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1.1. O0mas xapakTepucTuka padodeil NporpaMmmapl

Pabouas nporpamma o npeamery «MatemaTHka: anredpa, TeOMeTpus» COCTaBlieHa HA OCHOBE:

1) ®enepaybHOrO TOCYIAPCTBEHHOTO 00Pa30BaTEIbHOIO CTAHAAPTA CPEIHEro od1iero 00pa3oBaHusI(yTBEp)KICH MPUKAa30M MUHHCTEPCTBA 00pa30BaHUsI M HAYKU

Poccwuiickoit @eneparmu Ne413 ot 17.05.2012 (pen. Ot 29.06.2017),B penakuuu nprkazoB Munoopuayku Nel644 ot 29.12.2014 u Nel1577 ot 31.12.2015);

2) OCHOBHOI 00pa3oBaTeNBLHON MporpaMMbl OCHOBHOTO o01ero oopazosanus [ bOY COILL Ne2 m.r.1. Ycrb-KuHenbckmii;
3) mpuMepHO OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMMOii OCHOBHOTO 00111Iero oopasoBanus (mpotokoi ot 08.04.2015 N 1/15 (pex. ot 28.10.2015));
4) mporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl 1Mo npeaMeTy: MartemaTrka : pabouune nporpammsl : 7—11 kigaccel ¢ yriiyOiaEHHBIM U3yYeHHEM MaTeMaTuku / A.

I'. Mepansik, B. b. Iononckwuii, M. C. Sxup, E. B. byiiko. — M. :Benrtana-I"pad, 2017. — 150 c.

Paboyas mporpamMMa opueHTHpOBaHA HA UCIIOJIb30BaHUE YIEOHUKOB, BKIIOUEHHBIX B DenepaibHblil epedeHs yueOHnkoB ([Ipukaz Ne 345 ot 28.12.2018 r.
MunuctepcTBa npocsemieHus: PD).

Bce oOy4aromuecst, B TOM 4nCiIe U 00YJaloIecs ¢ OrPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI, UMEIOT IPABO Ha MOJIydeHHE KaYeCTBEHHOTO
obpazoBanus. L1Ikonoit co3paroTcest Bce yciaoBUs Uil 00yYSHHS U BOCIUTAHUS JIETEH ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI C LIENBIO UX OoJiee
IIOJIHOLIEHHOM COLMaIM3aliK CpeicTBaMU 00pa30BaHus U TPYIOBOM MOATOTOBKH, a TAKKE COLUAIIbHO-TICUXOJIOTHYECKON peaduInTaluy Ui OCIIeAYIOEei
MHTErpanuu B 00IIECTBO.

B npouecce naanBuyanbHOro o0yuyeHus: 0coboe BHUMaHUE yaenseTcss GOpMUPOBAHUIO MHIUBUAYaIbHOW 00pa30BaTebHON TPaeKTOPUHU 00yJaroIerocs.
VY4eOHbIi M1aH WHAWBUYAIBHOTO 00yUeHHs JIeTel ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbSl OPUEHTHPOBAH Ha IMOMOIIb PeOCHKY B pealn3aluy ero
00pa3oBaTeNbHBIX BO3MOKHOCTEH U MOTPeOHOCTEH 1 co3/1aHKe YCIOBUM /ISl YCIIEITHOTO PAa3BUTHUS C YU€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEH IICUXUUECKOT0 1
(U3NYECKOTO 3710POBBSI.

B cBs13u ¢ oMM Ju1 peanu3zanuu o0pa3zoBaTenbHOM nporpamMel BeiOpan YMK I'. Mepaisika:

Kiace IIpeamer Y4eOHuk Konm¢uiarop 5
nepeyHe
Anrebpa: 7 xiacc : yueOHuk / A. I'. Mepsaak, B. M. [Tomsakos ; mox pexn. B. E. ITogonsckoro. — 3-€
AureGpa P i b A PeA 8 124271
- u3., nepepad. — M. :Benrana-I'pad, 2017. — 337, [3] c. : u.
Feomerpus ['eometpus: 7 KfaCC : y4eOHUK JUTsl ydaruxcs oomeo0pa3oBaTenbHbIX opranu3anmii / A.I'. Mep3isk, 124351
B.b. Ionounckuii, M.C. Sxup. — M.: Benrana-I'pa¢, 2017. — 192 c. : un.




[Ipy mnmaHupoBaHMM Kypca MaTeMaTHKHU YYTeHAa BO3MOXKHOCTH BKIIIOUEHHUS Pa3HOOOPa3HOTO WIUIIOCTPATHBHOTO MaTepuana, MYJIbTUMEIUIHBIX U
MHTEPAKTUBHBIX MOJIEJEeH, HCIOIb30BaHUs KOMIBIOTEPHONH HMH(OpMAaLMOHHONW 0a3bl A OpraHU3alMl CaMOCTOSTENIbHON padOThl y4YeHHKa IpPHU MOBTOPEHUHU
TEOPETUYECKOr0 MaTeprala U TECTUPOBAHUS B LENSIX IPOBEPKU U KOHTPOJISI 3HAHUM.

YuuteiBas ociaabaeHHOE 310pOBbe 00YUaIOIIErocs, Ha 3aHATHSIX BO3MOXHO IPUMEHEHUE AUCTaHIIMOHHBIX TeXHOJIoruil. Ha ypokax ucnonb3yrorcs npuémsl
pa3BUTHS BHUMaHUS, sIpKasi HAJISIAHOCTb, OpraHU3alusl CaMOIIJIaHUPOBAHUS!, CAMOIIPOBEPKHU, UTPOBBIE MOMEHTBI, TIOBTOPEHHE MaTepHalla U paclpeiesieHUE ero Ha
YacTu.

B ocHoBe noctpoeHus 1aHHO# paboueil mporpaMMsel 10 MaTeMaTHKE JICKHUT Uaes TyMaHU3al[Ml MaTeMaTHYECKOro 00pa30oBaHusl, 3aKIII0YAOIAsICS B OepeKHOM
OTHOLICHUU K JIMYHOCTH YYEHHKA, €r0 MHTEpecaM U CIOCOOHOCTSIM M COOTBETCTBYIOIIAS COBPEMEHHBIM MTPECTABICHUSIM O LIESIX 00pa3zoBaHusi. MeTo1010rn4ecKoi
OCHOBOMH Kypca SIBIISIETCSI CUCTEMHO-I€ATeIbHOCTHBIN MOIX0/1 B 00y4eHUH MaTeMaTHKH, Pealn3alus KOTOPOro OCYIIECTBIIETCs Oyiaroaapsi IpUuMEHEHUIO POOIeMHO-

IIOUCKOBOTO M UCCIIEN0BATEIBCKOIO METOA0B O0y4EeHUS.
1.2. MecTto npeamera B y4eOHOM IJIaHe

Ha m3yuenne yue6HOTO MpeameTa «MaTtemaruka: anredpa, TeOMeTpHs» B 7 Kilacce OTBOIUTCS B 00meM o0beme 289 yacoB, B TOM uuciieHa anredpy — 221 gac
(3 pacuera 6,5 4acoB B HE/IENIO), a HA reoMeTpuio 68 yueOHbIX yacoB (M3 pacueTa 2 yaca B HEJICIIO).
WuauBuayansHOe 00ydeHHE Ha IOMY MIPeIyCMaTpUBaeT TSl MpoxoxkaeHus mporpammel 102 yaca B rof (3 yaca B Hezlenio).

1.3. O0mas xapakrepucTuKa yueOHOro npeamera

Kpr MaTE€MaTHUKHU — OJHUH U3 Ba)XXHEHUIIINX KOMIIOHEHTOB O6paSOBaHI/I$I, HCO6XOHHMBIﬁ JJIA HpI/IO6peTeHI/I$I KOHKPCTHBIX 3HAHUU O IMPOCTPAHCTBC U
IMPAKTUYCCKU 3HAYUMBIX YMGHHﬁ, q)OpMI/IpOBaHI/IH SI3bIKa OIMMCAHMS 00BEKTOB OKpYyKaromero Mupa, Ajist pa3BuTUA NPOCTPAHCTBEHHOT'O B006pa)KeHI/IH U UHTYUIIUU,
MaTeMaTHUEeCKOM KYJBTYPbI, AJ1d 3CTCTHUYCCKOI'0 BOCIIUTAHWA YJalllUuXCH. I/ISYTICHI/IC MAaTE€MaTUKN BHOCHUT BKJIaJd B Pa3BUTUC JIOTUYCCKOI'O MBIIIIJICHU .

1.4. Ileau ¥ 3a1a4M peaTu3aluM MPOrPaMMBbl YIJIy0JeHHOT0 H3yYeHHsI MAaTeMaTHKH

3HaueHue MaTeMaTUKHU B IIKOJIbHOM 00Opa30BaHUU ONPENENISAETCS POJIbI0O MATEMAaTHYECKOW HAYKU B )KM3HU COBPEMEHHOTr0 OOIIECTBA, €€ BIUSHUU HA TEMIIbI
Pa3BUTHUS HAYYHO-TEXHUYECKOIO IIporpecca.

BBuny ncuxonorundeckux ocodenHocreit nereit ¢ 3I1P, ¢ nenpio ycuiieHus: NpakTUYecKol HanpaBIeHHOCTH 00y4eHHUs MPOBOJIUTCS KOPPEKIMOHHAs paboTa,
KOTOPasi BKJIIOYAET CIICAYIOLINE HAIIPABICHUS:

Koppexkuusi oTaeJbHBIX CTOPOH INCHXHYECKOH AeATeJBbHOCTH: PA3BUTHE BOCHPHATHS, IPEACTABICHHUM, OLIYIIEHWM, pa3BUTHE NaMATH, BHUMAaHUSA,
pa3BUTHE MPEJCTABICHUN O (PU3NYECKUX SIBICHUSIX U 3aKOHOMEPHOCTSIX.

Pa3BuTne pa3iM4HBIX BHMI0B MbILUICHHUS. HarjasgHO-0OpPa3HOTO MBIIIJICHUS, CIOBECHO-JIOTUYECKOTO MBIIUIEHUS (YMEHUE BHUAETh U yCTaHABJIMBATh
JIOTHYECKHUE CBA3HM MEX]y (PM3NYECKUMH SIBJICHUSMH M 3aKOHAMH, KOTOPbIE 3TH SBJICHHS OMHUCHIBAIOT).

Pa3BuTHEe OCHOBHBIX MBICIUTEIbHBIX ONEPALU. Pa3BUTHE YMEHHsI CPAaBHMBATh, aHAJIM3WPOBAaTh, BBLICIATH CXOJACTBO M pa3lInuue MOHSATUH, YMEHHE
paboTaTh Mo aNropuTMy, YMEHHE IUIAaHUPOBATh CBOIO 1€ TEBHOCTb.

Koppexkuusi HapymieHHi B pa3BUTHH 3MOLMOHAIbHO-IMYHOCTHOM cepbl: pa3BUTHE NMHULIUATUBHOCTH, CTPEMJIEHUS TOBOAUTH HAYaTOE JEJI0 JO KOHIA,
(dbopMHpOBaHUS YMEHHS TPEOJI0JIEBaTh TPYIHOCTH, BOCIIUTAHUS CAMOCTOSTEIbHOCTH MPUHATHS pelleHus, (opMUpoBaHHEe a/IeKBaTHOCTH YYBCTB, ()OPMHPOBAHUE
YCTOWYHMBOM U aJIeKBaTHOW CaMOOLIEHKH, ((OPMHUPOBAHNE YMEHUSI aHATU3UPOBATH CBOIO JI€ATEIHHOCTb.



Koppexkuusi pazBuTHS pedn: pa3BUTHE MOHOJIOTUUYECKOM peur, KOPPEKLIHS JUATOTMUECKON pedH.

I_IGJ'IB HU3YyUCHUA: (bOpMHpOBaHI/IC YMCHUA NPUMEHATH IIOTYUCHHBIC 3HAHWA JJIA PCIICHUSA IIPAKTHYECKUX 3adaY.

3anaun 00y4eHus:

OBJIAJICHUC CHCTEMOM MaTeMaTHYSCKHX 3HAaHUU U YMCHHﬁ, HeO6XO,I[I/IMBIX IJi1 IPUMCHCHHSA B HpaKTH‘leCKOﬁ ACATCIIBHOCTH, HU3Y4YCHHSA CMEKHBIX

AUCHUILUINH, ITPOAOJIZKCHHUA 06p330BaHI/I$I;

HHTCJUICKTYAJIbHOE pa3BUTHC, (bOpMI/IpOBaHI/IC Ka4deCTB JIMYHOCTH, HGO6XOI[I/IMBIX YCIIOBEKY IJIsd HOHHOH@HHOﬁ KHU3HHU B COBPECMCHHOM 06I_HeCTBeZ SICHOCTB
U TOYHOCTH MBICIHM, KPHUTHYHOCTHh MBIINUJICHUSA, HWHTYHULUSA, JIOTHYECKOE MBIIIJICHHUE, 3JICMCHTEBI aHFOpHTMquCKOﬁ KYJbTYPbI, HIPOCTPAHCTBCHHLIX

NPEJCTAaBICHUHN, CTIOCOOHOCTD K MTPEOI0JICHUIO TPYIHOCTEH;

(bOpMI/IpOBaHI/Ie Hpe,Z[CTaBJ'ICHI/Iﬁ 00 HACAX U METOJAaX MaTEMaTUKHU KaK YHHUBEPCAJIBbHOI'O A3bIKAa HAYKHM M TCXHHKH, CPEACTBA MOACIUPOBAHUA SIBJICHUH U

IIponECCOB;

BOCIIMTAHUC KYJIbTYpPbI JIMYHOCTH, OTHOIICHHA K MATECMATUKC KaK K YaCTU O6HIC‘I€JIOB€‘~ICCKOI71 KYJbTYPbI, IOHUMAHHUEC 3HAYMMOCTHU MATCMATUKH IJIA

HAYYHO-TEXHHYECKOTO MPOrpecca;

ano6peTeHHe KOHKPCTHBIX 3HAHUHU O MMPOCTPAHCTBEC U MMPAKTUYCCKU 3HAYUMBIX YMGHPII;'I, (I)OpMI/IpOBaHI/IC SI3BIKA OMHUCAHUS 00HEKTOB OKpYyKaromero Mmupa,

AJI1 pa3BUTHA IPOCTPAHCTBCHHOI'O B006pa)KeHI/I$[ U UHTYUIIHU, MaTeMaTU4eCKOM KYJIbTYPBbI, JJIA 9CTCTUYCCKOT'O BOCITUTAHUS o6yt1a}oumxc;1.

1.5. MaTepuajibHO-TeXHUYECKOEe M MH(POPMAITHOHHO-METOANYeCKoe 00ecneueHne 00pa3oBaTeIbHOIO NMpouecca

MaTepI/IaJ'IbHO-TeXHI/ILICCKoe n I/IH(1)OpMaHI/IOHHO-MCTOI[I/I‘IeCKOG obecneyeHne O6pa3OBaTeJIBHOFO mponecca BKIOYACT B ce0s: y‘le6HO'MeTOZ{I/I‘ICCKI/Ie

0coOUsI U 3JIEKTPOHHBIE 00Pa30BaTEIbHBIC PECYPCHI.

Yy4yeOHO-MeTOqUYECKIE II0COOUS:

éjgn HaumenoBanue yue6HOro nocoous W3narenscTBO I'on u3nanus
1 bytko E.B.Anrebpa : 7 knacc : metonuueckoe nocodue / E.B. bytko, A.I'. Mepansik, B.b. [Tononckuii, M. :Benrana-Tpad 2018
M.C. SAxup. — 104 c. : ui.
Bbynxo E.B.I'eometpus : 7 knacc : meroguueckoe nocooue / E.B. bynko, A.I'. Mep3msix, B.b. . )
2 [Mononckuit, M.C. Axup.. — M. :Bernrana-I'pad, 2015. — 128 c. : nn. M. :Bentana-Tpad 2018
Mep3nsak A.I'.Anre6pa : 7 ki1acc : caMOCTOSITEbHBIE U KOHTPOJIbHBIE paOOTHI : MOCOOME IS yUalXCsl
3. | obmeobpa3oBarenbHbIX opranu3anmii / A.I'. Mepansk, B.b. [lononckwuii, E.M. PabunoBud u np. — 2-¢ M. :BenTana-I'pad 2017
u3Jl., crepeotun. — 96 c. : ui.
Mepsnsk A.I'. T'eomerpusi: 7 Kinacc: TUIAKTHYECKUE MaTEPHAIIBI: TTIOCOOUE IS YIAIIHXCS
4. | obuieobpazoBarenbHbIX opranuzanuii / A.I'. Mepsnsk, B.b. [Tononckuii, E.M. Pabunosuy, M.C. Sxup. M.:Benrana-I'pag 2017
— 112 c.: nm
Mepznsk A.I'. 'eomerpust: 7 knacc: Pabouast tetpaap Nel amnst yuamuxcst 0061eo0pa3oBaTenbHbIX )
> yapexaenuii / A.I'. Mepsnsik, B.b. ITononckuii, M.C. Axup. — 80 c. : ni. M.:Benrana-Tpad 2017
6. | Mep3nsik A.I'. 'eometpusi: 7 knacc: PabGouas rerpaas Ne2 juis yyammuxcs o01eo0pa3oBaTebHbIX M.:Benrana-I'pag 2017




| yupexaenuit / A.I'. Mep3nsik, B.b. Ilononckuit, M.C. SAxup. — 80c. : ni.




DJeKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI:

é\jgn HanmenoBanue 00pa3oBaTeibHOTO pecypca DIeKTPOHHBIN apec
1. | Unarepuer-nopran BeepoccHiickoi OMMITHAIBI IIKOJLHHKOB http://www.rusolymp.ru
2. Bcepoccuniickue IUCTaHIMOHHbBIE 9BPUCTHYECKUE OJIMMITHA/IBI 10 MATEMAaTHKE http://www.eidos.ru/olymp/mathem/index.htm
3. WHpopManoOHHO-IIOMCKOBas CcTeMa «3agaumny http://zadachi.mccme.ru/easy
4. | KoHKypcHBIE 3a7a4u 110 MATEMATHKE: CIIPABOYHUK U METOJIbI PCIICHHS http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
5. | UarennO - UnTemiexTyanbHblii MapadoH http://www.intello.su/moodle/
6. | TecrupoBanue online: 5—11 Kiaccel http://www.kokch.kts.ru/cdo.
7 BupryanbHblii KAOWHET YIHUTEIs, B KOTOPOM pa3MeIleHbl HHPOPMAIIHOHHbIC PECYPChI U http://uztest.ru/
" | HHTEPAKTUBHbIE CEPBHUCHI IS IIOATOTOBKU M IIPOBEICHHUS 3aHATHI [10 MATEMATHKE ' '
8. OnuMIuans! sl KOJIEHUKOB http://3.olimpiada.ru/
9. | MOCKOBCKHIA IIEHTpP HEMPEPHIBHOTO MaTEMAaTHIECKOTO 0Opa30BaHUs http://www.mccme.ru
10. | BupryanpHas MIKoJia FOHOTO MAaTeMaTHKA. http://math.ournet.md/indexr.htm
11. | bubaroTeka 3JIEKTPOHHBIX YU4EOHBIX MOCOOHIT 110 MaTeMaTHKE http://mschool.kubsu.ru
12. | Bes pneMeHTapHas MaTeMaruka. http://www.bymath.net
13. | DneKTpoHHO-00pa30BaTelIbHbIE PECYPCHI http://eor-np.ru/
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2. IJTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
2.1.JIu4HOCTHBbIE, MeTANlpeAMeTHbIE U NPeMeTHbIE Pe3yJIbTAThI 0CBOCHHS CO/IeP:KAHNUS Kypca

M3y4yeHue MaTeMaTUKH B CpeIHEN 1IKOJIE AaeT BO3MOKHOCTh O0YYaroIMMCs OBJIAJIETh HEOOXOAUMBIMU YMEHHSIMHU, HABBIKAMU M KQUECTBAMH.

JIMYHOCTHBIM PE3yJIbTaTOM W3y4eHUs TIPEAMETA SIBIISETCS (JOPMUPOBAHUE:

OTBETCTBEHHOI'0 OTHOUIEHUS K YYEHHIO, TOTOBHOCTH M CIHOCOOHOCTH OOYyYaroIMXCsl K CaMOPa3BUTHIO U CaMOOOpa30BaHMIO HA OCHOBE MOTHUBAIMM K
00y4YEeHHIO U TIO3HAHUIO;

LIEJIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKY;

KOMMYHHUKAaTHBHONH KOMIIETEHTHOCTH B OOIIEHHMH M COTPYIHHYECTBE CO CBEPCTHUKAMH, CTapIIMMH M MIAJAMIMMH B 00pa3oBaTeNbHOU, y4deOHO-
HCCIIEI0BATEILCKOM, TBOPUECKOM U APYIUX BUAAX JESITEIbHOCTH;

YMEHHS SICHO, TOYHO, IPaMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M NHMCbMEHHOH pe4M, NOHMMAaTh CMBICI IIOCTAaBJIEHHOW 3aJaud, BbICTpauBaTh
apryMEeHTaluIO0, IPUBOIUTH IPUMEPHI U KOHTP IPUMEDHI;

MEPBOHAYAILHOTO TMPEJCTABICHUS O MAaTEeMaTHYECKOH Hayke Kak cepe 4eloBEYeCKOW AeATENIbHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAUMMOCTH IS
pa3BUTHS LUBUIN3ALIUY;

KPUTHYHOCTH U KPEaTUBHOCTH MBIIUICHHUS, YMEHHS PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIC BHICKa3bIBAHUS, OTINYATh TUIIOTE3Y OT (haKTa;

MHUIMATUBBI, HAXOJYUBOCTH, AKTUBHOCTHU IPU PEIIEHUU MaTEMaTUYECKUX 3a/1a4;

YMEHMSI KOHTPOJIMPOBAThH IIPOLIECC U PE3YJIbTAT YUEOHON MaTEMATUUYECKOU e TEIbHOCTH;

(bopMHpOBaHUs CIOCOOHOCTH K SMOLIMOHATIBHOMY BOCIIPUATHIO MAaTEMATHYECKUX O0BEKTOB, 33/]1a4, pEIIeHU, pacCyKIeHUH.

MeraripeMETHBIM pe3ybTaToOM U3y4eHHs Kypca siBisieTcs: (popMypoBaHUe:

— pezynamuenvix Y'Y J1:

CIIOCOOHOCTH CaMOCTOATEIbHO IUIAHUPOBATh aJbTEPHATUBHbBIE IYyTH JOCTHXKEHHUS IieJiel, OCO3HAaHHO BbIOMpaTh Haubojee 3(PpQPeKTUBHBIE CIOCOOBI
peleHns yueOHbIX U T03HaBaTeIbHbIX 3ajay;

YMEHHMSI OCYILECTBIISITH KOHTPOJIb M0 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBBI;

yYMEHHUE aJIeKBaTHO OLEHMBATh IMPABWJIBHOCTh MM OIIMOOYHOCTH BBINOJHEHHMsS Y4eOHOM 3anaud, e€e OOBEKTHBHYIO TPYAHOCTb U COOCTBEHHbBIE
BO3MOXXHOCTH €€ PEILICHUs;

YMEHUS CAMOCTOSITESIbHO CTaBUTB 1I€TH, BEIOWPATh U CO3/1aBaTh aITOPUTMBI JUIs PELICHUs y4eOHBIX MaTeMaTUYeCKUX MpoOiIeM;

— nosnasamenvhuix YY1

OCO3HAaHHOE BIIAJICHUE JIOTMYECKUMM JACUCTBUSAMM ONpEAETCHUs TMOHATHHA, OO0OOIIEHMs, YCTAaHOBJEHUS aHaJIOrMi, KiaccupuKaluuidi Ha OCHOBE
CaMOCTOSITENILHOTO BIOOpa OCHOBAHUI U KPUTEPHEB;

YMEHUSl YCTaHABJIMBATh NPHUUYMHHO-CIICACTBEHHBIE CBS3M; CTPOUTH JIOTMUECKHE DACCYXICHUS, YMO3aKIIOUeHUs (MHIYKTUBHBIC, JEAYKTUBHBIE M IO
AQHAJIOTUU) U BBIBOJBL;

YMEHUS CO3[aBaTh, IPUMEHATh U NMPEOOPa30OBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, MOJEIU M CXEMBI Ul PEHICHUs YYeOHBIX M IMO3HaBaTEIIbHBIX
3aja4;



v’ (popmupoBaHus y4eOHONM U OOLIENOJIB30BATENLCKON KOMIIETEHTHOCTH B OOJIACTH HMCIHOJIBL30BaHHMsS HMH(POPMALMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHUIA
(MKT-xoMrieTeHTHOCTEH);

v/ pa3BUTHS CIIOCOOHOCTH BUJIETh MATEMATHYECKYIO 3a1a4y B IPYIHX JUCIHUIUTNHAX, B OKPYKAFOLIEH KU3HU;

v/ yMEHUS HaXOJMTh B PA3IMYHBIX MCTOYHUKAX MH(DOPMAIMIO, HEOOXOMUMYIO I PEIICHUS MaTeEMAaTHYECKHX MPOOJIEM, U TPEACTABIATh €€ B MOHATHOM
¢dopme; MpUHUMATH PEIICHHE B YCIOBUAX HEMOIHON M N30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALINY;

v/ yMEHUs MOHMMATh U HCIIOJb30BaTh MaTEMAaTHYECKHE CPEACTBA HAINAAHOCTH (PHUCYHKH, YEPTEKH, CXEMbI W Jp.) JUIA WIUIIOCTPALMU, WHTEPIPETALIUH,
apryMeHTaluy;

v/ yMEHUS BBIJIBUTATh MMIIOTE3BI IPU PELICHUH YIE€OHBIX 3a/1a4 M IIOHUMAHUS HEOOXOJMMOCTH MX POBEPKH;

v’ yMeHHWE TPUMEHSTh HHIyKTHBHBIE U JIElyKTUBHbIE CIOCOOBI PACCYKICHUIA, BUICTh Pa3INYHbIe CTPATCTHH PELICHUS 33/1a4;

v/ IOHMMAaHWsI CYLIHOCTH aJITOPUTMHUYECKUX MPEANMCAHUN U YMEHHUS JI€HCTBOBATH B COOTBETCTBUH C NPEIOKEHHBIM aJITOPUTMOM;

v’ c0COGHOCTH TIAHUPOBATH M OCYIIECTBIISATH JAESATEILHOCTD, HAPABICHHYIO Ha PEHICHHE 3a/1a4 HCCIIEI0BATELCKOTO XapakTepa.

— Kommynuxkamuenoix YY J1:

v/ pa3BUTHS CIIOCOOHOCTH OPraHW30BBIBaTh Y4eOHOE COTPYJAHHUYECTBO M COBMECTHYIO JIESATEIBHOCTh C YYHMTEJIEM W CBEPCTHHUKAMH: ONPENENATH LIEIH,
pacnpenensaTh GyHKIUU U POJIM YYACTHUKOB, B3aMMOJICHCTBOBATh U HAXOJIUThH 00IIME CIIOCOOBI pabOThl; YMEHHUS padoTaTh B TPYIIIE: HAXOAUTH oOIIee
pelieHre M paspeniarb KOH()IMKTH Ha OCHOBE COTJIACOBAaHUS MO3WIMKA M yu€Ta MHTEPECOB; CIymaTh HmapTHEpa; GopMyITupoBaTh, apryMeHTHPOBATh U
OTCTanBaTh CBOE MHEHUE.

2.2. Croco0bI KOHTPOJISA M OLICHUBAHNS 00Pa30BaTeIbHBIX JOCTHKEHUI 00yYAOIIUXCS

OreHka JIMYHOCTHBIX PE3YAbTAaTOB B TEKYIIEM 00pa30BaTEIbHOM MPOIECCE MOXKET MPOBOJUTHCS HA OCHOBE COOTBETCTBHUS YUECHHUKA CIEIYIOIINM
TpeOOBAHUSIM:

v’ COOJIIOIEHE HOPM W MIPABHJI TIOBEIEHHUS, IPUHATHIX B 00pa30BaTEIbHOM YUPEKICHNH,

ydacTue B OOIIECTBEHHOM KHU3HU OIMKANIIEro COIMAIbHOTO OKPY)KEHUs, OOIIECTBEHHO MOJIE3HOM e TeNIbHOCTH;
IpuiieKaHUe U OTBETCTBEHHOCTD 3a PE3yJIbTaThl 00yUEeHMUS;

TOTOBHOCTHU U CIIOCOOHOCTH JIe1aTh OCO3HAHHBIN BHIOOP CBOEH 00pa3oBaTeNbHOIN TPACKTOPUHU B U3YUEHUU MPEIMETA;
HaJIM4YMe O3UTUBHON IIEHHOCTHO-CMBICIIOBOM YCTaHOBKH Y4Y€HUKA, (OpMUPYEMON CpecTBaMU KOHKPETHOT'O NpeIMeTa;
aKTUBHOCTh U MHUIIMATUBHOCTH BO BpeMs y4eOHO! JesTeIbHOCTH.

OHGHI/IBaHI/Ie MCTAIMPEAMCTHBIX PE3YJIILTATOB BEACTCSA 11O CICAYIOIIUM IMO3ULIUAM!
CIIOCOOHOCTH M TOTOBHOCTD YUCHHUKA K OCBOCHUIO 3HaHI/II71, X CaMOCTOATCIBbHOMY IMOIMOJIHCHUTO, IIEPECHOCY U MHTCTPALlUH,

AN NI N NN

CIIOCOOHOCTh K COTPYJHUYECTBY M KOMMYHUKALIUU;

CIIOCOOHOCTH K PELIEHHUIO JIMYHOCTHO U COIIMAIbHO 3HAYMMBIX TPOOJIEM U BOILUIONIEHUIO HAlICHHBIX PEellIeHUH B MPAKTUKY;

CIOCOOHOCTh M TOTOBHOCTH K Hcnoib3oBanuio KT B nensx o0ydeHus 1 pa3BuTHs;

CMOCOOHOCTh K CAMOOPraHU3allu1, CaMOPETYIISLUN U pe(IeKCHH.

OrneHka JOCTH)KEHUS! YIEHUKOM METalpeMETHBIX Pe3yIbTaTOB MOXKET OCYIECTBISATHCS 10 UTOTaM BBIMOJIHEHUS POBEPOUYHBIX PadOT, B paMKaX CUCTEMBI
TEKYIEeH, TEMaTUYECKON U IIPOMEKYTOUYHOM OLICHKH, a TAKXKE IIPOMEKYTOYHOHN aTTECTALUH.

AN NI N NN



OCHOBHBIM 0OBEKTOM OICHKH IPEJAMETHBIX PE3YIBTATOB SBISIETCS CIIOCOOHOCTh YUEHUKA K PEIICHUIO yIeOHO-TI03HABATEIBHBIX U YUCOHO-TIPAKTHUECKUX
Ha OCHOBE M3y4aeMoro y4eOHOT0 MaTepHara.

[TpumepHbie BUIBI KOHTPOJIS YU€OHBIX JOCTHXKEHHM MO MPEIMETY: YCTHBIM OMpoc, TECT, CaMOIIPOBEPKa, B3aUMOIIPOBEPKA, CAMOCTOSTENbHAs padoTa,
MaTeMaTHYeCKUi IUKTaHT, KOHTPOJIbHas paboTa, paboTa 1o KapTo4yKam H T.II.
JU1st oLleHKH y4eOHBIX JOCTHXKEHUI 00YyJaIONIMXCs HCIIONB3YeTCs:
v/ BXOJHO# KOHTPOJIb B Hauasic O0YYCHUsI B CPEIHEN IKOJIe B BUJIE TeCTUpoBanus B popme OI'D;
v/ TeKyUIMil KOHTPOJIb B BUJIE CAMOCTOSATENBHBIX Pa0OT, TECTOB, IIPAKTUYECKUX PAbOT, JUKTAHTOB;

v/ TeMaTHYeCKHii KOHTPOJIb B BUJIC KOHTPOJILHBIX PaboT;
v/ pyOeKHBII KOHTPOJIH 10 UTOraM TIOJIYTO/IHs, y4eOHOT0 To1a B BUJIE TeCTUpoBanus B popme OI'D.

3. COAEP) KAHUE YYEBHOI'O TIPEJJMETA

I[Inanupyemsblie pe3yibTathl. B mkose npunsaTa S-0anbHas cucteMa OTMETOK Bcex padot nerert ¢ OB3. TpeboBanus, mpeabsaBiseMbie K 00ydarommmces,
COINIacyIOTCsl ¢ TpeOoBaHHSAMH 00pa30BaTENbHBIX MPOTpaMM U PEKOMEHAAIMSIMH MO OICHKE 3HAHWW, YMEHHH M HaBBIKOB oOyuwaroniuxcs. Ilo pesymnbraTtam
OCBOEHUSI OCHOBHOM 00111€00pa30BaTeIbHON NPOrpaMMbl BHITYCKHUKN MPOXOAST FOCYAAPCTBEHHYIO (MTOMOBYIO) aTTECTALIMIO M IIOJYYalOT aTTecTaT 00 OCHOBHOM
o0mieM 00pa3oBaHMH.

[Ipu u3yyeHun mMareMaTuku B 7 Kjacce MOBTOPSIOTCSA U CUCTEMATU3UPYIOTCS CBEICHUS O HATYPaJbHBIX YMCIIaX, OJy4YE€HHbIE B HAYaJIbHOM 1IKOJIE; C IIEPBbIX
nHel (QOopMHUPYIOTCS HaBBIKM TOXKIECTBEHHBIX MpeoOpa3oBaHUl. BakHyl0 poib MPU 3TOM HWIrpaeT MOHATHE IeNble BblpaxeHus. OOydaromuiicss HU3y4HT:
ToxnectBenHble BblpaxeHus. ToxaecTsa. CTeneHb ¢ HaTypalbHbIM MoKa3arenaeM. CBOMCTBA CTENEHU ¢ HAaTypalbHBIM NoKa3zarenaeM. OaHowieHbl. MHOTOUJIEHBI.
CnoxeHue M BBIUNTAHUE MHOTOWICHOB. YMHOXXEHHE OJHOUWIEHA HAa MHOTOWIEH. YMHOXEHHME MHOTOWIEHAa Ha MHOrowieH. Pa3jiokeHne MHOTO4JIeHOB Ha
MHOKUTENH. BhiHEeceHne 001ero MHOXKHUTENS 32 CKOOKU. Pa3nokeHue MHOrOwIEHOB Ha MHOXuTenu. Meton rpynnupoBku. [IponsBeneHne pasHOCTH U CyMMBbI
JBYX BbIpaK€HUU. Pa3HOCTh KBaJpaToB /IBYX BbIpakeHHU. KBajpaT cyMMbI U KBaapaT pa3HOCTH ABYX BbIpaxeHUW. KBagpar cyMMbl HECKOJIBKUX BBIPAK CHUM.
[IpeoOpa3oBaHre MHOrouJ€Ha B KBaJpaT CyMMbI WJIM Pa3HOCTU JBYX BBIpAXKEHHH JUOO B KBAaJApaT CyMMbl HECKOJIbKMX BbIpaxkeHUIl. CYMMBI U pa3HOCTbh KyOOB
IBYyX BeIpakeHuid. KyO cyMMbI U Ky0 pa3HOCTH ABYX BbIpakeHUH. [I[puMeHeHNe pa3nyuHbIX cIOCOO0OB pas3NioKeHHs MHOTOUYIEHAa Ha MHOXKHUTETH. DopMyIbl AMis
Pa3IOKEHUSI HA MHOXKMTENIN BBIPAKEHUW BHJa a" —b™ u a™ + b™. bosblioe MeCTO B NMpOrpaMMe 3aHMMAET U3Y4YEHHE CHCTEM JIMHEHMHBIX YPaBHEHUW C JBYMS
nepeMeHHbIMH. biok «I"eoMeTpusi» mpeacTaBieH ciaelyoIUME pa3aeaaMu: IPOCTeHIe reoMeTpruuecKue (GUrypsl 1 UX CBOMCTBA, TPEYrOJIbHUKH, CyMMa YTJIOB B
TpPEeYroJbHUKaX, NapauleibHble MPsSMbIE, OKPYKHOCTh U KpYr. BBHUIy M3NIUIIHENH CII0XKHOCTH HEKOTOpBIE TEMbl MOXXHO M3bATh 0€3 ymiepOa ais JajabHeiIero
M3y4YeHUsl Kypca MaTEMaTUKH.

Ha ypoxax wucnonb3ytorcs npuémbl pa3BUTHs BHHUMaHUS, SpKas HarjasAHOCTh, OpPTraHU3allds CaMOIUIAaHMPOBAHMS, CaMONPOBEPKH, HUTPOBBIE MOMEHTHI,
MOBTOpEHUE MaTepHajia U pachpeseseHue ero Ha yactd. OOydarouuiics HODKEH HAyYUThCS TPAMOTHO M aKKypaTHO JieJlaTh MaTeMaTUYeCKHe 3aIlHCH, YMETh
OOBSCHSTH HX.



4. TEMATHYECKOE IINTAHUPOBAHMUE

baok «Ajareopa»

n/n

Paznen

Conep:xanue

Marepuaiu
yyeOHHKA

Koua-Bo yacoB

IHoBTOpPEHHE Kypa
MAaTEeMATHKH 3a 5-6 Kiacc

IloBTOpeHWE meWcTBHIA ¢ OOBIKHOBEHHBIMH APOOSIMH, IECITHIYHBIMH
JIPOOSIMH, TIOJIOKUTEILHBIMH M OTPHIIATCILHBIME drciaamMu. O0oOImeHne u
CUCTEMAaTH3allUs CBEICHUH O MPeo0pa30BaHUSAX OYKBCHHBIX BBIPAKCHUN U
pEIICHUY YPaBHEHUH, MMOJYYCHHBIX B KypcaX MaTeMaTUKH 5 — 6 KJIacCOB.

JluHeliHOe ypaBHeHHE €
O/IHO¥ mepeMeHHOoI

JluneitHoe ypaBHEHHE C OJHOW TEepeMEeHHOW. 3ajayd Ha COCTaBIIEHHE
JMHEHHBIX YypaBHEHUH ¢ ogHoM nepemeHHoW. KoopaunatHas mnpsimasi.
Koopnunate! Touku Ha npsiMoid. UnciioBble MPOMEXYTKUA. MaTeMaTuyecKuii
sa3pIK. MaTemarndeckass MOZAENb. MaTeMaTHUecKOe MOJAETHPOBAHHE IPH
pEIIeHNH TEeKCTOBBIX 3a/1a4.

Im1,§1-3

Henble BpIpa:keHUs1

YucnoBele u anreOpamdyeckue BbolpaxeHHs. CTemeHb € HaTypalbHBIM
nmokaszareireM. TaOmuia OCHOBHBIX cremeHeil. CBOWCTBAa CTENEHH C
HaTypaJbHBIM TIOKa3zaTeleM. YMHOXEHHEe W JelleHHe CTeleHell cC
OIMHAKOBBIM TOKa3areneM. CTenmeHb C HyJEBBIM TokazaTeneM. llomsTue
omHowieHa. CraHmapTHeId BuI opHowieHa. ClOKEHHE W BBIUUTAHUC
OJHOYIECHOB. YMHOKEHHE OJHOYJIECHOB. Bo3BeneHue OIHOUYIEHA B
HaTypalbHYHO cTerneHb. JleneHne omgHOwieHa Ha opHOwWIieH. lloHsTHE
MHOTI'O4YJICHA. CTaHI[apTHI)II\/'I BHUJ MHOI'O4JICHA. CJIO)KCHI/IG U BBIYUTAHUC
MHOTOYICHOB. YMHOXCHME MHOI'OWICHAa Ha OJHOWICH. YMHOXKECHHE
MHOTOWIeHa Ha MHOTO4WIeH. DopMyITbl COKpaIeHHOro YMHOXKeHus. MeTon
BBIJICJICHHUSI TIOJIHOTO KBajparta. JleleHue MHOTOWIeHa Ha OJHOWICH.
[TonsiTne «pasznoxkeHne MHOTOUYICHAa HA MHOXKUTEIN». BriHEceHme 0011ero
MHOXUTENA 32 ckoOku. Crioco0® rpynmupoBku. Pas3moskeHne MHOTOWIEHOB
HA MHOXHUTEIM C TOMOIIbI0 (OPMYNl COKPAIIEHHOTO YMHOMXEHHUS.
Pa3iioxeHHe MHOIOWIEHOB HAa MHOXHUTEIH C IIOMOIIBIO KOMOHHAIIUA
pasnuuHbIX npuéMoB. CokpaieHe anredpandecknx apooeit. ToxaecTna.

.2, §4-21

31

DYyHKINHU

KoopnunarHas miockocTs. JInHeliHOe ypaBHEHHE ¢ IBYyMs IEPEMEHHBIMHU U
ero rpapuk. Jluneitnas QyHknous u e€ rpaduk. YrioBoi koddduimeHt.
Haunmenbinee n Hanbonbiee 3HaueHust pyHkmuu. Bo3pacranue u yObiBaHne
nuHeHHOM — QyHkumu.  llpsmas — mpomopumoHanbHOCTh.  B3ammHoe
pacrosyioxeHre rpaduKoB JMHEHHBIX (HYHKIHUH.

In.3,§22 26

CucreMbl JJUHEHHBIX
YPaBHEHUI ¢ IByMs
nepeMeHHbLIMU

IIoHsATHE cHCcTEMBbl ABYX JIMHEHHBIX YPAaBHEHHMH C JIBYMs II€PEMEHHBIMM.
Pewienne cucreMbl IBYX JIMHEWHBIX YPABHEHUH C JBYMs II€PEMEHHBIMHU.
I'paduueckunii MeTon pemieHHs CHUCTEMbl IBYX JMHEHHBIX ypaBHEHHUI ¢
JByMsI TE€peMEeHHBIMH. MeToJ TOACTaHOBKH. Meron anreOpamdecKoro

. 4, §27 - 32

12




cinoxxeHuss. CUCTeMbl ABYX JIMHEHHBIX YpPaBHEHHH C JIByMs IE€pEMEHHBIMHU
KaK MaTeMaTHYeCKHE MOAEIH PealbHbIX CUTYaAIUH.
CroxeHHe W BBIYMTAaHHE pPAlMOHAJBHBIX JpoOedl ¢ OJMHAKOBBIMH U
PauuonasbHbie
6 BEIDAKEH s pa3HBIMH 3HAMEHATEISIMU. Y MHOXKEHUE, JEeJICHHE U BO3BEICHHE B CTEIECHb I'n.5,§33-34 18
P panoHAIBHEIX IpoOeii. CTeneHs ¢ IeNIBIM IToKa3aTeseM.
IToBTOpEHME U
7 cucTeMaTH3anus IloBTOpEHNE OCHOBHBIX MOHATHH TEM Kypca - 3
y4eOHOro MaTepuaia
Baok «I'eomeTpusp»
Ne Martepua
Paznen Conep:xxanue Kou-Bo yacos
n/n yueOHHKA
Ipocreiimme [pocreiimmne reomeTpryeckue GUTyphl: IpsiMasi, TOUKa, OTPE30K, Ty, YTOL.
1 reomerpudeckue purypol | 3mepenue yrios. CMexHble U BEpTHKaJIbHbBIE yIIbl. buccekrpuca yria. Crp.6-7,8§1 -6 5
U MX CBOMCTBa IlepneHauKynspHbIE NpsIMbIE. AKCHOMBL.
Buapl TpeyronsHIKOB. Meananbl, OUCCEKTPHUCHL M BEICOTHI TPEYTOJILHUKA.
[Tpu3Haku paBeHCTBa TPEYTOJIBHUKOB. PaBHOOCIPEHHBIN TPEYTOJBLHUK U €T0
2 TpeyrojibHukn pHt P pey AP pey . §7-12 7
cBoiictBa. [Ipu3naku paBHOOegpEeHHOTO TpeyroabHuKa. CepeaAnHHbBIN
TIEPIEHINKYJIISIP OTpe3Ka.
[TapannensHblie npsimble. [Ipu3Haky napamiebHOCTH NPAMBIX. [1ATbIN
IMapaneabHbIe NPpSMBIE. .
3 CvMMa VIJIOB noctynaTt EBkianaa. CBoiicTBa mapamienabHbIX OpsMbix. CymMMa yriioB §13-18 5
y y TpeyroyibHUKa. BHenHuil yron TpeyroiasHuka. IIpsmoyroiabHslit
TPeyrojbHUKA .
TPEYTOJbHUK U €r0 CBOWCTBA.
I'eomeTpuueckoe mecto Touek. OKpyKHOCTB U KpyT. CBOMCcTBa
OKpy:KHOCTBb H KPYT.
okpy>kHOocTH. KacarenbHas k okpykHOCTH. OnIMCaHHAs ¥ BIIUCAHHAs
4 I'eomeTpnueckne §19-23 4
HOCTDOGHHS OKPY>KHOCTH TPEYyroJbHUKA. 3a/1auM Ha MocTpoeHue. Merox
P TeOMETPUYECKIX MECT TOUEK B 33J]a4ax Ha OCTPOEHHE.
O0mee KOJIHYECTBO YACOB: 102

YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Pa3nen nporpammsl, Jlara Ne W i Kon-Bo Op raH(EZ;iP;OHHaﬂ OCHOBHEBIE BH]IBI
KOJIMYECTBO YaCOB (Henmens) ypoka 4acoB T S JesTeapHOCTH 00ydatomerocs ¢ 3I1P
HOBTOpeHI/Ie 1 VP Brimonaars apI/I(bMeTI/ILICCKI/Ie HeﬁCTBHH C JOECATUYHBIMU U
Kypca Teficrais ¢ I[p06${MI/I 5 OOBIKHOBEHHBIMU vIIp06$IMI/I. HaszbiBath kjacchl M paspsiabl B
3aUCH ACCATHIHON Ipo0u. I paMMaTHdecKy BEPHO YUTATh 3aITUCH
MaTeMaTHKH 2 yP ypaBHeHPIfI. PaCKpLIBaTL CKO6KI/I, MpUBOAUTDH 1'[0}_'[06HI>IC




5 -6 k1accoB

claraembple,  YOpOINIATh  BBIpakeHUs. Pemars  ypaBHEHUS
YMHOKEHHUEM HITU JIeIeHHeM 00CHX ero JyacTei Ha OJTHO H TO JKe He

49 3 Pemmenne ypaBHeHHit VP N
paBHOE HYJIO YUCIO M IYTEM IIEPEHOCA CIAaraéMoro M3 OJHOMN

YacTH YpaBHEHUA B Jpyryro. Peliatb TEKCTOBBIE 3aJayd C

[IOMOIIBI0  YpPaBHEHHH ¥  apU(PMETHYECKUMH  CIIOCOOAMHU.

AHanmu3upoBaTh M OCMBICIMBATh TEKCT 3aJadd, COCTaBIATh

4 Pewenue 3anau VP MaTeMaTHYeCKue MOoJeau (YPaBHEHHUs) MO YCIOBHIO TEKCTOBBIX
3a/1a4, OCYLIECTBJISTh CAMOKOHTPOJIb, IIPOBEPsAsl OTBET Ha

COOTBETCTBHE YCIOBHIO.

5 VOH3 Pacno3HaBaTh  4YMCIOBBIE  BBIPAXKEHHMSI W BBIPAXKEHHS  C

IIEPEMEHHBIMHU, JIMHEWHbIE YypaBHEHUS. [IpuBoIWUTE NpUMEpPHI

6 JIuneitHoe ypaBHEHHE C VP BBIPKEHHUH C MMEPEeMEHHBIMH, JTHHEWHBIX ypaBHEHHH. COCTaBIATH
Tnasal. OJIHOH TIepeMeHHO BBIP@KEHHE C MIEPEMEHHBIMM IO YCIOBUIO 3aJayd. BBINOIHATH
JIuHeiinoe 7 yP npeoOpa3oBaHusl BBIPAKCHHUI: MPUBOAUTEL TMOJOOHBIC ClaracMbie,
ypaBHemHue 3 YOMH packpeiBaTh  CKOOKHW. HaxoawTe 3HaYeHWE BBIpOKEHUS C

NEPEMEHHBIMU  IpPH  33JaHHBIX  3HAYCHUSIX  MEPEMEHHBIX.
¢ OXHOI 9 Pemenue 3amau YOMH Knaccudunupopars anreOpandeckue BbipakeHus. ONUCHIBATh
nepeMeHHOoi C TOMOUIBIO YpaBHEHUI L[€JIbIE BBIPAYKEHHUS.

6 DopMynHpOBaTh OMNPEICICHUE JMHEHHOro ypaBHEHUs. Pemath
61 Konrpoabuas pagora Nel JWHEHHOe ypaBHeHHWE B oOOIIeM BHUJE. I/IHTCp\l:IpGTPIpOBaTB
10 «JIHHeiHOE YpaBHEHNE ¢ VPK YPAaBHEHHE KaK MATeMATHMECKYI0 MOJEIb PEallbHOM CHTYalMH.
OJIHOI TIEPEMEHHOI OnuceIBaTh CXEMy peLICHUs] TEKCTOBOM 3aauK, MPUMEHSTh €€ s
peuieHus 3aaad.
Tiasa 2. 1 Touxy 1 IpAMELS — [IpuBOIUTE MPUMEPHI TEOMETPHUIECKHX DHUTYD.
Mpocreiimue OmHUCHIBATh TOUKY, MPSAMYIO, OTPE30K, JIyH, YTOJ.

@opMyIHpOBaTh ONMpECTICHUS: PABHBIX OTPE3KOB, CEPEAMHBI OTPE3Ka,
reomerputeckne 12 Otpe3ox u ero amiHa YOM3 paccTosHUs  MeXly JBYMS TOYKAMH, JIOTOJHUTENbHBIX  JIydei,
¢urypsr u ux Pa3sBEPHYTOro yIia, PaBHBIX YIIOB, OUCCEKTPMCBHI YINa, CMEKHBIX M
CBOMCTBA JIyq. Yron. Usmepenne BEPTUKAIBHBIX YIVIOB, MEPECEKAIOMINXCSA MPAMBIX, MEPICHANKYISIPHBIX

13 YITIOB YOH3 MPSIMBIX, TEPICHIUKYISApa, HAKIOHHOHN, pacCTOSHHA OT TOYKH JIO
(54) MIPSIMON;
CBOWCTBA: PACIONIOKCHUST TOYEK HA MPSAMON, W3MEPEHHs OTPE3KOB U
14 CMexHbIC 1 BEPTHKAITLHBIC YOMH YIJIOB, CMEKHBIX M BEPTUKATIbHBIX YIJIOB, NEPHEHAUKYISAPHBIX IIPAMBIX;
YTIIBI OCHOBHOE CBOWCTBO TPSIMOIA.
TlepreH MKy IAPHbIC Knaccuduimposats yrisr. 5
HaxoauTs [UIHHY OTpe3Ka, IpaayCHyI0 Mepy yria, HCIOJb3ysl CBOICTBA
15 npsMeie. CaMOCTOSITETbHAS VOH3 X H3MEpEHHi.
pabora
I'1aBa 3. 16 ToxxnecTBeHHBIE YP q)OpMy.]'II/IPOBaTBI
Henasbie BbIpakeHHsI. ToXKIeCcTBa ONpeNIeNIeHUsI:  TOXAECTBEHHO  PAaBHBIX  BBIPAXKEHUH,




BbIpaKeHUA 17 VOH3 TOXJECTBA, CTEINEHUM C HaATypaJdbHBIM  IIOKa3aTelieM,
CreneHb ¢ HaTypalbHBIM
9 ) OKA3ATEIIEM OJTHOWJIEHA, CTAaHAAPTHOTO BUAA OAHOYJICHA, KOAPPHUIHEHTA
18 YyP OJHOYJIEHA, CTEIEHW OILHOYIEHA, MHOIOYICHA, CTEIEHU
MHOT'OWICHA;
19 Cgoii YOH3 ., i
BOHUCTBA CTCIICHHU C CBOMCTBA: CTENEHM C HaATypaJIbHBIM IIOKa3aTejieM, 3HakKa
HaTypalbHBIM MIOKa3aTeIIeM :
20 VPK CTCIICHHU, 5
Bbluucnate  3HaueHHWE  BBIPAKEHHM C  [EPEMEHHBIMU.
21 O THOWICHEI VOH3 [IpumensaTs cBoiicTBa  cTeneHu Juid  NpeoOpa3oBaHUs
BbIpKeHUU. [IpMBOANTH ONHOWIEH K CTaHAAPTHOMY BHIY.
YOH3 3anuceiBaTh MHOTOYJIEH B CTAHJIAPTHOM BHJE, OMPEICISITh
22 | Muorounens! CTENEHb MHOrowieHa. IIpeoOpa3oBbIBATH IPOU3BEINECHUE
OJHOYJIEHA U MHOTOYJICHA; CYMMBI, Pa3HOCTH, NIPOU3BEAECHUS
CroxeHue 1 BBIYUTaHue
23 MHOFOWLICHOB YOH3 JIBYX MHOIOWICHOB B MHOTOWICH. BBINOIHATH pa3ioxeHue
MHOTOWJIEHa Ha MHOXXHTEIN CIOCOOOM BBIHECEHHS OOIIETO
Kounrpoabhast pabora Ne2 MHOKUTENSI 32 CKOOKH, CHOCOOOM TpPYNIHPOBKH H C
o «CreneHb ¢ HaTypaIbHBIM VPK IPUMEHEHHEM  HECKOJbKUX  crocoboB. Hcnonb3oBarh
nokasaresieM. OIHOUICHBI. yKa3aHHble  MpeoOpa3oBaHHs B  MpoIlecce  PeUIeHHs
Muorounenbn YPaBHEHUH, pElIeHUs TEKCTOBBIX 3aJad.
I'nasa 4. PaBHbIE TPEYTrONBHUKM. OnuceIBaTh CMBICH TOHATHUS «paBHble (QUIYypbl». [IpUBOAUTH TpPUMEpEI
Tpeyroabauxu (7 25 Bricora, Mmenuana, YOH3 paBHbIX Quryp.
q.) GHCCEeKTpHCa TPEYTONbHIKA W306paskxath M HAXOOUTh  HAa  PUCYHKaX  PaBHOCTOPOHHUE,
paBHo6e)1peHH1>1e, IpAMOYTOJIBHBIC, OCTPOYTOJIbHBIC, TYHNOYT'OJIbHBIC
IlepBslit 1 BTOpOIt TPEYTOJIBHUKHU U UX JICMCHTBIL.
26 IPU3HAKHA paBEHCTBA YOH3 KnaccuduimpoBaTb TpeyroJb-HUKHN 110 CTOPOHAM M yTIIaM.
TPEYTOJILHUKOB DopMyIpoBaTh:
27 PaBHOGCHpeHHBIﬁ VO3 OIPCACIICHUA: OCTPOYT'OJIBHOTO, TYIOYTOJBHOIO, IpAMOYTOJIBHOIO,
paBHO66Z[p€HHOFO, PaBHOCTOPOHHETO, PA3HOCTOPOHHET'O TPEYI'OJIbHUKOB;
TPEYTOJIbLHUK U €T ;
28 - VPK 6I/ICCGKTpI/ICLI, BBICOTHI, MEIHUAaHbI TPEYroJbHUKA; PaBHBLIX
CBOHCTBA TPEYTOJIbHUKOB; CEPEAUHHOIO MEPHNEHIAUKYIPA, OTPE3Ka; IMEPUMETpa
[pu3Haku TPEYTOJIbHUKA,
29 PaBHOBEIPEHHOTO VO3 CBOMCTBA: PpaBHOOEIPEHHOTO Tpeyroanmcav, CEpEIMHHOTO
NEPIEHIUKYIIApa OTpe3Ka, OCHOBHOT'O CBOMCTBA paBeHCTBa
TPEyroJbHHUKA
TPEYTOJIbHUKOB,
TpeTuii npyu3HaK paBeHCTBa MIPU3HAKH: PABEHCTBA TPEYTOJEHUKOB, PABHOOCAPESHHOTO TPEYTOIEHUKA.
30 TPEYroabHUKOB YOH3 Pa3psacHAT, uYTO Takoe TeopeMma, ONUCBIBATh CTPYKTYPY TEOPEMBIL.
Pematp 3aJa4i Ha BbIYHMCJIICHHUC.
Kontpoannas padora Ne3
31 «TpeyronbHUKN» YPK
I'masa S. 32 YMHOXkEHNE OTHOYJIEHA Ha YOH3 3anuchIBaTh U I0Ka3bIBaTh (POPMYIBI: TPOU3BEICHUS CYMMBI




DopMyJibl
COKPAIIIEHHOT 0
YMHOKeHus1 (22 4.)

33 MHOTOYJICH VP
YOH3
34
YMHOXEHUE MHOTOUJIEHA
Ha MHOTOYJIEH YP
35
36 Paznoxxenre MHOTOWICHOB VOH3
37 Ha MHOXKHTETTH. BeiHECeHHEe P
00IIIero MHOXKHUTEIS 32
CKOOKH
38 YOH3
PaznokeHne MHOTO4JIEHOB
Ha MHOXUTeEIHU. MeTos VP
39 TPYIIIUPOBKHA
KonTpoannas padota Ned
«YMHOXKEHHE OJHOUIIEHA
40 Ha MHOTOWIEH, YPK
MHOTOYJICHA Ha
MHOTOWICH)»
41 [IpousBeneHue pasHOCTU U YOH3
CYMMBI ABYX BBIpaKCHUN
42 | CYMMPLABYX BBID VPK
43 Pa3HocTh KBagpaToB ABYX YOH?3
BBIPKEHUI
44 KBanpar cymms! u kBagpat YOH3
pa3HOCTHU ABYX
45 BBIPAKEHUH. YPK
[MpeobpazoBanue
46 MHOTOYJICHA B KBaJ[paT VYOH3
CYMMBI HITH PA3HOCTH ABYX
BBIpaXEHHIA JTHOO B
47 KBaJpaT CyMMbI § VPK
HECKOJIbKMX BBIPKEHUH
KontpoanHas padora Neb
48 «DopMyJIbl COKPAIIEHHOTO YPK

YMHOKEHHUSD)

U Pa3HOCTH JABYX BBIP@KEHUH, PA3HOCTU KBaJApaTOB IBYX
BBIPKEHUH, KBaJpaTa CyMMBbl U KBaJgpaTa pa3sHOCTU ABYX
BBIPQKCHUM, KBaJpaTa CyMMBbl HECKOJIBKMX BBIPAXKCHUH,
Kyba CyMMBI M Ky0a pasHOCTH [IBYX BBIPQKEHHUH, CyMMBI
KyOOB U Pa3HOCTH KyOOB IBYX BBIPaXKECHUH.

Beluucnate  3HaueHHE  BBIPAKEHHM C  IIEPEMEHHBIMU.
[IpuMeHsaTh CBOMCTBa CTeMEHHW M IpeoOpa3oBaHUs
BBIDQ)KCHUM. BBINONHAT yMHOXEHUE OIHOYICHOB U
BO3BEJCHUE OJHOWIEHA B CTENEHb. IIpUBOIUTH ONHOWIEH K
CTaHJApTHOMY  BHUJy.  3alUChiBaTb ~ MHOTOYIEH B
CTaHJApTHOM BHJE, ONPENENATh CTENEHb MHOTIOWICHA.
[IpeoOpa3oBbIBaTh MPOU3BEACHUE OTHOWIEHA U MHOTOUJICHA,
CYMMBI, DPa3HOCTH, IPOMU3BEACHMS JBYX MHOIOWIECHOB B
MHOTOWICH. BBINONHATE pa3iokeHue MHOTOWIeHa  Ha
MHOXHTEIN CIIOCOOOM BBIHECEHHUS OOILEro MHOXMTENIS 3a
CKOOKH,  CIocoOOM  TPYNIUPOBKH, 10  (opmyiam
COKpAIIEHHOIO0 YMHOKEHUS U C NPUMEHEHHEM HECKOJIBbKUX
crocoboB. lcnonb3oBaTh YyKa3aHHbE IpeoOpa3oBaHUs B
IIPOLIECCE PELICHHUS

YpPaBHEHUM,  JI0KA3aTEJIbCTBA  YTBEPXKACHHM,  PEIICHUS
TEKCTOBBIX 3ajad.




CyMMEI ¥ pa3HOCTH KyOOB

49 o YOH3
JIBYX BBIPXKEHUI
Ky0 cymmsl u ky6
50 | VY Y 3 VOH3
Pa3HOCTH JIBYX BBIPKCHUH
51 TIpumeHeHne pa3IuYHbIX VOH3
CIOCO0OB PA3JIOKEHUS
MHOTO4JICHA Ha
52 MHOXHTEIH yP
Pemenue 3anau
53
«Pa3noxxeHne MHOro4IeHa CP
Ha MHOXKUTEJIN»
I'naBa 6. [apamensHbIe IPSMBIE. PacriosHaBaTh Ha 4YepTe)kax IapajulenbHbIe IpsMble. l3o0paxkars ¢
Mapasienbubie 54 [Ipu3HaKy napaienbHOCTH YOMH TOMOLIBIO JIMHEHKH W YrOJbHHKA MapajliesbHble NpsiMble. ONHUCHIBATH
npsiMble. TIPSIMBIX Y161, 00pa30BaHHBIC PH ITEPECEICHUH IBYX MPSIMBIX CEKYIICH.
CyMMa yriIoB Cooi DopMyIUpOBATH:
Tpeyroabanka (5 55 BOMCTBA HApaJUICTIbHBIX VO3 ONPENENCHNS:  MApaUICNbHBIX  HPSIMBIX,  PACCTOSHUS  MEXIY
p y Hp;[MI)IX napajjiCJIibHbIMU TIPAMBIMHU, BHCIIHCTO YIylIa TPEYroJbHHUKA, THIIOTCHY3bI
™) CymMma yrioB 1 aterd,
56 y y YOH3 CBOMCTBA: MapaJUIeJbHBIX MPSAMBIX; YIJIOB, OOpa3oBaHHBIX MpHU
TpeyroJpHuKa IIEPECEYCHUM  IapajulebHbIX IPAMBIX  CEKyILEH; CyMMBbl  YIJIOB
[IpAMOYTONIBHBIH TPEYroJbHUKA; BHELUIHETO YIJIa TPEYTOJIbHUKA; COOTHOIICHUH
TPEYroJBHHK CBOI\/'ICTBa MCIKAY CTOpOHAMH u yriiamMmun TPCYTrOJIbHUKA, IpsAMOYTOJBHOI'O
57 ' . o .
IPSIMOYTONBHOTO YOH3 TPEyroJibHUKA; OCHOBHOE CBOMCTBO MapaJlIEIbHbIX IPSMBIX;
NPpU3HAKU: [APAJJICJIIBHOCTU  MPSAMBIX, PaBCHCTBA HNPIAMOYTOJIbHBIX
TPEYroJIbHHUKA
TPEYrOJIbHUKOB.
Pemenune 3a1a4 Pemartp 3aJa4i Ha BbIYHUCJIICHHUC.
58 «[TapanenbHble IpsIMBbIC. cp
Cymma yrnos
TPEYrOJIbHHUKAY
I'maBa 7. 59 MHOXECTBO U €ro VOH3 [IpuBoguTE NpPUMEpPBI MHOXKECTB, 3aBUCUMOCTEH MEXKIY
DyHKIUH. SICMEHTBI BenuuuHaMu. ONHMCBHIBaTh MOHATHS: MHOXXECTBA, ITyCTOTO
(7w 60 CBs3u MEKIy BENTMYMHAMM. VOH3 MHOXECTBA, 3aBUCUMOM U HE3aBUCHUMOW II€PEMEHHBIX,
DyHKIHS byHkuu, aprymeHta  (QyHKIMW,  CHOCOOBI  3aJlaHUs
61 CriocoOs! 3anaHust VO3 MHOXKECTBA ¥ (YHKIHH.
dyHKLIMHK dopMyIUpOBaTh OMPEEIICHUS: PAaBHBIX MHOXECTB, 00J1aCTH
ompeneneHuss (yHKIMM, OONACTH 3HAYEHUH (QYHKIUH,
62 | I'paduk pyHKIHH YOH3 rpaduka  QyHKUMM, JHHEHHOM  QyHKUMH, TPIMOI




63 | Jluneiinas dynxims, e VOH3 IIPONIOPLIMOHAIBHOCTH.
64 | rpaduk 1 cpoiicTsa P Bbruucnare 3HaueHne (QyHKIUH TO 3aJlaHHOMY 3HAuYCHHIO
aprymenta. CocTaBiATh TaOJUIBl 3HAYCHUH (QYHKLIUU.
65 | Kontpoabuas pagora Ne VPK Crpouth rpapuk (QyHKIMHU, 3aJaHHOM TaGnuuno. CTpOMTH
6 «@yuxmun» rpaduK JUHEHHOW (QYHKITUH.
I'1aBa 8. 66 T eOMETPHHUECKOE MECTO [osicHATB, YTO Takoe 3amadya Ha IOCTPOEHHE; T'COMETPHUECKOe MECTO
OKpYAHOCTE H ToueK. OKPYXHOCTb U K YOH3 rosek (TMT).
KpYT. - VKpY pyr N3ob6pakaTh Ha pUCYHKaX OKPYKHOCTb U €€ 3IIEMEHTHI; KacaTelbHYI0 K
T'eoMeTpHUECKHe Hexotopsie cBoiicTBa OKPYXHOCTH; OKPY>KHOCTb, BIIMCAHHYIO B TPEYTOJbHUK, U OKPY>KHOCTb,
IIMCaHH KOJIO HCTO.
KacaTtennuas K OPMYIHPOBATL: ONPENENCHMA: OKPYKHOCTH, KPyra, X O/EMEHTOB;
Opr}KHOCTI/I KacaTCJIbHOM K OKPYKHOCTH; CBOHUCTBaA: CepeZ[I/IHHgl"O MCPHOCHAUKYJIApa
kak 'MT; ouccektpucsl yrina kak ' MT; kacarenbHOH K OKpY>KHOCTH.
68 Omnmncannas ¥ BIIUCaHHAS YOH3 Pemate ocHOBHEIC 3aa4M Ha MOCTPOCHHUC: MOCTPOCHHUC YTJId, PABHOIO
OKPY>XHOCTH TPCYTIOJIbHUKA JAaHHOMY; MOCTPOCHUC CEPCANHHOIO NEPIICHAUKYIIAPA JAHHOIO OTPE3KaA,
NOCTPOEHHE  MPSMOHM, NPOXOJAIIEd uepe3 JNaHHYI TOYKY U
69 TIEPIICHANKYISIPHON JaHHOW MPSMOH; TOCTPOCHHE OMCCEKTPHUCHL TaHHOTO
3a/aun Ha MOCTPOCHHE YPK yria. CTpOHTh TPEYTOJIBHUK 10 TPEM CTOPOHAM.
Pematp 3aa491 Ha BBIYUCJICHUC U IMOCTPOCHUC
I'naBa 9. [IpuBoUTE NpUMEPBI: ypaBHEHUS C JABYMs IEPEMEHHBIMY;
YpaBHEHUS ¢ ABYMsI .
Cucremnt 70 HepeMeHHbIM YVOH3 JVMHEMHOIO ypaBHEHUS C JABYMs IE€PEMEHHBIMHU; CHCTEMBbI
JIMHEHHBIX JBYX JIMHEWHBIX YPAaBHEHUH C JBYMs IIE€PEMEHHBIMU;
YPABHEHHUH € pEAIBHBIX IPOLECCOB, I KOTOPBIX YPaBHEHHUE C JBYMs
ABYMS MEPEMEHHBIMU  WJIM  CHUCTEMa ypaBHEHUH C  JByMs
nepeMeHHbIMH NIEPEMEHHBIMHU SBJIIOTCS MATEMaTHYECKUMH MOJEIISIMU.
(12 ) JluneitHoe ypaBHEHUE C Onpenensith, SBISETCA JU Mapa YUCEN PEHIeHHEM JIaHHOTO
71 JIBYMSI IEPEMEHHBIMH U €T0 YOH3 YpPaBHEHUS C IBYMs [IEPEMEHHBIMU.
rpagux DopMyIMpOBaTH:
OIIpEZCIICHUS: PEIICHUSI YPABHEHUS C JBYMs IIEPEMEHHBIMY;
YTO 3HAYUT PELIUTh YpaBHEHHE C JByMS IEPEMEHHBIMH;
rpadpuka ypaBHEHHS C JBYMs IE€PEMEHHBIMH; JIMHEHHOro
7o | CucTembl ypaBHeRHi ¢ VOH3 YPaBHEHUS C JIBYMs IIEPEMEHHBIMH; PEIIEHHS CHCTEMBI
ABYyMs IEPCMCHHBIMH. YPaBHEHUH C ABYMs [IEPEMEHHBIMY;
I'paduuecknii metoz CBOWCTBA ypaBHEHHH C IBYMs TIEPEMEHHBIMH.
73 | PCUICHHA CHCTCMEL yP OmnwuceiBaTh: cBOiicTBa rpaduka JMHEHHOTO YpaBHEHHS B
BYX JIMHEHHBIX . .
ABY . 3aBUCHUMOCTH OT 3HAY€HUN KOdPPUIIMEHTOB, rpadudecKuil
YPaBHEHUH C ABYyMS VPK -
74 | Depemenmsr METOJl pEIIEHHUs CHCTEMBbl JBYX YPaBHEHUH C JByMs
MIEPEMEHHBIMH, METO/1 MOJCTAHOBKUA U METOJI CJIIOKEHUS IS
75 Pemenne cucrem YOH3




76 JIMHEWHBIX yPABHEHUH YP pELIEHUs] CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHUU C JBYMS
77 METOAOM IMOACTAHOBKH VPK HepeMeHHBIMI/I.
78 PellICHIe CHETEM VO3 Crpouts rpaduk JHHEHHOTO ypaBHeIiI/Iﬂ C OByMms
NMHEHHbIX ypABHEHHI HepeMeHHEIMH. Pemate cuctemsl 1ByX JTUHEUHBIX
79 METOIOM CIIOKEHHUS VP YPaBHEHUM C ABYMS [IEPEMEHHBIMU.
Pomrone samad o Pemars TCKC;[OBLIC 3aJ1a4u, B ISOTOpHX cucrema
80 [OMOILLIO CHOTEM VOH3 JIBYX JIMHEHMHBIX ypaBI—ieHI/II/I C JByMs IEPEMEHHBI-MU
ITMHEHHBIX YpaBHEHHIT SIBJIIETCA MAaTEMaTUYECKOU MOJIEJIBIO PEATTBLHOTO
Kontponbnan padora Ne MpoLEecca, U UHTEPIPETUPOBATH PE3YIAbTAT PEIIEHUA CUCTEM
81 7«CI/I§JTGMI>I ABYX VPK
JIMHEHHBIX ypaBHEHUH C
JIByMsI IEPEMEHHBIMID)
I'maBa 10. PannonansHbIe Ap0OH. Pacmo3naBaTh 1ienble  palFiOHANBHBIE BBIPAXKEHUS, JAPOOHBIC
Pannonanbublie 82 OCHOBHOE CBOMCTBO YOH3 paluoOHANbHBIE  BBIPAYKEHUS, MPUBOJUTH HPUMEPBl  TaKUX
BBIPpa:KeHNA palyoHanbHON 1pobu BBIPAKEHU.
(18u) 83 ClloKeHUe U BEIYUTAHUE YOH3 dopMynHpoBaTh:
paIoHaNBHBIX Apobei ¢ OnpeneneHnss  PalMOHANBHOTO — BBIPAXKEHUS,  JOMYCTUMBIX
84 OJIMHAKOBBIMH 3HAYCHUH MEPEMECHHOM, TOXKISCTBCHHO PABHBIX BBIPAKCHHUIA,
3HAMCHATEJISIMU yP TOXJECTBA,  PABHOCWIBHBIX  YPaBHCHUH,  pPallMOHAJILHOIO
YpaBHEHUS, CTETICHH C HYJIEBBIM ITOKA3aTelIeM, CTETICHN C IIeIBIM
85 CnoXXeHUE U BBIUUTAHUC YOH3 OTpULIATEIBFHBIM  IOKa3aTelieM, CTaHJapTHOTO BHUJA YHCIA,
palMOHAILHBIX APOOEH ¢ oOpaTHOM MPOTIOPITHOHATIEHOCTH; OCHOBHOE CBOICTBO
86 pa3HBIMH 3HAMEHATEISIMU yP panMoHaNbHON JpoOH, CBONCTBA CTENEHH C IENBIM TOKa3aTeleM,
87 YPK ypaBHEHU#, QYHKIHH V = j_—:; MpaBwjia CJIOXKCHHS, BBIYMTAHUS,
88 YMHOKEHUC 1 ACTICHHC YOH3 YMHOXEHHS, JIeIeHUs IpoOei, BO3BeleHUS ApoOW B CTEIEHB;
89 pauyoHanbHBIX Apobei. VP YCIIOBHE PaBESHCTBA JPOOH HYJIIO.
%P B OgBeIULeHHe PALMOHAILHBIX VPK Joka3pIBaTh CBOMCTBA CTENEHU C LEIBIM MOKA3aTENEM.
Apobeid B cTeneHs OmnuceiBaTh rpaduyeckuil METOJ PELIeHHs YPaBHEHHH C OIHON
ToxJ1IecCTBEHHbBIE MIEpEMEHHOI.
91 npeoOpazoBaHus YOH3 [IpuMeHATh OCHOBHOE CBOWCTBO paIllMOHAIBHOM ApoOW Juis
paIMOHATEHBIX BBIPAXKECHUI cokpamieHnss W TpeoOpasoBanus Apobed. llpwBomuTe apodu x
HOBOMY (0OImeMy) 3HaMeHaTenro. HaxXxomawTh cyMMy, pasHOCTb,
92 Kontpoannas paGora NeB VPK l‘IpOI/I3]3/eII(eHI/Ie I/Iyz-IaCTHOC IpoOeH. BBIHOHHHTByTO)I}(IJIeETBeHHBIe
«PauyoHaLHbIC AP0 peo0pa30BaHus PAIMOHATBHBIX BBIPAKCHH.
93 PaBHOCHIILHBIE YPABHEHUS. VO3 Pemars YpaBHEHHUS ¢ MIEPEeMEHHOW B 3HAMEHATeIIe IPOOH.
PanmonansHbIe ypaBHEHUS IIpuMeHATh CBOWCTBAa CTEMEHW C IEJBIM IIOKa3arejeM Jiis
npeoOpa3oBaHUs BRIPAKCHUH.
94 CreneHp ¢ 1EeNbIM YOH3

3anuckIiBaTh YKciia B CTaHAAapTHOM BUIC.




95 OTpHLIATEIbHBIM VPK
MOKa3areseM
96 | CaoiicTBa CTENEHH C LENBIM VOH3
97 IIoKa3aTejeM VP
98 DyHKIMA uee VOH3
rpaduk
KonTpoabHas padora Ne
99 9 «CreneHs ¢ LeIbIM VPK
TIOKA3aTeNIEM»
HosTopenue Kypca 7 100 CreneHb ¢ HaTypaJIbHBIM VOMH [IpuMeHATh CBOWCTBaA CTENEHEH ¢ HaTypaJbHBIM MOKa3aTeleM JJis
Kaacea TIOKA3aTeNEM U €€ CBOMCTBA npeobpa3oBaHysi BHIPAKEHMil. BBIMOJHATL aNreOpanyecKue
(3u) 101 JInneiiHoe ypaBHEHHS ¢ YOMH npeoOpa3oBaHusi ¢ OAHOWICHAMH W  MHOTOYJICHAMHU.
OJIHOU NEPEMEHHOU [IpumeHaTs  QOpMYJIBI  COKpAIIEHHOTO  YMHOXEHHUS  TIpH
Pa3IOKEHUHM MHOTOWICHOB HA MHOXXHTEIH U TSI TpeoOpa3oBaHmUs
102 Paznoxenue MHorouneHa YOMH BBIDLKCHHUWA.  BBINONHATH — pas3ioKEHUE  MHOIOYIEHOB  Ha
Ha MHOMUTCEH YOMH MHOKHTENH PA3IIMIHBIMHU CIIOCO0aMHU

IIpumeuyanue: —YOH3 — ypok OTKpBITHS HOBOT'O 3HAHUS;

— VP — ypok pedaexcun; — YOMH — ypok 00111eMeTo/1010rn4ecKoit

HanpasiieHHocTH;— YPK — ypok pa3BuBatoiiero kontpossi;— CP — camocrositensHas padora.

C=RU, O=I'BOY COW »22 nr.
Yctb-Knnenbckun, CN=[1noTHMKOB
HO.A., E=plot.02@mail.ru
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