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METOAUYECKHUE MATEPHUAJIbI, XAPAKTEPU3YIOIIUE JTAIIbI
®OPMUPOBAHUS KOMIIETEHIIAM

Hepeqeﬂb y‘leﬁHbIX 3aJaHMil HA AYJAUTOPHBIX 3AHATUAX
BOI[pOC]:.I AJIS IPOBEACHUSA OIIpoca oﬁyqamnmxcsl

Tema 1. PusnyecKkue OCHOBBI MEXaHUKH
Nuaukarop gocrmxenus: OIK-2.2.

JlaGoparopnas padora Ne 1 «OnpenesieHue NOrpemIHOCTed NPU U3MEPEHMSIX)»
1. Kak onpenensiercs BeIMUMHA CUCTEMAaTUYECKON OIIMOKH.

2. Kak onpenensercs BeIU4YMHA CIydaiiHON OMIMOKY NpsiMbIX n3MepeHuil. Ha uto ykasbl-
BaeT BEJINUMHA IOBEPUTEIBHOIO HHTEPBAJIA.

3. BeIpa3uTh 10BEpUTEIbHBIN HHTEPBAJ BEIMUUHBI Z, IOJIY4EHHON IIPU KOCBEHHBIX U3MeE-
pCHUSIX, Yepe3 JOBEPUTEIbHbIC HHTEPBANIBI BEIUYHH X, Y, T, I, U, V, h, MOy4eHHBIX B IPSIMBIX H3-
MEPEHUAX I CIEAYIOIMX 3aBUCUMOCTEN:

a)z=mnr?-h;6)z=r(-y)t (u>-v?); B) z=x2-Ccos y.

4. Kak n3o0pa3utrcsa Ha rpaduke NOrpenrHOCTh BETMYUHBI, OTJIOKEHHON BIOJIL OCH adc-
ucc.

JlabopaTopnasi padota Ne 2 «McciienoBanmne Kocoro yiapa 0 HakJI0OHHYIO IIJIOCKOCTb»

1. Yro Takoe k03((HUIIMEHT BOCCTAHOBIEHHS CKOPOCTH, KAKOBAa METO/IMKA €TI0 Olpeiene-
HUS B JaHHOM pabore.

2. 3anucaTh 3aKOH JBUKEHUS IIAPUKA MEXTY IIEPBBIM U BTOPHIM COYIapEHUSMHU C HAKJIOH-
HOM IJIOCKOCTHIO KOOPAMHATHBIM criocoOoM. Kak ompenenuts paccTosHue X U BpeMs U Mexay
TUMU COYJApPEHUSIMU.

3. ChopmynupoBaTh 3aKOH COXpaHECHHSI MIOJTHOH MEXaHW4YECKOU dHeprun. Kak oH mpume-
HSIETCS B IaHHO# pabore.

JlabopaTopnas pabora Ne 3 «Ynpyruii yaap mapos»

1.B kakux ciydasx cucTeMa IapoB OyaeT3aMKHYTOM.

2.ChopmynupyiiTe 3aKOH COXpAHCHHS HMITYJIbCA CUCTEMBI.

3.CoxpansieTcs 1 UMIYJIbC CUCTEMBI apoB nocie yaapa? [louemy?

4.Bun ymapa B manHou pabote. [Ipoananusupyiite monydeHHbINH K03 GUIIMEHT BOCCTa-
HOBJICHHUS YHEPTUH.

5.Korna nonnas MmexaHu4yeckasi 3Heprus CUCTEMbI coxpaHsieTcsi? PaBHbI T KHHETHUECKHE
SHEPrUM CUCTEMBI IAPOB A0 U Mocie yaapa?

6.MosxeT 1 B HEKOTOPOW CHCTEME HE COXPaHAThCSI MEXaHUIeCKast JHEPTUS M OCTaBaThCS
MOCTOSIHHBIM MOMEHT UMITYJIbCA.

7.BpiBeiuTe pacueTHbIe GOPMYIIbI CKOPOCTEH IIApOB MOCIE yaapa.

JlabopaTopHasi pa6ora Ne 4 «OmnpeneseHne MOMEHTOB HHEPUUH METOAOM KoJjeda-
13070763

1. KakoB ¢u3uueckuii CMbIC MOMEHTA HHEPIIUH MaTepUalIbHOW TOYKH, TBEPJIOTO Tea.

2. Kak BBIUMCIUTD MOMEHT MHEPIMH TeJla OTHOCUTENIBHO OCH, MPOXOASILEH yepe3 HEHTP
Mmacc.

3. Chopmymnupyiite Teopemy IllTetinepa.

4. BeiBeauTe CBSA3b MEX1Y MaKCUMAJIbHOM yIJIOBON CKOPOCTBIO CTEPKHSA M aMILIUTYAON
ero KoyiebaHuii.



5. lonyuure dopmyny s pacyeTa MOMEHTA MHEPIUU 11apa, KOJbIa, CTEPKHS OTHOCH-
TEJIbHO OCH, IPOXOAIIEH Yepe3 LEHTpP Macc.
JlabGoparopHas paGota Ne 5 «OnpenesieHue paanyca KpMBU3HbI BOTHYTOM MMOBEPXHO-
CTH METO/IOM KATAIOLIErocsl MIAPUKA)
1. Y3 KkakuX COCTaBISAIOIIMX CKJIAbIBACTCS MTOJIHASI SHEPTUs LIapUKa.
2. Korpa coxpansiercst ojiHas MEXaHU4ecKasl SHEPTusl.
3. Kak HampaBieHbl CKOPOCTh U YCKOPEHHE LIEHTPa MaccC IIapuKa.
4. YKaXuTe MOJI0KEHUE [IIapuKa, B KOTOPBIX €r0 IEHTP OyIeT UMETh:
a) MaKCHUMaJIbHOE YTJIOBOE YCKOpPEHHE; 0) MaKCUMANbHYIO JIMHEHHYIO CKOPOCTh;
B) TAaHT'€HLIMAJIBLHOE YCKOPEHNUE, PABHOE HYJIO; T) HOPMAJIbHOE YCKOPEHUE, PAaBHOE HYIIIO.
OOBsicHUTE Balll BEIOOP.
5. Kakoii B nuMeeT TuHaMU4YecKoe YpaBHEHUE KoJieOaHHU mapuka.
6. Chopmynupyiite ycioBus, IpU KOTOPHIX BO3HUKAIOT FTAPMOHHYECKHUE KOJIeOaHusI.
7. [loyemy yrosa OTKJIOHEHHUs mapuKa (OT MOJ0KEHHS PAaBHOBECHS) IOJDKEH ObITh MaJl.

Tema 2. MoJieky/asipHas Gu3nKa 1 TEPMOIUHAMHKA
Huaukarop noctuxennsi: OINK-2.2.

JlabopaTopHas padora Ne 6 «BiaxxHOCTH BO31yXa M MEeTObI €€ U3MEPEHU»

1. B uem 3akitoyaeTcst CymHOCTh ICUXPOMETPUIECKOTO METO/1a OTIPEICTICHHS BIIAYKHOCTH.

2. I'ne u xak ycTaHaBIMBAETCS TICUXPOMETP.

3. KakoBbl ipaBuiia HaOIIOICHUS TI0 TICUXPOMETPY.

4. B uém 3aKiIro4aeTcs OCHOBHOE OTJIMYME aCUPALMOHHOTO TICUXPOMETpa OT CTaHIIMOH-
HOTO.

5. KakoBo yCTpOHCTBO BOJIOCHOTO TUTPOMETPA.

6. AGcomoTHAs BIaXKHOCTh BO3IyXa paBHa 18,6 r/mM°. OHpeaenuTs yIpyrocTh BOASHOTO
napa Ipu Temieparype Bozayxa +25,5 °C.

7. OnpenenuTh TOUKY POCHI, €CJIM OTHOCUTEIbHAs BIAXHOCTh cocTaBisieT 70 %, a Temre-
parypa +5,6 °C.

8. OmpenennTh KOMMYECTBO BOASHOTO Tapa, cojiepkamerocs B 1 M° Bo3ayxa, eciu nedu-
LUT BiIakHOCTHU paseH 0,5 MM, a Temneparypa — 2,5 °C.

9. B 1 kr Bo3yxa COIEpKUTCA 5 T BOJSHOTO apa rpu temrepatype 20 °C u atmochepHom
nasieHuu 1008 rlla. OnpenenuTs OTHOCUTENBHYIO BIKHOCTh BO3/1yXa U AE(PUIUT BIAXKHOCTH.

JladboparopHasi padora Ne 7 «OnpenesieHue noxkasareis aamadarsl Merogom Kiiemana u
He3opmay

1. Cdopmynupyiite |-e Hauamo TEpPMOIMHAMUKY ¥ 3aHIIUTE €0 7S HIealbHOro rasa.

2. Kaxkoii ra3 MOXHO CUHTATh HICATbHBIM. OT KaKUX TEPMOJIMHAMHYECKUX MTapaMeTPOB 3a-
BHUCHUT BHYTPEHHSIA SHEPIHs UACATIbHOTO ra3a U YTO OHA OMKCHIBAET.

3. Kaxwue BeIMUMHBI BXOJAT B ypaBHEHUE COCTOSIHUS HJICATBHOTO Ta3a.

4. JlaiiTe ompeaeneHUe TEIIOEMKOCTA. UeM OHa OTIMYAETCS OT MOJIAPHOM U OT YJEIbHOMN
TEINIOEMKOCTEH.

5. Tlowyemy st pa3HBIX MPOIECCOB BEIMYMHA TEIUIOEMKOCTH OJTHOM U TOH ke cucTema pas-
JINJHA.

6. Kakue BenMUMHBI CBSI3bIBACT ypaBHeHHE Maiiepa u Kak ero moiyduTh.

7. Kakoii mporiecc Ha3bIBaeTCA auadaTHICCKUM, TTOJIUTPOTTHIECKUM.

8. Jlokaxwure, 4TO M300apUUYECKUH, N3OTEPMUUIECKUN U U30XOPUUECKUN MPOIIECCHI SBIIS-
FOTCSI YaCTHBIMU CITY9asiMU TTOJTUTPOTTUIECKOTO.

9. Kak Ha npakTuKe OCyIIECTBUTh aInabaTHUYECKUI MPOLIECC C Ta30M.

10. BeiBenute ypaBHeHue Ilyaccona nmist ammabaTudeckoro mporecca. Uto Takoe mokasa-
TENb agnadaThl.



11. ineanbHblii Ta3 pacmmpsercs (CKUMaeTcs) aqnadaTndecku (M300apuiecKu, H30TEPMHU-
4yecku). YTo mpH 3TOM MPOUCXOJUT C JIaBJICHUEM, 00BEMOM, TEMIIEPATYPO U BHYTPEHHEH 3HEp-
ruei raza. Hapucyiite npuMepHblie rpaduKu 3TUX MpOIecCoB Ha nuarpammax a) T - p; 6) T -V,
B)p-V.

12. 3anuumre BhlpaskeHne BHyTpeHHel sueprum, temioemkocreii Cp,C,, u nokasarens

annabaThl B MOJICKYIISIPHO- KWHETUYECKOU Teopun. Kak OHM 3aBUCAT OT YKCIia CTENIEHEH CBOOOIBI
| MOJICKYJI rasa.

13. BnaxxHoCTh BO3/lyXa B KOMHATE HAYMHAET BO3pacTarh. UTO MPH 3TOM MPOUCXOINT C €r0
IUIOTHOCTBIO U MTOKa3aTeneM aauadarsl.

14. Kakue nporecchl ¢ Bo3ayxoM B 6ayutone b Ha puc.3 - 2 mpoucXOAsT NpH BRITOJTHEHUH
paboThl: a) MpH HaKAaYMBaHUM BO3ayXa; 0) mpu OTKpbIBaHUU KpaHa K; B) mpu ero nocnienyromiem
3aKpbIBaHuU. [loueMy UMEHHO 3TH MPOLIECCHI.

15. B xakoii MOMEHT clieyeT IJIOTHO 3aKPBITh KpaH MpU BHINOJHEHUH paboThl. [louemy
JIaBJICHUE BO3yXa B 3aKPHITOM COCY/E HAauMHAET CHOBA BO3PACTaTh O BEIMYHUHBI p2. B Kakoii
MOMEHT M I10 KaKOi MpUYMHE 3TOT POCT JAaBlieHus npekpainaercs. [louemy naBieHue p2 He MOXET
BO3PACTaTh JI0 IEPBOHAYAILHOW BEIIMYHMHEI D1 .

16. BeiBenute ypaBHEHHUs Js ONpeAEIeHUs MoKazaTess aauadatsl Y . JlokaxxuTe 3TOT BbI-
BO/I.

17. Kak uzmepsieT naBieHue Bo3ayxa B 6amuione manoMmerp M Ha puc. 3-2.

18. [Touemy >KCTIEpUMEHTAILHO ONpeAessieMas BeJIMUNHA TOKa3aTelss Y MEHbIIE TEOPETH-

yeckoii. Kakoii oHa nomkHa ObITh coriacHo Teopun. OObSICHUTE TPUUUHBI PACXOKICHHUS.

JlabopaTopHnas padora Ne 8 «Onpenenenne ko3(ppuueHTa MOBEPXHOCTHOIO0 HATSI-
sKeHUs BOJAbI METOI0M OTPbIBA KOJIbLA)

1. Kak 0OBSICHUT CTPEMIICHHE )KHIKOCTH COKPATUTh CBOIO CBOOOIHYIO TOBEPXHOCTbD.

2. Ha uro 3aTpaunBaeTcs paboTa nIpu yBEJIUYECHUH MIOBEPXHOCTH KUIAKOCTH.

3. lath nBa onpenenenus Kodh@uimenta moBepXHOCTHOTO HATSHKEHUS. EMUHUIIBI ero u3-
MEpPEHHS.

4. BoiBecTu pacdeTHyI0 (hopMyiny KO3 puiueHTa MIoBEpXHOCTHOIO HATSKEHUS.

5. Kak HarpaBiieHa cuiia MOBEPXHOCTHOTO HATSKEHUS B MOMEHT OTpBIBA KOJIbLIA.

6. Kak 1 OT 4ero 3aBUCAT CUIIbI MOJIEKYJISPHOIO B3aUMOIEUCTBUS U KO3(PPHUIIMEHT TOBEPX-
HOCTHOT'O HaTSDKEHUS.

7. MoHO J1 onpeienuTh KOd(P(GUIIUMEHT TOBEPXHOCTHOTO HATSHDKEHHSI METOJIOM OTPHIBA
KOJIbIIA, €CJIM KUAKOCTb HE CMAYMBaET KOJIBLIO.

JlabGopaTopHnas padora Ne 9 «omnpenenenune Ko3(pPpuumeHTa BAZKOCTH KMIAKOCTH 1O
meroay Ctokcay

1. Harucats o01iee BeIpaykeHUE TSl BA3KOW CHIIBI U IPOUJUTFOCTPUPOBATH YEPTEIKOM.

2. JlaTh onpezaeneHrne TMHaMU4YecKoro koa¢pduimenTa Bs3kocTu. KakoBa enuHuma ero us-
Mepenus B CU.

3. Kakue cumsl JeMCTBYIOT Ha IIAPHK, ABHKYILUNCS B TTIMLEPUHE.

4. ITouemy pucka 1 goJPKHA HAXOAUTHCS HECKOJIBKO HUKE TTOBEPXHOCTH KUIKOCTH.

5. BeiBecTH pacueTHyIo (GopMyiTy AUHAMHUYECKOT0 KO PHUIIMEHTA BI3KOCTH |L.

6. Kak BSI3KOCTB JKMJKOCTH 3aBUCUT OT TEMIIEPATYpHI.

JlabopaTopnasi padora Ne 10 «onpenesneHue BA3KOCTH BO31yXa, CPeAHEH AJTUHBI CBO-
0oaHOro npodera MoJiekyJ1 U X 3¢ PpeKTUBHOrO AUaAMETpPa»

1. Yro Takoe BA3KOCTh raza (BKUAKOCTH).

2. Yrto Takoe cpeaHsis IIMHa CBOOOTHOTO MTpodera MOJICKYJIbI Ta3a U OT Yero OHa 3a-
BUCHT.

3. Maiite omnpenenenue 3gppexTuBHOTO AMaMerpa Mojekyi. [louemy s dexkTuBHbII
JMaMeTp Bcerja 0oJbIlie HCTUHHOTO.

4, ChopmynupyiiTe MOHATHE MOJICTN WICaTBHOTO ra3a. 3aluiluTe ypaBHeHne MeH-

neneesa-Knaneiipona.



5. B dem 3akntouarorcs 3akoHbl [JJanbToHa u ABoraapo.

6. Jaiite onpenenenue cpeaHeit apupMeTHIecKo, CpeHer KBaAPAaTUIHON 1 Hanbo-
Jiee BEpOATHOM CKOPOCTEH MOJIEKYJI.

1. Urto Takoe yuciao Aoraapo u uucio Jlommuara.

8. Cremnaiite BEIBOJ (OPMYIT JIS </1>, o, 1.

Tema 3. DJIeKTPUYECTBO U MAarHETU3M
Nuauxarop gocruxenus: OIK-2.2.

JlabopaTopHas padora Ne 11 «MocToBO# MeTO U3MepEeH I

1. V3MeHuTCs U yCclIoBHE PaBHOBECHSI MOCTA, €CIIM TaJIbBAHOMETP M MCTOYHMK TOKA ITOMe-
HSTH MECTaMH.
2. Kax ¢opmympyrorcs 3akons! Kupxroga.
3. BriBeute ycoBre paBHOBECHS MOCTa, MCIONB3Ys 3aKOHBI Kupxroga.
4. 3anummre GOpMyITy JUIS ONPEAETICHHs CONPOTHBIICHUS Y9acTKa IIeTH, CoAepKa-
IIET0 MMOCJIEJ0BATENbHO UIIH MApaJUIEIbHO COSIMHEHHBIE PE3HCTOPBL.

JlabopaTopHas pa6ora Ne 12 «3yueHue siBJIeHUS 3JIEKTPONPOBOIHOCTH H OIpe/eJie-
HHe y1eJbHOr0 COMPOTHBJIEHUSI METALIIA)

KakoBbI OCHOBHBIC TIOJIOKEHHSI KJIACCHUECKOM JIEKTPOHHOM TEOPUU METAJIIOB.
3anumure GOpMyIy IS OTIPEIeNICHHS TNIOTHOCTH TOKA.

3anumute 3akoH OMa B 1uddepeHunanbHon Gopme.

BriBeaute 3akoH OMa M3 DIIEKTPOHHBIX NIPEICTABICHUN.

B 4em cymHOCTb 3IIEKTPOCOTPOTHBIICHUS METAILIOB.

OT KakuX mapamMeTpoB 3aBUCHT COMPOTUBIICHHE POBOIHUKOB.

BeiBectr pacuerHbie hopmyst (5) u (6).

NookrwnpE

Tema 4. Pu3uka K0J1€0aHUH U BOJIH
HNupukarop nocrukenuns: OIK-2.2.

JlabopaTopnasi padora Ne 13 «M3y4yeHne 3aK0HOB K0J1e0aTeIbHOI0 IBHKEHHUS C TO-
MOIIbI0 MAaTEeMATHYECKOr0 MasiTHUKA)

1. UYro Ttakoe konebanus. CobctBenHble konebanus. CBoOoHbIe Konebanus. ["apmo-
HUYECKHe KoJieOaHus.

2. JaiiTe onpenieneHus aMIUIUTY/bl, (a3bl, IEPUOAA, YACTOTHI, IUKINIECKON 4aCTOTHI
Kosie0aHusl.

3. Yo Ha3pIBaE€TCS MAaTEMaTHUYECKUM MasTHUKOM.

4. Kakwne xonebaHusi MaTeMaTHYECKOTO MasITHUKA CYUTAIOTCS] MaJTBIMH.

5. BriBenute Gpopmyiy neproaa KosebaHuit MaTeMaTUYECKOro MasiTHUKA.

6. Kak MOxHO ompeienuTh epuo]| KojaeOaHHid MasTHUKA DKCIIEPUMEHTAIBHO.

7. 3anumure ypaBHEHHE TapMOHHUYECKOTO KOJIeOaHus, HOACHUTE (PU3UUECKUI CMBICIT
BCEX BXOJSIINX B HETO BEJMYWH.

8. [Tonmyuute popmyiy ams pacyeTa MaKCUMAJIbHOM CKOPOCTH KOJIEOIIOLIEHCS TOUKH.

9. [Tonyuure dopmyny ans pacyera MaKCHUMaJIbHOTO YCKOPEHHs KoJeOmromeincs
TOYKH.

10. [Tonyuure popmyny ans onpeneneHUs BOCCTAHABIMBAIOIIEH CHIIBI U €€ MaKCH-
MaJlbHOE 3HAaYECHHUE.

11.  Tonyuwure nuddepeHuantbHoe ypaBHEHHE TAPMOHHUECKUX KOJIeOaHUH.
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12.  Cpnenaiite BeiBOA popMyibl morpentHocTH (13).

13.  Tloyemy kosiebaHHs MAaTEMAaTUYECKOTO MasTHHKA MHOTJA Ha3bIBAIOT KBa3HYIPY-
TUMH KOJICOaHUSIMH.

JlabopaTopHas padota Ne 14 «OnpenesieHue yCKOpeHHsi CBOOOTHOI0 NMajeHus € I1o-
MOIIbI0 QU3UYECKOT0 MAITHUKA)

1. TaiiTe onpeneneHre MaTeMaTHUECKOTO U (PU3UIECKOTO MAsITHHUKA.

2.BeiBeiute popmyiy rnepuoja KoyiedaHui pusnueckoro MasiTHUKA.

3. Yro Takoe npuBeAeHHas AnuHa. Kak oHa cBs3aHa ¢ MOMEHTOM WHEPUUH (PU3UIECKOTO
MasiTHUKA.

4. Yrto Takoe conpsyKEHHbIE TOUKH.

5. Chopmynupyiite Teopemy lllTetinepa.

6. llIap u qUCK ¢ OAMHAKOBBIMHU palnyCcaMd U MacCcaMH COBEPIIAIOT KOJeOaHUs OTHOCH-
TEJIbHO FTOPU3OHTAIILHOM OCH, TPOXOAIICH 10 KacaTelbHON K MOBEPXHOCTH. PaBHBI 11 4acTOTHI
WX KOJICOAHUH.

JlabopaTopHas padora Ne 15 «M3yueHne koJie0aHNi NPYKUHHOTO MAsITHUKA)

1. KakoBbl HEOOXOIMMBIE YCIIOBUS 17151 BO30YK/IEHUSI TApMOHUYECKUX KOojleOaHui B Mexa-
HUYECKOU CHUCTEME.

2. Uem ompexensieTcs MepHoi, aMIUITMTY/Ia U HadainbHas (pa3a cBOOOAHBIX MEXaHUYECKHX
rapMOHUYECKHUX KOIeOaHUM.

3. KakoB ¢usnueckuii cMbica KO3(QUIHEHTA YIPYTOCTH IPYKUHBL.

4. 3anucath TUHAMHYECKHUE YPABHEHUS U 3aKOHBI JBMKCHUSI TPy3a Ha MPYKUHE.

5. BeBecTu opmyny neproja KojeOaHuid MPyKUHHOTO MasTHUKA.

JlabopaTopHas padora Ne 16 «Onpenesienne NJMHBI CBETOBOH BOJHBI IPH MOMOLIH
AUPPAKUMOHHON PeLIeTKI»

1. UYrto Ha3zpIBaeTCs nUQpaKIeh CBETa.

2. Kak npoucxonut audpakiys Ha 0JTHOM LIEIH.

3. Kak nepepacmnpenensercst IOTOK CBETOBBIX BOJH Ha IU(PAKIIMOHHOMN peleTKe.

4. Kak usmensiercs nudpakimoHHas KapTHHA OT MHOTHX ILI€JIeH [0 CpaBHEHUIO C JTU-
dpakiueit oT 0HOM IIeNu.

S, Kakum 006pazom MOKHO OIpeNeanTh JUIMHY CBETOBOM BOJIHBI C IIOMOILBIO JU(paK-

LIUOHHOM PELIETKH.

JlabopaTopnasi padora Ne 17 «OnpenesieHue KOHIEHTPAIUH PACTBOPOB IIPH MOMOIIHA
NoJIsIpUMeETPa»

1. YeM 00bsCHAETCS BpallleHHE IUIOCKOCTH KoJeOaHHUi CBETOBOTO BEKTOpPA B ONTHYE-
CKM AKTUBHBIX BEIIECTBAX.

2. [Toyuemy B HCTIONIB3YEMOM MOJIIPUMETPE HAOIIOAAETCS TPOHHOE TI0JIe 3pEHHS.

3. Kakoli cioco6 ypaBHUBaHMS CBETOBBIX OJIEH MPUMEHSETCS B MOJISPUMETPE.

4. OT yero 3aBHCHUT YToJI TOBOPOTA IJIOCKOCTH KOJIEOAHUH CBETOBOTO BEKTOPA.

5. ITouemy He UCIIOJIB3YETCS B JAHHOM METO/IE YCTAaHOBKA HA OJIMHAKOBO SIPKYIO OCBE-

MCHHOCTH TpOfIHOFO I1OJIA 3pCHUs.

Tema 5. KBanToBasi u aToMHasi pusuka
Nuauxarop pocrmxkenns: OIK-2.2.

JlabopaTopHas pa6ora Ne 18 «M3MepeHne BLICOKHX TeMNEPATYP € MOMOIIbIO ONTH-
YeCKOro nNupoMeTpa

1. Yro Ha3pIBaeTCS CHEKTPAIbHOMN U3IIydaTelbHOU CIOCOOHOCTHIO TENa.

2. Yro Ha3pIBaeTCS SHEPreTUUECKON CBETUMOCTBIO TEIA.

3. Kakoil 3aK0H U3JIy4eHUs SIBISETCS CAaMbIM YHUBEPCAIbHBIM.



4. AGCONIOTHO YEepHOE TEJIO M Cepoe TEJI0 MMEIOT OJMHAKOBYIO TeMiiepaTypy. Kakoe u3
HUX U3JTydaeT OoJbIle.

5. Kakoii 3aK0H TemI0BOro U3JIy4eHHUs UCIIONB3YETCS B IPKOCTHOM MHPOMETPE.

6. UTo TaKkoe IPKOCTHAS TeMIIeparTypa.

7. Kako# 3aK0H MpoBepsIeTCSl BO BTOPOH 4acTH pabOTHI.

JlabopaTopHas padora Ne 19 «CHsiTHe XapaKTePHCTHK U OIpe/ie/ieHHe NapaMeTpPOB
dorodriemenTa»

1.Kakue Buasl poroaddekra cymectByror. Kakoii Bug poTtosddexra Bbl Hcciae 0Bau.

2.Kak ¢otoHHas Teopus cBeTa 00bsCHIET PoTOADDEKT.

3.3anummre 3aK0H BHeIHero GpoTtorddexra.

4.Yto takoe "kpacHas rpanuma’ gporoaddexra.

5.0T 4ero 3aBHCUT BEIMYMHA TOKA HAchILEeHUs pu GoTorddexTe.

6.Kaxkas xapakrepuctuka GpoTodddexra 3aBUCUT OT YaCTOTHI MaIAIOIIETO CBETA.

JlaGopatopuas paGora Ne 20 «M3y4yeHue cieKTpa BOJAOPOJIA U OIpe/esieHHe MoCTo-
sinHoil Punoepra»

1. YT0 Takoe CIEKTP U3IIYydCHHUS.

2. Yro Takoe creKkTpalibHas IUHHUSL, CEPHUSL.

3. Kakue cymecTByroT Ceput B CIIEKTPE BOJOPOJA.

2. Kak o0bsicusier Teopus bopa nuHeiuaTslil criekTp aTOMOB.

3. Kak 3aBucut pannyc bopoBckoil opOUTHI OT I1aBHOI'O KBAaHTOBOIO ymcia N. Yemy
OH paBeH IpHU N —o0.

4. [Touemy B cieKkTpe BOJIOPOAHOM JaMIlbl COCTOUT U3 OOJIBIIOrO YUCIIA JUHUI, a HE
TOJIBKO U3 JMHUM aTOMAapHOr0 BOJOPO/a.

o. st 9ero uconap3yercs B JaHHOW paboTe pTyTHAs JiaMIia.

Kpurepun onenkn:

1 6anJ1 BrICTaBIIETCS CTYACHTY, €CJIM OH NCUCPIIbIBAIOUIC, TIOTUYCCKH U apryYMCHTUPOBAHO HU3JIa-
raet mMaTepHual 1o Teme J1abopaTopHOM paboThl; 0OOCHOBBIBAET COOCTBEHHYIO TOUKY 3pEHHUS MPU
AHAJIN3€C DKCIICPUMCHTAJIBHBIX JAaHHBIX, CBO6OI[HO OTBE€YACT Ha IIOCTABJICHHBIC AOIIOJIHUTCIIBHBIC
BOIIPOCHI, JeTIaeT 000CHOBAHHbIE BBIBOIHI ;

0,5 6an11a BBICTABIIAETCS CTY/ACHTY, €CIIH OH AEMOHCTPUPYET JOTMYHOCTH M I0Ka3aTeNbHOCTh U3-
JIOXKEHHUs MaTepHaa 1o teme JabopaTopHOi paboThl, HO IOMYCKAET OTAeIbHbIE HETOUHOCTH MPH
HCIIOJIB30BaHHUHN KIIOYCBBIX HOH?[TI/II\/'I; B OTBCTAaX Ha JOMOJJHUTCIILHBIC BOIIPOCHI MMCIOTCS HE3HA-
YUTENIbHbIE OIIUOKH;

0 6aJ1s1a BHICTABIISIETCA CTYAEHTY, €CJIM OH HE PAacKpbUl MaTepHuall 1o TeMe JJabopaTOpHON pabOTHI.

3agaHus A/ TeKylero KOHTPOJIs

Bomnpocsl 1J11 KOHTPOJIBHBIX PadoT

Tema 1. ®usnueckue 0OCHOBbI MEXaHUKH
Nuauxarop pocrmxkenns: OIK-2.2.

. Onpenenenue nyTy Mpu NPOU3BOIBHOM JIBH)KEHUH MATEPUATIbHON TOUKH.
. ChopmynupyiiTe CBOWCTBO aIMTUBHOCTH UMITYJIbCA.

. ChopMynupyiTe NPUHLUI CYNIEPIIO3UIINN CUIL.

. B uém cocrout paznuune Mexay MOHATHSIMU SHEPTUU U pabOThI.

. Uem 00yCIIOBIIEHO U3MEHEHNE TOTEHIIMAIBHON SHEPTUH.

. UeM 00yCIIOBJIEHO U3MEHEHUE KMHETUYECKOM SHEPTUH.

. Kitaccndeckast MeEXaHUKa U TpaHULBI €€ IPUMEHUMOCTH.

. OCHOBHBIE 3aKOHOMEPHOCTH JIBMKEHUSI TOUKU IO OKPYKHOCTH.

CO~NO OIS~ WN -
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9. IToHsTHE COCTOSHNUS B KJIACCUYECKON MEXAHUKE.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

T'NH.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

IlepBbiit 3ak0H Hbpr0TOHA ¥ OHATHE MHEPLHUAIBHON CUCTEMBI OTCYETA.
Bropoii 3akon HploTOHA Kak ypaBHEHUE JBH)KEHUS.

Cuna xak pou3BOIHAs UMITYJIbCA.

Tpernii 3akoH HpI0TOHA 1 3aKOH COXpaHEHUsI UMITYJIbCA.
Heunepuuansueie cuctemsl oTcueta. CHibl HHEPIUH.

3aKOH COXpaHEeHMsI UMITYJIbca KaK (yHIaMEHTAIbHBIN 3aKOH IPUPOIBI.
PeaktuBHOE NBHKEHUE.

Teopema o nBMKEeHUU LIeHTpa nHepuuu. CucTeMa LIEHTPa UHEPLUY.
MomeHT umnyibca. 3aKOH COXpaHEHUSI MOMEHTa UMITYJIbCa.

MomeHT cuibl. YpaBHEHUE MOMEHTOB.

CBsi3b MEX1y KHHETUUECKUMU SHEPTUSMHU B PA3JIMYHBIX CHCTEMAaX OTCUETa.
3aKoH coxXpaHeHHsI SHepruu B Mexanuke. O0medu3nueckuii 3aK0H COXpaHeHHsI SHEP-

VYpaBHEHUsI IBH>KEHUS] M pABHOBECHS TBEPJIOIO TEa.

DHeprus JBUKYLIErocs Tena.

MoOMEHT MHEepIH Tejla OTHOCUTENIbHO OCH. BpalaTenbHblii MOMEHT.
OO61ue cBOMCTBA KUAKOCTEN U Ta30B.

VYpaBHEHUs paBHOBECHS U IBMXKEHUS )KHJIKOCTH.

NneanbHas U BA3Kast )KUJKOCTb.

['uapocTaTka HECKUMAEMOM KUIAKOCTH.

KunemaTndeckoe onucanue IBUKEHUS )KUIKOCTH.

Teuenue xxunkoctu no Tpyode. ®opmyna [lyazeiins.

3akonsl nmogodus. ®opmyna Crokca.

Vupyrue nanpsixenus. 3akoH ['yka. PacTskeHue u cxxaTue CTepKHE.

Tema 2. Mouexyasipuast pu3nka 1 TEPMOAUHAMHAKA

Nuauxarop aocrmxkenus: OIK-2.2.

1.

Ocobennoctu rpaduka QyHKIIUN pacrpeAesieHus] BETUYUHBI CKOPOCTH MOJICKYJT

NACaJIbHOIO rasa.

ONoGaR~WN

rasa.

9.

10.

JlaBneHue ra3a ¢ TOUYKH 3pEHUST MOJICKYJIIPHO-KUHETUYECKONU TEOPUH.
Knaccudukanus u ycTpoHCTBO TETIOBBIX MAIIUH.

O6patumbie 1 HEOOpATUMBIE TEIIIOBBIE TTPOIIECCHI.

OcHOBHBIE THIIBI TETNIOOOMEHHBIX aMmapaToB.

TennoBoe nBmkeHrne. MakpOCKOMMYECKUE ITapaMeTpHhl.

VYpaBHeHHe cocTosiHUA. BHYTpeHHSss1 SHEPTHUs.

NHTEeHCUBHBIE M SKCTCHCHUBHBIC TIApaMETPhl. Y PaBHEHHUE COCTOSHUS HICATLHOTO

OCHOBHBIC 3aKOHBI naCaJIbHOroO rasa.
I[aBJ'ICHI/Ie raza ¢ TOYKH 3pPCHUSA MOHCKyHSIpHO-KHHCTH‘-ICCKOﬁ TCOPHHU. MOHCKy—

JSIPHO-KUHETUYECKUN CMBICI TEMIIEPATYPBHI.

11.  TemnoeMKOCTh MHOTOQTOMHBIX Ta30B.

12. [TepBoe HavaIO TEPMOIMHAMHUKH.

13.  Dutponus.

14.  Bropoe Hayajgo TEpMOAMHAMMKH, TEPMOJUHAMHUYECKHE MOTEHUHUAIbI U yCIOBHUS
paBHOBECHSI.

15.  TlousTtue o pusndeckoit kuneruke. {uddysus u rermionpoBoanocts. Koadpunu-

enT nudpdy3un. Koapdumuent remnonporogHoct. TemmneparyponpoBoaHOCTs. Bpems BbIpaB-
HuBanus. Juddys3us B razax u TBepAbIX Tenax. Bs3kocTh. JIMHAMUYECKU ¥ KHHEMATHYECKUMA
KO3(PPHUIIMEHT BA3KOCTHU ra30B U KHUIKOCTEH.
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16.  ®assl u pazoBble IpeBpaiIeHus. Y caoBue paBHoBecHs ¢a3. PazoBbie AUarpaMMBbI.
Vpasuenune Kinaneiipona — Knaysuyca. Kputnueckas touka. MeracrabunbHbie cocTosiHus. Tpoii-
Hasl TOYKa.

17. VYpaBHenue Ban-nep-Baansca. @a3oBbie nepexo/ bl BTOPOro poja.

Tema 3. DjeKTpHYeCTBO U MATHETH3M
Nuauxarop gocruxenus: OIK-2.2.

1. DJEeKTpUYECKU 3apsa U HANPSHKEHHOCTh 3JIEKTPUYECKOTo Mmoiisl. JIMCKpeTHOCTb
3apsja.
3axoH Kynona. [Ipuniun cyneprno3uuuy.
Pabora anekrpocrarnyeckoro mnous. L{upkyasius 31eKTpocTaTHYeCcKOro moJis.
[Torenunan. CBsA3b NOTEHIIMAJIA C HAIIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO TTOJISL.
[TpoBOAHMK B 3JIEKTPOCTATHUECKOM TToJie. M ieanbHbIi TPOBOIHUK.
EMKOCTh KOHIEHCATOPOB Pa3IMYHON T€OMETPUUYECKON KOH(PUTYpaALIUH.
VYcnoBue cymectBoBaHus Toka. 3akoHbl Oma u Jxoyns — Jlenna. CtopoHHUE
cuibl. DJIC ranpBaHMYECKOTO 3JIeMeHTa. 3akoH OMa JJisi yyacTKa ey C TaIbBAHUYECKUM dJie-
meHToM. [IpaBuna Kupxroda.

Noogohkown

8. Cuna Jlopenua u cuna Amnepa. Bekrop MarHUTHON MHIYKIIUU.
9. MarauTHoe 1moje MpoCTEHIINX CUCTEM.
10.  BuTOK ¢ TOKOM B MarHUTHOM moJie. [loTeHnnanbpHas SHeprusi BUTKA ¢ TOKOM BO

BHEIIHEM MAarHUTHOM I1oJie. PaMKa ¢ TOKOM B OZIHOPOJHOM MarHUTHOM Iojie. MOMEHT CHJI, 1€~
CTBYIOILIMI HA PAMKY.

11.  SIBnenue snexTpomMarHuTHON uHAyKuuu. [Ipasuso Jlenna.
12.  Toxk cmemenns. Cucrema ypaBHeHHH MakcBesia.

13.  Toxku ®Dyxo.

14.  Teneparop nepeMeHHOro Toka. llenu nepemeHHOro TOKa.

Tema 4. ®usuka xojedanuii U BOJIH
Nuauxarop aocrmxenus: OIK-2.2.

1. AMIIUTYAA, KpyroBas 4acToTa, (paza rapMOHUYECKHUX KoeOaHuil.

2. CrnoxeHne CKaJIIpHbIX U BEKTOPHBIX KOJIeOaHuil.

3. MasiTHUK, Tpy3 Ha IPYKUHE, KOJeOaTeIbHbIH KOHTYD.

4. CBoboanble 3aTyxarouue kosnedanus. Koapduuuent 3aryxanus, sorapupmuyec-
KU EKPEMEHT, JOOPOTHOCTb.

S. da3oBasi MIOCKOCTh OCHUIIIATOPA. DHEPreTHYecKre COOTHOIEHUS Al OCIIMILIS-

topa. [IoHaTHE O CBA3aHHBIX OocHMILIATOpaX. [[eficTBHE MeproAMYECKUX TOJTYKOB HA TapMOHUYE-
CKMI OCLUIUIATOP.

6. Pe3onanc. Pe3onaHcHbIE KpUBBIE.

7. OcumuaTop Kak CreKTpaibHbIi mpubop. MoaynupoBaHHble Konebanus. CriekTp
aAMIUTUTYAHO-MO/TYJINPOBAHHOTO KOJICOAHNSI.

8. BriHyx/1eHHbIE KOJIEOaHUsI OCIMIUIATOpA MO/ AEHCTBUEM CHHYCOMIAIBHOM CHIIBI.
AMIuTyaa v (asza npu BeIHYKIEHHBIX KOJIEOaHUSIX.

9. Brinyx/1eHHbIE KOJIeOaHUS B AJIEKTPHUECKUX HETISIX.

10. Bosnsl. [1nockas ctanimoHapHasi BOJIHa.

11.  Ilnockast cuHycOoMaJIbHAs BOJHA.

12.  berymmue u CTOSYME BOJIHEI.

13.  da3oBas CKOPOCTh, JUIMHA BOJHBI, BOJIHOBOE YUCIIO.

14. [Tomstpuzarusi.

15.  HnrepdepeHrss CHHYCOUTATBHBIX BOJH.

16.  PacmpocTpaHeHue BOJIH B Cpeax ¢ JUCIIEPCHUECH.
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17.  UHrepdepeHIns MOHOXPOMATHIECKUX BOJIH.

18.  ®DyHKIUA KOTEePEHTHOCTH.

19.  UHrepdepeHus BOJH.

20.  Ilpunnun [Noiirenca — ®penens. [Mpubmmkenne Openens. [Tpubmmkenne OpayH-
rodepa.

21. [Tpocteie 3anaun nudpakiuu: Tudpakiys Ha OJHOW U HA MHOTHX mensx. Judpak-

[IUOHHAsl PEIeTKA.
22.  Jludpaxmus Ha KPYTIOM OTBEPCTHUH.
23.  Hudpakmus @paynrodepa u CrieKTpaabHOE Pa3IoKEHHUE.

Tema 5. KpantoBasi u aToMHasi pu3MKa
Nuauxarop gocruxenus: OIK-2.2.

1. ®oroanekTpuueckuil 3hdexT, crabuiIbHOCTh U pa3Mepbl aroma. CTpoeHHE aToOM-
HOTO s7pa.

2. [Toctynatet bopa.

3. Jluneltuatele cieKTpbl aTOMOB. [IpUHIUI COOTBETCTBUSL. DHEPTHsl U UMITYJILC CBE-
TOBBIX KBaHTOB.

4. DneMeHTapHas KBAHTOBAs TEOPUS U3Iy4eHMs. TennoBoe paBHOBECHE U3ITyUEHUS.

5. I'unoresa ne bpoiins. JIudpakius 3aekTpoHoB. Judpakius HEHTPOHOB.

6. BosiHOBBIE CBOMCTBa MUKPOUYACTHIl M COOTHOLIEHUs HeonpeaeaeHHocTeld. Habopbl
OJIHOBPEMEHHO U3MEPHUMBIX BEJIUYHH.

7. SAnepHble peakuuu. MexaHu3Mbl SACpHBIX peakuuil. PannoakTuBHbIe npeBpalie-
HUS aTOMHBIX S7EP.

8. Peakuus speproro nenenus. Llennas peakuus aenenus. Snepusiid peakrop. [Ipo-
6s1ieMa HCTOYHMKOB SHEpruu. TepMosiiepHbIe peaKIiH.

9. VYrpaBisieMbIi TEPMOSIEPHBII CUHTE3.

10.  ATOMHO-MOJEKYISIpHOE CTPOCHHUE BEIECTBA.

11.  ArtomHoe sapo. KBapku. DnemeHTapHbIe YaCTHUIbL, JIENTOHBI, alpoHbl. B3aumonpe-
BpallleHUs YaCTHULI.

12. CwibHOE, DJJIGKTPOMAarHWTHOE, cJla00€e U TpaBUTALMOHHOE B3aUMOJICHCTBHUS.
Nepapxus B3aMMOAECHCTBUM.

13. O enuHBIX TEOPHSIX MATEPUU U TIOJIS.

14.  dusnueckas kapTUHA MUpPa Kak (uaocodcekas kareropus.

Kpurepun onenkn:

2 f6ajia - BBICTABIISICTCA CTYACHTY, €CIIM HCUEPIBIBAIOLIE, TIOCIIE0BATENIBHO, YETKO U JIOTHYECKH
CTPOMHO M3JIaraeT MaTepual, yMeeT TECHO YBA3bIBaTh TEOPHUIO C MPAKTUKOM, MPABHILHO 000CHO-
BBIBACT MNPUHATOC PCIICHUEC, BJIAJACCT PASHOCTOPOHHHMMHU HABBIKAMWU W IMPUEMAMH BBLIIIOJIHCHUA
IIPAKTUYECKUX 3a7ad;

1,5 6a/110B - BBICTABIISICTCSI CTYIEHTY, €CJIU OH 10 CYLIECTBY H3J1araeT MaTepual, IpaBUIbLHO MIPH-
MEHSET TEOPETUUECKUE MOJOKEHUS NIPU PELIEHUH ITPAKTUUYECKUX BOIPOCOB U 3a7ay, BIaJEET HE-
06XOJII/IMI)IMI/I HaBbIKaMU U IIpUEMaMU UX BBITIOJIHCHUS,

1 6as1 - BEICTABISAETCS CTYJIEHTY, €CIIM OH MMEET 3HAHUS TOJILKO OCHOBHOT'O MaTepuaia, HO He
YCBOMJI €T0 JIeTalIel, T0IyCKaeT HEeTOYHOCTH, HEIOCTATOYHO MPaBUIIbHbIE (POPMYIINPOBKH, HAPY-
LIEHUs] JIOTUYECKON MTOCIEA0BATENBHOCTH B U3JI0KEHUH IIPOrPaMMHOI0 MaTepuasa.

0 6an1a - BBICTABIISETCS CTY/ACHTY, KOTOPBIA HE 3HAET 3HAYUTEIbHON 4acTH MPOrpaMMHOTO Ma-
TCpHaJIa, JOIMYCKACT CYIICCTBCHHLIC OH_II/I6KI/I, HCYBCPCHHO, C OOJIBIITNMU 3aTPYAHCHUSIMU OTBC-
YaeT Ha MPAKTUKOOPUEHTUPOBAHHBIE BOIIPOCHI.
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33}13HHH AJIA TBOPYECKOI'0 peﬁTnHra

Tembl 10KJI210B

Tema 1. ®dusnueckue 0CHOBBI MEXaHUKH
Nuauxarop gocruxenus: OIK-2.2.

. Meronb! pu3nyecKoro UCCIeI0BaHU: OIIBIT, THIIOTE3a, IKCIIEPUMEHT, TEOPHSI.
. Baxxneiimme stamnbl HICTOpUU (HPU3UKH.

. Ponb pu3MKHM B pa3BUTHM TEXHUKHU U BIMSHUE TEXHUKH HA pa3BUTHE (PUUKU.
. PazmepHocth pusnueckux BenuuuH. OcHoBHBIC enuHUIBI CU.

. [Ipenmet mexanuku. Kitaccuueckass MExaHHKa.

. Ponb poccuiickux y4eHbIX B CTAaHOBJICHUU (DU3HKHU.

. Poccuiickue yuensie — naypeatsl HobeneBckoi mpeMun 1o gpusmke.

. Poip MaTeMaTuKy B ONMUCAHUM SIBJICHUN IPUPOBI.

. Maremaruueckuil anmnapaTt GU3MUKH.

10. Pa3BuTune pusnyeckoii Hayku B Poccun Ha COBpEMEHHOM JTarie.

11. HayuHnsle ¢u3uueckue mKobl B COBpeMeHHO# Poccun.

12. 3nauenue 3akoHoB 1. HproTOHA B CTAHOBIEHUH KJIACCUYECKON (DU3ZHKHU.

O 0 I N DN W~

Tema 2. Mouekyasipuas pu3MKa U TEPMOAMHAMHKA
Nuaukarop nocrmxenusi: OIK-2.2.

JluHaMu4eckue 1 cTaTUCTUYECKHE 3aKOHOMEPHOCTH B (pU3HKe.

CraTtucTu4eckuii 1 TepMOAMHAMUYECKUNA METO/IBI.

JlaBneHue ra3a ¢ TOYKM 3pEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.
MonexkyJIsIpHO-KHHETHYECKUI CMBICIT TEMIIEPATYpPHI.

IlepBoe 1 BTOpOE HA4YAJIO TEPMOJAUHAMUKH.

Tennossie MamuHebl. [{ukn Kapro. Makcumansheiil KI1/] TeruioBoii MammHsI.
[ToBbrienne 3¢ (heKTUBHOCTH pabOTHI IBUTaTENe BHYTPEHHETO CrOPaHHUs.
[ToBbimenue 3¢ pexkTUBHOCTH PaOOTHI AU3EIBHBIX ABUTATEIEH.

IIpoeKThl BEUHBIX ABUTATENIEH U JOKA3aTEIbCTBA HEBO3MOKHOCTH UX CYILECTBOBA-

CoNR~WNE

HUS.

10.  Pacnpenenenue Makcpemna. Pacnipenenenue yacTuil o aOCOIIOTHBIM 3HAUYEHUSM
ckopocTd. CpenHsisi KHHeTHYecKas sHeprusi yactull. CKOpPOCTH TEIJIOBOIO ABMXKEHUS YaCTHII.
Pacnpenenenue bonbsimana. Paciipenenenue ['m66ca.

11.  DnexTpuyecKkuil TOK B BaKyyMe.

12. TepmoaIeKTpOHHAs! SMUCCHUS.

13. OnekTpuueckuil ToK B rase. IIporeccbl HOHM3AMKM U PEKOMOUHAIMK. DJIEKTPO-
POBOJTHOCTH CIIA00MOHU3UPOBAHHBIX T'a30B.

14. [Tonsitue o mrazme. IlnasmennHas gacrota. [lebaeBckas IiuHA. DIEKTPOIPOBOI-

HOCTbB I1JIa3MBI.

Tema 3. DJIeKTPUYECTBO U MATHETU3M
Nuauxarop gocruxenus: OIK-2.2.

[IpenMer KnaccuuecKoM JIEKTPOAUHAMHUKH.

DHEprus B3auMOJICUCTBUA SJIEKTPUUECKHUX 3aPSI0B.
3akonbsl Oma u [Jxoyns — Jlenua.

Cuna JlopeHna u cuna Amrepa.

Cucrema ypaBHeHUt MakcBesia B 3JIEKTPOAMHAMUKE.

agrwbpPE
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6.
7.

DnekTpocTaTuueckas Teopema ["aycca.
OHeprus B3aUMOJEHCTBUS JIEKTPUUECKUX 3apsAA0B. DHEPrus CUCTEMBI 3apsi-

KCHHBIX ITPOBOJHUKOB. 9Hepr1/151 KOoHJCHCaTOpAa. IInoTHOCTB OHEPIUur IBJICKTPOCTATHYCCKOI'O

TOJISL.
8.
9.

10.
11.

JTYKITUH.

JIBmKeHne 3apsKeHHOM YaCTHIBI B 3JICKTPHYECKOM M MATHUTHOM ITOJISIX.
3akoH buo — Casapa. [IpuHuun cynepno3uuuu.

MaruauTHas sHeprust Toka. [I10THOCTP MarHUTHOM SHEPTUH. DHEPTUs U CHIIBL.
dapaneeBcKas 1 MaKCBEIIOBCKAst TPAKTOBKA SIBIICHUS 3JIEKTPOMAarHUTHOM WUH-

Tema 4. ®dusuka kojiedaHuii 1 BOJIH

Nuaukarop gocrmxenus: OIK-2.2.

1.

ITonsatue o xonedaTeIbHBIX Imponeccax. Enuneiii mogxon kK KoJIEOaHUSIM pasjind-

HOW (pU3MYECKON IPUPOIBI.

2.
3.

HOCTBIO.

ROOo~NOoOA

Openens.

11.
12.
13.

0.

KommuiekcHas ¢popma npezacraBineHust konebanuii. BektopHsie quarpamMmel.
[Ipouiecc ycranoBnenus Koiebanuii. BpeMsi ycTaHOBIEHUS U €0 CBSI3b C JOOPOT-

Pu3nYecKue CUCTEMBI, COACPKALIUE HENMHENHOCTD.

Cdepuyeckue v HIUIMHIPUYESCKUE BOIHBI.

Oddext Jlonmuiepa u ero NpUMEHEHNE B TEXHUKE U MEIUIIHHE.

[IpononbHBIE BOJHBI B TBEPAOM Teme. BekTtop YMoBa.

VYrpyrue BOIHBI B ra3ax U KUIKOCTAX. Y JapHbIE BOJIHBI.

Hudpaxus @paynrodepa u CeKTpaaIbHOE Pa3ioKeHHE.

[Mpunmun INolirenca — @penenst. [Ipudbmmkenue Openens. Materpan u nudpakums

[Tpumenenue unTepdepeHu B TexHuke. MiaTepdepomeTpsl.

[Tpuniun ronorpadun. Pacnpoctpanenue cBera B BELECTBE.
DneMeHTbl KPUCTAJUIOONTUKH. DIEKTPOONTHUECKHE U MAarHUTOONTHYECKHE SIB-
JICHUS.

Tema 5. Kpanropasi u aToMHas (pU3HKA

Nuauxarop aocruxenus: OIK-2.2.

1.

N

HUKA.
3.
4.
5
6

I'epnaxa.
7.
8.
9.

CMBICIJI.

10.
11.
12.

[TpotuBopeuns kinaccuueckoit pusuku. [IpobieMbl U3MydeHHs YEpPHOTO Tena.
OtkpeiTue nocrosuHoi [1nanka. KBantoBast Mexanuka. PensruBucTckast mexa-

DJIEMEHTHI CIENHAIBHON TEOPUH OTHOCUTEIBLHOCTH.

AtomHas pu3uKa U SJHEPTEeTHKA.

®oroaddext. Ipdext Komnrona.

O6ocHoBaHMe Hjiei KBaHTOBaHUS: onbIThl @panka u ['epua, onwiTel [lTepHa u

OO0BsicHEeHHE TYHHENTBHOTO 3P eKTa U yCTOWIMBOCTH aTOMa.
Vpasuenue lllpennHrepa u ero npuMeHeHHE.
3amaHue COCTOSHUS MUKPOYACTHIL; BOJIHOBAs (DYHKIIHS;, €€ CTATUCTHUYECKHI

OcCHOBHBIE TIOJI0XKEHHUS 00IIEH TEOPUU OTHOCUTENBHOCTH.
CtpyKTypa 27I€KTPOHHBIX YPOBHEH B aTOMax.
[Tpuniun paboTsl KBAaHTOBOTO reHepaTopa. TBepOTeNbHbIE U ra30pa3psIHbIe Ja-

3epbl. Pannocnexkrpockonus. [lepBoiii Ma3ep. [lepBoie nazepsl.

13.

CTaTHCTHYECKOE OIMCAaHUE KBAHTOBOM CUCTCMBI, pa3JIMInUC MCXKY KBAHTOBOMCXaA-

HUYECKON U CTaTUCTUYECKON BEPOATHOCTSIMHU.
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14.  Teopema HepHcra u ee ciencrBus.

15.  Crpoenue xpucramioB. MccienoBaHue KpHUCTAUIMYECKUX CTPYKTYpP METOJAaMU
PEHTIeHO-, YIIEKTPOHO-, HEHTpOoHOTpaduu.
16. Toveunsle neeKThl B KpUCTAIAX: BAKAHCUHU, IPUMECH BHEIPEHUS, IPUMECH 3a-

MmenieHus. KpaeBble 1 BUHTOBBIE AUCIOKAlMU. JIMCIOKAUS U TUIACTUYHOCTh. AKYCTUYECKUE U
ONTHYECKUE KOJICOAHUS KPUCTATUIMYECKON PEIICTKH.

17.  DxkcnepuMeHTaIbHOE HCCIe0BaHUE KOJeOaTeabHOro CIEeKTpa: MOIJIOIMIEHNE UH-
(dpakpacHOTO M3NMy4eHHS B MOHHBIX KPUCTAJIaX, KOMOWHAIIMOHHOE paccesHue, Heynpyroe pac-
CESHUE HEUTPOHOB.

18.  TemnoeMKOCTh KPHCTAJIOB MPHU HU3KUX U BBICOKMX TemIeparypax. Pemerounas
TEIUIONPOBOAHOCTD.
19.  DaexrponpoBoaHocTs MeTaIoB. Hocurenu Toka B MeTajliax, TOUHOCTb KJlaccuye-

CKOM AJICKTPOHHOW TEOpUHU. DIISKTPOHHBIN (epMH — ra3 B MeTajuie. Hocurenn Toka kak KBa3uva-
CTHIIbl, DJIEKTPOHHAs TEIJIOEMKOCTb.

20. O enuHBIX TEOPHSIX MAaTEPUU U MOJIS.

21.  dwusudeckas KapTHHA MHpa Kak Qrtocodckast KaTeropus.

Kpurepun onenkmn:

2 Dasia - BBICTABISIETCS CTYACHTY, €CIIM COJEp)KaHUE JIOKJIa/Ja COOTBETCTBYET 3asiBICHHON B
Ha3BaHUU TEMAaTHKE; J0KJIa] OPOPMIIEH B COOTBETCTBUM € OOIIMMU TPeOOBaHUSIMH HAIMCAHUS U
MOJArOTOBJIEHA €0 MPE3CHTALMSI; JOKIIa] NMEET YETKYI0O KOMIIO3ULIUIO U CTPYKTYpPY; B TEKCTE J0-
KJIaJ1a OTCYTCTBYIOT JIOTHYECKHE HAPYIICHHS B TIPEACTABICHUN MaTepHalia; KOPPEKTHO OPOPMIICHBI
U B ITOJIHOM 00BEME MPECTABIICHBI CITIMCOK UCIIOIB30BAHHOM JTUTEPATYPhI U CCHUTKH Ha UCIIOIIB30-
BaHHYIO JIUTEPATypy B TEKCTE JOKJIaJa; JOKIAJ MPeACTaBiIsieT co00M caMOCTOATENbHOE HCCIIE10-
BaHUe, MPE/ICTAaBICH KAYECTBEHHBIN aHAJIN3 HAlJIEHHOro MaTepuaia, OTCYyTCTBYIOT (paKThl IIaru-
aTa,

1,5 0annoB - BBICTABISAETCS CTYACHTY, €CIU COJEP/KaHUE JOKJIaZa COOTBETCTBYET 3asBJICHHON B
Ha3BaHWU TEMATHKeE; JOKJIa] 0()OpMJIIEH B COOTBETCTBHH C OOLIMMU TPEOOBAHUAMHU HAIIMCAHUS pe-
¢epaTa, HO €CTh MOTPEIIHOCTU NMPH O()OPMIICHUHN MPE3EHTALMH; JOKIa] UMEET YETKYI0O KOMITO3H-
LIUIO U CTPYKTYPY; B TEKCTE JOKJIAJa OTCYTCTBYIOT JIOTUYECKUE HAPYILIEHUS B MPEACTABICHUU Ma-
Tepuana; B HOJIHOM 00bEME MpeACTaBICHbI CIIMCOK UCIIOIB30BAaHHOM IUTEPATYypPhl, HO €CTh OIINOKU
B 0()OPMIIEHUH; KOPPEKTHO O(DOPMJIIEHBI U B IOJTHOM 00BEME MPEJCTABIEHBI CCHUIKH HA UCIOJIB30-
BaHHYIO JIUTEpPATypy B TEKCTE JIOKJIaJa; AOKJIAJ MpeICTaBlIsieT coO00 caMOCTOATEIbHOE UCCIIEO0-
BaHUe, MPE/ICTAaBICH KAYeCTBEHHBIH aHAIN3 HallIGHHOTO MaTepuasna, OTCYTCTBYIOT (aKThl IIJIaru-
aTa;

1 a1 - BbICTaBIISIETCS CTYZIEHTY, €CIIN COJIEp’KaHue JI0KJIaa COOTBETCTBYET 3asiBIIEHHOM B Ha3Ba-
HUM TeMaTHKE; B IIeJIOM JI0KJIaZ 0()OpMIIEH B COOTBETCTBUU C OOIMMH TpeOOBAaHUSAMHU HAMCAHUS
JTOKJIaJ1a, HO €CTh MOTPEUIHOCTH B TEXHUYECKOM O0(hOPMIIEHUH; B LIEJIOM JOKJIa UMEET YETKYIO KOM-
MO3ULHUIO U CTPYKTYpPY, HO B TEKCTE JIOKJIaJ €CTh JOTUYECKHE HapyLIEHUS B IPEICTaBICHUN MaTe-
puasa; B HIOJJHOM 00BbEME IPEICTABIEH CIIMCOK MCIIOIb30BAaHHON JTUTEPATyphl, HO €CTh OIIUOKU B
oopmIIeHNH; HEKOPPEKTHO O(hOPMIICHBI I HE B MIOJHOM 00bEME MPECTABICHbI CCHUIKU Ha UC-
M0JI30BAHHYIO JINTEPATYpy B TEKCTE AOKJAJa; B IEJIOM JOKJaJ MpeACTaBisieT co0oi caMocTos-
TEJIbHOE MCCIIeI0BaHNe, IPECTAaBIICH aHAIN3 Hall/IeGHHOT0 MaTepuaia, OTCYTCTBYIOT (DaKThI IUIaru-
aTa;

0,5 0as1a - BBICTABISETCS CTYACHTY, €CIIH B LIEJIOM COJIEpKaHUE JT0KIIaa COOTBETCTBYET 3asBJICH-
HOM B Ha3BaHUM TEMATHKE; B JIOKJIa/le OTMEUEHbI HapylIeHUs O00IUX TpeOoBaHUI HaMMCaHUs J0-
KJIa/1a; €CTh OIIMOKH B TEXHUYECKOM O(OPMIICHUH; €CTh HapyIIEHUS KOMIIO3UIIMU U CTPYKTYpPHI; B
TEKCTEe JIOKJIa/la €CTh JIOTHYECKHE HapyIlleHUs B MPEACTaBICHUM MaTepuasa; B MOJHOM 00BEME
NPEJCTaBICH CIMCOK HCIIOJIb30BAaHHOM JIUTEPATyphl, HO €CThb OUIMOKH B O(OpPMIIEHUH; HEKOp-
PEKTHO O(OPMIICHBI U HE B ITOJHOM 00BEME MPEACTaBIEHbl CCHUIKKA Ha UCIOJIb30BAaHHYIO JINTEpa-
Typy B TEKCTE JIOKJIaJia; TOKJIa He MPEICTaBIIsAET cO00M CaMOCTOATEIILHOTO UCCIIEAOBAHHMSI, OTCYT-
CTBYET aHaJIM3 HaliJICHHOr0 MaTepHaja, IPUCYTCTBYIOT YacThle Cllydau (pakTOB IUIaruara;
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0 6aJu1a - BHICTABISETCS CTYACHTY, €CJIU COJIEpPKaHue JI0KJIa/la HE COOTBETCTBYET 3asBJICHHOW B
HA3BaHWM TEMATUKE WU B JIOKJIAJIE€ OTMEUEHBI HAPYIICHHUS OOMIMX TpeOOBaHWI HANHMCAHUS JI0-
KJIaJla; €CTh OIIMOKH B TEXHUYECKOM O(OPMIICHUU; €CTh HapYIICHHsI KOMIIO3UIIUU U CTPYKTYPBI; B
TEKCTE JIOKJIaJa eCTh JIOTHUECKUE HAPYIICHUS B TIPEJICTABICHUH MaTepHala; He B IOJIHOM 00bEME
MIPEJICTaBJICH CIMCOK HCIIOJIb30BAaHHOW JINTEPATYpPhl, €CTh OLUIMOKH B €ro OQOpPMIIEHUU; OTCYT-
CTBYIOT WJIM HEKOPPEKTHO 0(DOPMIICHBI U HE B TIOTHOM 00BEME MPEACTABICHBI CCHIIKU Ha UCIIOJb-
30BaHHYIO JINTEPATYPY B TEKCTE MOKJIa/a; JOKJIA] HE MPEACTaBIsAET COOON CaMOCTOSTEILHOTO HC-
CIIeZIOBAaHMSI, OTCYTCTBYET aHAIM3 HAWJIEHHOTO MaTrepHaja, TeKCT JAOKJana MpeICcTaBisieT co0oi
HenepepaboTaHHBIN TEKCT IPYroro aBTopa (Apyrux aBTOpOB).

METOAUYECKUE MATEPHUAJIbI, XAPAKTEPU3YIOHIUE JTAIIbI

O®OPMUPOBAHUA KOMHETEHIIJ/Iﬁ BO BPEMJ ITPOBEJIEHUA
INPOMEXYTOYHOU ATTECTALLUU

TunoBasi CTPyKTYypa 3a4eTHOIO 33/1aHUS

Haumenosanue oyenounozo cpeocmea Maxcumanwvhoe Konuue-
cmeo 6annos
Bonpoc 1 YpaBHeHne cocTosiHUs UicaIbHOTO Tra3a. OCHOBHBIE 10
3aKOHBI HJI€aJIbHOTO Tasa.
Bonpoc 2 Untepdepennus BosH. KBazsuMoHOXpOMaTHUECKHE 10

BostHbl. DyHKIMS KorepeHTHOCTU. MHTEephepomeTprl. Bpemen-
HOE ¥ CIIEKTPAJIBHOE PACCMOTPEHNE HHTEPPEPEHIIMOHHBIX SIBJIC-
Huil. Intepdepennus BoiH. KBa3uMOHOXpOMAaTUYECKUE BOTHBI.
Oynkuust korepeHTHocTH. HMHTepdepomerpsl. Bpemennoe u
CIIEKTPAJIbHOE PACCMOTPEHUE HHTEPPEPEHIIMOHHBIX SIBICHUI.
Ilpakmuueckoe 3adanue 3aMkHyTass katymka u3 100 BUTKOB 20
miomansio 10 cM? moMelieHa B 0OHOPOJHOE MAarHUTHOE TIONE,
MEPIEeHIUKYJIAPHOE MIOCKOCTH OCHOBaHMS KaTywmku. Ilpu u3-
MeHeHun MmarHutHoro mnosis Ha AB = 0,1 Tn 3a Bpemsa At =
0,1 ¢ B karymke Boigensercs 0,001 [k Teruorel. YUeMy paBHO
COIIPOTHBJICHUE KATYLIKH.

Tunoeoii nepeueHsb 60onpocoe K zauemy:

1. [Ipenmer gusuku. Meroas! GpU3NUECKOr0 HCCIEA0BAHUSA: OIBIT, TUIIOTE3a, FKCIIEPH-
MEHT, TEOPUS.

2. Baxneiimue stansl ucropun usuku. Ponb QUMK B pa3BUTUU TEXHUKH U BIHUSHUE
TEXHUKU Ha pa3BUTHE (PUBHKH.

3. PasmepnocTh puznueckux BenuuuH. OcHoBHBIE enuHUIBI CU.

4. IIpenmer mexanuku. Kunemaruka u nunamuka. Knaccuueckas Mexanuka. ®usude-

CKH€ MOJIETIN: MaTepualbHas TOUKa (4acTUlla), CHCTeMa MaTepuaIbHbIX TOYEK, aDCOIIOTHO TBEP-
J10€ Teno, criouHas cpena. IlpoctpanctBo u Bpems. Kunematnueckoe onvicanue npuxkenus. Ips-
MOJIMHEMHOE JIBUKEHHUE TOUKHU.

5. JIBM>KEHHE TOYKHM MO OKPYKHOCTH. YTJIOBas CKOPOCTb M YIioBoe yckopeHue. Cko-
POCTh M YCKOPEHHE IPU KPHUBOJMHEWHOM JBHKEHMHM. HopManpHOE M KacaTelbHOE YCKOpPEHHE.
BekTop yriioBoi CKOpOCTH.

6. OcHoBHas 3a1a4a qUHAMUKH. [[oHATHE COCTOSTHUSA B KJIIACCHYECKOW MEXaHUKE. Y paB-
HEeHMs JBHXeHus. Macca u uMnysbce. [ paHUIBI IPUMEHUMOCTH KJIACCHYECKOTo crocoda onmuca-
HUS ABM)KEHUS YacTHUII.

7. IlepBb1it 3ak0H HBIOTOHA M MIOHATHE HHEPLUATILHOM CUCTEMBI OTCUETa. BTOpOM 3aKOH
HproTtoHa kak ypaBHeHHE ABMKEeHMS. CHila Kak MPOU3BOAHASA UMITYyJbca. TpeTuii 3akoH HeroToHa
Y 3aKOH COXpaHEHHUs MITyJbca. HenHepruaibHble cHCTEMBI OTCUETA.
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8. Cuiel B ipupoae. Kimaccudukanus u mpuMepsl CHIL.

9. 3aKOH COXpaHEHHS UMIYJIbCa KaK (PyHJAaMEHTAJIbHBIN 3aKOH MPUPOABI. MOMEHT UM-
IIyJIbCa. 3aKOH COXPaHEHUs MOMEHTA UMITyJIbCa. MOMEHT CHIIBL. Y DaBHEHHE MOMEHTOB.
10. Pabora u kuneTnueckas sHeprus. MomHocTs. CBSI3b MEXy KHHETUYECKUMU SHEPTH-

MU B Pa3JIMYHBIX CUCTEMaX OTCUYETa. DHEPIUsl ABMKEHHUS TeJa KaK 1esoro. BHyTpeHHssa sHeprus.
KoHcepBaTtuBHBIE W HEKOHCEpBaTHBHBbIE CWJibL. [loTeHIManbHas sHEprus. 3aKOH COXpPaHEHUS
SHepruu B MexaHuke. O0medu3nueckuil 3aKOH COXpaHEHUsI SHEPTUH.

11. VYpaBHEHMsI IBUKEHUS U PABHOBECHUS TBEPAOIO Teja. DHEPIUs IBUKYIIErocs Tela.
MoMeHT nHepLIHH Tejla OTHOCUTENIBHO OCH. BpamjatenpHblii MOMEHT.

12. OOu1re cBOMCTBA JKUIKOCTEH U ra30B. YPaBHEHUS PABHOBECHS M JABIKEHHS JKUIKO-
ctu. MneanbHas n BA3Kas )KUIKOCTb.

13. I'mppocratuka HeCKUMaeMOW KHAKOCTH. KUHEMaTH4ecKOe ONMMCAaHHWE JIBUKEHHUS
xuaKkocTH. CTallMoHapHOE IBUKEHHE UiealbHOM xuaKkocTH. KoadduuueHt Ba3KocTH.

14. Teuenue xuakoctu no Tpyode. @opmyna Ilyaszeins. 3akonsl momodus. dopmyna
Crokca. 'maponnHamuyeckast HeyCTOWYMBOCTh. TypOyJIEHTHOCTD.

15. VYupyrue HanpspkeHus. 3akoH ['yka. PacTspkeHue u cokatue cTepaKHe.

16. JIuHaMU4ecKre U CTaTUCTUYECKHE 3aKOHOMEpPHOCTH B (u3uke. CTaTUCTHYECKUN U
TEPMOJAMHAMUYECKUI METOABL. TeruioBoe ABnxkeHne. MakpoCKONIMYECKHE ITapaMETPBI.

17. VYpaBHeHue cocTossHUs. BHyTpeHHss 3Heprus. VIHTEeHCUBHBIE U SKCTCHCUBHBIE IIapa-
METPBI.

18. VYpaBHEHME COCTOSHUSA UAECATBHOrO raza. OCHOBHBIE 3aKOHBI HCAIBHOTO ra3a.

19. JlaBiieHME ra3a ¢ TOYKM 3pEHUS MOJIEKYISIPHO-KMHETUYECKON Teopur. MOJEKYISPHO-
KMHETUYECKUI CMBICII TEMIIEPATYPBI.

20. Pacnpenenenne MakcBesuia. Pacripenenenue 4acTtuil 1Mo aOCOJIOTHBIM 3HAYEHUSAM

ckopocTd. CpenHsas KuHETHYecKas sHeprus dactull. CKOpPOCTH TEIJIOBOIO ABM)KEHHS YaCTHII.
Pacnpenenenue bonbimana. TemioeMKOCTb ra3osB.

21. OOpatuMble 1 HeOOpaTHMBbIE TETIOBbIE Mporecchl. [lepBoe Havamo TepMOIMHAMUKH.
DHTpONHSI.

22. Bropoe Hauano tepmogunamuku. Ternosbie Mamusbl. [{uki Kapro. MakcnManbHbIi
KIII rermoBoit mammHsl. [IpuHIMI BO3pacTaHus SHTPOIIHH.

23. [Tonsarue o ¢puznyeckoit kunetuke. Auddysus u tennonpooanocts. Koap pumment
muddysun. Koagoumnuenr remnonposogHoctu. TemneparyponpoBoanoctsb. uddys3us B razax
U TBepbIX Tenax. BsaskocTs. J[MHaMu4yecKuit 1 KUHEMaTHYeCKUi K03(h(HUIIMEHT BSI3KOCTH T'a30B
Y KUIKOCTEN.

24. ®a3bl u (hazoBble MpeBpalleHus. YciaoBue paBHoBecus (a3. da3oBble TUarpaMMsl.
VYpasuenne Knaneiipona — Knaysuyca. Kputnueckas touka. MeracrabunbHble cocTosiHus. Tpoii-
Has To4ka. YpaBHeHUe BaH-nep-Baanbca. da30Beie epexoabl BTOPOro poJa.

25. [Ipeamer kiaccnyecko dNEKTPOAMHAMUKH. DJIEKTPUUECKUH 3apsl U HAIPSHKEHHOCTD
anekTpudeckoro noss. JluckperHocts 3apsiaa. 3akoH Kynona. IlpuHuun cynepnosunuu. Oiek-
TPUYECKUN TUIIOJIb.

26. OnekrpocraTuueckas Teopema ['aycca. PaGora snexkrpocrarnueckoro mnois. Lupky-
TSNS 3JIEKTPOCTATHYECKOTO MOJIS.

27. ITorenunan. CBsA3p NOTEHIMANA C HAINPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO ITOJIA.
IIpoBOIHHK B AJIEKTPOCTATUYECKOM TTouie. M teanbHbIi IPOBOHUK.

28. IToBepxHOCTHAs MIOTHOCTH 3apsiaa. EMKOCTE KOHIEHCATOPOB Pa3IMYHON I€OMETPHU-
YyecKo KoHpUrypauu. DHeprusi B3auMoJICHCTBUS SJIEKTPUUECKUX 3apsAT0B. DHEPrus CUCTEMbI
3apsKEHHBIX IPOBOJIHUKOB. DHEPIUs KoHieHcaTopa. [IIIOTHOCTh S3HEPIUH 2IEKTPOCTATUIECKOTO
TIOJISL.

29. VYcnosue cymectBoBaHus Toka. 3akoHbl Oma u J[xoynst — Jlenna. CTopoHHUE CHIIBI.
OJIC ranpBaHMYECKOTrO 3eMeHTa. 3aKoH Oma ISl y4acTKa LENu ¢ rajJbBAaHUYECKUM JIEMEHTOM.
[TpaBuna Kupxrodga.
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30. Cuna Jlopenua u cuna Ammnepa. Bektop MmarHuTHOM MHAYKIIMU. OCHOBHBIE ypaBHe-
HUs MarHETOCTATUKYU B BaKyyMe. MarHuTHOE I10J1€ IPOCTEUINX CUCTEM. [[BHIKEHME 3apsyKEHHON
YaCTHULIBI B 3JIEKTPUYECKOM U MATHUTHOM IOJISIX.

31. Butok ¢ TokoM B MarHuTHOM 11oJie. [loTeHnnanbpHast SJHEprusi BUTKA C TOKOM BO BHEIII-
HEM MarHMTHOM IoJjie. PaMKa ¢ TOKOM B OJHOPOJHOM MarHMTHOM Iosie. MOMEHT cuil, A€UCTBY-
IOIUH HA PaMKY.

32. NupyktuBHOCTh AniHHOrO cosnenouaa. Kosdduument B3aumMHoi MHAYKIUUA. 3aKOH
buo — Casapa. IIpunnun cynepno3uuuyu. MarauTHoe 1oJjie KpyroBoro Toka.
33. SIBrieHue >5eKTpoMarHuTHOM MHAYKIUK. [TpaBuiio Jlenna. MarnutHast 3HEprus Toka.

IInoTHOCTE MarHuTHOM 3Hepruu. MonekynsapHsle TOKH. Hamaramdennocts. HanpskeHHOCTB
MarHuTHOTrO 10j1s. OCHOBHBIE YPaBHEHUS MarHETOCTATUKY B BEILIECTBE.

34. dapaieeBcKas 1 MAaKCBEIJIOBCKAsE TPAKTOBKA SIBIICHUS AJIEKTPOMArHUTHON MHIYKIIHH.
Tok cmenienus. Cucrema ypaBHennii Makcseinna. Toku dyko.
35. [TonsiTre 0 KONMEOATENBHBIX Mpoleccax. EMUHBIN MOIX0a K KOJIeOaHUIM Pa3InIHON

buznyeckoil mpupoabl. AMIUIMTY/A, KPYroBas 4acToTa, (ha3a rapMoHHUYecKux koiebanuid. Cio-
JKEHUE CKAJIIPHBIX U BEKTOPHBIX KOJIEOAHUII.

36. MasTHEK, Tpy3 Ha NpYyXXHHE, KojeOaTenbHbIli KOHTYp. CBOOOAHBIE 3aTyXaroe KO-
nebanus. Koo duumeHT 3aryxanusi, TorapuMUIecKuil TEKPEMEHT, TOOPOTHOCTb.

37. BrinyxaeHnsie koneOaHusl.

38. DNEeKTpOMarHuTHBIC KOJICOaHusI.

39. Bomnsl. [Tnockas cranmonapHas BosiHa. [lnockas cunyconnansnas BoiaHa. berymue u
cTostare BosHBI. DazoBasi CKOPOCTH, UIMHA BOJHBI, BOIHOBOE uuciio. Dddexr Homnmiepa.

40. OCHOBHBIE 3aKOHOMEPHOCTH T'€OMETPUYECKON ONTUKU. 3aBKOHBI PAaCIpPOCTPaHECHUS
CBeTa.

41. Coepuueckue W mMIMHAPHYECKHE BOJHBL. MHTepdepeHIHs MOHOXpOMaTHYECKUX

BosiH. KorepentHocts. UHTepdepentus BonH. MuTepdepomerpsl. BpemenHoe u cnekTpanbHOE
paccmoTpeHue uHTepdepeHunonHbIX siBaeHuid. [Ipunnun Ioiirenca — @penens. [Ipubmmxenue
Openens. [Ipubmkenne Opaynrodepa.

42. ITpoctele 3agaun qudpakunu: Tudpakiuys Ha OJHON U Ha MHOTUX 1emsix. udpakiu-
oHHas pemetka. Judpakuus Ha KpyriaoMm oTBepcTun. Judpaxius OpayHrodepa u CieKTpaibHOe
pasnoxxenue. /ludppakiunoHHas penerka ¢ CHHyCOMIalnbHOM npomnyckaeMocTbio. [IpuHnun rono-

rpaduu.

43. Pacnipoctpanenne csera B Bemiectse. Jucnepcusa csera. Ilornomenne csera. IIpo-
3pavyHble CPEbl.

44, Ilonspuzanus BOJIH IpU OTPa’KEHNUU. DJIEMEHThI KPUCTAITIOONTUKU. DJIEKTPOOIITHYE-
CKH€ U MarHUTOONTUYECKHE SBJICHUS.

45. ITpotuBOpeuns knaccuueckoit ¢puznku. [Ipobnemsl nznydenus yepHoro tena. Poro-
ANIEKTpUYecKuil 3PPeKT, cTabMIBHOCTh U pa3Mephbl aTOMa.

46. 3akonsl Kupxroga, Credana-bonabsimana, Buna ais TenaoBoro u3nydeHus.

47. OtkperTue nocrosHHoM [1nanka. KBanToBas MexaHuka. PelATUBUCTCKass MEXaHHKA.
48. DNEMEHTHI CIENMAIBLHON TEOPUN OTHOCUTEIBHOCTH.

49. CrtpoeHure aTOMHOTO siipa. ATOMHasi pU3MKa U SHEPreTHKa.

50. IToctynatel bopa. JInnenyarsie crieKTpbl aTOMOB. IIpUHIUII COOTBETCTBUA.

51. SBnenne potorddexra. OnbiTel CToNETOBA, 3aK0HBI (HOTOIDDEKTA.

52. DnemMeHTapHas KBaHTOBAs TEOPHsI U3Iy4YeHUs. TeNI0B0e paBHOBECUE U3IIyUEHUS.
53. I'unoresa ne bpoins. Judpakius anexktponos. Judpaxius vHelitponoB. CooTHoIIIE-

HUS HeomnpeaeneHHocTed. BogopoaononoOoHbie aToMbl. DHepreTHdeckue ypoBHU. [loTeHnamst
BO30Y)KJICHHS 1 HOHU3AIUH.

54. CrekTpsl BOJOPOJIOMOJOOHBIX aTOMOB. [IpocTpaHcTBeHHOE pacmpeseNneHnue JIeK-
TPOHA B aTOM€ BOJAOpOoAa. THUIIBI CBA3M JIEKTPOHOB B aTOMaXx.
55. [Tpunun IMaynu. Ilepuonnueckas cucrema anemenToB /. 1. Menneneesa. Monekyna

Bosiopoaa. OOMEHHOE B3aUMOJICHCTBHE.
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56. dusunyeckas Npupoaa XUMUIECKON CBsI3U. MIoHHAas U KOBaJleHTHAs CBSI3H.

o7, CrpoeHune aTOMHBIX sifiep. PEHOMEHOJIOTHYECKUE MOJIEIHN SPA.

58. S nepuble peakuru. MexaHU3MBbl IAEPHBIX PEAKIUM.

59. PannoaktuBHbIE NIpeBpallleHUsT ATOMHBIX sSAep. Peakuus snepuoro aenenus. Llennas
peaxuus aeneHus. Snaepusiii peaktop. [Ipodiema HCTOUHHUKOB SHEPTHH.

60. Poinb poccHiickux y4eHBIX B CTAaHOBJICHUH (U3UKHU. Poccuiickue yueHsie — aypearsl
HobGeneBckoit mpemun 1o husuke.

61. I'umoresa ae bpoiins. Audpakuus >nexTpoHoB. Judpakuns HeUTpOHOB

62. Bogopononono6usie aToMbl. DHepreTudeckue ypoBHU. [loTeHIManbl BO30YKACHUS U
VMOHM3ALUH.

63. CrekTpsl BOJOPOIONOJOOHBIX aTOMOB. lIpocTpaHcTBeHHOE pacmpezesieHue 3JieK-
TpPOHA B aTOME BOI0poAa. TUIIbI CBSI3U 3JIEKTPOHOB B aTOMaXx.

64. [Tpunnumn [Taymu. Monekyna Bogopoaa. OOMEHHOE B3aUMOCHCTBHE.

65. IIepnonnueckas cucrema anemenTos /. 1. Menaeneesa.

66. duznueckas Ipupoga XUMUYECKON CBsI3U. VIOHHAs M KOBAJIEHTHAs CBSI3HU.

67. CrpoeHune aTOMHBIX sifiep. PEHOMEHOJIOTHYECKUE MOJIEIHN SPA.

68. S nepusbie peakin. MexaHU3MBbI SITIEPHBIX PEAKIIHM.

69. PanuoaxTuBHBIE IpEBpaIllCeHNs aTOMHBIX sijiep. Peakuus saepHoro aeneHusl.

70. Hennas peakuus nenenus. SAnepusiit peakrop. [IpobiemMa HCTOUHUKOB IHEPTHUH.

71. Poinb poccuiickux ydeHBIX B CTAHOBJICHUH (DH3HKH.

72. Poccuiickue yduensie — naypeatsl HobGeneBckoii mpemuu mno Gpusuke.

Hpakmuqecmte 3a0anus K 3auemy

1. Ha pucynke R1=120m, R2=150Mm, R3=130m, E1=12B, E2=32B. Haiitu ToK ue-
pe3 pe3uctop Rs3

2. HaiiTu ypaBHeHHE TpaeKTOpHH TOYKH Y(X), €CIM OHA JBHIKETCS 0 3aKOHAM:
x=Asinot, y=Acosot. 1300pa3uts rpaduk 3Toi TPAaCKTOPHH.

3. Koneco karuTcst mo ropu30HTaJIbHONM MOBEPXHOCTH 0€3 MPOCKaIb3bIBAHUS CO CKO-
pocTbhio 2 M/c. MrHOBEHHasi CKOPOCTh TOUKH, HaXOJIAIIeHCcsl Ha BepILIMHE Kojieca paBHA?

4. JlBa Tena maccamu mi = 1 KT ¥ mp = 2 KT [1aJjat0T ¢ OAUHAKOBON BBICOTHI O€3 Haualb-
HOM CKOpOCTH. YemMy paBHO OTHOILIEHHE BEIMYMH KUHETHUYECKOUW sHepruu ten Exi:Ek2 B Mo-
MEHT CTOJIKHOBEHHMSI C TOBEPXHOCTHI0? CONPOTHBIECHUEM BO3/lyXa MOKHO ITPEeHEeOpeyb.

S. Koneco xarurcs o ropu3oHTaIbHON MOBEPXHOCTH 0€3 MPOCKaIb3bIBAaHUS CO CKO-
pocThio 2 M/c. MrHOBEHHast CKOPOCTh TOUKH, HaXoAsIIecs B MecTe KOHTaKTa KoJjieca ¢ Io-
BEPXHOCTBIO paBHa?

6. Msiu maccoit m = 200 T JI€TUT TOPU3OHTAIBHO cO cKopocThio 20 M/c. B Teuenue
0,3 cexyHIbI HAa HErO JAEHUCTBYET MOPBIB BeTpa co cpenneit cunoit 10 H. Yemy crana paBHa
a0CoIOTHAs BEJIMYMHA CKOPOCTH MsIUa, €CJIM BeTep AYHYN HNEepHeHIUKYISIPHO HalpaBlieHHIO
JIBIOKEHHSA Ms4a?

7. JIBa TOUEUHBIX 3apsiia q U 2q HA PACCTOSHUU I' APYT OT Apyra B3auMOJECHCTBYIOT C
cunoit F. Bo ckonbko pa3 yMEHBIIUTCS CUjla B3aUMOJCHCTBUS 3apsi/IoB q U /2 Ha pacCTOSTHUU
2r?

8. Ha nnenky ¢ nmoka3zarenem npenomieHust n=1,33 noxa yriom 45 rpaaycoB najaaer
ny4ok Oenoro cera. [Ipu kakol MHHMMAJIbHOM TOJIIMHE IUIEHKU OTPAa’KEHHBIN CBET OyJer
#enThIM. CUnTailTe JJIMHY BOJIHBI )KEITOTO cBeTa paBHOU 600HM.
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Q. [Tap 1 maccotii 3 Kr, ABMKYITUKCS CO CKOPOCTHIO 4 M/C, HAJIETAET HA HETIOABUKHBINA
miap 2 maccoit 4 kr. [Ipoucxoaur neHTpanpHelil ynap, u map 1 ocranasiuBaercs. Uemy paBHa
CKOpOCTb 11apa 2 1nocie coygapeHus?

10.  Yemy paBHa MoJsipHasl TEIUIOEMKOCTH MIPU MOCTOSSHHOM 00BEMe (Cy) MHOTOATOM-
HOTO HJIeaIbHOTO Ta3a ¢ auHeHHbIMU MosieKynamu (CO2, CoHo v T.11.) ipu yCI10BHH, UTO UMEIOT
MECTO TOJIBKO ITOCTYNATEIbHOE U BPAIATEIbHOE ABH)KEHUS?

11.  Kakoii qomkHa ObITh MUHUMAaJbHAs TONIIMHA MBUILHOM IJIEHKHU (TIOKa3aTellb Ipe-
aomienust n=1,34), KoTopast HAXOJUTCS B BO3AYXE, Ul TOTO, YTOOBI OTPAXKEHHBIH OT HEE CBET
¢ JUTMHHOW BOJIHBI 590HM ObUT MaKCHMMaJIbHO YCWJICH B pe3ynbTaTe uHTepdepeHiuu? Cau-
TalTe, YTO CBET MaJlaeT Ha IJIEHKY 110 HOPMaJIH.

12.  Illap 1 maccoii 3 KT, ABMKYITUNCS CO CKOPOCTBIO 4 M/C, HaJIeTaeT Ha HETIOIBHYKHBII
map 2 maccoit 5 kr. [Ipoucxoaut abcontotHo Heynpyruit yaap. [Ipouecc ynapa nmutcs 0,2 c.
Cuny F, ¢ koTopo#i map 1 neiicTByeT Ha map 2, curutaeM nocrosiHHo. Yemy paBHa cuia F?

13.  IInockas BoiHa A= 582 HM. Ia1aeT 10 HOPMAJM K TOBEPXHOCTH KBAPIIEBOTO KJIMHA
(n = 1,54). Yron ximmnHa 0=20". Kakoe 4ucia0 TeMHBIX HHTEPPEPEHIIMOHHBIX IOJIOC MPUXO-
JUTCS HA €IMHUALLY JUTMHBI KiaunHa? KapTuHa HaOmogaeTcss B OTPaKEHHOM CBETe.

14.  VYcraHoBka [ monydyeHus: Konen HplOTOHa OcBemlaeTcsi MOHOXPOMATHYECKUM
CBETOM, MaJlalolUM 10 HOPMaJIU K [TOBEPXHOCTHU IUIACTUHKU. Pannyc KpuBHU3HBI JIMH3bI R =
10 M. Habmonenue konen; HetoToHa BeieTcs B OTpaxkeHHOM cBeTe. OnpenenuTe AIMHY BOJTHBI
A MOHOXpPOMaTHUYECKOI'O CBETA, €CIIM PACCTOSTHUE MEXK 1Y MATHIM U IBAaTh ISATHIM CBETJIBIMU
KosbliamMu Herotona paBHo |= 7 M.

15. Toukuii 00py4 U CIUIONIHON LWIMHJP, UMEIOIME OJIMHAKOBBIE MACChl U PAJNYCHI,
HAYMHAIOT OJJHOBPEMEHHO CKaThIBaThCs ¢ TOPKU. UTO ckatutcs ObicTpee?

16. Yemy paBHa MOJsipHas TEIUIOEMKOCThH NMPH MOCTOSTHHOM naBieHuu (Cp) MHOTO-
ATOMHOTO HJIeajbHOTO ra3a ¢ nuHeiHsiMu Mosiekyiamu (CO2, C2H2 u 1.1.) ipu yclioBuM, 4TO
MUMEIOT MECTO TOJIBKO MOCTYNATEIbHOE U BPALATEIbHOE IBUKEHUS?

17.  JlBe yacTuIbl ABUXKYTCS C YCKOPEHUEM ( B OTHOPOJIHOM TI0JI€ TSKEeCTH. B Hauanb-
HBIII MOMEHT YaCTHIIBI HAXOIWJIMCHh B OJHON TOYKe M uMenu ckopoctu Vi = 3,0 m/c u V2 = 4,0
M/C, HalpaBJCHHbIE TOPU30HTAJIBLHO U B MPOTHBOIOJIOKHBIE CTOpOHBI. HaiiTh paccrosiHue
MEX/ly YaCTHIIaMH B MOMEHT, KOTJla BEKTOPBI MX CKOPOCTEH OKa)KyTCsl B3AUMHO NIEPIIEHIUKY-
JSIPHBIMHU.

18.  UYemy paBHa MOJIIpHAs TEIUIOEMKOCTH TPU MOCTOSTHHOM 00BEMe (CV) MHOTOATOM-
HOT'O HJeaJbHOro rasa ¢ HenuHelHbIMU Mojekyitamu (H20, CHsu 1.1.) mpu ycnoBuu, 4to
MUMEIOT MECTO TOJIBKO MOCTYNATEIbHOE U BpALaTEIbHOE JIBUKEHUS?

19.  Yactuma A nBmxercs Mo OKpykHocTH paguyca R = 50 cMm Tak, 4yto ee panuyc-
BEKTOp I OTHOCUTEIHHO TOUKH O (HaXOJsAIIeicss Ha OKPY>KHOCTH ) TTOBOPAYUBAETCS C TIOCTO-
SHHOM yri10Boi ckopocThio ® = 0,40 pan/c. HaiiTu MOyIb CKOPOCTH YaCTHIIBI, @ TAKXKE MO-
JTyJIb ¥ €€ MOJIHOTO YCKOPEHHUS.

20.  Yemy paBHa MOJsipHas TEIUIOEMKOCTH JIByXaTOMHOT0 uaeanbHoro rasa (Hz, Oz, N2
U T.J.) IpH €ro Heu3MeHHOM 00bEéMe (Cv) U MpHU yCIIOBHH, YTO UMEIOT MECTO TOJIBKO TOCTY-
NATEJILHOE U BPAIIATEIbHOE JBUKECHMUSL.

21.  Touka ABWXKETCS, 3aMEJISSCH, TIO IPSIMOI ¢ YCKOPEHHUEM, MOJTYJTh KOTOPOTO 3aBH-
CHT OT e CKOPOCTH V TI0 3aKOHY W = an/V, TJIe o — TIONOXKHUTENbHAs MOCTOSHHAS. B Hauas-
HBII MOMEHT CKOPOCTh TOYKHM paBHa Vo. Kakoll ImyTh OHa MPONIET N0 OCTAaHOBKHU? 3a Kakoe
BpeMs 3TOT IyTh OyzeT npoiaeH?

22.  UYemy paBHa MOJIIpHast TEINIOEMKOCTb IPU MOCTOSIHHOM AaBiieHnH (Cp) 01HOATOM-
HOTro uaeanbHoro rasa (Xe, Kr u T.11.) npu yciaoBuH, 4TO UMEIOT MECTO TOJIBKO MOCTYHATeNb-
HO€ U BpalllaTeJIbHOE IBUKEHUSA?

23.  Yacruma ABWKETCS B IMOJIOKUATEIHHOM HAlpaBJIIEHUH OCH X TaK, YTO €€ CKOPOCTh

MEHSETCS 10 3aKOHY V = o/X, A€ 0. — IOJIOKUTEIbHAs MOCTOsiHHAsA. VIMes B BHIy, 4TO B
MoMeHT t = 0 oHa Haxoawiack B To4uke X = 0, HAMTH 3aBUCUMOCTb OT BPEMEHU CKOPOCTH U
YCKOPEHHS YaCTHLIBIL.
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24.  Yemy paBHa MOJSIpHAs TEIIOEMKOCTh U MOCTOSTHHOM JiaBieHuu (Cp) IByXaTom-
HOro uaeansHoro raza (Hz, Oz, N2 1 T.4.) Ipu yCIIOBUH, 9TO UMEIOT MECTO TOJBKO MOCTYyTa-
TeJIbHOE U BpallaTeNIbHOE IBHKEHUS?

25.  Msu maccoit m = 200 1 JeTUT TOPU3OHTAIBHO cO cKopocThio 20 M/c. B Teuenue
0,3 cexyHIbI HAa HErO ACHUCTBYET MOPBIB BeTpa co cpenneit cunor 10 H. Yemy crana paBHa
a0COJIOTHAsI BETMYMHA CKOPOCTH MsAYa, €CJIM BETEP AYHYJ HaBCTPEUY JBUKEHUIO Ms4a?

26. U3 Bo3myxa Ha AMAJICKTPUK Ma/1aeT €CTECTBEHHBIH CBET, IPU ATOM OTPAKEHHBIH JIy4
MOJIHOCTBIO TOJISIPU30BaH. Yros oTpaxkeHust paseH 60 rpagycam. Haitaure nmokasarens mpe-
JIOMJICHHSI TUDIIEKTPHUKA.

27.  JlBa Tena maccamu | Kr u 2 KT MaJlaloT C OJMHAKOBOW BBICOTHI 0€3 Ha4aabHOW CKO-
poctu. YeMy paBHO OTHOIIEHHE CKOPOCTEH Tel V1 K V2 B MOMEHT CTOJIKHOBEHHSI C TOBEPXHO-
cTh0? CONpOTUBICHUEM BO3/yXa MOXKHO MPEeHEOpeUb.

28. U3 Bo3myxa Ha AMAJICKTPUK Ma/1aeT €CTECTBEHHBIH CBET, PU TOM OTPAKEHHBIH J1y4
MOJIHOCTBIO TOJISIPU30BaH. YToi oTpaxkeHus paBeH 60 rpamycam. Haiiaure mokasarens mpe-
JIOMJICHHSI TUDIIEKTPHKA.

29.  CHapsj BbUIETAET U3 IYIIKH ¢ HAYaJIbHOW CKOPOCTHIO 60 M/c tox yriiom 30 rpamy-
COB K ropu3oHTy. HaliTi nepemernienue, KOTopoe mpoeaeT cHapsia?

30. Ha pucynke R1=160M, R,=140Mm, R3=110m, E1=11B, E2=22B. Haiitu Tox ue-
pe3 pesucrop Ry

31.  Uenb comepxur nee 6atapeu ¢ IJ[C 3B u 17B ¢ BHyTpeHHUMU CONPOTHUBIICHU-
amu 20m u 30wMm, tpu pesuctopa 120m, 110m u 130M u uneanssiit amnepmetp. Haiitu
nokaszaHus amnepmerpa. [1onoxuTenbHbIN NoI0C 01HON O6aTapeu MPUCOeTUHEH K TOT0XKH-
TETLHOMY TIOJTIOCY IPYTroi OaTapeu.

32.  HaiiTu BenTMUMHY CKOPOCTH YacCTHIIbI JBMXKYILAsCS 1O Kpyry 4m, B noie 2Tx. 1)
YacTHUIIA — DJIEKTPOH, 2) YaCTUIIA — PO TEIUs.

33.  Bpycok moMecTHsiM Ha HaKJIOHHYIO IUIOCKOCTh. Macca Opycka 15kr, koadduim-
enT TpeHus paseH 0,05. Halitu cunmy TpeHus U CHITy peakluM OMopbl, YCKOpeHue Opycka.

34.  Caer majaer U3 BOJbI HA CTEKJIIHHYIO IIJIACTUHKY C ITOKa3aTesleM MPeIoMIICHUS

n=1,52 nox yrnom 30 rpaaycoB. Ilog kakum yriom BBIIAET CBET U3 IUIACTUHKH, €CIIH IO
JIPYTYIO CTOPOHY OT HEE HAXOAUTCS BO3AYX.

8004
cmexno

8030yX

35.  Haiitn ypaBHeHHE TpacKTOpWH TOYKH Y(X), €CIIM OHa JBHXKETCS IO 3aKOHAM:
x=Asinot, y=Acos2mt. 300pa3uth rpaduk 3T0i TPaeKTOPHH.
36.  Ilmockas BosiHa A= 582 HM. IagaeT 1Mo HOPMaJIK K IOBEPXHOCTH KBapIIEBOTO KIIMHA

(n = 1,54). Yron ximna 0=20". Kakoe uuciao TeMHBIX UHTEPHEPEHITMOHHBIX TMOJIOC MTPUXO-
JUTCA Ha €JMHULLY JUTMHBI KiuHa? KapTuHa HaOmogaeTcss B OTPaKEHHOM CBETe.

37.  Uemy paBHa MOJIsIpHAs TEIIOEMKOCTH MpU TMOCTOssHHOM aaBneHun (Cp) MHOTO-
aTOMHOTI'0 H/I€IBHOTO ra3a ¢ JuHeHHbIMU Mosiekyidamu (CO2, C2Hz u T.1.) ipu ycnoBum, 4to
HUMEIOT MECTO TOJIBKO MOCTYIMAaTEIbHOE U BpALIaTeIbHOE JIBUKEHUS?

38.  Touka ABMKETCS, 3aMEIISACH, 110 MPSIMOM C YCKOPEHUEM, MOYJIb KOTOPOT'O 3aBH-
CHT OT €€ CKOPOCTH ¥ IO 3aKOHY W = 0/V, TJIe o — MOJIOKUTENbHAs MOCTOSHHAsA. B Hauamb-
HBII MOMEHT CKOPOCTh TOUKHM paBHA Vo. Kakoil myTh OHa MpONIET O OCTAHOBKH? 3a KaKoe
BpEMs ATOT IyTh OyZeT npoiineH?
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39. W3 Bo3ayxa Ha JUAIICKTPUK MAJAET €CTECTBEHHBIN CBET, TPH ATOM OTPaKCHHBIN JTy4
MOJIHOCTBIO TOJISIPU30BaH. Yros oTpakeHust paBeH 60 rpagycam. Haitnure nmokasarens mpe-
JIOMJICHHSI TUDIIEKTPHKA.

40.  HaiiTu ycKOpeHHe 4acTUIbl B dnieKTpudeckoM mnose E=36 B/m ecnu 1) wactuna —
3JIEKTPOH, 2) YacTHIla — SAPO TeIHsL.

41,  Ilpm xakoii pasHOCTH (Da3 JBa rapMOHMYECKHX KOJICOAHUS C PAaBHBIMH aMIUIUTY-
namu A1 1 Az, a TaKKe epruoIoM, IIPH CI0KEHUU OyAyT UMETh MAaKCUMAaJIbHYIO aMILTUTYTy?

42.  YcraHoBKa i moflydyeHHs Kojen HploTOHa ocBemiaeTcss MOHOXPOMATHUYECKHM
CBETOM, MaJIalolUM 110 HOPMaJIi K MMOBEPXHOCTH IUIACTUHKU. Pannyc KpuBU3HBI JTUH3BI R =
10 M. HaGmonenue koneny HetoToHa BeieTcs B OTpaxkeHHOM cBeTe. OnpeenTe AJIMHY BOJIHBI
A MOHOXPOMATHUYECKOTO CBETA, €CJIM PACCTOSIHUE MEXKTY IISTHIM U ABAALATH MATHIM CBETIBIMU
KosiblilamMu HetotoHna paBHo 1= 7 MM.

43.  HaiiTu u3MeHeHue SHTPOIUHU IPU PACIIUPEHNUH T'a3a MPU NOCTOSTHHOM JaBJICHUU 2
atMochepsr u3 oobema 1a go 3im. Kak m3menwmnack mpu 3tom Temneparypa? Kakas pabora
ObL1a coBepiieHa razoM? KonnuecTBo BelecTBa 2 MOJIb.

44,  ]lBa Tenma OpocHIM OJHOBPEMEHHO BBEpX M3 OIHOW TOYKH. [lepBoe BepTHKAIBLHO
BBEpX, BTOpoe noA yriiom 60 rpaxycoB K ropuzoHTy. HayanpHasi CKOpOCTh KakJI0ro Tena 25
Mm/c. [IpeneOperast COMPOTHBIICHUEM BO3/IyXa, HAUTH pacCTOSIHHE MKy Teiaamu depe3 t=1.7
c.

45.  Hap razom (renuit) MpoM3BOISAT U30XOPHBIM MPOIIECC, B TEUEHUH KOTOPOTO €ro
TeMIeparypa yBenuuuiaach B 3 paza. Bo ckonbko pa3 yBemMuMTCS CpeJHEKBaapaTUYHAs
CKOPOCTh €T0 aTOMOB?

46.  bpycok MOKOMTCS HAa HAKJIOHHOM IulockocTH ¢ yriom 10 rpamycoB. Macca
opycka 13kr, ko dunment tperus pasex 0.1. HaliTu cruimy TpeHUS U CHITy peaKIIHH OTIOPHI.
47.  HaiiTu MOMEHT MHEPLIUU CTEPKHSI JUIMHOM 4M 1 Maccoil 13Kr mpu ero BpaieHuu

OTHOCHUTEIIEHO OCH, IPOXOIAIIEH MOCPEANHE MEXKTY €ro KOHIIOM U LIEHTPOM, U MepIeH -
KYJISIPHO CTEPKHIO.

48. KaxoBa BbicOoTa OaiHu, €ciu mapuk, nagas 0e3 Ha4aIbHOM CKOPOCTH, TTOCIICTHIE
185 MeTpoB myTH npoien 3a 2 CeKyHbl?
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ITokazatenn mu KPpUTCPUU OUCHUBAHUA ILIAHUPYEMBIX PE3YJbBTATOB OCBOCHUSA KOMIIETEHIIMH H pe3yJabTaToB Oﬁy‘leHHﬂ,

IIKAaJIa OHCHUBAHUA

IIxana omeHNBaAHUA

dopMupyeMble KOMIIe-

NHaukaTop 10CTHKEHUSA

Kpurepumn oneHuBaHus

YpoBenb ocBoeHus

TEeHINHU KOMIETEHITN T KOMIIeTeHIN
OIIK-2. Cnocoben mpu- | OIIK-2.2. Mcnons3yer oc- | OITK-2.2. 3-1. 3HaeT BEpHO U B IOJIHOM 00bEME OC-
MEHSTh OCHOBHEIE 3a- HOBHBIC (PU3UKO-XUMUYC- HOBBI (DM3MUYECKUX, XMMUUECKNX, (DU3HKO-XH-
KOHBI ¥ METOJIbI UCCIIe- CKUE U XUMHUYECKHE Me- MHYECKUX U OMOJOrHYEeCKUX METOJOB JJIsi HH-
ZIOBAHMH ECTECTBEHHEIX | TOJIBI aHATN3A JUIS paspa- CTPYMEHTANbHOI OLEHKH MoKa3aTeseil Kade-
HayK 1A pemeHHﬂ}anaq OOTKH, HCCIIECIOBAHMMN 1 CTBA 1 6€30MaCHOCTH 1L POIYKIIHH;
85— 100 PO ECCHOHANBHON Ies- | SKCIEPTH3BI MPOIYKIINU )
6AILIOB «3a4YTECHO» | TEIILHOCTH OOIIIECTBEHHOTO MUTAHUS OTTK-2.2. V-1. YMeeT BEpHO M B TIONHOM 0GHEME [IponBunyTHIH
HCTOIL3YEMOTO CRIpBA MPOBOAUTH CTAHAAPTHBIE UCIIBITAHUS 10 OIpe-
JIETICHUIO TTOKa3aTene (QU3MKO-MEeXaHUIECKUX
U (UBUKO-XUMHYECKUX CBOWCTB HCIOJIb3Yye-
MOTO CBIphS, TONy(haOpHKaTOB U TOTOBOM MPO-
JYKIIUHA TTATAHUS
OIIK-2. CrocoOen mpu- | OIIK-2.2. Ucnons3yet oc- | OIIK-2.2. 3-1. 3HaeT ¢ HE3HAUUTEIHHBIMH 3aMeya-
MCHATH OCHOBHBIC 3a- HOBHBIC q)HSI/IKO'XI/IMI/I‘Ie- HUIMU OCHOBBI (bI/IBI/IquKI/IX, XUMHNYCCKUX, (1)I/I-
KOHbI U METO/IbI UCCJIC- CKHC U XUMHYCCKHUC MC- 3UKO-XUMHYECKAX U OHMOJIOTMYECKUX METOLOB
JIOBaHHUI €CTECTBCHHBIX | TOJbI aHATM3A JIs paspa- JUISL MHCTPYMEHTAJIBHOMN OLCHKH [10Ka3aTelei
HayK 1A pemeHHﬂ}anaH OOTKH, HCCIIETOBAHMMI 1 KAuecTBa M Ge30MacHOCTH TPOIYKIIHH;
70 — 84 HpO(i)eCCI/IOHaHI)HOI/I acA- OKCIIEPTU3BI IPOAYKIIUN .
OasoB (GAITEHO | TeLHOCTH OOIECTBEHHOTO UTAHMA B OIIK-2.2. V-1. YMeer ¢c HE3HAUUTETLHBEIMH 3aMeva- Tosbimenmeii
HCTIONB3YEMOTO CRIpbA HUSIMH IIPOBOAUTH CTaHAAPTHBIE UCIIBITAHUS T10
OTIpeIeTICHUIO TIOKa3aTeseil (Gu3nKo-MexaHuve-
CKUX B (PU3UKO-XUMUYECKUX CBOICTB HCIIONb-
3yeMOro ChIpbs, Moixy(hadpukaToB U TOTOBOM
NPOAYKIUU TUTAHUS
OIIK-2. Criocoben ipu- | OIIK-2.2. Ucnonp3yet oc- | OIIK-2.2. 3-1. 3naeT Ha 6a30BOM ypoOBHE, C OIIHO-
MEHSTh OCHOBHEIE 3a- HOBHbBIC (PU3UKO-XUMHUYC- KaMd OCHOBBI (DM3MYECKHX, XUMHUYECKUX, (U-
(Sign_ngi «3auTeHo) | KOHBI I/IVMGT OZIbI UCCTIC- CKHC U XUMHYCCKUC MC- 3UKO-XAMHUYECKNX U OMOJIOrMYEeCKUX METOIOB Ba3zoBbriit
JIOBaHUI €CTECTBEHHBIX | TOJBI aHATIN3a JUIS pa3pa- JUISL MHCTPYMEHTAIIBHOMN OLEHKH [0Ka3aTeleH
HAYK JIJIsl pelIeHus 3a7ad | OOTKHU, UCCIICIOBAaHUN U KAueCTBa M 6E30MACHOCTH TIPOAYKIIHK;




po(ecCUOHAIBHON Jiesi-
TENLHOCTH

OKCICPTU3BI IPOAYKIIUA

06H_ICCTBCHHOFO IIUTaHWA U

HCIOJIB3YEMOT'O ChIPbhA

OIIK-2.2. YV-1. YmeeT Ha 6a30BOM ypOBHE, C OIIHO-
KaMH IIPOBOAUTH CTAaHIAPTHHIC UCIIBITAHUSA 110
OTIpeIeJICHUIO MToKa3aTesel pu3nKo-mexanuye-
CKUX U (PU3UKO-XUMUYECKUX CBOICTB HCIONb-
3yeMOr0 ChIpbs, MONY(HaOpUKaTOB U TOTOBOM
POAYKUMH ITUTAHUS

menee 50
OaJuIoB

«HE€ 3a-
YTCHO»

OIIK-2. CniocobeH mpu-
MEHSTb OCHOBHBIE 3a-
KOHBI 1 METO/IbI UCCJIe-
JIOBAaHUHU €CTECTBEHHBIX
HayK IJIs1 peIieHus 3a1a4
po(hecCUOHATBHOM Nesi-
TEIHHOCTH

OIIK-2.2. Ucnonb3yeT oc-
HOBHBIE (PU3UKO-XUMHUYE-
CKHE U XUMUYECKHUE Me-
TOJIbI aHAJIM3a VIS pa3pa-
0OTKH, UCCJIENOBAHUH U
AKCIIEPTHU3HI TPOITYKITUI

0OILLIECTBEHHOI O IIUTAHUSA U

HCIIOJIB3YEMOT'O ChIpbA

OIIK-2.2. 3-1. He 3HaeT Ha 0a30BOM ypOBHE OC-
HOBBI (DU3UYECCKUX, XUMUYCCKUX, (DU3UKO-XU-
MUYECKUX U OMOJOTUYECKUX METOJIOB ISl UH-
CTPYMEHTAJIbHOM OLIEHKHM IIOKa3aTesleil Kaude-
cTBa 1 0€30I1aCHOCTHU MPOAYKLIUY;

OIIK-2.2. V-1. He ymeer Ha 6a30BOM ypOBHE IIPO-
BOJIUTBH CTaHJIAPTHBIE UCIIBITAHUS 110 ONIpEEIe-
HUIO TOKa3arened (U3MKO-MEXaHUYECKUX U
(U3NKO-XUMHUYECKUX CBOMCTB HCHOJIB3YyEMOTO
ChIpbS, MONy(hadpUKaToB U TOTOBOM MPOIYyK-
LIMY IUTaHUs

Komnereniuu He chop-
MHPOBAHBI
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