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IMacnopT nmporpamMmsI

Knacc 5-9
[Ipenmet Marematuka
Yposens nporpammbl | bazoBsiit

KomnnuecTBO 4acoB B
HENIEITIO0

5 kmacc — 64, 6 xmacc- 64, 7 Kmacc- 64, 8 kiacc- 6 4, 9 xnacc-

6 4.

KomnnuecTBO 4acoB B
Tox

5 knacc — 204 4, 6 kmacc- 204 4, 7 xnacc- 204 y,

8 xmacc- 204 4, 9 xmacc — 204 4.

Pabouas nmporpamma
COCTaBJICHA B
COOTBETCTBHH C
TpeOOBaHUSAMU

1. ©1T0C 000

PaGouas mporpamma
COCTaBJICHA HA OCHOBE

1. Maremaruka: nporpammsbl: 5-11 kmaccer (5-6 kmaccer)( A.T.
Mep3smnsik, B.b.ITononckuit, M.C. fAxup u ap.)- M.:Benrana-

MIPOrpaMMBbI I'pac,2018r.
2. CocraButenb T.A.bypmucrtpona . Anredpa. CoopHUK pabounx
nporpamm. 7-9 Kiaccel: yaeOHOe mocooue s
00111e00pa3oBaTeIbHBIX OpraHU3aliii.— 3-€ u31., — M.:
[IpocBemienne, 2018 T.
3. CocraButens: B.®.byry3os.I'eomerpus. Pabouas mporpamma k
yuebHuky JI.C. AtaHnacsiHa u Apyrux. 7-9 kiacchl :: mocodue Jyis
yuauteseil o01eoopa3oBaTeabHbIX OpraHu3anui, 3-e usnanue, , M.,
«ITpocsemenuer, 2018 r

YyeOHUK 1.Mep3msixk A.I'. MaremaTtuka. 5 ki1.: yue6.11s1 o01ieodpaszonar.

opraHuzamui. — 2-e u3l., crep.— M.: Benrtana- I'pad,2018r.- 307c¢.:

2. Mep3nak A.I. MaremaTtuka. 6 kJ1.: yue0.171s 0o01meo0pa3oBar.
opraHuzamui. — 2-e usj., crep.— M.: Benrtana- I'pa,2017r.- 304 c.:

3.ABT. FO.H. MakapsrueB u ap.noj pegakiueit C.A. TeasKoBCKOro.
Auareopa 7 ki, . -6-¢ uzn., crep.- M.: Ilpocsemenne 2016 r.

4. Ast. FO.H. MakapsiueB u ap.noj peaakiueid C.A. TeasaKoBCKOro.
Auareopa 8 ki, . -5-e uzn., crep.- M.: Ilpocemenue 2016 r.

5. ABT. IO.H. MakapsriueB u ap.. Aaredpa 9 ki, . -4-e uzn., crep.-
M.: IIpocsemenue 2017 r.

6. Ast. JI.C. AtanacsH u ap. 'eometpusi 7-9. M. [Ipocsemienne
2017 r.




IosicHUTeIbHAS 3aIIUCKA
Pabouas nmporpamMmma no matematuke st 5-9 kiiaccoB pa3paboTaHa Ha OCHOBAHUMU:
1. denepanbHOro rocy1apCTBEHHOTO 00Pa30BATEIBLHOTO CTaHIapTa OCHOBHOI'O
o011ero
o0pa3zoBaHusl, YTBEPKIAECHHOIO MPUKa3oM MuHUCTEPCTBA 00Opa30BaHUS U HAYKU
PO
Ne 1897 ot 17 nexabps 2010 r.
2. OOIT OO0 MBOY «llIkoma Ne 168» r.0. Camapa

basucHeblil yueOHbI (00pa3oBaTeNbHBIN) TUIAH HA N3yUYEeHUE MATEMaTHKH B
OCHOBHOU
IIKOJIE OTBOJUT 6 y4eOHBIX 4acoB B HEJENI0 B 5-9 kiaccax.
B 5—6 knaccax uzydaercst mpeamet «MaTtemaTrkay (MHTeTpHUpOBaHHBIN
peMer),
B 7 - 9 kimaccax — «MareMaTukay (BKJIFOYAIOIINN pa3iensl «Anredpay u
«I"eomeTrpusy).

OO6yueHne MaTeMaTHKE B OCHOBHOM IIIKOJIC HAIIPABJICHO HA JTOCTHKCHHE
CJEAYIOLIHUX yeei:
1. 8 Hanpagnenuu TIUYHOCMHO20 PA3BUMUSL!
e (hopmupoBaHUE MPEACTABICHUI O MAaTEMATHUKE KaK YacTH
001I1e4YesIOBEYECKOM KYIbTYPhl, O 3HAUMMOCTH MAaTEMATUKHU B Pa3BUTHU
[IUBUJIM3ALIUNA U COBPEMEHHOTO OOIIECTBA;

® PpAa3BUTHUE JIOTUYECKOTO U KPUTUUECKOI'O MBIIUIEHUS, KYJIbTYPhl pEUH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

(bopMUpOBaHUE UHTE/UIEKTYaIbHONH Y€CTHOCTH U 00BEKTUBHOCTH,
CIOCOOHOCTH K MPEOI0JICHUIO MBICIUTCIIBHBIX CTEPEOTHIIOB, BHITEKAIOIIMX
13 OOBIJEHHOTO OIBITA;

® BOCIIMTAaHHC Ka4CCTB JIMYHOCTH, O6€CH€‘{I/IBaIOHII/IX COIMAJIbHYIO
MO6I/IJII>HOCTI>, CIIOCOOHOCTD IMPpUHHUMATb CaMOCTOATCI/IBHBIC PCIHICHU A,

dbopMHupoBaHUE KaYECTB MBIILIICHUS, HEOOXOAMMBIX JIJIsl aJJaNTAI[uu B
COBPEMEHHOM HMH()OPMAITMOHHOM OOIIECTBE;

® pa3BHUTHE MHTEPECA K MATEMAaTHYCCKOMY TBOPUYCCTBY U MATEMAaTHYCCKHUX
CIIOCOOHOCTEIA;

2. 8 MemanpeoMemHOM HANPAGIEeHUU.!



¢ (hopmMupoBaHUE MPEACTABICHUI O MaTEMAaTHUKE KaK YaCTH
00IIeYeIOBEYECKOM KYIbTYPHI, O 3HAYMMOCTH MAaTEMATHKH B PA3BUTHH
IMBWJIN3ALUA U COBPEMEHHOTO OOIIIECTBA;

® pa3BUTHE MPEICTABICHUN 0 MaTeMaTUKe Kak (popMe OMHCaHUs U METOJIE
NO3HAHUS JEHCTBUTEIBLHOCTH, CO3[JaHUE YCIOBUM JJIsl MPUOOpETEeHUs
NEPBOHAYAIIBHOT'O ONBITA MATEMAaTUYECKOTO MOJEIUPOBAHUS;

e (opmMmupoBaHue 00X CITIOCOOOB UHTEIUICKTYILHOM €SI TEIHHOCTH,
XapaKTEPHBIX JJISI MATEMATUKH U SBJISFOIIMXCS OCHOBOW IMO3HABATEIIHHOU
KyJbTYPBI, 3HAUUMOH IS Pa3IUYHBIX Cep YeTOBEUCCKOMN NI TCILHOCTH;

3. 8 npeOMemHoM HaNnpPAaeIeHUU:
® OBJIAJICHUE MAaTEMAaTUYECKUMU 3HAHUSIMHU U YMEHUSMU, HEOOXOIUMBIMH JIJIsI
IPOJIOKEHUST 00pa30BaHUsl, U3YUCHUSI CMEKHBIX TUCIUIUIUH, TPUMEHEHUS

B IMOBCEJTHEBHOM JKU3HU;

e co3nanue GyHAaMEeHTa JIJIi MAaTEMAaTHYECKOTO Pa3BUTHSI, POPMUPOBAHUS
MEXaHU3MOB MBIIUICHUS, XapaKTEPHBIX U1 MATEMAaTUYECKOU
NEATEIIbHOCTH.

Heabio u3yuyeHuss Kypca MaTeMaTHKHU B 5-6 Kj1accax sBISIETCS
CUCTEMATHUYECKOE Pa3BUTHE MOHATHS YMCIa, BRIPAOOTKA YMEHUM BBITIOIHSITH
YCTHO U TUCBMEHHO apu(PMETHUYECKUE ACHCTBUS HAJ YHCIAMU, IEPEBOIUTD
NPaKTUYECKUE 3a/1a4M HA SI3bIK MATEMATHUKH, TOATOTOBKA YYAUIUXCS K U3YUEHUIO
CUCTEMATHYECKUX KypCOB aire0psl u reomeTpuu. Kypce ctpoutcs Ha HHIyKTUBHON
OCHOBE C IPUBJICYCHUEM DJIEMEHTOB JI€TYKTUBHBIX pacCyXaeHu. B xone
M3YUYEHHUSI Kypca ydaluecs pa3BUBaIOT HABBIKY BBIYKMCICHUI C HATYpaJIbHBIMU
YHCIIaMH, OBJI/ICBAIOT HABBIKAMH C OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMH,
MOJIOKUTEIIbHBIMU U OTPUIIATEILHBIMH YMCIIAMU, TIOJTYYalOT MPEJCTaBICHUE 00
MCIIOJIb30BaHUU OYKB JJIS 3aITUCH BBIPAKEHUN U CBOMCTB aprU(PMETUIECKUX
JNEUCTBUN, COCTABJICHUN YPAaBHEHUN, POIOIKAIOT

3HAKOMCTBO C T€OMETPUUYECKUMU MOHSATUSIMU, TPUOOPETAIOT HABBIKU MOCTPOEHUS
T€OMETPUIECKUX PUTYD.

eanio n3yuyeHus Kypca ajaredopsl B 7-9 Kiaccax siBISICTCS pa3BUTHE
BBIUMCIIUTEIBHBIX YMEHHUM O YPOBHS, MO3BOJISIIOIIETO YBEPEHHO UCITOJIb30BaTh UX
MPU PEIICHUH 3a]1a4 MATEMAaTUKH U CMEKHBIX MPEAMETOB, YCBOCHUE amIapara
YPaBHEHUN M HEPABEHCTB KaK OCHOBHOI'O CPEJICTBA MATEMAaTUYECKOTO



MOJICJIMPOBAHMS 3a]1a4, OCYILECTBIIEHNE (DYHKIIMOHATIBHOM MOATOTOBKH
HIKOJIBHUKOB. Kypc XapakTepu3yeTcsi HOBBIILIEHUEM TEOPETUYECKOTO YPOBHS
00y4YeHHsl, MOCTENEHHBIM YCUIIUEM POJIU TEOPETUUECKUX 00001EeHN 1
JNeAYKTUBHBIX 3aKitoueHuil. [Ipukiaanas HapaBiIeHHOCTh PACKPBIBAET
BO3MOXHOCTb U3y4aTh U PEIIATh MPAKTUYECKUE 3aJaUH.

eablo u3yuyeHHust Kypca reoMeTpuu B 7-9 KJj1accax sIBJIIIETCS CUCTEMaTHYECKOE
U3Yy4YEHHE CBOMCTB T€OMETPUUECKUX (PUTYp Ha MIOCKOCTH, (POPMUPOBAHHE
NPOCTPAHCTBEHHBIX MPEACTABICHUM, PA3BUTHE JIOTUYECKOTO MBIIICHUS U
MOJIFOTOBKA anmapara, He0OX0IUMOTO JUIsl U3yUYEeHUSI CMEXKHBIX TUCHUILIIUH U
Kypca CTEpEOMETPHUM B CTAPIIUX KJIaccax.

JlocTkeHne TTOCTaBICHHBIX IIeJICH MPeayCMaTPUBACT PEIICHHUE CIICTYFOIIINX
OCHOBHBIX 3a/1a4:

- 00eCTICUeHHE COOTBETCTBUSI OCHOBHOM 00pa30BaTeIbHON IPOTrPaMMBbI
TpeboBanusim CtaHaapra

- oOecTieueHHEe MPEEMCTBEHHOCTH HAYaIbHOTO O0IIEro ¥ OCHOBHOT'O OOIIIETO
oOpa3zoBaHus;

- obecrieueHne JOCTYITHOCTH MOJTyYeHHs KaYeCTBEHHOTO OCHOBHOI'O OOIIIETO
oOpa3zoBaHus;

-yCTaHOBJICHHE TPEOOBAHMI K BOCITUTAHUIO U COI[UAM3AIIMU O0YUAIOIIMXCS KaK
4acTu

o0pa3oBaTeIbLHON MPOTrpaMMBbl M COOTBETCTBYIOLIEMY YCUIICHUIO BOCIIUTATEIHLHOTO
NOTEHIINAaa

IIKOJIbI, 00ECTIEYMBAHUIO CIIEIUATU3UPOBAHHOTO TICUXOJIOT0-TIEAArOrMUeCKOro
COTIPOBOXK/ICHUS

KakJ10ro o0ydaromierocs, GOpMUPOBAaHUIO 00pa30BaTeILHOTO Oa3uca,
OCHOBAaHHOT'O HE TOJILKO Ha 3HAHUSX, HO M HA COOTBETCTBYIOIIEM KYJIbTYPHOM
YPOBHE Pa3BUTHSI JIMYHOCTH, CO3/IaHUIO

HEOOXOIUMBIX YCIOBHH s €€ caMopeain3allii;

- obecnieunBanue 3(PPEKTUBHBIX COUYETAHUN YPOUHBIX U BHEYPOUHBIX (OpM
OpraHu3anuu

o0pa3oBaTeILHOTO MPOIIECCa, B3aUMOJICHCTBUS BCeX €€ yUaCTHUKOB;

- BBISIBJICHUE U Pa3BUTHE CIIOCOOHOCTEH OOYJAIOIIMXCS, B TOM YHCIIE IS
OapEHHBIX JETEN;

- OpraHu3aIys THANBUIYAIbHBIX U TBOPUYECKUX COPEBHOBAHUH, MPOSKTHON U
y4eOHO-

HCCJIeI0BATEIILCKON JESTEHHOCTH;



- COXpaHEHHE U YKpeIUIeHne (PU3UIECKOro , ICUXOJIOTHYECKOT0 U COLUAIBHOTO
3JI0POBBS
oOyyJaromuxcs, o0ecrneueHne nx 0e30MacHOCTH.

Ilnanupyembie pe3y/ibTaThbl H3Yy4YeHHs Y4eOHOI 0 mpeaMeTa

JINYHOCTHBIMHU pe3yabTaTaMM U3y4YeHUs TpenMeTa «MaTemaThkay sSBISIOTCS
CJIEYIOLIUE KaueCcTBa:

- HE3aBUCUMOCTb ¥ KPUTHYHOCTh MBIIIJICHUS;

- BOJISL U HACTOWYMBOCTH B JOCTHXKEHUU LIEITH.

CpeacTBOM TOCTHKEHHS 3TUX PE3YJIbTATOB SIBISIETCS:

- chUcTeMa 3a/1aHii y4eOHUKOB;

- IPE/ICTABJICHHAS B yYEOHUKAX B SIBHOM BHJI€ OpraHU3allMs MaTepHrala o
NPUHIIMITY MUHUMAKCA;

- HCTIOJIb30BAHUE COBOKYITHOCTU TEXHOJIOT U, OPUEHTUPOBAHHBIX HA Pa3BUTHE
CaMOCTOSITEIbHOCTH U KPUTUYHOCTH MBILIUICHUS: TEXHOJIOTUS TPOOIEMHOTO
Janora,

TEXHOJIOTHS TPOJYKTUBHOTO YTEHMSI, TEXHOJIOT U OLIEHUBAHUSI.

MeTanpeAMeTHBIMHU Pe3yJbTATAMM U3YUEHHUS Kypca «MaremaTukay sBIsIOTCS
- IepBOHAYANIbHBIE TPEICTABICHUS 00 UIIESX U O METO/IaX MaTeMaTUKU KaK
YHUBEPCAJIbHOM

A3bIKE€ HAYKU U TEXHUKH, CPEJICTBE MOJICIIMPOBAHHUS SIBIIEHUM U MPOLIECCOB;

- YMEHHUE BUJETh MATEMaTUYECKYIO 33/1a4y B KOHTEKCTE POOJIEMHON CUTYyallUU B
OPYTUX NUCIUIUIMHAX, B OKPYKAIOLIEH KU3HU;

- YMEHHUE HAXOJUTh B PA3TMYHBIX HCTOYHUKAX HHPOPMAIIHIO, HEOOXOUMYIO IS
pElIeHHs] MaTeMaTHIeCKUX MPoOJIeM, IPEICTABIATh €€ B MOHATHOU (popme,
MPUHUMATH PEIIEHNE B YCIOBUAX HEMOJHON U M30BITOYHON, TOUHON U
BEPOSITHOCTHON MH(OPMAITNH;

- YMEHHE MOHUMAaTh U UCTIOJIB30BaTh MaTeMaTUUYECKUE CPEICTBA HATJISATHOCTH
(rpaduku, TUarpaMmbl, TAOJIUIIBI, CXEMBI U JIP.) TSl WILTIOCTPAIiH,
MHTEpIpETALUU, apTyMEHTAIIUH;

- YMEHHUE BBIIBUTATh TUTIOTE3bI MPU PEIICHUH YICOHBIX 33/1a4, TOHUMATh
HEO0OXOIMMOCTh UX MPOBEPKH;

- YMEHHE MPUMEHSTh UHAYKTUBHBIC U JIETYKTUBHBIE CIIOCOOBI PACCYKICHUI,
BUJIETh PA3JIMYHbIC CTPATETUHU PEIICHUS 3a/aY;



- IOHUMAaHUE CYIIHOCTH AITOPUTMUYECKUX MPENUCAHUN U yMEHUE JeHCTBOBATh B
COOTBETCTBUHU C MPEITIOKEHHBIM aIrOPUTMOM;

- YMEHHE CaMOCTOSITEIbHO CTaBUTh 1I€JIU, BRIOUPATh U CO3/1aBATh aJITOPUTMBI IS
pelieHns y4eOHbIX MaTeMaTHYECKUX MPOOIIeM;

- YMEHHUE IIaHUPOBATh U OCYIIECTBIIITh AEATeIbHOCTD, HAPABICHHYIO Ha
pelIeHre 3a7a4 UCCIeA0BaTENbCKOIO XapaKkTepa;

IIpeaMeTHBIMHU pe3yJbTATAMM U3yUeHUs TIpeameTa «MaTeMaTukay SBISIOTCS
CJIeIyIOIINe YMEHHUS:

- peleHne MaTeMaTUYECKUX 3a7a4, MX 000CHOBaHUY U MPOBEPKE HANJICHHOTO
pelieHus 3HaHue:

- Ha3BaHUM M TOCJIE0BATEIBLHOCTH YHCEIN B HATYpaJIbHOM psiay B nipeaenax 1 000
000 (c kakoro uyncia HAYMHAETCS 3TOT PsJl, Kak 00pa3zyeTcsl Kaxa0e caeayolee
YHCIIO B ATOM PSALY);

- Kak o0pa3yeTcs Kaxjas cieayromias cuéTHas eIMHUIA,;

- Ha3BaHMS U TIOCJICI0BATEIILHOCTh PA3ps 0B B 3aIIUCH YUCIIA,;

- Ha3BaHUS U TOCJIEI0BATEIILHOCTh IEPBLIX TPEX KIIACCOB;

- CKOJIBKO Pa3psI0B COAEPKUTCS B KAXKIOM KJIACCE;

- COOTHOILICHUE MEXIY pa3psaaMu;

- CKOJIBKO €UHUIL KaXKI0T0 KJIacca COAEPKUTCS B 3alIUCH YUCJIA;

- KaK YCTpOE€Ha NO3ULIMOHHAS AECATUYHAS CUCTEMA CUUCIICHUS;

- €IMHUIIBI U3MEPEHHUS BEIUYMH (IJIMHA, Macca, BpeMs, IIOIIab), COOTHOILICHUS
MEXIy HUMU;

- (pyHKIIMOHATBHOM CBSI3M MEXy TPYNIaMU BEJIUMYUH (IIeHa, KOJTUYECTBO,
CTOMMOCTB; CKOPOCTb, BPEMSI, PACCTOSIHUE; TPOU3BOAUTEILHOCTD TPY1d, BPEMS
paboThl, paboTa);

- IECSITUYHBIX APOOSAX U MpaBUax ACHUCTBUI C HUMU;

- CPaBHUBATH JIECATUYHBIC IPOOH;

- BBITIOJIHATH OTEpaIuu HaJl IECATUUYHBIMU IPOOSIMHU;

- MpeoOpa3oBLIBATH JECATUYHYIO Ip0OHh B OOBIKHOBEHHYIO U HA000POT;

- OKPYTJIATH 1ENbIe YHCIIa U JECATUIHBIC IPOOH;

- MPOLIEHTAX.

Buinonname yctabie Berurcienus (B npeaenax 1 000 000) B ciyvasix, CBOAUMBIX K
BbIUMCIIeHUAM B nipeenax 100, u mucbMeHHbIE BEIYUCIEHUS B OCTATbHBIX
CJIy4asiX; BBINOIHATH MPOBEPKY MPAaBUIBHOCTU BHIYUCIICHUN;

- 8bINOJIHAMbL YMHOXEHUE U aenenue ¢ 1 000;

- 8LIYUCAMb 3HAYEHUS] YUCIOBBIX BBIPAXKECHUH, coaepxkamux 3—4 neiCTBUs CO
CKOOKaMmu u 0€3 HUX;

- peuiams TPOCTHIE U COCTABHbIE TEKCTOBBIC 3aa4H;



- BLINUCHIBATNL MHOYKECTBO BCEBO3MOKHBIX PE3YJIbTATOB (MCXOA0B) MPOCTEMIINX
CILy4ailHBIX 3KCIIEPUMEHTOB;

pewiamsb YAOOHBIM 151 ce0s1 CIocOOOM (B TOM UHUCIIE U C IOMOIIBIO TaOIUIL U
rpadoB) KOMOMHATOPHBIE 3a]Ja4K: HA EPECTAHOBKY U3 TPEX IJIEMEHTOB;

- pewiams yIOOHBIM ISl ce€0s1 CIOcOOOM (B TOM YHUCJIE U C TTIOMOIIBIO TaOIUI] U
rpadoB)

JIOTUYECKUE 3a/1auu, CoJiepKaIine He 0ojiee TPEX BhICKAa3bIBAHUI;

- Hax0O0um»b PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX
UCTIONB3YIOTCSI MATEMaTHYECKHE CPEICTBA;

-c030a6amd TMPOJYKT (PE3YNIBTAT MPOSKTHOU IEATEIBHOCTH), AJIs1 U3YUYCHUS U
OTICaHUS

KOTOPOT'O UCTIONB3YIOTCS MaTeMaTHUECKHE CPENICTBA.

6-i KiIacc

Hcnonvzosams ipu pEIICHUN MaTEMaTHYCCKUX 3a/1a4, UX 00OCHOBAaHUH U
NPOBEPKE HAWICHHOTO PEIICHUS 3HAHUE O:

- OTHOIICHUSAX U MPONOPIHUIX; OCHOBHOM CBOMCTBE MPOIOPIINH;

- MPSAMOM ¥ 0OpaTHOM MPOMOPIIMOHATBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;

- IIEJIBIX ¥ IPOOHBIX OTPUIATEIBLHBIX YHCIIAX; PAllMOHATBHBIX YHACIIAX;

- MPaBWJIE CPAaBHEHUS PAIIMOHAIBHBIX YHCET;

- MpaBWJIaX BBITIOJHEHHUS OTNepallfil HaJl pallMOHAIbHBIMHM YHCIIAMH; CBOMCTBAX
ornepanuu

- packiaovieams HaATYPaATbHOE YUCJIO HAa TPOCTHIE MHOKHUTEIIH;

- HaxoOumv HaNOOJIBITUN OOIINI ACIUTENIh U HAUMEHBIIIeE 00IIee KPaTHOE
HECKOJIILKHAX YHCEII;

- HaxoOumbo PUOIMKEHHBIE 3HAYCHUS BEJIMUUH C HEJTOCTATKOM U U30BITKOM;
- 8bINOIHAMb TPUOIMKEHHBIC BEIYMCICHHUS 1 OIIEHKY YHCIOBOTO BBIPAXKEHUS,
- 0eumsb YUCIIO B JTaHHOM OTHOIIECHHH;

- HAX0O0umMvb HEM3BECTHBIN WICH IMPOIMOPIUH;

- HaxX0O0ums TAHHOE KOJIMYECTBO MPOIEHTOB OT YKCJIa ¥ YHCIIO TT0 U3BECTHOMY
KOJIMYECTBY MPOIICHTOB OT HETO;

- HAX0OUMb, CKOJIBKO TIPOIICHTOB OJTHO YHCJIO COCTABIISET OT JIPYTOro;

- ygenuuueams ¥ YMEHbBIIIATh YUCJIO HA IAHHOE KOJIMYECTBO MPOIECHTOB;

- peuiams TEKCTOBBIC 3a]]a4l HA OTHOIIICHHMS, IPOIIOPIIUN U MPOICHTHI;

- cpasHusams JIBa PalMOHAIIBHBIX YHCIIA;

- 8LINOIHAMb OTICPAITUN HAJl PallMOHATBLHBIMA YHCIaMH, HCIIOJIb30BaTh CBOMCTBA
onepaun sl yIpoIeHUs BEIYUCICHUM;

- peuiams KOMOMHATOPHBIC 33J1a4X C TIOMOIIBIO IPaBUIa YMHOKCHHS;



- peuiamys TIPOCTENUINE 33/1a4U HA OCEBYIO U LIEHTPAJIIbHYIO CHMMETPHIO;

- cmpoumy MPOCTENIINE TUHEHHBIE, CTOJI0YAThIe U KPYTOBbIE JUATPAMMBI;

- pewiamsb IPOCTEUIIIME 3a1aYM HA Pa3pE3aHUE U COCTABICHUE T€OMETPUUECKUX
duryp;

- Haxodumb pEeICHUS <GKU3HCHHBIX)> (KOMHCTGHTHOCTHBIX) 3aJia4, B KOTOPLIX
HUCIIOJB3YIOTCA MATCMATUYCCKHUE CPEACTBA,

- co30asambo MPOAYKT (pe3yNbTaT MPOCKTHOMN JAEATEILHOCTH), AJIsl U3YUCHUS U
O CaHUA KOTOPOTO UCIIOJB3YIOTCA MATCMATUYICCKHUC CPECACTBA.

7-# kJaacc (Auaredopa)

Hcnonvzosams py pelIeHUN MaTEMAaTUUECKUX 3aJ1a4d, UX 00OCHOBAHUM U
IPOBEPKE

HaWJICHHOTO PEIICHUs 3HAHUE O:

- HATypJIbHBIX, IIEIbIX, PAIIMOHATBHBIX, UPPALMOHAIBHBIX, IEMCTBUTEIBHBIX
yucnax;

- CTENICHU C HATypaJIbHBIMU MOKA3aTEIIMU U UX CBOMCTBAX;

- OTHOWIEHAX U MIPaBUjax JIEUCTBUN C HUMU;

- MHOTOYJICHAX U IPaBUJIaX JECUCTBUM C HUMU;

- (hopmynax cOKpamEHHOTO YMHOKEHUS;

- TOXKJIECTBAX; METOAAX JI0KA3aTEIbCTBA TOXKIECTB;

- JINHEMHBIX YPABHEHUSAX C OJJHOM HEU3BECTHOU U METOJaX UX PELICHUS;

- CUCTEMax JIBYyX JINHEMHBIX YPABHEHUN C IByMsI HEU3BECTHBIMU U METOAX UX
peLIeHUS;

- hyskmuax y=kx + b, y=Xx2 , ux cBoiicTBax u rpadukax;

- cmpoums Tpaduku GyHKIMA Y=KX + b, y=x2 , u ucnons30BaTh X CBOWCTBA NPU
pELICHUH 3a/a4;

- 8bLINOJHAMb NEUCTBUS C OJTHOWICHAMH U MHOTOWICHAMU;

- Y3Ha6amv B BBIPAKEHUSAX GOPMYIIBI COKPAIIEHHOTO YMHOYKEHHSI ¥ IPUMEHSATh
UX;

- pacK1a0bl6ams MHOTOUYIEHBI HA MHOKUTEH;

- 8bINOJIHAMb TOXKIECTBEHHBIE TIPEOOPA30BAHUS IEIBIX ANTeOPandeCKuX
BBIPAKCHUU;

- 00KA3b16aMb MPOCTEUIIINE TOKAECTBA;

- HAX0OUMb YUCIIO COUETAHUHN U YUCIIO Pa3MEIICHUN;

- pewiams JIMHEWHBIE YPABHEHHS C OJHOM HEU3BECTHOW;

- peuwiams CUCTEMBI IBYX JINHEWHBIX YPABHEHUN C JBYMSI HEU3BECTHBIMU METOJAOM
MOACTAHOBKH U METOJOM aJIre0pandyecKoro CIOXKEHHUS;

- peuiams TEKCTOBBIE 3aJ]a4M C MIOMOILBIO JINHEHHBIX YPABHEHUN U CUCTEM;



- HAX0O0UMb PEUICHUS «GKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B
KOTOPBIXHCIOIB3YIOTCS MAaTEMaTHUECKUE CPEJICTBA;

- co30aéamo NMPONYKT (Pe3yJIbTaT MPOECKTHOM EATEIbHOCTH ), ISl U3yYEHUs U
OMMCAHMS KOTOPOTO UCTIOIB3YIOTCS MaTEMaTHUYECKUE CPEJICTBA.

7-i kaacc (I'eomeTpus)

Hcnonvzosams pu pelIeHUN MAaTEMAaTUUECKUX 3aJ1ad, UX 00OCHOBAHUM U
IPOBEPKE HAWJIEHHOTO PEIICHUsI 3HAHKE O

- OCHOBHBIX T€OMETPHUECKUX MOHATUAX: TOUKA, MPAMasi, IJIOCKOCTh, JIy4, OTPE30K,
JIOMaHasi, MHOTOyTOJIbHUK;

- OIIpeJIeICHUH yTiia, OUCCEKTPUCHI YTIIa, CMEXHBIX U BEPTUKAIBHBIX YIJIOB;

- CBOMCTBaX CMEKHBIX U BEPTUKAIBHBIX YIJIOB;

- OIIpeJICTICHUN PAaBEHCTBA T€OMETPUUECKUX (PUTYD; IPU3HAKAX PABEHCTBA
TPEYTrOJbHUKOB,;

- FEOMETPUUYECKUX MECTaX TOUYEK; OMCCEKTPUCE YTJIa U CEPEIUHHOM
NEPIEHIUKYISPE K OTPE3KY KaK TEOMETPUUECKUX MECTaX TOUCK;

- OIIpEJIeTICHUY TTapaJIIeNIbHBIX MPSAMBIX; MPU3HAKAX U CBOMCTBAX MapasliedbHbIX
IPSIMBIX;

- aKCMOME TMapajIeTbHOCTH U €€ KPaTKOW HUCTOPHH;

- (hopmyne CyMMBI YIJIOB TPEYTrOJbHUKA.

- [Ipumensams CBOMCTBA CMEXHBIX U BEPTUKAJIBHBIX YIJIOB MPU PEIICHUH 33/1a4;
- HAX0O0UMb B KOHKPETHBIX CUTYAIMSIX PABHBIC TPEYTOJIBHUKU U JOKA3bIBATh UX
PaBEHCTBO;

- YCMaHasIueams MapaieNbHOCTh MPSAMBIX U IPUMEHSTH CBOMCTBA
napayIeNIbHBIX MPSMBIX;

- NpUMeHsms TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

- 8bINOJIHAMbL OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C MTOMOIIBIO LIUPKYJIIS U
JIMHEUKH;

- HAX0O0UMb PEUICHUS «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a]1a4, B KOTOPBIX
HCIIOIb3YIOTCS MAaTEMaTUYECKUE CPEICTBA;

- co30asambs MPOAYKT (pe3yNbTaT IPOCKTHOMN AEATEIbHOCTH ), AJIsl U3YUEHUS U
OMHUCAHUS KOTOPOTO UCTIOIb3YIOTCA MAaTEMAaTUYECKHUE CPEICTBA.

8-i kimacce (Anredpa)

Hcnonvzosams npy pellIeHUN MaTEMAaTUUECKUX 3a/1a4, UX OOOCHOBAaHUH U
MIPOBEPKE

HAaWJICHHOTO PEIIEHUs 3HAHUE O:



- anreOpanveckoi JpoOu; OCHOBHOM CBOMCTBE Jpo0u;

- IpaBUJIax JEUCTBUI ¢ anreOpandecKuMu Jpo0siMu;

- CTEMEHAX C OTPULATEIbHBIMU LEIbIMU NMOKA3ATENSIMU U UX CBOMCTBAX;
- CTaHJAPTHOM BUJIE YHCIIA;

- IOHSITUU KBAJIPATHOTO KOPHS U apu(PMETUUECKOTI0 KBAAPATHOIO KOPHS;
- CBOMCTBAX apuU(pMETUYECKUX KBAIPATHBIX KOPHEH;

- KBQJApaTUYHON (PYyHKIMH, €€ CBOMCTBAaX U rpaduK;

- hynkuax y=kx y=VX , X CBOICTBAX U rpadukax;

- (hopmyne i KopHEl KBaipaTHOTO YpaBHEHMUS;

- Teopeme Bueta nist mpuBeAEHHOTO U O0IIET0 KBaIpaTHOTO YPaBHEHUS;
- OCHOBHBIX METO/IaX PELICHHUS LIEeNbIX PAllMOHAIbHBIX YPaBHEHUN: METO/IE
pa3ioKeHUs Ha

MHOKHUTEN U METOJIE 3aMEHbl HEU3BECTHOM;

- METO/I€ pelIeHus APOOHBIX pallMOHATBHBIX YPABHEHHUIA;

- CBOMCTBAX YHMCIOBBIX HEPABEHCTB;

- METO/aX pelIeHUsl JIMHEHHBIX HEPABEHCTB;

- Ucnonv3oeamsb CBOWCTBA YMCIOBBIX HEPABEHCTB ISl MPEOOpa30BaAHMS
HEPaBEHCTB;

- JoKa3vieamy MPOCTEUIINE HEPABEHCTBA;

- peuiams TUHENHBIE HEPABEHCTBA;

- cmpoumbs TpapuK KBaIPAaTUYHON QYHKIIMU U UCIIOJIB30BATh €r0 PU PEIICHUH
3a/1ay;

- peuiams KBaApaTHbIE HEPABEHCTBA;

- pewiams pallMOHAIbHBIE HEPABEHCTBA METOAOM UHTEPBAJIOB;

- cmpoumbs TpaduK KBAIPATUYHON QYHKIIMU U UCIIOJIB30BaTh €T0 TIPU PEIICHUH
3a/1ay;

- cCOKpawyams anredpandeckue Ipoou;

- 8bINOAHAMb APUPMETHIECKUE JCHCTBUS C anreOpandecKuMu Jpo0siMu;

- UCNOIL306aMb CBOWCTBA CTEIIEHEN C 1EIBIMU MOKA3aTeNISIMU IIPU PEIICHUN
3a;ay;

- 3anucbléams YUCIa B CTAHJAPTHOM BU/IE;

- 8bLINOJIHAMb TOXKJIECTBEHHBIE TPE0OPa30BaHUs PALIMOHATIBHBIX BHIPAXKEHUH;

- cmpoums rpaduru GyrKImi y=VX , y = | x |, y=KX 1 HCIIOIB30BaTh X CBOICTBA
IIPU PEIICHUH 33134,

- gbluucIAMb ApUOMETHICCKHIE KBaIpaTHBIC KOPHH,

- NpUMeHsIMsb CBOMCTBA apu(PMETHICCKUX KBAJIPATHBIX KOPHEH MPH pEIICHUH
3a/1a4;

- pewiams KBaApaTHbIC YPABHCHUS;



- npumensims TeopeMy Buerta npu peuienun 3aaay;

- pewiamy 1eJIbIe PallMOHAIbHBIC YPaBHEHHSI METOIOM PA3JIOKEHUS HA MHOKUTEIN
MMETOJIOM 3aMEHBI HEM3BECTHOM;

- peuiams TPOOHBIE YPABHEHUS;

- peuiams CUCTEMBI PAIllHOHABHBIX YPaBHEHHIA;

- pewiamsb TEKCTOBBIC 3a/1a4M C MTOMOIIBIO KBaIPaTHBIX U PAllMOHATBHBIX
YPaBHEHUHN U UX CHUCTEM;

- HAxX0O0umMb PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/71a4, B KOTOPBIX
UCTIONB3YIOTCSI MATEMaTHYECKHE CPEICTBA;

- co30a8ams MPOIYKT (PE3yNbTaT MPOCKTHOW JAEATSILHOCTH ), IS U3yUSHUS U
OIMKCaHUSI KOTOPOT'O UCHONB3YIOTCS MAaTEMAaTHYECKUE CPEJICTBA.

8-if knacc (I'eomeTpus)

Hcnonvzosams nipu pellieHUH MaTEeMaTHUECKUX 3a/1a4, UX 0OOCHOBAaHUU U
IPOBEPKE

HaWJICHHOTO PEIICHUs 3HAHUE O:

- OIpeIeTICHUH NapajijiesiorpaMma, pomoa, NpsiMOyroJibHUKa, KBajipaTa; ux
CBOMCTBAxX U MpPU3HAKAX;

- OIIPEAEIEHUN TPaNeLnn; JIEMEHTaX TPaNEeui; TEOPEME O CPEIHEN JINHUU
Tpaneuuy;

- OIIPEAEIEHUN OKPY>KHOCTH, KPYra U UX AJIEMEHTOB;

- TeopeMe 00 U3MEPEHUH YIJIOB, CBSI3aHHBIX C OKPY>KHOCTBIO;

- OIIPEJIEIIEHUU U CBOMCTBAX KACaTEIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE
IBYX KacaTeJbHbIX, TPOBEAEHHBIX U3 OJTHOW TOUKU;

- ONPEJCIICHUH BIIMCAHHON U OMTMCAHHOU OKPYKHOCTEM, UX CBOMCTBAX;

- OIIPEJICTICHUU TPUTOHOMETPUYECKHE (PYHKIIMA OCTPOTO YIila, OCHOBHBIX
COOTHOILEHUN MEXY HUMU;

- MpuémMax peuIeHus MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

- PU3HAKaX MOA00US TPEYTOJIHbHUKOB,;

- OIIPEJICIICHUU U CBOMCTBAX CPEAHEN JINHUU TPEYTOJIbHUKA.

- TEOpEME O IPONOPLIMOHAIIBHBIX OTPE3KAX;

- CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;

- MPONOPIIMOHAIBHBIX OTPE3KaX B MPSIMOYTOJIbHOM TPEYTOJIbHUKE;

- MPONOPLIMOHAIBHBIX OTPE3KaX B KPYTE;

- TeopeMe 00 OTHONICHHH IO el TOT0OHBIX MHOTOYTOJIbHHKOB;

- popmynax ajis mIoMaau TPEeyrojbHUKA, MapajjiesorpaMmma, Tpaneuny;

- reopeme [Tudaropa;

- reopeme Daiteca.



- IIpumensams MPU3HAKY U CBOWMCTBA MapajjienorpaMmma, pomoa, IpsiMOyroJIbHUKA,
KBaJpara MpU pEIICHUM 3a/1a4;

- pewiams IPOCTEUIIINE 3a1a4U HA TPAICLUIO;

- HAX0O0ums TPAAyCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO; YCTaHABINBATh
HX PaBEHCTBO;

- npumeHAmsb CBOWCTBA KaCaTENbHBIX K OKPYKHOCTH IIPU PELIEHUH 3214,

- pewiamys 3a1a4M HA BIIMCAHHYIO U ONMCAHHYIO OKPYKHOCTb;

- 8bINOJIHAMb OCHOBHBIE TEOMETPUYECKHE TTOCTPOCHUS C IIOMOIIBIO IUPKYISA U
JIMHEHKH;

- HAX0O0umsb 3HAYEHUS TPUTOHOMETPUYECKUX (DYHKIIUNA OCTPOTrO yria yepe3
CTOPOHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

- NPUMeEHsMb COOTHOIICHUS MEXK1Y TPUTOHOMETPUUYECKUMU (DYHKITUAMU TIPU
pelieHny 3a1a4; B YaCTHOCTH, 110 3HAYCHUIO OJTHON U3 PYHKIIUM HAXOIUTh
3HAYCHHUS BCEX OCTAJIbHBIX;

- peuwiamsb IPSAMOYTOJIBHBIE TPEYT OJIbHUKHY;

- HAX0O0umb TUIOIAU TPEYTOJIbHUKOB, MapaJlJIeIOTPaMMOB, TPaICIIHii;

- npumensams Teopemy Iudaropa npu pemeHuu 3anay;

- UCNOIL308aMb TEOPEMY O CPEHEHN JIMHUU TPEYrojbHUKa U TeopeMy Daneca npu
pELIEHUH 3a7a4;

- HaAX0O0umbs MPOCTEUIITE TEOMETPUUIECKHIE BEPOSITHOCTH;

- HaAxX0O0umv PeNIeHUs «KU3HEHHBIX» (KOMIIETEeHTHOCTHBIX) 3aJ1a4, B KOTOPBIX
VCTIOJIB3YIOTCS MAaTEMAaTUYECKUE CPEJICTBA;

- co30asambo MPOAYKT (pe3yNbTaT MPOCKTHOHN JAEATEILHOCTH ), ISl U3YYCHUS U
OINKCAHUSI KOTOPOTO UCIOJIB3YOTCS MAaTEMaTUUYECKUE CPEICTBA.

9-i ki1acc

Auiredpa

Hcnonvzosams ipy pEeIICHNN MaTEMAaTHUECKUX 3aJ1a4, UX 00OCHOBAaHUH H
MPOBEPKE

HAaWJICHHOI'O PEIIEHUs 3HAHUE O:

- METO/I€ UHTEPBAJIOB JJIs1 PEIIECHUS PAllMOHAIBHBIX HEPABECHCTB;

- METOJIaX PEIICHUSI CUCTEM HEPABEHCTB;

- METOJIaX PEIICHUS CUCTEM JAPOOHBIX PalliOHAIBHBIX YPABHCHUI;

- CBOMCTBAX M rpaduke GyHKIHH Y=XN MIPH HATYPAIHHOM N;

- ONPEJCIICHUH U CBOMCTBAaX KOPHEW CTEIEHU N;

- CTEMEHAX C PallMOHAJIbHBIMU MOKA3AaTEISIMU U UX CBOMCTBAX;

- OTMIPEICJICHUN U OCHOBHBIX CBOMCTBAX apu(pMETHIECKOM mporpeccuu; popmye
JUIS

HAaXOXKJICHHUSI CYMMBI €€ HECKOJBbKHUX MEPBBIX WICHOB;



- OIIPEJIEJICHUU U OCHOBHBIX CBOWCTBAaX r€OMETPUUECKOI nporpeccuu; Gpopmyiie
TUISL

HAXO0XIEHUSI CyMMbI €€ HECKOJIbKHUX NEPBBIX WICHOB;

- popmyre aJist CyMMbI 0€CKOHEYHOM T€OMETPUUYECKOM MPOrPECCUu Co
3HAMEHATEJIEM,

MEHBILIUM MO0 MOJYJIIO €IMHUIIBI.

- Pewwamsv nuHENHbIE HEPABEHCTBA;

- peuiams pallioOHANIbHbIE HEPABEHCTBA METO/I0M MHTEPBAJIOB;

- peuiamsb CUCTEMbBI HEPABEHCTB;

- peuiams CUCTEMbI pallMOHAIBHBIX YPABHEHHI: METOIOM aJIreOpanyecKkoro
CJIOKEHUSI U METOJIOM BBEJICHUS HOBBIX NIEPEMEHHBIX;

- peuiams TEKCTOBBIE 33J]Ja4M C IIOMOIIbIO0 CUCTEM KBAJPATHBIX U PALIMOHATIBHBIX
YPaBHEHUM;

- cmpoumbs rpaduk QYHKIIMU Y=XN IpHU HATypaJTbHOM N U UCTIOIB30BAThH €r0 MPU
pElIeHUH 3a/1a4;

- HAXOOUMb KOPHU CTETEHH N,

- UCNONb306aMb CBONUCTBA KOPHEH CTENEHU N MPHU TOXKIECTBEHHBIX
npeoOpa3oBaHUsX;

- HAX0O0UMdb 3HAYCHUS CTETNIEHEH C pallMOHATBHBIMU MTOKA3ATENSIMU;

- peuiams OCHOBHBIE 3a/1a4W HA apUPMETHUYECKYIO U T€OMETPUUECKYIO
IPOTPECCHUN;

- HAX00UMb CyMMY OECKOHEYHOU I€OMETPUUYECKOMN MPOrpPecCUn CO 3HAMEHATENIEM,
MEHBIIIUM O MOJIYJIKO €IUHHULIBL;

- HAX0O0UMb PEUICHUS «CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a]1a4, B KOTOPBIX
UCITIOJIB3YIOTCSI MATEMATHYECKUE CPEJICTBA;

- co30aeamu NMPOAYKT (Pe3yNIbTaT MPOCKTHOMN NEATENLHOCTH ), ISl U3YUCHHS U
OMMCAHMSI KOTOPOTO MCHOJIB3YIOTCSI MaTEMaTHYECKUE CPEICTBA

9-# kiace

I'eomerpusn

Hcnonvzosams nipu pelIieHUN MaTEMaTHUECKUX 3a/1a4, UX 00OCHOBAaHUH U
MIPOBEPKE

HaWJICHHOIO PEIIEHUs 3HAHUE O:

- TPUroHOMeTprueckux GyHKusAx yriaoB oT 0 mo 180°;

- TEOpeME KOCHHYCOB U TEOPEME CHHYCOB;

- MpuémMax peuieHus MPOU3BOIBHBIX TPEYTOJbHUKOB;

- CBOMCTBax MpaBUJIbHBIX MHOTOYTOJIBHUKOB; CBSI3U MEXIY CTOPOHOM
MIPaBUIIBHOTO

MHOT'OYT'OJIbHUKA U paJiiyCaMy BIUCAHHOT'O U ONMKCAHHOTO KPYTOB;



- OIPENIETICHUU JJIMHBI OKPYKHOCTU U (hopMmyJie AJid €€ BHIYUCICHUS;

- (hopmyne mionaan NpaBUJILHOIO MHOTOYTOJIbHUKA;

- OIpENIETICHUY TUIOIIaAN Kpyra U opMmyiie 11 €€ BhIYUCIEeHUS; GopMyae s
BBIUMCJIEHUS IUIOLIAJEH YacTe Kpyra;

- IPAaBWJIE HAXOXKIAEHUS CYMMbI U Pa3HOCTH BEKTOPOB, IPOU3BENCHUS BEKTOPA HA
CKaJIsIp; CBOMCTBA 3TUX ONEpaLiii;

- OIIPEAEIEHUN KOOPANHAT BEKTOPA U METOJIaX UX HAXOKICHHUS;

- IpaBUJI€ BHIMOJHEHUH onepaluii HaJl BEKTOpaMu B KOOPJAMHATHOMN (opMme;

- OIPEJIETICHUU CKaJISiPHOTO MPOU3BEICHUS BEKTOPOB U (hopMyJie AJisd ero
HaXOKJICHHUS;

- CBSI3U MEXAY KOOPAMHATaAMH BEKTOPOB U KOOPAMHATAMHU TOYEK;

- BEKTOPHBIM M KOOPJIMHATHBIM METOAaX PELICHNs FT€OMETPUUYECKHUX 3a7ay.

- (hopmynax 06bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYD:
napasuienenurnesna, Kyoa, mapa, [UIMHIpa, KOHyca.

- Ce00umsb paboTy ¢ TpuroHoMeTpuieckumMu GyHkIussMu yriios ot 0 1o 180°
CJIy4aro OCTPBIX YIJIOB;

- NpUMeHsmsb TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB IIPHU PEIICHUU 33/1a4;

- peuiamsv IPOU3BOJILHBIE TPEYTOJIbHUKH;

- peuiamsb IPOCTENIINE 3a1a4X Ha ITPABUIIBHBIE MHOTOYT OJIbBHUKU;

- HAX0O0UMdb ITNHY OKPY>KHOCTH, TUIOIIAAb KPyra U ero 4acTei;

- @bINOJHAMb ONIEPALIMU HAJl BEKTOPAMHU B F€OMETPUYECKON U KOOPAUHATHON
dopme;

- HAXOO0UMb CKAISIPHOE TTPOU3BEACHIE BEKTOPOB U MMPUMEHSTD €r0 JIJIs
HaxXO0XJICHHUs Pa3JINYHbIX TEOMETPUUECKUX BEJINYMH;

- peuiams TEOMETPUYECKHUE 3a/1a4d BEKTOPHBIM U KOOPAMHATHBIM METOJIOM;

- npuMeHsamsb TEOMETPUUYECKUE MPeoOpa30BaHMs TUIOCKOCTH TIPU PEIICHUH
r€OMETPUYECKUX 3a]1a4;

- HaxoOums 00bEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX QUTYD:
napajjieNnenunena, Kyoa, mapa, [IIMHIpa, KOHYCa;

- HAX0O0UMb PEUICHUS «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a]1a4, B KOTOPBIX
HCIIOJIB3YIOTCS MAaTEMaTUYECKUE CPENICTBA;

- co30a6ambo MPOAYKT (Pe3yJIbTaT MPOECKTHOM EATEIbHOCTH), JUIsl U3yYEHUS U
ONMMCaHUs KOTOPOTO UCIIOIB3YIOTCA MATEMAaTUYECKHUE CPENICTBA.

Pezcynamuenvie YY/I-

5-6-it knaccwt

— CaMOCTOSITETILHO 0OHapycusams U PopMyIUpOBaTh YUeOHYIO TPoOIeMY,
OTIPEJICIISITh 11EITh

y4eOHOM J1eSITENIbHOCTH, BEIOUPATh TEMY MPOEKTA;



— 8b106U2AMb BEPCUM PELIEHUS TPOOIEMBbI, 0OCO3HABATh (M HHTEPIIPETUPOBATH B
ciyJae

HEO0OXOIMMOCTH) KOHEUYHBIN PE3YJIbTAT, BHIOUPATh CPEACTBA JOCTUKEHUS LIETU U3
MPEIJIOKEHHBIX, a TAK)KE UCKaTh X CAMOCTOSITENIbHO;

— cocmasname (AHIUBUAYATBHO WIX B TPYIIIE) IUTAH PEHICHUS TPOOIEMBI
(BBIMIOJIHEHU ST

MIPOEKTA);

— paboTas 1o IJaHy, ceepsims CBOU ACHCTBUS C UEIbIO U, IPU HEOOXOAUMOCTH,
UCIIPABIIATH

OLIMOKHU CaMOCTOSITENIBHO (B TOM UHKCJIE U KOPPEKTUPOBATH IUIAH);

— B AMAJIOTE C YUUTEIIEM COBEPULEHCINEO8AMb CAMOCTOATEIbHO BHIPAOOTAHHbBIE
KpUTEpUU

OLICHKH.

7-9-it Knaccwt

— CaMOCTOSITEIILHO 0OHapydcusams U hopmyauposans MpoodieMy B KJIACCHOU U
WHIMBUIYaJTbHON YUeOHOU NIeSITeIIbHOCTH;

— 8b108U2AMb BEPCHH PEIICHUS TTPOOJIEMBbI, 0CO3HABATh KOHECYHBIA PE3YIIbTAT,
BBIOMPATH

CpelICTBA JOCTHKEHUS 1IeNIN U3 MPEIOKEHHBIX WIH UX UCKATh CAMOCTOSITENIBHO;
— cocmasname (MHAUBUTYATBHO WIH B TPYIINE) TJIaH pelIeHUs! MPoOIeMbl
(BBITIOJIHEHHS TTPOCKTA);

— noOOUpams K K10 mpobiieMe (3a1a4e) aIeKBaTHYIO €l TEOPETHUECKYO
MOJIETIb;

— paboTas 1o MPEeAJIOKEHHOMY MIJIH CAMOCTOSITEIbHO COCTABICHHOMY TUIaHY,
UCNONIL308AMb

HapsiTy C OCHOBHBIMH U JIOMIOJIHUTEIbHBIE CPEJICTBA (CIpaBOYHAas JIUTEPATYypa,
CJIOXHBIEC IPUOOPHI, KOMITBIOTED);

— NIAHUPOB8amMsb CBOIO UHIVNBUIYATBHYIO 00Pa30BaTEIbHYIO TPAEKTOPHIO;

— pabomama IO CaMOCTOSTEIHLHO COCTABICHHOMY IIJIaHy, CBEPSSCHh C HUM H C
1EITBI0

JESTENHHOCTH, UCTIPABIISISL OMIMOKH, UCIIONIB3YsI CAMOCTOSITEIHHO MOA00paHHbIC
cpeacTsa (B Tom uucie u HTepHeT);

— CBOOOTHO 110.1b306aMbCsl BHIPAOOTAHHBIMU KPUTEPHUSIMHU OIICHKU U CAMOOIICHKH,
UCXOS U3

[IEN ¥ IMEIOIINXCSI KPUTEPUEB, pa3iudasi pe3yabTaT U CIIOCOOBI IEHCTBUN;

— B XOJI€ TIPEJICTABICHUS TIPOCKTA 0a8amb OYeHK) €T0 pe3ybTaTaM;

— CaMOCTOSITEIIFHO 0CO3HAB8AMb TIPUYHHBI CBOETO yCTIeXa WU HEycleXa 1
HaxXO0JIUTh CIIOCOOBI



BbIXOJd U3 CUTyallUU HCYCIICXA,

— yMemb OyeHums CTENEHb YCIIEIMHOCTH CBOEH UHIUBUYAJIbHOU
o0pazoBaTeIbHOM

NEATEIIBHOCTH;

— dasamu oyeHKy CBOUM JINYHOCTHBIM KaueCTBaM U uyepTaM xapakrepa (<KKakoB
s>>), ONpeEATh HAIPABICHUS CBOETO Pa3BUTHUSA (<KKAKUM s XOUY CTaTh>>, <KUTO
MHE JUIsI 9TOI'0 HAJ0 CAEIaTh>).

Cpeocmeom ghopmuposarus peryinsiTUBHBIX Y Y [l CiIy)KaT TeXHOJIOTUs

MpoOJIEMHOTrO 1Uajgora Ha
ATarne U3y4eHusi HOBOI'0 MaTepuaia U TEXHOJIOTHs OLIEHUBAHUS 00pa30BaTEIbHBIX
JTOCTHXKEHUH (YU4eOHBIX YCIIEXOB).

Ho3naeamenwvnwvie YY/I:

5-9-it knaccw

— AHATU3UPOBAMD, CPABHUBAMb, Kllaccuduyuposams u 060o6wams GaKkThl U
SIBJICHUS;

— ocyujecmeiisims CpaBHEHUE, CEPUALINIO U KIIaCCU(PHUKAITUIO, CAMOCTOSITEIIHHO
BbIOMpas

OCHOBAHHUS U KPUTEPUU I YKa3aHHBIX JOTUYECKUX OINepaIuii; CTPOUTD
KJIaccU(UKAIIIO MyTEM TUXOTOMUYECKOTO JIeJIeHus (Ha OCHOBE OTPHUIIAHUSA );

— cmpoums JOTUYECKH 000CHOBAaHHOE PACCYKIEHHE, BKIIOYAIONIEE YCTAHOBICHUE
PUYUHHO-

CJICJICTBEHHBIX CBSI3EH;

— c030a6amb MaTEeMaTUYECKUE MOJICTIH;

— COCTaBIISATh TE€3HCHI, PA3JIMYHbIC BUBI IIJIAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).
IIpeobpa3oBbIBATH

MHGOPMAIIMIO U3 OJIHOTO BHUJIAa B IPYToi (TaONHILy B TEKCT, TUArpaMMy U TIp.);
— BLIYUMBIBAMb BCE YPOBHU TEKCTOBOM MHGMOpMAIIHH;

— ymemsb onpeoeisimb BO3MOKHBIE HCTOYHUKN HEOOXOAUMBIX CBEICHUM,
MIPOU3BOJUTH MOUCK

uH(pOpMaIH, AaHAIM3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb.

— MOHUMas MO3ULHUIO IPYTOro Yel0BeKa, pasiuyams B €ro peun: MHEHUE (TOUKY
3peHusl),

JI0Ka3aTeIbCTBO (ApPryMEHTHI), PaKThl; TUIIOTE3bI, aKCUOMBI, Teopud. Jjist 3T0TO
CaMOCTOSITEJIbHO UCIIOJIb30BATh PA3JIMUYHBIE BUIbI UTCHHUS (M3ydarollee,
MIPOCMOTPOBOE, 03HAKOMUTEIBbHOE, TOMCKOBOE), MPUEMBI CITYILIAHMUS.

—CaMOMYy €030a8amb UCTOYHUKH UH(GOPMALIUK PA3HOTO TUIA U JJISl Pa3HBIX
ayIUTOPUH,

co0JroaaTh HH(GOPMALIMOHHYIO TUTUEHY U MpaBuUia UHPOPMAIMOHHOMN
0e30IMacHOCTH;



— YMemb UCNOIb306aMb KOMIIBIOTEPHBIE 1 KOMMYHHKAIIHOHHBIE TEXHOJIOTUU KAK
WHCTPYMEHT

IUTSL TOCTHOKEHMS CBOMX LieIell. YMeTh BhIOUpaTh aIeKBaTHBIE 3a]a4e
MHCTPYMEHTAJIbHBIE POTPAMMHO-ANIIAPATHBIE CPEACTBA U CEPBUCHI.

Cpeocmeom gpopmuposarus no3HaBaTesbHbIX Y'Y [ ciyxaT yueOHbIN MaTepual u
MIPEXKIE BCETO

MPOAYKTUBHBIE 3a1aHUsI YU€OHHMKA, ITO3BOJISIFOIINE TPOJABUTATHCS 110 BCEM IIECTH
JVHUSAM

pa3BUTHAL.

1-s JIP — Wcnionb30BaHUE MaTEeMAaTHYECKUX 3HAHUHN ISl PEIICHUS Pa3IMUHbBIX
MaTeMaTUYECKUX

3a/1a4 U OLEHKH MOJIYYEHHBIX PE3yJIbTATOB.

2-51 JIP — COBOKYMHOCTh YMEHUI MO MUCIIOJIB30BAHUIO OKA3aTEIbHON
MaTEeMaTHYECKON peyH.

3-s JIP — CoBoKynHOCTb YMEHUH 110 paboTe ¢ uH(popmaIuei, B TOM YUCIE U C
pa3IMYHBIMU

MaTeMaTUYE€CKUMU TEKCTaAMM.

4-5 JIP — YMeHus ncroap30BaTh MaTeMaTHYECKUE CPENICTBA I U3YUYCHUS U
ONMCaHUS PEAIIbHBIX MIPOLIECCOB U SABJICHUM.

5-s JIP — He3aBUCUMOCTD M KpUTHYHOCTD MBIIIJICHUS.

6-g JIP — BoJiist 1 HaCTOMYHUBOCTE B JIOCTHMIKEHUH 1IEJTH.

Kommynukamuenwvie YY/I:

5-9-it knaccw

— CaMOCTOSITEIILHO Op2aHu306b186amsy yieOHOE B3aUMOJICHCTBHE B TPYIIIIE
(ompenensaTh o01IHe

LIE€TIM, JOTOBAPUBATHCS APYT C APYTOM U T.1.);

— OTCTauBas CBOIO TOUKY 3PEHUSI, NPUBOOUMb ap2yMeHmbl, TIOATBEPKIast UX
bakTamu;

— B IUCKYCCHU YMemb 8bl08UHY b KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JIOCTOMHCTBOM
npu3Haeams OMMOOYHOCTH CBOET0 MHEHHMS (€CIIM OHO TAaKOBO) M KOPPEKTHPOBATH
€ero;

— MOHUMAs MO3ULHUIO IPYTOro, pa3iuyams B €ro peun: MHEHUE (TOUKY 3pEHUs),
JI0Ka3aTeIbCTBO

(aprymeHTsbl), (haKThl; TUIIOTE3bI, AKCUOMBI, TEOPUH,

— YMemb B3TJSIHYTb HAa CUTYAIIMIO C MHOU MO3UIIMHU U 00208apuU8amsCs C TIOAbMU
MHBIX

MTO3ULIUN.



Cpeocmeom ghopmuposarus KOMMYHUKATUBHBIX Y Y ]l Cily>KaT TeXHOJIOTUs
pOOIEMHOTO
auanora (mooyxaaroniui U NOABOASAIINI 1Uaor) U OpraHu3anus padoThl B MaJIbIX

rpyImax,
TaK)K€ MCIOJIb30BAHHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTHH MPOAYKTUBHOTO YTEH

IInanupyemoie pezyromamot epinycknuka 9 knacca :

HarypaabHubie unciia. [poou. PanmonajabHble Yncia
BrinmyckHuk 9 Kilacca HAyYMTCH:

* IOHUMATh OCOOCHHOCTH JIECATHUYHON CUCTEMBI CUMCIICHUS;

* ONIEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C JICIMMOCTBIO HATYPAJIbHBIX YHCET;

* BBIp@)XaTh YMCjIa B SKBUBAJICHTHBIX JOpMax, BRIOUpas HauOoJjiee MoIX0IAIIYIO B
3aBUCUMO-

CTH OT KOHKPETHOH CUTYaIlnu;

* CPAaBHUBATh M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCJIA;

* BBITOJIHATH BBIYMCIICHHS C PAIMOHAIBHBIMU YUCJIAMH, COYETasl YCTHHIC U
IIIChMEHHBIC

pUEMBI BEIYMCIICHUH, TPUMEHEHHE KaJIbKYJISITOPA;

* HCTIOJIb30BATh IMOHATHS U YMEHUS, CBI3aHHBIE C TIPOMOPIIMOHATBEHOCTHIO
BEJIMYMH, TIPOIICH-

TaMH, B XOJI€ PEIICHHUS MaTEeMAaTHYECKUX 3a/1a4d U 3a7a4 U3 CMEKHBIX MPEIMETOB,
BEITIOJIHATH

HECJIOKHBIC MMPAKTUIECKUE PACUETHI.

Buinyckuuk 9 knacca nomyuum 603M0HCHOCHb !

* NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCTNEMAMU CYUCTCHUS. C OCHOBAHUSIMLU,
omauyrvimu om 10;

* Yenyoumo u pazeums npeocmasieHus 0 HamypaibHblX YUCIAX U CBOUCMBAX
oenuUMocmu,

* HAY4YUMbCA UCNONBb308AMb NPUEMBL, PAYUOHATUIUPYIOWUE BbIYUCTICHUS,
npuobpecmu npu-

8bIUKY KOHMPOJIUPOBAMb BbIUUCACHUS, 8bIOUPAsL NOOXOOAWULL OJIs1 CUMY AYUU
cnocoo.

JleicTBUTEIbHBIE YHCIA

Brimyckauk 9 knacca HAyYMTCH

* MICII0JI30BaTh HaYaJIbHBIC MPEICTABICHUS O MHOXKECTBE JICHCTBUTCIILHBIX YHCEIT;
* OIIEPHUPOBATH IMMOHATHEM KBaJAPATHOTO KOPHS, IPUMEHSTh €r0 B BEIYHCICHUX.



Buinycknuk 9 knacca noayuum 03MOHMCHOCHb:

* pazeums npeocmasgierue o0 Yucie U YUCL08bIX CUCEMAaxX Om HAMypalbHbiX 00
oeticmeumesnb-

HbIX YUCel; 0 pOaU 8bIYUCIECHULL 8 NPAKMUKE,

* pazeumsv U y2ryoums 3HaAHUL 0 OeCAMUYHOL 3aNUCU OCUCMBUMETbHBIX YUCET
(nepuoouuecxue

u Henepuoouyeckue opoou).

N3mepenusi, npudIH:KeHUSI, OLIEHKH

BreimyckHuK 9 Ki1acca HAYYHTCS

* HCIIOJIK30BATh B XOJI¢ PEIICHHMS 3a71a4 dJIEMEHTapHbBIC TIPEICTABIICHHUS, CBSI3aHHBIC
¢ npudn-

KEHHBIMH 3HAYCHHUSIMHU BEJTUYHH.

Buvinycxknuk 9 knacca noxyuum 603MONCHOCTb.

* NOHAMb, UMO YUCTI08ble OAHHblEe, KOMOPblEe UCHONb3YIOMCS 015 XAPAKMEPUCTUKU
00beKmos

OKpYIHCaroue20 Mupa, s6sI0MmMcs NPeuUMyueCmeeHHo NPUOIUNCEHHBIMU, YMO NO
3anucu

NPUOTUNCEHHBIX 3HAYEHUL, COOEPAHCAUUXCS 8 UHPOPMAYUOHHBIX UCTOYHUKAX,
MOJICHO CYOUMb O

no2peuHoCmuy NPUOIUNCEHU,

* NOHAMb, UMO NOSPEULHOCHb PE3YIbMAMA 8bIYUCTEHUL 00JINHCHA OblMb
CcousMepuUMa ¢ NOCPEeUHOCMbI0 UCXOOHBIX OAHHbBIX.

AJiredpanyeckne BbIpaskeHHsl

Brimmycknuk 9 kitacca HAyYMTCA:

* OMEPHUPOBATH MOHATUSIMHU «TOXKIECTBO», KTOKIECTBEHHOE MPEOOPa30OBaAHUE,
peniaTh 3a1a4u, coaepxaiire OyKBeHHbIC JaHHbIE; paboTaTh ¢ popmMynamu;

* BBITIOJIHSTH MPEe0Opa30BaHMs BRIPAKEHUMN, COACPIKAIINX CTENIEHU C IIEJIBIMU
MMOKa3aTeISIMH U

KBaJpaTHBIC KOPHH,

* BBITIOJTHATH PA3JI0KEHNE MHOTOUJICHOB HA MHOXKHTEIIH.

Buinycknux 9 knacca nomyuum 603M0HCHOCNG HAYYUMBCAL:

* BLINOJIHAMb MHO20ULA20BbLE NPEOOPA308AHUSL PAYUOHATBHBIX 8bIPANCEHUI,
npUMeHsIA WUpoKutll Habop cnocob08 u NPUEMos,

* NPUMEHAMb MOAHCOeCBEHHbIE NPeoOPA3068anUs 0l pelleHus 3a0ay U3
DPA3UYHBIX PA30eio8

Kypca (Hanpumep, 0Jis1 HAX0AHCOeHUs Haubo.Ibule20/HauMeHbULe20 3HAYEHUS.
8bIPAJICEHUS).



YpaBHeHus

BellmyckHuk 9 Kitlacca HAyYMTCH:

* pelaTh paloOHAJIbHBIE YPABHEHHUS C OJTHOM IIEPEMEHHON, CUCTEMBI JIBYX
YPaBHEHUH C

IBYMSI IEPEMEHHBIMU;

* IOHUMAaTh YPABHEHHE KaK BaKHEHIIYI0O MATEMATUYECKYIO MOJIEIb JIJIsL ONTMCAHMS
Y U3YYECHHUS

pa3Ho00pa3HbIX peajbHbIX CUTYALUH, peraTh TEKCTOBbIE 33Jja4M alreOpandecKum
METOJIOM;

* IPUMEHATH rpapuUecKue MpeICTaBICHuUs ISl UCCIEI0BAHUS YPaBHEHUH,
UCCIIENOBAHUS U

pELIEHNs CUCTEM YPAaBHEHUN C IBYMs IEPEMEHHBIMHU.

Buvinycknuk 9 knacca nonyuum 603mMoHCHOCS.

* 0871a0emb CNeyuUaIbHbIMU NPUEMAMU PeUleHUs YPAGHEHUL U CUCTeM VPAGHEHUI,
VBEpPEeHHO

NPUMEHAMb ANNapam ypasHeHuul 0 peuerus pasHooOpa3Hbix 3a0ay u3
MAmMemMamuKu, CMEeHCHbIX NPeOMemo8, NPAKMUKU,

* NpUMEHAMb 2paguuecKkue npeocmasieHus O UCCLe008aHUs YPAGHEHU,
cucmem ypasHeHui,

cooepacawux byKeeHHbvle Ko puyuenmoi.

HepaBencrBa

BrimyckHuk 9 kiacca HAyYMTCS

* IOHUMATh U IPUMEHSATH TEPMUHOJIOTHUIO M CUMBOJIUKY, CBSI3aHHBIC C
OTHOIICHHEM HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

* penaTh JMHEMHBIC HEPABEHCTBA C OJJHOW EPEMEHHON U UX CUCTEMBI;, pEIIATh
KBaJIpaTHBIC

HEpaBEHCTBA C OMOPO Ha rpaduYecKre MpeJaCTaBICHNUS,

* MPUMEHSATH arMapaT HEPABEHCTB JJIA PEIICHUS 3a/1a4 U3 Pa3IMIHbIX Pa3/eoB
Kypca.

Buvinycxknuk 9 knacca noxyuum 603MONCHOCMb HAYUUMBCAL:

* Pa3HOOOPA3HLIM NPUEMAM OOKA3AMENLCINEA HEPABEHCNE, Y8EPEHHO NPUMEHAMb
annapam

Hepasencme Olisl peuleHUs pa3Ho0OPA3HbIX MAMEMAMU4ecKux 3a0ay U 3a0a4 u3
CMEJHCHBIX NPeOMemos, NPaKmMuKU,

* npUMeHsAMb 2paguueckue npeocmasierHuss 0 UCCIe008AHUSL HEPABEHCMS,
cucmem

HepaseHCcmas, Co0epicauux OyKeeHHble KOdhpuyuenmai.

OcHoBHbIE OHATHSA. YHcI10BbIe QYyHKIIMH



BrinyckHuk 9 kiiacca HAyYMTCH:

* IOHUMATh U UCTOIL30BaTh (DYHKIIMOHATBHBIE TTOHSATHUS U SI3bIK (TEPMUHBI,
CUMBOJINYECKHE

0003HaYCHHS);

* CTpOUTH rpaduKu AIEMEHTAPHBIX PYHKIIUM; UCCIEA0BAaTh CBOMCTBA YHCIOBBIX
byHKIMI Ha

OCHOBE U3YYEHUS MOBEACHUS UX TPaPUKOB;

* MOHUMAaTh (PYHKIMIO KaK BaXKHEHUIIIYIO MAaTEMATHUYECKYIO MOJIEIb JJIsl OTTUCAHUS
POLIECCOB U

SIBJICHUHN OKPY>KaIoIIEro MUpa, MPUMEHSATh (PYHKIIMOHATBHBIN S3bIK JJIs1 ONTUCAHUS
Y UCCJICJIOBAHUS 3aBUCUMOCTEHN MEXy (PU3MUECKUMH BETMYMHAMU.

Buinycknuk 9 knacca nonyuum 603MOACHOCMb HAYYUMBCAL:

* IPOBOOUMb UCCNIeO08AHUSL, CEA3AHHbIE C U3YUEHUEM CBOUCME (DYHKYULL, 8 MOM
yucne ¢

UCNONIL308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKO8 U3YUEeHHbIX (DYHKYULL
cmpoums O0.J1ee ClodHCHbIe 2paAPuUKU (KYCOUHO-3A0aHHble, C <KBbIKOJOMbIMU >
mouKkamu u m. n.);

* UCNONBL308AMb PYHKYUOHAIbHBLE NPEOCMABIeHUs U C8OUCMEA PYHKYULL O
peuieHusl

mMamemamuiecKux 3a0ay u3 pa3iudHslx paszoenos Kypcd.

OnucareJbHAsi CTATHCTHKA

BrimyckHuk 9 kiiacca HAyYMTCsl UCTIOIB30BATh MPOCTEUIINE CITOCOOBI
IIPEACTABJICHUS U aHAJIM3a CTATUCTUYECKUX TaHHBIX.

Buinycknuk 9 knacca nonyuum 603mMoHCHOCMb NPUOOPECU NEPBOHAYAILHBLU
onvim op2anuzayuu coopa OAHHbIX NPU NPOBEOeHUU ONPOCa 0OUWECMBEHHO20
MHEHUsl, OCYWeCmEIIsimb UX aHAIU3, Npe0Cmasiams pe3yibmanbl ONpoca 8 8Uoe
maoauysl, OUAcPamMMbl.

Cay4aiinbie cOObITHSI M BEPOSITHOCTH

BrinyckHuk 9 Kilacca HAyYMTCH HAXOJUTh OTHOCUTEIbHYIO YaCTOTY U
BEPOATHOCTH CIIY4YaWHOTO

COOBITHS.

Buinycxknuk 9 knacca nomxyuum 603mMO0ACHOCMb NPUOOPECU ONbIM NPOBEOCHUS
CYYAUHBIX

9KCHEePUMEHMO8, 8 MOM YUCTLE C HOMOWbIO KOMNbIOMEPHO20 MOOEIUPOBAHUS,
uHmepnpemayuy ux pe3yavmamos.

KomOunaTopuka



BreimyckHuk 9 kimacca HAyYHMTCsl peliaTh KOMOMHATOPHBIC 3a/1a4l HA HAXOXKICHHEC
yycia 00ObEKTOB I KOMOWHAIIHM.

Buinycknuk 9 xnacca noayuum 603MOMCHOCb HAYUUMbC HEKONOPBIM
CHeyuanrbHulM NPUEMAM

peuieHuss KOMOUHAMOPHBIX 3a0ay.

Harusanas reomerpust

BoeinyckHuK 9 Kilacca HAYYMTCS .

* pacno3HaBaTh Ha YEPTEkKAX, PUCYHKAX, MOJCIIAX U B OKPYXAIOIEM MUPE
IUIOCKHE U

IPOCTPAHCTBEHHBIE T€OMETPUUYECKUE (PUTYPBIL;

* pacrno3HaBaTh pa3BEPTKH KyOa, MPSAMOYTOJIBHOIO Mapaiesenunesa, NpaBuiIbHON
UPAMMU/IBI,

WIMH]IPA U KOHYCA;

* CTPOUTDH PA3BEPTKHU KyOa U MPSMOYTOJIBLHOTO Mapajuieenumesa;

* OMPENEIIATh MO JIMHEWHBIM pazMepaM pa3BEPTKU (PUTypHI IMHEHHBIE Pa3Mephl
camoit purypsl

1 Ha00OpoT;

* BBIYUCIISITH 00BEM NMPSMOYTOIBHOIO MapaJlIesIeUIe a.

Buinycknuk 9 knacca nomyuum 603mM0HCHOCHb!

* HAYYUMbCSL LIYUCTAMb 00BEMBI NPOCMPAHCMBEHHBIX 2e0MEeMPUUECKUX Pu2yp,
cocmasgien-

HBIX U3 NPAMOY20TILHLIX NAPALLEAenUnedos;

* yenyoums u pazeums npeocmasieHus 0 NpOCMpPaHCMBEHHbIX 2e0MeMPULeCcKUx
Queypax;,

* HAYUUMbCS NPUMEHAMb NOHAMUE PA3BEPMKU O/ 8bINOTHEHUSI NPAKMUYECKUX
Pac4emos.

I'eomerpuyeckue purypsi

BrinyckHuk 9 Kilacca HAyYMTCH:

* MOJIb30BATHCS SI3BIKOM T'€OMETPHUH JIJIs1 OTUCAHUS IPEIMETOB OKPY>KaIOIIErO
MHUpa 1 X

B3aMMHOI'0 PaCMOJI0XKEHUS;

* pacrmo3HaBaTh U U300paKATh HA YEPTEKAX M PUCYHKAX TEOMETPUIECCKUE (DUTYPHI
U uX

KOH(Urypauuu;

* HAXOJUTh 3HAUYECHUS JIJIUH JTMHEHHBIX 3JIEMEHTOB (UTYp U UX OTHOIICHMUS,
IPayCHYIO MEPY



yraoB ot 0° o 180°, npuMeHsis onpeenenysi, CBOMCTBA U MPU3HAKU QUTYP U UX
HIIEMEHTOB,

oTHoleHus puryp (paBeHCTBO, MOJI00ME, CHMMETPUH, TIOBOPOT, NapaljieIbHbIN
MepeHocC);

* ONEPUPOBATH C HAYAITHHBIMU MTOHATUSIMU TPUTOHOMETPUHU U BHITIOJHATH
AJIEMCHTApHBIC

orepanuu HajJ QyHKIIUSIMH YTIIOB;

* pemaTh 3aJa4M Ha JJOKa3aTelIbCTBO, OMMUPAsCh Ha N3YUCHHBIC CBOWCTBA (PUTYD H
OTHOLLICHUU

MEXTy HUMHU ¥ IPUMCHSS U3YYCHHBIC METObI JOKA3aTEIbCTB;

* peraTh HECJIOKHBIC 33/1a4d Ha TIOCTPOCHHE, IPUMEHSISI OCHOBHBIC aJITOPUTMBI
MIOCTPOEHUS C

TIOMOIIBIO IIUPKYJIS U JINHECHUKWY;

* peniaTh MPOCTECHINIKE MNITAHUMETPUICCKUE 3a/1a4d B TIPOCTPAHCTRBE.

Buinycknuk 9 k nacca noayuum 03MONCHOCYD

* 0871a0€emb MemoOamu peueHus 3a0ay Ha 8bIYUCTIeHUsI U 00KA3AMEbCMEA:
Memooom om

NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepebopa 8apuanmos u Memooom
2eomMempuiecKux

Mecm moyex,

* npuobpecmu ONviM NPUMeHeHUs aleedpPauiecKko2o U mpueoHOMempuiecKko2o
annapama u

uoetl 08UNCEeHUs. NPU PeUleHUU 2eOMemPUYeCcKUx 3a0au,

* 081a0emb MPAaOUYUOHHOU CXEMOU pellerUs 3a0ad Ha NOCMPOeHUe C NOMOULbIO
YUPKYIA U U~

HeUKU. aHaiu3, nocmpoeHue, 00Ka3amenibCmeo U UCCIe008aHuUe;

* HAYYUMbCS peuams 3a0aydu Ha NOCMPoeHUe MemoOOM 2e0MempUYecK020 Mecma
mouex u

Memooom noooobusl,

* npuoOpecmu ONbIM UCCAEO0B8AHUS CBOUCNE NIAHUMEMPULECKUX huyp C
HOMOUBIO

KOMNbIOMEPHBIX NPOCPAMM,

* npuobpecmu OnvIM GbINOIHEHUSI NPOEeKmMOos8 no memam «I eomempuueckue
npeobpazosanus Ha

IInockocmuy, «Ilocmpoenue ompe3kos no gpopmyner.

N3mepenue reoMeTpu4ecKUX BeJTHYUH
Brinyckauk 9 knacca HAyYMTCH:



* UCIOJIL30BaTh CBOMCTBA U3MEPEHUS UIMH_IUIOLIAJEH U YIJIOB IIPU PELICHUN
3a7ay4 Ha

HAaXOXJCHHE JJIMHBI OTPE3Ka, JJIUHBI OKPYKHOCTH, JJIMHBI IYTU OKPY>KHOCTH,
rpaJlyCHOW MepbI

yria,

* BBIYUCIIATH TUIOMIAAA TPEYTOJIBHUKOB, IIPSIMOYTOJIBHUKOB, ITAPAJUIEIOTPAMMOB,
Tpaneuum,

KPYT'OB U CEKTOPOB;

* BBIYUCIISATH JUIMHY OKPYKHOCTH, JNTUHY YT OKPYKHOCTH;

* BBIUUCIATH JJIMHBI TUHEHHBIX DJIEMEHTOB (DUTYDP U UX YIJIbI, UCIIOIB3YS
bopMyIBI JTUHBL OKPY>KHOCTHU U JITUHBI IYTU OKPYKHOCTH, (POPMYJIBI
riomasen guryp;

* pelath 3a7a4M Ha JOKA3aTeJIbCTBO C UCIOJIb30BaHUEM (DOPMYJT IITUHBI
OKPYKHOCTHU U JIJIMHBI

JyTU OKPYKHOCTH, (hOpMYII IIoIIaaeit ¢puryp;

* pemaTh MPaKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUYECKUX
BEJINYUH

(MCcTIOB3Ys MPU HEOOXOIMMOCTH CIPABOYHUKH U TEXHUUYECKUE CPE/ICTBA).
Buinycknuk 9 knacca nomyuum 603MOHCHOCMb HAYYUMBCSL:

* BLIYUCTIAMb NIOWAOU PUSYP, COCMABIEHHBIX U3 08YX UIU DoJlee
NPAMOY201bHUKOS,

napannenocpammos, mpey20oabHUKo8, Kpy2a u cexmopa,

* BLIYUCTAMb NIOUWAOU MHO20Y20NbHUKOS, UCNONb3YSI OMHOWEHUSL
PABHOBGENUKOCTNU U

DPABHOCOCMABIEHHOCU

Conep:xxanue yyeoHoro npeamera «MaremMaTuka» 5-6 Kiacc.

Apujpmeruxa

HarypaabHble yuciaa

* Pan  mHarypanmbHbIX umcen. JlecaTUyHas 3anuch HATypPAJIbHBIX YHUCEIL
OkpyriieHre HaTypaJIbHbIX YHUCEI.

» KoopauHaTtHbId J1yy.

* CpaBHEeHHE HaTypalbHbIX uyHced. CIoXeHWe U BBIYUTAHHE HATypalbHBIX
yucen. CBoWCTBa CIOKEHHUS.

* YMHOXEHHE U JICJICHUE HAaTypalbHbIX yncen. CBOMCTBA yMHOXKEHHUS. [eneHue
¢ octatkoM. CTEneHb Yicia ¢ HATYpaJIbHBIM MMOKA3aTEIEM.

* Jlenutenu u kpaTHble HaTypajbHOro uucia. HanOonpmmii oOmuii 1enuTes.
Haumensiee oOmiee kpatHoe. [Ipu3Haku aenumocTty Ha 2, Ha 3, Ha 5, HA 9, Ha



10.

* [IpocTeie U cocTaBHbIC yncia. Pa3zimoxeHne yuces Ha MpOCTbIE MHOXKUTEIIN.

* PemieHne TekcToBBIX 3a7a4 apu(pMETUYECKUMHU CIIOCOOAMM.

* OObIKHOBEHHBIE 1poOu. OCHOBHOE CBOWCTBO ApoOu. HaxoxaeHnue npodu ot

yucia. Haxoxkaenue uucna 1o 3HadyeHUto ero npoOu. IlpaBunibHble U

HenpaBWiIbHbIE ApoOou. CMelIaHHbIe Ynca.

* CpaBHeHHE OOBIKHOBEHHBIX ApOOE M CMEHIaHHBIX yucen. ApudpmMerndeckue
JeHCTBHS ¢ OOBIKHOBEHHBIMHU APOOSIMH U CMEIIaHHBIMH YUCIIAMHU.

* lecatuunble apobu. CpaBHEHHME U OKPYIJIEHUE JECSITHUUHBIX JpoOei.
Apudmernueckue aeHCTBUS ¢ JecATHUHBIMH  ApoOsmu.  Ilpukuaku
pe3ynbTaToB BbluMclieHui. [lpencraBneHue AecsiTUYHOM JApoOM B BUJE
OOBIKHOBEHHON IpoOM M OOBIKHOBEHHOUW B BHJIE JeCATHUYHON. beckoHeuHble
NepUOJUYECcKue JlecaTuuHble apodu. [ecatuunoe npubiamkeHre oObIKHOBEH-
HOU 1poowu.

* OtHomienue. [IpolieHTHOE OTHOIIEHUE NIBYX yucen. JleneHue yucna B JaHHOM
oTHomIeHUH. Macirtab.

* IIpomopuusi. OcHoBHOEe cBoiicTBO mpomnopuuu. Ilpsmas u oOparHas
IPOIMOPLHOHATIBHBIE 3aBUCHMOCTH.

* [Ipouientsl. Haxoknenue mpoueHTOB OT yucia. HaxoxaeHue uucia 1Mo ero
IPOLICHTAM.

* Pemiennie TekcTOBBIX 3a7a4 apu(PMETUUECKUMU CIIOCOOaMH.

PanmnoHanbHbIE YKCIIA
* [TonoxuTenbHbIE, OTPULIATENBHBIEC YUCIIA U YUCIIO HYIb.
* [IpoTuBONONOXHBIE yncaa. Moaynp yucia.
 [lenbie uwncna. PanuonanbHble uncna. CpaBHEHUE palMOHAIBHBIX YHCEN.
Apudmernyeckue AEUCTBUS ¢ pallMOHATBHBIMU yuciamMu. CBOMCTBA CIOKEHUS
Y YMHO>KEHUS PAallMOHAJIbHBIX YHCEIL.
» KoopaunnatHas npsimasi. KoopauHaTHAs IIIOCKOCT.

Beanunnbl. 3aBUCHMOCTH MeXKAY BeJINYNHAMH
* Eqununet qouHel, oiomaan, o0bEmMa, Macchl, BpeMEHHU, CKOPOCTH.
* [Ipumepsl 3aBUCMMOCTEN MeXAy BenmuuHamu. [IpencraBienue 3aBUCHUMOCTEN
B Bujie hopmyi. Beruncnenus o popmymnam.

YucinoBbie M OyKBeHHbIE BHIPAKEHUsI. Y PABHEHHUS.

* UucnoBbie BhIpaK€HHs. 3HAUEHUE YHMCIOBOrO BhIpakeHus. [lopsinok aeilcTBuii
B YHCIIOBBIX BBIpOKCHHSIX. ByKBEeHHBIC BBIpaXXEHUS. PackpbiTHe CKOOOK.
[TonoGHBIEC cnaraembie, MPUBEACHUE TIOIOOHBIX cllaraeMbIX. DOPMYIIHIL.

* YpaBuenusi. Kopenb ypaBHeHus. OCHOBHBbIE CBOWCTBa ypaBHeHUU. Pelenue
TEKCTOBBIX 3371a4 C TOMOLIBIO YPABHEHUMU.

JJ1eMeHThI CTAaTUCTUKH, BCPOATHOCTH. KOMﬁI/IHaTOprle 3aJavn.

* [IpencraBnenue JTAHHBIX B BUJIC TabIu, KpPYT'OBBIX u
CTOJIOUATHIX UarpamMm, rpauKos.



* Cpennee apupmeTtnueckoe. CpeHee 3HaUCHHUE BEJIMUUHBI.
* CnyuaiiHoe coObiTHe. JIoCTOBEpHOE U HEBO3MOXKHOE COOBbITHA. BeposTHOCTH
ClIy4yaliHOTO COObITHS. Pelienrie KOMOMHATOPHBIX 3a/1a4.

I'eomeTpuueckue purypsl. U3mepeHusi reoMeTpu4ecKuX BeJTMYMH.

* Otpe3ok. [loctpoenue orpeska. [InuHa oTpeska, jomaHou. M3mepenne IauHbI
OTpe3Ka, MOCTPOCHUE OTPE3KA 3aJaHHOMU JUIMHBL. [lepuMeTp MHOTOYroJIbHHKA.
ITnockocts. [Ipamas. Jlyy.

* Yroa. Buns! yrinos. I'pagycHas mepa yriia. MIsmMepenue u mocTpoeHue yrios ¢
NOMOILIBIO TPAHCIIOPTHUPA.

* [Ipamoyronbauk.  KBagpar.  TpeyronpHuk.  Buael  TpeyroiapHHKOB.
OkpyxHOCTb U Kpyr. JlinHa okpyx’HOCTH. Yncno .

* PaenctBo  ¢uryp. ITlomarue u  cBoiictBa  momaau.  [lnomans
npsIMOYToJibHUKA U KBajgpara. [Inomans kpyra. Ock cuMmeTpun GUrypsl.

* Harnsinable mpencraBieHus O MPOCTPAHCTBEHHBIX (PUTypax MpsIMOYTOJIbHBIN
napaJuiesienunei, Kyo, nupaMmua, WIMHIP, KoHyc, map. Coepa.

* [IpumMepsl pa3BEPTOK MHOTOTPAaHHUKOB, IUIMHAPA, KOHYCA.

* [Tonsitue u cpoiictBa o6bema. OOBbEM MPSIMOYTOJBHOTO TapajuleNienumnena u
KyOa.

* B3auMHOE pacnosiokeHue JByX HpsMbIX. IleprneHIuKyIspHbIE IpsMBIE.
[TapaynensHbIe MPSIMBIE.

» OceBas M LICHTpaJbHasi CAMMETPHH.

7 kaace Anreopa

IloBTOpEeHue, 00001IeHNe U CUCTEMATU3ALMS TPeJCTABJICHUNA 0 YuCIe,
H3YyYEHHBIX B Kypce MaTeMaTHKH 5 — 6 Ki1accoB.

Uucna  HarTypalibHble,  LEJIbl€,  pPALUOHAIbHBIE,  UPPALHOHAIBHBIE,
JICHCTBUTEILHBIC.

OnHoYJIeHbI M ONlepAllUM HAJ HUMH.

CreneHu c HaTypaJbHBIMHM [OKa3aTesIMU W WX cBoiicTBa. OIHOYINEH,
CTaHJApTHBIM BUJ omHOWIEeHA. [[og00HBIE OJMHOWICHBI, CIOKEHWE U BBIYUTAHHE
MOJOOHBIX OJTHOWJICHOB. YMHOXKEHHE OJHOYJICHOB M BO3BEICHHE OJHOWICHA B
HaTypaJIbHYIO CTENEHb. /eJIeHne OJHOWIEHOB.

MHoro4J/ieHbl.

[lonsiTHe MHOTOUIEHa, CTaHAAPTHBIA BUJ MHOrowieHa. CyMMa U pa3HOCTh
MHOrowieHoB. lIpou3BeneHne MHOrowieHa Ha OJHOWIEH W IPOU3BEICHUE
MHOTOWIEHOB. J/[eJleHne MHOrO4YJI€Ha Ha OTHOYJIEH.

DopMyJibl COKPALIEHHOT0 YMHOKEHHSI.

KBagpar cymwmbl, kBagpatr pasHocTu. Brigenenue momHoro kBagpara. Ky6
CyMMbl, KyO pasHoctu. PasHocth kBagpatoB. PasHocTh W cymma KyOOB.
Paznoxenne MHOrowieHa Ha MHOXUTENU. [IoHSATHE O TOXIAECTBAX U METOJAX HX
JI0OKA3aTeNIbCTBA.



JInHeiliHble ypaBHEHMUH.

JIunelinple ypaBHEHHMs, MeToA UX pemeHus. CHCTeMBl NBYX JIMHEHWHBIX
YPaBHEHUU C [BYMS HEHU3BECTHBIMM, HUX pPELICHUE METOJOM IIOJCTAaHOBKU H
METOJIOM alreOpanvyecKkoro CloKeHHsl ypaBHeHUH. ['paduueckuil MeToa penieHus
CHUCTEMBI JBYX JIMHEHWHBIX YpPaBHEHMM C JBYMs HEHU3BECTHBIMHU. PerieHue
TEKCTOBBIX 3a/1a4 C IIOMOIIBIO JTUHEWHBIX YPABHEHUN U CUCTEM.

Hrorosoe mosropenue.

7 kiaacc I'eomerpus

OcCHOBHbBIE OHATHS T€OMETPUM.

Touka, mnpsiMas, IUIOCKOCTh. Jly4, OTpe30K, JiOMaHas, MHOTOYTOJIbHHK.
[TonsiTue 0 BBIMYKIOW TreoMerpuyecko ¢urype. Yron, OuccexkTpuca yria.
Cwmexublie yribl. [ToHsiTHe O TPEXTPAaHHOM M MHOTOTPAHHOM yTJIaX.

TpeyrojbHUKH, MHOTOYTOJIbHUKH, MHOTOTPAHHUKH.

Tpeyronsnuku. CBoiicTBa UX CTOPOH W YIJIoB. Meamana u OuccekTpuca
TpeyrojibHuKa. MHOrOyTrOJbHUKH, YIJbl MHOTOYTOJbHUKOB. 3HAKOMCTBO C
MHOTOTpaHHUKaMHU. Pa3BEPTKHM MHOrOrpaHHUKOB. [IupamMuasl.

3anaum Ha MOCTPOEHHE U PABEHCTBO TPEYr0JIbHUKOB.

OKkpyXHOCTh U €€ OCHOBHble CBOHCTBAa. (OCHOBHBIE YEPTEKHBIC
UHCTPYMEHTbl U peElIeHHe 3aaad Ha nocTtpoeHue. llpuzHaku paBeHCTBa
TPEyroJbHUKOB. [IpU3HaKy paBeHCTBA IPSMOYTOJIBHBIX TPEYTOJIbHUKOB.

HN3omeTpun u paBeHCTBO (PUTYP.

[lonsiTue 0 TreoMeTpudYecKoM MpeoOpa3oBaHUU IIOCKOCTH. [loBOpPOT.
IlentpansHas cumMmerpus. LleHTpanbHO-CHMMETpUYHBIE (UTYPhI M UX CBOMCTBA.
[TonsiTue 06 M30METPHH.

HTorosoe moBropeHue.

8 kiace Aureopa

AJiredpaunyveckue Apoou.

OcHoBHOe cBo#cTBO apodu. CokpamieHue napobei. Apudmerndeckue
nerctBus ¢ apoOsimu. [loHsITHE CTENEHU ¢ LEIbIM OTPULIATENBHBIM MOKa3aTEeIEM,
CBOWMCTBAa CTEMEHeW ¢ 1enbiMu mnokazareasmu. CTaHmZapTHBIM BHJA YHUCTA.
PanrionanbHbie BbIpakeHUsi. TOXKIECTBEHHbIE MPeoOpa30BaHMs PaALMOHAIBHBIX
BBIPAKCHUU.

IHonsiTue 0 GyHKIHAX.

OcHaoBHble IOHATHA. ['padukn GyHKimit. DyHKImT y =kx+b, y=x%, y= g,

UX CBOMCTBA U rpaduKu.
KBaagpatHbie KOpHU.



[lonsTue KBagpaTHOro KOpPHA. ApHUPMETHUYECKUN KBAJIPATHBIA KOPEHb.
CBoiicTBa apuMeTUIECKUX KBaJIpaTHLIX KOopHeH. DyHKIUs y = /X , €€ cBolcTBa U
rpapuk.  ToxnecTBeHHble  MpeoOpa3oBaHUsl  BBIPAXKEHUN,  COJEpIKAILUX
apu(pMeTHUYEeCKUE KBaIpaTHbIE KOPHHU.

KBaagpatHbie ypaBHeHHsI.

KBagpatheiii TpéxuneHn. Henosnble kBanpatHele ypaBHeHus. @opmyna s
KOpHEMN KBaJpaTHOIro ypaBHeHM:A. Teopema Buera. PemieHue TEKCTOBBIX 3a1ad ¢
IIOMOIBIO KBAIPATHBIX YPAaBHEHUM.

PanmnoHnanbHble ypaBHEHHS.

[lesble panMOHANIBHBIE YPABHEHUS: METOJ PA3JIOKEHHUS HAa MHOKUTEIH
JIEBOM YacTU IIPU HYJEBOM NPaBOW YaCTU U METOJA 3aMEHBl HEWU3BECTHOIO.
JpoOHble ypaBHEHHUs, CBEJCHHE K LENbIM YpPAaBHEHUSIM W HEOOXOAMMOCTD
IpOBEpKU. PelieHne TeKCTOBBIX 3a71a4 ¢ IIOMOIIBIO PALIMOHAJIBHBIX YPABHEHUM.

J1eMEeHThbI JIOTHKH, CTATHUCTHUKH, KOMOUHATOPUKH, TEOPpUH
BEPOSATHOCTEM.

CratucTtuyeckue XapakTepUCTUKH HaOopoB uwucen. TalOnuipl 4YacToT
(a0COMIOTHBIX M OTHOCUTENBHBIX). [loHSATHE 00 WMHTEpBAJILHOM METOJIE aHaJIM3a
YHUCIIOBbIX JaHHBIX. ['ucrorpamma. I[lpocreifmine ¢Gopmyabl KOMOWHATOPUKHU:
YUCJIO COYETAaHMM M YHCIO pasMelleHui. VX IpuMeHeHue IIpu HaXOXKJICHUU
BEPOSTHOCTEN CIydalHBIX COOBITHMA.

HrTorosoe mosropeHue.

8 kiacc I'eomeTpusn

Iepecexarwmuecst npsimbie. [leprneHaukyasipubie npsaMbie.

[TonsiTne MEPECEKAIOIINXCS MPAMBIX. BeprukanbHbie YIJIBL.
[lepneHAUKYIAPHOCTh MOPSMBIX, T[OCTPOEHUE MEPIEHANKYJSIPHBIX MPSMBbIX.
Breicota TpeyronpHuka. OceBasi cuMMeTpusi, €€ NpUMEHEHue. ['eoMerpuyeckue
Gurypsl, CHMMETPHUYHBIE OTHOCHUTEIIBHO TpsIMOii. ['eoMeTpuueckue mMecTa TOYEK.
Buccektpuca yria kak reoMeTpu4eckoe MECTO TOUEK, PABHOYAAIIEHHBIX OT CTOPOH
yria. CepeIMHHbBIN MEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKOE MECTO TOYEK,
PaBHOYNAJIEHHBIX OT KOHIOB oOTpe3ka. llepneHauKkyisip #W  HakIIOHHAs.
KacarenbHast K OKpyKHOCTH.

MapaJieabHbIe IpsIMbIE.

[lonatne mapamnenbHOCTH HOpAMBIX. [lapajuienbHOCTE  HNpAMBIX U
LEHTpAJIbHAA CUMMETpHUA. AKCMOMA NapajieabHOCTH. [locTpoeHne napaienbHbIX
npsiMbix. llpu3Haku u cBolcTBa mapaienbHbIX MpsMmbix. CymMma yrioB
TPEYTrOJIbHUKA U BBIITYKJIOTO MHOTOYTOJIbHUKA.

Iapanaenorpamm, pom0, Tpanemnus.

[NapannenorpamMm. Llentp cummerpuu mnapasmienorpamma. CBoiicTBa U
npusHaku napamienorpamma. Teopema daneca. CpenHsisi JTUHUS TPEYrOJbHUKA.
PoM0, mnpsmoyronbHuk, kBaapar. Tpamemusi. CpeaHsis JUHUS —Tpaneiuu.
PaBHoOenpenHas Tpanemusi.

Iiiomaau u 00bEMBI.



3HakoMcTBO ¢ momansmu ¢uryp. Ilnomans npsamoyronsHuka. [Inomanu
MOBEPXHOCTEN KyOa M MpsAMOYrosibHOro napamienenunena. Teopema Iludaropa.
[Inomaaes TpeyroiapHUKa, NapauienorpaMma, Tparneuud. 3HaKOMCTBO ¢ 00bEMamMu
duryp.

J1eMEeHTBI JIOTHKH, CTATHUCTUKH, KOMOMHATOPUKH, TEOPUH
BEPOSATHOCTEM.

Onpenenenus, 10Ka3aTENbCTBA, AKCUOMBI U TEOPEMBI; CIIEACTBUSA U3 TEOPEM.
[lonsiTue 00 akCMOMAaTUKE U AKCHOMATHYECKOM MOCTPOCHUH T€OMETPUHU.

Hrorosoe mosropenue.

9 kaacc Aareodpa

KBagpatnunas ¢gynkuusi, eé cBoiictea u rpadguk.

KBagpatueiii Ttpéxunen. KBampatuunas Qynkius, e€ mnpeoOpazoBaHue C
MOMOIIBIO  BBIJICJICHUS TOJIHOTO  KBajpara. [paduk ¢GyHKOuM y=ax’.
[NapannensHbld TepeHoc rpaduka BIOJIb KOOpAWHATHBIX oceil. [loctpoenue
rpaduka KBagpaTUIHON QYHKIIMH.

HepaBencrBa. CucreMbl H COBOKYITHOCTH HEPABEHCTB.

CpaBHeHne umcen. YucioBble HEpaBeHCTBA M MX cBoicTBa. [loHsATHE O
JI0OKa3aTeIbCTBE HEpPaBeHCTB. HepaBeHcTBa ¢ NepeMeHHOW. PelleHue IMHENHBIX
HEPaBEHCTB M MX CcuUCTeM. PemieHue KBaapaTHBIX HEpaBeHCTB. Pelienue
pPalMOHAJIBHBIX HEPAaBEHCTB METOAOM HHTEpBalOB. CHCTEMBI M COBOKYITHOCTH
palMOHAIbHBIX HEPABEHCTB.

CreneHp ¢ panMoOHANBHBIM NOKa3aTeJIeM.

Oyuknus y = x" npu HatypanbHOM N, e€ cBoiictBa u rTpaduk. KopeHs

cTeneHu N, OCOOCHHOCTH YETHBIX M HEUETHBIX N. ApHUPMETHYECKUU KOPEHb.
CaoiictBa kopHeil. CTENeHH C palMOHAIbHBIMM TIOKa3aTEJsIMU, WX CBOWCTBA.
ToxaecTBeHHbIE MPe0Opa3oBaHUs UPPALUOHATBHBIX BBIPAKEHU.

Cucrembl ypaBHeHMIA.

Cucrtembl pallMOHAJbHBIX YPAaBHEHUW U OCHOBHBIE NMPUEMBI WX PEILICHHUS.
['padrueckuii MeTon pemieHus: cUCTeM ypaBHEHUM. PellieHne TeKCTOBBIX 3a1ad C
MMOMOIIBIO CUCTEM PAallMOHAIBHBIX YPABHEHUN.

ApupmMeTnUecKas U reoOMeTpUYeCKasi IPOrpeccuu.

[ToHsiTHE YKMCITIOBOI TOCIENOBATEIBHOCTA. ApUpMETHUYECKass MPOTPeccus,
€€ OCHOBHBIE CBOWCTBA. ['‘eoMeTpHueckas MpOrpeccus, €€ OCHOBHBIE CBOMCTBA.
beckoneuyHass reoMerpuueckass IPOTrpeccuss €O 3HAMEHATEJIEM, MEHBIIMM 10
MOJIYJIIO0 eIUHULBL. Pemenne 3a1ad Ha nporpeccum.

HTorosoe moBTopeHue.



9 kaacc I'eomerpus

IHapanienbHbIi IEPEeHOC.

Omnpenenenne mapauienpHoro nepeHoca. (CBONCTBa  IapajuIeIbHOIO
nepeHoca. [lonsitue 06 opHameHTax, OOpArOpax, mapKeTax.

BekTopsl.

[TonsiTue o Bektopax. CymMma M pa3HOCTh BEKTOPOB, YMHOKEHHE BEKTOPA Ha
yncno. PaznokeHue BeKTOpa Mo ABYM HEKOJUIMHEAPHBIM BekTopaM. KoopamHaTel
BekTOpa. CKalsIpHOE NPOU3BEICHHE BEKTOPOB. BEKTOpPHBIN METON peElIEHUs
r€OMETPUYECKUX 3a/1a4.

IlonoOue u romoreTus.

[Tonsitue o mogoOHbBIX TpeyroiabHukax. [Ipu3Haku mogo0us TPEeyroabHUKOB.
Teopema 0 MPOMOPLIMOHAIBHBIX OTpE3KAX. CaoiicTBa MOI00HBIX
MHOTOYTOJIbHUKOB. ~ OTHOIIEHHE TEpPUMETPOB U  IUIOMIAJed  MOJO0OHBIX
MHOTOYroJibHUKOB. [IoHsATHE O romoTeTHH. CBOIICTBa TOMOTETHH.

JJIeMeHThbl TPUTOHOMETPHH.

Tpuronomerpuueckue (yHKIUU OCTPOTO yria, OCHOBHBIE COOTHOIICHUS
MEXQy HUMU. PelieHue mpsMOYTOJbHBIX TPEYTrOJIbHUKOB. TpUrOHOMETpUYECKHE
¢ynkiuu yriaos ot 0 1o 180°.

MeTpuyecKkue COOTHOLIEHHUS B TPEYTroJdbHUKE.

Teopema KOCMHYCOB M TeOpeMa CHUHYCOB. PemnieHue TpeyroJibHUKOB.
BeIpaxeHne miomaayM TpeyroJibHMKa 4epe3 JJIMHBI JBYX CTOPOH M CHHYC Yrja
Mexay Humu. Gopmyna ['epoHa.

BnucanHbie 1 ONMCAHHBIE MHOTOYTOJIbHUKH.

BnucanHass u onucaHHas OKPYKHOCThb ISl TPEyroJibHMKa. BrnucaHHble u
ONMMCAHHBIE YETHIPEXYTOJIBHUKH, UX CBOMCTBA U MPHU3HAKHU.

IIpaBuIBbHBIE MHOTOYT 0JIbHUKH.

[IpaBunbHBIE MHOTOYTOJIBHHMKHU, HMX CBOMCTBA. CBA3b MEXIY CTOPOHOM
OPaBUJIBHOIO MHOTOYIOJbHMKAa W paJuycaMH BIHCAHHOW W  ONKCAaHHOU
OKpyxHOCTeW. [[nmuHa okpyxkHOocTH. [lnomane mpaBUIBHOTO MHOTOYTOJIBHHKA.
[Imomaae Kpyra v €ro 4acTeu.

HTorosoe moBTopeHue.



