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PABOYAS ITPOT'PAMMA

o yueOHOMY Kypcy «MareMaTuka»

(6a30BBIii ypOBEHD)

7-9 xnmaccel

2023 r.




ITosicHuTebLHAS 3aMUCKA

PabGouass mporpamma cocTaBieHa Ha OCHOBE (QeAepalbHONM paboueld TporpaMMbl MO MaTEMAaTHKE, YTBEPKICHHOW MPHUKa30M
MunucrtepctBa npocsenieHus PO ot 31.05.2021 Ne287 «O6 yTtBepkaeHun ¢eaepaibHOro 00pa3oBaTeIbHOTO CTaHAapTa OCHOBHOTO OOIIEro
oOpazoBanus» (3apeructpupoBad 05.07.2021 Ne64101, PabGouast mporpamma, nainee IIporpamma, cocraBieHa Ha OCHOBE (QeaepanbHON
pabouel mporpamMMBbl MO0 MaTeMaTHUKE, YTBEPKACHHOU MpukazoM MunuctepctBa npocsemieHuss PO o118.05.2023 Ne370 «O06 yTBepkIeHUn
benepanbHOl 00pa3oBaTEILHON MPOrpaMMbl OCHOBHOTO 001Iero oOpa3zoBanus» (3apeructpupoBaHo B Muntocte Poccum 12.07.2023
Ne74223), nporpammsl 1o maremaruke ans 5-9 knaccoB (aBtopel A.I'. Mepsznsk, B.b. Ilononckuii, M.C. Sxup, E.B.byuko u g/ 5- 11
kiaccel. — M.: Benrana- I'pag, 2020).

s obecnieuenust peanmzanuu TpeboBanuit ®I'OC — 2021 ocHoBHOTO 00IIEro 00pa3oBaHus ydalIuMucsa /-9 KiIaccoB, OBIIaJIeHUE
nporpammoi yueOHoro Kypca «BeposITHOCTh M CTaTUCTHKA» PEKOMEHIYETCS OpraHM30BaTh B paMKax y4eOHOro Kypca «Anredpay, s
3TOr0 HEOOXOIMMO JI0OABUThH B HETO BEPOSATHOCTHO-CTATUCTUYECKOE COJICP)KaHHME, KOTOPOE MPEAYCMOTPEHO MPOTrPaMMON K HM3YYCHHIO B
HACTOSIIUN U IPEIIECTBYIOIINE [O/Ibl 00yUESHUS.

N3meHeHust, BHECEHHbBIE B pab0OuyI0 Mporpammy.

Ha ocHoBanuu pexkoMmeHgaiuii B Kypc «Aurebpa» Obulo [100aBIE€HO BEPOATHOCTHO -

CTaTUCTHYECKOE COJIep KaHUe C yUETOM TOr0, YTOB 5-6 Kilaccax ObUIM M3Y4YEeHBI TEMBI:

« DIIEMEHTHI CTaTUCTUKH, BepoATHOCTU. KoMOMHATOpHBIE 3a1a4m»;

«IIpencraBienne JaHHBIX B BUE TAOJUIl, KPYTOBBIX M CTOJIOYATHIX TUArpaMM, TpaduKoOBY;

«Cpennee apudmernueckoe. CpeHee 3HaUYCHUE BEITUUUHBDY;

«CnyygaitHoe coObiTHe. [locToBepHOE U HEBO3MOXXHOE COOBITHs. BeposTHOCTH ciydaifHOro coObiThsA. PemeHne xKoMOWHATOPHBIX
3aauy;

B 8 kiacce «MHOXecTBO M ero aneMeHThl. [logmHoxkecTBo. Omnepaiuu HaJl MHOXECTBaMH.

UucnoBble MHOXKECTBAY,

B 9 kmacce «OcHOBHBbIE TpaBWia KOMOMHATOPWKH. YacToTa M BEPOSATHOCTh CIydalHOTO coObITHsA. Kiaccudeckoe ompezaeneHue

BeposiTHOCTU. HauanbHbie cBenenus o cratuctuke». (Jlunusa YMK no matemaruke. ABropsl: Mep3nsak A.I'., Tlononckuit B.b., Axup M.C.).

B yueOHo - MeTOAMYeCKMI KOMILIEKT BXOAAT:
[ KJjacc:
1. l'eomerpus: 7 - 9 knaccol: yueOHUK 6a30BbIit ypoBeHs / JI.C. Aranacsn,B.®. Byrysos, C.b. Kagomues—M.: IIpocBenienue.
2. 'eometpusi: 7 — 9 Kimacchl: KOHTPOJIbHBIE paOOTHI: MOCOOME I ydauuxcs oduieoopasoBaTenbHbix oprannzanuii / H.b. MensaukoBa. —
M.: IIpocsemienue.
3. Anre6pa: 7 kiacc: 06a30BbIi ypoBeHb, yueOnuk / FO.H. Makapsrues, H.I'. Munmiok, K.W. Hemkos,C.b. CyBoposa. - M.: [Ipocsemienue.



4. Anrebpa: 7 —9 Kiacchl: KOHTPOJIbHBIE pa0OTHI: MOCOOME ISl yHamuxcs oomeoopa3zoBatenbHbix opranuzanuii / FO.A. I'naszkos, M. 4.
lNamamBunu. - M.: [Ipoceemenue.

8 kiace:

1. Teomerpust: 8 kiacc: y4eOHUK ISl ydamuxcsi o0meoopa3oBarenbHbix opranuzanuii / A.I.Mep3sik, B.M. [Tonskos. - M.: Benrana-
I'pad.,2017.

2. I'eomeTpus: 8 kiacc: AMIAKTHYCCKHE MAaTEPHAJIbl: TIOCOOHE Ul ydamuxcsl o0meoopa3zoBarenbHbix opranm3anuii / A.I'. Mep3isik,
B.b. Ilonouckuii, E.M. Pabunosuu, M.C. fxup. - M.: Bentana-I'pad. ,2017.

3. T'eomerpus: 8 knacc: meroanueckoe nocodue /E.B.bynko, A.I'. Mep3snsk, B.b. ITonouckuii, M.C. SAkup. — M.: Benrana-
I'pad.,2017.

4. Anrebpa: 8 kimacc: yueOHUK Jyisl ydamuxcs 0o1ieoopa3zoBarenbubix opranuzanuit/ A.I'. Mepansk, B.b. ITonouckuit, M.C. Sxup. — M.:
Benrana - I'pag., 2017.

5. Anre6pa: 8 kiacc: meroanueckoe nocoodue/E.B.byuko, A.I'.Mep3nsk, B.b.Ilononckuit, M.C. fAxup. — M.: Benrana-I'pag, 2017.

6. AnreOpa: MTUIaKTHYECKUE MaTepHaIIbl: 8 KJacc: Mocooue Ajs yJamuxcs o0mieoopazoBaTebHbIX opranu3anuii/ A.I'.Mep3msik,
B.B.Ilononckuii, E.M. Pabunosuu, M.C.Skup. — M.: Benrana-I'pad., 2017.

9 kaace



1. Teomerpust: 9 Kitacc: y9eOHUK JUTsl ydanuxcsi o0meoopa3oBarenbHbix opranmsanuii / A.I.Mep3msk, B.M. Ilossikos. - M.: Benrana-
I'pad., 2018.

2. 'eometpus: 9 kimacc: AMIAKTUYECKHAE MaTepUANbl: TOCOOMe I ydaluxcsl o0meo0pa3oBareabHbIX opranusamuii / A.I'. Mep3isk,
B.b. [Tononckuii, E.M. Pabunosu4, M.C. Skup. - M.: Benrana-I'pad., 2018.

3. T'eomerpus: 9 xmacc: meroaudeckoe nmocobue /E.B.bytiko, A.I'. Mep3msk, B.b. ITonouckwmii, M.C. Skup. — M.: Benrtana-I'pad.,
2018.

4. AnreOpa: 9 kiacc: yueOHHK /IS ydaruxcst o0meoopa3oBarenbHbIx opranusanuii/ A.I'. Mep3msik, B.b. [Tononckuii, M.C. Skup. — M.:
Benrana - I'pad., 2018

5. Anre6pa: 9 knacc: meronnueckoe nocoodue/E.B.byuko, A.I'.Mep3ansk, B.b.Ilononckuit, M.C. fAxup. — M.: Benrana-I"pag., 2018.

6. AnrebOpa: nugakTuyeckue marepuanbl: 9 kiacc: mocoOue Juid ydyammxcs oOmieoOpasoBarenbHbIX opraHuzanuil/ A.I. Mep3msk,
B.b.[Tononckuit, E.M. Pabunosuy, M.C.Sxup. — M.: Benrtana-I'pad., 2018

[Iporpamma mo MareMaTuke cocTaBjieHa Ha ocHOBe (DyHIaMEHTaJIbHOTO siipa COJEp:KaHMs OO0IIero oOpa3oBaHMs, TPeOOBaHHUM K
pe3ynbTataM OCBOEHHUS 00pa3oBaTeNbHOW MPOrpamMMbl OCHOBHOTO 00ImIero oO0pa3oBaHMs, NPEJICTaBICHHBIX B (deneparbHOM
rOCy/IapCTBEHHOM CTaHJapTe OCHOBHOro o00I1ero oOpa3oBaHusi C YYETOM NpeeMCTBEHHOCTH ¢ [lpuMepHbIMH mOporpamMmamu JUis
HavaJIbHOTO 0011ero oOpa3zoBaHus O MaTeMaTuke. B Hell Takke YUYUTHIBAIOTCS JOMUHUPYIOIIKE UIEH U nosoxeHus [IporpaMMbl pa3BuTHs
¥ (GOpMUPOBaHUS YHMBEPCAJIBHBIX y4E€OHBIX JIEWCTBUI IS OCHOBHOTO OOIIero o0pa3oBaHMs, KOTOpble obecreunBaioT (GpopMUpoBaHUE
POCCHUIMCKON Tpa)KAaHCKOW MIACHTUYHOCTH, KOMMYHHKATHUBHBIX KayeCTB JIMYHOCTH, U CIOCOOCTBYIOT (POPMHUPOBAHMIO KIIIOUEBOU
KOMIIETEHIINU — YMEHUIO YUUMbCAL.

N3yueHrne MaTeMaTHKy B OCHOBHOM IIKOJIE HAIIPABJIEHO HA JOCTUKEHUE CIEAYIOIINX LENei:

B HANIPABJICHUH JIMYHOCTHOI0 PA3BUTHA

* Pa3BUTHE JIOTHUECKOTO U KPUTUYECKOTO MBIIIJICHUS, KYJIbTYpPbI p€4H, CIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

* ¢opMUpOBaHHE Yy ydalIUXcs UHTEJUIEKTYaJbHOW YECTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K IMPEOJOJICHUIO MBICIUTEIbHBIX
CTEPEOTHUIIOB, BHITEKAIOIIUX U3 OOBIJICHHOTO OIIbITA;

* BOCIHTAHHE KAYECTB JIMYHOCTH, 0OECIIEUYNBAIOIINX COLMATBLHYI0 MOOUIBHOCTD, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENBHBIE pe-
LICHUS;

* popmupoBaHre KaYeCTB MBIIIICHHUS, HEOOXOAMMBIX JUIS AN Tallui B COBPEMEHHOM MH(OPMAIIMOHHOM O0IIIECTBE;

* pa3BUTHE MHTEpeca K MaTeMaTUYECKOMY TBOPUYECTBY U MAaTEMaTHUYECKUX CITIOCOOHOCTEH.

B MeTANpeIMeTHOM HalNlpaBJIeHNHU

* (popmMupoBaHUE NpeACTaBICHUNA 0 MaTEMAaTHKE KaK YaCTH OOIIEeYeI0OBEUYeCKO KylbTyphl, O 3HAUMMOCTH MAaTEMaTHKU B PAa3BUTUU
UBWIM3AIMYA U COBPEMEHHOTO O0IeCTBa;

* pa3BUTHE MPEJICTABICHUN O MaTeMaTHKE Kak (opMe OMUCAHHs M METOJE MO3HAHUS JEHCTBUTEIHHOCTH, CO3JAHUE YCIOBHM IS
NPUOOPETEeHNS IEPBOHAYAIILHOTO OMBITA MATEMATUYECKOTO MOJICIIUPOBAHUS;

* (hopMupoBaHue OOMIMX CIIOCOOOB MHTEIICKTYATbHON NESITEIbHOCTH, XapaKTEPHBIX U MATEMATHKH U SBJISIOMIMXCS OCHOBOM IO-
3HABATEIbHON KyJIbTYPHI, 3HAUUMOM IS Pa3InYHBIX c(hep YeTOBEUECKOM e TeIbHOCTH.



B IpeIMETHOM HaIPaBJICHUH

* OBJIaJICHUE MATEMATUUYECKUMH 3HAHUSIMU U YMEHHUSIMH, HEOOXOAUMBIMU IS IPOJIOJIKEHUSI 0OYUEHHUs B CTapUIEH IIKOJIE WIIA UHBIX
0011e00pa30BaTENbHBIX YUPEKACHUSIX, N3YUEHHS] CMEKHBIX JUCLUILIMH, IPUMEHEHUS B IOBCETHEBHOM JKU3HH;

* co3aHue (pyHAaMeHTa 11 MaTEMaTHYECKOro pa3BUTHs, (POPMUPOBAHNS MEXAaHU3MOB MBIIUIEHUS, XapaKTEPHbIX JJI MaTeMaTH4e -
CKOH IEATEIBbHOCTH.

[IpakTrueckas 3Ha4MMOCTh IIKOJIBHOTO Kypca F€OMETPHUH 7-9 KIIACCOB COCTOUT B TOM, UTO IPEAMETOM €€ M3YUYEHUS SIBJIS FOTCS IIPO-
CTPaHCTBEHHbIE (POPMBI U KOJIMUECTBEHHbIE OTHOLIEHHS peajbHOro Mupa. B coBpeMeHHOM 0011ecTBE MaTeMaTuyecKas MoAroToBKa HeE00Xo-
IMa KakJI0My 4YeJIOBEKY, TaK KaKk MaTeMaTHKa IPUCYTCTBYET BO BceX c(pepax yenoBeUecKoi AeITeIbHOCTH.

['eomeTpust sBAsIETCS OJHUM U3 ONMOPHBIX IIKOJBHBIX MpeaMeToB. ['eoMeTpuueckie 3HaHUSl U YMEHUS HEOOXOAUMBI ISl U3YUECHHUS
JPYTUX IKOJBHBIX AUCUMIUIMH ((pu3nkKa, reorpadus, XuMus, uHGopmaTka u zip.).

OnHOM M3 OCHOBHBIX HeJiel M3yYeHUs MATeMaTHKH SIBJIE€TCS pa3BUTHE MBIIUICHUS, Mpexae Bcero GopMUpoBaHUE aOCTPAKTHOTO
MbIlIEHUS. B mpouecce m3ydyeHHus MaTreMaTuku (OPMHUPYIOTCA JIOTUYECKOE M aJTOPUTMHUYECKOE MBIIICHHE, a TAKKe Takue KayecTBa
MBIIIJIEHUS, KaK CHJIa U THOKOCTb, KOHCTPYKTUBHOCTh M KPUTUYHOCTH. JlJI ajanTaliui B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE BaXK-
HBIM (akTOpoM siBJsieTcsl GOPMUPOBAHME MATEMATUYECKOTO CTHJISL MBIILJICHUS, BKIIOYAIOIIETO B ce0sl MHAYKIUIO U AeTyKI1I0, 0000111eHne
Y KOHKPETHU3alMI0, aHAIN3 U CUHTE3, KIAaCCU(PHUKAIIUIO U CUCTEMATU3alIMI0, a0CTParupoOBaHUE U aHAJIOTHIO.

OO6yueHne MaTeMaTUKe Aa€T BOZMOXKHOCTh IIKOJbHUKAM HAYyYUThCS TUIAHUPOBATh CBOIO AEATEIBbHOCTh, KDUTHUYECKH OLIEHUBATH €€,
IPUHUMATh CAMOCTOSITEJIbHBIE PEIIEHUS], OTCTauBaTh CBOU B3IJISI/IbI U yOEXKICHHUS.

B npornecce nzyueHuss MaTeMaTUKHU IKOJIbHUKM Y4aTCsl U3JIaraTh CBOM MBICIIH SICHO U MCUEPIIBIBAOILE, TPUOOPETAIOT HABBIKUA YETKO-
IO BBIIIOJIHEHUSI MATEMATUYECKUX 3alACEH, ITPY ITOM HUCIIOJIB30BAaHUE MATEMATUUECKOTO SI3bIKa MTO3BOJISIET Pa3BUBATh y yYallUXCs IpaMoT-
HYIO YCTHYIO ¥ IUCbMEHHYIO peYb.

3HAKOMCTBO C UCTOPHEH pa3BUTHUS MaTEeMaTUKU KaK HAyKH (pOpMUpPYET y ydaluxcs NpeACcTaBICHHsI O MaTeMaTUKU Kak yacTu oO1ie-
YeJIOBEYECKOM KYJIBTYPBHI.

3HAYNTEIbHOE BHUMAHNE B U3JI0)KEHUH TEOPETUYECKOr0 MaTeprasa Kypca yAeIseTcs €ro MOTUBALUU, PACKPBITHIO CYyTH OCHOBHBIX
NOHATUH, uaeH, MmetogoB. O0yueHre NOCTPOEHO Ha 6a3e TEOPUH Pa3BUBAIOIIETO OOYUYEHHUs, YTO JOCTUTAETCS] OCOOCHHOCTSIMH U3JI0KEHHUS
TEOPETHUUECKOr0 MaTepHaja 1 ypaKHEHUSIMU Ha CPaBHEHUE, aHAJIN3, BbIJIEIEHNE TJIaBHOTO, YCTAaHOBJICHHE CBA3€H, KiIaccudukanuio, JoKa-
3aTeNbCTBO, 00001eHNe U crucTeMaTu3anuio. Ocobo aKIEHTHPYIOTCS COAEPKATEIbHOE PACKPHITHE MAaTEMATUYECKUX MTOHATUH, TOJIKOBaHHUE
CYUIHOCTH MaTeMaTH4YE€CKUX METOJOB U 00JacTU UX MPUMEHEHHS, JEMOHCTPAIUs BOZMOKHOCTEH IPUMEHEHHs TEOPETUYECKUX 3HAHUM IS
pelIeHusl pa3HOOOpa3HbIX 3aad MPUKIAJHOrO Xapakrepa. Oco3HaHue OOIIero, CYIIECTBEHHOTO SIBIISIETCS OCHOBHOW 0a30i AJIsl pelieHus
yhpaxxHeHuil. BakHO NpUBOAUTH AETaIbHbIE MOSACHEHUS K PEIICHUIO TUIIOBBIX YIIPA)KHEHUH. DTUM PacKpBIBAETCS CyTh METOJA, Ipe/yiara-
€TCsl aJITOPUTM UJIU IBPUCTUYECKAsL CXEMA PELICHUS YIIPAKHEHUN ONIPENEIEHHOIO TUIIA

@®opMbl 1 METOJBI pabOThI: YPOK HM3YUYEHHS HOBOTO, YPOK 3aKpEIJICHUsS 3HAHUH, YPOK KOMIUIEKCHOTO MPUMEHEHMs 3HaHUH, YPOK
0000IIIEeHNSI U CUCTEeMAaTU3aluy 3HAHUM, YPOK KOHTPOJIS, OLIEHKA M KOPPEKIUH 3HaHMI; yCTHas paboTa, WHAMBHIyadbHAasl, TPYNIOBas, B
napax. C nenbro M3yyeHUss YpPOBHS YCBOEHHS Yy4YalUMHUCS YCTHOIO MaTepuana, OLEHKM HUX 3HaHUM M yMEHMH MNpoBOIATCA
CaMOCTOATEIbHBIE Pa0OTHI KOHTPOJIUPYIOILIETO XapaKkTepa U KOHTPOJIbHBIE PaOOTHI.

Bunpl Tekymiero KOHTpoJA: YCTHblE (YCTHBIM OTBET Ha IOCTABJIEHHBIA BOIPOC, Pa3BEPHYTHIA OTBET IO 3aJaHHOW TEME, YCTHOE



coo0llleHre N0 U30paHHOM TeMe, 3a4eT M0 TEME); MHCbMEHHbIE (IMCbMEHHOE BBINOJHEHUE TPEHUPOBOYHBIX YNPAKHEHHM, BBINOIHEHHUE
CaMOCTOSITEIbHOW padOThl, MHUCbMEHHOW IMPOBEPOYHON pPabOThl, KOHTPOJBHON pabOThl, MaTEMaTHYECKMX JIUKTAHTOB); BBIIOJHEHUE
3amanuil ¢ ucnosb3zoBanueM MKT (koMmmbroTepHOE TeCTHpOBaHME, On-line TECTMpOBaHME C MCIOJIb30BaHHEM VIHTEpHET-pecypcoB WU
ANEKTPOHHBIX YUEOHUKOB, BBIIIOJHEHNE UHTEPAKTUBHBIX 3a/1aHUM).

B o6meobpa3oBarensHbix opranm3anusx benropoackoii obmactu ¢ 1 centsops 2016 roga maTemaTtnka M3ydaeTcsl Kak MPEeaMeT
«Marematukay.
Pabouass mporpamma paccuurTana:
7 xnacc: 6 yacoB B Henelnmo, Bcero 204 vacoB B roj -34 Henenu (3 yaca auciMIuinHA «AsreOpay, 2 vaca qucnuiuinHa «'eoMeTpus» B
Hezemo U 1 yac qucnumuinHa «BeposaTHOCTh U cTatucTukay). M3 koTopsix 10 KOHTPOSIbHBIX padoT no anredpe, S KOHTPOIbHBIX paboT MO
Te€OMETPHUH U 2 KOHTPOJIbHBIE paboThl 10 «BEpOATHOCT U CTAaTUCTHKA, CAMOCTOSTENbHBIX padoT 2;
8 kmacc: 5 wacoB B Heqento, Bcero 170 wacoB B rox -34 Henens (3 waca qucuuiuinHa «AnreOpa» u 2 yaca auciuiuinHa «['eoMeTpus» B
HEJIEI0), U3 KOTOPBIX / KOHTPOJBHBIX PadOT Mo anredpe 1 / KOHTPOJIbHBIX pabOT MO F€OMETPHUH, CAMOCTOSTENbHBIX PadoT 2;
9 kmacc: 5 gyacoB B Hexemo, Bcero 170 wacoB B rof -34 Henmenu (3 yaca gucuMiinHa « Anredpa» u 2 yaca JucHMILINHA «['eoMeTpHs» B
HEJIENI0), U3 KOTOPBIX 6 KOHTPOJIBHBIX PabOT 1Mo anredpe U 6 KOHTPOIBHBIX Pa0dOT MO TEOMETPUHU, CAMOCTOSITEIBHBIX PadoT 2.



I. IlnanupyemMble pe3yJabTAThl 0CBOEHHUS V‘IeﬁHOFO Kypca

TUCHMILINHA «AJreopay
[ KJ1acc
JIn4HOCTHBIE pe3yIbTaThl:
1) BOCIUTAaHUE POCCUUCKOMN TPaKIAHCKON MICHTUYHOCTH: NTaTPUOTU3MA, YBaKeHUS K OTE€UeCTBY, OCO3HAHUS BKJIAaJa OTECUECTBEHHBIX YUé-
HBIX B pa3BUTHE MUPOBOW HAyKU;
2) OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTh OOYYaroUIMXCs K CaMOpPa3BUTHIO U caMO0Opa30BaHUIO Ha OCHOBE
MOTHBAILMU K 00YYEHHIO ¥ TO3HAHMIO;
3) OCO3HAHHBIN BBIOODP M MOCTPOEHHUE AalIbHENIIEH MHANBUAYAIbHON TPAEKTOPUHU 00pa30oBaHus Ha Oa3e OPUEHTUPOBKH B MUpE Mpodeccuit
U PO(QeCCUOHANBHBIX MPEINOYTECHUH C yUETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB, a TAKXKEe HA OCHOBE (DOPMUPOBAHUS YBAKH -
TEJIbHOTO OTHOILLIECHUS K TPY/ly, Pa3BUTHE OIbITa YYaCTHs B COLMAIIBHO 3HAYUMOM TPY/E;
4) yMeHUE KOHTPOJIUPOBATH MIPOLIECC U pe3yIbTaT yueOHOW U MaTEeMaTHYECKOU AesITeIbHOCTH;
5) KPUTUYHOCTH MBIIIUICHUS, UHUIIUATUBA, HAXOJYMBOCTb, aKTUBHOCTH MPHU PEIICHUH MaTEMaTHUYECKHX 3aay.
MeranpeaMeTHbIe pe3yJIbTaThl:

1) yMeHHE CaMOCTOSTENbHO ONPEAEATh LEIH CBOEro 00yUYeHUs, CTaBUTh U (GOpPMyIMpOBaTh A1 ce0sl HOBbIE 3a7auu B yuéOe, pa3BUBATh
MOTHBBI U UHTEPECHI CBOEH IT03HABATEIILHOM NEATEIbHOCTH;

2) yMEHHE COOTHOCHUTB CBOM JICHUCTBHUS C IIJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYILECTBIIATh KOHTPOJIb CBOEH JEATEIBHOCTH B IIPOLIECCE JOCTH -
KEHHUS pe3yJibTaTa, ONpelesIATh CIIOCOOb! AEHCTBUN B paMKaxX MPesIOKEHHBIX YCIOBHM U TpeOOBaHM, KOPPEKTUPOBATh CBOM JIEHCTBUS
B COOTBETCTBHUHU C NU3MEHAIOIIENUCS CUTyalueH;

3) yMeHHe ONpeAesaTh NOHATHUS, CO3/1aBaTh 0000IIEHNs, yCTaHABINBATh AHAJIOIMH, KJIACCU(PHUIMPOBATH, CAMOCTOATEIBHO BEIOMPATh OCHO-
BaHUS U KPUTEPUU JJIS K1acCU(UKaLUY;

4) yMEHHE YCTaHAaBJIMBATh IMPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUUECKOE PACCYX ACHHUE, YMO3AKIIOUeHUE (MHIYKTUBHOE, AEIyK-
THUBHOE U 110 aHAJIOTUHU) U JIeJIaTh BBIBOJIbI;

5) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIb30BaHUS MH- (POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) mepBOHAYANIbHBIC MPEACTABICHUS 00 UIEAX U O METO/IaX MAaTeMAaTUKH Kak 00 YHUBEPCAIbHOM SI3bIKE HAYKH U TEXHHUKH, O CPEJICTBE MOJIe-
JMPOBAHHUS SIBJICHUN U ITPOLIECCOB;

7) yMEHUE BUJIETh MaTeMaTHUECKYIO 33/1auy B KOHTEKCTE MPOOJIEMHOM CUTYallUU B IPYTUX JUCHUIUIMHAX, B OKPY’KAIOIIEeH )KU3HU;

8) yMeHHe HaXOJIUTh B Pa3IMYHBIX UCTOUHUKAX MHPOPMALINIO, HEOOXOAMMYIO Ul PEeIIeHUs] MaTeMaTUYeCKUX 3aJad, U MPEJICTaBIATh €€ B

MOHATHOM (popMe, NPUHUMATH PEIICHUE B YCIOBHIX HETIOIHOMN UM U30BITOYHOM, TOUHON MM BEPOSTHOCTHON MH(POPMAIINH;

9) yMeHHe OHUMATh M UCIIOJIb30BaTh MAaTEMaTHUECKUE CPECTBA HArSIIHOCTH (TpaduKy, TaOIHIIbI, CXEMBI U Jp.) A7 WITIOCTPALUH, UH-

TepHpeTalny, apryMeHTal !,

10) yMeHHE BBIBUTaTh THIOTE3bI IPU PEIICHNH 33/1a49H, TOHUMATh HEOOXOAUMOCTh UX IPOBEPKH;




11) MOHMMAaHMWE CYLIIHOCTH AITOPUTMHUYECKUX MPEANNCAHAN U YMEHHUE NEUCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM AJITOPUTMOM.

IIpenmeTHbIe pe3y/ibTaThI:
1) OCO3HAHME 3HAYEHUS MATEMATHUKH JUIsl TIOBCEHEBHOM KU3HU YEJIOBEKA;
2) TMpeAcTaBIIEHHE O MaTEMaTUYECKOM Hayke Kak cpepe MaTeMaTHUeCKON AESITENbHOCTH, 00 3Tanax €€ pa3BUTHUS, O €€ 3HAUUMOCTH JUIs
pa3BUTHSI LIMBUIIM3ALINH;
3) pasBuTHE YMEHUH padoTaTh ¢ yueOHBIM MaTEMAaTUYECKUM TEKCTOM (aHAJIU3UPOBATh, U3BJIEKATh HEOOXOIMMYI0 HH(POPMALMIO), TOUHO U
IPaMOTHO BBIPaXKaTh CBOM MBICIH C MPUMEHEHHEM MATEMaTUYECKOW TEPMHUHOJIOTUU U CUMBOJMKHU, IPOBOAUTH KiIacCU(pHUKALUH, JIOTUYE -
ckue 000OCHOBAHMUS,
4) BnajeHue 0a30BbIM MOHATUHHBIM aIlllapaToM IO OCHOBHBIM pa3ieiaM COAepKaHUS;
5) cucTeMaTU4ecKue 3HaHUs 0 PYHKLUAX U UX CBOMCTBAX;
6) MpaKTUYECKU 3HAUYMMblE MaTEMaTUYECKUE YMEHUS U HaBbIKU, UX MPUMEHEHHE K PEHICHUI0 MaTEMaTHYECKUX M HEMaTeMaTUYECKUX 3a-
Jla4 Mperoiararolee yMeHus:
*+  BBIMIOJIHATH BBIYMCIICHUS C IEHCTBUTEIBHBIMU YU CIIAMU;
+  peuath ypaBHEHHsI, HEPABEHCTBA, CUCTEMbI YPABHEHUI U HEPABEHCTB;
+  pemath TEKCTOBbIE 33J[aul apUPMETHIECKIM CIIOCOO0M, C TIOMOIIBIO COCTABJICHUS U PEILICHUs] YpaBHEHH, CUCTEM YpaBHEHU U Hepa-
BEHCTB;
+  HUCHOJb30BaTh aIreOpandyeckuil A3bIK AJIs ONUCAHUS MPEAMETOB OKPYIKAIOIIEro MUPA U CO3/1aHUsl COOTBETCTBYIOIIMX MaTeMaTHYECKUX
MOJICIIeH;
+  IPOBEPUTH IPAKTUYECKHE PACUETHI: BBIYMCIEHUS C MPOLIEHTAMHU, BBIYUCIICHHS C YUCIIOBBIMM IOCIIEOBATEIBHOCTSMH, BBIUYUCIICHHUS
CTaTUCTUYECKUX XapaKTEPUCTHK, BHIIOJHEHHE NPUOIMKEHHBIX BHIUNCICHU;
*  BBINOJIHATH TOX/IECTBEHHBIE IPE0OPa30BaHuUs pallMOHAIBHBIX BBIPAKEHUI;
+  BBIIIOJIHATH ONEPALUN HaJ MHOXKECTBAMU;
+  HuccienoBaTh GYHKIMU U CTPOUTH UX IpaduKu;
+  YHUTaTh U UCIIOJIb30BATh MH(OPMALIMIO, IPE/ICTABICHHYIO B BUI€ TaOJIUIIBI, IUAarpaMMbl (CTOJI0YATON UK KPYTrOBOK);
peraTh NpocTelire KOMOMHATOPHBIE 3a1a4U

8 kJjacc

JInyHOCTHBIE Pe3YJIbTATHI:

1) BociuTaHuE pOCCUNCKON IPakIaHCKOM MIEHTUYHOCTHU: TaTPUOTU3MA, yBaxeHus1 K OTeuecTBy, OCO3HAaHUSI BKJIaJa OTEYECTBEHHBIX YUE-
HBIX B Pa3BUTHE MUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIIICHUE K YUEHUI0, TOTOBHOCTh U CITIOCOOHOCTh O0YUAIOIIUXCSI K CAMOPA3BUTHIO 1 CaMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIINU K 06yqumo U IIO3HAHUIO,



3) 0co3HaHHBIN BHIOOP U MTOCTPOEHUE AATbHENIIEN NHANBUAYAIbHON TPAEKTOpUN 00pa3oBaHus Ha 0a3e OPUEHTHUPOBKH B MUpPE Npodeccuit
U Ipo(heCcCHOHANBHBIX MPEANOYTEHUH C YUETOM YCTOMYMBBIX TO3HABATEIbHBIX HHTEPECOB, a TAKKE HA OCHOBE (POPMUPOBAHMS YBAKUTEIb-
HOT'O OTHOILIEHUS K TPYly, Pa3BUTHE ONbITA yYAaCTHUSI B COLIMAIIBHO 3HAYUMOM TPY/E;

4)yMEHUE KOHTPOJUPOBATH MPOLECC M pe3ylbTaT y4eOHOM M MaTeMaTHYECKOW JI€ATEIbHOCTH;

5)KpUTUYHOCTH MBILUICHUS, THUIIMATHBA, HAXOAYUBOCTh, aKTUBHOCTH IPHU PEIIEHUH MAaTEMaTHUECKHX 3aa4.

MeranpeamMeTHblie pe3yJibTaThI:

1) yMeHHEe CaMOCTOSITEIBLHO OMPEACIIATH 1IEJIU CBOET0 00yUYEHUs, CTABUTh U (POPMYIUPOBATH AJisi €051 HOBBIC 3a/1auu B yuéOe, pa3BUBaTh
MOTHBBI U UHTEPECHI CBOEH MMO3HABATEIBHOM JIEATEIBHOCTH;

2) YMEHHME COOTHOCUTH CBOM JACUCTBHUS C IUIAaHUPYEMBIMU PE3YIbTaTaMHU, OCYIIECTBIIATh KOHTPOJb CBOEH AEATEIBHOCTH B IPOLIECCE TOCTH-
KEHHS pe3yJIbTaTa, ONpeAesTh CIOCOObl ACHCTBUI B paMKax MPEAI0KEHHBIX YCIOBUN U TpeOOBaHU, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUH C U3MEHSIONIEHCS CUTyalNEN;

3)yMeHue onpenesaTh NOHATHS, CO3aBaTh 0000IIEHUSs, yCTAHABIIMBATh aHAIOTUH, KJIaCCU(PUIIUPOBATH, CAMOCTOSATEIBLHO BEIOUPATh OCHO-
BaHUS U KPUTEPUU JJIA KIacCUPUKAIUH;

4)yMeHHe YCTaHaBIMBATh MPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH JJOTMYECKOE PacCyKJIeHUE, YMO3aKItoueHUe (MHIYKTUBHOE, IETyKTHB-
HO€ U 110 aHAJIOTHH) U JIeTIaTh BHIBO/IBI;

5)pa3BuUTHe KOMIETEHTHOCTH B 00J1aCTH UCTIOIB30BaHUS MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

6) mepBoHavaNIbHbIE MPEACTABICHUS 00 UAESIX U O METO/IaX MATEMAaTUKH KaK 00 YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKE, O CPEJICTBE MO/Ie-
JIMPOBaHUs SBJICHUHN U NIPOLIECCOB;

7)yMeHue BUJETh MaTeMaTHUECKYIO 3a/1ady B KOHTEKCTe MPOOJIEMHON CUTYaIlMH B IPYTUX JTUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HH,
8)yMeHue HaXOAUTh B PA3IMUHBIX HCTOYHUKAX HH(POPMAIINIO, HEOOXOUMYIO JUIsl pEIICHHS] MaTEMaTHUYECKUX POoOIieM, U IPEICTaBIATh €€
B MOHATHOU (hopMe, TPUHUMATH PEIICHHUE B YCIOBUSX HETIONIHON MM U30BITOYHOM, TOUHOM WM BEPOATHOCTHOM HH(DOpMaIINH;

9) yMeHue MOHUMATh U UCIIOJIb30BaTh MATEMAaTUYECKUE CPEJICTBA HATTISAHOCTH (Tpaduku, TaOIUIIbl, CXEMBI U JIP.) JUIS WILTIOCTPAIUH, UH-
TepIpeTaluy, apryMEeHTaI1H.

10) yMeHuUe€ BBIIBUTATh TUIIOTE3bI MIPH PEIICHUH 33]]a41 TOHUMATh HEOOXOIMMOCTh UX MPOBEPKHU;

11)noHMMaHue CYIIHOCTH aITOPUTMUYECKUX IPEANUCAHUI U YMEHUE AEICTBOBATH B COOTBETCTBUH C MPEAJIOKEHHBIM AJITOPUTMOM.

IIpeameTHbIe pe3yabTaThl:

1) omepupoBaTh MOHATUSIMHE KTOXKJIECTBO», «TOKIECTBEHHOE MPeoOpa3oBaHuey, pelaTh 3a/1a4u, coJepKalire OyKBeHHbIE TaHHbIE; pado-
TaTh ¢ HOpMyIIaMH;

2) BBITIOJIHATH MPE0Opa30BaHusl BEIPAKEHHIA, COIEPKAINX CTEIICHH C IIeTIBIMH II0Ka3aTeNIIMHU U KBaJIpaTHbIE KOPHHU;

3) BBINIOJHATH TOXCCTBEHHBIE TPEOOPa30BaHMsI PALIMOHANBHBIX BRIPAKEHUI HA OCHOBE MPABHII JCHCTBUI HA/I allreOpandecKuMH APO0si-
MU;

4) BBITTONHATH Pa3JIOKEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIH.

5)pemiaTe OCHOBHBIE BU/Ibl PAllMOHAIBHBIX YPABHEHUN C OJJHOW NIEPEMEHHOM;



6) MTOHUMAaTh YpaBHEHUE KaK Ba)KHEUIITYIO0 MATEMATUYECKYIO MOJIENb JUIS OMCAHUS M U3YUYEHUS pa3HOOOPa3HbIX PeAIbHBIX CUTYALUH, pe-
1aTh TEKCTOBBIE 3aJ]a4l aIreOpanyeckuM METOA0M;

7) IpUMEHSATH TpadUyecKre IpeICTaBICHUS ISl UCCIIEA0BAaHNS YPaBHEHUI.

8) moHMMaTh U UCTIOJB30BATh ()YHKIMOHAJIbHBIE MTOHATHUS U A3bIK (TEPMHUHBI, CHMBOJIUYECKHE 0003HAYEHMS);

PR P J— . .
9) cTpouTh rpaduKK SIEMEHTAPHBIX QYHKIMH y=__ | y=X° Y= /X : yccnemoBaTh CBOHCTBA YMCIOBBIX (GyHKIMI HA OCHOBE U3YYEHHUSI T10-
X

BEJIEHUS X TpaUKOB;

10) moHuMaTh QYyHKIHUIO KAK BAXKHEUIITYI0 MATEMATUYECKYIO MOJIENb JUIsl OMUCAHUS IIPOLIECCOB U SIBJICHUI OKPY’KalOIIEro Mupa, mprume-
HATh (PYHKIMOHAIBHBIN A3bIK JUISI OMMCAHUS U UCCIEOBAHMS 3aBUCUMOCTEN MEXy (PU3NYECKUMHU BETUUHMHAMH.

11) noHUMAaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C TOHSATUEM MHOYKECTBA, BBITIOJIHSATH ONEPALMH HAJ MHOKECTBAMH;

12) ucnonb30BaTh Ha4aJbHbIE IPEJICTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX YHCEN.

9 KJjacce

JINYHOCTHBIE pe3yJbTaThl:

1) Bociutanue pocCcUiiCKO# rpaskIaHCKOM UIGHTUYHOCTU: TATPUOTU3MA, yBaXKeHHs K OTeUeCTBY, OCO3HAHUS BKJIaJla OT€UECTBEHHBIX yué-
HBIX B Pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIIIEHHE K YUCHHIO, TOTOBHOCTh U CIIOCOOHOCTH OOYYAFOIIMXCSI K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIIMH K O0YYEHHUIO U MO3HAHUIO;

3)Oco3HaHHBIN BEIOOP U TMTOCTPOCHUE ajbHENIeH MHAUBUAYATbHON TPAaeKTOPUHU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpE TIpodeccuit
U TPOo(PeCCUOHANTBHBIX MPEANOUYTSHUM ¢ YIETOM YCTOMYMBBIX MO3HABATEIbHBIX HHTEPECOB, a TAK)Ke Ha OCHOBE (DOPMUPOBAHUS YBAKUTEIIb-
HOTO OTHOIICHUS K TPY/Yy, Pa3BUTHE OMBITA YYaCTHS B COIMATIBLHO 3HAYUMOM TPY/IE;

4)YMeHrue KOHTPOJUPOBATh TpoOllecC M pe3ynbTaT YYeOHOW M MaTeMaTHYeCKOM JeATeIbHOCTH;

5)KpuUTHYHOCTD MBIIICHHS], THUIIMATHUBA, HAXOAYUBOCTh, aKTUBHOCTD IIPH PEIICHUN MaTEMaTHIECKHX 3aaY.

MeTranpeameTHble pe3yJibTAThI:

1) YMeHue caMOoCTOSITENIbHO OIPeIesATh IIeJId CBOEro 00yUeHUsl, CTaBUTh U (POPMYJIMPOBATH JIIsl ce0s1 HOBBIE 3a/1a4M B yué0e, pa3BUBaTh
MOTHUBBI U HUHTEPECHI CBOEH MTO3HABATEIBHON JIEATEIbHOCTH;

2) YMeHue COOTHOCUTD CBOU JEHCTBUS C IJIaHUPYEMBIMU PE3yJIbTaTaMU, OCYILLECTBIISITH KOHTPOJIb CBOEH JIEATEIbBHOCTH B MIPOLIECCE 1OCTHU-
KEHHS pe3yJIbTaTa, ONpeAesiTh COCOObI ACMCTBUI B paMKaX MPEIOKEHHBIX YCIIOBUN U TpeOOBaHU, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUM C U3MEHSIOLICHUCS CUTYAIUEH;

3) YMeHue ornpeaensiTh NOHSTHSI, CO3/1aBaTh 0000IIEHUS, yCTaHABIIMBATh aHAJIIOTHH, KJIACCH(PUITUPOBATH, CAMOCTOSTEIHHO BRIOUPATH OCHO-
BaHUS ¥ KPUTEPHH JUTS KIacCH(PUKAIINN;

4)Pa3zBuTHe KOMIETEHTHOCTH B 00JIACTH HCTIOIH30BAaHUSI HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

5) YMeHure BUIETh MAaTEMAaTHIECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHON CUTYallMU B IPYTUX AUCHUIIINHAX, B OKPYKAIOIIEH JKU3HH,



6) YMeHre HaX0IUTh B pa3IMYHbIX UCTOYHUKAX UH(OPMAIINIO, HEOOXOAUMYIO JJIsl pELIEHUS] MATEMATHYECKUX MTPOOJIEM, U IPEACTABIIATD €€
B ITIOHATHOU (hopMe, MPUHUMATh PEUIEHUE B YCIIOBUAX HEMOJIHOW UM U30BITOYHOM, TOYHON WM BEPOSITHOCTHOW HH(OpMaIiu
7) YMeHue BbIIBUTaTh TUIIOTE3bI IPU PELICHUU 33/1a4H, IOHUMATh HEOOXOAUMOCTh X IPOBEPKU.

IIpeamerHbIe pe3yabTaThl:

1) Oco3HaHue 3HaYeHUsI MaTEMATUKH U1 TOBCEIHEBHOW KU3HH YEIIOBEKA;

2)IIpencraBnenne o MaTeMaTHYECKOM HayKe Kak cepe MaTeMaTUYeCKOU e TeNbHOCTH, 00 3Tanax e€ pa3BUTHsI, O €€ 3HAUMMOCTH JIJIs pa3-
BUTHS LMBWIN3ALUN;

3)Pa3Butre ymeHuii paboTarh ¢ yueOHBIM MaTEMaTHYECKUM TEKCTOM, TOYHO M IPaMOTHO BbIPa)kaTh CBOM MBICIIU C IPUMEHEHUEM MaTeMa-
TUYECKOW TEPMUHOJIOTUN U CUMBOJIMKH, POBOJUTH KJIAaCCU(UKALINU, JJOTUYECKHE OOOCHOBAHUS;

4)Bnanenue 6a30BbIM MOHATUITHBIM aNllapaToM MO OCHOBHBIM pa3jieiaM COACpKaHUs; CUCTEMAaTUYeCKUe 3HaHUS O PYHKIUAX U UX CBOM-
CTBaX;

5)MaremaTnyeckre yMEHHS U HaBBIKH: BBIIOJIHATH BBIUNCIEHUS C IEHCTBUTEIbHBIMY YACIAMU: PEIIATh YPABHEHUsI, HEPABEHCTBA, CUCTE-
Mbl YpaBHEHUI U HEPABEHCTB: pelIaTh TEKCTOBBIE 3a7aul apU(PMETHUECKUM CIIOCOO0M, CIIOCOOOM COCTABJICHUSI M PEIICHHs YPaBHEHUM;
MPOBOJUTH MPAKTUYECKUE PACUETHI; BHIMOIHATH TOXKAECTBEHHbIE MPEe00pa30BaHusl palliOHAIBHBIX BHIPAKEHU; BBITIOIHATE ONEepaliiyi HaJ
MHO€ECTBAMM; UCCIIEZ0BATh (DYHKIMH U CTPOUTH MX I'pauKu; pemarh IpocTeiine KOMOMHATOPHBIE 3a0a4H.

aucuunanaa «Ieomerpus»

7 KJacc

JINYHOCTHBIE Pe3YJIbTATHI:

1) pa3BUTHE JOTHYECKOTO U KPUTHUECKOI'O MBINIICHHUS, KYJIbTYPhI PEUH, CIIOCOOHOCTH K YMCTBEHHOMY 9KCIIEPHMEHTY,

2) (hopMUpOBaHHE y yYaIUXCS WHTEIUIEKTYaJIbHOM YeCTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K MPEOMOJIEHUIO MBICIUTEIBHBIX
CTEPEOTHUIIOB, BHITEKAIOIINUX U3 OOBIJICHHOI'O OIBITA;

3) bopMHpoBaHUE KaYeCTB MBIIILJICHUS, HEOOXOAMMBIX IS JallTallid B COBPEMEHHOM HH()OPMAIIMOHHOM OOIIECTBE;

4) pa3BHTHE HHTEpECAa K MATEMAaTHYECKOMY TBOPYECTBY M MATEMAaTHUYCCKUX CITIOCOOHOCTEH.

MeranpeamMeTHble pe3yJibTaThl:

1) dbopmupoBaHHe TpeACTaBICHUI O MaTeMaTHKE KaK YacTH OOIICYENIOBEYECKOW KYJIbTYpBl, O 3HAYMMOCTH MATEMAaTHKH B Pa3BUTUH
UBWIM3AIMYA U COBPEMEHHOTO O0IeCTBa;

2) pa3BUTHE MPEICTABICHUN O MaTEeMaTHKE KaK (popMe OMUCAaHUs M METO/IC MO3HAHUS ACHCTBUTEIBHOCTH, CO3[[AHUE YCIOBUH IS
MPUOOPETEHNS TEPBOHAYAIILHOTO OMBITA MATEMATUYECKOTO MOJICIIMPOBAHUS;

3) ¢dopmupoBaHre OOIMIKX CIIOCOOOB MHTEIUICKTYAILHOU NESITEIHHOCTH, XaPAKTEPHBIX Ul MATEMAaTHKU M SBIISIOLINXCS OCHOBOM
MO3HABATENBbHON KyJIbTYPbI, 3HAUMMOM JJIS1 Pa3IUYHBIX cep YeTOBEUECKOM e TeIbHOCTH.



IIpenmeTHbIe pe3yibTaThI:

1) oBnasieHuE rEOMETPUUYECKUM SI3BIKOM, YMEHHUE HUCIIONIb30BaTh €ro /ISl OMUCAHMS MIPEIMETOB OKPYXKAIOIIEro MUpa; pa3BUTHE MPO -
CTPAaHCTBEHHBIX MPEACTABICHUN U N300pa3UTEIbHBIX YMEHHM, TPUOOPETEHHE HABBIKOB FEOMETPHUUECKUX TOCTPOECHHMI;

2)yCBOEHHE CHCTEMAaTHYECKMX 3HAHMM O TUIOCKMX (UIypax UM UX CBOMCTBaX, a TakK€ Ha HarjsJHOM YpOBHE — O IPOCTEHIIMX IO -
CTPAHCTBEHHBIX TeJIaX, YMEHUE MPUMEHATh CUCTEMATUUYECKUE 3HAHUS O HUX JJISl PEIICHUS FEOMETPUUECKUX U MIPAKTUYECKUX 33]1a4;
3)yMeHHe U3MEPATH JJIMHBI OTPE3KOB, BEIMYMHBI YTJIOB, UCIIOJIB30BATh (DOPMYJIbI 111 HAXOXKIEHUS IEPUMETPOB, IIOLaAeH U 00bEMOB Teo-
METPHUUYECKUX (Uryp;

4)yMeHNe IPUMEHSTh U3yUEHHbIE TOHATHUS, PE3YIbTATHI, METO/ABI JIs PEIICHU 3a/1a4 MPAaKTUYECKOr0 XapakTepa 1 3a7ad U3 CMEKHBIX JHC -
LUUIUTMH C UCIIOJIb30BAaHUEM MPU HEOOXOJUMOCTH CIIPABOYHBIX MATEPUANIOB, KaIbKYJISATOPa, KOMIIBIOTEPA.

8 KkJacc

JINYHOCTHBIE Pe3yJIbTAThI:

1)BocnUTaHUE POCCUUCKON TPAKIAHCKONW UIACHTUYHOCTH: MAaTPUOTH3MA, YBaKeHHUSI K OTEUYeCTBY, OCO3HAHHUS BKJIa/Ja OTEYECTBEHHBIX yué -
HBIX B Pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIIEHUE K YYCHHIO, TOTOBHOCTh M CIHOCOOHOCTH OOYYarONIUXCs K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO HAa OCHOBE
MOTHBAIMHU K 00YUYEHUIO U TTO3HAHUIO;

3) 0CO3HAHHBINM BBHIOOP U TIOCTPOEHUE NabHEHUINICH WHANBUIYATbHOW TPACKTOPUH 00pa3oBaHus Ha 0a3e OPUEHTHPOBKU B MUpE MpodeccHii
U TIpo¢eCCUOHATBHBIX MPEANOYTCHUH ¢ yIETOM YCTOWYMBBIX TTO3HABATEILHBIX HHTEPECOB, a TAKKE HA OCHOBE (DOPMUPOBAHUS YBAKHUTEIb-
HOTO OTHOIIEHUS K TPY/y, Pa3BUTHE OMBITA YYaCTHS B COIMATILHO 3HAYUMOM TPY/IE;

4)yMeHHE KOHTPOJMPOBATH TMPOIECC M pe3yJbTaT y4YeOHOH M MaTeMaTHYeCKOW JesATeTbHOCTH;

5)KpUTHYHOCTH MBIIICHHS], THUIIMATHUBA, HAXOAYUBOCTh, aKTUBHOCTD MIPH PEIICHUH MaTEeMaTHYECKHUX 3a]1ad.

MeTanpeamMeTHble pe3yJbTaThbl:

1)yMeHHE CaMOCTOSATEIIbHO ONPENCISATh IEIM CBOEro OO0yUeHHUsI, CTaBUTh U (HOPMYJIMPOBATH JIJIs ce0s HOBBIC 3a7a4yM B yuéOe, pa3BUBATh
MOTHBBI U UHTEPECHI CBOECH MO3HABATEIHLHOM JIEATEIHLHOCTH;

2) yMEHHUE COOTHOCHUTH CBOM JCHCTBUS C IJIAHUPYEMBIMU Pe3yJibTaTaMU, OCYIIECTBIISITh KOHTPOJb CBOCH NIEATEIBLHOCTH B MPOLIECCE IOCTH -
KEHUS pe3ysbTaTa, ONPEeAesIATh CIIOCOOBI ACHCTBUM B paMKax MPEI0KEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JICHCTBUS B
COOTBETCTBUM C U3MEHSIOLICHUCS CUTYALUEH;

3) yMEHHE ONpeAeIATh MOHATHS, CO3/IaBaTh 00OOIICHUS, YCTAaHABIMBATh aHAJIOTHH, KIaCCU(HUIIMPOBATH, CAMOCTOSTEIHFHO BEIOMPATH OCHO-
BaHMS U KPUTEPHUU I KIacCUPUKAIUH;

4)yMEeHHE yCTaHABJIMBATh IPUUUHHO-CIIC/ICTBEHHBIC CBS3H, CTPOUTD JIOTHYECKOE PACCYKICHUE, YMO3aKIIOUeHUEe (MHAYKTUBHOE, JCTYKTHUB-
HOE U 10 aHAJIOTUH) U JIeJIaTh BHIBO/IBI;

5)yMeHue WILTIOCTPUPOBATH U3YUYCHHBIE TIOHSATHS U CBOWCTBA (DUTYp, ONIPOBEPTaTh HEBEPHBIE YTBEPKICHHUS;

6)KOMITETEHTHOCTH B 00JIACTHU UCIIOH30BAHUS HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUI;



7)IepBOHAYAIIbHBIE MPEACTABICHUS 00 HJIEAX U O METOJIaX MAaTEMATUKHU KaK 00 YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKE, O CPEJICTBE MOJIE-
JIMPOBAHUS SBJICHUMI U IIPOLIECCOB;

8) yMeHue BUIETh MAaTEMATHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYyaIlMH B IPYTUX AUCLUIIIIMHAX, B OKPY’KAIOLIEH )KU3HHU;
9)ymMeHne HaXOAUTh B Pa3IMYHBIX HICTOYHUKAX HHPOPMAIUIO, HEOOXOIUMYIO JJIsl PEIICHUsI MaTEMaTUYECKUX MPOOJIEM, U MPEACTABISATH €€
B MTOHATHOU (hopme, MPUHUMATh PEUICHUE B YCIOBUAX HEMOIHOW UM M30BITOYHOM, TOYHON WIIM BEPOSITHOCTHON MH(pOpMaLINK;

10) yMeHHEe MOHUMATh U UCIOJIb30BaTh MATEMATUYECKUE CPENICTBA HATTISIAHOCTH (TpaduKH, TaOIULIbI, CXEMBI U JIp.) JUISl WIUTIOCTPALIMU, UH-
TepIpeTanuy, apryMEHTallNH.

11) ymeHue BBIABUTATh TUIIOTE3BI IPU PEILIEHUH 331a4U TOHUMAaTh HEOOXOJUMOCTh UX ITPOBEPKH;

12) moHMMaHHE CYITHOCTH AJITOPUTMHUYECKUX MTPEANMCAHNN U YMEHHE JIEHCTBOBATh B COOTBETCTBUH C NPEUIOKEHHBIM aJITOPUTMOM.

IIpenmeTHbIe pe3yIbTaThI:

1) mosB30BaTHCS SI3BIKOM TEOMETPHUH ISl OTIMCAHUSI IPEAMETOB OKPYKAIOIIET0 MUPa U UX B3AUMHOTO PACIIOI0KEHUS;

2) pacro3HaBaTh ¥ U300paXkaTh HA YEPTEKAX U PUCYHKAX T€OMETPUICCKUE PUTYPBI M UX KOH(PUTYpaIIHH;

3) kiaccuuIUpoBaTh reoMeTpudecKkue GUryper,

4) HaxXOJUTh 3HAYCHHUS JUIMH JIMHCHHBIX SJIEMEHTOB (PUIYp M MX OTHOIICHUS, TpalycHyt0 Mepy yrioB ot 0° mo 180°, mpumensis onpenene -
HUS, CBOMCTBA U IPU3HAKHU (QUTYP U UX DJIEMEHTOB, OTHOIIICHUS (uryp (rmogodue);

5) onepupoBath ¢ Ha4aJIbHBIMU HOHITUSMH TPUTOHOMETPUH U BBIIIOJIHATH AJIEMEHTAPHbIC ONIepalliy HaJl QYHKIHSIMH YTIIOB;

6)10Ka3bIBaTh TEOPEMBI;

7)pelaTh 3a/1a4M Ha J10Ka3aTeIbCTBO, ONUPAsACh HA N3yUYEHHBIE CBOMCTBA (PUIYp U OTHOIIEHUI MEXy HUMU U IPUMEHSISI U3yUEHHbIE METO-
bl JI0Ka3aTeNbCTB;

8) ucnonb30BaTh CBOMCTBA M3MEPEHUs JJIMH, IUIOIMAJAEH U YIJIOB NPH PEIIEHUH 3aJad Ha HaXO0XKJICHHUE JJIMHBI OTPE3Ka, IPaTyCHON Mepbl
yria;

9) BBIYMCIIATH MJIOLIAIN TPEYTOJIBHUKOB, IPSIMOYTOJIBHUKOB, MapaljIeIorpaMMOB, Tpareruii;

10)BBIYMCIATH JUIMHBI TMHEWHBIX 3JIEMEHTOB (PUTYP U UX YTJIbl, UCIIOJIB3YS (POPMYJIbI IIoMaAel Gpuryp;

11)pemars 3aa4u Ha JOKA3aTEIbCTBO C UCIOIb30BaHUEM (popMyII TuIoImanei huryp;

12)pemath NpaKTUYECKUE 3a/1a4H, CBA3aHHbIE C HAXOXKJCHUEM T'€OMETPUUECKHUX BEIMYUH (MCIOJb3Ysl P HEOOXOAUMOCTH CIPABOYHUKH U
TEXHUYECKUE CPE/ICTBA).

9 kJjacce

JInyHOCTHBIE Pe3yJIbTATHI:

1) BociuTaHuE POCCUIMCKON IPakIaHCKOM MIEHTUYHOCTHU: TATPUOTU3MA, YBaxeHUs1 K OTeuecTBy, OCO3HAaHUSI BKJIaJa OTEYECTBEHHBIX YUE-
HBIX B Pa3BUTHE MUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIIICHUE K YUEHHUI0, TOTOBHOCTh U CITIOCOOHOCTh O0YUAIOIIUXCS K CAMOPA3BUTHIO 1 CaMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIINU K 06yqumo U IIO3HAHUIO,



3) 0co3HaHHBIN BHIOOP U MTOCTPOEHUE AATbHENIIEN NHANBUAYAIbHON TPAEKTOpUN 00pa3oBaHus Ha 0a3e OPUEHTHUPOBKH B MUpPE Npodeccuit
U Ipo(heCcCHOHANBHBIX MPEANOYTEHUH C YUETOM YCTOMUYMBBIX TO3HABATEIbHBIX HHTEPECOB, a TAKKE HA OCHOBE (POPMUPOBAHMS YBAKUTEIb-
HOT'O OTHOILIEHUS K TPYly, Pa3BUTHE ONbITA yYAaCTHUSI B COLIMAIIBHO 3HAYUMOM TPY/E;

4)yMEHUE KOHTPOJUPOBATH MPOLECC U pe3ylbTaT y4eOHOM M MaTeMaTU4YeCKOW JIesITebHOCTH;

5)KpUTUYHOCTH MBILUICHUS, THUIIMATHBA, HAXOAYUBOCTh, aKTUBHOCTH IPHU PEIIEHUH MAaTEMaTHUECKHX 3aa4.

MeranpeamMeTHblie pe3yJibTaThI:

1) yMeHHEe CaMOCTOSITEIBLHO OMPEACIIATH 1IEJIU CBOET0 00yUYEHUs, CTABUTh U (POPMYIUPOBATH AJisi €051 HOBBIC 3a/1auu B yuéOe, pa3BUBaTh
MOTHBBI U UHTEPECHI CBOEH MMO3HABATEIBHOM JIEATEIBHOCTH;

2) YMEHHME COOTHOCUTH CBOM JACUCTBHUS C IUIAaHUPYEMBIMU PE3YIbTaTaMHU, OCYIIECTBIIATh KOHTPOJb CBOEH AEATEIBHOCTH B IPOLIECCE TOCTH-
KEHHS pe3yJIbTaTa, ONpeAesTh CHOCOObl ACHCTBUI B paMKaX MPEAIOKEHHBIX YCIOBUN U TpeOOBaHU, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUH C U3MEHSIONIEHCS CUTyalNEN;

3) yMeHue onpeneisaTh NOHATHS, CO3/aBaTh 0000IIEHUs, yCTAHABIMBATh aHAIOTUH, KJIaCCU(PUIIUPOBATH, CAMOCTOSATEIHLHO BEIOUPATh OCHO-
BaHUS U KPUTEPUU JJIA KIacCUPUKAIUH;

4)yMeHHe YCTaHaBIMBATh MPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH JJOTMYECKOE PacCyKJIeHUE, YMO3aKItoueHUe (MHIYKTUBHOE, IETyKTHB-
HO€ U 110 aHAJIOTHH) U JIeTIaTh BHIBO/IBI;

5)yMeHue WUTIOCTPUPOBATh U3YUYEHHbIE MTOHATHUS U CBOMCTBa (QUTYD, ONPOBEPTaTh HEBEPHBIE YTBEPKICHUS;

6)pa3BUTHE KOMIIETEHTHOCTHU B 00J1aCTH UCIIOJIb30BaHUs MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUIA;

7)IepBOHAYANIbHBIE MPEACTABIICHUS 00 UAESIX U O METOAAaX MAaTEMAaTHKH Kak 00 YHUBEpPCAIbHOM SI3bIKE HAYKH U TEXHUKH, O CPEICTBE MOJIE-
JIMPOBaHUs SBJICHUHN U NIPOLIECCOB;

8) yMeHue BUIETh MAaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYaIlMH B IPYTUX JTUCHUIUIMHAX, B OKPYXKAIOIICH JKU3HH,
9)yMeHme HaXOUTh B Pa3IMYHbIX UCTOYHUKAX HH(OPMAIIHIO, HEOOXOIUMYIO JIJIsl pEIICHUS] MATEMaTUYECKUX MPOOIIeM, U MTPEICTABIIATD €&
B MOHATHOU (hopMe, MPUHUMATH PEIICHUE B YCIOBUSX HETIOIHON MM U30BITOYHON, TOUHOM WM BEPOATHOCTHOM HH(DOpMaIINH;

10) yMeHHEe TOHUMATh U UCTIOJIH30BATh MAaTEMAaTHUECKUE CPEJICTBA HATIIATHOCTH (TpaduKu, TaOIUIBI, CXEMBI U p.) U WJUTFOCTPALlUU, HH-
TepIIpeTaluy, apryMEeHTAINH;

11) ymeHuUEe BBIABUTATH TUTIOTE3BI IPU PEUICHUU 33/1a4H, TOHUMATh HEOOXOIMMOCTh UX NMPOBEPKHU;

12) moHMMaHKE CYITHOCTH AITOPUTMUUYECKUX MTPEANUCAHUN U YMEHHE IEHCTBOBATh B COOTBETCTBUH C MPEJIOKEHHBIM aITOPUTMOM.

IIpenMeTHBIE pe3yJIbTATHI:

1)oco3HaHKe 3HAUYCHHUS TEOMETPHH ISl IIOBCETHEBHOM JKU3HM YCIIOBEKa,

2)IpeiCTaBJICHHE O TCOMETPHUH Kak c(hepe MaTeMaTHUSCKOM IeATeIbHOCTH, 00 dTamnax e€ pa3BUTH, O €€ 3HAYMMOCTH JJIs Pa3BUTHS [IUBU-
JIU3AINH;

3)pa3BuTHE YMEHUI paboOTaTh C yYeOHBIM MATEMATHYCCKUM TEKCTOM (aHATM3UPOBATh, U3BJIEKATh HEOOXOAMMYI0 HH(DOPMAITUIO), TOUHO U
IPaMOTHO BbIpa)kKaTh CBOU MBICJIH C PUMCHEHUEM MAaTEMaTHYECKONW TEPMUHOJIOTHU U CHMBOJIMKH, TIPOBOJIMTH KiIaCCU(DUKALINH, JIOTHYE -
CKHE 000CHOBAHHS;



4)BnasieHue 0a30BbIM MOHATUWHBIM aIlllapaToM IO OCHOBHBIM pa3/iesiaM COIEP KaHHUS;
5)cuctemaTudecKe 3HaHUS 0 PUIypax U UX CBOMCTBAX;
6) MpaKTUYECKU 3HAYMMbl€ TEOMETPUUECKIE YMEHUS U HABBIKH, UX IPUMEHEHHUE K PELIEHUIO0 T€OMETPUYECKUX U HETr€OMETPUUECKHX 3a/1ad,
IIPEIIOIararmiee yMeHHs:

= n300paxkath (PUTyphl HA TUIOCKOCTH;

=  HCIOJIb30BaTh FT€OMETPUUYECKUM SI3bIK JUISl ONMCAHUS IPEIMETOB OKPY>KAIOIIETO0 MUPA;

=  HU3MEPATH JUIMHBI OTPE3KOB, BEJIMUUHBI YIIJIOB, BBIYUCIATH IUIOMAAN QUTYD;

= pacrno3HaBaTh M U300pakaTh paBHbIEC, CAMMETPUYHbIE U MOAOO0HBIE (QUTYPBI;

=  BBINOJIHATH IOCTPOEHUS TEOMETPUUYECKUX (PUTYDP C TOMOUIBIO HUPKYJIS U JINHEUKH;

= YUTaTh U UCTIOJB30BAaTh HH(POPMALIKIO, TPEJICTABICHHYIO Ha YepPTEXkaAX, CXeMax;

= TPOBOJUTH MPAKTUUECKHUE PACUETHI.



Jiucuunanaa «AJareopa»

7 KJace

I1. Conep:kaHue NporpaMMbl V4eOHOT0 Kypca

Ne

HasBanune TeMbl

KoaunuecTtBo
JacoB

OcHoBHOE coJep:KaHKe 110 TeMaM
n/n Heo0XxoauMoe 1715
HU3yYeHHs TeMbI
1 Beipaxenus, 23 P
TOKIIECTBA, anMoHabHBIC yncia. YncinoBbie BeIpakeHus. Boeipaxkenus ¢ nepemeHHbIMU. CpaBHEHUE
ypaBHeHHs! 3Ha4YeHMH BeIpakeHuid. CBoiicTBa nericTBuil Haja unciamu. ToxaectBa. ToxaecTBEHHbIE
npeoOpa3oBaHus BeIpAXKEHUN. YpaBHEHUS U €ro KOpHH. JInHelHOe ypaBHEHUE ¢ OJTHOU
nepeMeHHOM. Pemenre 3a1a4d ¢ MOMOIIBIO YPaBHEHH.
Uucnossie mpomexxyTku. Uto Takoe GpyHkims. Beruncnenue 3Hadennii pyHkmuu mo Gopmyiie.
DyHKITAN 11 ['paduk pynkuuu. [psimast mponopuroHanbHOCTh U €€ rpaduk. JIunelinas QyHKIMS U €€
rpaduk.
3 | CreneHb ¢ HaTypaIbHBIM 11 OrnpenenieHne CTENEHN C HATYPaJbHBIM MTOKa3aTesleM. Y MHOXKEHUE U JIEJIEHUE CTEIIEHEN.
HOKa3aTeaeM Bo3BeneHue B cTeneHb NPOU3BEACHUS U cTeNeHH. OJHOUIEH U €ro CTaHJapTHBIN BU/L.
YMHOXeHne 0JHOWICHOB. Bo3Benenue oqHowieHa B ctenelb. Oyakums y=x"2 u y=x"3
MHOFOWIEHEI MHorouseH 1 ero ctanaapTHbI BUuJ. ClI0XKEHNE U BBIYUTAHHE MHOTOYJICHOB. Y MHOKEHUE
OJIHOYJIEHA Ha MHOTOYJICH. BbhiHEeceHne 00111ero MHOKUTEINS 32 CKOOKU. Y MHOKEHHE
18 MHOTOYJIEeHa Ha MHOTOWIeH. Pa3ojkeHre MHOrouIeHa Ha MHOKUTEIN CII0OCOOOM TPYIITUPOBKHU.
DopMyIIbl COKPALLIEHHOTO 18 Bo3Beznenue B kBaipaT U B KyO CyMMbI U Pa3HOCTH JIBYX BbIpakeHUH. Paznoxenue Ha
YMHOXKEHUS MHOKHUTEJM ¢ IOMOIIIbIO (JOpMYI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH. ¥ MHOKEHUE Pa3HOCTH
NIBYX BBIPQXXEHUN HA UX CyMMYy. Pa3noskeHue pa3HOCTH KBapaToB HA MHOXKUTENH. Pa3noxenue
Ha MHOXUTEJIM CYMMBI M pa3HOCTH KyOoB. [IpeoOpazoBaHue 117100 BBIPaKEHHUS] B MHOTOYJICH.
[IpumeHeHre pa3aMyHbIX COCOO0B IS Pa3I0KeHHs Ha MHOXKUTEIIH.
Cucrembl TUHEHHBIX 15 JluneiiHble ypaBHEHHS C IBYMsI IepeMeHHBIMU. ['paduik TMHEHHOTO YpaBHEHHUS C JBYMSI
6 | ypaBHEHHU nepeMeHHbIMH. CHUCTEMBbI TMHEWHBIX YpaBHEHHUH ¢ 1ByMsI nepeMeHHbIMU. Crioco6
nojcraHoBKU. Crioco6 cnoskenus. Penienne 3a1ay ¢ moMOIIBI0 CUCTEM YPaBHEHHIH.
[ToBTOpenue Bripaxenus, Toxxectsa, ypaBHeHUs. @yHKIMU. CTENEHb C HATYPaJIbHBIM MTOKA3aTEJIEM.
6

MHOTOYJICHEIL. cDOpMyJ'II:I COKPAIICHHOI'0 YMHOKCHHUA.

Hroro
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8 kiacce

KounuyecTBo
Ne 4acoB
Ha3Banue Tembl OcHOBHOe coJep:KaHNe 110 TeMaM
n/n He00X0AuMOoe 1JIs
HU3yYeHHs TeMbI
Panmonanbubie 1poou. OCHOBHOE CBOMCTBO panioHAIBHON qpoou. CloKeHUe ¥ BHIYUTAHUC
palMoHaIBHBIX APOOEH ¢ 0IMHAKOBBIMH 3HaAMeHaTeNIIMH. CII0KEHNE U BBIYUTAHUE PAIIMOHATb-
HBIX JIpo0eil ¢ pa3HbIMU 3HAMEHATENIMU. Y MHOKEHUE U JIeJIEHUE palliOHaIbHBIX Ipooeii. Bos-
1 PannonansHbie a4 BEJICHHE pallMOHAJIbHON JpoOU B cTeNeHb. TOXAECTBEHHbIE TPE0O0pa30BaHUs pallMOHAIbHbIX
BBIPAXXCHUS BhIpakeHUl. PaBHOCWIIbHBIC ypaBHEHM. PaninonanbHbie ypaBHeHUs. CTETIEHB C 1IETBIM OTPH-
1aTeIbHBIM Moka3ateraeM. CBOMCTBA CTEIEHH C IeNbIM TokazareneM. OyHkmus Y = _u eé
X
rpaduxk.
®Oyuxuums Y = X u eé rpaduk. Kagparabie kopau. ApudMeTHyaecKknii KBaapaTHbIi KOPEHb.
VH
2 KBanpatnsie KOpHH. o5 MHokecTBO U ero 3eMeHThl. [lonmHokecTBO. Onepaiuy HaJl MHOKECTBaMU. YHUCIIOBbIE MHO-
JeCTBUTENLHbIE YHCIIA kectBa. CBOMCTBA apru(METHIECKOTO KBAAPATHOTO KOpHSA. TOXIeCTBEHHBIE TPeoOpa30BaHUs
BBIPA)XXEHUI, COAECPKAUX KBAPATHbIE KOPHU. DyHKIHUS Y = Jxueé rpaduk.
KBanpaTtHbie ypaBHeHUs. PellieHne HEMoJIHbIX KBAJIpaTHBIX ypaBHeHU. @opMyna KOpHEH KBaj-
3 | KpajgpaTHble ypaBHeHHs 26 patHoro ypaBHeHus. Teopema Buera. KBagparusiii TpéxuieH. Penienre ypaBHeHUM, CBOIS -
HIUXCs K KBaJIpaTHBIM ypaBHEHUIM. PaninoHanbHble ypaBHEHUS! KAK MaTEMaTUYECKUE MOJIENH
peaIbHBIX CUTYALUi.
IToBTOpEHUE U .
4 | cucremaTH3aLms 7 Paunonaneublie Beipaxenus. KBagpatueie kopHu. [eiictBurenbubie uncna. KBagparusle ypas-
y4eOHOTO MaTepuaa HCHMAL.
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9 kaacce

Ne KoimmuecTBo
n/n 4acoB
Ha3Banue Tembl OcHoBHOe coep:xaHue N0 TeMaM
Heo0XxoauMoe 115
U3y4eHUs] TeMbI
HepasencrBa
Uucnossle HepaBeHCTBAa. OCHOBHBIE CBOMCTBA YMCIOBBIX HEpaBeHCTB. CII0’KEHNE U YMHOKEHHE
1 21 YHCIJIOBBIX HEpaBeHCTB. OlLleHuBaHuE 3HaUeHUs BblpaxkeHus. HepaBeHcTBa ¢ 04HON nepeMeH-
HOi1. Periennie HepaBeHCTB ¢ 01HOM nepeMeHHON. YucnoBbie npoMeKyTku. CHUCTEMBI JINHEHN -
HBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.
KBanpartuunas ¢pyHKIus [ToBTOpenue u pacmupenue ceeeHuii o pynkuuu. CpoiictBa pyHkuuu. Kak moctpoutsb
rpaduk dpynkiun Y = Kf(X), ecu uzsecren rpaduk Gpynkuuu y = f(x). Kak noctpouts rpadguku
2 32 dynxumit y = f(x) + buy = f(x + @), eciu uzBecten rpaduk Gpyukuuu y = f(x). Kagparuunas
byHkuus, e€ rpaduk u cBoiicTBa. Pemienne kBagpaTHeIX HepaBeHCTB. CHCTEMBI ypaBHEHHI ¢
JIBYMsI IEpEMEHHBIMU. Pelienne 3a1ad ¢ MOMONIBI0 CUCTEM YPaBHEHUH BTOPOU CTEIECHMU.
DNIeMEHTHI TPUKIIATHON
MAaTEeMATHKH Matematuueckoe moaenupoBanue. [Iporentasie pacy€rsl. [IpubnmuxEHHbIE BEIYUCTCHHUS.
3 21 OcHOBHBIE MpaBUIa KOMOMHATOPUKH. YacToTa U BEpOSATHOCTH CilydaitHoro coositus. Kitaccu-
YECKOE ONpeieleHUue BepoITHOCTH. HavanbHble CBEIEHUS O CTATUCTHUKE.
Yucnosele
[OCJIEI0BATEILHOCTH Uucnossle mocienoBaTeabHOCTH. Apudmerrdeckas mporpeccusi. Cymma N IEpBBIX YWICHOB
4 21 apudmernueckoil nporpeccuu. I'eomerpuyeckas nporpeccusi. Cymma N mepBbIX WICHOB reo-
MeTpudeckoi mporpeccun. CyMma 6€CKOHEUHOM reOMETPHUYCCKOM MMPOrPECCHH, Y KOTOPOH | ( |
<l
IToBTOpEHME U
5 | cucremaTH3amms 7 Hepasenctpa. KBagparuunas QpyHKIus. DNeMEHThI MPUKIAIHON MaTeMaTHKU. YHCIOBBIE T10-
yueGHOTo MaTepuana CJIEI0BATEIbHOCTH.
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JucnumianHaa «I'eoMeTpus»

7 kjaacce

Ne

HasBanune TeMbl

KoaunuecTtBo
Jac0oB

OcHoBHOE CoA€EpKaHHuE 10 TEMaM

n/n Heo0XxoauMoe 1715
HU3y4eHUs] TeMbI
Havanbnsbie
1 | reomerpuyeckue 10 [Ipsimas u otpesok. JIyd u yron. CpaBHeHHe OTPE3KOB U YIIoB. M3mepeHne oTpe3KoB.
CBEJICHUS N3mepenue yrnoB. CMexHbIE U BepTUKaIbHbIE yIUIbl. [leprnenaukymnspublie npsmMele. Pemenue
3a/1a4.
TpeyrosbHuK TpeyrosibHUK. I1epBrlii IpU3HAK PaBEHCTBA TPEYTrOJIBHUKOB. [IepnenauKyIsap K MpsMou.
2 17 Menuanbl, OUCCEKTPUCHI U BBICOTHI TpeyroyibHUKa. CBOWCTBA paBHOOEAPEHHOTO TPEYTOJIbHUKA.
Bropoit npu3Hak paBeHCTBa TPEYroJIbHUKOB. TPETHil IPU3HAK PABEHCTBA TPEYTrOJIbHUKOB.
OKpyXHOCTb. 3ajauM Ha NocTpoeHue. Pemenne 3anay.
[TapannensHble npsiMble 13
Onpenenenre mnapajUleNbHbIX MNpsAMBIX. [Ipu3Haku mapanaenbHOCTH JBYX MpsMbIX. OO0
3 aKCHoMax TeoMeTpuU. AKCHOMa MapajjieNbHbIX NpAMbIX. CBOMCTBa MapayijieNbHbl MPSIMbIX.
Perrenue 3amauy.
CooTHo1IEHHE MEXTY 18 CymMma yriioB TpeyronbHUKa. BHEIIHUI yroi TpeyroyibHuKa. Teopema 0 COOTHOIIEHUSAX MEXKIY
4 | CTOpOHAaMH U yrilaMu CTOPOHAMH U YIJIaMHU TpeyrojbHuka. HepaBeHcTBO TpeyronpHuka. HekoTopsie cBolicTBa
TPEYrOJIbHUKA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [Ipu3HaKku paBeHCTBa MPAMOYTOJIBHBIX TPEYTOJIBHUKOB.
Paccrosinue oT Touku 1o npsAMoil. PaccrosHue Mexay napamieabHbIMU OpsiMbIMU. [locTpoenue
TPEYTOJIbHUKA 10 TPEM JIIEMEHTaM. 33J1a4l Ha TIOCTPOCHHUE.
O06o00uienue u HavanbHble reomerpudeckue ceenenus. [IpusHaku paBeHCTBaA TPEYrOJIBHUKOB.
5 | cucremaru3anus 3HaHUH 10 PaBHOOenpenHsIil TpeyrosibHuk. [lapannensasie npsimble. COOTHOLIEHHE MEXLy CTOPOHAMU U

yqaluuxcest

yrijiaMu TpeyroJibHHKa.

Hroro
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JucnunianHa «BeposITHOCTHL M CTATHCTHKAY)

7 kjaace

Ne

HasBanune TeMbl

KoaunuecTtBo
JacoB

OcHoBHOE CoA€EpKaHHuE 10 TEMaM

n/n Heo0XxoauMoe 1715
H3YyYCHUSA TEMbI
[pencraBnenue qaHHBIX 7 Tabnunpl. YropsourBaHue TaHHBIX U oMcK nHGopMmanuu. [logcaeTs! u Beraucienns B Tabnaunax. [Ipakruueckas
1 pabora «Tabauups. Ctonduarsie tuarpammel. Kpyrosie nuarpammel. UteHune u nocrpoeHue quarpamm. [Ipumvepsr
neMorpaguyeckux auarpamm. [Ipakruueckas padora «/Iuarpammbny.
OnucaTenpHast CTaTUCTHKA 8 Cpennee apudmerndeckoe. Meauna. Menuana yuciaoBoro Hadbopa. Y cToiuMBOCTh MequaHbl. [IpakTuueckas
2 pabota "Cpennue 3HaueHus". HanOosbiliee 1 HAMMEHbIIIEe 3HAYCHHUS YUCI0BOr0 Habopa. Pasmax.
Cryuaiinast ”3BMEHYMBOCTh 6
TenneHUMU U CiydailHble OTKJIOHEHHsA. YacTOThl 3HA4YEHUMH B MACCHUBaX JaHHBIX. [pyNnMpoBKa AAHHBIX M
3 rucTorpaMma.
Beenenue B Teoputo rpados 4 I'pa¢s1. Bepmmnel u pedpa. Ctenens Bepimnbl. Llens u muxi. ITyts B rpade. IIpeactaBnenune o cBI3HOCTH rpada.
4 [pencraBienre 00 OpUEHTHPOBAHHBIX rpadax.
BeposTHOCTS 1 9acToTa 5 CryuaiiHbl{i OMBIT U ciTydaiiHoe coObiTHE. BeposTHOCTh 1 4acToTa coObITHS. PONb MaioBEpOSTHBIX U
5 | cayuaitroro cobbrtus NPaKTUYECKH JOCTOBEPHBIX COOBITHH B IPUpOAE U B o0mecTBe. MOHeTa ¥ UrpanbHasi KOCTb B TEOPUH
BeposiTHOcTeH. [IpakTiueckas pabora "UacroTta BeImaaeHus opia',
O60011IeHNE, CHCTEMATU3 AN 4 IToBTOpEHUE Kypca BEPOATHOCTU U CTATUCTUKU
3HaHUHI
HUroro 34




8 kiace

KounyecTBo
Ne 4acoB
Ha3Banue Tembl OcHoBHoOe coJepkaHue 10 TeMaM
n/n Heo0XxoauMoe 1715
HU3y4YeHUs] TeMbI
MHOTroyroJapHUKY. UYeTblpexyrojibHUK U ero 3nemeHThl. [lapamienorpamm. CBolicTBa napasmienaorpaMma.
1 YeTsIpEXyroapHUKH 22 [Ipuznaku napamnenorpamma. [psmoyronsauk. Pom6. KBagpat. Cpennsis nuHus
TpeyrojapHuka. Tpaneuus. LlenTpanbHble U BIMCaHHBIE YTIIbl. BriicaHHbIe U ONTMCaHHbBIE
YeThIpEXYroJIbHUKY.
[Tonobue Teopema ®aneca. Teopema o MPOMOPIIMOHATBHBIX OTpe3kax. [10100HbIE TPEYTOTBHUKH.
2 | TpeyroJbHUKOB 16 [lepBrIii npu3Hak nog00us TpeyroabHUKOB. [Ipr3Haky paBHOOEAPEHHOTO TPEYrOJIbHUKA.
Bropoii u Tpetuii npuzHaku 1oa006ust TpeyroJbHUKOB.
Pemenue MeTtpuueckue COOTHOIIEHUS B IPSIMOYTOJIBHOM TpeyrosibHuKe. Teopema [Tudaropa.
3 | mpsAMOYTOJIbHBIX 14 Tpuronomerpuuecknue QyHKIIUU OCTPOTO yIJia MPSIMOYTOJIbHOTO TpeYrojabHuKa. Pemenue
TPEYroJIbHUKOB MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
MHOroyroJIbHUKH. MmuoroyronsHuku. [lousiTre miomaau MmaoroyroyibHuka. [lnmomanas npsamoyrosibHuka. [Lnomans
4 | Ilnomans 10 napajuenorpamma. Ilnomans tpeyronsnuka. [lmomane Tpanenuu.
MHOT'OYTOJIbHUKA
[ToBTOpEeHUE 1 MuoroyronsHuKH. YeThipéxyronpHuku. [logobue TpeyrobHUKOB. Perenue mpsamMoyroibHbIX
S | cucremaruzanus 6 TpeyrosbaukoB. MHOroyrosibHuku. I1nomans MHOTOYrobHUKA.
y4eOHOTo MaTepuana
Uroro 68




9 kiace

KoimmuecTBo
Ne 4acoB
Ha3Banune Tembl OcHoBHoOe coepskaHue 110 TeMaM
n/n Heo0X0AuMoe 1JIs
WU3y4eHUs] TeMbI
1 Pemenue 17 Cunyc, KOCUHYC, TaHT€HC U KoTaHTeHc yria oT 0° mo 180°. Teopema kocunycoB. Teopema
TPEYroJIbHUKOB CUHYCOB. Penienne TpeyroabHuKoB. @OpMyIIbl U HAXO0KICHUS TUIOLIAAA TPEYTOJIbHUKA.
2 [IpaBunbpHbIE 10 [IpaBunbpHBIE MHOTOYTOJIBHUKHM U UX CBOKCTBA. J[yInHA OKpyxHOCTH. [1nomans kpyra.
MHOTOYT'OJIbHUKH
JlexapToBbI PaccrostHmre Mexay 1ByMsl TOUKAMHU € 3aJaHHBIMHM KOOpAuHaTaMu. KoopauHaTsl cepeInHbI
3 | KoopAMHATHI HA 12 oTpe3Ka. YpaBHEHUE QUTyphl. Y paBHEHUE OKPYKHOCTH. Y paBHEHUE MPSAMON. YTIOBOM
TTIOCKOCTH K02 PHUITMEHT MPSIMOH.
4 | Bextopm 15 [Tonsarue Bekropa. Koopaunars! Bekropa. CiokeHrne U BBIMUTAaHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uncio. CKalsipHOE IPOU3BEACHUE BEKTOPOB.
5 I'eomeTpuueckue 11 JBuxenue (nepemenienue) purypsl. [lapannensuslit nepeHoc. OceBast M LEHTpaJIbHAs
npeoOpazoBaHus cumMmetpuu. [ToBopot. 'omoTteTus. [Tomobue dpuryp.
[ToBTOpEHUE N Pemrenne tpeyronpHukoB. Pemenue TpeyroiabHUKoB. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.
6 | cucremarmzanus 3 JlekapToBBI KOOPANHATHI Ha INIOCKOCTH. Bektopsl. I'eomeTpruueckue npeobpazoBaHusi.
y4eOHOTO MaTepuana
Wroro 68




JIMCHUTIIJINHA KAJTe0pa

1l Temarndyeckoe MIAHUPOBAHUE

7 rjaacc (3 gaca B Hepemo, Bcero 102 gacos)

CTEIICHU;

npasuna: JI0Ka3aTesIbCTBa TOXJIECTB, YMHOXKECHUS
OJIHOYICHA HA MHOTOYJIEH, YMHOKEHHUS MHOTO4JICHOB.
Jloxazvieamb ~ CBONCTBA  CTENEHU C  HATypaJbHBIM
nmokazaTeleM. 3amuchbiBaTh M JIOKa3blBaTh  (HOPMYJIBL:

No KoanuyecTBo yacon BocnuraTrebHbIi MOTEHINAJ YPOKA

XapakTepucTHKA OCHOBHBIX BH/IOB JIeITeJIbHOCTH y4e-
Tema HeoOXoauMoe sl
n/n H3yueHHs TeMbl HHKka (BuaBI/(popMBI 1eATETHHOCTH)
1  [Bepaxemns, 23 Pacnosnasams 4UCIOBBIE BBIPAXKEHHS M BhIpakeHHs ¢ | [loOyxkaeHue oOydarommxcs COONIOIATh
TOJKIEeCTBA
YpaBHEHUS

MIEPEeMCHHBIMYU,  JIMHEHHBIC  ypaBHEHUWs.  [IpUBOAWMTH | HA  ypoKe  OOIIETIPUHSITHIE  HOPMBI
MPUMEPHl  BBIPQKCHWA C  TIEPEMEHHBIMH, JIMHCHHBIX | TIOBEJICHUS,  TpaBWJIa  OOMEHUS  CO
ypaBHeHU. COCTaBIIATh BBIPAKECHHE C MEPEMEHHBIMH TI0 | CTAPIIMMH H CBEPCTHUKAMH, TPUHITUTIBI
YCIIOBHIO 3a/1a4i. BBITIOIHATH MpeoOpa3oBaHus BEIPAKCHU: | yaeOHOU JIACIIUTITUHBI u
MIPUBOJIUTh TIOJOOHBIC ClIaraeMble, PACKPhIBaTh CKOOKH. | CaMOOpPraHU3aIlvy.
HaxomuTh 3HaueHWe BBIPAKEHUS C TEPEMEHHBIMH TIPU
3aJJaHHBIX 3HAYCHHSX MepeMeHHbIX. KiaccudummposaTh
anreOpandeckue BBIPAKCHUSI. OnwuceIBaTh TeITbIC
BBIPaKCHUSI.
Dopmynuposams  ONpEACTICHUE JIMHEHHOTO YpaBHEHUSI.
Pemare  nuHeliHOe  ypaBHEHHE B OOmIeM  BHJIC.
WuTepnperpoBath  ypaBHEHHE KaK MaTeMaTHYECKYIO
MOJIeNIb peabHON cuTyanuu. ONHChIBaTh CXEMY DPEHICHUS
TEKCTOBOH 3a/1auu, MPUMEHATH €€ ISl pEIIeHHs 3a1a4

2 DyHKIMH 11 Dopmynuposama: [ToOyxaeHne 00ydaromuxcs CoOIHIaTh
onpedeneHusi.  TOXKJCGCTBEHHO  PaBHBIX  BBIPAKCHUI, | HA  ypOKE  OOINCHPUHSATHIC  HOPMBI
TOXIECTBA, CTCINCEHW C HATypaJbHBIM IIOKa3aTelieM, | MOBEACHUS,  MpaBwiia  OOIICHUS  CO
OJIHOYJIEHA, CTAHJIAPTHOTO BHJIa OJHOYJIEHA, KOXPPHUIIMEHTA | CTApIIUMHU (memaroru4ecKuMu
OJIHOYJIEHA, CTENEHW OJIHOYJIeHa, MHOTOWIEHa, CTENeHH | paOOTHHUKAMM) u CBEPCTHHKAMHU
MHOTOYJIEHA; (oOyJarommmucs), MPUHIUNBI y4eOHOM
ceoticmea: CTETIeHW C HAaTypallbHBIM [IOKa3aTeleM, 3Haka | JTUCIUTUIMHBI u CaMOOPTaHU3AIINY;

NpUBJICUEHNE BHUMAaHUS OOYYaIOUIUXCS K
[IEHHOCTHOMY AacCIeKTy H3Yy4aeMbIX Ha
ypOKax sIBJIEHUH, opraHu3anusi ux paboTbl
C TOJy4aeMOW Ha YpOKE COILHAIBHO
3HaYUMOMU uHpopManuen —




n/n

Tema

Koan4vecTBo 4acon
H606XOI[HMOC AJIs1
H3YyYCHUH TEMbI

XapaKTepHCTI/IKa OCHOBHBIX BUJIOB 1€ITCJILHOCTH Y4€-
HHUKA

BocnurareabHBIH NOTEHIIM A YpoKa

(BuabI/(popMBI 1eATETHHOCTH)

IOPOU3BENECHUS CYMMbl M PA3HOCTH [JBYX BBIPAXKECHHUIA,
Pa3HOCTH KBaJpaTOB JBYX BBIPAKEHUH, KBaJgpaTra CyMMbl U
KBaJpaTa pPa3HOCTU JIBYX BBIPaXEHHI, CyMMbl KyOOB U
Pa3HOCTH KyOOB JIBYX BBIPa)KE€HUH.

Buvluucniames  3Hau€HUE  BBIpAXKEHUH ¢
[IpumensTs cBoOiicTBa CTemeHW s IpeoOpa3oBaHUs
BBIpQXKCHUI. DBBINONHATE yMHOXEHHE OJHOWICHOB U
BO3BEJIEHUE OJIHOYJIEHA B CcTeNeHb. [IpuBOAUTH OHOUIIEH K
CTaHJAPTHOMY  BHJAY.  3aluCbhiBaTh  MHOTOWIEH B
CTaHJAPTHOM BHJIE, OIpPEAEISATh CTENeHb MHOTOWIEHA.
[IpeoOpa3oBbIBaTH IIPOU3BEICHUE OJIHOYJIEHA u
MHOTOWJIEHA; CYMMBI, pa3HOCTH, TNPOU3BEACHUS JBYX
MHOTOWIEHOB B MHOTOWIEH. BBINOIHATE pa3iiokeHue
MHOTOWJIEHAa Ha MHOXHTEIU CIIOCOOOM BBIHECEHUS O0IIEero
MHOXHUTEISI 32 CKOOKH, CHOCOOOM TPYNIHUPOBKH, IO
(dopMynaM COKpaIIEHHOIO YMHOXEHHsSI U C NPUMEHEHHEM
HECKOJIbKUX  crmocoOoB.  Mcnomnb3oBaTk  yKa3aHHbIE
npeoOpa3oBaHusi B IIpollecce  PpELICHUs  YypaBHEHUIA,
JI0Ka3aTeNbCTBA YTBEPXKICHUH, PELICHUS TEKCTOBBIX 3aa4

NEPEMCHHBIMMU.

MHULMUPOBAaHUE ee oOcyXaeHus,
BBICKa3bIBaHUsl OOYyYaroIIMMUCS CBOEro
MHEHHUS TI0 €€ MOBOJY, BBIPAOOTKHU CBOET0
K HEW OTHOILICHUS

CreneHs ¢
HaTypaJIbHbI
M
IoKas3arejemM

11

IIpueooums TnpUMEpHl 3aBUCUMOCTEH MEXAYy BEJIUYMHAMHU.
Pazmuuate  cpeam  3aBUcHMOCTEH  (YHKIMOHAJbHBIE
3aBHCHMOCTH.

Onucvieamv ~ noHAmMuUA:  3aBUCUMOW W HE3aBUCHUMOU
IepEeMEHHbIX, (YHKLUH, apryMeHTa (QyHKIUH; CIIOCOOBI
3aganus ¢pyHkuuu. GopMynrpoBaTh onpeseNeHus: 00aacTu
ompenenenus (QyHkuuMu, o6racTh 3HaYeHMH (yHKUHUH,
rpadpuka  QyHKIUM, JIMHEHHOW  (QYHKIOUM, HOPSAMOM
IPONOPLHUOHATIBHOCTH.

Buiyucniames 3HayeHne (QyHKIMU 1O 33JaHHOMY 3HAYCHMIO
aprymenta. CocraBiasATh TaONMIBl 3HAYEHUH (YHKLIUU.
Crpouth rpaduk QyHKIUH, 3anaHHONH TabiauuyHo. Ilo
rpaduKy QyHKIUH, SBISIOMIEHCS MOJEIbIO PeaIbHOTO

Hcnosib30BaHne BOCIUTATEIbHBIX
BO3MOYKHOCTEH COJIepIKaHus y4eOHOTO
npeaMeTa Yepe3 IeMOHCTPAIIHIO
00YyJarOIIUMCS IPUMEPOB OTBETCTBECHHOTO
MOBEICHHSI, IPOOIEMHBIX CUTYalUi [UTs
00CyXJIeHHS B KJIacce.




HBI

JUHEHHOTO YpaBHEHUS C JABYMS IMEPEMEHHBIMU, CHCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUW C JBYMS TIE€PEMEHHBIMU,
peanbHBIX TMPOIECCOB, UII KOTOPHIX YpaBHEHUE C JBYMS
MEepEMEHHBIMH ~ WJIM  CHCTeMa YypaBHEHHUH C JBYMS
TIEPEMEHHBIMU SBIIIOTCS MATEMATHYECKUMH MO/IEIISIMHU.
Ornpenensartpb, SBISAETCS JU Tapa YHCEN PEelleHHeM JaHHOTO
ypaBHEHUS C JBYMS IEPEMEHHBIMH.

Dopmynuposamo:

onpedenieHus. PEIICHUs ypaBHEHUS C ABYMS NEPEMEHHBIMU;
YTO 3HAUUT PEUIUTh ypaBHEHUE C JBYMS IE€PEMEHHBIMU;
rpaduka ypaBHEHHUS C ABYMS NEPEMEHHBIMH; JHMHEHHOTO
yYpaBHEHHUS C JBYMsI TEPEMEHHBIMH; PEIICHUS CHUCTEMBI
ypaBHEHUH C ABYMS IEPEMEHHBIMU;

ceoticmea ypaBHEHU C IByMs IEPEMEHHBIMHU.

Onucvleams. CBOWCTBA Tpaduka JTHMHEHHOTO ypaBHEHHS B
3aBUCHUMOCTH OT 3Ha4yeHUN KO3 UIUEHTOB, rpaduueckuit
METOJI PpeUICHUS CHUCTEMbl JBYX YpaBHEHHH C ABYMs
NEPEMEHHBIMH, METO/ MTOICTAHOBKU U METOJ CIIOKEHUS IS
pellleHHs CHCTEMBbl JBYX JMHEHHBIX YpaBHEHUU C JBYMs
MEePEMEHHBIMH.

Cmpoums Tpaduk JIHUHEHHOTO
nepeMeHHbIMU.  Pemiate  cucTembl
YpaBHEHUH C ABYMs IEPEMEHHBIMHU.
Pewams TexkcToOBBIE 3alauu, B KOTOPBIX CHCTEMa JBYX
JUHEUHBIX YPaBHEHUU C JABYMsI NEPEMEHHBIMH SIBIISETCS
MaTeMaTHYeCKOM  MOJENbI0  pealbHOro  Mmpolecca, Hu
HWHTEPIPETUPOBATH PE3YIbTAT PEIIECHUS] CUCTEMBI

YpaBHEHHUS C JIByMs
JIBYX  JIMHEMHBIX

Ne KosamuecTBo yacos Bocnurare/bHbII IOTEHIMAJ YPOKa
XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITEJIbHOCTH y4e-
Tema Heo0XoauMoe 1JIs KA

n/n H3y4YeHHs! TeMbl (BuabI/(popMBI 1eATETHHOCTH)
npouecca, OINpeNeisaTh XapaKTEpPUCTUKU 3TOro Mpoliecca.
Crpouth rpaduk nuHEWHOW (YHKIMH W  TPAMOM
IponopUuOHaTIbHOCTH. ONUCHIBATh CBOMCTBA ATUX (QYHKIIMMA

4 MHoroune 18 Ilpusooums npumepwvi: ypaBHEHUs C JByMs NepeMeHHbIMHM; | [IpuBneueHne BHUMaHUS 00y4aroIuXcs K

[IEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
ypOKax SIBIICHUN, OpraHu3aIus uX padboThI
C TIOJIy4aeMOM Ha YpOKe COIIHMAIbHO
3HaYuMOM nHpopmanuen —
WHUIIMHPOBAHUE €€ 00CYKICHNUS,
BBICKA3bIBAHUS O0YYAIOIITUMHUCS CBOETO
MHEHHSI 110 €€ TIOBO/TY, BRIPaOOTKU CBOETO
K HEll OTHOIIICHUS




No KoanuyecTBo yacoB BocnuraTre/bHbII NOTEHINAJ YPOKA
XapakTepucTHKA OCHOBHBIX BH/IOB JIeSITEJIbHOCTH y4e-
Tema HeoOXoauMoOe 115
n/n U3yYeHUs] TEMBI HHkKa (BuBI/()OPMBI JeATETHHOCTH)
5 18 Buiuucnams 3Hauenue [ToGyxnenue oOyyaromuxcst coOM0aaTh Ha
(GYHKIMY 110 33J]aHHOMY 3Ha4eHHI0 apryMmeHTa. COCTaBIIsATh | YpOKe OOMICTIPUHSATHIC HOPMBI MMOBEACHHUS,
Tabnmuiel 3HaueHnd QyHKuH. CTpouTh Tpaduk JTUHEHHOW | MpaBWia  OOIIEHHWS  CO  CTapIIUMHU
GyHKIMM W OpsAMOM  mponopuuoHanbHOCTU.  Pemiarh | (megarornyeckuMu — paOOTHUKaMH) U
CUCTEMBl  JIByX JIMHEWHBIX YPaBHEHUHM €  JIBYMs | CBEpCTHUKAMH (oOyuaromumucs),
MIePEeMCHHBIMHU. NPUHIMIBI  Y9eOHOW  JUCHMIUIMHBI U
Pewamsb TekcTOBBIE 3a7add, B KOTOPBIX CHCTEMa JBYX | CAMOOPTaHU3AIUH, MIPUBJICUCHHC
JMHCHHBIX YPaBHCHHHA C JBYMS TIEPEMEHHBIMH SIBJISICTCS | BHUMAHHUS OOyJaromMXCs K IEHHOCTHOMY
DopmyIIsI MaTeMaTH4YeCKOH MOJIENbI0  pealbHOTO  TIpOIlecca, | | acleKTy M3y4YaeMBbIX Ha ypOKax SBJICHUH,
COKpaIeHH WHTEPIPETUPOBATh  Pe3yiIbTaT  PEHICHWS  CHCTEMBI. | OpraHMU3aIys UX PabOTHI ¢ MOJTyIaeMOl Ha
oro BEITIOJIHATE  pa3iiokeHHe MHOTOWICHa Ha MHOKHTEIH | YPOKe COIHAITEHO 3HAYUMOM
YMHOKEHU crocoOOM BBIHECEHHS OOIIEer0 MHOXXHTENS 3a CKOOKHW, | mHpopMalueln — HWHUIMUPOBAHHE €€
s croco0OM TpyNmUpPOBKH, 1O (GopMyaaM COKpamEHHOTO | 00CYXICHHUS, BBICKa3bIBaHUS
YMHO>KEHUS U ¢ IPUMEHEHHEM HECKOJIbKUX CIIOCOOOB. 00y4JarolMMHUCS CBOETO MHEHHS 10 ee
MOBOJy, BBIPAaOOTKM CBOEro K Hel
OTHOIICHHUSL.

6 CHCTfMH 15 Pemate nuHElHOE ypaBHeHHE B OOLIEM BHE. BBIUMCIATH IPHBJICYCHHE BHUMaHUS
JIUHCHHbIX 3HAYEHME BHIPAKEHMH C IEPEMEHHBIMHU. IIpUMEHATH | 0OydYaromUXCd K LEHHOCTHOMY AacCIIEKTy
YPaBHECHHH CBOMCTBA CTENEHM Ui IPeoOpa3’oBaHUs BBIPAKCHUM. | U3yYaeMbIX ~ HA  YpOKax  sBJICHMI,

BbInoyHATE  yMHOXEHHE OJHOWICHOB W  BO3BEICHME | OpraHu3alus ux padoThl ¢ MOJTy4aeMou Ha
OJIHOYJIeHa B  crTemeHb. [IpuBOOUTH  OJHOUYIEH K | YpOKe COIHAJILHO 3HAYMMOMN
CTaHJAPTHOMY  BHJY.  3alKChiBaTh  MHOTOWIEH B | MHQoOpMalnue — HHHULIUAPOBAHHUE €€
cTanzaptHoM Buzae, [IpeoOpa3oBbIBaTH MPOU3BEACHUE | OOCYXKACHUS, BBICKA3bIBaHUSI
OJIHOYJIEHA U MHOTOYJICHA; CYMMBbI, Pa3HOCTH, IPOU3BEACHUS | O0OYJalOIIUMHUCS CBOEr0 MHEHHUS IO €€
JIBYX MHOTOYJIEHOB B MHOTOYJICH. MOBOJy, BBIPAa0OTKH CBOEr0 K HeH

OTHOIICHUA.




IloBTOpeHUE

[IpumensaTs cBOIiCTBa CTENEHM M IpeoOpa3oBaHUs
BBIpQXKCHUN. DBBINONHATE yMHOXEHHE OJHOWICHOB U
BO3BEJICHUE OJHOWICHA B CTENEeHb. [IpuBOANTL OQHOUIIEH K

CTaHJApPTHOMY  BHJy.  3alllUChIBaTh  MHOTOYJIEH B
CTaHJAPTHOM BHJE, OIpPEICNATh CTENeHb MHOTOUYJICHA.
[IpeoOpa3oBbiBaTH IIPOU3BE/ICHUE OJHOYJICHA u

MHOTOYICHA; CYMMBI, Pa3HOCTH, TIPOW3BEACHHUS JIBYX
MHOTOWJICHOB B MHOTOWICH. BBITIONHATL pa3IOkKCHUE
MHOTOWIEHA Ha MHOXKHTEIH CIOCOOOM BBEIHECEHHS OOIIETO
MHOXUTEJST 3a CKOOKH, CHOCOOOM TPYNIHPOBKH, TIO
(dbopMysiaM COKpamEHHOrO YMHOXEHHUS W C NMPUMCHCHHEM
HECKOJIBKHX CITOCOOOB.




8 kJuacc (3 yaca B Heearo, Bcero 102 yacos)

KoaunuyecTBo 4a-

BocnurareabHBIH NOTEHIIM A YpoKka

Nen/ Tema COB HeoOXoAMMOe XapakTepucTHKa OCHOBHBIX BU/I0B 1eATEJIbHOCTH
n JJISl M3YYeHUs yYeHHKA (Buabl/GopMBbl 1eSITeTLHOCTH)
TeMBbI
1 PanmonanbHbie 44 Pacnoznasames  1envie  panuoHanbHbIE  BbIpakeHwus, | [1oOyxaeHne 00yqarommxcs
BBIPAYKEHUS NpoOHbIE  pallOHAJbHbIE  BBIPAXEHWs, IMPUBOAMUTH | COONIONATH HA YPOKE OOLIENPUHSTHIE

IIPUMEPBI TAKUX BBIPAKECHUM.

Dopmynuposamy.:
onpeodenienus; PaMOHAIBHOTO BBIPAKEHUS, TOTTYCTUMBIX
3Ha4YCHUHU MePEMEHHOM, TOXXJIECTBEHHO paBHBIX

BBIPDQ)KECHUM, TOXKJIECTBA, PABHOCWIBHBIX YPAaBHEHHI,
pallMoOHAJIBLHOTO  YpaBHEHHS, CTEIEHH C HYJEBBIM
rokKaszarejeM, CTENeHH C I1EeJIbIM  OTPHUIATeIIbHBIM
MoKa3aTeleM, CTaHIapTHOTO BHJA YHCIA, OOpaTHOMU
MPONOPIIMOHATBHOCTH;

ceolicmea: OCHOBHOE CBOWMCTBO pallMOHAIBHOM JpoOH,
CBOICTBA CTEIICHH C LIETBIM MMOKa3aTesIeM, YPaBHEHHH,

byHKIIMN Y = _;

X
npasuna:; CIOXKCHUs, BBIYUTAHUS, YMHOXCHHUS, JCICHUS
npoOeit, BO3BEACHHS IpOOH B CTCTICHD;
Yycnosue paBeHCTBa IpOoOU HYITIO.
Jlokaszvieamsb CBOWCTBA CTEIICHH C IIEJIBIM TIOKA3aTeIIEM.
Onucvieams TpapUUECKU METOJ| PEIICHUS YpaBHEHHM
C OJIHOH MePEMEHHOM.
Ilpumensimb OCHOBHOE CBOWCTBO DAalMOHAIBHOW ApOOH
JUIS COKpalleHus u npeoOpazoBanus apodeit. [IpuBoauts
npobu K HoBomy (oOmiemy) 3HameHaTento. HaxomuTs
CyMMY, pa3HOCTh, TMPOM3BEICHHE U YacCTHOE APOOEH.
BrimonHaTh TOKJIECTBEHHBIE npeoOpazoBaHus
palMOHALHBIX BBIPAKCHUN.
Pewams ypaBHEeHUS C TEepeMEHHOW B 3HaMeEHaTese
IpooH.
Ilpumensams CBOWCTBA CTENEHU C IENBIM TOKa3aTeIeM

HOPMEI IIOBEACHUA, ITpaBrJia O6HICHI/I$I
CO CTapmIMMH1 1 CBEPCTHUKAMMU,
MMPUHIHIIBI y‘~I€6HOI71 JAUCIHUIIIIMHBI 1
caMOoOpraHru3aluu.




KoaunuecTBo 4a-

BocnurareabHBIH NOTEHIIM A YpoKka

Nen/ Tema COB Heo0XoaMMoe XapakTepuCcTHKA OCHOBHBIX BH/IOB /1eSIT€JIbHOCTH
I MU U3Y4YeHUs YYeHHKAa (BUBI/pOPMBI AeSITETHLHOCTH)
TeMbl
JUTs TIpe00pa30BaHUs BEIPAKCHHIA.
3anucvieams 4ucIa B CTAHAAPTHOM BHJIE.
Buvinonnames nocTpoeHne U YTeHUE rpapuka GyHKINH
y=_
X
2 KBanparnbie 25 Onucviéams. TIOHSATUE MHOXKECTBA, AJIEMEHTa MHOXKeECTBa, | [1o0yxnenue oOyuaronimxcs
KOpPHHU. CIOcOOBI 33aJJaHUsST MHOXKECTB; MHOYKECTBO HATYpPAIBHBIX | COOJIOATh Ha YPOKE OOUICTIPUHSTHIC
JlelicTBUTENbHBIE Yuced, MHOXECTBO  LEJIbIX  YHMCEI, MHOXKECTBO | HOPMbI IOBEAEHUS, TPaBUiIa OOLICHUS
qucia pallMOHAIBHBIX YHCEJ, MHOXECTBO JEMCTBUTENBHBIX | CO CTAPIIUMU (II€1ArOrMYECKUMHU

YHCeNl U CBS3H MEXAY STUMH YUCIOBBIMH MHOXKECTBaMU;
CBS3b MEXJY OCCKOHEUHBIMH JIECATUYHBIMU IPOOSMHU U
palMoOHaIbHBIMU, UPPALIIOHATBHBIMU YHCTIAMHU.
Pacnosnasams  panuoHallbHble UM UppaLMOHAIBHBIC
yycna. [lpuBoauTh NpuMeEpbl palUMOHAIBHBIX YUCEN U
UPPALMOHAIIBHBIX YHCE.

3anucvieamsv ¢ IOMOINIBIO (POPMYJT CBOWCTBA NEUCTBUI C
JNEHUCTBUTENbHBIMH YHCIIAMHU.

Dopmynuposams:

onpedeneHusi:  KBAaApaTHOTO  KOPHS W3  4YHUCIA,
apu(MEeTUYECKOTO KBaJAPATHOTO KOPHS U3 YMCIIA, PABHBIX

MHOJKECTB, TOJMHOXECTBA, TMEPECEUCHHUs] MHOYXKECTB,
00BeIMHEHNS MHOYKECTB;
ceoticmeéa: GyHkuu Yy = X%, apu(METHUECKOTo

KBaJIPATHOTO KOPHSI, PYHKIMA Y =X .
Jloka3bIiBaTh CBOMCTBAa apU(PMETHUECKOTO KBaJpaTHOTO
KOPHSL.

Cmpoums tpaduku pyHKIHi Y = X1y = X

pabOTHHKAMM) U CBEPCTHUKAMH
(oOyuaromuMmcs ), IPUHIHAIB y4eOHOM
JUCIUIUIMHBI U CAMOOPraHu3alluu;
[IpUBJICYCHNE BHUMAaHUA 00yJaroIuXxcs
K LIEGHHOCTHOMY acCIEeKTy U3y4aeMbIX Ha
YpOKax sIBJICHUN, OpraHu3aIus ux
paboThI ¢ IOJydyaeMol Ha YpOKe
COIMANILHO 3HAUYMMO uH(pOpManHen —
WHUIMUPOBaHUE €€ 00CYKIeHUS,
BBICKa3bIBaHUS 00YUYAIOLIUMUCS CBOETO
MHEHHUS TI0 €€ TIOBO/Y, BRIPAOOTKH
CBOETO K HEN OTHOILIEHUS.




Nen/

Tema

Koau4yecTBoO ua-
COB HE00X0UMOE
U1 U3YYEeHUS
TeMbI

XapaKTepprmca OCHOBHBIX BHJI0B 1€ATCJIbHOCTH
YueHuka

BocnurareabHBIH NOTEHIIM A YpoKka

(BuabI/(popMBI 1eATETHHOCTH)

Ilpumensamo TOHITHE apUPMETUICCKOTO KBAIPATHOTO
KOPHSI JIUT BBIYMCIICHUSI 3HAYEHUI BBIPAKEHUH.
Ynpowame BbIpaxxkeHus, cojaepkaiue apupmeTuyeckue
KBaJlpaTHble KOpHU. Pemats ypaBHeHus. CpaBHHBATh
3HAYCHHUS BbIpOKEHUU. BrImoaHsAT, mpeoOpa3zoBaHue
BBIPAKEHUI C TPUMEHEHUEM BBIHECEHHS] MHOUTENS HU3-
0] 3HaKa KOPHS, BHECEHUSI MHOXKUTEJIA IO/l 3HAK KOPHSI.
BrImonHATE  OCBOOOXKIEHHE OT HPPAIMOHAIBHOCTH B
3HaMeHaTene JApoOHM, aHaJIu3 COOTHOIICHUH MEXIYy
YUCIIOBBIMU MHOKECTBAMU U UX 3JIEMEHTAMH

KBanpatueie
ypaBHEHUS

26

Pacnosnasams 1 TPUBOIAUTH MPHUMEPHI KBAJAPATHBIX
YpaBHEHUN pa3WYHBIX BHUJOB (MOJHBIX, HEMOJIHBIX,
MPUBEIEHHBIX ), KBAJAPATHBIX TPEXUICHOB.

Onucviéams B 0OLIEM BHJIE pEHICHHE HEMOJIHBIX
KBaJIpaTHBIX YPaBHEHUH.

Dopmynuposamo:

onpedeyieHus. ypaBHEHUS MEPBOM CTENEHHU, KBAJPAaTHOTO
YpaBHEHUS; KBaJpaTHOTO TPEXWIEHAa, IUCKPUMHHAHTA
KBAJIpaTHOTO YpPaBHEHHMS U KBAJIPAaTHOTO TpEXUIIEHA,
KOpDHS ~ KBaJpaTHOro  TpéxuieHa,;  OHKBaIpPaTHOTO
yYpaBHEHUS;

ceoticmaa KBaJIpaTHOTO TPEXUIICHA;

meopemy Bueta u o6paTHyo eif Teopemy.

3anucvieams W JOKa3biBaTh  (QOpMYITy  KOpHeH
KBaJIpaTHOTO ypaBHeHus. MccienoBarh KOJIMYECTBO
KOpHEH KBaJpaTHOTO YPaBHEHHUS B 3aBUCUMOCTH OT 3HAKa
€ro JUCKPUMHMHAHTA.

Hoxkasvieamv meopemvl: Buera (mpsiMyto ¥ 00OpaTHYIO), O
Pa3NOKEHUU KBAJPATHOTO TPEXUICHA HA MHOXHUTENH, O
CBOMCTBE KBAJIPaTHOTO TPEXWICHA C OTPUIATEIBHBIM

Mcronp30BaHne BOCITUTATEIBHBIX
BO3MOJKHOCTEH COJIepKaHUsI yIeOHOTO
npeaMeTa Yepe3 IEMOHCTPAITUI0
00ydJaronuMcs MpUMepoB
OTBETCTBEHHOTO TIOBEJICHUS,
POOJIEMHBIX CUTYalui JIIst
o0CyXIeHus B Ki1acce.




Nen/

Tema

Koau4yecTBoO ua-
COB HE00X0UMOE
JJIS1 M3yYeHUs
TeMBbI

XapaKTepHCTmca OCHOBHBIX BHJI0B 1€ATCJIbHOCTH
YueHuka

BocnurareabHBIH NOTEHIIM A YpoKka

(BuabI/(popMBI 1eATETHHOCTH)

JUCKPUMHHAHTOM.

Onucvliéams Ha IPUMEPAX METOJI 3aMEHbI IIEPEMEHHOM
JUISl pEILICHUs] YPABHEHU.

Haxooums KOpHM KBaJpaTHBIX YpPaBHEHUN pazIUYHbBIX
BugoB. [lpumensats Teopemy Buera u oOpaTtHyto ei
TeopeMy.  BBINOJNHATE  pa3joKeHWe  KBaJApaTHOTO
TpEXWwieHa Ha MHOXUTENN. HaxonTh KOpHU ypaBHEHUH,
KOTOpBIE  CBOAATCS K  KBajgpaTHbIM.  CocCTaBisTh
KBaJpaTHBIE YPABHEHUS M YPAaBHEHUs, CBOJAIIMECH K
KBaJPATHBIM, SIBJISIOLNIMECS MATEMAaTUYECKUMU MOACIIIMU
peaIbHBIX CUTYyALNI

[ToBTOpEeHUE 1
cUCTeMaTu3alus
y4eOHOTO
Marepuana

Ilpumensmsb OCHOBHOE CBOWCTBO paIlMOHAILHOW ApOOH
JUTsl COKpallleHust ¥ mpeoodpaszoBanus apoodei. [IpuBoauts
npobu K HOBOMY (oOmemMy) 3HameHaTenmo. HaxomuTs
CyMMY, pa3HOCTb, INPOU3BEACHHE U YaCTHOE ApPOOEH.
Boinonuate TOKJIECCTBEHHbBIE npeoOpazoBaHus
palMOHANBHBIX  BBIp@KEHUH.  Pewams  ypaBHEHHS
C TepeMeHHON B 3HaMmeHarene apoOu. Ilpumensarts
HNOHATHE apU(METHUYECKOrO KBaJAPaTHOIO KOpHS Jis
BBIYMCIICHUS 3HAUCHUN BBIPAKEHHI.

Brimonuate npeoOpazoBaHue BBIpAXKCHUI c
NPUMEHEHUEM BBIHECEHHS MHOXMTENIS U3-TI0J 3HaKa
KOpHsl, BHECEHHE MHOXHUTENS TOJ 3HaK  KOPHA.
Haxooums XOpHU KBaJgpaTHBIX YPaBHEHHUH pPa3NUYHBIX
BunoB. Ilpumensars Teopemy Buera u obOpatHyro ei
TEOpeMy.  BBINONHATH  pa3lioKEHHE  KBaJApaTHOIO
TpEXuieHa Ha MHOXUTEeNN. HaxoIuTh KOpHU ypaBHEHHUI,
KOTOpBlE  CBOJATCS K  KBaaparHbIM.  CocCTaBisTh
KBaJIpaTHbIE YpaBHEHUSI M YpPAaBHEHUS, CBOJSAIIUECT K
KBaJIPATHBIM, SBJISIIOLIMECS MAaTEMaTHYECKUMU MOJEIISIMHU
peatbHBIX CUTYALNI

Hcnoap30BaHne BOCIIUTATEIBHEIX
BO3MOXHOCTEH Co/iep kaHusl y4eOHOTO
MpeaAMETa Yepe3 IEMOHCTPAITHIO
00ydJaronuMcs MpUMepoB
OTBETCTBEHHOTI'O IOBEICHN,
MPOOJIEMHBIX CUTYAIUH IS
00CYXICHHS B KJ1acce.




9 kuacc (3 gaca B Henenio, Bcero 102 vaca)

KosnuyectBo yacos BocnurarejbHbI NOTEHINAJ YPOKA
XapakTeprcTHKa OCHOBHBIX BH/IOB JesITeJIb-
Neni/m Tema Heo0XoauMoe J1JIs1 u3y- HOCTH yaeHMKA
YeHUSI TeMBbI (BuabI/(popMBI 1eATETHHOCTH)
1 Hepasenctpa Pacnoznasames 1w TIPpUBOAUTH npumepsl | [ToOykaenne o0y4aronuxcs
YHCIIOBBIX HEPABEHCTB, HEPABEHCTB ¢ | coOmoaTh Ha YpOKe OOLIEPUHSTHIE
NEePEMEHHBIMH, JTUHEUHBIX HEPAaBEHCTB C OJHOI | HOPMBI MOBEICHMUS, ITpaBHiia OOLICHUS
NEPEMEHHOM, IBOITHBIX HEPABEHCTB. CO CTaplIMMU (TMeJaroruuecKuMu
Dopmynuposams: pabOTHUKAaMU) ¥ CBEpPCTHUKAMU
onpedeneHusi; CpaBHEHMsSI JABYX uucel, peuieHus | (0OydJaromuMucs ), IpUHLIUILI yueOHOM
HEPABEHCTBA c OJTHOM MEPEMEHHOM, | TUCUUIUIMHBI 1 CAMOOPTaHU3ALINH;
PaBHOCHJIBHBIX HEPaBEHCTB, PELICHUS CUCTEMbI | IPUBJICUEHUE BHUMAHUS 00 yJarOIINXCs
HEpPaBEHCTB C OJIHOM NEPEeMEHHOM, 00JIacTH | K LIEHHOCTHOMY acleKTy N3y4aeMbIX Ha
OTIpe/IeNICHUs] BBIPAXKECHUS; YpOKax sIBJICHUN, OpraHu3aIs ux
c60ticmaa YNCIIOBBIX HEPABEHCTB, CIOXKEHHS U paboThI ¢ IOJTy4yaeMol Ha ypoKe
21 YMHOKEHUS YHCIIOBBIX HEPABEHCTB COIMAIBLHO 3HAYMMOUW HHPOpPMaIHEH —
/Jloka3vléams: CBOWMCTBAa YMCIOBBIX HEPABEHCTB, | MHULIMUPOBAHUE €€ 00CYXKICHNUS,
TEOPEMBI O CJIOKEHUU U YMHOKEHHUU YUCIIOBBIX | BBHICKA3bIBaHUS O0yUYaIOIIMMUCS CBOETO
HEPaBEHCTB. MHEHHUS TI0 €€ TIOBOJY, BRIPAaOOTKU
Pewams nuHeliHbIe HEPaBEHCTBA. CBOErO K HEll OTHOLICHUSI.
3anuceIBaTh PEIICHUs HEPABEHCTB U UX CHUCTEM
B BHUJIC YUCJIOBBIX MPOMEKYTKOB, 00bEIUHEHMS,
NepeceyeHrs] YUCIOBBIX MPOMEXYTKOB. PemiaTh
CHUCTEMY HEPaBEHCTB C OJHOW IEePEMEHHOM.
OuenuBath 3HaueHUE BbIpaxeHus. M300paxaTh
Ha KOOPJIMHATHON npsIMOi 3aJjaHHbIC
HEpaBEHCTBAMU YHCIJIOBBIE TIPOMEKYTKH
2 KBanparuunas 32 Onucvigams TOHATHE (YHKUMH Kak npaBuia, | [loOyxnenue oOyyarommuxcs
byHKIHSA YCTaHABJIMBAIOLIETO CBSI3b MEXIY >JIEMEHTaMH | COONI0aTh Ha YpOKe OOIIEPUHSATHIE
JIBYX MHOKECTB. HOPMBI NTOBEACHHUS, TIPAaBHIIA OOIIIEHUS
Dopmynuposamn.: CO CTapUIMMHU U CBEPCTHUKAMU,
onpedenenus. HyIs (QYHKIUH; IPOMEXKYTKOB | MPUHIMIIEI Y4eOHOHM TUCIMITIIMHBI U
3HAKOMOCTOSIHCTBA byHKIHH; GbyHKIMH, | caMOOPTaHU3AIUH.




Neni/n

Tema

Kosau4yecTBo yacoB
Heo0XoauMoe /1151 u3y-
YeHHUs TeMBbI

XapaKTepprmca OCHOBHBIX BU/10B 1€ATECIb-
HOCTH YYCHU KA

BocnurareabHBIH NOTEHIIM A YpoKa

(BuabI/(popMBI 1eATETHHOCTH)

Bo3pacrawoleil (yObIBarolieil) Ha MHOXECTBE;
KBaJ[PaTHYHOM byHKINY; KBaJJPaTHOTO
HEpaBEHCTBA,

ceoticmea KBaJIpaTUYHONW (QyHKIUY;

npaeuna TOCTPOEHUs rpaukoB (QyHKIUN ¢
MIOMOIIBIO0 TIpeoOpa3oBanuii Buga f(x) — f(X) +
b;

f(x) — f(x + @); f(x) — kf(x).

Cmpoumsv rpaduku QYHKIUHA C TIOMOIIBIO
npeobpasoBanuii Buaa f(x) — f(x) + b;

f(x) — f(x + @); f(x) — kf(x).

Cmpoumps tpaduk kBaapatuuHoil ¢pynkuuu. Ilo
rpaduKy KBaIpaTHIHOU (YHKITUU OMHUCHIBATH €&
CBOMCTBA.

Onucviéams ~ CXeMaTMYHOE  PACIOJIOKEHHE
napabojabl  OTHOCHTEJIBHO OCH abcumcc B
3aBUCHUMOCTH OT 3HaKa crapiiero koddduurenra
u JTUCKPUMHHAHTA COOTBETCTBYIOIIETO
KBaJIpaTHOTO TPEXUIICHA.

Pewams xBanpaTHble HEPaBEHCTBA, HCHOJb3YS
CXEMY pacroJioKeHUs Mapadoibl OTHOCUTEIHHO
ocu abcrucc.

Onucvieams  TpaQUUECKHH METOJ  PEIICHHS
CHUCTeMbl  JABYX  ypaBHEHUH C  JByMs
HNEpEMEHHbIMHM, METOJl MOJICTAHOBKU U METOJ
CIIO)KEHUS  JUId  pELIEHUS CHUCTeMbl  JBYX
YpaBHEHUH C JBYMsI TEPEMEHHBIMH, OJHO U3
KOTOPBIX HE SBIISAETCS TMHEHHBIM.

Pewamb TekcTOBBIE 3a/1auu, B KOTOPBIX CHCTEMa
JBYX YpPaBHEHUH C JByMs TE€pPEeMEHHBIMU
SBIISICTCSI MaTeMaTHYECKOH MOJIENIBIO PeaIbHOTO
npoliecca, 1 MHTepIpPEeTUPOBaTh Pe3ysIbTaT




KoaudecTBO 4acoB

XapaKTepprmca OCHOBHBIX BU/10B 1€ATECIb-

BocnurareabHBIH NOTEHIIM A YpoKa

Neni/n Tema Heo0XxoaMMoe 1S u3y-
YeHUS TeMbI HOCTH y1€HHKA (BuabI/(popMBI 1eATETHHOCTH)
pelIeHus CUCTEMBbI
3 DneMeHTbI 21 IIpusooumy npumepbi: MareMmatuueckux | Mcrnosb3oBanue BOCIUTATEIBHBIX
MPUKJIAHOM MOJIEJIE PpeabHbIX CHUTYallid; TMPUKIAJHBIX | BO3MOXKHOCTEHN COMEpKaHus y4eOHOTO
MaTEeMaTUKHU 3a/1ay; MPUOIKEHHBIX BEJIMYMH; | PEMETA Yepe3 IeMOHCTPAIUIO

UCIIOJIb30BAaHUSI KOMOMHATOPHBIX MPABUI CYMMBI
U TPOU3BENEHUS;  CIOy4yallHBIX  COOBITHH,
BKJIIOYasi  JOCTOBEPHBbIE U  HEBO3MOXKHbIE
COOBITHS;  ONBITOB C  PaBHOBEPOSITHBIMU
WCXOJaMH;  TPEACTAaBIEHUS  CTATUCTHYECKUX
JaHHBIX B BHJIE TaONMuUL, AUAarpamMm, rpadukos;
HCIOJIb30BaHUS

BEPOSTHOCTHBIX CBOMCTB OKPYXKAIOIINX
SIBJICHU.

Dopmynuposamo:

onpeodenenus;  aOCOJIOTHOM  TOTPEIIHOCTH,
OTHOCHUTEJILHOM IOTPEIIHOCTH, JIOCTOBEPHOTO
COOBITHS, HEBO3MOYKHOTO COOBITHS;

KJIACCUYECKOE OIpeIe/IeHHE BEPOATHOCTH;
npasuna: KOMOWHAaTOPHOE IPABMIO CYMMBI,
KOMOMHATOPHOE MPABUJIO IPOU3BEACHUS.
Onucvigams  3Talibl  pPEUICHHUS  NPUKIATHOU
3aJauu.

Toscuame u 3anucvieams (GOPMYIy CIOKHBIX
npo1ueHToB. [IpoBONTE MPOLIEHTHBIE PAaCUEThI C
UCIIOJIb30BAHUEM CIIOKHBIX IPOLIEHTOB.
Haxooums TOYHOCTH MPHUOIMKEHUSI 1O TabIIHIIe

npUOIMKEHHBIX 3HaYeHUH BEJIMYMHBI.
Hcnonw3oBaTth pasnuysble  (GOpMBI  3amnucu
npUOIMKEHHOTO 3HAYCHUS BEJIUYMHBI.
OuenuBatpb npuOIKEHHOE 3HauYEHUe
BEJIMYMHBI.

Hpoeodumb OIIBITBI CO CﬂyqaﬁHBIMH ncxogaMu.

o0yJaroluMcst IpUMepoB
OTBETCTBCHHOI'O IIOBCICHUS,
MPOOJIEMHBIX CUTYAIUH IJIs
00CYXICHHS B KJIacce.




Neni/n

Tema

Kosau4yecTBo yacoB
Heo0XoauMoe /1151 u3y-
YeHHUs TeMBbI

XapaKTepHCTmca OCHOBHBIX BU/10B 1€ATECIb-
HOCTH YYCHU KA

BocnurareabHBIH NOTEHIIM A YpoKa

(BuabI/(popMBI 1eATETHHOCTH)

[TosicHATs W 3amuchIBaTh GOPMYITY HAXOXKICHUS
YaCTOTBl CIydalHOTO CcoObITHs. OmnuchIBaTh
CTAaTUCTUYECKYIO OIICHKY BEPOSITHOCTH
ciydaitHoro coObITHS. HaxonuTh BEpOSTHOCTH
CITy4aifHOTO COOBITHS

B OTBITaX C PABHOBEPOATHBIMU UCXOJIAMH.
Onucvieams JTarnbl CTaTUCTUYECKOTO
uccienoBanus. Odopmisate uHbOpMaLUIO B
BUje Tabmmi W guarpamm.  M3Biekarthb
“HpOpMANIUIO U3 TAOIUIl U quarpamMm. Haxoauts
U TPUBOAWTH  TPUMEPHI  HCIIOJIH30BAHUS
CTATUCTUYECKUX XaPAKTEPUCTUK COBOKYITHOCTH
MaHHBIX: CpeJHee 3HaueHue, MOoJa, pa3Max,
MeuaHa BIOOPKH

YuciaoBbie
OCJIEAOBATEILHOCTH

21

Ilpusooums npumepwl: TOCIEIOBATEILHOCTEH;
YHUCJIOBBIX MOCJIEIOBATEIBHOCTEN, B YaCTHOCTH
apupMeTHUIECKOU u reoMeTPUYECKON
IIPOTPECCUI; MCIIOJIb30BaHUS
MOCJIEIOBATEILHOCTEN B  pPEaJbHOM  JKU3HM;
3a/1a4, B KOTOPBIX PACCMATPUBAKOTCA CYMMBI C
OECKOHEYHBIM YHUCIIOM ClIaraeMbIX.

Onucvleams. TOHATUS  TOCJEI0BATEIIBHOCTH,
YJieHa TOCJIEeI0BaTEIbHOCTH; CIIOCOOBI 3aJaHUs
MOCJIEI0BATEIbHOCTH.

Bviuucnams  uneHsl  TOCIIEIOBATEIBHOCTH,
3aJaHHOM  ¢Gopmynoil  N-ro  uieHa WU
PEKYPPEHTHO.

Dopmynuposams:

onpedeneHus: apUPMETHUECKONH MPOTPECcCHUH,
TE€OMETPUYECKOMN IIPOTPECCHH;

ceoticmea YJIEHOB F€OMETPUYECKON u
apu(pMeTHUECKON MPOTrpeccuid.

[TpuBneyeHne BHUMaHUS 00yJarOIIMXCS
K IICHHOCTHOMY aCIICKTy U3y4aeMbIX Ha
ypOKax SIBIICHUM, OpraHu3aIus ux
paboTHI ¢ TIOJTydaeMOl Ha ypOKe
COIMAIBHO 3HAYMMOM MHPOpMALIHEH —
WHULIMMPOBAHUE €€ 00CYKICHHUS,
BBICKA3bIBaHUS 00YUYAIOIIMMUCS CBOETO
MHEHHUS TI0 €€ TIOBO/Y, BRIPAOOTKH
CBOEr0 K Hell OTHOIIEHUS




Neni/n

Tema

Kosau4yecTBo yacoB
Heo0XoauMoe /1151 u3y-
YeHHUs TeMBbI

XapaKTepHCTmca OCHOBHBIX BU/10B 1€ATECIb-
HOCTH YYCHU KA

BocnurareabHBIH NOTEHIIM A YpoKa

(BuabI/(popMBI 1eATETHHOCTH)

3adasame apu(HMETHUECKYIO U TEOMETPHUECKYIO
IPOTPECCUU PEKYPPEHTHO.

3anucvieamv u nosacuamo GHOpMyNbl  0OIIETO
yieHa apu(PMETHYECKOH U TEOMETPUUECKOU
IIPOTPECCUM.

3anucvieamv u 0okazvieams.: HGOPMYIB CYMMBI
N  T[epBBIX  YICHOB  apuU(PMETHYECKON |
F€OMETPUYECKON IIPOTPECCUM; bopMyIbl,
BBIpAXKAIOIIUe CBOMCTBA YJICHOB
apudmernyeckoit u F€OMETPUYECKOMN
MIPOTPECCUN.

Boruucname CyMMy 0eCcKOHEUHOM
TCOMETPUIECKOM MPOrpeccHu, y KOTopoii | ( | <
1. TlpencraBnsaTe OSCKOHEYHBIC MEPHOIUUYECKUC
IpoOu B BHJI€ OOBIKHOBEHHBIX

[ToBTOpEeHUE 1
CUCTeMaTH3aIHs
y4eOHOro MaTrepuaa

Dopmynuposams: ceoticmea YHCIIOBBIX
HEPABEHCTB, CIIOKEHUS U YMHOYKEHHSI YHCIIOBBIX
HEpaBEeHCTB. Pewamsb NUHEHHbIE HEPAaBEHCTBA.
3anuchIBaTh PEIICHUs HEPABEHCTB U UX CHUCTEM
B BHUJIC YHCJIOBBIX NPOMEKYTKOB, 0ObEIMHEHUS,
NepeceyeHrs] YUCIOBBIX MPOMEKYTKOB. PemiaTh
CUCTEMY HEPaBEHCTB C OJHOW TepEeMEHHOM.

N300paxkaTe Ha  KOOPAMHATHOW  MpsIMOM
3a/laHHbIe HEPaBEHCTBAMHU YHCIIOBBIE
MPOMEXKYTKHU. Onucvleamo CXeMaTHU4HOE

pacrosnokeHue Mmapaboiabl OTHOCHUTEIBHO OCHU
abcucc B 3aBUCMMOCTH OT 3HaKa CTapllIero
KodpduImeHTa u JUCKPUMMHAHTA
COOTBETCTBYIOIIETO KBAJPATHOTO TPEXUIICHA.
Pewams xBagpaTHbIE HEPABEHCTBA, HCHOJB3YS
CXEMY pacroI0KEeHUs MapadoJibl OTHOCUTEIHHO
ocu abecuucc. Pewamsb TEKCTOBBIE 33/1aUH.

[ToOyxnenre oOyJaronuxcst co0Jr01aTh
Ha YpPOKE OOILENPUHSATbHIE HOPMBI
MOBE/ICHHUS, TIPaBHJIa OOLIEHHUS CO
CTapUIUMU (TIeJaroruyecKuMu
pabOTHHKAaMU) U CBEPCTHUKAMH
(oOyJaromumucs ), IPUHILIUILI y4eOHOM
JUCIUIUIMHBI U CAMOOPraHu3allnu;
MPUBJICYCHIE BHUMAHUS 00yUaOIUuXCs
K LIEGHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha
YpOKax sIBJICHUN, OpraHu3aIus ux
paboThI ¢ TOMy4aeMol Ha ypOKe
COLIMAIbHO 3HAYMMOM HH(pOpMaIen —
WHUIUUPOBaHUE €€ 00CYKIeHUS,
BBICKa3bIBaHUS O0YUYAIOIIMMUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BRIPAOOTKH
CBOErO K HEM OTHOLICHHUS.




Neni/n

KoanuecTBo yacoB
Tema Heo0XoauMoe /1151 u3y-
YeHHUs TeMBbI

XapaKTepHCTmca OCHOBHBIX BU/10B 1€ATECIb-
HOCTH YYCHU KA

BocnurareabHBIH NOTEHIIM A YpoKa

(BuabI/(popMBI 1eATETHHOCTH)

Onucvligams: TIOHSATHE TIOCIIEAOBATEILHOCTH,
YJieHa MOCIIE0BATEIBHOCTH, CHOCOOBI 3a/1aHUs
MOCTIeIOBATEIHHOCTH.

Bviyucniams ~ 9YIEHBI  TIOCIENOBATEIBHOCTH,
3a1aHHOM (popmyIoit N-To UeHa .

JIincuunanaa «I'eomMeTpus»

[ kjacc (2 gaca B Hesemr0, Bcero 68 yacon)

KosnyecrBo yacoB

XapaKTepPlCTI/IKa OCHOBHbBIX BU/10B 1€HATECJIb-

Bocnurare/bHbI NOTEHIIHAJ YPOKA

Neni/m Tema Heo0XoauMoe JJ1s
HU3yYeHHUsI TeMbI HOCTH ydeHHKA (BUABI/(pOPMBI 1€ATETLHOCTH)
1 HauasbHbie reoMmeTprieckie 10 Ipusooums npuMepsl reomerpuueckux Guryp. | [oOyxaeHne 00yJarommxcs coOI0IaTh
CBEICHUS

HauanbHble reoMeTpudecKre

CBEIICHUS

Onucviéams TOUKY, MPSAMYIO, OTPE30K, IIyd,

yroJI.
Dopmynuposamo:

onpeoeyieHusi; PaBHBIX OTPE3KOB, CEPEAUHBI
OTpe3Ka, PacCTOSHUA MEXAY JBYMS TOUKaMH,
JOTIOTHUTEIBHBIX JTydeil, pa3BEPHYTOTO yrIiia,
PaBHBIX YIJIOB, OMCCEKTPUCHI YIIia, CMEXHBIX U

BEPTUKAJIbHBIX  YIJIOB,  IepeceKaroluxcs
HPSMBIX, HepHeHINKYISPHBIX HPSMBIX,
HepHeHIUKYIIpa,

HAKJIOHHOM, pacCTOSIHUSA OT TOUKH JI0 IPSIMO;
ceolicmea: pacroyoKEHUs] TOUEK Ha MPSMOH,
U3MEpPEHUS] OTPE3KOB U YIJIOB, CMEXHBIX H
BEPTUKAJBHBIX  YIJIOB, TMEPHEHIUKYISAPHBIX
IPSIMBIX; OCHOBHOE CBOMCTBO IIPSIMOM.
Knaccughuyuposamu yrioi.

Lokasvieamsb: TEOPEMBI O IEPECEKAOIIMXCS

Ha YpOKe OOLIEIPUHATHIE HOPMbI

MOBEJICHUS, TIpaBUjIa OOIICHHS CO
CTapIIMMH ¥ CBEPCTHUKAMU, TIPUHIIUIIBI
y4eOHOU TUCITUTIIIMHBI U
caMOOpraHu3aIuy.




Neni/n

Tema

KoanvecTBo 4yacoB
H606XOI[I/IM06 AJIs1
H3YyYCHUHA TEMbI

XapaKTepHCTmca OCHOBHBIX BU/10B 1€HATECJIb-
HOCTH YYCHUKA

BocnurareabHBIH NOTEHIIM A YpoKa

(BuabI/(popMBI 1eATETHHOCTH)

OpsIMBIX, O  CBOWCTBaX  CMEXKHBIX U
BEPTUKAIBHBIX YIJIOB, O €IUHCTBEHHOCTH
OpsIMOM, MEPHEHANKYJIAPHON JaHHOH (ciiyuai,
KOTJ[a TOYKA JISKUT Ha JAHHOU MPSMOH ).
Haxooums nnuHy OTpe3ka, TPaayCHYI0 Mepy
yTJIa, UCTOJIb3Ysl CBOMCTBA X U3MEPECHUM.
Hzobpadxcams ¢  TOMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB  T€OMEeTpUYecKue  (Urypsbl:
OTPE30K, JIy4, YrOJ, CMEXHBIE U BEPTUKAIbHBIC
YTJIbl, IEPIICHANKYISIPHBIE NIPSMBIE, OTPE3KU U
Ty4H.

lloacuamp, 4TO TAKOE aKCUOMA, OTIPEECIICHHE.
Pewams 3aa4M Ha BBIYUCIICHUEC U 10KA3aTCIbCTBO,
MIPOBOJIA HE0O0XOIUMBIE JOKa3aTeIbHbIE
paccyxaeHust

TpeyroabHUK
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Onucviéams ~ CMBICT ~ TIOHSTUSL ~ «paBHbBIE
¢urype». IlpuBoauTh mpuUMeEpsl  PaBHBIX

uryp.
H300pasxcamvy W HAXOOUTh HA PHUCYHKAX

PaBHOCTOpPOHHHUE, paBHOOEIPEHHEIE,
IPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIE,
TYIMOYTOJIbHBIC TPEYTOJILHUKU M UX DIIEMECHTHI.
Knaccugpuyuposameo TPEYrOJIbHUKU 1o
CTOpPOHAM U yTJIaM.

Dopmynuposamy.:

onpeoeneHus: OCTpPOYTOJILHOTO,
TYIOYTOJBHOTO, MPSIMOYTOJIBHOTO,
paBHOOEPEHHOTO, PaBHOCTOPOHHETO,
Pa3HOCTOPOHHETO TPEYroJbHHUKOB;
OMCCEKTPUCHI, BBICOTHI, MeaHbI

TPCYTr'OJIbHUKA, PAaBHLIX TPCYT'OJIbHUKOB,
CCPCANHHOTO MNEPNCHAUKYIIApa OTPC3KaA,

Hcnonb30BaHne BOCIUTATEIbHBIX
BO3MOKHOCTEH cojiepaHus yueOHOTrO
npeaMeTa yepe3 AeMOHCTPALIUIO
o0yJaroluMcs IpUMepoB
OTBETCTBEHHOT'O MIOBE/ICHUS,
MPOOJIEeMHBIX CUTYallui AJist
00CcyXJIeHHS B KJlacce.




Neni/n

Tema

KoanvecTBo 4yacoB
H606XOI[I/IM06 AJIs1
H3YyYCHUHA TEMbI

XapaKTepHCTmca OCHOBHBIX BU/10B 1€HATECJIb-
HOCTH YYCHHUKA

BocnurareabHBIH NOTEHIIM A YpoKa

(BuabI/(popMBI 1eATETHHOCTH)

nepuMeTpa TpEeyroJIbHHKA;
ceolicmea: PaBHOOEIPEHHOIO TPEYroJbHUKA,
CEpeIMHHOIO  MEpHEHIMKYIsipa  OTpe3Ka,
OCHOBHOTO CBOMCTBA paBeHCTBa
TPEYrOJIbHUKOB; NPU3HAKU. paBeHCTBa
TPEYTrOJbHUKOB, paBHOOEPEHHOTO
TPEYroJIbHUKA.

[lokazvieams TEOPEMBL: O EIUHCTBEHHOCTH
MPSIMOM, MEepPHEeHIUKYIIPHON AaHHON (cimydaid,
KOTJla TOYKa JIS)KUT BHE JIaHHOU MpsMoil); Tpu
MpU3HaKa paBeHCTBa TPEYTOJIbHUKOB;
MIPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA;
TEOPEMBI 0 CBOMCTBax CEPEMHHOTO
NEepIEHINKYIAPa, PABHOOEIPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB.
Pasvacnams, 910 Takoe Teopema, ONHCHIBATH
CTPYKTYpy TeopeMbl. OOBACHATb, KaKylo
TEOpeMy Ha3bIBalOT OOpAaTHOW JaHHOH, B 4éM
3aKJIIOYAeTCsl  METOJ  J0Kas3aTelIbcTBA  OT
IIPOTUBHOTO. [TpuBouTH IIPUMEpBI
UCIIOJIb30BaHus 3TOro Merozaa. Pemars 3anaun
Ha BBIYMCIICHUE U JI0KA3aTEIbCTBO

[TapannensHbie TpsIMbIE.
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Pacnosznasams Ha yepTexax napajuieabHble
psIMbIE.

N300paxxkaTs ¢ MOMOIIBIO TUHEHKU U
YTOJIbHUKA MapaJulebHbIe MPSIMBIE.
Onucwviéams yribl, 00pa3oBaHHbIE ITPU
NIEPECEUCHNH JIBYX IPSIMBIX CEKYIIECH.
Dopmynuposamn:

onpeodeneHus. TIApaAJUIEIbHbBIX MPSMBIX,
paccTosTHUS MEX/]ly TapaJljiebHbIMU
IPSMBIMH, BHEIIIHETO yIila TPeyrojJbHUKa,

[ToOyxaenre oOydaronuxcs cooo1aTh
Ha YPOKE OOIIECIPUHSATHIC HOPMBI
MOBE/ICHUS, TIPaBHIIa OOIIIEHUS CO
CTapUIUMHU (TeJarorHuecKuMu
paboTHUKAaMU) ¥ CBEpCTHUKAMU
(oOyuaromMucs ), MPUHLIUIBI y4eOHON
JTUCIUILIMHBI U CAMOOPTaHU3alINY;
MPUBJICYCHUE BHUMAHUS 00YUaIOIUXCS
K [IEGHHOCTHOMY aCIeKTy U3y4aeMbIX Ha
YpOKax SIBJICHUW, OpraHU3aIlHs HX




Neni/n

Tema

KoanvecTBo 4yacoB
H606XOI[I/IM06 AJIs1
H3YyYCHUHA TEMbI

XapaKTepprmca OCHOBHBIX BU/10B 1€HATECJIb-
HOCTH YYCHHUKA

BocnurareabHBIH NOTEHIIM A YpoKa

(BuabI/(popMBI 1eATETHHOCTH)

THUIIOTCHY3bI U KATCTA,

c6olicmea: MapalIeNbHbIX MPSIMBIX; YIJIOB,
00pa30BaHHbBIX MPU IEPECECUECHUN
NapaJIeIbHBIX MPSIMBIX CEKYILEH; CyMMBI YIIOB
TPEYroJbHUKA, BHCIIHCTO YyIJjia TPCYrOJIbHUKA,
COOTHOUIEHUH MEXIY CTOPOHAMH U yriaMu
TPEYroJabHUKA; IPSIMOYTOJIBHOIO
TPEYroJIbHNKA; OCHOBHOE CBOWCTBO
mapalICJIbHBIX IMPAMBIX;

Npu3HaKu: TapauIeIbHOCTH IPSAMBIX,
PAaBCHCTBA MPAMOYT'OJIBHBIX TPCYT'OJIBHUKOB.
Hoxa3vieams: TEOPEMBI O CBOHCTBAX
HapauIeIbHBIX MIPSIMBIX, O CYMME yIJIOB
TPEYTOJIbHHUKA, O BHEIIIHEM YTJI€ TPEYTOJIbHHKA,
HEPaBEHCTBO TPEYTOJbHHUKA, TEOPEMBI O
CPaBHEHHUH CTOPOH U YTJIOB TPEYTOJIHHHKA,
TEOPEMBI O CBOMCTBAX MPSMOYTOJIBHOTO
TPEYyroJIbHUKA, MPU3HAKH MApAIIeTbHBIX
IPSMBIX, PABEHCTBA MPSIMOYTOJIbHBIX
TPEyrOJIbHUKOB.

Pewams 3anaum Ha BEIYUCIICHUE U
JI0Ka3aTeIbCTBO

paboTHI ¢ TIOJIydaeMO Ha ypOKe
COLIMAIBHO 3HAYMMOM HH(MOpMAIHen —
MHULMUPOBAHUE €€ 00CYXIeHUS,
BBICKa3bIBaHMsI 00yYaIOIIMMUCS CBOETr0
MHEHHS TI0 €€ TMTOBOTY, BHIPAOOTKH
CBOErO K HEN OTHOLIEHMUS.

COOTHOILICHUS MEXKTY
CTOPOHAMHU U yTJIAMH
TPEyroJbHUKA
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Toschams, 4TO TaKo€ 3a/1a4a Ha MIOCTPOCHHE;
reomeTpudeckoe Mecto Touek (I'MT).
ITpuBoaute npumepsr ' MT.

H306pasicams Ha PUCYHKAX OKPYKHOCTb U €€
9JIEMEHTBHI; KacaTeJIbHYI0 K OKPY>KHOCTH;
OKPY>KHOCTb, BIIMCAaHHYIO B TPEYTOJIbHUK, U
OKPY>KHOCTb, OITUCAHHYIO OKOJIO HETO.
OnwuceIBaTh B3aMMHOE PACHOJI0KEHHUE
OKPY>KHOCTH U IIPSIMOH.

Dopmynuposamo:

[ToOyxaenre oOydaronuxcs cooo1aTh
Ha YPOKE OOIIECIPUHSATHIC HOPMBI
MOBE/ICHUS, TIPaBHIIa OOIIIEHUS CO
CTapIIMMU M CBEPCTHUKAMH, IIPUHIIUATIBI
yueOHOU TUCIUTIINHBI U
CaMOOPTaHU3AIIHH.




Neni/n

Tema

KoanvecTBo 4yacoB
H606XOI[I/IM06 AJIs1
H3YyYCHUHA TEMbI

XapaKTepprmca OCHOBHBIX BU/10B 1€HATECJIb-
HOCTH YYCHHUKA

BocnurareabHBIH NOTEHIIM A YpoKa

(BuabI/(popMBI 1eATETHHOCTH)

onpeodenenus. OKPYKHOCTH, Kpyra, ux
3JIEMEHTOB; KaCATEIbHON K OKPYKHOCTH;
OKPYXHOCTH, OIIMCAHHOW OKOJIO TPEYTIOJIbHHKA,
Y OKPYKHOCTH,

BIIMCAHHOW B TPEYTIOJIbHUK;

C80UCMEa . CEPEIUHHOTO NEPIIEHINKYIIPA KaK
I'MT; 6uccexrpucs! yria kak [ MT;
KacaTeJIbHOW K OKPY>KHOCTH; IHAMETpa 1
XOPpZbl; TOYKH IEPECEUEHUS CEPETUHHBIX
MIEPIEHIUKYISIPOB CTOPOH TPEYTOJIbHUKA;
TOYKH NepeceueHusi OMCCEKTPHUC YIIIOB
TPEYTOJIbHUKA; NPU3HAKY KACATEILHOM.
/loka3vleamsb: TEOPEMBI O CEPEINHHOM
NEPHIEHIUKYISIPE U OUCCEKTPUCE yIila Kak
I'MT;

0 CBOMCTBAax KacaTeJIbHOM; 00 OKPYKHOCTH,
BIINCAHHOM B TPEYTrOJIbHUK, ONTIMCAHHOU OKOJIO
TPEYTrOJIbHUKA; IIPU3HAKU KaCaTEJIbHOM.
Pewams 0CHOBHBIE 3a1a41 HA IOCTPOCHHUE:
IIOCTPOCHHUE YIJIa, PABHOTO JAHHOMY;
IIOCTPOECHUE CEPENNHHOTO NIEPIEHIUKYJIIIpa
JAHHOTO OTPE3Ka;

IIOCTPOCHHUE NPSIMOM, POXOAAIIEHN Yepe3
JAHHYIO TOUKY U IEPIEHAUKYISIPHON TaHHOU
psSMOIi; MOCTpoeHNe OMCCEKTPUCHI TAHHOTO
yrila; IOCTPOCHUE TPEYrOJIbHUKA 10 IBYM
CTOPOHAM U YIIIy M€Ky HUMHU; 10 CTOPOHE U
JBYM IIPWIEKAILIUM K HeW yriaM. Pemars
3a/1a4u Ha noctpoenue MerogoM I'MT.
Cmpoumsb TPEYroJIbHUK 110 TPEM CTOPOHAM.
Pewams 3a1a4n Ha BBIYKCIICHUE,
JI0Ka3aTeNIbCTBO U IIOCTPOCHUE




KoanvecTBo 4yacoB

XapaKTepprmca OCHOBHBIX BU/10B 1€HATECJIb-

BocnurareabHBIH NOTEHIIM A YpoKa

Neri/m Tema Heo0XoauMoe 1JIs O —.
U3Yy4YeHHs TeMbl ocTh yHe (BUABI/(pOPMBI AESITEIbHOCTH)
5 IToBTOpenue. Penrenue 10 Dopmynuposamo: Vcnonabp30BaHue BOCIIMTATENIBHBIX

3aJga4

onpeodenieHus. PaBHBIX OTPE3KOB, CEPEeIUHBI
OTpe3Ka, paCCTOSHHUS MEX]Ty IBYMSI TOUKAMH,
JIOTIOJTHUTEBHBIX JIy4eH, pa3BEPHYTOrO yria,
PaBHBIX YIIIOB, OMCCEKTPUCHI YTIIa, CMEXHBIX U
BEPTUKAIBHBIX YIITIOB, IEPECEKAIOIINXCS
IPSMBIX, TIEPIICHIUKYISAPHBIX MTPSIMBIX;
OCTPOYTOJIBLHOTO, TYITOYrOJIBHOTO,
MPSIMOYTOJIbHOTO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO, PA3HOCTOPOHHETO
TPEYroJIbHUKOB; OMCCEKTPHCHI, BEICOTHI,
MeMaHbl TPEYrOJbHUKA; PAaBHBIX
TPEYrOJIbHUKOB.

ceolicmea: PaBHOOEAPECHHOTO TPEYT OJIbHUKA,
CepeIMHHOTO MEPIEHANKYJIISIpa OTPE3Ka,
OCHOBHOT'O CBOMCTBA paBEHCTBA
TPEYroJIbHUKOB; NPU3HAKU: PABEHCTBA
TPEYroJIbHUKOB, PaBHOOEPEHHOI O
TPEYroJIbHUKA; apajlIeJIbHbIX IPSIMBIX; YIJIOB,
00pa30BaHHbBIX [IPU EPECEUCHUN
HapajesbHbIX NPSIMbIX CEKYILEH; CYMMBI YJIOB
TPEYroJIbHUKA; BHEIIHETO YIJla TPEYroJbHUKA,;
COOTHOILEHUI MEX/1y CTOPOHAMH U yIJIaMU
TPEYroJIbHUKA; IPSMOYTOJILHOTO
TPEYroJibHUKa; OCHOBHOE CBOMCTBO
napajieNbHbIX MPSMBIX;

Knaccuguyuposamo yrivl. Cmpoumso
TPEYroJIbHUK 10 TPEM CTOpPOHAM

Haxooums nuHy oTpesKa, paJyCHYI0 Mepy
yTJ1a, UCTIOJIb3Ys CBOMCTBA MX U3MEPEHUH.
H306pasicams ¢ TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB reOMeTpUYeCcKre (GUrypshl:

BO3MOKHOCTEH COJIEpKaHHUS YIeOHOTO
npeMeTa Yepe3 IEMOHCTPAIUIO
o0yJaroluMcst IpUMepPoB
OTBETCTBCHHOI'O IIOBCACHUAA,
NpOOJIEMHBIX CUTYallui AJIst
00CYXICHHS B KJIacce.




Neni/n

Tema

KousunuecrBo uacos
Heo0XoaumMoe 1
U3yYeHUs] TeMBI

XapaKTepI/ICTHKa OCHOBHBIX BU/10B 1€HATECJIb-
HOCTH YYCHHUKA

BocnurareabHBIH NOTEHIIM A YpoKa

(BuabI/(popMBI 1eATETHHOCTH)

OTPE30K, JIyd, YroJ, CMEKHbIC U BEPTHKAIbHBIC
YTJIbI, IEPIECHAUKYISPHBIC TIPSMBIE, OTPE3KU U
Ty4H.

Pewiams 3agaun Ha BEIYHCIICHUE U
JI0Ka3aTelIbCTBO, TPOBO/I1 HEOOXOIUMbIE
JI0OKa3aTelIbHbIC PACCYXKICHUSI.




8 kJjacc (2 gaca B Hezemro, Bcero 68 gacon)

KoaunuecTBo 4a-
COB HE00Xo0aMoe

XapaKTepHCTHKa OCHOBHbBIX BU/I0B 1€ATECJIb-

BocnurareabHbIH NOTEHIIN -
aJ1 ypoka

Neni/n Tema JJISl M3y4YeHUs
TeMbI HOCTH yHCHHKA (BUABI/(hOpMBI 1€ATEIBLHO-
CTH)
1 MHOTOYTOJIEHUKH. 22 Toscnams, 9TO TaKOE YETHIPEXYTOJIHHUK. [ToOyxnenne  oOyJarOIIMXCS
YeThIpEXyroIbHUKH OnwuchIBaTh IIEMEHTHI YeTHIPEXYTOTbHIUKA. cobmoaarTh Ha ypoke

Pacnosnasams BbITYKIIbIE U HEBBINTYKIIbIE OOIIETPUHSATHIC HOPMBI
YETHIPEXYTOJIbHUKH. MOBEJICHHSI, TIPAaBUIIa OOIICHUS
H306padsxcame 1 HaXOAUTH HA PUCYHKAX co CTapIIUMHU
YEeTBHIPEXYTOJILHUKH Pa3HBIX BUJIOB M UX (TearoruaeCKuMH
3JIEMEHTBHI. paboTHUKaMN) "
Dopmynuposamu: CBEPCTHUKaMU

onpeoeneHus.; TTapaJIeIorpaMMa, BbICOThI
napasuiesiorpaMmma; IpsiMoyroJibHUKa, pomoa,
KBaJIpaTa; CpeIHEN JIMHUHU TPEYTOJIbHUKA;
Tpamneuuu, BBICOThI TPANlEUH, CPEIHEN JTUHUU
Tpaneuuu; HEHTPAIBHOIO yria OKPYKHOCTH,
BIIMCAHHOI'O YIJla OKPY>KHOCTH; BHIUCAHHOTO U
ONMCAHHOTO YETHIPEXYT OJIbHUKA;

ceolicmea: napajieaorpamma, NpsMoyroJbHUKaA,
pomOa, KBajipaTa, CpeJHUX JIMHUHN TPEYTOJIbHUKA
Y Tparneluu, BIUCAHHOTO yrila, BIUCAHHOTO U
ONMCAHHOTO YEThIPEXYT OJIbHUKA;

npu3Haxky: napajienorpaMmma, npsMoyroJibHHKA,
pomOa, BIIMCAaHHOTO U OTMCAHHOTO
YETBIPEXYTOJIbHUKA.

loxazvieamsb: TEOPEMBI O CyMME YTJIOB
YETBIPEXYTOJIbHUKA, O TPALyCHOU Mepe
BIIMCAHHOI'O YIJIa, O CBOMCTBAaX U IPU3HAKAX
napasuiesiorpaMmma, mpsMOyroiibHUKa, poM0a,
BIIMCAHHOI'O Y OIIMCAHHOI'O YEThIPEXYTOJIbHUKA.
Ipumensimv U3ydeHHBIE ONIPEACIICHUS, CBOMCTBA

(oOyyarommmMucs), TPUHIIATIBI

y4eOHOW  JUCIMIUIMHBI u
caMOOpTraHu3aIluH;
MIPUBJICYCHUE BHUMaHUS

00yJaromuxcs K [eHHOCTHOMY
ACITIeKTY M3y4acMbIX Ha YpOKax
SBIICHHW, OpraHM3alus WX
paboThl ¢ TMoOJydaeMOH Ha
YPOKE COIMAIbHO 3HAYUMOM
uHpopmaruein —

HHULOUHUPOBAHHC €C
06CY)K,I[6HI/I$I, BBICKA3bIBaHUA
06y‘IaI-OIJ_II/IMI/IC$I CBOCTIO

MHEHUSI 10 €€  TOBOZY,
BBIpAaOOTKM CBOEro K Hei
OTHOILICHMSI.




KoaunuecTBo 4a-
COB HE00X0aMMoe

XapaKTepI/ICTI/IKa OCHOBHbBIX BU/10B 1€ATECJIb-

BocnurareJabHbIH NOTEHIIN -
aJ1 ypoka

Neni/n Tema JJISl M3y4YeHUs
TeMbI HOCTH yHCHHKA (BUABI/(hOpMBI 1€SITEJIBHO-
CTH)

Y IIPU3HAKHU K PELICHUIO 33134

2 [TogoOue TpeyroasHUKOB 16 Dopmynuposamun: [TpuBeueHNe BHUMAHUS
onpedeneHue OJOOHBIX TPEYrOJIbHUKOB; 00yyaromuxcs K IeHHOCTHOMY
ceoticmea: MeINaH TPEyroJibHUKa, OUCCEKTPUCHl | ACHEKTy U3y4aeMbIX Ha ypoKax
TPEYTroJbHUKA, TIEPEeCceKaoLUXCs XOp/, SBJICHUH, OpraHu3alus ux
KacaTeJIbHON U CEeKYIIeH; npuznaku noaoous paboThI ¢ IoJydaeMoin Ha
TPEYrOJILHUKOB. YpOKE COIHaIbHO 3HAUUMOI
Joxazvieamo: uH(popmanuen —
meopembi: Paneca, 0 MPONOPLUOHATBHBIX WHULUUPOBAHUE €€
OTpe3Kax, 0 CBOMCTBAX Me/IMaH TPEYroJbHUKa, 00CyXJIeHUS], BBICKa3bIBaHUS
OMCCEKTPHUCHI TPEYTOJIHLHUKA, 00yJaroIIMMHUCS CBOETO
ceoticmea: TiepeceKarolnXcsi XOpA, KacaTeJIbHON | MHEHUS 10 ee TOBO.Y,
U CEKYIIEeH; BBIPAaOOTKH CBOETO K HEH
NpU3HAaKy Mo100Us TPEYroJbHUKOB. OTHOIICHHUS
Ilpumensamob U3y4eHHbIE ONpEAETICHUS, CBONCTBA
U IIPU3HAKH K PELIECHUIO 3a71a4

3 Pemennie npsiMoyroabHbIX 14 Dopmynuposams: Hcnonb3oBanue

TPEYroJbHUKOB onpeodeyieHus.; CHHYca, KOCUHYyca, TAaHT€HCa, BOCITUTATEIbHBIX

KOTAaHI'€HCa OCTPOTro yria MpsiMOYTOJIbHOTO
TPEYroJIbHUKA;

c6olicmea: BbIPaKaIOIINe METPUUECKUE
COOTHOUIEHMSI B IPSIMOYT'OJIBHOM TPEYT OJIbHUKE
Y COOTHOLIEHMS MEKy CTOPOHAMH U
3HaYeHUSAMU

TPUTOHOMETPHUUYECKHX (PYHKIIHIL B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

3anucvieams TPUTOHOMETPHUUYECKHE (POPMYIIBI,
BBIPAYKAIOLIUE CBSI3b MEXKIY
TPUTOHOMETPUUYECKUMH (PYHKITUSIMHU OJTHOTO U

BO3MOJKHOCTEH coJiep KaHus
yueOHOro npeaMeTa yepes
JEMOHCTPALIMIO 00yJaroIuMcs
MIPUMEPOB OTBETCTBEHHOTO
MOBE/ICHUS, TPOOIEMHBIX
CUTYyaIui amst 00CyXIeHUS B
KJacce.




Neni/n

Tema

Koau4yecTBoO ua-
COB HE00X0UMOE
U1 U3YYEeHU s
TeMbI

XapaKTepI/ICTI/IKa OCHOBHbBIX BU/10B 1€ATECJIb-
HOCTH YYCHHKA

BocnurareJabHbIH NOTEHIIN -
aJ1 ypoka

(Buabl/popMBbI AeATEILHO-
CTH)

TOTO K€ OCTPOTO yria.
Pewiams psiMOYTONTbHBIE TPEYTOJILHUKH.
Jlokaszvieams.

meopemy 0 METPUYECKUX COOTHOIIIEHUSX B
MPSIMOYT'OJIBHOM TPEYTOJIbHUKE, TEOPEMY
[Tucgaropa;

¢opmyvl, CBSI3BIBAIONINE CHHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC OJTHOTO M TOTO YK€ OCTPOTO
yria.

Bv1600ums 0cCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO M 3HAUYCHHS CHHYCa, KOCUHYCAa,
TaHT€Hca U KoTaHreHca st yrioB 30°, 45°, 60°.
Ipumensimov N3y4eHHBIC ONIPEICTICHUS, TEOPEMBI
1 HOpPMYIIBI K PEIICHHIO 33]1a4

MHOTroyroJbHUKH.
[Tnomiaap MHOTOYTOJIBHUKA
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Tosicusme, 94TO TaKOE IUIOMIA b
MHOTOYTOJIbHUKA.

OnuceiBaTh MHOTOYTOJILHUK, €0 3JIEMEHTHI;
BBIIYKJIBIC U HEBBITYKJIbIE MHOTOYTOJIbHUKH.
N3006paxkaTh 1 HAXOIUTHh Ha PUCYHKAX
MHOTOYTOJIbHUK U €T0 3JIEMEHTHI;
MHOT'OYTOJIbHUK, BIIUCAHHBIN B OKPY)KHOCTb, U
MHOT'OYTOJIbHUK, OITMCAHHBIN OKOJIO
OKPYKHOCTH.

Dopmynuposams:

onpeoeyieHuys; BIUCAHHOTO U OMHUCAHHOTO
MHOTOYIOJIbHUKA, IJIOIIA/ I MHOTOYTOJIbHUKA,
PaBHOBEIMKUX MHOTOYTOJIbHUKOB;

OCHOBHble C80UCMEA TIOIIAI MHOTOYTOJIbHUKA.
/lokazvieamsb: TEOPEMBI O CyMME YTJIOB
BBINTYKJIOTO N-yTrOJbHUKA, IIOIIAN

[ToGyxneHue 0O0yJaronmxcs
coOJTI01aTh Ha YPOKE
OOILIEIPUHSATHIC HOPMBI
MIOBEJICHUS, TIPABHJIA OOIICHUS
CO CTapIIMMHU M CBEPCTHUKAMH,
NPUHIUIBI Y9eOHOH
JUCLIUIIINHEL U
CaMOOpPIaHU3alIHH.




KoaunuecTBo 4a-
COB HE00X0aMMoe

XapaKTepI/ICTI/IKa OCHOBHbBIX BU/10B 1€ATECJIb-

BocnurareJabHbIH NOTEHIIN -
aJ1 ypoka

Neni/n Tema JJISl M3y4YeHUs
HOCTH yYeHHKa
TeMbI (BUABI/(hOpMBI 1€SITEJIBHO-
CTH)
IPSIMOYTOJIBHUKA, [IJI0IIa/Id TPEYTOJIbHUKA,
IUIOLIA/IN TPareLuu.
Ipumensamo V3y4eHHbIE ONIPENIEIECHUS, TEOPEMBI
1 GOpMYJIbI K PELISHUIO 3aa4
) [ToBTOpEHME U cucTEMaTU3AIIHS 6 Tlosacnams, 9TO TaKOE YETHIPEXYTOJBHUK. [ToOyxieHne oOydarommxcs

yueOHOTo MaTepuaa

OnuchIBaTh 3JIEMEHTHI YETHIPEX YT OTHHUKA.
Hz06padxcame 1 HAXOIUTH HA PUCYHKAX
YETBIPEXYTOJIbHUKN Pa3HBIX BUJIOB U UX
JJIEMEHTHI.

Dopmynuposams.

onpedeneHus.; apatieIorpaMMa, BEICOTHI
napasuiesiorpaMmma; npsiMoyrojbHuKa, pomoa,
KBaJlpaTa; CpeiHel JIMHUU TPEYTrOJIbHHKA;
Tparneuuu, BBICOTHI TpaNeuu, CpeiHel TNHUU
Tpaneuuu; HeHTPAIBLHOTO Yria OKPYKHOCTH,
BIIMCAHHOTO Yrjia OKPY>KHOCTH; BIMCAHHOTO U
OTIMCAHHOTO YEThIPEXYTOJIbHUKA; TI0I00HBIX
TPEYTOJIbHUKOB;

ceoticmea: MeIuaH TPeyroJbHUKa, OUCCEKTPUCHI
TPEYroJbHUKA, TIePECeKAoUXCs XOP/,
KacaTeJIbHON U CEeKYIIeH; npuznaxu noaoous
TPEYrOJIbHUKOB;

napasuiesorpaMmma, IpsiMoyroJibHUKa, pomMoa,
KBaJpaTa, CPeIHUX JIMHUHN TPEYTOJbHUKA U
Tpaneuuu, BIUCAHHOTO yrila, BIUCAHHOTO U
ONMCAHHOTO YEThIPEXYTOJIbHUKA;

npu3HaKu: mapayuiesorpaMMa, IpsIMOYroJIbHUKA,
pomba, BIMCAHHOTO U OMHUCAHHOTO
YeTBIPEXYTOJIbHUKA. Peuwiams NPIMOYroJibHbIE
TpEeYroJibHUKU. ONMUChIBaTh MHOTOYT OJIbHUK, €70

cOOJII0/1aTh Ha YPOKE
00IIEeTPUHATHIE HOPMBI
MTOBEJICHNS, TIPABHJIA OOIICHHUS
CO CTapIIuMu
(memaroru4aecKuMu
pabOTHUKAMH) U
CBEPCTHUKAMH
(oOyuaromuMucs ), MPUHIIATIBI
y4eOHOU TUCIUITIIMHBI 1
caMOOpraHu3aIluH;
NPUBJICUCHUEC BHUMAHHS
00yJaromuxcs K IEHHOCTHOMY
ACIIEKTY U3y4aeMbIX Ha YpOKax
SIBIICHHIA, OpraHU3aIHsl UX
paboThI C OJy4aeMoii Ha
YPOKE COIMAILHO 3HAYUMOM
nHpopManuen —
WHUIUUPOBAHUE €€
00CyXIeHUS, BBICKa3bIBAaHHS
00y4aroLUMUCS CBOETO
MHEHHUS TI0 €€ TIOBO/TY,
BBIPAOOTKHU CBOETO K Hel
OTHOIICHHSL.




Neni/n

Tema

Koau4yecTBoO ua-
COB HE00X0UMOE
U1 U3YYEeHU s
TeMBbI

XapaKTepI/ICTI/IKa OCHOBHbBIX BU/10B 1€ATECJIb-
HOCTH YYCHHKA

BocnurareJabHbIH NOTEHIIN -
aJ1 ypoka

(Buabl/popMBbI AeATEILHO-
CTH)

3JICMCHTBI, BBIITYKJILIC 1 HCBBIITYKJIBIC
MHOT'OYI'OJIbHUKH.




9 kJjacc (2 gaca B Hezemro, Bcero 68 4acon)

KoaunuecTtBo
4acoB HE00X0-

XapaKTepHCTHKa OCHOBHbBIX BU/I0B J1€ATCJIBHO-

BocnuraTteabHBIH MOTEHIIN-
aJ1 ypoka

Neni/m Tema AUMoe J1JI51 U3y-

YeHHUS TeMbI CTH yteHlKa (BUABI/(hOpMBI 1€ATEIHLHO-
CTH)

1 Pemrenue TpeyrosibHUKOB 17 Dopmynuposams. onpeodenenus. CAHYCa, [TpuBneyeHne BHUMaHUS
KOCHHYCa, TaHI'€HCa, KOTaHreHca yria ot 0° 1o 00y4aromuxcs K IeHHOCTHOMY
180°; aCMeKTy U3y4yaeMbIX Ha ypoKax
€60UicmE0 CBS3U JAJIMH JUaroHaie u CTopoH SIBJICHUH, OPraHn3aIus UX
napasuiesniorpamma. paboThI ¢ moJydyaeMoin Ha
Dopmynuposams 1 pa3bsCHATH OCHOBHOE YPOKE COIHATEHO 3HAYUMOM
TPUTOHOMETPHUYECKOE TOXKIECTBO. BRIUUCIATH nHpopManuen —
3HaYeHHE TPUTOHOMETPUUYECKON QYHKIIUU YITIa 10 | MHULUHUPOBAHUE €€
3HAYEHUIO OJTHOW U3 €ro 3aJaHHBIX ()YHKIIHIA. 00CyXJIeHUS, BBICKa3bIBaHUS
Dopmynuposams U JOKa3bIBaTh TEOPEMBI: 00y4aroLMMUCS CBOETO
CHUHYCOB, KOCHYCOB, CJIE/ICTBUS U3 TEOPEMBI MHEHHUS TI0 €€ TIOBOJY,
KOCHHYCOB ¥ CHHYCOB, O TUIOIIA/Id OMMCAHHOTO BBIPAOOTKHU CBOETO K HEl
MHOTOYTOJIbHUKA. OTHOIICHHUS
3anucvlieamsb 1 OKa3bIBaTh (HOPMYIIBI 15
HAXO0KJICHUS IJI0Ia/I1 TPEYrOJIbHUKA, PAJNYCOB
BIIMCAHHOW U OMTUCAHHOM OKPYKHOCTEH
TPEeYroJbHUKA.

Ilpumensamo U3ydeHHbIE ONPEACTICHUS, TEOPEMBI U
(bopMyIBI K pELICHUIO 3a1a4
2 [IpaBunbHbBIE 10 Tlosachams, 9TO Takoe IEHTP U LIEHTPabHBIA yron | Mcnonb3oBaHue
MHOTOYTOJIbHUKHU MPAaBUJILHOTO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT | BOCIUTATEIbHBIX

Kpyra.
Dopmynuposams: onpeoeienue NPaBUIbHOTO

MHOTOYT'OJIbHUKA; c680licmEa MPaBUIIbHOTO
MHOTOYTOJIbHUKA.

okazvieamsb CBONCTBA NPAaBUIIBHBIX
MHOTOYT OJIbHUKOB.

3anucvieams 1 pa3bACHATH (POPMYJIBI ATHHBI

BO3MO’KHOCTEH collepKaHus
y4eOHOTo IpenMeTa uepes
JIEMOHCTPALIUIO 00Y4atOLUMCSI
IPUMEPOB OTBETCTBEHHOTO
MOBEJCHUS, IPOOIEMHBIX
CUTYalUi 17151 OOCYKJICHUS B
KJ1acce.




KoaunuecTtBo
4yacoB HE00X0-

XapaKTepl/ICTHKa OCHOBHbBIX BU/I0B J€ATCJIBbHO-

BocnuraTteabHBIH MOTEHIIH-
aJ1 ypoka

Nen/n Tema AAMOE JLILSE U3y CTH YYEHHKA
YeHHUs TeMbI (Buabl/popMBbI AeATEILHO-
CTH)

OKPY>XHOCTH, IIOIIAIH KPyTa.
3anucvieams 1 JOKa3bIBATh POPMYIIBI JITUHBI TyTH,
TUTOIIAA CEKTOPa, (GOPMYITBI ISl HAXOKACHUS
PaauycoB BIMCAHHON U ONMCAHHON OKPYKHOCTEHN
NPaBUILHOTO MHOTOYTOJIbHUKA.
Cmpoumb ¢ TOMOIIBIO IUPKYIIS U JINHEUKU
MIPAaBUJIBHBIEC TPEYTOJIbHUK, YETHIPEXYTOJHHHK,
IIECTUYT OJIbHHK.
IIpumensams N3ydeHHBIE OTIPEIECIICHHS, TEOPEMBI 1
(bOopMyYIBI K PEIICHHIO 3a/1a4

3 JlekapToBbI 12 Onucvisams IPSIMOYT OJIBHYIO CUCTEMY KoopAuHaT. | [IpuBneyeHne BHUMaHUA

KOOPAMHATBHI HA IIOCKOCTH Dopmynuposams: ONpeaeeHIE YPaBHEHUS 00yyaromuxcs K IEHHOCTHOMY

(Gurypsl, HeO6X0IMMOE U JOCTATOYHOE YCIOBHSI acIEeKTy U3y4yaeMbIX Ha yPOKax
[apajIeIbHOCTH JIBYX IPSAMBIX. SBJICHUH, OpraHu3aIus ux
3anucvieams 1 10Ka3bIBaTh HOPMYIIBI pacCTOSIHUSL | pabOTHI C OJIy4aeMoM Ha
MEXy ABYMs TOUKaMM, KOOPAUHAT CEePEAUHBI YPOKE COLIMAIbHO 3HAaUUMOM
oTpe3Ka. Bvigooums ypaBHEHHE OKPYKHOCTH, uHpopmanuen —
oO1iee ypaBHEHUE NPSMOM, ypaBHEHHE MIPSIMOIL ¢ MHUIMMPOBAHUE €€
YTJI0BBIM KO3 PULIEHTOM. 00CyX/1eHUs, BbICKA3bIBAaHUS
lokazvieams HEOOXOIUMOE U IOCTATOYHOE 00y4aroImuMHUCs CBOETO
yCJIOBHE NapajyICIbHOCTH JIBYX MPSIMBIX. MHEHHMS IO €€ NOBOY,
Ipumensimy U3ydyeHHbIE ONPEEIICHUS], TEOPEMbI U | BBIPAOOTKH CBOETO K HEH
(GopMyIBI K pELIeHUIO 3a1a4 OTHOILICHUS

4 Bekropsl 15 Onucvigams IOHATUS BEKTOPHBIX U CKAJSIPHBIX [ToOyxneHue oOydaronmxcs

BeIIMYUH. MumocTpupoBaTe NOHATHE BEKTOPA.
Dopmynuposams: onpeoenenus. MOy BEKTOpa,
KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,
KOOPAMHAT BEKTOPA, CyMMBbI BEKTOPOB, Pa3HOCTH
BEKTOPOB, IIPOTUBOIIOJIOKHBIX BEKTOPOB,

coOmo1aTh Ha ypoKe
0OIIeNpPUHSTHIE HOPMBI
NIOBEICHMUSI, TIPaBHJIa OOIICHHSI
CO CTapUIMMU U CBEPCTHHKAMH,
NPUHIIMITBL Y9eOHO




Neni/n

Tema

KoaudecTBoO
JacoB He00X0-
AUMOe JJIS1 U3Y-

YeHUS TeMBbI

XapaKTepl/ICTHKa OCHOBHbBIX BU/I0B J€ATCJIBbHO-
CTH YYCHUKA

BocnuraTteabHBIH MOTEHIIH-
aJ1 ypoka

(Buabl/popMBbI AeATEILHO-
CTH)

YMHO’KEHUS BEKTOpa Ha YUCJIO, CKAISPHOTO
IIPOU3BENICHUSI BEKTOPOB; CE0UCMBA: PABHBIX
BEKTOPOB, KOOPJIMHAT PABHBIX BEKTOPOB, CIOKECHHUS
BEKTOPOB, KOOPJMHAT BEKTOPa CyMMBbI U BEKTOpa
Pa3HOCTH JIBYX BEKTOPOB,

KOJUIMHEAapHBIX BEKTOPOB, YMHOKEHUSI BEKTOPA Ha
YHCII0, CKAJISIPHOTO POU3BECHUS IBYX BEKTOPOB,
TIePIEHIUKYIISIPHBIX BEKTOPOB.

/Jloka3zvléamsb TEOPEMBI: O HAXOKICHUH KOOPAUHAT
BEKTOpa, 0 KOOPJIMHATaX CYMMBI U Pa3HOCTHU
BEKTOPOB, 00 YCIOBUH KOJJIMHEAPHOCTHU JABYX
BEKTOPOB, O HaX0XJICHUU CKaJISIPHOTO
IIPOU3BEICHUS JBYX BEKTOPOB, 00 YCIOBUHU
NEePIEeHIUKYISIPHOCTH.

Haxooums kocunyc yriia Mexiay 1ByMs
BEKTOPaMH.

Ipumensamov U3ydeHHbIE ONPEACTICHUS, TEOPEMBI U
(bopMyIBI K PELICHUIO 3a1a4

JOUCHUILIIMHEL U
CaMOOpraHu3alHH.

I'eomerpuueckue
npeoOpa3oBaHms
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IIpusooumys nipumepsl npeoOpazoBaHust GUryp.
OnwuceIBaTh MpeoOpa3oBaHus GUryp:
napajielIbHbINA IEPEHOC, OCEBasi CHMMETPHS,
IICHTPAJIbHAS CHMMETPHUSI, IOBOPOT, FTOMOTETHS,
nojooue.

Dopmynuposams: onpedeneHus:: TBIKCHUS;
paBHBIX (QUTYP; TOUEK, CHMMETPUYHBIX
OTHOCHTEJIBHO MPSIMOIf; TOUEK, CHMMETPHYHBIX
OTHOCHTEJILHO TOYKH; (PUTYpBI, UMEIOIEH OCh
CUMMETpPHH; GUTYPBI, UMEIOIEH LIEHTP
CUMMETPHH; IOJIOOHBIX (DUTYp; ceoticmea:
JIBMDKEHUS, TApaJIeIbHOTO MEPEHOCca, OCEBOM

Hcnonp3oBaHue
BOCHHUTATCIBbHBIX
BO3MOXHOCTEH  COJEpKaHUs
yueOHOro  mpeaMmeTra  depes
JEMOHCTPAINIO 00yJaroIIMCSI
MIPUMEPOB OTBETCTBEHHOI'O
MMOBEJICHHUS, POOIEMHBIX
CUTyalui Juist 00Cy)KIeHHS B
KJjacce.




Neni/n

Tema

KoaudecTBoO
JacoB He00X0-
AUMOe JJIS1 U3Y-

YeHUS TeMBbI

XapaKTepl/ICTHKa OCHOBHbBIX BU/I0B J€ATCJIBbHO-
CTH YYCHUKA

BocnuraTteabHBIH MOTEHIIH-
aJ1 ypoka

(Buabl/popMBbI AeATEILHO-
CTH)

CUMMETPHH, IICHTPAITBHON CHMMETPHUH, TIOBOPOTA,
TOMOTETHH.

Jloxa3vleamsb TEOPEMBI: O CBOWCTBAX
napauIeILHOTO MePEHOCa, 0CEBOH CHMMETPHH,
IEHTPATHLHOU CHMMETPUH, TIOBOPOTA, TOMOTETHH,
00 OTHOIIIEHNH TUIOMAAEN TOI00HBIX
TPEYTrOJILHUKOB.

Ipumensimos N3ydeHHBIC OTIPEICIICHUS, TCOPEMBI U
(GhopMyITBI K PEIISHUIO 3a1a4

[ToBTOpEHUE M CUCTEMAaTH3AIIHS
y4eOHOTro MaTepuana

Dopmynuposams: onpeoeneHus: CUHyca,
KOCHHYCa, TAHT€HCa, KOTaHTeHca yria oT 0° 1o
180°; TeopeMbl: CHHYCOB, KOCUHYCOB;
onpeodeneHue MPaBUILHOTO MHOTOYTIOJIbHUKA;
MOJIyJIsl BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB, KOOPAMHAT BEKTOPA, CyMMBbI
BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTUBOIIOIOKHBIX
BEKTOPOB, YMHOKEHHSI BEKTOpA HA YHUCIIO,
CKaJISIPHOTO MIPOU3BE/ICHUSI BEKTOPOB;

C60liCcMB0 CBS3M JIIMH TMaroHaiel u CTOPOH
napasuieJiorpaMma; paBHbIX BEKTOPOB, KOOPAUHAT
pPaBHBIX BEKTOPOB, CJI0KEHUS BEKTOPOB, KOOPAUHAT
BEKTOpa CyMMBI U BEKTOpa Pa3HOCTU JBYX
BEKTOPOB,

KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHS BEKTOpa Ha
YHUCJI0, CKAJIIPHOTO MPOU3BEJAECHUS JBYX BEKTOPOB,
NEePIEeHANKYISIPHBIX BEKTOPOB. Haxooums KOCUHYC
yriia Mexay AByMsi BeKTopaMu. ONKChIBATH
npeoOpazoBanus (GUTyp: MapalieTbHBINA TEPEHOC,
0CeBas CHUMMETPUs, IEHTpalbHasi CHMMETPHUS,
HIOBOPOT, TOMOTETHSL, Iofiooue. [lpumenams

[ToGyxneHne oOoyJaronmxcs
cOOJII0/1aTh Ha YPOKE
00IIEePUHATHIE HOPMBI
MOBE/ICHNUS, TIPaBUJia OOIICHUS
CO CTaplIUMU
(memaroru4ecKuMu
pabOTHUKAMH) U
CBEPCTHUKAMU
(oOyyarommuMucs ), MPUHIIAIIBI
y4eOHOM TUCIUIUINHBI U
CaMOOPTaHU3alINY;
MPUBJICYCHNE BHUMAHUS
00ydaromuxcs K IeHHOCTHOMY
aCTeKTy U3y4aeMBbIX Ha YPOKaxX
SIBIICHUH, OpraHu3aIus ux
paboThI ¢ moMy4aeMon Ha
YPOKE COLIMAIIbHO 3HAYUMOU
uHpopmanuei —
WHUIUUPOBAHUE €€
00CYXIeHUS, BBICKa3bIBAaHUS
00y4JarOIUMHUCS CBOETO




Neni/n

Tema

KoaudecTBoO
JacoB He00X0-
AUMOe JJIS1 U3Y-

YeHUS TeMBbI

XapaKTepyICTmca OCHOBHbBIX BU/I0B J€ATCJIBbHO-
CTH YYCHUKA

BocnuraTteabHBIH MOTEHIIH-
aJ1 ypoka

(Buabl/popMBbI AeATEILHO-
CTH)

U3YyYEHHBIE ONpEeNIEHUs, TEOPEMBI U POPMYIIBI K
peuIeHuIo 3a1ay.

MHEHHUS IO €€ TIOBOLY,
BBIPAOOTKH CBOETO K HEH
OTHOIIEHHUSL.




