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MNOACHHUTEJIBHAS 3AIIMCKA

VYueOuslii (351eKTUBHBIN) Kypce «Pemenue 3agad no ¢usuke» B HENIsIX 00ecleueHust
MPUHIIMIIA BapUaTUBHOCTH M YyuyeTa WHIUBUAYAIBbHBIX MOTPEOHOCTEW OOydaronmxcs
MPU3BaH peaM30BaTh CIEAYIONIYI0 (YHKIUIO: pacuupums, Yyenyoumos, OONOJIHUNMb
usyuenue yuebno2o npeomema Quuxa.

VY4eOHbIH (37IEKTUBHBIN) KypC ABJISAETCS 005S3aTEIbHBIM /1711 BHIOOpa U3YUYE€HUS BCEMU
o0Oy4aromuMHUCs Ha YPOBHE CpeTHero oo1ero oopa3oBaHusl.

[Iporpamma ydeOHOTO (9IEKTUBHOTO) Kypca «PemieHue 3amad mo ¢uU3HKe» s
o0pa3oBaTeNbHBIX  OpraHHU3alliid, pEATU3YIOIUX MPOrpaMMBl  CPEAHEro  OOIIero
oOpaszoBanusi (manee — Ilporpamma) paszpaboraHa B COOTBETCTBHH CO CJIECIYIOIIUMHU
HOPMAaTHUBHO-TIPABOBBIMU JOKYMEHTAMHU:

— ®enepanpHblit 3akoH Poccuiickoit @eneparuu ot 29 aexadps 2012 roga Ne 273-
®3 «O6 obpazoanuu B Poccuiickoit @eaeparum» (¢ U3MEHEHUSIMU U JOTOJTHEHUSAMH ),

— @epnepanbHBI TOCYAApCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT CPEIHEro OOIIEro
o0Opa3oBaHusl, yTBEPKACHHBIN MTpHKa3oM MuHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoi
®enepammu ot 17 mast 2012 r. Ne 413 (¢ u3MEHEHHSIMU U JIOTIOTHEHUSIMH ),

— Tlopsmok opraHuzalii U OCYIIECTBJICHUS O0pa30BaTENbHON NEATEIBHOCTU IO
OCHOBHBIM 001I€00pa3oBaTebHBIM MpOTpaMMaM — 00pa30BaTelbHBIM IpOrpaMMam
HayaJbHOTO  OOIIEro, OCHOBHOrO OOIIEro M cpeaHero oOmero oOpa3oBaHWS,
YTBEPKJIEHHBIM TpukazoM MunoOpHayku Poccum ot 30.08.2013 roma Ne 1015 (c
W3MCHCHHUSIMH U JIOTIOTHCHHSIMHU )

— CanlluH 2.4.2.2821-10 «CaHuTapHO-IMUAEMHOJIOTHYECKHE TpeOOBaHUs K
YCIIOBUSIM M OpraHu3aiuu oOydeHHs B 00IIe00pa30BaTENbHBIX YUPEKICHUSX» (Ianee —
CanlluH), yTBep>KIeHHBIM MOCTAaHOBJIEHHEM [ JIABHOTO TOCYIAapCTBEHHOTO CAHUTAPHOTO
Bpaya P® o1 29.12.2010 Ne 189 (c u3mMeHEHUAMH U TOTIOJTHECHUSIMH).

[Iporpamma y4eOHOTO (3JIEKTUBHOT0) Kypca 00eCcTieunBaeT:

o yJIOBJIETBOPEHUE UHANBUAYATBHBIX 3alIPOCOB 00YUAFOIINXCS;
0011e00pa3oBaTeIbHyI0, OOIIEKYJIbTYPHYIO COCTABJISIIONIYIO TIPU  TOJYYCHUH
cpeaHero o0iero oopa3oBaHus;

o pa3BUTHE  JIMYHOCTH  OOYyYAlOUIMXCS, WX  I03HABAaTCJIbHBIX  HHTEPECOB,
MHTEJUIEKTYaIbHOM M IEHHOCTHO-CMBICTIOBOH C(ephl;

o pa3BUTHE HaBBIKOB CaMOOOPa30BaHUs M MPOSKTUPOBAHUS;

o yrayOieHue, pacliupeHre M CUCTEeMaTH3allMi0 3HAaHWW B BBIOpaHHOW oOjacTu

HAaYYHOTI'O 3HAaHHWA UJIN BHOA ACATCIbHOCTH,



° COBEpIICHCTBOBAaHUE  HMMEIOMIETOCS W NPUOOpETEeHHWE  HOBOTO  OMBITA
[I03HABATEILHON eI TEIIbHOCTH, npodeccHoHaTBHOTO caMOOIIpeIeIICHHUS
00ydJaromuxcs.

[Tporpamma pa3zpaboTaHa ¢ y4eTOM COACPKAHUS:
® T[puUMEpHOM mporpaMmbl 1O (¢U3MKE HAa MNpPOPUILHOM YpPOBHE Ha OCHOBE

@denepanbHOrO0  TOCYJAPCTBEHHOTO  00pa30BATENBHOTO  CTAHAApTa  CPEIHEro

(mosHOTrO) 001IET0 0OpPa30BaAHMS;

o «IIporpammsl 3neKTUBHBIX KypcoB. @u3uka. 9-11 xnaccsl. [IpoduibHoe 00yueHue,

cocraBurens: B.A. Koposus, - «/Ipoda», 2007 r.;

® aBTOpCKOM mporpammsel «Metoasl pemienus ¢pusndeckux 3aaau»: B.A. Opros, F0.A.

Caypog, - M.: [Ipoda, 2005 r

[Iporpamma HOCUT TIPUKJIAAHOM  Xxapakrtep. SBiasiercsi eCTeCTBEHHbIM
JAOMOJIHEHHEeM TMPOorpaMMmbl U3ydeHUusi (U3MKM HA NPOPUILHOM YPOBHE B 4YacTH
pelIeHusT KauyeCTBEHHBIX, KOJIMYECTBEHHBIX, SKCIEPUMEHTAIbHBIX, MPAKTUYECKUX 3aj]1ad.
Konkperusupyer coxaepkaHue TMPEAMETHBIX TeM 0O0pa3oBaTENbHOIO CTaHAapTa Ha
npo(UILHOM ypOBHE, JaeT MPUMEPHOE pacipeeseHue yueOHbIX YacoB O pasjenam Kypca
U PEKOMEHIYET OIpPEAENIEHHYIO IOCIIEI0BaTEIbHOCTh M3YUYEHUS DPAa3esioB 3JIEKTUBHOIO
mpeiMera C  yY4eTOM  MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX  CBSI3€H, HOCHUT
peKoMeHIaTeJbHbII XapakTep B Bompoce Mmoadopa KauyeCTBEHHBIX M KOJIMYECTBEHHBIX
3a/la4y, SKCIEPUMEHTAJbHBIX MPAKTUYECKUX 3a7ad B 3aBUCUMOCTH OT BO3MOXKHOCTEU
kaOuHeTa (PU3HKHU B JAHHOM YY€OHOM 3aBEJICHUM.

JlanHass mporpamMma TapaHTHUpYeT oOOecledYeHne eIUHCTBAa 00pa3oBaTEeIbHOTO
NpPOCTpPaHCTBA 3a CYET IPEEMCTBEHHOCTH, WHTErpalud, MPeAOCTaBICHUS pPaBHBIX
BO3MOXKHOCTEH M KauecTBa O0Opa30BaHUS, MOXKET MCIOIb30BaThCA 00pa30BaTEIbHOM
opranmsaiueit nmpu pazpaboTke 00pazoBaTeIbHOM MPOrpaMMbl KOHKPETHOM OpraHu3aIli.

Conmepxanue IIporpaMMbl CTPOHWTCS C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH,
yCJIOBUI 00pa3oBaTeNIbHBIX OpraHU3aIlui, a TAaK)Ke C YUYETOM BOBJICUCHHSI 00YyJarOIIUXCS C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBBS.

IIporpamma 3j1eKTUBHOrO mnpeaMera «Pemenue 3agay mo ¢usMke» sABIACTCS
OPUEHTUPOM JJIsi COCTABJICHHWS aBTOPCKUX YYEOHBIX MPOrpaMM, IO3BOJIIET CHENaTh
00OCHOBAHHBI CAMOCTOSITENIbHBIN BBIOOp yueOHMKOB. B pabounx mnporpammax MOET
BApbUPOBATHCS TOCJIEAOBATEIBHOCTh U3YUYEHUS TEM, MEPEYEHb TE€M, MPEMJIOKEHHBIX IJIs
peuieHus 3aaay.

[Iporpamma coaeHCTBYET COXPaHEHHIO €IMHOI0 00pa30BaTENBLHOTO MPOCTPAHCTBA,
HE CKOBBIBas TBOPYECKON MHUIMATHBBI YUUTENEH, MPEJOCTaBIsET IIMPOKHE BO3MOKHOCTH
JUTS pean3aliii pa3InyHbIX TOIX00B K TOCTPOCHHUIO yU4eOHOTO Kypca.

Pemenue 3amau mpu oO0yueHuu (u3uke SBISETCS O00S3aTEIBHBIM SJIEMEHTOM
y4eOHOro Ipoliecca, MO3BOJISIOIMIUM Ha/IeKHO YCBOUTh M 3aKPENUTh U3ydaeMblid MaTepua,
a TaKKe PaCUIMPUTh €CTECTBEHHO-HAYUHBIM KPYro30p y4alluxcsi MOCPEICTBOM IIMPOKOTO
WCIOJIb30BaHMsI 3HAHWUN W3 00JIACTH MaTeMaTukH, (PU3uKH, XUMUU, OMoJIoruu U Ap. Yepes
pelieHne  KadyeCTBEHHBIX, KOJIMYECTBEHHBIX, MPAKTUUYECKUX, Trpaduueckux 3agad
OCYIIECTBIIIETCA CBSI3b TEOPUM C MPAKTUKON, pa3BUBAETCA CAMOCTOSITENBHOCTh U
LEJICYCTPEMIICHHOCTb, a TAK)KE PallMOHAIIbHBIEC TPUEMBbI MBIIILIICHHUS.

Pemenune u aHanu3 3agadyul MO3BOJSIOT MOHATh M 3allOMHUTH OCHOBHBIE 3aKOHBI U
bopMybl GU3HMKH, CO3/1AI0T NMPEACTABICHNUE 00 UX XapaKTePHBIX OCOOCHHOCTSAX U TPaHMIIAX
MPUMEHEHHsI. 3a/1a4l Pa3BUBAIOT HABBIK B MCITOJIB30BAaHUH OOIIUX 3aKOHOB MAaTEPUATBHOTO
MHUpa JUIsl PeLICHUs] KOHKPETHBIX BOMPOCOB, MMEIOMIMX MPAKTUYECKOE M IMO3HABATEIIbHOE
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3HaYeHWe. YMEHHUE pelIaTh 3aJa4ydl SBISETCS Jy4IIUM KPUTEPHEM OLEHKH TIyOHHBI
M3Yy4YEHUs MPOrpaMMHOI0 MaTepualia U ero yCBOEGHHUS.

du3nka Kak Hayka o HamOoliee OOLIMX 3aKOHAX MPHUPOJIbI, BBHICTyIAs B KayeCTBE
y4eOHOro mpenMeTra B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUU 00
OKpY’KaIoLIeM MHUpE:

® PACKpBIBAET POJIb HAYKH B SKOHOMUYECKOM U KYJIbTYPHOM Pa3BUTHU OOLIECTBA;

® CIIOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOTO HAYYHOT'O MUPOBO33PEHUS.
IIporpamma 3jiekTMBHOr0 npeaMera no ¢gusnke «Pemenue 3axay no pusznke»,

uMesl BBIPQKEHHYIO MPAKTHUUYECKYIO HAalpaBiIeHHOCTb, CIIOCOOCTBYET pELICHHUIO 3ajad
(GopMHUpPOBaHMsI OCHOB HAayyHOTO MHPOBO33PEHHS, PA3BUTUIO HHTEJUIEKTYaJIbHBIX
CIIOCOOHOCTEH M MO3HABATENIbHBIX HHTEPECOB 00YYAIOLIUXCS.

['ymMaHuTapHO€ 3Ha4Y€HHE BJIEKTUBHOIO MpeaMeTa Mo (pU3MKe KaKk COCTaBHOM 4YacTH
obmiero o0pa3oBaHUU COCTOMT B TOM, YTO OHA BOOPY’KAET IIKOJIBHUKA HAyYHBIM METOJOM
MO3HAHMS, TO3BOJISIIOIINM I10Jy4aTh OOBEKTUBHBIE 3HAHUS 00 OKpY’KaIoLIeM MUpe. 3HaHHUE
(¢u3MUeCKUX 3aKOHOB HEOOXOAMMO [IJIsi M3y4YeHUs XHUMHUH, OHONOTHH, (U3HYECKOU
reorpaduu, Texnonoruu, ObXK.

W3ydeHnue »SIIEKTUBHOTO MpeaMeTa MO JAHHOW MporpaMMe HampaBleHO Ha
JAOCTHKEHHE CJIeTYIOIINX 1eJeii:

e @opMHpOBaHHE METOJa HAYYHOTO T[O3HAHMS SIBICHUM TPUPOABI U pa3BUTHE
MBIIIUIEHUS yYaIluXcs;

e OpnnageHue YMEHMSIMH OCYHIECTBIATh HAOMIOACHUS MPUPOJIHBIX  SIBJICHUH,
ONMMCHIBaTh M 0000I1aTh pe3yabTaThl HAONIOJECHUN, MCHOJIb30BaTh IMPOCTHIE
U3MEpUTENIbHbIE NPUOOPBl Ui HM3ydyeHUs (U3MUECKUX SBJICHUN; MPEACTABIATH
pe3yapTaThl HAOJIONEHUN WM H3MEPEHMH C TOMOIIBI0 Talnul, TIpadUKoB.
BbIsSBISATE Ha 3TOM OCHOBE SMIMPUYECKHE 3aBUCUMOCTH; MPUMEHATH MOJyYCHHbIE
3HaHMSI i1 OOBSICHEHHS pPa3HOOOPAa3HBIX MPUPOIHBIX SABJIECHUH M TPOLECCOB,
IIPUHLNIIOB JIEUCTBUS BAXKHEHIIMX TEXHUYECKUX YCTPOMCTB, I pEUICHUS
(hU3UYECKUX 3aJ1a4;

e Pa3BuTue mO3HABaTEIbHBIX HMHTEPECOB, HWHTEIJIEKTYAIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEH, CAMOCTOATEILHOCTA B MPUOOPETEHUH HOBBIX 3HAHUU MPHU PEIICHUU
¢u3znyecknx 3agad M BBIIOJHEHWU OJKCIEPUMEHTAJIbHBIX HCCIEIOBAHUNA C
UCIOJIb30BaHNEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

e Bocnuranue y0eXJIEHHOCTH B BO3MOXXHOCTH TIIO3HAHMSI 3aKOHOB NPHUPOJBI, B
HEO0OXOJIMMOCTH Pa3yMHOTO MCHOJB30BAHUS AOCTHKEHUN HAyKU JUJIS JalbHEHIEro
pa3BUTHUS YEJIOBEUECKOTro OOIIECTBA, YB@KEHHS K TBOpIAM HAYKM M TEXHHKHU;
OTHOIIIEHHE K (PU3UKE KaK K IEMEHTY 00IIeuenoBe4eCcKOr KyJIbTyphbI;

e lcnonb3oBaHue MONTYYEHHBIX 3HAHUN M YMEHUH N7l pelIeHUs] MPaKTHYECKUX 3a]ay
MOBCEHEBHON KU3HM, oOecreueHus 0e30MacHOCTH CBOEH JKU3HHU, PAallMOHAIbHOIO
MIPUPOAOIIOJIB30BAHMS U OXPaHbl OKPYKAIOIIEH CpeIbl.

Jlnst nocTyKeHMsl LeNed Mpu peanus3alud IporpaMMbl AJIEKTUBHOTO IMpPEAMETa I10
¢bu3MKe cTaBATCA cJeayonue 3a1a4u:

e lcnonb3oBaTh TEOPETUUECKYIO OCHOBY JIJIsi IOHMMAaHMSI IEPBOHAYAIBHBIX CBEIACHUIM
O CYIIECTBOBAHMUU MOJIENEH JI000ro HayYHOrO MPOTHO3MPOBAHUS U3 Kypca (DU3HMKH
Ha MPO(QUILHOM YpPOBHE;

e lcnonb3oBaTh AOCTUKEHUS COBPEMEHHBIX MEAArOorMyecKUX TEXHOJOTUH 00ydyeHus,
pazHooOpa3ue GopM U METOJOB OOY4YEHHs [UIsl MPUBUTHUS ydallMMCs MHTepeca B
M3y4eHUH (PHU3UKY;



e lcmonp30BaTh BO3MOXKHOCTH JIOMOJHUTEIHHOTO OOpa30BaHUS [IJISl PACIIUPECHHUS
npe/CTaBICHUH ydamuxcsi 00 OKpyKarolel ux Npupoe;
e lcmonb3oBaTh MEXKIIPEAMETHBIE CBSI3M (C MaTeMaTHKOW) Mg peallu3aluu

MIPOrPaMMHOT0 MaTepHaia B YaCTH PEIICHHsI 3a7a4, BbIBOIa (DOPMYJ M 3aKOHOB;

e ®dopMupOBaTh MPEACTABICHUE O IMMOCTAHOBKE, KIACCH(PUKALINU, TIPUEMaX U METOJaxX
penienus Gpu3nvecKux 3aaay;
e CoBepIICHCTBOBATh YMEHHUS PeIlIaTh 33a/1a4M C UCIOIb30BAaHUEM PA3IIMYHBIX TPHUEMOB

1 METOJIOB;

e (OOyuaTh pPEIICHUIO HECTaHIaPTHBIX 3a7a4

IIporpamma 3J1eKTHUBHOTO npeaMera mo ¢pusuke «Pemenue 3amaw» paccuurana
Ha 140 gacoB (70 4 (10 xmacc) + 70 1 (11 kmacc). OcBauBaeTcsl B TEUCHHE JIBYX Y4EOHBIX
JIeT.

[IpakTryeckass HaMpPaBICHHOCTh JAHHOTO AJIEKTHBHOTO IMpEeaMeTa, MO3BOJIIET Ooiee
TIIyOOKO TOHSTH 3aKOHBI, OOBSICHSIONINE MPUPOIHBIC SBJICHUS U TEXHUYECKHE MPOIECCHI
yepe3 pelieHne MPaKTUIECKUX, KAYeCTBEHHBIX, KOTMYECTBEHHBIX, TpaduIecKuX 3a/1ay.

[Tpy mpoBeAcHWM 3aHATHH TPEIMOYTCHUE OTAACTCS HCIOJIB30BAHUIO TEXHOJIOTHI
JTUYHOCTHO-OPUEHTUPOBAHHOTO O0yUEHUsI, MOOYNKAAIOIINX YIAIUXCSI K CAMOCTOSITEIbHOMY
MOWCKY 3HAaHWUW; TMPUMEHEHHIO WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX — TEXHOJIOTHA,
MPOCKTHO-UCCIICIOBATEIIBCKOM M AKCIICPUMEHTAIBHOW  JIEATEIBHOCTH, TIOCTPOCHHE
o0pa3oBaTeIbHOW  JEATEIBHOCTH € YYETOM  HMHJIWBHIYQJIBHBIX,  BO3PACTHBIX,
TICUXOJIOTHYECKUX, (DU3UOIOTUYECKUX OCOOCHHOCTEHN U 3J0POBBS O0yUaIOIIUXCS.

OcHoOBHbIE HATIPaBJIeHNUsI PA0OTHI HA YYe€OHBIX 3aHATHAX

e Teopernyeckuii MHUHUMYM MpPOTPAMMHOIO MaTepuana IO TeMe, IO3BOJSIOIIMIMA
BCIIOMHUTH OCHOBHBIC TIOHATHUS U 3aKOHBI, (POPMYIIBI, KOTOPhIE UCIOJIB3YIOTCS TPH
pEeLIeHUN 3a/1a4;

e [IpakTukyMm no peuieHuro 3aaa4 (OCHOBHOM MaTepHain)

OcCHOBHOW anropuT™M pabOThl HaA 3agadyeil mpearnojaraeT oOImMe MOAXO0Ibl K
PELICHUIO: 3HAKOMCTBO C YCJIOBMEM 3aJauM; CJIIOBECHOE OIMCAHUE PAcCMaTpPUBAEMOIO
¢duzmyeckoro sBieHUs, yctpoictBa. IlocTpoenue ™Moaenu sBIeHus. MaremaTudeckas
MHTEpIpeTalusl CUTyallud, OMNHUChIBAEMOM B (u3myeckoil 3amade, BbIOOp (HU3MUECKHUX
3aKOHOB M ypaBHeHuil. [loctpoeHuwe  cucTteMbl  ypaBHEeHHi, (OPMYIHPOBKA
JOTIOJTHUTENBHBIX yCiIOBH. KauecTBeHHBIN aHANN3 MOTYyYE€HHON MoJienu (pa3peliuMocTb U
€IMHCTBEHHOCTh PEIICHUS, IOUCK HEJOCTAIOIIMNX TapaMeTPOB U YPABHEHUN, KAYECTBEHHOE
Mpe/icKa3aHue MOBEJICHUS CUCTEMbI B 3aBHCHUMOCTH OT €€ MapaMeTpoOB); MaTEMaTHYECKOe
pEIICHNE; aHAJIN3 MTOYYEHHBIX PE3YNIbTaTOB (IPOBEPKA Pa3MEPHOCTH, aHAIN3 MPEAEIIbHBIX
M YaCTHBIX CJIy4aeB, MpaBIONOJ00ME TIOJYYEHHbIX YHMCIEHHBIX 3HAYEHUM, aHaIu3
CACNAaHHBIX MPUOIMKEHUI M JOMYLIEHUI); BO3MOKHOCTH COBEPILIECHCTBOBAHUS YCIIOBUS
3a/layy, pacliupeHue OOIIHOCTH, TMOWCK AaHAJIOTMA C JAPYrMMHU 3aJa4yaMH U3 JIPYruX
pas3znenoB Kypca pu3mku.

AHanu3 BO3MOXHOCTEM pelieHus 3ajJad  pa3iuuHbiMM  criocobamu. OreHka
palMOHATIBHBIX MyTEH PEIICHUS 3a/1a4u.

MeTtoabl 1 opranu3anuoHHbIe GopMbI 00y4YeHUs

Jnsa peanuszanuy nened M 3adad JJaHHOTO DJIEKTUBHOIO Kypca IPEeaIoyaraercs
UCIIOJIb30BaTh cienyiomue (GopMbl 3aHATHNA: NPAKTUKYMbl 10 PEIICHUIO 3ajady,
caMOCTOsITeNIbHAS paboTa 00yJaIONIXCs, 3a9€Thl, HCCIEA0BATENhCKasi padoTa, COCTaBIICHUE



o0oOmaronux TabIuIl, MOATOTOBKA W 3allMTa YYAIlIUMHCS AJITOPUTMOB PEIICHHS 3a/1ad U
T.II..

Ha 3aHsATHUAX NPUMEHSIIOTCA KOJJIEKTHUBHBIE W WHIUWBHAYyalIbHbIE (OPMBI PaOOTHI:
MOCTAaHOBKA, PEIICHUs] W OOCYXJIEHHs pemieHus 3amad, nojarotoBka k EI'D, mombop wu
COCTaBJICHHE 3aJlad Ha Temy W T.1A. [Ipenmnonaraercs BBINOJHEHUE JTOMAIIHUX 3aJaHUN 1O
perieHuto 3a1a4. MeToabl 00ydeHHs: 00BICHUTEIBHO-WITIOCTPATUBHBIA (TPUMEHSETCS B
TOM Ciy4yae, KOIJla Y VY4allluxcsi OTCYTCTBYeT 0a3za, TMO3BOJSIONIAsl KCHOJIb30BaTh
MPOAYKTHBHBIE  METOJABI) WM  HWHOOPMAIMOHHO-PELENITUBHBIN;  PENPOTYKTUBHBINM;
poOJeMHOE U3JI0KEHNE; YACTUIHO-TIOUCKOBBIN WIIM 3BPUCTHYCCKUN; MCCIICI0BATEIbCKHM,
IIPAKTHYECKHUN.

C uenpio GopMHUpPOBaHMS OTBETCTBEHHOCTH Y YYaIIUXCs 332 KaU€CTBO OCBAMBAEMOI0
MIPOrpaMMHOT0 MaTepHaia, TUCIUIUIMHUPOBAHHOCTH B OTHOIICHUH K Y4eOHOMY IpoIieccy
BO3MOJKHBI (DpOHTAIBHBIN, IEPCOHAIBHBIN, TEKYIIUHA, TEMAaTHICCKUMA, aIMUHUCTPATUBHBIH,
WUTOTOBBIA KOHTPOJIb, B3aUMOKOHTPOJIb, CAMOKOHTPOJIb. KOHTPOIb MOXKET OCYIIECTBIASATHCA
B BHJE CAMOCTOATEIBHBIX padoT, (GU3HMYECKUX JUKTAHTOB, KOHTPOJBHBIX TECTOB,
KOHTPOJIBHBIX paboT, AudpepeHIMpPOBaHHBIX 3aJaHUi IO KapTOYKaM, 3allUThl IPOCKTOB, B
UrpoBoi opme (C UCIIOTH30BAHUEM 32 OCHOBY JIFOOOM M3 MHTEIIEKTYalIbHBIX UTP), 3aYETOB
0 PEIICHUIO 3a]1a4.

Pe3yabTaThl 0CBOCHHS MPOrPaMMBbl 3JIEKTHBHOI0 Kypca mo ¢usuke “Pemenue
3agaq”

OcBoeHue coaepkaHus 3JIEKTUBHOTO IpeaMera o ¢pusuke (MpoQuiibHbIA yPOBEHB)
obOecreunBaeT JOCTHIKEHHE JUYHOCTHBIX, METAlpeJIMETHBIX, MPEIMETHBIX pPE3yJIbTaTOB,
ycTaHoBJIeHHBIX 0 TpeboBanusim GI'OC COO

® JIMYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTb U CIOCOOHOCTh OOyYarommuxcs K
CaMOpPA3BUTHIO M JUYHOCTHOMY CaMOOIpEIeICHUI0, CHOPMHUPOBAHHOCTh HX
MOTHBAllMM K OOYYCHHWIO M IIeJICHAINIPaBJICHHON IT03HABATEIBHON JEATEeIHLHOCTH,
CHCTEMBI 3HAYUMBIX COIHMAIBHBIX H MEXKINYHOCTHBIX OTHOIICHUH, IEHHOCTHO-
CMBICIIOBBIX YCTAHOBOK, OTPaKAMOIIMX JIMYHOCTHBIE M TPAKIAHCKHE TO3UIUU B
NEATETLHOCTH, MPaBOCO3HAHHE, DKOJOTHYCCKYIO KYIbTYpPY, CIOCOOHOCTH CTaBUTH
IIETH M CTPOUTH J>KU3HCHHBIC ILJIAHBI, CIIOCOOHOCTh K OCO3HAHHUIO POCCHHCKOMN
TPaXIAHCKOW HICHTUIHOCTH B TIOJUKYJIBTYPHOM COITUYME;

® METamnpeJIMETHBIM, BKIFOYAIONIAM OCBOCHHBIC OOYYAOIIUMHUCS MEXKIPEIMETHBIC
MOHATHS W YHUBEpCAJIbHBIC y4eOHBbIC ICHCTBHs (pETyISATHUBHBIC, IMO3HABaTEIbHEIE,
KOMMYHHUKATUBHBIE), CIIOCOOHOCTh WX WCIIOJIb30BaHMS B IIO3HABATCIILHONH U
COIIMAJILHOW TPAKTUKE, CaAaMOCTOSTEIHPHOCTh B TUIAHUPOBAHHHM W OCYIIECTBIICHUH
ydeOHON JeATEeTbHOCTH W OpraHu3aIlid y9eOHOro COTPYJAHHYECTBA C IeJaroraMu u
CBEpCTHHUKAMH, CIOCOOHOCTh K TOCTPOCHHIO HWHAWBUIYyAIbHOW 00pa3oBaTEIbLHOMN
TPACKTOPUH, BJIAJICHUEC HAaBBIKAMH YYCOHO-UCCIICIOBATCIIBCKOW, TPOCKTHOW W
COLMAILHOM JICSITEIbHOCTH;

® [PEJIMETHBIM, BKIIOYAIOIIUM OCBOSHHBIE OOYYaAIONUMHUCA B XOAC W3YYCHUS
y4eOHOTO TpeaMeTa yMEHHs], cCHerupuiIecKue I JaHHOW TNpeIMeTHON o0acTH,
BH/JIBI JICATEIBLHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHMS B PaMKaxX YYEOHOTO IMpeaMETa,
€ro MpeoOpa3oBaHUIO M MPUMEHEHHUIO B YYCOHBIX, Y4€OHO-TIPOSKTHBIX M COIMAILHO-
MPOCKTHBIX CHUTYaIUsAX, (OPMUPOBAHME HAYYHOT'O THWIIA MBINIJICHUS, BJIAJICHHUE
HAyYHOH TEPMUHOJIOTHEH, KIIFOUECBBIMU TIOHATUSIMH, METOJIAMH U TIPHEMaMH.



[IpenmeTHble pe3yabTaThl U3y4YeHHSl IJIEKTHUBHOro npeamera “Pemenue 3agaq

no ¢pusuke”:

1.

o B~

10.

11.

c(hOpMUPOBAaHHOCTH MPEJICTABICHUN O poiM U MecTe (U3UKH B COBPEMEHHOMU
HAyYHOW KapTWHE MUpa; MOHUMaHUE (PU3UYECKON CYIIHOCTH HAOJIOJAeMBIX BO
Bcenennoil siBnenuil; nmoHumanue poiu (pusuku B (POpMUpOBAHUU Kpyrosopa
(G yHKIMOHAIBHOW TPAaMOTHOCTH YE€JIOBEKA JIJIsl PEIICHUS TPaKTUUECKUX 3a/ad4;
BJIQJICHUE OCHOBOMOJATAIOMIUMH (U3UUECKUMHU TOHSITHSIMHU, 3aKOHOMEPHOCTSAMH,
3aKOHAMH M TEOPUSMH; YBEPEHHOE IMOJb30BaHHUE (PU3UUECKONW TEPMUHOJIOTUEH U
CHMBOJIMKOM;

BJIaJICHWE OCHOBHBIMH METOJAMU HAYYHOTO MO3HAHUS, HUCTIOJIb3yEeMbIMH B (DU3UKE:
HaOJo/IeHne, OINHCaHHWe, U3MEpPEHUE, OSKCIEPUMEHT; YyMeHusi o0pabaTbiBaTh
pe3ynbTaThl M3MEpEeHul, OOHAPYXKUBATh 3aBUCUMOCTb MEXIY (U3HYECKUMU
BEJIMYMHAMHU, OOBSICHATDH MOJTYyUYCHHBIC PE3YIbTAThI U JIETIATh BHIBOJIBI;
c(hOpMUPOBAaHHOCTh YMEHUS pemiaTh GU3NUECKUE 3a/1a4H;

chOpMUPOBAaHHOCTh YMEHHSI TMPUMEHSATH IMOJIYYCHHbIE 3HAHUS I OOBSCHEHUS
YCIOBUM mMpoTeKaHUs (UBUYECKUX SBICHUA B TPUPOJAE H I TNPUHATHUS
MPAKTUYECKUX PEIIEHNUI B TOBCEIHEBHOW KU3HU;

chOpMUPOBAaHHOCTh COOCTBEHHOW TO3UIMU TI0 OTHOUICHHIO K (hU3HUecKon
uH(pOpMaIINH, TTOJTy4aeMON U3 Pa3HbIX UCTOUYHUKOB;

c(hOpMUPOBAaHHOCTh CHUCTEMBbl 3HAHUN 00 OOmMUX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX, MPEJCTABICHHI O NeHCTBUU BO BeeneHHo# (pu3nuecknx 3aKOHOB,
OTKPBITBIX B 36MHBIX yCIIOBUSIX;

cOpMHUPOBAaHHOCTh YMEHHUS HCCIENOBaTh M aHAJIM3UPOBATH PAa3HOOOpa3HbIE
¢u3nueckue SBICHUS U CBOWCTBA OOBEKTOB, OOBACHATH NPUHLMIIBI PabOTHI U
XapaKTepUCTUKU TPUOOPOB U YCTPOUCTB, OOBSICHATH CBSI3b OCHOBHBIX KOCMHUYECKHX
00BEKTOB C Te0(U3NUECKUMH SBICHUSIMH,

BJIaJICHWE YMEHHUSIMU BBIJBUTATh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOTIOJATAIOIIUX
(bU3HUECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSATH UX HKCIEPUMEHTAIBHBIMU
cpenctBaMu, GOPMYITHPYS 1IeNIb UCCIIeI0BaHNUS;

BJIaJICHHE METOJaMHU CaMOCTOSITEIbHOTO IJIAHUPOBAHMS M MPOBEACHUS (HU3MUECKHUX
AKCIIEPUMEHTOB, OMUCAHUS W aHaIM3a MOJYYEHHON M3MEPUTENbHON HMH(OpMALINH,
OIpEENIEHNs] JOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTATA;

chOpMHUPOBAaHHOCTh YMEHUW TMPOTHO3UPOBATh, AHAIMU3UPOBATH U  OIEHWUBATH
MOCJIEJICTBUSL OBITOBOM M MPOU3BOJICTBEHHOM AESITEIbHOCTH YEJIOBEKA, CBA3AHHOU C
(U3NYECKUMHU MTPOLIECCAMH, C TMTO3UIUI IKOJIOTHUECKON O€301MacHOCTH.

Conep:kaHue MporpaMMHOI0 MaTepuasia 3JTeKTHBHOTO Kypca
Conepxanue y4eOHOrO marepuana pa3OMTO Ha OCHOBHBIC paszieibl: «Dusndeckas

3amada», «llpaBunma u mpuemsl permieHus ¢(usmueckux 3anauy, «Duszuka Kak Haykay,
«Pemenue 3agau nmo mexaHukey, «Pemenue 3anau no MosjexkyssipHod ¢usuke. CTtpoeHue
BenlecTBa», «OCOOCHHOCTH pelIeHus 3a1ad 10 TepMOJUHAMUKE», «OCHOBHBIE MOJIXOABI K
PELICHUIO 3a/1a4 10 3JIEKTPOCTATUKE M 3aKOHAM IOCTOSIHHOIO ToKay, «Pu3ndeckas 3aaava.
[IpaBuna u mpuems! pemenust gusmueckux 3anaw» ([loBropenue), «neKTpoMarHUTHBIE
KoneOaHus W BOJHBDY, «PemeHue 3amay Mo KBAHTOBOM (U3MKE U aTOMHOM (u3HKe»,
«Pemrenue 3anau. [TonroroBka k TNUA 11 (ET'D)

B nepBbIx AByX pazgenax 000OIIEHHO paccMaTpUBAaeTCs MOJIXOJ K CHCTEeMaTHU3aluu

u KHaCCI/I(i)I/IKaIH/II/I 3a1a4, METOoJaM HX PCIICHUSA. B ocranbHbBIX pasaciax Ha KOHKPETHBIX
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TeMax Hu3ydeHHs (DU3UKU OTpabaTHIBAIOTCS pa3iMYHbIe METOABI U MPUEMBbI pabOThI HaX
peleHneM 3aad.

Paspnen 1. dusnyeckas 3axava.

Metoasl ¢usnueckoro noznanus. Gusnueckas 3agada. CocraB pU3nyYeCKoi 3a1aun.
3HaueHue 3agad B oO0ydeHMH M ku3HU. Kiaccuduxamus ¢usnueckux 3agad 1o
TpeOOBaHUIO, COAEPKAHHIO, CIOCO0Y 3a/laHus, crocoOy pemeHus. Pasnuuus B moaxoaax K
PELICHUI0O TecTa M KIACCUYECKOM (M3MUECKOM 3ajayd, NpakTUYEeCKOM 3amauu |
UCCIIEZI0BATENbCKON PabOTHI.

Paspeu 11. IlpaBuia u npueMbl pemieHust GU3HYECKUX 32124

®dusnyeckas 3amaya. OOmee TpeOOBaHNWE NMPU PEHICHUH (PU3NYECKUX 3a]ay. DTaIbl
pemienusi ¢puznueckux 3agad. Pabora ¢ TekcToMm 3amad. AHanu3 (U3HMYECKOTO SIBICHUS,
IUTaH pelleHus. BrinosiHenue mana pemnienye 3aaad. EAMHUIBI ©3MepeHns U pa3sMepHOCTb
¢u3nYecKuX BEIMYUH. AHAIN3 PEIICHUs U €ro 3HaueHHe. AHAIMTHYECKOoe U rpaduyeckoe
pelIeHne 3a1ay.

B pasgene lll «®u3umka Kak Hayka» paccMaTpUBAIOTCS METOIbl HAyYHOIO
MO3HaHMA Npupobl. Posb 3KcriepuMenTa B mpolecce No3HaHus. MoaenupoBaHue sIBJICHUN
u o0bekToB mpupoabl. Hayunesie rumote3pl. Ponbp matematuku B ¢dusuke. dusnyeckue
3aKOHBl W TEOpPUH, T'PAHULIBI UX NpUMEHUMOCTH. llpuHuun coorBercTBUs. Puznyeckas
KapTHHA MUDA.

B pazgene IV «Pemenue 3a1ay mo MeXaHHKe» OCHOBHOE BHHUMAaHME YAEISAETCS
MaTeMaTHYECKOMY MOJXOJly B ONHCAHUU MEXAHMYECKHX SIBJIEHUU NpU pEIICHUU 3aj]ad.
OroBapuBaoTCs TpPaHHIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB MU ¢opmyin. Mzydenue
KJIACCUYECKOM MEXaHMKM B paMKax »dJIEKTUBHOTO NIpeaMeTa JaeT BO3MOXKHOCTb
MOJATOTOBUTh YYaIIMXCS K IMOHUMAHUIO LIMPOKOTO Kpyra HPUPOAHBIX SBICHHUH uepes
pElIeHHe KayeCTBEHHBIX, KOJIMYECTBEHHBIX 3ajady, rpapuueckux 3anad. Conep:kaHue
paszena TO3BOJSET JaTh NPEJCTAaBIEHHE O MPOCTPAaHCTBEHHO-BPEMEHHBIX (hopMax
CYIIECTBOBaHUS MaTepuu. Mcronb30BaHue niaeanbHbIX (PU3MKO-MAaTEMAaTUYECKUX OOBEKTOB
(MarepuanbHas TOYKa, HHEpUMAlIbHAs CHCTEMa OTCYETa), pPACCMOTPEHHUE BOMIpoOca O
COOTHOIIIEHUHU TEOPHH U ONbITA, TPAHULl IPUMEHUMOCTH MeXaHUKU HpioToHa criocoOCcTByeT
(bOopMHUPOBAHUIO HEKOTOPHIX THOCEOJIOIMUECKUX MTPEICTaBICHUH.

Ha npumepe nmocTynaTenbHOro JBUKEHHUS T€J BBICTPAUBAETCS MOCIEI0BATEIbHOCTh
MaTeMaTUYECKUX MPUEMOB, C IOMOIIbIO KOTOPBIX (OT MPOCTOro K 00siee CI0KHOMY) MOKHO
COBEPILEHCTBOBATh  CHOCOOHOCTH B  pEHIGHWHM  OCHOBHOM  33Jauydl  MEXaHMKH.
O6ocHOBbIBaeTCS BHIOOP MHEPLUATBHBIX CUCTEMax oTcueTa. PematoTcs 3a1a4u Ha 3aKOHBI
HeroToHna.

PaccmarpuBarorcs ~ MeTOIbI  PEIIEHMsS ~ KAUECTBEHHBIX,  KOJIWYECTBEHHBIX,
MPAaKTUYECKUX, TpaduyecKux 3ajad C UCMHOJIb30BaHMEM (OpMyN [UIs pacueTa CHJIbI
TSYKECTH, YIPYTOCTH, TPEHHUS, CUIIbl BCEMUPHOTO TATOTEHMsI, BEca Teja.

3amaym, B YCIOBUSX KOTOPHIX B KayeCTBE OCHOBHBIX MEp JABW)KEHMS BBICTYMAIOT
UMITYJIbC T€la U KUHETHYECKas SHEpIus, MepamMu B3aWMOJEHCTBUS BBICTYNAIOT CWIA U
MOTEHIMAIbHAS SHEPTUs Tela, MpeiaracTcst OTOMpaTh B COOTBETCTBHU C NMPOTPAMMHBIM
MaTepuanoM no ¢u3nke Ha NpopuIbHOM ypoBHE. PaccmarpuBaroTcsi MareMaTuyeckue
MOJIXOJIbI JUI PELIEHUS 3a/1a4 C MCIOJIb30BAHUEM COOTHOUIEHUM MEXAYy MEpaMu JIBUKEHUS
U MEpaMHu B3aUMOJIEWCTBHs, BbIpa)kaeMble 3akoHaMu HbrOTOHA, 3aKOHAMU COXpaHEHUs
SHEPTUU U UMIYJIbCA.

Ha ocHoBe NOHATHS «MOMEHT CHJIbD» TOATBEPKIAIOTCS YCJIOBHUS PaBHOBECHS
TBEPAOIO Tena.
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[Ipu pemenun 3agay MO TEOPUM MEXAHUUYECKHX KOJIeOaHUl OTpadaThIBaIOTCS
OCHOBHBIEC TIOHSTHSA: aMIUIUTYy/Aa, TIEPHOJ, YacToTa, (pa3a konebanuii. Pemarorcs 3amaum ¢
WCIIOJIb30BAHUEM YPaBHEHUSI FTAPMOHHYECKUX KOJICOAHUH, YCIIOBUM SBJICHUS PE30HAHCA.

Pemrarorcst pa3HOYpOBHEBBIE 3a/1a4yl Ha CBOMCTBA MEXAHHYECKHUX BOJIH: OTPAXKEHHE,
npenomiienue, uHTepdepeHnus, audpaknusa. [lpy wu3ydeHUH MEXaHUYECKHUX BOJIH
OTpabaThIBAIOTCS TOHATH: JJIMHA BOJHBI, TIEPHOJ KOJICOAHWI YacTHIl B BOJHE, 4acTOTa
KoJIcOaHUH.

B pa3nene V «Pemenue 3a1a4 no MoJieKyJsipHoii pusuke. CTpoeHune BelecTBa
B paMKax »SJIEKTUBHOTO TIpeaAMeTa 10 (HU3NKE TPH PEIICHUH Pa3HOYPOBHEBBIX
KOJJMYECTBEHHBIX, KaueCTBEHHBIX, TpaUUeCKUX 3adad OTpadaThIBACTCA TMOHATHIHBIN
arrapar, paccMaTpUBAIOTCS TPAHUIBI NPUMEHHMMOCTH 3aKOHOB Ha OCHOBE MOJEIHU
“uaeanbHbli Ta3z”. PemiaroTcst 3agayv ¢ MCIOJIb30BaHUEM OCHOBHOTO ypaBHeHust MKT,
YpaBHEHUSI COCTOSIHUS MJCATbHOIO Ta3a, YpaBHEHUN M30MPOIIECCOB. Y CBAaUBACTCS MOHITHE
abcoJoTHas Temneparypa u ee pusndeckuil cMpici. Pemrarores 3a1aun ¢ UCHOIb30BaHUEM
CBSI3M MEXy JIaBJICHUEM HCAIbHOIO Ta3a U CPeIHEN KUHETUYECKON IHEpPruei TerioBoro
JBWO)KEHUS €70 MOJICKYJI.

AHann3upyeTcs CTPOCHUE M CBOMCTBA arperaTHhIX COCTOSIHUN BELIECTBA, N3MECHECHHE
arperaTHbIX  COCTOSIHUM  BemIecTB.  PemiaioTcsi  MpakTUYECKHE,  KaueCTBEHHBIE,
KOJINYECTBEHHBIC 3aJlaud C MCIIOJIb30BAaHUEM MOJEIU CTPOEHUS KUIKOCTEH, CBOWCTB
MOBEPXHOCTHOTO CJIOA JKUIKOCTEH, IOHATHUN HACBIIMICHHBIH M HEHACHIIMICHHBIN TIap,
BJIAJKHOCTh BO3JyXa, MEXAaHWYECKHME CBOMCTBA TBEPABIX TEJN. 3aJayd Ha OIPEICIICHUE
XapaKTEPUCTUK TBEPAOTO Tejla: abCOMIOTHOE M OTHOCHTEIBHOE YIJIWHEHHE, TEIIOBOE
pacimpeHue, 3amac MPOYHOCTH, CHjla YNpyroctu. I'paduyeckne m SKCIEpPHUMEHTAIbHBIC
3a/1auu, 3aJ1a4u OBITOBOTO COJIEP KAHUSI.

B pazgene VI «Oco0eHHoCcTH pemleHHMs 3a1a4 1O TePMOJAMHAMUKE)» PEIIAIOTCS
KOMOWHHMPOBAaHHBIC 3aJladyd Ha TEPBbIM 3aKOH TEPMOJWHAMHKH, 3amadu Ha pacuer KIIJI
TEIJIOBBIX MaIlliH. BO3MOXXHO TIpOBEICHHE SKCKYPCHH C II€IbI0 cOopa JaHHBIX IS
COCTaBJICHUSI 3ajay. PaccmaTpuBaroTCsi KOHCTPYKTOPCKHME 3aJa4yd W 3aJa4d MPOEKTHOrO
colCp)XaHUA:  MOJIeJIb  Ta30BOTr0  TEPMOMETpa;  MOJEIb  TEIJIOBOM  MAaIIWHBI;
HCCIIeIOBAaTEILCKUE 3a/aul Ha OIpEJeNICHUs] pajuyca TOHKUX KamwuisipoB. Pemiarotcs
rpadguyecKkue 3aaadyd Ha OmpenesieHne paboThl B TEPMOJUHAMHUKE U PacCyeT KOJIUYECTBA
TEIJIOThl. BO3MOXHBI MPOEKTHBIC 3aJlaHusl 1O MpodieMaM DHEPreTUKH U  OXPaHbI
OKPY’KAIOIIEH CPEeIbl.

Pazgen VII «OcHOBHBIE NMOAXOAbI K PEIICHUIO 327424 IO IEKTPOCTATHKE W
3aKOHAM NOCTOSIHHOTro Toka» B 10-M m 11-m Knaccax paccMaTpHBAarOTCsS OCOOEHHOCTH
pelIeHus 3ajJa4 Mo 3JIEKTPOJAMHAMMKE, MPUMEPHI U NPUEMbl UX pelieHus. [IpuMmensroTces
pas3IUyHbIE CIOCOOBI pemIeHUs T'padUIeCKHX, Ka4eCTBEHHBIX, KOJMYECTBEHHBIX 3a7a4 Ha
3aKOH COXPAHEHHUs DJIEKTPUUYECKOro 3apsaa U 3akoH KylioHa, Ha pacyuer HanpsyKeHHOCTH,
Pa3HOCTH MOTEHIIMATIOB, SHEPTUU SJIEKTPUUECKOTO TOJIS.

AHaNU3UPYIOTCS MOJAXOJIbI K PEIICHUIO 337a4 HA pacyeT OCHOBHBIX XapaKTEPUCTUK
KOHJICHCATOPOB, CUCTEM KOHJICHCATOPOB.

3aaun pa3HbIX BUJOB HA OMHUCAHWE MArHUTHOTO TOJsA TOKAa M €ro JACHCTBHUA, Ha
onpeJieIEHNe MarHUTHOM MHAYKIIMM U MarHUTHOTO MOTOKAa. PellieHne nccienoBaTeabCKux,
KaueCTBEHHBIX U PACUETHBIX 3a/1a4 Ha ONpejesieHre cuiibl AMiiepa, pacueT cuiibl JlopeHna.

Pemenne  KayeCTBEHHBIX  DKCIEPUMEHTAJIBHBIX  3aJad C  HCIOJIb30BAaHUEM
AIIEKTPOMETPA, MATHUTHOTO 30HAa U TA00paTOPpHOTO 000PYI0BaHUSI TIO TEME.

3ajaun Ha pa3nuyHbIC MPUEMbl pacueTa CONMPOTHUBICHUS CIOXKHBIX SJEKTPUUECKUX
uene. 3ajaud pa3HbBIX BHUJOB Ha ONHUCAHUE DJIEKTPUUYECKUX IeNedl MOCTOSHHOTO
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ANEKTPUYECKOI0 TOKa C MOMOIIbI0 3akoHa OMa [l 3aMKHYTOM 11enH, 3akoHa Jlxoyns —
JleHna, 3aKOHOB IOCJIEIOBATENIBHOTO U MapaJIIEIbHOTO COCAMHEHUI. AJNTOPUTM pELICHUS
3a/1a4 ¢ UCIosib3oBanueM npasui Kupxroda.

[TocTanoBka u penieHue GPOHTAIBHBIX KCIIEPUMEHTAIIBHBIX 337]a4 Ha OIMpE/eIICHHE
OCHOBHBIX XapaKTEPUCTUK DJIEKTPUUECKUX ILenel, PemieHne 3KCEepUMEHTaIbHBIX,
pacyeTHBIX 3a/1a4d Ha 3akoH OMa J1s ydacTka 1enu, 3akoH OMa it HOJTHOM LEenu.

KadecTBeHHbIE, OSKCIEPUMEHTAJbHbIC, 3aHUMATENbHBIE  3a7adyd, 3a7aud C
TEXHUYECKUM COJepKaHUEM, KOMOMHUPOBAHHbBIE 3a7a4ul Ha OMHUCAHHE LIeNel MOCTOSTHHOTO
ANEKTPUUYECKOTO TOKA B DJIEKTPOJIUTAX, BAKYyME, I'a3ax, MOJYIPOBOJHUKAX.

PemieHre KOHCTPYKTOPCKHMX 3ajay IO JKEJIaHUIO: YCTAHOBKAa [Jisi HarpeBaHUs
KUJKOCTH Ha 3aJaHHYI0 TEMIEpaTypy, MOJelb aBTOMAaTHYECKOr0 YCTPONCTBA C
ANIEKTPOMArHUTHBIM peJie, MPOEKThl U MOJEIN OCBEUICHUS, BBIIPSIMUTENDb U YCUIUTEIb HA
MOJIYIIPOBOAHUKAX, MOJEIIN U3MEPUTEIIBHBIX MPUOOPOB, MOJIEIIN «UEPHOTO SIIIIUKA.

Pemenue 3amau B pasaene VIII «DuekTpoMarHuTHbIE KOJe0AHUSI M BOJHBI»
mpenBapsieTCs peleHueM 3agad nmo Teme “MexaHuueckue KojaeOaHUs W BOJHBI .
Hcrnonb3yroTesi BO3MOXHOCTA MaTeMAaTHYECKOTO OIMCAaHUS MEXaHUYECKUX KOJeOaHHi,
AQHATM3UPYIOTCS PEIICHHs] OCHOBHOTO YpaBHEHHUsI KOJ€OATENbHOrO ABMXKEHHUA. Permatorcs
3a/1aud Ha 3aKpEIUVICHUE OCHOBHBIX TMOHSATUM KOJIEOATENIBHOTO JBWKCHHS, OCHOBHBIE
XapaKTEPUCTUKH MEXAHUYECKUX BOJIH.

[IpoBoauTCs aHAIOTUST MEXIY ONUCAHUEM MEXAHMYECKUX M 3JIEKTPOMArHUTHBIX
koneOanuid. Pemarorcs 3a7auM  Ha  HAXO0XJACHHE OCHOBHBIX — XapaKTEPUCTUK B
Kose0aTeTbHOM KOHTYDE.

Pematorcs Ka4yeCTBEHHBIE, KOJIMYECTBEHHBIE, SKCIEPUMEHTAJIbHEIE,
WCCTIEIOBATEILCKUE 3a/1a4i PA3HBIX BHUJIOB Ha OMpPEACIICHUE WHIYKIIMM MAarHUTHOTO TOJIS,
pacuetr cuibl Amrepa, cwibl Jlopenna. Pematorcst 3amauM pa3HbIX BUJIOB Ha OMHUCAHUE
SBJICHUS AJEKTPOMArHUTHOM WHIYKUWU: 3aKOH JJIEKTPOMATHUTHOW HWHAYKIMH, IPaBUIIO
Jlenua, Ha omnpeneneHUE HWHAYKTUBHOCTH, JHEPrUM MAarHUTHOrO TMoyisl. MarHuTHbIe
CBOICTBA BEIIECTBA. DJIEKTPOMArHUTHOE MOJIE.

3aaum Ha pacyerT Iernel MepeMeHHOoro Toka, TpanchopmaTop.

3ajaud Ha ONUCAHUE PA3IUYHBIX XAPAKTEPUCTUK U CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH: CKOPOCTb, OTpa)k€Hue, MperomieHue, uHtepdeperHnus, Judpakius, MoasIpu3aius.
Knaccudukauus 3agad no CTO u npuMepsl UX penieHus..

DKCKypCHs ¢ 11ebi0 cOopa JTaHHBIX IS COCTABJICHUS 3a]1a4.

Pazgen VIII «Pemenne 3a1a4 1o reoMeTpu4ecKoil 1 BOJTHOBOM ONITHUKE»

Pemenne mpakTUYeCKHX, KOJWUYECTBEHHBIX 3a7ady Ha 3aKOH MPEJIOMIICHHS CBETa,
MOJIHOE BHYTPEHHEE OTpakeHue, (popMyiy TOHKOW JIMH3BI, Ha HAXOXKJEHUE ONTHYECKOU
cwibl JUH3BL [IpakTudeckue 3ajaud Ha TMOJYYCHHE H300PAKEHUS C MOMOIIBIO JIMH3HI.
3agaud MO T€OMETPUUYECKOW OMNTHUKE: Ha MOCTPOEHHE M300paKEHHWM B IJIOCKOM 3epKaje,
TOHKHX JIMH3aX, B ONTUYECKUX CHCTEeMaX.

Pemenne 3amad 1mo BOJHOBOW ONTHKE HA JUCIEPCHIO CBETa, WHTEPPEPEHIIHIO,
mudpakiuio ceeta. [IpakTudeckue U KOJIMUYECTBEHHBIE 3a/la4ll HA OMpeelICHUEe CKOPOCTH
CBETa C MOMOIIBI0 TUMPAKITTOHHON PEIIETKH.

Pemienne KayecTBEHHBIX W KOJMYECTBEHHBIX 3adad 1o Teme “U3nydeHus u
cnekTpsl”, “llIkana 3J1eKTpOMarHUTHBIX BOJIH .

Pazgen IX «Pemenne 3a1ay 1o KBaHTOBOW (u3uke M aTOMHOH (u3nKe).
Pemenne 3amau Ha Teopuro pororddexra, Ha ypaBHeHue DHIITENHHA A1 GoTodPdekTa,
pacder XxapaKTepucTuk (JOTOHOB, CBETOBOE JIaBJICHUE.
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Pemenue 3agad Ha onmmcaHue CTPOCHMS aTOMHOIO sA1pa, 3a1ad C HUCIOJIB30BAHUEM
MOJIeNIM aToMa BogopoJa 1o bopy.
Pemenne 3ama4y Ha HamuMcaHue ypaBHEHUH SIIEPHBIX peakuuid. Pemenue 3amad Ha
3aKOH PpaJUOaKTUBHOIO paclajza, Ha oOmpeaeleHue AeeKkTa MacC U DHEPruu  CBS3H
HYKJIOHOB B S/IpE.

Paznen X «Pemenne 3agau. [logroroska k 'HA 11 (EI'9)»

TemaTH4ueckoe IJIAHHPOBAHUE 3JICKTUBHOI'O IIPpEeAMETA 110 (l)I/I3I/IKe. Pacnpeneﬂeﬂne o

pazaesnam
Ne Ha3Banmue pa3nena KosaunyecTBO yacon
n/n
10 kaacc
1. Pa3gen 1 «Puzndeckas 3agada» 2
2. Paznen II. [lpaBuna u npuemsl penieHus GU3NIecKux 3a1aq 2
3. Paznen Il «®us3uka kak HayKa» 1
4, Pa3nen IV «Peenne 3agad mo MEXaHUKE) 20
S. Paznen V «Pewenue 3agau no MonekynsipHON (U3HKeE. 14
CtpoeHue BelecTBay
6. Pazgen VI «OcobennocTH perieHust 3aaad mno 10
TEPMOAMHAMUKEY
7. Paznen VII “OcHoBHBIE MOAX0ABI K PEMIEHUIO 33/1a4 110 21
AIEKTPOCTATUKE U 3aKOHAM ITOCTOSHHOTO TOKa™
11 kixacc
8. Paznen VIII «®usnueckas 3agada. [IpaBuna u npremsl 7
pemenus pusnyeckux 3agaud» (IloBTopenue)
9. Pemenne 3amgau B pazaene 1 X “OnexkrpoMarHuTHBIC KojieOaHus | 25
¥ BOJHEBI
10. | Pasmen X “Pemrenue 3a1a4 mo KBaHTOBOM (hU3UKE M aTOMHOM 15
¢buznke”
11. | Paznmen X| «Pemenue 3anau. [Togroroska k A 11 (EI'9) 23
Hroro 140
IIpumepHoe TeMaTHYeCKOE MIIAHMPOBAHME )JIEKTHBHOTO MpeaMeTa 1o ¢pusuke
(c ompenesieHeM OCHOBHBIX BHIOB YU4eOHO# 1esITeILHOCTH 00yYaKOIINXCs)
10 xiaacc
Ne Tema ypoka DJIEMEHTHI COJIepKaHUs XapaKkTeprUCTHKA JESITEIBHOCTH YJalUXCs

Pa3znen 1 «®@u3nyeckas 3agaqa» (2 yaca)
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dusnyeckas Ouznyeckas 3agada. Cocrap | Myt v BBIIEISIOT HEOOXOIUMYIO

3amayda. CoctaB (bu3UYeCcKOM 3a1a9H. WH(pOpPMAIIHIO TTO BOIIPOCY O KiaccupUKaIuu

busnueckoi 3HaueHue 33124 B O0yueHun | pu3ndecKux 3anad. MoaeaupyoT

3a/1a4u. u xxu3Hu. Knaccudukanus buznyecKue IBICHUS U MIPOLECCHI, YTOUHSIOT
bu3HYECKUX 3a/1a4 110 IPaHUIBI IPUMEHIUMOCTH (PU3NICCKUX
TpeOOBaHUIO, COJCPIKAHUIO, 3aKOHOB U Teopuii. O6Cyk1al0T BOIIPOC
crocoOy 3a7aHus, Crioco0y paboTBI C TEKCTOM 3aJ1a4. CUCTEMATH3UPYIOT
peuieHusl. MaTepual 1o Kiaccuuxaium 3aaa4y

Knaccuueckue Paznuuuns B noaxomax BeBUraroT runores3sl 1 000CHOBBIBAIOT UX.

¢busnueckue PELICHUIO TeCTa U OnpenensroT NoCae0BaTENbHOCTh

3agagu. TecT mo
¢busuke

KJIACCHYECKON (PU3UUECKOM
3aj1a4u, MPAKTHYECKON
3a7]a4M ¥ UCCIEN0BATEIbCKON
paboTHI.

IIPOMEXKYTOUHBIX LIEJIEN C YYETOM KOHEYHOT O
pe3yibTara. BeIAEIsSoT U aHATM3UPYIOT
YCBOEHHOE paHee. PaccMaTpuBaroT npumepsl
KJIACCUYECKUX 3a/1a4 B (pU3MKe U TECTOBBIE
3aganus u3 gemosepcuit OI'D u EI'D

Paznea I1. IlpaBuiia u npuemMsl pemieHust puznyeckux 3aaav (2 yaca)

O06mmue
TpeOOBaHUS K
PCIICHHIO
(buznuecKux
3a1a4

dusnueckas 3anaya. O6uue
TpeOOBaHUS IPU PELLICHUN
bu3nueckux 3a1ad. JTanbl
pemeHus pU3MYECKUX 3a1a4.
Pabota ¢ TekcTom 3a1au

Otbupatot 3a7auu 1ig aHanuza. Paborarot ¢
TEKCTaMU 3aJ1a4. Y YacCTBYIOT B KOJIJIEKTUBHOM
o0cyxIeHuu NHPOPMAIIH 3TAMbl PEIICHUs
bu3nYecKux 3a1a4. AHaTU3UPYIOT, ACTIAI0T
BBIBO/IBI.

AHan3 TeKcTa
3ajad,
COCTaBJICHHE
TUTaHA PEIICHUS
(buzmIecKux
3azaq

Ananm3 pu3nIecKoro
SIBIICHUS; TUTAH PEIICHUS.
BrinosiHeHue 11aHa peneHne
3agad. EquHuib1 usmepenus
U Pa3MepHOCTh (PU3HMUECKUX
BEJIMYMH. AHAIN3 PELICHUs U
€ro 3Ha4yeHHUe.
AHaMTHYECKOE U
rpaduueckoe perieHue 3aad.

CamocTosaTenbHO GOpPMYIUPYIOT YIeOHYIO
3aJjauyy Ha OCHOBE COOTHECEHMsI TOTO, UTO YiKe
U3BECTHO U YCBOCHO. OOOCHOBBIBAIOT
IPAaKTUYECKYI0 HEOOXOIUMOCTh aHaAINU3a
TEKCTa 3a7a4. AHAIM3UPYIOT CUTYyallUH,
OIHCAHHBIE B YCIOBUAX KaUE€CTBEHHBIX,
KOJMYCCTBCHHBIX, IMPAKTUYCCKUX,
UCCIIeI0BATEIbCKIX

Paznea 111 «®u3uka kak Hayka» (1 yac)

Ponp mateMaTuku
B (husmke.
dusznueckue
3aKOHBI U TEOPUH,
TPAHMIIBI UX
MIPUMEHUMOCTH.

Meronabl Hay4YHOTO ITO3HAHUS
npuposl. Ponb
OKCIIEPUMEHTA B IIPOLECCE
no3HaHus. MoaenupoBanue
SBJICHUN U OOBEKTOB
npupoasl. Hayunsre
runoresbl. Poinb MaTeMaTuku
B (usuke. dusznueckue
3aKOHBI U TEOPUH, IPAHULIBI
uX npuMeHUMocTH. [IpuHImn
cooTBeTcTBUA. PU3nueckast
KapTHHA MHpA.

OOcyXaar0T poJib HIKCIIEPUMEHTA B IpolLiecce
MIO3HAHUS, POJIb MOJIETIMPOBAHMUS SIBICHUN U
00BEKTOB MPUPOABI P PEILICHUH 3a]1a4.
PaccmaTpuBaroT npumepsl perieHus 3aaad,
JIeNIal0T BBIBOJIBI O POJIM MAaTEMaTUKHU B
¢buzuke. Boioupator Haubonee 3¢ hexTuBHBIE
crocoOslI penienus 3a1a4d. OCcymecTBIsSIOT
OCO3HAHHOE U MTPOU3BOJILHOE TOCTPOCHUE
OTBETOB HA KAYECTBEHHBIE BOIIPOCHI B YCTHOM
Y IUCbMEHHOU (hopme.

Pasznen IV «Pemienue 3agau

mo MexaHuke» (20 yac)
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6 DneMeHThI OTtpaboTKa MpaKTHUECKUX BriOupatot Hanbomnee 3¢ (heKTuBHBIE CIIOCOOBI
BEKTOPHOM HABBIKOB pEIICHUS 3a/1a4 Ha | perieHus 3a1a4. OcylecTBISIOT 0CO3HaHHOE
anreOpsl. OIpEIEIEHNE OCHOBHBIX Y IIPOU3BOJIbHOE IIOCTPOEHUE OTBETOB Ha
Pemenue 3amau MOHITUIA KUHEMAaTUKH. KaueCTBEHHbBIE BOMPOCHI B YCTHOI U
10 KHHEMAaTHUKE BekropHsle U CKalsIpHBIE nucbMeHHOMU (opme. Pemmaror 3agaun 1o

BEJIMUMHBI U JEHCTBUS C KHMHEMAaTHKe.

HuMHU. OroBapuBaIOTCA CaMocTosTenbHO (hOPMYIIUPYIOT MIPOOIIEMY,
IPaHULIbI TIPUMEHUMOCTHU CBSI3aHHYIO C Pa3JIMYHBIMUA BO3MOXKHOCTSIMU
(bu3nUeCKrX 3aKOHOB U ONMCAHUS Pa3IMUHBIX BUJOB MEXaHUUECKOTO
dbopmy. JIBHDKCHHS.

7 Maremaruueckue | PenieHue kauecTBEHHBIX, CaMOCTOATENBHO PELIAIOT 3a]Ja4l HA OCHOBE
MIPUEMBI, KOJIMYECTBEHHBIX 33/1a4, COOTHECEHHSI TOTO, UTO YK€ U3BECTHO U
HCIOJIb3YEMbIE rpadu4ecKux 3a1ad. YCBOEHO yYEHUKaMu. MoaenupyoT
JUIS pellieHus Hcnonp3oBaHue UACATBHBIX | CUTYaIHIO, IPOUCXOAAIIYIO P JIBHKEHUU
OCHOBHOM 3a/1auul | GU3HKO-MaTEMaTUYECKUX TeJa B pa3JIMYHbIX CUCTEMAX OTCYETA.
MEXaHHUKHU 00BEKTOB (MaTepHaibHas Y4acTBYIOT B KOJUIEKTUBHOM OOCYXIACHUU
(paznen TOYKa, MHEpLUATIbHAs MIOJIYUEHHBIX PE3yIbTaTOB. AHAIU3UPYIOT,
“Kunematuka’) CUCTEeMa OTCUeTa) JUIs JienaroT BeIBOAbL. CTPYKTYpUPYIOT 3HAHMS,

pelieHus 3a1a4. BHOCST JIONIOJHEHUSI U KOPPEKTUBBI.
COOTHOIIIEHUU TEOPUH U
OIlbITa,

8 Anroputm OTHOCUTENBHOCTh [TnaHupyroT NpaKTUYecKue IEeHCTBUS IO
pelieHus MEXAHUYECKOTO JIBUKEHUS. HCCIJIEIOBAaHUIO OCOOEHHOCTEN
HEKOTOPBIX TUMOB | OTpaboTKa MPaKTUYECKUX MEXaHUYECKOTO JIBIKEHUs. BriOuparot
3aJ1a4 Ha IPUMEpE | HABBIKOB I10 ONPEAEICHUIO 3 PEKTUBHBIE CITOCOOBI PETLICHHSI
pelieHus 3aaad nepeMenieHuii, ckopocrei MPAKTUYECKON 3a7]a4i U KOJIMYECTBEHHON
Ha IIPU OTHOCUTEIILHOCTH 3a1aun. BeipabaThIBalOT adropuT™ AeMCTBUM.
OTHOCHUTEJIBHOCTD | MEXaHUYECKOTO JIBUKEHHUS. Kontpomupyrot nporecc, paboTas B rpyIie.
MEXaHUYECKOTO ANTOpPUTM pelIeHus 3a7a4 Ha | AHAIM3UPYIOT pe3yabTaThl padoTHI.
JBUKCHHUS OTHOCHUTENIBHOCTD CpaBHUBAIOT pe3yJbTaThI C paHEE

MEXaHUYECKOTO JIBUKEHUS M3BECTHBIMU. [lenaroT BHIBOIBI.
9 3auéT no Teme: Pemenue 3ananuii Tecra mo Bribupatot Hanbonee 3¢ hekTUBHBIE CLIOCOOBI
«Kunematuka.» Teme «Pa3nuyHble BUJIBI peleHus 3a1a4. AHAIU3UPYIOT YCBOEHUE
MEXaHMYECKOTO IBKEHUS» | mporpaMMHOro mMatepuaina. OcymecTBisoT
OCO3HAHHOE U ITPOU3BOJILHOE TOCTPOCHUE
OTBETOB Ha KAUECTBEHHBIE BOIIPOCHI B
nUuchMeHHOU (hopme.
10 Metonel pemenust | MeToasl pemenus OOO0CHOBBIBAIOT BBIOOP MHEPLHATBHBIX

3a7a4 Ha 3aKOHEI
Hrrotona

Ka4C€CTBCHHBIX,
KOJIMYECTBEHHBIX,
MPAKTUYECKUX, TPapUIECKUX
3a/1a4 ¢ UCMOJIb30BaHUEM
dbopmMyn 11 pacdyeTa CHIIbI
TSDKECTH, YIIPYTOCTH, TPEHUS,

CHJIBI BCCMUPHOTO TATOTCHUA,

BE€Ca TCJ1a.

CUCTEM OTCUeTa IpHU PelIeHUH 3a1a4. YyaTcs
aHAJM3UPOBATh YCIOBHUS 33j1ay, JIeJaTh BBIOOD
B I10JIb3Y METOJIa PELICHUS U
MaTEMaTHYECKUX MPUEMOB PELICHUS 3a/1a4
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11 Ponb yeprexa AHanu3 yciaoBus 33124, AHaIM3UpYyIOT yCIOBUE 3a/1a4H, CTPOST
IIPY pELICHUN TpeOOBaHUS K YEPTEXKY B BCIIOMOTaTEIIbHBIC YEPTEKH. Y CTAHABIUBAIOT
3aJa4 Ha 3aKOHBl | 3a1a4e. MeTob! pelieHus IIPUYHUHHO-CJIEICTBEHHBIE CBA3U MEXKIY
Herotona KOJIMYECTBEHHBIX, (GU3NYECKUMU BETMYMHAMMU, BXOSILUMHU B

rpadu4ecKux 3a1ad. ycnoBue, GOopMyJIaMu U 3aKOHAMH,
OINMCHIBAIOIUMHU 3T SBJICHUS, CTPOAT
4epTexXHU K 3a1a4yaM. CUHTE3UPYIOT
pE3yJIbTaT, 3aIMCBIBAIOT CUCTEMBI YPaBHEHUN
JUist perieHus 3a1a4. OLeHuBaroT JeiCTBUS
OJIHOKJIACCHHUKOB.

12 Pabora ¢ Tekcrom | Pemenue 3a1a4 Ha ABIKEHHE | AHAIM3HUPYIOT YCIOBHUE 3a/1a4U, CTPOST
3a/1a4 Ha CBsi3aHHBIX Ten. PaboTta ¢ BCIIOMOTaTEJIbHbIE YEPTEKH. Y CTAHABIUBAIOT
JBUKEHUE TEKCTOM, OIIOPHBIE CIIOBA. IIPUYUHHO-CJIEICTBEHHBIE CBA3U MEXKIY
CBSI3aHHBIX TeEI MaremaTnyeckue nprueMsl (GU3NYECKUMU BETMYUHAMMU, BXOSILUMHU B

peIIeHHs CUCTEM YpaBHEHHI, | yCIOBHE, (OPMYIIaMHU M 3aKOHAMH,

OIKCHIBAIOLIUX JABHIKEHHUE ONMCHIBAIOIIUMHU 3TU sABICHUSA. CUHTE3UPYIOT

CBSI3aHHBIX TEJ pE3yJIbTaT, 3alUChIBAIOT CUCTEMBI YPaBHEHUN
JUIsl pEIICHUs 3a1a4.

13 Pabora ¢ Tekcrom | Penienue 3a1a4 Ha ABUKEHHE | AHAJIM3UPYIOT YCIIOBHUE 33Ja4l, CTPOST
3aja4 Ha TeJI 10 HAaKJIOHHOM BCIIOMOTaTeJIbHbIE YEPTEKH. Y CTAaHABIUBAIOT
JBMDKEHUE TeJ o | mIockocTu. Pabora ¢ IIPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXIY
HaKJIOHHOMI TEKCTOM, OIIOPHBIE CJIOBA. ($u3NYECKUMHU BEIMUYMHAMU, BXOASIIMMU B
IJIOCKOCTH MaremaTnueckue nprueMbl ycioBue, GopMylIaMu U 3aKOHaMH,

pELICHUs CUCTEM YpaBHEHHH, | OMMCHIBAIOLUIMMHU 3THU SBJICHUS. 3aUCHIBAIOT
ONMCHIBAIOIIUX JBUKCHHE CUCTEMBI ypPaBHEHUH /IS pELICHUS 3a7ad,
TEJ 110 HAKJIOHHOW IIJIOCKOCTH | PELIat0T CUCTEMbI YPaBHEHU.

14 3auét no Pemenue 3anpanuii Tecra o Bribupatot Hanbonee 3¢ hekTUBHBIE CTIOCOOBI
pemeHno 3a1a4 | reMe «Pa3nuuHble BUBI peleHns 3a1a4. AHAIU3UPYIOT YCBOEHUE
0 TeMe: «3aKOHbI | MEXaHUYECKOTO IBKEHUS», | MporpaMMHOro Matepuaina. OCymecTBiIsoT
Herotona» «3akonsl HeroToHa» OCO3HAHHOE U ITPOU3BOJILHOE TOCTPOCHHE

OTBETOB Ha KaUE€CTBEHHBIE BOIIPOCHI B
nUuchMeHHOU (hopme.

15 AHnanmu3 ycnoBus | Pemenue 3ana4, B ycinoBusx | [Inanupyrot npaktudeckue 1eMcTBUS 110
3a/1a4M 110 KOTOPBIX B Ka4€CTBE UCCIIEIOBAaHUIO OCOOCHHOCTEH peleHus
MeXaHHKe Ha OCHOBHBIX M€p JIBUKEHUS 3a]1a4 Ha 3aKOH COXPAaHEHHUs UMITYJIbCa.
3aKOHBI BBICTYTIAIOT UMITYJIbC TeJa U | BeiOuparot appexTuBHbIE CLIOCOOBI peLIeHNs
COXpaHEHHUS KMHETUYeCKasi SDHEepIusl, npakTuieckoi 3agaun. Kontponupyot
UMITyJIbCA U MEpPaMHU B3aUMOJEHCTBUS npoiiecc, paboTas B rpyIie. AHAIU3UPYIOT
SHEPTUU BBICTYIAIOT CHJIAa U pe3ynbTaThl paboThl. CpaBHUBAIOT

NOTEHLIMAJIbHAs SHEPIUs TeJla | pe3yNbTaThl C paHee U3BECTHBIMU. [[enaroT
BBIBO/JIBI.

16 KauecTtBeHHbIE Pemenne kauecTBEHHBIX AHAIA3UPYIOT YCIOBUS 33]1a4, BBICTPAUBAIOT
3a/lauM Ha 3aKOH | 33]1a4 Ha 3aKOH COXPAHEHUs | JIOTMYECKHUE LIETIOYKU PACCYKICHUI.
COXpaHEHUs MMITYJIbCA W SHEPIHH. Bri6upatot 3¢ ekTUBHbBIE CTIOCOOBI pelIeHUs
UMITyJIbCa U KadecTBEHHOH 3a1aun. PaboTaroT B rpyme.
SHEPrUu AHaIM3UPYIOT Pe3yabTaThl paOOTHI.

CpaBHI/IBaIOT PE3YIbTATHI C paHCC
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HU3BCCTHBIMU. I[e.]'[aIOT BBIBOJBI.

17 Pemenue 3amau 2 | PaccmaTpuBatotcst Cucremaru3upyroT 3Hanus. PemaroT 3agaumn
gactu [ UA 11 3 | MaTeMaTHYEeCKHUE TOAXOIbI Ha 3aKpEIUICHHE MMOHATHM, BRIOUPAIOT
pasnena JUTSL pellieHus 3aa4 ¢ s¢(dheKkTHBHBIE CTIOCOOBI PENICHUS 3a/1a4.
“Mexanuka” UCHOJIL30BAaHUEM PaboTaroT ¢ qaHHBIMH TaOIHI] B YCIOBUAX

COOTHOIICHUHN MEXKTY 3aa4. CYUTHIBAIOT HHPOPMAIIHIO C
MepaMu JABWKEHUS U MepamMu | rpadukoB, quarpamMm. OOCYKIar0T
B3aMMO/ICHCTBUS, pe3ynbTaThl PEIICHUS, 1€JIal0T BHIBOJIbI
BbIpaXkKaeMbl€ 3aKOHAMU

HrroTona, 3akoHaMu

COXpaHEHUSI SHEPTUU U

HMITYJIbCA.

18 Pemrenue Ha ocHoBe noHsTHSI «MOMEHT | BBISBISIOT 0COOCHHOCTH JBMKEHUS TBEPIOTO
MPAKTUYECKUX CHUJIBI» MOJITBEPKIAIOTCS Tena. CucTeMaTu3upyroT 3HaHUS 110
3a/1a4y Ha yCIIOBUA | YCIIOBHUS PaBHOBECHUS PEIICHUIO 3a/1a4 Ha yCIIOBUS PAaBHOBECHUS.
paBHOBECHUS TeJ TBEPJIOTO TeJA. Pemrarot npocreiiiiye 3aa4u Ha 3aKpeIICHUE

OCHOBHBIX NOHATUH cTaTuku. PaboTas B mape,
KOHTPOJIUPYIOT NPABUIBHOCTD
WCIIOJIb30BAaHUS 3aKOHOB CTAaTHKHU MTPU
pELIeHNH pa3HOYPOBHEBBIX 3a7a4

19 Pemenne Pemenne KOHCTPYKTOPCKHUX Cucremaru3upyroT 3Hanus. Pemarot
KOHCTPYKTOPCKHUX | 33]1a4 Ha U3rOTOBJICHUE MPOCTEUIIINE 3a]]a4l Ha 3aKPEIJICHUE
3aJ1a4 Ha CHCTEM TMIPOCTHIX MEXAHU3MOB | OCHOBHBIX MOHSATHHN, JAIOT OIICHKY CBOUM
HU3TrOTOBIICHUE u pacuet KIIJ[ monyyeHHbIX | TUYHBIM pe3yibTaTaM U pe3yJbTaraM
MPOCTHIX YCTaHOBOK HaIMapHUKOB. BHITIOIHAIOT TPOEKTHYIO paboTy
MEXaHH3MOB 10 U3TOTOBJIEHUIO YCTAHOBOK M3 MPOCTHIX

MexaHu3MoB. CUCTEMaTU3UPYIOT
uH(popmManuio B Tabnunax. PaccunteiBaror
KII

20 3auér no Pemenue 3ananuii Tecta no Bri6upatot Hanbonee r¢hekTuBHBIE CTIOCOObI
pElIeHuIo 3a/1a4 TeMe «3aKOHBI COXPaHEHUS. perieHus 3a1a4d. AHAIU3UPYIOT YCBOEHUE
10 TeMe: «3aKOHBI | Y CIIOBUSI pABHOBECHSI» MIpOorpaMMHOTo Matepuana. OCyecTBIsSIOT
COXpaHEHUS B OCO3HAHHOE ¥ MPOU3BOJIHLHOE TTOCTPOCHUE
MCXaHHKE. OTBETOB Ha KaYECTBEHHbBIE BOIIPOCHI B
Ycnosus MUCbMEHHOU (opMme.

PaBHOBECHSL. »

21 [IpakTuueckas Pemiennn npakTudeckux CucremMaTu3upyrOT 3HaHUS 110 TEOPUU
3a7aya. 3a/1a4 10 TEOpUHU KoJebaHuil. PemaroT mpakTuyeckue 3aaaun
OcobeHHOCTH MEXaHMYECKHUX KOJIeOaHMI M0 TEOPUU MEXaHUYECKUX KOJeOaHun
pereHus (Ha OTpabaTHIBAIOTCS OCHOBHBIE (oTpabaThIBarOTCSt OCHOBHBIE TTOHSATHUS
npuMepe MOHSTHUS: aMIUTUTY/1a, aMIUTATY/1a, TIEPUOJI, 4acToTa, (haza
MEXaHNYECKHUX nepuos, 4yactoTa, asza koseOanuit). Pemator npakTuyeckue u
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KoJeOaHui)

konebanuii. Pemarorcst
3aJ]a4M C UCTIOJIb30BaHUEM
YpaBHEHUSI TApPMOHUYECKHUX
KoJieOaHMH, YCIIOBUI SBJICHUS
pe3oHaHca.

KOJINYCCTBCHHBIC 3a1a4u C HCIIOJIb30BAaHHUECM
YpaBHEHUS FApMOHUYECKHUX KOJIeOaHHH,
YCJIOBUU SIBJIEHUS PE30HAHCA.

22 Texcr 3agaun. Pa3zHoypoBHeBbI€ 331aun Ha | PemaroTcst kaueCTBEeHHbIE U KOJIMYECTBEHHbIE
Pabota ¢ CBOMCTBa MEXaHUYECKUX pa3HOYPOBHEBBIE 337]a4l HA CBOWCTBA
YCJIOBHEM 3a/1a4. | BOJIH: OTPaKEHHE, MEXaHUYECKUX BOJIH: OTPaXKEHHUE,

npesomiieHue. Y CJI0BUS npenomiieHue. [Ipu n3yueHnn MexaHn4ecKux
3anay. [lonsaTus: mmHa BOJIH OTpa0aThIBAtOTCS MOHATHUSA: IJIMHA
BOJIHBI, IEPHOJ] KOJIeOaHHA BOJIHBI, TIEPHO/] KOJIeOaHHI YacTHUI] B BOJIHE,
YacTul B BOJIHE, 4aCTOTa 4acToTa KoJeOaHuil.

KOJICOaHUH.

23 Meron Meron pa3smepHOCTEN Ha Pemarorcst pasHOYpOBHEBBIE 3a7ja4M HA
pa3mepHoCTe prUMepe 3a7a4y Ha CBOWCTBA | CBOMCTBA MEXAaHUYECKHUX BOJIH:

IIpU pelIeHun MEXaHUYECKUX BOJIH. unTepdepenms, nuppaxuus. [lpu nzyuenun

¢buznueckux OCHOBHBIE IOHATHS: JUIMHA MEXaHUYECKUX BOJIH OTPa0baThIBAIOTCA

3aza4 BOJIHBI, IEPHO]] KOJIEOaHU MOHSTHSL: JUIMHA BOJIHBI, IEPUOJ] KOJIEOaHU
YacTHI] B BOJIHE, YAaCTOTA YaCTHI] B BOJIHE, YACTOTA KOJIEOaHUH.
konebanuii. IaTepdepennus | OUEHUBAIOT MPaBIOOA00HOCTS,
U 1U(paKkIysg MEXaHUYECKUX | PEATMCTUYHOCTh PE3YJIbTAaTOB (B TOM YHCIIE C
BOJIH. IIOMOMUIBbIO0 METOJa pa3MepHocTel). Pemmator

3aJ]aud HECKOJIbKMMHU CIIOCOOaMHU.

24 3auét no Pemenue 3ananuii Tecra o BriOupatot Hanbomnee 3¢ (heKTuBHBIEC CIIOCOOBI
peleHuo 3a1a4 | TeMe «MexaHHuuecKue peleHus 3a1a4. AHaIM3UPYIOT YCBOCHHE
0 TeMe: KoJIeOaHUs ¥ BOJTHBI» nporpaMmMHOro Matepuaia. OCyecTBIsOT
«MexaHnueckue OCO3HAHHOE U ITPOU3BOJILHOE TOCTPOCHUE
KojeOaHus u OTBETOB Ha KAUECTBEHHBIE BOIIPOCHI B
BOJIHBI» MUCbMEHHOU (opMe.

25 Pe3seps

Pa3nean V «Pemenue 3aga4 mo MoJsieKyasapHoi ¢puszuke. CTpoenne Beniecrsay
(14 yacoB)

26 Hcnonb3oBanue | Harnmsanele mocobus, Wiyt 1 BBIAETSAIOT HEOOXOIUMYIO
HarJIsTHBIX TEXHUYECKUE MH(}OpPMAaLIMIO, UCIIOJIB3YS HArJIsAHbIE
nocoouit u CpeAcTBa, 000pyAOBaHUE Ul | HOCOOUS M TEXHUYECKHE CPeICTBA O0yUEeHHUs
TEXHUUYECKUX 71a00paTOPHBIX 3aHITHH, IpH pelieHnn Gu3nYecKux 3aaad. Pemaror
CPEICTB JUJAKTHYECKUE MaTepuaibl, | pa3HOYPOBHEBBIE KOJIMUECTBEHHBIE,
o0y4yeHus npu yueOHas TuTepaTypa B KayecTBEHHbIE, rpaduuecKre 3a1a4H.
peleHnmn noMoulb JiIs petienus 3a1ad. | OtpabarbiBaeTcsi MOHATUITHBIN anmapar,
¢buznueckux OcCHOBHBIE TIOJIOKEHUS O paccMaTpUBaIOTCS TPAHULBI IPUMEHUMOCTH
3a1a4 CTPOEHUHU BEUIECTBA. 3aKOHOB Ha OCHOBE MOJIENIN “UIcaILHBIN raz’”.

OcHoBHoe ypaBHeHne MKT
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27 Pabora ¢ 3agaun ¢ UCIOJIb30BAHUEM Pematot pacueTHsie 3a1auu ¢
OTKPBITHIM ocHOoBHOro ypaBHeHus MKT, | ncnonb3oBaHrEM OCHOBHOI'O YpaBHEHUS
6ankom ['MA 11 | ypaBHEHHS COCTOSHUSA MKT, ypaBHEeHUsI COCTOSTHUSA UACAIBHOTO
(ETD) WJICaJIbHOTO Ta3a, YpaBHEHUH | raza, ypaBHEHU U30IPOILIECCOB. MOHSATHE

M30IIPOLIECCOB. TIOHATHE a0comoTHas TeMIeparypa u ee GU3nIecKuii

abcoJIroTHAs TeMIepaTypa U3 | CMbICIL. PemaroT 3a1a4uu ¢ UCIIOJIb30BaHUEM

oTkpbITOoro 6anka ['MA 11 CBSI3U MEXYy JaBJICHUEM HJI€aJIbHOTO Ia3a u

(ETD) CpeHEel KHHETUYECKOM SHEPrue TeTI0BOro
JBMDKEHUS €T0 MOJIEKYJI M3 OTKPBITOrO OaHKa
I'NA 11

28 I'padux - 3aa4uM ¢ UCIOJIb30BaHUEM Pemator rpaduueckue 3agauu no
HUCTOYHHK ocHoBHOro ypaBHeHust MKT, | MmonekymsipHoit ¢pusuke. Myt u BeIIEISIOT
uH(bOpMAIIHH. YpaBHEHUS COCTOSIHUS HeoOxouMyr0 HHpOpMaIHiO 13 TpaduKoB

U/1€aIbHOTO ra3a, ypaBHEHUH | M30MPOLIECCOB. YUYaCTBYIOT B KOJJIEKTUBHOM
M30IIPOLECCOB. TOHATHE o0cyx1eHuH BbIOOpa criocoda pereHus
abcoroTHAs TeMiepaTypa. 3ajau.

29 Pabota ¢ I'paduueckue 3a1auu c CaMOCTOATENbHO BHICTPAUBAIOT JIOTHUECKYIO
OTKPBITHIM MCII0JIb30BAaHUEM OCHOBHOTO | LIETIOUKY PACCYKJIECHUMN U JI€Tat0T BBIBOBI.
6ankom ['HA 11 ypaBHeHust MKT, ypaBHeHHsT | Y4YacTBYIOT B KOJUIEKTHUBHOM OOCYXIE€HUU
(ET'D). COCTOSIHUS MICATBHOTO Tra3a, | mpobieMbl. CaMOCTOSITEIbHO BBIPaOaTHIBAIOT
I'padpuueckue YpaBHEHM H30MPOLIECCOB. aJITOPUTMBI UCCIIEI0BATEIbCKON
3a/1a4H. HOHSITHE a0COIIOTHAs JIESITEJIBHOCTH 110 PELICHUIO 33/1a4.

TeMIeparypa U3 OTKpPbITOrO Kontponupyrot nporecc, paboTas B rpyIie.

6anka I'MA 11 (EI'9) AHaIM3UpyIOT pe3yabTaThl pabOTHI.
KoppekTupyroT pe3ynbTaThl A€ATEIbHOCTH.
JlenaroT BBIBO/IBI.

30 Wmmroctpanuu B | 3a1a4M 110 MOJIEKYJIIPHOU VY cTaHaBIMBAIOT CBSI3b MEX]Y YCIOBUEM
3a/la4yax, yTeHue | (PU3MKe C WIUTFOCTPALUSAMHU. 3aJlauM U WUTocTpanuen k 3agade. Myt u
WJUTIOCTPALUi. Bo3MoxxHOCTH MOTy4YeHUs BBIJICJIAIOT HEOOX0AUMYIO HH(OPMALIHIO B

uH(pOopMalLuu ¢ WUTIOCTpalui | pusuke u matemaruke. COTpyAHUYAIOT C

K 3a/1a4aM. YUUTEJEM IIPU PELIEHUH BOIIPOCa.
Hcrnons3ys WILTIOCTpaLvK, YYCHUKH
OTBEYAIOT Ha BONPOCHI, OTBICKUBAIOT
JTOTIOTHUTEIBHYIO HH(OPMALIHIO K YCIOBUIO
3a1a4d. PemaroT kauecTBEHHBIE U
KOJIMYECTBEHHBIE 33JJa4H 110 MOJIEKYJIAPHON
¢buzuke

31 Pemenue 3a1a4u 110 MOJIEKYJIIPHOU CaMOCTOSATENBHO BBICTPAaUBAIOT U IUIAHUPYIOT
KOMOMHHUPOBAHHBI | (PU3HKE C UIUTFOCTPALIUSAMH, MyTh PEIIEHUs] PACUETHBIX, KAUECTBEHHBIX,

X 3a7a4 10 rpaduKkaMu, KaueCTBEHHBIE rpaduuecKux 3aaa4 Mo MOJEKYJISIpHON
MOJIEKYJISIPHOMN 3aJja4uM, pacyeTHbIE 3aJauu. ¢uzuke. [InaHupyrOT NpakTUYECKUE AEUCTBUS
¢buznke paboTe ¢ eqMHUIIAMU U3MEPEHUN U

BO3MOYKHBIMH HX TPEOOPA30BaAHHSIMHU.
Bei0uparot a3 pexTUBHBIE CITOCOObI
MaTeMaTHYeCKUX MpeoOpa3oBaHuil.
AHAJIN3UPYIOT pe3yNbTaThl paboThI.

19




32

Pemenue 3amau ¢
HETIOIHBIMH
JTAHHBIMH (Ha
npuMepe
perieHus 3ana4y
Ha

OTHOCHUTEIbHAS BIAXKHOCTD
Bo3ayxa. [IpakTuueckue
MIPUEMBI U3MEPEHUS
OTHOCHUTEIIbHOU BIIAXKHOCTH C
MOMOIIIBIO TICUXPOMETpA.
Onpenenenne

Hcnons3yroT NpakTUYECKUE IIPUEMBbL
U3MEPEHHSI OTHOCUTEIBHOMN BIaXKHOCTH C
oMOIIbI0 TicuxpomMeTpa. COBEpIICHCTBYIOT
HaBBIKH pa0OTHI C ICUXPOMETPHUYECKOM
tabmuieil. Paborator B rpynnax. Mcnonbs3yror
AHAJIOTHIO B CPAaBHEHHSX CBOICTB BEIICCTB.

OTHOCUTENIbHYIO | OTHOCUTEIHHOM BJIAKHOCTH [TpumensroT MeToa HHPOPMAITMOHHOTO
BIIQ)KHOCTh BO3yxa. PeanbHblii ras. noucka. CTpyKTYypUPYIOT 3HaHUSI.
BO3/1yXa) Bosnyx. ITap. [Ipuunnsl CaMOCTOSTEIPHO CO3/IAI0T CIIOCOOBI PEIICHUS
pa3inuurs B HA3BaHUAX po0GJieM TBOPUYECKOTO U MTOMCKOBOTO
Xapakrepa.

33 Koncrpykropckue | Konctpykropckue 3amaur 1 | Y4acTBYIOT B KOJUIGKTUBHOM 00CYKIEHUU
3aJla4uM U 33J1a4d | 33Jja4M [IPOEKTHOIO paboTel Ha MUHU-TIpOEKTOM. [ImaHupyrOT
MIPOEKTHOTO COJIepKaHUs: MOJIETTh MPAKTUYECKHUE JCHCTBUS 110 ONPEACTICHUIO
COJIepKaHusl. ra3oBOro TEPMOMETPA; OTHOCHUTEJIHOM BJIaKHOCTHU BO3/yXa.

TICUXpoMeTpa Bri6uparot 3¢ pexTuBHBIC CITIOCOOBI pelIeHUs
IIpaKTUYECKOH 3anaun. PaboTator Hax
CO3ZIaHMEM IPOYKTa IMPOEKTA.
KonTponupyrot npouecc, paboras B rpymnrie.
AHaIM3UpyIoT pe3yabTaThl padoThl. [lenaroT
BBIBO/IBI.

34 3auét no Pemenue 3apanuii Tecra o BriOupatot Hanbomnee 3¢ (heKTuBHBIE CIIOCOOBI
pELIEeHUIO 3a1a4 dopme 'NA 11 (EI'D) mo mo | pemienus 3aa4y. AHATU3UPYIOT YCBOCHUE
W3 pazzena pazneny “MonekyispHas porpaMMHOTo Matepuana. OCyiecTBISIOT
«MonekynsipHas | ¢pusuka” OCO3HAHHOE U MTPOU3BOIBLHOE MTOCTPOCHUE
(1117163710 OTBETOB Ha KaYECTBEHHBIC BOIIPOCHI B

MUCbMEHHOU (hopMme.

35 AJroput™ CBoiicTBa TOBEPXHOCTHOTO CaMocTOsITEIFHO BBIPA0ATHIBAIOT AT OPUTMBI
peuieHus cnod xkuakoctu. M3yyenue MCCIIE0BATENBCKON IEATETbHOCTH 110
HCCIIEIOBATENbCK | CBOIMCTB MOBEPXHOCTHOIO M3Y4YEHHIO CBOMCTB OBEPXHOCTHOTO CIIOSI
oif 3a1aun (Ha CJIOS )KUJIKOCTH. *)uakoctu. KoHTponmpyrot mportiecc, paboTas
npuMepe Kanwmnsipasie sBieHus. B IpyIIe. AHATU3UPYIOT PE3YJIbTAThl PAOOTHI.
penieHus 3anay UccnenoBarensckue 3anaun | KoppekTUPYIOT pe3ynbTaThl 1eATEIbHOCTH.
Ha CBOMCTBA Ha OIpEIEIeHUs paanyca HenaroT BeIBOABI. Pemaror
MOBEPXHOCTHOTO | TOHKUX KaIUJUISIPOB. UCCIIeIOBATENLCKUE 3aJa4H Ha OTpeAeTIeHUS
CJI0S1 )KUJIKOCTH) paanyca TOHKUX KauJLIspoB.

36 [IpoekTHbIE CtpoeHue TBEpIbIX TEll. [TnaHupyrOT MpaKkTUYeCcKue TEHCTBUS IO

3agaun. Ilman
paboThI HAJ
MIPOCKTOM.

Pazmune KPHUCTATINIMYCCKUX
U aMop(HBIX CTPYKTYyp. PocT
Kpuctauios. Pemenne
IIPOEKTHBIX 33]a4 110
BbIpalllUBAHHUIO KPHUCTAJIJIOB

HCCIJIETOBAaHUIO OCOOEHHOCTEN CBOMCTB
TBEPABIX TeJ. 3aHUMAIOTCSI [IOUCKOM
nHpopmaruu, paboTaroT ¢ TabIuIamMu B
CIpaBouYHOM uTeparype. Boibuparor
s¢deKkTUBHBIE CIOCOOBI peIIeHUs TPOSKTHON
3ajaun. KoHTpomupyroT nporecc, paboTas B
rpymnne. AHaIU3UPYIOT Pe3yibTaThl paOOTHI.
[lenaroT BBIBOBI.
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37 Pewmenne Pewienne npakTu4ecKux u [TpumeHsIOT MeTO I HH(POPMAITHOHHOTO
pacyeTHBIX 33Ja4 | PACUETHBIX 3a7a4 Ha norcka. CaMOCTOSITENIEHO CO3JJal0T CIIOCOObI
Ha CBOMCTBO ONPEAEICHUE OCHOBHBIX penieHus: mpoOIeM TBOPUECKOTrO U
TBEPJBIX TEII. apameTpoB, IMOMCKOBOro xapakrepa. Koppektupytor,

XapaKTEePU3YIOLIUX OIICHUBAIOT JIEUCTBUS MapTHEpA.

MEXaHUYECKHE CBOMCTBA AHaNM3UPYIOT pe3ynbTaThl PEIICHUS 3a/1a4,

TBEPJIbIX TEJ. UCIIOJIB3Ys CIIPABOYHYIO JIUTEPATYPYy.
Oxka3pIBarOT MOMOIIb HATAPHUKAM IIPU
peIIeHUU KOHKPETHBIX BOIIPOCOB 110
HEO0OXOINUMOCTH

38 [IpakTukym mo [ToBTOpEeHHe Marepuana BoienstoT 1 0CO3HAI0T YCBOGHHOE U YTO €11
peuieHuto 3aaad | pasaena «MoiekyisapHas HY>KHO yCBOMTb. [IpumenstoT Meros
o TeMe ¢dusuka» Pemnenue nH(OpMAMOHHOTO TTorcKa. CTPYKTypUPYIOT
«CBOICTBa 1apOB, | paCYETHBIX 3a/1a4 Ha 3HaHUs1. CaMOCTOSITENIBHO IIJIAHUPYIOT ITYTH
KUJIKOCTEN U CBOMCTBO MApOB, KUJIKOCTEH | pEIICHUSI CAMOCTOATEIbHON PabOTHI.
TBEPIBIX TEI. U TBEPABIX TEI AHaNM3UPYIOT pe3yibTaThl PEIICHUS 3a1a4,
CamocrosiTenbHas WCIIOJIB3Ys CIIPABOYHYIO JIUTEPATYPYy.
pabora.

39 Pe3zeps

Pa3znen VI «OcobenHocT penieHus 3a1a4 no repmoannamMuke» (10 gyacos)

40 I'eomerpuueckass | PabGora raza B YcTaHaBIHBAIOT HEOOXOAMMOCTh BBISICHCHUS
WHTEpIpeTanus TepMoJAMHAMUKe. UTeHue MaTeMaTHYECKON MOJIeNIN MOHITUS «paboTa B
(buznuecKux rpaduxoB. ['ecomeTpuueckas | TepMOJUHAMUKEY, IPAKTUICCKOEC
BEJIMYUH IIPU UHTEpIpeTanus paboThl B MCIIOJIb30BaHUE Ta30B KaK paboyux Teil B
pelieHun 3a1a4y TEPMOIMHAMUKE TePMOJAMHAMUYECKUX cucTemax. Uyt u
o gusuke BBIIETISIIOT HEOOXOIUMYI0 HH(POPMAIIHIO.

O6cyxnaroT 3 PEeKTUBHOCTD UCTIOIb30BAHMS
rpaduyecKoro npeacTaBieHus padoThl B
TEPMOJIMHAMUKE.

41 Pemenne 3akpernseHue NpakTHIeckux | BriaenstoT u 0co3Hat0T YCBOEHHOE U UTO €lle
pacyeTHBIX 33J1a4 | HABBIKOB UCIIOJIb30BAHUS HY>XHO YCBOUTb. [IprMeHstoT MeToz
Ha OTpeNIeTICHUE | OHATUN «BHYTPEHHSS nHpopManmoHHOro norcka. CaMOCTOSITENIHHO
BHYTPEHHEMN SHEPrus» u «paboTa razay. CO3/aI0T CIIOCOOBI pelIeHUs MPodieM
SHEPTUH U Pemenue rpadguyeckux u TBOPYECKOTO U TTOMCKOBOTO XapaKTepa.
paboTsI pacyeTHbIX 3a7a4 KoppekTupyroT, olleHuBaroT AeCTBUA
TePMOIMHAMHUYEC napTHepa. AHATU3UPYIOT PE3YJIbTAThI
KOU CHCTEMBI. pelieHus 3aay.

42 Merton cxem nipu | [Ipaktrdeckue u pacuetHeie | KOppekTHUPYIOT, OLIEHUBAIOT JECHCTBUSA

pCUICHUHN 3a1a1

3a7a4M Ha UCIIOJIb30BaHHE
3aKOHA COXPaHEHUS SHEPTUH
JUISL TETUIOBBIX ITPOLIECCOB.
CxemMmaTnueckoe u
rpaduyueckoe u3o00pakeHue

MIPOLIECCOB 0OMEHA SHEPTHUEH.

napTHepa. AHAJIH3UPYIOT YCIOBHS 3a/1a4,
SIBJIICHUA, KOTOpI)Ie OIIMCAHLbI B YCJ'IOBI/II/I
3agaun. CTPOSIT CXEMBI U TpapUKU.
Oxa3bpIBalOT MTOMOIIL HAITAPHUKAM TTPH
pelIeHnH KOHKPETHBIX BOIIPOCOB T10
HEOOXOINMOCTH.
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43

OcobenHoct
pelieHus 3a1a4
o

MareMaTnueckue nprueMsl
pelIeHus 3a1a4 1o
TEPMOJMHAMUKE. AHAIU3

CamoCTOATEeNbHO BHIPA0ATHIBAIOT aITOPUTMbI
UCCIIEI0BATEIbCKON AEATENBHOCTH IO paboTe
HaJl TEKCTOM 3aJ1a4M 110 TEPMOIUHAMUKE.

TepMoarHamMuke | ycrmoBus 3agad. CocraBienue | KoHTponupyroT mporecce, padoTtas B rpyIime.
CUCTEM YPaBHCHHU IS AHaIM3UPYIOT PE3yabTaThl PAOOTEHI.
pelIeHUs 3a1a4 KoppekTupyroT pe3yabTaThl A€ TeIbHOCTH.

JlenaroT BBIBO/IBI.

44 Pemienne Pemenue 3agay Ha 3aKOH BpIensitoT 1 0CO3HAIOT YCBOCHHOE U UTO €I
KOMOMHHMPOBAHHBI | COXPAHCHUS SHEPTUU JIJISI HY)KHO YCBOUTb. [I[pUMEHSIOT MeTO
X 3a7a4 Ha TEIIJIOBBIX MTPOIIECCOB. nH(popManmoHHOTO Noucka. CTPYKTYypUPYIOT
TIePBBIN 3aKOH [TpumeneHue nepBoro 3akoHa | 3HaHUSA. CaMOCTOSTENILHO CO3/JAI0T CIIOCOOBI
TEPMOJAMHAMUKH. | TEPMOJIUHAMMKH IS perieHus: mpoOIeM TBOPUYECKOTO U

M30IPOIIECCOB B razax MOMCKOBOTO Xapakrepa. KoppekTupyror,
OIICHUBAIOT JICUCTBUS TTApTHEPA.
AHaIM3UPYIOT PE3yabTaThl PEIICHHUS 3a/1a4.

45 Kondepenmus Ha | Dkosoruueckue mpooieMbl OneHnBaOT NPAKTHYECKYI0 HEOOX0JUMOCTh

TeMy HCIIOJIBL30BAaHUS TEIIOBBIX HCIIOIB30BaHMUS TEIIOBBIX MAIIIUH.
«TemmoBeie MaluH. ATbTepHATUBHBIC [IpencTaBiastoT IPOAYKTHI MPOSKTHOU

IBUTATENIN U UX MyTH PEIICHUS TPOOIEMBI JIESITCIIBHOCTH. YYacTBYIOT B TUCKYCCHSX.

pOJIb B )KM3HU 3arpsi3HEHUS OKpY Karoeit CamocTosTenbHO (OPMYIHUPYIOT

YEeJI0BEKA Cpelbl. 3amuTa MPOSKTHBIX MIPETIOKEHUS TI0 PEIICHUIO BOTIPOCA 110
3aJIaHHM 110 TTpodIeMam OoXpaHe OKpYXKarouleil cpepl.

OHEPTETHKHU M OXPAHBI JIeMOHCTPHUPYIOT BO3MOYKHOCTH PacueTOB
OKPYXKaIOILEH Cpebl. KIIJI TennoBbIX MaIlIvH.

46 [IpakTukym mno 3aKOHBI TEPMOAMHAMUKH CaMOCTOsTENBHO BBIPA0ATHIBAIOT AJITOPUTMBI
pEIICHHUO 3a/1a4 pelIeHHEe KaYeCTBEHHBIX H MIPAKTUIECKOH JesaTenbHoCcTH. KoHTpomupyroT
1o TeMe «OCHOBEI | KOJMYECTBEHHBIX 3a7a4 110 nporecc, paboTas B Tpymnie. AHATU3UPYIOT
TEPMOJUHAMHUKN» | TEPMOIMHAMHKE pe3ynbTaThl paboTel. KoppekTupyrot

pE3yNbTaThl AeSATENbHOCTH. JleNatoT BHIBOIBI.
CucremMaTu3upyoT MaTepual.

47 DKCKypCHS C DKCKypCHs C 1eNIbI0 coopa CaMocTOsITEIFHO BBIPA0ATHIBAIOT AT OPUTMBI
1enbio coopa IaHHBIX I COCTaBJICHHUS cocTaBlieHHs onpocoB. KoHTponupytor
JAHHBIX ISt 3aJ1a4 10 BOIMPOCY pacyeTa mporiecc, padboTasi B Tpyrmie. AHATA3UPYIOT
COCTaBJICHUS KII]I TenaoBbIX MaIIuH pe3ynbTaThl paboTsl. KoppekTupytot
3a/1a4 1o BOMPOCY PE3YIIbTaThI AeATEILHOCTH. JleNaloT BEIBOIBI.
pacuera KIT/{ CucremMaTH3UpyIOT MaTepua.

TEIIOBBIX MAIHH

48 Hrorosslii Tect Pemenue 3anay Ha pacuer Bri6upatot Hanbonee r¢hekTuBHBIE CTIOCOObI

o TeMe
«MonekynspHas
¢buzuka.
TepmonnHaMuka»

10 CTPYKTYpe
THA 11 (ETD)

OCHOBHBIX IIapaAMETPOB
ra3oBbIX CUCTEM, KOJINYECTBA
TEIJIOTHI B HEKOTOPBIX
TEIIoBbIX Ipoueccax, KI1/]
TEIUIOBBIX MalINH, pabOTHI B
TEPMOJAUHAMUKH C
HCITOJIb30BAaHNUEM IIEPBOTO
3aKOHA TEPMOJUHAMUKHU

penieHus 3a1a4d. AHAIA3UPYIOT YCBOEHUE
MPOrpaMMHOTO Matepuana. OCyIecTBISIIOT
OCO3HAHHOE M TPOU3BOJILHOE TIOCTPOCHUE
OTBETOB Ha KAYE€CTBEHHBIE BOIIPOCHI B
MUCbMEHHOU (popme.
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49

Pe3eps

Paznea VII “OcHoBHBIE MOAXO0AbI K PELIEHUIO 32/1a4 110 JJIEKTPOCTATHKE U 3aKOHAM

MOCTOSIHHOTO ToKa” (21 4yac)

50 [TpuHumn Pemenue rpaduyeckux, Wiyt 1 BBIAETSIOT HEOOXOIUMYIO
CUMMETpPHUU NIPU | KAYECTBEHHBIX, nH(pOopMaIKIo. YUacTBYIOT B KOJJIEKTUBHOM
peleHnH 3a1a4 KOJINYECTBEHHBIX 33724 Ha 00CYX/IeHUHU B3aUMOACHUCTBHI
o 3aKOH COXPaHEHHUS HARJIEKTPU30BAHHBIX TEJl.. AaHATU3UPYIOT
AJIEKTPOCTATUKE | AJIEKTPUYECKOTO 3apsiaa u XapakTep 3EKTPOMArHUTHBIX

3akoH Kynona B3auMOcHCTBUI. PemaroT 3agauu.
CucTeMaTH3UpPYIOT MOJyYCHHbIE 3HAHUS.

51 [punHnmn [TpuHIMI CUMMETPUHU TIPH Y4acTBYIOT B KOJUIEKTUBHOM OOCYXACHUH
CUMMETpPUHU NIPU | PELICHUU TpaPUUECKUX, pa3IUYMii B IPOSBICHUSAX
pelIeHnu 3a1a4 KauyeCTBEHHBIX, AIEKTPOCTATUYECKUX TOJIEH Pa3IHMUHBIX
o KOJINYECTBEHHBIX 33724 Ha MCTOYHUKOB. BBIAETSAIOT 371eMEHTHI
JNEKTPOCTATUKE | pacyeT HAMPSKEHHOCTH CUMMETPUHU Ha KapTax EKTPUUECKUX TOJEH.

AIIEKTPOCTATUYECKOTO mouist, | CHCTEeMaTU3UPYIOT MaTeprall. AHATU3UPYIOT
Pa3HOCTH MOTEHIINATIOB, PE3yNbTaThl, AENAIOT BBIBOIBI.

SHEPTUU DIEKTPUIECKOTO

OIS

52 Anroputm Anroput™m peuieHus 3a7a4d Ha | Mcmoip3yroT METO/ aHAIOTHil TPU pelIeHUH
pereHus 3a1a49 OTIpeieIeHne OCHOBHBIX 3a]1a4d Ha OTpE/IeTICHNE OCHOBHBIX
Ha ONpe/eNieHue | XapaKTePUCTHK MO XapaKTEPUCTHK JIEKTPOCTATUUYECKOTO MOJIs
OCHOBHBIX 3apsHKEHHON TUIOCKOCTH, 3apsDKEHHOMN TIOCKOCTH, Cepsl, Imapa.
XapaKTEPUCTHK cdepsl U mapa. Hcnonb3ytoT rpadudecKyro HHTEPIPETAIUIO
TIOJISL 3apSKEHHOU M300pakeHUs KapT moJiel
IJIOCKOCTH,
cdepsl 1 mapa.

53 Anroputm Anroputm peleHus 3ajad Ha | Micnmonb3yroT MEeTO1 aHaJIOTHi MPH pelleHun
pereHus 3a1a9 OTIpeieIeHne OCHOBHBIX 3aj71a4d Ha OTpe/IeTICHNE OCHOBHBIX
Ha ONpeZieNIeHHe | XapaKTepUCTHK MOJIs XapaKTEPUCTHUK JTEKTPOCTATUYECKOTO OIS
OCHOBHBIX 3apsHKEHHOM TUIOCKOCTH, 3apsDKEHHOMN TIOCKOCTH, CQephl, 1mapa.
XapaKTePUCTHK cdepsl U mapa. Hcnonb3yroT rpaguuecKyto HHTepIpeTaIHio
TIOJIS1 3apSKEHHOU n300paxxeHust KapT nosuei
IJIOCKOCTH,
cdepsl 1 mapa.

54 [udpossie Enunas komtexkuus LIOP Pabotarot ¢ kaTamorom EnnHol komiekuun
obpasoBatenbHbIe | http://school- LIOP http://school-collection.edu.ru/
pecypchl B collection.edu.ru/ PaboTa ¢ PaGoratot ¢ katanorom. PaccmarpuBator
MTOMOIIIb katasiorom. [Ipumepsr MIPUMEPHI PEIISHUS 32,124 TT0 AJIEKTPOCTATHKE
pelaromeMy peleHus 3a1a4 1o u3 koyuiekimu L{OP. Pemrator kauecTBEHHbIE
3amauu (Ha AJNIEKTPOCTATHKE U3 Y pacyueTHbIE 3a/1a4. AHATU3UPYIOT H
npuMepe 3agad 1o | koekuu LOP KOPPEKTHPYIOT PE3yJIbTaThl AEATEIbHOCTH.
AIIEKTPOCTATUKE) JlenaroT BBIBOIBI.
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Mertons! u
MIPUEMBI PeIIEeHUS

MeTo1bl ¥ TPUEMBI PELLIEHUS
3a[a4 Ha OINpecIICHUE

BhICTpanBaroT JOrM4ECKYIO LEMOUKY
paccyXIeHUN MpU aHaIU3€ YCIOBUA 3a/1ay.

3aJa4 Ha JIEKTPOEMKOCTHU Y4acTBYIOT B KOJJIEKTHBHOM OOCYKICHUN
orpezeneHue KOHJICHCATOPOB, CUCTEMBbI YCIIOBUS 33]1a4, IOJIXOJI0B K PELICHHUIO.
JJIEKTPOEMKOCTH | KOHJIEHCATOPOB JenaroT BEIBOABI. YHaCTBYIOT B 00CYXICHUU
KOHJICHCATOPOB, BBIBOJIOB, AHATTU3UPYIOT U OOBSACHSIOT
CUCTEMBI pE3yJIbTaTHI.

KOHJICHCAaTOPOB

56 Pemenue 3anau Pabora c paznenom OTBICKMBAIOT U CUCTEMATU3UPYIOT 337a4uH IO
Ha U3 OTKPBITOrO | “DieKkTpoauHamMuKa’ B TEOpUHU KOH/AEHCATOPOB. CaMOCTOSITEILHO
Oanka 1A 11 oTKpbITOM Oanke ['MA 11 BBIPA0ATHIBAIOT AITOPUTMBI ITPAKTUYECKON
(ETD) (ETD2), ®UIIN Ha JIEATENBHOCTHU. PelIaroT kaueCTBEHHbIE U

orpezeseHue pacueTHble 3agaun. KonTponupyrot npoiecc,
AIIEKTPOEMKOCTHU pabotas B rpynime. AHATU3UPYIOT PE3yabTaThI
KOHJICHCATOPOB, CUCTEMBI paboTsl. KoppekTupyrot pe3yabTaTsl
KOHJIEHCATOPOB. DHEPrus JeSITEIbHOCTH. [lenatoT BEIBOIBI.
AIEKTPUYECKOTO MO

KOHJICHCATOPOB

57 Tect o Teme Pemenue 3aiay Ha 3aKoH BriOupator Hanbomnee 3¢ (heKTuBHBIC CIIOCOOBI
«Qnekrpocratuka | Kynona, mpuHiun pelieHus 3a1a4. AHATU3UPYIOT YCBOCHUE
» IO CTPYKTYpE CYINEPHO3UINH NOJIEH, pacyeT | mporpaMMHOro Matepuaina. OCylecTBIsSIOT
I'MA 11 (EI'D) OCHOBHBIX XapaKTEePUCTUK OCO3HAHHOE U MTPOU3BOIBLHOE MTOCTPOCHUE

AJIEKTPOCTATUYECKOTO MOJISI, | OTBETOB HA KaUECTBEHHBIE BOIIPOCHI B
TEOPHIO KOHEHCATOPOB UCbMEHHOU (hopMme.

58 KonunuectBennsie | [Ipuemsl pacyera CaMOCTOSATENbHO aHAIU3UPYIOT YCIOBUS
(pacueTHblIe) COIPOTHUBIICHUS CJIOKHBIX 3a]1a4, COCTaBJISAIOT IJIaH PEILEHUs, YEPTST
3aJ]aud Ha 3aKOHBI | SJIEKTPUYECKUX LIENeH. CXEMBI AIEKTPHUUECKUX LETEH.

MTOCTOSIHHOTO 3aauM Ha ONMCaHue CucreMaTH3UpPYIOT U3Y4YEHHOE.

TOKa AIIEKTPUUYECKUX LIeTIel Beicka3biBatoT B yCTHOM (popMe CBOE MHEHHE
MIOCTOSIHHOTO 0 PaIMOHATBHBIX MYTSAX PEIICHUS 3a/1a4
AIIEKTPUYECKOTO TOKA C
OMOIIbI0 3akoHa OMma Ji1st
IIOJHOM 1enu

59 Meroap! pemienus | [IpakTuyeckue 3apaun Ha CaMOCTOSITEIHFHO CO3/Iat0T CIIOCOOBI PEIICHHUS
MPAKTUYECKUX U | 3aKOHBI [TOCIEIOBATENBHOTO | MPOOJIEM TBOPUYECKOTO M TOMCKOBOTO
SKCIIEPUMEHTAJIBH | U apajuIeIbHOTO xapaktepa. KoppekTupyroT, OleHUBaoT
BIX 337324 COEZIMHEHUS MPOBOHUKOB, JeicTBUS MapTHepa. AHAIU3UPYIOT

CMEIIIaHHOE COEANHEHHE pe3yJbTaThl PEeIIEHUs 3a]]a4 Ha 3aKOHBI
IIPOBOJTHUKOB MOCJIEI0BATENBHOTO U apallIeIbHOTO
COEIMHEHUS TIPOBOIHUKOB.

60 Anroputm Anroput™m peuieHus 3aj1ad ¢ | Mcnoias3yroT anropuTtM pemieHus 3ajad Ha
peleH s 3a/1a4 ¢ | UCIIOJIb30BaHUEM IPaBUII npasmia Kupxroda nms pacuera neneit
ucnonb3oBanueM | Kupxroda. MIOCTOSIHHOTO TOKa. AHAJIU3UPYIOT CXEMBbI
MpaBUII AIIEKTPUUYECKUX IIeTel, COCTABIISAIOT
Kupxroda. HKBHUBAJIEHTHBIE BAPHAHTHI, OCYIIECTBIISIOT

CaAMOKOHTpPOJIb U B3aUMOKOHTPOJIb
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61

DKCKypcHst AJis
coopa

KauecTBeHHEIE,
AKCTIEPUMEHTAIbHBIC,

Wiyt v BBIICNISIOT HEOOXOAUMYTO
nH(pOpMaIHIO. YYacTBYIOT B KOJJICKTUBHOM

uHpOopMaIu 3aHUMAaTeIbHbIC 33/1a4H, 00CYX/IeHUU IPUMEHEHUS STUX TOHATHH B
COCTaBJICHUSI 3aJjaud C TEXHUYECKUM KH3HU. COCTaBIIAIO U PELIalOT KaueCTBEHHBIE,
3aJa4 Ha coJiepKaHueM Ha HKCIEpPUMEHTANIbHbIC, 3aHUMAaTENIbHbIC 3a]]aul
olpeJiesIeHue ornpeeneHue padboTsl U Ha onpezeseHre paboThl U MOIIHOCTH
paboThl 1 MOIITHOCTH 3JEKTPUIECKOTO AIIEKTPUUYECKOTO TOKA. AHATM3UPYIOT
MOIIIHOCTH TOKa. pe3ynbTarel. KOppeKTUpyroT pe3yabTarsl.
AJIEKTPHYECKOTO

TOKa

62 OtkpeiThiil 6ank | OTKpbITHI Oank [TUA 11 PabotaroT ¢ nHpOpmManuei mno
I'MA 11 (EI'D) (ET'D) (OnexkrpoarHamMuKa). | CHCTEMaTH3aIlMH 3a7a4 U3 OTKPBITOro OaHKa
(OnexkTponuHamu | PerieHue kaueCTBEHHBIX, EI'D no onpenenenuto 3/1C 1 BHyTpEHHETO
Ka) pacyeTHBIX 33734 Ha COIIPOTHUBJIEHUS UCTOYHHUKA TOKA.

ornpezeneHue CamoCTOATEeNBHO BBIPA0ATHIBAIOT aITOPUTMBI

JIEKTPOJBIIKYILEH CHITBI nesrenbHocTH. KoHTpoiupyroT npouecc,

MCTOYHMKA TOKA. 3akoH OMa | paboTas B rpyIIe M0 PEIICHUIO 33134 C

JUIs TIOJTHOM LIeTIH. UCMOJIb30BaHUEM 3aKkoHa OMa /17151 TOJTHOM
Henu. AHATU3UPYIOT pe3yabTaThl pabOoThHI.

63 Mertoap! perienust | KomGuHupoBaHHbBIE 331241 CamocTOoATeNbHO BbIPA0ATHIBAIOT aJITOPUTMbI
Ka4yeCTBEHHBIX Ha ONHCaHUE LeTeH peleHns KaYeCTBEHHBIX 3a/1a4. PemaroT
3a1a4 HOCTOSIHHOTO KadyecTBEeHHbIE 3a1aui. KoHTpoaupyroT

AIIEKTPHUYECKOTO TOKA B nporiecc, padboTas B rpyIie. AHAIU3HPYIOT
3JIEKTPOJIUTAX, BAaKyyMe, pe3yiabTathl paboTel. Koppektupyror
raszax, MOoJyIpOBOAHHUKAX pe3yJbTAThI ACSITEIBHOCTH. J{€1at0T BEIBOIBI.

64 Pemenue KoHcTpykTopckue 3a1auu o | AHaIU3UPYIOT CBOM BO3MOKHOCTH 110
MIPOEKTHBIX U KEJTAaHWIO: YCTaHOBKA IS peanu3anyu nmpoekTa. PazpabaTeIBaroT miaH
KOHCTPYKTOPCKUX | HarpeBaHMS KHUJIKOCTH Ha BBITTOJIHEHUS MTpoekTa. Pemmaror
3a1a4 3aJJaHHYIO TeMIIepaTypy, KOHCTPYKTOPCKHUE 33/1a4H I10 JKEJIAaHUIO:

MIPOEKTHI M MOJICITH YCTaHOBKA IS HAarPeBaHUS )KHUIKOCTH Ha
ANEKTPUPULIUPOBAHHOMN 3aJJaHHYIO TeMIepaTypy, IPOEKThl U MOJIENU
BUKTOPUHBI, MOJICITH AIIEKTPU(PHUIMPOBAHHON BUKTOPHHBI, MOJIEIN
U3MEPUTENBbHBIX PUOOPOB, U3MEPUTENIbHBIX PUOOPOB, MOJIENIN «IEPHOTO
MOJIENTN «HIEPHOTO SMIHUKa» U | SMIUKa» U APyTHE
Apyrue

65 Tect nmo Teme Pemenne 3a1a4 Ha 3aKOHBI Bri6upatot Hanbonee 3¢ hekTUBHBIE CLIOCOOBI

“IlocTosTHHBIN
BIEKTPUYECKHUI
TOK” IO
crtpykrype I A
11 (EI'D)

MMOCTOAHHOTI'O TOKA, pacucT
OCHOBHBIX XapPaKTCPUCTUK
SJICKTPHUICCKUX ueneﬁ

pelieHus 3aa4. AHATH3UPYIOT YCBOCHHE
nporpaMMHOro Marepuana. OCyIIecTBISIOT
OCO3HAaHHOE M TIPOU3BOJILHOE MTOCTPOCHUE
OTBCTOB Ha KAYCCTBCHHBLIC BOIIPOCEHI B
MUChMEHHOU (hopme.

Peseps: S yacos

Hroro: 70

IIpumepHOe TEMaTHYECKOE IUIAHMPOBAHME YJIEKTHBHOTO NpeaMeTa 1o ¢pusnke (¢
omnpesesieHHeM OCHOBHBIX BUIOB y4eOHOI 1esITeJIbHOCTH 00y4aI0IHUXCS)
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11 kiaace

Tema ypoka

DneMEHTBI COEpKaHUs

XapaKTepUCTUKA JACATEIbHOCTU YUAITHXCS

Paznen VI «®usuyeckas 3agaya. [IpaBuiia u npuemMbl petenns Gu3nIecKuX 3a1a4»
(IToBTopenne) (7 yacos)

duznueckas
3aga4ya. MeToabl
penieHus 3ajiay.
Drarbl paboThI
HaJ 3aJa4ei.

®usnueckas 3anaya. Coctan
bu3nveckoil 3a1aun.
Knaccugukanus Gpusnaeckux
3aj1a4 10 TPEOOBAHMIO,
COJIEpKaHUI0, CIIOCO0Y

OO0cyxmaroT BOIpoc pabOTHI C TEKCTOM 3a7ad,
CHCTEMAaTH3UPYIOT MaTepHall 1o
KJIaccu(uKanuy 3a1a4. AHATU3UPYIOT
331241, KOTOPbIC MTPEACTABICHBI I BBIOODA.
Pa36uBaroT mpoiiecc penieHus 3a1a4u Ha

[ToBTOpeHue 3aaHus, crnoco0y pemeHus. | atanbl. OOMEHUBAIOTCS pe3yIbTaTaMu

MIPOTPaMMHOI0 AJITOPUTM pElICHUS 3a]1a4 110

Marepuania buzuke

Kiaccuueckue Pewenune kiaccuueckoin BbIaenstor u aHanM3upyroT YCBOEHHOE PaHee.

¢buznyeckue ¢duznueckoil 3a1auu, PaccmaTpuBaroT npumepsl KI1acCu4ecKux

3a/1auu. MPaKTUYECKOU 3a/1a4u U 3aja4 B (pu3uke, paboTaloT B IpyIIIe.
BBITIOJIHEHHE Cocrasisiro 1mad paboThI HA/T 3aaueii.
HCCJIEIOBATENbCKOM paboThl. | AHATU3UPYIOT Pe3yabTaT

Meroaunueckue MeTtoauueckue nocodus mo Pabora c undopmarieil B npeagaraeMbix

mocoous 1o peleHuro 3a1a4 1o pusuke METOJAMYECKUX MOCOOUIX K KypCy U

PCUICHUIO 3a/1a1

yueOHuKax. PaboTa ¢ conepxkanuem no
BOIIPOCY IPUMEPOB PEIICHHMS 3a/1a4, YKa3aHHSI
aJICOPUTMa PEIICHUS 3a/1a4 TOT'0 HJIK HHOTO
kiacca. OOpasiibl peleHus cepui 3aiay.
AHan3upyrot uHpopmaino. OOMEHUBAIOTCS
OIIBITOM

Knaccudukanms
3a/1a4 1o
pa3InyHbIM
MpU3HAKaM

[TonGopka pa3nmu4HBIX 33124,
OTIIMYAIOIINXCS 10
paSHHqHBIM HpI/ISHaKaM

Pabota ¢ uadopmanmeit. CpaBHUTETHHBIN
aHaIu3 MPUMEPOB aOCTPAKTHBIX U
KOHKPETHBIX 3a]1a4, 33/1a4 C
MIPOU3BOJICTBEHHBIM U KYJIBTYpPHO-
HCTOPUUCCKHUM COACPKAHUEM,
3aHUMAaTeNbHBIX 3a/1a4. CHCTeMaTHu3alus
3aja4 1o crnocoOy 3a/1aHusl yCIOBUS
(TexkcToBble, rpaduueckue, 3a1a9n-pUCYHKH,
3a/1auy — OTIBITHI).

HccnenyroT npuMepsl 3aad, pa3indaronuxcs
10 CTETICHU CIIOKHOCTH. JleTaroT BBEIBOIBI

OcobenHoctH
HeKOTOpBIX BUI0OB
3am1a4

[TonGopka pa3nu4HbIX 337124
(rpaduueckue, pacueTHbIE,
TBOPUYECKUE)

PaGoratot B rpynmax. AHaTU3UPYIOT
MIPUMEPHI 33/1a4 U3 MOJ0OPKH, TIPEAJIOKECHHOM
yuurenem. MccnenyroT ocobeHHOCTH

(rpaduueckue, (GbOopMyIUPOBOK BOIIPOCOB B PACUETHBIX U
pacueTHsle, TBOpYECKUX 3a/1a4ax. CpaBHUBAIOT
TBOPYECKHE) pe3yabTaThl aHAIN3a. [lenaroT BRIBOABI.
OneHouHsle [Ton6opka orieHOUHBIX 3a/1a4, | PaboTaroT B rpynmnax. AHaIU3UPYIOT

3a/la4, 3a/1a4M ¢ | 3a]1a4 C HEMOJHBIMU MIpUMEpHI 3a/1a4 U3 MOJ00PKH, MPEATIOKEHHOM
HEMOJIHBIMU naHHbIMU. KauecTBeHHbIE yuutenem. VccrneayoT 0coOeHHOCTH
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JTAaHHBIMHU. 3a/1a4u, 3a/1a49M C (hOpMyITHPOBOK OTBETOB B OIICHOYHBIX
KauecTBennsie TEXHUUYECKUM COJIep’KaHueM. | 3afauax. MccienyroT nanHble yclioBuUs 3a1a4u
3aJ1a4, 3a]1a41 C C HETIOJIHBIMU JTaHHBIMU. PaboTatoT ¢
TEXHUYECKUM nH(popMalel B 3aJja4ax ¢ TEXHUUYECKUM
COJIEp’)KaHUEM. coJiepKaHueM. AHAIU3UPYIOT OCOOEHHOCTH
dbopMynupoBoK. JlenaroT BIBOIBI

7 3anaumarensHbie | COOpHUKH 3a/1a4. TEKCThI Paboratot B rpymnmax. AHaATU3HPYIOT
3a1a4d. 3a/1a4k ¢ | 3a]1a4 C OJIMMITUATHBIM MIpUMEpHI 3a/1a4, eNal0T MOAOOPKH 3aa4.
HUCTOPUIECCKIM coJlepiKaHueM HccnenyroT ocobeHHOCTH (hOPMYITUPOBOK
coJiep>KaHueM 3aHUMAaTeNbHbBIX 3a/1a4. MccaenyroT 1anHbIe

yCIIOBUS 334 C UCTOPHUUECKUM
coaepxanueM. PadoTaror ¢ nadopmaruen.
AHaIM3UPYIOT 0COOCHHOCTH (OPMYITUPOBOK.
JlenaroT BHIBOIBI

Pemenue 3anau B pazaene | X “JaekTpoMarHuTHbIE KOJe0aHUSI M BOJIHBI” (25 yacoB)

8. Marematnueckue | MareMarndeckoe ONMCcaHue Hcnosnb3ytoT BO3MOXKHOCTH
MIPUEMBI MEXaHUYECKUX KOJICOaHUH. MaTEeMaTHUYECKOTO aHalnu3a Ui OIUCAHUS
OIMCaHUSA Pemenus ocHoBHOTO MEXaHUYECKUX KOJIeOaHU!, aHATH3HPYIOT
MEXaHUYECKUX ypaBHEHHUS K0JeOaTeNbHOTO | pelIeHHs] OCHOBHOT'O ypaBHEHUS
KoJieOaHu i nBukeHusi. OCHOBHBIE KoJiebaTenbHOro IBIKeHUs. PemaroT 3anaun

MOHSTUI KOJIe0aTEIbHOTO Ha 3aKpeIUIeHHe OCHOBHBIX OHATUHN
JIBUKCHWSI, OCHOBHBIE K0J1€0aTeIbHOTO ABUKEHU S, OCHOBHBIE
XapaKTePUCTUKU XapaKTePUCTUKU MEXaHUYECKUX BOJIH.
MEXaHUYECKUX BOJIH.

9. Pemenue 3amau [TpakTHueckue 3a1a4n HA Bri6uparot Han6osee 3¢ peKTUBHBIC CITIOCOOBI
o teMe: «Cuina oTpeziesIeHne OCHOBHBIX pelieHus 3a1a4. AHaIU3UPYIOT YCBOEHUE
Awmrmepa u MOHSTHI TEOPUU MArHUTHOTO | MPOTPaAaMMHOT0 MaTepuana. OCyIecTBISIOT
Jlopenna» nonst. [IpaBuiio neBou pyku OCO3HAHHOE ¥ TPOU3BOJILHOE MMOCTPOEHUE

10 OIIPEJIEIICHUIO OTBETOB Ha KaY€CTBEHHBIE BOMIPOCHI B YCTHOM
HaIpPAaBJICHUS IEUCTBUS CHII U TMcbMeHHOU (popme. Permarot 3aaum Ha
Awmriepa u JlopeHria. onpezaenenue cui Amnepa u Jlopenua
CamocrosrenbHas paboTa 1o

pEIIeHHUIO0 3a/1aHni TecTa

10 Cuctemaruzanus | OTkpbIThii Oank [TUA 11 PabotaroT ¢ nHpOopmMaruei. AHaATU3UPYIOT
3a/1a4 ¢ (ETD). “OnexrpomMarHuTHbeIe | TEKCTHI 3a/1a4. CHCTEeMAaTU3UPYIOT 1O
KOHKPETHBIM SBIICHUS ’, 33/1a4U TI0 TEOPUU | COAEPIKAHUIO. PEIIaroT 3aa4u B TPYIINax.
TEMaTUICCKHM MarHUTHOTO TIOJIS OcCylIecTBIAIOT CAMOKOHTPOJIb U
coJiep>kaHueM (Ha B3aMMOKOHTPOJIb PU PEUICHUH 3a/1a4 110
IIPUMEPE TEMBI TeMme “MarnutHoe nosue”

“MarauTHoe
rose”
11 “Kaxnoe cioBo 3aa4uM pa3HbIX BUJIOB Ha AHaIM3UPYIOT TEKCTHI 3a/1a4. PaboTarot B

JIOJDKHO UMETH
cmbicn”. PaGora ¢
HOHSITUMHBIM

OMMCaHNe SIBJICHUS
ANEKTPOMATHUTHOMU
VHIYKIIUU: 3aKOH

arrapaTom u

BHCKTpOMarHHTHOﬁ

rpymnmne. PemaroT 3aj1aun pa3HbIX BUAOB Ha
OINMCAHUE SBJICHUS 3JIEKTPOMAarHUTHON
UHAYKIUUA. OCYIIECTBIIAIOT OCO3HAHHOE U
IIPOU3BOJILHOE ITIOCTPOEHHUE OTBETOB HA
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bu3mIeCKUMHU
TepMHUHAMU

WHAYKIUH, TpaBuiio Jlenna,
Ha onpe/eiIeHue
WHIYKTUBHOCTH, SHEPTUU
MAarduTHOTO IIOJIS.
duzndeckre NOHITHS U
TEPMHUHBI

Ka4eCTBEHHbBIC BOTPOCHI B YCTHOU M
MUChMEHHOU (hopMme.

12 TpeboBanus k TpeboBanus k opopmiiennto | CamocToATENbHO (POPMYIUPYIOT IPOOIIEMY,
0(OpMIICHUIO pereHus: GU3NIeCKOu CBSI3aHHYIO ¢ 0OpMIICHUEM (PU3HUECKUX
pelieHus 3a1a4d. DIIEKTpPOMarHuTHas | 3a7a4. BrICKa3bIBaroT COOCTBEHHOE MHEHUE
¢busnueckoit uHAykuus. Hanpasnenue o npoOGieme. PemaroT 3a1auu Ha sIBI€HUE
3a/1a4H. MHAYKIIMOHHOTO TOKA. camouHAyKIH. CpaBHUBAIOT BapUAHTHI

SIBieHure caMOMHIYKIUH. pelieHus u opopmileHus 3a1au.
O/1C camouHIyKIMY. OcyliecTBIIsAI0 KOPPEKTUPOBKY
NHIyKTUBHOCTb.

13 [Ipuemsl u OtkpeiThiil 0ank ['TMA 11 Paboratot ¢ nHpopmarmeit. AHATU3UPYIOT
CTIOCOOBI (EI'3). DnexkrpomMarHuTHbIE ycnoBus 3a1a4. CucreMaTU3UpyIOT MaTepual.
pelieHus ABIIeHUs. SIBeHNE PemaroT ananoru4Hble 3a1a4u Ha SIBICHUE
buznvecknx AJIEKTPOMAarHUTHOU CaMOMHIYKIUH, OIIPEJIEIEHNE IHEPTUU
3anad. Meton WHAYKIUU, CAMOUHTYKITHH MarHUTHOTO TOJIs. [[enaroT BEIBOABI O TOM,
aHAJIOTUH. IIPU PELICHNUN KaKHX 33a]a4 YMECTEH B

MCIOJIb30BAaHUHU METOJ] aHAJIOTUI

14 OddexTuBHOCT, | 3a7a4M HA pacyETHI IeTel AHaIM3upyroT ycaoBus 3aAad. Pemator
MaTEeMaTHUYECKUX | IEPEMEHHOI0 TOKa: 3aJ1a4M Ha pacyeT Liened IepeMEHHOro TOKa ¢
METOJIOB PEUICHHsI | XapaKTe-PUCTUKH UCIOJIb30BaHUEM TpaduyecKoro MeToia
3a/1a4 110 pU3MUKE | IEPEMEHHOTO pellieHus 3a1a4, ¢ IOMOIIbIO COCTaBJIEHUS

AIEKTPUUYECKOTO TOKA, CUCTEeM ypaBHEHHMIA. PernaroT 3a1auu B o01iem
AIIEKTpUYE-CKHE MAIINHBI, BU/JIE, pabOTAIOT C €IMHUIIAMHU U3MEPEHUH.
TpaHchopmaTop. Ocy1ecTBIISAI0 KOHTPOJIb M CAMOKOHTPOJIb

15 O¢ddexTuBHOCT, | 3a7auM HA pacyeThl enen AHanu3upyroT yciaoBus 3aaad. Pemator
MaTeMaTHYeCKUX | IEPEeMEHHOro TOKa: 3aJ]a4M Ha pacyeT LeNel IEPEMEHHOr0 TOKa ¢
METOJIOB PELIeHUsI | XapaKTe-pUCTUKU MCTIOJIH30BAaHUEM METO/Ia BEKTOPHBIX
3aja4 1o (pU3MKe | MepeMEeHHOro nuarpamm. Pemarot 3agauun B 0011eM BH/IE,

AIIEKTPUYECKOTO TOKA, paboTaroT ¢ eqMHUIIAMHU U3MEPEHUH.
AIIEKTpUUYE-CKHE MAllluHBbI, Ocy1ecTBIISAI0 KOHTPOJIb M CAMOKOHTPOJIb
Tpanchopmartop.

16 Tect o Teme Pemenue 3anay Ha siBeHue Bri6bupatot Hanbonee 3¢ hekTUBHBIE CLIOCOOBI
“SIBnenue 3JIEKTPOMarHUTHOM peleHus 3a1a4. AHaIM3UPYIOT YCBOCHHE
AJNEKTPOMAarHuTHO | MHAYKLIHUHU, pacyeT Lenen IIpOrpaMMHOTro Marepuana. OCymecTBIsIIOT
1 MHIYKIHH. HEPEMEHHOTO OCO3HAHHOE U ITPOU3BOJILHOE TOCTPOCHUE
[lepemeHHbII IIEKTPUYECKOTO TOKA OTBETOB Ha KaUE€CTBEHHBIE BOIIPOCHI B
AIIEKTPUYECKHUI MUCbMEHHOU (hopme.

TOK” T10
ctpykrype I MA
11 (EI'D)
17 Martemaruka npu | YpaBHEHHI KoneOaHUN Ha [IpoBepsArOT CBOM 3HAHUS 11O TEOPUU

peleHnmn

OCHOBE€ aHAJIOTHUH ITPOLECCOB,

MEXaHWYECKUX KojebaHwuii, paboTas B mape.
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(buzHUecKux

MPpOUCXOaAIIHNX B

MopaenupyroT CUTyaluIo B 3JIEKTPUIECKON

3ajad - MEXaHUYECKUX U KoJsie0aTenbHON cucteMe «kojedaTeabHbIN
WHCTPYMEHT AIIEKTPUYECKUX KOHTYp». VICIIOIB3yI0T aHAJIOTHIO B
UCCIIeIOBAHMSL. KoJIeOaTeNbHbIX CHCTEMAX. [I0CJIEI0BATEIbHOCTH MaTeMaTHYECKUX
Ilepuon m yacrora peoOpa3oBaHuil, 3aHUMAIOTCS
koneOanuit. [lukmmaeckas HCCIICIOBAHUSIMHA. AHATU3UPYIOT
yacToTa u (haza KosebaHui. pe3yibTaThl. JlenaioT BEIBOAKI.
18 Komnbrotepusie | OTpaboTka NPaKTUYECKUX Hcnonb3yroT KOMIBIOTEPHBIE U
TEXHOJIOTHH Ul | HABBIKOB MO PELICHUIO 33J]a4 | KOMMYHUKATHBHBIC TEXHOJIOTUH IS
MOJICJINPOBAaHUS | HA XapaKTEPUCTUKU MOJICJIMPOBaHMs Ipolecca KosiebaHui B
IIPOLIECCOB AIIEKTPOMArHUTHBIX KosiebaTenbHOM KOHType. COCTaBISAIOT
Kosie0aHui B CBOOOJHBIX KOJeOaHUH AJITOPUTM TOCTPOEHUS PEIICHUS TAKHUX 3a/1a4.
KoJ1e0aTenbHOM BeiOuparot 3 pexTHBHBIE CITOCOOBI
KOHTYpE MaTeMaTHYECKUX IIpeoOpa3oBaHuil.
AHaIU3UpyIOT pe3yabTaThl pabOTHI.
19 PuznyecKui OTtpaboTka NpakTUYECKUX Hcnons3yroT KOMIIBIOTEPHBIE U
CMBICIT HaBBIKOB 110 PELICHHUIO 331a4 | KOMMYHHMKATHBHbIE TEXHOJIOTHH IS
MOJTyYEHHOTO MPH | Ha HAXOXKACHNUE OCHOBHBIX MOJIETTMPOBAHUS IPOLECCOB CIOKEHHS BOJIH.
peleHnu XapaKTePUCTHK CocCTaBiIsIOT aIrOPUTM MTOCTPOCHUSI PELLICHUS
¢buzngeckoi MEXaHUYECKUX BOJIH, TakuXx 3a1a4d. Beioupatot ahexkruBHbIC
3aJjauu OIKCaHHE Pe3y/IbTaTOB crocoObl MaTEMaTHYECKUX MTPeoOpa3oBaHUi.
pe3yJibTaTa, €ro uHTephepeHIN 1 AHaMM3UPYIOT PU3UUECKUI CMBICTT
UHTepHpeTanus. | JuppakLuy BOJH. MOJIy4EHHOTO IPH PEeLIeHUH (PU3NIECKOMN
3aJla4uM pe3yJibTara.
20 3aauu pa3HbIX 3ajaun Ha CBOMCTBA Bri6bupatot Hanbonee r¢dhekTuBHbIE CTIOCOOBI
BUJIOB Ha AIIEKTPOMArHUTHBIX BOJIH: peleHns 3aa49 Ha CBOMCTBA
CBOHCTBa uHTephepeHIys, AMPpaKIus, | HIEKTPOMArHUTHBIX BOJH. OCYIIECTBISIOT
AJIEKTPOMArHUTH | TOJIIPH3AIIHS OCO3HAHHOE U [TPOU3BOJILHOE TOCTPOEHHE
BIX BOJIH. OTBETOB HA KAUE€CTBEHHbIE BOIPOCHI B YCTHOM
WM IHCbMEHHOM (popme 1o BeIOOpY.
21 Knaccudpukanus | 3apaun no CTO [Tposepsitot cBou 3HaHus no CTO, paboTas B
3agad no CTO wu | aHAJIOTMYHBIE O nape. Mcnonp3yroT aHalIoTHio B
IpUMEPbI UX | colepKaHMIO 3a/1a4aM Ha [0CJIEeI0BATEIbHOCTH MaTEMaTHUECKUX
peLIeHus. I'MA 11 (ETQ) npeoOpa3oBaHM MPU PEIICHUH 3a7a4 110
CTO. Ananusupyrot pe3yabraTsl. Jlenator
BBIBOJIBI.
22 Pemenue 3amau 3amauu o CTO PaGotator ¢ undopmarueit.
o CTO u3 AHaJIOTUYHBIE 110 Cucrematusupyrot csou 3Hanus o CTO,
OTtkpbiTOro O0aHKa | coAepKaHUIO 3aauaM Ha pabotas B rpymnme. CucTeMaTu3upyroT 3a7aun
EI'D I'NA 11 (EID) u3 OTkpeiToro 6anka EI'D npu pemenun
3ana4d no CTO. AHanu3upyroT pe3ybTaThl.
JlenatoT BBIBOJIBI.
23 Hudpossie 3aauy Ha NOCTPOEHUE BriOupatot Hanbomnee 3¢ (heKTuBHBIE CIIOCOOBI
oOpa3oBaTenbHbIE | N300paKEHUH B PA3IMYHBIX | PEUICHHUS 3ajad TIOCTPOCHUE H300paKeHNH B
pecypchl B ONTUYECKUX CUCTEMAX, Pa3IMYHBIX ONITUYECKUX CUCTEMAX,
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MTOMOIIb OTIpeZIeNIEHUI0 XapaKTepa OTIpeIeNICHUIO XapaKkTepa U300pakeHus,
perarouiemMy U300paxKeHUs, pacueTy pacyeTy yBEIMYECHHS ONITUYECKUX CUCTEM.
3a1a4u (Ha YBEJIMYEHUS ONITUYECKUX OcCymIecTBIAIOT OCO3HAHHOE U MPOU3BOJIHLHOE
MpUMepe 3a7a4 1o | CUCTEM. MOCTPOEHHE OTBETOB HA KAYECTBEHHBIE
reOMeTpPUUYECKOM BOIPOCHI B YCTHOM WJIM TUCbMEHHOHN opMme
OIITHKE) 0 BBIOODY.

24 Pewenne [Ipenomnenue ceera npu [InanupyroT npakTUYECKue ACUCTBUSA 110
HCCIIEIOBATENbCK | IPOXOXKACHUN Yepe3 IPAaHULly | UCCIIEI0BAHUIO OCOOCHHOCTEMN
UX 3a/1a4 Ha paszena cpell. 3aKoH pacrnpocTpaHEHHs CBETa Yepe3 rPaHUIly
SIBJICHHUE TOJTHOTO | IPEJIOMJICHUSI. paszznena AByx cpei. Beiouparot s hexTruBHBIC
OTpaKeHUS OTHOCUTEIBHBIN U CIoCOObI pelIeHHs MPAKTUYECKOM 3a/1auH.
BHYTPEHHETO a0COJIIOTHBIN MMOKa3aTeNb KonTponupyrot npouecc, paboTtas B Tpyrre.
OTpaXKeHHU CBETA. | MpeJoMiIeHUs. SIBieHue AHaIM3upyIoT pe3yabTaThl padoThl. [lenaoT

MOJIHOTO BHYTPEHHETO BEIBOJIBI O TIOBEJIEHUU cBeTa. M3 001ero
OTpaKeHHUS. BBIJICTISIIOT YaCcTHOE, HAOIOIA0T SIBIICHUE
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

25 Pemenue OtpaboTKa MpaKTUIECKUX Wiyt camocTositensHO () (PEKTUBHBIC ITyTH
MIPAKTUYECKUX HABBIKOB 10 PEUICHUIO 337a4 | MOCTPOCHUI U300paKeHUH B KJIACCUUECKUX
3a4ad4 I10 Ha 3aKOHBI FEOMETPUUECKON | ONTHYECKHUX ycTpolicTBax. PaboTatoT B
T€OMETPUUYECKON | ONTHKHU rpynmnax. OTpabaThIBalOT IPAKTUYECKUE
OTTHKE HAaBBIKM COCTABJICHUS XapaKTEPUCTUK

M300paXeHHU B TOHKUX JTMH3aX.
CucreMaTH3upyIOT U KJIaCCUPUIHUPYIOT
HU300paKCHUS

26 Tect mo Teme KauectBennsie, Breibuparor Hanbonee 3¢ hekTuBHBIC CTIOCOOBI
“PemnieHue 3aa4 | KOJIMYECTBEHHBIE, pelieHus 3a1a4. AHATU3UPYIOT YCBOCHUE
1o TBOPYECKHUE 33/1a4¥ 110 MIpOrpaMMHOTo Matepuana. OCyecTBIsSIOT
T€OMETPUUYECKON | TEOMETPUUECKOM ONTUKE OCO3HAHHOE ¥ MPOU3BOJILHOE TTOCTPOCHUE
ONTHKE” IO OTBETOB Ha KaYECTBEHHbBIE BOIIPOCHI B
ctpyktype ' MA UCbMEHHOHU (hopMme.

11 (EI'D)

27 Pemenue KauecTBenHnbie 1 PaGotatot ¢ undopmarmeit u3 OTKpHITOTO
KayeCTBEHHBIX U | KoJM4YecTBEeHHBIE 3afaun no | 6anka ['MA 11 (EI'D). Ananusupyrot
KOJINYECTBEHHBIX | TeMe “U3nydenus u ycioBus 3a1a4. CUCTEMATU3UPYIOT MaTepHal.
3a7a4 110 TeMe cnektper”’, “Illkana Pemator 3agaun. OcymiecTBAsIOT OCO3HAHHOE
“U3nydyeHus u AIIEKTPOMAarHUTHBIX BOJIH . Y NIPOU3BOJIBHOE IIOCTPOCHUE OTBETOB HA
CHEKTpHI . KaueCTBEHHbIE BOIIPOCHI, OTBETHI HAa BOIIPOCHI

B PacCUETHBIX 3aJlayaxX B MUCHbMEHHOU dopme.

28- | Pe3eps: 5 yacoB

32

Pazgea X “Pemenue 3aa1a4 no KBaHTOBO# Gu3uke u aromHoii ¢gusuke” (15 yacon)

33 B ocHose 3aauy Ha TEOPUIO Ananus GopMyIHpOBOK (PU3NYECKHX 3aKOHOB
MeTo0B pemieHus | hotodddekra, Ha ypaBHeHHE | 11t PoTtodrddexra. VICHEHUS UX CMBICTIA TIPU
buznuecKkux OWHIITEWHA 115 pemenuu 3aaa4. Myt camocTosTensHO
3a1ay — dororddekra 3¢ (eKTUBHbBIE MYTH MOCTPOEHUS PELICHH B
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¢buznyeckue 3ajjauax Ha 3aKoHbI poTorddekra. PaboTaroT
3aKOHBI B rpynnax. OTpabaThIBalOT IPAKTHUECKHE
HaBBIKM aHAJIM3a YCIOBUS 3a/1a4.

34 Maremaruka — 3ajaun Ha TEOPUIO Pa6otatot ¢ undopmarueii. Beiouparot
WHCTPYMEHT dororddekra, Ha ypaBHEHHE | METOJbI MATEMAaTUICCKUX PEIICHUH,
UCCIIeTOBaHUS OWHIITeHA IS MPUBOJIAIINX K HAXOXJICHUIO HEU3BECTHBIX
IIPU pelIeHUn dorosddexra u3 OTKPHITOrO | BEMUYMH B 33/1a4e. Pemaror pa3nuaHbIMu
3amad o ¢usuke | 6anka [MA 11 (ET'D) crioco0aMu. AHAITM3UPYIOT PE3YIIbTATHI.

JlenaroT BBIBOJIBI O PAllMOHATIBHBIX IIPUEMax
peuienus. PemaroT pacuetHele u
Ka4eCTBEHHBIE 3a/1a4H.

35 Pemenue 3amau 3aauM Ha pacyeT PaboTaroT ¢ MOHATHIHBIM amnmapaToMm, ¢
Ha pacyer XapaKTEePUCTUK (POTOHOB, uHpopmanueit 3 Otkpeiroro 6anka EI'D.
XapaKTePUCTHK CBETOBOE JaBJICHHE U3 AHaM3UPYIOT pe3ynbTaThl paboTsl. Pemaror
(hOoTOHOB, oTkpsIToro 6anka ['MA 11 pacueTHble 3a1auu. KoppeKkTupyror
CBETOBOE (EI'D pe3yJIbTaThl AESATENbHOCTH. JleNatoT BEIBOIBI.
JaBJICHUE U3 CucreMaTH3UPYIOT MaTepuai pacieToB
OTKPBITOTO OaHKa XapaKTePUCTHK (OTOHOB, CBETOBOTO
I'MA 11 (EI'D JIABJICHUS.

36 Pabota ¢ 3anaun Ha Mojieni aTOMOB U | CaMOCTOATENBHO BHIPA0ATHIBAIOT aITOPUTMBI
TepMHUHOJOTHEH | moctynarel bopa MPaKTUYECKOH AesTenbHocTU. KoHTponupyrot
[IPH PELICHUN nporiecc, padoTas B rpymnme. Paborator ¢
3a/1a4 Ha MOJIEIH MOHATUMHBIM anmnapaToM. AHAIU3UPYIOT
aTOMOB U pe3ynbTatel paboTel. Koppektupyror
nocrynatsl bopa Pe3yNbTaThl AeSITENbHOCTH. JleNatoT BHIBOIBI.

CucreMaTU3upyOT MaTepual.

37 Tect o Teme Pemenue 3anay Ha pacuer PaGorator ¢ nHpopMaIueil o NOBTOPEHUIO
«CBeToBbIe OCHOBHBIX XapaKTEPUCTUK MaTepuaia 1o reme. Beibupator Haubonee
KBaHTBI», KBAaHTOB U CTPOEHHUE aToMa 3¢ PEKTUBHBIE CITOCOOBI pEIICHHS 3a/1a4.
«ATOMHas AHAJIN3UPYIOT YCBOGHUE MPOTrPaMMHOI0
¢uzuka» no MaTepuaia. OcylecTBIsSIOT OCO3HAHHOE U
crpykrype TMA IIPOM3BOJILHOE TIOCTPOEHNE OTBETOB Ha
11 (ETD) Ka4eCTBEHHBIE BOMPOCHI B MUCbMEHHOMN

dopme.

38 Anroputm [TpaBuna cmemenus s Bcex | CTpykTypupyroT 3HaHUS. CaMOCTOSITETHHO
pereHus 3a1a49 BUJIOB pacnana. Mexanusm CO3JIAI0T CIIOCOOBI pelIeHus IpodIeM
Ha HallMcaHue OCYILECTBIICHHSI ITPOLIECCOB TBOPYECKOT'0 M MOMCKOBOT'O XapakTepa.
peakuui pacnaga. EcrecTBeHHas u IIpemararot anropuT™ peueHus 3aaau.
PallMOAaKTUBHOTO | UCKYCCTBEHHAs KoppekTupyroT, OlleHUBaIOT JeicTBUS
pacriaza, Ha 3aKOH | paJIHOAKTHBHOCTb. napTHepa. AHAIM3HPYIOT PE3YIbTaThI
PaliOaKTUBHOTO peleHus 3a/1a4.
pacraga

39 OneMeHThI 3anaun Ha AedeKT Macc, CamocTodaTenbHO (GOpMyIUPYIOT IPodIIeMy,
WCCIICIOBAHHS SHEPTHIO CBS3M SJpa aTOMa. | CBSA3aHHYIO C BOSHHUKHOBEHHEM JedekTa macc.

IIPU peLIeHUN
3aJa4d Ha pacyer

SAnepHble peakuu.
Knaccudukanus saepHbix

BoicTpanBaroT TOTMUECKYIO LIETOYKY
PACCYXKJIEHUM U JIETAOT BBIBOIBI. YYaCTBYIOT
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OHCPIUH CBA3HU
ATOMHBIX AICP

peakuui

B KOJUIEKTUBHOM OOCYXKICHUU TPOOIEMBI.
CaMoCTOSITeNbHO BBIPA0ATHIBAIOT aJITOPUTMBI
HCCIIEN0BATENBCKON IEATEIbHOCTH 110
BBISICHCHUIO PA3INIUil B SHEPTETHYECKUX
BBIXOJIaX SJICPHBIX peakiuii. Bmecre ¢
yUYHUTENIEeM OOBSICHAIOT IPHYUHBI Pa3IHIUil
HHEPTeTUYECKOTO BBIX0/1a PA3THYHBIX
SZICPHBIX peakiuii. PenraroT kayecTBEHHBIE U
pacyeTHbIE 3aa4u.

40 Pemenue na 3ajaun Ha pacyer PaGotaror ¢ undopmarueii.
3aKOHBI (PU3UKU HHEPreTUUECKOTO BBIX01a CucreMaTU3upyIOT CBOM 3HAHMSI 110 TEOPUU
aTOMHOTO si/Ipa U3 | SAEPHBIX PEaKIIHii CTPOEHHS aTOMHOTO sJIpa U MPEeBPALCHUS
OTkpbITOrOo O0aHKa | aHAJIOTHYHBIE TIO aTOMHBIX fA1ep, paboTas B TpyIIIe.

EI'D COIEPKaHUIO 3a]]a4yaM Ha CucreMatu3upytot 3a1a4u u3 OTKPHITOTO
['NA 11 (ETD) 6anka EI'D no Teme. AHanu3upyror
pe3ynbTaThl. JlenaroT BEIBOIBL.

41 Tect mo Teme KauecTBennsle, Bri6uparot Han6osee 3¢ peKTUBHBIC CITIOCOOBI
“CrpoeHue KOJINYECTBEHHBIE, peuieHus 3a1a4. AHAIM3UPYIOT YCBOEHUE
aTOMHOTO si/Ipa. TBOPUYECKHUE 3a]]a4H T10 pPOrpaMMHOT0 Marepuana. OCyecTBIsSIIOT
AnepHbie AJIEpHON (U3MKe OCO3HAHHOE U IIPOU3BOJIBHOE IIOCTPOEHUE
peaxkuuu’” 1o OTBETOB Ha KAYE€CTBEHHBIE BOIIPOCHI B
ctpykrype ' MA MUCHbMEHHOU (hopMe. AHAIM3UPYIOT OTBETHI B
11 (EI'3) pacyeTHbIX 3a1a4dax. JlenatoT BbIBObI

42 3auet no Teme Bomnpocs! k 3aueTy Bb101paroT 1o enaHuio TEMbI U3 pa3/eioB
«ATTOPUTM «ANTOPUTM peIlIeHus 3a1a4 (bU3UKY 17151 COCTaBJICHUS aJrOpUTMa
pelieHus 3a1aq 110 BEIOPaHHOM TEMe» pelieHus 3a1a4. AHaIU3UPYIOT YCBOEHUE
0 BBIOPaHHOM porpaMmMHoOro mMarepuana. CocTaBisiOT
TeMe» QIrOpUTMBI perieHus 3a1a4. OOMeHUBAIOTCA

TOTOBBIMU pe3ynbTaTamMu. OCYIIEeCTBISIOT
KOHTPOJIb U CAMOKOHTPOJIb
43- | Pe3epB: 5 yacoB
47
Pasznen Xl «Pemenue 3axau. [loaroroBka k T'HA 11 (EI'D) 23 yaca

48 Crneundukanus u | Crnenudukanus u WimyT 1 BBIAENIAIOT HEOOXOAUMYIO
KoaupuKaTop KOAU(pHUKATOP MH(pOpPMAaLIKIO JUIsl OCO3HAHUSI TOTO, 110
KOHTPOJBbHBIX KOHTPOJIbHBIX KaKOMY MPUHIIUITY CKOHCTPYHPOBAHBI
W3MEPHUTENIbHBIX | U3BMEPUTETBHBIX MAaTEPUATIOB | KOHTPOJIbHO-U3MEPUTEIbHBIC MaTePUAITBI JIJIS
MaTepuasoB Uil | JUIs sk3ameHa o ¢usuke B 11 knacce. Coymaior
MPOBEICHUS B MIPOBE/ICHUS B YUUTENs], BCTYNAOT B IUAJIOT, Y4acTBYIOT B
COOTBETCTBYIOILIE | COOTBETCTBYIOLLEM TOAY KOJIJIEKTUBHOM OOCY>KJI€HHH BOIIPOCA.
Mmrony 'HNA 11 €IMHOI0 IOCYAapCTBEHHOI'O OTBeuaroT Ha BOIIPOCHI.

o usuke PK3aMeHa Mo pusuke

49 HemoBepcust HemoBepcus Wiyt v BRIAEISIIOT HEOOXOAUMYIO
KOHTPOJIBbHBIX KOHTPOJIbHBIX uHpopmanuto. CoCTaBISIIOT HHPOPMAITUIO U3
U3MEPUTENIbHBIX | U3MEPUTENbHBIX MaTepuanoB | «Crneunduxanun» u «Koaudukaropay» ¢
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MaTCpuruaJIoB IJId
IIPOBCACHUA B

JIA
IMPOBCACHNS B

conepkanueM «Jlemoepcuny. Ciymaror
YUUTENs], BCTYNAOT B IUAJIOT, Y4acTBYIOT B

COOTBETCTBYIOIIE | cOOTBeTCTBYIOIEM rojy [ IA | KOmIeKTUBHOM 00CYKICHUH COJIEpKaHUS
Mmroay 'NA 11 11 mo ¢usuke KHM. OtBeyaroT Ha BOIIPOCHI.
no ¢usuke

50 Pemenue TpeHupoBOYHBIC Bri6uparot Hanbosee a3 pexTuBHBIC CITOCOOBI
TPEHUPOBOYHBIX | KOHTPOJBHO-U3MEPHUTEIbHBIC | PEIICHUS 3a/1a4. AHATH3UPYIOT YCBOCHUE
KonTpoabHo- MaTepuaibl 0 CTPYKType MPOrpaMMHOTr0 Matepuana. PemaroT 3agaun.
HW3MEPUTEIIBHBIX I'MA 11 (ETD) Hcnosnb3yroT BCce BO3MOKHBIE TOAXObI K
MaTepuasoB Mo pelIeHuIo 3a/1a4. AHATU3UPYIOT OTBETHI B
ctpykrype [ MA pacyeTHbIX 3a/1a4dax. JlenatoT BbIBOJBL.

11 (EI'D)

51 Pemenue 3amau 1 | 3amauum o tumy 1 yactu Bri6uparot Hanbosee 3¢ pexTuBHBIC CITIOCOOBI
9aCTH M0 TUITY KOHTPOJIbHO-U3MEPHUTEIbHBIC | PEIICHUS 3a/1a4. AHATH3UPYIOT YCBOCHUE
KonTpoabHo- MaTepuaibl 0 CTPYKType MPOrpaMMHOT0 Matepuana. PemaroT 3agaun.
W3MEPUTEIIbHBIX I'MA 11 (ETQ) Hcnosnp3ytoT BCce BO3MOKHBIE TOAXOIbI K
MaTepuasoB Mo peIIeHuIo 3a/1a4. AHATU3UPYIOT OTBETHI B
ctpykrype [ MA pacyeTHbIX 3a/1a4dax. JlenatoT BhIBOJBI.

11 (EI'3) 10 3ananuii Ha yCTaHOBJIEHUE
COOTBETCTBUSI 1 MHOXECTBCHHBIN BBIOOD, B
KOTOPBIX OTBETHI HEOOXOAUMO 3anucaTh B
BHUJIE TOCJICIOBATEIILHOCTH IUDDP.

52 Pewenue 3amau 1 | 3apaum no tuny 1 yactu Bri6upatot Hanbonee s dhekTuBHbIE CTIOCOOBI
YaCTH 10 THITY KOHTPOJIBHO-U3MEPHUTEIbHBIC | PEIICHUS 3a/1a4. AHATH3UPYIOT YCBOCHUE
KonTpoabHo- MaTepuaibl 0 CTPYKType MPOrpaMMHOT0 Matepuana. PemaroT 3agaun.
U3MEPUTEIIBHBIX I'MA 11 (ETD) Hcnosp3yroT BCce BO3MOKHBIE TOAXObI K
MaTepUasoB Mo peIIeHuIo 3a/1a4. AHATU3UPYIOT OTBETHI B
ctpyktype ' MA 3a7laHUAX HA YCTaHOBJICHUE
11 (EI'D) COOTBETCTBUSI 1 MHOXXECTBEHHBIN BHIOOD, B

KOTOPBIX OTBETHI HEOOXOMMO 3aMucaTh B
BU/IE TIOCIIEIOBATENLHOCTH LU(DDP.

53 Pemrenue 3amau 2 | 3amaum no tumy 2 4yactu Bri6bupatot Hanbonee r¢hekTuBHBIE CTIOCOObI
YJaCTH 110 THITY KOHTPOJIbHO-U3MEPHUTEIbHBIC | PEIICHUS 3a/1a4. AHATH3UPYIOT YCBOSHUE
KonTpomnbHo- MaTepuaibl 0 CTPYKType MPOrpaMMHOT0 MaTepuana. PemaroT 3agaun.
m3meputenbbix | [TUA 11 (ETD) Hcnons3yroT Bce BO3MOXKHBIE TOAXOBI K
MaTepUasoB Mo pEeIIeHuIo 3a/1a4. AHATU3UPYIOT OTBETHI B
ctpykrype [ MA 3a/IaHUsIX, 00bETMHEHHBIX OOIIMM BUIOM
11 (EI'D) JeATeIBHOCTH — PEIlICHUE 3a/1a4 (3a1aHHus C

KpaTKHUM OTBETOM)
54 Pemenue 3agau 2 | 3amauu no Tumy 2 4acTu Bri6uparot Hanbosee 3¢ pexTuBHBIE CITOCOOBI

4acTH 0 TUITY
KontponbHo-
MU3MEPUTENIBHBIX
MaTepHaoB Mo
ctpykrype I MA
11 (EI'9)

KOHTPOJIbHO-U3MEPUTETHHBIC
MaTepHuaibl IO CTPYKTYpe
'NA 11 (ETD)

peleHns 3a1a4. AHAIU3UPYIOT YCBOEHUE
IPOrpaMMHOr0 MaTepuaia. Pemaror 3anaun.
Hcnonp3yroT Bce BO3MOKHBIE TOAXO/BI K
pelIeHunto 3a/1a4. AHATU3UPYIOT OTBETHI B
3aJJaHUAX, 00BEAMHEHHBIX OOIIMM BUAOM
JESTEIbHOCTH — pEIlleHUe 3a1ad, 1y
KOTOPBIX HEOOXOIUMO MTPUBECTH

33




pPa3BEPHYTHIN OTBET.

55 Pemenue 3anay 2 | 3ajauu 110 TUILy 2 4acTu BriOupatot Hanbomnee 3¢ (heKTuBHBIEC CIIOCOOBI
9aCTH M0 TUITY KOHTPOJIbHO-U3MEPHUTEIbHBIC | PEIICHUS 3a/1a4. AHATH3UPYIOT YCBOCHUE
KonTpoabHo- MaTepuaibl 0 CTPYKTYpe MIPOrpaMMHOT0 Matepuana. PemaroT 3agaun.
mmepurenbubix | TUA 11 (EI'D) Hcnosnb3yroT BCce BO3MOKHBIE TOAXObI K
MaTepuasoB Mo pelIeHuIo 3a/1a4. AHATU3UPYIOT OTBETHI B
ctpykrype [ MA 3aJJaHUSX, 00 BEMHEHHBIX OOIUM BUIOM
11 (EI'D) JIeATEILHOCTH — PEIICHHE 3a1a4, IS

KOTOPBIX HEOOXOAMMO IPUBECTH
pa3BEepHYTHII OTBET.

56- | Pe3eps: 15 yacoB

70

OCHOBHBIE KPUTEPUU OLIEHUBAHUA JEATEJIBHOCTHU
OBYYAIOIIINXCHA
K omenke pe3ynpTaToB O0OY4EHHs UIKOJbHUKOB IPU HM3YUYEHUH DSJIEKTUBHOTO
npenmMera «Pemenne 3aa4 no GU3NKe» OCYIIECTBIAETCS KOMILIEKCHBINH MOAXO0/.
OuenuBaercs 1000€, OCOOCHHO YCHEIIHOE NEHCTBUE, a (DUKCUPYETCS OTMETKOM
TOJIBKO pEIIeHHE TIOJHOLUEHHON 3a/auyd, BBIIOJHEHHE IOJTHOLEHHOIO KOHTPOJIBHOTO,
TECTOBOTO 33/1aHUsI, (PU3NUECKOTO TUKTAHTA U T.JI.

1. OnauH U3 METOOB OLICHUBAHUA — METO CAMOOLIEHKH.

Ha ypokax y4yeHHK MOXET caM OLIEHMBATh CBOW PE3YyJIbTAaT BBINOJHEHUS 3aJaHUN 10
«ANTOPUTMY CaMOOIICHKW» W, €CIU TpelyeTcs, OmpenessieT OTMETKY, KOTJa MOKa3bIBaeT
BBITIOJTHEHHOE 3aJlaHue. YYHUTellb, MPU HEOOXOTUMOCTH, KOPPEKTUPYET MPEeIOKEHHBIN
BapuaHT, 00CYXK/Jasi ¢ 00y4YaroIMUMCs TPUUYUHBI U3MEHEHUS OTMETKH.

2. YpoBHeBbIii MOAXOT K COMEP’KAHHIO OUEHKH M WHCTPYMCHTApHUIO JJIsI OICHKU
JNOCTW)KEHHUS IUIAHUPYEMBIX PpE3yJIbTaTOB, a Takke K IPEACTaBICHUIO U
MHTEpIIPETALUU PE3YIIBTATOB U3MEPECHUM.

OrneHka WHAMBUAYAJIBHBIX 00pa30BaTeNbHBIX JOCTHXKEHHH Ha OCHOBE «METOMAA CIIOKEHUS
Pe3yJIbTaTOBY», MO3BOJISIET BBICTPAUBATh UHIMBHUAYaAIbHBIE TPACKTOPUH JABMKEHUS C YIETOM
30HBI OJM>Kalero pa3BuUtvs, (GOPMHUPOBATH MOJOXKUTEIBHYIO YYEOHYIO U COIHAJIbHYIO
MOTHBAIHIO.

3. PeiiTuHroBasi cucreMa olleHUBAHUS
Cucrema mpenmnosiaraeT y4yeT pas3HbIX BHUIOB JIOCTH)KEHUH (TBOpUYECKHE 3a/ayH,
MPAaKTUYECKUE 3aJaud, KOHCTPYKTOPCKHE 3aJaud, HM300peTaTeNbCKUe 3a/JadH, BIIAJCHHE
¢u3nyeckoil TEPMHUHOJIOTHEH, 3HAaHHUEM (OpPMYJ, BBHINOJIHEHHWE JOMAIIHUX 3aJaHHM,
y4acTHE B IPEAMETHBIX KOHKYpPCAX, PE3YIbTaTUBHOCTD U T.II.
B ocHOBe peHTHHIOBOM CUCTEMBI OLICHUBAHUS JIEXKAT CIEAYIOIINE IPUHIIUIIBI:
® OLIEHKa MAaKCUMaJIbHO IHUPOKOIO CIIEKTPa JOCTHKECHUN;
® CTUMYJUPOBAHUE JUYHOI'O POCTA;
® OIIEHKa CIOCOOHOCTEHN MIKOJIbHUKA C TOUKH 3PEHHS] MPAKTUYECKON 3HAYMMOCTH;
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e BKIIOYEHHWE JIMYHBIX JOCTWXKEHUM (ydyacTue B KOHKypcaX, OJMMIMAJax,

KOH(DepeHIHsIX);

® yYyeT BHEUIHMUX, HE3aBUCUMBIX ()OPM OLIEHUBAHUS;
® CO3/aHKE OCHOBBI /ISl BEIOOpa cdephl U BUAa OyayIlIel NeaTeIbHOCTH;
® UCIIOJIb30BAaHME NPHUHIMIIA MOBBIIIAIOIIMX M MOHWKAIOIUX KO3(P(PUIUEHTOB IpH

MoZICUeTe cpeHero Oaa;

e yyeT 00pa3oBaTeNbHBIX PE3YIbTATOB M JOCTHKEHHHM HUCXOS M3 MX 3HAYMMOCTH B

o0Opa3oBaTenbHOI MpOorpaMMe MIKOJIbl U C YY€TOM MHAMBUAYAIBHOTO BEIOOpA

Bunpl nesTenbHOCTH IIKOJIBHUKA MOTYT M3MEHATHCS U JONOJHATHCA B 3aBUCUMOCTH OT
U3y4aeMoro MaTepuaia KOJIM4ecTBa TBOPUECKUX, UCCIIEA0BATENbCKUX, IPOSKTHBIX 3a/1a4.
Jlist 00001meHnsT pe3yabTaToOB COCTAaBISAETCS CBOJHAs Tabnuua. MakCUMalbHBIA CpeTHHI
Oayi1 MOXKeT OBITh 3apaHee OroBopeH mnpemnoaasaresnem (5, 10, 100 u 1.1.)
I1o uToram m3y4eHusi TEMbl BBICUUTBIBAETCSI CPEIHUN PEUTHHT KaK0r0 yueHuka. CpeHuit
PEUTHHIOBBIM 0anm OOHOBJISETCA MO MTOTaM M3Y4YeHMsI KaxJ0H TeMbl, KaKJOro MOJIYJ,
NEPEBOANUTCS B OTMETKY 110 paHee OTOBOPEHHOM IIIKaJe.
[Ipn mnoxacuere OamwIOB MPUMEHSIOTCA pPA3NHUHbIE KOA()PUIMEHTHI, COOTBETCTBYIOIINE
KayecTBY  JIOCTWKEHHHM  IIKOJBHOIO, PpAHOHHOr0, TOPOACKOrO,  PErHoHaJbHOIO,
BCEPOCCUICKOIO U MEK/YHAPOIHOIO YPOBHEH.

4. Cucrema OLeHKH JOCTH/KEHHMI ¢ MOMOUIHIO HCI0JIb30BAHUS OTMETOK.

Ounenka  JocTWXEHUM  OOydarolMXcsli  MNPOM3BOAUTCS € y4eToM  Lienei
IPEIBAPUTEIBHOIO, TEKYIIETo, 3TAIHOTO W HUTOrOBOTO IE€Jarornyeckoro KOHTPOJIS IO
[Iporpamme y4eOHOTo (371€KTUBHOI0) Kypca «Pemenue 3aiad no ¢pu3nke» u 3akiovyaeTcs B
CJIEIYIOLIEM:

® TEKyIMil KOHTpPOJb YCIEBAaEMOCTH Yy4YaIlMXCs Kjacca OCYILECTBIAETCS 10

NATHOAIUTBHOM crcTeMe (MUHUMAIIBHBIH OTMETKa — 1, MakcuManipHas — 5);

® TECTOBBIE 3a/laHUSl OIICHMBAIOTCS B COOTBETCTBMM C CYIIECTBYIOIIEH METOAMKOU
OLICHMBaHMs TECTOB (B 0ayuiax, KOTOpbIE MO COOTBETCTBYIOLIEH IlIKaJle MEPEeBOJATCS
B OTMETKH);

® pelLIeHHE MPAKTHUECKUX 3a7a4 OLIEHUBACTCS MO MATHOAUIBHOM CHCTEME KaK Cpe/iHee
apu(MeTH4yeckoe MO TEOpUu Bompoca M O(OPMIICHHMIO, NMPAKTUYECKOH dYacTH,

TEXHHUKE 0€30IIaCHOCTH;

® [IPOEKTHbIE M HCCIIEIOBATEIbCKUE 3aJaud OLEHUBAETCA B Oamax MO KpUTEPUIM
OLIGHUBAHUS MPOEKTOB C MOCJIEIYIOIIUM IIEPEBOIOM B MATHOAIUIBHYIO CUCTEMY,

® [pu claye 3a4eTa YYUTHIBAIOTCS CIEAYIOIIME OOCTOATENbCTBA: 1. OIEHKA 3a 3a4eT —
cpenHee apudmeTHuecKoe OLIEHOK 3a OTBET Ha YCTHBIM BOIPOC, pElIEHUE 3aJayH,
pelIeHne MPaKTUYECKOTo 3aJJaHusl, KOTOPbIE B CBOIO OYEpE/Ib OLIEHUBAIOTCS C YUETOM

BBIILICYKa3aHHBIX TpeOOBaHMU; 2. MOCpOYHas cada 3auera JaeT BO3MOXKHOCTh

ydamuMmcsl cAady 3adeta IO 4acTsIM  (TEOpPEeTHYECKOM, pelleHue 3aJauH,

MPaAKTUYECKOM 3a71a4M).

OrMeTka 3a yCTHbIH OTBeT 00yYalIerocsi, ec’iM TaKOBOW mnorpedyercsi 1o
3aMBICJIy NpenojaBaTe/isi Ha YPOKe NPH pellieHu! 3a1a4

Onenka «5» CTaBUTCS B TOM ClIy4ae, €CIM Y4YalllMiCs II0Ka3bIBAET BEPHOE
MOHMMaHUe (U3MYECKOM CYHNIHOCTH pacCMaTpPUBAEMbIX SBICHUH M 3aKOHOMEPHOCTEH,
3aKOHOB M TEOPHUH, a TaK K€ MPaBWIbHOE OMpe/eneHne (U3NIeCKUX BETUUNH, UX SUHHIL U
CIOCOO0B M3MEPEHUS: MPABUIIBHO BBIMOIHSIET YEPTEKHU, CXEMbl U I'paUKU; CTPOUT OTBET
Mo COOCTBEHHOMY IUIaHy, COINPOBOXKIAET pPAacCKa3 COOCTBEHHBIMH NpPUMEPaMHU, YMEET
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MPUMEHSTh 3HAHWS B HOBOW CUTYallMW TIPHU BBHITIOJTHEHUU MPAKTUYECKUX 3aJIaHUN; MOXKET
YCTaHOBUTD CBSI3b MEXKAY U3y4aeMbIM U paHee M3YyYEHHBIM MaTepuajoM Mo Kypcey pusuku,
a TaKKe ¢ MaTepPHaJIOM, YCBOSHHBIM IPU U3YYCHUH JPYTHX MPEIMETOB.

Orenka «4» CTaBUTCS, €CJIM OTBET YUCHHKA YIOBIETBOPSECT OCHOBHBIM TPEOOBAHHSIM
Ha OLEHKY 5, HO JaH 0e3 HCMOJIb30BaHMs COOCTBEHHOIO IJIaHA, HOBBIX NPHUMEpOB, 0e3
MPUMEHEHHs] 3HAaHUI B HOBOM CHUTYyalluu, 6€3 HCIOIb30BaHUS CBsI3el C paHee W3yYEHHBIM
MaTepHaiOM W MaTepPHAIOM, YCBOCHHBIM NP HM3YYEHUH JIp. MPEIAMETOB: €CIH YJaIluhcs
JOMYCTHJI OAHY OIMOKY WM He Oojee ABYX HENOYETOB M MOXKET HMX HCIPaBUTH
CaMOCTOSITENIBHO WM C HEOOJBIION MTOMOIIBI0 YUUTETIS.

Onenka «3» CTaBUTCSA, €CIM YYAIIUHCSA TPABWILHO TOHUMAET (HU3UYECKYIO
CYITHOCTh pPAaCCMAaTPUBAEMBIX SIBICHHA W 3aKOHOMEPHOCTEH, HO B OTBETE HMMEIOTCS
OTJeNbHBIE TMpoOeIbl B YCBOCHUM BOIPOCOB Kypca (HU3MKH, HE TNPENITCTBYIOIINE
JaIbHENIIEMY YCBOGHHIO BOMPOCOB MPOrPaMMHOIO MaTepuana: yMeeT MPUMEHSTh
MOJIYYCHHBIE 3HAHWS TIPH PEUICHUH MPOCTHIX 3a7ad C WCIOJIb30BAHUEM T'OTOBBIX (OPMYII,
HO 3aTPYAHSETCS MPU PEIICHUU 3a/1ay, TPEOYIONINX MpeoOpa3oBaHusi HEKOTOPHIX (HOpMYT,
JTOMYyCTHJT He Oojiee OJHOM Trpy0oil OMMOKHM M IBYX HEAOUYETOB, HE Oojiee OJHOU TpyOoil u
OJIHOM HerpyOoi ommOku, He Oonee 2-3 HerpyObIX OLIMOOK, OJJHON Herpyooi omuoOKu u
TPEX HEIOYETOB; NOMYCTHII 4-5 HEAOYETOB.

Onenka «2» CTaBUTCS, €CIM Y4YalIUiics HE OBJAaJell OCHOBHBIMH 3HAHUSIMH U
YMEHHSIMH B COOTBETCTBUU C TPEOOBAaHUSIMHU MPOTPaAMMBbI M JOMYCTHJI OOJBIIE OIMOOK U
HEOYETOB YEM HEOOXOIUMO JUISI OLIEHKHU «3%».

OuneHka KOHTPOJIbHBIX PadoT

Ouenka «5» cTaBUTCS 3a PabOTy, BBINOJTHEHHYIO TOJHOCTHIO, 0€3 OMIMOOK U
HEJI0YETOB.

Onenka «4» craButcs 3a paboTy, BBITIOJIHEHHYIO MTOJHOCTBIO, HO TIPU HAJTMYUH B HEH
He Oosee ogHOM TpyOO M OJHON HEerpyOoil OIMMOKKM M OJHOTO HEMouETa, He Oosiee TPEX
HEJI0YETOB.

Onenka «3» cTaBUTCS, €CIM YYEHHUK NPABWIBHO BBITIONHWI He MeHee 2/3 Bcei
paboThl WM JOMyCTUJ He Oornee OAHOW TpyOoil ommOKM W.JBYX HEAO4ETOB, HEe Ooiee
OJIHOM rpy0oil ommOKM M oAHOW HerpyOoi ommuOKku, He Oosiee TpeX HErpyoObIX OHIMOOK,
OJIHOM HerpyOoW OmMOKM M TpeX HeNOo4ETOB, NMpU HaIWyuu 4 - 5 Helno4ETOB.

Onenka «2» CTaBUTCS, €CIM YHCIO OMIMOOK M HEJOYETOB IMPEBBICKMIO HOPMY IS
OIIEHKH 3 WJIM MPABUIIBLHO BBITIOJIHEHO MeHee 2/3 Bcelt paboThl.

OuneHka penieHusi NPAKTHYECKHUX 32124

Onenka «5» CTaBUTCS, €CIM y4alllMHCS BBIOJIHSET pabOTy B IMOJHOM OOBEMeE C
coOmoIeHneM HEeOOXOIMMOM TTOCIIeI0BATEIPHOCTH MPOBEACHUS ONBITOB M W3MEPEHHIA;
CaMOCTOATEIPHO W PAallMOHATHFHO MOHTHPYET HEOO0XOAMMOE O0OpYIOBAaHHE; BCE OTBITHI
MPOBOJUT B YCIOBUAX M PEKHUMaxX, 00€CIeUNBAIOIINX MTOJYYeHNE PAaBUIIBHBIX PE3YIbTAaTOB
U BBIBOJIOB; COOJII0aeT TpeOoBaHMs MpaBuil 0€30MaCHOCTH TPYy/a; B OTYETE MPAaBUIBHO U
aKKypaTHO BBITIOJIHSET BCE 3aMUCH, TaOJIHIIBI, PUCYHKH, YEPTEKH, TPAPUKH, BEIYUCICHUS;
MIPAaBUIILHO BBIMOIHAET aHAJU3 MOTPEUTHOCTEH.

Onenka «4» CTaBUTCS, €CIU BBIOJHEHBI TPEOOBAaHMS K OIECHKE «5», HO OBLIO
JOMYIIEHO JBa — TPU HeloueTa, He Ooiee 0JHOM HEeTpyOol OMMOKHU M OJTHOTO HEOUETA.

Omnenka «3» cTaBUTCS, €cii  pa0doTa BHITIOJHEHa HE  MOJHOCTHIO, HO 00BEM
BBIMIOJITHEHHOW  YacTH TaKOB, YTO MO3BOJISIET MOJIYYUTh  NPaBUJIbHBIE PE3YyIbTaThl |
BBIBOJIBI: €CJIM B XOJI€ MMPOBECHHSI OTIBITA M U3MEPEHHI OBLIH JOMYIIEHBI OIINOKH.
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OueHka «2» cTaBUTCS, €clii  paboTa BBINOJHEHA HE TMOJHOCTBIO U O0BEM
BBITIOJTHEHHOW YacTH pabOThl HE MO3BOJISET CAENIaTh MPAaBUIBHBIX BBIBOJOB: €CIIM OIBITHI,
WU3MEPEHUS, BEIYUCIICHHS, HAOII0ACHUS TPOU3BOAMINCH HEMTPABUIIBHO.

Bo Bcex cnydasix OIlEHKa CHHUXAETCs, €CIM YYEHHK He coOirofan TpeOOoBaHMS
MIpaBUJ TEXHUKHA 0€30MMacHOCTH.

Ilepeuensb oInGOK:

rpyonie omuoOKu

e He3HaHue onpeaeneHnil OCHOBHBIX OHATHI, 3aKOHOB, ITPABHII, IOJIOKEHUN TEOPHH,
dhopmyn, oOIIEIPUHATHIX CUMBOJIOB, 0003HAUEHUS (U3UUYECKUX BEIUYMH, CAUHUILY
U3MEPEHUSL.

e HeyMeHue BBIJIETATh B OTBETE IJIaBHOE.

e Heymenue mpuMeHSATh 3HAHUS JUIA PEIICHUS 3a1ad W OOBsICHEHUS (PU3NUECKHX
SIBJICHUH; HENPAaBUIHLHO C(HOPMYIHpPOBAHHBIC BOIPOCHI, 3aJaHUS WM HEBEPHbBIC
O0OBSCHEHUSI XOJ]a UX PEIICHUs], HE3HAHWE MPHEMOB PEIICHUS 3a/1ad, aHAIOTHYHBIX
paHee peIlIeHHBIM B KJIacce; OIIMOKH, MOKAa3bIBAIOIINE HEMPaBHIBHOEC MOHUMAaHUE
YCJIOBUS 3aJ1a4y UM HEIIPaBUWIbHOE UCTOJIKOBAaHUE PEIICHHUS.

e Heymenue uutaTh U CTPOUTH rpadKu U MPUHITUITHATILHBIE CXEMBI

e Heymenue moaroToBUTh K pabOTe€ YCTAaHOBKY WJIM JIaOOpaTOpHOE OO0OpYIOBaHUE,
MPOBECTH OIBIT, HEOOXOIUMBIE PACUYEThl WM HCIIOIh30BAaTh IMOJYyUYECHHBIC TaHHbBIC
JIIS. BEIBOJIOB.

e HebOpexHoe oTHomeHwe K Jda0OpaTOpHOMY OOOPYIOBAaHUI0 W H3MEPUTEIHHBIM
npudopam.

e Heymenue onpeneanTs MOKa3aHUs U3MEPUTEIHLHOTO TprbdOpa.

e Hapymenue TtpeOoBaHmii TmpaBui 0O€30MacHOTO TpyAa TMPH  BBHITIOJHECHHUH
AKCIIEPUMEHTA.

Herpyoble OIIUOKH

e Hetounoctu GOpMYyTUPOBOK, OMNpEICICHUN, 3aKOHOB, TEOPUM, BBI3BAHHBIX
HEMOJIHOTOW OTBETa OCHOBHBIX IPHU3HAKOB ompeneiaseMoro moHATus. Omubku,
BBbI3BaHHBIE HECOOJIIO/ICHEM YCIIOBHH MPOBEICHUS ONBITA MIIK U3MEPEHU.

e OmmbOKu B YCIOBHBIX OOO3HAYEHUSX HA MPHUHIMIHAIBHBIX CXEMax, HETOYHOCTH
gepTrexei, rpagikoB, CXeM.

e [Ipomyck niaM HETOYHOE HANTMCAHUE HAMMEHOBAHUM eTUHUL (U3NUYECKUX BEIHYMH.

e HepanuonanbHblii BHIOOp X0Aa pEIICHHUS.

HeI0YeThl

e HepamnmonanpHbie 3alMCH  TPU  BBIYHCICHUSAX, HEPANMOHAIBHBIC  MPUEMBI
BBIUMCIICHUH, TPEOOPa30BaHUH U pEIIeHUs 3a1a4.

o Apudmerrnyeckre OUMOKH B BBIYUCICHUSIX, €CIIU ATH OIMIUOKH TPpydO HE MCKaXKaroT
peaIbHOCTh MOJIYYEHHOTO pe3ybTaTa.

e OrTaenbHBIC TOTPEUTHOCTH B (HOPMYIMPOBKE BOMIPOCA UK OTBETA.

e HeOpexxHoe BBITIOTHEHHE 3aMMCel, YepTexkel, CXeM, TPaHUKOB.
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YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHME OBPA30OBATEJBHOU JEATEJIBHOCTH

YueOHo-MeToquueckoe oOecriedeHre 00pa3oBaTeNbHOW  JIEATEIBHOCTH B paMKax
JMIeKTUBHOTO mpenmera «Pemienne 3agad mo (¢GuU3UKE» TMPEACTABICHO C Yy4E€TOM
MPUKIAIHOTO Xapakrepa [Iporpammel 1 TOro akra, 4To 3JIeKTUBHBbIN NpeaMeT sIBJIASeTCs
€CTECTBEHHBIM JI0NOJTHEHHEM MPOrpaMMbl U3ydeHus1 (PU3uKu HA NPOPUILHOM YPOBHE
B YACTHU PEIICHUS KaYeCTBEHHBIX, KOJIMUYECTBEHHBIX, SKCIIEPUMEHTAIbHBIX, TPAKTUUECKHUX,
TBOPYECKHX 3a/1au.

Y4yeOHUKH, pEeKOMEHAyEeMble K HCIOJIb30BaHUIO TpU peanu3auuu lIporpammel mpeamera,
MOTYT OBITh BRIOpaHbI B COOTBETCTBHH C MEPEYHEM YUEOHUKOB, KOTOPBIN HUCTIOIB3YETCS MpU
npenojaBaHuu npeaMera «®duszuka» Ha TPOPUWILHOM YpPOBHE B JaHHOM Yy4yeOHOM
3aBEJICHUU

[Tpumep Nel:

1) 1.3.5.2.3.1 Mskumes I'.5., CunskoB A.3. ®dusumka. Mexanuka. YTiIyOJCHHBIH
yposerb 10 IPODA http://www.drofa.ru/81/

2) Msxumes T.5., CunskoB A.3. ®wusuka. MosekynsapHas ¢uszuka. TepMoarnHaMUKA.
Yrnyonennsiit ypoeHs. 10 JIPODA http://www.drofa.ru/81/

3) 1.35.24.1 MsakumeB [I'.f., CunskoB A.3. Dusuka. DICKTPOAMHAMHUKA.
Yrayonennsriii yposerb 10-11 IPODA http://www.drofa.ru/81/

4) 1.3.5.24.2 Msaxume [.4., CunskoB A.3. ®usuka. KosebaHWsT W BOJHEIL
Yrayoneunsriit yposerb 11 JIPODA http://www.drofa.ru/81/

5) 1.3.5.2.4.3 Mskumes I'.5., CunskoB A.3. ®usuka. Ontuka. KBanToBas ¢usuka.
Yray6nennsriii yposerb 11 JIPODA http://www.drofa.ru/81/

ITpumep 2:

1) 1.3.5.2.1.1 Kabapauu O.®., OpnoB B.A., Oenuuk D.E. u ap./ITox pen. IMunckoro
A.A., KabGapmuna O.D. Dwusuka (yrnybnenusii ypoens) 10 W3nmarenbcTBo
[Tpoceemenune" Www.prosv.ru/umk/10-11

2) 1.3.5.2.1.2 Kabapaun O.®., I'nazynoB A.T., Opnos B.A., u ap./TIlox pexn. [Tunckoro
A.A., KabGapmuna O.D. Dwusuka (yrnybneHusii ypoeHb) 11 W3nmarenbcTBO
"TIpocBemienue" WWwW.prosv.ru/umk/10-11

JlonoiHUTE/IbHASA JINTEPATypa

1. bakanuna JI. I1. u ap. CoopHuK 3anay no puszuke: Yued. mocodbue ajs yrayol.
u3yd. pusuku B 10-11 k. M.:TIpocsemienue, 1995.

2. bamam B. A. 3agauu o ¢pusuke u metoasl ux pemenus. M.: [Ipocsemienue, 1983.

3. by3nun A. U., 3uns6epman A. P., Kpotos C. C. Pa3 3agaua, n8a 3agayva... M.:
Hayxka, 1990.

4. Bcepoccuiickue omumnuaabl mo pusuke. 1992-2001 /Tlox pen. C. M. Ko3zena, B. I1.
Cnobonsnuna. M.: Bepoym-M, 2002.

5. Tonpadapod U. U. CoopHuk BonpocoB u 3aaaud no ¢usuke. M.: Boiciias mkona,
1973.

6. KaGapauun O. @., Opnos B. A. MexayHapoaHbie puznueckue oaumnuanbl. M.:
Hayxka, 1985.

7. Kabapaun O. @., Opnos B. A., 3uns6epman A. P.3agauun no ¢pusuxe. M.:
Hpoda, 2002.

8. Kozen C. M., Koposusn B. A., OpnoB B. A. u ap. ®usuka. 10-11 xi.: COopHuUkK
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3aJla4 ¢ OTBETaMM U peuieHusaMu. M.: Maemo3uHa, 2004.
9. Jlanre B. H. DkcnepumenTtanbHbie pu3nUeCcKue 3a7a9u Ha cMekalky. M.: Hayka,
1985.
10. Manunun A. H. Céopuauk BompocoB u 3axad no ¢pusuke. 10-11 xmacce. M.
IIpocsemenue, 2002.
11. Menenun I'. B. ®u3uka B 3agadax: DK3aMeHAIIMOHHBIC 3a7a9H C pEIICHUIMH. M.:
Hayxka, 1985.
12.Tlepenbman S. U. 3naere nu Bol Gpusuky? M.: Hayka, 1992.
13.Cno6oaenkuit U. I1I., Acnamazos JI. I'. 3agaun mo pusuke. M.: Hayxka, 1980.
14.Cno6oneuxuii 1. 111., Opnos B. A. Bcecoro3nsle onumnuansl no puszuke. M.:
IIpocBemenue, 1982.
15.Yepnoynan A. WM. ®usuka. 3agauu ¢ OTBETaMU U pemieHussMu. M.: Bricias
mkonaa, 2003;
16.EI'D. ®usuka: THIOBBIC SK3aMeHAIMOHHbIE BapuaHThl: 30 BapuanToB / mox pea. M. 1O.
HemunoBoit. — M. : U3narensctBo «HannonansHoe obpazoBanue», 2017. — 352 ¢. U
T.IL;
17.ET'D 2017. ®usuka. Tunossie TecToBbie 3ananusi. Jlykamesa E.B., UuctskoBa
H.U. (2017, 120c.);
18.EI'D 2017. ®usuka. Tunossie TecToBbie 3ananus. Kabapaun O.®., Kabapauna
C.HN., Opnos B.A. (2017, 224c.)
19.bubnnoTreka HATJSTHBIX aYAHMOBH3YabHBIX TOCOOWH I cpemHe kol Kupuiia u
Medoaus. (Komnanus «Kupumn u Medoauii». — M.: NMG, 2004);
HNuTepHer pecypebl
1. http://fipi.ru/  DdenepanbHas ciayxk0a Mo Ham30py B chepe oOpa3oBaHHS U HAYKH
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/XKETHOE HAYUYHOE
YUYPEXIEHUE «®enepanbHblii MHCTUTYT NE€JArOTUYECKUX U3MEPEHUIY,
2. http://school-collection.edu.ru/ - Enunas KouIeKius MuQpPOBbIX 00pa30BaTeIbHBIX

pecypcos;
3. http://fcior.edu.ru/o-proekte - denepanbHbIil IEHTP UHGOPMAIIOHHO-
00pa30BaTeIbHBIX PECYPCOB;

4. http://window.edu.ru/ - Enuaoe OkHO ocTyna K HHGOpMAIHOHHBIM
o0Opa3oBaTebHBIM pecypcam;

5. http://school.mipt.ru/ - 3aounas ¢uszuko-Texuuveckas mkojaa MOTH,

http://old.elementy.ru/ - DnemMeHTHI OONBIION HAYKH;

7. https://elibrary.ru/title_about.asp?id=9209 — nay4Hast 37eKTpOHHAs OUOIHUOTEKA
KypHana «Du3mKa B KO

o

quﬁno—MeTozmqecm)e N MAaTECPHAIBHO-TEXHUIECCKOE o0ecneueHue

00pa3oBaTeIbHOI 1eATEILHOCTH

OOopynoBanue u npudOpPHI:

1. y4eOHO-TeXHMUYECKUI KOMITJIEKC MO (PU3UKE MO pa3feliam;
TEXHUYECKHE CPENICTBA OOyUCHHS,
KOMITBIOTEP, IIPOCKTOD;
00opyaoBaHKE 00IIEro Ha3HAUCHUS;
000pyI0OBaHHE IEMOHCTPALIMOHHOE;
000py10BaHKE J1a0OPATOPHOE;

ok wn
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7. O6ubnmoTeunslid GoHN (KHUTOTIEUATHAS TPOTYKIIHS);
8. medarHble MOcoOUst (TaOIUIIBI, CXEMBI, JUATPAMMBI U T.1I.).
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