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O®OHZI OUEHOYHbIX CPEACTB HJISI ATTECTALMU 110 AMCHUIUIMHE «®U3UKA» (ITPUJIOXKEHUE K PABOYEM
I[TPOI'PAMME MOJVYJIA) OCHOBHOM TTPO®ECCUOHAJIBHOM OBPA3OBATEJIBHOI ITPOIPAMMBI BBICIIETO
OBPA30OBAHUS (BAKAJIABPUAT) Bepcus 1
1 PE3YJBbTATbBI OCBOEHUSA JUCHUIIJINHBI
Tabmuna 1 — IlmaHupyembie pe3yabTaThl OOYYCHHS] MO JAMCHIUILUIMHE, COOTHECEHHBIC C

YCTAaHOBJICHHBIMH WHAHUKATOpAMU JOCTUKCHUA KOMHCTCHL{I/Iﬁ

2

PesynbraTel 00yueHus (BiajaeHus,

Nuaukaropel
Kon u nHaumenoBanue YMEHHUSI U 3HaHUsI), COOTHECEHHBIE
JOCTUKECHUS Hucuuniuza
KOMITETeHIIUHT C KOMIETCHIIUSIMH/HHIUKATOPaMU
KOMITETEHIIUHT
JOCTUKEHHS] KOMITETEHIIUU
3namu: coBpeMeHHbIE (PUUKO-
MaTeMaTHYeCKUEe METO/IbI,
MIPUMEHSEMbIC B MHKEHEPHOU U
HCCJIEIOBATEIbCKOM MPaKTHKeE.
OIIK-1.2: Onpenenser Ymems: ipuMeHsITh PU3NKO-
OIIK-1: Cnocoben XapaKTePUCTUKHU MaTeMaTU4YeCKUe METO/Ibl TIPU
MIPUMEHSATD (bu3ruecKoro MOJIEJTMPOBAHUH 33a4 B
€CTeCTBEHHOHAy4YHbIE | Tpoliecca (SBICHHUS), 00J71aCTH TEXHOJIOTMUYECKHUX
U OOIIEMH)KEHEPHBIC XapaKTepHOTo ISl IIPOLIECCOB U ITPOU3BO/ICTB,
3HAHUS, METOIbI 00BEKTOB Pusika yIpaBieHUs )KU3HEHHBIM
MaTeMaTUYeCKOIo npogeccuoHaTbHON LUKJIOM MPOJYKIUU U €€
aHaiu3a u NesTeNbHOCTH, Ha KauyeCTBOM.
MOJIEJIUPOBaHUS B OCHOBE Brademyw: naBpikamu
npodeccuoHanbHOM TEOPETUYECKOTO MIOCTPOCHUS MOJIETIEH U
JeSITEIIbBHOCTH (3KCTIEpUMEHTAIBLHOTO) pelieHns] KOHKPETHBIX 3a/1a4 B
UCCIIeIOBaHUS 00J1aCTH TEXHOJIOTHUYECKHUX

IIPOLECCOB U IPOU3BOJICTB,
YIIPABJICHUS KU3HEHHBIM
LUKJIOM IPOAYKIHH U €€
Ka4yeCTBOM.

2 MTEPEYEHBb OLHEHOYHBIX CPEJACTB

2.1 Z[J'ISI OLICHKU PE3YJIbTAaTOB OCBOCHUA NUCHUIIJIMHBI HCIIOJIb3YIOTCH:

- OICHOYHBIC CPEACTBA TCKYILICTO KOHTPOJIA YCIICBACMOCTH;

- OICHOYHBIC CPEACTBA IJIA HpOMe)KYTOqHOfI aTTeCTallvuu 110 JUCIHHUITIIINHE.

2.2 K 011eHOYHBIM CpeCTBaM TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH OTHOCSATCS:

- TCCTOBBIC 3alaHU JIA IPAKTUYCCKUX BaHHTHﬁ;

- 3aJIaHMsl JUI CAaMOCTOATENIbHOU paboThI (110 OYHOM opme 00yUueHHs);

- KOHTPOJIBHBIE BOIPOCHI 110 JIAOOPATOPHBIM paboTaM.

2.3 K OLECHOYHBIM CpEeACTBaM JJIA IPOMEXKYTOUHOW AaTTECTaluy IO

JTUCHUILINHE,

HpOBO,Z[HMOfI B (I)OpMC 3a4€Ta U 3K3aM€Ha, COOTBETCTBCHHO OTHOCATCA:

- 3aJIaHMsI JUI1 KOHTPOJIBHBIX paldoT (04YHas U 3a04Hast opMa 00ydeHus);

- KOHTPOJIbHBIC BOIIPOCHI IO AUCHUILINHE;

- OK3aMCHAIIMOHHBIEC BOIIPOCHI U 3aJaHU,
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- IPOMEKYTOUHAs arrectanus B (opMe 3adera MPOXOAMT MO pe3yibTaTaM MPOXOXKAECHUS
BCEX BHJIOB TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH.

3 OHEHOYHBIE CPEACTBA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH

3.1 B mpunoxxernu Ne | mpuBeseHsl 3a1aHus Uil IPAKTUYECKUX 3aHATUH, 0)OPMIICHHBIC B
BUJC THIIOBBIX TECTOBBIX 3aJaHMH, HEOOXOIAMMBIX JUISI OLIEHKHM 3HAHWUN, yYMEHUH, HaBBIKOB,
XapakTepU3yIOIUX 3Tanbl (OPMUPOBAHUS KOMIIETEHIMI (MX 3JE€MEHTOB, yacTeil) B Ipolecce
OCBOEHUS JUCLUILIMHBIL.

3amaHus TO YKa3aHHBIM TeMaM MpeayCMaTpUBAIOT BHIOOp MPaBHIBHOTO OTBETa Ha
IIOCTaBJIEHHBIN BOIIPOC U3 MpeIaraéMbIX BapUaHTOB OTBETA.

Crnaua Tecra cuumTaeTcs yCIEUIHbIM, €CIM JlaHbl IPaBUJIbHBIE OTBETHI Ha 75% BOIPOCOB
Ka)KJ0ro TecTa.

3.2 B Ipunoxennn Ne 2 mpuBeneHBl 3aJaHHs Ui CaMOCTOSATEIBHBIX pabOT, KOTOPHIE
UCTIOJIb3YIOTCS JJIsl OLIEHKM OCBOEHHUS TeM JIUCLMIUIMHBI Ha MPAKTUYECKUX 3aHATHSIX CTYACHTaMH
Oo4yHOH (hopMBbl 00yueHHs. 3alaHus ISl CAMOCTOSITEIbHON PabOThI CTYZEHTOB BO BTOPOM U TPEThEM
CEMECTpax COIJIaCOBaHbl C TEMaMHU NPAKTHUYECKUX 3aHSATHH, W3JI0KEHHBIMU B YyueOHO-
METOIMIECKOM MTOCOOHH 110 U3YUEHUIO TUCIUILTHHEI "du3uka'.

KoHTponb perysasipHOCTH BBINOJIHEHUS JOMAIIHUX 33JaHUN 0 MPAKTUYECKUM 3aHATUSIM
OCYILECTBIIICTCS BEYLIUM 3TH 3aHATHUSA MpernojaBaTeieM B Hayae napbl yTeM NpOBEpKU HATUUUs
B pabouux TEeTpaasX CTYJCHTOB BBIIOJHEHHBIX 337ad U OTMETKOH O BBIIOJHEHUH B Y4YETHOMN
BeZIOMOCTH. JInbO myTreM NpoBEepKH IOMAIIHUX 3aJaHUN, BBITIOJHEHBI B OTIEIBHBIX TETPAASIX U
CIAHHBIX HA IPOBEPKY MPENOAABATEIIO.

Jlnist IPOBEPKU YCBOEHUS MPAKTHUECKUX HABBIKOB PELICHMs AOMAIIHUX 3a7ay 1o Hauboiee
BaXHBIM WJIM CJIO)KHBIM TeéMaM (OJIHa WJIM JIB€ 3aJaud), MpernojaBaTesib BHIOOPOYHO BBI3HIBAET
CTYJEHTOB K JIOCKE JJIsl T0Ka3a U OObSICHEHUS peIlIeHU

3.3 B Ilpmosxenun Ne 3 npuBeieHbl 3a1aHUsI 1 KOHTPOJIbHBIE BOIIPOCHI 110 JTaOOPaTOPHBIM
paboTtam.

JlaGopaTopHast paboTa CYMTAETCS MTOJTHOCTHIO BBHITIOJIHEHHOW U 3a4TECHHOM MPU CIICTYIOIINX
YCIOBUSX:

- BrmmonHeHa skcnepuMeHTalbHas 4acTh (IMPOM3BENEHBl U3MEPEHUs], TaHHbIE IMOAMUCAHbI
WUHXXEHEPOM);

- [IpoBenena maremaruueckas oOpaboTka U3MEPEHUM, COTIACHO METOJIUYECKUM TTOCOOHSIM
(3amosTHEHB! TAOJIMIBI, paccUMTaHbl (PU3NYECKHE XapaKTEPUCTUKHU MO pacu€THbIM (opmynam,
MOCTPOEHBI TpapUKH HaA MIJIJTUMETPOBOM Oymare, pacCUuTaHbl HOTPEIIHOCTH, C/I€TaHbl BHIBOJIBI 1O

pabote);
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- IIpoTokon-0T4ET CcIaH Ha NPOBEPKY MPENOAABATENI0; IPENOJAaBaTeNb MOXET 3aJaTh
BOIIPOCHI TI0 pacuéTaM, XapaKTepUCTHKaM, METO/IaM 00pabOTKH U3MEPEHUH, €IUHHIIIAM U3MEPEHHUS
U T.J1.

- JIns TEOpeTHYEcKOM 3alUThl CTYIEHTY IpealaraloTcsi BOIPOCHl HA OCHOBE KOMILIEKCA
BOIIPOCOB K JabopaTopHoil pabote. Ilpu 3amure cCTyAeHTy mpenjaralorcs HE TOJBKO
TEOPETUYECKHE BOMPOCH], HO M IO MPOIEeIype BBIMOJHEHUSI JabopaTopHOil paboThl (HAa OCHOBE
COOTBETCTBYIOIIMX METOAMYECKHX MocoOmii). CTyneHT o0s3aH 3amucarh OTBETHI Ha BOMPOCHI HA
OTJENBHOM JIUCTe Oymaru (3akoHbI, (POPMYIIBI, ONpEIeNeHHs, SIWHHUIBI HW3MEPEHHUs BEIUYHMH,
NOSICHSIIOIIME pUCYHKH, rpaduxu). [IpenogaBaTesnb MOXKET MNPEANIONKUTh CTYICHTY PELIUTh
3JIEeMEHTapHYIO 337a4y Ha NMOHMMAaHHE PacCMATPUBAEMBIX 3aKOHOB (3alMCcaTh 3aKOH B BEKTOPHOMH
WIN CKaJsipHOW (popme, crenarh MOSICHAIOIMN YepTEX C YKa3aHHEM XapaKTePUCTHK, BBIPA3UTh

HCHU3BCCTHBIC BEJIMYMHBI 4YCPEC3 3aJaHHBIC BEJIMYNHBI U T.I[.).

4 OLIEHOYHBIE CPEJICTBA JJISI MPOMEXYTOUHOM ATTECTAIIMM IO
JUCIHUIIVIMHE

4.1 B Ilpunoxenuun Ne 4 mnpuBeneHbl TUIIOBbIE BAapUAHTBI 10 KOHTPOJIBHOM paloTe,
BBITMIOJTHAEMON CTYIEHTaMH OYHON U 3204HOM opMBbI 00yUeHHUsI BO BTOPOM U TPETHEM CEMECTpax.

OrneHka KOHTPOJIbHOM pabOThI IPOU3BOIUTCS CIEAYIOIUM 00Pa3oM:

- "OTIMYHO" - IPUBEACHO MOJHOE PEUICHUE, BKIIFOYAIOIICE CICTYIOIINE JIEMEHTHI:

1) 3anmcanbl U3NYECKUE 3aKOHBI, SIBICHUS WM 3aKOHOMEPHOCTH, MPHUMEHEHUE KOTOPBIX
HE00XO0IMMO JUIsl PEeLIeHUs 3a7jauil BBIOPAaHHBIM CIIOCOO0M;

2) mpuBeJIeHBl MOSCHEHHs /s BCEX BBEJICHHBIX B PELICHUHM OYKBEHHBIX OO0O3HAYCHMMH
(Gu3ryeckux BeJIMYMH (32 UCKIIFOYCHUEM 0003HAUYCHHI KOHCTAHT);

3) BBIMOJHEH PUCYHOK (€CIM TaKOBOM HYKEH) C YKa3aHHEM BCEX HEOOXOIUMBIX
(bU3UUeCKUX BEIHYNH,

4) npoBe/ieHbl HEOOXOIMMbIC MaTEMAaTHUECKHE PEOOPa30BaHMs U PACUEThI, IPUBOISIINE K
NpPaBUIILHOMY YHCIOBOMY OTBETY (IONyCKaeTcs pEIICHHE «I0 YacTsIM» C IPOMEKYTOUYHBIMH
BBIYHCIICHUSIMH);

5) mpencraBieH NPaBWIBHBINA OTBET C YKa3aHUEM CIMHUI] U3MEPEHHS UCKOMOH BEJTHMYHHBI.

- "xopomo" - IlpaBuibHO 3amucaHbl Bce HEOOXOMMbIE (PU3MUECKUE 3aKOHBI, SIBICHUS MU
3aKOHOMEPHOCTH U IMPOBEJEHBI B LI€JIOM Bce HeoOxoaumble npeobpazoBanus. Ho umerorcs oaux
WIM HECKOJIbKO M3 CJEAYIOIIMX HEIOCTaTKOB. PUCYHOK BBINOJHEH C HEIOCTATOYHON CTENEHBIO
NOAPOOHOCTH, U3 KOTOPOTO HE OYEBUAHBI IMPUBOAMMBIE Jlaliee BBIPAKEHUS WM NMPEoOpa3OBaHMSL.

3aHI/ICI/I, COOTBCTCTBYIOIIIHC ITYHKTY 2), MMpEACTaBJICHBI HC B IIOJTHOM 00BEME UIu OTCYTCTBYIOT.
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1 (MJIN)

B pemieHnu MMEIOTCS JIMITHKE 3allMCH, HE BXOISINUE B pelIeHHe (BO3MOXKHO, HEBEPHBIC),
KOTOPBIE HE OTAEIICHBI OT PEIICHUS

U (UJIN)

B HeoOXoaMMBIX MaTeMaTH4YeCKUX MpPeoOpa3OBaHUSAX WM BBIUYUCICHUAX JOMYIIEHBI
ommOKH, u (WJIM) B MAaTEMAaTHYECKUX HPEOOPa30BaHUSX/BBIUMCICHHUAX IPOMYIICHBI JIOTHYCCKH
Ba)KHbIE IIaTH.

U (UJIN)

OtcyTcTBYeT IMYHKT 5), MK B HEM JOMYIIEHA OIINOKA.

- "yIOBJIETBOPHUTENBHO" - TIPEACTABICHBI 3alMCH, COOTBETCTBYIOLIME OJHOMY U3
CIIEAYIOMMX ciyvaeB. [IpeacTaBieHbl TOMBKO TOJTOKEHUS B (POPMYITBI, BEIpaKarouire Gu3ndecKue
3aKOHBI, TIPUMEHEHHE KOTOPBIX HEOOXOAMMO JUIS pEUIeHHS MaHHOW 3agadd, 0e3 Kakux-Iu0o
npeoOpa3oBaHMii ¢ MX UCIOJIB30BaHNUEM, HAIIPABJICHHBIX HA PEIICHUE 3a/1auH.

WJIN

B pemiennn oTCyTCTBYET O/HA M3 MCXOAHBIX (OPMYII, HEOOXOIUMast JUIs PEUICHUs TaHHOU
3ajaun (WM yTBEPIXKJICHHE, JIe)KAIIee B OCHOBE PEIICHHUS), HO MPHUCYTCTBYIOT JIOTHUECKH BEPHBIC
npeoOpa3oBaHus ¢ UMEIOIUMHUCS (OPMYJIaMU, HalIPaBJICHHbBIE HA PELICHUE 3a1auH.

WJIN

B omHO#l 3 HMcXomHBIX (opMys, HEOOXOAMMBIX JUIS PEUICHUS JaHHOW 3agaun (Wi B
YTBEPXKJICHHUH, JIOKAIIEM B OCHOBE PEUICHHS), MOIMYIICHA OMMOKa, HO MPHUCYTCTBYIOT JIOTUYECKH
BEpHbIEC IPe0Opa30BaHus C UMEIOIIMMUCS (GOPMYIIaMH, HAaIIPaBJICHHbBIE HA PEIIeHUe 3a/1a4H.

WJIN

OTcyTCcTBYET PUCYHOK IIPU €T0 HEOOXOJMMOCTH ISl pEIICHUS 3a/1a4H.

- "HeynmomineTBoputenbHO" - Bce ciywam pemieHusi, KOTOpPble HE COOTBETCTBYIOT
BBIIIICYKA3aHHBIM KPUTEPHUSIM BBICTABJICHHUS OLIEHOK.

4.2 TlpomexyrouHas arrectauus (BTOpod cemecTp) B ¢opme 3adera NPOXOIUT IO
pe3yabpTaTaM MPOXOXKACHUS BCEX BUIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.

O1eHKa «3a4TEHO» BBICTABISETCS CTYACHTAM:

- TOJYYMBUIMM TIOJIOKUTEJIBHYIO OLEHKY IO pe3yjibTaTaM BBIOJHEHHUS KOHTPOJIBHOM
paboThI);

- TIONYYHMBIIUM TIOJIOKUATEIBHYIO OIIGHKY IO pe3yJabTaTaM BBITIOJHEHUS MPAKTHYCCKUX
pabor;

- TIOJYYMBIIUM TOJOXHUTEIbHYIO OIIEHKY IO pPe3yJlbTaTaM BBIOJHEHHS J1IaOOPaTOPHBIX

pador.
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- TOJIy4UBLINE MTOJIOKUTEIBHYIO OLIEHKY IO pe3yJbTaTaM BBIIOJIHEHHS TOMALIHUX PaboT BO
BTOPOM CEMECTPE.

B ciiyyae He NpOXOXKAEHUS TEKYLIEr0 KOHTPOJIS, CTYAEHT MOXET IOJYy4UTh 3adyeT Ha
OCHOBAaHUHU pPE3YJIbTATOB IIPOBEACHMUS IIPOMEKYTOYHOM arrectauuu. B npwioxenun Ne 5
IIPUBEIECHBI KOHTPOJIbHBIE BOIPOCHI 110 JUCLIUILINHE.

4.3 [IpomexxyTouHasi arTecTalus 10 JUCLUIUIMHE 32 TPEeTHH ceMecTp MpoBoAuTcs B hopme
IK3aMEHa.

K sk3ameHy A0IyCKarOTCs CTYAEHTHI:

- TOJIOXUTEIIBHO aTTECTOBAaHHBIE IIO pE3yNbTaTaM OCBOCHHUSA IUCLUIUIMHBI BO BTOPOM
cemMecTpe (MOTyYHBIINE ITPU ATOW aTTECTALUU OIEHKY "3a4eT");

- IOJIYYMBILKM HOJIOKUTEIbHYIO OLIEHKY 110 pe3ybTaTaM TECTUPOBAHUS;

- TIOJIYYMBIINE TOJIOKUTEIBHYIO OICHKY MO pe3yiabTaraM J1adOopaTOpHOTO MPAKTHKyMa B
TPETHEM CEMECTPE;

- IOJIyYMBIIMM IIOJIO)KUTEIbHYIO OLICHKY II0 pe3yJIbTaTaM BBIIIOJIHEHHS IPaKTUYECKUX
paboT B TPETHEM CEMECTPE;

- TIOJTYYMBILIUE TTOJIOKUTEIFHYIO OLIEHKY IO Pe3yJbTaTaM BBIIIOJHEHHUS JOMAIIHUX paboT B
TPETHEM CEMECTPE;

- MOJIyYMBIINE TIOJOXKUTEIBHYI0 OLEHKY [0 pe3ylbTaTaM BBINOJIHEHHUS KOHTPOJBHOU
paboTHI B TPETHEM CEMECTE.

DK3aMeHaIMOHHbIE BOIIPOCHI U TUIIOBbIE 3aaHUsI IPUBEACHBI B PUIOKEHUH Ne6.

DK3aMeHAI[MOHHBIN OWJIET COAEPIKUT ABa TEOPETUYECKUX BOIIpOCa U 3ajauy.

HToroBele SK3aMEHALIMOHHBIE OLIEHKM BBICTABIIIOTCSA B COOTBETCTBHM CO CIIEAYIOIIMMHU
KPUTEPUIMU:

- "OTIIMYHO" — CTYJEHT OCBOMJI BECh TEOPETHUECKUI MaTepuai, BKJIoUas BCE BOIPOCHI s
CaMOCTOSITEJIbHOTO U3Y4EHUs, CBOOOHO onepupyeT GU3NYECKUMHU NOHATUSAMH U 3aKOHAMH, MOXKET
NPUBECTH HEOO0XOAMMBbIE OOOCHOBAaHUS M JIOKA3aTeNbCTBA;, OBJIAAET IMpPHEMaMH U METOJaMHu
pelieHus 3a7ad, OTUMTAICA IO YIPaXHEHHSIM, HalKCcaB COOTBETCTBYIOIIME KOHTPOJIbHBIE WM
camMocCTosITeNIbHbIE  paOoThl; mpuoOpen TpeOyemble HaBBIKM  INpOBENEHUS  (U3UUECKOTO
HKCIIEPUMEHTA, BBIIOJIHUB U 3aLIUTUB B COOTBETCTBUH C Y4EOHBIM IIJIAHOM TpedyemMoe KOJIUYECTBO
71a00paTOPHBIX PadoT.

"Xopouio" - CTYZEHT OCBOWJI BECh TEOPETUYECKHHA MaTepHall, BKJIIOYas HEKOTOPBIE
BOIPOCHI JJII CAMOCTOSITENIbHOTO H3Y4YEeHHsI, CBOOOIAHO ornepupyeT (U3NUEeCKUMH MOHSITUSIMHU U
3aKOHAMH, TO OOJIBIIMHCTBY BOIIPOCOB MOXET NPUBECTH HEOOXOIUMbIe OOOCHOBaHUS U

A0Ka3aTCJIbCTBa; OBJIAACII OCHOBHBIMU IIPUCMAMH W MCETOAAaMU PCHICHUA 3aJd4d, OTYHUTAJICA II0
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yIPaXHEHUSIM, HAIKMCaB COOTBETCTBYIONIME KOHTPOJBHBIE WM CaMOCTOSITEIbHBIE pabOTHI;
npuoOpen TpedyeMble HaBBIKH MPOBEACHUS (HPU3NYECKOTO SKCIIEPHUMEHTA, BHIMOJIHUB U 3aIIUTHB B
COOTBETCTBUH € y4eOHBIM IUIAHOM TpeOyeMOe KOJIMYECTBO Ja00paTOPHBIX padoT.

- "yIOBIETBOPUTENIBHO" - CTYIEHT OCBOWJI BECh TEOPETHUYECKUN MaTephall Ha YPOBHE
olpeneieHuit U (OPMYIHPOBOK, HO HE B COCTOSIHUM TPUBECTH HEOOXOIMMBIE OOOCHOBAHHS U
JI0Ka3aTeIbCTBa, HE OCBOMJI BOMPOCHI JUISI CAMOCTOSITEILHOTO HW3YUYEHHsI, OBJIAJe] OCHOBHBIMH
nprueMaMd M METOJAMH PENICHHS] THIIOBBIX 3a/a4y, OTYHUTAJNCS IO YIPAKHEHUSM, HaIMUCaB
COOTBETCTBYIOIIIE KOHTPOJIBHBIE HJIM CAMOCTOSITEIbHBIE pabOThI; MpHOOpeNn Tpedyemble HABBIKU
NpoBeICHUsT (U3NUECKOTO DKCIICPUMEHTA, BBIIOJHHB M 3AIIUTHB B COOTBETCTBHH C YYCOHBIM
MJIaHOM TpeOyeMoe KOJUYECTBO JIA0OPaTOPHBIX PadoT.

- "HEYJOBJICTBOPHUTEIBHO" — CTYACHT HE OCBOWJ XOTS OBl OJUH W3 pPa3/eioB (PU3UKH,
U3y4aeMbIX B TEKYIIEM CEMECTpe, He B COCTOSIHMM IPHUBECTH KOPPEKTHBIC OIPENCICHUS M
(bopMyTHpOBKH (DU3MYECKUX 3aKOHOB M SIBJICHUH, HE OCBOWJI BOIPOCHI IJIi CAMOCTOSITEIHHOTO
U3yUYeHMsI, HE OBJAJe)l NMpUEeMaMH W METOJaMHU PEIICHUS THUIOBBIX 3ajad, COOTBETCTBEHHO HE
OTYHUTAJICS IO YNPAKHEHHUSIM; HE MPHOOpesn TpeOyeMbIX HaBBIKOB MPOBEACHUS (HU3UUECKOTO
OKCIIEPUMEHTA, COOTBETCTBEHHO HE BBHINOJHWB W HE 3AIIUTHB TpedyemMoe y4eOHBIM ILIaHOM

KOJIMYECTBO 1aOOPaTOPHBIX padoT.
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5 CBEAEHUSA O ®OHJE OHEHOYHbBIX CPEJACTB U EI'O COI'JIACOBAHUU

@DOH/ OLIEHOYHBIX CPEJCTB AJIs aTTECTAlUU N0 JUCUIUINHE «DU3HKay MPEICTaBIsSeT COO0H
KOMIIOHEHT OCHOBHOHM Mpo(decCHOHaIbHOW 00pa3oBaTeNbHOW MpOrpaMMbl OakanaBpHara II0
HanpapieHuto moarotoBku 15.03.02 TexHomornyeckue MauHbI 1 000pyI0BaHUE.

@oHJ OIEHOYHBIX CPEICTB PACCMOTPEH M OJ00peH Ha 3aceqaHuu Kadenpsl (Qpu3uKu

(mpotoxost Ne 4 ot 12.04.2022 1.).

3aBenyromnui kadeapoit H.A. Cugasckuii

@DOoHJ| OIIEHOYHBIX CPEJICTB PACCMOTPEH M OJ00PEH Ha 3aceqaHuu Kadeapbl MHXHHUPUHTA

TeXHOoJIorH4eckoro obopyaoBanus (mporokosn Ne 3 ot 21.04.2022 r.).

3aBenyromnuii kapeapoit d%)jy_f%n 10.A. ®ateixoB
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[Tpunoxenue 1

THUITIOBBIE TECTOBBIE 3AJAHUSA

TectoBoe 3ananue Ne 1 (3akpbiTas ¢popma)

Bonpoc 1

CkopocTh MaTepuaibHOM TOYKU — 3TO ....

1. mpousBoAHAs OT MYTH MO BPEMEHU 3. MPOU3BOJHAS OT PAJNYC-BEKTOPA TOUYKH 110
BpPEMEHHU

2. OTHOILICHUE TIyTH, POIIEHHOTO 4. BEeKTOp, paBHBI OTHOIICHUIO BEKTOpa

MaTepUaIbHOM TOUKOM, K TPOMEKYTKY MepeMeNIeHus K MPOMEXYTKY BPEMEHH

BpEMEHU

Bonpoc 2

Bropoii 3akoH HeloToHa MOKHO CHOPMYIUPOBATH CIEIYIONIMM 00pa3oM:

1. CxopocTh U3MEHEHUS HMITYJIbCa TeNa paBHa | 3. Besikoe Teno HaxOqUTCsl B COCTOSTHUH ITOKOSI
JICHCTBYIOIIEH HA HEro CHJIe WJIM PABHOMEPHOTI'O MPSIMOJIMHENHOTO
JBYDKEHUS, TIOKA B3aUMOCHCTBUE C APYTUMH
TEJIaMU HE 3aCTaBHUT €r0 H3MEHUTH 3TO

COCTOSIHHC
2. Bo Bcex HHCPpUOHUAJIbHBIX CUCTCMAX orcuéra | 4. CI/IJ'IBI, C KOTOpbIMHU HeﬁCTBYIOT APYyr Ha
BCC MCXAaHHUYCCKUC SABJICHUS ITPOTCKAIOT Apyra BBaHMOHeﬁCTBYIOIHHe TCJIa, paBHBI I10
OIMHAKOBO IPHU OJMHAKOBBIX HAYAJIbHBIX BCJIIMYMHC 1 IIPOTUBOIIOJIOKHBI 11O
YCIIOBUAX HaIIpaBJICHUIO

\Bonpoc 3
MOMEHT MHEPIIMU TOHKOCTEHHOTO IIHJIMHPA paaryca R ¥ Macchl M OTHOCUTEIBHO OCH,
MPOXOJISATICH BJIOJIb €0 OCH CUMMETPHUH, ONIPEACIISETCS CISAYIONUM BBIPAKCHHCM:

1. 2MR? 3. MR?

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

\Bonpoc 4

[Ipu pe3onance ....

1. aMIIIUTY/a BEIHY)KJICHHBIX KOJIeOaHUI 3. HauasbHas (a3a KojeOaHHU paBHA HYIIO

MOCTUTaCT MaKCUMYyMa
2. (1)8.38. BBIHYKACHHBIX KoJIeOaHMI JOCTHUTacT 4. BHEIIHEE BO3/ICHICTBUE OKA3bIBACTCA B (1)8.36 C

MaKkCUMyMma KOJ1e0aHUSMU CUCTEMBI

\Bonpoc 5

3akoH boiins-MapuotTa (ypaBHEeHHE H30TepMbl) ONMCHIBAETCS CIEAYIOIIMM BbIPRKEHUEM:
1. V=Vo[ 1+B(t-to)] 3. PVV=const

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

\Bonpoc 6

Dopmyna Maiiepa BBIIJISLIUT CIIeTYIOIUM 00pa3oM:

1. cp=CytR 3. PV'=const

2. CplCy=y 4. S=k In W

\Bonpoc 7

Dopmynuposka Kiaysuyca BToporo Hadasnaa TEpMOJIMHAMUKH 3aKJII0YAETCs B CIEAYIOIEM:
1. Termota HE MOXKET CaMOIPOU3BOJIBHO \3. JIrobast TepMoIMHAMUYECKast H30JIMPOBaHHAs
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MEePEeXOIUTh OT TeJia OOJiee HarpeToro K MeHee
HarpeToMy

CHCTEMA CO BPEMEHEM IPUXOJUT B COCTOSIHUE
[pPaBHOBECHS, XapaKTepU3yeMoe HEKOTOPOI
TeMIIepaTypon

2. KonnuecTBo Temia, cOOOIMEHHOE CUCTEME,
MIET HA IIPUPALCHUE BHYTPEHHEW SJHEPIUU
CHUCTEMBI M COBEPIIICHUE CUCTEMOM pabOTHI HaY
BHEITHUMH TeJIaMHU

4. Teriota HE MOKET CaMOIIPOU3BOJILHO
MEPEeXOAUTh OT TeJla MEHEee HAarpeToro K doee
HarpeTomy

\Bonpoc 8
TennonpoBOIHOCTB — 370 ...

1. 00yCIIOBICHHOE TEIJIOBBIM JIBH)KCHHEM
MOJIEKYJI IPOHUKHOBEHUE OJIHUX BEILIECTB B
00BEM, 3aHATHIA IPYTUMHU BEUIECTBAMHU

3. mpolecc oOMeHa UMITYJIbCaMU MOJIEKYJT
MEXy CIIOSIMU BEIECTBA

2. mpoliecc epeHoca TeIIoBOH YHEPTUH,
00YCIIOBJICHHBIH Xa0THYECKHM JIBU)KCHUEM
MOJICKYJT

4. mpornecc HarpeBaHUs WM OXJIAKICHUS
TEepPMOJAMHAMUYECKON CUCTEMBI

\Bonpoc 9

3apsiibl HA HUX pacpeaessTIOTCs:

Z[Ba mapajjicJibHO COCMHCHHBIX KOHACHCATOPA Pa3JIMYHBIX E€MKOCTEH C2>C1 3apsAKar0OTCA.

MMOoTCHLOMAaIa. CpaBHI/ITe 3apsJibl HA HUX:

1. q:=q> 3. 41<q>
2. q1>02 4. q1:q2:O
\Bonpoc 10

J[Ba METAJUTMYECKUX IIapa pa3HbIX quaMeTpoB (di =2 dy) 3apspKeHbI 10 OJTMHAKOBOTO

BepHLIM OIPCACIICHUEM SABJISAACTCA:

1.01=Q 3.40:1= Q>
2.1=2Q 4.01=0Q2 /2
Bonpoc 11

1. cBET 3TO MOTOK 3JIEKTPOHOB

3. CBET - 3TO IpoaojibHasA SJICKTPOMAarHnuTHasA
IBOJIHA

2. CBET 3TO ABWKCHUC YaCTUIL CPECABI

4. cBET - 3TO IornepeuHad 3JICKTPOMarHuTHas
IBOJIHA

Bonpoc 12

CKOpPOCTB pacipoCTpaHEHUs ANEKTPOMATHUTHOMN BOJIHBI IPU MEPEX0/IE €€ U3 CPEbI C
rokaszaTesieM npejaomiieHust N= 1,5 B BaKyyM U3MEHUTCA B ....

Y MMapaMarHCTUKOB HAMAarHM4C€HHOCTL:

1.2 paza 3. 2,5 paza
2.3 paza 4. 1,5 paza
\Bonpoc 13

1. coBnagaer 1o HampaBJIEHUIO C
HaIPsSHYKEHHOCTHIO BHEIIIHETO MAarHUTHOTO TOJIS

3. HampaBJieHa TOJ1 YTJIOM K HaNpsHKEHHOCTH
BHEIIHETO MarHUTHOTO MOJIS

2. HallpaBJIeHa B CTOPOHY, IPOTHUBOIOJIOKHYIO
HaIPsSHYKEHHOCTH BHEITHETO MAarHUTHOTO MOJIst

4. mepreHINKysipHa K HAIIPSIKEHHOCTH
BHEIIIHET'O MATHUTHOTO ITOJISt

Bonpoc 14
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J171s TOTO, YTOOBI BO/IA 3aKUTIENAa CKOPEe, HA/I0 COSTMHUTh OOMOTKH JIBYX HarpeBaTeleH,
ONYIIIEHHBIX B CTAKaH C BOJOM

1. mapajuienpHo 3. Hociea0BaTeIbHO
2. BKJIIIOYUTH OJJHY OOMOTKY 4. 6e3pa3IuaHO
Bonpoc 15

CKOpOCTBb pacripocTpaHEeHHsI SJIEKTPOMAarHUTHBIX KOJieOaHUH B CTEKJIEe paBHA..., €CIM € = 7, U =
1

1.0,43-10°%m/¢ 3.1,13-10%wm /¢

2.131-10°%m /¢ 4.3-10%m/¢

\Bonpoc 16

YIJI0BOE YCKOPEHHE — ITO ...

1. BTOpas nmpou3BoIHAs OT PAIUyC-BEKTOpaA 110 [3. OTHOLIEHNE MOMEHTA CHJI, IEHCTBYIOIINX Ha
BPCMCHU [TCJIO, K €TO MOMCHTY MHCPIUHN

2. MPOU3BOIHAS OT YIJIOBOW CKOPOCTH IO 4. mpou3BoOIHAS PANyC-BEKTOPA 10 BPEMEHU
BPCMCHU

\Bonpoc 17

MOMEHT CUJIbI OTHOCUTEIHLHO TOYKHA OMPCACIIACTCA BBIPAKCHHUEM .. ..

1.M=[R, F] 3. M=V°/R

D.M=1J¢ 4. M =¢ R

\Bonpoc 18

Kunernueckas OHEPIHY Bpallaromerocsd Tejia B KJIaCCUYECKOM MEXaHHUKE OIIPCACIIACTCA
COOTHOILICHHUECM:

1. T=Jw’/2 3. T=mgh

2. T=mV?/2 4. T=mV*/R
\Bonpoc 19

YpaBHenue bepHyninu onuceiBaercs GopMysiou:

1. pV%2 + pg/ + P = const 3. pgV=const

2. mV/2+ mg/ + P = const 4. SV+pgh+P=const
\Bonpoc 20

Ypasuenue Kianeiipona-MeHaeneena:

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

2. PV=yRT 4. P/V=pRT
Bonpoc 21

YpaBHEHME, BBIpaXKarollee IEpBOE HAYaJI0 TEPMOIUHAMUKH:

1. Q=AU+A 3. dQ=TdS
2.n=1-T,/T; 4. S=kInQ

Bonpoc 22

Beipaxxenue mig K11 nukna Kapro:

1. N=1-Tmax/ Tmin 3. n=Tmin/Tmax—1

2. T]ZTmin/Tmax 4. T]:l'Tmin/Tmax
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Bonpoc 23
Ecnu nuamerp u IIMHY IPOBOJIA YMEHBIIUTH B 2 pa3a, €ro CONpOTHUBIICHHE
1. yBesinuuTcs B 2 pasza 3. ymeHblInTCs B 4 pasa
2. Bo3pacTeT B 4 paza 4. ymenbutcs B 4 pasza
Bonpoc 24

MaramuTHOE T10J1e COSI[aéTCHZ

1. B3aI/IMOI[eI>'ICTBYIOIJ_II/IMH SJICKTPUYCCKUMHU 3. IOCTOSSHHEIM SJICKTPUYCCKHUM I10JICM
BapsaaaMu
2. HCTIOABMI)XHBIMU 3JICKTPUYICCKHUMU 3apsAdaMU 4. ABMIKYIIUMCSA ITOTOKOM 3apsIPKCHHBIX YaCTHUI]

\Bonpoc 25
[Ipu neperopanuu 1amnodyku JI, mokaszanue ammepmerpa

—®
o—a

1. ymeHnpmIuTCS 3. HE U3MEHUTCSA

2. YBEITUYUTCS 4. amnepmetp nokaxet 0

\Bonpoc 26

B mikase 37eKTpOMarHUTHBIX BOJIH BUJIMMOE M3ITyUYE€HUE HAXOAUTCS MEXKILY:

1. ynpTpadroneTOBBIM U PEHTTEHOBCKUM 3. pPEHTTEHOBCKUM M raMMa- U3JIy4eHUSIMHU
V3JIYYCHUSIMU

2. paIroBOJIHAMU U HH(PAKpPaCHBIM 4. uadpakpacHbIM U yIbTPa(UOIETOBBIM
M3JIy4YCHUEM M3JTYYCHUSIMU

Bonpoc 27

Ecin ecTecTBEHHBIN CBET MMaJAa€T HAa IPAaHUILy pa3zielia o yriioM bproctepa, To OTpakKeHHbIN
ITyd:

1. 9acTUYHO MOJIIPU30BaH 3. pasgensercs Ha 1Ba
2. MJIOCKO NOJIIPU30BaH 4. LUPKYJISIPHO MOJIIPU30BAH
Bonpoc 28
-
Ecnu HanpspkeHHOCTh 1ot E yBENMYUTH B 6 pa3, TO IIIOTHOCTh TOKA B TPOBOJIHUKE
1. Bo3pacrer B 36 pa3 3. ymenbmutcs B 36 pas
2. yMEHBIINTCS B 6 pa3 4. yBenuuuTcs B 6 pa3
\Bonpoc 29

DNeKTpUUEcKas 1eMb, B KOTOPOH MOYKHO BO30YIUTH CBOOOIHBIE TIEKTPOMArHUTHBIE KOJICOaHUS
g = qq cos (@t + a):
1. 3

- Y
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OBPA30OBAHUS (BAKAJIABPUAT) Bepens 1
2. 4.
I K
| |i
[ 1
LT
R ~ 0
\Bonpoc 30
BeKTOp INIOTHOCTHU MOTOKA 3JIEKTPOMAarHUTHON SHEPTUH ONPEACIIIETCS. BBIPAKCHUEM:
1. S =[E B] 3.S=[D B]
2.S=[E H] 4. S = [DH]
TecToBoe 3aganue Ne 2
(3akpsITas popma)
Bonpoc 1

IIpu noctynaTenbHOM JIBUKECHUM . ...

1. Teno ABMKETCS MO MPSMOM

3. BCe TOUKH Tejia ABUIXKYTCH IO IMPSAMBIM
JIMHUSAM, NTapaJUICJIbHBIM APYT APpYT'Y

2. mo0as mpsimast, CB3aHHAs C TEJIOM
nepeMenaeTcs napauiesIbHO caMoi cebe

4. Tesno ABMKETCS PAaBHOMEPHO

Bonpoc 2

ITo OTHOIIEHUIO K TPAEKTOPUU JABUKEHUSI BEKTOP YCKOPEHUS PACKIIAIBIBAIOT HA ...

1. BCPTUKAJIBHYIO U TOPU30OHTAJIbHYIO
KOMIIOHCHTbI

3. mepHeHIUKYISPHYIO U apaebHYIO
KOMITOHEHTHI

2. HOPMAJIbHYIO U TAHTCHIUAJIbHYIO
KOMITIOHCHTbI

4. myTeBYIO U NIEPEMELIATENBHYIO
KOMITOHEHTHI

Bonpoc 3

AHanoromMm Maccel B YpPaBHCHUHN TUHAMHKHU BPAIIATCIbHOI'O ABVXXCHUSA ABJIACTCA ....

1. MOMEHT MHEepLHN

3. yrJIoBO MOMEHT

2. MOMCHT BpallCHHUA

4. MOMCHT JABHKCHU S

Bonpoc 4

3akoH ApXuMeJa OMUCKHIBaeTCs (HOPMYIIOH.

1. FA=mgh 3. Fa=pgV
2. Fa=F/S 4. Fa=pgh

Bonpoc 5
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Konebanus TOUKM ONKMCHIBAIOTCA BhIpakeHueM: x=2sin(5t+2). HauanbHas ¢aza xonedanuit
paBHa ....

1.2 pan 3.7 pan

2.5 pan 4.0 pan

Bonpoc 6

M30TepMBl HlealIbHOTO Ta3a B KoopanHaTax P-V mpencrapisioT coboii ...
1. mapaboJbI 3. runepO0JIbI

2. IpsiMbIe 4. annabatsl

Bonpoc 7

Uneanpuelii ras ....

1. cocTouT U3 MOJIEKYJ, KOTOpbIE 3. nonuuHsercs ypasHeHuto Kianeiipona-
IIPEJICTaBIISIIOTCS. MATEPUAJIBHBIMU TOYKAMU Menpeneesa

2. COCTOUT U3 MOJIEKYJI, B3aUMOAECUCTBYIONNX | 4. MOJUUHSETCS ypaBHeHUI0 Ban-nep-Baansca
ApPYT € ApyTrom

Bonpoc 8

[Toka3arenb aguabaThl paBeH OTHOIICHUIO ....

1. TEMI0EMKOCTH Ta3a PU TOCTOSIHHOM 3. I3MCHEHUS DHEPTUU CUCTEMBI B
JTABJICHUH K TEIUIOEMKOCTH IIPH MTOCTOSIHHOM | aInabaTHYecKOM IpoIecce K KOJIMIECTBY
00BEMe MOJIBEJIEHHOTO K CUCTEME TeIlIa

2. TETIIOEMKOCTH Ta3a MPU TOCTOSHHOM 4. KOJIMYeCTBA MOABEIEHHOTO K CHCTEME
00BEME K TETIIOEMKOCTH TIPU TIOCTOSTHHOM TeIIa K M3MEHCHHIO SHEPTUN CUCTEMEBI B
JABJICHUH anabaTHYecKOM MpoIecce

Bonpoc 9

3Has yron bprocTepa, MOKHO ONpEAeITUTh:

1. paboty BBIXO/a 3. mokazaTeib NPeTOMIICHHS

2. CTeNeHb MOJSIPU3ALNN 4. yron qudpakiuu

Bonpoc 10

HpI/I nepexoac CBECTOBOIO JIyda U3 BO3AyXa B HCKOTOPOC BCIICCTBO CKOPOCTh CBCTA
m3mensercsa Ha 20 %. [lokazarenn MPCJIOMJICHHUS 3TOIr0 BCHICCTBA PABCH

1.1,25 3.2
2.15 4.2,5
Bonpoc 11

Ecnmu YBCJIUYHUTDH paCCTOAHUC MCKIY IJNIACTUHAMU B 2 pasa, TO HAMIPSPKCHHOCTD ITOJIA IIJIOCKOTO
KOHACHCATOpa

1. yBenmmuuTcs B 2 pa3a 3. HE U3MEHUTCSA

2. yBennuuTcs B 4 pasza 4. ymenb1InTCs B 2 pasa
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Bonpoc 12
BennunHa 31eKTpoIBHKYIIEH CHIIBI MHAYKIIUU 3aBUCHUT OT:

1. cnoco0a M3MEHEHHUS MAarHUTHOTO IIOTOKA 3. BEIIMYMHEI WHAYKOUOHHOI'O TOKa

2. CKOPOCTH U3MCHCHUS MarHUTHOI'O IIOTOKA 4. HaIpaBJICHHUA MAarHMTHOI'O IIOTOKA

Bonpoc 13

MeHBIIYI0 9acTOTY U3 MEPEUHCICHHBIX HIKE JJICKTPOMArHUTHBIX U3TY4YCHUH UMEeT
1. Bugumoe 3. pEHTI€HOBCKOE

2. uadpakpacHoe 4.y — H3Iy4eHHe

Bonpoc 14

B HpOCTGfII.HCM KoJIEOaTEIbHOM KOHTYpPC CcOOCTBEHHAas OUKINYCCKasa 4aCcToTa
QJICKTPOMAruouTHBIX KoyieOaHMil 3aBUCUT OT

1. HawanpHOM (pa3wl KoeOaHUM 3. BEJIMYUHBI €MKOCTH M COITPOTHUBIICHUS

2. BEJINYMHBI €MKOCTH U UHAYKTUBHOCTH 4. aMIIMTY/IBI KOJIeOaHH

Bonpoc 15

B 3axkone Mamoca: I=I; cos 2 @, lo ecTb MHTEHCHUBHOCTH:

1. ecTecTBEHHOTrO CBETa 3. YaCTUYHO MOJISIPU30BAHHOT'O CBETA

2. IJIOCKO MOJIIPU30BAHHOTO CBETA 4. SIIUNTUYECKU TOJIIPU30BAHHOTO CBETA
Bonpoc 16

W neanbHas )KMAKOCTh — 3TO KUIKOCTD .. ..

1. ¢ HyJIEBOM IIIIOTHOCTBIO 3. B KOTOpPOH OTCYTCTBYET BHYTPEHHEE TPEHUE
2. 1151 KOTOPOH BBIMOJIHSAIOTCS 3aKOHBI 4. st KOTOPOH BBINMOJIHAETCS 3aKOH bepHyn

[Tackans u Apxumena

Bonpoc 17

Teopewma IllTeitnepa onuckiBaeTcst Gopmyoil.

1.J=).+m a° 3. M =d (Jo)/dt

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

Bonpoc 18

WNuepruanbHOM Ha3bIBAETCSl CUCTEMA OTCUETA .. ..

1. B KOTOPOI1 BBINOJIHAETCS MIEPBBII 3aKOH 3. B KOTOPOM BBIMOJIHSAETCS BTOPOU 3aKOH
Hprotona Hprotona

2. B KOTOpPOI BCE MEXaHUYECKUE SIBIICHUS 4. KoTOpas ABUKETCS C YCKOPEHUEM

MMPOTCKAOT OJJUHAKOBO IIPU OAUHAKOBBIX
HaYaJIbHBIX YCIIOBUAX
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Bonpoc 19 PaBHoMepHOE BpalllaTeIbHOE JIBH)KEHHE MaTepUaTbHON TOUKH MOJTHOCTHIO

XapaKTepU3yeTcs ....

1. yrioBo# CKOPOCTHIO U IEPUOJIOM BPALICHUS

3. yIJ10BO# CKOPOCTHIO M YaCTOTOM BpAIICHHUSI

2. YacTOTOW U NEPUOIOM BPALLEHUS

4. paguycoM U 4aCTOTOM BpalieHus

Bonpoc 20

[TepBoe Ha4aI0 TEPMOIMHAMUKHI MOKHO C(HOPMYITHPOBATH CICAYIOIMIMM 00pa3oM.

1. HeBO3MOXKEH CaMOIIPOU3BOJIBHBIN MTEPEX0/]
TeIU1a OT Teja ¢ OoJiee HU3KOM TeMIiepaTypoit
K Telly ¢ 60Jiee BBICOKOH TeMIlepaTypoi

3. HeB0O3MOKEH CaMOIIPOU3BOJIBHBIN NIEPEX0/T
TeIUIa OT Teja ¢ 6oJiee BHICOKOM
TEMIIepaTypoil K Tery ¢ 6ojee HU3KOH
TeMnepaTypoun

2. KonnuecTBo Teria, COOOIIEHHOE cUcTEME,
uAET Ha IpUpallleHue BHYTPEHHEH SHEepruu
CUCTEMBI ¥ COBEPIIICHUE CUCTEMOI pabOThI
HaJl BHEITHUMU TellaMU

4. HeBo3MOXEH KpYroBOH Mpo1ece,
€IMHCTBEHHBIM PE3yJIbTaTOM KOTOPOTO ObLIO
OBl COBEpILIEHHE PAOOTHI 32 CUET OXJTAKICHUS
TEIJIOBOTO pe3epByapa

Bonpoc 21

TermnoéMKoCTh B H30TEPMHUUYECKOM IMPOIIECcCe PaBHA ....
1. 400 3.vR
2.0 4. vRT
Bonpoc 22

KoadduimenT nonesnoro neiicTBus TEMI0BON MallIMHbI, paboTatoniei no nukiry Kapso ....

1. Bcerna 6ombine, uem KIIJI moboro apyroro
OUKJIa ¢ TCMHU K€ TEMIICpaTypaMu
HarpeBaTeNs U XOJOIUIbHHUKA

3. 3aBHCHUT OT CBOMCTB paboyero Tena u
Pa3sHOCTH TEMIIepaTyp HarpeBarTens u
XOJIOAUIIBHUKA

2. 3aBUCHUT TOJIBKO OT CBOMCTB pabodvero Temna
Y HE 3aBUCHUT OT TEMIIepaTyp HarpeBaTels u
XOJIOAUJIBbHUKA

4. He 3aBHUCHUT OT CBOICTB paboyero tena u
TEMIIEPATYP HarpeBaTellsl U XOJ0UIbHUKA

Bonpoc 23

BHyTpeHHee TpeHre MOKHO ONPENIENNTh, KaK ....

1. mporiecc U3MEHEHHS CKOPOCTEN ABUKEHUS
MOJIEKYJT

3. CBOMCTBO peaabHON KUAKOCTH OKa3bIBaTh
COIPOTHUBIICHUE MIEPEMELICHUIO €€ CII0EB IPYyT
OTHOCHUTEJIBHO Jpyra

2. 00yCJIOBIEHHOE TEIUIOBBIM JIBUKEHUEM
MOJIEKYJI IPOHUKHOBEHHE OJTHUX BEILECTB B
00BEM, 3aHATHIN IPYTUMU BEIIECTBAMU

4, nponecc yYCTaHOBJICHUA PAaBHOBCCHOT'O
COCTOAHHA CUCTEMBI

Bonpoc 24

PaccTosHus OT COCEIHUX 30H <I)peHeJ1;1 JI0 3aJaHHOM TOYKU HaGJIIO,HeHI/IH ,Z[I/I(I)paKI_II/II/I

OTJIMYAIOTCSI IPYT OT JAPYTa Ha:

(A - nuHA BOJHBI).
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OBPA3OBAHUS (BAKAJIABPHAT) Bepenst 1
1. A/4 3. 3\4
2. \/2 4.\
Bonpoc 25

3aKoH, KOTOPOMY cooTBeTcTBYeT opmyna Q = Ut/ R:

1. Kynona

3. Bunemana — ®panna

2. Oma B MHTETpaJIbHOMN (opme

4. Jlxoyns — Jlenna

Bonpoc 26
BepHoii kapTUHON CHUJIOBBIX JIMHUM MAarHUTHOTO TOJISI IPSIMOTO TOKa () sIBJISIETCS:
1. 3.
2.
4.
Bonpoc 27

3aKOH ITOJIHOTO TOKa JJIs1 TOKOB IIPOBOJUMOCTH TI'JIACHUT.

1. Ha BCAKuUi IMPOBOAHHUK C TOKOM,
HaxXoaAIIUMCA B MAarHUTHOM IIOJIC, I[GI\/'ICTByeT
CHJIa

3. HUPKYJIALHUA BEKTOPA HAIIPSXKCHHOCTU
MAarauMTHOIO I10JIA BAOJIb 3aMKHYTOI'O
KOHTYpa paBHa CYMMEC TOKOB, OXBAaTbIBACMbIX
JaHHBIM KOHTYPOM

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

4. MarHMTHOE TOJI€ TOKA, IPOTEKAIOLIETO 110
O0ECKOHEYHO JJIMHHOMY COJICHOMIY,
COCPEOTOUEHO BHYTPH COJICHOUIA

Bonpoc 28

Cwla TOKa, POTEKAIONIEro B KaTyIIKe, H3MeHseTcs 1o 3akony 1=0,1t%. Ecmu npu sToM Ha
KOHIIaX KaTyIIKU B MOMEHT BpeMeHHU 5S¢ HaBogutcs DJIC caMOMHAYKIUU BETUUYNHON
£6=2,0-10° B, TO MHIyKTHBHOCTb KATYIIKH PABHA:

POBOJIOKH OYJET PaBHO

1. 0,01 T'n 3.0,02Tn
2.0,03T'n 4.0,04 I'n
Bonpoc 29

Kycok HenszonupoBaHHOM NpOBOIOKH UMeeT conpoTuniaeHue R=2 Om. Eciau npoBonoky
paspe3arh NOCPEIMHE U CBUTH MOJYYEHHBIE TTOJIOBUHBI IO BCEH JJIMHE, COMPOTUBJICHUE ATON

1.0,5 Om

3.0,25 Om

2.2 0mMm

4.4 Om
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Bonpoc 30

I1o npsiMOIMHEHOMY IPOBOJHUKY T€YET TOK I, Kak Moka3aHO Ha pUCyHKE. BEKTOp MarHUTHOU
WHYKIIMW B TOYKE A HarpaBjieH

o\
1. K Ham 3. BJIEBO
2. OT HacC 4. BIIpaBo
TecToBoe 3ananue Ne 3 (3akpbiTas popma)
Bonpoc 1
IImoTHOCTH BeniecTsa — 310 ....
1. Macca emMHUYHOTO 00BEMA BEIIeCTBA 3. IpOM3BEICHNE MACCHI TeJla Ha ero 00bEM
2. Mepa UHEePTHOCTH TeJa 4. ero cnocoOHOCTh COXPaHATh (hOpMy B

YCJI0BUAX BHCHIHHUX BOSﬂGﬁCTBHﬁ

Bonpoc 2

Teno maccoit 1 kr, 1BUrasice moJ A€UCTBUEM CHUIIBI TSDKECTH B TEUEHUU 2 CEKYH]I IIOJIydaeT
VIMITYJIBC . ...

1.2H-c 3.20H-c
2.1 H-c 4.5H-c
Bonpoc 3

1. MoMeHT HHEepIMH OAHOPOIHOIrO JUCKa paguyca R n Macchl m OTHOCHUTENBHO €ro Ocu
BpallleHUs ONPEEIISETCS BEIPAKEHUEM:

1. 1/2MR? 3. MR

2. 2MR? 4. MR?
Bonpoc 4

YcnoBre HEPa3phIBHOCTH KHUIKOCTHU ONUCKHIBAETCS (POPMYIION
1. S1vi= Sovs 3. plgh: pggh
2. Pvi=Povy 4. p19V1:p29V2
Bonpoc 5

duznueckuii MasITHUK — 3TO ....

1. MaTtepuanbHas TOYKa, MOJBEIICHHAs HA 3. Ipy3, 3aKpEIUIEHHBIN HA MPYKUHE
HEBECOMOU HEPACTSHKMMOW HUTH

2. MaTepuagbHOE TEJO, MOJIBEIIEHHOE Ha 4. ¢puzndeckoe Teo, COBEepIIAoIIee
HEBECOMOU yNpyroil HUTH KOJIeOaHMs IO/ IEHCTBUEM CHJTBI TSDKECTH
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Bonpoc 6
MoOMeHT UMITyJIbca MaTepHaIbHON TOYKH ONPEICISIeTCs KaK .. ..

1. BeKTOpHOE MpOU3BEICHUE €€ panyc-
BEKTOpA U UMITYJIbCA

3. IIPOM3BOJHAA OT UMITYJIbCA 110 BPEMCHU

2. MMPOU3BOJHAA OT UMITYJIbCA 110 KOOPAHUHATC 4. CyMMa HpOI/ISBe,I[eHI/Iﬁ KOOpAUHAT
MaTepHaﬂbHOﬁ TOYKH Ha COOTBETCTBYIOLIUEC

UM IPOCKIHNU UMITYJIbCA

Bonpoc 7

Konebanust Touku onuchIBalOTCs BeIpakeHneM: x=3sin(nt+5). [lepuos konebanmii paBeH ....
1.5T 3.7Tn

2.3Tn 4.2Tn

Bonpoc 8

QHGKTPH‘-IGCKI/IM MOMCHTOM AUIIOJIA HA3bIBACTCA BCKTOPHAA BEJIMYHHA, OIIPEACITIACMAan
BBIPAXKCHUCM.

1.P=mv 3.P=q?
Z.f":f}'-sof 4.?2&805
Bonpoc 9

DopMmynoii, onpeAensonel YHEPTHI0 3apsHKEHHOT0 MPOBOIHUKA, B KOTOPOU JOIYIIeHa
omunoOKa, SIBJISIeTCS:

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

Marunuthbiil notok @ = 40 MB6 npoHu3biBaeT 3aMKHYTHIN KOHTYp. Cpennee 3Hauenue IJ[C
WHAYKIIMH, BO3HUKAIOIIEH B KOHTYpPE, €CIIM MarHUTHBIN MTOTOK U3MEHUJICS JI0 HYIIS 33 Bpems,
pasroe 2 - 10 3c., pasHo

1.2B 3.80-10 °B
2.8B 4.20 B
Bonpoc 11

Pemenne nuddepeHnmaibHOro ypaBHEHUS, ONMUCHIBAIOIIETO 3aTyXalolue KoJeOaHus B

2

q

d
2 +2,8i+a)jq=0
dt

dt

KOJIe0aTEIbHOM KOHTYpE:

NUMCECT BU:

1.g=qocos(mot+a)

3.g=qocos(mwt+a)

2.9=qoe P'cos(wot+a)

4.9g=qoe Plcos(wt+a)

Bonpoc 12
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3ap51)KGHHa$I YJacTHLa BJICTACT B OJTHOPOAHOC MAarHUTHOC I10JIC IO YIJIOM O = /3 K TMHUSIM
MarHuTHOM WHAYKIWH. I‘L?lCTI/II_[a 6YILCT JABUTaTbCA

1. 6e3 n3MeHeH sl HalpaBJICHUs ABHKEHMSI 3. 1o npsMoii BOJIb JTMHUN UHIYKIIUU
2. 10 BUHTOBOH JINHUU 4. 10 OKPY’KHOCTH
Bonpoc 13

OnTuueckasi pa3HOCTh X0/1a IBYX HHTEP(PEPUPYIOIINX BOJIH MOHOXPOMATHUYECKOTO CBETa
paBHa 0,3 A. PasHocth a3 A paBHa

1.03 3.051

2.04n 4.06m

Bonpoc 14

Kpacnas rpaanma porodddexra 3aBucut

1. OT XUMHYECKOW IPUPOJIBI BEIIECTBA 3. 0T 4acTOTHI MAIAIOIIET0 HA KaTOJl CBETa
2. OT MTHTEHCUBHOCTH Ma/IAI0IIETO HA KaTOX 4. 0T MaKCUMaJIbHON CKOPOCTH

CBEeTa (OTOAIEKTPOHOB

Bonpoc 15

JluHuM TONBKO yIbTPaQHOIETOBOM 00IACTH CHEKTPA HAXOSITCS B CIEKTPAIbHON CEpUn
1. Jlalimana 3. [lamena

2. banpmepa 4. bpakera

Bonpoc 16

HMiynsc Tena — 3710 ...

1. mpou3BeeHne Macchl Tella Ha €ro CKOPOCTh | 3. OTHOLLIEHHUE CUJIBL, AEHCTBYIOIIEH Ha TENo K
€ro Macce

2. HpOI/I3Be)1€HI/IC MaCChI TCJiIa HA KBaI[paT €ro 4 KHNHCTHUYCCKAas 3H€pFI/I$[ ABUXXCHUA TCJIA
CKOPOCTH, JEIEHHBIN Ha 1B

Bonpoc 17

OTHOCHTEIBHO COXPAHEHHSI MEXaHMUECKON SHEPTHH CIIPABENINBO CIAEAYIOLIEE YTBEPKACHHE!
1. Mexannueckasi 3HEpIrus 3aMKHYTON 3. MexaHnueckasi JHeprusi Teaa ocTaérces
CHUCTEMBI OCTAETCs MMOCTOSTHHON ITOCTOSTHHOM ITPY B3aUMOJICUCTBUAX

2. MexaHuueckasl SHEprus 3aMKHYTON 4. MexaHuueckasl YHEprus Teja He
KOHCEpPBAaTUBHOW CHCTEMBI OCTAETCS MU3MEHSETCS MO/ IEHCTBHEM KOHCEPBAaTUBHBIX
IIOCTOSIHHOU cull

Bonpoc 18

[TenTp Macc 1ByX rpy30B Maccamu 2 U 6 KT, paClOJIO’KEHHBIX Ha PaCCTOSHUU 3 M ApYT OT
Jpyra, HAXOAUTCS Ha PACCTOSHUM ... OT Ipy3a Oojbleit Macchl. Pazmepamu rpy30B MOXKHO
npeHe0peyb B CPAaBHEHUH C PACCTOSTHUEM MEXYy HUMH.

1.0,75 m 3.1,0m




®OHJ| OLIEHOYHBIX CPEJCTB JUISI ATTECTALIUU T10 JUCLUTUIMHE «®U3NKA» (ITPUJIOKEHUE K PABOYEM
[IPOTPAMME MOJIYJISI) OCHOBHOW ITPO®ECCUOHAJIBHOM OBPA3OBATEJIBHOW ITPOIPAMMBI BBICIIET'O

OBPA30OBAHUS (BAKAJIABPUAT) Bepens 1 21

2.1,5m 4.2,0m
Bonpoc 19
JlaBiieHME B HEMOIBMKHON HEC)KUMAEMOM KUJKOCTH . ...
1. He 3aBUCHUT OT PACCTOSIHUS JI0 €€ 3. 3aBHCUT OT PAcCTOSHUS /10 €€ MOBEPXHOCTH
MOBEPXHOCTHU Y HE 3aBUCHUT OT POJA KUJKOCTU
2. HE 3aBHUCUT OT POJIa KUIKOCTH 4. onpenensercs o popmyne: P=Py+pgh
Bonpoc 20
CranoHapHbIM Ha3bIBAaIOT TEYEHHUE .. ..
1. mapaMeTpbl KOTOPOTO HE 3aBUCST OT 3. KOTOpO€ HE U3MEHSETCS CO BPEMEHEM
KOOPJIMHATHI
2. U1l KOTOPOT'O BBITIOJIHAIOTCS 3aKOHbI 4. nust kotoporo uucio PeliHonbaca He
[Tackans u Apxumena npesbimaer 1000
Bonpoc 21
KonebaTenbHbIi poliece XxapakTepusyercs ....
1. BpeMeHeM 3. yacToToM
2. KOOpAMHATOMN 4. CKOPOCTBIO
Bonpoc 22
dopmysia eMKOCTH 11apa, HAXOASIIErocsl B BAKyyMe:
1.eg,S/d 3. 4nego R
2.5, S/d 4, Angg R
Bonpoc 23
Maremarnueckas 3anuch TeopeMsl ['aycca 1711 MarHUTHOTO MOJIS:

¢, =§B,ds - -
1. . $BAS = p,l

3. s

(bm=f>BdSCOS(x S

2 . fBdS =0
4.

Bonpoc 24
ConpoTHBIEHHE TPOBOAA, ECJIN €r0 AUAMETP U JUIMHY YMEHBIIUTH B 2 pa3a
1. yBennuuTcs B 2 pasza 3. ymeHbmuTCs B 4 pasza
2. Bo3pacrer B 4 pasa 4. ymeHpImnTCA B 2 pasza
Bonpoc 25

DJIEMEHTHI 3aMKHYTOMN AJIEKTPUIECKOM IIeTH, HEOOXO0IUMBIE JIJ1si BO3OYKICHHS B HEH
CBOOOJHBIX JIEKTPOMArHUTHBIX KOJeOaHUM:
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1. KOHACHCATOP U CONPOTUBJICHHUC

3. ucrounuk D/IC u kaTymka UHAYKTUBHOCTH

2. KOHACHCATOP M KaTyllKa MHAYKTHUBHOCTH

4. uctounuk IJIC u koHAEHCATOD

Bonpoc 26

JInann WHAYKOHWHA MarHUTHOI'O I10JI B HEHTPE KPYroBOI'0 TOKa I,
TEKYLIETO IIPOTHB JacoBOM CTPCJIKM HaIIPABJICHBI:

1. mo paguanbHON NPSIMOI OT LIEHTpa

3. 0 paguagbHON MPSIMOM K LICHTPY

2. II0 OCH K HaM

4. 110 ocH OT Hac

Bonpoc 27

AMHJ’II/ITy,I[a PE3YIbTUPYIOLICTO KOHe6aHI/IH, MMOJIYYCHHOT'O IIPHU CJIOKCHHUU KoJieOaHHi OT ABYX
IKOTCPCHTHBIX UCTOYHHUKOB, MUHUMAJIbHA HPHU PASHOCTU (1)3,3

1.A¢7=0 3.A§0=2K72'
rp=Z 4. 29 =7
2. 2
Bonpoc 28
CDopMyJIa, onpeacisaronas HOTGHIII/IaJII)HHﬁ XaPaKTEP IJICKTPOCTATUYCCKOI'O ITOJIA:
1. $Edl=¢ 3. Eldt=0
2. $s E,dS = Daileo 4.¢s D, dS =>0;

Bonpoc 29

Ennnuna nuzmepenust KO3pIUTUBHON CHITBI JUTsl heppOMarHETHKOB:

YpaBHenue DiiHmrelHa uig GoTtodddexTa:

1. Amnep —A 3 Amnep Ha MeTp - A/M
2. Hetoton — H 4. HerotoHn Ha meTp - H/™m
Bonpoc 30
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[Tpunoxxenne 2

TUIIOBBIE 3AJAHUA )14 CAMOCTOATEJIBHBIX PABOT 110 AMCHUIIIIMHE
"OU3NKA"

Tema 1. Kunemaruxka.

1. Tpu ueTBepTH CBOETO IyTH aBTOMOOMJIb MPOIIEI CO CKOPOCTBIO U1 = 60 KM/4, OCTAIIbHYIO
9acTh ITyTH — CO CKOPOCThIO 1, = 80 kM/u. KakoBa cpemHss myTeBasi CKOPOCTh < U > aBTOMOOMIIsS?

2. 113 01HOTO ¥ TOTO e MECTa Havyall PaBHOYCKOPEHHO JIBUTAThHCS B OJTHOM HAIPaBICHUU
JIBE TOYKH, IIPUYEM BTOpas Hayalla CBOe JABIKEHHUE yepe3 2 ¢ mocie nepBoi. [lepBas Touka
JIBUTAIACh C HAYATBHOM CKOPOCTBIO Uy = | M/c 1 ycKkopeHueM a; = 2 M/c’, BTopasi — ¢ HaYaIbHOM
CKOPOCTBIO Uz = 10 M/c 1 yckoperneM az = 1 M/c?. Uepes CKOIBKO BPeMEHH H Ha KAKOM PACCTOSHHH
OT UCXOJIHOTO TIOJIOKECHHUSI BTOPAsi TOUKa JOTOHHUT NEPBYIO?

3. JIBIKCHHE MATEPUATBHON TOUKHU 3a1aHo ypaBHenueM I(H)=i(A+Bt?)+jCt, rue A = 10 M,
B = — 5 m/c?, C = 10 m/c. HauepTuTs TpaekTopuio Toukn. Haiiti BexTopHbIe BEIpaxenns U(t) i
a(t). st momenTta Bpemenu t = 1 ¢ BBIYMCINTE: 1) MOYJIb CKOPOCTH |U] ; 2) MOYJIb YCKOPEHUS |al;
3) MOy Ib TAHTEHIIHAILHOTO YCKOPEHHUS |a+ |; 4) MOIy/Ib HOPMATIBHOTO YCKOPEHHS |an).

4. JluHeliHas CKOPOCTh U TOYEK HA OKPYKHOCTH BPAIIAIOLICTOCS TUCKa paBHa 3 M/C.
Touku, pacnonoxennbie Ha AR = 10 cM Ommke K OCH, UMEIOT JIMHEHHYIO CKOPOCTh Uy = 2 M/C.
OnpenenuTh 4acTOTy BpAIICHUS /1 JUCKA.

5. MaxoBuK Hayayl BpallaThCsi PaBHOYCKOPEHHO U 3a IMPOMEXYTOK BpemMeHu At = 10 c
JIOCTHUT 4acTOThI BpaweHus N = 300 MHH ™. OnpenenuTts yriaioBoe yCKOpeHue ¢ MaxoBHka U uncio N
000pOTOB, KOTOPOE OH CIEINAN 33 ATO BpeMsI.

Tema 2. Jlunamuka.

1. K npyxuHHbIM BecaM ImojBenleH Ojok. Uepe3 OJIOK NMEpeKUHYT ILIHYP, K KOHILIaM
KOTOPOTO MPHBSI3aIn Tpy3bl Maccamu My = |,5 kr u my = 3 kr. KakoBo Oy/er nmoka3zaHue BeCOB BO
BpeMs ABMKEHUs rpy30B? Maccoil 6i10ka 1 Hypa npeHeOpeub.

2. HaxyionHas TUI0CKOCTH, oOpa3yromasi yroix a = 25° ¢ MJIOCKOCTBIO TOPHU30HTA, MMEET
amuny | = 2 m. Teno, ABUTasich paBHOYCKOPEHHO, COCKOIIB3HYIIO C TOM IIIOCKOCTH 3a Bpemsi t = 2 c.
Onpenenutb ko3 dumueHT Tpeans f Tema o mIoCKoCTs.

3. Ha xene3nonoposxHoi miuatdopme ycTaHoBI€HO opyaue. Macca niuat@opMsl ¢ opyaueM
M = 15 1. Opynue cTpensier BBepX noj yriioM ¢ = 60° k ropu30HTY B HanpaBieHuH nyTu. C kakoi
CKOpPOCTBIO U} IOKATUTCS IuaTdopMa BCIEIACTBHE OTAA4M, €ciau Macca cHapsiia m = 20 kr v oH
BBUIETAET CO CKOPOCThIO V2 = 600 m/c?

4. Cuapsng maccoi 20 Kr JeTUT ¢ HayanbHOM ckopocThto 200 M/c mox yriom 60° k
ropu3oHTy. B HauBbICHIEl TOUYKE MOABbEMA OH BCTPETHJI LIE€Tb U MOJHOCTBIO MOTacui CKOPOCTh B
tedeHue 0,02 c¢. Onpenenuts cpeHIOw cuily yaapa. CopoTHBIEHUE BO3/1yXa HE yUUTHIBATS.

5. Muck panuycom R = 40 cm BpaiaeTcst BOKpYr BepTUKaiabHOU ocu. Ha kpato nucka nexur
kyouk. [Ipuanmas kospduuuent tpenus f = 0,4, HaiiTn 4acTOTy 7 BpalieHHs, IPHU KOTOPOH KyOUK
COCKOJIB3HET C JIUCKA.

Tema 3. DHeprusl.

1. Haiitu paboty 4 moabsema rpy3a 1o HaKJIOHHO# IIOCKOCTH AMuHOM | = 2 M, ecii Macca m
rpy3a pasaa 100 xr, Jyrom HaKioHa ¢ = 30°, koo dunment tpenus f = 0,1 u rpy3 aBumxercs ¢
yckopeHuem a = 1 m/c”.

2. C xakoil HaMMEHbIIEH BBICOTHI N JOIDKEH HauaTh CKaTHIBATHCS aKpoOaT Ha BEJIOCHIICHE
(1e paboTast HOTaMu ), 9TOOBI MPOEXATh MO JOPOKKE, UMerotel Gpopmy ""MepTBOM METau" pagnycoM
R =4 M, 1 He oTOpBaTHCS OT JOPOXKKHU B BepXHel Touke netinu? TpeHuem npeHedpedsb.
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3. Co ckanel BeICOTOH 19,6 M B TOpM30OHTAJIHHOM HampaBlIeHUHM OpOCHIM KaMeHb CO
CKOpOCThIO 36 KM/4. OnpeaeuTh KHHETHIECKYIO U TTOTCHIIMAIBHYIO SHEPrUu KaMHs yepe3 1,25 ¢
noJieTa nocie Havana aprkeHus. Macca kamust 100 r, compoTHUBIEHHEM BO3lyXa MPEeHEOpEb.

4, Teno ABUTAIIOCH CO CKOPOCTHIO 3 M/c. 3aTeM B T€YCHHE 5 ¢ Ha HEro JAcicTBOBajia cuia 4
H. 3a 3T0 Bpems kuHetnueckas 3Heprus yBenuumiach Ha 100 Ix. Hailtu ckopocTh Tena B KOHLE
JIeMCTBUS CUJIBL U €0 Maccy.

5. Pakera maccoit 250  conepxut B cede 50 T B3prIBUaTOrO BemecTBa. Ha kKakyro BBICOTY
OHA MOXET HNOJHATHCS, €CIU MPEAINON0KUTh, YTO B3PhIBUATOE BEILECTBO B3pBIBAETCS BCE Cpasy, a
o0pa3oBaBIIMECs MOPOXOBBIE Tazbl MUMEIOT ckopocTh 300 m/c. OnpeaenuTs NOTEHIUAIBHYIO
SHEPIUI0 pakeThl B BhICIIEH Touke noabeMa. ColpoTHBIEHMEM BO3AyXa IpeHEOpeyb.

Tema 4. MoMeHT UMITyJIbCa M IMHAMUKA BPAIATEIbHOTO TBUKEHHUSI.

1. OnpesienTh MOMEHT MHEPIIMHK J TOHKOIO OJHOPOIHOTO CTepsKHst utiHOM | = 60 cM 1 mMaccoit m
= 100 T OTHOCHUTENBHO OCH, TEPIECHIUKYJISIPHOM €My M NPOXOIAIIECH 4Yepe3 TOYKY CTEpIKHS,
yAaJIeHHYIO Ha @ = 20 ¢cM OT OJHOT'O U3 €ro KOHIIOB.

2. Yepes Omok, umMeronmii GpopMmy AMcka, nepekuHyT mHyp. K KoHIam ImHypa mpuBsS3aiu
rpy3uku Maccoid M; = 100 r u my = 110 1. C KakuM ycKopeHueM a OyIyT JBUTraThCs TPY3UKH, €CIA Macca
m 6noka paBHa 400 r? TpeHue rpu BparieHur 06J10Ka HIYTOXKHO MaJIo.

3. UenoBek cTouT Ha cKaMbe JKYKOBCKOTO M JIOBHT PYKOM Msid Maccoil M = 0,4 Kr, JIeTsumii B
TOPH30HTAJIBHOM HampaBiIeHHH cO CKopocTbio v = 20 wm/c. Tpaekropuss Ms4a TpPOXOTUT Ha
paccrosiHuM I' = 0,8 M OT BepTUKaJbHOW OCH BpalleHusi ckambu. C KakoW YIJIOBOM CKOPOCTBIO @
HAYHET BpalIaThCsl CKaMbs JKYKOBCKOTO C YEIOBEKOM, MOMMABIIMM M4, €CIIM CYMMapHbI MOMEHT
MHepLUH J yesioBeka U CKaMbU paBeH 6 K M2?

4. MaxoBHK BpalllaeTcs 110 3aKOHY, BhIpakaeMoMy ypaBHeHHeM ¢ = A + Bt + Ct, rue A = 2
pan, B = 32 pa/c, C = - 4 pan/c’. Haiitn cpexnroro MomuOocTh <N>, pasBHBaEMyIO CHIAMH,
JNEHCTBYIOIIMMU Ha MaxOBHK IPH €ro BpaIICHUU, O OCTAHOBKH, €CIM €r0 MOMEHT MHEpIHuH J =
100 kr-m?,

5. ITyns maccoii m = 10 T jteTt co ckopocThio v = 800 M/C, BpaIasch OKOJIO MPOIOTBHON OCH ¢
gacroroil N = 3000 ¢, [MpunuMas myimo 3a HWIMHAPHK JuamerpoM d = 8 MM, OnpenesuTh HOIHYO
KUHETHYECKYIO SHEpruto 7 myJiu.

Tema 6. Mexannueckue Koyie6aHus U BOJIHBI.

1. Touka coBepiaeT rapMoHUYeckre kosieOanus. Hambosnbimee cMemeHne Xmax = 10 cwm,
HauOoJIbIIAs CKOPOCTh Umax = 20 cm/c. HaliTu yrioByro 4acToTy @ KoyieOaHMi U MaKCUMaJIbHOE
YCKOPEHUE Amax-

2. Touyka ydacTByeT OJHOBPEMEHHO B JIByX B3aUMHO MEPIEHAUKYISIPHBIX KOJEOaHMsIX,
BBIp@XKaeMbIX ypaBHEeHUsIME X = A1C0S(wt) u Yy = AySin(0,5w1), tone A1 = 2 cm, Ay = 3 cMm. Haiiti
YPaBHEHHE TPAEKTOPUH TOUYKH U IOCTPOUTH €€, YKa3aB HAIPABICHUE JBUKCHUS.

3. Ha crepxue mnuuoit | = 30 cM yKperuieHbl JBa OJMHAKOBBIX TIPy3HKa: OIUH — B
cepeiMHe CTEePXKHS, APYrol — Ha OJTHOM U3 €ro KOHIOB. CTepKeHb ¢ IPy3UKOM KoJeOIeTcss OKOJI0
TOPU30HTAIIBHOM OCH, MPOXOIALIeH yepe3 cBOOOIHBIN KOHEll cTepkHs. OnpeaenuTh NPUBEACHHYIO
munny L v nepuoa T konebaHuit Takoi cuctembl. Maccoil crepkHs mpeHeOpedb.

4. Jlorapudpmuueckuii nekpeMeHT konebanuii © masatHuka paseH 0,003. OnpenenuTs 4ucio
N noiHbIX KoneOaHul, KOTOpbIE JOJDKEH CIeNaTh MasTHHUK, YTOOBI aMIUIUTY/a YMEHBIIWIACH B IBA
pasa.

5. OmpenenuTh pa3HOCTh Ga3z Ag kojgeOaHUI MCTOUHUKA BOJIH, HAXOJAIIETOCS B YHPYroi
cpene, ¥ TOYKH TOM Cpeibl, OTCTOSIIEH Ha X = 2 M OT UCTOYHMKA. YacToTa v KojnebaHuit paBHa 5
['11; BOJTHBI pacpoCTpaHsIIOTCS CO CKOPOCThio U = 40 m/c.

6. MomHocTs N H30TPOITHOIO TOYEYHOTO MCTOYHMKA 3BYKOBBIX BOJH paBHa 10 BT. KakoBa
cpenHsis 00beMHasi IUIOTHOCTh <> J3HEPruM Ha paccTossHUM I = 10 M OT MCTOYHHMKA BOJIH?
Temnepatypy 7' Bo3yxa npuHsATh paBHoU 250 K.
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Tema 7. ®eHOMEHOJIOTHYECKAs TEPMOJMHAMUKA.

1. KakoBel yJenpHbIE TEMIIOEMKOCTH Cy M Cp CMECH T'a30B, COJEpIKAIICH KUCIOPOJ MacCou
m; = 10 r 1 a3oT maccout my = 20 r?

2. Ompenenuts paboTy A aanabaTHOrO PACHIMPEHHs BOJOpPOJIA Maccod M = 4 1, ecnu
TeMIiepatypa rasza nonusmiach Ha AT = 10 K.

3. Bogopos 3annmaer o6bem Vi = 10 M° npu masnennn p; = 100 kIla. I'a3 marpemn mpu
MOCTOSTHHOM oObeme a0 naBneHus Pz = 300 klla. Onpenenuts: 1) nsmenenue AU BHyTpeHHEH
SHEPTHUU Ta3a; 2) paboTy A, COBEPIIECHHYIO T'a30M; 3) KOJIMUYECTBO TEIIOTH Q, cOOOIEHHOE ra3y.

4. B nunuHape 1Mo MOPITHEM HAXOIUTCS BOIOpo Maccoit M = 0,02 kr npu Temmiepatype T1
= 300 K. Bogopon cHavana pacmupuiics aguabaTHO, YBEIHMYUB CBOW 00BEM B ISTH pa3, a 3aTeM
OBLJT C)KaT U30TEPMHUUECKH, PUUYEM 00bEM raza yMEHbIIWICA B IATh pa3. Halitu Ttemneparypy T2 B
KOHIIE aJJ1a0aTHOTO PACHIMPEHUS U MOJIHYIO paboTy A, coBepiIeHHY0 Ta3oM. M300pa3uts mporece
rpaguvecKy.

5. UneanpHebiil ra3z cosepuaer nukia Kapuo. Temmneparypa Ti1 HarpeBarenst paBHa 470 K,
temneparypa 7, oxnamgutens paBHa 280 K. [Ipu m3oTepMuyeckoM pacHIMpPEHUH Ta3 COBEpIIaeT
paboty A = 100 [Ix. Onpenenutp Tepmudeckuid KIT/1 # mukiia, a Takke KOJIUYECTBO TEILIOTH Qo
KOTOPOE ra3 OTJAET OXJIAAUTEIIO IPU U30TEPMHUUECKOM CIKATHUH.

6. Jlenx maccoit m; = 2 kr npu temneparype t1 = 0 °C Obul TpeBpaiieH B BOAY TOH ke
TEMIIepaTypbl ¢ MOMOILbIO MHapa, umerouiero temmeparypy t, = 100°C. Onpenenuts maccy mp
u3pacxooBaHHOro napa. KakoBo m3menenue AS SHTPOIMH CUCTEMBI Jea—Tiap?

Tema 8. MonekynsipHO-KHHETUIECKAsT TEOPHSI.

1. B kon6e Bmectumoctsio V = 100 cm® COJICP’KUTCSL HEKOTOPBIH Ta3 mpu Temreparype T =
300 K. Ha ckoipko TOHU3UTCS NABJICHWE p ra3a B KOJOe, €CM BCIEACTBUE YTEUYKH M3 KOJOBI
Beiiger N = 10%° MoJeKyn?

2. OmpenenuTh CPEeTHION KHHETHYECKYIO SHEPrHI0 <g;> IMOCTYMATEIbHOTO IBMKEHUS U
cpeaHee 3HAYCHHWE <€> TMOJHOW KHHETHYECKOW SHEPrHMHM MOJIEKYJIbl BOISHOTO Tapa IIpu
temneparype 7' = 600 K. Haiitu Takxke kuHeTnyeckyro sHepruio W moctynarenbHOro JABHXKEHHS
BCEX MOJIEKYJI Mapa, COASPIKAIIEro KOJTMYECTBO BemecTBa V= | KMOJb.

3. Kucnopoa mpu HOpMalbHBIX YCIOBHSX 3aIllONHSET cocyd BMecTuMmocThio V = 11,2 1.
OnpenenuTh KOJIMYECTBO BELIECTBA V raza M ero mMaccy m.

4. TTonwlit map BMecTuMocThio V = 10 CM3, 3alIOJIHEHHBIN BO3yXOM IpH Temmneparype T1 =
573 K, coemuHmiu TpyOKOM C 4YalllKOM, 3allOJIHEHHOM pTyThio. OmpeneiauTb maccy M pTYyTH,
BOILIE/IIEH B IIap MPHU OCTHIBAHUM BO3yXa B HeM J10 TemnepaTypsl T2 = 293 K. 3MeHeHunem Bmec-
THMOCTH II1apa MpeHeOpeyb.

5. bannon BMectumocTthio V = 30 11 colep>KUT cMech BOJOPOJa U I'efiusl Ipu TeMiieparype T
= 300 K u naBnennn p = 828 xlla. Macca m cmecu paBHa 24 1. OnpeaenuTs Maccy M; BOAOPOaa U
mMaccy My resus.

Tema 10. DnexrpocraTuka.

1. /IBa 0TMHAKOBBIX MPOBOASIINX 3apsHKEHHBIX IIapa HaXoAaTcsl Ha pacctostHud ' = 30 cM.
Cuna mputsoxkenus Fi mapo paBHa 90 MkH. Ilocne Toro kak mapbl ObIIM TNpPHUBENEHBI B
COIIPUKOCHOBEHHWE U yHaJIeHBI APYT OT IpyTa Ha MPEXKHEe PACCTOSTHUE, OHU CTAaJI OTTAIKHBATHCS C
cuoit F, = 160 mxH. Omnpenenuts 3apsapl Q1 m Qp, KoTOpble OBUIM Ha IIapax o0 HX
COIIPUKOCHOBEHUS. J[namMeTp mapoB CYMTAaTh MHOTO MEHBIIINM PACCTOSHUS MEXITy HUMHU.

2. DIEKTpUYECKOe MoJje co3MaHo AByMs ToueuHbiMU 3apsaamu Q1 = 10 uKn u Q2 = —20 uKu,
HaxojsmuMucs Ha pacctosaun d = 20 cm apyr ot apyra. OnpenenuTth HanpsHKeHHOCTh E momst B
TOYKE, YAaJeHHOM OT mepBoro 3apsaa Ha 1 = 30 cM u oT BTOporo Ha I = 50 cm.
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3. Haiitn norennmanbayto suepruto I1 cucremsl Tpex Toueunsix 3apsaoB Q1 = 10 uKi, Qz =
20 vKn u Q3 = -30 uKn, pacnonoxeHHbIX B BepIIMHAX PABHOCTOPOHHETO TPEYrOJbHUKA CO
cTopoHO nnmuHoi a = 10 cm.

4, Toueunsie 3apsanbl Q1 = 1 MxKn u Q2 = 0,1 mxKn naxonsarcst Ha paccrosiaum 1 = 10 cm
apyr ot apyra. Kakyro paboty A coBepmiat CHIIbI TOJS, €CIIM BTOPOHM 3apsil, OTTAJIKHBASCh OT
MIEPBOTO, YIAIUTCS OT HEero Ha paccrosiHue: 1) =10M; 2) r3 = o« ?

5. Paznocths norennuanoB U Mexay KaToJAOM M aHOAOM 3JIEKTPOHHOM Jiamiibl paBHa 90 B,
paccrosinue I = 1 mm. C KakuM YCKOpEHUEM a JBUXKETCS DJIEKTPOH OT Karojaa k aHony? Kakosa
CKOPOCTh U 3JIEKTpOHAa B MOMEHT yaapa o0 aHon? 3a kakoe Bpemsl t 3JIEKTpOH IMpoJeTaeT
paccrosiHue oT Karona Ao aHoja? Ilone cuutaTh OJHOPOIHBIM.

Tema 11. [IpoBOAHUKH B JIEKTPUUECKOM TIOJIE.

1. [ap paguycom Ry = 6 cm 3apspkeH 1o notenuuana @1 = 300 B, a map paanycom Ry = 4
CM - 10 moTeHuuana @z = 500 B. Onpenenuts MOTEHIMAN (¢ IIAPOB MOCIE TOT0, KaK UX COSTUHUIIN
METATMYECKUM ITPOBOTHUKOM. EMKOCTBIO COETMHUTENBHOTO TIPOBOIHUKA MTPEHEOPEUb.

2. Paccrosinne d Mexay IIacTHHAMH IUIOCKOTO KOHJeHcaropa paBHO 1,33 MM miomanap S
nacTuH paBHa 20 cM?. B MIPOCTPAHCTBE MEXKAY IUIACTUHAMH KOHJEHCATOpa HAXOMSTCS JBa CIIOS
JUAJICKTPUKOB: Ciroabpl Tommmuoi d; = 0,7 MM u 30ouuTa Tonmmuoi d; = 0,3 Mm. OnpenenuTs
AIIEKTPOEMKOCTh C KOHJICHCATOpa.

3. [IBa xonaeHcaropa snekrpoeMkocTssiMd C; = 3 MKD u C; = 6 MKD coeTuHEHBI MEXKIY
coboii n mpucoenunensl k 6arapee ¢ IAC 120 B. Onpenenuts 3apsasl Q1 u Q2 KOHACHCATOPOB H
pazHoctu noteHuuanoB U; u U; Mexay ux oOKIaakamu, €clid KOHAEHCATOpPhl COEIMHEHBI: 1)
NapajuIebHO; 2) MOCIE0BATEIbHO.

4. Pa3HOCTh MOTEHLMAJIOB MEXAY IUIACTUHAMHU IUIOCKOTO KOHJeHcaTopa 6 kB, 3apsn
Kakgoi u3 Hux 10° Kon. Onpenenutb CUILy B3aUMOJEHCTBUS MEXIY IUIACTUHAMH, SHEPTUIO U
IUIOTHOCTh DHEPrUHM KOHJEHCATOpa, €Clii paccTossHue Mexay muactuHamu 0,02 M, a miomans
Kaxoit u3 Hux 100 v’

Tema 12. JIUAJICKTPHUKH B SJCKTPHISCKOM TIOJIE.

1. Paccrosuue d Mexay IUTaCTHHAMM IUIOCKOTO KOHJEHCATOpa PaBHO 2 MM, pPa3HOCTh
norennuanoB U=1,8 kB. [{usnekrpuk - ctekino. OnpenenuTh TUIIEKTPUISCKYI0 BOCIPUUMYHBOCTh
¥ CTeKJIa ¥ TOBEPXHOCTHYIO IUIOTHOCTh ¢' TONSPU3AIMOHHBIX (CBSI3aHHBIX) 3apsSAoB Ha
MOBEPXHOCTHU CTEKJIA.

2. OmnpenenuTh MOJISPU30BAHHOCTH p CTEKJIA, MOMEIICHHOTO BO BHEIIHEE JIEKTPUYECKOe
T0JIe HaNpPsHKEHHOCTRIo Eop=5 MB/m.

3. JIMdIEKTPUK TOMECTHIIM B AJIEKTPUYECKOE MoJie HampshkeHHOCThio Ep=20 kB/M. Uemy
paBHa TOJIIPU30BAHHOCTE p JIUAJICKTPUKA, €CIIA HANPSDKEHHOCTh E CpPelHEro MaKpOCKOITMYECKOTO
MoJIsl B AMDJIEKTPUKE OKa3anach paBHoi 4 kB/m?

4. DO60HUTOBAs TJIOCKOMApasUIeibHAs IJIACTHHA TTOMEIIEHA B OJHOPOJHOE DJIEKTPUUECKOE
nojie  HampshKeHHOCThI0 Ep=2 MB/M. [I'paHu TUIacTUHBI  TEPNEHIUKYISAPHBI  JIMHUSIM
HanpspkeHHOCTH. OTpeNeuTh MOBEPXHOCTHYIO IIOTHOCTh ¢ CBS3aHHBIX 3apsIOB Ha TPaHIX
TIJIACTUHBI.

Tema 13. ITocTOSAHHBIN EKTPUYECKHIA TOK.

1. Katymka 1 amnepMeTp COEIUHEHBI MOCIEA0BAaTEIbHO U MPUCOEIUHEHBl K HMCTOYHUKY
Toka. K 3a)kumam KaTylmku MpUCOEAMHEH BOJIbTMETp compoTuBieHneM Rp = 1 kOM. [lokazanus
amnepmerpa | = 0,5 A, Bonstmerpa U = 100 B. Onpenenuts conpotusienue R karymku. CKoJIbKoO
NPOIICHTOB OT TOYHOTO 3HAYCHUs COMPOTHUBIICHHS KATYIIKH COCTaBUT MOTPEIIHOCTh, €CIH HE
YUUTBIBATh CONPOTUBIICHUS BOJIBTMETpa?

2. Bayrpennee compoTuBieHHE I Oarapen akKyMmyiasaTopoB paBHO 3 Owm. CKoOJIBKO
IOpOIEHTOB OT ToyHOoro 3HadyeHuss D/IC cocraBiseT MOTPELIHOCTb, €CIH, HU3MEpssl Pa3HOCTb
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NOTEHIMAJIOB HA 3aKMMax OaTapeu BOJIBTMETpoM ¢ comportuBieHneM Rp = 200 Owm, npuHsTh ee
paBHoit DJ1C?

3. JlBe rpynmbel M3 TpeX IMOCIEAOBATEIbHO COEAWHEHHBIX JIIEMEHTOB COCIMHEHbI
napamiensHo. DJIC kaxkaoro snementa paBHa 1,2 B, BHyTpeHHee compotusieHue I = 0,2 Owm.
[TomyuenHast Oarapes 3aMKHyTa Ha BHermHee conpoTtuBienne R = 1,5 Om. Haiitu cuny Toka | BO
BHEIITHEH LIETH.

4. Tpu 6arapen ¢ DJIC &1 = 12 B, &2 =5 B u €3 = 10 B u o1uHaKoBBIMU BHYTPECHHUMH
conmpoTuBiieHUsIMU I, paBHbIMH | OM, coeauHEHbl Mexay co00il OJHOMMEHHBIMHU MOJIFOCAMHU.
ConpoTuBiIeHNE COEAUHUTEIBHBIX IIPOBOIOB HUUYTOXKHO Maso. OnpeaenuTs cuibl TOKOB |, naymmx
yepes KaxIyro 0atapero.

5. K 6arapee akkymymnsropos, 9/1C & kotopoii paBHa 2 B 1 BHyTpeHHEE COIPOTHBIICHHUE I' =
0,5 Om, pucoenuueHn npoBoaHKUK. Onpenenuts: 1) conporuBieHre R mpoBogHUKA, TTPH KOTOPOM
MOIIIHOCTb, BbIAENs€Masi B HEM, MaKCUMalbHa; 2) MOILIHOCTb P, KOTOpas IpU 3TOM BBIJEISAETCS B
MIPOBO/IHHKE.

Tema 14. MaruuTtocraTuka.

1. [To 0OMOTKE OYEHb KOPOTKOM KaTymIKH pagmycoM I = 16 cm teuer Tok | = 5 A. Cxonbko
BUTKOB N MPOBOJOKM HAMOTAaHO Ha KATYIIKYy, €CIU HalpsHKeHHOCTh H MarHUTHOrO mojis B ee
nenTpe pasaa 800 A/m?

2. JIBa JUIMHHBIX MapaljielIbHbIX MPOBOJA HAXOASTCS HAa PACCTOSAHHHM I = 5 CM OIUH OT
apyroro. Ilo mpoBosaM TEKyT B IPOTUBOMOJIOXKHBIX HaIpaBIEHUSX OJMHAKoOBble Toku | = 10 A
Kaxablid. HaiiTi HanpsikeHHOCTh, H MarHUTHOTO TOJISt B TOUKE, HaXOJSIIelica Ha pacCTOSHUM 1 = 2
CM OT OJIHOTO U 2 = 3 CM OT ApYyroro npoBoja.

3. Onpenenuth MaKCUMalbHYI0O MArHMUTHYKO  HMHIYKIUIO  Bmax moms, co3gaBaemoro
AIIEKTPOHOM, JIBIXKYLIUMCS MPSMOJIUHEIHO co ckopocThio v = 10 Mwm/c, B Touke, OTCTOAIIEH OT
TpaekTopuu Ha paccrossuuu d = 1 HM.

4. l1luHbl reHepaTopa MPEICTABISIFOT COOOH JIBE MapasielibHbIC MEIHbIC MOJIOCH JUTMHOH | =
2 M KaxJasi, OTCTOSIIKME APYT OT Apyra Ha pacctosuuu d = 20 cm. Onpenenuth cuiy F B3aumMHOTO
OTTAJIKMBAHUS IIMH B CIy4ae KOPOTKOTO 3aMbIKaHHUs, KOT/1a 10 HUM TeueT Tok | = 10 KA.

5. KopoTtkas karyiika miomaasio S monepeyHoro ceueHusi, papHoii 150 oM, cogepxxut N =
200 BuTKOB TpOBONA, MO KOoTOpomy TeueT Tok | = 4 A. Karymka momemieHa B OJHOPOIHOE
MarHUTHOE MoJie HampspKkeHHOCThI0 H = 8 kA/M. OnpenenuTs MarHUTHBIA MOMEHT p,, KaTYIIKH, a
TAKXE€ BpaAIAIONIMKA MOMEHT M, NEHCTBYIOIIMKA HA HEE CO CTOPOHBI MOJIA, €CJIH OCh KaTYIIKH
coCTaBJIsIeT yroi o = 60° ¢ IMHUAMU UHIYKIUH.

6. DIEKTpOH JBMXKETCS B OJHOPOJHOM MAarHUTHOM Tojie ¢ wHAykmwed B = 0,1 Tn
HNEPIEHINKYIAPHO JUHUAM MHAYKUMU. Onpenenuts cuily F, AeHCTBYIONIYI0 Ha 3JEKTPOH CO
CTOPOHBI MOJIs, ecu paanyc R kpuBu3HBI TpaekTopuH paseH 0,5 cM.

Tema 16. DneKTpoOMarHuTHAS WHTYKIIHSL.

1. Ilnockuii KOHTYp, miom@ap S koroporo pasHa 300 cM?, HaXOIWTCS B OJIHOPOJAHOM
MarHuTHoM mnose ¢ uHaykuuedr B = 0,01 Tn. [lnockocTe KOHTypa NepneHIuKyJspHA JTUHUSM
uHAyKIuu. B KoHType mopmepkuBaercss HewsMeHHBIH TOK | = 10 A. Omnpegenuts paboty A
BHEIIHUX CHJI 10 MEPEMEIEHUI0 KOHTYpa C TOKOM B 00JIaCTh MPOCTPAHCTBA, MarHUTHOE IOJIE B
KOTOpPOU OTCYTCTBYET.

2. B oTHOpPOAHOM MarHWTHOM Ioyie ¢ MHAYKIUeH B = 1 Tim HaxomwTcs TPsIMOW TIPOBOJ
amuHO# | = 20 cM, KOHIIBI KOTOPOro 3aMKHYTHI BHe noist. Conporusienue R Bceit nenu pasuo 0,1
Om. Haiitn cuny F, KoTopyio HYKHO NPHJIOXKHUTH K IPOBOAY, YTOOBI IepeMeniarb €ro mnep-
NEHAUKYIISIPHO JIMHUAM UHIYKIIMHA CO CKOPOCThIO U = 2,5 Mm/C.

3. Pamka miomamplo S = 200 cM® paBHOMEpHO Bpam@ercss ¢ gacroroit n = 10 ¢
OTHOCHUTENIBHO OCH, JIeXKAallledl B IUIOCKOCTM pPaMKM U MEPHEHAUKYISIPHO JMHHUAM WHAYKLIHN
omHopoaHoro MarautHoro nojist (B = 0,2 Tn). KakoBo cpennee 3nauenune DJIC maayKImu <€i> 3a
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BpeMsi, B TEUEHHE KOTOPOTO MAarHUTHBIM MOTOK, MPOHU3BIBAIOIINI paMKy, H3MEHUTCS OT HYJS J0
MaKCHMaJIbHOTO 3HAYCHUS?
4. C moMoI11IbI0 peocTaTa paBHOMEPHO YBEJIMUMBAIOT CHITy ToKa B Katyimike Ha Al = 0,1 A B 1
c. UaayktuBHoCTh L karymku paBHa 0,01 I'n. Haiitu cpegnee 3nauenue 3/1C caMOMHIYKIINN <Es>.
5. Hcrounmk TOKa 3aMKHYJM Ha KaTymky ¢ comnpotuBienneM R = 10 Om wu
uHaykTHBHOCTRIO L = | T'H. Uepe3 ckoibKO BpeMeHHM cujia TOKa 3ambikaHus gocturaer 0,9

npeacibHOro 3HAYCHUA?

Tema 18. DnexkTpoMarHuTHBIC KOJICOAHMS U BOJIHBI.

1. B kosebarenbHbIi KOHTYpP BXOAWT KaTylIKa HHIYKTUBHOCTBIO 5 MIH M mocKui
KOHJEHCATOp C JAMAJIEKTPUKOM U3 CTeKja. PaccTosHue mMexay oOKIagKkaMu KOHJIeHcaTopa 6 MM,
mromas o6knagk 90 cm’. Ha CKONBKO M3MEHHTCS YacToTa M IIepHOJ KOJeOaHUNH KOHTYpa, €CIU
CTEKJIIHHYIO IPOCJIONKY KOHJIEHCATOPa 3aMEHUTh BO3JYIIHOW?

2. MakcumarnbHasi SJHEpPTUsi MarHUTHOTO MOJIs KosebarenbHoro KoHTypa 1 Mk mpu cuie
toka 0,8 A. Uemy paBHa yacTtoTa KojieOaHUIl KOHTYpa, €CIM MaKCUMallbHas pa3HOCTh MOTEHIHAIOB
Ha oOKJaaKax KoHjercaropa 1200 B?

3. Konpgencarop snexkrpoemkocteio C = 500 nd coenvHeH mMapaijieibHO € KaTyIIKOW
o | = 40 cM u mutomaapio S cedeHus, paBHOM 5 oM. Karymka copepxutr N = 1000 BUTKOB.
Cepneynuk HemarHuTHbIN. Haiitu nepuoy T koeOanmii.

4. Karymika (6e3 cepaeunuka) mHou | = 50 cM u uromaapio Sy cedeHusi, paBHOM 3 oM,
umeeT N = 1000 BUTKOB U coequHEHa MapaieIbHO ¢ KOHJAeHcaTopoM. KoHaeHcaTop cocTouT u3
JIBYX IUIACTUH IUIOMAABI0 Sp = 75 em? kaxnast. Paccrosuue d MEXKy TJIACTUHAMHU PABHO 5 MM.
Jusnexktpuk — Bo3ayx. Onpenenuts nepuos 7' koneOaHuil KOHTYypa.

5. JIBa mapajuleNbHBIX MPOBOJIA, MOTPYKEHHBIX B INIMLEPUH, UHAYKTUBHO COEJAMHEHBI C
TEHEPAaTOPOM 3JIEKTPOMArHUTHBIX KoJjiebanuii vactoto v = 420 MI'n. Paccrosuue | mexmy
IIYYHOCTSIMH CTOSTYMX BOJIH Ha MPOBOJAX paBHO 7 cM. HalTu IUAIIEKTpUYECKYIO TPOHULAEMOCTD &
ruIepuHa. MarHuTHYIO TPOHULIAEMOCTh (4 IPUHATh PABHOM €IMHHULIE.

Tema 19. UnTepdepeHiiys BOIH.

1. Paccrosiaue d Mexay IByMsi KOTEpEHTHBIMU HCTOYHUKaMK cBeTa (4 = 0,5 mxm) pasHo 0,1
MM. PaccrosiHue b Mexay uWHTepepeHIIMOHHBIMU MOJOCaMH Ha JKpaHe B CPEIHEH YacTH
uHTEp(EPEHIIMOHHON KapTUHBI paBHO 1 cM. OnpeneuTh paccTosiHue | OT HCTOYHMKOB 10 SKpaHa.

2. [Tyuokx MmoHOXpomaTHueckux (4 = 0,6 MKM) CBETOBBIX BOJIH MajaeT moj yriom g = 30° Ha
HaXO/JISIYIOCS B BO3yXe MbUIbHYIO TIIeHKY (N = 1,3). [Ipu kakoii HauMeHbIen Tommae d IIeHKH
OTpa’K€HHBIC CBETOBBIE BOJIHBI OylyT MakCHMalbHO ocialieHbl MHTepdepeHLueii? MakcuMaabHO
yCUJIEHBI?

3. Haiitu Bce mnunbl BonH Bugumoro ceera (ot 0,76 mo 0,38 mxMm), kotopeie Oyayt: 1)
MaKCHMaJbHO YCWJIEHBI; 2) MaKCHMaJbHO OCJabJieHbl NpPU ONTHYECKOW pa3HOCTH Xojaa A
UHTEepEPUPYIOIINX BOJIH, paBHOH 1,8 MKM.

4. IInockoBbIyKIIas JUH3A C ONTUYECKON criioi @ = 2 NITp BBITYKJIONH CTOPOHOM JIEKUT Ha
CTEKJISIHHOW IuIacTUHKE. Panmyc I, 4erBepToro teMHoro koislia HbpOTOHA B MPOXOIAIIEM CBETE
paseH 0,7 mm. OnipeneauTh JJIMHY CBETOBOM BOJIHBI.

5. TIoBepXHOCTH CTEKJISHHOTO KJIMHA 00pa3yloT Mexay coboi yrom € = 0,2'. Ha knuH
HOPMAJIbHO K €T0 MOBEPXHOCTH Ma/laeT My4YOoK JIy4el MOHOXPOMAaTHYECKOTO CBETA C TMHON BOJIHBI
A= 0,55 mxm. OnpeenuTh MUPHHY D HHTEPPEPEHIIMOHHOM MOTOCHI.

Tema 20. udpaxius BoiH.
1. Panuyc rs yerBepToil 30HBI PpeHens A MIIOCKOrO BOJIHOBOTO ()poHTa paBeH 3 MM.
Onpenenuts paauyc I ¢ mecToi 30061 OpeHens.
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2. Ha xpyrioe oTBepcTHe paguycoM 2 MM MaJaeT IUIOCKas MOHOXpOoMaThdecKas BOJIHA.
HaliTu anuHy BOJIHBI CBETa, OCBELIAIONIET0 OTBEPCTHE, €CIM B HEM YKJIaAbIBAeTCS MATh 30H
®peHenst U U3 TOUKU HaOII0AEHHSI OHO BUJTHO IO/ YIJIOM 5'.

3. Ha menp mumpunoit a = 0,05 MM nmagaeT HoOpMaiabHO MOHOXpoMatuueckuit ceet (4 = 0,6
MKM). OnpeienuTh yroy ¢ MeX1y NepBOHAYaIbHBIM HAIPaBJICHUEM ITyYKa CBETa U HAIPaBICHHEM
Ha YETBEPTYIO TEMHYIO TU(PPAKIIHOHHYIO MTOJIOCY.

4. C nomompto auppakiuoHHO# pemerku ¢ nepuogoM d = 20 MKM TpeOyeTcsi pa3pelinTh
nyoner Hatpust (41 = 589,0 um u A, = 589,6 HM) B cmekTpe BToporo mnopsaka. Ilpu kakoit
HavMeHbIIel auHe | penieTku 370 BO3MOXKHO?

5. KakoBa juyinHa BOJIHBI A MOHOXPOMATHYE€CKOI'O PEHTTEHOBCKOTO M3JIyY€HHUS, MaJal0IIero
Ha KPUCTAJUI KaJIbIUTA, €CIH TU(PPAKIMOHHBI MaKCUMYM IEPBOTO MOpsAIKa HaOII0aeTCs, Koraa
yros 6 Mex1y HampaBiIeHHEM MaJal0IIero U3Iy4eHUs U IpaHbio KpHucTauia paBeH 3°? PaccrosiHue
d Mex1y aTOMHBIMH TUIOCKOCTSIMHU KPUCTAJIIA IPUHSTH paBHbIM 0,3 HM.

Tema 21. [Tonspusanus BOJH.

1. Ananusarop B K = 2 pa3a yMeHbIIaeT MHTCHCUBHOCTh CBETA, MPUXOJSIIETO K HEMY OT
nossipu3atopa. Onpenenutb Yroia o MeXAy IUIOCKOCTSAMHU IPOIYCKaHUsl IoJigpu3aropa u
aHanu3aTopa. IloTepsMu MHTEHCUBHOCTH CBETa B aHAJIM3aTOpE NPeHEOpeyb.

2. Yron bprocrepa &; Npu najeHuu CBETa U3 BO3JyXa Ha KPUCTaUl KAMEHHOW COJIU paBeH
57°. OmnpenenuTh CKOPOCTh CBETA B 3TOM KpHCTalIE.

3. Yron a Mexy IJIOCKOCTSMU MPOITYCKaHUs MOJsipU3aTopa U aHaiausaTopa paseH 45°. Bo
CKOJIBKO DPa3 YMEHBIIUTCS HHTEHCUBHOCTb CBETA, BBIXOAALIET0 M3 aHAJIW3aTopa, €CIH Yroi
YBEJIUYUTH 710 60°7

4. Crenenp nosspusanuu P yactuuHo-nossipu3oBaHHoro ceera pasHa 0,5. Bo ckonbko pa3
OTJIMYAETCS MAaKCUMaJlbHAasi WHTEHCHUBHOCTb CBETA, IPOIYCKAEMOIO Yepe3 aHajau3aTrop, OT
MUHHUMAaJIbHOW?

5. [nactuHky kBapua ToumuHON 01 = 2 MM, BBIPE3aHHYIO MEPIEHIUKYIISIPHO ONTHYECKOM
OCH, IOMECTHJIM MEXAY NapajjelbHbIMU HUKOJSAMH, B Pe3yJbTaTe 4ero IJIOCKOCTh MOJIIpU3aluU
CBETa MOBEPHYJIACh Ha yroa ¢ = 53°. Onpenenutsh TOMIMHY (2 TUTACTHHKH, TIPU KOTOPOW JTaHHBIN
MOHOXPOMaTHYECKHUH CBET HE NPOXOAUT YEpPE3 aHAINU3ATOP.

Tema 22. KBaHTOBbIE CBOICTBA 3JIEKTPOMArHUTHOTO U3JTyYEHHSL.

1. [loTtok sHeprun @., U3Ty4yaeMblii U3 CMOTPOBOTO OKOILIKA IJIAaBUJIBLHOW Meuu, paBeH 34
Br. Onpenenuts Temeparypy T [IeUH, eclii MIOMmas OTBePCTHs S = 6 cM°.

2. Onpenenuth sHepruro W, m3mydaemyro 3a Bpems t = 1 MHH M3 CMOTPOBOTO OKOIIKA
IIOMABI0 S = 8 cM? MIABHIIBHOMN MetH, eCI ee temneparypa T = 1,2 kK.

3. Onpenenuth Temmeparypy 1 4YepHOTO Teia, MPU KOTOPOH MaKCHMyM CHEKTPaIbHON
INIOTHOCTH JHEPreTUueckoi cBeTUMOCTH (M) T)max MPUXOJMUTCS HA KPACHYIO T'PAHUILY BUAUMOIO
crnektpa (11 =750 um); Ha ¢puoneToByio (A, = 380 HM).

4. Ha mnoBepXHOCTb JHUTHs MagaeT MoHoxpomartuyeckuii cer (4 = 310 HM) YTOOHBI
MPEKPATUTH IMUCCHIO 3JIEKTPOHOB, HY)KHO MIPUJIOKUTH 33JI€P>KUBAIOIILYI0 Pa3HOCTh MOoTeHInaaos U
He MeHee 1,7 B. Onpenenuts paboTy BeIxoaa A.

5. Onpenenuth UMMOYJIbC p 3J€KTpoHa oTAanu npu 3¢ddexre Kommnrona, eciu ¢otoH ¢
SHEpruel, paBHOM 3HEPTHH MTOKOS AJIEKTPOHA, ObLT paccesiH Ha yroa 6 = 180°.

Tema 23. [lnanerapHast MosieNb aTOMa.

1. HaiitTn HanOOJBIIyI0O W HAMMEHBIIYIO JUTMHBI BOJIH CIIEKTpa aToMa BOIOPOJA B CEPHU
banemepa.

2. Beranciuts 1o Teopuu bopa cKopocTh BpalieHus AIEKTPOHA, HAXOSIIErocs Ha TPETheM
HHEPreTUUYECKOM YPOBHE B aTOME JIeHTepHsl.
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3. ®otoH, coorBercTByIomMi anuHe BoimHBI 0,015 MKM, BBIOWI SIEKTPOH U3
HEBO30YXJAEHHOI0 aTOMa BOI0poa. BEIYHCINTE CKOPOCTH 3JEKTPOHA 32 IpeiesiaMy aToMa.

4. B BO30Y>XZCHHOM aTOME€ BOAOPOJAA 3JIEKTPOH BpallaeTcs Ha OJHOW W3 BO3MOXKHBIX
OOpOBCKMX OpOUT co ckopocThio 1,1 10° wre. Omnpenenutb 4YeMy paBHAa DSHEPrusi KBaHTAa,
U3JIy4aeMoro MpH MePEX0e JIEKTPOHA B OCHOBHOE COCTOSIHUE.

5. AToM BOAOpOJa HAXOAUTCS B BO30OYKJIEHHOM COCTOSIHUM C TJIaBHBIM KBaHTOBBIM YHCIIOM
3. IMapatomuii (OTOH BEIOMBAET M3 aTOMa AJIEKTPOH, COOOIIAst eMy KHHETHYECKYIO SHEepruio 2,5 3B.
Boraucnuts sHepruo nagaromniero Gporoxa.

Tema 24. KBantoBasi MEXaHUKa.

1. DeKTpOoH ABMXKETCS MO OKPYKHOCTU paguycoM I = 0,5 cM B OJIHOPOJHOM MarHUTHOM
nosie ¢ uaayknuen B = 8 mTi. Onpeaenuts 1uHy BOJHBI e bpoitnst A anekrpona.

2. Ha rpaHp HEKOTOpPOro KpUCTaUla Moa yrioM a = 60° K ee MOBEPXHOCTH MajacT
NapajuIeIbHBIN MTyYOK AJIEKTPOHOB, ABMXKYIIHUXCS C OJMHAKOBOW CKOPOCTHI0. ONpeneuTh CKOPOCTh
V 3JIEKTPOHOB, €CIIM OHU UCHBITHIBAIOT HHTEPPEPECHIIMOHHOE OTpPakeHHWE TMEepBOro mopsiaka. Pac-
crosiare 0 MeXy aTOMHBIMHU TJIOCKOCTSIMH KPUCTA/LTOB paBHO 0,2 HM.

3. HaiiTi morpemHoCcTh B ONpeAeIeHHH CKOPOCTH AIIEKTPOHA, IIPOTOHA M MBLUTHHKH MacCOu
0,1 Hr, ecu UX KOOPAUHATH YCTAaHOBIIEHBI C HEOTIPEAECNEHHOCTHIO 1 MKM.

4. B MOTEHIIMAIBLHOM SIIHKE IUPHUHOMN | HAXOUTCS IEKTPOH HA TPETHEM SHEPTETUICCKOM
ypoBHe. OnpenenuTh B Kakux Toukax uHTepBana 0 < X < | IIIOTHOCTh BEPOSITHOCTH HAXOKICHUSI
AJIEKTPOHA paBHA HYIIO. ONpeaeuTh MIOTHOCTh BEPOATHOCTH HAX0XKJICHHUS, SJICKTPOHA HAa YYACTKE
unTepBana 1/3 < x < 21/3.

5. DieMeHTapHasi 4acTUIla B MOTCHIIMAIBHOM SIIIUKE HAXOJUTCS B MEPBOM BO30YXKICHHOM
coctosiHuu. KakoBa BepOATHOCTh HAXOXACHUS YaCTUIBI B CPEAHEH 4acTH MOTEHIMAIBHOTO SIIUKA
B unTepBaiie (/4 + 31/4)? OTBeT NosSCHUTE PUCYHKOM.

Tema 25. KBaHTOBO-MEXaHUYECKOE OMTUCAHUE ATOMOB M MOJICKYIL.
1. Atom BozOpOJIa HAXOIUTCSI B OCHOBHOM cOCTOSIHUM. COOCTBEHHasi BOJIHOBAs (pyHKIHS,

r

ONHUCHIBAIOIAS COCTOSHHME OJJIEKTPOHA B aToMe, MMEET BHI y (r)=Ce °, Tae C - HeKoTopas
nocrosiHHas. Halitu u3 ycioBust HOpMUPOBKH NOCTOSAHHYIO C.

2. BeraucianTe MOMEHT UMITYNIbCa J| OpOUTANBHOTO ABMKEHHS AJIEKTPOHA, HAXOISAIIETOCS B
aTome: 1) B S-COCTOSIHUU; 2) B P-COCTOSIHUU.

3. ATomM BOJOpOJa, HAXOAWBIIMICS TEPBOHAYAIFHO B OCHOBHOM COCTOSTHHH, TMOTJIOTHII
KBaHT cBera c¢ HHeprueil ¢ =10,2 5B. Onpeaenuts u3MeHEeHHE MOMEHTa HMIyJbca AJ)
OpOMTAILHOTO JBMKEHMSI JJIEKTpOHA. B BO30Y)XJIE€HHOM aToMe O3JEKTPOH HaxXOJIUTCS B P-
COCTOSIHUH.

4. OrmnpenenuTb BO3MOXKHbIE 3HAUE€HUS MAarHUTHOIO MOMEHTa A4, OOYCJIOBJIEHHOIO
OpOUTAIHBIM JIBUJKEHHUEM D3JIEKTPOHAa B BO30YXJIEHHOM aTOME€ BOAOPOJA, €CIM DHEPIUus &
B030YyxeHus pasHa 12,09 sB.

5. Ucnonb3ys npunuun Ilaynu, ykasaTtb, kKakoe MakCcUMalibHOE YUCIO Npax 3JEKTPOHOB B

aToMe MOT'YT MMETh OJIMHAKOBBIMH CIICAYIOIIHe KBaHTOBbIC uncna: 1) n, |, m, ms', 2) n, |, m; 3) n, |;
4) n.
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ITpunoxxenue 3

JIABOPATOPHBIE PABOTEI 1 TEMATUYECKHUE KOHTPOJIBHBIE BOITPOCHI J1JIA
SAIIUTBI IABOPATOPHBIX PABOT

Bropoii cemectp
* - JlaboparopHble pPabOTHI, BBIMIOJIHAEMBIC TOJIBKO CTYACHTAMHU, OOYYAIOIIMMHUCS TIO
3a04HOH opme.

JlabopaTopHas padora Ne 1.* OcHoBBI pusnueckux usmepeHuit. Mamepenus
LITAHT€HIUPKYJIEM U MUKPOMETPOM, OIIPEEIEHNE IUIOTHOCTU
TBEP/bIX TN IPABUIBHON reOMETPUYECKON (POPMBI.
3aganue: V3Meputh JNMHEHHBIE MapaMeTpbl Tela MPaBUIBHON TeOMETpUYecKoil (popmsr,
ONpEeNIeNIUTh IUIOTHOCTh MaTepuasia, U3 KOTOPOIO H3rOTOBJIEHO TEJO; IPOBECTH 00paboTKy
PE3YJIBTATOB MPSAMBIX U KOCBEHHBIX U3MEPEHUH.
KOHTpOJIbHbBIE BOIPOCHL!
. Uro Takoe ¢puznveckas BenuInHa?
. Uro Takoe nzMepenue? Buibl n3mepeHus, UxX ONpeaeacHus.
. Uto Takoe pe3yiabTaT u3MepeHus?
. UTo Takoe JOBEPUTEIBHBIM HHTEPBAJI, YEM OH ONpeAeIIsaeTcs?
. UTo Takoe NOrpeiHocTb N3MEpEHUt?
. CimyyaiiHasi IOrpenIHOCTb.
. [TorpemtHoCTh OKpyTJICHUS.
. IlpubopHas norpentHocTs.
. [lonHas norpemHocTh NPSAMBIX H3MEPEHUM.
10. IIpaBuia npeacTaBiaeHUs pe3ynbTaTOB U3MEPEHUH.

O©CoO~NO O WDN P

JlaGopaTopHas padora Ne 2. VccienoBaHre MEXaHU4ECKOTO JIBUKECHUS HA MaIlIHE
ATByna.
3azganue: OnpenenuTb JMHEWHBIE U YTIIOBbIE YCKOPEHUS; PACCUUTATh CUJIBI HATSKEHUS
HUTEH U MOMEHT CUJIbl TPEHUS; IpadUUEeCcKy ONpeaeTUTh MOMEHT UHEpLUU OJI0Ka.
KOHTpOIbHbBIE BOIPOCHI!
1. OOBACHUTH CXEMY YCTAHOBKH, 33Ja4y OIbITAa U METOJUKY BBIOJIHEHUS SKCIIEPUMEHTA.
2. IlonHoe yckopeHHe Ipu KpUBOJIMHEHHOM JIBUKEHUU BeKTop ¥ MOJlyJIb MOJIHOTO
YCKOpPEHHS.
. HopmasibHOE M TaHre€HIMaIbHOE YCKOPEHUS, UX BEKTOPBI U MOAYIIH.
. OCHOBHBIE XapaKTEPUCTUKH JIBUKEHHUS MaTepUAIbHON TOUKH O OKPY>KHOCTH.
CBs13p MEXly JTMHENHBIMU U YIJIOBBIMHA BETMYHHAMHU.
. [loHsATHS MacChl ¥ CUIIBL.
. Umnynsce Tena. 3menenue uMiynsca tena. FMIynbc cuisl.
. 3akonb! HproTOHA.
. MomeHT uHepuuu.
. MOMEHT CHIIBL.
10. OcHOBHOIi 3aKOH TMHAMUKH BpalaTeIbHOTO ABHKEHUS TeJla OTHOCUTEIHHO OCH.

A~ w

O 00 N O Wn

JlaGopaTopuas padora Ne 3. VccrnenoBaHre MEXaHUUYECKOTO IBM)KEHUS TIPU CKaTbIBAHUU
TEJ Ha yCTaHOBKe Makcaeia.
3ajanue: OmnpenenuTbs JHMHEHHBIE W YIVIOBBIE CKOPOCTH; pAacCUMTaTh CPEJHIO U
MAaKCUMAJIbHYIO CHUJTYy HATSXKCHUA HUTH IIPU PBIBKC, HalTH IMOTECPU DHEPTHUH NPHU KAYCHHUH JUCKa
MakcBesia 1o HUTSM U B MOMEHT PbIBKA.
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KoHTpoJibHBIE BOIPOCHI:

1. Onmcarb 9KCIEPUMEHTATIBHYIO YCTAaHOBKY, LIEST U METOJIUKY ITPOBECHUS SKCIIEPUMEHTA.

2. TTonsiTHE O TMHEWHBIX U YTIIOBBIX CKOPOCTSX U YCKOPEHHUSIX.

3. IlonsiTrie 0 Macce 1 MoMeHTe uHepun. Teopema IITeliHepa.

4. IlousiTre 0 cuiie ¥ MOMEHTE CUJIBL

5. IonsiTne 06 MMITYIIECE U MOMEHTE UMITYJTbCA.

6. [TorsiTe 0 Ka4eHUH TBEPBIX TEN U CIOCOOBI ONMCAHMS KaYCHHUSL.

7. IlonsTue 0 MTHOBEHHOM LIEHTPE CKOPOCTEH U MTHOBEHHOM OCH BpAI[CHHS.

8. 3aKOHBI TMHAMUKH TP TIOCTYTIATEIILHOM 1 BPAIATEIIHHOM JIBFKCHHSIX TEI.

9. Kakoii BUJ MEXaHUYECKOTO JBUKEHHS TBEPAOIO TEJIa PeaTu3yeTcsl PU CKAThIBAHUU TEJ

IO JIBYM OTBECHBIM HUTSIM?

10. Kakue ciyibl B MEXaHHUKE Ha3bIBAIOTCS TOTEHIMATBHBIMUA U HEMOTCHIMAILHBIMU?
[prBecTr PUMEPHI MOTEHIMATHHBIX M HEOTCHIIMATHHBIX CHIL.

11. TTonsaTHE 006 SHEprUM U padoTe cuiibl. OOmEePU3NISCKU 3aKOH COXPAHEHUS SHEPTUH.

12. TlonsiTue 0 MEXaHUYECKOM SHEPTHUH.

13. O6bsacHUTE, TOueMy Juck MakcBena ¢ J00aBOYHBIM KOJIBIIOM OITyCKAeTCsl MEJIJICHHEE,
4yeM JUCK 0e3 100aBOYHOro KOJIbLA.

JlabopaTopuas padora Ne 4.* Ycranoska O0epoOexa.
3aganue: OnpenennTs TMHEWHBIE U YTIIOBBIE YCKOPEHHUS; pACCUNTAaTh MOMEHT CHJI
COIPOTUBIICHUS U TPEHUS; ONPEACIUTh MOMEHT UHEPLIUU YCTAaHOBKHU 0€3 rpy30B.
KOHTpOIbHbBIE BONPOCHL!
1. OOBSICHUTB CXEMY YCTAaHOBKH, IIEJTM ¥ METOAMKY BBIITOJHEHHS YKCIICPUMEHTA.
2. MOMEHT uHepIUH TOYKHU; TBEPAOIO Teja: onpeeieHne, 0003HaueHue, eAMHULbI
U3MEPEHUS.
. MOMEHT nHepLUHH NWIMH]PA, JUCKA, CTEPIKHS.
. [lonsiTe uentpa macc.
. [IonsiTHe yrimoBon ckopocTy. B3auMocCBs3b YIII0BOM U JUHEWHOM CKOPOCTEN.
. [lonsiTHE yrinoBoro yckopeHus. B3anMoCBsI3b yIiIOBOTO U JIMHEMHOTO YCKOPEHUM.
. IloHsATHE MOMEHT CHUJIBI: OIIpeJiesieHue, 0003HauUeHHE, €IUMHULIBI U3MEpEHHUS,
HaIlpaBJICHUE.
8. ®opmynupoBka 1 (popMysia OCHOBHOTO 3aKOHA IMHAMHMKH BPAIATEIbHOTO JBMKEHUS
TBEPAOIO TeA.

~N o o1k Ww

JlaGopaTopHas padora Ne 5. Mzyuenue u npuMeHeHrne GU3NIECKOT0 U MaTEMaTHYECKOTO
MasiTHUKOB.
3aganue: OmnpenenuTs yCKOpeHHE CBOOOIHOrO MaJeHHs MPU MOMOIIM MaTeMaTHYeCKOro
MasiTHUKA; CPaBHUTH IIOJYyYEHHOE 3HAYEHHE C TaOJUYHBIM 3HAUYEHHUEM; pPAaCCUUTATh MOMEHT
MHEPIUH CTEPKHEBOTO PU3UUECKOTO0 MasTHHUKA.
KoHTpOoJIbHBIE BOIPOCHI!
1. OOBICHUTB CXeMY 3KCIIEPUMEHTAILHOW YCTAaHOBKH, LIEJIM M METOJUKY IPOBEIEHUS
9KCIIEPUMEHTA.
2. [lonstue "xonebanue". 'apMoHUYecKUe KOCOAHMS: OMIPEICTICHUE U ypaBHEHUE
KoJIeOaHuH.
3. OcHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IepHO, YacTOTa, IUKINYECKasi 4acToTa,
aMIUIUTY/IA.
4. Mowment unepuun. Teopema [toiirenca — lteiinepa.
. [lonsTue "mMaremMaTnyeckuii MasTHUK'. Y paBHEHHE KOJeOaHUN MaTEMaTUYECKOTO
MasiTHHUKA.
6. [TonsTre "pusndecknii MasTHUK". YpaBHEHHE KOJICOAHUH MaTEMaTHYECKOTO MasiTHHKA.

(621
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7. llpuBenenHas [uMHA GU3UUECKOTo MasiTHUKA. LIeHTp kauaHusI.

JlabopaTopnasi pabora Ne 6. OnpezesnieHue OTHOILIEHUS TEIUIOEMKOCTEN BO3/lyXa METOA0M
aanabaTHOTO pacIIUpPEHUsI.
3ananue: Paccunrars kodd¢unment [lyaccona (OTHOIIEHHE TEIUIOEMKOCTE) BO3ayXa MpH
aarabaTHOM paclIMPEHHH.
KoHTpOJIbHBIE BOIPOCHL:
. OOBSICHUTD CXEMY YCTAHOBKH, 1I€JI U METOAMKY BBITIOJHEHHS SKCIIEPUMEHTA.
. IlonsiTie "BHYTpEHHSS SHEPTUs' ?
. Pabora B Tepmoannamuke. ['eomerpuueckuii CMbICT pabOTHI.
. TerutoémkocTh. Bupl Teruoemkocreid. EnuHUIBI n13MEpEHUS.
. [lepBoe Hauano TepMoguHaAMUKU: (HOPMYIUPOBKA, popmyra, GU3NUECKHI CMBICIT
BXOJAIIMX BETUYHH.
. [lepBoe Ha4anO TEPMOJUHAMUKY JJII H3OMPOILIECCOB.
. Anuabatusrii iportecc. Ypasuenue [lyaccona. Koaddumnuent [lyaccona.
. [lepBoe Ha4ano TepMOJUHAMUKY AJIsL ainabaTHOTO Impolecca.
. @opmynupoBka u Gpopmyiia ypaBHeHUs1 Maiiepa.
10. Bropoe Havyayio TepMOIMHAMHKH.
11. IMpsmoii u o6patueiii k1. Tepmuueckuit KIT/. XomoaunbHelii KodppuimreHT.
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JlaGopaTopuas padora Ne 7. Onpenenenue kodpuIEieHTa BHYTPEHHETO TPEHHS, JJINHBI
cBoOoAHOTO IIpodera u 3PPEeKTUBHOTO TUaMeTpa MOJIEKYI rasa.
3aganue: BerauciuTh U1t BO3ayXxa KO3 QHUIMEHTa BHYTPEHHETO TPEHHUSI, JITUHY
cBoOoaHOTO TTpodera u YPPEKTUBHBIN TUAMETP MOJICKYIIHI.
KoHTpoJIbHBIE BOIPOCHL:
. OOBSICHUTD CXeMY YCTaHOBKH, 33]]a4d OTbITA U METOJIMKY BBIMOJTHEHHSI SKCIIEPUMEHTA.
. Kakue siBneHus nepeHoca cymecTByOT U KaKUM 3aKOHaM OHM ITOJAYUHSIOTCS?
. Koaddunmentst nepenoca: Gopmybl, HOSICHEHUS BXOASIINX XapaKTEPUCTHK.
. nmunaa cBoOoaHOTO Mpobdera: Gpopmyiia, MOSICHEHUS BXOSIIUX XapaKTePUCTHK.
. O dexkTuBHBINA AUAMETP MOJEKYI.
. JABM>keHue uaeanbHou xuakoctu. JInauu u TpyOku Toka. Teopema o Hepa3pbIBHOCTH
CTpYH.
. YpaBuenue bepnyinu. [TonHoe naBneHne, TMHAMUYECKOE TaBJICHHUE.
. JlJamuHapHO€ U TypOyJIE€HTHOE TeUEHHE.
. Pactipenenenne Maxkcaeinna
10. Cpennsist apupmeTHyeckast CKOpocThb (BBIBECTH U3 pacripesienenuss MakcBesa).
11. HaubGonee BeposiTHast CKOPOCTh (BBIBECTH U3 pacmpesenienus Makcpemia).
12. CpennexBagpaTHuHasi CKOPOCTh (BBIBECTH U3 paclipeienieHuss MakcBesia).
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JlaGopatopnas padora Ne 8. Onpeznenenue ko3ppuireHTa BHyTPEHHET0 TPEHHS 110
metony CTokca.

3apanue: PaccunTarh KO3 PUIMEHT BSI3KOCTU TMILepHHa o Metoay CTokca.

KoHTposIbHBIE BOTPOCHI!

1. OOBSCHUTB CXEMY YCTaHOBKH, IIEJTH U METOAMKY BBIITOJHEHHS SKCIIEPUMEHTA.

2. SIBneHne BA3KOCTH, KAKMM 3aKOHOM OHO OTIMCHIBAETCSI.

3. Cuubl, neiicTByIONIME HA MIAPHK, NAJAIONIUN B AKHUJIKOCTb.

4. Kak n3MeHseTcsi CKOpOCTh JBUKEHHUS IIapHKa C YBEIMUYEHUEM €ro quameTrpa?

5. Kakue siBieHus nepeHoca CyniecTByIOT U KaKMM 3aKOHaM OHM MOTYUHSIOTCS?

6. Koo pummentsr mepenoca: hpopmMyIbl, BETUIUHBL, BXOASIINE B (DOPMYJIBL.

7. [lnunaa cBoGogHOTO Tipobera: (opmyra, BETUYHHBI, BXOJAIINE B (OPMYIIBIL.

8. XapakTepucTruuecKkie CKOpOCTH: CpeaHss apudmMeTndeckas, Hanooiee BeposTHas




®OHJ| OLIEHOYHBIX CPEJCTB JUISI ATTECTALIUU T10 JUCLUTUIMHE «®U3NKA» (ITPUJIOKEHUE K PABOYEM
[IPOTPAMME MOJIYJISI) OCHOBHOW ITPO®ECCUOHAJIBHOM OBPA3OBATEJIBHOW ITPOIPAMMBI BBICIIET'O
OBPA30BAHUS (FAKAJIABPUAT) Bepens 1 34

CKOPOCTbh, CPETHSSI KBAPATUIHAS CKOPOCTh. DOPMYIIbI, BETUYMHBI, BXOSIINE B
hopmyIIbI.

Tpetuii cemectp

JlaGopaTopHas padora Ne 1. MoaenupoBaHue MI0CKONapaIeIbBHOTO
AJIEKTPOCTATUYECKOTO T10JIsI TOKOM B IIPOBOJISIEM JIUCTE.
3ajanue: [TocTpouts KapTUHY CUJIOBBIX JIMHUN IJI0CKONapaJuIeIbHOrO
AJIEKTPOCTATUYECKOTO0  TOJS; BBIYMCIUTH HANPSKEHHOCTb  3JIEKTPOCTATHMUECKOIO IOJId B
HECKOJIBKMX TOYKaX IMPOBOJSILETO JIUCTA.
KoHTpOJIbHBIE BOIPOCHL:
. OOBSICHUTD CXeMY YCTaHOBKH, LIEJIU U METOJUKY BBIIIOJHEHUS SKCIIEPUMEHTA.
. 3akon KyrnoHna.
. [loHsATHE HANIPSYKEHHOCTH 3JIEKTPUUECKOIO MOJIS.
. IloHsiTve MoTeHIMANA AIEKTPUUECKOTO TOJIS.
. CBsi3b MEX1y HAIPSHKEHHOCTHIO M TIOTEHLIMAJIOM.
. OKBUIIOTEHLIMAJIbHBIE TIOBEPXHOCTH.
. Pabora anektpudeckoro moss mno nepeMeIieHro TOUeqHoro 3apsa.
. IloHsiTHE O TUHEWHO, TOBEPXHOCTHON M 0OBEMHOM IIIOTHOCTSIX 3apsijia.

CONO OIS~ WN B

JlabopaTopnasi padota Ne 2. OnpesiesieHne eMKOCTH U 3apsija KOHIEHCATOpa.

3amanue. BplUMCINTL €MKOCTh KOHAEGHCATOpa W €ro 3apsii Ha OCHOBE IEPEeXOJIHBIX
XapaKTePUCTHK.

KoHTpoiabHbIE BOIPOCHL:

1. OOBSICHUTH CXeMY YCTaHOBKH, 33]Ja4H OTIBITA M METOJUKY BBITIOJTHCHHSI SKCIICPUMEHTA.

2. OpnopoaHOe ANEKTPOCTATUYECKOE nore. HampsixeHHoCTb, MOTEHIUAT
AIIEKTPOCTATUYECKOTO TOJISL.

3. DneKTpOEMKOCTh YEAUHEHHOTO IPOBOIHUKA.
. Konnencaropsl. IX yCTpOMCTBO U Ha3HA4YEHHE.
. ITnockuit kouaeHcarop. EMKocTh MI0cKOro KoHaeHcaTopa.
. [lapannensHO€ coelMHEHNE KOH/IEHCATOPOB.
. IlocnenoBarenbHOE COETUHEHNE KOHIEHCATOPOB.
. DHeprus MI0CKOro KOHAEHCaTopa.

9. Kak wu3MeHHUTCS DJHEprus IJIOCKOTO KOHJEHCATOpa, €CIH PACCTOSIHHE MEXKAYy ero
OOKJIaIKaMH YBEJIMYHUTH BABOE. PaccMOTpeTh ciydan: a) KOHIEHCATOp TOAKIIOYEH K UCTOYHUKY
O/1C; 6) xkoHaEHCATOP OTKIIOYEH OT uctounuka DJIC.

003N N K~

JlaGopatopHas pa6ora Ne 3. VccienoBaHre MarHUTHOTO TOJIsl HA OCH KOJIbIIEBOM
KaTYILKH.
3ajlaHue: M3MEpPUTh MarHUTHYIO MHIYKLIUIO B Pa3jIMYHBIX TOYKAX Ha OCU KOJIBLIEBOU
KaTYyILKH; TOCTPOUTh IpaUK M3MEHEHUs MAarHUTHOW MHIYKIMH BIOJb OCHU KaTYIIKH; POBEPUTH
pe3yJIbTaThl U3MEPEHUS PACUETOM.
KoHTpoJIbHBIE BOIPOCHI:
. OOBACHUTD CXEMY YCTAHOBKH, LIEJIM M METOJUKY BBIOJIHEHUS SKCIIEPUMEHTA.
. MarauTHOe nosie. MarHuTHast UHAYKIIUA.
. [IpuHIMI nelicTBUS JaTyuKa XOoJuia.
. HapucoBaTh KapTHHY CHJIOBBIX JIMHUN MarHUTHOTO MOJISI KOJBLEBOM KaTYIIKH.
. 3axoH buo-Casapa-Jlannaca.
. [Ipumenenne 3akona buo-Capapa-Jlamiaca k pacuéTy MarHUTHOW MHIYKIWH,
CO3/1aBa€MOI KPYIOBBIM BUTKOM C TOKOM.
7. I[lpumenenue 3akoHa buo-CaBapa-Jlamnaca k pac4éTy MarHuTHOM MHIYKIIUH,

OOl WN B
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CO31aBa€MOM IIPSIMOJIMHEWHBIM ITPOBOJHUKOM C TOKOM.
8. [Ipumenenune 3akona buo-Casapa-Jlamiaca k pacuéry MarHUTHOW MHIYKIIHMH,
co3JaBaeMoil O0ECKOHEYHO JUIMHHBIM MPSMOJIMHEHHBIM MPOBOJIHUKOM C TOKOM.
9. [ToTok BeKTOpa MarHUTHON WHTYKIIHH.

JlaGoparopHasi padora Ne 4%, OnpeiesieHre JJIMHBI BOJTHBI MOHOXPOMATHYECKOTO CBETa
C TIOMOUIBbIO HHTEP(EPEHLINH OT JIBYX ILEJIEH.
3ajanue: Paccuutarh AMUMHY BOJHBI  MOHOXPOMATHYECKOTO CBETa C  I[TOMOIIBIO
UHTEpPEPEHINN OT ABYX ILICTICH.
KoHTpoabHbIe BONPOCHL:
. OOBACHUTD CXEMY YCTaHOBKH, LIEJIM M METOJUKY BBITOJIHEHUS SKCIIEPUMEHTA.
. BonnoBas nmpupona cera. CBeToBasi BOJIHA M €€ OCHOBHBIE XapaKTEPUCTHKU.
. CBeTOBOI1 BEKTOD.
. UaTencuBHOCTh cBeTa. CBSI3b MHTEHCUBHOCTU U aMILTUTY/IBL.
. Uatepdepennus cBera. KorepeHTHbIE BOJIHBI.
. OnTuueckast u reoMeTpuueckas JiMHa nyTu. CBsa3s Mexxay HUMU. Du3nueckuil CMbICTT
KO3 pHIHeHTa TPONOPIHOHATILHOCTH MEXKTy HUMH.
. Cnoxxenue xosie0aHmil OT IByX UCTOUYHUKOB. PUCYHOK.
. YcoBre MUHIMYMA U YCIIOBHE MaKCUMyMa JIJIsl pa3HOCTH X0/1a M pa3HOCTH (a3.
. MeTop1 onydeHus: uHTEp(HEepEeHIIMOHHON KapTUHBL: IPUMEPHI C PUCYHKaMHU.
10. Meron FOHra: pucyHok, (OpMyIIBL.
11. Unrepdepeniins B TOHKUX TUIEHKaX: PUCYHOK, POPMYJIBL.
12. Tlpumenenne nHTEPPEPEHIINH.
JlaGopaTopnasi pa6ora Ne 5. V3yuenue sBienus qudpakiuu cBeTa.
3aznanue: OnpenenuTsb JUIMHY BOJIHBI U3TyYEHHUS Ta30BOT0 Jia3epa ¢ MOMOILBIO OJHOMEPHOI
T (HPaKITMOHHON PEIIETKHY.
KoHTpoJIbHBIE BOIPOCHL:
1. OOBACHUTH CXeMYy YCTAaHOBKH, LIETTU M METOJAUKY BBIMOJTHEHUS SKCIIEPUMEHTA.
2. [lonstue BoaHa. Bunbl BoaH. YpaBHEHHE MII0OCKON BOJIHBI.
3. OCHOBHBIE XapaKTEPUCTUKU BOJIH: BOJHOBOE YHCJIO, BOJTHOBOM (DPOHT, BOJIIHOBAS
MMOBEPXHOCTD, JUTMHA BOJIHBI, ()a30Basi CKOPOCTh, MEPUO/I, (aza.
. BonmHoBas npupoza cera. CeroBast BonHa. ['paduk.
. UnTeHcuBHOCTD cBeTa. CBSI3b MHTEHCUBHOCTU U aMILTUTY/IBL.
. [IpyHIMIIBL, JIEeXKalMEe B OCHOBE BOJHOBOW TEOPUU CBETA.
. B 4ém coctout siBneHue qudpakuuu B onTUKE?
. Bugsl nudpaxmum.
. [Ipunnun I'toiirenca. [puanun I'roiirenca-dpenens.
10. Meton 30H @peHens.
11. Judpaxuus OpayHrodepa Ha OJHON HIeTU. Y CI0BHE MAKCUMYMOB 1 MUHUMYMOB
TG paKIum.
12. Iudpaxmuonnas peméTka. AudpakiinoOHHBINA CIIEKTP.
13. PeméTka Kak quCIEpCHOHHBIN MPUOOp.

SOOI WDN
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JlaGopaTopuas padora Ne 6*. I3y4yeHue 3akoHOB BHelIHero Gotorddexra

3ananwue: [TocTpOUTH BOJBT — aMIIEPHYIO XapaKTEPUCTHKY BAKYyMHOTO JHOa; ONPEIEINUTh
MaKCHUMAaJIbHYIO CKOPOCTh (POTORJIEKTPOHOB; pacCUnTaTh padOTy BbIXO/1a AJIs MaTepuaia KaTo/a.

KoHTpoJIbHBIE BOIPOCHI:

1. OOBSICHUTB CXEMY YCTAaHOBKH, IIeJTM U METOAMKY BBIITOJTHEHHS SKCIIEPUMEHTA.

2. YpaBHEeHHE DWHINTEHHA TS BHEITHETO (oTOd(deKTa.

3. Yto Ha3bIBaeTCs BHELIHUM U BHYTpEeHHUM (hoTodpdexToM?

4. ChopmynupyiiTe OCHOBHBIE 3aKOHBI BHEIIHETO (oTod(deKTa.
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5. YTo Takoe 3aJepKUBAIOLIEE HANIPSIKEHUE?

6. Uto Takoe TOK HaChIEHU?

7. Pabora BIXO/A.

8. Kak BBINONHAIOCH U3MEpPEHHE 3a/1ePKUBAIOIIETO HapskeHus B padbote? Kakue
pe3ybTaThl MOTYYCHBI B JaHHOH padoTe?

9. Yro Takoe rpaHMYHas 4YacTOTa U "KpacHas rpanuia’ BHemHero ¢gorospdexra?

10. Yem onpenensiercss MaKCUMaTbHAsI KHHETUYECKAsI SHEPTUS AJICKTPOHOB, BBUICTAIOIINX

MOJ1 ICIICTBHEM CBETa C MOBEPXHOCTH METaJNIOB?
11. ®otoH: ’HEprus, Macca, UMITYJIbC.

JlabopaTopuas padora Ne 7. Onpezenenue nocrossHuoi Punoepra.

3ananue: Onpenenuts NOCTOSHHYIO Punbepra ns atoma Bogopoza.

KoHTpOJIbHBIE BOIPOCHL:

1. OOBACHUTH CXeMYy YCTAaHOBKH, LIEJTU U METOJAUKY BBIIOJHEHUS SKCIIEPUMEHTA.

2. Mopens aroma Pesepdopra u e€ skcriepuMeHTanbHOoe 000CHOBAHHUE.

3. CnextpanbHas cepusi: onpeaeneHus, popmyna. [lepeuncinuth crieKTpanbHbIE CEPUU IS
aToMa BOJIOpOAA.

4. Iloctynars! bopa.

. UeM 00OBsicHsIETCS OTpaHUUYEHHAas 00J1acTh MPUMEHEHUsI 0000EHHOM (HOPMYITBI

banbmepa?

. ®OTOHBI. DHEPTUs, UMITYIIBC, Macca GOTOHA.

. DHEprus CBS3M, SHEPTUs HOHU3AINH, YHEPT U BO30YKICHUSI.

8. Crektp. Bugsl cniektpos. [Ipupona cektpos. Kakue criekTpbl Ha0IOAaTUCh B TAHHOM
pabore?

o1
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[Tpunoxenue 4

TUITOBBIE BAPUAHTBI JIUIS1 KOHTPOJIBHOM PABOTEI
(s cTyIeHTOB OYHOM (POpPMBI OOyUEHHUS )

Bropoii cemectp

Nel. JIBe maTepuaibHble TOYKU JIBHXKYTCSI COTJIACHO ypaBHeHUsIM X3 = Ap t + By t 24 C £t u
Xo = At + By t*+ C, t°, tote Ay =4 w/c, By =8 m/c%, Cy= - 16 m/c®, Ay =2 m/c, By = - 4m/c?, Cp = 1
m/c®. B kakoil MOMEHT BpeMeHHM t yCKOpEeHHE 3TUX TOYeK OyAeT oJuHaKoBbIM? HalTu ckopocTH Vi
U V2 TOYEK B 3TOT MOMEHT.

Ne2. Ilunuuzap, pacroyioKEHHBIH TOPU3OHTAIBHO, MOXKET Bpamarbcs BOKPYT OCH,
COBIIAJIAIOIEH C OCBhIO IMIMHIpa. Macca nununaapa My = 12 kr. Ha nuimHap HaMoTaau WHYP, K
KOTOpPOMY NpUBS3aIN THPI0 Maccoil My = 1 kr. C KakuM yCKOpeHHUeM OyJeT OIyCKaTbhCs THps?
KakoBa cuia HaTsDKEHUS IIHYpa BO BpeMsl IBUXKEHUSI THpU?

Ne3. Ilap ckaTbIBaeTCsi ¢ HAKJIIOHHOW IUIOCKOCTH BbICOTOM h = 90 cm. Kakyro nuHeiHyro
CKOpOCTh OyZleT MMETh LIEHTp LIapa B TOT MOMEHT, KOTJia 11ap CKaTUJICS ¢ HAaKIIOHHOM MJIOCKOCTH?

Ned. Touka coBepiiaeT rapMoHu4eckue KojeOaHus. B HEKOTOpbII MOMEHT BpeMEHM
CMEIlIeHHEe TOYKU X = 5 ¢M, cKopocTh V = 20 cm/c u yckopenue a = - 80 cm/c?. Haiitu LHUKJINYECKYIO
4acTOTy W TIepuoja KoiebaHui, ¢(azy KoieOaHWid B paccMaTpUBacMblii MOMEHT BpPEMEHU U
aMIUTUTYAY KoJeOaHU.

No5. Omnpenenuts gaBiaeHus P1 u Pz rasza, cogepsxkamero N = 10° MOJIEKYJT U UMEIOIIETO
o6bem V =1 o, npu temneparypax T1=3 Ku 7= 1000 K.

Ne6. B Gammone Bmectumocthio V = 15 nm Haxomutcs cmech, copepkamias Mp; = 10 T
BOJIOpOJa, My = 54 1 BoasiHOTO mapa u M3 = 60 r okcuna yraepoaa. Temmnepatypa cmecu t = 27°C.
OnpenenuTs JaBieHUE.

Tpetuii cemecTp

Nel. Tonkuil JIMHHBINA CTEp>KEHb PAaBHOMEPHO 3apsDKEH C JIMHEWHOW IUIOTHOCThIO 7 = 1,5
uKi/cm. Ha mponomkenun ocu crepHs Ha pacctosHur 0 = 12 ¢M OT ero KoHIIA HaXOIUTCS
toueunblid 3apsan Q = 0,2 mxKun. OmnpenenuTs cuily B3aUMOJCHCTBHS 3apsKEHHOTO CTEPXKHS U
TOYEYHOI'0 3apsja.

Ne2. Pesucrop comporusienue Ry = 5 Om, BOJBTMETp W HCTOYHHMK TOKAa COEAMHEHBI
napajuienbHo. BonbT™merp nokaseiBaer HanpsbkeHue U; = 10 B. Ecau 3ameHuTs pesuctop Apyrum
comnpotuBieHueM Ry = 12 Om, To BoabT™MeTp nokaxer HanpsbkeHue Uy = 12B. Onpenenuts 3/1C u
BHYTPEHHEE CONIPOTUBJIEHHE HCTOUYHUKA TOKA. TOKOM Yepe3 BOJIbTMETP IPEeHEOpEUb.

Ne3. Konpito u3 mpoBojoku compotuBieHHeM R = 1 MOM HaxoIuTcs B OJHOPOJIHOM
marauTHOM 11071 (B = 0,4 To). [110CcKOCTh KOJBIIa COCTABIIACT C JIMHHUSIMHA HHIIYKITUU yroi ¢ = 90°.
Omnpenenuth 3apsix Q, KOTOPBIA MPOTEYET MO KOJIBILY, €CIU €ro BBIIEPHYTHh W3 mois. [lmomans
koubia S = 10 cv’.

Ne4. Ha ToHkyio MbuIbHYIO IUIeHKY (N=1,3) tommuHoi 1,25 MKM nazaeT HOPMalbHO
MOHOXPOMaTHYECKH CBET. B 0TpakeHHOM CBETe IUIEHKA KakeTcsl cBeTsIoN. Kakoil MuHMManbsHON
TOJILIMHBI HA/IO B3ATh TOHKYIO IUIEHKY ckunuiapa (N=1,48), 4ToObl OHA B ATHX K€ YCIOBHSIX
Ka3aJlach TEMHOMN?

Ne5. Ha myTu yacTU4YHO MOJIIPU30BAHHOTO CBETAa MOMECTUIIH mossipusarop. [Ipu moBopote
noysipu3aTopa Ha yroa 60° M3 IOJOKEHUS, COOTBETCTBYIOLIEIO MAaKCHUMYMY IpPOIYCKaHUS,
WHTEHCHBHOCTh IMPOIIEAIIET0 CBETa YMEHbIIMJIAcCh B 3 pa3a. HallTu creneHs mnoaspusanuu
NAJAIOIIErO CBETA.

Ne6. Ha mnmactuny mnamaer MoHoxpomarmdeckuit cser (4 = 0,42 mxm). DoTOTOK
npeKpalaeTcs npu 3aaepkuBatomieil pasnoctu norenmanos U = 0,95 B. Onpenenuts padory A
BBIXO0/1a AJIEKTPOHOB C MMOBEPXHOCTHU IIACTUHBI.
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Ne7. Onpenenuts [yMHY BOJHBI A€ Bpoiins 4, 37eKTpoHa, HaXOAALIErocs Ha BTOPO opOuTe
aToMa BOZIOpPOZA.

TUITOBBIE 3AJIAHUS JIUIS1 KOHTPOJIBHOM PABOTHI
(s cTyIeHTOB 3a04HOM (hOPMBI O0YUCHUS)
Bropoii cemectp

Nel. Pammyc-BeKTOp MaTepUaJbHOM TOYKM H3MEHSIETCI CO BPEMEHEM 110 3aKOHY
=4ti —(10t°-4)j. HaiiauTe ypaBHeHWE TPacKTOpHM JBWXEHHsS TO4kd. Onpezenure

nepeMenieHre U MOAYJb MepeMelleHUs] MaTepHalIbHON TOUKH 3a MPOMEKYTOK BpeMEHH OT 11 =2 C
mot,=5c.

No2. [lapuk, ABMKYIIUMKCS MOCTYNATEIbHO, HAJIETAET HAa BTOPOM HEMOABMIKHBIA IIAPHK.
[Tpoucxoaut abcoNOTHO HEeynpyruid yaap. Ha ckoiabKo mpOIEHTOB MPU 3TOM H3MEHUTCS CKOPOCTh
MIEPBOTO MIApUKa, €CIIM OTHOIICHHE MACC IAPUKOB m, /m, =n=2?

Ne3. Ilo HakJIOHHOM IUIOCKOCTH BBEpPX KaTHTCA 0€3 CKOJIbKeHUs Mojblii oOpyd. Emy
cooOl1eHa HayallbHasi CKOpocTh Vo = 3,14 M/c, napanesbHasi HaKJIOHHON MJIOCKOCTU. Y CTaHOBHTb,
KaKoH IyTh MpoiIeT 00pydY, €CIIM yroil HaKJIOHA TUIOCKOCTH o = 30°.

Ned. UckyccTBeHHBIN CITyTHUK OOpalaeTcst BOKpYr 3eMIIM 110 KpyroBOoil opOMTe Ha BBICOTE
H = 3200 kM Hag noBepXHOCTHIO 3eMiu. OnpeaenuTh JIMHEHHYI0 CKOPOCTh CIIyTHUKA.

Ne5. Ha koHIIaX TOHKOTO cTepikHs [UIMHOM | = 50 cM yKperieHo o OJHHAKOBOMY IPY3HUKY.
[Tox nmeiicTBUEM CHIIBI TSDKECTH CHUCTEMa KOJEOJIETCS B BEPTUKAIBHOM MIOCKOCTH BOKPYT OCH,
KOTOpas JIeJIUT JUIMHY CTEpKHS B OoTHOIIeHuu y = 4:5. [Ipenebperas Maccoit CTepKHsl, ONpeAeIuTe
NepHo/ KOJICOaHU CUCTEMBI T.

Ne6. CKOJIBKO MONHBIX KOJEeOaHUMM JOJDKEH claenaTh MAasgTHHK, JorapuMUIECKUit
JIEKpeMeHT 3aTyXanusi kotoporo 0 = 0,054, s TOoro, 4roOBl aMIUIMTYyAa €ro KoJjeOaHui
YMEHBIINJIACh B TpU paza’?

Ne7. Cmemienne OT MOJIOKEHHUSI PABHOBECHSI TOUKH, OTCTOSIICH OT HCTOUYHUKA KoJieOaHUil Ha
paccrosiuuu | = 4 cM, B MoMeHT BpemeHu t = 7/6 paBHO moyOBHHE aMIutUTyabl. Haiitu anuHy
Oery1eil BOJHBHI A.

Ne8. B cocyne emxocthto V = 83 ;1 HaxomuTcs M; = 8§ T Boxopoaa u My = 12 r remus.
JaBnenue raza pasno p = 0,425 MIla. Onpenenuts TeMieparypy raza T.

Ne9Q. HaiiTu nNOJAHYIH0 KHHETHYECKYIO DJHEpPruio, a TakkKe KHHETHYECKYI0 DSHEprHio
BpaIaTeIbHOTO IBIKEHHS OJTHOU MOJIeKyssl ammuaka NHs mpu temmeparype t = 27°C.

Nel0O. JlBa cocyma paBHOTO OOBeMa COEIUHEHBI TPYOKOW ¢ KpaHOM. B omHOM cocyze
HaXOJUTCS V1 = 2 MOJIb a30Ta, a B IPYrOM Vo = 2 MOJIb BOJIOPOZA IIPU OJUHAKOBOM TeMIepaType n
OJINHAKOBOM JaBiieHuu. Korga kpaH OTKpBUIM, Hadajcsi M30TepMuUeckuil mporecc auddysuu.
Onpenenuts cyMMapHOE U3MEHEHHUE SHTPOIIUH.

Nell. Tennoas mammuHa KapHo cosepmiaer paboty ¢ v = 2 MOJSIMH OJHOATOMHOI'O
UJCAIBHOTO Ta3a MEKIY TEIJIOBBIM pe3epByapoM ¢ Temneparypoil t1 = 327 °C u X0J0JUIBHUKOM C
temriepatypoit t; = 27 °C. OTHouieHue HaubOOJBIIETO 00beMa ra3a K HauMEHbIIEMY OOBEMY B
JTaHHOM Tpolecce paBHO 8. Kakyro paboTy A coBepiiaeT MalinHa 3a OJAUH IIUKI?

Nel2. Jlen maccoit m; = 2 kr npu temmeparype t3 = 0 °C ObuT ipeBpaiieH B BOAY TOH ke
TEMIIEPATYphl C MOMOIIBIO Mapa, umeromero temneparypy t; = 100°C. Ompenenuts Maccy mp
n3pacxoj0BaHHOro napa. KakoBo m3mMeHeHne AS SHTPOIHH CUCTEMBI Jea—Tiap?

Tperuit cemecTp
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1. Komzmencatop ¢ mapadMHOBBIM IMSIEKTPHKOM HMeeT emkocts C=4,42:10M @ u
3apsDKEH 10 pa3HocTH noTeHImanoB Ap = 150 B. HanpsokeHHOCTH TI0J11 BHYTPH KOHJIeHcaTopa E =
6-10° B/M. OnpenenuTh IUI0Ma/1b IIACTHHBI KOHACHCATOPA S, SHEPrHIO Mmois Konaencaropa W u
MOBEPXHOCTHYIO INIOTHOCTH 3apsijia o HA IJIaCTUHE.

2. Hanpspkenne Ha mmHax anekrpoctanimu U = 10 kB. Paccrosinue no morpeburens | =
500 kM (Mg aByXmpoBoaHas). CTaHIMs JODKHA Tnepeaarh morpedoutento momHocTh N = 100
kBT. [loTepu HanpskeHust Ha MPOBOJAX HE JOHKHBI MPEBbIATh 4%. BpuncnuTh Maccy M MeIHBIX
IIPOXOJIOB HA YYACTKE AJIEKTPOCTAHLIUSA — MOTPEOUTEIIb.

3. B ropu30HTaIbHOM TUIOCKOCTH BPAIASTCs MPSIMOJIMHEHHBIN IPOBOAHUK JtuHOU | = 0,5 M
BOKPYI' OCH, MPOXOJAIICH uepe3 KoHel IpoBoaHUKa. [Ipu 3ToM OH mepecekaeT BepTHKaIbHOE
OJTHOpPOJHOE ToJe HampsokeHHOCThIo H = 50 A/m. Ilo mpoBoaHuky TeueT TOK cuioit | = 4 A,
YII0Basi CKOPOCTh €ro BpareHns o = 20 ¢*. Beraucants paGoTy A BpAICHNUs IPOBOIHHIKA 33 T = 2
MUH.

4. Konnencaropy emkocteto C = 0,4 Mk® coobmaercs 3apsan q = 10 mxKin, mocie yero on
3aMbIKAETCsl HA KaTYIIKY ¢ MHAYKTUBHOCTHIO L = 1 MI'H. Uemy paBHa MakcuMalibHas cuia |max TOKa
B KaTyluke?

5. PaccrosiHue OoT IByX KOT€pEeHTHBIX MCTOYHUKOB /10 9KpaHa L = 1,5 M, paccTosiHrEe MEXTy
aumu d = 0,18 MM. CKOJIBKO CBETIBIX MOJOC IOMECTUTCS Ha OTpe3ke, MmuHoi | = 1 cM, cuuTast ot
[IEHTpa KapTHHBI, €CITU JTTHHA BOJHBI cBeTa A = 0,6 MKM.

6. Ha mudpakumonnyro pemerky, coiepxkamyto N = 600 mTtpuxoB Ha 1 MM, magaer
HOPMaJIbHO MOHOXPOMATHUYECKHI CBET C JUIMHOW BOJHBEI A = 0,546 MkMm. Onpeneuts H3MEHCHHE
yria OTKJIOHEHHsS Jy4eil BTOporo IudpakimOHHOTO MakcuMyMa A@y, €Cl B3ATh PEIIeTKY co N =
100 wTpuxamu Ha 1 MM.

7. JABe mpusmbl Hukois mocTaBieHbl 0/1HA 32 APYroil B CKPEIICHHOM MOJIOKEHUH Ha MyTU
ecTecTBEHHOro cBera. Kakast 1011 Bcell aHepruu jgyda NpoieT yepe3 CUCTEMY, €CIIU MEX1Y 3TUMU
JIBYMsI HUKOJISIMH PacIONIOKUTh TPETHI TaKUM 00pa3oM, 4TO €ro ONTHYECKas OCh COCTABHUT C OCBHIO
nepBoro yroi y = 45°? IloryiomenneM cBeTa B HUKOJISIX peHeOpeyb.

8. ®otoHb! ¢ 3Hepruel Eg = 4,9 5B BbIOMBAIOT AIEKTPOHBI U3 METalIa, paboTa BbIXOJAA U3
KoToporo Agux = 4,5 5B. Omnpenenute MakCUMaldbHBIA HUMITYJIBC, TEpEIaBaeMblii MTOBEPXHOCTH
MeTaJljia KakJIbIM BBUIETEBILNM IEKTPOHOM.

9. OmnpenenuTh HaUMEHBIIYI0O U HAHOOJBIIYIO 3HEpruM (OTOHA B MH(pAKpacHOU cepuun
crnekTpa Bojopoaa (cepus [lamena).

10. DnexTpoH HAXOIUTCS B MOTEHIUAIBHOM smuke. OnpenenuTh MI0THOCTh BEPOSTHOCTH
HaXO0XKJCHHS 3JICKTPOHA HA BTOPOM DHEPreTHYECKOM ypoBHE B mHTepBaie 0 < X < |/2.
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IIpunoxenue 5

KOHTPOJIBHBIE BOITPOCHI 10 AUCHUITJIMHE
1. IloHsATHE MEXaHUYECKOI CUCTEMBI, CUCTEMBI OTCUYETA, MATEPUAIBHOM TOUKH, a0COIIOTHO
TBEPJOTO Tela, a0CONIOTHO YIPYroro Tela, a0COIIOTHO HEYIPYToro Tea.
2. Bugp! neuxenus. OcHoBHas 3a/1aua MexaHUKU. CriocoObl 3a/1aHuUs M10JIOKEHUS Tela B
MpOCTpaHCTBE. MeCTO KIacCH4eCcKOil MEXaHUKH B COBPEMEHHOM (hU3HKe.
Bunn nBuxenus.

3. IlyTb, nepeMenieHue, TpaeKTOPUsi, CKOPOCTh, CPEHs CKOpOCTh. KuHemaTtnyeckue
3aKOHBI IIOCTYNATEIbHOIO JBUKCHMUSL.

4. YckopeHue, TaHreHIIMaJIbHOE U HOpMaJlbHOE ycKopeHus. HanpasneHus, criocoosl
BBIYHCIICHUS.

5. YrioBoe nepemenieHue, yriioBasi CKOpocTh, yriaoBoe yckopeHue. CBsi3b yriioBoi
CKOPOCTH C JJMHEHHOM, YIJIOBOTO YCKOPEHUs ¢ TAHIeHIUaIbHbIM. Kunemarnuecknii
3aKOH BpAIllaTeIbHOIO JBUYKCHHUS.

6. [TonsaTHe Macchl Tena, Cuibl, UMITyJbca. Buabl B3aumozeiicteuil. 3akoHbl HbroToHA.

. 3aKOH COXpaHEHUs UMITYJIbCa.

8. LlenTp Macc cucremsl, ero cBoiicTsa. MiHepTHas u rpaBuTanuoHHas Maccsl. [IpuHnmn

SKBUBAJICHTHOCTH.

9. 3akoH BceMupHoOro Tarorenus. Kocmuueckne CKOpoCTH.

10. Buner ynpyrux aedopmanmii. XapaktepucTuku negopmanuii. 3akon ['yka.

11. MomeHT MHEpIMHM MaTepUAIbHOM TOUYKH, MOMEHT HHepLuH Tena. Teopema [lITeiinepa.

12. IlonATHE MOMEHTA CHJIBI © MOMEHTA UMITYJIbCA, X HAIPaBJIECHUS U MOAYIIH.

13. OcHOBHOE ypaBHEHHE JUHAMMKHU BPALLATEIILHOTO JIBHKEHUS.

14. 3akOH COXpaHEHUsI MOMEHTa UMITyJibca. MOMEHT UMITyJIbca TBEPIOTO TENa,
BpAILAIOLErocsi BOKPYT HEMOABUKHOM OCH.

15. PaGoTa 1 MOIITHOCTH MPH MOCTYIATEIBHOM JBIKEHUU. KnHeTHueckas sHeprus
IIOCTYIATEIBbHOTO IBHIKEHUS.

16. PaboTa 1 MOIIHOCTH NPH BpalllaTeIbHOM JIBH)KeHUU. KuHeTnueckas sHeprus
BpAILaTEIbHOIO U IUNIOCKOTO JIBHKEHUS.

17. KoHcepBaTuBHBIE CUJIBI, UX CBOMCTBA. J(uccunatuBHble cuibl. [loTeHumanbHas sHeprus
BO BHEIIIHEM I10JI€ CHIL

18. 3aKOH COXpaHEHUs MEXaHUYECKON SHEPTUH.

19. KoneGatenbHoe nBrxkeHne. Bunpl konebanuii. 'apMoHnyeckue konebaHus.

Omnpenenenne 4acToThl, IEPUOA, aMIUIUTY IbI, (pa3bl KoaeOaHUH.
20. 3aKOH COXpaHEHHsI SHEPTUU B UJICATBHBIX MEXaHUYECKUX KOJIEOATEeIbHBIX CUCTEMAX
(MaTeMaTu4ecKuil ¥ NPyKUHHBIA MasTHUKN).

21. Maremaruueckuii 1 pusnueckuiit MasTHUKY. [Tepuonel ux kone6anuit. [Tonstue
MIPUBEACHHON IMHBI (PU3UYECKOTO MasITHUKA.

22. 3aryxatoue konebanus. uddepenuunanbHoe ypaBHEHHE U €TI0 pelIeHne Ha IpuMepe
MEXaHUYECKOM cUcTeMBbI (0€3 BHIBOJIA).

23. OcHOBHBIE XapaKTEPUCTUKH 3aTyXaIOUIMX MEXaHUYECKUX KOJICOaHUH: IEKPEMEHT,
norapu(MHUIECKUi JEKPEMEHT, TOOPOTHOCTH KOJIe0aTeTbHON CUCTEMBI.

24. BeinyxeHHble Konebanus. luddepenranbHoe ypaBHEHHE U €0 peleHue 1is
MEXaHWYECKON CUCTEMBI (0€3 BHIBOJIA).

25. Pe3zonanc. Pe3onancHas yactora. PezonancHas amninutyna. PesonancHele kpusble. Ha
pUMepe MEXaHUYECKOU KoebaTeaIbHOH CUCTEMBI.

26. CrojxeHre rapMOHUYECKHUX KoJieOaHUI 0lHOro HampaBieHus. BekTopHas auarpamma,

OueHus.
27. CrnosxeHue B3aMMHO MEPIEeHANKYIApHBIX Konebanuil. durypsl Jluccaxy.
28. IloHsiTHe 0 BOJHOBBIX Mpolieccax, BUbI BOJIH. DPOHT BOJIHBI, JTMHA BOJHBI, BOJTHOBOM

~
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29.
30.

31.
32.

33.

34.
35.
36.
37.
. Crenenu cBoO0 161 MOJIEKyYJ1. ['UIoTe3a o paBHOpacHpeaeeHUH SHEPTriH. DHeprus,

38

39.

40.

41

43.
44.
45.
46.
47.

BEKTOP, BOJIHOBOE 4nci0. CKOPOCTh YyIPYruX MPOJOJIBHBIX U MIONEPEYHBIX BOJH B
TBEPJIbIX TEJIax U B rase.

BoisiHOBOE ypaBHEHUE. YpaBHEHUE IUIOCKOM MOHOXPOMATUYECKON BOJIHBI.

Ilepenoc snepruu BoaHo#. [1oTOK 3HEpruu, MIOTHOCTH OTOKA S3HEPruu. Bekrop
YMoBa.

Crosiune BOJIHBI, ypaBHEHHE CTOsTYed BOJHBI. [lepeHoc sHepruu B cTosiueit BOJIHE.
[TonsTus: Monexyna, CTpyKTypHasi €IMHULA, MOJIb, UCAJIbHBIN ra3, HapaMeTpbl
COCTOSIHUS, ITPOLIECC, PeTaKcalys; IPUHIUI IOCTPOCHUSI TEMIIEPATyPHBIX ILIKaJ.
CooTHo1IeHNE TEPMOANHAMUYECKUX U CTATUCTUUECKUX B3IJISJIOB.

VYpaBHEHHE COCTOSIHHS HaeanbHOro rasa. Yactaeie ciayuan (V=const, P=const, T=const).
I'paduueckoe npencrasienue. 3akoH JlaabToHa.

OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHUHETHUECKOW TEOPUHU T'a30B.

Pacnpenenenne Makcpesuia o ckopoctsM. ['padudeckue npeacTaBieHusI.

Cpennss apupmernyeckas, CpeAHEKBaIpaTU4Has, HAUBEPOSATHASI CKOPOCTH.
Bbapomerpuueckas ¢popmyna (orpanuueHus, jonymenus). Pacnpenenenue bonbinmana.

MIPUXOJIAIIASACA Ha KOJIEOATEIIbHYIO CTETIEHh CBOOO I (TPUHIIUITAATIBEHOE OTINYHE OT
JPYTUX CTeTeHel cBOOOIbI).

PaGora raza, BHyTpeHHsIs SHEprus ra3a. [lepBoe Ha4aio TePMOIMHAMUKH U €T0
MPUMEHEHUE K U30IPOIECCaAM.

[ToHATUSA TEMIOEMKOCTH, YACIBHON TEMIIOEMKOCTH, MOJISIPHOM TETIOEMKOCTH. ETMHUIBI
usmepenus. Temmoemkoctu npu P=const, VV=const. YpaBuenue Maiiepa.

. Annabarndeckuii mpouecc. YpaBHenue agnadatsl. [ 'padhuk agnadarsl.
42.

dusnueckue oCHOBbI paboThl TeroBbIx ABurareneil. Lukn Kapuo. KITJ naeansHoi
terioBoi MamnH U KIT/l HeoOpaTuMOi TENI0BOM MaIlIMHBIL.

ITonsatue suTponuu. Bropoe u Tperbe Hayaga TEPMOAUHAMUKHY.

[TonsaTue 06 3¢ (heKTHBHOM AMaMETpe U CPEIHEN JITMHE CBOOOIHOTO MPoOera MOJICKYIIbI
Huddysus, 3akon Guka, kosddunment nuddyzun.

TemnonpoBoaHOCTh, 3aK0H Dyphe, KOIPPUIIUEHT TETITOTPOBOJHOCTH.

BszkocTs, 3akoH HproTOHA, KOAQPHUIMEHT TUHAMUYECKOH BSI3KOCTH.
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N —

[Sa I~

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.
20.

21.
22.
23.

24.

25.
26.
217.
28.

29.
30.

ITpunoxxenue 6

OK3AMEHAIIMOHHBIE BOITPOCHI 110 JUCHUITIJIMHE

. DIIeKTpUUECKU 3apsij. 3aKOH coXpaHeHus 3apsiaa. 3akoH Kyrnona.
. HanpskeHHOCTh M MMOTEHITUAIT 3JIEKTPOCTATUYECKOTO MOJIsL. [I[pUHIINIT Cynepro3uiuy J1st

HaIpsDKEHHOCTEH MOTEHIINANIOB AJIEKTpOCcTaTUIeCcKuX nojel. PaboTa no nepeMereHuto
3apsizia B 3JIEKTPOCTaTHUYECKOM I10JIE.

. 3KBI/IHOTCHHI/I3HBHBIG IMOBCPXHOCTH. CBs13b BCKTOpPaA HAIPAKCHHOCTH SJICKTPHUICCKOI'O

I10JIA C IIOTCHIIMAJIOM.

. IIoTOK BeKTOpa HAIPSKEHHOCTH dJIEKTpUUecKkoro noiist. Teopema [aycca.
. DNEKTPUYECKUN TUIONb. JIuTIOIbHBIA MOMEHT. /{UMoJib BO BHELIHEM OJHOPOJHOM

SJICKTPHUYCCKOM II10JIC.

. HI/IBJ'IeKTpI/IKI/I B DJICKTPHUYCCKOM II0JIC. BI/I,I[BI IoJApu3aluu JU3JICKTPHUKOB.

SJICKTpI/I‘-IeCKOC I10JIC B AUSJICKTPHKE. HOJISIpI/I?:OBaHHOCTB AUSJICKTPHUKA.
HI/ISHGKTpI/I‘ICCKaH IMPpOHUIACMOCTb CPCAbI.

. HpOBOI{HI/IKI/I B DJICKTPHUYCCKOM IT10JIC. SJIGKTpI/I‘-IeCKOG I10JIC B IPOBOAHHKAX.

DNeKTprUYEeCcKasi EeMKOCTh IPOBOIHUKOB.

Konpnencaropsl. CoetnHeHNE KOHIEHCATOPOB. DHEPIHUsl, 3aI1aCEHHAsi KOHIEHCATOPOM.
OO6beMHas IUIOTHOCTh YHEPTUH SJEKTPHUUECKOTO MOJIS.

DneKTpUUecKUi TOK. XapaKTEpPUCTUKH IEKTPUUYECKOr0 TOKa (HapaBiIeHHE, IIIIOTHOCTb,
MOJIBIKHOCTD ). DJIEKTPOABUKYIIAsI CUJia, HAMIPSHKEHHUE.

3axon OMa 1J11 OTHOPOAHOI'O y4acTKa LEenH. DJIEKTPUUECKOE COITPOTUBIIEHUE,
poBOAUMOCTb. COeIMHEHNE TPOBOIHUKOB.

3akon OMa y1st HEOJJHOPOJHOTO y4yacTKa 1enu. 3akoH OMa it 3aMKHYTOH 11enu. 3aK0H
Owma B muddepennmanbpHoi Gopme.

PasBetBiiennbIe menu, npaBmia Kupxroda.

Pa6ora u momrHoCTh TOKa. 3akoH [xoyns—Jlenma.

MaruuTtHoe 1nosie u UCTOYHUKU. BEKTOp MHAYKIIMK MarHUTHOTO noJist. [Tpunnun
CYyNEPNO3UIIUIA MarHUTHBIX IOJIEH.

3akon buo—Casapa-Jlamiaca u ero npuMeHEHHE JIsl pacueTa MarHUTHBIX MOJICH.
MaruuTtssii notok. Teopema ['aycca st MarHuTHOrO noJisd. Llupkynsauus BekTopa
MarHMUTHOW MHIYKIMH. (3aKOH IMOJIHOTO TOKA).

Cuna Amnepa. Pabota 1o nepeMerieHnto NpoBOJHIKA ¢ TOKOM B MAarHUTHOM TIOJI€.
Bpamaromuii MOMEHT, JEHMCTBYIOIIMI HA KOHTYpa C TOKOM B MarHUTHOM I10JI€.
[loTeHuManpHas 3HEPTUs KOHTYpa C TOKOM B MArHUTHOM I10OJIE.

JIBu>keHMe 3apsKEHHBIX YacTHIl B MarHUTHOM noJie. Cuina JlopeHua.

Dddext Xomna.

HamarununBanue maruetukoB. ['unoresa Amnepa. Kinaccuduxamus MarneTukon, Ux
CBOMCTBA U OCHOBHBIE XapaKTEpUCTUKU. ([[namarueTuku, napaMarHeTHKH,
(dbeppomMarHeTuku, TUCTEPE3HC).

Teopema o MPKYAAUY TSI MATHUTHOTO TOJIS B BelIecTBE. (3aKOH MOJHOTO TOKA).
[TonsiTre HaNPsHKEHHOCTH MarHUTHOT'O TIOJISI.

SIBnenue anekTpoMarHuTHOW MHAYKIMU. 3akoH Papanes. [Ipasuno Jlenna.

SIBneHne caMOMHIYKIIMU U B3aUMOUHIYKIMH. [IoHsTHE 00 HHIYKTUBHOCTH.

DHeprust MarHUTHOTO MOJIsI, 00BbEMHas TNIOTHOCTh SHEPTUU MarHUTHOTO TOJIS.
W3meHeHune cuiibl TOKA B LIENH MPU NOJIKIIOYEHUH U OTKIIOUEHNN UCTOYHHUKA
(3KCTPaTOKH 3aMBIKaHUS U Pa3MbIKAHUS LIETIH).

[Tonnas cucrema ypaBHeHHit MakcBesuia B HHTerpanbHoi ¢popme. Tok cMereHus.
["apMoHMYEcKUE 3JEKTPOMAarHUTHBIE KOJIEOAHUs B HJIealIbHOM KoJieOaTeIbHOM KOHTYpE.
®opmyna Tomcona.
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3aryxatomue Konebanus B kojaebaTensHOM KOHTYpe. JuddepennmansHoe ypaBHEHUE U
ero pemieHue (0e3 BBIBOJA).
OCHOBHBIE XapaKTEPUCTUKU 3aTyXAIOIIUX IEKTPOMArHUTHBIX KOJIEOaHUA: JeKPEMEHT,

norapupMUUECKUN JEeKPEMEHT, KO3PPUIIMEHT 3aTyXaHusl, 4aCTOTa, IEPUOJ, BOJTHOBOE

CONPOTHUBJICHUE).

Brinyxxaennsie kosiebanus B konedareasHoM KoHType. Juddepenmansaoe ypaBHeHHE
u ero penicHue (6€3 BBIBOA).

Pe3onanc nanpspkenus u Toka. PezonancHas yacrora. Pe3oHaHCHBIE aMILTUTYIbI.
Pe3onaHcHBIE KpUBBIE.

DddekTrBHOE (IEHCTBYIONIEE) 3HAUSHNE TOKA U HanpshkeHus. 3akoH [[xoymnsa-Jlenna
U1 IEPEMEHHOTI'0 TOKA.

[TonsiTre 06 31eKTPOMArHUTHBIX BoJiHAX. VIX OCHOBHbBIE XapaKTEPUCTUKU: aMILTUTY/a,
JUIHA BOJIHBI, IEPUO/], BOJTHOBOE YHCJIO, BOJIHOBOM BEKTOP, UHTEHCUBHOCTH BOJIHBI.
BonHoBO€ ypaBHeHHE. YpaBHEHHE NIOCKOW MOHOXPOMATUUECKOHN AJIEKTPOMAarHUTHOU
BOJIHBI.

DHeprusi U UMIYJIbC 3JIEKTPOMArHUTHBIX BOJIH. [lepenoc sneprum BosnHou. [loTok
SHEPIHH, IJIOTHOCTH ITOTOKA 3Heprun. Bekrop IloiHTHHTa.

CBeTOoBBIE BOJIHBI, LIKAJIA AIEKTPOMATHUTHBIX BOJIH. ONTHYECKUN [TOKA3aTelNb
MIPEJIOMJIEHUS U €T0 CBS3b C XapaKTEPUCTUKAMU CPEJIbI.

KorepenTHsie BOIHBL. Y cn0oBuEe KOrepeHTHOCTU. BpeMst korepeHTHOoCcTH. OnTHueckas
U T€OMETpUYECKas pa3HOCTHU XOa.

WNnTtepdepenius. YcnoBust MAKCUMYMOB U MUHUMYMOB UHTep(hepeHINH (115
ONITHYECKOU pa3HOCTH XoJa ¥ sl pasHocTH (a3). OnbiT FOura. Hupuna
UHTEP(PEPEHIIMOHHBIX MAKCHUMYMOB.

WuTepdepeHiys B TOHKHUX IUICHKaX. [IpocBeTIeHne ONTHKH.

[Tonstre o nudpakiuu cBeToBbIX BoJH. [Ipuniun I'oiireaca—®penens. Metos 30H
®penes.

Hudpakus Opaynrodepa Ha menu (ycaoBUsI MUHUIMYMOB B MAKCUMYMOB).
JudpakimoHHas peleTKa, €€ NpUHIUI padoThl, YCIOBHE INIaBHBIX MAKCUMYMOB.
Hudpaxius peHTreHoBCKuX aydeid. opmyna Bynbda-bparra.

[TonsTre nonsipuzanuu cBeTa, BUbI nossipuzannu. CreneHs nojaspusanuy. 3aKkoH
Mauroca.

[Tonspusanus cBera npu MpeIOMIIEHUN U OTpakeHUH. Yrou bprocrepa.

OnTruyecky aKTUBHBIE BEIIECTBA. YTOJ MOBOPOTA MJIOCKOCTHU MOJISIPU3AIMU B TBEPABIX
TeJax U B pacTBOpPAX.

ITornomenue cera. 3akoH byrepa.

CriekTpanbHble XapaKTepUCTUKU TPUOOPOB: yIiIoBas U JIMHEHHAs JUCIIEPCUH,
pasperniaronas ciocoOHOCTb. YTII0Bas IUCIEPCHs U pa3pelaronias ciocoOHOCTh
TU(GPAKIUOHHOMN pEeIIeTKH.

TennoBoe n3ny4yenue, ero cBoiicTa. AOCOMOTHO yepHoe Teno. McnyckaTenbHas u
norJomarenbHas cnocoonoctu. 3akoH Kupxroda, 3akon Credana-bonpiimana.
®opmynsl Buna u Panes-/Ixxunca (ocHoBHbIe uaen), Y@ karactpoda. 3aKoH CMEIIeHUs
Bumna.

DHeprusi U UMIYJIbC CBETOBBIX KBaHTOB. ['unoresa [1nanka. ®opmyna [1nanka.
®orosrddexT, 3akoHbl CTONETOBA.

Dddext Komnrona.

3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB, CIIEKTpaJbHbIE ceprun, 00001IeHHas hopmya
bansmepa.

[Tocrynater bopa, npaBuio KBaHTOBaHUS KPYTrOBBIX OPOUT.

[Tpuniun HeonpenenenHocty I eitzeHOepra, olleHKa pa3MepoB U SHEPTUU aTOMa
BOJIOPOJIa Ha €0 OCHOBE.
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59. Ypasuenue llpeaunrepa (BpeMeHHOE U IJIs1 CTAlMOHAPHBIX COCTOSIHUI ), HOPMUPOBKA U
CMBICIT ¥ - QyHKITUH.

60. KBanToBaHue sHepruu (Ha NpuMepe OJHOMEPHOU MOTEHIINATIbHON SIMBI).

61. OTpaxeHue 1 NpeJOMIICHHE YaCTHIl HA HU3KOM IOTEHIMaIbHOM Oapbepe, 0COOEHHOCTH
nporecca.

62. OTpaxxeHre 1 MPeTOMIICHUE YaCTHII Ha BBICOKOM IMOTEHIIMAIBHOM Oapbepe,
TYHHEIBHBIN 3P HeKT.

63. [Tonmo>xeHue 3y1eKTpOHA Ha OPOUTE B aTOME BOJIOPO/IA 110 KIIACCHUECKOM U KBAHTOBOM
TEOPHH.

64. OpOuTansHOE TUPOMArHUTHOE OTHOIIeHUE. [IpocTpaHCTBEHHOE KBaHTOBAHUE MOMEHTA
UMIIYJIbCa HJIEKTPOHA.

65. CnuH 3nextpoHa. CHMHOBOE THPOMArHUTHOE OTHOIIEHUE, €70 OTIIMYUE OT
opOuTansHOTr0. Marueron bopa.

66. 3anoHEeHUE 3JEKTPOHHBIX ci10eB U obosouek. [Tpunuun [laymu.

67. Kpatnocts BeIpoxaeHus. [IpaBuio otdopa.

TUITOBBIE 3AZTIAYU K OK3AMEHAITMOHHBIM BUJIETAM

Nel. B BepiimHax TpeyrojbHUKa co cTopoHamu 1o | = 210 M HaxomsTCS paBHBIE 3apsbl
no q = 2:10° Kn. Haittu PaBHOJICHCTBYIOIIYIO CHJI, JCHCTBYIOIIMX Ha YeTBEPTHIi 3apsia Q = 10°
K1, momenieHHbIi Ha cepeIMHe OJJHOM U3 CTOPOH TPEYTOJIbHHKA.

Ne2. 3apskeHHbIM IIAPUK TIOJBEIICH HAa JUAJECKTPUYECKOM HUTH BO BHEIIHEM
ANEKTPUYECKOM TI0JI€, CUJIOBBIE JIMHUU KOTOPOTO TOPU3OHTAIbHBEL [Ipm 3TOM HUTH oOpasyer ¢
BEPTUKAIIBIO YTOJI O = 45°. Ha ckonbKo u3MeHuTCS YroJ1 OTKJIOHEHUS HUTH NPU YMEHBIIEHUH 3apsi]i
mapuka Ha 18%7?

Ne3. OnpenenuTh MOTEHIMAI ¢ TOYKH ITOJISA, HAXOAIIEHCS Ha paccTosHuu | = 5102 M or
LEHTpa 3apsHKEHHOTO 1Iapa, €CIM HAMPSKEHHOCTh T0JIs B 3TOU Touke E = 3-10° B/m. Onpenenuts
3apsi mapa.

Ne4. PaccrostHue MeXy ITUTACTHHAMHU CIIIOASHOTO KOHjaeHcartopa d = 2,2 MM, a IUIOIIajb
KaXJI0M IJIACTHHBI S = 6:10* Mm% TInacTuHbI nputaruBatorcs ¢ cunoit F =0,4 mH. Onpenenutsb
Pa3HOCTH MOTSHIMAJIOB A@ MEXTY IIACTHHAMH U 3JIEKTPUIECKYI0 eMKOCTh C KOHIeHCaTopa.

Ne5. Hanpsoxenue Ha muHax snektpoctaninn U = 10 kB. Paccrostaue 1o motpedutens | =
500 kM (JimHUs aByxmpoBojHas). CTaHIUs JOJDKHA repenars norpedureno mommuocTs N = 100
kBT. [loTepu Hanps>keHUs Ha MPOBOAAX HE TOJKHBI PeBbIATh 4%. BeiuncauTe Maccy M MeIHBIX
MPOXO/IOB HA YYACTKE AJIEKTPOCTAHIIUS — MOTPEOUTEIb.

Ne6. B ogHOpPOAHOM TOPHU3OHTAIIBHOM MArHUTHOM TIOJI€ HAXOJWUTCA B PaBHOBECHH
TOPU3OHTAIBHBIM NPSIMOJIMHEMHBIN aTIOMUHUEBBIA TPOBOJHUK C TOKOM cuwiod |=10 A,
pPacHoJIOKEHHBIM MEepHeHAUKYISIpPHO Moito. OnpenenuTs HHAYKIUIO TMOJs, CYUTas paguyc
MIPOBOJIHUKA PABHBIM I' = 2 MM.

Ne7. JIBa ayeKTpOHa ABUKYTCA B OJJHOM HAIPABIECHUHU BIOJb OJHON MPSAMOM ¢ OJJMHAKOBOM
M0 MOJYJIIO CKOPOCTBIO V = 10* wm/c. Haiitu HaIpPsHKEHHOCTh MarHUTHOTO mojsi H 3apsnoB mpu
paccTossHUU Mexjay Humu d = 4-10° cm. Touka, 1 KOTOpPOM OMpENeNsieTcss HaINpPSKEHHOCTh
MarHUTHOTO TOJISA, JIEKUT Ha CEPEAMHHOM K TPACKTOPHUHU IEPIEHIAMKYJsIpe Ha paccrosHun | =

3-10 " cm.
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