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®onHj OLEHOYHBIX CPEICTB pa3paboTaH Ha ocHOBe paboueil mporpammbl O/1.06 dusmnka
COOTBETCTBUU C TpeOoBaHusiMu DenepanbHOro rocyJapCTBEHHOTO 00pa30BaTEbHOTO
crangapra (maee — @OI'OC) cpegnero mnpodeccHoHaAIBbHOTO 00pa3oBaHus MO
cnequanbHocty  (manee - CIIO) 35.02.12 CapoBo-mapkoBoe M JIaHAmapTHOE
CTPOUTENBCTBO YTBEPKIAEHHOTO NpuKazoM MunucrepcrBa lIpocBemenus Poccuiickon
@eneparmn ot Smas 2022 1. Ne 309, ®I'OC cpeanero obOmiero oOpa3oBaHUs,
YTBEPKIAEHHOr0 NpHKa3zoM MuHuctepcTBa npocsemieHus PO ot 17.05.2012 Ne 413 (c
u3MeHeHusMu oT 27.12.2023 r1.) u mnpumepHON mporpammoil o061eo0pazoBaTeIbHON
yueOHOM  mucruruinHbl  «Pusukay g npodeccHuoHaNbHBIX  00pa30BaTEIbHBIX
opraHu3alui, yTBepKJIeHHOW Ha 3acegaHuu CoBeTa IO OLIEHKE COJEp:KaHMs M KayecTBa
OPUMEPHBIX pabodMx IporpaMMm 001e00pa30BaTEIBLHOTO U COLMAIBHO-TYMAaHUTAPHOIO
IIUKJIOB cpenHero mpodeccuonanbHoro odpaszoBanus IIpotokon Ne 14 ot «30» HOsOps
2022.

Pazpabotuuku:
I'punneBa E.B.- mpenopaBarens IIpodeccroHanbHO-nenarornyeckoro KoJulieika
CI'TY umenu ['arapuna 0.A.



1. Iacmopt ¢oHaa  OLEHOYHBLIX CpPeACTB IJsi  NPOBedeHHS
NMPOMEKYTOYHOM ATTECTANMH MO AUCIHUTIINHE

1.1 Henu u 32724 POMEKYTOYHOM ATTECTALNH

Llenpr0 MPOMEKYTOUHON aTTECTALIMM OOYYaIOIIUXCS SIBISETCS YCTaHOBJIEHUE
COOTBETCTBHUS pe3yJibTara OCBOEHUS 00y4JaroMMucCs JIMYHOCTHBIX,
METANPEIMETHBIX, MTPEAMETHBIX PE3YJIbTATOB OCBOEHHUS MPOrPAMMBI AUCIUIIINHBI
TpeOOBAHMSIM K pe3yJbTaTaM OCBOCHHUS OCHOBHOUW 00pa3oBaTEeNbHON MPOTrpaMMBI
®I'OC cpennero obmiero odpazoBanus, cPOPMUPOBAHHOCTU OOIIUX KOMITETEHUIUN
TpeboBanusiM DenepaibHOr0 TrOCYJAPCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAapTa
cpeaHero npodeccuoHabHOr0 obpa3oBanus mo crneruaabHoctd 35.02.12 CanoBo-
MapKoBOE U JIAHAMA(THOE CTPOHUTEIHLCTBO, pabdodeid TPOrpaMMbl  ydeOHOM
qucruineel OJ1.06 dusnka.

I'maBHO¥ 3amauveid MPOMEKYTOUHOM aTTeCTalid OOYYarOUIUXCSl SIBJISIETCS
MPOBEpPKA U OIIEHKA YPOBHS OCBOEHHUS OOYUYaIOIIUMUCS MPEIMETHBIX PE3yJIbTaTOB
OCBOCHMSI poTrpaMMbl yueOHou auctumnabl OJ].06 dusnka.

IIpeaMeTHbIe pe3y/ibTaThI:

1) chopMUpPOBAaHHOCTH MpPEACTABICHUN O poiu U Mecre (GU3UKH U
aCTPOHOMHUU B COBPEMEHHOM HAayYHOM KapTHHE MHpa, O CUCTEMOOOpa3yIolel pou
(GU3MKKN B pa3BUTUU E€CTECTBEHHBIX HAayK, TEXHUKU U COBPEMEHHBIX TEXHOJOTUH, O
BKJIQZIE POCCHUMCKUX U 3apyO€KHBIX Y4YEHBIX-(DU3MKOB B pPAa3BUTUE HAYKH;
NOHUMaHHWE (PU3NYECKOW CYIIHOCTH HaONIOAAeMbIX SIBJICHMM MHUKpPOMHPA,
MakpoMupa W Meramupa; IOHMMAaHHE pOJIM AaCTPOHOMHUM B IPAKTHYECKOU
NeATEIbHOCTH YE€JIOBEKa M JaJIbHEHIlIEeM HAayYHO-TEXHUYECKOM pPAa3BUTHUHU, POJIU
bu3uKu B GOpMUPOBAHUU KPYro3opa M (PyHKIIMOHAIBHOM I'PaMOTHOCTU 4YEJIOBEKa
JUISL peLIEeHUs TPaKTUYECKHX 3a]1ay;

2) chopMUPOBAHHOCTh YMEHUN pacro3HaBaTh (U3UUYECKHUE SIBJICHUS
(mpouecchl) M OOBSCHATH MX HA OCHOBE HM3YUYEHHBIX 3aKOHOB: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSAMOJIMHEINHOE ABMKEHUE, CBOOOIHOE MA/ICHUE Tell, IBH)KCHHE
N0 OKpPY)XHOCTH, WHEPIMS, B3aUMOJCHCTBUE Tel, KoJjeOaTelbHOe JABUXEHHE,
pPE30HAHC, BOJHOBOE MABWXeHHE; Muddy3usi, OPOyHOBCKOE NBHKEHHE, CTPOCHUE
KUAKOCTEH M TBEpIbIX TeJ, H3MEHEHHe o0bemMa Tel NpU HarpeBaHUH
(oxJlaXx/IeHHH), TEIUIOBOE paBHOBECUE, HCIapeHHe, KOHACHCAllUs, IUIaBJICHUE,
KpUCTaJUIM3alMsl, KUIIEHHWE, BJIAXXHOCTh BO3/lyXa, CBSI3b CPEIHEH KUHETUYECKON
HHEPrUH TEIJIOBOTO JBUKEHHSI MOJIEKYJI ¢ aDCOIIOTHON TeMIepaTypoil, MOBBILLICHUE
JABJICHUSI Tra3a IpU €ro HarpeBaHUM B 3aKPBITOM COCYIE, CBSA3b MEXKIY
napamMeTpamMM  COCTOSIHMS  raza B HM300poLeccax;  JJIeKTpu3auus  Ted,
B3aMMOJICUCTBUE 3aps0B, HArpeBaHHE MPOBOJHMKA C TOKOM, B3aHMMOJIECWCTBHE
MarHuTOB, DJIGKTPOMAarHUTHas WHAYKOUS, JEHCTBUE MATrHUTHOTO TIOJSI Ha
NPOBOJHUK C TOKOM W JBWXKYIIMICS 3apsij, SJICKTPOMArHUTHbIE KOJEOaHUS U
BOJIHBI, MPSAMOJIMHEWHOE pacnpoCTpaHEHUE CBETa, OTPAXEHUE, MPEIOMIICHHE,
uHTeppepeHus, audpakuus W [OJsIpU3alusl CBETa, JUCIEPCUS  CBETa,;



dboTornexkTpudeckuii 3h(PEeKT, CBETOBOE MaBJICHWE, BOSHHUKHOBEHHE JMHEHYATOTO
CIIEKTpa aTOMa BOJIOPOJIa, €CTECTBEHHAS! U UCKYCCTBEHHAsI paJINOAKTUBHOCTD;

3) BHaZeHHE  OCHOBOIOJATAIMIMMHA  (PU3HYECKUMHU  TOHATUAMH U
BeTMUMHAMH,  XapPaKTEPU3YIOMUMU  (U3UYECKUE  TPOIECCHI(CBI3aHHBIMU  C
MEXaHUUYECKUM JIBUKEHUEM, B3aUMOJCHCTBUEM TEJl, MEXaHUYECKUMH KOJICOaHUSIMU
U BOJHAMHU; ATOMHO-MOJIEKYJISIDHBIM  CTPOCHHEM  BEIIECTBA, TEIJIOBBIMHU
MPOILIECCAMH; DJIEKTPUYECKUM W MArHUTHBIM TMOJSIMH, DJIEKTPUYECKUM TOKOM,
AIIEKTPOMATHUTHBIMU ~ KOJICOAHUSAMH W  BOJHAMHU; ONTHUYECKUMHU SIBIICHUSMH;
KBAaHTOBBIMH  SIBJICHUSIMHM,  CTPOEHMEM  aroMa W  aTOMHOro  sjpa,
PaIMOAKTUBHOCTBIO);  BJIAJICHUE  OCHOBOIOJIAraloOlMMU  aCTPOHOMHYECKUMU
MOHATHUSIMU, TO3BOJIIIOIIMMHU XapaKTEPU30BATh IIPOLIECCHI, IMPOUCXOMASIINE Ha
3BE€3/1aX, B 3BE€3HBIX CUCTEMaX, B MEKTAIAKTUUECKOUN cpelie; NBUKEHUE HEOECHBIX
TEJ1, PBOIIOLIMIO 3Be311 U BceaeHHo;

4) BiajieHNe 3aKOHOMEPHOCTSMH, 3aKOHAMHU U TEOPHUSMH (3aKOH BCEMHUPHOTO
tarorenus, 1, II u 11l 3akonsl Hp10TOHA, 3aKOH COXpaHEHUs] MEXaHUYECKOU SHEPTUH,
3aKOH COXpPAaHEHUSI UMIIyJbCa, MPUHLIUIN CYNEPIO3UIMU  CUJ, [PUHIUI
PAaBHOINPABHOCTH HWHEPIHUAIBHBIX CUCTEM OTCUETa; MOJICKYJISIPHO-KUHETUUYECKYIO
TEOPHUI0 CTPOEHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAUHAMUKHU;
3aKOH COXPAHEHUS IEKTPUUECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMa i1 yyacTka
1enu, 3akod OMa 11 OJIHOW 3JIEKTPUYECKOM 1ienH, 3aKkoH [xoyis - Jlenna, 3akoH
ANEKTPOMAarHUTHOM  HMHAYKIMH,  3aKOH  COXPAaHEHHMsS  DHEPIuHM,  3aKOH
NPSIMOJIMHEWHOTO PACHPOCTPAHEHUSI CBETa, 3aKOH OTPAXKEHUS CBETAa, 3aKOH
MPEJIOMIICHUSI CBETA; 3aKOH COXPAHEHHUSI SHEPrUH, 3aKOH COXPAHEHUS UMITYJIbCa,
3aKOH COXPAHEHHUS BJEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHUsI MacCOBOr0 YHUCIA,
nocTynarel bopa, 3aKOH pPaJMOAKTUBHOTO paclaja), YBEPEHHOE HCIOJIb30BaHUE
3aKOHOB Y 3aKOHOMEPHOCTEH MpU aHaIu3e PU3NYECKUX SIBJICHUHN U MPOIIECCOB;

5) yMmeHue YYUTHIBaTh TPAHUIBI TPUMEHEHUS HW3YUYCHHBIX (HU3NYECKUX
MOJiesIel: MaTepuaibHas TOUKa, UHEpIMAIbHAs CUCTeMa OTcYeTa, WJealbHbIN Tas3;
MOJIEJIA CTPOEHUS Ta30B, XUIAKOCTEH M TBEPABIX TE€J, TOUCUHBIM 3JIECKTPUUYECKUU
3apsij,

sIepHasi MOJEJIb aToMa, HYKJIOHHAs MOJIeJIb aTOMHOTO siJipa MpHU pEelIeHUU
bu3nYeCKHX 3a/1a4,

6) BIaJeHNE OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS, UCTIOJIb3yEMbIMH B
bu3MKe: TPOBOAUTH MPSMbIE W KOCBEHHBIE HW3MEpPEHUS] (DU3MYECKUX BEITUYHH,
BBIOWpAsi ONTUMAIBHBIA CIMOCOO HM3MEPEHUS M HCIOJIb3ysS H3BECTHBIC METO/IBI
OLICHKH TMOTPEIIHOCTE W3MEPECHUN, MPOBOJUTHh HCCIEAOBAHUE 3aBUCUMOCTEMN
GU3MYECKUX BEMUYMH C MCIOJb30BAaHUEM TMPSMBIX H3MEPEHHM, OOBACHSITH
MOJTyYEHHBbIEC PE3YJIbTaThl, UCIONB3Ysl (DU3NUECKUE TEOPHUH, 3aKOHBI U TOHATHS, U
JenaTh BBIBOJBI; COOJIFOAATh TIpaBUjia OE€30MacHOr0 TpyJa NpH MPOBEACHUU
HCCIIEIOBAaHUM B paMKaX Y4eOHOIro IKCIEpUMEHTa M y4eOHO-HCCIeI0BaTEIbCKON
NEATEIbHOCTH C HCIOJb30BaHUEM LHU(PPOBBIX HW3MEPUTEIbHBIX YCTPOMCTB U
7abopaTopHOTO 000pyAOBaHUs; CHOPMUPOBAHHOCTH MPEJACTABICHUN O METOJax
MOJTYYEHHUs] HAYUYHBIX aCTPOHOMHYECKUX 3HAHUH;



7) chopMUPOBAHHOCTh YMEHHS pelIaTh pacueTHBIC 3aJlauM C SBHO 33JaHHOMN
busznyeckoil MOAENbI0, UCTIONB3YS (PU3MYECKUE 3aKOHBI U MPHUHIIMIIBI; HA OCHOBE
aHallM3a yCJIOBHS 3a/1auydl BHIOMpPATh (PU3UYECKYIO MOJEINb, BBIICIITh (PU3UUECKHUE
BEJIMUMHBI U (OPMYJIBI, HEOOXOAUMBIC IJIsl €€ PELICHHs, MPOBOAUTH PACUETHI U
OLIEHUBATh PEAJTbHOCTh MOJIYYCHHOTO 3HAYCHUS (U3MUYECKON BETUYMHBI; peIIaTh
KayeCTBEHHbIEC 3aJlauM, BBICTPAUBAsl JIOTUYECKU HENPOTUBOPEUUBYIO LEMOUYKY
paccyXAeHU ¢ ONOpPOW Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE
SIBJICHUS;

8) CcPOpMHUPOBAHHOCTh YMEHMsI MPUMEHATh IOIYYEHHbIE 3HAHUS IS
OOBSICHEHMSI yCIIOBUH MpPOTEKaHWUs (U3MUECKUX SIBICHUW B MPUPOAE U UL
IOPUHATHSA TPAKTUUYECKUX PEIICHWH B IOBCEAHEBHOM KHU3HU A 00eCIeYeHMs
Oe3omacHOCTH TMpH OOpamieHud ¢ OBITOBBIMH MPUOOpPAaMH M TEXHHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3J0pOBbS M COOJIOAEHUS HOPM HKOJOTHYECKOTO
NOBEACHUS B OKpYXalollel cpeae; NOHMMAaHUE HEOOXOAMMOCTH NPUMEHEHHS
JOCTHXKEHUM (PU3MKH U TEXHOJIOTHM JIJIS1 pAllMOHAJILHOTO IPUPOA0IIOIb30BAHNUS;

9) chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMHU 10 OTHOIIEHUIO K (DU3UYECKOU
uH(popMaIMKU, MOJIYy4aeMOM M3 pa3HbIX HCTOYHHUKOB, YMEHUH MCIOJb30BaTh
uGpPOBBIE TEXHOJOTHH MJii TOWCKA, CTPYKTYPHPOBAHUS, HWHTEPIPETAMA |
IpeJCTaBICHUs y4eOHOW M HAy4YHO-TIOMYJIAPHOM MH(OpMaLUU; pa3BUTHE YMEHHM
KPUTHYECKOTO aHAJIM3a MOJIy4aeMOi HHPOpMaIHH;

10) oBnaneHrne ymMeHUsMU paOOTaTh B IPYNIE C BHIIOJHEHUEM pPa3IMYHBIX
COLIMAJBbHBIX POJIEH, IUIAHUPOBATh PabOTy TPYMIbI, PAMOHAIBHO PACHpPECITh
JESATEIbHOCTh B HECTAHJAPTHBIX CUTYaIUsIX, a/ICKBaTHO OLEHUBATh BKJIAJ KaXJI0TO
U3 YYaCTHUKOB TPYIIIBI B pELICHUE pacCMaTpUBaeMOM MPoOIeMbl;

11) oBnamenue (ChOpMUPOBAHHOCTH MPEACTABICHUI) NpaBUIaMU 3alUCH
busnueckux Gopmyin penbePHO-TOUeUHON cucTeMbl 0003HaueHuit JI.bpaitns (s
CJIETIBIX U CA00BUIAIINUX O0YUAIOIINXCS).

1.2. ®opma NpoMe:KYTOYHOI aTTecTaAllUN
— npyrue QopMbl KOHTpoJds (cpemHuidi Oaml MO TEKYLIIMM OLEHKaM
ycnieaeMocTH) (1 cemectp);
— nuddepeHIMpoBaHHbIN 3a4eT (2 ceMecTp).

1.3. CucreMa oeHMBaHUSA Pe3yJIbTATOB BbINOJTHEHUS 3aJaHUI

OueHuBaHuE pPE3yJNbTAaTOB BBINOJHEHHS 3aJaHUM MPOMEXKYTOYHOM aTTecTaluuu
00y4YaroIMXCsl OCYLIECTBIISIETCS] HA OCHOBE CIEAYIOIINX MPUHLUIIOB!

JOCTOBEPHOCTH OIIGHKH — OLEHMBAECTCS YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHHIA,
YMEHHUI, TPAKTUYECKOrO0 OMbITa, OOMMUX W MNPOPECCHOHATBHBIX KOMIETECHIINH,
MPOJEMOHCTPUPOBAHHBIX 00YUYAIOUTMMUCS B XOJI€ BBIMOTHEHUS 3aJaHUS;

aZICKBaTHOCTH OLICHKM — OLIEHKAa BBINOJHEHMs 3aJaHUN JOJDKHA IIPOBOJIUTHCS B
OTHOIICHUHM T€X KOMIIETEHLIUH, KOTOpbhle HEOOXOIUMBI JIsl 3(PPEKTUBHOTO BBHIMOIHEHUS
3a1aHUS;

HAJeKHOCTH OLICHKM — CHUCTEMa OLICHVBAHUs BBIIIOJHEHUS 3aJaHUM JOJDKHA
00na1aTh BBICOKOW CTENEHbKO YCTOMUMBOCTH IPU HEOJAHOKPATHBIX OLIEHKAaX YPOBHS



chOpPMUPOBAHHOCTH  3HAaHUM, YMEHHH, MPaKTUYECKOTO  OMbITa, OOmMUX |
Ipo¢eCCHOHAIBHBIX KOMIIETEHINI 00yJaromuxcs;

KOMIUIEKCHOCTH OLICHKM — CHCTE€Ma OLICHMBAHUs BBINOJHEHUs 3aJaHUN JOJDKHA
NO3BOJISITH MHTEIPATUBHO OLEHUBAaTh OOIIME U MNPOPECCHOHATIbHBIE KOMIIETEHIIUU
00yJaromuxcs;

OOBEKTUBHOCTH OLIEHKM — OLIEHKa BBIIIOJHEHUS KOHKYPCHBIX 3aJaHUMl JOJDKHA
ObITh  HE3aBUCUMOW OT 0cOOEHHOCTe Npo(ecCHOHATIBHOM  OpHUEHTAlUU  WJIU
IIPEATIOYTEHNHN NTPENoAaBaTele, OCYIECTBIIIIOIIUX KOHTPOJIb WU aTTECTALUIO.

IIpy BBINONHEHUM MPOLENYpP OLEHKH 3aJaHUil HCIOJB3YIOTCA CIELYIOIINE
OCHOBHBIE METOJIBI:

METOJ1 pacueTa NEPBUYHBIX 0aJIIOB;

METOJ] pacueTa CBOAHbBIX 0aJIIOB;

Pe3ynpTaThl  BBINOJHEHWS  3aJlaHU  OLIEHHMBAIOTCS B COOTBETCTBUH  C
pa3paboTaHHBIMHU KPUTEPUSMU OLICHKHU.

Wcnonb3yercs natubaibHas MIKajia Ajs OLIEHUBaHUS pe3yIbTaTOB 00yUYEeHUS:

[lepeBoa mATHOAIIBPHON HIKAJIBI YYeTa Pe3yJbTaTOB B MATHOAIBHYIO OLEHOYHYIO
HIKaJTy':

KosmmyecTBOo 02/1/10B, HAOPpAHHBIX 32
Onenka BBIINOJIHEHHE TEOPETH'IECKOT0 1
NMPAKTUYECKOTro 3a1aHUsA, CPeTHUI 0aJT Mo
HTOraM aTTeCTANH
O1eHKa 5 «OTINYHO» 4.6-5
OrneHKa 4 «XOpOIIIO» 3,6-4,5
OreHKa 3 «yJIOBICTBOPUTEILHOY 3-3,5
OrueHKa 2 «HEYAOBJIETBOPUTEIBHOY <29

1.4, MarepuajbHO-TeXHHUYECKOe o0ecrneyeHUue JJisi NMPOBeJAEHHUs] MPOMEKYTOYHOMI
arTecTaluu
1. BremmonHeHUE 3aaHUN TPOMEKYTOYHOW aTTECTAllMU TPOBOAMUTCS B Y4EOHOM
kabuHete «Dusuka», 1adoparopuu GU3NKH.

1.5 YueOHO-MeTOAUYecKOe M HH(OPMALNMOHHOE o0ecmeyeHUe /IJIs1 NMPOBeAeHUs
NMPOMEKYTOYHON aTTecTAluM

OcHoBHbIE yueOHBIC HU3AHUS

1. JmutpueBa B.®. ®usuka 15 npodeccuii U cnenuanabHOCTEN TEXHUUECKOro
npodunsi: yaeOHUK JUIs CTY. YupexxaeHui cpell. npod. odpazoBanus / B.®. Jimutpuesa. -
8-e m31., crep. - M.: M3narensckuii nenTp «Akanemusi», 2020. — 496 c. B nep. ISBN 978-
5-4468-9245-7

2. JmutpueBa B.®. ®usuka 15 npodeccuii U cnenuanabHOCTeH TEXHHYECKOTro
npodunsa: JlabopaTopHblli TpakTukyMm: ydeOHoe mnocobue/ B.®. [Imutpuena, A.B.
Kopxyes, O.B. Myprasuna : (5-¢ u3z.) (B anexrponHoMm dopmare) 2019. https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®u3uka B 2 4. Yacts 1 : yuyeOHUK U NPaKTUKYM SIS
cpennero npogeccuonaiabHoro oopazosanus / H. I1. Kanamuukos, C. E. MypaBseB. — 2-
e m3a., wucnp. u jgon.— MockBa: WzmarensctBo FOpaiit, 2020. — 254 c.—
(ITpodeccuonanvuoe  obpazoBanue). —  ISBN 978-5-534-09159-5. —  Teker:
anektponnslii // ObC FOpaiit [caiir]. — URL: https://urait.ru/



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

4, Kanamnukos, H. II. ®usuka B 2 4. Yactp 2 : y4eOHUK M NPAKTUKYM s
cpennero npodeccuonanpHoro oopaszosanus / H. I1. Kanamuukos, C. E. MypaBbeB. — 2-

e wu3n., wucnop. u jgom.— MockBa: WM3marensctBo IOpaiit, 2020. — 244c.—
(ITpopeccnonansHoe  obpazoBanme). —  ISBN 978-5-534-09161-8. —  Tekcr:
snextponnsiii // DBC FOpaiit [caiit]. — URL.: https://urait.ru/

5. JlorBuaenko O.B. ®wusuka: yueOnuk /O.B. JlorBuHeHko.- Mocksa:

KHOPVYC, 2019.- 342c.- (Cpennee npodeccuonaibaoe obpazoBanue). ISBN 978-5-406-
06464-1
JlonoTHUTE/IbHbIE YUeOHbIe H3IaHUS

6. BacunseB, A. A. ®duzuka: yuyeOHOoe TocoOue HJisi  CPEIHEro
npodeccroHanbHOrO 00pazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. Xpamos. — 2-
e w3, ucnop. u jgon. — MockBa: M3narenbctBo IOpaiit, 2020. — 211 c¢. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-05702-. 2020 [IOpaiit-
https://urait.ru/book/

7. Mycun, 10. P. ®usuka: xonebaHus, onTHUKA, KBaHTOBas (U3MKa: yueOHOE
nocobue st cpenHero npodeccuoHanbHoro oopazosanus / FO. P. Mycun. — 2-e uzn.,

uctp. u pon. — Mocksa: UznarensctBo FOpaiit, 2020. — 329 c. — (Ilpodeccunonanbroe
obpazoBanne). — ISBN 978-5-534-03540-7. — Texkct: anextponHsiii // ObC HOpaiir
[caiiT]. — URL.: https://urait.ru/

8. Mycun, 0. P. ®usuka: MeXaHHKa CIUIOMIHBIX Cpell, MOJICKY/IsIpHas (hu3nKa
U TepMOJAMHAMUKa: ydeOHOe Mmocobue sl CpeaHero MpoecCuoHaIbHOTO 00pa3oBaHus /
1O. P. Mycun. — 2-¢ usn., ucnp. u gon. — Mocksa: U3znarensctBo FOpaiit, 2020. — 163
c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-03000-6. — Texker:
sanexktponusiii // IBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/

HNuTepHeT-pecypcebl

9. www.fcior.edu.ru (denepanbHbIit HEHTP UH(GOPMAIIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

10. www.dic.academic.ru (Akagemuk. CroBapu ¥ SHITUKIOCIH)

11. www.booksgid.com (DnekTpoHHast OubInoTEKA)

12. www.qglobalteka.ru (I'no6anpHas OUOJIHMOTEKA DIEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EaxuHoe OKHO JiOoCTyIIa K _00pa3oBaTeIbHBIM
pecypcam)

14. www.st-books.ru (JIyumas yyeOHas qureparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa3oBaTebHbIN TOPTA)

16. www.ru/book (Daexrponnas 6ubaIHOTEYHAST CHUCTEMA)

17. www.alleng.ru/edu/phys.htm (OG6pa3oBarenbabie pecypcbl MuTepHera -
dusnka)

18.  www.school-collection.edu.ru  (Egunaas  kosuiekius  1M(pPOBBIX
00pa30BaTENLHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YueOHO-MeToaAMUYecKad razera «Pusukay)

20. www.n-t.ru/nl/fz (HoGenesckue naypeartsl o hHU3KUKE)

21. www.nuclphys.sinp.msu.ru (SInepnas dbusuka B UatepHere)

22. www.college.ru/fizika (IToaroroska x EI'D)

23. www.kvant.mccme.ru OKypuan «KBanry)

24. www.yos.ru/natural-sciences/html OKypuaiu «I1yTe B HayKy»)

MeTtoanuyeckne yKazaHusi JJIs1 00y4aIOMMXCsl 0 0CBOEHHUIO I CIMIIJIHHBI

25. MeTtoauueckue yka3aHHsl )i OOYYaroIIUXCsl MO BBIMOJHEHUIO MPAKTUYCCKUX
pa0or.
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26. Meroanueckue yKa3zaHus Uil 0OyYaromUXCs 1O BBITOTHEHUIO JIAOOPATOPHBIX
pabor.



2. KOHTpOJILHO-OIIeHO‘IHble cpeacrsa

O0BbeKTDI OLICHUBAHUS

[11 chopmupoBaHHOCTH MPENCTABICHUNH O pOJU U MecTe (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOM Hay4YHOU KapTHUHE MHUPA, O CUCTEMOOOpa3yomie poiu
(GU3UKY B Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TE€XHOJOTUH, O
BKJIaJIe POCCHUHCKUX U 3apyOeKHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
NOHUMaHUuE (U3MYECKOW CYIIHOCTH HAONIOJIaeMbIX  SBJIICHUA MHKPOMHUPA,
MakpoMupa W MeEramMupa; ITIOHMMAaHUE POJIM AaCTPOHOMHHM B NPAKTHYECKOMN
JIESITEIbHOCTH YEJOBEKAa W JAJBHEWIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH, POJIH
bu3uKr B GOpMUPOBAHUU KPYro3opa M (PyHKIIMOHAIIBHONW TPaMOTHOCTH YEJIOBEKa
JUISL PELICHUS PAKTHYECKHUX 3a]1a4;

[12 chopMupOBaHHOCTP YMEHUM pacno3HaBaTh (QPU3NYECKHE SIBICHUS
(mpouiecchl) U OOBSACHITH MX HA OCHOBE M3YYEHHBIX 3aKOHOB: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE ABMKEHUE, CBOOOTHOE MA/ICHUE TEll, IBH)KCHHE
M0 OKPYXKHOCTHU, WHEPIMS, B3aUMOJCHCTBUE Tel, KoJjebaTelbHOe IBUKCHUE,
pEe30HaHC, BOJHOBOE ABWXeHUE; Nu(dy3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE
KUIKOCTEH ¢ TBEPABIX TeJI, HW3MEHEHHE o0bemMa Tel TMpU HarpeBaHHUH
(OXJMaXJeHUN), TEIUIOBOE pPABHOBECHE, HCHApEeHHUE, KOHJEHCAIWs, IUIaBJICHHE,
KpUCTaJUIM3alsl, KUIEHUE, BJIAXXHOCTH BO3/1yXa, CBfA3b CPEIHEU KUHETUYECKOU
HHEPTUU TEIJIOBOTO JIBMXKEHHS MOJIEKYJI C aDCOJIOTHON TEMIIEPATYPOid, TOBBIIIICHHE
JIaBJICHUSI Ta3a IIPU €ro HArpeBaHUM B 3aKPBITOM COCYAE, CBS3b MEXKIY
[apaMeTpaMM  COCTOSIHMS  Ta3a B M30IpOLEccax;  DJIEKTPU3alMs  Tell,
B3aUMOJICCTBUE 3apsA/IOB, HAarpeBaHWE NPOBOJHHUKA C TOKOM, B3aWUMOJCHCTBUE
MAarHUTOB, JJICKTPOMArHUTHAs HWHAYKUUS, JIEMCTBUE MAarHUTHOTO TIOJ Ha
MPOBOJAHUK C TOKOM U JBIKYILIUKCS 3apsll, AJICKTPOMArHUTHBIE KoJIeOaHUS U
BOJIHBI, NPSIMOJMHENHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHHE,
uHtepdepenmus, audpakuus ¢ [OOJIIpU3ANMS  CBETa, JUCIEPCUS  CBETa;
dboTornexTpudeckuii 3(h(PeKT, CBETOBOE MaBJICHUE, BO3ZHHUKHOBEHWE JMHEHYATOTrO
CIIEKTpa aToMa BOJAOPO/1a, €ECTECTBEHHAS U UCKYCCTBEHHAS PAJAUOaKTUBHOCTD;

[13 BiameHue OCHOBOMOJIATAIOMUMHU  (PU3MYECKUMHU  TOHATUAMH U
BETMUMHAMH,  XapPaKTEPU3YIOIMMU  (U3UYECKUE  TMPOIECCHI(CBI3aHHBIMU  C
MEXaHUYECKUM JIBIDKEHHEM, B3aUMOJICHCTBUEM TeJl, MEXaHUYECKUMHU KOJICOaHUSIMHU
W BOJIHAMHU; ATOMHO-MOJIEKYJISIPHBIM  CTPOCHHEM  BEIIECTBA, TEIJIOBBIMHU
MpoLEeCcCaMU; AJIEKTPUYECKUM M MAarHUTHBIM TOJSIMHM, JJIEKTPUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMU  KOJICOAHUSIMU M BOJIHAMH; OINTUYECKUMHU SIBJICHUSMU;
KBAHTOBBIMU  SIBJICHMSIMM,  CTPOEHHEM  aToMa W aTOMHOTO  sjpa,
PAAMOAKTUBHOCTBIO);  BJIAJICHUE  OCHOBONOJIAraloOllMMU  aCTPOHOMHYECKUMU
MOHSATUSAMH, TIO3BOJISIIONIMMH XapaKTEPU30BaTh MPOILECCHI, MPOUCXOIAIINE Ha
3BE€3/1aX, B 3B€3JHBIX CUCTEMaX, B MEKTAJIAKTUUECKOUN cpelie; NBMKEHHE HEOECHBIX
TEJ1, BOJIIOLIMIO 3BE3/1 U BeeaeHnHo;

[14 BrnasieHre 3aKOHOMEPHOCTSIMU, 3AKOHAMHU M TEOPUSIMHU (3aKOH BCEMUPHOTO
tarorenus, 1, II u 111 3akonsl HproTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTHH,
3aKOH COXpPAaHEHUSl UMIIyJbCa, MPUHLUUIN CYNEPIO3UIMU  CUJ, [PUHIUI
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PaBHONPABHOCTH HMHEPLUAIBHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPHUIO CTPOEHUS BELIECTBA, I'a30BbIE 3aKOHBI, NEPBBIM 3aKOH TEPMOJIMHAMUKH;
3aKOH COXPAaHEHMS JIEKTPUUYECKOro 3apsiaa, 3akoH KysnoHa, 3akoH OMa Ju1st yyacTka
1enu, 3akoH OMa /171 OJIHOU 3JIEKTPUYECKOM 1ienu, 3akoH Jlxoyns - JIenna, 3akoH
AIEKTPOMArHUTHOM  MHAYKLIHMH,  3aKOH  COXPAaHEHUs  DHEPIrUH,  3aKOH
NPSIMOJIMHEWHOTO PACHPOCTPAHEHUSI CBETa, 3aKOH OTPAXKEHUS CBETA, 3aKOH
MPEJIOMIICHUSI CBETA; 3aKOH COXPAHEHHUsSI SHEPrUH, 3aKOH COXPAHEHUS UMITYJIbCa,
3aKOH COXPAHEHHUsS AJIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAHEHUS MacCOBOrO YHUCIA,
nocTynaTel bopa, 3aKOH pPaJMOAaKTUBHOTO pacrajia); YBEPEHHOE HCHOJIb30BAHHE
3aKOHOB U 3aKOHOMEPHOCTEH NpH aHaNn3e (PU3NYECKUX SBJIICHUN U MPOIIECCOB;

[15 ymeHuwe y4uTBHIBaTh TpaHUIBI MPUMEHEHHUS M3YUYEHHBIX (PU3NYECKUX
MOJEJNEN: MAaTepUaIbHAas TOYKA, WHEPLUAIBHAACUCTEMA OTCUYETA, WICAJIBHBIA Ias3;
MOJIEJIA CTPOEHUS Ta30B, XKUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIM 3JIECKTPUUYECKUU
3apsn, SAepHas MOJENb aToOMa, HYKJIOHHAs MOJENb aTOMHOIO siipa IpPU PEIICHUU
bu3nUecKux 3aaay;

[16 BnageHne OCHOBHBIMH METOJaMU HAyYHOTO MO3HAHUS, UCIIOJIb3yEMbIMH B
(Gu3MKe: NPOBOAUTH MpPSIMbIE W KOCBEHHBIE H3MEPEHHs (DU3MUYECKUX BEIUYMH,
BBIOMpAss ONTUMAJbHBIA CHOCOO HM3MEPEHUST M HCIOJIb3yS H3BECTHBIE METO/IbI
OLICHKM IIOTPEUIHOCTEH W3MEPEHMI, IPOBOAUTH HCCIEAOBAHUE 3aBHCHUMOCTEN
¢u3NYeCKUX BEJIMYMH C MCIOJNb30BAHUEM NPSIMBIX H3MEPEHUH, OOBICHATH
NOJyYEHHBIE PE3YyJIbTaThl, UCIONb3Yysl (PU3NUECKHE TEOpUH, 3aKOHBI U MOHATHUS, U
JieNaTh BBIBOJBI, COOMIOAATh MpaBuiia O€30IacHOrO TpyAa IpH IPOBEACHUU
UCCIIEJOBaHUM B paMKax Y4YeOHOIO SKCIIEpUMEHTa M Y4EOHO-UCCIEI0BATENIbCKON
JESITEIBHOCTH C HCIOJIb30BAHHEM LHM(PPOBBIX H3MEPUTEIbHBIX YCTPOMCTB U
1abopaTopHOTO 000pyAOBaHUs; CHOPMUPOBAHHOCTH MPEJCTABICHUN O METOolax
MOJIyYeHUs] HAYYHbIX aCTPOHOMUYECKHUX 3HAHM;

[17 chopMupoBaHHOCTh YMEHHMSI PEIIATh PACUETHBIE 33J1a4U C SIBHO 33JIaHHOMN
(GU3MYECKO MOJENbI0, UCHOJIb3Ys (PU3NYECKHE 3aKOHbI M MPUHLUIIBI; HA OCHOBE
aHanM3a yCIOBUS 3aJayd BbIOMpaTh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE
BEJIMYUHBI U (POPMYJbl, HEOOXOJIMMBIE NJIsl €€ pEeUIeHHs, MPOBOAUTH PAcCUeThbl U
OLICHMBATh PEAJbHOCTh IMOJYYEHHOTO 3HAYEHHUS (PU3MYECKOW BEIUMYMHBI; PEIlaTh
KAUECTBEHHBIC 3a/a4d, BBICTpauBas JIOTMYECKHM HENPOTHUBOPEUYUBYIO LIETIOUYKY
paccyX/JIeHUl ¢ OMOpod Ha M3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NYECKHE
SIBJICHUSI,

[18 copMupOBaHHOCTH YMEHHUS MPUMEHSTHh MOJIYYCHHbIE 3HAaHUSA IS
OOBSICHEHHsI yCIIOBUH TMpOTEeKaHWs (U3UUECKUX SIBICHUA B MPUPOAE U UL
OPUHATHSA TPAKTUYECKUX PEIICHWH B TMOBCEAHEBHOM KHU3HU A OOeCredeHHs
O0e3omacHOCTH MpU OOpallleHUH C OBITOBBIMM NpUOOpaMU W TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHHUS 3J0POBbS U COOJIOJEHUS HOPMIKOJIOTHYECKOTO
NOBEACHUS B OKpYyXalollel cpeae; MOHUMaHUE HEOOXOAMMOCTH TNPUMEHEHHS
JOCTHKEHUM (PU3UKK U TEXHOJIOTHH JIJIs1 pallMOHATILHOTO PUPOA0IIOIb30BAHUS;

I19 cdhopmMupoBaHHOCTH COOCTBEHHOW TMMO3UIMKM IO OTHOUIEHHUIO K
busznyeckoil HMHPOpMALIUM, TOJY4aeMOW U3 Pa3HbIX HCTOYHHKOB, YMEHHM
UCIONB30BaTh  LUGPOBBIE  TEXHOJOTMHM JUIsl  TIOMCKA, CTPYKTYpPHpPOBaHMUS,
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WHTEPIPETAUA U TPECTABICHUS YICOHONW M HAYYHO-TIOMYJISIPHON WH(MOPMAIIWH;
pa3BUTHE YMECHUN KPUTHUECKOTO aHAJIM3a MOTy4aeMoil HHGOpMaIIHH;

[110 oBnameHue ymMeHUsIMH pabOTaTh B TPYMIE C BHIMOIHEHUEM Pa3TUYHBIX
COLIMAJIBHBIX POJIEH, TUIAHUPOBATh PaOOTy TPYMIIbI, PAlMOHAIBHO PACHPEICTIThH
JeATEeTLHOCTh B HECTAHJAAPTHBIX CUTYAIUsIX, aJICKBAaTHO OIEHWBATH BKJIAJl KaXKJIOTO
U3 YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTpUBAeMOn MPOOJIEMBI;

[111 oBnagenue (chopMHUPOBAHHOCTH MPEACTABICHUI) MpaBUJIAMU 3aMUCU
buznyeckux GopmMmyn penbedHO-TOUCUHON cHUCTeMbl 0O0o3HaueHuit JI.bpaitns (ms
CJICTIBIX U CJTA00BUIAIINX O0YUYAIOIINXCS).

MeTton nmpoBEeaACHUA aTrrecraluu. BBIIIOJIHCHHC 9K3aMCHAIITMOHHOI'O
KOMIIJICKCHOT'O 3aJJaHH .

3ananmue:
1.0tBetuTh Ha Bompocsl (1 Bompoc).
2. Pemmmute 3agaun.

dopmMa aTTeCTAUMHU: BHITIOJHEHUE KOMIUIEKCHOTO 3a/I1aHHUS.

3ananue:

1.TeopeTnueckoe: OTBETUTh Ha JIBa BOMNPOCA, MPU BBHINOJIHCHUH 3aJ[aHUS
oOy4aromuiics MOXKeT B MUCbMEHHON (hOpMe COCTaBUTH TUIaH OTBETA HA BOIIPOCHI;

2. [IpakTrdeckoe: BBITOJTHCHHUE TPAKTUIECKOTO 33 aHusI.

YcJI0BUSA BBINOJIHEHHS 32/ IaHNSI:

1) 3amanue BBITIONHACTCS B KabuHeTe « Du3nKa»

2) oOyuarommecs OTBEUAIOT Ha JIBAa TEOPETUICCKHIX BOIPOCA,;

3) nmpakTUYeCcKOe 3aJaHKEe BHITIOIHICTCS MUChbMEHHO Ha OYMa)KHOM HOCHTEIIE.

4) BpeMmsi, OTBOJMMOE Ha BBITIOJTHEHHE 3a1aHus - 270 MUHYT, B TOM YHUCIIC:

- IUCbMEHHBIN OTBET Ha BONPOChI— 255 muH: (15 MuH Ha nmoaAroToBky, 240 MHUH Ha
colecei0BaHMe)

- peuienue 3aaaun — 15 MuH.

5) MakcUMaITbHBIN OaJlT 3a 3a1aHue -5 0AJIOB, B TOM YHCIIE:

- OTBET Ha BOMPOCHI - 2 Oaia,;

- BBITIOJIHEHHE MTMCbMEHHOTO 3aJ]aHus - 3 Oasa.

IlepeyeHb TeopeTHYECKUX BOIIPOCOB

1 MexaHnueckoe JBWKEHHE: OIPEACICHUE, TPACKTOpHUs, IPOWICHHBIM ITyTh,
[epeMeleHue, CBA3b IEPEMELLEHUS C KOOpAUHATAMHU TEIA.

2 PaBHOMEpHOE ABM)KEHHE: OIpPEIEIIEHHE, CKOPOCTh, NEPEMEILEHUE, ypaBHEHUE
JBUKCHUSL.

3 I'padux paBHOMEpHOTO NBUKEHUA. PaccMoTpeTh Ha pumMepe:

4  PaBHOYCKOPEHHO€  JIBJKEHHE:  ONpPENEICHUE, YCKOPEHHE, CKOpOCTb,
nepeMelieHue.

5 I'paduk cKOPOCTH MPU PABHOYCKOPEHHOM ABMKEHUU. PaccMOTpeTh Ha mpumepe:

6 CBoOonHOe majeHue Tel. YckopeHue cBoOojgHoro majeHus. Kunemarnueckue
ypaBHEHUS IPU CBOOOTHOM Ta/ICHUH.

7 JIBMKEHME TIOJ YIJIOM K TOPU30HTY.

8 PaBHOMEpHOE IBM>KEHHUE TIO OKPYKHOCTH.
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9 Unepnus. Ilepsblii 3akoH HproTOHA.

10 Macca. Cuta. MaeptHOCTE. BTOpOIt 3ak0oH HBhl0TOHA M €r0 0COOCHHOCTH.

11 Tperuii 3akoH HproTOHA 1 €ro 0COOEHHOCTH.

12 Nedopmanus u ee Buabl. Cuna ynpyroctu. 3akoH ['yka.

13 3akoH BcemupHOro Tsrorenus. Cuna TsSHKECTH.

15 Bec tena. HeBecomocTh. Bec Tena, ABUKYIIEToCs ¢ YCKOPEHHUEM.

16 Cuna tpenus. [IBuxxeHue noj AMCTBUEM CHUIIBI TPCHHUS.

17. Ummiybe Tena. 3aKOH COXpaHEHUSI UMITYJIbCa

18 Mexanuueckas paboTa ¥ MOIIIHOCTb.

19 Kunetnueckas sHeprus.

20 IToTeHunanbHas SHEPTHSL.

21 3aKkoH coxpaHEHHUs TOJTHON MEXaHUYECKOW SHEPTHUH.

22 Cpobomnble ¥ BBIHYXKICHHBIE MeXaHW4yeckue koieOanus. Ilapamerpsr
KonebaTenpbHOrO  JABMXKeHHUdA. [lepmon konmeGaHWi MaTEMaTHUYECKOTO M TMPYKUHHOTO
MasTHHKA.

23 MexaHUYeCKHE BOJIHBI: ONPENENICHUE, YCIOBUS BO3HUKHOBEHUS, BHUJIBI BOJIH,
JUTMHA BOJIHBI.

24 3BYKOBBIE BOJIHBI: OMPEAECIEHNUE, UICTOYHUK 3BYKOBBIX BOJIH, CKOPOCTh 3BYKa B
pa3IMYHBIX Cpelax, XapaKTepUCTUKHU. Y IbTPAa3BYK U €r0 IPUMEHEHUE

25 OcuoBubie nonoxeHuss MKT u ux omnbiTHOe 00ocHOBaHME. XapaKTEPUCTUKU
MOJIEKYJI: aTOMHAs Macca, Yucio ABOrajpo, KOJM4eCTBO BEIIECTBA, MOJISIPHAS Macca.

26 CtpoeHue TBEpPABIX, )KUJKUX U Ta3000pa3HbIX TEIl.

27. Uneanbublii ra3. OcHoBHoe ypaBHeHHEe MKT. CBsi3b JaBlieHUS UI€TIHLHOTO ras3a
C KUHETHYECKOW DSHEPrueil MOCTYyNAaTEbHOTO JBMXKEHUS MOJIEKYyJ. CBSA3b aBICHUSA
UJICATTBHOTO Ta3a C INIOTHOCTBIO rasa.

28. AbcomoTHas Temreparypa. TemmepaTypa — Mepa cCpeqHedl KHHETHUYECKOU
SHEPTUU JIBH>KEHUS MOJIeKy1. CKOPOCTH MOJIEKYJI.

29. VYpaBHeHHE COCTOSHUS HjealbHOro ra3a (ypaBHeHHe MeHeneena-
Krnamneiipona).

30 UM3zorepmuueckuii mpoiiecc: ompeseneHue, 3akoH boitns-Mapuorra, rpaduku
nporecca.

31 UzobapHusiit mporiecc: onpezaeneHue, 3akon ['eit-Jlroccaka, rpaduku mporecca.

32 M3oxopHbIii poriecc: onpeaenenue, 3akoH Llapms, rpadguku nmporecca.

33 TlapooOpazoBaHue: UCMapeHue, KUIMeHHe. Y IeIbHAsI TEeIJI0Ta Mapoopa3oBaHusl.

34 HacelieHHbIM Tap. 3aBUCUMOCTh JABJICHUS HACBIIMIEHHOIO TMapa oOT
TeMIIepaTyphbl

35 BnaxxHocTb BO3/1yxa U ee u3Mmepenne. OTHOCUTENIbHAS BIaXKHOCTh BO3yXa

36 Kpucrammueckue tena u amopdusie Tenma. [lmaBnenuwe. YaenpHas TemioTa
TIJIABJICHUS.

37 BHyTpeHHss dHeprus. BHyTpeHHsIs1 3HEprusi OJJHOATOMHOIO MJI€aJbHOrO rasa.
CriocoObl U3MEHEHUST BHYTPEHHEH YHEPTUH.

38 PaboTa B TepMOJIMHAMUKE.

39 IlepBbiii 3aK0H TepMOMHAMUKH. [[puMeHeHne epBoro 3akoHa TEPMOJUHAMUKHI
K U30IpolLeccaM.

40 Onextpuyeckoe mone. CBOWCTBa JIIEKTPUYECKUX IIOJIEM M UX CHIIOBBIE
XapakTepucTuku. 3akoH Kyiona

41  PabGota  DNMEKTPUYECKOTO  MMOJIA.  DHEPreTUYECKHEe  XapaKTePUCTUKU
ANEKTPUUECKOTO MOJIs: MOTeHIMal, HanpsbkeHue. CBsI3b HANPSHKEHHOCTH U HATIPSKEHUS
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429nexTpoemMkocTb. KoHsieHCcaTOphl. DHEPrust 3apsiKEHHOTO KOHJIEHCATOopa.

43 Buasl coequHEHUs] KOHAEHCATOPOB

44 DnexTpUUYECKHI TOK: ONpEEICHHNE, HAPaBIEHUE, XapaKTepUCTUKH. 3akoH Oma
JUISl ydacTKa Lenu

45 TlocnenoBaTenbHOE W MapallIeIbHOE COEIMHEHUE MPOBOJHUKOB, OCOOEHHOCTH
ATUX COECTUHEHUM

46 DJIC. 3akon OMa 1151 ITOJTHOM IEITH

47 Pabota u MmontHocTh Toka. TemnoBoe AeiicTBue Toka. 3akoH [xoyns-Jlenna.

[IpoBOAHMKH B 3JIEKTPUUECKOM MoJI€. JINIIEKTPUKH B JIEKTPUUECKOM TOJIE.

48 DnexTpuueckuil TOK B moaynpoBogHUKaX. CoOCTBEHHas MPOBOAUMOCTD
HOJIyIIPOBOJHUKOB

49 TIpoBOAMMOCTH NOJIYITPOBOJHUKOB ITPU HAJTUYHUH PUMECEH.

[TonynpoBOAHUKOBBIE IPUOOPHI

50 MaruutHOE mOJIE: ONpENEIeHUEe, HANpPABICHUE, IPABWIO IPABOM PYKH,
XapaKTepUCTUKU TOJs (MarHUTHasT WHIAYKUUS, MAarHUTHBIA TOTOK, HANpPSKEHHOCTb,
MarHuTHas MPOHUIIAEMOCTb CPEbl). DHEPTUsl MATHUTHOTO MOJS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuiio neBoit pyku

52 SIBnenue 35eKTpoMarHuTHOM MHAYyKIuH. [IpaBuiio Jlenna.

53 3akoH »snekTpoMarHuTHOM HWHAYKIUMUA. DJIC HMHAYKIMH B TOJBHAKHBIX
MIPOBOJIHUKAX

54 Ssnenne camounaykunu. MaaykruBaocts. 3/]C caMoMHayKuuu

55 CB0OOIHbIE U BBIHYXKJEHHBIE 3JIEKTpOMarHuTHbIe Kosiebanus. KomebaTenbHblit
KOHTYp. [leproa cBOOOIHBIX ANEKTPUUECKHUX KoneOaHun

56 IlepemenHbiii TOK. Llenn nmepeMeHHOro TOKa C aKTHBHBIM COIPOTHBIIEHUEM, C
KaTYyIIKOM U KOHAEHCATOPOM. J[eliCTBYIOIIME 3HAUEHUS CHIIbI TOKA M HANPSHKEHUS

57  Tpancdopmaropsl. Kosddunuent  tpanchopmarmm. [Ipumenenus
TpaHcGopMaTOpOB.

58 DnekTpoMarHuTHbBIE BOJHBI U UX 3KCIEpUMEHTaJbHOEe 0OHapyskeHue. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJH. OTPBITHIN KOJIeOaTENbHBINA KOHTYP

59 Uzobpetenue paguo A.C. [TonoBeim. [IpuHIun paguocssizu

60 Ckopoctb cBeta. [Ipuposa cBeTa. 3aKOH OTpaKEHUS CBETA

61 Ilpenomiienue cBeTa. 3aKOH MPEIOMIICHUS CBETA

62 [lonHoe oTpakeHUe CBETa

63 JIunzbl. @opMysia TOHKOM JIMH3bI

64 Jlucnepcus cBeta

65 UnTepdepenuus BonH. UnTeppepenuus ceeta

66 ludpakims ceeta

67 UndpakpacHoe u yIbTpapuoIeToBOE U3NIyueHne. PEHTTeHOBCKOE U3ITyYeHHE

68 ®oT03(PeKT 1 ero 3aKOHBI

69 Teopus poroaddexra. Popmyna DitHmTeitHa 11 hoTorhdexTa

70 ®otonsl. [Ipumenenue poroapdexra

71 Ctpoenue atoma. OnbiTel Pezepdopaa.

72 Tloctynarsl bopa. ATom Bogopoaa nmo bopy

73 OTKpeITHE PATUOAKTUBHOCTH. 0O-, [-, Y- WU3Iy4YeHus. PaanoakTUBHBIE
NpeBpaLIECHUS

74 Snepuble cunbl. CTpOCHHE aTOMHOTO s/1pa

75 DHeprus cBsI3U aTOMHBIX s1iep. SAepHble peakuyu

76 [lenenue TsoKenbix saep. LlenHbie saepHble peakuu

13



77 SnepHbiit peakrop. TepMosaepHble peakuun

78 3aKOH paauOaKTUBHOrO pacnazaa. IlosydyeHune paanoakTUBHBIX HM30TONOB M HMX
IIpUMEHeHHe. buomornyeckoe neicTBUE paaguOAKTUBHBIX U3JTy4CHUN

79 DneKTpUYeCKU TOK B SJIEKTPOIUTAX. DIEKTPOIU3 U €T0 3aKOHBI

80 Dnextpuueckuil Tok B rasax. HecamocrosrenpHblil pa3pan. CaMoCTOSATENbHBIN
paspsi ¥ €ro BUJbI

81 DnexTpuuecKHil TOK B BAKyyMe

82 Iloctymarel OiiHmTeitHa. IIpocTpaHCTBO W BpeMms CHEUUANbHOW TEOpUU
OTHOCUTEIIBHOCTH

83 CBsi3b MacChl ¥ SHEPTUU CBOOOTHOM YaCTHUIIBI. DHEPTHS TOKOS

Ilepeyennb 3axa4:

1. ABTOMOOWIb yJamsieTcsi OT MOCTa, JIBUTasiCh paBHOMEPHO M MPSIMOJIUHEHHO CO
CKOpOCThIO 72KkM/4. Ha KakoM paccTOsSiHUM OT MOCTa OKaxeTcs aBToMoOmib yepes 10c,
€CJIM B HAaYaJIbHBI MOMEHT BPEMEHU OH HAaXOJWJICA OT HEero Ha pacctossHuu 0,2 km?

2. Benocunenucr, aBurasicb paBHOMEpHO, mpoe3xkaer 20 m 3a 2c¢c. Onpenenure,
KaKOM IIyTh OH MPOEAET NPH JBUKEHHUU C TOU )K€ CKOpOCThIO 3a 10c¢, 20c¢?

3. Cxonbpko BpeMeHu OyaeT naaath Teno ¢ BeicoThl 0,02 kM, 0,08 km?

4. Yemy paBHa cuiia TPEHHUs], €CIIA MOCJE TOJMYKAa BaroH Maccoi 20 T oCTaHOBUIICS
yepes 50 ¢, mpoitas rmpu 3ToM pacctosiue 125m?

5. UYepe3 CKOJIBKO BpPEMEHHU OCTAHOBUTCS aBTOoMOoOWIb Maccod 1000 xr,
JMBIDKYIIUICS CO CKOPOCTBhIO 72 KM/4, €CNU BBIKIIOUWTH ABUTaTenb? CpenHss cuia
conpoTuBiieHus aBmxkeHuo 0,2 kH.

6. JIBa Msiua OpoOIIEHBl BEPTUKAIBHO BBEPX CO CKOpocThio 36 kM/4 u 18 km/u. Ha
KaKkoW BBICOTE KMHETUYECKas »SHEpPrus KaXJoro Ms4ya CTaHeT paBHOM ero
MOTEHI[UATbHOMN ?

7. Jlns m300apHOr0 HarpeBaHMs ra3a, KOJIMYECTBO BemecTBa kotoporo 800 Mok,
Ha 500 K emy cooOurmnu konuyectBo Temnotel 9,4 M. Onpenenuts paboTy raza u
M3MEHEHHE €ro BHYTPEHHEH sHepruu

8. Ha ckoiabkO W3MEHMJIACh BHYTPEHHSISI DHEpPrUs Tas3a, €Clid €My COOOIIMIN
konuyecTBO TernoThl 20 x/[x u coBepumnu padoTy Han razom 30 k/[x? ecnu emy
coo0muan KonryecTBo TermnoThl 30 kIk u coBepinian padoty Hax razom 40 kJx?

9. Kakoe KOIMYECTBO TEIUIOTHI HYKHO TeEpenaTh Ta3y, 4TOObl €ro BHYTpPEHHSS
sHeprusi yBenmuumiach Ha 45 k/[x, u mpu 3TOM ra3 coepmua pabdory 65 kJlx u 0,5
M/Ix?

10. Ha xakom paccTOSsHMM HAaXOAATCS APYr OT Apyra TodedHsle 3apsiasl 2 HKn u 5
HKJ1, eciin oHM B3aUMOAEUCTBYIOT ApYyT ¢ Apyrom ¢ cuioi 9 MmH? 0,05H?

11. JIBa 01MHAKOBBIX IIapUKa, 3apsKEHHbIE OJIMH OTPHULIATENBHBIM 3apsaoM — 1,5
MKKJ, npyroii monoxutenabHbIM 25 MKKI, TpUBOAST B CONPUKOCHOBEHHWE M BHOBH
pazaBuraroT Ha pacctossHue 5 cm. Ompenenure 3apsa  KaXI0ro IIapuka Iociie
CONPUKOCHOBEHUS U CUITy UX B3aUMOJICHCTBUSL.

12. B BepTUKaJIIbHO HAIpPaBICHHOM OJHOPOJHOM JJIEKTPUYECKOM I0JIe€ HAXOJIUTCA
npuMHKa Maccor 1Hr u 3apsgom 20 mMxKn. KakoBa HanmpsKEHHOCTBH NOJIS, €CIIM CUJa
TSKECTU NMBUTMHKY YPaBHOBEILICHA CUIOHN 3JIEKTPUYECKOTO TOJIS?

13. Kakyto paboty coBepiaeT moje mpu nepemenieHuu 3apsana 20aKn u3 Touku ¢
noreHnuaiom 700B B Touky ¢ nmorenmuaiom 200B? u3 touku ¢ moreHuuaiom 100B B
TOUYKy ¢ noreHuuasom 400B?
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14. TTpu nepemeniernu 3apsaa 120 mxKn mexay Toukamu Obuta coBepieHa padbora
0,6 m/>x. HaiiTu HanpsixeHue.

15. C kakolt cwioii JedcTByeT MarHuTHoe mojie ¢ uHAykuuwed 10 mMTn Ha
MIPOBOJHUK, B KOTOPOM cujia Toka 50 A, eciau AjuHa akTUBHOM yacTH npoBoaHuKa 0,1m?
€CJIM JUIMHA aKTUBHOM 4acTh npoBoaHuKa 20 cM? JIMHMM MHAYKLIKHU IIOJISI M TOK B3aUMHO
NEPIIEHIUKYIISPHBI.

16. Dnextpon 3apsagom 1,6%1071° ki memxeTcs B Bakyyme co ckopocThio 3-10%m/c B
OJHOPOJHOM MAarHuTHOM mnoJie ¢ uHaykmued 2mulTc m 4mnTc. YUemy paBHa cuna,
JEHCTBYIOIIAs Ha JJIEKTPOH, €CIIM yroJl MEXIy HaIlpaBICHHEM CKOPOCTH 3JIEKTPOHA U
JIMHUAMY MHIYKIEU paBe 90°?

17. C xakoii CKOpOCTBIO HAJI0 NEpEeMeIlaTh MPOBOJHHUK, AMHA KoToporo 120 cwm,
nox yriom 60° K BEKTOPY MarHMUTHOM HMHIYKIMH, MOAIYJb KOTOporo paseH 2 T,
yTOOBI B TpoBOAHMKE Bo30yauiack DJIC uaayknuu 1B u 3B?

18. HailTu n3aMeHeHrne MarHuTHOTO MOTOKA B COJICHOMI€ MHAYKTUBHOCTBIO 600 ['H
BO3HHUKAIOLIETO B PE3yJIbTAaTE U3MEHEHHUsI CUJIbI TOKA B cosieHou e oT 5 1o 30 MA, ot 5 o
45 MA?

19. CkombkO BHTKOB JOJDKHA COJAEpXaTh KaTylmIKa C TUIOMAABIO IMOTEPEIHOTO
ceuenns 50 cm? , 4TOOBI HpPH HM3MEHEHMH MarHWTHOM mHaykmuu ot 0,2 mo 0,3 Ti B
TeueHre 4Mc B Hel Bo30yxnanace DJ1C 10 B?

20 KakoB mepuoa M 4yacToTa KoJeOaHWN MCTOYHMKA BOJHBI, €CIIM JJIMHA BOJHBI
paBHa 200 cM, a CKOpoCTh ee pacnpocTpanenus 18 km/a?

21. Konnencarop eMKOCTBIO 250MK®P BKIIOUYUIIHN B CETh IEPEMEHHOTO HAIIPSKEHUS.
Onpenenuts ero conportupieHue npu yacrorax S0y u 0,4kl 1.

22. Tlpum umMKIM4ecKol wacToTe nepeMenHoro Ttoka 500c¢?  wmHmyKTHBHOE
conporuBieHne karymku 0,035kOm n 0,045xOM. Omnpenenutb HWHIYKTUBHOCTH
KaTyIIKH.

23. Pamgmocrannmm padoraror Ha wactore 100 MI'm m 10,5 MI'. Cuuras, dro
CKOPOCTh PACHIPOCTPAHEHHUS 3JIEKTPOMAarHUTHBIX BOJIH B arMmocdepe paBHa CKOPOCTH
CBETa B BaKyyMe, HalJUTE COOTBETCTBYIOIIYIO JIJTMHY BOJIHBI.

24. KonebarenbHbI KOHTYpP paJHONpPHEMHHKA HACTPOEH Ha JJIMHY BOJHBEI 0,3 KM.
Karynika MHAyKTUBHOCTH B KOHType oOmnanaer mHayktuBHocThio 100 mxI'H. Haiinure
ANEKTPOEMKOCTh KOHAEHCATOPa B KOHTYPE.

25. KonebaTenbHbIE KOHTYP COCTOWT W3 KATYIIKW WHAYKTHUBHOCTH 1 MKIH ©
KOHJIEHCATOPA, SJIEKTPOEMKOCTh KOTOPOIO MOKET U3MEHATHCA B Tpeaetax ot 10° @ no
4. 10° ®. BelunucauTe qUanasoH JUTMH BOJIH, KOTOPbIE U3y4YaeT JAHHbINA KOHTYP.

26.0npenenuTe YHEPTUI0 W UMITYJIbC (OTOHA BHAMMOTO CBETA C JJIWHON BOJIHBI
500HM.

27. I'py30Boii aBTOMOOWJIb Mpoexajdl MUMO OCH30KOJIOHKH CO CKOPOCTbIO S4KM/4.
Yepe3 24 MHUMO TOM ke OEH30KOJIOHKH B TOM € HANpaBlIEHWH Mpoexall JIETKOBOU
aBTOMOOMJIb CO CKOPOCTBIO 72KkM/4. Yepe3 CKOIBbKO BPEMEHH M Ha KaKOM PACcCTOSHUM OT
OCH30KOJIOHKM  JITKOBOM aBTOMOOWJIB JOTOHHUT TPYy30BOM, €CIM OHHU e€Xalu
MPSIMOJIMHENHO € TOCTOSIHHON CKOPOCThIO?

28. CxopocTh cBeTa B niepBoit cpene, 225000 km/c a Bo Bropoit cpene 200000 km/c.
JIyu cBeTa majaeT Ha MOBEPXHOCTh paszjesia 3TUX cped moj yrioM 300 U mepexoauT BO
BTOpYIO cpeay. OnpenaenuTs yroy npeaoMIeHHs JIyya.

29. llenb cOCTOMT U3 TpPeX IMOCIEAOBATENIbHO COEIUHEHHBIX MPOBOJAHUKOB,
MOJAKIIIOYEHHBIX K HCTOYHUMKY HanpsbkeHueMm 0,024kB. ConpoTuBieHue MepBOro
npoBoaHuKa 4 Om, Broporo 6 Om, Tpetsero 0,002 xOm. Haiitu cuny Toka B nienu.
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30. Tpu npoBognuka compotuBieHueM 2 Owm, 4 Owm, 0,006 kOMm coeauHEHbI
napajuiesIbHO U MOAKII0YEeHBI K HanpspkeHuto 22 B. HaiiTu o61ryto cuiy Toka B IEnu.

31. K wucrounuky ¢ 3/IC 12 B u BHyrpeHHum comnpotusiienueM 0,001 xOwm
MOJIKJIIOYEH peocTar, COMpOTHBIEHHE KoToporo 5 Om. Haiitm cuiny Toka B uenu u
HaIpsOKEHUE Ha 3a)KMMaxX UCTOYHUKA.

32. Kakoe KOIMYEeCTBO TEIUIOTHI BbIACTUTCS 32 30 MUHYT MPOBOJOYHON CIUPAJIBIO
conpotusiienreM 50 Om nipu cuiie Toka 2A? HaliTu HanpskeHre Ha KOHIaX MMPOBOJIOKH.

33. U3BecTHO, 4YTO O€301aCHBIM JIUIS YeJIOBEKA SABJISICTCS MOCTOSHHBIN TOK 100 MKA.
Kakoe konuuectBo TemnoTsl BbiAenuTCsS 32 | MUH u 1,5 MuH B Tene yenoBeka IMpuU
MIPOXOKJECHUU TOKa OT KOHIIA OJHOM PYKH JI0 KOHLA JPYrol pyku (IpHU CyXOH KOXKe),
€CJIM COMPOTHUBIIEHUE ATOT0 yuacTka paBHo 15000 Om?

34, DnexkTpUYeCKUl YallHUK BKJIIOYEH B ceTh HampsbkenueM 220 B. Omnpenenute
KOJIMYECTBO TEIUIOTHI, BBIACIISIEMOE €T0 HAarpEeBaTEIbHBIM 3JIEMEHTOM €KECEKYHIHO, €CIIU
CONPOTHUBJICHHE HarpeBarebHOTO 3eMenTa 0,04 kOM. Onpeaenute MOITHOCTh
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2.4. Kputepum oneHKH
2.4.1. Kputepun ouenku (1uddepeHMpoBaHHBII 3a4eT)

Bajaasl 3a
Kpurepun oueHKH K TEOpPEeTHYECKOMY 32aHU IO
KPHUTEPHUH OLIEHKH
MakcuMaJbLHBII
oama—1
- JEMOHCTPHUPYET TIyOOKOe, MOJHOE 3HAHWE U MOHUMaHHWe (U3HUECKOU 2

CYIIHOCTH PacCMaTPUBACMBIX SIBICHUH M 3aKOHOB,;

- JaeT TOYHOE ONpe/IesICHNE U MCTOJIKOBAaHNE OCHOBHBIX MTOHATHH, 3aKOHOB,
Teopui, PU3NIECKUX BETUUMH U UX €UHUL] H3MEPEHHUS;

- BEpHO O(OPMIISICT COMYTCTBYIOIINE OTBETY 3amucH (GopMyll, rpaduku,
PHUCYHKH, CXEMBI;

- IIPM OTBETE JIEMOHCTPUPYET CAMOCTOSTENBHOCTh CY)KJIECHHW, MPUBOJIUT
BEpHBIC APTYMEHTBI, J€1aeT IPABUIbHBIC BHIBOIBI;

- IIOCJIeIOBATENIBHO, YETKO, CBSI3HO, JIOTUYHO M 0€30IIMO0YHO H3JIaraet
y4eOHBI ~ MaTepuaji, NpPaBWIBHO ¢  OOCTOSTENBHO OTBEYaeT Ha
COIYTCTBYIONINE BOIPOCHI

- JEeMOHCTPHpPYET 3HaHME€ M IOHUMaHHE (U3UUYECKOH CYLIHOCTH 1
paccMaTpruBaACMbIX SIBJICHUN U 3aKOHOB, HCIIBITBIBACT HCCYHICCTBCHHBLIC
3aTpyAHEHUS B  BBIABJICHUM B3aUMOCBSA3M  (DU3HYECKUX  SIBJICHUH,
3aKOHOMEPHOCTEH;

- B OCHOBHOM IpaBWJIbHO, 0€3 W3MEHEHUS OCHOBHOM CYyTH, [JaeT
ONpEIEICHUsI IOHATHW, HCIOJB3YIOTCS  HAy4dHble TEPMHUHBI  IIPU
UCTOJIKOBAaHUM 3aKOHOB, TEOpUHM, (U3UUECKUX BEIMYMH M MX EIUHUI
U3MEPEHUS;

- BEpHO, HO C HE3HAUUTEIbHBIMU OLIMOKAaMHU BBIMOJHAET 3amucu (Hopmy,
rpaduKu, pUCYHKH, CXEMBI;

- IIpU OTBETE JEMOHCTPUPYET CaMOCTOSATEIBHOCTH CY>KIEHUMN, BBIBOIbI
BEPHBIE, HO HEJOCTATOYHO apryMEHTHPOBAHBI,

- B OIPEJCIIEHHON JIOTUYECKOM MOCIEe0BAaTENIbHOCTH YUeOHBIH MaTepuan
U3JIaraet, Mpu OTBETE Ha BOIPOC JIOMYCKAET HECYIIECTBEHHBIE OLIMOKU U
(umn) He OoJee JBYX HEJOYETOB, KOTOPbIE CTYAEHT MOXKET HCIPABUThH
CaMOCTOSITENIbHO TpH TpeOOBaHMM NPENoAaBaTessl; JaeT IpaBUIbHbBIE
OTBETHI HAa CONYTCTBYIOLIUE BOIIPOCHI

- pacKpbIBaeT OCHOBHOE COJIep)KaHHE y4eOHOro Marepuana, HO 0,5
OOHapy’KUBAIOTCSl CYILIECTBEHHbIE MPOOEbl B NMOHMMAHUU B3aUMOCBS3H
(U3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEH;

- IOMTyCKaeT OIMOKH B ONpeIEICHUN U UCTOJKOBAHUN OCHOBHBIX MOHATHI,
3aKOHOB, TEOPH, GU3NIECKUX BEUMYHMH U MX EIUHUI] H3MEPEHHS, KOTOPHIE
MOXET HCIPABUTh CAMOCTOSATENIBHO WJIM TP HEOONbIIOW MOMOIIH
MIPEeToIaBaTedIs;

- C CYUIECTBEHHBIMU OIIMOKAaMH BBIMOJHSAET 3anuch (Gopmyl, rpaduKos,
PUCYHKOB, CXEM, KOTOpBIE CTyIEHT TIIOClIeé 3aMeYaHUsl yCTpaHseT
CaMOCTOSITENILHO;

- CaMOCTOSITETbHO (HOPMYITHPYET OTBET HA BOMPOC, MPUBOJUT YACTHYHO
BEpHbIE apPTryMEHTHI, OTAEJbHBIC BBIBOJBI HENIb3sl CUMTATh BEPHBIMU H
000CHOBAHHBIMU,

- HapylIeHa JIOTHYECKasi IOCJIEA0BAaTEIbHOCTh M3JIOKEHHUS y4eOHOTO
MaTepuaia, Mpyu OTBETE Ha BOIPOC JAOMYyIlleHa ojHa TpyOas omubka u
(umm) Oonee JBYX HEJIOYETOB; CTYAEHT  HUCHBITHIBACT 3HAYMTENbHBIC
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3aTPYAHCHU A, OTBCUAA HA COMMYTCTBYIOINHMEC BOIIPOCHL

4 | - CTYOEHT HEe MOXET OOBSICHUTH (PU3NYECKOM CYIIHOCTH paccMaTpPUBAEMbIX 0
SBJICHUA W 3aKOHOB, BBISBUTH B3aMMOCBS3U (U3NYCCKUX SBICHUN U
3aKOHOMEPHOCTEII;
- HE 3HAeT WIM JIaeT HEBEPHOE OMpEe/eNiCeHHEe M MCTOJKOBAHUE OCHOBHBIX
MOHATHM, 3aKOHOB, TEOpUH, (U3MUECKUX BEIUYMH U UX EIUHUI]
U3MEpEHUs;
- HE BEPHO BBIMNOJIHSIET 3aUCh POPMYJI, rpaQIKOB, PUCYHKOB, CXEM
UTOr'O Z
Ne Kpurepun ouneHKH K NPAKTHYECKOMY 32IaHHUI0 banabl 3a
KPHUTEPUH OLEHKHU
1 Odopmiienue yciioBus 3a1aHusl MakcuMaabHbIH
oay1 — 0,4 6anua
- BepHO 0(OPMIICHO YCIIOBHE 3a/1a4H, IPEACTABIEHBI Bce GU3NUECKUE 0,4
BEJIMYUHBI
- ycioBue 3afaHusi 0hOpMIIEHO ¢ HE3HAYUTETbHBIMUA HETOYHOCTSAMH, 0,2
IPE/ICTAaBJICHBI HE BCe (PU3MUECKUE BETMUMNHBI
- yclioBue 3aaHusi 0hOpMIICHO HEBEPHO 0
2 HUcnoab3oBanue pusnyuecKoid CHMBOJINKH MakcuMaabHbIH
o0a1 —0,5 danaa
- BepHO 0003HAaYEHBI CUMBOJIBI B YCIIOBUU 337a4i U B GopMyIiax, 0,5
HCTIOJIb3YEMBIX B PELICHUH 33291
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUHU 33]1a4H, JOMYIIeHa | 0,4
HETOYHOCTD B (hOpMYJIax, HCIOIB3yEMBIX B PEIICHUH 3a/1a41
- JorymieHa | HeTOYHOCTh MPU 0003HAYEHUH CUMBOJIOB B YCIIOBHH 0,3
3aja4d, 1 HETOUHOCTH B (JOPMYIIaxX, UCTIOIH3YEMBIX B PEIICHUH 33/1a91
- IONyIIEeHO 2 ¥ 0oJiee HETOYHOCTH MPU 0003HAYEHUH CUMBOJIOB B 0
YCIIOBUHU 3ajlaud, 2 U 6ojee HeTouyHOCTeN B (POpMYIIax, UCTIONb3yEMbIX B
pEIICHUH 3a/1a4u
3 Co0Jro1eHne aJIrOpuTMa pelieHust MaxkcumaabHbIH
oast —
0,3 day1a
- peleHne 3aa4y OCYIIECTBISIETCS TI0 AJITOPUTMY: TIEPEBOT €IUHUI] 0,3
u3MepeHus: GU3NYECKUX BETUYUH B MeXIyHApOAHYIO CUCTEMY EAMHHII
(CH); 3anmuch He0OXOAUMBIX (pHU3HMUECKUX (HOPMYIT; MaTeMaTHYECKUMA
pacyet o ¢usnyeckou hopmye
- QITOPUTM PEUICHHUS 33]]a9U OTCYTCTBYET 0
4 IlepeBoa eqnuul usmMepeHus pusnMyecKUX BeJIMYMH B MakcuMaabHbIN
Me:xknyHapoanyw cucremy equaun (CH) 6aaa —0,3 6anaa
- BEpPHO IepeBe/IeHbl PacyeThl EPEeBO/Ia BCEX SANHUL] U3MEPEHUs 0,3
dbusnueckux BenuynH B MexayHapoanyto cucremy eaunuil (CH1)
- nomyiieHa 1 ommOka Mpu MPOBEACHUN pacueTa MepeBoia eAMHHUII 0,2
U3MepeHusT PU3NUECKUX BETHYMH B MEXIYHAPOIHYIO CHCTEMY €IMHHII
(CH)
- IOMYIIEHBI 2 OMIMOKY TIPU TIPOBEICHUH pacyeTa epeBo/ia eIMHHII 0,1
u3MepeHus: GU3NIECKUX BETUYUH B MeXIyHAPOAHYIO CUCTEMY EAMHHII
(cn)
- HEBEPHO MTPOBEACHBI PACUEThl EPEBO/IA BCEX EAUHUL] M3MEPEHUs 0
dbusnyeckux BenudyuH B MexayHapoanyto cucremy eaunuil (CH1)
5 | Ucnoan3oBanue pusnyeckux (popmy sl penieHus 3a1a4u MakcuMabHbIH
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oasL1 —
0,5 6aana

- BEPHO U [10CJIEJ0BATEIbHO 3alUCaHbl BCE (DOPMYIIbI B COOTBETCTBUH C
CUMBOJIMKON, HEOOXOAMMBIE JJIsl YCTAaHOBJIEHUS COOTHOIIECHUS
CYUIECTBYIOIET0 MEXAY (PU3NIECKUMHU BeTUINHAMH

- IPaBUJIbHO COCTABJICHB! YPABHEHUS, CBS3bIBAIOLINE (PU3NUECKHE
BEJIMYUHBI

0,5

- BEPHO, HO HCIIOCIIEAOBATCIBbHO 3allCaHbL (bOpMYJ'IBI B COOTBCTCTBHUH C
CHMBOHHKOfI, HGO6XOHI/IMOI71 AJI1 YCTAaHOBJICHUS COOTHOILICHU A
CYHICCTBYIOLIECTO MEXKY (1)I/I3I/ILIGCKI/IMI/I BCIIMYHNHaAMH

- IPpaBUJIbBHO COCTAaBJICHBI YPAaBHCHU, CBA3BIBAIOIIUC (1)I/I3I/I‘IGCKI/IG
BCIIMYHHBI

0,4

- (hopMyJIBI 3aITUCAHBI MTOCIIEIOBATEIbHO, HEBEPHO 3amnucana 1 ¢popmyna B
COOTBETCTBUH C CUMBOJIMKOW, HEOOXOJMMOH JUIsl YCTaHOBIICHHSI
COOTHOIIIEHUS CYIIECTBYIOMIETO MEX Ty (PHU3NICCKUMH BEIIMYMHAMHI

- JIONyIeHa OJIHA ONIMOKA IMPU COCTABICHUH YPABHEHUH, CBSI3bIBAIOIIMX
(bU3NYECKHE BETUYNHBI

0,3

- (hopMyJIbI 3aIIUCaHbl HEMOCIIEI0BATEIbHO, HEBEPHO 3anucana 1 gpopmyia
B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOUMOM JUIsl yCTaHOBJICHUS
COOTHOILIEHUS CYILECTBYIOLIET0 MEXY (PU3NYECKMMHU BeITUYMHAMU

- JIOTIyIIEHA OJIHA OLIMOKA IPU COCTABJICHUH YPaBHEHHM, CBA3BIBAIOIINX
¢du3nuecKre BeIMUUHBI

0,2

- BCC q)OpMy.HLI 3aIllMCaHbl HCBEPHO
- JOIIYIICHBI oIInoKa ITIpU COCTABJICHHUU BCEX ypaBHeHHﬁ, CBA3bIBAaIOIINX
q)HSquCKI/IC BCJIMYHMHBI

MaremaTuueckue pacyerbl Mo (u3ndeckuM ¢GopMyjiaM, KOTOpbIe
XapaKTepu3ylT paccMaTpuBaeMoe SsBJIEHHE C KOJMYeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBII
oaJsia — 0,5 6a10B

- BEpHO MPOU3BEACHBI BCE MAaTEMaTUYECKHE PACUETHI O BCEM
¢dusznyeckuM GopMyJiaM B COOTBETCTBUH C STUHUIIAMH H3MEPEHUH
¢buznueckux senuyuH (CH);

- BCE pe3yJIbTaThl MATEMaTHYECKIX PacueTOB cojepkar mudpoBoe
3HaUEHUE M COOTBETCTBYIOIIEE eMy 0003HAUCHUE eIUHUIIBI U3MEPEHUs
dbusnueckux BenmuuH (CH)

0,5

- BEpHO MPOU3BEACHBI MATEMAaTUYECKUE PACUETHI MO BceM (PU3UUECKUM
dbopMyJiaM B COOTBETCTBUH C STUHHUIIAMH U3MEPEHUH (PU3NICCKUX
BennuuH (CH),

- B OJTHOM DPEe3yJIbTaTe MaTEMAaTHIECKOTO pacueTa COIAEPKUTCS TOIBKO €T0
1u(poBOe 3HAUCHUE

0,4

- HEBEPHO MPOU3BEIECH MaTeMaTHuecKuil pacueT no | pusmueckoit
¢dopmyIe, HO B COOTBETCTBHH C €IMHUIIAMU U3MEPEHUH (pru3nyeckux
BennuuH (CH);

- B OJIHOM pE€3yJIbTaTe€ MaTEMAaTUYECKOTO pacuyeTa COJEPKUTCS TOIbKO
ero nudpoBoe 3HAUYCHUE

0,3

- HEBEPHO MPOU3BEJICH MaTeMaTHUECKUH pacueT 1o 1 ¢pusnueckoit
bopmyiie 6e3 ykazaHus eIUHUL u3MepeHnit pusnueckux BenuuuH (CH);

- BCE pe3yJIbTaThl MATEeMaTHYECKHX PAacueTOB COJEPKaT TOJIBKO LU(POBbIE
3HAa4YCHU

0,2

- HCBCPHO NPOU3BCACHBI BCC MATCMATUUCCKHUC PACUCTHI

0

OTBeT nocJie pemieHns 3a1a4u

MakcumaabHbIR
oasI —

19




0,2 6a10B

- 3a/1a4a B KOHIIE PELIEHUs COJIEPKUT BEPHBIN OTBET 0,2
- 3a]1a4a He COJICPKHT B KOHIIE PEUICHHUs] BEPHOTO OTBETA 0
YcTHOE 00bsSICHEHHE pPelieH sl 3a1a4 U MaxkcuMaJbHBbII
oasI —
0,3 0as10B
- 00bsCHEHHUE pelIeHHs 3a/1aHUs [TOCIIE0BATEIbHO, CBA3HO, JIOTUYHO, 0,3
BBIBOJI apTYMEHTUPOBAH U 000CHOBAH; MMPABUJIBHO M OOCTOSTEIBHO Ha€TCS
OTBET (OTBETHI) HA CONMYTCTBYIONTUE BOIPOC (BOMPOCHI)
- HE3HAYUTEJILHO HapyIlIeHa MOCIET0BaTEIbHOCTbD, JJOTHKa O0BICHEHHUS 0,2
pelleHus 3aJaHusl, BBIBObI apTyMEHTUPOBAHbI 1 0OOCHOBAHBI; CTYICHT
UCTIBITHIBACT HE3HAUNTENIBHEIC 3aTPYAHCHHUSI, OTBEYAsl HA COMYTCTBYIOIIHE
BOIPOCHI
- 3HAUUTEJIPHO HapyIIIeHA TIOCIIEI0BATEIBHOCTh, JIOTUKA OOBSICHEHUS 0
pelieHus 3aJaHus (CTyIeHT HE MOXKET OOBSACHUTh, KAKUM 00pa3omM
MIPHIIENT K PEIICHUIO 3a/IaHUs), BBIBOABI HE MOTYT CUUTATHCS
apryMEHTUPOBAHHBIMU U 0OOCHOBAaHHBIMU; CTYJICHT MCIIBITHIBAET
3HAYUTENIbHBIC 3aTPYAHCHHUS, OTBEUYasi HA COMYTCTBYIONIUE BOIIPOCHI
UTOTI'O 3
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