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METOAUYECKHUE MATEPHUAJIbI, XAPAKTEPU3YIOIIUE JTAIIbI
®OPMUPOBAHUS KOMIIETEHIIAM

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

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

JlaGoparopnas padora Ne 1 «OnpenesieHue NOrpemIHOCTed NPU U3MEPEHUSIX)
1. Kak omnpenensieTcst BeTMYMHa CUCTEMaTHUYECKON OLIUOKU.

2. Kak onpenensercs BeIM4UHA CIy4aiiHON OMMOKY NpsIMbIX U3MepeHuid. Ha uro ykassl-
BaeT BEJIMUMHA IOBEPUTEIBHOIO HHTEPBAJIA.

3. BeIpa3uTh 10BEPUTEIbHBIN HHTEPBAJ BEIMUUHBI Z, IOJIY4EHHON IIPA KOCBEHHBIX U3MeE-
PCHUSIX, Yepe3 JOBEPUTEIbHBIC HHTEPBANIBI BEUYHH X, Y, T, I, U, V, h, MOJIy4eHHBIX B IPSIMBIX H3-
MEPEHUAX I CIEAYIOIUX 3aBUCUMOCTEN:

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

4. Kak n3o0pasutrcsa Ha rpaduke NOTPenIHOCTh BEIMYUHBI, OTJIOKEHHON BJOJIL OCH adcC-
IUCC.

JlabopaTopnasi padota Ne 2 «McciienoBanmne Kocoro yiapa 0 HakJI0HHYIO IIJIOCKOCTb»

1. Yro Takoe k03 PHUIMEHT BOCCTAHOBIEHUS CKOPOCTH, KAKOBA METOJIMKA €ro OIpeee-
HUS B JaHHOM pabore.

2. 3amucaTh 3aKOH JIBIYKEHUS [IApUKa MKy IIEPBBIM U BTOPHIM COYAAPEHUSIMHU C HAKIIOH-
HOU TUTOCKOCTBIO KOOPAMHATHBIM criocoOoM. Kak ompenenuts paccTosHue X U BpeMs t MexIy
TUMU COYJApEHUSIMH.

3. ChopmynupoBaTh 3aKOH COXPAHEHHS TTOJIHON MexaHu4yeckou sneprun. Kak on mpume-
HSIETCS B IaHHO# paboTe.

JlabopaTopnasi padora Ne 3 «Ynpyruii ynap mapos»

1.B kakux ciyyasx cucreMa mapoB OyneT3aMKHYTOM.

2.ChopmynupyiiTe 3aKOH COXpPAHCHHS HMITYJIbCA CUCTEMBI.

3.CoxpaHsieTcst I UMIYJIbC CUCTEMBI I1apoB nocie ynapa? [louemy?

4.Bun ynapa B manHou paborte. [Ipoananusupyiite nonydeHHbIH K03 UIIUEHT BOCCTa-
HOBJICHHSI SHEPTUH.

5.Korya nmonHas MexaHudeckast JHEpPTUsl CUCTEMBI COXpaHseTcs? PaBHBI T KHHETHYECKHE
SHEPTUU CHUCTEMBI IIApOB /10 U mocie yuapa?

6.Mo>xeT 1 B HEKOTOPOH CHCTEME HE COXPAHAThCS MEXaHUIeCKast SHEPTHS U OCTaBaThCs
MOCTOSTHHBIM MOMEHT MMITYJIbCa.

7.BpiBeiuTe pacueTHbIEe GOPMYIIBI CKOPOCTEH IIApOB MOCIIE yaapa.

JlabopaTopnasi padora Ne 4 «OmnpenejieHHe MOMEHTOB HHEPLHHM METOA0M KoJeda-
13070763

1. KakoB ¢u3uueckuii CMbIC MOMEHTa HHEPIIMH MaTepHaIbHONW TOYKH, TBEPIOTO Tela.

2. Kak BBIYMCINTE MOMEHT MHEPIMH TeJla OTHOCUTEIFHO OCH, MPOXOJISIIEH Yepe3 eHTp
macc.

3. Chopmymupyiite Teopemy Illtetinepa.

4. BeiBeUTE CBSI3b MEXKI1Y MAaKCUMaJIbHON YIJIOBOM CKOPOCTBIO CTEP)KHS M aMILTUTYAOMH
ero KoyiebaHuii.



5. llonyuure dpopmyny i pacyeTa MOMEHTA MHEPLUU 11apa, KOJbIA, CTEP>KHS OTHOCHU-
TEJIbHO OCH, IPOXOSAIIEH Yepe3 LEHTpP Macc.
JlabGoparopHas pa6ora Ne 5 «OnpenesieHue paanyca KpMBU3HbI BOTHYTOM MOBEPXHO-
CTH METO/IOM KATAIOLIErocsl MIAPUKA)
1. Y3 kakux COCTaBISAIOIIMX CKJIAbIBACTCS MOJIHASI SHEPIUs IIapUKa.
2. Korpa coxpansietcs ojiHasi MEXaHU4YeCKasi YHEPTHsl.
3. Kak HampaBieHbl CKOPOCTh U YCKOPEHHE LIEHTPa MaccC IIapuKa.
4. VKaXuTe MOJI0KEHUE [IapuKa, B KOTOPBIX €r0 IEHTP OyJeT UMETh:
a) MaKCHUMaJIbHOE YTJIOBOE YCKOpEHHE; 0) MaKCUMANbHYIO JTMHEHHYIO CKOPOCTh;
B) TAaHT'€HLIMAJIbHOE YCKOPEHNUE, PABHOE HYJIIO; T) HOPMAJIbLHOE YCKOPEHUE, PAaBHOE HYIIIO.
OOBsicHUTE Balll BEIOOP.
5. Kakoii B nMeeT TuHaMUYeCcKOe YpaBHEHUE KoJieOaHHH mIapukKa.
6. Chopmynupyiite ycioBus, Ipyu KOTOPHIX BO3HUKAIOT TAPMOHHYECKUE KOJIeOaHUsI.
7. [ToueMy yroy OTKJIOHEHUS IapuKa (0T MOJI0KEHUS PABHOBECHS) JIOJKEH OBITh Mall.

Tema 2. MoJieky/asipHas Gu3nKa 1 TEPMOIUHAMHKA
Huaukartop noctuxenusi: OINK-2.2.

JlabopaTopHas padora Ne 6 «Bya:xxHOCTH BO31yXa M METObI €€ U3MePeHHUs»

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

2. I'ne u xak ycTaHaBIMBAETCS TICUXPOMETP.

3. KakoBbl ipaBuiia HaOIIOICHUS 110 TICUXPOMETPY.

4. B uém 3aKiro4aeTcss OCHOBHOE OTJIMYUE aCIUPALMOHHOTO IICUXPOMETPa OT CTAHI[MOH-
HOTO.

5. KakoBo yCTpOHCTBO BOJIOCHOTO TUTPOMETPA.

6. AGComoTHAs BIaKHOCTh BO3IyXa paBHa 18,6 r/mM°. OHpeaenuTs yIpyrocTh BOASHOTO
napa npu remieparype Bozayxa +25,5 °C.

7. OnpenenuTs TOUYKY POCHI, €CJIM OTHOCUTEIbHAS BIAXXHOCTh cocTaiisieT 70 %, a Temre-
parypa +5,6 °C.

8. OmpenenuTh KONMYECTBO BOASHOTO Tapa, cojiepkarerocs B 1 M° Bo3yxa, eciu nedu-
LUT BiIakHOCTHU paseH 0,5 MM, a Temneparypa — 2,5 °C.

9. B 1 kr Bo3ayxa coiep>KUTCA 5 T BOJSHOTO mapa ripu temrneparype 20 °C u atmochepHom
nasienun 1008 rlla. OnpenenuTh OTHOCUTEIBHYIO BIAXHOCTh BO3yXa U JEPUIIUT BIaXKHOCTH.

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

1. Cdopmynupyiite |-e Hauamo TEpPMOIMHAMUKY ¥ 3aMUIIKTE €ro JJs HAealbHOro rasa.

2. Kaxkoii ra3 MOXHO CUHTATh UCATBHBIM. OT KaKUX TEPMOAMHAMHYECKUX MTapaMeTPOB 3a-
BUCHUT BHYTPEHHSIS DHEPIUs UICAJIBHOIO T'a3a U YTO OHA OIMUCHIBAET.

3. Kaxwe BeMUMHBI BXOJAT B ypaBHEHUE COCTOSIHUS HJICATBHOTO Ta3a.

4. JlaiiTe ompeaeneHUE TEIIOEMKOCTA. UeM OHa OTIMYAETCs OT MOJIAPHOM U OT YJEIbHOMN
TEINIOEMKOCTEH.

5. Tlowyemy nmst pa3HBIX MPOIIECCOB BEIMYMHA TEIIOEMKOCTH OTHOM U TOH K€ cucTeMa pas3-
JINYHA.

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

7. Kakoii mporiecc Ha3bIBaeTCA auadaTHICCKUM, TTOJIUTPOTTHIECKUM.

8. Jlokaxwure, 4TO M300apUUYECKUI, H3OTEPMUIECKUI M M30XOPUIECKUN MPOIECCHI SBIIS-
FOTCSl YACTHBIMHU CIIy4asiMH MOJIUTPOITHUYECKOTO.

9. Kak Ha nmpakTHKe OCYIIECTBUTH aIna0aTHUECKUN TPOIECC C Ta30M.

10. BeiBemute ypaBHenue [lyaccona st anmabarmaeckoro mporecca. Uto Takoe mokasa-
TeNb agnadaThl.



11. ineanbHplii Ta3 pacmmpsercs (CKUMaeTcs) aquadaTuiecku (M300apuiIecKy, H30TEPMHU-
4yecku). YTo mpH 3TOM MPOUCXOJUT C JIaBJIEHUEM, 00BEMOM, TEMIIEPATYPOM U BHYTPEHHEH 3HEP-
ruei raza. Hapucyiite npuMepHbie rpaduKku 3TUX MPOIecCoB Ha nquarpammax a) T - p; 6) T -V,
B)p-V.

12. 3anuumre BhIpakeHue BHyTpeHHed sueprum, temnoemkocreii C,,C, u nokasarens

anrabaThl B MOJIEKYJISIPHO- KUHETHYECKOH Teopun. Kak OHM 3aBUCSAT OT 4Kcia CTeleHe cBOOO b
| MOJICKYJI ra3a.

13. BnaxxHOCTh BO3/lyXa B KOMHAaTe HAUMHAET BO3pacTarh. UTO MpH 3TOM MPOUCXOIUT C €ro
IUIOTHOCTBIO U ITOKAa3aTeseM aaualdaThl.

14. Kakue npouecchl ¢ Bo3ayXoM B 6aiuioHe b Ha puc.3 - 2 npoucXoAsT Npy BITOJHEHUH
paboThI: a) MpHU HAaKaYMBAHUU BO3/AyXa; 0) MpH OTKpbIBaHUU KpaHa K; B) mpu ero mocneayromem
3aKkpbIBaHUU. [loueMy UMEHHO 3TH MPOLIECCHI.

15. B xakoil MOMEHT clleyeT IIJIOTHO 3aKPbITh KpaH MpHU BBINOJHEHUH padoThl. Ilouemy
JIaBJIEHUE BO3/yXa B 3aKPBITOM COCYJ€ HauMHAET CHOBA BO3pACTaTh JO BEIMUYHUHBI p2. B Kakoii
MOMEHT M 110 KaKOW MPUYMHE 3TOT PpOCT AaBlieHus npekpainaercs. [louemy naBieHue p2 He MOXKET
BO3pPACTaTh JI0 IEPBOHAYAILHOW BEIUYHUHBI P1 .

16. BriBeinTe ypaBHEHUS Al ONPEACTICHUS MOKa3aTens aauadarsl Y . JloKaKuTe 3TOT BbI-
BO/I.

17. Kak n3mepsieT naBieHne Bo3ayxa B Oamtone Mmanomerp M Ha puc. 3-2.

18. ITouemy 3KCIIEpUMEHTANILHO OIpeessieMas BeIMUNHA IOKa3aTels Y MEHbIIE TEOPETH-

yeckoil. Kakoii oHa toymxHa ObITh coriacHO Teopuu. OOBSICHUTE IPUYKUHBI PACX0XKICHUS.

JlabopaTopHas padora Ne 8 «Onpenenenne k03(ppuuMeHTa MOBEPXHOCTHOIO0 HATSI-
sKeHHs BOJbI METO/I0M OTPBHIBA KOJIbILA»

1. Kak 0OBSICHUTB CTpEMJIEHHE )KUJIKOCTH COKPATUTh CBOIO CBOOOIHYIO TOBEPXHOCTb.

2. Ha uro 3aTpaunBaeTcs paboTa nIpH yBEJIUYEHUH IOBEPXHOCTH KUIAKOCTH.

3. laTb nBa onpenenenus ko3 uimeHTa NoBepXHOCTHOIO HaTsHKeHUs. EAuHuIb! ero us-
MEpPEHHUS.

4. BeiBecTu pacueTHyro GopMyny KodppHUIMEeHTa TOBEPXHOCTHOTO HATSHKEHUS.

5. Kak HanpaBieHa cuia moBepXHOCTHOTO HATSDKEHUS B MOMEHT OTpbIBa KOJIbLIA.

6. Kak 1 oT yero 3aBUCST CHJIBI MOJIEKYJISIPHOTO B3aUMOJIEHCTBUS U KOAPPHUIIMEHT OBEPX-
HOCTHOT'O HaTSKEHUS.

7. MoxHO 1 onpeaenuTb Ko3QpPUINEeHT NOBEPXHOCTHOTO HATSKEHUS METOJIOM OTpbIBa
KOJIbIIA, €CJIM KUAKOCTh HE CMAYUBAET KOJIBLIO.

JlabopaTopnasi padora Ne 9 «onpenesienne Ko3gPpuunenTa BA3KOCTH KUAKOCTH MO
meroay Ctokcay

1. HanucaTh ob1iiee BbhIpakeHUeE JUIsl BI3KOM CHIIBI M IPOMIUTIOCTPUPOBATEH YEPTEKOM.

2. laTb onpezeneHue TMHaMHU4ecKoro KoaggunuenTa Ba3kocTi. KakoBa enHuLa €ro u3-
mepenus B CH.

3. Kakue cuibl JeCTBYIOT Ha MIAPUK, ABMKYILUNCS B TJIMLEPUHE.

4. Ilouemy pucka | 10JkKHA HAXOAUTHCS HECKOJIBKO HUXKE IIOBEPXHOCTH KUIKOCTH.

5. BeiBecTH pacueTHyio GopMyy TMHAMUYECKOro Kod(dduiinenTa BI3KOCTH L.

6. Kak BSI3KOCTb KMJIKOCTH 3aBUCUT OT TEMIIEPATYPBHI.

JlabGoparopHasi padora Ne 10 «onpenesneHue BA3KOCTH BO3AyXa, CPpelHeH TJIUHbI CBO-
0oaHOrO0 nNpodera MoJIeKyJ1 M UX 3(PPEeKTHBHOIO IMaAMETPa»

1. UYrto Takoe BI3KOCTb ra3za (SKUIKOCTH).

2. Yro Takoe cpenHss JJIMHA CBOOOIHOTO MpoOera MOJIEKYIIbI ra3a U OT Yero OHa 3a-
BHUCHT.

3. Haiite onpenenenue >pdexTuBHOrO AuameTpa mMojiekyi. [louemy s dexTuBHbIH
JaMeTp Beera 0OoJbIlie HCTUHHOTO.

4. Cdopmynupyiite moHsITHE MOJENN HUEATBHOTO ra3a. 3anuiIuTe ypaBHeHne MeH-

neneea-KnaneipoHa.



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

6. Jaiite onpeneneHue cpeaHel apupMeTHIeCcKon, cpeiHeil KBaipaTUYHON 1 Hanbo-
Jiee BEpOATHOM CKOPOCTEH MOJIEKYJI.

1. Urto Ttakoe yuciao Aoraapo u uucio Jlommuara.

8. Cnenaiite BbIBOA hopMyIt st <l>, o, n.

Tema 3. DjIeKTPUYECTBO U MATHETU3M
Nuaukarop nocruxenusi: OINK-2.2.

JlabopaTopHas padora Ne 11 «MocToBO# MeT0 U3MepeH I

1. W3MeHuTCs JTn yCJIoBHUE PaBHOBECHSI MOCTA, €CIIM TaJIbBAHOMETP M MCTOYHUK TOKA MOMe-
HSTh MECTAMHU.
2. Kak ¢opmymupyrorcst 3akonsl Kupxroda.
3. BeiBemuTe ycioBre paBHOBECHS MOCTA, HCTIONB3Ys 3aKOHBI Kupxroda.
4. 3anumute GopMyny Ui ONpENeTIeHNUs COMPOTUBIICHUS y4acTKa IenH, coaepxkKa-
IIETO TOCIIEOBATENHHO WM MAPALICITFHO COSTMHEHHBIE PE3UCTOPBI.

JlabopaTopHas pa6ora Ne 12 «3yueHue siBjIeHUs YJIEKTPONPOBOIHOCTH H OIpe/ieJie-
HHE yIeJIbHOT0 CONPOTHBJIEHUS METAJLIA»

KakoBbl OCHOBHBIE MOJIOKEHUS KIIACCUYECKON AJIEKTPOHHON TEOPHH METAJLIIOB.
anuuute GopMyiy Uil ONPEIeIeHNs IJIOTHOCTU TOKa.

3anumute 3akoH Oma B nuddepenunansHoi Gopme.

BriBenute 3akoH OMa U3 3JIEKTPOHHBIX MTPEACTABICHUIA.

B 4eM CyIHOCTb 3J1€KTPOCONPOTUBICHUS METAJIIIOB.

OT KaKuX mapamMeTpoOB 3aBUCUT COTIPOTUBIICHHE TIPOBOIHHUKOB.

BriBecti pacuetHbie hopmyisi (5) u (6).

Noogok~wdPE

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

JlabopaTopnasi padora Ne 13 «M3y4yeHne 3aK0HOB K0J1e0aTeIbHOI0 IBHKEHHUS C TO-
MOIIbI0O MAaTEMATHYECKOr0 MasiTHUKA)

1. Yro Ttakoe konebanus. CobcTBeHHbIe konebanus. CBoOoaHbIe Konebanus. ['apmo-
HUYECKHE KoJeOaHus.

2. JlaiiTe onpenieneHns aMIUIUTY/bl, (a3bl, IEPUOAA, YACTOTHI, IUKINYECKON 4aCTOTHI
Kosie0aHusl.

3. Yo Ha3pIBaeTCS MAaTEMaTHUECKUM MasTHUKOM.

4. Kakwne xonebaHusi MaTeMaTHYECKOTO MAsITHUKA CUATAIOTCSI MAJTBIMH.

S. BriBenute Gpopmyiy neproaa kosebaHuit MaTeMaTUYECKOr0 MasiTHUKA.

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

7. 3anumure ypaBHEHHE TapMOHHUYECKOTO KOJIeOaHus, HOACHUTE (PU3NUECKUI CMBICIT
BCEX BXOJSIIUX B HETO BEITMYHH.

8. [Tonyuure popmyiy asst pacyeTa MaKCUMAJIbHOM CKOPOCTH KOJICOTIOLIEHCS TOUKH.

9. [Toryunte dopMyny ans pacueTa MaKCUMaJbHOIO YCKOpPEHHUs KoseOiromiencs
TOYKH.

10.  Tlomyumre dopmyny ansi ompeneseHus BOCCTAHABIMBAIOIICH CHIIBI U €€ MaKCH-
MaJIbHOE 3HAaYEHUE.

11.  Tlonmyuure nquddepeHnnanbHOe ypaBHEHNE TAPMOHUYECKUX KOJIeOaHHi.
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12.  Cpuenaiite BeiBOA hopMyibl morpentHocTH (13).

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

JlabopaTopHas pa6ota Ne 14 «OnpenesieHue yCKOpeHHsi CBOOOIHOI0 NMajeHus € 1o-
MOIIbI0 QU3UYECKOT0 MASTHUKA)

1. laiiTe onpeneneHre MaTeMaTHYECKOTO U (PU3UUECKOTO MAsITHHUKA.

2.BeiBeniute popmyiy rnepuoja KoyiedaHui pusnueckoro MasiTHUKA.

3. Yro Takoe npuBeAeHHas AnuHa. Kak oHa cBsf3aHa ¢ MOMEHTOM WHEPUUH (PU3UIECKOTO
MasiTHUKA.

4. Yrto Takoe CONpsyKEHHbIE TOUKH.

5. Chopmynupyiite Teopemy lllTetinepa.

6. IlIap u qUCK ¢ OAMHAKOBBIMHU paliyCcaMd U MacCaMH COBEPLIAIOT KOJeOaHUs OTHOCH-
TEJIbHO FTOPU3OHTAIILHOM OCH, TPOXOAIICH 10 KacaTelbHON K MOBEPXHOCTH. PaBHBI 1M 4acTOTHI
UX KOJICOaHUH.

JlabopaTopHas padora Ne 15 «M3yueHne koJie0aHNi NPYKUHHOTO MASITHUKA)

1. KakoBbl HEOOXOMMBIE YCIOBHUS JJIsl BO30YKIEHUS TApMOHUYECKHUX KOJIEOaHU B MeXa-
HUYECKOU CUCTEME.

2. Uem ompexaensieTcs MepHoA, aMIUITMTY/Ia U HadainbHas (pa3a cBOOOAHBIX MEXaHUYECKHX
rapMOHUYECKHUX KOJeOaHUM.

3. KakoB ¢usmnueckuii cMbIca KO3 GUIHEHTA YIPYTOCTH TPYKUHBI.

4. 3anucath TUHAMHYECKHE YPABHEHUS U 3aKOHBI JBUKECHHS IPy3a Ha MPYKHUHE.

5. BeBecTr opmyny neproja KojieOaHuii MpyKUMHHOTO MasTHUKA.

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

1. UYro Ha3wiBaeTcs nudpakimeii cera.

2. Kax mpoucxoaut nudpakius Ha OJHOM IIEIH.

3. Kak nepepacrpenensieTcsi IOTOK CBETOBBIX BOJH Ha AU(PPAKIIMOHHON pelIeTKe.

4, Kax uzmensiercst nudpakiinoHHas KapTiHa OT MHOTHX IIEJIEH 10 CpaBHEHUIO C JH-
dpaxiueit OT 0HOM IIenu.

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

LIUOHHOM PELIETKH.

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

1. YeM 00bsCHsAETCS BpallleHHE IUIOCKOCTH KoJeOaHHi CBETOBOTO BEKTOpPA B ONTHYE-
CKM aKTUBHBIX BEIIECTBAX.

2. [Touemy B UCTIONIB3yEMOM MOJIAPUMETPE HAOII0AaeTCsl TPOHHOE TOJIe 3pEHHSL.

3. Kakoli crioco6 ypaBHMBaHMsI CBETOBBIX MOJIEH MPUMEHSETCS B MOJISPUMETPE.

4. OT yero 3aBHCHUT YroJ IOBOPOTA MJIOCKOCTH KOJIEOAHUI CBETOBOI'O BEKTOPA.

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

MCHHOCTH TpOfIHOI‘O TI0JIAA 3pCHUA.

Tema 5. KBanToBasi u aToOMHasi pu3uka
Nuauxarop pocrmxenns: OIK-2.2.

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

1. Yro Ha3pIBaeTCS CHEKTPAIbHOM U3ITydaTeabHOU CIOCOOHOCTHIO Tea.

2. Yro Ha3pIBaeTCA YHEPreTUUECKON CBETUMOCTBIO TENA.

3. Kakol 3aK0H H3J1y4eHUs SBIAETCA CAMbIM YHUBEPCAIbHBIM.



4. AGCONIOTHO YEepHOE TEJIO M Cepoe TEJI0 UMEIOT OJMHAKOBYIO TeMIiiepaTypy. Kakoe u3
HUX U3JTy4aeT OoJbIle.

5. Kakoii 3aKOH TEII0BOro U3Iy4EeHHUs UCIIONIb3YETCs B SPKOCTHOM ITMPOMETE.

6. Uto Takoe sSipKOoCTHas TeMIepaTypa.

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

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

1.Kakue Buasl poroapdekra cymectByror. Kakoii Bug potosddexra Bbl Hccie 0BaH.

2.Kak ¢otoHHas Teopus cBeTa o0bscHICT PoTodrhPeKT.

3.3anummre 3aK0H BHeIHero GoTtorddexra.

4.Yto takoe "kpacHas rpanuna” gporodddexra.

5.0T 4ero 3aBHCUT BEIMYMHA TOKA HACHILEHU pH HoTodddexTe.

6.Kakas xapakrepuctuka GpoTorpQexra 3aBUCUT OT YaCTOTHI AJAIOIIETO CBETA.

JlabopaTopnasi padora Ne 20 «M3yuyeHne crieKTpa BOAOPOJAA M ONpeAeeHHue MoCTo-
sinHoil Punoepra»

1. YT0 Takoe CIEKTp U3IIydECHHUS.

2. Yro Takoe creKkTpalibHas IMHHUSL, CEPHUSL.

3. Kakue cymecTByroT ceput B CIIEKTPE BOJOPOA.

2. Kak oObsicusier Teopus bopa nuHeiuaTslil ciekTp aTOMOB.

3. Kak 3aBucur pagmyc bopoBckoil OpOHUTHI OT TJIAaBHOTO KBAaHTOBOTO uncia N. Yemy
OH paBeH MpHU N —o0.

4. [Touemy B cieKkTpe BOJOPOAHOM JaMIlbl COCTOUT U3 OOJIBIIOIO YUCIIA JUHUI, a HE
TOJIBKO U3 JIMHUM aTOMAapHOI0 BOJOPO/A.

o. s 9ero ucnonp3yercs B TaHHOM paboTe pTyTHas jJamia.

Kpurepum ouenku:

1 6anJ BrICcTaBIgIETCS CTYACHTY, €CJIM OH MCUCPIIbIBAIOUIC, IOTUYCCKHU U apr'YMCHTUPOBAHO HU3JIa-
raet mMaTepHual o Teme J1abopaTopHOM paboThl; 0OOCHOBBIBAET COOCTBEHHYIO TOUKY 3pEHHUS MIPU
AHAJIN3€C DKCIICPUMCHTAJIbHBIX JAHHBIX, CBO6OI[HO OTBE€YACT Ha IIOCTABJICHHBLIC AOIIOJIHUTCIIBHBIC
BOIIPOCHI, JeJaeT 000CHOBaHHbIE BBIBOIHI ;

0,5 6anu1a BBICTAaBISIETCS CTYACHTY, €CITH OH IEMOHCTPUPYET JOTHYHOCTh U JIOKA3aTEIIbHOCTD 3~
JIOXKEHHUs MaTepHaa 1o teme JabopaTopHOi paboThl, HO IOMYCKAET OTAEIbHbIE HETOUHOCTH MPH
HCIIOJIB30BaHHUHN KIIOYCBBIX HOH?ITI/II\/'I; B OTBCTAaxX Ha JOMOJJHUTCIILHBIC BOIIPOCHI MMCIOTCS HE3HA-
YUTENIbHbIE OIIUOKH;

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

3agaHus A/ TEeKylero KOHTPOJIs

Bomnpocs! 17151 KOHTPOJILHBIX padoT

Tema 1. ®usnueckne 0CHOBBI MEXaHUKH
Nuauxarop pocrmxkenns: OIK-2.2.

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

. ChopMynupyiTe NPUHLUI CYNEPIIO3UIINN CUIL.

. B uém cocrout paznuune Mexay MOHATHSIMU SHEPTUU U pabOThI.

. Uem 00yCIIOBII€HO U3MEHEHNE TOTEHIIMAIBHON SHEPTUU.

YeM 00yCIIOBICHO U3MEHEHNE KMHETUYECKOM SHEPTUH.

. Knaccuueckast MexaHuka v rpaHUIIbl €€ TPUMEHUMOCTH.

. OCHOBHBIE 3aKOHOMEPHOCTH JIBUJKEHUSI TOUKH IO OKPYKHOCTH.

ONOUAWN R

9



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 U OHATHE MHEPLHUAIBHON CUCTEMBI OTCYETA.
Bropoii 3akon HploTOHA Kak ypaBHEHUE JBH)KEHUS.

Cuna xak pou3BOIHAs UMITYJIbCA.

Tpernii 3akoH Hpr0TOHA 1 3aKOH COXpaHEHHUsI UMITYJIbCA.
Heunepuuansusie cuctembl otcueta. CHibl HHEPIUH.

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

Teopema o nBMKEeHUU LIeHTpa nHepuuu. CucTeMa LIEHTPa UHEPIUY.
MomeHT umnysbca. 3aKOH COXpPaHEHUSI MOMEHTa UMITYJIbCa.

MomeHT cuibl. Y paBHEHUE MOMEHTOB.

CBsi3b MEX1Yy KHHETUUECKUMU SHEPTUSMHU B PA3JIMYHBIX CHCTEMAaxX OTCUETa.
3aKoH coXpaHeHHsI SHEepruu B Mexanuke. O0medu3nueckuii 3aK0H COXpaHeHHsI SHEp-

VYpaBHEHHUs IBM>KEHUS] M pABHOBECHS TBEPIOTO TENa.

DHeprus JBUKYLIErocs Tela.

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

VYpaBHEHUs paBHOBECHS U IBMXKEHUS )KHJIKOCTH.

WneanbHas U BA3Kast )KUJKOCTb.

['uapocTaTika HECKUMAEMOM KUIAKOCTH.

KunemaTndeckoe onucanue IBUKEHUS )KUIKOCTH.

Teuenue xxunkoctu no Tpyode. ®opmyna [lyazeiins.

3akonsl nmogodus. ®opmyna Crokca.

Vupyrue nanpsixenusi. 3akoH ['yka. PacTskeHue U cxxaTue CTepKHE.

Tema 2. Mouiexyasipuasi pu3uKa 1 TEPMOAMHAMHAKA

Nuauxarop aocrmxkenus: OIK-2.2.

1.

Ocobennoctu rpaduika QyHKIIUU pacrpeAesieHus] BETUYUHBI CKOPOCTH MOJICKYJT

NACAaJIbHOIO rasa.

NGO~ WN

rasa.

9.

10.

JlaBnenue ra3a ¢ TOUYKH 3pEHUST MOJICKYJIIPHO-KUHETUYECKONU TEOPUH.
Knaccudukanus u ycTpoiCTBO TEIIOBBIX MAIIUH.

OGpatumbie 1 HEOOpAaTUMBIE TEIIIIOBBIE TTPOIIECCHI.

OcHOBHBIE THIIBI TETNIOOOMEHHBIX aMapaToB.

TennoBoe nBkeHrne. MakpOCKOMMYECKHUE ITapaMeTPBhl.

VYpaBHeHHe cocTosiHUA. BHYTpeHHSss1 SHEPTHUs.

NHTEeHCUBHBIE M SKCTEHCHUBHBIE TApaMETPhl. Y paBHEHUE COCTOSHUS HICATbHOTO

OCHOBHBIE 3aKOHBI naCaJIbHOro rasa.
I[aBJ'ICHI/Ie raza ¢ TOYKH 3pPCHUSA MOHCKyHSIpHO-KHHCTH‘ICCKOIZ TCOpHU. MOJ'ICKy—

JSIPHO-KUHETUYECKUNA CMBICI TEMIIEPATYPBHI.

11.  TemnoeMKOCTh MHOTOAQTOMHBIX Ta30B.

12. [TepBoe Ha"aIO TEPMOTMHAMHUKH.

13.  Dutponus.

14.  Bropoe Hadaao TEpMOAMHAMMKH, TEPMOJUHAMHYECKHE MOTEHUHUAIbI U YCIOBUS
paBHOBECHSI.

15.  Tloustue o pusndeckoit kuneruke. {uddysus u rermonpoBoanocts. Koadpunu-

enT nudpdy3un. Koapdumuent remnonporogHoct. TemmneparyponpoBoaHOCTs. Bpems BbIpaB-
HuBaHus. Juddysus B razax u tBepAbIX Tenax. BaskocTs. [luHaMuueckuii 1 KuHEMaTHYECKUN
KO3(DPUIIMEHT BA3KOCTHU ra30B U KHUJIKOCTEH.
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16.  ®a3sl u pazoBble IpeBpaiIeHus. Y caoBue paBHoBecHs ¢a3. PazoBbie AUarpaMMBI.
Vpasuenune Kinaneiipona — Knaysuyca. Kputnueckas touka. MeracrabunbHbie cocTosiHus. Tpoii-
Hasl TOYKa.

17. YpaBHenue Ban-nep-Baansca. @a3oBbie nepexobl BTOPOro poa.

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

1. DJEKTpUYECKU 3apsa U HANPSHKEHHOCTh JIEKTPUYECKOTo Mmoiisl. JIMCKpeTHOCTb
3apsja.
3axoH Kynona. [Ipuniun cynepno3uuuy.
Pabora anekrpocrarnyeckoro mnous. L{upkyasius 31eKTpocTaTHYeCKOro MoJis.
[Torenunan. CBsA3b NOTEHIIMAJIA C HAIIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO TTOJISL.
[TpoBOAHMK B 3JIEKTPOCTATHUECKOM TToJie. M ieanbHbIi TPOBOIHUK.
EMKOCTB KOHJIEHCATOPOB PA3IMYHON T€OMETPUUECKON KOH(PUTYpaALIUH.
VYcnosue cymectBoBaHus Toka. 3akoHbl Oma u Jxoyns — Jlenna. CtopoHHUE
cuibl. DJIC ranpBaHMYECKOTO 3JIeMeHTa. 3akoH OMa JJisi yyacTKa LMy C TaIbBAHUYECKUM dJIe-
meHToM. [IpaBuna Kupxroda.

Nooohkown

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

BHEIIHEM MAarHUTHOM I1oJie. PaMKa ¢ TOKOM B OZJHOPOJHOM MarHUTHOM Iojie. MOMEHT CHJI, I€H-
CTBYIOILIMI HA PAMKY.

11.  SIBnenue snexTpomMarHuTHON uHAyKuuu. [Ipasuio Jlenna.
12. Toxk cmemenns. Cucrema ypaBHeHUH MakcBesia.

13.  Toxu ®yko.

14.  T'eneparop nepeMeHHOro Toka. llenu nepemeHHOro TOKa.

Tema 4. ®usuxa koaedanuii U BOJIH
Nuauxartop aocrmxkenus: OIK-2.2.

1. AMIIIUTYAQ, KpyroBas 4acToTa, (paza rapMOHMYECKHUX KoieOaHuil.

2. CrnoxeHne CKaJIIpHbIX U BEKTOPHBIX KOJIeOaHuil.

3. MasiTHUK, Tpy3 Ha IPYKUHE, KOJIeOaTeIbHbIH KOHTYD.

4. CBoboanble 3aTyxarouue kosnedanus. Koapduument 3aryxanus, sorapupmuyec-
KU IEKPEMEHT, JOOPOTHOCTb.

S. da3oBas MIOCKOCTh OCHUIIIATOPA. DHEPreTHYecKre COOTHOIEHUS Al OCIIMILIS-

topa. [IoHaTHE O CBA3aHHBIX OCHMILIATOpaX. [[eficTBHE NepHOANYECKUX TOJTYKOB HA TapMOHHUYE-
CKHMI OCLUJIUIATOP.

6. Pe3onanc. Pe3oHaHCHBIE KpUBEIE.

7. OcumuiaTop Kak CreKTpajibHbIi nmpubop. MoaynupoBaHHble Konebanus. CriekTp
aAMIUTUTYAHO-MO/TYJINPOBAHHOTO KOJICOAHNSI.

8. Brinyx/1eHHbIE KOJI€OaHUsT OCIMIUIATOpA MO/ ASHCTBUEM CHHYCOMIAIBHOM CHUIIBI.
AMIuTyzaa v (asza npu BeIHYKIEHHBIX KOJIEOaHUSIX.

9. Brinyx/1eHHbIE KOJIeOaHUS B AJEKTPHUECKUX HETSIX.

10. Bosnsl. [1nockas ctanimoHapHasi BOJIHa.

11.  Ilnockast cuHycoMaJIbHAs BOJTHA.

12.  berymmue u CTOSYME BOJIHEI.

13.  da3oBas CKOpPOCTh, JUIMHA BOJHBI, BOJIHOBOE YUCIIO.

14. [Tonspuzanus.

15.  HurepdepeHuns CHHYCOUJATBHBIX BOJH.

16. Pacnpoctpanenue BOJH B cpefiax ¢ AUCIIEPCUEH.
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17.  UHrepdepeHIs MOHOXPOMATHIECKUX BOJIH.

18.  ®DyHKIUA KOTEPEHTHOCTH.

19.  UHurepdepeHius BOJH.

20.  Ilpunnun [oiirenca — @penens. [pubmmkenne Openens. [Tpubmmkenne OpayH-
rodepa.

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

[IUOHHAsI PEIeTKA.
22.  Jludpaxmus Ha KPyTIOM OTBEPCTHH.
23.  Hudpakmus @paynrodepa u CrieKTpaabHOE Pa3IoKEHHUE.

Tema 5. KpauToBasi u aToMHasi PU3HKA
Nuauxarop gocruxenus: OIK-2.2.

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

2. [Toctynatet bopa.

3. JIuneituarele ciekTpsl aTOMOB. I IpHINI COOTBETCTBUA. DHEPTUSA U UMITYJIBC CBE-
TOBBIX KBaHTOB.

4. DneMeHTapHas KBAHTOBAs TEOPUS U3IydeHUs. TennoBoe paBHOBECHE U3ITyUYEHUS.

S. ['umoresa ne bpoits. Judpakums 31nexTpoHoB. Judpaknus HEUTPOHOB.

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

7. SAnepHele peakuuu. MexaHu3Mbl SACpHBIX peakuuil. PannoakTuBHbIE npeBpalie-
HUS aTOMHBIX S7EP.

8. Peakuus spepnoro nenenus. Llennas peakuus aenenus. Snepusiid peakrop. [Ipo-
OyieMa HCTOYHHUKOB SHEpruu. TepMosiiepHbIe peaKIiH.

9. VYrpaBisieMbIi TEPMOSIEPHBII CUHTES.

10.  ATOMHO-MOJEKYJISIpHOE CTPOCHHUE BEIECTBA.

11.  ArtomHoe sapo. KBapku. DnemeHTapHbIe YaCTHUIbL, IENTOHBI, apoHbl. B3aumonpe-
BpallleHUs YaCTHULL.

12. CwibHOE, DJJIGKTPOMAarHUTHOE, cJla00€ U TpaBUTALMOHHOE B3aUMOJICHCTBHUS.
WNepapxus B3aMMOAECHCTBUM.

13. O enuHBIX TEOPHSIX MATEPUHU U TIOJIS.

14.  dusnueckas kapTUHA MUpPa Kak (uaocodcekas kareropus.

Kpurepun onenkn:

2 6aj1ia - BBICTABIISIETCA CTYACHTY, €CIIM HCUEPIBIBAIOLIE, TIOCIIE0BATENIBHO, YETKO U JIOTHYECKH
CTPOMHO M3J1araeT MaTepual, yMeeT TECHO YBA3bIBaTh TEOPHUIO C MPAKTUKOM, MPaBHILHO 000CHO-
BBIBACT MPUHATOC PCIICHUEC, BJIAJACCT PA3HOCTOPOHHHMMHU HABBIKAMU W IMPUEMAMH BBLIIIOJTHCHUA
IIPAKTUYECKUX 3a]ay;

1,5 6a/110B - BBICTABIISIETCSI CTYIEHTY, €CJIU OH 10 CYLIECTBY U3J1araeT MaTepual, IpaBUIbHO MIPU-
MEHSET TEOPETUYECKUE MOJOKEHUS NIPU PELIEHUH TPAKTUUYECKUX BOIPOCOB U 3a7ay, BIAJIEET HE-
06XOJII/IMI)IMI/I HaBbIKaMU U IIpUEMaMU UX BBITIOJIHCHUS,

1 6as1 - BBICTABIAETCS CTYIEHTY, €CIIM OH MMEET 3HAHUS TOJILKO OCHOBHOTO MaTepuaa, HO He
YCBOMJI €T0 JIeTalIel, T0IyCKaeT HEeTOYHOCTH, HEIOCTATOYHO MpaBUIIbHbIE (POPMYIIUPOBKH, HAPY-
LIEHUs] JIOTUYECKON MTOCIEA0BATENBHOCTH B U3JI0KEHUH IIPOrpaMMHOI0 MaTepuaa.

0 6an1a - BBICTABIISETCS CTY/ACHTY, KOTOPBIA HE 3HAET 3HAYUTENIbHON 4acTH MPOrpaMMHOTO Ma-
Tepuana, JI0IyCKaeT CyIIECTBEHHbIE OLUIMOKH, HEYBEPEHHO, C OOIBIIUMH 3aTPYAHEHUSIMH OTBE-
YacT Ha TPAaKTUKOOPUCHTUPOBAHHBIC BOITPOCHI.
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33}13HHH AJIA TBOPYECKOI'0 peﬁTnHra

Tembl nokJI210B

Tema 1. ®uzuueckne 0CHOBLI MEXAaHUKH
HNuaukarop nocrukenns: OIK-2.2.

. Meronb! pu3nuecKoro UCCIeI0BaHUS: OIIBIT, THIIOTE3a, IKCIIEPUMEHT, TEOPHSI.
. Baxxneiimme stamnbl HICTOpUU (HU3UKH.

. Ponb u3MKHM B pa3BUTHM TEXHUKHU M BIMSHUE TEXHUKH HA pa3BUTHE (PUUKU.
. Pazmepnocth puznueckux BenuuuH. OcHoBHBIC enuHUIB CU.

. [Ipenmer mexanuku. Kiraccuueckass MExaHHKa.

. Ponb poccuiickux ydeHbIX B CTAHOBJICHUU (DU3HUKU.

. Poccuiickue yuensie — naypeatsl HobeneBckoi mpeMun 1o gpusuke.

. Ponp MaTeMaTuKH B ONUCAHUM SIBJICHUN TPUPOIBI.

. Maremaruueckuil anmnapaTt GU3NKH.

10. Pa3BuTue ¢pusnyeckoii Hayku B Poccun Ha COBpEMEHHOM JTarie.

11. Hayunsble ¢u3udeckue mKobl B COBpeMeHHO# Poccun.

12. 3nauenue 3akoHoB 1. HproTOHA B CTAHOBIEHUH KJIACCUYECKON (DU3BHKHU.

O 0 IO DN W~

Tema 2. MouiekyiasipHast pu3MKa U TePMOIMHAMHUKA
Nuaukarop nocrmxenusi: OIK-2.2.

JluHaMu4eckue 1 CTaTUCTUYECKHE 3aKOHOMEPHOCTH B (pU3HKe.

CraTtucTu4eckuii 1 TEpMOAMHAMUYECKUNA METOIBL.

JlaBiieHHeE ra3a ¢ TOUYKH 3pEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
MonexkyJIsipHO-KHHETUYECKUI CMBICIT TEMIIEPATYpPHI.

IlepBoe 1 BTOpOE HA4YAJIO TEPMOIUHAMUKHU.

Tennossie MamuHebl. [{ukn Kapro. Makcumanshsiil KI1/] TeruioBoii MammHsI.
[ToBbrmieHune 3¢ (heKTUBHOCTH paboTHI IBUTAaTENed BHYTPEHHETO CrOPaHHUs.
[ToBbimenue 3¢ pexkTUBHOCTH PaOOTHI AU3EIBHBIX ABUTATEIEH.

IIpoeKThI BEUHBIX ABUTATENIEH U JOKA3aTEIbCTBA HEBO3MOKHOCTH UX CYILECTBOBA-

CoNR~WNE

HUS.

10.  Pacnpenenenue Makcpemia. Pacnipenenenue yacTuil Mo aOCOIIOTHBIM 3HAUYEHUSM
ckopocTi. CpenHssi KHHeTHYecKas sHeprusi yacTull. CKOpPOCTH TEIJIOBOIO ABM)KEHUS YaCTHII.
Pacnpenenenue bonbsimana. Paciipenenenue ['m66ca.

11.  DnexTpuyecKkuil TOK B BaKyyMe.

12. TepMoa/Ie€KTpOHHAs! SMUCCHS.

13.  Dnexrpuueckuii TOK B raze. [Iporecchl HOHM3AMKM U PEKOMOMHALIMHU. DIIEKTPO-
IPOBOJHOCTH CIIA00MOHU3UPOBAHHBIX T'a30B.

14. [Tonsitue o miazme. Ilnasmennas gacrota. [lebaeBckas IiuHA. DIEKTPOIPOBOI-

HOCTbD I1JIa3MBEI.

Tema 3. DiieKTpUYECTBO U MATHETH3M
HNuauxarop gocruxenus: OIK-2.2.

[IpeameT kaaccu4ecKoil EKTPOIUHAMUKH.

DHEeprus B3auMOJICUCTBUA JIEKTPUUECKHUX 3aPSAI0B.
3akonbsl Oma u [Jxoyns — Jlenna.

Cwua JlopeHnnia u cuna Ammepa.

Cucrema ypaBHeHUI MakcBesia B 3JIEKTPOAMHAMUKE.

okrwdPE
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6.
7.

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

KCHHBIX ITPOBOJHUKOB. 9Hepr1/151 KOoHJCHCaTOpAa. IInoTHOCTB OHEPIrUr IJBJICKTPOCTATHYCCKOI'O

TOJISL.
8.
9.

10.
11.

JTYKITUH.

JIBmKeHne 3apsKEHHOM YaCTHIBI B 3JICKTPHYECKOM M MAaTHUTHOM TTOJISIX.
3akoH buo — Casapa. [IpuHnun cynepno3uuuu.

MaruauTHas sHeprust Toka. [I10THOCTE MarHUTHOM SHEPTUH. DHEPTUs U CHIIBL.
dapaneeBcKas 1 MaKCBEIUIOBCKAst TPAKTOBKA SIBIICHUS 3JIEKTPOMArHUTHOM WUH-

Tema 4. ®usuka koedanuii U BOJIH

Nuaukarop gocrmxenus: OIK-2.2.

1.

ITonsaTtue o xonedaTeIbHBIX Imponeccax. EI[HHBIﬁ noaxoa K KOJIEOaHUSIM pasjanu-

HOW (pU3MYECKON IPUPOIBI.

2.
3.

HOCTBIO.

ROOo~NOoOA

®penens.

11.
12.
13.

0.

KommuiekcHas popma npezacraBineHus konebanuii. BektopHsie quarpamMmel.
[Ipouiecc ycranoBnenus koiebanuii. BpeMsi ycTaHOBIEHUS U €0 CBSI3b C JOOPOT-

®Pu3nYecKue CUCTEMBI, COACPKALIUE HENMHENHOCTD.

Cdepuyeckue v HIUIMHIPUUECKUE BOIHBI.

Oddext Jlonmuiepa u ero NpUMEHEHNE B TEXHUKE U MEIUIIHHE.

[IpononbHBIE BOJHBI B TBEPAOM Teme. BekTtop YMoBa.

VYipyrue BOIHBI B ra3ax U KUIKOCTAX. Y JapHbIE BOJIHBI.

Hudpaxus @paynrodepa u CeKTpaaIbHOE pa3ioKeHHeE.

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

[Tpumenenne naTepdepeHnnn B TexHuke. aTephepomerpsl.

[Tpuniun ronorpadun. Pacnpoctpanenue cBera B BELIECTBE.
DNeMEeHTHl KPUCTAIUIOONTUKU. DIIEKTPOONITHIECKHE U MAarHUTOONITUYECKHE SIB-
JICHUS.

Tema 5. KantoBasi u aToMHasi pu3uKa

Nuauxarop gocruxenus: OIK-2.2.

1.

N

HUKA.
3.
4.
5
6

I'epnaxa.
7.
8.
9.

CMBICIJI.

10.
11.
12.

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

DIeMEHTEI CHGIII/I&JIBHOﬁ TCOpHUU OTHOCUTCIBHOCTH.

ATOMHas QU3MKa U SHEPTreTHKA.

®oroaddext. Ipdext Komnrona.

ObocHoBanMe uzel kBantoBaHus: onblTel @panka u ['epua, onbiTe LTepHa u

OOBscHEeHHE TYHHENTBHOTO 3P QeKTa U yCTOWIMBOCTH aTOMA.
Vpasuenue lllpennHrepa u ero npuMeHeHHE.
3amaHue COCTOSHUS MUKPOYACTHIL; BOJIHOBAs (DYHKIIHS;, €€ CTaTUCTHYECKHI

OcHOBHBIE TIOJI0KEHHUS 00IIEH TEOPUU OTHOCUTEIBHOCTH.
CTpyKTypa 27I€KTPOHHBIX YPOBHEH B aTOMax.
[Tpuniun paboTsl KBaHTOBOTO reHepaTopa. TBepI0TeNbHbIE U ra30pa3psIHbIe Ja-

3epbl. Pagnocnekrpockonus. [lepssiii Masep. IlepBble s1a3epsl.

13.

CTaTHCTHYECKOE OIMCAaHNE KBAHTOBOM CUCTCMBI, pa3JIMINC MCXKY KBAHTOBOMECXaA-

HUYECKON U CTaTUCTUYECKON BEPOATHOCTSIMHU.
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14.  Teopema Hepucra u ee ciencrBusl.

15.  Crpoenune xpucramioB. MccienoBaHue KpHUCTAUIMYECKUX CTPYKTYpP METOJaMHU
PEHTIeHO-, YIIEKTPOHO-, HEHTpOHOTpaduu.
16. Toveunsle neeKThl B KpUCTAIIAX: BAKAHCUHU, IPUMECH BHEIPEHUS, IPUMECH 3a-

MmenieHus. KpaeBble 1 BUHTOBBIE AUCIOKAlMU. JIMCIOKAUs U TUIACTUYHOCTh. AKYCTUYECKUE U
ONTHYECKUE KOJICOAHUS] KPUCTAJUIMYECKON PEIICTKH.

17.  DxkcnepuMeHTaIbHOE HCCeI0OBaHUE KOJeOaTeIbHOro CIEeKTpa: MOIJIOIMIEHNEe UH-
(dpakpacHOTO U3NMy4eHHS B MOHHBIX KPUCTAJIaX, KOMOWHAIIMOHHOE paccessHue, Heynpyroe pac-
CESHUE HEUTPOHOB.

18.  TemnoeMKOCTh KPHCTAUIOB MPHU HU3KUX U BBICOKMX TemIeparypax. Pemerounas
TEIUIONPOBOAHOCTD.
19.  DrexrponpoBoaHOcTs MeTaI0B. Hocurenu Toka B MeTajlax, TOUHOCTb KJlaccuye-

CKOM AJICKTPOHHOW TEOpUHU. DIICKTPOHHBIN (epMu — ra3 B MeTajuie. Hocurenn Toka kak KBa3uva-
CTHUIIbI, DJIEKTPOHHAS TEINIOEMKOCTb.

20. O eauHBIX TEOPHSIX MAaTEPUU U MOJIS.

21.  dwusudeckas KapTHHA MHpa Kak Qrtocodckast KaTeropus.

Kpurepun onenkmn:

2 Dayia - BBICTaBISIETCS CTYACHTY, €CIM COJEp)KaHUE JIOKJIa/Ja COOTBETCTBYET 3asiBICHHON B
Ha3BaHUU TEMAaTHKE; J0KJIa] OPOPMIIEH B COOTBETCTBUM C OOIIMMU TPeOOBaHUSIMH HAIlMCAHUS U
MOJArOTOBJIEHA €0 MPE3EHTALMSI; JOKIJIa] NMEET YETKYI0O KOMIIO3ULIUIO U CTPYKTYpPY; B TEKCTE J0-
KJIaJ1a OTCYTCTBYIOT JIOTHYECKHE HAPYIICHHSI B TIPEACTABICHUN MaTepHalia; KOPPEKTHO OPOPMIICHBI
U B ITOJIHOM 00BEME MIPEICTABIICHBI CIIMCOK MCIIOIB30BAHHOM JTUTEPATYPHI U CCHUTKH Ha UCIIOJIB30-
BaHHYIO JIUTEPATypy B TEKCTE JOKJIaJa; JOKIAJ MPeACTaBiIsieT cO00M caMOCTOATENbHOE HCCIE10-
BaHUe, MPE/ICTAaBICH KAYEeCTBEHHBIN aHAIN3 HAlJIEHHOro MaTepuaia, OTCYyTCTBYIOT (paKThl IUIaru-
aTa,

1,5 6an/10B - BBICTABIISETCS CTYICHTY, €CIIM COJIEpKaHHUE JOKJIa/la COOTBETCTBYET 3asBICHHON B
Ha3BaHWU TEMATHKE; JOKJIa] 0()OpMJIIEH B COOTBETCTBHH C OOLIMMU TPeOOBAHUAMHU HAIIMCAHUS pe-
¢epaTa, HO €CTh MOTPEIIHOCTU NMPH O()OPMIICHUHU 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 OIINOKH
B 0()OPMIIEHUH; KOPPEKTHO O(hOPMJIIEHBI U B IOJTHOM 00BEME MPEJCTABIEHBI CCHUIKH Ha UCIOJIB30-
BaHHYIO JIUTEpATypy B TEKCTE JIOKJIaJa; AOKJIAJ MpeICTaBlIsieT coO00i caMOCTOATEIbHOE UCCIIEO0-
BaHUe, MPE/ICTAaBICH KAYeCTBEHHBIH aHAIN3 HallIGHHOTO MaTepuasna, OTCYTCTBYIOT (aKThl IJIaru-
aTa;

1 a1 - BbICTaBIISIETCS CTYZIEHTY, €CIIN COJIEp’KaHue JI0KIIaa COOTBETCTBYET 3asiBIICHHON B Ha3Ba-
HUM TEMaTHKE; B IIeJIOM JI0KJIaZ 0()OpMIIEH B COOTBETCTBUU C OOIIMMH TPpeOOBAaHUSIMHU HAIMCAHUS
JTOKJIaJ1a, HO €CTh MOIPEUIHOCTH B TEXHUYECKOM O0()OPMIIEHUH; B LIEJIOM JOKJIa UMEET YETKYIO KOM-
MO3ULUIO U CTPYKTYpPY, HO B TEKCTE JOKJIAJ €CTh JOTUYECKHE HAPYIIEHUS B IPEICTaBICHUN MaTe-
puana; B MOJIHOM 00BbEME MPEJICTaBIEH CIMCOK MCIOIb30BaHHON JIUTEPATyphl, HO €CTh OIIUOKU B
oopmIIeHNH; HEKOPPEKTHO O(hOPMIICHBI I HE B MIOJHOM 00bEME MPECTABICHbI CCHUIKU Ha UC-
M0JIb30BAHHYIO JINTEPATYpy B TEKCTE JOKJAJa; B IEJIOM JOKJaJ MpeACTaBisieT co0oi caMocTos-
TEJIbHOE MCCIIeI0BaHNe, IPECTAaBIICH aHAJIN3 Hall/IeGHHOT0 MaTepuaia, OTCYTCTBYIOT (DaKThI IUIaru-
aTa;

0,5 0as1a - BBICTABISIETCS CTYACHTY, €CJIH B LIEJIOM COJIEpKaHUE T0KJIaJa COOTBETCTBYET 3asBJICH-
HOM B Ha3BaHUM TEMATHKE; B JIOKJIa/le OTMEUEHbI HapylIeHUs O00IUX TpeOoBaHUI HaMMCaHUs J0-
KJIaJ1a; €CTh OIIMOKH B TEXHUYECKOM O(OPMIICHUH; €CTh HapyIIEHUS] KOMIIO3UIIMU U CTPYKTYpPHI; B
TEKCTe JIOKJIa/la €CTh JIOTHYECKHE HapyIlIeHUs B MPEACTaBICHUM MaTepuasa; B MOJHOM 00BbEME
NPEJCTaBICH CIMCOK MCIIOJIb30BAaHHOM JIUTEPATyphl, HO €CTh OUIMOKH B O(OpPMIIEHUH; HEKOp-
PEKTHO O(OPMIIEHBI M HE B MOJTHOM 00BbEME MPEACTABICHBI CCHUIKM Ha MCIOJIb30BAHHYIO JIUTEpa-
Typy B TEKCTE JIOKJIaJia; TOKJIAJ He MPeICTaBIIsAeT cO00M caMOCTOATENIBHOTO UCCIIE0BAHMS, OTCYT-
CTBYET aHaJIM3 HalJIEHHOr0 MaTepuala, MIPUCYTCTBYIOT YacThle Clydau (pakToB IJIaruara;
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0 6aJu1a - BBICTABISETCS CTYACHTY, €CJIU COJIEpPKaHue JI0KJIa/la HE COOTBETCTBYET 3asBJICHHOW B
HA3BaHWM TEMATUKE WU B JIOKJIAJIe OTMEUEHBI HAPYIICHHUS OOMIMX TpeOOBaHWI HANHMCAHUS JI0-
KJIaJia; €CTh OIIMOKH B TEXHUYECKOM O(OPMIICHUU; €CTh HapYIICHHsI KOMIIO3UIIUU U CTPYKTYPHI; B
TEKCTE JOKJIaJa 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/Aa; JOKJIA] HEe MPEACTABIsAET COOON CaMOCTOSTEILHOTO HC-
CIIEZIOBaHMS, OTCYTCTBYET aHAIM3 HAWJIEHHOTO MaTepHaja, TeKCT JAOKJana MpeICcTaBiseT co0oi
HenepepaboTaHHBINA TEKCT IPYroro aBTopa (Apyrux aBTOpOB).

METOAUYECKUE MATEPHUAJIbI, XAPAKTEPU3YIOHIUE JTAIIbI

O®OPMUPOBAHUA KOMHETEHIIJ/Iﬁ BO BPEMJ ITPOBEJIEHUA
INPOMEXYTOYHOU ATTECTALLUU

TunoBasi CTpyKTypa 3a4e€THOIO 3aJaHUS

Haumenosanue oyenounozo cpeocmea Maxcumanwvhoe Konuue-
cmeo 6annos
Bonpoc 1 YpaBHeHue coCcTOsiHUS UAcaIbHOTO Ta3a. OCHOBHBIE 10
3aKOHBI HJI€aJIbHOTO rasa.
Bonpoc 2 Unrtepdepennus BosnH. KBazsuMoHOXpOMaTHUECKHE 10

BostHbl. DyHKIMSA KorepeHTHOCTU. MHTEephepomeTprl. Bpemen-
HOE ¥ CIIEKTPAJIBHOE PACCMOTPEHNE HHTEP(PEPEHIIMOHHBIX SIBJIC-
Huil. Intepdepennus BoiH. KBa3MMOHOXpOMAaTHYECKUE BOTHBI.
Oynkuust korepeHTHocTH. HMHTepdepomerpsl. Bpemennoe u
CHEKTPaJIbHOE PACCMOTPEHHE HHTEP(PEPEHIIMOHHBIX SBICHUI.
Ilpakmuueckoe 3adanue 3aMkHyTas kaTtymka u3 100 BUTKOB 20
miomansio 10 cM? moMelieHa B 0OJHOPOJHOE MAarHUTHOE TIONE,
MEPIEeHIUKYJIAPHOE IMIOCKOCTH OCHOBaHMS KaTywmku. Ilpu u3-
MeHeHun MmarHutHoro mnosis Ha AB = 0,1 Tn 3a Bpemsa At =
0,1 ¢ B karymke Boigensercs 0,001 Ik Terorel. YUeMy paBHO
COIIPOTHBJICHUE KATYLIKH.

Tunoeoii nepeueHsb 60onpocoe K zauemy:

1. [Ipenmer gusuku. Meroas! GpU3NUECKOro HCCIEA0BAHUS: OIBIT, TUIIOTE3a, IKCIIEPH-
MEHT, TEOPUS.

2. Baxkneiimume sranel ucropun Gusuku. Ponb Gu3nku B pa3BUTUU TEXHUKU U BIHUSHUE
TEXHUKU Ha pa3BUTHE (PU3HKH.

3. Pazmepnocth puznueckux BenuuuH. OcHoBHBIE enuHUIB CU.

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

CKH€ MOJIETIM: MaTepuabHas TOUKa (4acTUlla), CHCTeMa MaTepuaIbHbIX TOYEK, aDCOIIOTHO TBEP-
J10€ Teno, cruiouHas cpena. IlpoctpanctBo u Bpems. Kunematnueckoe onvcanue npuxkenus. Ips-
MOJIMHEMHOE JIBUKEHHUE TOUKHU.

5. JIBM>KEHHE TOYKHM MO OKPYKHOCTH. YTJIOBas CKOPOCTb M YIiIoBoe yckopeHue. Cko-
POCTh M YCKOPEHHE IPU KPUBOJIMHEWHOM JBHKeHMHM. HopManpHOE M KacaTelbHOE YCKOpPEHHE.
BekTop yriioBoi CKOpOCTH.

6. OcHoBHas 3aga4ya TMHaMUKU. [[OHSITHE COCTOSTHUA B KJTACCUYECKOW MEXaHUKE. Y paB-
HEeHMs JBHXeHus. Macca u uMnysbce. [ paHUIBI IPUMEHUMOCTH KJIACCHYECKOro crocoda onmuca-
HUS IBUKECHHSI YaCTULL.

7. [TepBrlii 3ak0H Hpr0TOHA U MOHATHE UHEPLMAIIBHOW CUCTEMBI OTCcUeTa. BTopoi 3akoH
HproToHa kak ypaBHeHMe JBH>KeHMs. Cuila Kak Iponu3BoAHas uMmnyibca. Tpernii 3akoH HeroTroHa
Y 3aKOH COXPAaHECHHH UMITyJbca. HenHepuuaibHble CUCTEMBI OTCYETA.
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8. Cuibl B ipupoae. Kimaccudukanus v mpuMepsl CHIL.

9. 3aKOH COXpaHEHHS UMIYJIbCa KaK (PyHIaMEHTAJIbHBIN 3aKOH MPUPOABI. MOMEHT UM-
IIyJIbCa. 3AKOH COXPAaHEHUs MOMEHTA UMITyJIbCa. MOMEHT CHIIBI. Y PaBHEHHE MOMEHTOB.
10. Pabora u kuneTnueckas sHeprus. MomHocTs. CBSI3b MEXy KHHETUYECKUMHU SHEPTH-

SIMU B Pa3JIMYHBIX CUCTEMaX OTCYETa. DHEPIUsl ABMKEHHUS TeJla KakK 1esoro. BHyTpeHHssa sHeprus.
KoHcepBaTtuBHBIE M HEKOHCEpBaTHBHBbIC CWJibl. [loTeHIManbHas sHEprus. 3aKOH COXpaHEHUS
SHepruu B MexaHnuke. O0medu3nueckuil 3aKOH COXpaHEHUsI SHEPTUH.

11. VYpaBHEHMsI IBUKEHUS U PABHOBECHUS TBEPAOIO Teja. DHEPIUs IBUKYILIErOcs Telna.
MoMeHT nHepLIHHU Tejla OTHOCUTENIBHO OCU. BpamjaTenpHblii MOMEHT.

12. OOu1re cBOMCTBA JKUIAKOCTEH U ra30B. YPaBHEHUS PABHOBECHS M JABIKEHHS JKUKO-
ctu. MneanbHas u BA3Kas )KUIKOCTb.

13. I'mppocratuka HeCKUMaeMOW KHAKOCTH. KUHEMaTHdecKoe ONMUCAaHHUE JIBUKEHHUS
xuakocTH. CTalMoHapHOE IBUKEHHE UiealbHOM xuaKkocTH. KoadduuueHt Ba3KocTH.

14. Teuenue xxuakoctu no Tpyode. @opmyna Ilyaszeins. 3akonsl momobus. Dopmyna
Crokca. 'maponnHamMuyeckast HeyCTOWYMBOCTh. TypOyJIEHTHOCTb.

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

16. JIuHaMU4ecKre U CTaTUCTUYECKHE 3aKOHOMEpPHOCTH B (u3uke. CTaTUCTHYECKUN U
TEPMOJAMHAMUYECKUI METOABIL. TeruioBoe ABnxkeHne. MakpoCKONIMYECKHE ITapaMeETPBI.

17. VYpaBHeHue cocTossHUs. BHyTpeHHss 3Heprus. IHTEeHCUBHBIE M SKCTCHCUBHBIE IIapa-
METPBI.

18. VYpaBHEHME COCTOSHUSA UACATBHOrO raza. OCHOBHBIE 3aKOHBI UCAIBHOTO ra3a.

19. JlaBiieHHE ra3a ¢ TOYKM 3pEHUS MOJIEKYISIPHO-KMHETUYECKON Teopur. MOJEKYIsIpHO-
KMHETUYECKUI CMBICII TEMIIEPATYPBI.

20. Pacnpenenenne MakcBesuia. Pacripenenenue 4acTtui] 1Mo aOCOJIOTHBIM 3HAYEHUSAM

ckopocTd. CpenHsas KMHeTHYecKas sHeprus dactull. CKOpPOCTH TEIJIOBOIO ABM)KEHHS YAaCTHII.
Pacnpenenenue bonbimana. TemioeMKOCTb ra3osB.

21. OO6patuMble U HeOOpaTUMBbIE TEJIOBbIE Mpolecchl. [lepBoe Hayamo TepMOIMHAMUKH.
DHTpOHSI.

22. Bropoe Hauano tepmogunamuku. Ternosbie MamuHbl. [{uki Kapro. MakcnManbsHbIi
KII/I rermoBoit mammHsl. [IpuHIMI BO3pacTaHus SHTPOIIHH.

23. [Tonsatue o ¢puznyeckoit kunetuke. Auddysus u Tennonpooanocts. Koappumuent
muddysun. Koagoumnuent remnonposogHoctu. TemneparyponpoBognoctsb. uddys3us B razax
U TBepbIX Tenax. BaskocTs. J[MHaMu4yecKuit 1 KUHEMaTHYeCKUi K03(h(HUIIMEHT BSI3KOCTH T'a30B
Y KUIKOCTEN.

24. ®a3bl U (hazoBble MpeBpalleHus. YciaoBue paBHoBecus (a3. da3oBble TUarpaMMbl.
VYpasuenune Knaneiipona — Knaysuyca. Kputnueckas touka. MeracrabunbHbie cocTosiHus. Tpoii-
Has ToYKa. YpaBHeHUe BaH-nep-Baanbca. da3o0Beie epexoabl BTOPOro poja.

25. [IpenMert ki1accu4ecKoi ANEKTPOAMHAMUKH. DIEKTPUUECKUH 3apsil U HAIPSKEHHOCTh
aneKTpudeckoro noss. JluckpetHocts 3apsiaa. 3akoH Kynona. [IpuHnun cynepnosunuu. Diek-
TPUYECKUN TUIIOJIb.

26. OnekrpocraTnueckas Teopema ['aycca. Pabora anexkrpocrarnueckoro mois. Lupky-
TSNS 3JIEKTPOCTATHYECKOTO MOJIS.

27. ITorenuman. CBsA3p NOTEHNIMANA C HAIMPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO ITOJIA.
[TpoBOAHMK B 3JIEKTPOCTAaTHUECKOM ToJie. VneanbHbli MPOBOAHHUK.

28. IToBepxHOCTHAs MIIOTHOCTH 3apsaa. EMKOCTh KOHIEHCATOPOB Pa3IMUHON FE€OMETPHU-
YyecKo KoHpUryparuu. DHeprusi B3auMoJICHCTBUS SJIEKTPUUECKUX 3apsAT0B. DHEPrus CUCTEMbI
3apsKEHHBIX IPOBOJIHUKOB. DHEPIUs KoHieHcaTopa. [IIIOTHOCTh S3HEPIUH 2IEKTPOCTATUIECKOTO
TIOJISL.

29. VYcnosue cymectBoBanus Toka. 3akoHbl Oma u J[xoynst — Jlenna. CTopoHHUE CHIIBI.
OJ1C rampBaHMYECKOTO IeMeHTa. 3akoH OMa I y9acTKa [ENH ¢ TalbBaHUYECKUM DJIEMEHTOM.
[TpaBuna Kupxroga.
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30. Cuna Jlopenua u cuna Amnepa. Bektop MmarHuTHOM MHAYKIIMU. OCHOBHBIE ypaBHe-
HUs MarHETOCTATUKYU B BaKyyMe. MarHuTHOE I10J1€ IPOCTEUINX CUCTEM. [[BHIKEHME 3apsyKEHHON
YaCTHULIBI B 3JIEKTPUYECKOM U MATHUTHOM IOJISAX.

31. Butok ¢ TokoM B MarHuTHOM 110Jie. [loTeHnnanbpHast SJHEprusl BUTKA C TOKOM BO BHEIII-
HEM MarHMTHOM IoJjie. PaMKa ¢ TOKOM B OJHOPOJHOM MarHUTHOM Iosie. MOMEHT CHil, A€UCTBY-
IOIUH HA PaMKY.

32. WNunykruBHOCTh AniHHOrO cosnenouaa. Kosdduument B3aumMHoi MHAYKIUUA. 3aKOH
buo — Casapa. IIpunnun cynepno3uuuyu. MarauTHoe 1oJjie KpyroBoro Toka.
33. SIBrienue 35eKTpoMarHuTHOM MHAyKIuu. [TpaBuiio Jlenna. MarnutHast 3HEprus Toka.

IInotHOCTE MarHuTHOM 3Hepruu. MonekymnsapHsle TOKH. Hamaramdennocts. HanpskeHHOCTB
MarHuTHOTrO 1ojs. OCHOBHBIE YPaBHEHUS MarHETOCTATUKYU B BEILIECTBE.

34. dapanieeBcKas 1 MAaKCBEJJIOBCKAsE TPAKTOBKA SIBICHUS AJIEKTPOMArHUTHON MHIYKIIHH.
Tok cmenienus. Cucrema ypaBHennii Makcseina. Toku dyko.
35. [TonsiTre 0 KoMEOATENBHBIX Mpoleccax. EMuHBIN MoaXxoa K KoJeOaHusIM pa3IunaHOI

bu3nyeckoil mpuposl. AMIUIMTYA, KpyroBas 4acToTa, (as3a rapmMoHudeckux kosebanuit. Cio-
KEHHE CKATAPHBIX U BEKTOPHBIX KOJICOAHUH.

36. MasTHuUK, Tpy3 Ha IIpYXHHE, KosebaTeabHblil KOHTYp. CBOOOAHBIE 3aTyXalolue KO-
nebanus. Koo duumenT 3aryxanus, TorapuMUIECKUil TEKPEMEHT, T0OPOTHOCTb.

37. BriHyX/1eHHBIC KOJIeOaHUSI.

38. DNEeKTpOMarHuTHBIC KOJICOaHusI.

39. Bosner. [Tnockast craunonapHast BonHa. [Lnockas cuHycounaabpHas BojHa. berymue u
crosture BostHBI. Da30Basi CKOPOCTH, JUIMHA BOJIHBI, BOJHOBOE 4nciio. Dddext Jommurepa.

40. OCHOBHBIE 3aKOHOMEPHOCTH T'€OMETPUYECKON ONTUKHU. 3aBKOHBI PAaCIpPOCTPaHEHUS
CBeTa.

41. Cohepuyeckue U IMIHHAPHYESCKUE BOJHBL MHTEphepeHIss MOHOXPOMATHICCKUX

BosiH. Korepentnocts. MaTepdepennus Boia. MaTepdepomerpsl. BpeMeHHOE U CrieKTpaibHOE
paccMoTpenre nHTephepeHIIMOHHbIX aBiaeHui. [Ipunnumn ['roiirenca — @penens. [IpubamxeHue
Openens. [Ipubmkenne Opaynrodepa.

42. ITpoctele 3agaun qudpakunu: Tudpakiuys Ha OJHON U Ha MHOTUX 1emsix. udpakim-
oHHas pemetka. Judpakuus Ha KpyrioMm oTBepcTuu. Judpaxius @payHrodepa u CieKTpaabHOE
pasnoxxenue. /ludppakinoHHas penerka ¢ CHHyCOMIalnbHOM npomnyckaeMocTbio. [IpuHuun rosno-

rpaduu.

43. Pacnipoctpanenue csera B Bemectse. Jucnepcusa csera. Ilornomenne csera. IIpo-
3pavyHble CPEbl.

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

45. ITpoTuBOpeuns kinaccuuyeckoit ¢pusuku. [Ipobnemsl nznydenus yepHoro tena. Poro-
ANIEKTpUYeCcKUi 3P PeKT, cTaOMIBHOCTh U pa3Mephbl aTOMa.

46. 3akonsl Kupxroga, Credana-bonasimana, Buna ais TeniaoBoro u3nydeHus.

47. OtkpsiTue nocrostHHoi [lnanka. KBantoBas Mexanuka. PensiTuBucTckas MexaHuka.
48. DNEMEHTHI CIENMAIBLHON TEOPUN OTHOCUTEIBHOCTH.

49. CtpoeHue aTOMHOTO siipa. ATOMHasi pU3MKa U SHEPreTHKa.

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

51. SABnenne potorddexra. OnbiTel CToNETOBA, 3aK0HBI HOTOIDDEKTA.

52. DnemMeHTapHas KBaHTOBAs TEOPHsI U3Iy4YeHHUs. TenI0Boe paBHOBECUE U3IIyUEHUS.
53. I'unoresa ne bpoins. Judpakius anexkrponos. Judpaxius HelitponoB. CooTHoIIIE-

HUS HeomnpeaeneHHocTed. BomopoaononoOoHbie aToMbl. DHepreTudeckue ypoBHU. [loTeHnamst
BO30Y)KJICHHS 1 HOHU3AIUH.

54. CriexTpbl BOJOPOAONOJOOHBIX aTOMOB. [IpocTpaHCTBEHHOE pacIpenesieHUue 3JeK-
TPOHA B aTOM€ BOJOpOAa. THIIBI CBA3M JIEKTPOHOB B aTOMaX.
55. IIpunnun [Taynu. Ilepuonnueckas cucrema snemeHnTos /. . Menneneesa. Monekyia

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

S7. CrpoeHune aTOMHBIX sifiep. PEHOMEHOJIOTHYECKUE MOJEIIHN SPA.

58. S nepubie peakunu. MexaHU3Mbl SIAEPHBIX PEAKIUM.

59. PanpnoaktuBHbIE NIpeBpallleHUsT aTOMHBIX Saep. Peakuus snepuoro aenenus. Llennas
peaxuus aeneHus. Anaepusiii peaktop. [Ipodirema HCTOUHUKOB SHEPTHH.

60. Poinb poccHiickuX y4EeHBIX B CTAaHOBJICHUH (U3UKHU. Poccuiickue yueHbie — aypearsl
HobGeneBckoit mpemun 1o pusuke.

61. I'umotesa ae bpoiins. Audpakuus >nexkTpoHoB. Judpakuns HeUTpOHOB

62. Bogopononono6usie aToMbl. DHepreTudeckue ypoBHU. [loTeHIManbl BO30YKACHUS U
VMOHM3ALIH.

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

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

65. Ilepnonnueckas cucrema snemenTos /. . Menaeneesa.

66. ®uznueckas Ipupoga XUMUYECKON CBsI3U. VIOHHAs M KOBAJIGHTHAs CBSI3HU.

67. CrpoeHune aTOMHBIX sifiep. PEHOMEHOJIOTHYECKUE MOJIEIIHN APA.

68. S nepusbie peakin. MexaHU3MBbI SITIEPHBIX PEAKIIHM.

69. PanuoaxTuBHBIE IpEBpaIICHNs aTOMHBIX sijiep. Peakuus saepHoro aeneHusl.

70. Hennas peakuus nenenus. SAnepusiit peakrop. [IpobiieMa HCTOUHUKOB YHEPTHUH.

71. Poinb poccuiickux y4eHBIX B CTAHOBJICHUH (PH3HKH.

72. Poccuiickue yduensie — naypeatsl HobGeneBckoi mpemuu mno Gpusuke.

Hpakmuqecmte 3a0anus K 3auemy

1. Ha pucynke R1=120m, R2=150mMm, R3=130m, E1=12B, E2=32B. Haiitu ToK ue-
pe3 pesuctop 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, HaXOJIAIIelcsl Ha BepIIMHE Kojieca paBHA?

4. JlBa Tena maccamu mi = 1 KT ¥ mp = 2 KT N1aJjat0T ¢ OAUHAKOBON BBICOTHI O€3 Haualb-
HOM CKOpOCTH. YemMy paBHO OTHOILIEHHE BEJIMYMH KUHETHUYECKOW sHepruu ten Exi:Ex2 B Mo-
MEHT CTOJIKHOBEHHMSI C TOBEPXHOCThI0? CONPOTUBICHUEM BO3/lyXa MOKHO ITPEeHEOpeyb.

S. Koneco xarurcs o ropu3oHTaIbHON MOBEPXHOCTH 0€3 MPOCKAIb3bIBAHUS CO CKO-
pocThio 2 M/c. MIrHOBEHHasi CKOPOCTh TOUKH, HaXoAsIleics B MecTe KOHTaKTa Kojieca ¢ Io-
BEPXHOCTBIO paBHA?

6. Msia maccoit m = 200 T JIe€TUT TOPU3OHTAIBHO cO cKopocThio 20 M/c. B Teuenue
0,3 cexyHIbl HAa HErO JAEHUCTBYET MOPBIB BeTpa co cpenneit cunoit 10 H. Uemy crana paBHa
a0COoIIOTHAs BEJIMYMHA CKOPOCTH MsIUa, €CJIM BeTep AYHYN HNepHeHIUKYISIPHO HalpaBieHHIO
JIBIOKEHHS Ms4a?

7. JIBa TOUEUHBIX 3apsiia q U 2q HA PACCTOSHUU I APYT OT Apyra B3auMOJECHCTBYIOT C
cunoit F. Bo ckonbko pa3 yMEHBIIUTCS CUjla B3aUMOJCHCTBHS 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 MUHMMAJIBbHOM TOJIIMHE IUIEHKU OTPAa’KEHHBIN CBET OyJer
xenTbIM. CunTalTe IJIMHY BOJIHBI KEITOro cBeTa paBHOM 600HM.
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Q. [Tap 1 maccotii 3 Kr, ABMKYITUKCS CO CKOPOCTHIO 4 M/C, HAJIETAET HA HETIOABUKHBIN
m1ap 2 maccoit 4 kr. [Ipoucxoaur neHTpanpHelil ynap, u map 1 ocranaBiuBaercs. Uemy paBHa
CKOpOCTbH 11apa 2 1nocie coygapeHus?

10.  Yemy paBHa MoJsipHasl TEIUIOEMKOCTH MIPU MOCTOSSHHOM 00BEMe (Cy) MHOTOATOM-
HOTO HJIaIbHOTO Ta3a ¢ auHeHbIMU MosieKynamu (CO2, CoHo v T.11.) ipu yCII0BHH, UTO UMEIOT
MECTO TOJIBKO ITOCTYNATEIbHOE U BPAIATEIbHOE JABH)KEHUS?

11.  Kakoii qomkHa ObITh MUHUMAaJIbHAs TONIIMHA MBUIRHOM IJIEHKHU (TIOKa3aTelb Ipe-
aomienust n=1,34), KoTopast HAXOJUTCS B BO3AYXE, Ul TOTO, YTOOBI OTPAXKEHHBIH OT HEE CBET
¢ JUTMHHOW BOJIHBI 590HM ObUT MaKCHUMaJIbHO YCWJICH B pe3ynbTaTe uHTepdepeHuu? Cau-
TalTe, YTO CBET Ma/laeT Ha IJIEHKY 110 HOPMaJIH.

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

13.  Ilnockas BomHa A= 582 HM. aIaeT MO HOPMAJIU K ITOBEPXHOCTH KBApPIIEBOTO KIIMHA
(n = 1,54). Yron ximmnaa 0=20". Kakoe 4ucia0 TeMHBIX HHTEPPEPEHIIMOHHBIX IOJIOC MPUXO-
JUTCS HA €MHALLY JUTMHBI KirHa? KapTuHa HaOmogaeTcsi B OTPaKEHHOM CBETe.

14.  VYcraHoBka [ monydeHus: kKonen HploTOHa ocBemiaeTcsi MOHOXPOMATHYECKUM
CBETOM, MaJIal0lUM 10 HOPMaJIU K [TOBEPXHOCTHU IUIACTUHKU. Pannyc KpuBHU3HBI JIMH3bI R =
10 M. Habmonenue konen; HetoToHa BeieTcs B OTpakeHHOM cBeTe. OnpenenuTe IIMHY BOJTHBI
A MOHOXpPOMaTHUYECKOI'O CBETA, ECIIM PACCTOSTHUE MEXK Y MATHIM U IBAIaTh ISATHIM CBETJIBIMU
KosibliamMu Herorona paBHo |= 7 M.

15. Toukuii 00py4 U CIUIOIIHON LWJIMHJP, UMEIOIME OJIMHAKOBBIE MACChl U PAJNYCHI,
HAYMHAIOT OJJHOBPEMEHHO CKaThIBaThCs ¢ TOPKU. UTO ckaTtutcs ObicTpee?

16. Yemy paBHa MoOJsipHas TEIUIOEMKOCTBH NMPH MOCTOSTHHOM naBieHuu (Cp) MHOTO-
aTOMHOTO HJIeabHOrO ra3a ¢ nuHeiHsiMu Mosiekyiamu (CO2, C2H2 u 1.1.) ipu yclioBuM, 4TO
MMEIOT MECTO TOJIBKO MOCTYNATEIbHOE U BPALATEIbHOE IBUKEHUS?

17.  JIBe yacTulIbl IBUXKYTCA C YCKOPEHHEM ( B OJHOPOTHOM I10JIe TsDKEeCTU. B Hauanb-
HBIII MOMEHT YaCTHIIBI HAXOWJIMCHh B OJHON TOYKe M uMenu ckopoctu Vi = 3,0 m/c u V2 = 4,0
M/C, HalpaBJeHHbIE TOPU30HTATHHO U B MPOTHBOIOJIOXKHBIE CTOPOHBI. HaliTu paccrosiHue
MEX/ly YaCTHIIaMH B MOMEHT, KOTJla BEKTOPBI UX CKOPOCTEN OKa)KyTCsl B3AUMHO NEPIIEHINKY-
JSIPHBIMU.

18.  UYemy paBHa MOJIIpHAs TEIUIOEMKOCTH TPU MOCTOSTHHOM 00BEMe (Cv) MHOTOATOM-
HOT'O HJeaJbHOro rasa ¢ HenuHeHbIMU Mojekyitamu (H20, CHsu T.1.) mpu ycrnoBuu, 4to
HUMEIOT MECTO TOJBKO MOCTYINATEIbHOE U BpALaTeIbHOE JIBUKEHUS?

19.  Yactuma A ABMKETCS MO OKPYXHOCTH paauyca R = 50 cm Tak, 4ro ee pamuyc-
BEKTOp I OTHOCUTEIHHO TOUKH O (HaXOoJsAIIeicss Ha OKPY>KHOCTH) TTOBOPAYUBAETCS C TIOCTO-
SHHOM yri10Boi ckopocThio ® = 0,40 pan/c. HaiiTu MOyIb CKOPOCTH YaCTHIIBI, @ TAKXKE MO-
JTyJIb ¥ €€ MOJIHOTO YCKOPEHHS.

20. Yemy paBHa MOJSIpHAS TEIUIOEMKOCTH JIByXaTOMHOTO uaeanbHoro rasza (Hz, Oz, N2
U T.J.) IpH €ro Heu3MeHHOM 00bEéMe (Cv) U Mpu yCIIOBHH, YTO UMEIOT MECTO TOJIBKO MOCTY-
MaTeIbHOE U BPAILATEIbHOE IBHXKCHHUS.

21.  Touka ABWXKETCSA, 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 JO OCTAaHOBKH? 3a Kakoe
BpeMs 3TOT IyTh OyzeT npoiiaeH?

22.  Yemy paBHa MOJIIpHAs TEIJIOEMKOCTh MPH MOCTOSHHOM naBieHuu (Cp) 0JHOATOM-
HOTro uaeanbHoro rasa (Xe, Kr u T.11.) npu yciaoBuH, 4TO UMEIOT MECTO TOJIBKO MOCTYHATeNb-
HOE U BpalllaTeIbHOE ABMKEHUS?

23.  Yacruma ABWKETCS B MOJIOKUATEIHHOM HAlpaBJIEHUH OCH X TaK, YTO €€ CKOPOCTh
MEHSIeTCS TI0 3aKOHY V = o/ X, IJIe o0 — MOJIOKUTEIbHAs nocTosiHHAsl. ViMes B By, YUTO B
MoMeHT t = 0 oHa Haxoawiack B To4uke X = 0, HAMTH 3aBUCUMOCTb OT BPEMEHU CKOPOCTH U
YCKOpPEHUS YaCTHULIBI.
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24.  Yemy paBHa MOJSIpHAsl TEIUIOEMKOCTh IIpU MOCTOSTHHOM JiaBieHuu (Cp) IByXaTom-
HOro uaeansHoro raza (Hz, Oz, N2 1 T.4.) Ipu yCIIOBUH, 9TO UMEIOT MECTO TOJIBKO MOCTYyTIa-
TEJIbHOE U BpallaTeNIbHOE IBUKEHUS?

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, €CJIU BETEP AYHYJ HaBCTPEUY JBUKEHUIO Ms4a?

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

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

28. U3 Bo3myxa Ha AMAJICKTPUK Ma/1aeT €CTECTBEHHBIH CBET, IPU ATOM OTPAKEHHBIH JIy4
MOJIHOCTBIO TOJISIPU30BaH. YToi oTpaxkeHus paBeH 60 rpamycam. Haiiaure nmokasarens mpe-
JIOMJICHHSI TUDIIEKTPHKA.

29.  CHapsj BbUIETAET U3 IYIIKU ¢ 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 ¢ I/[C 3B u 17B ¢ BHyTpeHHUMU CONPOTHUBIICHU-
amu 20m u 30Mm, Tpu pesuctopa 120m, 110m u 130M u uneansusiit amnepmetp. Haiitu
nokasanus amrnepMmeTpa. [1oI0KuTeNnbHbIN MONI0C 0IHOM 0aTapen MPUCOETUHEH K IMOJI0KH-
TEIHHOMY IIOJIFOCY APYTOH Oarapeu.

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

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

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

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

8004
cmexno

8030yX

35.  Haiitn ypaBHEeHHE TpacKTOpWUH TOYKH Y(X), €CIIM OHa JBHUXKETCS MO 3aKOHAM:
x=Asinot, y=Acos2mt. 300pa3uth rpaduk 3T0i TPaeKTOPHH.
36.  Ilmockas BosiHa A= 582 HM. IagaeT 1o HOPMaJIK K IOBEPXHOCTH KBapIIEBOTO KIIMHA

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

37.  Uemy paBHa MOJISIpHAs TEIIOEMKOCTH MpU TMOCTOssHHOM aaBieHun (Cp) MHOTO-
aTOMHOTI'0 H/I€IBHOTO ra3a ¢ JuHeHHbIMU Mosiekyidamu (CO2, C2Hz u T.1.) ipu ycnoBum, 4to
HUMEIOT MECTO TOJBKO MOCTYIMATEIbHOE U BpaLIaTeIbHOE JIBUKEHUS?

38.  Touka ABMKETCS, 3aMEIISACH, 110 MPSIMOM C YCKOPEHHEM, MOYJIb KOTOPOT'O 3aBH-
CHT OT €€ CKOPOCTH ¥ IO 3aKOHY W = 0/V, TJIe o — TMOJIOKUTENbHAs MOCTOSHHAsA. B Hauamb-
HBII MOMEHT CKOPOCTh TOUKHM paBHA Vo. Kakoil myTh OHa MpONIET O OCTAHOBKH? 3a KaKoe
BpeMs ATOT MyTh OyJeT 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 mokasarens mpe-
JIOMJICHHSI TUDIIEKTPHUKA.

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

41,  Ilpum xakoii pasHOCTH (ha3 JBa rapMOHMYECKHX KOJICOAHUS C PAaBHBIMH aMIUIUTY-
namu A1 1 Az, a TaKke IIepruoJIoM, IIPH CI0KEHUU OyAyT UMETh MAaKCUMAaJIbHYIO aMILTUTYTy?

42.  YcraHoBka Juia mofydyeHHs Kojen HploTOHa ocBemiaeTcss MOHOXPOMAaTHUYECKHM
CBETOM, MaJIalolUM 110 HOPMaJIi K MOBEPXHOCTH IUIACTUHKU. Pannyc KpuBU3HBI JTUH3BI R =
10 M. HaGmonenue koneny HetoToHa BeeTcs B 0TpaXkeHHOM cBeTe. OnpeenTe AJIMHY BOJIHBI
A MOHOXPOMATHUYECKOTO CBETA, €CJIM PACCTOSIHUE MEXKTY IISTHIM U ABAALATH MATHIM CBETIBIMU
KosiblilaMu Hetotona paBHo 1= 7 MM.

43.  HaiiTu u3MeHeHue SHTPOIUU IPU PACIIUPEHNUH T'a3a MPU NOCTOSTHHOM JaBICHUU 2
atMochepsr u3 oobema 1n o 31 Kak m3menwmnack mpu 3tom Temneparypa? Kakas pabora
ObL1a coBepieHa razoM? KonmnuecTBo BelecTBa 2 MOJIb.

44,  ]lBa Tenma OpocHIM OJHOBPEMEHHO BBEpX M3 OJHOW TOYKH. [lepBoe BepTHKAIBLHO
BBEpX, BTOpoe 1o yriiom 60 rpaxycoB K ropuzoHTy. HauanpHasi CKOpOCTh KakI0ro Tena 25
Mm/c. [IpeneOperasi COMPOTHBIICHUEM BO3/lyXa, HAUTH pacCTOSIHHE MKy Teiaamu depe3 t=1.7
c.

45.  Hap razom (renuit) Mpou3BOISAT U30XOPHBIN MPOIIECC, B TEUEHUH KOTOPOTO €ro
TeMIeparypa yBenuuuiaach B 3 paza. Bo ckonbko pa3 yBemMuMTCS CpeJHEKBaapaTU4YHAs
CKOPOCTh €r0 aTOMOB?

46.  bpycok MOKOMTCS HAa HAKJIOHHON IulockocTH ¢ yrioMm 10 rpamycoB. Macca
opycka 13kr, ko dunuent tpenus pasex 0.1. HaliTu cruimy TpeHUS U CHITy peaKIHH OTIOPHI.
47.  HaiiTu MOMEHT MHEPLUU CTEPKHSI JUIMHOM 4M 1 Maccoil 13Kr mpu ero BpaiieHuu

OTHOCHUTEIILHO OCH, IPOXOJIAIIEH MOCPEANHE MEXKTY €ro KOHIIOM U LIEHTPOM, U MePIeHIU-
KYJISIPHO CTEPKHIO.

48. KaxoBa BbicOTa OaiHu, €ciu mapuk, nagas 0e3 Ha4yaIbHOM 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-
TEeHIIUU

NHaukaTop 10CTHKEHUSA
KOMIIeTEHIINH

Kpurepumn oneHuBaHus

YpoBenb ocBoeHus
KOMIIeTeHI Ml

OIIK-2. Cnocoben mpu- | OIIK-2.2. Mcnons3yer oc- | OITK-2.2. 3-1. 3HaeT BEpHO U B IOJIHOM 00bEME OC-
MEHSTh OCHOBHEIE 3a- HOBHBIE (PU3UKO-XUMHUYE- HOBBI (DH3MYECKUX, XUMHUECKHX, (DH3UKO-XH-
KOHBI U METOJBI HiCCTIe- CKHE ¥ XUMUYECKHE Me- MUYECKHX ¥ OHOJOTMYECKHX METOIOB JJIs WH-
ZOBAHMH ECTECTBEHHEIX | TOJIBI aHATN3A JUIS paspa- CTPYMEHTANIbHOI OLEHKH MoKa3aTeseil Kade-
HayK 1A pemeHHﬂ}anaq OOTKH, HCCIIECTOBAHMMN 1 CTBA U 6€30MACHOCTH II POTYKIIHH;
85— 100 po(hecCHOHATBHOMN e~ | IKCHEPTU3bI PO TYKIIHH )
banos (GATIEHOY | TelpHOCTH ODIIECTBEHHOTO MU TaHH OIIK-2.2. Y-1. YMeeT BepHO H B MOJHOM 00BEMe TponsuHy T
HCTIOJB3YEMOTO CHIPBSI
MPOBOAUTH CTAHJAPTHBIE UCIIBITAHUS 110 OIpeE-
JIETICHUIO TTOKa3aTene (QU3MKO-MEeXaHUIECKUX
U (UBUKO-XUMHYECKUX CBOWCTB HCIOJIb3Yye-
MOTO CBIPBS, MONyGabpUKaTOB U TOTOBOM Mpo-
JYKIIUHA TATAHUS
OIIK-2. CnocoOen mpu- | OIIK-2.2. Ucnons3yet oc- | OIIK-2.2. 3-1. 3HaeT ¢ HE3HAUUTEIHHBIMH 3aMeya-
MCHATH OCHOBHBIC 3a- HOBHBIC (1)I/ISI/IKO'XI/IMI/I‘IC- HUAMU OCHOBBEI (bH?)I/IquKI/IX, XUMHNYCCKUX, (1)I/I-
KOHbI U METO/IbI UCCJIC- CKHC U XUMHYCCKHUC MC- 3UKO-XUMHYECKAX U OHMOJIOTMYECKUX METOLOB
JIOBaHHUW €CTECTBEHHBIX | TOJIBI aHAIIN3A JUISA pa3pa- JUISL MHCTPYMCHTAIIGHOH OLGHKU TOKa3aTeeil
HayK JUIS pelIeHus 3a7a4 | OOTKHU, UCCIICIOBAHUMA 1 Ka4ecTBa U 6e30MacHOCTH TPOIYKILIHH;
70— 84 MpoeCcCHOHANBHOMN JIesl- | SKCIEPTH3bI MPOTYKIIUH }
OaiioB (GAUTCHOY | TENMLHOCTH ODIECTBEHHOTO MHTAHNA OIIK-2.2. V-1. YMeer ¢c HE3HAUUTETLHBIMH 3aMeva- MoitenHbii
HCHOJIL3YEMOTO ChIPbA HUSIMH IIPOBOAUTH CTaHAAPTHBIE UCIIBITAHUS T10
OTIpeIeTICHUIO TIOKa3aTesei (Gu3nKo-MexaHuve-
CKUX U (PU3UKO-XUMUYECKUX CBOICTB HCIIONb-
3yeMOro ChIpbs, Moiry(hadpukaToB U TOTOBOM
NPOAYKIMU TUTAHUSL
OIIK-2. Criocoben ipu- | OIIK-2.2. Ucnonp3yet oc- | OIIK-2.2. 3-1. 3naeT Ha 6a30BOM ypoOBHE, C OIIHO-
MEHSTb OCHOBHBIE 3a- HOBHBIE (PU3UKO-XUMHUYE- KaMd OCHOBBI (PM3MYECKHX, XUMHUYECKUX, (U-
ggﬂ_ﬂgg «3auTeHo) | KOHBI I/IVMGT OZIbI UCCTIC- CKHC U XUMHYCCKUC MC- 3UKO-XMMHUYECKNX U OMOJIOrMYEeCKUX METOIOB Ba3zoBbriit
JIOBaHWUU €CTECTBEHHBIX | TOJBI aHAJIN3A JUIA pa3pa- JUISL MHCTPYMCHTAIILHON OLGHKU TOKa3aTeseil
HayK IS pelIeHuns 3afad | O0TKH, HCCIeIOBaHUHA U KAYecTBa 1 6e30MACHOCTH IIPOYKLNK;




po(ecCUOHAIBHON Jiesi-
TENLHOCTH

OKCICPTU3BI IPOAYKIIUU

06H_ICCTBCHHOFO IIUTaHWA U

HCIOJIB3YEMOT'O ChIPbhA

OIIK-2.2. Y-1. YmeeT Ha 6a30BOM ypOBHE, C OIIHO-
KaMH [IPOBOJIUTh CTaHAAPTHBIE MCIBITAHUSA I10
OTIpeJIeJICHUIO MToKa3aTesnel pu3nKo-mexanuye-
CKUX U (U3UKO-XMMHUYECKHX CBOWCTB HMCIIOJIb-
3yeMOro ChIpbsi, NOTy(HhaOpUKaTOB M TOTOBOM
IPOAYKIMH UTaHUS

menee 50
OaJuIoB

«HE€ 3a-
YTCHO»

OIIK-2. CniocobeH mpu-
MEHSTb OCHOBHBIE 3a-
KOHBI 1 METO/IbI UCCJIe-
JIOBAaHUHN €CTECTBECHHBIX
HayK IJIs peIieHus 3a1a4
npohecCUOHATBHOM J1esi-
TEIHHOCTH

OIIK-2.2. Ucnonb3yeT oc-
HOBHBIE (PU3UKO-XUMHUYE-
CKHE U XUMUYECKHUE Me-
TOJIbI aHAJIM3a VIS pa3pa-
OOTKH, UCCJIETOBAHUH U
AKCIIEPTHU3HI TPOTYKITUI

0OILLIECTBEHHOIO IIUTAaHUSA U

HCIIOJIB3YEMOI'O ChIpbA

OIIK-2.2. 3-1. He 3HaeT Ha 0a30BOM ypOBHE OC-
HOBBI (DM3UYECKUX, XUMUYECKHUX, (PU3UKO-XH-
MUYECKHX U OMOJIOTUYECKUX METOOB JIJIsl MH-
CTPYMEHTAJIbHOM OLIEHKHM IIOKa3aTesleil Kaude-
cTBa 1 0€30I1aCHOCTHU MPOAYKLIUY;

OIIK-2.2. Y-1. He ymeer Ha 6a30BOM ypOBHE IIPO-
BOAMTH CTaHJIAPTHBIE HCIIBITAHUS IO OIIpeAeIe-
HUIO TOKa3arened (U3MKO-MEXaHUYECKHX U
(U3NKO-XUMHUYECKUX CBOMCTB HCHOJIb3YyEMOTO
CBIpBS, MONy(hadpUKaToB U TOTOBOM MPOIYyK-
LMY TTUTAHUS

Komnereniuu He chop-
MHPOBAHBI
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