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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Lenp npenoaaBaHus JUCHUITITUHBL:

1.2 | bopMupoBaHue y 00y9IaIOMNXCsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS; HAYIHOTO MBIIICHHUS; IEIOCTHOTO
TIPEACTABICHHS O (PU3NIECKUX 3aKOHAX OKPYXKAIOIIEro MUpa B HX €AWHCTBE U B3aNMOCBS3HM; HAaBHIKOB TPHMEHEHHS
MONOXKEHUH (hyHIAMEHTaIbHOH (DU3UKU NIPU PEIICHUH KOHKPETHBIX MPEeIMETHO-IIPOGHIBHBIX 3324, TEOPETHUECKOH U
MIPAKTUYECKON 6a3bl I YCHELTHOr0 OCBOSHHSI UMH CHIELMATIbHBIX AUCLMILIMH.

1.3 | 3amaun TUCLIUIUINHEL:

1.4 | — ocBOeHHE 00YJAIOIIUMHUCS 3HAHHUH 00 OCHOBHBIX (PM3NYECKUX SBICHUIX M IIPOIECCaX, OCHOBHBIX (hH3MIECKUX
BEJINUMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (PM3NYECKUX 3aKOHAX U IPaHUIAX WX IPUMEHHMOCTH,
(byHAaMEHTaIbHBIX (PU3NUECKUX SKCIIEPUMEHTAX U UX POJIM B PA3BUTHU HAYKH, HA3HAUCHUH M IIPUHINIIAX ICHCTBUA
BaXHEHWIINX (HH3HMUECKUX TPHOOPOB;

1.5 | — mpuobpeTteHne 00y4aroIMMUCT YMEHHIT O0BSICHUTH OCHOBHBIC HAOIIOAaeMbIe IPUPOJHBIC ¥ TEXHOI'CHHBIC SBICHHS U
3¢ dekTs! Ha 0a3e 3aKOHOB KJIACCHYECKOH M COBPEMEHHOH (DH3HUKH;

1.6 | — mproOpeTeHIe 00yJIalOMUMICS YMEHHUI W HABBIKOB MCIIONB30BAHMS METOIUKH (DHU3MUECKAX U3MEPECHUH U 00pabOTKH
IKCIIEPUMEHTAIILHBIX JAHHBIX, UCTIONBE30BAHMUS METOZIOB (PH3HMUYECKOTO MOJCITHUPOBAHIS JUTSI PEIICHUS] KOHKPETHBIX
€CTCCTBCHHOHAYYHBIX U TEXHHYCCKUX 3a/1a4;

1.7 | — npuobpeTeHne 00yqarOIUMHUCS HaBBIKOB SKCIUIyaTallll OCHOBHBIX IIPHOOPOB U 000PyIOBaHHS COBPEMEHHON
¢buzndeckoii 1abopaTopuu, 00pabOTKU U UHTEPIPETUPOBAHUS PE3YIBTATOB SKCIIEPUMEHTA.

2. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0.09

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILJINHbBI
(MOYJIST)

OIIK-1 Crioco0eH NpIMEHSTh €CTECTBCHHOHAYYHbIE M O0IICHH)KEHEPHBIE 3HAHHS, METOIbI MATEMaTHIECKOT0 aHAIN3a U
MOJIETIMPOBAHUS B MPO(ECCHOHATIBHOM ASSTEIBHOCTH

OIIK-1.2 [TpuMeHsIeT OCHOBHBIE IIOHATHS M 3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHNUS TPEAMETHO-TIPOPIIBHBIX 33129

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHbIE METObI TEOPETUUECKOTO M SKCIIEPUMEHTAILHOTO UCCIIEA0BaHUS OO BEKTOB, IPOLIECCOB,
SIBJICHUH, ITPOBOIUT SKCIIEPUMEHTHI 110 33JaHHON METO/IMKE U aHAIIM3UPYET PE3yIbTAThI

B pe3yabTaTe ocBoeHHs THCHUTLUIHHBI (MOAYJIS) 00yJAIOMINIiCs T0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE IOHATHS U 3aKOHBI KJIACCHUECKON M COBPEMEHHOH (DM3UKH M UX PONb B PELICHHH IPeIMETHO-IPOPIIBHBIX
3a1a4;

3.1.2 | MeToaBI TEOPETUUECKOTO M HKCIIEPUMEHTATBHOTO UCCIIEI0BaHUS PU3NMUECKHX OOBEKTOB, POLIECCOB U SIBICHHIA,
METOMIUKY IIPOBEACHUS U 00PaOOTKH PEe3yIIbTaTOB (PU3HIECKOr0 SKCIICPHUMEHTA

3.2 | YMeTh:

3.2.1 | ucnonb30BaTh OCHOBHBIE MOHATHS U 3aKOHBI (PU3UKU JUISI PELLICHUs TPEAMETHO-IPOPUIBHBIX 3a1a4;

3.2.2 | mpUMEHATH METOIBI TEOPETHIECKOTO 1 SKCIIEPHUMEHTAILHOI0 HCCIICIOBAHUS (PU3MUSCKUX 00BEKTOB, IIPOIIECCOB 1
SIBICHUH, IPOBOUTH (PU3MUECKHE 3KCIIEPIMEHTHI 10 3aJaHHOH METOANKE U 00pabaThIBATh UX PE3yIbTaThI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHHSI OCHOBHBIX IIOHATHI M 3aKOHOB KJIACCHYIECKOH M COBPEMEHHOHN (PU3MKH JUIS peIIeHUS ITPEAMETHO-
IpOQHIBHBIX 3a71a4;

3.3.2 | HaBBIKAMH MIPUMEHCHUA METOAOB TECOPETUIECKOI'O N SKCIICPUMEHTAIIBHOI'O UCCIICAOBAHUSA (1)I/I3I/I‘ISCKI/IX O6T>€KTOB,
IIpOLECCOB U HBHCHHﬁ, HaBbIKaMHU IIPOBEACHUA (I)I/I3I/I‘ICCKI/IX OKCIICPUMECHTOB I10 3aJJaHHOM METOJUKE U 06pa60TKI/I ux

pe3yIBTaTOB
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HaumeHnoBaHue pa3esioB u TeM /BUJ 3aHATHUS/ Cemectp | Yacos | IIpumeuanue
3aHATUSA / Kype

Pazpen 1. Paspen 1. KHUHEMATUKA U TUHAMUMKA
HOCTYHOATEJBHOI'O AIBHKEHUA

1.1 IIpenmer u MeToAbI MeXaHUKU. BEeKTOpHOE U KOOPIMHATHOE OMHUCAHUE U 1 2
OCHOBHBIE KHHEMATHUUYECKNE XaPAKTEPUCTHKHU U IBUKCHHS MaTEPUaIbHON TOUKH
u Tena. BpamarensHoe 1BUKEHUE MaTepUaIbHOM TOUKM U Teia. [1epBblil 3aK0H
Herorona. Ilonstue unepTHON Macchl Tena. Bropoii 3akoH HeroToHa 1 noHsATHE
cunsl. Tpetuii 3akoH HeroToHa. Buasl cuin. HennepruanbHble cCHCTEMBI
orcuera. /Jlex/

1.2 Omnpenenenye IIOTHOCTH TBEPOTO Tejla MPaBUIIBHON reOMeTpUYEeCKOn 1 2
¢dopwmsl. /J1ab/




1.3

W3yueHre 3aKOHOB MOCTYITATEIBHOIO ABUKEHHS C TOMOIIBIO MAIIIHHBI
ATtyna. /J1a6/

1.4

Kunemartnka u JAWMHaMHKa MOCTYIATCIIbHOI'O JABUXKCHUA. /Hp/

Pazpen 2. Pazpen 2. 3AKOHBI COXPAHEHUSA. TUHAMHKA
BPAIIIATEJIBHOI'O IBUKEHUS TBEPJOI'O TEJIA

2.1

3aKoHBI U3MEHEHUS U COXPaHEHUs UMITYIIbCA, SHEPTUU U MOMEHTA UMITYJIbCa
MexXaHH4ecKoi cuctemMbl. OCHOBHOM 3aKOH BpAIIATEIbHOTO JBUKECHHS TBEPIOTO
TeJa BOKPYT HETIOABMKHOW OcH. MOMEHT nHepuuu. Beruncienrne MoOMEHTOB
MHEPLUUH OJHOPOIHBIX CUMMETpUYHBIX Tel. Teopema IllTeiinepa u ee
npuMeHeHne. Knunerndeckasi SHEprusi BpalaTelIbHOTO JIBH)KEHUSI TBEPAOTO
tena. /Jlex/

2.2

Mastauk Makcgema. OnpezeneHue MOMEHTa HHEPLIUU TeJl ¥ IPOBEPKa 3aKOHA
coxpaHeHus sHeprun. /J1a6/

23

OmnpeneneHue yCKOPEHHs: CBOOOAHOrO MACHUSI IIPU MOMOIIH MATEMaTHYECKOTO
MasTHUKa. /J1a6/

24

3akoHBI coxpaHeHHs. JJiHaMHKa BpamatensHoro qemwkeHu. /I1p/

Paznen 3. Paspen 3. JIEMEHTBI TEPMOINHAMMUWKU U
CTATUCTUYECKOHN ®U3UKH

3.1

OcHOBHBI€E OIpeesIeHHs] U TIOHATUS TepMOoauHaMuKku. HyneBoe Hauano
TEpPMOJMHAMUKY U IOHATHE TeMnepaTypsl. [lepBoe Hauaio TepMOANHAMUKH.
Bropoe nauano tepmonnHamuku. TernnoBbie MamuHbl ¥ ki1 KapHo u Teopema
Kapno. OcHOBHBIE MOJ0KEHHUSI KHHETHYECKOI TEOPUHU HIEaTbHOrOo rasa.
Bapomerpuueckas hopmyna. Pacripenenenus Makcsemia u bonmbiimana. /JIex/

32

OnpenencHue Ko3QPUIMEHTa BI3KOCTH XKHUIKOCTH 1o MeToxy Ctokca. /J1ab/

33

TepmonuHamuka u cratuctudeckas ¢usuka. /IIp/

Pasgen 4. Pazgen 4. DJIEKTPOCTATUKA. IOCTOSHHBIU TOK

4.1

DneKTpuyecKuii 3apsi U AEeKTpocTaTh4eckoe nose. HanpspkeHHOCTD 1
TOTEHIHAT SJICKTPOCTATHICCKOT'O TOJIA. YcaoBus CyIIeCTBOBAHUS TTOCTOSTHHOT'O
ANEKTpUYecKoro Toka. CHiia v IIOTHOCTh TOKA. DIEKTPOABIKYIIAs CHUIIa U
Hanpspkenue. 3akon OMa Jutst OHOPOJHOTO M HEOAHOPOAHOrO Y4acTKa LEMH.
Pabora u morHOCTh TOKA. 3akoH Jxoymsa-Jlenna. /Jlex/

4.2

OnexrpocraTtuka. [TocrosHubIi TOK. /TIp/

43

Teopema I'aycca u ee npumenenue. [AMAIEKTPUKK U X noisipusanust. Teopema
laycca it BeKTOpa JIEKTpHIECKOro cMereHus. [IpoBogHUKY B
JIEKTPOCTATHIECKOM MOJIe. DIEKTPOEMKOCTh YeANHEHHOTO IIPOBOIHHKA.
Konnencaropbl. DHeprusi CUCTEMBI 3apsSI0B U JIeKTpudeckoro nosms. /Cp/

12

Pasgea 5. Pazgea 5. HIOCTOSIHHOE MATTHUTHOE ITIOJIE U
SJEKTPOINHAMUKA

5.1

MarnuTtHas uHgyKuus. 3akod buo-Casapa-Jlannaca, MarHUTHOE 1oj1€
JBIDKYLIErocs 3apsiaa, cuna Jlopenua, 3akoH Ammnepa. Teopema 0 LUPKYIALUN
JUISL BEKTOpa MAarHUTHOM MHIYKIIMU U ee TIPUMeHeHHe. MarHutHoe moie B
BelecTse. TeopeMa 0 IUPKYISALUH U1 BEKTOPA HANPSKEHHOCTH MarHUTHOTO
nons. /lnamMarHeTHKH, mapaMarHeTHKY, (heppoMarHeTHKH.3aKOH
3neKTpoMarauTHON nuaykuuu. IIpasuno Jlenua. SIBnenue caMOMHIYKIMH.
WnnyktuBHOCTS. B3anmuas nungykiusa. Tok cMemenus. Teopema o HUPKYIALUN
MarHUTHOTO TOJIS B CIIy4ae MPUCYTCTBUS IIEPEMEHHBIX MIEKTPUIECKUX MTOJEH.
VYpaBaenus Maxkcsema. /JIex/

52

OmnpeneneHre OTHOLICHNUS 3apsiia MJIEKTPOHA K ero Macce METOAOM MarHeTpoHa.
(M3y4enue siBneHus B3auMHOW HHAYKIUH. /J1a0/

53

[ocTosiHHOE MarHUTHOE MoNIe. DieKTpoauHamuka /I1p/

Paznen 6. Pazpen 7. JJIEKTPOMAT'HUTHBIE KOJIEBAHUS 1 BOJTHBI

6.1

Tapmonuyeckue KoneGaHus U UX XapakTepucTHKU. DopMyIia CIOKEeHUsI
rapMoHn4eckux KonebGanuii. [IpuMepsl KoaeOaTenbHbIX CHCTEM. 3aTyXarolIne
konebanus. BeiHyKaeHHbIE KoeOanus U pe3oHanc. CBOOOMHBIC He3aTyXalolue,
3aTyXarouue U BhIHYXXKACHHBIC DJICKTPUICCKUE KO.He6aHI/IH B KOJ'Ie6aTeHI)HOM
koHType. IlepemMeHHbI# TOK. PaG0Ta M MOIIIHOCTD B LIEMH MEPEMEHHOIO TOKA.
Bomnnsl B YIpyrux cpeaax. 3J'IeKTpOMaFHI/ITHBIC BOJIHBI. BHepFI/Iﬂ 1 UMITYJIBC
JIEKTPOMATHUTHBIX BOMH. /Cp/

12




6.2

Kone6anus u Bonusl. /TIp/ 1 2

Paznen 7. Paznea 8. TEOMETPUYECKAS 1 BOJTHOBAS OIITUKA

7.1

IloHsTHE CBETOBOTO JIyda. 3aKOH IPSMOIMHENHOIO PaCIPOCTPaHEHUSI CBETOBBIX 1 2
Tydel B OJHOPOAHBIX cpelaxX. 3aKOH OTpaXKeHUs. 3aKOH MpenoMieHus. ToHKas
auH3a. KorepeHTHOCT 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MHTEpdepeHiys
cBeToBBIX BosH. OmbiT FOHTa. MIHTepdepeHnns cBeTa B TOHKHUX IUICHKAX U
mnactuHkax. Onpenenenue qudpakiun. [Ipunmun Iolirenca-dpenens. Metoxn
30H @peHens U ero npuMeHeHue. Jucnepcus CBETOBBIX BOIH. DJIEKTPOHHAs
TEOpUs AUCIIEPCUU CBETA. ECTECTBEHHBIN U NMOISPU30BaHHBIN CBET.
Ionspuzanus cBeTa npu OTpaskeHUU U npenomwieHuu. Ionspusanus npu
MIPOXOXKIEHUH CBETA Yepe3 aHU30TPOITHbIE KpUCTAUIBL. 3akoH Maitoca. /JIex/

7.2

WNurepdepennus ceera. OnbiT FOHra. (M3MepeHue JUIMHHBI CBETOBOM BOJIHBI C 1 2
ITOMOIIBI0 Tr(pakIHOHHOH pemeTkH). (OnpeneneHne moka3aTelis MpeIoMICHUSL
CTEKJIa ¢ IOMOIIBI0 MUKpOcKkora). /J1ab/

73

I'eomerpuueckas u BoHOBas onTHka. /I1p/ 1 2

Paznen 8. Paznen 9. KBAHTOBAS ®U3UKA

8.1

TennoBoe U3y4eHUE U €ro XapaKTEPUCTUKU. 3aKOHbI TEIJIOBOIO U3Iy4EHHUSL. 1 2
Dororddext. ETMHCTBO KOPITYCKYISAPHBIX M BOIHOBBIX CBOMCTB
3JIEKTPOMAarHUTHOrO u3nydenus. [ unoresa ae bpoiins. CBolicTBa BOJH 1e
Bpoitna. BomHoBast pyHKIHNS 1 ee BeposTHOCTHAs HHTeprpeTtanus. O0iee
ypasaenue lllpenunrepa. Cranuonapaoe ypasHenue llpenunrepa. JiBuxeHue B
KBaHTOBOM YaCTUIIBI B MOTEHIUANBHOHU siMe. ATOM BOAOpPO/a B KBAHTOBOM
¢usuxke. /Jex/

8.2

OrmpezienieHue TeMIIEPaTYPHOI 3aBHCHMOCTH HHTCHCUBHOCTH W3JTy4CHUS] HUTH 1 2
naMnbl HakanuBaHuL. (M3ydeHne 3aK0HOB TETIOBOIO N3TYIECHHUS C IIOMOIIBI0
SIPKOCTHOTO TIHpoMeTpa). /J1ab/

Paznen 9. Paznen 10. IJJIEMEHTDBI ®U3UKU ATOMHOI'O SI/IPA

9.1

PapnoakTuBHOE U3IydeHHE U €r0 BUIBL: -pacnaj, -U3JIydeHHE, -U3TydeHUE. 1 14
SnepHBle peakIy 1 X OCHOBHBIEC THITHL. KilacChl 31eMEHTapHBIX YacTHI] U
BUJIBI UX B3auMogeiicTBui. [TpuHINT HEPA3TUUUMOCTH TOXKAECTBEHHBIX YaCTHUII.
CnuH ¥ Apyrue KBaHTOBBIE YHCIIA SIEMEHTAPHBIX. YaCTHIIBI ¥ aHTUYACTHULIBL.
CoBpeMeHHas KTacCH(UKANNs dMeMeHTapHEIX dacThll. /Cp/

9.2

KBanTOBast ontika. DneMeHThl PU3uKH aTOMHOTO sipa. /TIp/ 1 2

Paszgen 10. Pazgen 11. CAMOCTOSTEJIBHAS PABOTA

10.1

Ioaroroska K nekmusm. /Cp/ 1 8

10.2

IMoxroroBka k mabopaTopHbIM padoram. /Cp/ 1 16

10.3

IToaroroBka k mpakTuueckum padoram. /Cp/ 1 16

10.4

BrmorHenne KOHTPOIbHOH padoTsL. /Cp/ 1 8,6

Paznen 11. Paznen 12. KOHTAKTHBIE YACBI HA ATTECTALIUIO

KonTponsHas padora /KA/ 1 0,4

11.2

3aueT ¢ orenkoii. /KD/ 1 0,25

5. OHEHOYHBIE MATEPHAJIBI

OHeHO‘-IHLIe MaTepuaibl OJid TPOBECACHUSA HpOMe)KyTO‘-IHOﬁ aTTCCTalln 06yqaloumxc51 TIPUBEICHBI B IPUIIOKCHUN K

paboueil mporpaMMe JUCHUIIIUHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUILTHHE (MOIYIIO), BUABI 3aIaHUH, KPUTEPUH UX OLICHHBAHMS,

pacnpezeneHne 6aIoB 110 BUAAM TEKYIETO KOHTPOMS pa3padaThIBalOTCs MPETIOAaBaTEIEM UCIUIIMHEI C yI€TOM €€ CIeU(PHUKU U
JIOBOZATCS 10 CBEACHHS O0YJaIOMMXCs HA IIEPBOM yIeOHOM 3aHSTHH.

TCKyLLII/Iﬁ KOHTPOJIb YCIIEBACMOCTH OCYLICCTBIIACTCA IMpErogaBaTejieM ANCHUIIINHBI (MOZ[yJ'IH) B paMKax KOHTaKTHOM

paboTBI M CaMOCTOSITEEHON paboThl o0ydatonmxcs. JIins pukcupoBaHus pe3ybTaTOB TEKYIIETO KOHTPOJIST MOYKET HCIIONB30BATHCS

OHOC.




6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJISA)

6.1. Pekomenayemasi 1uTepaTypa

6.1.1. OcHoBHas JIMTEpPaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. aapec
TBO, [OIT
JI1.1 |CaBenneB U. B. Kypc obmeit pusuxu. T. 3. KBanroBas ontrka. AToMHast CaHKT- //e.lanbook.com/book/10)
(usnka. dusnka TBepaOro Tena. Pu3nka aTOMHOTO Sapa U IeTepOyp
3JIEMEHTAPHBIX YaCTHUII: yIeOHOe mocodne r: Jlans,
2018
JI1.2 | Cagennes 1. B. Kypc obreit ¢pusuku. T. 2. DIeKTpUYECTBO M MATHETH3M. CaHkT- //e.lanbook.com/book/1 1
Bomnbl. Ontrka: yaebHoe mocooue [etepOyp
r: Jlanp,
2019
JI1.3 | Cagennes 1. B. Kypc obme#t pusuku. T. 1. Mexanuka. MosekynspHas CaHkT- //e.lanbook.com/book/1 1
(usmka: yaeOHOE TOcOOHE [eTepOyp
r: JlaHp,
2019
JI1.4 [Yepro A.T"., Oo6mas puznka Mocksa:  //www.book.ru/book/933
Bopobses A.A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomo
B.U.
6.1.2. JlonosiHUTeIbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue Nznatensc 5. aapec
TBO, TOXL
JI2.1 [BopoOseB A.A., 3agavHuK M0 (QU3NKe Mocksa:  //www.book.ru/book/92(]
Yepros A.T. KuoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHl)Ie TEXHOJIOI'NH, HCIIOJb3yEMbI€ IIPU OCYILIECTBJICHUN 06pa30BaTe.]'ll)H01"0 nmpouecca 1no 1ucCumijinie

(Mony.t10)

6.2.1 TlepeyeHb JIMIIEH3MOHHOI'0 H CBOOOIHO PACIIPOCTPAHAEMOr0 IPOrPaMMHOI0 00ecreYeHusl

6.2.1.1

| MS Office

6.2.2 Ilepeyens npogeccHOHATBHBIX 023 TAHHBIX 1 HHQOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAY4HBIN 00pa3oBaTeNbHbIi mopTai: http://en.edu.ru/

6.2.2.2

MexaynapoaHas npodeccrHoHanbHas 6a3za JaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

Hudopmarmonnas crpaBounas cuctema "I'apant" http://www.garant.ru

6.2.2.4

WndopmarmonHas cnpasounas cucrema "Koncymsrantllmoc" http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

7.1

VYaeOHBIe ayTUTOPHH JUTS IPOBEICHHUS 3aHATHH JICKINOHHOTO THITA, YKOMIUICKTOBAHHBIC CIICIIAATN3NPOBAHHON MeOEITBIO
7 TEXHHYECKUMH CPEICTBAMU OOYUSHHS: MYJIbTUMEINIHOE 000pYyIOBaHUE IS IPEAOCTaBICHUS yaeOHOH HH(pOopManu
OOIBIIION ayTUTOPUHU /UK 3BYKOYCHIIUBAIOIIEe 000pyn0oBaHKE (CTAI[OHAPHOE HITH NIEPEHOCHOE).




7.2

VaeOHbIC ayAUTOPHUH JUIS IPOBEICHNUS 3aHATHH CEMUHAPCKOT0 TUIIA, TPYNIIOBEIX U HHAWBUIYaIbHBIX KOHCYIIBTAIIHH,
TEKYILETO KOHTPOJISI U TPOMEXKYTOUHOH aTTeCTAl[lH, YKOMILUIEKTOBaHHbIE CIIEI[aTN3UPOBAHHON MEOENbIo U
TEXHUYECKUMH CPEACTBAMH O0yHIEHHMS: MyJIbTHMEIMHHOE 000pyI0BaHIE /MM 3BYKOyCHIINBaIOIIee 000pyI0oBaHUE
(cTanmoHapHOE WM TIEPEHOCHOE)
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INomenieHust A1 CaMOCTOSTENFHOM PAabOTHI, OCHAIIIEHHBIE KOMIIBIOTEPHOW TEXHUKOH ¢ BO3MOXXHOCTBIO TIOIKITIOUCHUS K
cetu "MHTEepHET" M 0OECIIeYeHNEM JIOCTYIA B 3IEKTPOHHYIO HH(OPMAOHHO-00Pa30BaTEIbHYIO CPEIy YHHBEPCHUTETA.
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INomemntenust ot XpaHeHUs ¥ NPOPIITAKTHIECKOTr0 00CITy)KHBaHUS YIeOHOTO 000pyTOBaHHS

7.5

JlabopaTopuu, OCHALIIEHHBIE CIIEHATBHBIM Ja00pAaTOPHBIM 000PYIOBAHUEM:

7.6

JlabopaTopus MEXaHUKH, BKJIFOYAtOIas: 0JIok 31ekTpoHHbIil @M1/1, mammHa AtByna ®M11, mastHrk Makcena
OM12, ynuBepcanbHblii MassTHUK @M 13, mastHuk O0epbexa ®PM 14, moayns FOura u moxyns casura ®M 19,
coynapenue mapos ®M17;

7.7

Jlaboparopust syekTprdecTBa U MarHeTusma, Bkitovatonias: cteHasl TKO anekTpuiecTBa 1 MarHeTu3Ma, B TOM YHCIIe
ocmuniorpader C1-94, reHepaTopbl CUrHAIOB HU3K0YacTOTHBIC ['3-118, HICTOYHUKH MUTAHSI, Mara3uHbl COMPOTHBIICHUH,
Habop Momyneit OIID;

7.8

Jlabopatopuist ONTHKH, BKIFOYAIONIAs KOMIUIEKT ONTHIeCKOro o0opynoBanus PMC, B ToM guciie: 6a3bl ONTHYSCKON
CKaMbH, MOJTYIPOBOAHUKOBEIE Ja3ephl C FOCTUPOBOYHBIM MOYJIEM, (POTOMPHEMHHKH, HAOOp JTMH3, SKPAaHbI C MACIITAOHON
ceTKoit; aBToTpancdopmarop omnHobasubiii JIATP-2,5; KOMIUIEKT (BOITHIA.
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ConepxaHue

ITosicuuTenbHasA 3aIIMCcKa.

TunoBble KOHTPOJIbHBIEC 33/JaHUS WJIM UHBIE MAaTepUaIbl Il OLEHKH 3HAaHUM, YMEHUM, HABBIKOB U (MJIM)
OTIBITA JIEATEIPHOCTH, XapaKTEPU3YIOIINX YPOBEHb CPOPMUPOBAHHOCTH KOMIICTCHITHIA.

Meroandeckue MaTepHalibl, ONPEACIISIONINE MPOIEAYPY U KPUTEPUHU OLICHUBAHUS C(HOPMHUPOBAHHOCTH
KOMIIETCHIIMH TIPU MIPOBEJACHUM MPOMEKYTOUYHOM aTTEeCTAINH.



1. llosicHuTEILHAS 3aIHCKA

Heﬂb HpOMe)KyTO‘-IHOﬁ ATTCCTAllUN— OLICHUBAHHUC IMPOMCIKYTOUHBIX W OKOHYATCIILHBIX PE3YyJILTATOB
OOydeHHs] 10 IUCHUIUIMHE, OO0ECICUYMBAONIMX JOCTHKCHHE IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@DopMBbl IPOMEKYTOUHOHN aTTeCTAlUU: 3ayem ¢ oyenkoil (1 cemecmp).

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

Kon 1 HaumeHOBaHNE KOMITETEHIINU Kon mHANMKaTOpa TOCTIKEHNS! KOMIICTCHIHH
OIIK-1 Cnoco6eH npuMeHsTh OIIK-1.2 [TpuMeHsieT OCHOBHBIE MOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JUIs
€CTECTBCHHOHAYUHBIE U pelLIeHust mpeAMEeTHO-NPO(MIBHBIX 3a/1a4
00IeHHKEHEPHbIE 3HAHUS, METOJIbI
MaTeMAaTHUECKOTO aHaN3a OIIK-1.3 [TpuMeHsIeT eCTeCTBEHHOHAYYHBIE METO/IBI TEOPETHICCKOTO H
MOJIEUPOBAHHUS B IIPO(PECCUOHANBHOM 9KCIEPUMEHTAILHOTO UCCIIEOBAHNUSA OOBEKTOB, IIPOLIECCOB, SBICHHUN, TPOBOIANUT
NeSITeIbHOCTH 9KCIIEPUMEHTHI 110 3aJaHHONH METOANKE W aHAIU3UPYET Pe3yIbTaThl

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHEC, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6pa3OBaTeHBHOI71 IMporpaMmbl

Koz u HaumeHoBaHME UHIUKATOPA PesynbTarel 00yueHus 10 JUCIUILTUHE OrneHOYHbBIE
JIOCTHKEHUS] KOMIIETSHIINN MaTepHabl
(cemectp 1)
OIIK-1.2 [TpumeHsieT OCHOBHBIC MOHATHsI | OOyJaroIIuiics 3HaeT: Tectpr m. 2.1.1
Y 3aKOHBI €CTECTBEHHBIX HAYK IS OCHOBHBIE TIOHSATUSI W 3aKOHBI KJIACCHUECKOH U

peIIeHns MPeIMETHO-TIPOGIIBHBIX 3a]]ad | COBPEMEHHOH (PM3HUKH M UX POJIb B PEIICHUH TIPEIMETHO-
PO IIBHBIX 3314

OOyuarommiicst yMeeT: Bagaun . 2.2.1
HCTIOJB30BaTh OCHOBHBIC TIOHATHSI U 3aKOHBI (DU3UKH IS
peIIeHHs IPEeIMETHO-TPOGMIBHBIX 33129
OOyuaronmiics BIaieeT: Baganus . 2.3.1
HABBIKAMH NPUMEHCHHS OCHOBHBIX MOHSATHI M 3aKOHOB
KJIACCHYECKOM M COBPEMEHHOH (DHM3UKH IS peIeHHS
peIMETHO-MPOMUIBHBIX 3a7a4

OIIK-1.3 [Ipumensier | OOy4aromuiics 3HaeT: Tectpr m. 2.1.2
€CTECTBEHHOHAYYHBIC METOZBI | METOIBl  TEOPETHYECKOTO M  IKCIEPHUMEHTATbHOTO
TEOPETUYECKOTO U D3KCIEPUMEHTAIBHOTO | MCCIEeIOBaHUSA (U3NYECKHX OOBEKTOB, IPOLECCOB H
UCCIIEIOBaHUA  OOBEKTOB, IPOIECCOB, | SBICHUHM, METOAMKY IpOBEACHUS U  00paboTKH
SIBICHUW, TPOBOAMUT 3KCICPUMEHTHI 10 | PE3YJIbTATOB (DH3UUECKOTO IKCICPUMEHTA

3a[aHHOM  MeToAMKe M aHamusupyer | OOyuarommiics ymeeT: Tectbl 1. 2.2.2
pe3yabTaThbl MIPUMEHSITD METOJIbI TEOPETUUECKOIO u
SKCIEPUMCHTAIEHOTO  HCCICHAOBAaHUS  (DU3MYECKHUX
O00BEKTOB, MPOIECCOB W  SIBICHHNA, IPOBOJIUTH
(u3nvecKkre SKCIEPUMEHTHI 110 3aJ]aHHOW METOIUKE U
00pabaThIBaTh X PE3YJILTATHI

OOyuaronuiics BIaeeT: 3ananus n.2.3.2
HaBbIKAMU MPUMEHEHHUS METOAOB TEOPETUYECKOTO U
SKCIIEPUMEHTATLHOTO ~ HWCCIIEZIOBAHUS  (PUBNIECKUX
00BEKTOB, TIPOIIECCOB U SIBJICHHI, HABEIKAMH ITPOBEICHUS
(bM3HUECKUX SKCIIEPUMEHTOB TI0 3aJaHHONW METOJHMKE H
HaBbIKaMU 00pabOTKH MX Pe3yJbTaTOB

[TpomerxyTouHas arTecTanus (3a4eT ¢ OLIEHKOM) MPOBOAUTCS B OJHOM U3 CIEAYIOUMX (HopM:
1) cobecenoBanue;
2) BeimonHenue 3ananuii B OMOC yHuBepcurera.



2. Tunosbie! KOHTPOJIbHbIE 32JAHUS WM HHbIE MATEPUAIIBI VISl OLEHKH 3HAHMIL, yMEHHUIA,
HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YIOIIMX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETeHIIMIA

2.1 TunoBwbIie BOIIPOCHI (3az[a}mﬂ) JIJIS1 OLIEHKH 3HAHMI B KayecTBe OﬁpaSOBaTeJILHOFO pe3yJjbTara

IIpoBepsiemblil 00pa30BaTENbHbIN PE3YNIbTAT:

Kon n HanMeHOBaHNE HHIUKATOpA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2 TIpummenser ocHOBHEIe | OOydJarOUIHiicCs 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IOHATHUS M 3aKOHBI KIIACCHYECKOH M COBPEMEHHON (DU3UKU U MX POJIb B PEIICHUH
HayK U penieHus HPEeIMETHO- | MpeIMeTHO-TPOQHIBHBIX 33124

poGUIBHBIX 32724

2.1.1 lIpumepbl TeCTOBBIX 3aJaHUI

1. HopmaipHBIM yCKOpEHHEM MaTepHaIbHOI TOUYKH HAa3BIBACTCA

a) COCTaBISIIONIAS BEKTOPA YCKOPEHHS, HAMPABJICHHAS 10 KACATENLHON K TPACKTOPUH MATEPUATIbHON TOUKH

b) npousBeneHue BekTOpa YCKOPEHHS Ha KOCHHYC yIiia MEX/Y BEKTOPOM YCKOPEHHS  CKOPOCTHIO

C) mpoM3BeJEHUE MOIYJISA BEKTOpA YCKOPEHHS Ha BEKTOP HOPMAJIH K TPAEKTOPHH MaTEPHAIbHOU TOUKH

d) cocraBsoas BEKTOpA YCKOPEHHs, HAMpPABJIECHHAS BJIOJb MPAMOM, MEPIEHAUKYIAPHON KacaTeJbHOW K TPaeKTOPHU
MaTepuaibHON TOYKU

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PaluyC-BEKTOP MAaTEPUAILHON TOYKH

2. BekTopoMm yriioBoro nepeMelieHus MaTepraIbHON TOUKH IIPH €€ BpallleHMH OTHOCUTEIIHHO OCH Ha3bIBACTCS
a) yromu, Ha KOTOPBI MOBEPHYIACH TOUKA, YMHOKECHHBIN Ha €TUHUYHBIIH BEKTOP, HATIPABICHHBII B CTOPOHY JABIKCHHUS TOUKH
b) mnpousBenenune yria moBopoTa MaTepHAIBHOM TOUKH Ha SIMHHYHBINA BEKTOP, 3a/Iaf0IIeH HAPABICHHE OCH BPAICHHUSI
C) JUIMHA YT OKPYXKHOCTH, 10 KOTOPO# MePEeMECTHIACH TOUKa
d) yron mexmy pammyc-BeKTOpaMH HAYAIbHOTO M KOHEYHOTO MOJOKECHHUSI TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePUAIbHOM TOUYKU

3. Kakoe yTBepkaeHuUE SIBISACTCS MPABUIBHOM U HanOOJIee TOYHOM HOPMYyTUPOBKOM BTOPOro 3akoHa HproroHa

a) JIroboe Teao MOKOMTCS WK JBHIKETCS MPSIMOJIMHEWHO, ECIIM HA HETO HE AEHCTBYIOT HUKAKHME CHJIBI MM JEUCTBHE BCEX
CHJI CKOMITEHCHPOBAHO

b) HW3menenue ummyibca Tena paBHO PABHOACHCTBYIOIIEH BCEX CHII, ICUCTBYIONIMX HA HETO

C) B uHepuuanbHO cHCTeMe OTCYETa MPOM3BEJCHHUE MAcChl Tela HA YCKOPEHHE €ro MOCTYNATeIbHOrO JBHKEHHS PABHO
CyMMe BCEX CHJI, ISHCTBYIOIINX HA TEJIO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEHHEe, MPHOOpEeTaeMoe TEIOM, PABHO MPOM3BEICHUIO JICHCTBYIOIIEH HA HEro
CHJIBI HA MacCCy TeJa

e) B mo0oii cucteme oTcueTa cyMMa BeeX CHII JICUCTBYIOIIMX Ha TEJO, PaBHA MPOM3BEACHHUIO €r0 MAcChl HA €r0 yCKOPEHUE

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AeHCTBYOLIAS HA TEIO

C) Macca Teja, BRIpaKeHHast B €IUHUALAX CHITbI (KHJIOIPaMM-CHIIa)

d) cuna, qelicTBYIOIAS HA TENO, BHIPAKEHHAS B €IMHMUIAX MACChl, KOTOPYIO MU3MEPSIOT B IPOIIECCE B3BEIIMBAHUS Tea HA
Becax

€) cuia, C KOTOPOM Teo BCIEACTBHE NMPHUTHKEHHS K 3eMile JEeHCTBYET HA OIOPY WM TIOABEC, YAEPKUBAIOLIYIO TEJIO OT
CBOOOIHOIO MMAaAEHUS

5. MOMEHTOM UMITyJIbCa MaTEePHUATbHOW TOYKH HA3hIBACTCS
a) CKaIsIpHOE MPOW3BEICHUE PAIyC-BEKTOPa MATEPHUATIbHON TOUYKU Ha €€ BEKTOP UMITYIIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHATBLHOM TOUKH HA €€ BEKTOP UMITYIIbCA
C) TPOM3BEACHHE UMITYJIHCA MATCPHAILHOW TOUYKH, Ha TUICYO CHITBI, ACHCTBYIONICH HA TOUKY
d) wuMmyIBC MaTepHUATBHOW TOYKY B JAHHBIH MOMEHT BPEMEHH
€) TNpOM3BEACHHE MACCHl MAaTEPHATBLHOM TOUKH Ha KBAJIPAT €€ PACCTOSHUS 0 OCH BPAILCHUS

6. SIBieHue pe3oHaHCA NPH BbIHYXKJICHHBIX FTAPMOHUYECKUX KOJIEOAHUSIX COCTOUT
a) B PE3KOM YMEHBINCHHM AMIUIATYIBI KOJeOaHWi MpH MPUOJIMKEHHH YacTOThl BHENIHEH CHJIBI K HEKOTOPOMY €€
3HAYEHUIO, ONIPEAEIIAEMOMY CBOMCTBAMU CUCTEMBI
b) B pe3kom yBennueHNH aMILTUTYABI KOJIEOAHUI P MPUOIMKEHUN YaCTOTHI BHELITHEH CHUIIBI K HEKOTOPOMY €€ 3HAYEHHIO,
OIpeIeNIeMOMY CBOMCTBAMU CUCTEMBI

! TlpuBogarcs THHOBHIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE IJIS NPOBEIECHHUS ATTECTALHOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUIEKAT aKTyalW3aldd C YY4EeTOM pa3BHTHUS HAayKd, oOpa3oBaHWS, KyJIbTYPBHI, SKOHOMHKH, TEXHUKH, TEXHOJOTHHA H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



c)
d)

€)

a)
b)
c)
d)

€)

a)

b)
c)

€)

a)

b)

c)

d)

B PE3KOM YBEJIMYEHHHM 3aTyXaHUs KoJeOaHWil NpH NPUOIMKEHHH YacTOThl BHEIIHEH CHJIbI C COOCTBEHHOW 4acTOTOM
CBOOO/HBIX KoJIeOaHMi

B PE3KOM YMEHbBIICHUH 3aTyXaHMs KOJIeOaHWH NpH NPHOIMKEHUH 4YacTOThl BHEIIHEH CHWIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTYXAIOMINX KOJIeOaHHH

B TIPEKpaIeHNH KoJieOaHui pyu NpUOIMKEHHH YaCTOThI BHEIITHEN CHIIBI K 4acTOTe CBOOOTHBIX KOJIeOaHui

7. DHTpomnHei B TepMOAMHAMHUKE Ha3bIBAeTCs (DYHKIUS COCTOSHUS TEPMOANHAMHIECKOI CHCTEMBI,

OECKOHEYHO Majioe H3MEHEHHE KOTOPOil B 0OpaTHMBIX IIPOIeccaX PaBHO OTHOLICHHIO OECKOHEYHO MaJoro KOJIHYeCTBa
TeIUIa, NepeAaHHOTO CUCTEME K TEMIIepaType CUCTEMBI

OECKOHEYHO MaJloe M3MEHEHHE KOTOPOH B HEOOPAaTUMBIX IIPOLeccax PaBHO OTHOLICHHIO OECKOHEYHO MaJIoTO KOJIMYECTBA
TeIlIa, IePeIaHHOr0 CUCTEME K TEMIIEPATyPe CHCTEMBI

M3MEHEHHE KOTOPOIl B JIOOBIX MPOIIECCaX PABHO OTHOLIEHHIO KOJMYECTBA TEIUIA, IEPEJaHHOTO CHCTEME K TeMIIepaType
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCaX PABHO IPOU3BEICHHUIO OECKOHEYHO MAJIOT0 KOJIMYECTBA
TeIlIa, IePEeAaHHOro CUCTEME U TEMIIEpaTypbl CUCTEMBI

0ECKOHEYHO Majoe M3MEHEHUE KOTOpPOIl B HEOOpaTHMBIX IIPOLECcCaX PaBHO IPOHM3BEACHHIO OECKOHEUHO Majoro
KOJIMYECTBA TEIUIA, HePEAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

8. Uto Ha3pIBaeTCS MOTEHIIMAIOM JIEKTPOCTATHIECKOTO TIOJIs?

HanpsxeHHOCTB 3IIEKTPUYECKOTo MOJIS B JaHHON TOYKE NPOCTPAHCTBA, YMHOKEHHAs HA PalyC BEKTOP JAHHOW TOUYKH
Cpenu 1aHHBIX OTBETOB HET MIPABUIIBHBIX

PaboTa o nepemMenieHno eANHUIHOTO HOIOKUTENBFHOTO 3apsiia U3 JaHHOM TOYKH IPOCTPAHCTBA B OECKOHEYHOCTh
IloTeHnuanpHas 3HEPIUs NPOU3BOILHOIO 3aps/a, IOMEIIEHHOTO B IaHHYIO TOUKY IIPOCTPAHCTBA

Cuia, neficTByIOIIast Ha €AUHUYHBIIN MOJIOKUTEIBHBIN 3aps 1, HOMEIIEHHBIH B JaHHYIO TOUKY IIPOCTPAHCTBA

9. KoHaeHCaTOpOM Ha3bIBACTCSA

JIB€ IUIOCKHX IUIACTHHBI, pa3lEleHHBIX CJIOEM IMAJIEKTPHKA C OTIMYHOM OT EIWHHIBI JIUAJIEKTPHUECKOM
MPOHHUIIAEMOCTBIO

J1000¢ YCTPOUCTBO, KOTOPOE CIIOCOOHO HAKAIIIIMBATE JICKTPUUICCKUC 3aPSIbI

JIBa U30JIMPOBAHHBIX IPYT OT APYyra KOHLIEHTPUYECKUX LIMIIMHIpA

CHCTEMA, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT ApYyra NPpOBOAHUKOB

10001 MPOBOIHUK, €CJIM OH 00J1aaeT JMEKTPUIESCKOH EMKOCThIO

10. Cdopmynupyiite Teopemy ['aycca st 31IEKTPUUECKOTO MOJIS B BAaKyyMe

LIupKys1siiusi BEKTOPA HANPSHKEHHOCTH 3JIEKTPUYECKOTO TI0JIS 110 JTF000MY 3aMKHYTOMY KOHTYPY paBHa HYIIO

[ToTok BeKTOpa HANpPSHKEHHOCTH AJIEKTPUYECKOTO ITIOJISi 4epe3 MPOHM3BOJIHYIO MOBEPXHOCTh PaBeH anreOpanyeckoil
CYMME 3apsJ10B, HAXOAAUINXC HA 3TOM TOBEPXHOCTH, }IeJ’ICHHOf/'I Ha JJICKTPHUUCCKYIO TOCTOAHHYIO

IoTok BeKkTOpa HAMPSHKEHHOCTH IEKTPHIECKOTO TIOJIS Yepe3 MPOH3BOJIBHYIO 3aMKHYTYIO IIOBEPXHOCTh PABHA HYJIIO
LupKyisums BEKTOpa HANPSHKEHHOCTH AJIEKTPUYESCKOTO TIOJIS 110 JTII000MY 3aMKHYTOMY KOHTYPY paBHa MOTOKY BEKTOpa
HaNPSHKEHHOCTH AJIEKTPUYECKOTO TOJIsl Yepe3 MPOU3BOJIBHYIO MOBEPXHOCTH, OMUPAIOIIYIOCS Ha 3TOT KOHTYP

IloToK BeKTOpa HANPSHKEHHOCTH 3JIEKTPHYECKOrO IOl 4Yepe3 NPOU3BOJIBHYH) 3aMKHYTYH) IOBEPXHOCTH DPAaBeH
anredpandeckoi CyMMe 3apsI0B BHYTPH 3TOI MOBEPXHOCTH, ISICHHONH Ha IEKTPHIESCKYIO TOCTOSTHHYIO

11. Cdopmynupyiite nepBoe npaBmwio Kupxroda

AnreOpandeckas CcyMMa TOKOB B JIFOOOM KOHTYpE L€ PaBHA HYIO

AnreOpandeckasi cyMMa TOKOB B JIFOOOM y3JI€ IIeITH paBHA HYJIIO

Anrebpardeckas cymma 3/1C B KaKI0OM KOHTYPE paBHA HYITIO

Anrebpanueckass cymma OJIC B KaXIOM KOHTYpe paBHa anreOpandeckoil cymMMe ITPOM3BEIECHWH CHIJIBI TOKAa Ha
COTIPOTHBIICHHE BCEX yJaCTKOB KOHTYypa

Anrebpardeckas cyMMa IaJleHHH HAPSDKEHUH Ha BCEX Y9aCTKOB KOHTYPa paBHA HYIIO

12. BexTopoM MarHWTHOW MHIYKIIMH Ha3bIBaeTCs

BEKTOpHas (U3MUECKass BENWYMHA, MOIYJIh KOTOPOH paBeH OTHOIIEHHI0 MaKCHMAaJBHOW CHIIBI, JEHCTBYIOIIEH CO
CTOPOHBI MArHUTHOTO TOJISI HA OTPE30K MPOBOJHHUKA C TOKOM, K CHJIE TOKa B ITPOBOTHUKE

BEKTOpHas pU3MUecKasi BeIMUYNHA, MOIYJIb KOTOPOH paBeH OTHOIIEHHIO MAKCHMAIBHOTO MEXaHHIECKOTO MOMEHTA CHII,
JEHCTBYIOIINX HAa PaMKy C TOKOM, NOMEIIEHHYI0O B OJHOPOAHOE MOJje, K NMPOWU3BEICHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOILYITb KOTOPOH PaBeH OTHOIIECHHIO MHHUMAILHOTO MEXaHWYECKOTO MOMEHTA CHJI,
JICHCTBYIOIMX Ha PaMKy C TOKOM, NOMEIIEHHYI0 B OJHOPOJHOE MOJE, K MPOU3BEACHUIO CUIBI TOKA B paMKE Ha €e
IUIOIA/b

BEKTOpHas (U3HYEcKasi BEJIMUYMHA, MOAYJIb KOTOPOH PaBEeH OTHOLIEHHWIO MUHUMAJIBHOTO MEXaHWYECKOI'0 MOMEHTa CHII,
JICHCTBYIOIUX Ha PaMKy C TOKOM, MOMEIIEHHYI0 B OJHOPOAHOE IOJ€e, K NMPOU3BEJCHUIO CHJIBl TOKA B paMKe Ha ee
HepUMeTp

BEKTOpHas (pu3nUecKas BEIMUMHA, MOJLYJIb KOTOPOH paBeH CHIIe, JEHCTBYIOIICH Ha € AMHUYHBIA TOJIOKUTENBHBIH 3apsi,
HaXOJSAIMNCSA B MAHUTHOM II0JIE

13. SIBneHue caMOWHIYKIIMH COCTOUT B!
BOo3HMKHOBeHHH DJIC MHIYKUMHM B IIPOBOAAIIEM 3aMKHYTOM KOHTYpE NPH M3MEHEHHMH MAarHWTHOTO IIOTOKa 4Yepes3
MPOU3BOJILHYIO ITOBEPXHOCTh, ONUPAIOIIYIOCS HA IAHHBIH KOHTYP




b)
c)
e)

a)
b)
<)
d)
€)

a)

a)

b)
c)

€)

BO3HHKHOBeHNH OJIC MHAYKLIUHU B HPOBOJSLIEM 3aMKHYTOM KOHTYpE NpPHU M3MEHEHHM TOKa, NMPOTEKAIOILEro 4epes
JIaHHBIA KOHTYP

BOo3HMKHOBeHNH D/IC MHAYKIMU B IPOBOASIIEM KOHTYpPE IIPU 3aMbIKaHUH UM Pa3MbIKAaHUH JAHHOTO KOHTYypa
BO3HMKHOBEHHM TOKA B IPOBOJSAILEM 3aMKHYTOM KOHTYpE IIPU U3MEHEHUU MAarHUTHOTO OTOKA Yepe3 AaHHbIN KOHTYP
BO3HMKHOBEHHM TOKA B IPOBOJAIIEM 3aMKHYTOM KOHTYpe NPHU M3MEHEHWH MAarHUTHOTO IOTOKA 4Yepe3 NMPOU3BOJIBHYIO
MIOBEPXHOCTb, OITMPAONIYIOCS Ha JaHHBIN KOHTYpP

14. DddexTuBHOE 3HAUCHHUE CHIIBI IEPEMEHHOTO TOKa ONPEIENISIeTCs KaK

BEIMYMHA TaKOTO MOCTOSIHHOTO TOKAa, KOTOPBIM 3a BpeMs, paBHOE OJHOMY NEpUOJY MEPEMEHHOI0 TOKa, MPOHU3BEAET
TaKylo ke paboTy, YTO M pacCMaTPUBAEMBbIi IEPEMEHHBIH TOK;

BEJINYMHA TaKOTO MOCTOSIHHOTO TOKAa, KOTOPBIN NMEPEHOCHTH Yepe3 MOINEPEedHOe CeUeHNE NTPOBOAHMKA TaKOH XKe 3aps,
KaK 1 IEPEMEHHBIHN TOK;

BEJINYMHA TOH 9aCTH IEPEMEHHOTO TOKA B IIETIH, SJHEPT U KOTOPOH MEPEXOJNUT B TEIJIO, BBIIENIEMOE B IICTIH;

BEJINYMHA aMIUTATYABI IEPEMEHHOTO TOKA,;

BCJIMYMHA aMIITUTYAbI IICPEMEHHOT'O TOKA, YMHOKCHHAaA Ha\/z.

15. Yro Takoe BOIHOBAsI HOBEPXHOCTH?

IToBepXHOCTH B IPOCTPAHCTBE, 1O KOTOPOM JOLLIA BOJIHA B JaHHBI MOMEHT BPEMEHHU
I'eomeTprueckoe MECTO TOUEK, HCIIBITHIBAIOIINX BO3MYIIICHNE B OJMHAKOBOH (hase
I'eomeTprueckoe MECTO TOUEK, BO3MYIIEHHS KOTOPBIX MAaKCUMAaIbHBI

ITorpanuyuHas MOBEpXHOCTb, OTACIIAIONIAS BO3MYIIEHHYIO CPEy OT HEBO3MYIIEHHOM Cpebl
IInockocTh, NEPIECHAUKYJIIIPHAS HAIIPABIICHUIO PACIIPOCTPAHEHMSI BOJIHbI

16. CdopmynupyiiTe 3aKOH NPSIMOJIMHEHHOTO PaCIPOCTPaHEHHS CBETOBBIX JIydei

CaeT MeXay JF0OBIMH JIBYMsI TOYKaMHU PaclpOCTPaHsIETCs MO IPSIMO# JIMHUH, COSTUHSIONINI TOYKH

B 71100BIX cpeiax CBETOBO# JIyd MPEICTABISCT COOOU MPAMYIO JIMHUIO

CaeToBas BOJIHA BCETIa paCIPOCTPAHAETCA MO MPIMOM JTMHUU

B ogHOpOHBIX cpeaax CBETOBOM JIy4 ABJIECTCS IPSIMOM JIMHUEH

B onTruecku nmpo3payHbIX Cpelax CBETOBOM JIyd BCEI/a SIBJIAETCS NPSIMOU JIMHUEH

17. Yro Ha3bIiBaeTcs MUPpaKIKeii CBETOBBIX BOJIH?

Bce siBnenus1, cBsi3aHHBIC ¢ OTHOAHNUEM CBETOBBIMH JIy9aMH JTIOOBIX IPETIATCTBUI

PasnokeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUI, KOTOPBIE 00YCIIOBJIEHBI BOJIHOBOH MPHPOIOH CBETa M HAOIIOAAIOTCS TIPH €TO PacTIpOCTPaHEHUN
B CPEax C PE3KO BBIPA)KEHHBIMU ONTUYECKHMU HEOJAHOPOHOCTIMH

COBOKYITHOCTB SIBJICHHI, KOTOPBIE 00YCIIOBJIEHBI 3aBUCHMOCTBIO IOKA3aTeN sl IPEIOMIICHHS OT YaCTOTHI CBETOBOM BOJHBI
HanoxxeHue KorepeHTHBIX BOJIH APYT HA Apyra

18. VYkaxwure Hanbosee MpaBWIbHYIO HOPMYIUPOBKY 3aKkoHa Mairoca

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIApU3aTOP, IMPU OTCYTCTBHUU TMIOTJIOMICHUA CBETa
BEIIIECTBOM IOJISIPHU3aTOPa YMEHBIIIAeTCs B JiBa pa3a

NHTEeHCUBHOCTh TMOJISPU30BAHHOTO CBETA, MPOIIEANIEr0 Yepe3 aHaau3aTop, MPsIMO MPOMOPIHMOHAIBHO KBaJpaTy
KOCHHYCa yTiIa MEXIY pa3pelleHHBIMI HAPaBICHUSAMH MOJIIpU3aTopa U aHATIH3aTopa

MHTCeHCHBHOCTD TOJSIPU30BAHHOTO CBETA, MPOMICANIETO Yepe3 aHAIU3aTop, Pa3pelIeHHOE HAIPaBICHHE KOTOPOTO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIMISAINIET0 Yepe3 ONTUYECKYIO CHCTEMY IOJISIpH3aTOp-aHaIH3aTop, BCeraa
MeEHbIIIC HHTCHCUBHOCTH CBETA, MTAIAIOIECTO Ha TOJIIPH3aTOP

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IMPOMICANICTO Yepe3 MOJApU3aTop, MPHU OTCYTCTBHH TIOTJIONICHHS CBETa
BEIIECTBOM HE M3MEHSETCS

19. CnekrpaibHas u3jiydaTesabHasi CIOCOOHOCTh TeJa 3TO

OHEPTHUA, U3JTydacMast e]lPIHPIHeﬁ IMOBEPXHOCTHU TEJIa 3a CAUHUILY BPEMCHHU B €AUHUYHOM UHTECPBAJIC NJIMH BOJIH

OHEPTHUA, U3JTyda€Masi BCEM HArp€TbiM TEJIOM TEJIa 3a CAMHUIY BPDEMEHU B CIMHUYHOM UHTCPBAJIC JIJIMH BOJIH

IIOJITHAs OHEPT U, U3JTydacMasd BCEM HArpeThIM TEJIOM BO BCEM CIICKTPAJIbHOM JUAINIa30HE NJIMH BOJIH 3a €IMHUILY BDEMECHU
SHEPTUsl, U3JIydaeMasl eIMHUIICH OBEPXHOCTH Tella 3a eIMHUIY BpPEMEHHU BO BCEM MHTEpBaJIe JUIMH BOJIH

SHEPTHsl, U3JIydaeMasl eIMHULICH NOBEPXHOCTH TeJla 3a MHUIY BPDEMEHH B ONTHYECKOM JInara3oHe JAJIHH BOJIH

20. Kaxkoe 13 MpUBE/ICHHBIX YTBEPIKICHHUH SIBJSIETCSI BEPHBIM B Teopuu bopa?

PaspemeHHpIME OpOUTaMHU 7SI 3JICKTPOHOB SIBIISIOTCS TaKWe, A KOTOPBIX MOMEHT HMITYJIbca JIEKTPOHOB KpaTeH
LEJIOMY YUCILy BEJIMYUH

DHeprus JIEKTPOHA HA OPOHTE U €€ PaANYC MOTYT OBITh ITPOM3BOJILHBIMH

Pagnyc opOHTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUNBAETCS

[Ipy nBU>XEHHN 2IEKTPOHOB IO OPOUTE IPOUCXOANUT HENPEPHIBHOM M3TyUYEHHE SHEPTUU

Paanyc opOHUTHI 27IEKTPOHA C TEUEHHEM BPEMEHH YMEHBIIACTCS




OIIK-1.3 Ilpumenser OOyyaromuiicst 3HaeT:

€CTCCTBCHHOHAYYHbIC METOAbL METOAbI TCOPCTUYCCKOI'0 M IKCIICPUMCHTAJIbBHOTO UCCIICAOBaHUA (1)1/13H‘ICCKI/IX OGLCKTOB,
TCOPETUYCCKOI'O 1 mpoueccoB u HBHCHHﬁ, MCTOAUKY MPOBCIACHUA U 06pa6OTKI/I PE3YIbTATOB (I)I/I3I/I‘ICCKOFO
OKCIICPUMCHTAJIbHOTO OKCIICPUMCHTA

HCCIIeIOBaHMsI 00BEKTOB,
MPOIIECCOB, SBJICHUH, IPOBOIUT
SKCIIEPUMEHTHI 10 33JaHHOU
METOAMKE U aHAIH3UPYET
PE3YIIBTATHI

2.1.2. I[IpuMepsI TeCTOBBIX 3aJaHUH
1. MraoBeHHOE YCKOpEHHE MaTepHaNbHOU TOYKH ompeaessiercs GopMynoit
1) a= lim v(t+At)-v(t) 2) a- V(t+At)-v(t) 3) - lim V(t+At)+v(t) 4) @~ lim 5 a="
At—0 At At At—0 At At—0 At m
2. Kakast (hopmyna BbIpaxkaeT paboTy NpH JABM)KEHHH MaTepUajbHONW TOYKH IO MPOU3BOJILHON TPAEKTOPHUU M3 MOJOXKEHHs 1 B
nojoxeHue 2?7

rit+At)-r(t) F

2 2
) A =[F-07 2 A, -F.(v,-v) 8 Ay =[F-dr 4) a,—F.r, 5 A,—Fs,cosa
1 1

3. MomenT HWHEPpUUU NPOU3BOJIBHOI'O TCJIa OTHOCUTCIBHO HeHOZ[BPI)KHOﬁ OCH BpalICHUS OTIPCACIIACTCA (bOpMynOfI
N N
_ 2 — 2
D3=Smr, 2 JI=mr 3)yJ=mr 4) 3=3,+ma? 53=>"mr,
i=1 i=1
4. Yxaxure GopMyIty Uisi MOMEHTA HHEPIIUH TOHKOTO OJHOPOIHOIO CTCPIKHSA MAaCChl m M JJTHHBI | otHOCHTENEHO
HENOJBUKHOW OCH BpaIlleHHs], IPOXOJAIIEH Yepe3 CEPEANHY CTEPIKHA.

1 1 1 1 2
DI="ml? 2yJ="ml? 3)J="ml* 4)J=—ml’ 5)J="ml?
) 2 ) 3 ) 4 ) 12 ) 5

5. VYkaxure Gpopmyny mis KIT/I TermoBoii ManiiHel

1) U:Tl;TZ 2) = :\,,o,,m 3) 77:% 4) n:Ql(SQz 5) U:Q(ElQ

6. Ykaxure hopMyiy Il pacrnpeaeieHus boabiMana.

EK“’I+U V
1) n:noexp(—%jz) n=n, eXp[_ij?O n=n, exp(—g_l_)‘l) n=n, exp(— T(‘fj5) n=n, exp[—ll('{l_)

7. Bwibepure opmyiry Uil HapsHKEHHOCTH 3JIEKTPUYECKOTO II0JIS, CO3[aBaéMOr0 PaBHOMEPHO 3apsHKEHHOH IUIOCKOCTBIO B
BaKyyMe.

NE-2 2E-_2_ 3Eg-_J HE== SE=

g 2¢,d° 4, r? 7,

0 0

8. 3axon buo - CaBapa — Jlaruiaca umeert BuJ

S
-l

_ <V _ Fdl — Vxr _
1)B:&q_:< 2) dB = Mo 1 T xdl S)B:&q—j 4) dB = 4o
4z r 4z r® 4z r 4z rd

IN
3
-

9. Kaxkas u3 GpopMyI1 MpaBUIIbHO OTPAXKAET CBSA3b MEXKAY HANPSHKEHHOCTBIO JIEKTPUYECKOTO OIS X TOTEHIIUATIOM 3JIEKTPUIECKOTO
moJist?

Z E
D) g -, =[E-dF 2) p=E-F 3) g, =E-(F-7.) 4) p=divE 5) o=—
1
10. 3akoH Amrnepa B 00IIeM BHUIE UMEET BU]T

1) dF =1dixB 2)dF=11xdB 3) F=1IxB 4) F=I11-B 5) F=I11Bcosa

11. Kakoe W3 mepeduciIeHHBIX ypaBHEHUI BXOAUT B CUCTEMY ypaBHeHMI Makcsenna?

1) {D-ds=q 2) {H-ds=0 3)§E-d|":o4)|-”|:3—5 5 ®=[E-ds
s S L H s

0

2
12. Ecnmn w, = 1 R

1 o
h =—F— U w= — > TO q)opMyna JJIg 3aTyXaromux KoJIeOaHU B CUJIBI TOKA B KOJIEOATEILHOM KOHTYpC
JLC LC 4L

HMCCT BU

1)1= Ioem(—z—itjcos(wot+a) 2) 1= |oe>©[—2—F:_t)COS(ai+a) 3) I =1, cos(ewt+a)

4) 1=l,cowt+a) 5)1=1,co8wt)




13. Ieprox 3aTyxarouux KouebaHui B KonebaTeIbHOM KOHTYPE paBeH

1 R 1 R 1 R 1R L R
) T=2r] —+ | 2 T=2d] =~ | 3)T=21] =+ | @T=2e — | 5)7_o L
) ”(Lc 4sz ) ”(LC 4sz ) ”(LC 4sz ) ”(Lc 4sz )T ZE(LC+4LZJ

14. VIHTEHCHBHOCTh TIPH HATOKEHHH JBYX Kozepenmubix BOTH pasHa (0 [ pasHocth da3; |,, |, WHTEHCHBHOCTH BOIH B

otaensHocTH, | #1,):

Di=t+1, 2 1=l+1,+2/L1,c088 3) 1=12+12+21,1,c055 4) | =[I2+12-21,1,c085 5) | =/I2+12

15. Ha mudpakioHHyto pemerky ¢ meproaoM d majgaer CBeT OnpenelieHHOM UTHHBT BOMHBL Kako# u3 (popMyll COOTBETCTBYET
MaKCHMYM II€pBOTO HopsAaKa?

. A . 2d . 3d . A . 22
1) SNp=— 2)sing=—23) sinp=—14) sinp=—275) Sinp=—
) Sing q ) sing Y ) sing P ) sing 2d ) sing q

I |
16. Ecnu " min g " max- MpHuMAabHAasA 1 MaKCUMAaJlbHAasl MHTEHCUBHOCTD YaCTUYHO NOJIApU30BaHHOTO CBECTA, IPOITYCKAaeMOro
AHAJIU3aTOPOM, TO CTCIICHD MOJJAPU3allUU CBETA OMPCACITIACTCA 10 q)opMyne
lax = i | o — | I

P= Ima><+|min max min P = max min — min pP= min

1) min 2) Imax+ Imin 3) Imax 4) Imax+ Imin 5) Imax

11. Ilpu mageHnn CBETOBOTO JIyda, pacpOCTPAHSIONMIETOCS B IEPBOH cpejie Ha TPaHMIly pas/esia HEpBOM U BTOPOH CpPEIIbI C
HOKa3aTesIMHU IPEIOMIIEHUS U N, , N; >N, YIOJ IIOJHOTO BHYTPEHHETO OTPAXKEHHUS o YAOBIETBOPSET YCIOBHIO

1) sinozzi 2) sinazﬁ 3) tgozzﬂ 4) tgazn—2 5) cosa = &
n2 nl r.]2 r.]1 nZ

2.2 TunoBble 3aJaHUs IS OLIEHKH YMEHHI B KauecTBe 00pa30BaTe/IbHOIO pe3y/ibTara

ITpoBepsieMblii 00pa30BaTeNbHBIN PE3yNbTAT:

Kona u HaumeHoBaHue OO6pa3oBarenbHbIN pe3yabTaT
WHUKATOPa TOCTIKEHUS
KOMITETEHITUH

OIIK-1.2 ITpumensieT ocHOBHBIE | OOy4JaroImuiics yMmeer:

TIOHSATHS U 3aKOHBI HCTIONIB30BaTh OCHOBHBIC MTOHATHUS M 3aKOHBI (DH3HUKH JUTS PEIICHHS IPEIMETHO-TIPO(QHIBHBIX
€CTECTBEHHBIX HAaYK IJIs 3ama4

pelIeHns MpeIMETHO-
npoIIBHBIX 33124

2.2.1 lIpumepsnl 3aga4

1. MoTouuKkiIncT 3a MepBble 5 MUH Ipoexas 3 KM, 3a mociefyronme § MUH — 9,6 KM U 3a mocieanue 6 MuH — 5,4 kM.
Onpenenutbh CKOPOCTh ABHKEHUS MOTOIMKIIUCTA HAa KAXIOM U3 TPEX YJaCTKOB IyTH; CPEIHIOI0 CKOPOCTh 33 BCE BPEeMsI
JABWXKCHUS.

2. [lBa moesjia UIyT HABCTpEYy JAPYT APYTY CO CKOPOCTAMHU Vi = 36 kM/4 U vz = 54 km/4. [Taccaxxup B mepBoM moesjie
3aMeyaet, YTO BTOPOH Moe3/] MPOXOJUT MUMO HEro B TeueHue Bpemenu t = 6 ¢. Kakosa juiHa BToporo noesuaa?

3. Touka ABMXKETCS TIO0 OKPYXkKHOCTH paguycoM 20 cM ¢ MOCTOSHHBIM TaHTE€HIUAILHBIM yCKOpeHueM 5 m/c?. Uepes kakoe
BpeMsI 1TocyIe Havyajia ABHKEHUsS] HOPMaIbHOE YCKOPEHHE TOUKU OyJeT paBHO TaHTC€HIUAJIBHOMY?

4. Ha HakJIOHHOH IUIOCKOCTH JUIMHOM 13 M M BeICOTOH 5 M JIeXHUT rpy3 Maccor 26 kr. Koaddumuenr tpenns pasen 0,5.
Kakyro cuiry Hajo NMPUIIOKHUTH K TPy3y BJOJb 3TOW IUIOCKOCTH, YTOOBI BTaUTh Ipy3? UTOOBI CTAIUTH Ipy3 C 3TOU
IJIOCKOCTHU?

5. Tloesn maccoit 500 T aBMKETCS paBHO3aMEUICHHO MIPU TOPMOXEHHH, TIPH 3TOM €ro CKOPOCTh yMEHbBIIAETCs B TeUeHHE |
muH oT 40 10 28 kM/4. HaiiTu crity TOpMOXKEHHUSI.

6. Teno CKONB3MT 10 HAKIOHHOH IJIOCKOCTH cocTaBisionieii ¢ ropusontom yron 45°. Ipoiina paccrosuue 36,4 cMm Teno
IPHOOpPETET CKOPOCTH 2 M/c. UeMy paBeH KOd(D(GUIIMEHT TPEHHS Tela O TUIOCKOCTh?

7. Opynue, ®eCTKO 3aKpEeIIeHHOE Ha JKeJIe3HOJOPOXKHOW miardopme, MPOU3BOAUT BHICTPEN BJOJb MOJOTHA Kele3HOi
Joporu noj yriom o = 30° k iuHun ropuzonta. OnpenenuTs CKOpOCTh U OTKATa IIATGOPMBIL, €CIIH CHAPSI/ BBUIETAET CO
ckopocThio U1 = 480 m/c. Macca maTgopMBbl ¢ OpyareM U cHapsaamu mp = 18 T, Macca cHapsga my = 60 K.

8. [IIlap maccoit m; = 3 KI' ABHIKETCS CO CKOPOCTBIO Vi = 2 M/C M CTAJKHUBACTCS C MOKOSIIUMCS [IapOM MacCoi my = 5 Kr.
Kakas pabora Oyzner comepmieHa npu aedopmarnum mapoB? Yaap cuuTaTh aOCOMIOTHO HEYNPYTHM, MPSIMbBIM,
LEHTPAJIBHBIM.




9. CrepreHb BPaIaeTcsi BOKPYT OCH, TIPOXOISINEL Yepe3 Ero cepeiHy, COracHo ypasHenuto ¢ = At+Bt3, rne A = 2 pan/c,
B = 0,2 pan/c®. Onpenenuts Bpaiarmuii MOMEHT M, JeficTByONIMI Ha CTEPKEHD Yepe3 BpeMs t = 2 ¢ mocyie Hadaja
BpAILIEHHS], €CJIH MOMEHT MHEpIMH cTepxkHs J = 0,048 kr-m2.

10. Ha xparo miardopMbl B BUJIE JUCKA, BPALIAKOIIECS M0 HHEPIMH BOKPYT BEPTUKAIBLHON OCH € 4acTOTol N1 = 8 MuH 2,
CTOMT YenoBek Maccoi my = 70 kr. Korja 4enoBek nepemiesn B HEHTP IIaT(GOPMBL, OHa CTajla BpallaThCs ¢ YaCTOTOW np =
10 mun L. Onpenenuts Maccy mp muaTpopmbl. MOMEHT HHEPIMH YEJIOBEKA PACCUMTHIBATE KaK ISl MATEPUATILHOM TOUYKH.

11. Touka coBepIIAET TaPMOHUYECKHUE KoJiebanus X = A sinmt, rme A = 5 cm, ® = 2 ¢’ B MOMEHT BpeMeHH, KOTjla TouKa
oOnanana nmoteHuansHoi sHeprueit 0,7 Mk, Ha Hee JAelicTBOBaa Bo3Bpalatromias cuia B 5 mH. Haiitu 3TtoT MOMEHT
BpPEMEHU.

12. TInomazs MuacTHHBI CIKOASHOTO KOHIEHcaTopa 36 cM2, TosmuHa cios auasextpuka 0,14 cM. BEIYUCIUTE EMKOCTB, 3aps
Y SHEPTHUIO KOHJICHCATOpa, €CIIM Pa3HOCTh MOTEHIMAIOB Ha ero ooknankax 300 B, €cmuom = 2,1.

13. /lBa oqMHAKOBO 3apsDKEHHBIX LIApHKa MOBEIICHBI B OJHOW TOYKE Ha HUTSIX OIMHAKOBOW MIHMHBL [Ipu 3TOM HUTH
paszonuiucs Ha yroin o. [llapuxu norpyxarot B Macio. KakoBa NIOTHOCTh P Macia, €ClId yrol pacXoKIACHUs HUTEH MpU
NOTPY’XEHHH B Macjlo ocTaeTcs HemsmeHHbIM? [lnoTHOCTh Marepuana mapukoB p = 7,5-10% kr/m®, nmonexrpuueckas
MPOHHUIIAEMOCTh Macia € = 2,2.

14. Yetpipe nammsbl, paccyuTaHHbIe HA Hanpspkenue 3 B u cuny Toka 0,3 A, Hajo HOAKIIOYNTH MAapaUIeNIbHO U MUTATh OT
UCTOYHUKA HanpspkeHus 5,4 B. Pe3ucrop kakoro conmpoTUBICHUS Hal0 BKJIIOYUTH MOCIE0BATENIBHO JaMIIam?

15. Amnepmetp umeet compotusieHue 0,02 Om. Ero mkama paccumtana Ha 1,2 A. IIIyHT Kakoro CONpOTHBICHHUS HaJ0
MOCTaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBIIIO H3MEPATH TOKHU CUIIOi 10 6 A?

16. OnmHOpomHOe MarHUTHOE moje ¢ nHAyKiued 200 MTn neiicTByeT Ha MOMEIIEHHBIA B HEro MPOBOAHUK ITHHOM 50 cM ¢
cuoii 0,7 MH. Onpenenure cuiy Toka B IPOBOJHUKE, €CIIM YTOJI MEXAy HallpaBJIeHUEM TOKa U MHAYKLMEH MarHUTHOTO
nosis paseH 45°.

17. KBampatHas paMKa IIOMEIIEHa B OJHOPOJHOE MarHWTHOe mone. HopMame K INIOCKOCTH paMKH COCTaBIISIET C
HamnpasJeHueM MarHUTHOTO mous yron 60°. Ctopona pamku 19 ¢M. OnpenenuTe UHIYKIMIO MarHATHOTO MOJS, €CIH
U3BECTHO, YTO cpefHee 3HaueHue OJIC MHAyKIUM, BO3HHUKAIOIIEH B paMKe NMpH BbIKIOYeHUH nons B TeueHue 0,01 c,
paBHo 50 MB.

18. MarHuTHBII TOTOK, MPOHU3BIBAIOIINN 3aMKHYTHIA NPOBOJIOYHBIH KOHTYp ¢ compotuBicHHeM 0,5 OM, paBHOMEpHO
yBenmmumics ¢ 0,2 MB6 no 7 mB6. Kakoii 3apsia mpoiuen 3a 3T0 Bpems 4yepe3 IONEPEeYHOe CeUeHUe IPOBOJHHUKA NPU
paBHOMEpPHOM U3MEHEHUH noToka. Cuina Toka, 3/1C — MOCTOSIHHBL.

19. Karymika c 5KeJle3HbIM CepIedHUKOM ceuenneM 20 cM2 umeeT nHAyKTHBHOCTS 2-:102 ', KakoBa jomkHa GbITh CUJla TOKA,
4TOOBI MHAYKIHUSA T10J1S B cepaeunuke obu1a 107 Ti, uncio ButkoB pasro 1000?

20. Paccrosiaue L ot mieneit 10 sxpana B omnbite FOHra paBro 1 M. Onpenenuth pacCTOSIHUE MEXTY IIEISIMHU, €CIIA Ha OTPE3Ke
nmeok 1 = 1 cm yknaasiaerces N = 10 TeMHBIX HHTEPPEPEHIMOHHEBIX M0JI0C. JlmHa BOHEL A = 0,7 MKM.

21. Ha nnenky u3 rauuepuna toiupHoi 0,3 Mxm magaet Oenbiii cBeT. Kakum Oyner kazaThes LBET IUICHKH B OTPAXKEHHOM
CBeTe, €CIU YTroJl majieHus Jryqeid 45°7?

22. Kakyro pa3HOCTb JUIMH BOJIH MOXKET Pa3pelinTh JU(paKkinoHHas pelIeTKa LIMPUHON 2 CM U MEPUOJIOM 5 MKM B 00JacTH
KpacHBIX Jiy4ueii (A = 0,7 MKM) B CIEKTPE BTOPOTO MOpsiaKa?

23. EcTecTBEeHHBIH CBET MajaeT Ha IOBEPXHOCTh JAUAJICKTPHKA IO YIJIOM NOJHON mnomspu3anuu. Kosdduiuent
npomyckanus cBeta pases 0,915. Haiitu cTeneHs mossipu3aliuy MpeJIoMICHHOTO JIyda.

24, EcrecTBEHHBII CBET IMPOXOJUT Yepe3 J(Ba IOJISIPU3ATOPA, YIOJI MEKAY INIaBHBIMH IJIOCKOCTSAMH KOTOPBIX paBeH 45°. Bo
CKOJIBKO pPa3 YMEHBIINUTCS HHTEHCHBHOCTh CBETa IIOCIE MPOXOXKIACHHSA O3TOH cucTeMbl? CumTaTh, YTO KaXKIBIN
MOJISIPU3aTOp OTpaxkaeT u noryomaeT 10% magaromiero Ha HUX CBETa.

25. Karox BakyyMHOTo (pOTOIJIEMEHTa OcBemaercs cBetoM ¢ JumHON BomHBI 0,405 mMxM. DOTOTOK mpeKpamaeTcs IMpH
3aJiepKUBAIONICH pasHOCTH MoTeHIHANOB 1,2 B. Haiiti paboTy BEIX0/a 3JIEKTPOHOB U3 KaTOAA.

OIIK-1.3 [Ipumensier | OOyuwaromuiics ymeer:

€CTECTBEHHOHAy4YHbIE€  METO/BI | IPUMEHITh METOABI TEOPETHYECKOr0 M SKCIEPHUMEHTAIBHOTO HCCIENOBaHMS (PHU3NYECKHX
TEOPETHIECKOTO U | OOBEKTOB, NPOIECCOB U SBICHHH, MPOBOIUTH (U3MUECKHE HKCIEPHUMEHTHl 110 3aJaHHOU
SKCIEPUMEHTAIBLHOTO METOAMKE U 00pabaThIBaTh X PE3yIBTATHI

HCCIIeTIOBAHUS 00BEKTOB,

IIPOLIECCOB, SIBJICHUH, MPOBOJUT
SKCHEPUMEHTHl 1O  3aJlaHHOU
METOJIUKE u aHaJIU3UpPyeT
pe3yabTaThL

2.2.2 TlpumMepsl TECTOBBIX 3aiaHUI

1. Tlemexox mpouien MOJIOBUHY OKPY)KHOCTH pajuycoM 1,5 kM 3a 0,5 waca. [Ipu 3TOM MOIyinb CpEAHETr0 BEKTOpa CKOPOCTH
Meexoaa paBeH

a)
b)
c)
d)
e)

3,0 km/g
4,0 xm/4
5,0 kM/4
6,0 Kxm/g
7,0 xm/g




HebomnbIoe Teno (MarepuaibHyro ToOuKy) Opocwu mox yriiom 3(0° K TOPU30HTY ¢ Ha4anbHOH ckopocThio 20 M/C Uepes kakoe
BpEMs TeJo JOCTHrHeT Bhicuieil Touku? [puaats g=10 m/c?

a) 01c
b) 02c
c) 05¢c
d 1c
e) 2¢

Ipy BKITIOYEHHH SIEKTPOABHIATENS €r0 POTOP HAUMHACT BPAIATHCS PABHOYCKOPEHHO C YIIOBBIM yckopenneM 20 06/c2.
CkonbKo 000pOTOB ceaeT poTop 4epe3 1 CeKyHy mocie BKIIIOYCHHS IBUTATEIS?

a) 10
b) 15
c) 20
d) 25
e) 30

IManas ¢ BeICOTHI 1 M, TPy3 Maccoil 1 KT MOXKeT CKaTh IPYKHHY kKECTKOCTBIO 2 -10° H/M Ha BenMuuHY, paBHYO
a) 0,1cm

b) 0,2cm
C) 2cm
d 1lcm
e) 0,5cm

Tenexka Maccoil 15 Kr ABMIKETCS IO BOTHYTOMY MOCTY €O CKOpocThio 10 M/c. B HIKHEH TOUYKe CHlla HOPMAIBHOTO JaBICHHUS
TEJIE’)KKU Ha MOCT BJIBO€ MPEBOCXOIUT CUITy TskecTH. [Ipu 3TOM paanyc KpUBU3HBI MOCTa paBeH

a) 10m
b) 15wm
c) 20mM
d 25m
e) 30m

Myxa maccoii 0,5 T, iersmas co CKOpOCThIO 2 M/C, TIONIAAaeT B MOABEIICHHBIN UMK JUCT Oymaru maccot 1,5 r. Cpaszy
TI0CJIE CTOIKHOBEHUS CKOPOCTH JBHKEHUS JIMCTA C MIPWIINIIIEH K HEMY MYXOH COCTaBIISIET

a) 2 m/c
b) 1wm/c
c) 0,5wm/c
d) 0,2wm/c
e) 0,Im/c

HeGousioe Teno (MaTepuaabHYIO TOYKY) Maccoi 2 Kr, HaXOSIIYIOCA Ha HEKOTOPOM BEICOTE HAJ MOBEPXHOCTHIO 3€MITH H
HAMEIOIIYI0 TIOTEHIINATBHYIO 3HepTHio paBHyio 400 I, OTIYCTHIIM, TaK 9TO Yepe3 HEKOTOPOE BPEMS OHO YITAIO Ha 3eMITIO.
Yemy paBHa CKOPOCTB STOTO TeJIa B MOMEHT TaieHus Ha 3eMii0? CONPOTHBIICHHEM BO3/yXa TIpeHeOpeyb.

a) 1w/

b) 5wm/c

c) 10wm/c
d) 20wm/c
e) 40wm/c

OnHopoHbIi quck paguyca 0,1 M, KaTsuuiics 6e3 IpoCKaIb3bIBaHNS 10 TOPH30HTAIFHON IIOBEPXHOCTH CO CKOPOCTHIO 5 M/C,
oragas Ha HaKJIOHHBIN Y49aCTOK, IMOJHUMACTCA HA BBICOTY

a) 2,5wm
b) 1 m

c) 05m
d 04wm
e) 02m

Haﬁ}lHTe YHCIIO CTeTICHEH CBO60}II:-I MOJICEKYJT HACAJIBHOTO I'a3a, €CJIN BCA DHEPTHUA €T0 TCIIOBOTO ABMKCHUA IMPUXOJUTCA HA
TIOCTYNATCIIbHOC ABUKCHUEC MOJICKYJT

a)
b)
c)
d)
e)

~No ok~ w




10.

11.

12.

13.

14.

15.

16.

17.

B 1ByX 0IMHAKOBBIX 0aJIOHAX HAXOMUTCS KHCIOPOM IMOJ OJMHAKOBBIM JNABJICHUEM P U OJHOW W TOI ke Temmeparypoit T.
[Mocne Toro, Kak ra3 u3 MepBoro OaIoHa MOJHOCTHIO MEpEeKavyall BO BTOPOM OAJUIOH M MOCIIE 3TOTO MOBBICHIIU TEMIIEPATYPY
B 1,5 pa3a, namieHue BO BTOPOM OaJJIOHE CTAJIO PABHEIM ...

a p
b) 2p
c) 3p
d) 4p
e) 6p

KonebatenpHbI KOHTYD ¢ IPEHEOPEKIMO MAJIBIM COIPOTUBICHUEM HMeeT IeKTPoeMKocTsC = 25 Mx®, HHIYKTHBHOCTD
L = 0,01 I'n. MakcumansHas cua Toka B KoHType 0,1 A. MakcuManbHOE HaNpsDKeHHE Ha KaTYIIKe PaBHO

a) 1B
by 2B
c) 10B
d) 25B
e) 100B

[psimoit mpoBox anuHOo# L = 40 cM IBHXETCS B OHOPOTHOM MAarHUTHOM IIOJIE CO CKOPOCThIO ¥V = 5 um/c mepneHIuKyISIPHO
JUHUAM HHIYKIUU. PasHOCTh MOTEHIMATIOB MKy KOHIIaMu IpoBoja u = 0,6 B. MHaykuus B MarHuTHOTO MO paBHA
a) 0,12Tn

b) 0,3Tn
c) 0,6Tn
d) 1Tn
e) 5Tn

Pe3onancHas dactoTta BeIHYXatomei rapmonndeckoid D/1C B konebaTeIbHOM KOHTYpE, IPU KOTOPOH aMIUIUTY 1A CHIIBI TOKa
MaKCHMalbHa, PaBHa Wpe; = 200c!. Yemy paBHa MHIyKTMBHOCTh KAaTyIIKM B KOJNEGATETHHOM KOHTYpE, €CIH €MKOCTh
KOHJICHCATOPa PABHA C — 5 nixcdD 7

a) 1I'm
b) 2I'm
c) 3lu
d 5Tm
e) 10T'm

IToTOK BEKTOpA IMEKTPUUECKON HHAYKIUH (IJTEKTPUUIECKOTO CMEIEHHUs ) Yepe3 CheprIecKyro TOBEPXHOCTh, OXBATHIBAIOIIYIO
TOUCUHBIC 3PS/ (| = 2 K, g, = 3 1K, qs =~ 2 uKu, paBeH

8 1-1075
b) 2-1075
¢ 3-107°%
d) 7-1075
e) OK—;

TemmepaTypa aGCOTFOTHO YEPHOTO Tella YMEHBIIMIACH B 2 pa3a. Kak W3MeHHIACh ero SHepreTHuecKasi CBETHMOCTD
a) VYsemuuwmiach B 16 pa3s

b) VBeauumiacs B 2 pasa

C) VYBemmumiach B 4 pasa

d) VYwmensmmnace B 2 pasa

e) YmeHnpmmiach B 16 pa3

Kpacuas rpanuia Gpotosddexra 1 HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMaIbHOE 3HAYCHHE SHEPTUH
(oroHa, Be3bIBatoIIEro goroappexr. OreeT gath B 3B.

a) 1,273B
b) 3,11-B
c) 5,353B
d) 9,21-B
e) 12,435B

dotoH paccesiica 1o yriom 0 = 60° Ha NEPBOHAYAILHO TIMOKOMBIIEMCS S3JICKTPOHE. OHpeI[CJ'II/ITB Ha4YaJIbHYHO 3HCPIUO
(I)OTOHa, €CJIM AJIMHa BOJHBI paCCEIHHOIO (bOTOHa OKasajiaCb paBHOﬁ KOMIITOHOBCKOM JJIMHC BoJIHBL. OTBET JaThb B MbsB.

a) 031 M>dB
b) 0,61 MoB
c) 0,84 M>B
d) 1,02 M>B

e) 2,25M>B




2.3 TunoBble 3aIaHUA VISl OLIEHKH HABBIKOB B Ka4yecTBe 00pa30BaTeILHOI0 pe3yJbTara

Kon n HanmMeHnoBaHue OO6pazoBarebHBIN pe3yabTaT

HHAWKATOPa JOCTHIKECHUA

KOMIICTCHIINH

OIIK-1.2 TIpumensier ocHOBHBIE | OOyJalOLTHIACS BIaeeT:
TIOHSATHS U 3aKOHBI €CTCCTBCHHBIX | HABBIKAMH TNPUMCHCHUS OCHOBHBIX IOHSATHA M 3aKOHOB KJIACCHYCCKOW M COBPEMEHHOM
HAYK JJIs PEUICHUS TMPEIMETHO- | (DU3MKH JJIs pElICHUs MPEeIMETHO-NPOMUITBHBIX 3a/1a4

npouIbHBIX 33134

2.3.1 Ilpumepsnl 3aganmii

1. Ilpu u3MepeHuH JUIMHBI Tela ObUIO TIPOBEIEHO OJTHO U3MEPEHHUE C MTOMOIIBI0 MIJITMMETPOBOH YueHHYEeCKOM IMHEHKH. [Ipu

3TOM OBLIU IMOJYYCHO 3HAUYCHUC NJINHBI I= 22,3 CM. quy paBHa MHCTPpYMEHTAaJIbHasd NOrpCIIHOCTb I/I3MepeHI/I$I?

2. Ilpn u3MepeHnn UIHHBI Tea OBIJIO IPOBEICHO OAHO U3MEPEHUE C IOMOINBIO IITAHT€HIIMPKYJIA, IKajla HOHUYCa KOTOPOTO

10.

11.

12.

13.
14.
15.
16.
17.
18.

19.
20.

umeer 10 nenenmit. Ilpum sTom ObuUIM ToONydeHO 3HauyeHWe UMHBI [ = 22,7 mMm. UeMy paBHa HMHCTpyMEHTaJbHas
MOTPEIIHOCTh M3MEPEHHS?

Pa;mycm ABYX IIJIaHET OJIMHAKOBOM IIOTHOCTH OTHOCSTCS Kak 1= 3 . Haiitu oTHOIIeHUE YCKOpeHI/Iﬁ CBOGOZ[HOFO

R
Ry

MaJacHud 1 Ha IOBCPXHOCTHU OTUX IIJIAHCT.
I[Ba MaTeMaTHU4€CKUX MasTHHKa MaccaMu mq = 0,1KFI/I m, = 0,0SKF COBCPUIAKOT TapMOHHYCCKUC KollebaHus C

. o1
nepuogamu T; = 1c u T, = 2c. HaliTu oTHOLIEHWE IMH UX HUTEH l—l
2

IMox neiictBuem MomeHTa cmiasl 100 H-M, MaxoBHK, NpencTaBIsSOMMNA coOOW OTHOPOAHBIA MUCK Maccodt 20 Kr u
pamuycoMm | M, mpuoOpeTaeT yrioBoe yCKOPEHNE paBHOE .

B nByx oanHAKOBBIX Oa/IOHAX HAXOIWUTCS KHCIOPOJ MOA NaBieHueM 3 at™ u 5 atM. CHavana o0a OaIoHa COeANHIIIH
MEXJIy Cco0OH M BBIPOBHSUIM JaBJICHHE B HUX IPU INOCTOSHHON Temmeparype T, a 3aTeM TeMIepaTypy MeIJICHHO
YMEHBIIIH B 2 pa3a, obllee AaBieHue B OaJUIOHAX CTalo PaBHBIM .

JIBa nmpyXWHHBIX MasTHHKA Maccamu My = 0,01kru m, = 0,02kr coBepIIaoT rapMOHHYECKIE KOJICOaHUS C IEPHOJaMH

key

k_z.

[pyXHMHHBII ¢ MacCcoi m M KECTKOCTBIO IIPYXUHBI K coBepinaet kosiebanus ¢ mepruoaoM T . Yemy OyzneT paBeH Iepuoa
KOJICOaHUH, €CIIM MacCcy YMEHBIIHTH B 4 paza?

T, = 1lcu T, = 2c. HaiiTi oTHOIIEHHE KOA(PPHUIIMEHTOB KECTKOCTH UX TPYKHUH

Ha ydacTke HEOAHOPOJHOM 1emH, coaepikaiieil conpotusienus Ry = 3 Om, R, = 9 Om u uctounuk ¢ DJIC € = 6 B,

BHYTpPEHHEE COIIPOTHBIICHHE KOTOpOTO peHeOPEeIKUMO MaJIo, Te4yeT TOK I=14
A R N £ Ry B
— 1

I

ITpu 3TOM pa3HOCTH MOTEHIMAJIOB MEXIY ToukaMu A u B paBHa

Barapes 3amkHyTa Ha peoctat. IIpn yBenndeHnn cOMpoTHUBIICHUS peocTaTa B 4 pa3a HaNpsHKEHNE Ha HEM yBEIHUMBACTCS
¢ 2 B no 4 B. IIpu stom D/IC Gatapeun paBHa .

Toueunslil 3apsAn ¢ CO30aeT B OKPYIKAIOWEM IIPOCTPAHCTBE BIIEKTPOCTATHYECKOE IIOJNE, MOIYNb HaNps>KEHHOCTH

2 B
KOTOPOT'O 3aBHCHUT OT PACCTOAHUA T I0 3apsaa IO 3aKOHY E = T_Z; LIGMy PpaBHA pa3HOCTb NOTCHIHUAJIOB (PA - (PB MCKAY

ToukamMu A ¥ BHaxoAsIluMuUCs OT 3apsijia Ha pacCTOSIHUAX Ty = 1MU 73 = 2MCOOTBETCTBEHHO?
ITo ToHKOMY MpoBOAY TeueT TOK /. MHAYKIMS MarHUTHOTO TOJISl B LIGHTPE MOIYKOJbIa paanycoM R paBHa

DJeKTpOH 3apsoM —e, o0Jlajias KWHETHYECKOH 3Hepruei, paBHOW Ej, IBHXKETCS MO OKPYXHOCTH B OJHOPOJHOM
MAarHMTHOM I0JI€ ¢ MHAYKIMENH B. Paanyc OKpyKHOCTH IIpU 3TOM paBeH /

KonebaTenbHblit KOHTYp MMeeT eMKOoCcTh | MK® u naaykTuBHOCTE 100 MKI'H. KakoMy ycIIOBHIO TOJDKHO YAOBIIETBOPSTH
COIIPOTHUBJICHHE KOHTYpa, YTOOBI B HEM MOTJIM IIPOUCXOIUTH 3aTyXarolie TapMOHNYECKHE KOJIeOaHus?

CosreHon, mmwHOM | = 1M, auaMeTp KOTOPOro Majl IO CcpaBHeHHIO ¢ ero mimHOW, mmeer N = 1000 BHTKOB.
HanpsoxkeHHOCTP MATHUTHOTO TTOJISI BHYTPH COJICHOWIA, €CITH 110 HeMY MPOXoauT Tok | = 2 A, paBHa

PaccrosiHue Mexay cocelHUMHU MakCUMyMaMH IIpU JUIMHE CBETOBOM BOJIHBI, paBHOH A, B ombiTe FOHra pasno 0.1 mMm.
Yemy Oyner paBHO pacCTOSTHHE MEX/y BTOPBIM M Y€TBEPTHIM MaKCUMYMOM IIpH JUIMHE BOJIHBI 217

B omnerre FOHra paccrosiHue Mexay mensiMu | MM, pacCTOSHEE OT HCTOYHHUKOB JI0 3KpaHa 3 M, INUPUHA IT0JI0C Ha SKPaHe
1,5 mm. Haiitu qi1iiHy CBETOBOM BOJIHBI.

Uemy paBHA MOCTOSIHHAS TUPPAKIIMOHHON PemETKH, ecid Ha 1 MM e€ muHbI cogepkutcs 200 mTpuxoB?

Temneparypa abcoar0THO YEPHOTO Tesla yMEHbIIMIAch B 2 pa3a. Kak n3MeHuIack ero sHepreTuyeckas CBETHMOCTh?
DHeprus (OTOHA, COOTBETCTBYIOLIAsh KpacHoi rpanuue potodpdekra, ais kanus pasna 7,2 - 1071° k. Onpenenure
MaKCHMaJIbHYI0 KMHETHYECKYIO SHEPIHI0 (JOTOAIEKTPOHOB, €CJIM HA METaUl MafaeT CBET, SJHEPIHsl (POTOHOB KOTOPOTO
pasna 10718 k.




OIIK-1.3 [Ipumensier | OOyyaromuiics BiIaaeer:
€CTECTBCHHOHAYYHblEe  METOJAbl | HABBIKAMH NPUMEHEHHS] METOAOB TEOPETUYECKOTO U SKCIEPUMEHTAIbHOTO HUCCICHOBaHUSA

TEOPETUIECCKOTO U | ¢pusndeckux OOBCKTOB, MPOLECCOB M SBJICHWN, HABBIKAMU IPOBEIACHHS (PUIUUCCKUX
JKCICPUMECHTAIEHOTO 9KCIICPUMCHTOB IO 33JJaHHON METOJUKE U 00padaThiBaTh UX PE3yJIbTATHI
HCCIeOBaHUS 00BEKTOB,

MPOIIECCOB, SBIICHUH, MPOBOIUT
SKCIIEPUMEHTBHl 1O  3aJaHHOU
METOIHKE u aHAIN3UPYET
PE3YJIBTATHI

2.3.2 llpumepsI 3aganuii

[Ipu m3MepeHnn AIUHBI Tela OBUIM ONpeAeNieHBl CIydaifHas MOTPEIIHOCTh AX., = 4MM H NpuOOpHas MOTPEUTHOCTH
Axy, = 3 MM. YUeMy npu 5TOM paBHa ONYIMHPHHA JOBEPHTENHLHOTO BEPOATHOCTH HHTEPBAa?

[Ipy u3MepeHun nuaMeTpa HIapuka ObLIO NMpOBeAeHO 3 m3MepeHus. [Ipu 3ToM ObUTH MOJydYeHBI 3 3HAYEHHS IJIHMHBI
dy = 0,9vm, d, = 1,1mm 1 d3 = 1,0mM. Yemy npuOIH3UTENEHO paBHA CPEAHSAS KBaIpaTHIHAS OMINOKA M3MEPEeHH?
[Tpn m3MepeHun AJIMHBI TpenMera ObLIO NMPOBENEHO 5 u3MepeHui. IIpu 3Tom ObUIM TONTydeHBl 3 3HAUEHMS JTMHBI
l; = 8,1mm, [, = 8,0mm, I3 = 8,0 MM, [, = 8,0MM 1 l5 = 7,9mMm. Uemy npHONHU3UTENFHO paBHA CPEOHIA KBaApaTHIHAS
ommnOKa u3MepeHMit?

Bo ckonbKO pa3 M3MEHHUTCS] yCKOPEHNE CBOOOIHOTO MaJICHUs, €CIH YAAIUTHCS OT MOBEPXHOCTH 3€MIIM Ha PaccTOsSHHE,
paBHOe paauycy 3emin?

[lepron MmaTemMaTHUECKOTO MasiTHUKA Ha MMOBEPXHOCTH 3eMiH paBeH 4 ¢. KakuM OyzneT nmeproa 3Toro MasTHHKA, €CITN
€ro MoMeCTUTh B JTU(T, KOTOPBIH IBIKETCS BHU3 ¢ yckopeHuem 0,84 g?

OpHoponHBI TUCK Maccel m = 1 kru paguyca R = 1 MKaTUTCS 1O TOPU3OHTAIBHON IOBEPXHOCTH CO CKOPOCTHIO
V = 1 m/c6e3 npockanb3biBanusl. HalijuTe KWHETHYECKYIO SHEPTHIO 3TOTO TUCKA.

[lapuk auameTpoM d, JBHIKETCS B IKHIKOCTH C BA3KOCTBIO 1) CO CKOPOCTBIO U, IPH STOM Ha HEro JACHCTBYET CHJIa BSI3KOTO
Tpenus F. Uemy Oyzer paBHa 3Ta CHIIA, €CITH 3TOT XK€ MIApHUK OyIET IBUIaThCS B )KUAKOCTH C BI3KOCTBIO 27 CO CKOPOCTHIO
22

3

I'py3nk Maccel m = 1krcoBepmaeT COOCTBEHHBIC 3aTyXalOIUe KOIEeOaHUsI Ha MPYKHHKE KECTKOCTH K = 2 %IHO 3aKOHY

x(t) = Aexp(—pt) cos (a)t + g) , e A=0,01m, f=0,1c!, w=2c?!. Haiitu norapudMuuecKkuii JeKpeMeHT

3aTyXaHHusl.
K 3HCKTpH‘1€CKOI>'I CXEME, COCTOSIH.ICﬁ H3 IBYX PE3UCTOPOB U UCTOYHUKA TOKA, MOAKIIOYCHBI IBa UACAJIbHBIX BOJIBTMETPA.

[Noxazanus nepBoro BobT™MeTpa Vi pasro 20 B. Uto mokaseiBaeT BTOpoit BonsT™MeTp V,?

10.

11.

12.

13.

14.

15.

16.

17.

YeMy paBHO CONPOTUBICHHUE 1IeMH, ecinid R; = 10Mm, R, = 30M, R, = 10M? — R, R, -

ManeHbKkull MapuK UMEET 3aps]l ¢ U CO3aeT B TOUKE, HAXOMALIEHCS Ha PAaCCTOSHUU TOT 3apsizia, 3JIEKTPOCTaTUIECKOE
MoJIe HAIPSDKEHHOCTHIO, paBHOM Mo Moxymio E. Illapuk TOTOMHUTENHHO 3apsiiiild U €ro 3apsjl CTal paBeH 2q. UYemy
CTajla paBHA HAIPSKEHHOCTH 3JIEKTPOCTATHYECKOTO TIOJIS ATOTO MApHKa B TOYKE HA PACCTOSIHUU 270T HEro?

MNmeercs kaTylka, JUIMHa KOTOPOHM BO MHOIO pa3 MeHbllle ee paguyca R. Karymka comepxut N BUTKOB, IO HEH
MPOTEKaeT TOK, CHWJIOW [, TIpM 3TOM MarHWUTHas MHAYKIMS B IIEHTpE TakoW KaTymku paBHa B,. Uemy Oyzmer paBHa
MarHuTHAas WHAYKOUS B IEHTPE KaTYIIKH, €CIIN YBEIHYNUTh KOJIMYECTBO BUTKOB B HEW B 2 pasa, a TOK, MPOTEKAIOIINHN B
HEeW yMEHBIINTSH B 2 paza?

3apsKeHHasl 4aCTHULA ABHXKETCA B OJHOPOJHOM MAarHUTHOM IIOJIE IO OKPYKHOCTH, paauyca R. B HeKoTOpbIil MOMEHT
BPEMEHU HMHIYKIMI0 MarHUTHOTO MOJI1 yMEHbHIMIM B 3 pa3a. KakoB cranm paguyc OKpYXHOCTH, IO KOTOpOil crana
JIBUTAThCsl yacTULa?

Kose6aTebHblii KOHTYp MMEET J00pOTHOCTh, paBHylo 103. Ha CKOJIBKO NpPOLEHTOB MPUOIM3MTENILHO YMEHBIIAETCS
SHEPTUsl BEIHYXK/ICHHBIX KOJICOaHUH B TAKOM KOHTYpE 3a Iiepron?

v
I[Ba QJICKTPOHA BpallaroTCs B OAHOPOJAHOM MArHMTHOM IIOJIC. Ecimm nx CKOPOCTH OTHOCATCA KaK v—l = 2, TO OTHOIICHHUC
2

R
UX painyCcoOB BPAICHHS R—1 paBHO
2

Kak wm3meHnTcs paccrosiHue MexXIy WHTep(EpeHIMOHHBIMHM MojocaMHu B ombiTe FOHra, eciim paccTosHHE MEXay
SKpaHaMU YBEIUYUTh B 2 pa3za?

B omnbite FOnra anuna BoaHsl uaMenuiacs ¢ 600 um Ha 400 uM. Kak n3mMeHuach mMuUpUHA MOJIOC HA SKpaHe?




18. Tlepuon audpakunonHoW pemetkd paBeH d. Kak H3MEHHTCS pacCTOSIHUE MEXAy TJIABHBIMH MaKCHMyMaMHd IIpH
qudpakuuy cBera Ha AUQPPAKIHOHHOW pelleTKe NpH HeOONbIIMX yriax AM(QPaKLUH, €CId MepHo] IU(paKIHOHHON
pereTky OyaeT paBeH 2d, a MOJ0XKEHHE MKy PELICTKOH U AIKPAHOM HE U3MEHHTCS?

19. Kak u3MeHwmsach TeMIiepaTypa YepHOro Teja, €ClM JUIMHA BOJIHBI, COOTBETCTBYIOIIAS MaKCUMYMY €ro CIEKTPaJIbHOM
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTHTCs ¢ A; = 300MkM 10 A, = 100MKM?

20. Kax OpI1a M3MEHEHaA 4acTOTa CBETa, €CIIM MaKCHMAJIbHAsi CKOPOCTH 3JIEKTPOHOB Iipu poTodddexre Bozpocia B 3 paza?
PaboToii BEIX0Oa 2IEKTPOHOB U3 MeTajlla IPeHeOpedb.

2.4 IlepeyeHb BONPOCOB /JIsl MOATOTOBKH O0YYAKOIIMXCS K MPOMEKYTOYHOM aTTecTaluu

1. Cucrema orcuera. [IpoitaeHHslil myTh U nepemenieHue. Paanyc BEKTOp, BEKTOp CKOPOCTHU, BEKTOP
YCKOpPEHUS U CBS3b MexAy HUMHU. CpelHss CKOPOCTh M CpelHEe yCKOopeHue. TaHreHIMaIbHOEe U HOPMaJIBHOE
YCKOPEHHS U UX CBS3b CO CKOPOCTBIO.

2. JIBUJKEHHE YacTULbl 10 OKPYKHOCTH. BekTopbl yria moBopoTra, YIrJoBOH CKOPOCTH U YIJIOBOIO
yckopeHus. CBsI3b MEX/ly YTJIOBBIMU U JIMHEWHBIMU BEJIMYHMHAMU.

3. Ilepssiit 3akoH HetoTona. [Tonstie maccel. Bropoii 3akon HetoToHa. [lonstue cunbl. CroxeHue cui.
Tpernii 3akoH HproroHa. I'paHUIBI IPUMEHUMOCTH KJIACCHYECKOTO CITOCO0a OTMMCAHMS TBUKCHUS YACTHII.

4. OCHOBHBIE CHJIBI B MEXAaHHKE: CHJIbI BCEMHUPHOI'O TATOTEHMs, CHJIBI TPEHUS CKOJbKEHHS, CHJIIbI
CONPOTUBIICHUS, YIIPYTHE CHIIBIL.

5. 3aKOH U3MEHEHHUs U COXPAHEHUS UMITYJIbCa MEXAaHUYECKON CUCTEMBI.

6. Lleatp macc. OCHOBHOI1 3aKOH OCTYNATEIBHOTO IBHKEHHS [IEHTPA Macc.

7. YpaBHEHHE JIBM)KEHUS Tela NePEMEHHOM Macchl.

8. 3aKOH M3MEHEHUS! KHHETUYECKOH SHEPTrUH CUCTeMbl. PaboTa 1 MOIITHOCTD.

9. KoHcepBatuBHble (IOTEHIMAJIbHBIE) U HEKOHCepBaTUBHBIE cuiibl. [loreHnmanbHast sHeprus. CBs3b
MEXy NOTEHIUAIBHON SHEPTUEH U CUIION.

10. 3akoH U3MEHEHUsI U COXPAHEHUS MOJIHOM MEXaHUYECKOW SHEPIUU CHCTEMBI.

11. MomeHT uMmIyabca MaTepUaIbHOM TOYKH. MOMEHT UMIyJIbCa MEXAHUYECKON CUCTEMBbl. MOMEHT
criIbl. MOMEHT HMITYJIbCA U MOMEHT CHJIBI OTHOCHTEIIBHO OCH.

12. 3akoH U3MEHEHUS M COXPAHEHHUSI MOMEHTA UMITYJIbCAa MEXaHUYECKOH CHCTEMBI.

13. llenTpanbHOE CTOJIKHOBEHHE JBYX 4dYacThll. AOCONIOTHO ympyroe u abCONIOTHO HEYIpyroe
cToJKHOBeHHE. CKOPOCTH YaCTHUII [TOCJI€ CTOJIKHOBEHHUSI.

14. OcHOBHOI1 3aKOH BpaIaTeIbHOTO JIBUKEHUS TBEPAOI0 Tela BOKPYT HEMOABHKHOM OCH.

15. Onpenenenue momeHT nHepimu. Teopema Illtelinepa.

16. MoMeHT MHEpLHH TOHKOTO CTEPKHS OTHOCUTEIBHO OCH, NEPIIEHANKYIISIPHON CTEPIKHIO.

17. MomeHT uHepIUH OJJHOPOJHOTO TUCKA, OTHOCUTEIBHO OCH, NEPIIEHIUKYISIPHON MIIOCKOCTH IUCKA U
MPOXOIAIIEHN Yepe3 ero LEeHTp.

18. MoMeHT HHepIUHU OJJHOPOIHOTO IIapa, OTHOCHTEIBHO OCH, TPOXOIAIICH Yepe3 ero HEeHTP.

19. Kunernueckas 3Heprus BpallaTesIbHOTO JABMKEHUS TBEPJIOTO Tea.

20. UneanpHas >kuakocTh. CTalMOHApHOE TEYCHHE HACATBLHOW JKUIKOCTH. YpaBHeHHE bepHyuim.
Bsskas xuakocts. Cuibl BHyTPEHHETO TPEHUS.

21. Tlpuamun otHocutenbHOCTH [amummest. TlpeoOpazoBanus ['ammnes. [IpyHINATT OTHOCHTENBHOCTH B
pensTUBUCTCKON MexaHuke. [IpeoOpazoBanust JlopeHia s KOOpIUHAT U BPEMEHU U MX CIIEICTBUS.

22. PenstuBucTckuii mMmynbc. [loaHas osHeprusi dYacTWibl. J[MHAMHYECKHE W CTATHCTUYECKHE
3aKOHOMEPHOCTHU B (PU3UKE.

23. Jlepopmanusi IpoIOJIEHOTO pacTshKeHUs (cxatus) TBepaoro tena. Hampspkenune. OTHOCHTENBHOE
yumaenue. Koadduuuent ynpyroctu. Moayns FOnra. 3akon 'yka ans pactsbkenust (cxatus). Jledbopmarms
CABUTIa TBEPJIOTO TENA.

24. Ompenienienue kojeOaHMM B MexaHMYecKoi cucreme. ['apmMoHuueckue KonebaHus. YpaBHEHHE
rapMOHHYECKUX KoyiebaHMil 1 ero pemeHue. ['eoMmerpuueckas HHTEpIpETals TApMOHUYECKUX KOIeOaHuH.

25. ®dopmyra CI0XKEeHHUs ABYX FTapMOHUYECKUX KOJIeOaHM.

26. TIpyXMHHBIA 1 MaTEeMaTHYECKUI MasTHUKH.

27. ®u3nvyeckuil MasiTHUK.

28. YpaBHEHHE 3aTyXalIIUX TAapPMOHMYECKUX KOJICOAHW M €ro pernieHue. YCJIOBHE CYIIECTBOBAHUS
3aTyxamoIux KoyiebaHui. XapaKTepUCTHUKU 3aTyXalolluX Koyje0aHud: vacToTa, Hepuoj, KodpQuuueHT
3aTyxaHHus, JJorapu(pMUUIECKUi JEeKPEMEHT 3aTyXaHUsl, JOOPOTHOCTb.

29. YpaBHEHHUE BBIHY)XKJICHHBIX KOJI€OAHUH MOJ ACHCTBHEM TapMOHUYECKU HM3MEHSIOUICHCs BHEUTHEH
CHJIBI U €T0 PEIICHUE.



30. ABnenue pezoHanca. PezonancHas yacrtora.

31. BonnHoBele nBmxenus. [Inockas cunyconansHas BosHa. berymue u crosune Bonnbl. Yacrora, AmuHa
BOJIHBI, BOJTHOBOM BEKTOp, (ha30Basi CKOPOCTh.

32. Ilpenmer  TepmoauHaMukd.  OCHOBHBIE  TOHSTHS WM ONPENEICHUS  TEPMOJUHAMUKHU
(Makpockonmuyeckasl CUCTeMa, BHYTPEHHHUE U BHEIIHUE MapaMeTphl, COCTOSHUE, PaBHOBECHE, PABHOBECHBIE U
HEPABHOBECHBIE COCTOSHHUS, IIPOLIECC, PABHOBECHBIE U HEPABHOBECHBIE IPOLIECCHI).

33. Ob1ee Hayano TepMoAMHAMUKH. [loHATHE SMITUPHUECKON TeMIIepaTyphl.

34. OcHOBHBIE TIOJIOKEHUS KHHETUIECKON TEOPUHU UACANTBHOTO Ta3a. Y paBHEHHE KHHETUYECKOH Teopun
ra3oB JUIsl 1aBJICHUS.

35. Pacnipenenenue SHEPTUU MOJIEKYJI IO CTETICHSIM CBOOO/TBI.

36. 3axon MakcBeiia o pacrpeneaeHIH MOJIEKYII I€aIbHOTO ra3a [0 CKOPOCTSIM U SHEPTUSIM TEIJIOBOTO
JIBUKECHMUSL.

37. bapomerpuueckas popmyna. Pacnipenenenne bonpnmana.

38. BHyTpeHHss1 SHEprus TepMOAMHAMUYECKOH cuctembl. IlepBoe Hauano tepmonuHamuku. Dopmyna
11 paboThl uAeanpHOro rasa. I'padudeckoe npeacraBieHue paboThl rasa.

39. TeruioeMKOCTh  TEPMOJIMHAMHYECKOW CHUCTEMBL. YJAENbHas H  MOJISIpPHAS  TEIUIOEMKOCTH.
TemnoeMKoCTh B M30XOPHUUECKOM U M300apHUECKOM IPOIEccax M CBSI3b MEXIYy HUMH. BHYTpeHHss SHeprus
UJeaIbHOTO Ta3a.

40. AgnabGatudeckuii mpoiecc u ero ypapHenue. Pabora rasza npu agpnabaTiueckoM mpoliecce.

41. [lonuTponuyecKkuil mpouecc U ero ypaBHEHHE.

42. UneanvHblii M peanbHbI Ta3bl. YpaBHeHus MenzeneeBa-Knaneiipona u Ban-nep-Baanbca.
BHyTpeHHss dHEprus peaabHOro rasa.

43. Bropoe Hayano TepMOJAMHAMUKH B PA3IMYHBIX (DOPMYIUPOBKAX.

44. O6patumele U HeoOpaTuMble nporecchl. [lonsTue sHTponuu. CBolicTBa 3HTponuu. PopMyIupoBKa
BTOPOT0 Hayaja TEPMOJMHAMUKH C UCIOJIb30BaHUEM MOHATHS 3HTponuu. Teopema HepHcTa.

45. DHTpoOIUA UICaTbHOTO rasa.

46. Tennossie mamuubl. KIT/I TeraoBoi MallIMHbI.

47. Huxn Kapno. KITJ nukna Kapuo. Teopema Kapno.

48. CTaTUCTUYECKUN CMBICI SHTPOMHH.

49. DnekTpruecKue 3apsAapl M UX cBOMCTBa. 3akoH Kymona. HampspkeHHOCTB 2J€KTPOCTATHYECKOTO
noJist. [IpuHIMI cynepno3uumm 3MeKTPOCTATUYECKUX TTOJIEH.

50. Teopema ["aycca st 37IEKTPOCTATHIECKOTO MOJIS B BaKyyMe.

51. Ilpumenenue Teopemsl ['aycca Kk pacueTy HEKOTOPBIX 3JIEKTPOCTaTHUECKUX MOJIEH B BaKyyMe.

52. upkymsiust BEKTOpa HANPSHKEHHOCTH S3JIEKTPOCTATHUECKOTO TOMsL. TeopeMa O HUPKYISIIHM.
[ToreHunan anexTpocTaTideckoro noisd. CBsA3b MOTEHIMANA U HATIPSKEHHOCTH.

53. Dnekrpuueckuii Aumonb. [Tome aurmoss.

54. uanextpuxu. [lonmspuzauus audnexTpukoB. Bekrtop momspuzanuu. HanpsbkeHHOCTH o B
IUDIIEKTPHKE.

55. Dnektpuueckoe cmemenue. Teopema ["aycca /i BeKTOpa 3J€KTPUUYECKOTO CMEIIEHUS.

56. YcioBus Ha TpaHUIIe pa3zena ABYX JUAICKTPUIESCKUX CPEI.

57. TIpOBOAHUKH B 3JIEKTPOCTATUUYECKOM IIOJIE.

58. DmekTpuueckasi €MKOCTh YEAMHEHHOTO IPOBOJHUKA. Kongencaropbl. 3J1eKTpOEMKOCTb
KOHJIEHCATOopa.

59. DHeprust  cUCTeMBI  3apsiOB, YEAWHEHHOTO TPOBOJHWMKA W  KOHJICHCATOpa. ODHEprus
ANIEKTPOCTATUYECKOTO OJISL.

60. DieKTpuYeCKUi TOK, CHJIa U TUIOTHOCTD TOKA.

61. 3akon Oma. ConpoTuBieHHE TPOBOJHUKOB. PaboTa u MomHocTs. 3akoH /[xoyns-Jlenna.

62. CTopoHHHE CHIIBI. DJIEKTPOIBIKYIIIAS CHJIa M HanpshDKeHne. 3akoH OMa JUTs HEOTHOPOIHOTO Y9acTKa
LEMH.

63. IIpaBmna Kupxroda mis pa3BeTBICHHBIX IETICH.

64. DnexTponpoBogHOCTH MeTayioB. Hocurenu Toka B Meraymiax. HemocTaTOYHOCTH KJIaCCHUECKOU
BJIEKTPOHHOU TEOPHUH.

65. DnexkTpuyeckuii TOK B Bakyyme. TepMOdIeKTpOHHAS YMHUCCHSI.

66. YpoBenr depmu. DJIEMEHTHl 30HHON TEOPUH KPUCTAUIOB. 30HHAS CTPYKTypa IHEPreTHYECKOTO
CIIEKTpPA JIEKTPOHOB TBEPAOIO TEIA.



67. MarauTHOE TIOJIE M €Tr0 XapaKTepHCTHKUA. MarHuTHas MHAyKnus. 3akoH buo-Casapa-Jlammaca.
MaruuTtHoe nosne JBUXKyLIerocs 3apsiaa. 3akoH Ammnepa. Cuina JlopeHua.

68. Teopema 0 LUPKYISLMKA BEKTOPAa MArHUTHOM MHAYKIMH.

69. IToTok BekTOpa MarHUTHOM MHAYKIMH. Teopema ["aycca 1t BEKTOpa MAarHUTHON MHIAYKIUH.

70. MarauTtHoe 1oJj1€e COJICHOUAa U TOPOHIa.

71. PaboTa o nepemMeneHHIONPOBOAHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.

72. DHEprus MarHuTHOTO TIOJIA.

73. MarauTtHoe 1oJ1e B BelecTBe. SIBeHre HaMarHu4MBaHusl. BeKTop HaMarHM4eHHOCTH.

74. BekTOp MarHUTHON MHIYKIIMH B BEILIECTBE.

75. HanpsikeHHOCTh MarHUTHOTO 1OJIsl. MarHuTHasi BOCOPUMMUYMBOCTh U MarHWTHasi IMPOHULIAEMOCTb.
Teopema o HMPKYIALUM U1 BEKTOPA HAIIPSHKEHHOCTH MAarHUTHOTO TIOJISL.

76. YcinoBus 1151 MArHUTHOTO TIOJISL HA TPAHMIIE pa3/ielia IBYX MarHeTHKOB.

77. lnamarnetuku u napamaraetuku. deppomarneTuku u ux coiicrsa. [Ipupona dpeppomaruerusma.

78. SIBnenue 3JEKTPOMAarHUTHOW WHAYKIMH. 3akoH dapajges u ero BBIBOA W3 3aKOHA COXpPAHEHUS
SHEPIUH.

79. IHOYKTUBHOCTH KOHTYpa. SIBIIEHNE CAMOWHIYKITUH.

80. Toxu npu pa3MbIKaHUU U 3aMbIKaHUU Lenu. B3anmuas nnaykuus. Teopema B3aMMHOCTH.

81. BuxpeBoe anekrpudeckoe mose. Tok cMemeHusl.

82. YpaBHeHus MakcBesuia AJ1s 3J€KTPOMArHUTHOTO MOJIS.

83. KonebaTtenpHbIil KOHTYp. YpaBHEHHE KOJIeOaHUH B KOJIeOATETbHOM KOHTYPE H €r0 pelIeHue.

84. BoiHyX/1€eHHBIE 3JIEKTPUYECKHE KOJIeOaHUs B KOJIeOaTeIbHOM KOHTYpE. SIBjIeHne pe3oHaHca.

85. IlepeMeHHBIN DIEKTPUYECKUH TOK. MOIIHOCTh, BBAEIsIEMas B LEMU IEPEMEHHOTO TOKa.
JlelicTByIOIIME 3HAYEHNS TOKA U HANPSHKEHUS.

86. DnexTpomarHuTHBIE BOJHBL JluddepeHnnanbHoe ypaBHEHHE SJIEKTPOMAarHUTHOW BOJHBI M €O
pewenue. Bekrop IloiTunra.

87. CseroBbIe tyun. 3aKOHBI reoMeTprudeckoit onTuku. [Tpuniun depma.

88. LlenTpupoBanHble ontuuyeckue cucrembl. JIuu3pl. @Popmyna ToHkod muH3BL IlocTpoenue
N300paXeHUH B TMH3aX.

89. KorepeHTHOCTh M MOHOXPOMAaTUYHOCTb CBETOBBIX BOJH. MHTepdepeHuus cpera. YcioBue
MaKCHUMYMOB U MUHUMYMOB. MeTo/1bl Ha0JII0/IeHNs NHTEP(EPEHIIUH CBETA.

90. NnTepdepenius cBeTa B TOHKUX IUIEHKAX U IUIACTHHKAX.

91. Komnpma HeroToHa.

92. Iudpakuus CBETOBBIX BOJIH. MeToJ 30H DpeHens.

93. qudpakuus Openens Ha KPyriioM oTBepcTrH U mucke. Crimpans Openens.

94. Tudpakuus @payHrodepa Ha OAHOM 1Ienu.

95. Tudppakuus @paynrodepa Ha TUPPAKIINOHHON PEIIETKE.

96. /lucniepcus cBeTa. DIEKTPOHHAS TEOPUS AUCTICPCUH.

97. EcTecTBEHHBIN M MOJISIPU30BaHHBINA cBeT. [lonspu3amus cBeTa Mpu OTPaKCHUH W TIPETIOMIICHUU Ha
IPaHULE IBYX TUIEKTPUKOB.

98. Ilomspu3anwst cBeTa MPH MPOXOKICHIH YePe3 aHM30TPOITHBIE KPUCTAIUTEI.

99. TeruioBOE M3Ty4YEHHUE U €TI0 XaPAKTEPUCTHKH.

100. 3akons! TeruIoBOTrO M3TydeHus (3aKoHbl Kupxroda, Credana — boinpimana, Buna, popmyiner Penes-
Jlxxunca u [Inanka).

101. ®oTorddexT. 3akoHb HoTodPdeKTa 1 NX 0OBSICHEHHE C TOUYKH 3pEHHsI KBAHTOBOW TEOPUH CBETA.

102. 3¢ dext Komnrona u ero anemMeHTapHas TEOpHs.

103. Pa3BuTHe NpeIcTaBICHUI O CTPOCHHH aTroMa. bopoBckast TeopHs BOAOPOIOIIO00HOTO aToMa.

104. KopnyckynsipHO-BOJIHOBOM Jyaln3M CBOMCTB BemiecTBa. BosHel e Bpoiins u ux cBoiicTsa.

105. CootHomieHne HeomnpeaeneHHocTel [ elizeHOepra.

106. BonHoBast GyHKINA U €€ CTATUCTHUECKUI CMBICIT.

107. O6mee ypaBuenue lllpenunrepa. Ypasuenue [lpeauarepa uist cTalliOHAPHBIX COCTOSHHM.

108. Yactuna B 0lHOMEPHOH MOTEHIIUAIBHOM sIME.

109. IlpoxoxaeHre YacTUIEH MOTCHIIMAIIBHOTO O0aphepa.

110. Bogopoaomnono0Hble aTOMBL. DHEpreTuueckue ypoBHU. [loTeHIMans BO30YKICHUS 1 HOHU3ALHH.
CriexTpbl BOAOPOAOIOJOOHBIX ATOMOB.

111. Hepa3nuuumMocTh OAMHAKOBBIX 4YacTUI[ B KBaHTOBOM MexaHuke. [Ipunnun ITaymm. Ctpykrypa
HHEPreTUYECKUX YPOBHEH B MHOT'OJIEKTPOHHBIX aTOMaXx.



112. Tumbl cBsI3€ii AIEKTPOHOB B aTOMaX.

113. Monekyna Bogopoaa. Pusndeckas npupoaa XMMAYECKO# CBsi3u. VIOHHAs M KOBaJIEHTHAs! CBS3H.

114. DnexTpoHHbIe, KoOJieOaTENbHBIE ¥  BpallaTeIbHBICE COCTOSIHUS MHOTOATOMHBIX  MOJICKYIL.
MonekynsipHbIE CIIEKTPBI.

115. DnemeHTBHl KBaHTOBOW TEOpUM H3Iy4deHHs. BBIHYXJIEHHOE W CHOHTAHHOE H3JIy4deHHE (POTOHOB.
[Tpuniun paboThl KBAHTOBOTO T'€HEpaTOpa.

116. Crpoenue aromHoro supa. Moaenu siapa. SlnepHble peakiuu. 3aKOHbl COXpaHEHHS B SIEPHBIX
peaxkuusx.

117. PaguoakTuBHBIE TpeBpamieHus siaep. Peakuus saepHoro aeneHus. llemHas peakuus JeneHUS.
SnepHslil peakTop.

118. DnemeHTapHBIC YACTHUIBI U UX B3aUMOJICHCTBHSI.

3. MeToauyeckne MaTepuaJibl, ONpe/iessolue NPouea1ypy U KPpUTePUU OLleHUBAHUS
¢opMHPOBAHHOCTH KOMIIETEHUMH NPHU NPOBEJEHUN MPOMEKYTOYHOM aTTeCTAlMHU

Kpurepun (popMupoBanusi o1leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHUIO TECTOBBIX 3aJaHUI

- OLCHKA «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYCS, €CIM KOJIMYECTBO IPABUIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 —90% ot oOuiero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YJaIOIEMYyCsl, €CITH KOJIMUYECTBO MPaBHIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obmiero o0bpEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «yIOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIH KOJMYECTBO IPaBHIIBHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % 0T 00111er0 00BEMA 331aHHBIX BOIIPOCOB;

- OLICHKA «HEYAOBJIETBOPHUTEJbHO» BBICTABIISICTCS OOYUYArOIEMYCsl, €CIM KOJMYECTBO IPABHIIbHBIX
oTBeTOB — MeHee 60% ot 001ero 00bEMa 3aIaHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHus 011eHOK N0 Pe3yIbTATAM BbINOJIHEHUS 3a1aHU I

«OTIANYHO/32a4TEHO0» — CTABHUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOO0K U HEJOYETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 3a PadOTY, BBIIOIHEHHYIO MTOJHOCTHIO, HO IPY HAJIMYMU B HEH He Ooiee
OJIHOM Herpy0Ool OIIMOKHU 1 OHOTO HeJo4eTa, He 0oJiee TpeX HEel0UETOB.

«Y10BJIETBOPHUTEIBbHO/3aUTEHO» — CTABUTCS 32 PabOTy, eciau 00ydarouuiics NpaBUiIbHO BBITIOJIHUI HE
MeHee 2/3 Bcell paboThl WM TOMYCTHI HE OoJiee OHOM rpy0oit OmMOKM U JBYX HEIO0YETOB, HE O0Jee OHOM
rpy0oii u oaHoO#l HerpyOoii ommOkH, He Oojee Tpex HerpyobIX OIMOOK, OAHON HerpyOoW OMIMOKH M JIBYX
HE/IOYETOB.

«HeynoBJieTBOPUTE/IbHO/HE 3a4YTEHO» — CTAaBUTCS 3a PabOTy, €ciaM YHCIO OHMIMOOK W HEJ0YETOB
MIPEBBICHIIO HOPMY JIJIsl OIIEHKH «YIOBJIETBOPUTEIBHOY HITH TMPABHIILHO BEHIMTOJIHEHO MeHee 2/3 Bceld padoTHlI.

Buowt owubok:

- epyOvle owubKU: He3HaHUue OCHOBHbIX NOHAMUU, NPABUL, HOPM, HE3HAHUe NPUemMo8 peuleHus 3a0ay;
OwWUOKU, NOKA3bIBAIOWUE HENPABUIbLHOE HOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUl, HePAYUOHAIbHBIL 8b100D X00A PeueHUsl.

- He0ouembl: HepayYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOENbHbIE NOZPEULHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE GbLINONHEHUE 3A0AHUSL.

Kpurtepun popmMupoBaHus OLEHOK 110 324€TYy C OLEHKOM

«OTAMYHO» — CTYAeHT HpuoOpen HeoOXOAWMBbIE YMEHMS M HaBBIKH, MPOJEMOHCTPHPOBAT HABBIK
MPAaKTUYECKOTO TIPUMEHEHUS TIOYYEHHBIX 3HAHUH, HE TOIYCTHII JIOTHIECKUX U (PaKTHUECKUX OMTHUOOK

«Xopomo» — CTyAeHT NpuoOpen HEOOXOAUMble YMEHHMS W HaBBIKM, MPOJEMOHCTPUPOBAT HABBIK
MPAKTUYECKOTO TIPUMEHEHUS TIOYIEHHBIX 3HAHUH; TOMYCTHI HE3HAYUTEIIHHBIE OIMOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEIbHO» — CTY/ICHT JIOMYCTUJ CYILIECTBEHHbIE OIIUOKH.

«HeynoBJIeTBOPUTEIBHO» — CTYICHT JAEMOHCTPHPYET (parMeHTapHbIe 3HAHUS H3y4aeMoro Kypca;
OTCYTCTBYIOT HEOOXO/IUMBbIE YMEHUS U HABBIKH, JOMYIIECHBI IPyObIe OIITHOKH.
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