckuid KIT/1 # mukira, a Takke KOJTUIECTBO TEIIOTH Q2
KOTOPOE ra3 OTAAET OXJIQJAUTEINIO TPU U30TEPMHUUYECKOM CHKATHH.

6. Jlem maccoit m; = 2 kr npu Temmeparype t; = 0 °C Obu1 npeBpallieH B BOAY TOH xke
TEeMIIepaTypbl ¢ MOMOINBIO Mapa, umeromero temmepatypy t, = 100°C. Onpenenuts maccy mp

U3pacxoj0BaHHOrO Napa. KakoBo m3meHeHue AS SHTPONHH CUCTEMBI Jea—Tap?

Tema 8. MonekynsipHO-KMHETHYECKasl TEOPUS.

1. B xonGe Bmectumoctbio V = 100 cm® COJIEP’KUTCSL HEKOTOPBIN ra3 npu temneparype T
= 300 K. Ha ckoipko MOHU3UTCS JaBJI€HHUE p ra3a B KoOJOe, ecliu BCIEACTBHE YTEUKU M3 KOJIObI
soiiizer N = 10%° MoJieKyI?

2.  OmpenenuTh CPETHIO KHHETHYECKYIO SHEPTHIO <gr> MOCTYMATEIbHOTO JBIKCHHUS U
cpelHee 3HayeHHe <€&> TMOJHOW KHUHETHYECKOM OJHEepruM MOJEKYJbl BOASHOIO Iapa Ipu
temneparype 7 = 600 K. Halitu Ttakxke kuHerndeckyro sHepruto W mocTynaTebHOTO JBUKEHHUS

BCE€X MOJICKYII mapa, COACPKACTO KOJIMYCCTBO BEIICCTBA V = 1 kMOJIB.
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3. Kucnopox npu HOpMaJIBHBIX YCIOBUSX 3aMOIHSIET COCY] BMeCTUMOCThIO V = 11,2 1.
OnpenenuTs KOJIMYECTBO BEIIECTBA V raza M ero maccy m.

4, Tlonpii map Bmectumocthio V = 10 CM®, 3aIlOJHEHHBIH BO3JIYXOM TIPH TeMIIepaType
T, =
573 K, coenuauinm TpyOKO#l C 4YalIkoi, 3amoiHeHHOW pTyThio. Ompenenuts Maccy M pTyTH,
BOILIE/IIEH B 1Iap IIPU OCTBIBAHUU BO3yXa B HEM 110 Temriepatypsl Tz =293 K. 3meHnenuem Bmec-
TUMOCTH LIapa NpeHeOpeyb.

5. bamion BMectumocthto V = 30 1 COAEpKUT CMECh BOJOPOJa W TS TpHU
temneparype T
=300 K u naBnenuu p = 828 xlla. Macca m cmecu paBHa 24 r. OnpeaenuTs Maccy Mi BOJOPOJAA U

Maccy My reaus.

Tema 10. DnexTpocTaruka.

1. JIBa oAMHAKOBBIX MPOBOAAIIMX 3aPsDKEHHBIX IIapa HaxonsATcs Ha paccrosHuu I = 30
cMm. Cuna mputsokenust Fi mmapo paBHa 90 mxH. Ilocie Toro kak mrapel ObUTH TPHBEICHBI B
COIIPHUKOCHOBEHHUE U yIaJIeHBI APYT OT Apyra Ha MPEXHEe PacCTOSIHUE, OHU CTalld OTTAJIKMBATHCS C
cuioif F, = 160 mxH. Omnpemenuts 3apsael Qi u Qo KoTopple ObIIM Ha mIapax 10 HX
COIIPUKOCHOBEHUS. J[lnameTp mapoB CYMTAaTh MHOTO MEHBIIUM PACCTOSHUS MEX1y HUMH.

2. DneKTpUyecKoe MoJie CO3/1aH0 NBYMs TodeuHbIMH 3apsaamMu Qp = 10 uKnm u Q, = 20
K1, Haxozstmmucst Ha paccrostaud d = 20 cm apyr ot apyra. OnpenenuTth HanpsHKEHHOCTh E
TOJIsL B TOYKE, yJIAJICHHON OT IIepBOTro 3apsifa Ha 1 = 30 cM 1 oT BToporo Ha ', = 50 cm.

3. Haiitu norennuanbHyto sHepruto I1 cuctemsl Tpex Toueunsix 3apsnoB Qi = 10 uKu,
Q2=
20 sKnm u Q3 = -30 K, pacrmonokeHHBIX B BEpIIMHAX PABHOCTOPOHHETO TPEYrOJbHUKA CO
cTopoHo# jumnHoM a = 10 cm.

4.  Toueunsie 3apsaasl Q1 = 1 MK u Qz = 0,1 MxKn Haxonsatcs Ha paccrosnuu ri = 10
cM Jipyr oT apyra. Kakyio paboTy A coBepIiuar CHIIBI MOJIs, €CIM BTOPOM 3apsiji, OTTAIKUBASCH OT
MEPBOro, YIAIUTCSA OT HEero Ha paccrostHue: 1)rp = 10 M; 2) r3 = 00 ?

5. Pasznocts norennuanoB U Mexy KaTo0M U aHOJIOM 3JI€KTPOHHOM Jamibl paBHa 90 B,
paccrosiHue ' = 1 MM. C KakUM YCKOPEHHEM a IBIIKETCS DJIEKTPOH OT Katoja K aHomxy? Kakosa
CKOpOCTh V 3JIEKTpOHa B MOMEHT yxaapa o0 aHon? 3a kakoe Bpemsi t 2JIEKTpOH HpoJieTaer

pacCTodHuC OT Karoaa 10 aHona? Ilone cuntath OIHOPOJAHBIM.

Tema 11. IIpoBogHUKH B 3JIEKTPUYECKOM HOJIE.
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1. [Map paauycom R; = 6 cM 3apspkeH a0 noteHuuana ¢ = 300 B, a map paanycom Ry =
4 cm - go moreHumana @z = 500 B. Ompepenuth mMOTEHHMAT (¢ HIAPOB IOCIE TOTO, KaK X
COCIUHWIM  METAIMYECKHMM  MPOBOJAHMKOM. EMKOCTBIO  COEIMHUTEIBHOIO  MPOBOJHUKA
npeHeOpeyb.

2. Paccrosiaue d Mex1y IJ1aCTHHAMH IIOCKOTO KOHJIGHcaTopa paBHO 1,33 MM muromanb S
mactuH pasHa 20 cM’. B IpocTpaHCTBE My IUIACTHHAME KOHJCHCATOPA HAXOISTCS IBa CIOS
JUBJICKTPUKOB: CIIFObI ToMuHOM d; = 0,7 MM 1 300HuTa Tommmuoi d; = 0,3 mm. Onpenenurtsb
JIEKTPOEMKOCTh ¢ KOHAEHCATOpa.

3. JIBa xonnencaropa annekrpoeMkocTsMu C; = 3 MKD u C; = 6 MKD COeqMHEHBI MEKIY
co0oit u pucoenuuensl k Oarapee ¢ C 120 B. Onpenenuts 3apsaasl Q1 u Q2 KOHACHCATOPOB H
pasHoctu noreHnuanoB U; u U, Mexay ux OOKIajaKaMHu, €ClIM KOHICHCATOPhI COCTUHEHBI: 1)
napauieNbHo; 2) MOCIeI0BATENBHO.

4.  Pa3HOCTP MOTEHIMAIOB MEXIYy IUIACTHHAMH IUIOCKOTO KOHIACHcaropa 6 kB, 3apsa
Kaxgoi u3 Hux 10° Kon. Onpenenutb CULy B3aUMOJEHCTBUS MEXIY IUIACTUHAMH, SHEPTUIO U
IUIOTHOCTh DHEPrUHM KOHJEHCATOpa, eclid paccrosHue Mexnay muactuHamu 0,02 M, a muomans

Kaxnoou n3 Hux 100 eM>.

Tema 12. JIudJIeKTPUKH B DJIIEKTPUICCKOM ITOJIC.

1.  Paccrosaue d Mexay IJIaCTHMHAMH IUIOCKOTO KOHJAEHCATOpa PaBHO 2 MM, Pa3HOCTb
noreniuano U=1,8 kB. Jlusnextpuxk - crekno. Onpenenuts AUINEKTPHUECKYIO BOCIPUUMUYNBOCTD
X CTEeKJa M TOBEPXHOCTHYIO IUIOTHOCTb ¢ TOJSPU3ALMOHHBIX (CBA3aHHBIX) 3apsioB Ha
MIOBEPXHOCTHU CTEKJIA.

2.  OmpenenuTh MONSAPHU30BAHHOCTH p CTEKIIA, MOMEIICHHOTO BO BHEITHEE JIEKTPUIECKOE
T0JI€ HaINpPsHKEHHOCTRIO Ep=5 MB/Mm.

3. JlupnexkTpHuK MOMECTHIIM B JIEKTPHUECKOE 10JIe HapshKeHHOCThIo Ep=20 kB/M. Uemy
paBHa MOJISAPU30BAHHOCTD p JUAJIEKTPHKA, €CIU HANPSKEHHOCTh E CpEIHEr0 MaKpOCKOIHUYECKOTO
TOJISI B TUDJIEKTPUKE OKa3aiachk paBHou 4 kB/m?

4. DOonHuTOBas  IUIOCKONApasieJbHass  IUIACTUHA  TOMEIIEHa B OJHOPOJHOE
AIIEKTPHUYECKOE TTOJIE HAMPSHKEHHOCThI0 Ep=2 MB/M. ['paHu miacTUHBI EPIEHAUKYISIPHBI JTHHASIM
HanpspkeHHOCTU. OmpenenuTh MOBEPXHOCTHYIO IUIOTHOCTh ¢' CBS3aHHBIX 3apsiioB Ha TpaHsIX

IJIaCTUHBI.

Tema 13. IToCTOSHHBIN 3JEKTPUIECKUN TOK.

1. Karymka u amnepMeTp COeIMHEHBI MMOCIIE0BATEIbHO U MPUCOEINHEHBI K HCTOYHUKY
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Toka. K 3akumam KaTymku npucoeAuHEH BoJabTMETp conporuBieHueM Rp = 1 kOM. Ilokazanus
amnepmerpa | = 0,5 A, Bonst™erpa U = 100 B. Onpenenuts conportupienue R karymku. CKOJIbKO
IPOLIEHTOB OT TOYHOI'O 3HAYEHMs CONPOTUBIICHUSA KAaTYIIKU COCTABUT IOTPELIHOCTb, €CIU HE
YUUTBIBATh CONPOTUBIICHUS BOJILTMETpA?

2.  Bayrtpennee comportuBieHue I Oatapen akkKymynsaTopoB paBHO 3 OM. CKobko
IPOLEHTOB OT To4HOro 3HaueHuss OJIC cocTaBisieT NOrpelHOCTb, €CIH, H3MEpsis pa3HOCTb
MOTEHITMAIOB Ha 3a)KUMax OaTapew BOJIBTMETPOM C compoTtuBieHueM R = 200 Owm, mpuHsATH ee
paBHoit D/1C?

3. JlBe rpynmbl K3 TpexX IOCIENI0BAaTEIIbHO COEIMHEHHBIX 3JIEMEHTOB COEIMHEHBI
napayuiensHo. DJ[C kaxzaoro snementa paBHa 1,2 B, BHyTpeHHee compotuBienue I = 0,2 Ow.
[Tony4yennas 6arapes 3aMKHyTa Ha BHeliHee conpotusieHue R = 1,5 Om. Haiitu cuny toka | Bo
BHEIIIHEH LIEH.

4. Tpu 6arapeu ¢ DJIC &1 = 12 B, &2 =5 B 1 &3 = 10 B 1 oquHaKoBbIMH BHYTPECHHUMH
CONMpoTUBJIEHUsIMU I, paBHbIMH 1 OMm, coequHEeHbl MeXAy COOOH OJHOMMEHHBIMU IOJIOCAMH.
ConpoTuBieHHE COCAMHUTENBHBIX MPOBOJAOB HUYTOXKHO Maio. ONpeaesnTh CUiIbl TOKOB |, Hymmx
yepe3 Kaxyro Oarapero.

5. K 0arapee akkymynsaropos, D/1C ¢ kotopoii paBHa 2 B 1 BHyTpeHHEE CONPOTHUBIIEHUE I
=0,5 Om, mpucoearHeH npoBogHUK. Onpenenuts: 1) conporuBieHue R npoBogHuKa, Ipu KOTOPOM
MOIIHOCTb, BbIENsIeMasi B HEM, MaKCUMallbHa; 2) MOIIHOCTh P, KOTopasi MpH 3TOM BbIIEISIETCS B

IMPOBOAHUKE.

Tema 14. MargurocraTuka.

1. TIlo oOMoOTKe OYeHb KOPOTKOM KaTyIIKH paauycoM I = 16 cm TeueT Tok | = 5 A.
Cxonbko BUTKOB N TIPOBOJIOKH HAMOTAHO Ha KaTYIIKY, €CJIA HAMPSHKEHHOCTh H MarHuTHOTO TOJIS B
ee rieHTpe paBHa 800 A/m?

2. JIBa MIMHHBIX MapajlieNbHBIX MPOBOJIA HAXOIATCS Ha PACCTOSIHUM I = 5 CM OJUH OT
npyroro. Ilo mpoBogaM TeKyT B MPOTHBOIOJIOXKHBIX HAIMPABJICHUAX OAMHAKOBBIE TOkH | = 10 A
KaxapId. HaliTi HanmpskeHHOCTh H MarHUTHOTO TOJIS B TOYKE, HAXOAIICHCS HAa PACCTOSTHUU I = 2
CM OT OJIHOTO U I = 3 CM OT Apyroro npoBojia.

3. Onpenenuth MaKCUMAIbHYI0 MAarHUTHYIO HHIYKIUIO Bmax mons, co3gaBaemMoro
AIIEKTPOHOM, IBUXKYIIUMCS TMPSIMOJIMHEHHO cO CKOpOocThio U = 10 Mm/c, B Touke, OTCTOSIICH OT
TpaeKTOpuu Ha paccTosHuu d = 1 HM.

4. Iunbpl TeHEepaTOpa MPEICTABIAIOT COOO0M JBE MapajuIeIbHbIC MEIHBIC TIOJOCHI JJTMHON
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| =2 ™M kaxnas, orcrosime apyr oT apyra Ha paccrosHuu d = 20 cm. Ompenenuts cuny F
B3aMMHOTO OTTAJIKMBAHMA [IMH B CIIydae KOPOTKOTO 3aMBIKaHUs, KOTJa 0 HUM TedeT Tok | = 10
KA.

5.  Kopotkas karyiika Ijomajapo S MONnepevyHoro ceueHus, papHo 150 oM, COJICPKUT
N =
200 BuTKOB mpoOBOJA, MO KOoTOpoMy TeueT ToK | = 4 A. Karymka momemieHa B OJHOPOJHOE
MarHuTHOE MoJie HanpsokeHHOCThi0o H = 8 kA/M. Onpenenuts MarHuTHBIA MOMEHT p,, KaTyIIKH, a
TaKKe BpALAIONIMI MOMEHT M, NeHCTBYIOLIMII Ha HEe CO CTOPOHBI MOJIS, €CJIU OCh KATYILIKH
cocTtapisieT yroi a = 60° ¢ IMHUAMU UHAYKLIHH.

6.  DIEKTpOH IBWXKETCS B OJHOPOJHOM MarHuTHOM mosie ¢ wHayknmed B = 0,1 Tn
NEPIEeHIUKYIAPHO JUHUAM WHAYKUud. OnpenenuTs cuily F, AeMcCTBYIONIyI0 Ha 3JEKTPOH CO

CTOPOHBI MOJIs, ey paauyc R kpuBu3HbI TpaekTopuu paseH 0,5 cM.

Tema 16. DnekTpoMarHuTHas HHIYKIUS.

1.  Ilnockuii KOHTYp, mwiomans S koroporo pasra 300 cM?, HAXOLUTCS B OXHOPOIHOM
marHuTHOM mosie ¢ uHayknued B = 0,01 Tn. IlnockocTe KOHTypa MEPIEHAMKYISApHA JTHHUSM
uHAyKIud. B koHType moaaepxuBaeTcss Hem3MeHHBIH Tok | = 10 A. Omnpenenuts paboty A
BHEIIHUX CHJI MO MEPEMEIIEHUI0 KOHTYpa C TOKOM B 00JacTh MPOCTPAHCTBA, MAarHUTHOE TOJIE B
KOTOPOW OTCYTCTBYET.

2. B omHOpPOIHOM MarHMTHOM MoJie ¢ UHAYKIHEH B = 1 Ti HaxoIuTCs MPSMOU MPOBOT
mumHoi | = 20 cM, KOHIIBI KOTOPOTO 3aMKHYTHI BHe moiisi. ConporuBienue R Bceit mienu pasuo 0,1
Om. Haiitn cuny F, KOTOpyl HYKHO TPHIOXKUTH K MPOBOIY, YTOOBI MepeMeliaTth €ro mep-
NEHAUKYISPHO JIMHUSIM UHIYKIIMH CO CKOPOCThIO U = 2,5 m/C.

3. Pamka mromaneo S = 200 cm® paBHOMepHO Bpamaercs ¢ uacroroii n = 10 ¢’
OTHOCHUTENIBHO OCH, JIeXallel B IUIOCKOCTH paMKU U TEPHEHIUKYISIPHO JUHUSAM HHAYKIHH
omHOpoaHoro MarauTHoro nojist (B = 0,2 Tn). KakoBo cpennee 3nauenune DJIC maayKImu <ei> 3a
BpeMsi, B TEUEHHE KOTOPOTO MAarHUTHBIN MOTOK, MPOHU3BIBAIOIINI paMKy, U3BMEHUTCS OT HYJS 10
MaKCHUMaJIbHOTO 3HAaYEHUs?

4. C nomomipto peoctaTa paBHOMEPHO YBEIIMUMBAIOT CHUJTy TOKa B Katymke Ha Al = 0,1 A
B | c. UanyktuBHOCTh L kKatymku paBHa 0,01 'n. Haiitu cpennee 3Hauenune D/IC camonHIyKIMu
<gs>.

5. McTouHMK TOKa 3aMKHYJIM Ha KaTymky c compoTtusieHneM R = 10 Om u
uHaykTHBHOCTRIO L = | T'H. YUepe3 ckojbko BpeMEHHM CHIIa TOKa 3aMbikanus jgocturier 0,9

MPEAETbHOrO 3HAYCHHUS?
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Tema 18. DyeKTpOMarHuTHHIE KOJICOAHUS U BOJTHBI.

1. B konebarenbHbIi KOHTYp BXOJIUT KaTyllKa HWHAYKTHMBHOCTBIO 5 MI'H M IIOCKMH
KOHJCHCATOp C JAMAJICKTPUKOM U3 CTeKia. PaccrosHue Mexay oOKIaakaMu KOHJIEHcaTopa 6 mw,
mromaas o6knaaku 90 cM?. Ha CKOIBKO H3MEHHTCS 4acTOTA M MEpHOJ KONCOaHHil KOHTYpa, eciu
CTEKJISTHHYIO MTPOCTIOWKY KOHAEHCATOpa 3aMEHUTh BO3AYILIHOM?

2. MakcumalnbHas SHeprys MarHUTHOTO TOJIs KoJiebaTrenpbHoro KoHTypa 1 Mk mpu cuie
Ttoka 0,8 A. Uemy paBHa 9acToTa KOJICOAHHI KOHTYpA, €CIIM MaKCHUMaJIbHAsI Pa3HOCTh MMOTEHINAIOB
Ha oOKJrajikax KoHjeHcaropa 1200 B?

3.  Kounpnencarop snexrpoemkocteio C = 500 nd coenuHeH mapajuiebHO C KaTYIIKOW
o | = 40 cM 1 miomaapio S ceueHus, paBHOM 5 oM. Karymka copepxut N = 1000 BUTKOB.
Cepaeunuk HemarHuTHbIi. Halitu nepuon 7' koneGaHuil.

4. Karymika (06e3 cepaeunuka) o | = 50 cMm u miomanpo Sy ceueHus, paBHOH 3 CMZ,
umeeT N = 1000 BUTKOB U coequHEHA MapajliebHO ¢ KOHJAeHcaTopoM. KoHaeHcaTop cocTouT u3
JIBYX IUIACTUH IUIOMAABI0 S; = 75 cM? kaxnas. Paccrosuue d MEX]ly IUIACTUHAMH PAaBHO 5 MM.
Jusnexktpuk — Bo3ayx. Onpenenuts nepuon 7' koneOaHu KOHTYpA.

5.  JlBa mapamnenbHBIX TPOBOJA, MOTPYKEHHBIX B TIIMIIEPUH, HHIYKTUBHO COCIUHEHBI C
TeHEpaTOpPOM 3JIEKTPOMArHUTHBIX Kojiebanuii yactotoir v = 420 MI'1. Paccrosuume | mexmy
MYYHOCTSMH CTOSTYMX BOJIH Ha MPOBOAAaX paBHO 7 cM. HallTu HUAIEKTPUYECKYIO IPOHULIAEMOCTD &

MUIEpUHA. MarHuTHYIO IPOHUIIAEMOCTD [ IPUHATH PABHOM €IMHHIIE.

Tema 19. nrepdepenuns BoH.

1. Paccrostaue d Mexay AByMsl KOTEpPEHTHBIMH UCTOYHHKAaMH cBeTa (4 = 0,5 MKM) paBHO
0,1 mM. Paccrosinue b mexny uMHTEpPEpPECHIIMOHHBIME TOJOCAMH Ha DKpaHEe B CpPEIHEH YacTH
uHTep(EepEeHIIMOHHON KapTHHBI paBHO 1 cM. OmnpenenuTts paccTossHUE | OT HCTOYHUKOB 10 SKpaHa.

2. Ilydox monoxpomarndeckux (4 = 0,6 MKM) CBETOBBIX BOJIH MaJaeT moja yriom g; = 30°
Ha HaXOJIANIYIOCS B BO3JyXe MbUIbHYIO IIeHKY (N = 1,3). [Ipu kakoil HauMeHbIel ToimuHe d
IUICHKH OTPa)KeHHbIE CBETOBBIE BOJIHBI OyAyT MaKCHUMallbHO oOcialieHbl HHTepdepeHnuei?
MaKCHMaJIbHO YCHJICHBI?

3. Haiitu Bce anuubl BomH Bugumoro ceera (ot 0,76 mo 0,38 Mkm), koTopeie OynyT: 1)
MaKCHMaJIbHO YCWJIEHBI; 2) MaKCHMAaJIbHO OCJa0JieHbl TpU ONTHYECKOH pa3HOCTH Xxojaa A
UHTEp(EepUPYIOUINX BOIH, paBHOU 1,8 MKM.

4. TI10CKOBBINMYKJIAs JIMH3A C ONTUYESCKON CHUIOM @ = 2 NNTP BBITYKIOW CTOPOHOM JICKHUT

HaCTEKJISHHOM IIaCTUHKE. PaI[I/ch ', 9€TBEPTOr0 TEMHOT'O KOJIbIIa HrrotoHa B npoxXoaducM CBCTC
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paBeH 0,7 MM. OripeiesIuTh IJTUHY CBETOBOM BOJIHBI.
5. TloBepXHOCTH CTEKJISIHHOTO KJIMHA 00pa3yloT mexay coboii yron € = 0,2'. Ha xiun
HOPMAJIBHO K €r0 MIOBEPXHOCTH MaJaeT IyYOK JIydei MOHOXPOMAaTHYECKOTO CBETA C JJTMHOM BOJIHBI

A=0,55 mxm. OnpenenuTs mupuHy b HHTEp)EPEHIIMOHHOM MOIOCHI.

Tema 20. {udpaxiust BoJH.

1. Pamuyc rs yerBeptoit 30HbI DpeHens s MIOCKOTO BOJHOBOrO ()pOHTA PaBEH 3 MM.
Onpenenuts paanyc I ¢ mecToil 30Hb1 OpeHens.

2. Ha kpyrioe oTBepcTHE paguycoM 2 MM MaJaeT IUIOCKas MOHOXPOMAaTHYecKas BOJHA.
Haiitu nnmHYy BOJHBI CBETa, OCBEMIAIOMIETO OTBEPCTHE, €CIM B HEM YKJIAIbIBACTCS TSTh 30H
®peHens U U3 TOUYKH HAOIIOAEHNUS OHO BUHO TOJT YIJIoM 5'.

3. Ha mens mmpunOoi a = 0,05 MM nagaeT HOpMajaIbHO MOHOXpoMaTHueckuii ceet (4 = 0,6
MKM). ONpeeuTh Yol ¢ MEXIy IMepBOHAYATBHBIM HAIIPABJICHUEM ITyYKa CBETa M HAIPaBICHUEM
Ha YETBEPTYIO TEMHYIO TU(DPAKINOHHYIO TIOJIOCY.

4.  C nomolisio TuppakHOHHOMN penieTku ¢ nepuogaom d = 20 MkM TpeOyeTcs: pa3peiinTh
nyoner uarpus (A1 = 589,0 um u 1, = 589,6 HM) B cmekTpe BTOporo mopsjaka. IIpu Kakoii

HavMeHbIen auHe | pereTku 370 BO3MOXKHO?

5. KakoBa pmnmHa BOJMHBI A MOHOXPOMATHYECKOIO PEHTI€HOBCKOIO M3JIYYEHHS,
NAJAlOIIEero Ha KPUCTAII KajblUTa, €ClIM JU(PAKUMOHHBIA MaKCUMyM II€pBOTO TMOpsAKa
HaOro1aeTcst, Korja yroy 6 Mexxay HamnpaBiIeHUEM MaJalollero U3Jy4eHHs U TPaHbI0 KpUCTaslia

paBen 3°? PaccrosiHue d MeXay aTOMHBIMH TIOCKOCTSIMU KPHCTAJLIa IPHHATH paBHbIM 0,3 HM.

Tema 21. ITonsipu3zariyist BOJH.

1.  Anammzatop B K = 2 pa3a yMeHbpIIaeT HHTEHCUBHOCTh CBETA, MPUXOJISIIETO K HEMY OT
nojsipuzaropa. OrmnpenenuTs yrol « MeXAy IUIOCKOCTAMH TPOMYCKaHHWs MOJApU3aTopa u
aHanmzaropa. [loTepssiMu THTEHCUBHOCTH CBETa B aHAIM3aTOPE MpeHeOpeyb.

2. Yron bprocrepa &, IpH MaICHUU CBETa U3 BO3/yXa HA KPUCTAII KAMEHHOM COJIM PaBeH
57°. OnpenenuTs CKOPOCTh CBETA B 3TOM KpHUCTaJLIE.

3. VYron o MeXIy IUIOCKOCTSMHU HPOIYCKaHMs MOJIIpU3aTOpa M aHaau3aTopa paBeH 45°.
Bo ckoibko pa3 yMEHBIIMTCS MHTEHCHBHOCTH CBETA, BBIXOJSIIETO U3 aHAIM3aToOpa, €CIH yroil
yBEJIUUUTH 10 60°7

4. Crenenp noaspuzauuu P yactuuHo-nonsipuzoBaHHoro csera pasHa 0,5. Bo ckonbko

pa3 OTIN4YacTCA MaKCUMAJIbHAass HWHTCHCHUBHOCTL CBCTA, MPOIMMYCKACMOI'0 4YCPE3 aHalIMu3aTop, OT
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5. IlmactuHky kBapma TOdmUHOW i = 2 MM, BBIPE3aHHYIO TEPICHIUKYIISPHO

ONTUYECKOI OCH, MOMECTHIIM MEX]y MapajlIeIbHBIMU HUKOJSIMHU, B pE3yJIbTaTe Yero IJIOCKOCTh
HOJISIPU3AlMU CBETA MOBEPHYyJach Ha yroy ¢ = 53°. Onpenenuts TonumHy O, MIACTHHKH, MPH

KOTOPOM JaHHBIA MOHOXPOMAaTUYECKUI CBET HE MPOXOJAUT YEPE3 AaHAIU3ATOP.

Tema 22. KBanTOBbBIE CBOICTBA JIEKTPOMATHUTHOTO U3ITyYEHUSI.

1. Tlorok sHeprun @, u3ydyaeMblii U3 CMOTPOBOTO OKOIIIKA MJIaBUILHOM TIeun, paBeH 34
Br. Onpeenuts Temnepatypy T [eUr, ecid IIOMa b OTBEPCTHs S = 6 cM?.

2.  Onpenenutp 3Hepruro W, uzimydaemyro 3a BpeMs { = 1 MHH U3 CMOTPOBOTO OKOIIIKA
womanaeo S = 8 cM? IIaBHIIBHOM neuu, eciu ee Temnepatypa T = 1,2 kK.

3. Omnpenenuth TeMieparypy 7 4epHOro Tena, MPU KOTOPOH MaKCUMyM CHEKTpaabHOU
IUIOTHOCTH JHEPreTH4ecKoil cBeTUMOCTH (M) 7)max MPUXOIUTCS Ha KPACHYIO TPAHHUILY BHIUMOIO
crektpa (41 =750 um); Ha puoneToByio (1, = 380 HM).

4. Ha noBepxXHOCTh JHMTHS MHamaeT MoHoxpomarudeckuii cBeT (4 = 310 um) YtoOmbI
MPEKPATUTH IMUCCHIO SJIEKTPOHOB, HYKHO MPHIIOKUTH 33JIeP>KUBAIOIIYIO pa3HOCTh oTeHIuanoB U
He menee 1,7 B. Onpeaenuts paboTy Beixoza A.

5. Omnpenenutb UMMIYJIbC p AMEKTpoHA oTAaIM npu 3pdexkre Komnrona, ecnu ¢GoToH ¢

SHEprueH, paBHOM 3HEPTHH MOKOS JIEKTpOHa, ObUT paccessH Ha yroa 6 = 180°.

Tema 23. [InaneTapHas MoJIeb aToMa.

1. Haiitn HanOOJBITYIO U HAMMEHBIIYIO JUTMHBI BOJIH CIICKTPa aTOMa BOJOPOJA B CEPHH
bansmepa.

2. Bpiuucnute mo Teopur bopa CKOpOCTh BpalleHHS JNIEKTPOHA, HAXOMSIIErocs Ha
TPEThEM PHEPTrETHICCKOM YPOBHE B aTOME JICHTEPHSL.

3. ®oron, coorBercTByommid aumuHe BOaHBI 0,015 MKM, BBEIOMI SJEKTPOH W3
HEBO30YXJICHHOTO aTOMa BOJOPOa. BEIUUCINTE CKOPOCTH AJIEKTPOHA 3a Mpe/ie]laMH aToMa.

4. B B0O30YKICHHOM aTOME€ BOJIOpPOJia DJIEKTPOH BpaIlaeTcs HA OJAHON U3 BO3MOMKHBIX
GOpOBCKHX 0OpOHT co ckopocthio 1,1:10° m/c. OmpenennTth dYeMy paBHa SHEpPrHSl KBAHTA,
U3JTy9aeMOro TIPH NIEPEeXo/Ie AIEKTPOHA B OCHOBHOE COCTOSTHHE.

5. AToM BOIOpOa HAXOAUTCS B BO3OYKICHHOM COCTOSIHUU C TTIABHBIM KBaHTOBBIM UHCIIOM
3. [Magarormmii GoTOH BHIOMBAET U3 aTOMA AIIEKTPOH, COO0IAas eMy KHHETHYECKYI0 dHepruto 2,5 3B.

Bbrancnute 3HEpruto nagaromero GoToHa.
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Tema 24. KBanToBasi MEXaHUKA.

1.  DaexTpoH ABUKETCS MO OKPYKHOCTU paguycoM I = 0,5 cM B OJJHOPOJJHOM MarHUTHOM
nosie ¢ uaaykiued B = 8 mTn. OnpenenuTs JyHY BOJIHBI Ae bpoiins A ayekTpoHa.

2. Ha rpanp HEKOTOpOro KpucTauia moj yriom o = 60° K ee MOBEpXHOCTH I1aJlacT
[apaJuIeIbHBIA Ty4OK 3JIEKTPOHOB, ABMXKYIIHUXCS C OJMHAKOBOW CKOPOCThI0. ONpenesnTh CKOPOCTh
V 3JIEKTPOHOB, €CJIM OHU HCIBITHIBAIOT WHTEPPEPEHIIMOHHOE OTpa)KCeHHE MEepBOro mopsaka. Pac-
crosiaue 0 MeXy aTOMHBIMH TJIOCKOCTSIMH KPHUCTATOB paBHO 0,2 HM.

3. Haiitu morpemHocTb B ONpPEICICHUU CKOPOCTH 3JIEKTPOHA, MPOTOHA U MBUIUHKU
maccoii 0,1 Hr, eciu UX KOOPAMHATHI yCTAaHOBJICHBI C HEOMPEASIEHHOCTHIO 1 MKM.

4. B mNOTEHIMAIBLHOM SIIWKE I[MUPUHOW | HAXOAUTCS SJIEKTPOH Ha TPEThEM
SHEepreTHYeckoM ypoBHe. OmpenenuTh B Kakux Toukax wuHTepBasa 0 < x < | 1wIoTHOCTH
BEPOATHOCTH HAaXOXKJIEHUS DOJEKTpOoHAa paBHa Hym0. OmNpeneiauTh IUIOTHOCTh BEPOSITHOCTH
HaXOXJICHHS, 3JICKTPOHA Ha yyacTkenHTepBaia l/3 < x < 21/3.

5. DrnemeHTapHas dYacTHIla B TOTCHIMAJIBLHOM SIIMKE HAXOJUTCS B  IEPBOM
BO30Y)KICHHOM COCTOSIHUU. KakoBa BEpOSTHOCTh HAaXOXIEHHUS YacCTHIBl B CpedHed dYacTu

noTeHIMaIbHOrO siukaB uatepBajie (1/4 + 31/4)? OTBeT MOSCHUTE PUCYHKOM.

Tema 25. KBaHTOBO-MEXaHUYECKOE ONMCAHNE AaTOMOB M MOJIEKYJI.

1. BpIUMCIUTH MOMEHT UMITYJIbCa J| OPOUTAIBLHOTO JABMIKEHUS 3JIEKTPOHA, HAXOASIIErocs
B aToMe: 1) B S-COCTOSIHUY; 2) B P-COCTOSTHUU.

2. Artom BoJOpOJa, HAXOIUBIIMICS MEPBOHAYAIBHO B OCHOBHOM COCTOSIHMHU, MOTJIOTHI
KBaHT cBera ¢ o9Heprued ¢ =10,2 »B. OmnpenenuTh W3MEHEHHE MOMEHTa HMITyJabca AJ)
OpOUTANBHOTO JABMKEHHS DJEKTpoHAa. B BO30YKIEHHOM arome »5SJEKTPOH HaXOIUTCs B -
COCTOSIHUHU.

3. OmnpenenuTh BO3MOMKHBIE 3HAUEHUS MAarHUTHOTO MOMEHTa |, OOYCIOBIEHHOTO
OpOUTANIbHBIM JIBJKEHHUEM DJJIEKTPOHAa B BO30YXKJAEHHOM aToMe€ BOJOPOJa, €CIM DSHEeprus &€
B030YyxeHus paBHa 12,09 3B.

4.  Wcnonw3ys npunuun [laynm, ykazaTh, kakoe MakcuMalibHOE YUCI0 Nmax 3JI€KTPOHOB B

aToOMe MOT'YT UMETh OJIMHAKOBBIMH CIIeAyIOIIne KBaHTOBbIe uncna: 1) n, |, m, ms', 2) n, |, m; 3) n, |;

4)n
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[Ipunoxenue 3
JIABOPATOPHBIE PABOTBI U TEMATUYECKUE KOHTPOJIbHBIE BOITPOCHI U1
3ALIUTHI IABOPATOPHBIX PABOT

Bropoit cemectp (ounas popma).

Jladoparopnasi padora Ne 1.* OcHoBBI puznueckux n3mMepeHuii. Mizsmepenus

LITAHTCHIUPKYJIEM W MHUKPOMETPOM, OIPEAEICHUE IUIOTHOCTH TBEPABIX TEJ IPaBUIBHON
reOMETPUYECKOM (HOPMBI.

3ananue: V3MepuTh JMHEHHBIE MApaMeTphl Tela NPAaBUIBHOH T'€OMETPHYECKOW (OPMBI;
OINpeNeNUTh IUIOTHOCTh MaTepuasa, M3 KOTOPOro H3rOTOBJIEHO TEJO; MPOBECTH 0OpabOTKY
PE3yJIBTAaTOB MPSAMBIX U KOCBEHHBIX U3MEPEHU.

KoHTpoJILHBIE BOOPOCKI:

1. Yro takoe usmueckas BenuunHa?
Yro Takoe n3Mepenune? Buasl u3sMepeHus, ux onpeeacHusl.
Yro Takoe pe3ynbTaT U3MEepeHus?

Uto Takoe TOBEPUTEIHHBIA HHTEPBAJ, YEM OH OTPEILISICTCS ?

2.
3.
4.
5. YTo Takoe MOrpeuHocTh U3MEPEHH?
6. CitydaiiHasi TOTPeIHOCTb.

7. IlorpemHocts OKpyTJIeHus.

8. IlpubopHast MOTPenIHOCTb.

9. IlonHast HOTPENIHOCTD MPSIMBIX U3MEPEHUIA.

10. IlpaBuna mpencraBieHUs pe3yiIbTaTOB U3MEPEHUH.

JladopaTopnasi padora Ne 2. MccnenoBanue MEXaHUIECKOTO JABUKEHUS HA MaITHE

ATByna.

3aganue: OnpenenuTs JIMHEWHbIE U YIIIOBbIE YCKOPEHHUSI; pACCUMTATh CHJIbI HATSDKEHHUS HUTEH U
MOMEHT CHJIBI TPEHUS; TpadUIecK ONPEeACTUTH MOMEHT HHEPITUH OJIOKA.

KoHTpoJLHBIE BOOPOCHI:

1. OOBsACHUTH CXeMY YCTaHOBKH, 3a/1a4H OIbITa U METOJUKY BBIITOJIHEHUS IKCIIEPUMEHTA.
2. IlonHoe ycKOpeHHME NpU KPUBOJIMHEHHOM JBWXKEHMHM BekTop M MOIyNlb MOJHOTO
YCKOPEHHUS.

3. HopmanbHOE ¥ TaHTeHIMAIbHOE YCKOPEHHS, UX BEKTOPBI U MOAYIIH.
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4. OCHOBHBIE XapaKTEPUCTUKU JIBUKEHHUS MaTEpUaIbHOW TOYKHU IO OKPYKHOCTH. CBs3b
MEXy JINHEHHBIMU U YIJIOBBIMU BEIMYMHAMM.

. ITOHATHS Macchl ¥ CUIIBI.

. Umnynee Tena. 3Menenue umnynsca tena. Mmynbe cuiibl.

. 3akoHbl HproTOHA.

. MomeHT unepuuu.
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. MOMEHT CHUJIBL.

10. OcHOBHO} 3aK0H JUHAMHKHU BpallaTCJIbHOI'0 IBMXXCHUSA TEJIa OTHOCUTEIIBHO OCH.

Jladoparopnasi padora Ne 3. VccnenoBanue MeXaHMYECKOTO JABUKEHUS TIPU CKATHIBAHUU TEJ HA
ycTaHOBKe MakcBeruia.

3ananue: OnpeAenuTs TUHEHHbIE U YTIIOBBIE CKOPOCTH; PAacCUYUTATh CPEIHIO U MAaKCHUMAalbHYIO
CUJIy HATSKEHHs HUTHU IPHU PBIBKE; HAWNTH IOTEPU DHEPIHUM IIPU KAYEHUH Jucka Makcseia 1o
HUTAM U B MOMCHT pPbIBKA.

KoHTpoIBLHBEIE BOIIPOCHI.

1. Onucarp 9SKCHEpUMEHTAILHYI0 YCTaHOBKY, 1II€IM W  METOJIUKY IPOBEICHUS
9KCIIEPUMEHTA.

2. IloHsiTHE O TMHEWHBIX U YTIIOBBIX CKOPOCTSIX M YCKOPEHHSX.

3. [onsTue o macce u Mmomente uHepuuu. Teopema Llltelinepa.

4. IToHsATHE O CUJIE U MOMEHTE CHUJIBI.

5. [TonsiTrie 06 UMITYJIbCE 1 MOMEHTE UMITYJIbCA.

6. IlonsTHE O KaueHUH TBEPBIX TEJ U CIIOCOOBI OMTUCAHUS KaUCeHUSI.

7. IloHsATHE O MTHOBEHHOM IIEHTPE CKOPOCTEH 1 MTHOBEHHOM OCH Bpalll€HUS.

8. 3aKoHBI AMHAMUKH TPU MOCTYMATETHHOM U BPAILATEIbHOM JBIKEHUSAX TETI.

9. Kakoif BuJ MEXaHUYECKOTO IBIIKEHHS TBEPIOTO Tela Pean3yeTcsl MPH CKAaThIBAHUH
T€J 10 IBYM OTBECHBIM HUTSIM?

10. Kakue cunbl B MEXaHUKE HAa3bIBAIOTCS MOTCHUIUATHHBIMU M HETMOTEHIHMAIbHBIMU?
[TpuBecTH npUMeEphI MOTEHIIMAIBHBIX U HEMOTEHIIMAIBHBIX CHIL.

11. Tlonstue o6 osHepruu u pabote cuipl. OOmEPU3NUECKUI 3aKOH COXpaHEHUS
SHEPTUHu.

12. TlonsiTHE O MEXaHUYECKOU SHEPTHUH.

13. OOwscHuTh, TOYeMy JuCK MakcBemta ¢ J100aBOYHBIM KOJIBLIOM OITyCKaeTcs

MeJIEHHEE, YeM TUCK O0e3 100aBOYHOTO KOIbIIA.
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JlaGopaTopnas pa6ora Ne 4. Ycranoska OGepOexa.
3aganue: OnpenenuTb JUHEHHBIC M YITIOBbIE YCKOPEHUS; PACCUUTATh MOMEHT CHJI COTIPOTHBIICHUS
Y TPEHHUS; OTIPEICIUTh MOMEHT HHEPLUH YCTAHOBKHU O€3 rPy30B.

KoHTpoIbHBEIE BOIIPOCHI.

1. OOBsCHUTD CXeMY YCTaHOBKH, LIETTU U METOJIUKY BBIITOJHEHUS IKCIIEPUMEHTA.

2. MOMEHT HWHEpIMH TOYKH; TBEPJOrO Tena: omperelieHne, 0003HAYCHHE, CIUHUIIBI
HU3MEpPCHHUS.

. MOMEHT MHEPIHMH [WINHJIpA, TUCKA, CTEPHKHSI.

. [TonsiTnEe neHTpa Macc.

. IlonsiTHE YII10BOM CKOPOCTH. B3aMMOCBSA3b YIVIOBOW U JIMHEHHON CKOPOCTEN.

. Ilonstue YIJI0BOI'O YCKOPCHUA. BzaumocBs3b YTJIIOBOTO U JIMHEUHOT O YCKOpCHI/Iﬁ.
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. IloHsiTHE MOMEHT CHIIBI: ONpeNeNeHrue, O0O3HaueHUE, EIUHHIBI H3MEPEHUS,
HallpaBJICHUE.
8. ®opmynupoBka u GopMysia OCHOBHOTO 3aKOHA TUHAMHUKH BPAIIAaTEIbHOTO JBHKCHUS

TBEPJIOTO TENA.

Jladoparopnasi padora Ne 5. Nzyuenue u npumeHenrne GU3NIECKOTO U MATEMATHIECKOTO
MassTHUKOB.

3ananue: OnpenenuTb yCKOpeHrue cCBOOOIHOTO MaIeHHUs MTPH MOMOIIM MaTeMAaTUYECKOTO MasiTHHUKA;
CPaBHHUTHh TOJNyYEHHOE 3HAa4YeHHE C TaONWYHBIM 3HAYCHHEM; pPacCUYUTaTh MOMEHT HHEpIUU
CTEP’)KHEBOTO (PU3MUECKOTO MasiTHUKA.

KoHTpoJILHBIE BOOPOCKI:

1. OOBSCHUTH CXeMy SKCIEPUMEHTAIbHONW YCTAaHOBKH, LI€IM M METOJUKY MpPOBEICHHS
IKCIEPUMEHTA.

2. [Tonstue "konebOanuwe". [apMOHWYECKHE KOJICOAHUS: ONpPEICICHHEe W ypaBHEHHUE
Kosie0aHui.

3. OCHOBHBIE XapaKTEPUCTUKH KoJeOaHWi: MEpHUoJ], 4YacToTa, LMKIMYECKas 4YacToTa,
aMIUIATY/1a.

4. Moment unepuuu. Teopema ['toiirenca — Llrelinepa.

5. I[lonstue "matemaruueckuid MasTHUK'. YpaBHeHHE KojeOaHUN MaTeMaTHYeCKOIo
MasiTHUKA.

6. [lonste "¢usmueckuit MasgTHUK'. VYpaBHEHME KoJeOaHMH MaTeMaTHYECKOro
MasiTHUKA.

7. IlpuBenennas anuHa ¢puzndeckoro MasaTHuka. LleHTp kauaHus.
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JlabopaTopnas padora Ne 6. OnpeneneHre OTHOIECHUS TEIUIOEMKOCTEH BO3/IyXa METOIOM
anuabdaTHOTO PaCIIHPCHUSL.

3ajanue: Paccunrath koad¢uument IlyaccoHa (OTHOLICHHE TEIJIOEMKOCTEH) BO3AyXa IpH
a71rabaTHOM PACHIMPEHUU.

KoHTpoJILHBIE BOOPOCKI:

1. OOBsACHUTH CXEMY YCTAaHOBKH, LIEJTU U METOJAUKY BBITIOJTHEHUS SKCIIEPUMEHTA.

2. [TonsiTue "BHYTpEHHSIS SHEprus'?

3. Pabora B TepmMomaamuke. ['eoMeTpuuecKuii CMBICT paOOTHI.

4. TermoémkocTh. Bunsl Temnoemkocreid. EAMHUITBI H3MEpeHHS.

5. [lepBoe Hauano TtepmoauHaMUKH: (HOPMYIUpOBKa, (opmyna, (QU3NYECKUN CMBICIT
BXOJISAIINX BEJITHYHH.

. IlepBoe Hauaa0 TEPMOAMHAMMKY JJIs1 H30MPOLIECCOB.

. AnnabatHbrii iporecc. YpasHenue [lyaccona. Koaddumuent [lyaccona.

. HepBoe Ha4daJI0 TCPMOJIUHAMUKHN JIA a,Z[I/Ia6aTHOl"O mpounecca.
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. @opmynupoBka u ¢popmynna ypaBHeHus Maiiepa.
10. Bropoe Hayao TEPMOJANHAMUKH.

11. TIpsmoii u oOpatusiit uki. Tepmuueckuit KIT/1. Xonoaunbablil ko3 uimeHnt.

JlaGopaTtopnas padora Ne 7. Omnpenenenue Kod(p@UIMEHTa BHYTPEHHETO TPEHMs, JUINHBI

cBOOOTHOTO TIpo0era 1 3PHEeKTUBHOTO AUAMETPA MOJIEKYJI ra3a.

3aganue: BpuucouTh 11 Bo3ayxa KOX(@HUIMEHTa BHYTPEHHErO TPEHMs, JJIUMHY CBOOOJHOTO
npodera u 3pPEeKTUBHBIN JHAMETP MOJIEKYJIbI.

KoHTpoJLHBIE BOOPOCHI:

1. OOBsACHUTH CXeMY YCTaHOBKH, 3a/1a4H OIbITa U METOJUKY BBIITOJIHEHUS IKCIIEPUMEHTA.
. Kakue sABieHus nepeHoca cymecTByOT U KaKUM 3aKOHaM OHM ITOJAYUHSIOTCS ?
. Koapurmentsr nepenoca: popmysibl, MOSICHEHUS BXOAAIINX XapaKTEPUCTHUK.

2
3
4. lnuna cBoOoAHOrO Iipodera: popmyiia, MOSCHEHUS BXOIAIINX XapaKTEPUCTHUK.
5. D dexTuBHBIN TUAMETP MOJIEKYIL.

6

. I[BI/I)KCHI/IC HUAcaJbHOM KUAKOCTU. JIMHNU 1 Tp}/'6KI/I TOKa. TeopeMa O HCPa3pbIBHOCTU

CTPYH.

. YpaBHeHue bepryiuu. [TonHoe naBiaeHue, ITMHAMUYECKOE 1aBIICHUE.

co

. JlJamuHapHoe u TypOyJI€HTHOE TeUECHHE.
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9. Pacnipenenenue MakcBeria
10. Cpenusist apupmernyeckast CKOpocTb (BBIBECTH U3 paciipeiesieHus: MakcBea).
11. HawubGosee BeposiTHasi CKOPOCTh (BBIBECTH U3 pacrpeesieHuss MakcBea).

12. CpennexBaapatuyHasi CKOPOCTb (BBIBECTH U3 pacmpesesienns Makcpena).

JlaGopaTopHnas pa6ora Ne 8. Onpenenenue ko3 puuneHTa BHyTpeHHET0 TPEHHS 10

Meroay Crokca.

3aganue: Paccuntare ko3¢ (uUUMEHT BSA3KOCTH TIiuuepuHa o merony Crokca. KoHTposibHbIE
BOIIPOCHI:

. OOBSICHUTD CXE€MY yCTAaHOBKH, IIEJIN H METOMKY BBIITOJIHEHHS SKCIIEPUMEHTA.

. SIB7IeHNe BA3KOCTH, KAKUM 3aKOHOM OHO OIHCBIBAETCS.

. Cuubl, neiicTByONIME HA APUK, AJAIOLIHHA B KUKOCTb.

. Kak u3mensiercs CKopocTh IBIKEHHS IAPHKa C YBEITHMUEHHEM €Tro Tuamerpa?

. Kakue siBieHus nmepeHoca CyniecTByIOT U KaKUM 3aKOHAM OHU TIOJYUHSIOTCS?

. Koapumentsl nepenoca: popmysibl, BETUUMUHBI, BXOASLIME B (POPMYJIbI.

. Jlnmuna cBoOoiHOTO Mpodera: popmyna, BETUYUHBI, BXOASAIINE B (HOPMYIIBL.
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. XapaKTepuCTUUECKHE CKOPOCTU: CpenHsAs apupMeTHueckas, Haubojee BEeposSTHAs

CKOpPOCTh, CpCAHAA KBaApaTH4YHasA CKOPOCTL. q)OpM}’J'IBI, BCJINYHHBI, BXOIAIIHUE B

bopMyIbI.

Tpernii cemectp (oynas dopma).

JlabopaTopnasi paGora Ne 1. MozaenupoBaHue III0CKONapauIeIbHOTO

IIEKTPOCTATUYECKOTO I10JII TOKOM B IIPOBOJAIIEM JIUCTE.

3aganue: [locTpouTh KapTHHY CUIIOBBIX JTMHUHN INIOCKONAPAIEIBHOTO 3JEKTPOCTaTHUECKOTO MOJIS;
BBIUHCIUTDh HANpPSKEHHOCTh 3JIEKTPOCTATUYECKOTO TMOJsI B HECKOJBKMX TOYKaX MPOBOJSIIETO
JHCTA.

KoHTpOJILHBIE BOIIPOCHL:

1. OOBsACHUTH CXEMY YCTaHOBKH, 1I€JTH U METOJIUKY BBIMOJIHEHHSI SKCIIEPUMEHTA.
2. 3axoH Kyona.

3. IloHsATHE HAPSYKEHHOCTHU HJIEKTPUYECKOTO TTOJIS.

4. TToHsTHE MOTEHIMANIA SJIEKTPUUECKOTO MOJIS.

5. CBs13b MEX]ly HANIPSHKEHHOCTBIO Y IIOTEHIUAJIOM.

6. DKBUNIOTEHIIMAbHBIE TTOBEPXHOCTH.
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7. PaboTa 351eKTpUuecKoro moJjs mo nepeMenieHrI0 TOYSUHOT 0 3aps/ia.

8. IlonsiTHe 0 TMHEHHOU, TOBEPXHOCTHON M 00BEMHOM MJIOTHOCTSX 3apsiza.

JlaGoparopnas padora Ne 2. OnpeneneHue eMKOCTH U 3apsjia KOHAeHcaTopa.
3ajanue: BaucauTh eMKOCTh KOHJIEHCATOPA U €T0 3apsi Ha OCHOBE NMEPEXOIHBIX XapaKTEPUCTHK.

KoHTpoJILHBIE BOOPOCKI:

1. OOBsICHUTB CXeMY YCTaHOBKH, 33/1a4M ONbITA U METOIUKY BBIIIOJIHEHUS SKCIIEPUMEHTA.

2. OtHOpOIHOE 3JIEKTPOCTATUYECKOE oJIe. HanpspkeHHOCTS, IIOTEHIAT
3JIEKTPOCTATHYECKOTO MOJIS.

. DNEeKTPOEMKOCTh YEAUHEHHOTIO IPOBOAHUKA.

. Konzaencaropsl. IX ycTpoHCTBO U Ha3HAYCHHUE.

. IInockuii kouaeHcaTop. EMKOCTb T10CKOro KOHAEHCAaTopa.

. IlapamienpHO€ COEIMHEHUE KOHIEHCATOPOB.

. IocnenoBarenbHOE COEAUHEHUE KOHEHCATOPOB.

. SHGPFHH IIJIOCKOI'O KOHACHCATOpA.
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. Kak wn3MeHuTCs 3Heprust IUIOCKOIO KOHJEHCAToOpa, €CIU PACCTOSHUE MEXAY ero
oOKJIaIKaMU YBEJIMYMUTH BABOE. PaccMOTpeTh cilydau: a) KOHIEHCATOp MOJKIKYEH K

uctounuky 2JIC; 0) konaeHcaTop oTkitoueH ot ucrounuka 371C.

Jlaboparopnasi padora Ne 3. MccnegoBanre MarHiTHOTO MOJIsl HA OCH KOJIbLIEBOU

KaTYIIKH.

3ajianne: U3MEPUTh MAarHUTHYIO WHIYKIIMIO B PA3IMYHBIX TOYKAX HAa OCH KOJIBIICBOW KATYIIKH;
MOCTPOUTH IpadUK U3MEHEHUS MAaTHUTHON WHAYKIIMH BAOJb OCH KATYIIKH; TPOBEPUTH PE3YyIbTaThI
MU3MEPEHUS PACUETOM.

KoHTpoJLHBIE BOOPOCHI:

1. OOBsACHUTH CXEMY YCTaHOBKH, 1I€JTM U METOAUKY BBITIOJHEHHS SKCIIEpUMEHTA.

2. MaruutHoe nosie. MarHuTHas MHIYKIIHSL.

3. [punatmn neiicTBus natunka XoJia.

4. HapucoBaTh KapTHHY CHJIOBBIX JIMHUA MarHUTHOTO MOJISI KOJIBLIEBOM KaTYLIKH.

5. 3akon buo-Cagapa-Jlamnaca.

6. IIlpumenenune 3akoHa buo-Caapa-Jlamiaca k pacu€Ty MAarHMUTHOM HMHIYKIIMH,
C03/1aBa€MOM KPYTOBBIM BUTKOM C TOKOM.

7. Ilpumenenne 3akoHa buo-CaBapa-Jlatulaca k pacu€Ty MarHMUTHOM WHAYKILWH,

C03/1aBa€MOM MPAMOJUHEHHBIM TPOBOJHUKOM C TOKOM.
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8. Ilpumenenne 3akoHa buo-CaBapa-Jlammaca k pacu€Ty MAarHHUTHOM HMHIYKIIWH,
co3/1aBacMOM OECKOHEYHO JUIMHHBIM MIPSMOJIMHENHBIM IPOBOAHUKOM C TOKOM.

9. [ToTok BekTOpa MAarHUTHOM MHTYKIIUH.

JlabopaTopnasi paGora Ne 4*. OnpenienieHue JUIMHBI BOJHBI MOHOXPOMAaTHYECKOTO CBETA
C IIOMOIIbIO UHTEPPEPEHIIUH OT ABYX LIEICH.

3aganue:PaccunTtarh JUIMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETa C IIOMOILBIO
UHTEepQEPEHIMH OT ABYX LIEJIeH.

KoHTpoJILHBIE BOOPOCKI:

1. OOBSICHUTB CXeMY YCTaHOBKH, IIETTH U METOAUKY BBIIIOJIHEHUS YKCIIEPUMEHTA.

2. BonnoBas npupoaa ceeta. CBeTOBas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKH.

3. CBEeTOBOI BEKTOP.

4. latencuBHOCTH cBeTa. CBsI3b MHTEHCUBHOCTH U aMILTUTY/IbI.

5. Unrepdepennus cera. KorepeHTHBIE BOIHEI.

6. Ontuyeckas U reoMeTpudeckas JuinHa nyTd. CBsa3b Mexxay HUMH. PU3NYECKUN CMBICI
K03 pHLIHEeHTa TPONOPLHUOHATIBHOCTH MEX/Ly HUMH.

7. Cnoxxenue KoyiebaHui OT IByX HCTOYHUKOB. PUCYHOK.

8. YcnoBrue MUHUMYyMa M YCIIOBHE MAaKCUMyMa JIJIsl pa3HOCTH X0J1a M Pa3HOCTH (a3.

9. Meto/1bl OTy4YeHUsI UHTEPPEPEHIIMOHHON KapTHUHBI: IPUMEPHI C PUCYHKAMH.

10. Meron FOHra: pucyHok, GopmyIibl.

11. WuTtepdepeHius B TOHKUX TUICHKAX: PUCYHOK, (DOPMYIIBI.

12. TlpumeHenue nHTEPPEPEHITUH.

JlaGopaTopnas paGora Ne 5. Mzyuenue siBeHus JU(PpaKLUU CBETA.
3aganue: OnpenenuThs MJIWHY BOJHBI HM3Jy4YE€HHUS Ta30BOTO Jia3epa C IMOMOIIBI) OJHOMEPHOMH
T (HpaKITMOHHON PEIIETKH.

KoHTpOJILHBIE BOIIPOCHL:

1. OOBSICHUTB CXeMY YCTaHOBKH, IIETTH U METO/AUKY BBIIIOJHEHUS HKCIIEPUMEHTA.

2. Ilonsitrie BostHA. Busl BOTH. Y paBHEHUE MIIOCKOM BOJIHEL.

3. OCHOBHBIE XapaKTEPUCTUKH BOJIH: BOJIHOBOE YHCIIO, BOJHOBOW (DPOHT, BOIHOBAs
MOBEPXHOCTH, JUTMHA BOJHBI, (Da30Basi CKOPOCTh, EpUoI, (asa.

4. BonmHoBas npupoa cBeta. CBeroBas BosiHa. ['paduk.

5. UnTeHcuBHOCTD cBeTa. CBSA3b MHTEHCUBHOCTH U aMIUIUTYIbI.

6. [IpuHIIUIIBL, JIe)KaIe B OCHOBE BOJHOBOM TEOPHH CBETA.
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7. B uém cocTout sBineHHE AUPPAKIUN B ONTUKE?

8. Buasr mudpaxium.

9. [punnun IMotirenca. [puanun Ioitrenca-dpenens.

10. Meton 30H Dpenens.

11. Mudpaxmus Opaynrodepa Ha OJHOU MIeNU. YCIOBHE MaKCUMyMOB M MUHHUMYMOB
T paKIuy.

12. JIndpakuuonnas pemérka. JudpakinoHHbIN CIIEKT.

13. Pemérka kaK JUCTIEPCHOHHBIN TTPHOOD.

JlaGopaTopHnasi pa6ora Ne 6. I3yuenue 3akoHOB BHemIHEro ¢hotodddexra
3amanue: [locTpouTh BOJBT — aMIIEPHYIO XapaKTEPUCTUKY BaKyyMHOTO JHOJA; OMPEICIUTh
MaKCHUMAaJIbHYIO CKOPOCTh (POTOIJICKTPOHOB; pacCUUTATh PadOTy BBIXO/1a JJIsl MaTepHaia KaTtoJa.

KoHTpoJILHBIE BOOPOCKI:

1. OOBSACHUTH CXEMY YCTAaHOBKH, IIEJTH K METOJIUKY BBITIOJTHEHHSI SKCIICPUMEHTA.
. YpaBHeHUe DUHINTEHHA 11 BHEITHEro portodddexra.
. UTo Ha3bIBaETCsl BHEIIHUM U BHYTpEHHUM (HOTOdIPPEeKTOM?

. CpopmynupyiiTe OCHOBHBIE 3aKOHBI BHELTHETO (oTOdPeKTa.

2

3

4

5. Uto Takoe 3aj7iepKuBaroliee HarpsHkeHue?

6. UTo Takoe TOK HachIIEeHUs?

7. Pabota BeIXO[a.

8. Kax BBIMONHAIOCH HW3MEpPEHHE 3aJepKUBAIONIETO HampshkeHus B pabore? Kaxue
pe3yNIbTaThl MOJIYYEHBI B JaHHOU padoTe?

9. Uto Takoe rpaHWYHAas 4acToTa U "KpacHas rpaHuna" BHemHero gotorppexra?

10. Yem omnpemensercs MakCUMajbHass ~ KUHETHYECKash OSHEPrHsl  AJIEKTPOHOB,

BBUICTAIOIINX TTOJ] ICHCTBHEM CBETA C TIOBEPXHOCTH METAILTOB?

11. ®otoHn: 3HEprus, Macca, UMITYJIbC.

JlabopaTopnasi padora Ne 7. Ompenenenue mnoctosHHOW Punbepra. 3amanme: OmnpenenuTthb

nocTostHHYI0 Punbdepra ais aroma Bogopoaa. KOHTpOJIbHBIE BOMIPOCHL:

1. OOBSICHUTD CXEMY YCTAaHOBKH, ICJIM U MECTOAUKY BBIIIOJITHCHUA SKCIICPUMCHTA.

2. Mopens atroma Pesepdopaa u e€ skcriepuMeHTaIbHOEe 000CHOBAHUE.

3. CniexTpanbHas cepusi: omnpeneneHus, ¢opmyina. [lepedncianTs CHeKTpalbHbIE CEpUU
JUIsl aTOMa BOJOPOJA.

4. Tocrynats bopa.
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5.UYem oOBsCHAETCS OrpaHWYCHHAss O0JACTb NPUMEHEHUs OO0O0OIEHHON (QOPMYIIBI
bainbmepa?

6. ®oToHBI. DHEprus, UMITYJIbC, Macca (POTOHA.

7. DHeprus CBsA3M, SHEPrUsl MOHU3ALMUHU, SHEPTUs BO3OYXKIECHUS.

8. Crextp. Bunsr criektpos. [Ipupoaa cnektpoB. Kakue criekTpbl HaOMIOAIHCh B TAHHOM

pabore?
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[Ipunoxenue 4

TUITOBBIE BAPUAHTAHI JIJ151 KOHTPOJIBHOM PABOTEI

(s cTyIeHTOB OYHOM (POPMBI OOyUEHHUS )

Bropoii cemectp

Nel. JIBe maTepualibHbIe TOUYKH JBUXKYTCS COTJIACHO ypaBHEHUsIM X1 = Ajt+ Bj t 2 4 C,
ttu Xo=At+ By P+ C, t3, rae Ay =4 m/c, B1 =8 M/CZ, Ci=-16 M/Cg, A, =2wm/c,By =- 4M/C2,
C, = 1 m/c®. B Kakoil MOMeEHT BpeMEHHU | yCKOpEHHE 3THX TOYeK OyneT oaumHakoBbIM? Haiitu

CKOpPOCTH V1M V2 TOYECK B OTOT MOMCHT.

No2. [unuHap, pacmoyIOKCHHBIM TOPU3OHTAIBLHO, MOXKET BpAaIIAThCA BOKPYT OCH,
coBMajaroleil ¢ ocelo mUIUHApa. Macca nmnuHapa My = 12 xr. Ha ununuanp namotanu
HIHYp, K KOTOpOMY MpuBsi3anu THpro Maccod My = 1 kr. C KakuMm yckopeHuem Oyner

omyckartbes rups? KakoBa cuia HaTsSKEeHUs IIHYpa BO BpeMsl ABM)KEHUS TUpU?

Ne3. [lap ckaTbIBaeTCs ¢ HAKJIOHHOM IIOCKOCTH BbicoToi h = 90 cm. Kakyro iuHeiHy0
CKOpOCTh OyneT MMEeTh LIEHTp IIapa B TOT MOMEHT, KOrJa IIap CKaTHICS C HaKJIOHHOM

IJTIOCKOCTH?

Ne4. Touka coBepiiaer rapMoHHYeckue KosiebaHusi. B HEKOTOpbIII MOMEHT BpeMeHU

2 .
CMEIlleHHEe TOYKM X = 5 cM, ckopocTh V = 20 cm/c u yckopenue a = - 80 cwm/c”. Haiitu
UKJIMYECKYIO YaCTOTYy W MepHuoJ| KonebaHui, a3y kojaeOaHUIl B paccMaTpHUBaeMblii MOMEHT

BpPEMEHU U aMIUTUTYy KoJieOaHuil.

No5. Omnpenenutsb gaBiaeHust P; U Pp raza, coaepxamiero N = 10° MOJIEKYJI ¥ UMEIOIIETO

o6beM V =1 em®, npu temneparypax T1=3 Ku 72=1000 K.

Ne6. B Gamnmone BMectuMocthio V = 15 1 Haxoautes cmech, comepxkamiast m; = 10 r

BOZIOpO/Aa, My = 54 T BoasHOro mapa u Mz = 60 r okcuaa yriuepoaa. Temneparypa cmecH t

2700C. OnpenenuTs AaBJICHHE.

Tpetuii cemecTp

Nel. ToHKMI JUIMHHBIA CTEPKEHb PABHOMEPHO 3apsDKEH C JIMHEHHOW IJIOTHOCTHIO [ =
1,5 uKin/cm. Ha nponomkeHnn ocu cTepHs Ha paccTostHuU d = 12 ¢M OT ero KOHIIa HaXOAHUTCSI
toueunblid 3apsan Q = 0,2 MxKi. OnpenenuTs crity B3anMOACHCTBHS 3apsSHKEHHOTO CTEPXKHS U

TOYEYHOTO 3aps/ia.
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No2. Pesucrop comporuBienre Ry = 5 OM, BOJBTMETP U HUCTOYHUK TOKA COCAMHEHBI
napajuienabHo. BonbTMmerp nokassiBaeT Hanpsbkenue U; = 10 B. Ecim 3ameHuTh pesucrop
IpyruM corpotuBieHueM R; = 12 Om, To BoJabTMETp MOKaxkeT Hampspkenue U; = 12B.
Onpenenuts 3/]C 1 BHyTpeHHEE CONPOTUBICHHE MCTOYHHMKA TOKA. TOKOM yepe3 BOJIbTMETP

npeHeOpeub.

No3. Kosbio 3 mpoBojioku conpoTuBieHueM R = 1 MOM HaxoauTcss B OJJHOPOJIHOM
MarautHoM 1oiie (B = 0,4 Ti). [110ckoCcTh KOJbIla COCTABISET C TMHUSAMU UHAYKIIUKA YToJl [] =
900J. Omnpenenuth 3apsa Q, KOTOPBIM MPOTEUET MO KOJbIY, €CJIU €r0 BBIACPHYTh M3 MOJIS.

ITnowans koxpua S = 10 cMP.

Ne4. Ha ToHKyr MbUIbHYIO TWieHKY (N=1,3) Tonmmuoi 1,25 MKM mamaet HOpMaJIbHO
MOHOXpOMaTHUYeCKUil cBeT. B oTpaxkeHHOM cBeTe IUIeHKa Kaxercs cBeriod. Kaxoi
MHHUMAJIbHOM TOJIIMHBI HAJ0 B3STh TOHKYIO IUICHKY ckunuaapa (N=1,48), 4ro0bl OHA B 3THX

K€ YCIOBHUAXKA3aJlach TEMHOM?

Ne5. Ha myrm 4acTMYHO NOJSPU30BAHHOIO CBETa IMOMECTHIM mnosspusarop. Ilpu
[IOBOpPOTE MoJisipu3aropa Ha yroan 60° M3 IOJIOKEHHSA, COOTBETCTBYIOLIETO MaKCUMYyMY
NPOMYCKaHMsI, UHTEHCUBHOCTb IPOIIEIIEro CBETa yMEHbLIMIach B 3 pas3a. HaiiTu creneHb

MoJIsIpu3al vy nmagaromero CBeTa.

Ne6. Ha mmactuHy mamaer moHoxpomarmdeckuid cer ([1 = 0,42 mxMm). DPoTOTOK
npeKpalaeTcs npu 3aaepxkuaronieid paznoctu norexuanos U = 0,95 B. Onpenenuts padoty

A BbIXO/la 3JICKTPOHOB C IMOBCPXHOCTH IJIACTHHBI.

No7. Onpenenuts JUIMHY BOJHBI 11e¢ bpoitns A, snekTpoHa, HaAXOISIIETOCsS Ha BTOPOU

opOuTe aTomMa BOJIOpO/Ia.
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[Ipunoxenue 5

KOHTPOJIBHBIE BOITPOCHI 11O AUCHUIIJIMHE

Bropoii cemectp (ounas popma oOydeHus).

1. [ToHsiTHE MEXaHWYECKOW CHCTEMBI, CUCTEMBI OTCYETa, MaTEpHUaTbHOU TOYKH, aOCOIIOTHO
TBEPJIOTO TeJia, A0COIOTHO YIPYTroro Teia, abCOM0THO HEYIPYTroro Tea.

2. Buner nBmwxenusa. OcHoBHas 3ajgaya MexaHukd. CHocoObl 3aJlaHUsl TOJIOKEHHUS Tela B
pOCTpaHCTBE. MecTo KIacCHuYecKoi MEXaHUKU B COBPEMEHHOU (hu3HKe.

Bunsl nBmkenuns.

3. [TyTh, IEepeMenieHne, TPACKTOPHS, CKOPOCTh, CPEIHSS CKOPOCTh. KMHEeMaTnIecKue 3aKOHbBI

MOCTYNATCIIbHOI'O ABHIKCHUS.

4. YckopeHHe, TaHICHIMAIBHOC W HOPMajbHOE YCKOopeHus. HampamieHus, crocoObl
BBIYNCJICHUS.
5. VYri0BOE NnepeMelleHne, yriioBas CKOPOCTh, YrIIOBOe yeKopeHue. CBsA3b YIiIOBOi CKOPOCTH €

J'IHHGfIHOfI, YIJI0BOI'0O YCKOPCHUS C TAaHTCHLHUAJIBHBIM. KnnemaTtnyecknii 3aKoH BpaliaTeJIbHOIO

JIBYDKCHUS.

6. [TonsiTue Macchl Tena, cuibl, UMITyJIbca. Buasl B3aumoaeiicTBuit. 3akonsl HeroToHA.

7. 3aKOH COXpaHEHMs UMITYJIbCA.

8. lentp macc cucremsl, ero cBoWcTBa. MHepTHas W rpaBUTalMOHHAs Maccel. [IpuHIun
SKBHBAJICHTHOCTH.

Q. 3aKkoH BceMUPHOTO TsAroTeHus. KocMuieckne CKOpoCTH.

10.  Bwuasl ynpyrux aedopmanuii. Xapakrepuctuku nedopmanuii. 3akoH ['yka.

11. MoMeHT uHepIUu MaTepUAIbHON TOUYKH, MOMEHT HHepuuu Tena. Teopema Llrelinepa.

12.  TloHsTHE MOMEHTa CHJIBI © MOMEHTA UMITYJIbCA, X HAMpPaBJICHUS U MOJTYJIH.

13.  OcHOBHOE ypaBHEHHE TWHAMHKH BPAIIATEILHOTO ABYKEHHS.

14.  3akoH coxpaHeHHUs MOMEHTa UMITyJibca. MOMEHT UMITyJIbCa TBEP/IOTO TeJa, BPaIlaloIIerocs

BOKPYT HEIIOJBHUKHOM OCH.

15. PaGora ¥ MOIIHOCTb TPHU MOCTYNATEJIbHOM JBWXKEHMHM. KuHeTHueckas sSHeprus
MTOCTYIATEIBHOTO JIBUKEHHS.

16. PaGora ¥ MOIIHOCTH TIPH BpamaTeIbHOM JBWKCHWU. KuHeTHUYecKas dHeprus
BpaIIaTEeILHOIO U IJIOCKOTO ABUKECHUS.

17. KoHcepBaTuBHBIE CHJIBI, MX CBOWCTBA. JluccumatuBHble cuiibl. [loTeHIManbHAS SHEPTUS BO
BHEIIIHEM I10JI€ CHJL

18.  3akoH coxpaHEHUs MEXaHWYECKON IHEPTHUH.
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19.  Konebarenpnoe apmwxkenue. Bunael xonedanuii. 'apmonmnueckue konedanus. OmnpenerneHue
Y4aCTOTHI, IEPUOJIa, AMIUTUTYABI, (pa3bl KoaeOaHMii.

20.  3aKOH COXpaHCHHs OJHEPTUM B WJCAITBHBIX MEXaHWYECKHX KOJEOATENbHBIX CHCTEMAax
(MaTeMaTUYeCKHUd U MPYKUHHBIA MasSTHUKH ).

21.  Maremarnueckuii u Qusnueckuil MasTHUKH. Ilepmonsl ux konebanuii. I[lonsTue
NPUBEJCHHON UIMHBI (PU3NYECKOTO MAATHUKA.

22.  3aryxaromue koyiebanusa. uddepeHnmanbHoe ypaBHEHHE W €ro peIIeHHWe Ha MPHUMEPE
MEXaHUYECKOH cucTeMbl (0€3 BBIBOJIA).

23. OcCHOBHBIE XapaKTEPUCTHKH 3aTyXalOMIMX MEXaHWYECKHX KOJICOAHWI: JIEeKPEMEHT,
norapuMUYECKUN JEKPEMEHT, TOOPOTHOCTh KOJICOATETLHOM CHCTEMBI.

24.  BeiHyXIeHHble KoseOaHus. JuddepeHunaabHoe ypaBHEHME M €ro  pelieHue Uit
MEXaHUYECKOH cucTeMbl (0e3 BBIBOJIA).

25.  Pesonanc. Pe3onanchas uactorta. Pe3onancHas amrumityna. Pe3onancHele kpuBble. Ha

IpUMepe MEXaHNYECKON K0s1e0aTelbHON CUCTEMBI.

26.  CnoxeHue TapMOHMYECKHMX Koje0aHMH OJHOro HampaBieHus. BekropHas auarpamma,
OueHus.

27. CrnosxeHue B3aMMHO NEPIEHAUKYIISPHBIX Kojebanuil. durypsl Jlnuccaxy.

28.  ITloHsATHE O BOJHOBBIX Tpoleccax, BUABI BOJH. DPOHT BOJHBI, JJIMHA BOJHBI, BOJHOBOM

BCEKTOP, BOJIHOBOC YHCJIO. CKOpOCTB YIIPpYrux npoAO0JIbHBIX U MMONICPEYHBIX BOJIH B

TBCPABIX TCJIaX U B Ia3c.

29.  BomHOBOE ypaBHEHHE. Y paBHEHHE IJIOCKOH MOHOXPOMATHUECKOH BOJIHBI.

30. [Tepenoc sneprun BosiHOW. [I0TOK 3HEPTrUM, IIOTHOCTHh MOTOKA YHEPTUHU. BekTop YMoBa.

31.  Crosiuue BOJHBI, ypaBHEHHE CTOsYEH BOJHBL. [lepeHoc sHepruu B cTos4Yel BOJIHE.

32.  Ilonsartus: Monekyna, CTpYKTypHasl €IMHUIA, MOJIb, WJI€aJbHBIN ra3, HapaMeTpbl COCTOSIHUA,

nporecc, pelaKcalus; TPUHIMI  TIOCTPOCHUS  TeMmepaTypHbIX mKkan. CoOTHOIIEHHUE
TEPMOJIMHAMHYECKUX U CTATHCTUYECKHUX B3TJISIOB.
33.  VYpaBHeHHe coCTOsiHMs HaeanbHOro rasa. Yactuele ciaydan (V=const, P=const, T=const).

['paduueckoe npeacrasienue. 3akoH JlaabToHa.

34. OcCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUH T'a30B.
35.  Pacnpenenenne MakcBeinta mo ckopoctsM. [ padudeckne npeacTaBicHNUs.
36.  Cpennss apupMeTHuecKas, CpeJHEeKBaApaTUYHast, HAUBEPOSTHAS CKOPOCTH.

37.  bapomerpuueckas ¢popmyia (orpaHudeHus, fomymeHus). Pacnpenenenue bonbimana.
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38.  Crenenu cBoOOIBI MoOJEKyd. [umoTresa o paBHOpacHpeleNCHHH HHEPTUU. ODHEPrus,
MPHUXOMAIIASACS Ha KoJeOaTenbHYI0 CTENeHb CBOOOIBI (MPHHIMIIAAIBHOE OTIUYHE OT IPYTUX
cTerneHen cBOOOIbI).

39. PabGora ra3a, BHyTpeHHsAs O»Heprus rasza. [lepBoe Hauano TEpMOJUHAMUKA U €ro
MPUMEHEHHE K U30IPOIIECCaM.

40. [ToHATHSA TEIUIOEMKOCTH, YIEIbHOW TEIIOEMKOCTH, MOJISIPHOM TEIUIOEMKOCTH. EAMHUIBI
m3Mmepenus. Teroemkoctu npu P=const, V=const. YpaBuenue Maiiepa.

4]. AnuabaTudeckui mporecc. YpaBHeHue aauadatel. ['paduk agnadaTsl.

42. ®dusnueckne OCHOBBI paboThl TeruioBbix aBurateneit. [lukn Kapno. KIIJ| uneanphoit
terioBoi MamuH ¥ KITJl HeoOpaTuMoii TEMI0BOM MalIMHBbI.

43.  llousarue suTponuu. Bropoe u TpeTbe Hayana TEPMOAUHAMUKH.

44.  Tlonsarue 00 3¢ (HeKTUBHOM AUAMETPE U CpeaHEH ATUHE CBOOOIHOTO Mpodera MOIeKYIbI

45.  uddyszus, 3axon Ouka, kKodppuuueHT muddy3um.

46.  TemmompoBOIHOCTb, 3aKOH Dyphe, KOAD(PHUIIMESHT TETUIONPOBOTHOCTH.

47. Bszkoctb, 3akoH HetoTOHA, KO PUITUEHT TMHAMUYECKOHN BA3KOCTH.
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[Ipunoxenue 6
BOITPOCHI K 5K3AMEHY

Tperuii cemectp (oyHas dopma 0OydeHUs)

1. Dnextpuueckuii 3apsia. 3aKoH coxpaHeHus 3apsana. 3akoH KyioHa.

2. HanpspkeHHOCTb M TOTEHLIMAN 3JEKTPOCTaTUUecKoro nos. Ilpunnun cynepno3uuuu 1is
HaNpPsDKEHHOCTEN OTEHLIMAJIOB JIEKTPOCTaTUYECKUX Mosiei. Pabora o nepemeleHuto
3apsjia B AJEKTPOCTATHUECKOM I10JI€.

3. DKBUNOTEHLIHAJIbHBIE TOBEPXHOCTH. CBsI3b BEKTOPA HAIIPSIKEHHOCTH 3JIEKTPUUYECKOTO
0JIS1 C IOTEHIIUAJIOM.

4. TToTok BEKTOpa HAMPSHKEHHOCTH JIeKTpuueckoro mojsi. Teopema ["aycca.

5. DIeKTpuuecKuil AUNoib. JAUnoabHbelii MOMEHT. [[11101b BO BHEIIHEM OJJHOPOJHOM
3JEKTPUUYECKOM TIOJIE.

8. JIMANEeKTPUKH B 3JIEKTPUUYECKOM MoJie. Bupl nonsgpuzanuu AU3IEKTPUKOB.
DJeKTpUUecKoe MoJje B IuIeKTpuke. [1onsapru30BaHHOCTD AUAIEKTPUKA.
JusnexTpuyeckas IPOHULIAEMOCTb CPEIbL.

9. IIpOBOIHHUKY B 3JEKTPUYECKOM MOJIE. DIEKTPUUECKOE MOJIE B IPOBOJHUKAX.
DneKkTpuueckas eMKOCTh IPOBOJHUKOB.

10. Konnencaropsl. CoeiHEHNE KOHACHCATOPOB. DHEPTHsI, 3aNIac€HHAast KOHIEHCATOPOM.

OO6beMHast IIIOTHOCTh SHEPTHH AJIEKTPUUECKOTO TOJIS.
11. DnexTpuyeckuii TOK. XapaKTEpPUCTHKH JIEKTPUUECKOro ToKa (HarpaBiieHUE, IUIOTHOCTbD,
MOJIBUKHOCTD). DJIEKTPOABIIKYILAs CUIIa, HAIPSKEHUE.

12. 3akon Oma Ji1s1 OJTHOPOJIHOTO Y4acTKa LENU. DIEKTPUUECKOE CONIPOTUBIICHUE,

poBoANMOCTh. CoeTMHEHNE POBOIHUKOB.

13. 3akon Oma 11 HEOJHOPOJHOTO y4acTKa Lenu. 3akoH Oma Ji1s 3aMKHYTOM LenH. 3aKOH

Owma B muddepennuanpHoOi Gopme.

14. Pa3BeTBnenHsbIe nenu, npasuia Kupxroda.

15. PaboTa u MomHOCTh TOKa. 3akoH J[xxoymnsa—JIenna.

16. MarauTHOE 110JI€ M UICTOYHUKH. BEKTOp MHIYKIIMM MarHuTHOro nosist. [Tpuanmn

CYNEPIIO3UIMI MarHUTHBIX MOJIEH.
17. 3akon buo—Casapa-Jlannaca u ero npuMeHEeHHE JJIsl pacueTa MarHUTHBIX TOJIEH.
18. MarauTthsiii notok. Teopema ["aycca st MarautHOro nosjs. Lupkynsuus Bekropa
MarHUTHOM MHIYKLIWU. (3aKOH MOJHOTO TOKA).
19. Cuna Amnepa. PaGora o nepemenieHuio mpoBoIHUKA C TOKOM B MArHUTHOM TI0JIE.

20. Bpamaroinii MOMEHT, JTEUCTBYIOIIUA HA KOHTYpa C TOKOM B MarHUTHOM I1OJI€.
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[ToreHunanbpHast SHEPrUs KOHTYpa ¢ TOKOM B MArHUTHOM IIOJI€E.

21. JIBuxeHue 3apsHKEHHBIX YacTull B MarHuTHOM noJie. Cuna Jlopenna.

22. Dddekt Xomna.

23. HamaranumBanue MaruetukoB. ['unoresa Amrmepa. Kinaccudukaius MarHeTHKOB, UX
CBOICTBa U OCHOBHBIE XapaKTEPUCTUKU. ([{namarneTuku, napaMarHeTHKH,
(beppoMarHeTHKy, TUCTEPE3HC).

24. Teopema 0 LUPKYISILIMK AJI1 MATHUTHOTO I10JIs B BelllecTBE. (3aKOH MOJHOIO TOKA).
[ToHsATHE HAPSYKEHHOCTH MarHUTHOT'O MOJIS.

25. SIBnenue anexkTpoMarHuTHON UHYKIUK. 3akoH Dapanes. [Ipasuno Jlenna.

26. SIBnenue caMOMHAYKIWHU U B3aUMOMHAYKIWU. [ToHsITHE 00 MHIYKTUBHOCTH.

27. DHeprust MarHUTHOTO 110J151, 00beMHasl JIOTHOCTh SHEPIMHU MarHUTHOT'O MOJIS.

28. V3MeHeHue CUIIbl TOKa B LIENH MPH MOJKIOYEHUU U OTKIIIOYEHUH UCTOUYHUKA

(3KCTPATOKM 3aMbIKaHUs U Pa3MbIKaHUS LIETIN).

29. Ilomnas cucrema ypaBHeHH MakcBeia B MHTErpanbHOi hopme. Tok cMerieHus.

30. 'apmoHuUecKue 3JIeKTPOMAarHUTHbIE KoJIe0aHUs B U1€AIbHOM KOJ1e0aTeIbHOM KOHTYpE.

®opmyina Tomcona.

31. 3atyxatomiue konedaHus B KojeOaTenbHOM KOHTYpe. JnuddepennnanbHoe ypaBHEHUE U
ero pernienue (0e3 BBIBOJIA).

32. OCHOBHBIE XapaKTEPUCTUKH 3aTyXalOIUX 3JIEKTPOMAarHUTHBIX KOJeOaHH: JeKpEMEHT,

JorapuMHUUECKUi 1eKpeMEHT, KOAQGHUIMEHT 3aTyXaHHsl, 4acTOTa, IEPHOJ, BOITHOBOE
COTIPOTHUBIICHUE).

33. BreiHyx1eHHBIE KOJleOaHus B KoseOaTelbHOM KOHTYpe. JuddepennnanbHoe ypaBHEeHHE
u ero perienue (6e3 BBIBOAA).

34. Pe3oHaHc HanpspKEeHUS U TOKA. Pe3oHaHCHas yacToTa. Pe30HaHCHBIE aMIITUTY/IBI.
Pe3oHaHCHBIE KpUBBIE.

35. DddexTuBHOE (MEHCTBYIONIEE) 3HAUECHUE TOKA U HANpsbKeHUs. 3akoH [[xoyms-Jlenma
JUIS IEPEMEHHOIO TOKA.

36. Ilonarue 06 MEKTPOMArHUTHBIX BOJIHAX. 11X OCHOBHBIE XapaKTEPUCTUKHU: aMIUIUTY/Ia,
JUTMHA BOJIHBI, IEPUO/I, BOTHOBOE YHCIIO, BOJIHOBOM BEKTOP, MHTEHCUBHOCTH BOJIHBI.

37. BosiiHOBOE ypaBHEHUE. Y PaBHEHHUE INTIOCKOW MOHOXPOMATHYECKOM JIEKTPOMAarHUTHOM
BOJIHBI.

38. DHeprus U UMITYJIbC AIEKTPOMAarHUTHBIX BOJIH. [lepeHoc sHeprumn BosHoM. [loToK
SHEPIUH, IJIOTHOCTb NTOTOKA 3Hepruu. Bekrop IoitHTHHTA.

39. CBeTOBBIE BOJIHBI, IKAJIA JIEKTPOMArHUTHHIX BOJIH. ONITHYECKUH MTOKa3aTelb
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40.

41

42.

43

44.

45.
46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.
58.

59.

IIPEJIOMJIEHUS U €0 CBSI3b C XapaKTEPUCTUKAMHU CPEBI.
KorepenTHble BOJIHBI. Y ClI0BHE KOT€pEHTHOCTU. BpeMs korepenTHOoCcTH. OnITHYECKas

H TCOMETPpHUYCCKasa pa3HOCTHU XOJa.

. UnTepdepennus. YcnoBusi MAKCUMYMOB U MUHUMYMOB HHTepdepeHInu (as1s

ONTUYECKOH pa3HOCTH Xo1a U st pasHoctu ¢a3z). OnsiT FOnra. [lupuna
UHTEPPEPEHIIMOHHBIX MAKCUMYMOB.

HnTepdepenius B TOHKUX MIeHKax. [IpocBeTiieHne ONTHKY.

. [Tonsatue o qudpaxiuu cBeToBbiX BosH. [Ipuniun I'oiirenca—®penens. MeTo 30H

Openes.

Hudpakuus Opaynrodepa Ha menu (ycaoBUsS MUHAIMYMOB U MAKCUMYMOB).
JudpakimonHas pemeTka, ee MPUHIUI padoThl, yCIOBHE INIABHBIX MAKCUMYMOB.
Hudpaxius pentrenoBckux jtyueil. ®opmyna Bynwda-bparra.

[TonsiTue mosispu3aLuyu cBeTa, BUJBI nosigspusanuu. CTeneHb Noisipu3aiuy. 3aKoH
Mairoca.

[Tonsipuszanus cBeTa npu NpesioMICHUU U OTpaxkeHUH. Yrou bproctepa.

OnrTuyecky aKTUBHBIE BEUIECTBA. YTOJ MOBOPOTA MJIOCKOCTHU MOJISIPU3AIMU B TBEPABIX
Telax U B pacTBOPax.

[Tornmomenue cBeta. 3akon byrepa.

CriekTpanbHble XapaKTEPUCTUKU MPUOOPOB: YITIOBAs U IMHEHHAs AUCTIEPCHUH,
pasperaroniasi CiocoOHOCTb. YTIJIOBas IUCIEPCHs U pa3pelaronias cocoOHOCTh
TU(GPaKIMOHHOMN PEIIEeTKH.

TemioBoe n3iydyeHue, ero cBoicTBa. AOCOOTHO yepHoe Teno. McnyckaTenbHas u
noryoIaTenpHas crocoonoctu. 3akoH Kupxroga, 3akon Credana-bonbimana.
®opmynsl Buna u Panes-/Ixunca (ocHoBHbIe uaen), Y@ karactpoda. 3aKoH CMEIIeHUS
Buna.

OHeprusi ¥ UMITyJIbC CBETOBBIX KBaHTOB. [ unoresa [1nanka. ®opmyna Ilnanka.
dotoadpekt, 3akoHbl CToNETOBA.

Oddext Komnrona.

3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB, CIIEKTpaIbHbIE cepuu, 00001IeHHast popmyria
banbmepa.

[Toctynatsl bopa, mpaBuio KBaHTOBaHUS KPYTOBBIX OpOHT.

[Tpuniun HeonpenenenHocTH [ eif3enOepra, olleHKa pa3MepoB U SHEPTUHU aTOMa
BOJIOPOJIa HAa €r0 OCHOBE.

VYpasuenue lllpenunrepa (BpeMeHHOE U JUTsl CTAIIMOHAPHBIX COCTOSTHUI ), HOPMUPOBKA U
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CMBICIT ¥ - QYHKITUH.

60. KBanToBanue 3Hepruu (Ha npuMepe OAHOMEPHON NOTEHIIMAILHON SIMBI).

61. OTpaxxeHue U MPeJOMIICHUE YaCTHIl HA HU3KOM IOTEHIIMAIBHOM Oapbepe, 0COOEHHOCTH
mporecca.

62. OTpakeHHe U IPEJOMIICHUE YAaCTHI] Ha BEHICOKOM MOTEHIIMAJILHOM Oapbepe,
TYHHETBHBINH d((DEKT.

63. ITonoxxeHne 3eKTpoHa Ha OPOUTE B aTOME BOJIOPO/A M0 KJIACCHUECKOM U KBAHTOBOM
TEOpUH.

64. OpbutansHOe rUpOMarHuTHOE oTHolIeHue. [IpocTpaHncTBeHHOE KBAaHTOBAaHME MOMEHTA
UMITYJIbCa DJIEKTPOHA.

65. Cniue snexktpoHa. CIMHOBOE THPOMAarHUTHOE OTHOIIICHUE, €r0 OTJIMYNE OT
opbuTansHOoro. Marueron bopa.

66. 3anonHeHUE SIEKTPOHHBIX clloeB U 06oouek. [Ipunnun [Maymnu.

67. Kparaocts BeipoxaeHus. [IpaBmio oroopa.
THUIIOBBIE 3AJJAYU K O9K3AMEHAIMOHHBIM BMJIETAM

Nel. B BepiinHax TpeyrojibHHKa cO CTOpOHamH 1o | = 2:10 m HaxomsTes paBHbIE 3apsbl 10 ( =
2-10° Ku. Haiirn PaBHOICHCTBYIONIYIO CHJI, JIEHCTBYIONIMX Ha YETBEPTHIA 3apsg Q = 10* Ku,
MIOMEILEHHBIA Ha CepeHE OJHON U3 CTOPOH TPEYTOJIbHUKA.

Ne2. 3apspKeHHBIM IIapUK MOJBEIIEH Ha JAMAJIEKTPUUYECKOM HHUTH BO BHEIIHEM JJIEKTPUYECKOM
10JIe, CUJIOBBIE IMHUKM KOTOPOT'O TOPU30HTAIbHBI. [Ipr 3TOM HUTH 00pa3yeT ¢ BepTUKAJIBIO YTOJI o =
45°. Ha ckoJTbKO H3MEHHUTCS YrOJ OTKIIOHEHHS HUTH IIPH YMEHBIICHHH 3apsil mapuka Ha 18%?

Ne3. OmpenenuTh MOTSHIMAT ¢ TOYKH TIOJIs, HaXoIsIeics Ha paccTosiauu | = 5102 M ot LIEHTpa
3apSOKEHHOTO I1apa, eCIH HAIPSKEHHOCTh T07Is B 9Toit Touke E = 3:10° B/M. Omnpeenuth 3apss
niapa.

Ned4. PaccrosiHue MexIy MJIaCTHHAMM CIFOASHOTO KoHaeHcatopa d = 2,2 MM, a IUIOIIagh KaKI0H
mractassl S = 6:10% M% [lnacTuusl nputsruBatorcsa ¢ cusot F = 0,4 MmH. Onpenenuts pa3HOCTh
NOTEHIMATIOB Ap MeXIy INIACTUHAMH U MIEKTPHUECKYI0 eMKOCcTh C KOHAeHcaTopa.

Ne5. Hanpspkenne Ha mmHax anekrpocranumu U = 10 xB. Paccrosare no norpedurens | = 500 km
(muHus AByxmnpoBonHas). CTaHIMs ToJDKHA nepeaarh norpedurtento momHocth N = 100 kBrT.
[Torepu HampspKeHUs Ha MPOBOAAX HE JODKHBI MpeBblmaTh 4%. BeruncnuTe mMaccy M MemHBIX

MMPpOXOA0B HAa YHYACTKE SJICKTPOCTAHIIUA — HOTpCGI/ITeHB.
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Ne6. B 01HOpO/IHOM TOPU30HTAILHOM MarHUTHOM I10JI€ HAXOAUTCS B PABHOBECUM FOPU30HTAJIbHBIN
IPSIMOJIMHENHBIA  AIOMUHUEBBIM MPOBOAHUK ¢ TokoM cwioil | =10 A, pacnonaoxeHHbIN
HEepHEHANKYIAPHO Noit0. ONpeaenuTh UHIYKIMIO 10JIs, CUUTAasl paJnyc IPOBOJHUKA PABHBIM I = 2
MM.

Ne7. JlBa 3JIeKTpOHA JBUKYTCS B OJHOM HAIIPaBICHUU BIOJIb OJHOM IPSIMOM C OAMHAKOBOMU IIO
Moxymo ckopocteio V = 10% m/c. HaiiTi HampspKeHHOCTh MarHWTHOTO moist H 3apsuioB mpu
paccTOSHUU MeXay Humu d = 4-10® cm. Touka, s KOTOpPOM OmNpeAesieTcsl HanpsHKEHHOCTh

MAarduTHOI'O IT0JIA, JICKUT Ha CCPEANHHOM K TPACKTOPHHU IIEPIICHANUKYIIAPE HA paCCTOSHHUN

=310 " cm.
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