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COJEPKXAHUE

[losscHuTEIBbHAS 3alIMCKa
YueOHo-TeMaTUUEeCKHUI IIaH U COACPIKAHUC

Opranu3anoHHO-TIeJarOrH4eCKUe YCIOBHsI peaan3aluy IporpaMMbl
Crucok auTepaTyphl



1 HOACHUTEJIBHAS 3AIINCKA

JlononuutensHass — oOmieoOpas3oBaTenibHas  IporpaMMa  €CTECTBEHHOHAYyYHOM
HaIpaBJIEHHOCTH «Maremarukay (zajee - nmporpamma) UMeeT yrilyOJ€HHBIM ypOBEHb U
npenHa3HaueHa Ui OO0ydYaroIuXcCsi/BOCTUTAHHUKOB 7-11 KiaccoB 00pa3oBaTEIIbHBIX
neHTpoB @onna Anapes MenbauueHko (nanee - OL[D).

AKTYaJIbHOCTh TIPOTPaMMbl OOYCJIOBJICHA TOTPEOHOCTHIO COBPEMEHHOTO 00-
mectBa B popmupoBannn 3H(HEKTUBHON cHCTEMBI pabOTHI C OJAPCHHBIMU YUYAIIMMHUCS B
YCIJIOBUSIX JIOMOJHUTEIBHOTO 00pa30BaHMUs.

[Iporpamma pazpaboTaHa Ha OCHOBE CJIEIYIOLIUX JOKYMEHTOB:

- 3akoH Poccuiickoit ®enepannn «O6 odbpazoBanum» (PenepanbHblil 3aK0H
ot 29 nekabps 2012 r. Ne 273-D3);

- npuka3z MunuctepcTBa npocpemieHuss PO ot 9 nos6ps 2018 r. Ne 196 «O6
YTBEPKACHUU MOpPsJIKa OPTaHU3aLUN U OCYILECTBIICHHUS] 00pa30BaTeIbHON JESITEIbHOCTH
MO JIOMIOJIHUTENIBHBIM 00111€00pa30BaTeIbHBIM MPOrpaMMaMy;

- KOHLICTILINS pa3BuUTHUA JOTIOJIHUTEIIbHOT O oOpa3oBaHus neren
(Pacnopspxenue IlpaButensctBa PO ot 4 centsadps 2014 r. Nel726 -p);

- pacniopsokenue [IpaButensctBa PD ot 24 nexabps 2013 r. Ne 2506 -p
«Konnenmust pa3BUTHS MaTeMaTHIeCKOro oopa3oBanus B Poccuiickoii Deaepanumy;

- IIOCTAaHOBJIEHUE [ JTaBHOrO TOCYJIapCTBEHHOIO CAHUTAPHOTO Bpada oOT
28.09.2020r. Ne 28 «O6 yrtBepxknenun canutapabix mnpasun CII 2.4.3648 -20
«CaHUTApHO-AUAEMUOIOTHYECKHE TpeOOBAaHUSI K OpraHU3alUsM BOCIUTAHUS U
0o0y4eHHUs, OT/AbIXA U O3[JOPOBJICHUSI IETEH U MOJIOJIEKIY;

- NOCTaHOBJEHUE [ JIaBHOTO TOCYJapCTBEHHOIO CAHUTApHOIO Bpaya OT
28.01.2021 r. Ne 2 «OO0 ytBepxnaeHun canutapHbix npasuwin CanlluH 1.2.3685-21
«'urnennyeckne HOPMAaTUBBI M TpeOOBaHMA K oOecredeHrto 0e30macHOCTH U (W)
0€3BpPEeIHOCTH JIJIsl YesloBeKa (PAKTOPOB Cpe/ibl OOUTAHUSI.

Ilenarornueckasi 1eJiecOOOPA3HOCTh IIPOTPAMMBI  OIPEACISETCS PA3BUTHEM
MHTEpEca y4yaluxcsi K €CTeCTBEHHOHAYYHBIM U MHKEHEPHO-TEXHUUECKUM JTUCIUIUIMHAM.
[Iporpamma HaresneHa Ha oOeclieueHUE YCIOBUW JJisi Pa3BUTHS HABBIKOB, YMEHUH,
KOMITETCHITUN TpeaMeTHOW oOmactu «MartemaTtuka» y oOydarommxcs OLD, nmeromux
BBICOKYIO MOTHBAIMIO U TMPOSIBIAIONIMX CIIOCOOHOCTH B O0JIACTH €CTECTBEHHOHAYUYHBIX
MPEAMETOB.

[Iporpamma MOXeT ObITH peain30BaHa C MOMOIIbIO AUCTAHIIMOHHBIX TEXHOJIOTUA,
TEXHOJIOTMI CMEUIAHHOTO U MOYJIbHOTO O0y4EHHUS.

Heas mporpamMmbl — TOAJEpPKAHUE Yy YYalIUXCS YCTOMYMBOIO MHTEpeca K
npeaMeTy, pa3BUTHE HMX MaTeMaTH4ecKuX crocoOHocTed. [loctmkenue 1enu obec-
MIEYMBAETCS 32 CUET PEIICHUS CIEAYIOIINX 3a4aY:

- pPa3BUTh UHTEPEC K MATEMATUYECKOMY TBOPUYECTBY U MAaTE€MaTUUYECKHUE CIIO-
COOHOCTH;

- pPa3BUTh JIOTUYECKOE UM KPUTUYECKOE MBIIUIEHHWE, CIIOCOOHOCTH K
MOJICIMPOBAHUIO HAYYHOT'O SKCIIEPUMEHTA;

- chopMupoBaTh 00IIME CIIOCOOBI MHTEUICKTYaIbHOU NIEATEILHOCTH, XapaK-
TEpHBIE JJIsI MATEMAaTUKHU U SBJISIOMIMECS OCHOBOM MMO3HABATEIbHOMN KYJIBTYPbl, 3HAUUMOMN
JUTSL pa3NIUYHBIX cep YEIOBEYECKOM 1eITeTbHOCTH;

- o0ecIeynTh yCIeNHOe MPOI0JDKEHNE 00pa3oBaHusl B 00JaCTH MaTeMaTUKH



U CMEXHBIX JUCUUIUIMH (XUMUS, (QU3UKA, NPOrpaMMHUpPOBAHHME, POOOTOTEXHHKA) U
OCYILIECTBJIICHHE HAYYHOU U MCCIIEI0BATEIbCKOM e TEIbHOCTU B ATUX 00JIACTSIX.

Onpenenenne od0bema, cogepKaHUA U IVIAHUPYEMBIX Pe3yJIbTATOB IIPOrPaMMBbI
OCYILECTBISIOCh MCXOJS M3 KOHLEHTPUYECKOIo IMOAXO0JA M W3 TOro, YTO Iporpamma
COCTaBJSUIACh JUISL y4YalUXCs, MMEIOLIUX BBICOKYI0 MOTHUBALMI0 M HPOSBISIOIINX
MaTeMaTH4eCKUE cocOOHOCTH. [laHHas mporpaMma sBIISIETCSA MPOJOJIKEHUEM O0Oy4eHHUs
no kypcy «Marematuka» 5 -6 Kiacc, MMEET C HpPOrpaMMON YKa3aHHOIO Kypca
B3aMMOCBSI3U U €IMHYIO JIOTHKY ITIOCTPOEHUS Kypca.

OTanunTeJBbHOH O0CO0EHHOCTBIO IPOTrPaMMbI  SIBISETCS KOHLIEHTPUYECKUI
NOJIXOJl TIOCTPOEHUS MPOrpaMMbl U JIEJIEHHE €€ Ha JIBE B3aUMOIIPOHHMKAIOIIME M B3a-
MMO/JIOTIOJIHAOIIME yacTh: anredpa u reometpus. [IporpamMma obecrnieunBaeT roTOBHOCTh
K TNPUMEHEHHIO MAaTeMaTUKU M B JPYIUX JUCLMILIMHAX, SBISETCS OCHOBOW JUIA
YCIIEUTHOTO YCBOCHHSA (U3WKH, XUMHH, NPOTPAMMHUPOBAHUS M POOOTOTEXHUKH. B
npenenaax TeMbl BO3MOKHO M3MEHEHUE KOJIMYECTBA YacoB 110 OJIOKaM B 3aBUCUMOCTH OT
YCIIOBUM KOHKPETHOU T'PYIIIHI.

Cpox peaau3anuu porpaMMsl — 5 JieT.

OO0mmii 00beM nporpammsbl — 640 yacos.

[TpoaomKuTENIBHOCTD Y4eOHOT0 roa — 32 HeAenu.

DopMBbI U PEKUM 3AHATHH

3aHATUS TPOBOMATCS B TOCTOSHHBIX TPYMIAX YYaIIUXCS, MPOIIEAMINX KOH-
KypCHbII 0TOOp (0cOOBIE MAaTEMATUUECKUE 3aCIYTH WM ABYXCTYIEHUYAThI KOHKYPCHBIM
0TOOp, COCTOSIIIMM W3 NHCbMEHHOIO 9K3aMEHa M YCTHOro cobecenoBaHus). ['pymmsl
chopMHUpPOBaHBI IO BO3PACTHOMY IPUHITUILY.

OcHoBHast ¢opma pabOTBHl - TEOPETUUYECKOE 3aHATHE, MPAKTHKYM IO PELICHHIO
3aJ1a4, MaTeMaTU4YEeCKHE UIPbl U COPEBHOBAHUS.

3aHATUS TPOBOJATCS:

B 7 KJ1acce - 2 pa3a B HEJEJIO 10 2 yaca;

B 8 KJlacce B NEPBOM MOJIYTOAuu 2 pa3a B Hemeno: 3 yaca aiareOpel U 1 uac
reoMEeTpUH, BO BTOPOM HOJYroJuu 2 pa3a B Heledro: 1o 2 yaca aureOpbl U MO 2 yaca
rE€OMETPHUH B HEJIETIIO;

B 9-11 xmaccax 2 pasa B Hememo: mo 3 yaca anreOpbl U | Wacy reomeTrpuu B
HEJIEIO.

Osxuaaemble pe3yJibTaThl OCBOCHHS Kypca:

- c(OPMHUPOBAHHOCTh MAaTEMaTHYECKOIO ammapara ydalluxcsi Ha IOBBI-
IIECHHOM YPOBHE;

- MOATOTOBJIEHHOCTh K WHAMBHUAYAJIbHOW M HAy4YHO -HCCJIEA0BATEIbCKOMN
NEeSITeTbHOCTH;

- 0COOBIIl YpOBEHb OTHOUIEHHMS K MaTeMaTUKEe Kak K (yHIaMEHTaJIbHOMN
OCHOBE €CTECTBO3HAHUS U DJIEMEHTY O0IIECYEeIOBEYECKOM KYIbTYPHI;

— BBIOOpD ydYalmIUMHUCS MAaTeMaTHKH KaK BO3MOXHOW oOmactu Oymymieit
Ipo¢eCCUOHAIBHOM JeSTENbHOCTH.

KoHTpo.b 0cBOeHHs IporpaMMbl — TEKYIUH, TPOMEXYTOUHBIA U UTOTOBBIH.

Texyumii KOHTPOJIb OCYHIECTBISAETCS B ()OpME OTBETOB Yy JOCKH, NMHUCHMEHHBIX
CaMOCTOSATEIbHBIX PabOT, MPAKTUUECKUX pAOOT U YCTHBIX OTBETOB, IPOBEPKU JIOMAILIHETO
3aJ1aHusL.

[TpomMexyTOYHBIN KOHTPOJIb OCYIIECTBIAETCS B (hOpME KOHTPOJIBHBIX padOT Mo



TeMaM WM OJ0KaMm.

WToroBeIil KOHTPOJIb — B (JOPME UTOTOBOM KOHTPOJIBHOM pabOThI MOCHE KaXA0ro
roga oOydeHus], BKIIOYAIOMIEH TEOPETUIECKYIO U MPAKTHUECKYIo yacTh. [Iporpammoii He
PEAYCMOTPEHO HCIOJIb30BAHWE TECTOB JUIsI MTOrOBOTO KOHTpOJIA. 2 yaca U3
IPEeyCMOTPEHHBIX HA HWTOTOBYIO KOHTPOJBHYIO palOTy CYHTAaThb PE3EPBHBIMHU IS
UCTIOIB30BAHNUA MX JIMOO JJIs1 MMOATOTOBKM K MTOTOBOM KOHTPOJBHOM paboTe, MO0 st
MPOBEACHUS 3aHSTHUS MOCIE UTOTOBOM KOHTPOJBHON paloThl (pa3bop peiieHus, pabora
HaJ| OIIMOKaMH | T. I1.).



7 kjaacc [128 yacoB, 4 yaca B HeJeJI10]

2 VYEBHO-TEMATHUYECKUWM ILTAH 7 KJIACCA

No HaumeHoBanue TeM u 0/10K0B O6iee B 1.u. B 1.4. K.P.
KOJIH4eCTBO Teop. np.
Y4eOHBIX
4acoB

Tema 1 MareMaTHYecKHH 3bIK. MaTeMaTH4ecKass MoaeIb 16 4 11 1

Bbrox 1 UucnoBsie 1 OyKBEHHBIE BHIPAKECHUS 4 1 3

Bbnok 2 MatemaTHuecKuil SI3bIK 2 1 1

Box 3 JIuneliHble ypaBHEHNUs C OAHOM MEPEMEHHOM U YpaBHEHU, CBOASIIUECS K HUM 9 2 7
KonTposnnas padota no teme «J/InHeliHbIe ypaBHeHUS» 1 1

Tema 2 OaHousieHbl. MHOT04/1eHbI 34 7 26 1

Brox 1 OnHowsIeHBI 6 1 5

Bok 2 MHorousneHsl 8 2 6

Brox 3 Pa3no)xeHne MHOrO4JIEHOB HA MHOXKHUTETH 19 4 15
Kontpoabnasi pa6ora no reme «Pa3jio:keHue MHOTO4JIEHOB HA MHOKHTEH» 1 1

Tema 3 OCHOBBI INTAHUM eTPHH 26 10 15 1

Brox 1 TpeyronbHUKH 12 4 8

Bbok 2 [TapannensHble NpsMBIE 4 2 2

Bbrox 3 CooTHolIeHNEe MEXAY YIJIaMU U CTOPOHAMHU TPEYTOJIbHUKA 9 4 5
Koutpoabnasi pa6ora no reme «OCHOBBI IVIAHUM €TPUID) 1 1

Tema 4 DOyHKIUH 20 4 15 1

Brox 1 Jluneitnas pyHKUMs 5 1 4

Bbrok 2 OO0patHast QyHKIHS 6 1 5

brox3 CrenenHast QyHKIMS C HATYpaJIbHBIM MOKa3aTesIeM 8 2 6
KonTposnHas padota no teme «DyHKIMN» 1 1

Tema 5 CucreMbl ypaBHEeHUI M pellieHHe TEKCTOBBIX 3a1a4 20 4 15 1

Brox 1 CucTteMbl TMHENHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMH 8 2 6

Bbnok 2 Pemenne TexkcTOBBIX 3a1a4 11 2 9




KonTposbHas padota o teme «PenieHne TeKCTOBBIX 32129 1 1
Tema 6 I'eomeTpnyeckne nNocTpoeHHUs 8 3 4 1
Brox 1 I'eomeTpuyeckue mocTpoeHus 7 3 4
KonTposbnas padora no teme «TpeyronbHux» 1 1
HTorosasi KOHTpOJIbHASI padoTa 4 4
Hroro 128 32 86 10




COJAEPKXAHUE INTPOI'PAMMBI 7 kanace

TEMA 1. MaTtemaTuueckuii si3bik. MaremaTtuueckasi Mmoaeab (16 yacoB).
bnok 1. YncaoBble u OyKBeHHbIE BhIpazkenus (4 yaca).
Brinonnenue mpocteimmx npeodpasoBaHui.
bnok 2. MaremaTndeckuii a3bIk (2 yaca).
OcHOBBI TeOpuU MHOKECTB. UncioBble TpoMexXyTku. [{uarpammel Ditnepa. @opMyna BKIOUYEHUS-
HCKIIIOYCHUSL.
bnok 3. Jluneiinble ypaBHeHUsl ¢ OJHOW NEepPeMEHHOIl M ypaBHEHHsI, CBOJAsIIIUecs: K HUM (9
4acoB).
VpaBHeHus Buia ax=>h 1npu pa3u4HBIX 3HAYCHHUAX KOIPPHUIMEHTOB. Y PaBHEHUS, COJEpIKAIIUC
Monyns. CpaBHeHus 1o Moaymo. [IpuMmeHeHne CBOWCTB CpaBHEHHWH, nuadaHTOBBI YpaBHEHHS.
Pemnienne TeKCTOBBIX 33724 anreOpandeckKuM criocoOoM.
KonTpoabHasi padora no teme «JIuneiinbie ypaBHeHus» (1 gac).

TEMA 2. Oanouienbl. MHOrouwienbl (34 yaca).
bnok 1. Ongnousens! (6 4acoB).
Crenensb ¢ HaTypadbHBIM MTOKa3aTeaeM. J[ecTBUS ¢ OJHOUICHAMH.
bnok 2. Muorouiensl (8 4acos).
JleiicTBUsI ¢ MHOTOWICHaMU. J{elIeHHss MHOTOYICHA Ha OJTHOWICH ¢ ocTaTkoM. Teopema besy. biiok
3. Pa3zio:keHne MHOro4ieHoB Ha MHOkuTe M (1 9 yacoB).
dopMmyiia cokpami€HHOro ymHoxeHus. bunom Herorona. TpeyronsHuk Ilackans. Beiaenenue
MOJIHOTO KBajpaTa. Pa3nokeHre MHOrouYleHa Ha MHOXKUTEIHM Pa3IMYHbIMHU criocobamu. Perienue
YPAaBHEHUH BBICIIUX CTENEHEH IyTEM Pa3IoKEHUsI Ha MHOXKUTEIH.
KonTpoabHasi padora no teme «Pa3jio:xkeHne MHOrOWwieHOB Ha MHOkuTean» (1 yac).

TEMA 3. OcHoBbI ILIaHUMETPHH (26 YacoB).
bnok 1. Tpeyrojabuuku (12 yacos).
Tpeyronpnuk. Ilpu3Haku paBeHCTBa TpeyroabHUKOB. CBOWMCTBAa PAaBHOOEIPEHHOTO TPEYrOJbHUKA.
MennaHnbl, OUCCEKTPUCHI, BBICOTHI TPEYTOJIbHUKA.
bnok 2. TlapainenbHbie npsiMbie (4 4acoB).
[Tapannensusie npsamsie. [TpusHaku napamensHOCcTH NpsMbIX. CBOMCTBA NapauIEIbHBIX MPSAMBIX.
bnok 3. CooTHOLIEHHST MEKIY CTOPOHAMM M yIJIaMH TPeyrojbHuka (9 yacos).
CymmMa yrioB B TpeyrojbHuke. HepaBeHcTBO TpeyronbHUKa. COOTHOLIEHUE MEXYy CTOPOHAMM U
yriamu B TpeyrojbHuke. CBoicTBa NpAMOYyToiabHOro. TpeyroapHuka. CpeIMHHBIN epIEeHIUKYISIP
1 OuCceKTpuca yria.
KonTtpoabHnas padora no teme «OcHoBbl m1anumMerTpum» (1 gac).

TEMA 4. ®yuknuu (20 yacoB).
bnok 1. Tuneitnan pyakuus (5 yacos).
Jluneiinas ¢pyHKms, ee rpaguk u cBoiicTBa. [IpsiMast mpomopIMOHaIBLHOCTS.
bnok 2. Oopatnas pynkuusi (6 uaco).
OOpatHast (yHKIHS, €€ CBOMCTBA U rpaduK.
bnok 3. CrenenHasi QyHKIUs ¢ HATYPaJbHBIM NMOKa3aTeseM (8 4acos).



I'paduku xBampatnyHOl M KyOmueckod (ynkiuid. IlocTpoenme rpaduka KycOuyHOM (GYHKIHH.

I'paduueckoe pemenue ypapHennii X2 =kx + b,x*= kx + b.
KonTtpoabHas padora no teme «®ynkuum» (1 yac).

TEMA 5. Cuctembl ypAaBHEHHUI M pellleHUe TEKCTOBbIX 3a1a4 (20 yacos).
bnok 1. CucteMbl JTUHEHBIX YPABHEHHIA ¢ ABYMS NepeMeHHbIMH (8 yacoB).
Paznuunble criocoObl perieHus: CuCTeM ypaBHeHH. Pelienne cucteM ypaBHEHUN ¢ TapaMeTpoM.
bnok 2. Pemienne TekcToBbIX 3a1a4 (11 yacos).
3amaun Ha MPOILICHTHI, YaCTH, IBUKCHHE, ABMXKEHHUE 110 BOJIE, COBMECTHYIO padOTy, CMECH, CIIJIaBBlI.
KonTpoabHas padora no teme «Pemenne TekcToBbIx 3aaaw» (1 yac).

TEMA 6. I'eomeTpuueckue nocrpoeHus (8 yacon).
bnokl. T'eomerpuueckne nocrpoenus (7 4acos).
OxpyxHOCTh M Kpyr. I[locTpoeHHe MEPIEHANKYIAPHBIX MPsAMBIX. I[IpaKkTHUecKHe CIOCOObI
MOCTPOCHHUS TApaUICIbHBIX MPSAMBIX. ['€OMETpUUYECKHE TOCTPOCHHS C IIOMOINBIO YIBOCHHUS
MEIHMaHbl, FCOMETPHYCCKOr0 MeCTa TOYEK, 3aMeYaTebHBIX TOYEK TpPEYrojbHUKA. 3agadyd Ha
MOCTPOEHHUE TPEYTOJIBHUKOB
KonTpoabHas padora no teme «I"'eomerpuyeckue nmocrpoenus» (1 yac).

HNTorosasi kKOHTpOJbHAsi padoTa (4 4yaca).



8 KUIACC [ 80 yacoB, nepBoe moJiyrojaue - 3 yaca B HeJleJI10, BTOPOe MOJIyrojue - 2 4aca B HeleJo|
YUYEBHO-TEMATHUYECKHWM IIVIAH 8 KJIACCA

AJITEBPA
Ne HaumenoBaHue T€M 1 OJIOKOB Oo6mee B T.4. B T.4. K.P.
KOJIMYECTBO TEOP. mp.
VICOHBIX YaCOB

Tema 1 peoOpa3zoBanus aJredpandecKux BbIpaKeHH 16 4 11 1

biok 1 |Anirebpanyeckue Apoou 10 2 8

biok 2 IMHOTrOUJIeHbI 5 2 3
KonTpoJsbHas padora no teme «IIpeodpazoBanust aaredpanyecKux 1 1
BBIPayKeHUI»

Tema 2 BaJpaTHbI¢ KOPHHA 18 4 13 1

biok 1 KBampaTHBII KOPEHb M €r0 CBONCTBA 7 2 5

bioxk 2 [Ipeobpa3oBaHKe BRIpaKEHUH, COJIEPKALINX KBaIPaTHBIE KOPHU 10 2 8
KonTpoJsbHas padora no teme «IIpeodbpazoBaHue BbIpasKeHHUId, co- 1 1
Iep:KAlUMX KBapaTHbIe KOPHU»

Tema 3 YpaBHeHHsl M CHCTEMBbI YPABHEHH I 22 7 14 1

biok 1 KBanpaTHbIe ypaBHEHUS 6 2 4

bioxk 2 POOHO-pallMOHATBHBIE YPaBHEHUS 6 1 5

biok 3 YpaBHEHUS C MOAYJIEM 4 2 2

biox 4 Cucrembl ypaBHEHUI 5 2 3
KonTpoJsibHas padoTa 1o TeMe «YpaBHeHHUsI U CUCTEeMbl YPABHEHUI» 1 1

Tema 4 €PaBEHCTBA 14 4 9 1

biok 1 UncnoBsle HEPAaBEHCTBA 6 2 4

biok 2 PemieHrie HEPaBEHCTB C OHOM MEPEMEHHON U X CUCTEM 7 2 5
[KonTposbHasi padota no teme «Pelienne HepaBeHCTBY» 1 1

Tema 5 DYHKIHH M UX TPapuKH 6 2 3 1

biok 1 OneMeHTapHble (YYHKINHU, UX CBOWCTBA U rpad)uKu 2 1

biox 2 [IpeobpazoBanue rpaguKOB QyHKITHHA 2 1 1

biok 3 poOHO-TMHEHHas QYHKIUS 1 1 1

10




Ne HaumenoBanue TeM 1 0J10KOB OO1ee B 1.4. B 1.4. K.P.
KOJIMYECTBO TEOP. mp.
y4eOHBIX YacOB
KontposnHast padota mo teme «IIpeodpaszoBanue rpadpuxoB GpyHKIUiD» 1 1
IMToroBasi KOHTPOJIbHAasI padoTa 4 4
Hroro: 80 21 50 9

11




COJEPKAHUME INTPOI'PAMMBI 8 kaace
AJI'EBPA

TEMA 1. [IpeoOpa3oBanus ajredOpanveckux BoipaxxeHuii (16 yacon).
bnok 1. Anredpanyeckue qpoou (10 yacos).
@opMyJIbl COKPAILIEHHOTO YMHOKEHHUSI. Bbienene nojHoro KBajapaTta U3 KBaIpaTHOIO TPEXUIICHA.
Bo3Benenue nyunena B crenenb. Tpeyronabuuk [lackans. [deficTBus ¢ 1poosmu.
bnok 2. Muorouiensl (5 yacos).
JelictBug ¢ MHOrowieHamu. JlejqeHue MHOIOWJICHAa Ha MHOTOYWIEH «YroJKOM», cxema ['opHepa.
Teopema besy.
KonTpoabHasi padora no teme «IIpeodpazoBanus anredpandyeckux Bpipaxkenuin» (1 uac).

TEMA 2. KpaapaTnsie kopHu (18 yacos).
bnok 1. KBaapaTHblii KOpeHb u ero cBoiicTBa (7 4acoB).
Onpenenenue apupmMeTHIECKoro kBajapaTHoro kopHs. CBoiicTBa apu(pMeTHUECKOro KBaJIpaTHOIO
KopHs. Mppanuonansabie yncna. OnpeaeneHne KopHel Beiciux creneneil. DyHkuus y = x2, y=
VX.
bnok 2. TlpeoGpazoBanne BbIpaxkeHHUil, colep:KalUX KBajapaTHbie KopHHU (10 yacoB).
[IpeoOpazoBaHue BBIPAXKEHHM, COJEPXKAIIUX OMNEPALMIO H3BJICUYCHHE KBAJPATHOTO KOPHS.
[IpeoGpazoBanue ABOMHBIX paaukanoB. OLeHKa BbIpaXXEHH, CoIepKaIIUX KBAaIpaTHbIE KOPHH.
KonTpoabnass padora no teme «IIpeoOpasoBaHue BbIpa:KeHUil, CoAepPKANIMX KBAJAPaTHbIE
kopHmn» (1 gac).

TEMA 3. YpaBHeHHUf U CHCTeMbl YPaBHeHHi1 (22 yaca).
bnok 1. KBaaparHbie ypaBHeHus (6 4acoB).
Knaccudukamus kBaapatHeix ypapHeHu. @opmyna kopHei. Teopema Buera.
Pewienne ypaBHeHuUl, NpUBOJAIIMXCS K KBaJgpaTHbBIM. IIpeacTaBieHne KBaJpaTHOTO TPEXWJICHA B
BUJIC€ IIPOMU3BEICHUS JIMHEMHBIX MHOXUTENe. Pemenue 3amay, CBOASIIMXCS K KBaJApPaTHBIM
ypaBHeHUsAM. Penienue KkBaapaTHbIX YpaBHEHUH C TapamMeTpamHu.
bnok 2. Ipo6no-pannonaibuble ypaBHeHnusi (6 4acos).
Pemenne npoOHO-panMoOHaNbHBIX YpaBHEHUH. YpaBHEHHUS C TapaMeTpoMm. Pemenue 3amad ¢
MOMOIIBIO TPOOHO-PAIIMOHATIBHBIX YPaBHEHUH.
bnok 3. Ypasuenus ¢ moayiem (4 gyaca).
VYpaBuenuss Bupa |f(x)| = g(x). YpaBHeHus Buma |f(x)|=|g(x)|. YpaBHeHus Buna
lf ()] + |g(x)] = h(x). YpaBHEHUS C TapaMeTpaMH.
bnok 4. Cucrembl ypaBHenuii (5 yaco).
Cucrembl TMHEHHBIX YPAaBHEHUU C IBYMS M TpeMs NEPEMEHHbIMU. PellleHne mpocTenimmnx cucTeM,
B KOTOPBIX OJHO U3 YpPaBHEHUN HE SBJISAETCA JIMHEHMHBIM. PemieHue cuctem ¢ MnapaMeTpoM u
MoxyJieM. Penienne 3a1a4 ¢ MOMOLIBIO CUCTEM YpaBHEHUM.
KonTpoabHasi paboTa no teme «YpaBHeHHs U CUCTeMbl ypaBHeHuiD» (1 yac).

TEMA 4. HepaBencrtna (14 yacos).

bnok 1. Yucaosbie HepaBeHcTBa (6 YacoB).
CaolicTBa 4MCIIOBBIX HepaBeHCTB. O1leHKa 3HaUYeHUH BhIpaXeHUl. /J[oka3aTenbCcTBO HEPABEHCTB.

12



bnok 2. PelieHne HepaBeHCTB € OIHOI MepeMeHHOol 1 uX cucteM (7 4acoB).

Pemenne HepaBeHCTB ¢ OJIHOM NEpeMEHHOM. Pemenne cuctemM HEpaBEHCTB C OJHOW MEPEMEHHOM.
PemeHne COBOKYITHOCTH HEPaBEHCTB C OAHOW IEpEMEHHOW. PeleHne HepaBeHCTB, COAEpIKaIIUX
MIEPEMEHHYIO MOJ] 3HAKOM MOJTYJIS.

KonTpoabHasi padora no teme «Pemenune nepasenctn» (1 yac).

TEMA 5. ®yuknuu v ux rpadpuku (6 yacon).
bnok 1. dJnementapHbie QyHKIIUHU, HX CBOIiCcTBA U rpaduku (2 yaca).
DYyHKUMM y = kx + b, y = |x|, y = x2,y=VX, y = x5,
bnok 2. TipeoopaszoBanue rpapukos pyHkuuii (2 yaca).
[TapannenbHbBIN TEpEeHOC, paCcTsHKEHUE, CKaTUue, cuMMeTpus rpadukoB Gyskimii. [IpeodpazoBanue
rpa¢uKoB QYHKIMHA, COAEPKAILINUX MOAYIIH.
bnok 3. Ipoono-nuneiinas ¢pyukmus (1 yacon).

Crenesnnr c LICJBIM IIOKAa3aT€JIeM M €€ CBOMCTBA. (DYHKI_II/IH y = x_l

, y=x"%u ux

rpaduku. OOpaTHas IPONOPIUOHATBLHOCTh U €€ rpaduk. [IpobHo-nuHelHas QYHKIUS U ee
rpaduk.

KonTpoabHnas padora no teme «IIpeodpazoBanue rpaduxos ¢pynxuuii» (1 gac).

Hrorosasi konTpoibHasi padora (4 yac).

13



8 KJIACC [48 yacoB, nepBoe nmoayroaue - 1 yac B HeJleJ110, BTOPOe MOJIYTroAue - 2 4yaca B He/leJ1o0]

YYEBHO-TEMATUYECKUWM ILTAH 8 KJTACCA

I'EOMETPUSA
No HaumeHoBaHue TeM 1 OJI0KOB O6mee xo- B 1.4 B 1.9. mp. K.P.
JITYECTBO TEOP.
Y4eOHBIX YaCOB
Tema 1l |YeTbIpexXyroJbHUKH 18 5 12 1
Bbrox 1 [apannenorpamm. [Ipsmoyronsauk. Pom6. KBagpat. Tpaneuus 8 2 6
Biok 2 IInomanyu MHOTOYTOJIBHUKOB 9 3 6
KonTtposbHas padota no teme «YeTpIpexyroabHHKN» 1 1
Tema 2 |IlogoOHBIE TPEYrOJIbHUKHA 14 4 9 1
Brox 1 [Ipu3Haku NogoOHs TPEYTONbHUKOB 7 2 5
brok 2 | CooTHOMIEHUS MEKIY CTOPOHAMH M yTIaMH MPSIMOYTOJIBHOTO TPEYTrOIbHUKA 6 2 4
KonTtpoannas padora no teme «Ilogodue» 1 1
Tema 3 |Oxkpy:KkHOCTH 12 4 7 1
Bbrox 1 W3mepenus yrioB, CBA3aHHBIX C OKPYKHOCTBIO. MeTpuueckre COOTHOIIEHUS B 4 2 2
OKPY>KHOCTH
brox 2 | BnucanHas u onuvcaHHas OKPY>KHOCTb 7 2 5
KonTtpoanHas padota no teme «OKpYKHOCTb» 1 1
HToroBasi KOHTpPOJbHaAsI paboTa 4 4
Hroro: 48 13 28 7
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COJAEPKAHUE INTPOI'PAMMBI 8 kanacc

I'EOMETPUSA

TEMA 1. Yerbipexyrojbauku (18 yacos).
bnok 1. MMapanaeaorpamm. [IpsimoyroabHuk. Pomo. KBagpar. Tpaneuus (8 uacos).
Omnpenenenusi, CBONCTBA, MPU3HAKU GUTYP.
bnok 2. Tlinomaau MHOTOyroJibHUKOB (9 4acoB).
[Inomans MHOroyronbHuka. OCHOBHBIE CcBOMcTBa Iulomanu. I[lnomanu napamienorpamMma,
TPEyTOJIbHUKA, Tpaneunu, pomba. Teopembl 00 OTHOLICHUH TUIOIAACH TPEYTrOJbHUKOB, UMEIOMINX
1o paBHoMmy anemeHty. Teopema [ludaropa.
KonTpoabHas padora mo reme «Uerbipexyroabuukm» (1 yac).

TEMA 2. Ilono6nbie Tpeyroabuuku (14 yacos).
bnok 1. TlpusHaku nogodus TpeyroJbHUKOB (7 4acoB).
Omnpenenenne MOAOOHBIX TpPeyroapHUKOB. [Ipu3Hakum momoOust TpeyronbHUKOB. Teopema 00
OTHOIIIEHUH TIJIOMAIeH TOJOOHBIX TPEYTOILHUKOB.
bnok 2. CooTHoumeHUsI MeKAy CTOPOHAMH M YIJIAMH NPSIMOYTOJILHOIO TpeyrojbHuka (6
4acoB).
MeTpuueckne COOTHOLIECHHS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
KonTpoabHas padora no teme «Ilogoonbie Tpeyroasaukm» (1 yac).

TEMA 3. Oxpy:xHocTb (12 yacoB).
bnok 1. U3mepenusi yriioB, CBSI3AHHBIX € OKPYKHOCTHIO. MeTpHYecKHe COOTHOLIEHHS B
OKPYKHOCTH (4 4acoB).
KacarenpHass k okpyxHOcTU. LleHTpasibHble W BNHMCAaHHBIE YTibl. MeTpUYeCKHE COOTHOILIEHUS
MEX1y XOpJaMU, OTPE3KaMH KacaTelbHBIX U YIIIaMU B OKPY>KHOCTH.
bnok 2. BuucanHasi 1 ONMCAHHAS OKPY>KHOCTD (7 4acoB).
Uetbipe 3aMeuaTelibHble TOYKM TpEyroyibHHKA. BrucaHHas W oOmucaHHas OKPY>KHOCTH.
BueBnucanHasi OKpy>XKHOCTb.
KonTpoabHas padora no teme «Okpy:kHOCTBY» (1 yac).

HroroBasi KOHTpoJIbHasA padoTta (4 yaca).
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9 KJIACC [96 yacoB, 3 yaca B Heaed10|

AJII'EBPA
Ne HaumenoBanue TeM 1 OJIOKOB Oo61ee B T.u. B T.u. K.P.
KOJIMUYECTBO yUCOHBIX YacOB TEOP. mp.

Tema 1 YpaBHeHMsI U CHCTEMbI HEPABEHCTB 26 6 19 1

biok 1 YpaBHeHuUs 10 2 7

biok 2 CucteMbl ypaBHCHHH 15 4 12
Kontpoabnasi pa6oTa no reme «Y paBHeHUsI U CUCTeMbI YPABHEHUi1» 1 1

Tema 2 YucaoBble GyHKINH 28 6 20 2

Biok 1 DyHKIUU 4 2 6

bnok 2 Crenennble (YHKINHU C PalMOHAIBHBIM [TOKA3aTeIeM 10 2 6

bnok 3 TpuronomeTpudeckre PyHKINH 12 2 8
KonTpoabHas padora no reMe « DyHKIMH) 2 2

Tema 3 PanuoHa/IbHbIE HEPABEHCTBA M CHCTEMBbI 16 4 11 1

bnok 1 HepaBeHcTBa 6 2 5

biok 2 CucteMbl M COBOKYITHOCTH HEPABEHCTB 9 2 6
Koutpoannasi padora no teme «PannoHajibHble HEpaBeHCTBA U 1 1
CHCTEMBD»

Tema 4 ITocaenoBaTe ILHOCTH 16 4 11 1

biok 1 [TocnemoBaTeIpHOCTH 6 2 4

bnok 2 [Iporpeccuu 9 2 7
Koutpoannasi padorta no teme «IlocienoBaTebHOCTH 1 1

Tema 5 JJ1eMeHThl KOMOMHATOPUKH M TEOPUH BEPOSITHOCTEN 6 2 3 1

biok 1 OneMEeHThI KOMOMHATOPHUKH 2 1 1

bnok 2 DJIeMEHTHI TCOPHH BEPOSITHOCTEM 3 1 2
Konrpom;nag padorta no teme «jieMeHTHl KOMOMHATOPUKH U TEOPUH 1 1
BEPOSITHOCTEI»
HNTorosasi KOHTPOJIbHAS padoTa 4 4
Hroro: 96 22 64 10
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COJEPKXAHUE ITPOI'PAMMBDI 9 knace
AJI'EBPA

TEMA 1. YpaBHeHUs U CHCTeMbl YPaBHeHUi1 (26 yacoB).
bnok 1. Ypasuenus (10 gyacos).
Teopema besy. TeopeMa 0 eTOUMCIIEHHBIX KOPHAX MHOrOUJIeHa. JlelneHne MHOTOUJIEHOB YTOJIKOM.
VYpaBHeHUss BbICIIMX cTeneHed. OOHOPOIHBIE YpPAaBHEHUS, CUMMETPUYECKHE YpPaBHEHUS,
BO3BpAaTHbIE YPABHEHMS. Y PaBHEHUS C ABYMsI IEPEMEHHBIMU, YPABHEHUS C TAPAMETPOM.
bnok 2. Cucrembl ypaBuenuii (15 yacos).
Bunb! cucrem ypaBHEHUI U CrTOCOOBI UX pernieHui. 3ajganne GuUryp Ha KOOPAMHATHON TUIOCKOCTH
ypaBHEHUSIMH, HEPAaBEHCTBAMHU U CHCTeMaMu. [paduyeckoe pemeHue CHCTEM YpaBHEHHIA.
Henuuelinble cucremsl ypaBHeHMH. PemeHne cucrem ypaBHEHUH ¢ IapaMmeTpoM. Pemienue
TEKCTOBBIX 3a/1a4a.
KonTpoabHasi padora no teme «YpaBHeHUs U CHCTeMbl ypaBHeHui» (1 4ac).

TEMA 2. YUncioBble pyHkuun (28 yacos).
bnok 1. ®ynxuun (4 yaca).
Omnpenenenune Gpynkunu. CrnocoOsl 3amanus. ['paduk Gynkunu. OcHOBHBIE CBOWMCTBA (DYHKIIUH.
bnok 2. Crenennbie QyHKIINHU ¢ pAlIMOHAJILHBIM MoKa3aTeseM (10 yacos).
Kopenwr n-oui crenenu. CoiicTBa apuMETHYECKOTO KOpHS H-0# ctenieHn. CTENeHb C palu-
OHAJIBHBIM IOKa3areneM. CBOMCTBA CTENEHU C PAallMOHAIBHBIM IIOKa3aTeseM. MppaluoHanbHbIE
ypaBHeHUs U HepaBeHCTBa. CTeneHHas (QYHKIMS C palMOHAIbHBIM IIOKa3aTesleM, €€ CBOWCTBA U
rpaduk.
bnok 3. Tpuronomerpuyeckue pynxkuuu (12 yacos).
O060061meHHbIN yroa. 3mepenue yrios B pajinaHax u rpaaycax. Enuandnas (TpuroHomMer-
puueckas) okpykHOCTb. CHHYC, KOCUHYC, TAHI'€HC, KOTaHT'eHC. OCHOBHBIE (DOPMYJIBI TPUTO-
HoMeTpuu. ®opmynel npuBeaeHus. Tpuronomerpuaeckre GyHKIIMHA U UX CBOMCTBA.
KonTpoubHnas padora no teme «®@yHkuum» (2 yaca).

TEMA 3. PanuoHajibHble HEPaAaBEeHCTBA M UX cucTeMbl (16 yacoB).
bnok 1. HepaBeHncrtpa (6 yacos).
Panmonansubie HepaBeHcTBa. HepaBencTBa ¢ Moaynem. MppanuonanbHble HepaBeHcTBa. He-
paBEHCTBA C TapaMeTpPaMHu.
bnok 2. CucreMbl 1 COBOKYITHOCTH HepaBeHCTB (9 4acoB).
MHuoxecTBa 1 onepanuu HaJ HUMHU. CUCTEMBbl U COBOKYITHOCTH HEpaBeHCTB. HepaBeHCTBa ¢ IByMs
nepeMeHHbIMU. PellleHne Cro:KeTHBIX 3a/1a4 ¢ MTOMOIIbI0 HEPABEHCTB.
KonTpoabHasi padora mo teme «PanuoHajibHble HepaBeHCTBa U cucTeMbl» (1 4ac).

TEMA 4. [locaenoBarenabHocTH (16 yaco).
bnok 1. llocnenoBarebHOCTH (6 YacoB).

ITocnenoBarenbHOoCcTH. Ilomck SaKOHOMepHOCTeﬁ. 3aKOHOMepHOCTI/I CYMM H HpOHSBeHEHHﬁ.
BoccraHoBiieHHME 4JI€HOB MOCJIEAOBATEIILHOCTEH. 3aHI/IKJ'II/IBaHI/Ie. CYMMI/IpOBaHI/Ie. Yucna
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®ubonauyun. MeToa MaTeMaTUYECKONW WHTyKIIHH.

bnok 2. Tlporpeccuu (9 yacos).

Apudmernyeckass mporpeccus. ['eomerpuueckass mporpeccus. KomOnHuUpoBaHHBIE 3aJaydl Ha
apu(MeTH4ecKylo, reoMeTpuueckyio mporpeccuu. [Ipemen mocnmemoBarenbHOCTH. beckoHeuHas
yObIBaroIllasi FreOMETpUYECKasi IpOrpeccusl.

KonTpouabHnas padora no teme «IlocaegoBareasnocTu» (1 yac).

TEMA 5. JjieMeHTbl KOMOMHATOPUKHU ¥ TEOPUHU BePOSITHOCTEH (6 YacoB).
bnoxk 1. Dnementbl KoMOMHATOPMKH (2 w4aca). [IpUHIMOBI YMHOXCHHS M  CIOMKCHHS.
Pasmemenns, couetanus, nepectaHoBkH. Dopmyna BKIIOUEHUH -uckimtoueHn. KomOunatopHsie
3a/1a4U.
bnok 2. Dnementrnl Teopum BeposiTHOcTel (3 waca). Kiaccuueckoe, CTaTHCTHUYECKOE,
TEeOMETPUIECKOE OIpeeieHne BeposiTHOCTH. Onepanuu Haa COOBITUAMHU. Teopembl CIOKEHUS U
YMHOKECHUS BEPOSTHOCTEN.
KonTposbHasa paGora mo teme «JjeMeHTbl KOMOMHATOPUKH M TeOpuH BeposiTHocTei» (1
qyac).

HroroBasi KOHTpoJIbHas1 padoTa (4 yaca).
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9 KJIACC [32 yaca, 1 yac B HexeJI10]

YUYEBHO-TEMATHUYECKHAM IJIAH 9 KJTACCA

I'EOMETPUA
Ne HawnmenoBanue TeM 1 OJI0KOB O61ee B r.u. B 1.u. K.P.
KOJINYECTBO TEop. mp.
y4eOHBIX YacoB
Tema 1 BekTOpbl M METO KOOPAUHAT 7 2 4 1
Brox 1 BexTopsl 3 1 2
bioxk 2 Merton KoopauHAT 3 1 2
KonTposbHas padota 1o teme «PelnieHue reoMeTpu4eckux 3a1a4 KOOPAMHATHBIM 1 1
MeTO0M»
Tema 2 CooTHolIeHUsI MeKAY CTOPOHAMU U yIJIaMH TPeyroJbHIKa 7 2 4 1
biox 1 CuHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC yTJIa 3 1 2
broxk 2 CooTHomEeHUs MEKAY CTOPOHAMH U yTIIaMH TPEYToJIbHUKA 3 1 2
KonTposbHas padora no teMe «COOTHOLICHUS MeK1Y CTOPOHAMH U yIJIaMHU 1 1
TPeyroJbHHKA»
Tema 3 IIpaBujbHbIe MHOTOYIOJIbHUKH. JIJINHA OKPYKHOCTH M IVIOIIAAb KPyra 7 2 4 1
Bbrox 1 [IpaBuiIbHBIE MHOTOYTOJIBHUKH 3 1 2
brox 2 JlnMHa OKpY’KHOCTH U IUIOLIAAb Kpyra 3 1 2
KonTtposnnas padora no teme «IIpaBuibHbIe MHOTOYTOJIbHUKH. [[THHa 1 1
OKPYKHOCTH M IUIOLIAAb KPYIra»
Tema 4 JIBHoKeHusI 4 0 3 1
bioxk 1 Buapl cumMmeTpuit 1 0 1
bnok 2 JBrxenus 2 0 2
IIpakTyeckas padbora «Cummerpus. /IBukenner» 1 1
Tema 5 Pemrenue 3a1a4 NMOBBIIIEHHOT0 YPOBHS CJI0KHOCTH 5 0 5 0
bioxk 1 Pemrenne 3a1ay MOBBITIEHHOTO YPOBHS CIIOKHOCTH 5 0 5
HToroBasi KOHTpPOJIbHasI paboTa 2 2
Hroro: 32 6 19 7
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COJEPKAHUE ITPOI'PAMMBI 9 kanace

I'EOMETPHUSA

TEMA 1. BekTopbl 1 MeT0] KOOpAMHAT (7 4acos).
bnok 1. Bexropsl (3 uaca).
Onpenenenue BEKTOpa W JMHEHHBIE omepauuu Haja BekTopaMu. CKalsipHOE NpPOU3BEIACHUE
BEKTOpOB. PasyiokeHune BEKTOpPOB IO JBYM 3aJaHHbIM BekTopam. [IprMeHeHue BEKTOpPOB K
PELICHUIO 3a4a4 Pa3JINYHON HAIIPaBICHHOCTH.
bnok 2. Meron xoopaunar (3 yaca).
Koopaunate! Bextopa. [Ipocrelimme 3axaun B KOOpAMHATax. Y paBHEHUE OKPYKHOCTH U IPSIMOM.
KonTposbHas padora no teme «Pemenne reomerpu4eckux 3a/ia4 KOOPANHATHBIM METOI0M)
(1 gac).

TEMA 2. CooTHOIIEHHS MKy CTOPOHAMM U YIJIAMU TPeyroJibHUKA
(7 yacos).

bnok 1. Cunyc, KocuHYC, TAHT€HC M KOTaHTeHc yrJa (3 yaca).
CuHyC, KOCHHYC, TaHI'€HC U KOTaHreHC yriia. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO.
DopMyJIbl IPUBEACHUS.
bnok 2. CooTHoueHnst Me;K1y CTOPOHAMH H yIJIaMu TpeyrojbHuka (3 aca).
Teopema o momwaau TpeyrojibHUKA. Teopema CHHYCOB, TEOpEMa KOCHHYCOB M pEIIEHHE Tpe-
YTOJIbHUKOB.
KonTtposbHas padora no teme «COOTHOIICHUSI MEKAY CTOPOHAMM M YIJIAaMH TPEYroJbHUKA)
(1 gac).

Tema 3. IIpaBujibHbIE MHOTOYTOJIbHUKH. [[JINHA OKPYKHOCTH U IVIOIIAAb KPyra
(7 yacos).

bnok 1. llpaBujibHbIe MHOTOYTOJIbLHUKH (3 4yaca).
[IpaBuibHBIE MHOrOYrojJbHUKHM. BrucaHHble M ONKMCAHHBIE TNPABUIBHBIE MHOIOYTOJIBHUKHU.
@opMyJibl JUIsl BBIYMCIIEHUS IUIOIIAJM MPaBUJIBHOIO MHOIOYTIOJbHUKA, €r0 CTOPOHBI, paJuyCcOB
BIIMCAaHHOM M ONIMCAaHHOM OKpY>KHOCTH. [locTpoeHne npaBUIIbHBIX MHOTOYTOJIbHUKOB.
bnok 2. Jnnna okpy:KHOCTH M ILIOMIAAbL Kpyra (3 uaca).
JliMHa OKPY’KHOCTH U IJIOLIAAb Kpyra, JUIMHA IyTH OKPY>KHOCTH, IIJIOLIA/b CEKTOPA U CETMEHTA.
KoutpoabHasa paGora mo teme «llpaBHibHbIE MHOIOYroJbHUKHU. J{JIMHA OKPYKHOCTH U
mwiomaab kpyra» (1 gac).

TEMA 4. IBu:xenus (4 yaca).
bnok 1. Buasl cummerpuii (1 yac).
LeHnTpasibHass CHMMETpUS, OCEBAsi CAMMETPUS, 3€pKaJIbHAsE CUMMETPHSL.
bnok 2. IBukenns (2 yaca).
[Tapannensnsiii nepenoc. IloBopot. Mcrons3oBanue NBUKEHUS IPU PEILIEHUH 3a1a4.
IIpakTnyeckas padora (1 gac).
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TEMA 5. PemieHue 3a1a4 NOBbIIIEHHOTO YPOBHS CJI0KHOCTH (5 4acos).
bnox 1. T'eomerprueckue 3a/1a4u Ha BBIYUCIICHUS. 334K Ha JOKA3aTeIbCTBO. 3aJaul Ha
KOMOWHAITMN MHOTOYTOJILHUKOB M OKPYKHOCTEH (5 uacoB).

Hrorosasi koHTpoOJBbHas1 padoTa (2 4aca).
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10 KJIACC [96 yacoB, 3 yaca B HeeJ10|

YYEBHO-TEMATHUYECKWH ILJIAH 10 KJIACCA

AJI'EBPA
Oomiee B ToM uncie
Ne HaumenoBanue TeM 1 OJI0KOB KOJIMYECTBO B T.4. Teop. B .. p. K.P.
y4eOHBIX 4acoB
Tema 1 | OOuiue cBoiicTBa ypaBHEHUIl U HEPABEHCTB 8 5 1
brok 1 | OOume cBoiicTBa ypaBHEHHUH U HEPABEHCTB 7 2 5
KonTtpoabnasi padora Nel mo teme «O01mme cBoiicTBa 1
YPABHEHHIi 1 HEPABEHCTBY»
Tema 2 | MHoOro4J1eHBI 17 4 12 1
brnok 1 | Ilenwie uncna 6 1 5
biok 2 | MHorousnessl 10 3 7
KonTtpoJsbHasi padora Ne2 no reme «VMHOro4jieHbD) 1
Tema 3 | Tpuronomerpust 26 8 15 2
brok 1 | Tpuronomerpuueckue GhopMyIIbl 6 2 4
brok 2 | Tpuronomerpudeckue GyHKIMU U 0OpaTHbIE 6 2 4
TPUTOHOMETpUUYECKHE QYHKIIUU
KonTpoabnas padora Ne2 mo teme 1 1
«Tpuronomerpuueckne GyHKIUMN»
bnok 3 | TpuroHomerpuyeckue ypaBHeHUs] M HEPABEHCTBA, UX 12 4 8
CUCTEMBI
KonTpoabnas padora Ne3 mo teme 1 1
«Tpuronomerpuyeckne ypaBHeHHsI 1 HEPABEHCTBa»
Tema 4 | KopeHnb, cTrenenb, jorapupm 26 6 18 2
bnok 1 | KopeHs HaTypaibHOU CTENEHU 6 2 4
KonTtpouabnast padora Ne4 no reme «Kopenb 1 1
HATYPAJbLHOH CTeNeHN»
brok 2 | Jlorapudmudeckas u mokaszareiabHas QyHKIIHS 18 4 14
KonTpoabHas padora NeS nmo teme 1 1
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«Jlorapugmuyeckas U NOKa3areJbHas PYHKIHI)

Tema S5 | Ilpenes u HenmpepbLIBHOCTH (PYHKIIUU 9 3 5 1
bnok 1 | Ilpenen nociieqoBaTenbHOCTU 2 1 1
brok 2 | Ilpenen u HEMpepbIBHOCTH (DYHKIIUH 6 2 4
KonTtpoabnasi padora Ne6 «Ilpenen pyHkumuu u 1 1
HENpPePbIBHOCTD)
Tema 6 | IlpousBonHasi pyHKUMH 9 2 6 1
brok 1 | IlpousBoanas GyHKUUU 8 2 6
KonTtpoJuabHasi padora Ne7«IIpou3BogHas pyHKIHN 1 1
HToroBasi KOHTpPoO/IbHas1 padoTa 2 2
Hroro: 96 25 61 10
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COAEPKXAHUE INTPOI'PAMMBI 10 kaace
AJI'EBPA

TEMA 1. O0mue cBoiicTBa ypaBHeHHII 1 HepaBeHCTB (8 yacoB).
bnok 1. (7 4acoB) PaBHOCMIBHOCTH ypaBHEHUMH U HepaBeHCTB. CocTaBieHHE
LENOYKHU CJIEICTBUM, aHAIU3 MPUYUH U MOTEPh, MpuoOpeTeHust KopHen. Perenne
JIpOOHO-pallMOHAIBHBIX HEPABEHCTB METOZOM MHTEPBaJIOB. Perienue ypaBHeHU 1
HEPABEHCTB, COAEPIKALUX MOIYIIb.

KontposbHasi padora no teme «O01mme cBOMCTBA yPABHEHUI U HEPABEHCTB»
(1 gac).

TEMA 2. Muorouwiensl (17 yacos).
bnok 1. Heable uynciaa (6 yacos).
Pemenne 3amau nepebOpoM OCTaTKOB, B TOM YHCIIE UCIIOJIB3YsI CBOMCTBA MPOCTHIX
yucen. Pemienne 3a1ad Ha 1€IMMOCTD U IPU3HAKU AenuMOocTH. OCHOBHAs TeopeMa
apumeTuku. Perenne IMHEWHBIX YpaBHEHUN C JByMSI HEM3BECTHBIMH B IIEITBIX
yycaax. Pemenne npocTenmx ypaBHEHAN B LIEIbIX YUCIaX.
bnok 2. Muorouaensl (10 yacos).
Teopema O [€JICHUM MHOTOWICHOB C OCTarkOM. BeiaeneHne nemod vactu
anreOpandeckoit apobu. Mertoq HeomnpeneneHHbIX KoddduuuentoB. Teopema
Buera 114 ypaBHEHUM BBICIIIUX CTETICHEMN.
KontposabHnasi padora mo reme «MHuorowienb» (1 gac).

TEMA 3. Tpuronomerpus (26 yacos).
bnok 1. Tpuronomerpuueckue popmyJibl (6 4acoB).
TpuroHomerpuueckass OKpyKHOCTb. EquHuiel usmepenus ymos. CHHYC, KOCUHYC,
TaHreHC, KoTaHreHc. CBoiicTBa TpuUroHOMETpuuecKkux ¢GyHKud. Dopmynsl
TpuronomeTpuu.  I[IpeoOpa3oBaHusi  TPUTOHOMETPUYECKUX  BBIPAKEHUH B
COOTBETCTBUM C IIOCTABICHHON 3aa4€H.
bnok 2. Tpuronomerpuyeckue (yHKIHH U OOpPaTHbIe TPUIOHOMETPHYECKHE
¢pynkuuu (6 yacon). 04
TpuroHomeTpuueckue byHKIMH: CBOICTBA, rpaduk. OOpatHbie
TPUTOHOMETpUYECKUN  (QyHKUMU: cBoWictBa u rpaduk. [IpeoOpazoBanus
BBIPAKEHUM, CoeprKaIIMX OOpaTHbIE TPUTOHOMETPUUYECKHUE (DYHKIUH.
KonrposasHnasi padora mo reme «Tpuronomerpudeckune pynxkuum» (1 gac).
bnok 3. TpuronoMerpnyeckue ypaBHeHUs] U HePaBeHCTBA, UX cucrembl (12
4acoB).
Pemienne OCHOBHBIX THIIOB TPUIOHOMETPHUYECKMX YpaBHEHMH. Meton BBeneHus
BCIIOMOTaTEIbHOTO apryMeHTa. Tpuronomerpuueckue ypaBHEHUS C
uccienoanueM OJ13. VYpaBHEHHMs CMEIIAHHOIO THWIA. TPUTOHOMETPUYECKUE
HepaBeHCTBAa. (CHCTEMBl TPUIOHOMETPUYECKUX YPABHEHUH W HEPaBEHCTB.
YpaBHEHUS U CUCTEMBI YPABHEHUH C ITAPAMETPOM.
KonTposbHasa paGora mno Teme «TpuroHomerpmyeckue YypaBHEHHSA W
HepaBeHcTBa» (1 yac).



TEMA 4. KopeHnb, cTeneHnb, jorapugm (26 yacon).
bnok 1. Kopenb HaTypaibHOM cTeneHHu (6 4acoB).
O606menue nonstusa creneHu. [lonstue kopHs ctenenu n. CBoMcTBa KOpHEH
YeTHOM M HeueTHoM crerneHu. [IpeoOpa3oBaHusl CTENEHHBIX M MPPALMOHATbHBIX
BbIpaXeHUU. lppanuoHanbHble YypaBHEHUS UM HEPABEHCTBA. YPAaBHEHUA U
HEPABEHCTBA C ITapaMETPOM.
KonTposbHnas padora no reme «Kopenb HaTypaJibHO# cTenenn» (1 4yac).
bnok 2. Jlorapudpmudeckas u nokasarejbHasi pynkuus (18 gac).
IToxazarenbHas QpyHkuus. [lokasarenpHble ypaBHEHUS U HepaBeHcTBa. Jlorapugwm:
omnpeneneHue, cpoiicrBa. Jlorapupmuueckas ¢Qynxuusa. Jlorapudmuueckue
YPAaBHEHUS U HEPABEHCTBA. VICIOIb30BaHNE CBOMCTBA MOHOTOHHOCTH CTEIICHHBIX,
NOKa3aTeJbHBIX U JIorapupMuiecKux (QyHKIUI IpU pelIeHuN HepaBeHCTB. Meton
panuoHanu3auuy (METOZ 3aMEHbl MHOXKUTENIEH). YpaBHEHMsSI U HEPAaBEHCTBA C
IapaMeTpamH.
KonTposbHasa pabdora mo Tteme «Jlorapupmudeckassi W MOKa3aTelbHasi
¢pyukuus» (1 gac).

TEMA 5. Ilpenesa n HenpepbIBHOCTh pyHKUIMHU (9 4acoB).
bnoxk 1. Tlpenen nocieoBaTeJIbHOCTH (2 4acoB).
Omnpenenenune  mpenena  mocienoBarenbHOCTH.  CBOWCTBA  CXOAAIIUXCS
IIOCJIEZI0BATEIBHOCTEH. Apudmernueckue JEeNCTBUS CXOSAIINXCS
nocienosarenbHocTel. [Ipenen MOHOTOHHOH MOCieI0BaTeIbHOCTU. Bpluncienue
IPEJENIOB IIOCIIEA0BATENIHOCTH.
bnok 2. Ilpenesn u HenpepbIBHOCTH PyHKIMH (8 4acoB).
[Ipenen dynxkuuu mno IeitHe m Komm. Ilpenen ¢yHkimu Ha OECKOHEUHOCTH.
ITpenen ¢ynxnuu B Touke. OJHOCTOPOHHUE MpeAesbl. BeluncieHue mpenenos.
3ameyaresbHbIA Mpeen.
AcumnToTtsl rpadukoB (yHKumu. HenpepriBHOCTH (QyHKUIMH B TOYKE U Ha
npomexyTke. CyliecTBOBaHHE HEMPEPHIBHOCTU 00PAaTHOM PyHKIIUH.
KonTposbHas padora no reme «Ilpenes u HenpepbIBHOCTH GyHKIun» (1 yac).

TEMA 6. IIpon3BoaHas pyHKUMSA (82t51ac013).
baok 1. llpon3Boanas pyHkuuu (7 4acos).
[Ipupamenue aprymenrta, mnpupamieHue QyHkuuu. 3afayd, NOPUBOASIIME K
NOHATUIO TMpou3BogHOW. OnpeneneHue MNPOU3BOAHOW (GYHKIMU B  TOUKE.
Brruuciienue npousBogHONW 10 onpenesicHno. DU3ndyeckuil, reoMEeTPUUYECKUU
cMmbic mipou3BonHOM. IlpaBuna auddepenuupoBanus. Tabmuua TPOU3BOIHBIX.
Boluncienrie npon3BOAHBIX 3JIEMEHTAPHBIX (DYHKIIUMA.
Kontposabnas padora no reme «IlpousBognas pynkuum» (1 gac).
Hrorosasi koHTpOILHASI padoTa (2 yaca).



10 KJTACC [64 yaca, 2 yaca B HeeJ10]
YUYEBHO-TEMATUYECKHWMH IIJIAH 10 KJIACCA

T'EOMETPHUA
Oo0uee B Tom yuciae
Ne HalMeHOBAHIE TeM 1 G10KOB Kon4ecTBO | Teoperuveckue | [lpaktudyeckue | KonTposbHbie
Y4eOHbIX 3aHATHSA 3aHATHS padoThI
4acoB
Tema 1 AKCHOMBI CTepeoMeTpUH 1 0,5 0,5
Tema 2 ITapajieIbHOCTD NPSAMBIX H INIOCKOCTEH 11 3 7 1
brok 1 [TapaienbHble IPSIMBIE B IIPOCTPAHCTBE 2 1 1
brnox 2 [TapamienbHOCTH NPSAMOM U IIIOCKOCTH 3 1 2
biok 3 [TapannensHOCTh MIIOCKOCTEN 5 1 4
KonTtpoabHnasi padora no teme «IlapajuiesibHOCTH 1 1
NMPSIMBIX U MJIOCKOCTEN»
Tema 3 IepneHAUKYJISIPHOCTD NPAMBIX U IJIOCKOCTEH 11 3 7 1
biok 1 [leprieHAMKYJISIPHOCTH IPSIMOM U TNIOCKOCTH 3 1 2
brox 2 [IepnieHAUKYJIAPHOCTD IIIOCKOCTEH 3 1 2
brnoxk 3 Paccrosinue B mpocTpaHcTBe 4 1 3
KonTpoabhas padora no teme «IlepnenaukyJasipHoCTh 1 1
NPAMBIX H IIOCKOCTEi»
Tema 4 JlexkapToBbI KOOPAMHATHI U BEKTOPHI B POCTPAHCTBE 7 2 4 1
biok 1 BekTopHbIil MeTOA B TPOCTPAHCTBE 2 1 1
biok 2 KoopnuHarHblii METOT B IPOCTPAHCTBE 4 1 3
KonTtpoJsbHast padora no teme «Pemenue 1 1
reoMeTpM4YecKMX 32124 BEKTOPHBIM U KOOPAMHATHBIM
MeToxaMm»
HTorosasi kOHTpO/IbHAsE padoTa 2 2
Hroro: 32 8,5 18,5 5
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COAEPKAHHUE ITPOI'PAMMBI 10 kiace
I'EOMETPUA

TEMA 1. Axkcuomsl ctepeomerpun (1 gac).
AxcuoMsbl ctepeomeTpun. CnenctBust n3 akcnoMm. CriocoObl 3a71aHust TIIIOCKOCTH.

TEMA 2. ITapa/uiesibHOCTb NPAMBIX U IUI0cKocTei (11 yacoB).
bnox 1. IlapannejbHble NpsiMble B IPOCTPaHCTBe (2 yaca).
Knaccudpukanuss B3aUMHOIO  pacIoNIOKEHMs] MpsMbBIX B IpocTpaHcTBe. [Ipu3Hak
NapaJuIenbHOCTH IpsMbIX. CKpenuparomuecs npsMble. YIoil MeEXIy NpsSMbIMU B
IPOCTPAHCTBE.
bnok 2. IlapaniiesibHOCTH PSAMOI U MJIOCKOCTH (3 yaca).
Onpenenenus. [IpuzHak napamieabHOCTH OPSAMOM U IIIOCKOCTU. CyLIECTBOBAHUE U CIIOCOO
IIOCTPOCHHUSI IPSAMOM, TAPAJLIEITBHON JaHHOM TUIOCKOCTU U IIPOXOIAILEH Yepes3 JaHHYIO
TOYKY, HE JIEXKAIIYIO B 3TOH IUNIOCKOCTU. TeopemMbl 0 mapaJyIeNbHbIX IPSIMBIX U IUIOCKOCTSIX.
bnok 3. IlapansielbHOCTD II0CKOCTEH (5 4acoB).
[IpuzHak  mapaymienbHOCTH  IUIOCKOCTed. CBOMCTBa  MapajuleNbHBIX  IJIOCKOCTEM.
N3o00paskeHne TpPOCTPAHCTBEHHBIX (UTyp Ha TIOCKOCTH. [locTpoeHue cedeHuii (MeTon
cies1a, METO/ NapajljIeIbHOrO IEPEHOCA).
KonTpoubHas padora no teme «Ilapajuie1bHOCTH NPSAMBIX M IUIOCKOCTEW» (1 yac).

TEMA 3. IlepneHauKyJISIPHOCTH NPAMBIX U MJI0cKkocTel (11 yacoB).
bnok 1. IlepneHauKyJISIPHOCTH NPSAMOI U IJI0OCKOCTH (3 yaca).
[Ipu3Hak nepneHANKYIAPHOCTH NMPSAMON M IUIOCKOCTH. [locTpoeHue mnepneHIuKyIsipHbIX
npssMod M 1iockocTd. CBOWCTBA NEPHNEHOUKYISPHBIX IMPSMOM U IUIOCKOCTH.
[leprieHnuKynsip M HAKJIOHHAs. Teopema O Tpex NEPHEHAUKYIIAPAX. YTOI MEXAY MPSMOU U
MJIOCKOCTBIO.
bnok 2. llepnieHAUKYJISIPHOCTB II0CKOCTEH (3 yaca).
[Ipu3HaK NepneHIUKYIIPHOCTH IIOCKOCTE. CBOWCTBA NMEPHEHAMKYISPHBIX IJIOCKOCTEM.
VYron mexay naByms IuiockocTsMu. OOHIMI NEpHeHIUKYISp JBYX CKpPEUIMBAIOIIMXCS
MPSAMBIX.
bnok 3. Paccrosinue B npocTrpancTse (4 yaca).
PaccrositHue Mexay CKpelmMBarOlUMUCA HOpsMbIMU. [IpuMeHEHHEe OpPTOrOHaJIBHOIO
IPOEKTUPOBAHUS B TEXHUYECKOM YEPUYEHUHU.
Paccrostnue ot touku no ¢urypsl. Paccrosiuue mexay durypamu. ['eomerpuueckue mecra
TOUYEK, CBA3AHHBIE C PACCTOSIHUSIMHA B IPOCTPAHCTBE.
KonrposbHas padora nmo teme «llepneHIMKYJAPHOCTh NMPAMBIX H ILIOCKOCTe» (1
qyac).

TEMA 4. /IlekapToBbl KOOPAMHATHI U BEKTOPHI B MPOCTPaHCcTBE (7 4acoB).
bnox 1. BeKkTopHBIii METOA B IPOCTPAHCTBE 2 Yyaca).
Bektopet B mpoctpaHctBe.  CkansipHOe€ — Npou3BedeHUE  BeKTOpoB.  [IpusHak
NEPIEHANKYISIPHOCTH JBYX BeKTOpoB. KomiutanapHbele BeKTOpbl. PaznokeHue BekTopa Ha
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IUIOCKOCTH. Pa3noxkeHue BeKTOpa IO TPeM HEKOMIUIaHapHbIM BekTopaM. IIpumeHeHune
BEKTOPHOTI'O METOJIa K PELICHUIO CTEPEOMETPUYECKUX 3a]1a4.

bnok 2. KoopauHaTHbIi MeTO B IPOCTPaHCTBe (4 yaca).

JlekapToBa IpsIMOYTOJIbHAsI CHCTEMa KOOpAMHAT B MPOCTpaHcTBe. KoopauHartel BekTOpa B
npocTtpaHcTBe. JIuHEHHbIE onepanuu, CKAISIPHOE NPOW3BEICHHE, IPOEKLHUsS BEKTOpA.
JlekapToBbl IPSIMOYTOJIbHBIE KOOPAMHATHI TOYKU. 3agaHue (Uryp ypaBHEHUSIMU U
HEPaBEHCTBAMHU: YPABHEHHUE INIOCKOCTH, MPsAMasi B IPOCTPAHCTBE B KOOpAUHATaX. B3aumHoe
pacmnoioKeHne NpsIMOM M IJIOCKOCTU B KOOPAMHATHOM (opme. YIiibl MEXIy MpsIMBIMUA U
IJIOCKOCTAMHM B KOOpJAMHaTax. PaccTosiHue 0T TOYKH 10 MJIOCKOCTH B KOOPIMHATAX.
KonTposibHass pa0ora mo Teme «PemeHue reoMeTpH4ecKHMX 3a4a4 BEKTOPHbBIM H
KOOPAMHATHBIM MeToaaMmm»» (1 gac).

HNTorosasi KOHTpPOILHAs padora (2 yaca).
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11 KJACC [96 yacoB, 3 yaca B HeJieJI10]

YYEFHO-TEMATHYECKWMH ILJIAH 11 KJIACCA

AJI'EBPA
Ne HaunmeHnoBauue TeM 1 OJIOKOB OO01mee B 1.u. B 1.u. K.P.
KOJIMYECTBO TEop. np.
y4eOHBIX
4acoB
Tema 1 IIpou3BoaHas U ee NpUMeHEHHSI 16 4 11 1
bmoxk 1 [TpousBogHbie 5 2 3
biok 2 [IpuMmeHeHne npou3BOIHON 10 2 8
KonTpoasHnas padora no teme «IIpousBoanasi u ee npuMeHeHHE» 1 1
Tema 2 IlepBooOpa3Hasi 1 MHTErpaJbl 18 6 11 1
biok 1 [TepBooOpa3Hasi 1 HEOTIPEACICHHBIN HHTETPa 6 2 4
bnox 2 OmnpeneneHHblil HHTErpai 4 2 2
biox 3 JuddepenunanbHble ypaBHEHHS 7 2 5
KonTpoubHnasi pabora no teme «HeonpeneneHHblil 1 onpeaeaeHHbIH 1 1
HHTerpaibl, 1M pepeHuaIbHbIC YPABHEHUA»
Tema3 | KommiekcHble ynciia 10 3 6 1
biok 1 OmnpeneneHne KOMIIEKCHOTO YUCIIA. 4 1 3
brok 2 JlercTBUS ¢ KOMIIJIEKCHBIMU YUCIIAMU 5 2 3
KonTpoubHnas padora no teme «KomiiekcHble 4ucjia» 1 1
Tema 4 | Teopusi BepossTHOCTei 12 4 7 1
biox 1 OmnpeneneHust BEpOATHOCTH 2 1 1
bnox 2 TeopeMbl YMHOKEHHUS U CII0KEHUS BEPOATHOCTEH 4 1 3
biok 3 dopmyiia MOJHOM BEPOSITHOCTH, Teopema baiieca, Teopema bepnyinu 5 2 3
KonTpoasHas padora no teme «Teopusi BeposiTHOCTEH» 1 1
Tema 5 YpaBHeHus1 1 HEPABEHCTBA 38 0 37 1
biok 1 OO011 METOTIBI pellieHUsT YypaBHEHU 1 HEPABEHCTB 4 0 4
biok 2 HNppannoHanbHbie YpaBHEHUS U HEPABEHCTBA 6 0 6




bnox 3 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHUS U HEPAaBEHCTBA 10 0 10
biok 4 YpaBHEHHs 1 HEPABEHCTBA C IMapaMeTpaMu, HECTaHIAPTHBIC CITOCOOBI 17 0 17
pelIeHrs ypaBHEHUN U HEPAaBEHCTB
KonTpoabHasi padoTa no teMe «YpaBHeHUS U HEPABEHCTBA» 1
HTorosasi KOHTPOJIBLHAA padoTa 2
Hroro: 96 17 72




COIEPKAHUE ITPOI'PAMMUBI 11 knace
AJI'EBPA

TEMA 1. IIpou3zBognasi u ee npumeHenus (16 gyacos).
bnok 1. IlpousBoanbie (5 yacos).

Tabnmuma npousBogHbix. CrokHas ¢yHKIUS. Breruncnenune mnpou3BOgHON (YHKIUH.
[IpousBoaHas 0O6paTHOM PYHKIIHH.
bnok 2. llpumenenue npou3BoaHoi (10 yacos).

3amadya 0 KacaTesJbHOW. YpaBHeHue KacaresnbHOW. MccienoBaHue (QyHKIUHM C MOMOILBIO
npousBogHONW. Bropas mnpousBoanas. Beimykibie ¢ynkuun. Iloctpoenue rpaduxos
GyHKIUI C MOMOILIBI0 MPOU3BOAHOHN. PemieHue pasnuyHbIX 334ad € MOMOIIBIO
npou3BoaHod. KonTposabHas padora mo teme «Ilpom3Bognasi m ee mpumeneHus» (1
qyac).

TEMA 2. IlepBooOpa3nas u unTerpaJbi (18 yacon).
bnok 1. IlepBooOpa3Hasi u HeonpeaeJeHHbIA HHTErpaJ (6 yaca).

ITepBooOpasnas. Heonpenenennslii nurerpan. HeonpeneneHHble HHTETpalibl 3J1EMEHTAPHBIX
¢yskuuii. OCHOBHBIE CBOMCTBA HEOIIPEIEIICHHOIO UHTETpaa.
bnok 2. OnpenesieHHbl HHTErpaJ (4 4acos).

[nomanp kpuBoOIMHEHON Tpanenuu. OnpeneseHHb nHTerpain. CBoHCTBa ONPEICICHHOTO
uHTerpana. Haxoxaenue miomiaei u JJIMH KpUBBIX. Perenne puznueckux 3aaay.

bnok 3. Judpdepennuanbubie ypaBHenus (7 yacoB). (uddepenunaibabie ypaBHEHHS C
pasmensiomuMucs  niepeMeHHbIMU.  JIuHelHbie  auddepeHnnanbHble  ypaBHEHUS  C
MOCTOSIHHBIMU KO3 (UIIMEHTaMH TEepBOro u BTOporo mnopsaka. Jduddepennumansrnoe
ypaBHEHHE TAPMOHHYECKUX KOJICOAHUI.

KonrpoabHasi padora mo teme «HeompenejieHHbII W OnpeaeJeHHbI HMHTErpaJbl,

au¢ppepeHunaababie ypasHeHus» (1 gac).

TEMA 3. Kommiekcubie yucia (10 gacos).
bnok 1. OnpenesieHne KOMILUIEKCHBIX YuceJ (4 yaca).
Onpenenenue KOMILUIEKCHBIX yucel. ['eomeTpuueckas WHTEpIIpETaLHsl.
Tpuronomerpuyeckas ¢popma 3arucu.
bnok 2. JleiicTBHS ¢ KOMILIEKCHBIMH YHCJIaMH (5 4acoB).

JlericTBUSA ¢ KOMIUIEKCHBIMU yuciaamu. Popmysia Myaspa. KopHM M3 KOMIUIEKCHBIX YHCEIL.
KoMmmiekcHple umciaa Kak MpeoOpa3oBaHME IUIOCKOCTH. KoOMIUIEKCHbIE 4YHCla W
MHOT'OUJIEHBI.

OcHoBHast TeopeMa anreopsl. [IprMeHeHne KOMIUIEKCHBIX YHCEIL.

KonrpoabHas padora no teme « KomiuiekcHunie unciia» (1 gac).
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TEMA 4. Teopus BeposiTHocTeil (12 4acoB).
bnok 1. Onpenenenust BEepOSITHOCTH (2 yaca).

Kiaccuueckoe omnpeneneHne BepoOsSTHOCTU. ['eomerpuyeckass BEpOATHOCTb. Y CIOBHAas
BEPOSITHOCTb.

bnok 2. TeopeMbl CJI05KeHUSI 1 YMHOKEHUS BEPOATHOCTEH (4 4acoB).

brox 3. ®opmyJa 1noJiHOW BepoATHOCTH, Teopema baiieca, Teopema bepHy/un
(S4acoB).

®opmyiia noiaHou BepossTHOCcTH. Dopmyna baiieca. @opmyna bepryim.
KonrpoabHasi padora no reme «Teopusi BepositHocreii» (1 yac).

TEMA 5. YpaBHenusi u HepaBeHcTBa (38 yacos).
bnok 1. O0uue MeToabl pelieHUs YPABHEHUI M HEPABEHCTB (4 4acoB).
bnok 2. UppanuoHajibHbIe YPABHEHUS U HepaBeHCTBA (6 YacoB).
bnok 3. Iloka3zaTesibHbIEe M JIOrapupMuYecKue ypaBHeHUus1 U HepaBeHcTBa (10 yacos).
bnok 4. Meroasbl pemieHus 3aga4 ¢ napamerpoM. HecranaaprHblie 3aqaum, CBsi3aHHbIE
C YPABHEHUSIMHU U HepaBeHcTBaMu (17 yacos).
KonTpoabHasi padora mo reme «YpaBHeHus U HepaBeHCTBa» (1 yac).

Hrorosas koHTpOIBbHAsA padoTa (2 yaca).
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11 KJACC [32 yacoB, 1 yaca B HeJeJ110]

YYEBHO-TEMATHYECKHWH ILJIAH 11 KJIACCA

I'EOMETPUS
No HaumenoBanwue TeM 1 0J0KOB Oomee B 1.u. B 1.u. K.P.
KOJIMYECTBO TEOP. np.
yueOHBIX
4acoB
Tema 1 | MHOrorpaHHMKH 9 2 6 1
bnox 1 | Ilpuzma 4 1 3
bnok 2 | Ilapannenenunesn u nupamuaa 4 1 3
KonTpoabHas padora no reme «MHOrorpaHHUKH» 1 1
Tema 2 | Tesa Bpamenust 6 2 3 1
biok 1 | Humuaap 2 1 1
biok 2 | Konyc u map 3 1 2
KonTpoabHast padora no teme «Tesia Bpamenus» 1 1
Tema 3 | O0beMbI U IJIOIIAIN IOBEPXHOCTEH 9 2 6 1
brok 1 | O6bem 4 1 3
brok 2 | [Imonragu 60KOBBIX MOBEPXHOCTEH 4 1 3
KonTposbHas padora nmo teme «O0beMbl U IJIOIIAAHA TOBEPXHOCTE 1 1
Tema 4 | U30paHHble BONPOCHI IVIAHUMETPHHI 6 5 1
bnox 1 | Pemenue TpeyroibHUKOB 2 2
bnox 2 | OxpyxHOocTH 2 2
biok 3 | 3agaun Ha mocTpoeHue 1 1
KonTposbHast padora no teme «M30paHHbie BONPOCHI IJIAHUMETPUMN» 1 1
HTorosasi KOHTpoJIbHASA padoTa 2 2
Hroro: 32 6 20 6
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COIEPKAHUE INTPOI'PAMMUBI 11 knace

I'EOMETPHUA

TEMA 1. Muororpanauku (9 yacos).
baok 1. llpusma (4 yacos).

JIByrpaHHbiii yroj. TpexrpaHHblM W MHOTOTPAHHBIA yribl. MHoOrorpanHuk. Ilpusma.
N3o0pakeHne npu3Mbl U IOCTpoeHUe ee ceueHui. [Ipsmas nmpusma.
brok 2. Ilapananenenunen u nupamuaa (4 4acos).

[Ipssmoyronbublii napaimenenunen. [lupamupa. IloctpoeHune nupaMusibl U €€ IJIOCKUX
ceyeHuil. Yceuennas nupamuzaa. [IpaBunbHas nupamuga. [IpaBusibHble MHOTOTPAHHUKH.
KonTpoabnasi pabora no reme « MHororpanHukmn» (1 gac).

TEMA 2. Tesna Bpamenus (6 uacos).
bnok 1. naunap (2uaca).

Humuuanp. Cedenus: MUIMHApPA IOCKOCTIMU. BrimcanHast u onvcaHHasi IpU3MBl.
bnok 2. Konyc u map (3 4acoB).

Konyc. CeueHus koHyca IUIOCKOCTAMU. Bnucannas u onucanHas nupamuiasl. [llap.
Ceuenne mapa 1iockocThlo. Cummerpusi mapa. KacarenbHasi IJIOCKOCTh K - IIapy.
[Tepeceuenne nByx chep. Brnucanusie n ommrcanHble MHOTOTPpAaHHUKH. O TIOHATUU TeJa H
€ro MOBEPXHOCTU B FT€OMETPHHU.

KonTposbnasi pabora no teme «Tesa sBpamenus» (1 gac).

TEMA 3. O0beMbl U IJI0IA1M OBepPXHOCTEl (9 4acoB).
bnok 1. Oobem (4 yacoB).
[Tonstue ob6bema. OOBeM MPAMOYToJIBHOTO Tapamienenuneaa. OO0beM HaAKJIOHHOTO
napaenenunena. O0veMm mnpusmel. PaBHoBenmmkue Tena. OO0bem mmpamuiabl. OO0beM
yceueHHoH nupamuabl. O0bemMbl To00HBIX Ten. O0bem nuinuHapa. O0beM KoHyca. O0beM
ycedeHHOro konyca. O0bem mapa. O0beM MapoBOro CETMEHTa U CEKTOpa.
bnok 2. Tlnomaau 60koBbIX OBepPXHOCTEl (4 4acoB).
[Tnomans OOKOBOW MOBEPXHOCTH HMIWHApA. Ilnomaas OOKOBOHM IMOBEPXHOCTH KOHYCA.

[Tnomans cheprl. KonTposabHasa padora no teme «O0beMbl U MJIOUIAIN OBEPXHOCTE
(1 gac).

TEMA 4. M30paHHbie BONPOCHI VIAaHUMeTPHH (6 4acoB).
bnok 1. Perienue TpeyroJibHUKOB (2 yaca).

Pemienue TpeyronpbHUKOB. BprurciieHne OMCCEKTpUC M MeAMaH TpeyrojibHuka. dopmyia
['epona u npyrue Qopmynsl s miom@aau TpeyrojibHuka. Teopema UYesbl. Teopema
Memnenas.

bnok 2. OxkpyxHocTH (2 4acoB).

CpoiictBa 1 IMPU3HAKXW BIIMCAHHBIX KW OIIMCAHHBIX YCTBIPCXYTOJbHHUKOB. VYrael B
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OKPYHOCTH.
MeTtpuuecknue COOTHOUIEHUS B OKPY’KHOCTH.

bnok 3. 3apaun Ha nocrpoenue (1 yacos).

O paspemmMmocTH 3ajad Ha NOCTpoeHHue. I'eomeTpuyeckue MecTa TOYEK B 3ajadax Ha
noctpoeHue. I'eomerpuueckue npeodpa3zoBaHus B 3a/1a4yax Ha IOCTPOEHUE.

KonrpoabHasi padora mo reme « I30pannblie Bonpocsl miannMerpum» (1 gac).

Hrorosas koHTpoOIbHAsA padoTa (2 yaca).
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3 OPTAHUBALHMOHHO-IIEJAT'OI'MYECKHUE YCJIOBUA
PEAJIM3AIUU TPOI'PAMMBbI

3aHITHS TPOBOISITCS B MOCTOSHHBIX TPYIIIAX yYalTUXCsl, MPOIIEIIINX KOHKYPCHBIH 0TOOP
(ocoOble MaTeMaTHUYECKHE 3aclyTH WIH JIBYXCTYNEHYATHIH KOHKYPCHBIH OTOOp, COCTOSIIUN W3
MUCBMEHHOTO JK3aMEHa M yCTHOTO coOecefoBaHus). ['pynmbl cOpMUPOBAHBI 1O BO3PACTHOMY
PHUHIIAITY.

OcHoBHasi gopma pabOTHI - TEOPETHUECKOE 3aHATHUE, MPAKTHKYM II0 PEIICHUIO 3ajad,
MaTeMaTUYEeCKHE UTPhl U COPEBHOBAHUSI.

3aHATHS TPOBOATCS: B 7 KJacce - 2 paza B

HEJIEJIo 110 2 Yaca);

B 8 KJ1acce B MEPBOM IOJIYTOMU 2 pa3a B HEZeNto: 3 Jaca anreOpsl U 1 yac reoMeTpuu, BO
BTOPOM ITOJTYTOJIMU 2 pa3a B HEJEIO: 1o 2 Jaca anreOphl U 1Mo 2 Yaca TeOMETPHH B HECIIO;

B 9-11 knaccax 3 pasa B Hezento: 110 4 yaca anreOpbl ¥ 2 yaca FeOMETPUH B HEJICITIO.
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2018. -201c.

16.  Yynkos, [1.B. Apudmernueckue 3agauu. - M.: MITHMO, 2017. - 64 c.

17.  IOpuenko, E.B., FOpuenko, E.E. YpaBHeHus ¢ mapameTpom 1 HECTaHIapTHbIE 3a-
nauu. 7-9 knacc. - M.: MITHMO, 2017. - 86 c.

36



I" eomerpus
1. http://geometry.ru/

2. http://www.problems.ru/ - ”HTEpHET-TIPOCKT «3agaumny.

3.http://zadachi.mccme.ru/2012/#&pagel - mHPOPMAITMOHHO-TIOUCKOBAsI CUCTeMa «3ajadn
110 TEOMETPUNY.

4.banasn, 3.H. ['eomeTpus: 3agaun Ha TOTOBBIX uepTexkax: 7 -9 kmaccel/ABT. J.H.ba- nasH.
- PoctoB u/]1: ®enukc, 2013. - 233 c.

5.bnunkos, FO.A. T'eomerpusi. 3agaun Ha noctpoeHus. - M.: MIITHMO, 2016. -155 c.

6.baunkos, 10.A., I'opckas, E.C. Bniucannslie yrisl. - M.: MITHMO, 2017. -168 c.

7.Teomerpus. 10 knace. (yrimyonenHoe u npoduiasHoe o0ydeHue). / ABT.: [lotockyes E.B.,
3BaBuu JL.U. 6-e u3a., crep. - M.: 2008. - 224 c.

8.'eomerpus. 11 kmace. (yriyonennoe u npodpunbHoe o0yuenue). /ABT.: [Totockyes E.B.,
3BaBuy JI.W. 2-e uzn., crep. - M.: 2004. - 368 c.

9. I' eomerpus. 7-9 kmaccel. Yueonuk. / ABT. Illapeirun NU.®. - M.:IIpoceemienue,
2012. - 464 c.

10.  T'eomerpus. YueOnuk as 10-11 kimaccos. /ABT. [loropenos A.B.13-e u3z. - M.
[Ipoceemenue, 2014. - 175 c.

11. Teomerpusi. Yuebnuk s 7-9 xmaccos. / ABt. [Toropenos A.B. 2-e u3za. - M.: Ipo-
cemenue, 2014. - 240 c.

12.  T'onoBuna, JI. ., Arnom, U. M. Uaaykuus B reometrpun. - M.: MITHMO, 2019. - 96

13.  Topaun, P. K. [Inanumerpus. 7-9 knaccel. - M. MITHMO, 2019. - 416 c.

14.  3us, b. I'. 3agaun o reomerpuu. 7-11 knaccel: yuebHOE TTocoOHUe 115t 00IIE00pa30-
BaTeNbHBIX opranusamnuii. /ABT.: b. I'. 3uB, B. M. Meiinep, A. I'. bapxanckuii. - M.: I[IpocBemenue,
2019.-271 c.

15.  IIpacomnos, B. B. 3amauu no reomerpuu. 10 kinacc. - M.: MITHMO, 2019. - 96 c.

16.  IIpaconoB, B. B. Pemienue 3amay MOBBIIMIEHHON CI0XHOCTH IO reoMeTpuu. 7 -9
KJIacchl: yueOHoe rmocobue aiisa obmeoOpazoBarenbHbix opranuzanuii// [lox pea. B.B. IIpacosoga. -
M.: Ilpocsemenue, 2019. - 239 c.

17.  IIpaconos, B.B. 3agauu no mianumerpuu. - M.: MITHMO, 2019. - 640 c.

18.  IIpacomnos, B.B., llapeirun, U.®. 3amaun no crepeomerpun. (Boimyck 19 cepum
"bubnuoreka matematuueckoro kpyxka'"). - M.: Hayka, 1989. - 288 c.

19.  Crubnes, A.W. I'eomeTpus Ha NOABMKHBIX uepTexkax. - M.: MITHMO, 2019. -184c.

37



