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1. MACHIOPT PABOYEM IMTPOI'PAMMbBI YYEFHOU JUCIUILINHBI
EH.03 ®PU3UKA

1.1. ObJs1acTh NPpUMEHEHUsI NPOTPAMMbI

Pabouass mporpamma ydeOHON AUCIUIUIMHBI SIBISIETCS YacCThIO MPOrPaMMBbI
noArotoBku cnenuanuctoB cpennero 3seHa ([IIICC3) B coorBercTBUM ¢ ®I'OC CIIO
o cnenuanbHoctu 22.02.06 CBapoyHO€E MPOU3BOACTBO.

1.2. MecTO IMCUMIUVIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CIEHAJIUCTOB
CpeIHero 3BeHa:

JlucuunianmHa BXOAWT B MAaTE€MAaTHYECKHM W OOIIMKA €CTECTBEHHOHAYYHBIH
y4eOHBINA ITUKII.

1.3. Hean u TpeGoBaHus K pe3yJbTaTaM 0CBOCHUS AUCUMILIMHBI:

W3ydyeHne AMCUMIUIMHBI HampaBiIe€HO Ha  (QOpMHUpPOBAHUE OOIUX U
npo(hecCHOHATBHBIX KOMIETEHIINH, BKIIIOYAIOLIUX B C€0s CIIOCOOHOCTH:

OK 1. TloHumaTh CyHIHOCTh M COLMAJIBHYIO 3HAUMMOCTh CBOEH Oynyien
npodeccuu, MposIBIISATh K HEW YCTONYMBBINA UHTEPEC.

OK 3. [IpuHMMaTh pelieHuss B CTAHAAPTHBIX M HECTAHIAPTHBIX CUTYALUAX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBisATh NOUCK M HUCIOJIb30BaHUE HH(POpPMaLUU, HEOOXOIUMOM
1t 3(PEKTUBHOTO BBINOJHEHUS MPO(PECCHOHANBHBIX 33]a4, MPOPECCUOHAIBHOTO U
JUYHOCTHOT'O Pa3BUTHS.

OK 5. Hcnonb3oBaTh HMHYOPMAIMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJIOTHMH B
poeCCUOHATILHOM IESITEIIbHOCTH.

OK 8. CamMocTrosTenbHO OMNpeAeNsITh 3aJadyd  NpodecCUOHANTBHOTO U
JMYHOCTHOTO Pa3BUTHS, 3aHUMAThCS CaMOOOpPA30BaHUEM, OCO3HAHHO IJIAHUPOBAThH
MOBBILICHUE KBATU(PUKAIIH.

OK 9. OpueHTupoBaTbCd B YCJIOBHUSX YaCTOW CMEHBI TEXHOJIOTMH B
poeCCUOHATILHOM ESITEIIbHOCTH.

B pe3ynbraTte ocBOeHUS y4eOHOM NUCIIUIIIIMHBI 00y4arouecs 10IKHbl YMETh:
- pacCUuThIBATh U M3MEPSITh OCHOBHBIC MapaMETPhl MPOCTHIX DJIECKTPUUECKUX U
MAarHUTHBIX ICTICH.

B pe3ynbraTte ocBOeHUS yU4eOHOM NUCITUTIIIMHBI CTYICHTHI JJOJDKHBI 3HATH:
- 3aKOHBI PAaBHOBECHUSI M TIEPEMENICHUS TE.

1.4 Kosn4ecTBO 4aCOB HA 0CBOEHME MPOrPAMMBbI Y4€0HOH TUCHUILIHHBI:
MaxkcumanbHast yueOHasi Harpyska oOydaromierocst 96 4acoB B TOM YHCIIE:
-00s13aTeNIbHOM ayTUTOPHOU ydeOHOM Harpy3ku oOyuatomierocs: 64 4acos;
-CaMOCTOATEIbHON padoTHI 00yyaroierocs 32 Jaca.



2 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCIIUTIIMHBI

2.1. O0beM yueOHOM AUCHHUIJIMHBI U BUABI Y4eOHOH padoThl

Bun yueOHo# padoThl

O0BeM yacoB

MaxkcumajabHasi ydeOHasi Harpy3ka (Bcero mo mporpamMme 96
JAMCIHMILIJIMHBI)

O0s3aTesIbHAsI Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 64
B TOM YHUCIJIE:

Jlexuuu, ypoku 40
MPaKTUYECKHUE 3aHATUS 24
CamocTrosiTejibHasi padoTa o0y4yawuuxcsi o0yyamumerocsi (Bcero): 32

[Tpomerxyrounas arrectanus B popme qudQepeHnpoBaHHOrO 3a4eTa




2.2 TemaTuyeckuii JiaH u cogep:kanue ydeoHoi aucuumiuabl EH.03 ®u3uka

HaumeHoBaHue Conep:kanue y4eOHOIro MaTepuasia, J1ad0paTopHble U MPAKTUYECKHUEe Oo0bem | YpoBeHb Koabi
pa3iesioB U TeM 3anaTus, CamocrositesibHast padora o0y4yaromuxcs o0y4yaromerocs, YacoB | OCBOCHMS KOMIIeTeHIHIA,
KypcoBasi padora (nmpoekr) (eciu npedycmomperut), MHbie BUIbI y4e0HOM ¢popmupoBanmnio
PadoThI B COOTBETCTBUH C Y4eOHBIM IJIAHOM KOTOPBIX
Crmocoo0cTByeT
3JIeMEeHT
NMPOrpamMMbl
1 2 3 4 B
Paznesa 1 Mexanuka 42
Tema 1.1 Conep:xaHue y4eOHOIro MaTepHuaJia 6 OK'1
Kunemarnka XapakTepUCTUKU MEXaHUUECKOT'O ABM)KEHHUS: [IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE. OK3
MaTepHAJIbHOMI Marepuanbnas Touka. Cuctema orcuéra. Koopaunatel. Paauyc-sektop. Bektop 2 1 OK 5
TOYKH HepeMEIICHMSL.
YriioBas ckopocTb. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE. 2 1
IIpakTuyeckoe 3ansaTue Nel Pemenue 3anau «KnHemaTnka MarepuaibHON TOYKH 2 2
Tema 1.2 Copepxanue yueOHOIro MaTepuasa 4
Kunemaruka ITocTynarensHOE ABMkKEHUE. BpamarenbHoe ABUKEHNE TBEPAOTO Tela. YTIIOBas U 5 1
TBEPAOrO Tesla JMHENHASICKOPOCTH BpallleHUs
IIpakTyeckoe 3ansaTue Ne 2 Pemenne 3anau «BpamarensHoe 1BHKEHNE 5 2
TBEP/IOTO Tella»
Tema 1.3 Copnepxanue yueOHOIro MaTepuasa 6
CraTuka. Crnosxenue cusl. MOMEHT CHJIBI 2 1
3aKoHbI YcnoBue paBHOBECHS TBEPAOTO TeA. 3aKOHBI PABHOBECHSI TET 2 1
paBHOBecCHUs TeJl IpakTnyeckoe 3ansitue Ne3 Pemenue 3agad «3aKOHbI PABHOBECHUS TEID) 2 2
Tema 1.4 Copepxanue y4eOHOIo MaTepuasa 6
JAnnamuka Nuepumnansubie cuctemsl oTcuéTa. Cuna. CBsI3b MEXIY CUIION U YCKOPEHUEM. 5 1
MaTepHAJIbHOMI 3axkonb! HetoToHa. Macca. Tperuit 3akoH HeroToHa
TOYKH Cuna trorenus. 3aKkoH BCEMUPHOro TAroreHus. Cuna TsxkecTy u Bec. Cuia 1
ynpyroctu. 3akoH ['yka. CHiibl TpeHus
IIpakTnyeckoe 3anaTne Ne 4Penenne 3a1au«CHilbl B IPUPOAE» 2 2
Tema 1.5 Conep:kanue y4eOHOT0o MaTepuaJia 6




3aKoHbI Wmiynsce Tena. 3aKkoH COXpaHeHUsl UMITylbca. PeakTHBHOE IBUKEHUE 2
COXpaHeHHd B Pabora cunbl. Kunetnueckas sneprus. [lotennuanbHas sHeprusi. 3aKOH COXpaHEHUS
MeXaHUuKe MEXaHUYECKOM SHEPTuu. 2
KII/] mexaHu3MOB.
IpakTnyeckoe 3ansitue Ne 5 Penienue 3a1ad «3aKOH COXpaHEHHUSI MEXaHUYECKOH 5
SHEPTUN»
Tema 1.6 Conep:kanue y4eOHOT0 MaTepuaJia 2
Mexanuyeckue Mexanuueckue kKojebanus. AMIUIUTY/A, IEPUO/I, YacTOTa, (ha3a KoJeOaHHA.
KoJIeOaHus U CBoOoiHbIE U BBIHYX/ICHHbIE Koliebanus. Pesonanc. MexaHnueckue BOJIHBI. 2
BOJIHBI CBolicTBa MEXaHUYECKUX BOJIH. JlJINHA BOJIHBI. 3ByKOBBIE BOJIHBI. YIIbTPa3BYK
CamocrosiTesibHas padora o0yuaromuxcs Nel
1 Pemienne 3ana4 «3aKOHBI PABHOBECHUSI TEID»
21ToaroToBUTH COOOIICHNE HA OJJHY U3 MPEITI0KEHHBIX TEM:
- Hcaax HeroToH
- PoGepr I'yk 12
- Ponb K.3. 1ln0AKOBCKOTO B pa3BUTUU KOCMOHABTHKHU
- Cepreii [IaBnoBuu KoposneB — KOHCTPYKTOp M OpraHU3aTOp MPOU3BOJICTBA
PaKETHO-KOCMUYECKOW TEXHUKH
- I[IposiBiieHne 3aKOHOB COXpaHEHHUs B IPUPOJE, ObITY, TEXHUKE
Pazjen 2 DuekTpoanHaMuka 42
Tema 2.1 Coaep:xanue yueOHOTro MaTepuaJia 2 OK'1
DJIEKTpHYECKoe DNEKTPUYECKOE MOJIE U €r0 XapaKTEPUCTUKH: OIIPE/IEIIEHUE, CBOMCTBA, IOTEHLINA, 5 OK 3
noJje HanpspkeHue.3akoH Kynona. KonneHncaTops! U MX coeluHEeHNE OK 5
Tema 2.2 Copepxanue y4eOHOIo MaTepuasa 8
ITocTosiHHBIN Cwuta Toka. 3akon Oma aiis yaactka 1ienu. Conporusierue. Pabora u MOImHOCTh 5
3JIeKTPHYECKHIT TOKa. DJIEKTPOABIIKYIIAs cuiia. 3akoH OMa /171l IOJTHOW Lienu
TOK Onektpuueckue uenu. [locnenoBarensHoe U napajiebHOE COEAUHEHNE 5
npoBOJHUKOB. 3akoHbI Kupxrodga
IIpakTnyeckoe 3ansitue Ne6Pemenue 3agau Pacuer anexkTpuueckux nenei 2
IIpakTuyeckoe 3ansaTue Ne7llpakTnueckas padora Nel Pacuer snekTprueckux 5
nenen
Tema 2.3 Conep:kanue y4eOHOT0 MaTepuaJia 4
DJIEKTPUYCCKHI OnexTpuueckuil Tok B Metayuiax. [lonynpoBoguuku. Ausnextpuku. CoOCTBEHHAs U 2
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TOK IIPUMECHAs IPOBOAMMOCTD IOJIYIIPOBOJHUKOB. DJIIEKTPUYECKUI TOK B KUIKOCTSX.
B pa3JIMYHbIX DNEKTPUUECKUN TOK B BaKyyMe. DJIEKTPUUECKUI TOK B razax. TUIIbl
cpenax CaMOCTOSITENIBHOTO pa3psna. [limazma
IIpakTyeckoe 3ansaTue Ne 8 Pemienue 3anau «Tok B MeTajuiax U 2JIEKTPOJIUTAX) 2
Tema 2.4 Conep:kanue y4eOHOT0 MaTepuaJia 6
MarnutHoe nosie  |B3aumojelicTBHETOKOB.MarHUTHOECIIONEH €r0 XapaKTePUCTUKH. 3aKOH
JJEKTPOMarHuTHOM MHAYKIUH. DJ1C HHIYKIUY B IOABM)KHBIX IPOBOJHHUKAX. 5
Buxpesoe anexrpuueckoe nose. CamonHaykuus. MTHAyKTUBHOCTD. DHEprust
MarHMTHOT'O TOJI.
MarunutHble nienu. 3akon OMa Jyist MarHUTHOU 1ienu. 3akoHbl Kupxroda ams 5
MarHMTHBIX Leneu
IIpakTuyeckoe 3anaTue Ne9 Pemenne 3anau «PacueT MarHUTHBIX HENEN» 2
Tema 2.5 Coaep:xanue yueOHOTo MaTepHaJia 4
JiekTpoMarHuTH | CBOOOHBIE U BHIHY)KIECHHbIE 3JIEKTPOMarHUTHbIE Kosiebanus. KonebaTenbHblit
ble KOHTYp. JIeMCTBYyIOIIME 3HAYEHHUsI CHIIbI TOKA U HaIpsKeHUs. [lepeMeHHbIN TOK. 5
KoJIe0aHus KonzaeHncarop u kaTylka B ENU IEPEMEHHOIO TOKAa. AKTUBHOE COIIPOTHBIICHHUE.
DNEeKTPUUECKUH PEe30HAHC
IIpakTnueckoe 3ansiTue Ne 10 Pemenne 3anau «KoneGaTenbHbIi KOHTYp» 2
Tema 2.6 Conep:xanue yueOHOTro MaTepuaJia 4
IIpoussoacrso, I'enepupoBanue anekTpuueckoi s3neprun. Tpanchopmarop. [IpousBoacrtso,
nepepaya u UCIIOJIb30BaHue 3J1eKTposHepruu. [lepenaya u notpedieHne eKTPOIHEPTUH. 2
HCII0JIb30BaHHE TexHuka 0e30MacHOCTH BOOPAIIEHUH C AIEKTPHUECKUM TOKOM.
3JIeKTPHYECKOi IIpakTnyeckoe 3ansaTue Nell IlpakTnueckast pabora Ne2 «DnekTpoarHaAMUKa» 2
JHEeprumn CamocrosiTeibHas padora o0y4yarommxcs: Ne2
1Pemenue 3agau «PacueT 31eKTpUUecKUX U MATHUTHBIX LIeTIeH»
2Coo6uienne «KoHeHcaTopbl U UX TPUMEHEHHUE»
3Coo0mieHune «IIEeKTPOHHAS MPOBOAMMOCTH METAIIIOB. CBEPXIIPOBOIUMOCTHY 14
4Coobuenue «IIpuMeHeHEe HIEKTPOIHU3a»
5 Pedepar «Maiikn dapaneii»
6Coo0mienne «TexHuka 6€30MacHOCTH B 00paleHHH € JIEKTPUIECKUM TOKOM»
Pa3nea 3 OnTuka 10
Tema 3.1 Conep:xkaHue yueOHOro MaTepuaJia 4 OK 1,3,4,5,8,9
JIBoiicTBeHHas nmpupoaa ceera. CkopocTs cBeta. [Tpunuun ['roiirenca. 3akoHsl 2
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CBeToBbBIE BOJIHBI

OTpakeHUs U npesiomieHus ceera. [lonHoe orpaxenue ceera. JIunzel. opmyia
ToHKOM MuH3KI. [lucnepcus ceeta. Matepdepenmus crera. Judpaknus ceera.
JudpaxkimonHas pemierka

IpakTuyeckoe 3anaTue Nel2 3ammra nopThoIMO CaMOCTOSTEIHHBIX padOT

CamocrosiTesbHasi padora o0yuyarwmmxcs Ne3

1Coo0mienune «Y cTpoHCTBO U MPUHIIMIT ASUCTBHS (hoTOoammapara
2Coo0bmenue «Habmonenne naTepdepeHnn u 1udpaKium)

3 Coobuenne «OTKpbITHE TUCIIEPCUH CBETA»

IIpome:xxyTounasi arrecranus - IlndgdepeHunpoBaHHbIi 3a4eT

HUToro no pucuunjivue:

96




3.  YCJOBUSI PEAJIMBALIMA  TPOTPAMMBI YYEBHOM
JUCHUIIIAHBI

3.1. TpeOoBaHUSA K MUHMMAJILHOMY MAaTEPHUAJIbLHO-TEXHUYECKOMY 00ecredYeHH 0

yueOHOH TUCIUNIMHBI

Peanuzanuss nporpamMmbl JIUCHMIUIMHBI TpeOyeT Haauuus ydyeOHOTro KaOuHeTra

GU3UKK 11 IPOBEICHUS MPAKTUUYECKUX 3aHSATUM, TPYNIOBBIX M MHAUBUAYAJIbHBIX

KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAIUH.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- CIIELMAJIM3UPOBaHHAsA MeOETb (CTOJIBL, CTYJIbS 10 KOJIUYECTBY 00yUaromuxcs);

- IOCKa y9CHHYECKasl.

TexHudeckue cpeacTra 00yIeHUS:

- KomIbIoTep (HOYTOYK);

- MyJIbTUMEIUNHBIN MPOEKTOP, IKPaH.

YyeOHO-HaIJISIIHbIE nocoous: MJIaKAThI, y4eOHO-HAaTJIsTHbIC nocoowus,

oOecleynBaIIMe TEMaTUYECKUEe WJUTIOCTpAallMK MO0  pabodeil  mporpamme

JUCHUTUIMHBI, B TOM YHCIIE, BUIEO-ayU0 MAaTepUajbl, KOMIIbIOTEPHBIC TPE3CHTAIIUU.
KoMmbroTep #MeeT H0CTYM K AIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAaM, BBIXO]I B

robaibHyl0  ceTh ~ VIHTepHET, OCHAIlleH JIMIEH3UOHHBIM  IPOrPaAMMHBIM

obecrieueHuEM.

3.2.Y4ueOHO-MeTOAMYeCKOe W HHGPOpMANMOHHOE oO0eclevyeHHe peau3anuu
Y4eOHOM TUCHMILIMHBI
OcHoOBHbBIE YUeOHbIe U3TaHUs
1. Hmutpuea B.®. ®uszuka 18 npodeccuid M crielHalbHOCTEH
TEXHUYECKOTO TMpoduiisa: Y4eOHHK Ui CTYA. YUYpeXkKISHUH cpea. mpod.
oOpazoBanus / B.®. JImutpuena. - 8-¢ usm., crep. - M.: 3gatenbckuii 1meHTp
«Axanemusn», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7
2. Hmutpuea B.®. ®usuka i npodeccuit M CreHAIbHOCTEN
TexHu4yeckoro mnpodwuis: JlabopatopHbld TpakTUKyM: ydeOHoe mnocobue/ B.D.
Hmutpuea, A.B. Kopxyes, O.B. Myprazuna : (5-¢ uzn.) (B SJIEKTPOHHOM

dbopmare) 2019. https://academia-library.ru/catalogue/4831/413933/
https://academia-library.ru/

3. Kanamaukos, H. I1. ®usuka B 2 4. YacTs 1 : yueOHUK U MPAKTUKYM
s cpea”ero  mpodeccuoHanbHoro  obpaszoBanusi/  H. I1. Kanamnukos,
C. E. MypaBbeB. — 2-¢ u3a., uctp. u jgon. — Mocksa: M3marensctBo FHOpaidt,
2020. — 254 c.— (IlpodeccuonanbHoe obOpazoanue). — ISBN 978-5-534-
09159-5. — Tekcr: anekrponnsiii // OBC FOpaiit [caiir]. — URL.: https://urait.ru/

4, Kanamnukos, H. II. ®u3uka B 2 4. YacTh 2 : yueOHHUK U MPAKTUKYM
sl cpeaHero  mpodeccuoHanbHoro  oopaszomanusi/  H. I1. Kamamnukos,
C. E. MypaBbeB. — 2-¢ uzn., ucnp. u jom. — Mockpa: M3garensctBo FOpaiir,
2020. — 244 c.— (IIpodeccuonanproe o6OpazoBanue). — ISBN 978-5-534-

09161-8. — Tekcr: anekrponnslit // ObC FOpaiit [caiir]. — URL.: https://urait.ru/



https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/

S. Jloreunenko O.B. ®wuszuka: yuebnuk /O.B. JlorBunenko.- Mockaa:
KHOPVYC, 2019.- 342¢.- (Cpennee npodeccuonanpsHoe odpazoanue). ISBN 978-
5-406-06464-1

JlomoTHUTEIbHBIE Y4eOHbIe U3TaHUS

6. BacumpeB, A. A. ®dusmuka: ydebHOoe TmocoOHMe Il CpeaHero
npodeccuoHanbHoro oobpazoBanus / A. A. BacunweB, B. E. ®enopos, JI. /.
XpamoB. — 2-e u3f., ucnp. u gon. — Mockpa: U3gatensctBo IOpaiit, 2020. —

211 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-05702-. 2020
FOpaiit- https://urait.ru/book/

1. Mycun, FO. P. ®wusmka: konebaHus, ONTHKA, KBAaHTOBas (U3HKA:
ydgeOHOoe mocobue st cpemHero mpodeccroHanbHoro obpaszoBanus / 1O. P.
Mycun. — 2-e u3a., uctp. u gon. — MockBa: M3narensctBo FOpaiit, 2020. —

329 c. — (IlpodeccuonansHoe oOpazoanue). — ISBN 978-5-534-03540-7. —
Texcr: anexrponnsiii / DBC IOpaiit [catit]. — URL: https://urait.ru/

8.  Mycun, 0. P. ®usnka: MexaHWKa CIUIOIIHBIX CPEd, MOJCKYJspHAs
¢u3nKa ¥ TepMOIMHAMHUKA: y4eOHOE IMOCOOHe AJIsi CPEIHEro MpodecCuoHaIbHOTO
obpazoBanus / FO. P. Mycun. — 2-e u3a., ucnp. u gomn. — Mocksa: M3naTenbeTBo
FOpaiit, 2020. — 163 c¢. — (IIpodeccuonanbnoe obpazopanue). — ISBN 978-5-
534-03000-6. — Texct: nanexrponnbii // OBC HOpaiitr [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesnl

9. www.fcior.edu.ru (denepanbHblii  TEHTp WHPOPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. C0Bapu ¥ SHITUKIIOIC UM )

11. www.booksgid.com (DnexTponHas 6udanoTEKA)

12.  www.globalteka.ru (I'moGanmpHast OMOIMOTEKA AJIEKTPOHHBIX

pecypcoB)
13. www.window.edu.ru (EquHoe okHO JocTyma K 00pa3oBaTeIbHBIM

pecypcam)

14. www.st-books.ru (Jlyurras yueOHas aureparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa3oBaTe/IbHBINA TOPTAN)

16. www.ru/book (DnekrpoHHas OMOIHOTEYHAST CHCTEMA)

17.  www.alleng.ru/edu/phys.ntm  (OOpa3oBatenbHble  pecypchl
WNuTtepHera - Ousuka)

18. www.school-collection.edu.ru (Emunas xosutekuus UUGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB)

19.24  https//fiz.1september.ru  (YueOHO-MeTOmMYECKass ~ Ta3eTa
«Duznkay)

20. www.n-t.ru/nl/fz (HoGeneBckue naypeaTsl 1o pusmke)

21. www.nuclphys.sinp.msu.ru (Saepuas ¢usuka B aTepHere)

22. www.college.ruffizika (IToxroroBka k EI'D)

23. www.kvant.mccme.ru (OKypuan «KBauT»)

24. www.yos.ru/natural-sciences/html OKypuan «I1yts B HayKky»)

11
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http://www.yos.ru/natural-sciences/html

MeToauueckue YKazaHnus Jidd

AUCHHUIIIINHBI

25. Meroauueckue yKazaHUs IS

MPaKTUYECKUX padOT.

26. Mertoauueckue yKazaHUs IS

71a00paTOPHBIX PadOT

27 Meroauueckue ykazaHusd s

3aJIaHAl CaMOCTOSITEIbHON PabOThI

12

o0yyalomuxcsi MO OCBOEHUIO
0o0y4Jaronuxcsi MO BBINOIHEHUIO
0o0y4Jaronuxcsi MO BBINOIHEHUIO

06yqa}onmxc;1 II0 BBIIIOJHCHHUIO



4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHU S YUYEBHOU

JUCHUIIIAHBI

4.1. ®opMBbI U METO/IbI KOHTPOJISA M OLICHKH Pe3YJIbTATOB 00y4YeHH s

Pe3yabTaThl 00yyeHus1

DopMBbI U METOABI
KOHTPOJISA M OLIEeHKH
pe3yJbTaToB
o0y4eHust

OO01mre KOMIETCHIINHN :

OK 1. IlonuMars CymIHOCTh W COLMAJIBHYIO 3HAYMMOCTH CBOEH
Oyaymeit npodeccuu, mposBIATh K HEH YCTOMYUBBINA MHTEPEC.

OK 3. IlpuHumarh peuieHHs B CTAaHAAPTHBIX M HECTaHIAPTHBIX
CUTYalUsX U HECTH 3a HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisaTh TMOUCK W HCIOJIb30BaHHE HH(POPMAIINH,
HEOOXoauMOM 1 A(PQPEKTUBHOTO BBIIOTHEHUS MPO(ECCHOHATBHBIX
3az1a4, mpo(heccCuoHaNIbHOTO U JTUYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonp3zoBaTh MH(POPMAaLMOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTUH B MPOPECCUOHANBHOMN 1eATEIbHOCTH.

OK 8. CamMOCTOATENBHO OMPEeIATh 33Ja9i MPOPECCHOHATHLHOTO U
JTUYHOCTHOTO pAa3BHUTHUSA, 3aHUMAThCA CaMOOOpPAa30BaHHMEM, OCO3HAHHO
IJIAaHUPOBATh MOBBIIIEHNE KBATU(PUKALINH.

OK 9. OpueHntupoBaThcs B yCIOBUAX YACTOM CMEHBI TEXHOJIOTUM B
poheCCHOHATTLHON IeATEIHOCTH.

YMETb:
- paccyuThiBaTb U U3MEPATH OCHOBHBIC I1APAMETPBI

QJICKTPUYCCKUX U MAarHUTHBIX HGHGI\/JI.

IMPOCTBIX

3HaTh.
- 3aKOHBI paBHOBECHUA U ICPECMCIICHUS TCII.

Texymui KOHTPOJIb:

- ONPOC YCTHBIN
(ppoHTaNBHBII);

- TECTUPOBAHHUE;

- BBITIOJIHEHHE
IPaKTUYECKON paboTh
(uanuBUYyanbHas popMa
paboThI).

OrneHka pe3yabTaToB
BBIITOJIHEHUS
CaMOCTOSITENIbHOM pabOThI

[Ipomexyrounas
aTTecTauus B dopme
QG GepeHIMPOBAHHOTO
3aueta. MeTox npoBencHU
IIPOMEKYTOUYHON
aTTeCTallUU:  BBIIIOJHEHHE
KOMIIJIEKCHOTO 3aJaHUs

4.2. @OHI OLEHOYHBIX CPEICTB /sl NMPOBeJeHHUS IMPOMEKYTOYHOI

arrecranmun oﬁyqammnxc;l o JIMCHMIIJIMHE

IToxa3zaTenn u KPUTECPHUH OLICHUBAHUA KOMHeTeHIII/Iﬁ
Ilokazarenu wu KpUTCpHUHU OLCHHBAHUA KOMHCTCHHI/Iﬁ, OIMHMCAaHUEC IIIKaJl

OLICHHUBAHHA COACPIKATCA B IIPUTTOKCHUHA 1.

KoHTpoJibHBIE U TeCTOBbIE 3a1aHMS
KonTposnbHbie 3a1aHus COAEPKATCS B MPUIIOKEHUU 1.

MeToauveckue MaTepHuaJbl

Mertoaudeckue MaTepualsl,

ONpeeIIIoIUe MPOIEAYPhI

OLICHUBAHUA

3HAHWM, YMEHUH, XapaKTepu3yomux GOpMHUpPOBaHUE KOMIIETCHIIMM, COAepKaTCs

B MIpUJIOKEHUU 1.
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IIpunoxenne 1
KoHTpOo/1bHO-0LIEHOYHBIE CPEACTBA
AJI1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMU 10 M CUMILIMHE
EH.03 ®u3uka

1.1. ®opma npome:xkyTouHoii arrecramun. quddepenipoBannblii 3auet (3 cemectp).

1.2. Cucrema oueHMBaHMSA Pe3y/IbTATOB BbINOJIHEHHUS 3aJaHUI

OneHuBaHUE pE3yJabTAaTOB  BBIIOJHEHUS 3aJaHUl  NPOMEXKYTOYHON  aTTecTaluu
00y4aroIuXCcsl OCYIIECTBIIAETCS Ha OCHOBE CIIEYIOIUX PUHIUIIOB!

JOCTOBEPHOCTH OIIEHKH — OLIEHMBAETCS YPOBEHb C(POPMUPOBAHHOCTH 3HAHHM, YMEHHUH,
IPAaKTUYECKOI'O OMNbITA, OOMIUX U MPOPECCHOHANBHBIX KOMIETEHIUH, MPOAEMOHCTPHUPOBAHHBIX
00y4aroIUMUCs B XOJI€ BBIIIOJIHEHUS 3aJaHUS;

aJIcKBaTHOCTU OLIEHKM — OLEHKa BBINOJIHECHMS 3aJaHuil JOJDKHA IIPOBOJUTHCS B
OTHOILIEHUM TEX KOMIIETEHIIMH, KOTOpbIe HEOOXOAMMBI s 3((EKTUBHOTO BBIIOTHEHUS
3aJlaHus;

HAJEKHOCTH OLICHKM — CHUCTEMa OLIEHMBAHUS BBINOJIHEHUS 33JaHUN JOJDKHA 00sajaTh
BBICOKOM CTENEHbIO YCTOWYMBOCTH IPU HEOJHOKPATHBIX OLIEHKAaX YpOBHsS COPMHPOBAHHOCTH
3HaHUH, yMEHWH, NPAaKTUYECKOTO OIbITa, OOMUX M MNPOPECCHOHATBHBIX KOMIIETECHIIHN

o0y4aromuxcs;

KOMILJIEKCHOCTH OILIEHKM — CHCTEMa OLIEHHBAHHUS BBIOJIHEHHUS 3aJaHUM JIO/DKHA
MO3BOJIATh ~ MHTEIPATUBHO  OICHUBATHL OOIME ©  NPO(PEeCCHOHAIBHBIC  KOMIICTCHIIUU
00yJaromuxcs;

OOBEKTUBHOCTH OLIEHKM — OLIEHKA BBINOJHEHMS KOHKYPCHBIX 3aJaHUN JIOJKHA OBbITH
HE3aBUCHMOH OT 0COOEHHOCTEH TpPO(PEeCcCHOHANBHOM OpHEHTAlMM WJIH IPEeINOYTCHUIN
npenoaasareseil, OCyIECTBISIIOIIMX KOHTPOJIb WM aTTECTALMIO.

[Ipy BBINOJHEHUHU MPOLEAYpP OLEHKH 3aJaHUM MCIOJNb3YIOTCS CIENYIOLIME OCHOBHbIE
METO/BI:

- METOJ1 pacueTa MepBUYHBIX OAJIIOB;

- METOJ pacueTa CBOJIHBIX OaiioB

Pe3ynbTarhl BHINOJHEHUS 3aJlaHUN OLIEHUBAIOTCS B COOTBETCTBHM C pa3pabOTaHHBIMU
KPUTEPUSAMHU OLICHKHU.

Wcnonp3yercs nsatu OanbHas 1IKaja JUIsl OLEHUBAHUS PE3YyIbTaTOB O0yUEHHUS:

IlepeBon nsiTH OasIbHOM IIKAJIBI yYeTa Pe3yJIbTAaTOB B ISTH OaJIbHYIO OLIEHOYHYIO HIKAITY:

TEOPETHYECKOr0 U MPAKTHYECKOI0 3aJaHNS,
cpelHuii 0aJ1J1 10 NTOraM aTTecTalluu

Ouenka KonuyectBo 0215108, HAOpaHHBIX 32 BHINOJIHEHHE

O1eHKa 5 «OTIUIHOY 4,6-5
Onenka 4 «X0OpoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OneHka 2 «<HeyIOBJIETBOPUTEIBLHO <29

1.3. KoHTpOJ/IbLHO-01IcHOYHBIE CPEICTBA
1.3.1 3apanmne:

3amanme:
1.CobecenoBanue 1o Bompocam (2 BOompoca).
2. Pemnts 3a1auy.

IIpumepHblie Bonpockl codece0BaHUS
1 XapakTepUCTUKN MEXaHMYECKOTO ABM)KEHHUS: IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE.
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2 MarepuansHas Touka. Cucrema ortcuéra. Koopaunartel. Pammyc-Bektop. Bektop
nepeMenieHus

3 VYruoBas ckopocTb. LleHTpocTpeMUTEIbHOE YCKOPEHUE

4 BpamiarenbHoe IBHKEHUE TBEPAOTO TeNa. YTIoBas U JUHEHHAsi CKOPOCTH BpallleHUs

5 Cnoxxenue cuil. MOMEHT CHIIbI

6 YcioBue paBHOBECHS TBEPAOIO Tela. 3aKOHBI PAaBHOBECHS TEJ

7 1lepBslii 3aK0H HproTOHA.

8 Cua. Macca. Bropoii 3akon HeroTOHA 1 €ro 0COOCHHOCTH.

9 Tperuii 3akoH Hpl0TOHA U €r0 0COOEHHOCTH.

10 Cuna taroreHusi. 3aKOH BCEMUPHOTO TSATOTEHUS

11 Cuna ynpyroctu. 3akoH I'yka.

12 3aK0oH BCEMUPHOTO TATOTEHUS.

13 Cuna TsbxecTu.

14 Bec tena

15 Cuna tpenus

16 Umnynsc Tena. 3aKkOH COXpaHEHUs UMITYJIbCa.

17 Mexanuueckas pabota

18 Kunetuueckas sHeprusi.

19 IloTreHuunanbHas SHEprus

20 3akOoH COXpaHEHUs MMOJTHOW MEXaHUYECKON IHEPTUH.

21 Mexannueckue KojebaHus. AMIUIUTYHA, TEpUOJA, YacToTa, ¢daza KojaeOaHHil.
CBoOoIHBIE U BBIHYK/ICHHBIE KoJiebanus. Pesonanc

22 Mexanuueckue BoJHbI. CBOMCTBA MEXaHUYECKUX BOJIH. J{JTMHA BOJIHBI

23 3BYKOBBIE BOJIHBL. YIIBTPa3ByK

24 DnexTpuueckoe mojie

25 3axoH Kynona

26 KonaeHcaropbl 4 UX COEIMHEHNE

27 Cuna Toka.

28 3akon OMa a1 yyacTKa L.

29 ConpoTtuBneHue

30 PaboTa 1 MOIIHOCTh TOKa

31 DnexTpoaBmKyIas cuia

32 3axon Oma 11 TTOJTHOM LIETH

33 DOmnexrpuueckue 1uenu. IlocrnenoBarenbHoe U MapajuleIbHOE  COEAMHEHUE
IIPOBOJHUKOB

34 3akons! Kupxroda

35 DneKkTpuueckuii TOK B MeTajljax

36 IomynpoBogHUKN

37 CobcTBEeHHAs U IPUMECHas! IPOBOIUMOCTb MOIYIPOBOJIHUKOB

38 DIeKTpUUYECKH TOK B JKUJIKOCTAX

39 DyeKTpUYECKHl TOK B BaKyymMe

40 DnexTpuuecKuil TOK B ra3ax

41 Ilna3ma

42 MarHuTHOE I0JIE U €r0 XapaKTEPUCTUKH

43 3aK0H ANEKTPOMAarHUTHOW HHAYKIIUH

44 S J1C uHaYKIUHU B MMOABUAKHBIX TPOBOIHUKAX

45 BuxpeBoe 1eKTpUYECKOe MoJIe

46 CamonHAyKIIHS

47 UHIyKTUBHOCTb. DHEPTUs MATHUTHOTO TOJIS

48 MaruuTHEBI€E 1IEIH.

49 3axon OMa j1sf MAarHUTHOM IIEIIHN.

50 3akons! Kupxroda 111 MarHUTHBIX 1enei
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51 CBoOoHBIE U BEIHYKJICHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs
52 KonebarenbHbIN KOHTYP

53 JlelicTByroIIME 3HAUEHUS CHIIbI TOKA U HAPSKEHUS

54 IlepeMeHHBIN TOK

55 DneKkTpuuecKkuil pe3oHaHC

56 Tpancdopmarop

[IpumepHbIe NpaKTHUYECKHE 32 JAHUS

Ilepeyenns 3agau:

1. HaiiTu wu3MEHEHME MArHUTHOTO IOTOKa B COJICHOMJIE HHIAYKTHUBHOCThIO 600 I'H
BO3HHUKAIOILIETO B PE3YJIbTATE U3MEHEHMSI CUJIBI TOKA B cosieHouze oT 5 10 30 MA, oT 5 0 45 MA?

2. CKOJIBbKO BUTKOB JIOJKHA COJEPKaTh KaTyIlKa C IJIOLA/IbI0 MornepeyHoro ceueHus 50
om? , UTOOBI TIpU M3MEHEHMH MarHuTHOM MHAYKIuu oT 0,2 no 0,3 Tin B TeueHue 4Mmc B Hel
Bo30Oyxmanace DJ1C 10 B?

3. DLenmp cocTouT ©3 TpeX TMOCIAEAOBATEIbHO COEIUWHEHHBIX IPOBOJIHUKOB,
MOAKIIOYEHHBIX K UCTOYHUKY HanpsbkeHuem 0,024kB. ConpoTuBieHue nepBoro mpoBoJHUKA 4
Owm, BTOporo 6 Om, Tperwero 0,002 kOm. Haiitu cuny Toka B 1eMu.

4. Tpu npoBoaHUKa conpoTuBieHreM 2 Om, 4 OMm, 0,006 kOM coeuHEHbI apamieIbHO
Y TIOJIKJTFOYEHBI K Hanpspkenuto 22 B. Halitu o6miyto cuiy Toka B 1.

5. K ucrounuky ¢ 3/IC 12 B u BHytpenHum conpotusieHueM 0,001 kOm nonkimroueH
peocTar, conpoTuiieHne KoToporo 5 Om. HaiiTu cuily Toka B 1IN U HANPsDKEHHE Ha 3aKUMax
HCTOYHUKA.

1.3.2. KpuTepuu oumeHKH

Banaasl 3a
Kpurepum oueHKH K TeOpeTHYECKOMY 3a1aHHI0 KpUTepUun
OLlEHKH

1 |- nemoHcTpupyer TiayOOKOe, MOJHOE 3HAHUE U IMOHUMaHHE (U3NYECKOU 1
CYILIHOCTH PACCMaTPUBAEMBIX SIBJICHUH U 3aKOHOB;

- JJaeT TOYHOE ONPEJEJIEHNE U NCTOJKOBAaHNE OCHOBHBIX MOHSATHIH, 3aKOHOB,
TEOpHii, GU3NYECKUX BEJIMUUH U UX €AUHUL] U3MEPEHHUS;

- BepHO O(oOpMIIIeT COMYTCTBYIOIIME OTBETY 3amucu (popmyn, rpaduxw,
PUCYHKH, CXEMBI;

- NPU OTBETE JAEMOHCTPUPYET CAMOCTOSITEIBHOCTh CYXKIACHUW, MPUBOIUT
BEPHBIE apI'yMEHTBI, JIEJIaeT PAaBUIIbHBIE BHIBOJIBI,

- I0CJIEJOBATENIBHO, YETKO, CBSA3HO, JIOTMYHO U O€30IIMOO0YHO H3JIaraeT
y4yeOHbIM  Marepuan, TMpaBUIBHO U OOCTOSATENBHO  OTBEYaeT Ha
COITYTCTBYIOIIIE BOMPOCHI

2 - JIEMOHCTPUpPYET 3HaHWE€ U TOHMMaHHe (U3MUECKON CYIIHOCTH 0,7
paccMaTpUBaeMbIX SIBICHHH W 3aKOHOB, HWCIBITHIBAET HECYIIECTBEHHBIC
3aTpyJHEHUS B  BBISABICHUU  B3aUMOCBSI3M  (PU3WYECKUX  SIBICHUH,
3aKOHOMEPHOCTEN;

- B OCHOBHOM TIpaBWJIbHO, 0€3 M3MEHEHUS OCHOBHOH CyTH, JaeT
OTIpeNeNICHUs]  TIOHSATHH, WCHOJB3YIOTCS  HAyYHBIE  TEPMHHBI  TIpU
WCTOJKOBAaHUU 3aKOHOB, TEOpWid, (DU3MYECKMX BEIMYMH W WX EIUHUIL
U3MEpPEHUS;

- BEpHO, HO C HE3HAYUTEILHBIMHU OIIMOKaMH BBIMONIHSET 3amucu (GopMmyd,
rpaduku, pUCYHKH, CXEMBI;

- IpU OTBETE€ JEMOHCTPUPYET CAMOCTOSTEIbHOCTh CYXJEHHUH, BBIBOJbI
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BEPHBIE, HO HEOCTATOYHO apTyMEHTHPOBAHBI;

- B ONpEICIICHHON JIOTUYECKOH IMOCIeI0BaTeIbHOCTH y4eOHBI Marepuan
u3jaraer, Ipyu OTBETE Ha BOIPOC JOINYCKAET HECYIIECTBEHHbIC OMIMOKU U
(unu) He Oojee ABYX HEAOYETOB, KOTOPHIE CTYACHT MOXET HCIPAaBUTh
CaMOCTOSITENIbHO IpuU TpeOOBaHMU MpPENoAaBaTeNs; MAaeT IpaBUIIbHbIE
OTBETHI HA COIIYTCTBYIOLIUE BOIPOCHI

3 |- packpblBaeT OCHOBHOE COACp)KaHHWE y4eOHOro MaTepuayia, HO 0,5
OOHApPY>KUBAIOTCSI CYIIECTBEHHBIE MPOOENbl B TOHUMAHWU B3aUMOCBSI3U
buznyecKuX SIBICHUN U 3aKOHOMEPHOCTEH;
- IOMYCKaeT OMMOKU B ONMPEAEICHUN M UCTOJIKOBAHUH OCHOBHBIX MOHSATHUH,
3aKOHOB, TEOPUid, (PU3MUYECKUX BEIIMYUH U UX €TUHUI] U3MEPEHUs, KOTOPbIE
MOXET HCIPABUTh CAMOCTOATENBHO WIM TpU HEOOJBIIOH MOMOIIU
MpernojaBaTes;
- C CYUIECTBEHHBIMH OLIMOKAaMHU BBIIOJHSET 3amuch (opMyn, IpaduKoB,
PUCYHKOB, CXE€M, KOTOpble€ CTYAEHT T[IOCJI€ 3aMEYaHus YCTPaHSET
CaMOCTOSITEIILHO;
- CaMOCTOATEIbHO (OPMYIUPYET OTBET Ha BOIPOC, MPUBOJUT YACTUYHO
BEPHBIC apTryMEHTHI, OTHEIbHBIC BBIBOJBI HENb3s CUNUTATh BEPHBIMH W
000CHOBAaHHBIMU;
- HapylIeHa JIOTUYECKas IIOCIEOBATEIIbHOCTh H3JIOKEHUS Y4eOHOTO
MaTepuaia, Ipyu OTBETE Ha BOIMPOC AOMYIeHa 0/1Ha TpyOas ommoOKka U (Min)
Oosiee ABYX HEJOYETOB; CTYACHT HCIBITHIBACT 3HAYMTEIBHBIC 3aTPyTHCHHUS,
OTBeuasi Ha COMYTCTBYIOIIUE BOMPOCHI
4 | - CTyEHT HE MOXXET OOBSICHUTh (PU3UIECKON CYIIHOCTH PacCMAaTPHBAEMBIX 0
SBIICHUH ¥ 3aKOHOB, BBIIBUTH B3aUMOCBSI3M (PU3UYECKUX SBICHUN W
3aKOHOMEPHOCTEH;
- He 3HaeT WM JaeT HEBEPHOE OMpPENEeICHHE U HCTOJKOBAHHE OCHOBHBIX
MOHSATHH, 3aKOHOB, TEOPUH, PU3MUECKUX BEIWYNH U MX €IUHHI] U3MEPEHUS;
- HE BEpHO BBINOJIHAET 3aMUCh GOpPMYIL, TpaQHUKOB, PUCYHKOB, CXEM
UTOTO 1
Ne Kpurtepuu o1ieHKH K NPaAKTHYECKOMY 32/ IaHUIO Banabl 3a
KpuTepuu
OIIEHKH
1 Od¢opmiieHue ycj10BHA 321aHUA MakcuMajibHbI
1 0aan — 0,4
0aJu1a
- BEpHO 0()OpMIIEHO YCIIOBHE 3aJ]auHl, IIPEJICTaBIEHBI BCe (hrU3nUecKue 0,4
BEJIMYNHBI
- ycIIoBHE 3aaHus 0(hOPMIIEHO ¢ HE3HAUUTENIbHBIMU HETOUHOCTSIMH, 0,2
NPEJICTAaBJICHBI HE BCe (DU3MUECKUE BETHUUHBI
- yCJIOBHE 331aHUs1 0OPMIIEHO HEBEPHO 0
2 HUcnonb3oBanue pusnyecKoid CHMBOJIUKH MakcumajibHbI
i 0as1 —0,5
0aJ1a
- BEpHO 0003HAa4YEHbI CUMBOJIBI B YCIIOBUH 3a/1a4d U B (popmyriax, 0,5
UCTIOJIB3YEMBIX B PEIICHUH 3a1a9u
- BEpHO 0003HAa4YEHbI CUMBOJIBI B YCIIOBUH 3a/1a4H, JOMYIIEHA | HETOUHOCTh B 0,4
dbopMynax, NCIIOIH3yEMBIX B PEIICHUH 3a]1a91
- fonyiieHa | HeTOYHOCTh MpH 0003HAYEHUH CUMBOJIOB B YCJIOBUU 331a4H, 1 0,3

HECTOYHOCTH B (bOpMy.]'IaX, HCIIOJIB3YCMbBIX B PCHICHUHN 3a]a4
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- TomyIIeHo 2 1 0oJiee HETOYHOCTH TTPH 0003HAYEHUH CHMBOJIOB B YCIIOBUU 0
3a1auu, 2 1 0ojiee HETOYHOCTEH B (POPMYIIax, UCIOIb3YEMBIX B PEIICHUH
3aaun
Cobu1101eHre aIropuT™Ma peleHust MakcumMajbHBbI
i 0as —
0,3 day1a
- pellieHre 3a7]a4ui OCYIIECTBIISIETCS IO AITOPUTMY: NEPEBOJT SAMHHUII 0,3
U3MepeHus: PU3NUECKUX BETMYMH B MEXIYHAPOIHYIO CUCTEMY €IUHHIL
(CN); 3anmucy He0OXO0AUMBIX (PU3HUECKUX (POPMYIT; MATEMAaTHUECKHUI pacueT
1o pusuveckoit hopmyie
- QJITOPUTM PElICHUs 3a]]a4l OTCYTCTBYET 0
IlepeBoa enuHuL U3MepeHus pu3nyecKnx BeTu4uH B MekayHapoanyio | MakcuMa/ibHbI
cucremy eaunui (CH) i 0asa -0,3
oaJu1a
- BEpHO IEePEBEICHBI PACUETHI MIEPEBO/Ia BCEX CAUHUI H3MEPEHUS 0,3
¢usnueckux BeanyrH B MexnyHapoanyto cuctemy eaunuil (CH1)
- nomymiena | omuOKa Mpu MpOBEACHUH pacueTa MepeBoia eIuHUIL 0,2
u3MepeHus: Gu3ndeckux BeaTu4urH B MexayHapoanyto cuctemy eaunui (CH)
- IOMYIIeHBI 2 OMIMOKY TPU MPOBEICHUH pacyeTa IepeBo/ia €IMHHIL 0,1
u3MepeHus Gu3ndeckux BeanurnH B MexayHaponnyto cuctemy eaunuil (CH)
- HEBEPHO MTPOBEACHBI PACUETHI MEPEBOA BCEX SIMHHI U3MEPEHUS 0
busnueckux BenuyrH B MexayHapoanyto cuctemy eaunuil (CH)
Hcnoan3oBanne Gpusnyeckux GopmyJi AJs pelieHus 3a1a4u MaxkcuMmajibHbI
i 0as —
0,5 6aa1a
- BEpHO U MOCIIEA0BATEIBHO 3aMUCaHbl Bce (POPMYIIBI B COOTBETCTBHUH C 0,5
CHUMBOJIMKOH, HEOOXOIMMBIE ISl yCTAaHOBJICHUSI COOTHOIICHUS
CYIIECTBYIOILEr0 MEeKAY GU3NUECKUMHU BETMUUHAMU
- IPaBUIILHO COCTABJICHBI YPABHEHUS, CBA3BIBAIONINE (DU3NIECKHE BEIIMIHHEI
- BEPHO, HO HEMOCJIEI0BATENbHO 3aUCaHbl (POPMYJIbI B COOTBETCTBHHU C 0,4
CHUMBOJIMKOW, HEOOXOJMMOH [T YCTaHOBIICHHSI COOTHOIICHUS
CYIIECTBYIOILEr0 MeXAY GU3NUECKUMHU BETMUUHAMU
- IPaBUIILHO COCTABJICHBI YPABHEHUS, CBSA3BIBAIONINE (DU3NIECKHE BEIIMIHHEI
- (hopMyJIbI 3aITUCAHBI ITOCIIEI0BAaTEIbHO, HEBEPHO 3anucana 1 ¢popmyna B 0,3
COOTBETCTBUH C CUMBOJIHMKON, HEOOXOMMOM IS YCTaHOBIICHHSI
COOTHOILIEHUS CYILECTBYIOLIETO MEXTY (PU3NYECKMMHU BEINYMHAMU
- IOMyIIIeHa OJTHA OMMOKA IPU COCTABIICHUN YPAaBHEHUH, CBS3BIBAIOIINX
¢bu3nUecKre BeTIMYUHBI
- (hopMyIIBI 3aITUCAaHbI HEMOCIIEIOBATENBHO, HEBEPHO 3anucana | Gopmyna B 0,2
COOTBETCTBUH C CUMBOJIMKON, HEOOXOMMOM JJIsl yCTaHOBIICHHS
COOTHOIIIEHUS CYIIECTBYIONIETO MEXTY (DU3NICCKIMHU BEITNIHHAMU
- IONyIIeHa OJ{Ha OIINOKA MPH COCTABICHUN YPAaBHEHUH, CBA3BIBAIOIINX
(bU3UYECKHE BETUINHBI
- Bce ()OpPMYIIBI 3aIHCaHbl HEBEPHO 0
- IONYIIEHbI OIMOKA MPU COCTABICHUH BCEX YPAaBHEHMM, CBSI3bIBAIOIINX
(bU3UYECKHE BETUINHBI
MaremaTuyeckue pacderbl mo ¢usH4ecKkuM ¢GopmyaaMm, Koropbsle | MaxkcuMaJbH
XapakTepU3ylT paccMaTpuBaeMoe siBJeHHe ¢ KOJH4YecTBeHHOW | bii 6ama—0,5
CTOPOHBI 0aJ1110B
- BEPHO MPOU3BENICHBI BCE MATEMAaTHYECKHAE PACUYETHI IT0 BCEM (PH3UICCKUM 0,5

(I)OpMYJ'IaM B COOTBCTCTBHH C CAMHUIIAMHU I/IBMCpCHI/Iﬁ (I)I/ISI/I‘-IGCKI/IX BCJIIMYMH
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(CH);

- BCE pe3yJIbTaThl MATEMaTUYECKHX PAacueTOB coJiepkar mudpoBoe
3HAYEHHE M COOTBETCTBYIOIIEE €My 0003HAUCHNE CIMHUIBI H3MEPEHUS
¢usnueckux Bennuud (CH)

- BEpHO MIPOU3BEACHBI MATEMAaTUYECKUE PACUETHI 10 BceM (PU3UUYECKUM 0,4
dbopMysiaM B COOTBETCTBUU C SIUHUIIAMH U3MEPEHUN (GU3NUECKUX BEIIMINH
(CH),
- B OJIHOM PE3yJIbTaTe MaTEMATHYECKOTO pacyeTa COACPKUTCS TOJIBKO €ro
nudpoBoe 3HaUeHNE
- HEBEPHO MPOU3BEICH MaTeMaTHuecKuil pacuet no 1 gusudeckoii hopmyiie, 0,3
HO B COOTBETCTBUU C eIMHULIAMU U3Mepenuii puznueckux Benuuud (CH);
- B OJIHOM pe3yJIbTaTe MaTeMAaTHYECKOTO pacyeTa COMCPKUTCS TOIBKO €ro
nudpoBoe 3HaUEHNE
- HEBEPHO MPOU3BEICH MaTeMaTHUECKU pacueT 1o 1 gusudeckoii hopmyre 0,2
0e3 ykazaHus eIuHUL u3Mepennii pusndeckux Bennuut (CH);
- BCE pPe3yJIbTaThl MATEMATHYECKUX PAaCUCTOB COJIEPKAT TOJIBKO MU(PPOBBIC
3HAYCHUS
- HEBEPHO MTPOU3BE/ICHBI BCE MATEMATHYCCKHIE PACUCTHI 0
OTBeT nocJie penieHus 3a1a4u MakcumasabHbI
i 6as1 —
0,2 6a10B
- 3a/1a4a B KOHIIE PELLIEHUs COJIEP’KUT BEPHBIN OTBET 0,2
- 33J1a49a HE COJICPIKUT B KOHIIE PEIICHHUS BEPHOTO OTBETA 0
YcTHOE 00BbSICHEHUE pPeleHus] 3a1a4U MakcuMaJbHBI
i 6as1 —
0,3 6a10B
- 00BsICHEHUE PEIICHUS 3aJaHus TTOCIIEIOBATEIBHO, CBSI3HO, JIOTUYHO, BBIBOJI 0,3
apryMEeHTHUPOBaH U 000CHOBAH; MPABUIIHHO U OOCTOSATENBHO AAE€TCS OTBET
(O0TBETHI) HA CONYTCTBYIONIME BOIPOC (BOMPOCHI)
- He3HAYUTENILHO HAapYIlIeHa MOCIeI0BaTeIbHOCTb, JJOTHKA O0BSICHEHHS 0,2
pENICHUS 3a/1aHus, BEIBOIBI APT'YMEHTHPOBAHBI 1 OOOCHOBAHBI, CTY/ICHT
UCTIBITHIBACT HE3HAUNTENbHBIE 3aTPYAHEHUS, OTBeUYasi Ha COMyTCTBYIOIIHE
BOTIPOCHI
- 3HAUUTENBHO HapyIlIeHa OCIeI0BaTENbHOCTD, IOTUKA OOBICHEHUS 0
peteHus 3a1anus (CTYICHT HE MOXKET OOBICHUTH, KAKUM 00pa30oM MpHUIIET K
PEIIEeHUIO 3a/IaHus1), BBIBOBI HE MOTYT CUMTAThCSl ApIrYMEHTHPOBAHHBIMU U
000CHOBAaHHBIMH; CTY/ICHT UCIIBITHIBACT 3HAUNTEIIBHBIE 3aTPYIHCHUS,
OTBeuasi Ha COMYTCTBYIOIIUE BOMPOCHI
HUTOI'O 3

1.4. MartepuajbHO-TEXHMUYECKOe oOOecleuyeHue sl NMPOBEACHUS] IMPOMEKYTOYHOMN

aTTecTaluu

BelltonHeHMEe 3alaHMl TPOMEKYTOYHOM AaTTECTAllMM ITPOBOJUTCSA

KaOuHeTe (PU3UKU.

B ydueOHOM

1.5 YueOHo-MeTonmueckoe M uHpoOpMaLMOHHOEe o0ecmevyeHHe IS TPOBeICHUS

NMPOMEKYTOYHOM aTTecTalluu

OcHoBHbBIE yueOHbIe H31aHUS

1. Hmutpuea B.®. ®usuka maiga npodeccuil U CHenuaabHOCTEH TEXHUYECKOrO
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npodwis: y4eOHUK AJIS CTYJ. YUpSKIeHUN cped. mpod. odpasosanus / B.®. JImutpuesna. - 8-e




u31., crep. - M.: M3narensckuit neHTp «Akanemus», 2020. — 496 c. B nep. ISBN 978-5-4468-
9245-7

2. HdmutpueBa B.®. ®usuka 1 npodeccuid M CHENUANTbHOCTEH TEXHUYECKOTO
npodust: JlaboparopHslii mpakTukyM: ydeOHoe mocoome/ B.D. Imutpuena, A.B. Kopxyes,
O.B. Myprazuna : (5-¢ wusn.) (B oanekrponHoM dopmare) 2019. https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamuukos, H.Il. ®uszuka B 2 4. Yacte |: yueOHMK M NpPaKTHKyM JJIs
cpennero npodeccuonabHoro odpazosanus / H. I1. Kanamnaukos, C. E. MypaBbseB. — 2-¢ 3.,
ucnp. U gon. — MockBa: M3garensctBo IOpaiit, 2020. — 254 ¢. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-09159-5. — Tekct: anekrponnsiii / OBC FHOpaiit [caiiT]. —
URL: https://urait.ru/

4, Kamamuukos, H.II. ®uszuka B 2 4. Yacte 2 : y4eOHHUK W TPAKTUKYM IS
cpenuero npodeccronansuoro odbpaszosanus / H. I1. Kanamaukos, C. E. MypaBbeB. — 2-¢ u3j.,
ucrip. u jgon. — MockBa: M3parensctBo IOpaiit, 2020. — 244 c. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-09161-8. — Tekcr: anekrponnsiit / IBC FOpaiit [calT]. —
URL: https://urait.ru/

S. Jlorsuaenko O.B. ®wusuka: yuebnuk /O.B. JlorBunenko.- Mocksa: KHOPYC,
2019.- 342c.- (Cpennee npodeccuonansHoe oopazoBanue). ISBN 978-5-406-06464-1

JlonoJHUTe/IbHBbIE Y4eOHbIe H3IaHUS

6. BacunneB, A. A. ®usnka: yueOHoe mocodue uisi CpeiHero npopeccHoHaIbHOrO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u31., UCHP. U JOI. —
MockBa: UzparensctBo FOpaiit, 2020. — 211 c¢. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

1. Mycun, FO. P. ®wusuka: xonebaHus, ONTHKA, KBaHTOBas (Qu3uka: ydeOHOE
nocooue it cpeaHero npodeccuonansHoro oopaszosanus / FO. P. Mycun. — 2-e u3j., ucnp. u
norn. — Mocksa: U3narensctBo FOpaidt, 2020. — 329 ¢. — (IIpodeccuonansHoe o6pazoBanue).
— ISBN 978-5-534-03540-7. — Tekct: snexrponnbnii // ObC IOpaiit [caiit]. — URL:

https://urait.ru/

8. Mycun, 1O. P. ®usnka: MexaHHKa CIUIOIIHBIX Cpel, MOJIEKYJspHas (U3HMKa U
TEepMOJIMHAMMKa: yuyeOHoe rmocobue ais cpenHero npodeccruoHaibHoro oopasosanus / FO. P.
MycuH. — 2-e u3a., ucnp. u jgon. — Mocksa: MznarensctBo FOpaiit, 2020. — 163 ¢. —

(ITpoeccuonansnoe obpazoBanue). — ISBN 978-5-534-03000-6. — TekcT: 37eKTpOHHBINA //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/

HNuTepHeT-pecypcnl

9. www.fcior.edu.ru (®enepanbHbiii HEHTP HHGOPMAIMOHHO-00PA30BATEIBHBIX
pecypcoB)

10. www.dic.academic.ru (Akagemuk. CIoBapH U SHIUKIIOIEINH )

11. www.booksgid.com (DnekTporHas 6ubIHOTEKA)

12. www.globalteka.ru (I'mo6ansHas OMOIHOTEKA IJTCKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (Exuroe okHO J0CTyIa K 00pa30BaTeIbHBIM pecypcam)

14. www.st-books.ru (JTyumras yueOuas muteparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa3zoBaTenbHbIH TOPTA)

16. www.ru/book (DiekTpoHHast ONOIHOTEYHAST CHCTEMA)

17. www.alleng.ru/edu/phys.htm (Oo6pa3oBatensubie pecypcbl HMHTepHera -
dusnka)

18. www.school-collection.edu.ru (Enunas KOJUIEKIIHUS U POBHIX
00pa3oBaTeNIbHbIX PECYPCOB)

19.24 https//fiz.1september.ru (YuebHo-MeTouueckas razera «Du3mka)

20. www.n-t.ru/nl/fz (HoGenesckue maypears mo Gpusnke)

21. www.nuclphys.sinp.msu.ru (SInepuas ¢usuka B HTEpHETE)

22. www.college.ru/fizika (IToaroroBka k EI'D)

23. www.kvant.mccme.ru (Kypnan «KBaHT»)
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.scool.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/

24. www.yos.ru/natural-sciences/html (OKypuan «I1yts B HayKy»)
MeTtoanyeckue yKazaHus VI 00y4arOLIMXCsl 0 OCBOCHHIO THCHMIIIMHBI
25. Meronuueckue ykazaHus JJsl 00y4arOIIMXCS IO BBIIOJHEHHUIO MPAKTUUYECKUX

pabor.
26. Meronuueckue ykasaHus Ui 00y4JaromIUXcCsl 10 BBIOJHEHUIO Ja00paTOPHBIX

pabor.
27. Meronudeckue yka3zaHUs JUIsl OOy4YalOUIUXCS IO BBIMOJHEHUIO 3aJlaHui

CaMOCTOSITEILHOMI pa6OTBI.

21


http://www.yos.ru/natural-sciences/html

